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To  Our  PATRONS: 


The  deoign  with  which  the  work,  the  Second  Volume  of  which  is  herewith  given  to 
the  pubKc,  was  originally  undertaken,  was  to  furnish  a  convenient  hand-book  of  ready 
reference,  more  comprehensive  in  its  scope  and  more  condensed  in  its  statements  of  fact 
than  any  of  its  class  which  had  preceded  it.  The  favor  with  which  the  First  Volume 
has  been  received,  and  the  flattering  expressions  of  approval  which  it  has  elicited  from 
impartial  judges  of  the  highest  competency,  have  been  such  as  to  assure  its  Editors  that 
the  want  ihej  aimed  to  supply  is  one  widely  felt,  and  that  the  efforts  they  have  made  to 
meet  it  have  not  been  UDSuccessfuL  Encouraged  by  these  evidences  of  approbation,  and 
by  the  confidence  derived  from  their  experience  in  the  preparation  of  the  First  Volume, 
they  have  striven,  as  the  work  advanced,  to  make  the  performance  even  better  than  the 
promise ;  and  the  present  volume  will  be  found  to  more  than  fulfil  the  pledgee  which 
accompanied  the  publication  of  the  first 

The  plan  of  the  work  as  originally  projected  contemplated  but  three  volumes.  This 
number,  for  weighty  reasons,  was  afterward  extended  to  four,  but  the  change  was  made  so 
early  as  to  affect  very  few  of  the  subscribers,  and  with  scarcely  an  exertion  was  cordially 
approved  by  these.  The  expediency  of  the  change  was  suggested  by  the  gratifying  success 
of  the  Editors  in  enlisting,  to  an  extent  greatly  surpassing  anticipation,  the  active  co-ope- 
ration of  eminent  collaborators  both  in  this  country  and  abroad,  and  thus  accumulating  a 
mass  of  material  too  voluminous  to  be  embraced  within  the  limits  originally  proposed, 
and  quite  too  valuable  to  be  suppressed.  There  has  thus  been  secured  to  the  work  the 
very  signal  advantage  that  the  freshness  of  the  information  it  furnishes  upon  all  those 
topics  as  to  which  the  progress  of  research  brings  change,  and  the  accuracy  of  its  state- 
ments upon  topics  of  importance  of  every  kind,  are  attested  by  the  names  of  men  recog- 
nized everjrwhere  as  authorities  upon  the  subjects  of  which  they  treat.  While,  therefore, 
the  plan  of  the  work,  as  laid  down  in  the  original  Pre&ce,  has  been  Mthfiilly  adhered  to, 
the  proportional  number  of  articles  having  the  form  of  systematic  essays  will  be  found  in 
this  volame  to  have  been  materially  increased,  and  the  number  of  articles  of  all  descrip- 
tions bearing  the  signatures  of  distinguished  special  contributors  is  greater  by  some  hun- 
dreds ibua.  in  the  volume  preceding.  Very  many  of  these — ^not  fewer  than  two  or  three 
hundred  at  the  smallest  estimate — are  articles  upon  topics  of  interest  in  science,  letters, 
and  constructive  art  of  which  the  titles  do  not  appear  in  any  contemporary  work  of  the 
kind ;  many  of  them  having  been,  in  feet,  suggested  by  the  recent  progress  of  scientific 
discovery  or  literary  research. 

All  subjects  which  especially  concern  our  own  country  or  the  American  continent 
have  received  the  most  careful  attention;  and  it  is  the  belief  of  the  Editors  that  no 
important  omissions  will  be  discovered  in  these  portions  of  the  work ;  but  that  it  will  be 
found  to  be,  as  they  have  endeavored  to  make  it,  pre-eminently  deserving  the  title  of  an 
American  cyclopaedia. 

The  remaining  volumes  are  already  far  advanced  on  the  way  to  completion.  Under 
the  arrangements  successfiilly  effected  by  the  Editors  the  literary  work  is  fully  provided 
.  for  down  to  the  close.  Nearly  half  of  Volume  Third  has  already  been  electrotyped  and 
made  ready  for  the  press,  and  this  branch  of  the  work  is  proceeding  with  a  rapidity  so 
steadily  increasing  as  to  enable  the  undersigned  to  promise  the  delivery  of  this  volume 
within  the  year  1876,  and  that  of  the  fourth  and  last  early  in  1877. 

With  the  present  volume  before  them,  subscribers  will  hardly  need  the  renewal  of 
the  assurance  given  them  by  the  undersigned  and  their  associates,  and  by  the  Publishers, 
on  the  appearance  of  Volume  First,  that  the  character  of  the  work  shall  continue  to  the 
end  to  be  such  as  to  justify  the  fevorable  impression  produced  by  the  specimen  volume 
first  placed  before  them. 


P.  A.  P.  BARNARD,  1  „j-,   •  ^i.-^ 
ARNOLD  GUYOT,  j^'*^*^-*^*'^- 


i 


Nxw  YoKK,  November,  187S. 

Digitized 


ORGANIZATION  OF  THE  EDITORIAL  STAFF. 


*«*  Tha  fbUowing  statement  showi  the  inbjeote  to  which  the  different  memben  of  the  editorial  itaff  hare  HTeraUy 
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F,  the  aizth  letter  of  our  •Ipbnbet,  is  the  equivalent  of 
pk,  and  probably  of  the  Oreek  ^.  It  ia  a  labio-deotal  mute, 
and  ia  quite  straugly  aspirated,  but  is  not  truly  vocaliied. 
¥,  as  we  learn  from  old  Latin  writers,  differed  in  power 
from  the  Oreek  ^,  and  in  anoicut  times  was  doubtless  a 
strong,  rough  aspirate,  like  the  Ureek  digamma,  F,  from 
which  it  took  its  form,  if  not  its  power.  In  Spanish,  h 
takes  the  place  of  the  Latin/  very  frequently,  while /often 
represents  the  Greek  ^.  F  is  to  some  extent  interchange- 
able with  the  dentals  (,  d,  and  th,  as  well  as  with  the  labials 
p,  r,  and  wk,  but  less  so  in  English  than  in  some  other 
languages.    F  in  chemistry  is  the  symbol  of  fluorine, 

V,  in  mnsio,  the  fonrth  degree  in  the  asoending  soale  of 
C,  msyor  or  minor,  being  the  subdominant  in  that  scale. 
The  bass  or  F  clef  is  placed  on  the  fourth  line  of  the  stave, 
at  the  distance  of  a  seventh  above  gamut  Q ;  hence,  as  a 
note  on  that  line  is  called  F,  the  other  notes,  above  and 
below,  take  their  names  aooordingly.  In  German  music, 
F  Dur  is  F  mi^or;  F  Moll,  F  minor;  Fis  is  F  sharp;  Fis 
Sur,  F  sharp  m^jor;  and  Fis  Moll,  F  sharp  minor.  The 
letter  F,  or/,  is  also  used  for  /ortt,  loud;  and  FF,  or^, 
toT/ortuiimo,  very  loud.  William  Stauntoh. 

Fa'anif  an  orchidaceous  plant  growing  in  the  Mauritius, 
in  Reunion,  and  in  India — the  Angrmcum  fragrant,  highly 
prized  for  its  fragrance,  and  long  used  there,  in  the  same 
way  as  Chinese  tea  is  used,  as  a  beverage.  Many  residents 
in  the  East  greatly  prefer  it  to  tea.  It  is  aromatic,  stimu- 
lant, and  of  very  agreeable  taste.  It  is  used  to  some  ex- 
tent in  France,  and  has  reputation  as  an  antispitsmodio 
and  an  expectorant. 

FaHba  [Lat.,  a  "  bean  "],  a  genus  of  legun)inous  plants 
to  which  belongs  Faba  milgari;  or  Vteia  Faba,  L.,  of  un- 
known, probably  Oriental,  origin,  the  common  bean  of  Eu- 
rope, but  not  the  beans  ordinarily  raised  in  the  U.  S., 
which  are  of  the  genus  Pkanotut. 

Fabaces.    See  IiEarifi!fos.s. 

Fa'ber  (Basil),  a  German  Protestant  writer  and  scholar, 
b.  at  Sorau  1520,  wrote  Thanumt  Ernditionu  SekoUutiem 
(1571),  often  reprinted,  and  d.  rector  of  the  academy  at 
Erfurt  in  1576. 

Faber  (Frkderick  William),  D.  D.,  an  English  theo- 
logian and  poet,  a  nephew  of  George  Stanley  Faber, 
noticed  below,  was  b.  at  Durham  Juno  28,  1814,  grad- 
uated at  Oxford  in  18.3B,  became  vicar  of  Elton  in  184.3, 
went  over  to  the  Roman  Catholic  Church  in  1845,  founded 
the  Oratory  of  the  brotherhood  of  St.  Philip  Neri  in  Lon- 
don in  1849,  and  in  1854  removed  with  it  to  Brompton, 
where  he  d.  Sept.  26,  1863.  He  wrote  a  considerable  num- 
ber of  books,  both  controversial  and  devotional,  in  support 
of  the  Church  of  his  adoption,  but  will  be  longest  remem- 
bered as  the  author  of  some  exquisitely  beautiful  hymns, 
equally  admired  by  all  communions.  The  first  edition  of 
his  hymns,  few  in  number,  appeared  in  1848,  and  the  5th 
ed.,  containing  150  hymns,  in  1862.       R.  D.  Hitcboock. 

Faber  (Georgb  Staxlet),  D.  D.,  English  theologian, 
b.  near  Bradford,  in  Yorkshire,  Oct.  25,  1773,  graduated  at 
University  College,  Oxford,  in  1803,  and  was  prebendary 
of  the  cathedral  of  Salisbury  in  1831,  and  master  of  Sher- 
hnm  Uospital  at  Durham,  1832;  d.  there  Jan.  27,  1854. 
Wrote  Horm  Moaaicte^  or  Yieto  nf  the  Moaaical  Jiecordt 
(1801),  Difficullle,  of  Infidelity  (1824),  Diffirultiet  of  Jto- 
manuiH  (1826),  Original  Expiatory  Sacrifice,  etc. 

Faber  (Jaoobits  STAPnLEirsis),  the  greatest  of  the 
"^Reformers  before  the  Reformation  "  in  Frnnoe,  was  b.  at 
Staples  about  the  year  1450,  and  d.  in  1536.  His  transla- 
tion of  the  New  Testament  appeared  in  1523,  and  of  the 
Old  Testament  in  1528.  Ho  published  also  several  com- 
mentaries. R.  D.  HiTCHOOCK. 

Faber  (Joair),  a  Dutch  moszotint  engraver,  who  d.  at 
Bristol,  England,  in  May,  1721,  was  the  father  of  another 
John  Faber,  an  excellent  meszotint  engraver,  who  produced 
portraits  of  the  Kit  Cat  Club  and  the  Hampton  Court 
beauties,  and  probably  d.  in  1756  in  London. 

Faber  (Taitaqiiii.).    See  Lb  Fetre. 

Falliaa,  SAiirr,  was  pope  236  a.  d.,  snfibring  martyr- 
dom nnder  Deeius,  250  A.  D. 

FaOtins,  tp.  of  Davis  eo.,  Ia.    Pop.  1494. 
Fabios,  tt>.  of  St.  Joseph  oo.,  Mich.    Fop.  1277. 
Fabias,  tp.  of  Knox  co.,  Mo.    Pop.  1587. 
VOT,.  Ti. — I 


Fabina,  tp.  of  Marion  co..  Mo.    Pop.  1908. 

Fabius,  tp.  of  Schuyler  co..  Mo.    Pop.  1474. 

Fabius,  post-v.  and  tp,  of  Onondaga  oo.,  N.  Y.  Pop. 
of  v.  378  ;  of  tp.  2047. 

Fa'bias  Max'imns  Vermco'sng  (Qri.vTr»),  sur- 
named  Cumctator,  was  consul  for  the  first  time  233  B.  c, 
and  dictator  in  2i7.  Contending  agiinst  Hannibal  the 
Carthaginian,  he  adhered  so  closely  to  the  policy  of  de- 
fensive warfare  that  his  opponent  could  gain  no  advan- 
tage, and  his  successes  of  this  sort,  long  continued,  secured 
for  him  his  surname.  His  is  one  of  the  most  illustrious 
names  in  Roman  history. 

Fa'bias  Pie'tor  (Qtrmrrs),  the  earliest  Roman  histo- 
rian, was  a  member  of  the  patrician  family  of  the  Fabii, 
and  lived  at  the  time  of  the  Second  Punic  war  (which  be- 
gan B,  c,  218),  though  the  dates  of  his  birth  and  death  are 
unknown.  Tlie  last  distinct  notice  of  him  is  his  being  sent 
as  an  ambassador  to  Delphi  after  the  battle  of  Cannee,  n.  c. 
216.  He  wrote  a  history  or  annals  of  Rome  (for  the  name 
is  not  given)  from  the  early  settlement  of  the  city  to  bis  own 
times,  and  his  work  is  often  quoted  by  Livy,  Dionysius, 
and  Folybius.  He  has  been  charged  with  great  careless- 
ness and  perversion  of  the  truth,  especially  in  the  earlier 
portions  of  his  work.  But  both  Livy  and  Dionysius  draw 
freely  from  him,  and  frequently  commend  bis  fidelity ;  and 
Polybius,  who  is  his  severest  censor,  uses  bis  materials  in 
his  own  account  of  the  Second  Punic  war  (in  which  Fabius 
was  an  actor),  though  charging  him  with  carelessness  and 
partiality  for  the  Romans.  His  work  was  written  in  Ureek, 
out  it  is  supposed  there  existed  also  a  Latin  translation  of 
it.  Among  modem  writers  Fabius  has  found  a  defisnder  in 
the  historian  Niebuhr  in  bis  Lectiiret  on  tke  Hittorg  ofSone, 
The  fragments  of  Fabius  Pictor  are  collected,  and  the  events 
of  his  life  given,  by  KuAnsB,  Bitt.  Bom.  Fragmenta,  Ber- 
lin, 1833;  by  Mt!LLER,  Bitt.  Onee.  Fragm.,  vol.  iii.,  pp. 
80-92.  (See  also  H.  K.  Whitte,  Copenhagen,  1832;  Baum- 
OART,  Breslan,  1842;  Kibbuhr,  quoted  above;  and  Geb- 
LAOH,  QeiekieltUdtreiber  itr  Burner,  Stuttgart,  1855.) 

H.  Drisled. 

Fabins  River,  of  Missouri,  rises  by  several  forks,  and 
flows  into  the  Mississippi  River  nearly  opposite  Quincy, 
III.  The  course  of  the  main  stream  is  but  short.  The 
Korth  Fabins,  the  longest  fork,  rises  in  Iowa. 

Fa'ble  [Lat. /aiiifo,  from /or, /art,  to  "speak;"  Fr. 
fable;  Ger.  Fabel],  as  a  peculiar  kind  of  literary  compo- 
sition, means  a  fictitious  story  in  prose  or  verse,  enacted  by 
animals,  withont  any  regard  to  probability,  or  even  possi- 
bility, and  illustrative  of  some  moral  maxim,  which  is  given 
in  a  positive  and  pointed  form  after  the  story,  like  the  title 
under  an  engraving.  Of  all  kinds  of  didactic  poetry,  the 
fable  is  the  most  pleasant  and  the  most  eflfective.  By  rep- 
resenting the  several  features  of  the  human  mind.— as,  lor 
instance,  pride,  rachness,  avarice,  shrewdness,  etc. — -under 
the  picture  of  individual  animals,  the  fable  gives  to  the 
imagination  a  most  striking  and  entertaining  portrait  of 
these  features,  thereby  rousing  the  attention  for  the  story, 
and  inculcating  the  moral  truth  which  it  illustrates  in  a 
most  impressive  manner.  Good  fables  were  always  highly 
appreciated,  but  they  are  rare.  When  we  look  at  the  whole 
literature  of  fables — the  Indian  by  Pilpay,  the  Arabic  by 
Lokman,  the  Greek  by  ^sop  (620-564  B.  c.  ?),  the  Latin  by 
Pheedrus,  a  Greek  slave  whom  Augustus  gave  bis  liberty, 
the  French  by  La  Fontaine  (1621-95),  the  English  by  Gay 
(1688-17.32),  and  the  Gorman  by  Qollert  (1715-69)— we 
find  that  quite  a  number  of  the  stories  are  common  to  all 
the  writers,  taken  from  the  same  source,  or  transferred 
from  one  literature  to  another :  only  tho  scenery,  depend- 
ing on  the  elimate  and  the  age,  and  the  style,  depending 
on  the  individuality  of  the  writer,  are  diiforent.  The  two  . 
most  original  fablc-writcrs  are  Msof  and  La  Fontaine, 
^sop's  fables,  however,  we  do  not  know  in  their  original 
form.  They  were  written  in  prose,  and  afterwards  turned 
into  verse.  (See  Babrics.)  But,  as  far  as  we  can  judge, 
they  were  very  vigorous  and  pointed,  and  whenever  it  is 
possible  to  trace  the  story  back  to  an  Oriental  source,  it  is 
interesting  to  see  how  tho  wild  and  gorgeous  fancies  of  tho 
Hindoo  are  reduced  by  tho  Greek  to  clearness  and  plastic 
simplicity.  La  Fontaine  is  sometimes  garrulous,  and  ho 
docs  not  always  bit  the  nail  on  the  head  with  the  first 
stroke;  but  his  style  is  elegant,  his  sarcasm  well  bred,  his 
observation  acute,  and  a  tone  of  refined  good-humor  per- 


FABLIAUX— FABVIER. 


vkdes  the  whole,  making  his  fables  an  exceedingly  pleasant 
book.  Cleurxs  Pbtersen. 

Fabliaux  [Fr.,  plu.  of  fabliau]  is  the  name  giren  in 
early  French  literature  to  the  metrical  tales  composed  in 
the  la»mu  (Coil,  or  northern  dialect,  by  the  Trourires, 
chiefly  in  the  twclflh  and  thirteenth  centuries.  The  fa- 
bliaux were  often  satirical,  and  not  unfreqnently  licentious. 

Fabre  (Aktoihe  Fbak^ois  Uippolytk),  French  medical 
writer,  b.  at  Marseilles  1797,  edited  the  Lancette  Fran^aise, 
and  had  a  medal  (1833)  from  the  French  Institute  for  a 
work  on  cholera,  d.  in  Deo.,  1853. 

Fabre  (Frah(ois  Xavier  Pascal),  French  painter, 
was  b.  at  Montpellier  Apr.,  1766,  and  wrought  at  Rome 
and  Florence.  His  best  works  arc  The  Judgment  of  Parii, 
The  Preaching  of  John  the  Bapliet,  and  a  portrait  of  Al- 
fieri.     D.  at  Montpellier  Mar.  12,  1837. 

Fabre  (Jean  Rathomd  Adodste),  French  poet,  b.  at 
Jaitjao  June  24,  1792,  wrote  Calidrntie  (1823),  Irene,  trag- 
edy (182i),  etc.     D.  Oct  23,  1839. 

Fabre  (Marie  Joseph  Victoria),  Frvnch  poet  and 
orator,  b.  at  Jaujac  July  19,  1785,  wrote  an  Euloify  on  Cor- 
ueille,  prose  (1808),  which  was  crowned  by  the  French  In- 
stitute. The  Death  of  Henry  IV.,  poem  (1808),  Ode  on 
Tneto,  Eulogy  on  Montaigne  (1812),  and  Literary  Hilary 
of  France  in  the  Eighteenth  Gentury  (1810),  are  among  his 
works.    D.  May  29,  1831. 

Fabre  de  PAnde  (Jrak  Pierre),  French  statesman, 
b.  at  Carcassonne  Dec.  8, 1755,  was  deputy  to  the  Council 
of  Five  Uundred  in  1795  and  1797,  and  commissioner  of 
finance.  In  1807  was  senator  and  count  of  the  empire, 
then  ohoralior  of  the  grand  council  of  administration  of 
the  senate,  and  d.  at  Paris  July  0,  1832. 

Fabret'ti  (Rafael),  Italian  antiqaary,  b.  at  Urbino 
1618,  was  secretary  to  Pope  Alexander  VIII.,  and  keeper 
of  archives  in  the  castle  of  St.  Aagelo  under  Innocent 
XII.  Wrote  be  Columna  Tralani  {\6S'i)  and  Ineeriptionnm 
Antiquanim  Explicatio  (1899).     D.  at  Rome  Jan.  7,  1700. 

Fabria'ni  (Severino),  Italian  author  and  philanthro- 
pist, b.  at  Spilimbergo  Jan.  7,  1792,  aided  Baraldi  in  his 
Memoire  on  RetigioHe  Literature,  and  wrote  biographies, 
besides  instructing  the  deaf  and  dumb.     S.  Apr.  27,  1849. 

Fabria'no,  town  of  Italy,  in  the  province  of  Ancona, 
38  miles  8.  W.  of  Ancona,  especially  known  for  its  paper- 
mills,  established  in  the  sixteenth  oentary.     Pop.  5699. 

Fabriano,  da  (Okxtilb),  an  Italian  painter  of  whom 
little  is  known ;  lived  between  1360  and  14(0,  was  a  con- 
temporary of  Fra  Angelico.  Several  of  his  works  are  at 
Urbino  and  Perugia,  bat  his  fame  is  associated  with  a  pic- 
ture in  the  groat  council-chamber  in  Venice,  which,  some 
say,  was  thought  so  remarkable  that  the  republic  conferred 
on  him  a  life  pension  and  the  patrician's  robe.  Specimens 
of  his  work  are  in  the  churches  Santa  Maria  Maggiore  and 
St.  John  Lateran  in  Rome,  and  the  San  Felice,  Venice. 

0.  B.  FROTniNOBAir. 

Fabri'ce,  von  (Obobo  Friedrich  Alfred),  general 
of  cavalry  and  secretary  of  war  in  the  kingdom  of  Saxony, 
became  widely  known  as  commander  of  the  (lermao  army 
of  occupation  in  France  from  Mar.  7  to  June  19,  1871. 
Was  b.  at  Quesnoy-sur-Deule  May  23,  1818;  entered  the 
Saxon  service  in  1834;  became  a  member  of  the  staff  in 
1850;  was  chief  of  the  staff  to  the  Saxon  troops  in  Sles- 
wick-Holstein  in  1863  and  1864,  and  to  the  crown-prince 
of  Saxony  in  1866,  during  the  Bohemian  campaign,  in 
which  position  he  distinguished  himself  greatly,  though 
the  latter  campaign  could  boast  of  no  victory.  Became 
secretary  of  war  Oct.  1,  1866,  thus  assuming  the  groat  task 
of  reorganizing  the  Saxon  army  after  the  Prussian  pattern, 
in  accordance  with  the  present  political  position  of  the  king- 
dom— a  task  which  required  both  great  military  ability  and 
great  diplomatic  talent,  as,  after  the  unfortunate  war,  there 
reigned  in  Saxony  a  great  bitterness  against  Prussia.  But 
he  fulfilled  the  task  with  perfect  success,  and  displayed  the 
same  talents  as  commaniler-io-chief  of  the  army  of  occu- 
pation in  France  in  1871;  even  during  the  revolution  of 
the  Commune  in  Paris  he  understood  how  lo  maintain  his 
position  without  incurring  any  conflict,  and  he  commanded 
the  respect  of  the  Frenchmen  at  the  same  time  he  earned 
the  hearty  regard  of  the  Qcrmans.       Augist  Niehan.i. 

Fabric'ins  (Jouann),  b.  at  Allorf,  in  Saxony,  Feb.  II, 
1644;  studied  theology  in  his  native  town,  at  Nuremberg, 
and  from  1663  to  1665  at  Helmstcdt,  in  Brunswick,  where 
he  became  a  disciple  of  Gcorg  Calixtus :  travelled  in  Ger- 
many and  Italy  from  1670  to  1677,  during  which  period 
be  was  for  some  time  a  minister  to  tho  German  Lutheran 
congregation  in  Venice;  and  was  appointed  professor  in 
theology  at  Altorf  in  1677,  and  at  llclmstedt  in  1697, 
which  wss  especially  famous  as  a  school  of  theology,  and 
Jobann  Fabrioius  vindicated  its  fame.     Uis  Amanitatee 


Theologies  (1699)  and  Coneideratio  Variaruet  Controverei- 
arifiH  (1704)  were  received  with  great  applause.  King 
Charles  of  Spain,  afterwards  emperor  of  Germany  under 
the  name  of  Charles  VI.,  proposed  marriage  to  the  princess 
Elisabeth  Christine  of  the  bouse  of  Brunswick,  ana  wished 
her  to  embrace  the  Roman  Catholic  faith.  Fabricius  pub- 
lished a  Outachten,  showing  that  it  was  proper,  and  oven 
her  duty,  to  renounce  her  Protestant  faith  to  become  queen 
of  Spain  and  empress  of  Germany.  The  elector  of  Han- 
over, afterwards  George  I.  of  England,  disliked  this  Gut- 
aehten,  and  in  1 709  Fabricius  was  removed  from  his  chur 
at  the  uniTeraity.     D.  Jan.  29, 1729. 

Fabricins  (Johamn  Alsrecrt),  Oerman  scholar  and 
writer,  b.  at  Lcipsic  Nov.  11,  1668,  was  professor  of  elo- 
quence and  philosophy  at  Hamburg  about  1700.  Pub- 
lished more  than  one  hundred  learned  works,  among  the 
most  important  of  which  were  Bibliotheea  Latina,  sire 
Notiria  Scriptorum  Veterum  Latinorum  (3  vols.,  Leipsic, 
1697 ;  revised  and  greatly  improved  by  Ernesti,  3  vols., 
1773);  Rihliatheca  O'rrca  (14  vols.,  1705-28;  4th  ed.,  im- 
proved by  Harles,  12  vols.,  1790-1809);  Bibliographia 
Antiquaria  (1713;  enlarged  1760);  Bibliotheea  medim  et 
tn/Inue  Ktatie  (5  vols.,  Hamburg,  1734;  a  6lh  added  by 
Schoettgen,  1746) ;  Cndex  Apocryphu*  Aor.  Tret.  (3  vols., 
Hamburg,  1719) ;  and  C«dex  Peeudepigrapkue  Velerie  Teit. 
(Hamburg,  1713).     S.  at  Hamburg  Apr.  30,  1736. 

Fabricina  (Johann  Christian),  b.  at  Tondem,  in  tho 
dnehy  of  Sleswick,  Jan.  7,  1743 ;  studied  natural  history 
at  Copenhagen,  Leyden,  Edinburgh,  Freiberg  in  Saxony, 
at  Upsal  under  Linnceus  (of  whom  be  became  an  enthusi- 
astic disciple),  and  was  appointed  professor  of  natural  sci- 
ence in  1775  at  the  University  of  Kiel,  where  ho  d.  in  1807. 
Entomology  was  his  favorite  study,  and  his  Syetema  Eulo- 
mologica  (Copenhagen,  1775,  4  vols.),  Philoeophia  Bnlamo- 
logica  (1778),  and  Supptementum  Eutomologirir  (1797)  are 
his  principal  works.  An  utterance  of  Linnajus  led  him  to 
cstaolish  the  structure  of  the  mouth  as  the  principle  of 
division  in  the  entomological  system,  and  he  worked  out 
this  idea  with  great  energy  and  enthusiasm.  He  undertook 
every  year  extensive  pedestrian  trips  in  different  parts  of 
Europe,  studying  tho  world  of  insects  in  nature  and  in  the 
museums ;  and  his  writings  are  rich  in  observations. 

Fabricins  (THEonosins),  I/utheran  theologian,  b.  at 
Nordhausen  in  1560,  was  professor  at  GKttingen.  His  Har- 
niony  of  the  Four  Evangeliete  was  published  in  Ijatin, 
Greek,  Hebrew,  and  German.     D.  in  1S97. 

Fabri'zio  (Geronimo),  Italian  anatomist  and  surgeon, 
b.  at  Acqnapendente  1537;  was  professor  at  Padua,  wrote 
treatises  on  anatomy  and  surgery,  and  had  for  a  pupil  Dr. 
Harvey,  whose  discovery  of  the  circulation  of  the  blood 
was  suggested  by  some  observations  of  his  teacher  npon 
the  valves  of  the  veins.     D.  in  May,  1619. 

Fabro'ni,  or  Fabbroni  (  Akgelo),  Italian  biographer 
and  Latin  scholar,  b.  at  Marradi  Sept.,  1732 :  published  in 
1766  the  first  volume  of  Livee  of  Italiane  Eminent  for 
Learning  who  Jlourinhed  in  the  Seventeenth  and  Eighteenth 
Cenluriei  (twenty  volumes  in  all),  was  prior  of  the  church 
of  San  Lorenio,  Florence,  1767,  is  sometimes  called  the 
"  Plutarch  of  modern  Italy,"  and  d.  at  Pisa  Sept.,  1803. 

Fabroni,  or  Fabbroni  (Giovanni  Valentino  Ha- 
TBIAS),  b.  at  Florence  Feb.  13,  1752;  studied  natural 
science  in  his  native  city  and  in  France  and  England ;  was 
appointed  director  of  the  physical  cabinet  of  the  grand 
duKC  of  Tuscany,  and  went  in  1798  to  Paris  as  a  member 
of  the  committee  assembled  in  that  city  for  the  establish- 
ment of  unity  between  the  French  and  Tuscan  weights  and 
measures.  During  the  annexation  of  Tuscany  with  France, 
Fabroni  occupied  a  very  conspicuous  position  both  socially 
and  politically,  and  many  very  difiicult  tasks,  both  soien- 
tiflc  and  diplomatic,  he  performed  with  great  success.  He 
constructed  the  bridge  across  the  Dora  Baltca,  and  the  road 
across  Mont  Gen^vro  leading  from  the  Sardinian  province 
of  Sasa  into  the  French  department  of  the  Hautes-Alpes, 
at  an  elevation  of  6500  feet.  After  the  restoration  of  the 
bouse  of  Lorraine  in  Tuscany,  in  1815,  Fabroni  retired  to 
the  chair  of  natural  science  at  the  University  of  Pisa, 
where  ho  d.  Deo.  17,  1822.  His  writings  are  on  political 
economy,  natural  science,  agriculture,  education,  eto. 

Fabry  (.Iean  Baptirte  Germain),  French  writer,  b.  at 
Comnsin  1780;  edited  Spectnleur  /'rniif<7i«(I2 vols.,  1805- 
12),  wrote  Itintraire  de  Bonaparle  de  t'hle  d'Elbe  d  Saint 
HHine  (1817),  and  d.  Jan.  4,  1821. 

Fabvier  (Charles  Nicolas),  Baron,  b.  at  Mouason,  in 
the  department  of  Meurthe,  France,  Dee.  1 0, 1 782 ;  educated 
at  thcEcoIe  Poly  technique  and  tho  military  school  of  Metz; 
entered  the  first  regiment  of  artillery  in  1804 ;  was  sent  in 
1807,  as  a  member  of  a  corps  of  French  officers,  to  Con- 
stantinople and  Ispahan  for  the  purpose  of  reorganising 
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the  Tarklsh  and  Persian  armies  after  tlie  Frenels  model; 
rvtumed  in  1809  to  Europe;  fought  in  Spain  In  1811  as 
aide-de-camp  to  Marshal  Harmont,  and  distinguished  him- 
self greatl;  in  IS12  at  the  storming  of  Moskva.  In  1817 
he  aeeompanicd  Marshal  Marmont  as  chief  of  his  staff  to 
Iiyons,  and  when  the  insurrection  was  put  down,  he  pub- 
lished a  pamphlet,  Lt/ont  in  1807,  charging  the  whole  civil 
ierrioe  of  the  city  and  department  with  gross  abuses.  He 
was  arraigned  and  fined  ;  left  the  military  service,  and  de- 
Toted  himself  for  several  years  to  commercial  business.  In 
1823  he  went  to  Oreoee,  and  fought  with  great  distinction 
in  the  war  of  liberation  until  1827.  In  the  revolution  of 
July,  1830,  be  played  quite  a  conspicuous  part ;  was  for  some 
time  the  military  commander  of  Paris ;  became  lieutenant- 
general  in  the  army  in  1839  and  peer  of  France  in  1845; 
was  a  member  of  the  legislative  assembly  in  1849 ;  filled 
niaor  diplomatie  offices,  and  d.  at  Paris  Sept.  lb,  \6bb. 

Fa^ie  [Pr-li  <>■>"  of  "■'  '■d"  of  *■  building  viewed 
from  without,  especially  applied  to  the  principal  fh>nt  of  a 
large  or  arehitecturally  fine  building.  But  there  may  be 
also  rear  and  lateral  facades,  as  well  aa  interior  facades 
surrounding  a  eourt, 

Faceiola'ti,  or  Facciola'to  (Qiacomo),  Italian  phi- 
lologist, b.  at  Torreglia,  near  Padua.  Jan.  4, 1682 ;  was  pro- 
fessor of  logic  in  the  I'aiversity  of  Padua  1722,  published 
an  edition  of  the  Lexiran  Septan  Lingitarum  of  Ambrogio 
Calepino  (an  Augustine  friar  of  Calepio),  (2  vols,  folio, 
Padua,  1T3I),  of  the  Oreek  lexicon  of  Sohrevelius  (Padua, 
17IS,  etc.),  and  of  the  Lexicon  Cietraniantan  of  Niiuliua 
(Padna,  folio,  1734).  He  began  a  Latin  lexicon,  finished 
by  Forcellini,  and  d.  at  Padua  Aug.  25,  17ft9.    (See  Fob- 

CBLLIXI.) 

Fa'cet  [Fr.  facettt,  a  "  little  face  "],  a  term  used  by  lapi- 
daries to  denote  the  plane  surfaces  cut  upon  precious  stones 
to  increase  their  lustre.  The  planes  which  bound  a  crystal, 
the  flat  surfaces  of  the  cornea  of  an  insect's  eye,  and  in 
fact  any  minute  plane  surface  may  take  this  name. 

Face'tin  [Lat.  pi.  at  faeetia,  "things  ftcetious"],  a 
eollection  of  humorous  sayings,  witty  stories,  5on*  moU, 
repartees,  in  prose  and  verse.  From  the  ancients  nothing 
has  come  down  to  us  except  the  JraU  of  Hieroclrt,  the  say- 
ings and  doings  of  one  "  Pcholasticus,"  the  typical  blun- 
derer of  earlier  times,  the  prototype  of  the  modern  perpe- 
trator of  "  bulls ;"  e.  g.  hearing  that  a  raven  would  live  200 
years,  he  bought  one  to  test  the  truthfulness  of  the  statement 
Of  the  earliest  specinMB  in  modem  times,  the  Libtr  Facetia- 
rtun  of  Poggio  Braeoioliai  (1st  ed.  Rome,  1470),  Shepherd 
gives  this  account:  "During  the  pontificate  of  Martin  V, 
the  officers  of  the  Roman  chancery  were  accustomed  to 
aflsemble  in  a  kind  of  common  hall.  Id  this  apartment, 
vhioh  from  the  nature  of  the  conversation  of  its  frrquent- 
ers,  who  were  much  more  studious  of  wit  than  of  truth, 
acquired  the  name  of  Buyiale  [manufactory  of  lies],  they 
discussed  the  news  of  the  day,  and  amused  themselves  by 
the  communication  of  entertaining  anecdotes.  They  in- 
dulged themselves  in  the  utmost  latitude  of  satiric  remark, 
dealing  out  their  sarcasms  with  such  impartiality  that  they 
did  not  spare  even  the  pontiff  himself.  These  "  pointed 
jests  and  humorous  stories  .  .  .  furnished  the  greater  por- 
tion of  the  materials  for  the  Liher  Facetiarum" 

Properly,  ana  and  tahU-talk  are  facetiae;  ana  being 
mainly  the  personal  observations  of  him  whose  name  forms 
the  title,  sometimes,  though  not  always,  supplied  by  him- 
self. The  first  printed  ana,  Scaligerana  Seeunda  (Joseph 
Bealiger),  was  the  work  of  Jean  and  Nicholas  de  Vassan, 
published  by  Isaac  Vossius  (1666).  Meiiai/iaua,  one  of  the 
Best  (Paris,  1715),  was  furnished  and  published  by  the 
friends  of  Qilcs  Menage.  On  the  other  hand,  ChturKaua 
(Amsterdam,  1700),  Parrkatiana  (Amsterdam,  I'OI),  and 
Jfnetiana  (Paris,  1722)  were  the  recorded  observations  of 
the  men  whose  names  the  books  bear.  Walpoliana  (Lon- 
don, 1804)  is  the  best  English  ana.  TabU-lnIk  is  graver  in 
ita  tone  than  ana,  giving  the  views  of  some  thinker  on  topics 
with  which  be  is  especially  oonversant,  less  formally  than 
in  essays.  Martin  Luther's  Collo<juia  Mtutalia  (best  ed. 
Leipsio,  1844;  English  translation  by  Capt.  Henrie  Bell, 
London,  1652)  handles  phenomena  of  nature,  matters  in 
Chnrch  and  State,  and  social  relations.  John  Selden's 
Table-Tulk  (London,  1860)  abounds  in  learned,  pithy  re- 
marks. From  Melanchthon  to  Charles  Sumner  men  have 
found  amusement  in  these  works.  Richard  Person  was 
fond  of  them;  many  of  his  own  are  in  Facefia  Cnntnbrigi' 
tnuet  (London,  1S25)  and  in  E.  H.  Barker's  Literary  Anec- 
<iar«  (London,  1852).  America  has  furnished  her  share; 
e.  ff.  the  Breilmann  Ballade,  by  C.  O.  Lcland,  the  works  of 
Br«t  Harte,  of  John  Hay,  of  John  0.  Saxe;  and  in  our 
newspaper  press,  as  Mr.  Frederic  Hudson  say;,  "  there  is 
a  daiiv  effervescence  of  6oiif  nmtt,  from  Canada  to  Mexico. 
.  .  .  The  United  States  are  a  Vesuvius  of  wit  and  humor 
in  a  constant  state  of  eruption,  and  the  lava  is  in  perpetual 


motion  down  the  sides  of  its  mountains."   (See  JorRN al- 

Ig¥.)  JOXATBAN  S.  GrkKM. 

Fa'cial  An'gle  (the  angle  fumed  by  the  face  with  a 
oertain  other  plane),  as  generally  accepted,  is  the  angle 
subtended  by  (1)  a  line  eoinoideot  with  the  fkee,  or  rather 


Facial  angle,  according  to  Owen. 

the  most  projecting  parts  of  the  face,  and  (2)  a  line  drawn 
from  the  external  opening  of  the  ear  to  the  floor  of  the  nos- 
trils. Such  was  the  idea  of  Camper,  who  originally  (about 
1771)  employed  the  facial. angle  as  a  diagnostic  criterion 
for  the  distinction  of  the  races  of  men  and  their  contradis- 
tinction from  the  lower  animals.  Others  have  modified  the 
criterion  by  taking  different  lines ;  thus,  the  angle  subtend- 
ed by  (I)  the  faoe,  and  (2)  the  plane  coincident  with  the 
axis  of  the  floor  of  the  skull,  was  considered  by  Von  Baer 
to  furnish  a  more  trustworthy  criterion  for  the  purposes 
desired;  by  others,  still,  the  angle  intersected  by  (1)  the 
faoe,  or  "the  most  prominent  parts  of  the  forehead  and 
upper  jaw,"  and  (2)  "a  line  drawn  from  the  occipital  con- 
dyle along  the  floor  of  the  nostrils,"  is  accepted  as  the  facial 
angle.  Such  is  the  view  promulgated  by  Prof.  Owen  (On 
the  Aualomg  of  Vertebratee,  ii.  572).  These  are  all  incon- 
siderable modifications  of  the  same  idea,  and  are  the  true 
expressions  of  the  facial  angle.  With  it  must  not  be  con- 
founded, as  has  been  done  by  some  persons,  measure- 
ments of  the  skull  to  express  the  relations  of  other  parts  , 
of  the  skull  and  the  comparative  intellectual  conditions  of 
animals.  The  faoial  angle,  as  properly  understood,  is  not 
only  of  little  value  in  determining  the  relative  intellectual 
rank  of  an  animal,  but  Is  often  very  deoeptire  as  an  index. 
Its  value  has  been  greatly  exaggerated,  and  it  is  now  only 
used  by  scientific  writers  with  great  reserve  and  precautions 
a*  to  its  fallacious  nature.  To  some  extent,  however,  it  is 
quite  useful  as  a  diagnostic  character  at  least.  If  we  com- 
pare the  several  races  of  mankind  in  their  adult  stages,  it 
will  be  found  that  there  are  average  indexes  furnished  by 
the  facial  angle  for  each  one,  and  that  between  the  Euro- 
pean and  negro  the  differences  in  this  respect  are  notable; 
thus,  in  the  farmer  the  facial  angle  (by  Camper's  method) 
is  about  80° ;  in  the  latter,  about  70° ;  if  these  are  contrasted 
with  the  old  individuals  of  some  of  the  apes  and  monkeys, 
the  differences  will  be  found  still  greater ;  e.  g.  in  the  adult 
baboons  the  angle  is  only  about  30° ;  in  the  common  mon- 
keys it  ranges  from  about  45°  to  60°;  and  in  those  nearest 
to  man  it  varies  considerably  in  the  adult,  and  bears  an 
indefinite  relation  to  the  sisc  attained,  the  largest  having  a 
more  acute  angle.  Thus,  in  the  gibbons  it  is  about  60°,  in 
the  larger  apes  about  30°-40°.  The  contrast  in  this  re- 
spect between  man  and  most  other  animals  has  led  to  a 
very  exaggerated  idea  of  the  value  of  the  character  as  nn 
exponent  of  intelligence.  A  very  few  facts,  however,  serve 
to  disabuse  our  minds.  It  will  be  readily  granted,  prob- 
ably, tfa'at  adults,  on  the  whole,  are  more  intelligent  than 
the  young  of  the  same  species,  and  that  tberelore  there 
should  be  some  coincidence  between  the  development  of  the 
facial  angle  and  that  of  the  individual,  if  the  angle  were  in 
fact  an  exponent  of  intellectuality.  So  far  is  this  from  being 
the  case,  however,  that  there  is  an  interee  development  of 
the  angle  and  the  individual,  which  is  illustrated  in  the 
case  of  man,  and  to  a  much  greater  extent  in  other  species. 
In  the  young  of  the  different  races  of  mankind  the  differ- 
ences of  the  facial  angle  are  inconsiderable,  and  the  angle 
in  all  is  more  obtuse  (instead  of  being  more  acute)  than  in 
the  adult;  and  especially  is  the  contrast  marked  between 
the  negro  baby  and  the  adult  man.  In  the  young  of  the 
apes  and  monkeys  the  head  is  well  shaped — t.  e.  it  resem- 
bles that  of  man  rather  closely  in  its  contour — and  the 
facial  angle  is  proportionately  developed,  being  generally 
not  much  if  any  less  than  about  70°.  As  has  been  already 
Indicated,  the  angle  is  more  acute  in  the  old;  and  this 
ocutencss,  on  the  whole  (but  by  no  means  in  all),  increases 
in  proportion  to  the  size  of  the  animal ;  thus,  in  the  older 
ana  larger  monkeys  it  becomes  as  acute  as  46°;  in  the 
large  African  apes  nearly  30°,  and  in  the  Asiatic  ape  and 
baboon  the  angle  is  even  more  acute  than  30°.  If  the  facts 
in  several  oases  are  analyzed,  it  will  be  found  that  the  same 
figures  do  not  by  any  means  always  expre!«s  similar  factors ; 
e.  g.  although  there  is  little  difference  Between  tho  indexes 
for  the  chimpanzee  and  the  orang-outang,  the  results  are 
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prodooad  by  different  ciinaes,  the  upper  Jaw  in  the  former 
being  produced  forward,  and  in  the  latter  downward  to  the 
tuture;  on  the  other  hand,  there  is  apparently  mnch  greater 
differenoe  between  the  adult  male  chimpaniee  and  gorilla 
indicated  by  the  facial  angle,  although  the  differences  other- 
wise are  slight,  from  the  fact  that  in  the  chimpaniee  the 
inpraorbital  ridges  are  moderate,  while  in  the  gorilla  they 
are  rery  strongly  developed ;  the  differences  in  the  facial 
angle  in  these  cases  are  therefore  not  the  exponents  of  dif- 
ferences in  intelligence  or  brains,  but  simply  of  the  devel- 
opment of  osseous  matter  over  the  orbits.  The  differences 
in  all  the  cases  between  the  young  and  old  result  from  the 
fact  that  whereas  in  the  young  the  teeth  are  undeveloped 
and  the  jaws  correspondingly  reduced,  in  the  old  the  tMth 
become  developed  and  the  jaws  correspondingly  enlarged 
to  accommodate  them ;  and  hence  they  became  prognathous 
— 1.  e,  the  jaws  protrude — in  proportion  to  the  sise  and 
numl)er  of  the  teeth.  Inasmuch  as  the  same  being  is  cer- 
tainly less  intelligent  when  Just  bom  or  very  young  than 
when  old,  it  follows  that  any  index  which  points  to  the 
rererse  must  be  fallaoious ;  and  such  is  the  facial  angle  in 
this  case.  The  facial  angle,  in  brief,  is  merely  the  expo- 
nent of  either  (1)  the  development  of  the  Jaws  (and  to  a 
certain  extent  of  the  teeth)  in  some  one  or  other  direction, 
or  (2)  the  development  of  the  forehead  at  some  one  point; 
t.  g.  by  frontal  sinuses  or  supraorbital  ridges.  It  is  a  very 
uncertain  and  unreliable  exponent  of  the  site  of  the  cranial 
cavity  or  brain,  and  therefore  of  the  intelligence  of  any 
given  animal.  This  truth  has  been  recognised  by  the  best 
naturalists ;  among  others.  Prof.  Huxley  (Jfnii'i  Place  in 
Nature,  p.  171 )  has  proposed  a  substitute  in  other  measure- 
ments, remarking  that "  the  linos  the  intersection  of  which 
forms  the  facial  angle  arc  drawn  through  parts  of  the  skull, 
the  position  of  each  of  which  is  modified  by  a  number  of 
circumstances,  and  is  not  the  expression  of  any  one  definite 
organic  relation  of  the  parts  of  the  skull."  The  applica- 
tion of  the  facial  angle  is  also  sometimes  impossible,  or 
would  result  in  absurdities ;  t.  g.  in  the  ease  of  the  ele- 
phants and  whales ;  and  inasmuch  as  in  the  birds  and  lower 
vertebrates  the  position  of  the  nostrils  varies  greatly  in 
related  forms,  the  facial  angle  determined  in  accordance 
with  any  of  the  criteria  oited  would  be  deceptive  in  its  in- 
dications. The  practical  or  diagnostic  applicability  of  the 
character  is  also  limited. 

Inthefishes,andtoa  great  extent  in  the  amphibiani,  no  ez- 
tamal  ear  is  developed,  and  there  is  no  certain  external  index 
for  it  or  for  the  other  bases  taken  by  Von  Baeror  Owen ;  there- 
fore, the  use  of  the  facial  angle  is  impraetioable.  The  mod- 
ifications and  diverse  relations  of  the  facial  and  other  bones 
in  allied  forms  are  also  so  great  in  the  fishes  as  to  vitiate 
any  results  if  they  could  be  obtained.  In  the  reptiles  and 
birds,  on  account  of  the  extreme  modifications  of  the  bill  or 
snout  and  position  of  the  nostrils  in  related  forms,  the  in- 
dex, unless  specifically  checked  or  counter-indicated  by 
other  characters,  would  be  illusive  and  lead  to  false  conclu- 
sions. In  the  mammals,  likewise,  the  character  would  be 
very  often  extremely  illusive ;  «.  g.  the  sloths,  ant-eaters, 
and  various  species  of  armadillos  are  closely  related  (within 
ordinal  limits),  yet  the  index  of  the  facial  angle  for  the 
sloths  would  be  the  same  as  for  some  of  the  highest  monkeys, 
while  that  for  the  ant-eaters  would  bo  the  same  as  for  the 
long-snouted  reptiles  or  long-billed  birds.  These  examples 
will  suffice  to  show  with  what  extreme  caution  conclusions 
should  be  drawn  from  the  indication  of  the  facial  angle; 
and  although  there  may  be  a  rough  general  agreement  in 
the  highest  mammals  between  the  index  for  the  facial  angle 
and  the  intellectual  status,  it  is  even  in  them  very  often  ex- 
ceedingly fallacious. 

Of  course  the  index  of  the  facial  angle  will  vary  with 
the  bases  accepted,  and  the  indexes  of  Von  Baer's  and 
Owen's  methods  differ  considerably  from  that  of  Camper's; 
thus,  while,  according  to  Camper's  method,  the  facial  angle 
in  the  European  is  about  80**  and  in  the  African  about  70°, 
according  to  Owen's  in  the  former  it  would  be  about  96° 
and  in  the  latter  alMut  85°.  It  is  important,  therefore,  to 
ascertain  the  method  used  in  every  case.  Unless  otherwise 
indicated,  it  may  be  assumed  generally  that  Camper's  is 
the  one  adopted. 

The  substituten  that  have  been  proposed  in  place  of  the 
facial  angle  will  be  more  properly  indicated  in  the  article 
on  the  Skull  (Measi'remexts  op  thk).  A  method  analo- 
gous to  the  facial  angle  is,  however,  noteworthy  in  this  con- 
nection. Cra!iiofacial  Anolp.  is  a  name  given  by  Prof, 
Huxley  (see  The  Anatom)/  of  tke  Verlebrated  Animate,  p. 
420)  to  the  angle  subtended  by  the  intersection  of  (1)  the 
plane  of  the  bony  face  in  its  prominent  parts,  and  (2)  "a 
line  drawn  from  the  anterior  extremity  of  the  premojciUa 
to  the  anterior  extremity  of  the  basicranial  axis."  In 
the  several  races  of  mankind  "  it  varies  with  the  extent 
to  which  the  face  lies  in  front  of  or  below  the  anterior 
end  of  the  cranium,  from  less  than  90°  to  120°.     When 


it  is  great,  the  face  is  prognalhoiu/  when  it  is  imall,  the 
face  is  ortkognatiove.  This  is  the  fundamental  condition 
of  prognathiwm  or  ortkognathiem,  A  secondary  condition 
is  the  form  of  the  alveolar  portion  of  the  upper  Jaw,  which 
so  far  as  it  is  vertioal  tends  toward  orthognathism,  but  so 
far  as  it  is  oblique  and  produced  tend*  to  prognathism." 

Theooobc  Oill. 

Fa'cial  Nerre*  The  fiuiial  nerve  is  the  seventh  cra- 
nial nerve,  according  to  the  numerical  classification  of 
glimmering.  It  originates  iyom  a  mass  of  nerve-cells 
lying  deep  in  the  medulla  oblongata  in  its  upper  median 
part,  passes  out  of  the  medulla  at  its  upper  lateral  tract. 
Just  behind  the  pons  Varolii,  leaves  the  cranial  cavity  by 
entering  the  internal  auditory  foramen  in  company  with 
the  auditory  (eighth)  nerve,  pursues  an  irregular  course 
through  the  petrous  portion  of  the  temporal  bone,  and  is- 
sues from  the  skull  through  the  stylo-mastoid  foramen. 
The  majority  of  its  branches  are  now  given  off,  and  the 
most  important  lie  in  the  superficial  parts  of  the  face,  and 
are  distributed  to  the  facial  muscles — the  muscles  of  ex- 
pression. The  deeper  branches  of  the  nerve  go,  after 
communicating  with  other  nerves,  to  the  muscles  of  the 
middle  ear  and  to  those  of  the  palate.  The  facial  nerve 
communicates  with  the  following  nerves :  the  auditory,  the 
intra-oranial  sympathetic,  the  pneumogastric,  the  glosso- 
pharyngeal, and  with  the  various  branches  of  the  trigemi- 
nus. 'Ihe  seventh  nerve  is  strictly  a  motor  nerve,  though, 
away  from  its  origin,  it  communicates  so  freely  with  the 
trigeminus  as  to  appear  sensitive.  It  is  often  called  portio 
dura,  to  distinguish  it  from  portio  moUie,  the  auditory 
nerve,  considered  by  some  anatomists  a  portion  of  the 
seventh  nerve.  E.  0.  Seguik. 

Fa'cial  Nearal'gia,  a  disease  oharacteriicd  by  more 
or  less  paroxysmal  pain  in  parts  of  the  head  and  face  sup- 
plied with  sensibility  by  branches  of  the  trigeminus  nerve. 
Any  one  branch  of  the  trigeminus  nerve  may  be  the  seat 
of  pain  (in  brow-ague  the  supraorbital  branch),  or  all  its 
branches  may  be  involved.  The  cause  of  the  neuralgia  is 
a  morbid  state  of  the  nervous  contra  giving  origin  to  the 
nerve  (the  medulla  oblongata);  and  this  morbid  state  may 
itself  be  the  result  of  simple  malnutrition  (anaemia),  of 
blood-poisoning  (malaria),  or  of  inherited  predisposition. 
Various  other  pathological  conditions  may  give  rise  to  pain 
in  the  distribution  of  the  trigeminus,  irritation  of  other  sen- 
sitive nerves  (bad  teeth),  tumors  pressing  on  the  nerve,  in- 
flammation of  the  nerve  itself.  E.  C.  Seguiit. 

Fa'cial  Paral'ysia,  a  paralysis  of  the  superficial 
muscles  of  the  face,  due  to  a  loss  of  the  motor  property  of 
the  nerve  supplying  themf — the  seventh  or  facial  nerve. 
The  symptoms  are  loss  of  expression  on  the  affected  side 
of  the  face,  a  drawing  of  the  mouth  and  features  generally 
to  the  opposite  (healthy)  side,  inability  to  close  the  eyelids 
on  the  palsied  side,  slight  impairment  in  articulation,  ow- 
ing to  palsy  of  a  part  of  the  muscles  of  the  tongue.  When 
both  sides  of  the  face  are  palsied,  the  face  appears  like  a 
smooth  mask,  the  mouth  (lips)  is  open,  the  eyes  cannot  be 
closed.  The  pathological  conditions  which  produce  this 
palsy  may  be  disease  of  the  cerebrum,  pons  Varolii,  or  of 
the  medulla  oblongata,  pressure  upon  the  nerve  in  the  skull 
or  in  the  canals  in  the  petrous  bone,  injuries  to  the  nerve 
in  these  locations  or  upon  the  face,  or  the  sudden  impact 
of  cold  air  upon  the  face  (draught).  E.  C.  Segvin. 

Fack'ler's  Station,  tp.  of  Jackson  co.,  Ala.  Pop.  760. 

Fac  Sim'ile  [Lat.,  "make  the  like,"  imperative],  an 
exact  copy  of  a  picture,  handwriting,  or  any  work  of  art. 

Fac'tor  [Lat.,  a  "maker"],  in  mathematics,  is  one  of 
ihe  several  measures  or  divisors  of  a  number  or  quantity. 
The  name  is  given  to  each  of  those  quantities  which,  when 
all  are  multiplied  together,  will  produce  the  product. 

Factor,  a  general  agent  employed  in  the  purohase  or 
sale  of  merchandise,  with  power  to  retain  possession  of  the 
property  in  regard  to  which  his  authority  is  exercised,  and 
to  control,  to  a  large  extent,  its  management  and  disposal 
by  proceedings  in  his  own  name.  By  the  possession  of 
these  peculiar  powers  a  factor  is  distinguished  from  a 
broker,  who  only  condnets  negotiations  and  bargains  con- 
cerning property  of  his  principal,  without  having  it  in  his 
charge,  and  who  properly  acts  in  a  representative  character 
by  the  use  of  his  principal's  name.  The  term  "factor," 
though  the  one  usually  employed  in  law,  is  not  so  common 
in  popular  usage  as  "commission  merohant"  or  "con- 
signee." Compensation  by  the  principal  is  generally  a 
certain  percentage  on  the  amount  of  purohoses  or  sales, 
called  factorage  or  commission.  A  domeelia  factor  is  one 
who  resides  in  the  same  country  with  his  principal;  a 
foreign  factor,  one  who  resides  in  a  different  country.  A 
foreign  factor,  in  his  relations  with  third  persons,  is  re- 
garded, to  a  large  extent,  as  if  he  were  himself  principal, 
and  ho  is  therefore  under  a  greater  responsibility  than  one 
merely  domestic.    In  tho  application  of  this  distinction 
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the  StstM  of  the  Union  are  not,  aooording  to  the  geneni 
eoarie  of  deeiaions,  regarded  aa  foreign  to  one  another. 
The  rnndamental  duty  of  a  faotor  is  to  exercise  reasonable 
care  in  the  performance  of  the  duties  with  which  he  is  en- 
trusted, and  to  exhibit  suoh  skill  and  prudence  as  ii  re- 
quired bj  the  nature  of  the  business  and  a  proper  con- 
sideration for  the  welfare  of  his  employer.  Otherwise,  he 
has  no  valid  claim  for  his  commissions,  and  for  injurious 
negligenoe  and  default  may  even  be  subjected  to  an  action 
by  his  principal.  In  the  management  of  the  property 
oommltted  to  him  he  has  commonly  extensive  discretion- 
ary power.  He  may  buy  and  sell,  sue  and  be  sued,  collect 
money,  give  receipts,  etc.,  in  the  same  manner  as  if  he 
were  himself  owner  of  the  goods,  unless  specially  restricted 
by  the  principal.  If  any  special  instructions  are  given  to 
guide  his  action,  he  is  bound,  as  between  him  and  his 
principal,  to  follow  them  strictly,  except  in  some  few  oases 
where  the  necessary  protection  of  his  own  interests  re- 
quires that  such  directions  he  violated.  An  instance  of  the 
latter  kind  occurs  where  the  faotor  has  made  advances  for 
his  principal,  and  finds  it  necessary  to  sell  the  goods  upon 
the  credit  of  which  the  advances  were  made,  in  order  to 
reimbuTse  himself,  upon  bilnre  or  refusal  of  the  principal 
to  make  repayment  after  proper  notice  and  demand.  In 
toch  a  case  the  generally  established  American  rule  is  that 
the  faotor  has  a  right  to  sell  to  the  extent  of  his  advances, 
even  in  opposition  to  the  wishes  of  his  principal.  The 
Knglish  rule,  however,  is  different.  Even  where  the  faotor 
violates  special  instruotions,  he  may,  in  certain  cases,  con- 
fer a  title  upon  a  purchaser  acting  in  good  faith.  In  the 
absence  of  instructions,  factors  should  conform  to  the 
usages  of  the  business  in  which  they  are  engaged,  and  will 
be  justified  in  the  adoption  of  any  practice  which  suoh 
usages  warrant,  provided  there  is  no  wanton  disregard  of 
their  employers'  interests.  They  have  a  lien  upon  the 
property  entrusted  to  them  for  their  commissions,  advances, 
»nd  other  proper  charges,  so  long  as  they  retain  possession. 
Sometimes,  in  consideration  of  an  increased  commission,  a 
faotor  guarantees  the  payment  of  the  price  of  goods  by  the 
purchaser  to  his  principal.  He  is  then  said  to  act  under  a 
tUI  eredert  or  guaranty  commission,  and  is  subject  to  most 
of  the  obligations  of  a  surety.  A  factor  acquires  no  right 
to  his  commissions  until  all  the  servioes  for  which  he  was 
engaged  have  been  rendered.  (See  Agbht  ;  Broker.)  (See 
Btory  on  Agency;  Ddhlap's  Palty  on  Agency;  Parso.vs, 
Chittt,  and  other  anthors  on  Contract:  Statutes  have 
been  passed  in  England  and  some  of  the  American  States 
regnlating  the  rights  and  duties  of  factors  in  certain  re- 
•peets.)    OcoRSE  Chase.      Revibed  bt  T.  W.  Dwioht. 

Fac'tory  [from  the  IM. /actor,  a  "maker,"  from/ano, 
/actum,  to  "  make"].  This  word  is,  in  the  U.  S.,  applied 
almost  exolusively  to  a  building  or  oolleetion  of  buildings 
devoted  to  the  manufaoture  of  goods  on  an  extensive  scale. 
Until  near  the  close  of  the  last  century  such  a  thing  as  a 
betoty  was  hardly  known  in  America.  Now  factories  have 
mnltiplied  till  we  hare  them  not  only  for  making  oloth,  to 
which  our  first  faetories  were  devoted,  but  for  making  it  up 
into  clothing ;  for  hats  and  hose  and  boots  and  shoes ;  for 
doors  and  blinds  and  sashes;  for  household  furniture,  for 
ouriages,  for  mechanics'  tools  and  agrioultural  imple- 
meDta,  for  cloaks  and  watches,  for  pins  and  buttons,  and 
other  articles  innumerable.  A  million  of  eur  people,  prob- 
ably, are  engaged  in  these  various  manufnetures. 

We  propose  to  treat,  briefly,  in  this  article  of  the/oetory 
sy*<ew  of  industry  as  distinguished  from  the  separate  ana 
independent  labor  of  indiridoals,  with  reference  to  its 
beanng  npon  the  peonniary,  mental,  physical,  and  moral 
interests  of  the  eommnnity. 

The  advoMtaget  of  the  factory  system  are,  1st,  the  bring, 
ing  together  of  a  large  number  of  workers  for  one  purpose, 
thus  securing  such  a  division  of  labor  that  each  may  be 
employed  constantly  upon  some  one  part  of  a  complex  ob- 
ject. In  a  carriage-factory,  e.g.,  no  individual  makes  an 
entire  carriage.  One  set  of  men  work  on  the  bodies,  an- 
other OD  the  wheels,  another  on  axles,  etc.  And  these  are 
again  snbdiTided,  no  one  making  an  entire  wheel,  but  one 
working  on  the  hubs,  another  the  spokes,  another  the  fel- 
loes ;  and  even  these  several  parts  are  still  further  distrib- 
uted. The  larger  the  number  of  hands  employed  in  a 
particular  establishment,  the  farther  the  division  of  labor 
may  be  carried ;  and  the  smaller  the  part  that  each  one 
has  to  perform,  the  more  skilful  and  expert  he  will  be  like- 
ly to  become  in  doing  it.  In  each  of  the  breech-loading 
riSes  now  making  (July,  1874)  at  the  National  Armory  in 
Springfield,  Mass.,  there  are  sixty  different  pieces,  and 
more  than  six  hundred  distinct  operations  in  making  them, 
and  some  six  hundred  men  are  now  employed  there.  Now, 
if  each  workman  were  required  to  go  through  all  these 
operations,  far  more  time  would  be  lost  in  making  the 
changes  from  one  to  another,  and  getting  mind,  muscles, 
and  tools  adjusted  to  each  new  operation,  than  is  now 


spent  in  doing  all  the  work.  2d.  Haebinery  is  made  to 
perform  a  large  share  of  most  factory  operations;  and 
they  are  not  only  performed  with  vastly  greater  rapidity 
than  they  oan  be  by  band,  but  most  of  them  more  accu- 
rately also.  It  is  one  of  the  marvellous  triumphs  of  mod- 
ern machinery  that  the  corresponding  parts  in  a  thousand 
or  a  million  complex  meehanisma  can  be  made  so  exactly 
alike  that  each  of  them  will  fit  in  the  place  of  any  other. 
So  if  a  wheel  or  lever  breaks  in  a  faotory-made  watch,  an- 
other that  will  be  sure  to  fit  can  be  ordered  and  sent  by 
mail  at  a  thousand  miles'  distance ;  or  when  a  gun  is  dis- 
abled npon  the  battle-field,  the  damaged  part  may  be  re- 
placed at  once  from  another  that  is  injured  in  a  different 
part.  Again :  the  simplification  of  processes  by  the  use  of 
machinery  enables  a  cheaper  class  of  hands  to  do  a  large 
share  of  the  work,  so  diminishing  further  the  price  of  the 
manufactured  goods.  The  direct  effect  of  the  factory  sys- 
tem, therefore,  financially  and  as  a  matter  of  political  econ- 
omy, must  be  largely  profitable  to  the  community  at  large. 

But  there  are  aspects  of  the  factory  system  that  are  not 
BO  pleasing — its  dieadvantagee.  Among  these,  real  or  al- 
leged, are,  1st,  intetUetual  degeneracy  of  the  operatives. 
This,  it  is  argued,  is  the  natural  consequence  of  Doing  en- 
gaged in  an  everlasting  routine  of  mechanical  operations 
that  require  so  little  mental  exercise;  at  the  same  time, 
opportunities  for  education  and  for  acquiring  general  in- 
formation are  very  limited. 

Another  danger  from  factory  employment  is  injury  to 
health.  The  work  is  often  done  in  crowded  and  ill-venti- 
lated rooms,  frequently  in  an  atmosphere  loaded  with  par- 
ticles from  the  materials  wrought  upon,  or  in  air  heated 
far  above  a  healthful  temperature,  perhaps  saturated  with 
moisture,  or  sometimes  even  pervaded  by  poisonous  gases. 
Then,  the  work  is  such  as,  more  than  in  most  other  depart- 
ments of  labor,  taxes  some  muscles  at  the  expense  of 
others.  The  result  is,  not  seldom,  positive  distortion  lind 
deformity  in  a  degree,  and  when  it  falls  short  of  that,  can- 
not but  be  unfavorable  to  good  health.  Some  of  these  un- 
wholesome influences  touch  comparatively  few;  othera 
affect,  in  a  measure,  a  large  proportion  of  those  employed 
in  factories.  And  it  is  evident  that  the  more  complete  the 
division  of  labor,  the  more  will  some  of  these  injurions 
infiuenees  be  aggravated. 

Again :  /amily  (i«  and  domertie  iabitt  are  likely  to  suf- 
fer, especially  through  the  extensive  employment  of  females 
in  the  mills. 

Furthermore,  it  is  alleged  that  so  large  a  capital  is  req- 
uisite to  enable  one  to  be  a  master-manu&Mtuier  that  most 
of  the  workmen  despair  of  attaining  such  a  position,  and 
become  spendthriits,  and  that  they  oonstitnte  a  dangerous 
political  element,  their  limited  opportunities  disqualifying 
them  for  intelligent  eitisenship,  and  their  relation  to  their 
employers  preventing  them  from  easting  their  votes  inde- 
pendently. 

Finally,  it  is  thought  that  factories  are  demoralizing, 
productive  of  irreligion  and  vice. 

Such  are  the  principal  disadvantages  known  or  suspected 
to  attend  on  the  factory  system  of  industty.  And  there 
are  those  who  believe  that  the  densest  masses  of  ignorance, 
thrifUesaness,  infidelity,  and  vice  are  found  almost  exclu- 
sively in  manufacturing  towns,  and  regard  the  rise  of  a 
factory  village  as  the  breaking  out  of  a  plague-spot  in  a 
community.  Thus,  a  British  poet,  contemplating  the  manu- 
factories that  had  sprung  up  upon  a  certain  stream  dear  to 
his  yonth,  exclaimed — 

"And  call  they  this  Improvement  T— to  have  changed. 
My  native  Clyde,  thy  once  romantic  shore, 
Where  Nature's  face  la  banished  and  estranged. 
And  heaven  reflected  In  thy  wave  no  more ; 
•  •••**•• 

And  for  the  daisied  greensward,  down  thy  stream 
Unsightly  brick-lanes  smoke  and  clanking  engines  gleam, 

"  Speak  not  to  me  of  swarms  the  scene  sustains : 

One  heart,  free,  tasting  Nature's  breath  and  bloom, 
Is  worth  a  thousand  slaves  to  Mammon's  galna 

But  whither  goes  the  wealth,  and  gladd'nlng  whom? 

Ree,  left  but  life  enough  and  breathing  room 
The  hunger  and  the  hope  of  life  to  feel, 

Yon  pale  mechanic  bending  o'er  his  loom, 
And  childhood's  self,  as  at  Ixlon's  wheel. 
From  morn  till  luidnigbt  toskejl  to  earn  Its  little  meal." 

A  melancholy  picture,  indeed !  And  its  gloom  is  not  all 
the  mere  product  of  the  poet's  imagination.  But  we  think 
its  counterpart  would  be  easier  to  find  in  Great  Britain 
than  in  America.  And,  if  we  may  credit  some  apparently 
trustworthy  statements  recently  published,  it  would  not  be 
difiieult  to  paint  as  dark  and  as  truthful^  picture  of  the 
condition  of  the  agricultural  laborers  in  some  districts 
there.  It  is  not  to  be  denied  that  there  have  been  factory 
villages  which,  if  we  took  them  as  fair  specimens  of  what 
manufacturing  communities  are,  should  make  ns  earnestly 
deprecate  tbeir  multiplication.    But  there  is  reason  to  think 
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that  facts  as  they  exist,  in  this  country  at  least,  do  not  jus- 
tify the  very  disparaging  view  which  some  talce. 

As  to  the  tendency  of  manufacturing  employments  to 
dwarf  the  intellect,  it  may  be  said,  firat,  that  there  are 
sumo  compensations  for  any  laclc  of  ordinary  moans  of 
culture.  The  contact  of  mind  with  mind  where  so  many 
are  thrown  together  will  do  something  to  sharpen  the  in- 
tellect. Perhaps  the  fact  that  the  simple  operations  per- 
formed demand  bo  littlo  mental  effort  may  lead,  in  some 
cases,  to  a  freer  range  of  thought  abroad.  And  it  not  un- 
frequently  happens  that  the  compact  populations  of  man- 
ufacturing towns  have  larger  opportunities  for  schools  and 
lectures  and  such  moans  of  mental  improvement  than  those 
in  agricultural  towns.  Even  in  Great  Britain  high  au- 
thorities doubt  the  mental  inferiority  of  the  manufacturing 
class. 

That  factory  employments  are  injurious  to  heabk  seems 
better  established.  Yet  the  quietness  of  the  life,  and 
the  shelter  from  storms  and  from  extremes  of  heat  and 
cold,  may  counterbalance  soma  unhealthful  conditions ; 
and  in  most  factories  of  recent  construction  the  necessity 
of  ventilation  is  recognized,  and  of  securing  a  proper 
temperature  and  purity  of  atmosphere.  This,  however,  is 
limited  in  some  cases  by  the  necessities  of  the  work. 

As  to  the  alleged  unthrift  and  hopeless  poverty  of  fac- 
tory-workers, it  is  not  sustained  by  observation  in  New 
England.  Many  of  them  do  accumulate  property  enough 
to  make  them  more  than  comfortable  in  advanced  years. 
And  if  this  is  not  generally  true,  it  is  not  for  want  of  op- 
portunity. The  wages  they  receive  are  beliered  to  be 
equal  to  those  of  the  corresponding  class  in  most  other 
departments  of  labor,  and,  as  a  general  rule,  they  are  as 
well  fed  and  clothed  and  housed. 

Of  the  moral  and  religious  condition  of  foctory  popula- 
tions it  is  not  easy  to  speak  with  assnranco ;  different  per- 
sons come  to  different  conclusions.  But  from  the  direct 
testimony  of  numbers  of  intelligent  men  who  have  excel- 
lent opportunities  to  observe  in  various  places  and  divers 
branches  of  manufacture,  we  conclude  tnat,  when  rightly 
estimated,  the  moral  standing  of  our  larger  manufacturing 
towns,  at  least,  is  not  below  that  of  others  of  equal  size. 
They  seem  to  be  as  well  supplied  with  churches ;  and,  since 
it  is  for  the  interest  of  employers  that  their  workmen  be 
temperate  and  virtuous,  they  are  pretty  sure  to  use  the 
great  power  of  control  which  they  have  to  exclude  cer- 
tainly the  grosser  forms  of  immorality  from  their  establish- 
ments. It  is  true  that  the  operatives  in  some  of  our  largest 
and  oldest  manufacturing  towns  are  inferior  in  intelligence 
and  in  general  character  to  what  they  were  forty  years  ago. 
But  this  does  not  prove  a  damaging  infinenoe  of  factory 
employment.  They  are  not  only  not  the  same  pernnt,  but 
they  are  drawn  from  very  different  sources.  A  large  ma- 
jority of  those  employed  in  our  cotton  and  woollen  mills 
to-day  are  of  foreign  origin,  and  others  are  from  families 
at  a  low  grade  in  the  social  and  moral  scale;  so  that,  re- 
membering what  the  raw  material  of  these  operatives  is, 
we  can  believe,  as  we  are  assured  by  men  who  know,  that 
there  is  in  general  a  decided  lifting  np,  and  not  a  degene- 
racy in  character  after  they  enter  this  employment. 

Remediet. — While  thus  we  guard  against  an  exaggerated 
estimate  of  the  evils  attending  the  factory  system,  unques- 
tionably they  are  enough,  and  great  enough,  to  demand 
the  earnest  inquiry.  What  can  be  done  to  remove  or  dimin- 
ish them?  Legislation  may  lend  important  aid  toward 
that  good  end.  It  hat  done  something  in  Great  Britain 
and  in  this  country.  Laws  limiting  the  hours  of  work, 
limiting  the  age  at  which  children  shall  be  permitted  to 
enter  the  mills,  and  oompelling  a  certain  amount  of  school- 
ing, have  accomplished  not  a  little  good.  And  while  there 
are  diSlcuItios  attending  the  regulating  of  such  matters  by 
law,  yet  probably  legislation  might  be  advantageously  yet 
farther  invoked.  Again :  An  important  means  of  exciting 
a  healthful  ambition,  and  which  would  work  for  good  in 
various  ways,  is  allowing  the  operatives  themselves  to  be- 
come owners  of  stock  in  the  companies  for  which  they  la- 
bor. This  is  practised  now  by  some  companies,  and  might 
be  by  many  others  if  they  were  so  disposed. 

But  the  grand  remedy  for  the  ills  of  this  branch  of  in- 
dustry is  the  same  as  for  all  others — a  general  purification 
of  toeitttf.  There  are  wise  and  good  men  managing  some 
of  our  manufacturing  establishments  who  do  a  great  deal 


for  the  physical,  intellectual,  and  moral  health  of  their  em- 

I         ployfis  by  providing  good  work-rooms,  healthful  lodging- 

;         nouses,   well-aeleoted    and    free   libraries,  and   helping  to 

secure  suitable  religious  privileges.    And  when  upright, 

j         magnanimous  Christian  men  shall  be  at  the  head  of  all 

our  factory  companies,  there  will  be  a  great  diminution 

of  whatever  special  infelicities  now  attend  them.     Such  a 

consummation  may  be  distant,  yet  we  cannot  but  cherish 

strong  hopes  that  our  multiplying  manufactories,  instead 

of  being  the  eune  and  ruin  of  the  country,  are  to  con- 


tribute to  its  prosperity  socially,  politically,  and  morally, 
a*  well  as  financially,  and  to  have  their  full  share  of  the 
glory  whieh  we  fondly  anticipate  for  the  nation. 

Oeoroe  T.  Dolb.        / 
Fac'tory  Poillt«  post-v.  of  Manchester  tp.,  Benning- 
ton CO.,  Vt.,  on  the  Harlem  Extension  R.  R.     It  has  man- 
ufactures of  leather,  lumber,  wagons,  and  knit  goods,  and 
quarries  of  marble. 

Fac'torr  Village,  a  v.  of  Milton  tp.,  Saratoga  co., 
N.  v.,  has  two  paper-mills. 

Factoryville,  Staten  Island,  N.  T.  See  New  Brigbtok. 

Fac'toryrllle,  post-v.  of  Barton  tp.,  Tioga  CO.,  N.  Y., 
has  a  planing-mill  and  other  manufactures.     Pop.  818. 

Factorrville,  post-v.  of  Clinton  tp.,  Wyoming  oo.. 
Pa.,  on  the  Delaware  Lackawanna  and  Western  R.  U.,  15 
miles  N.  W.  of  Scranton.     The  scat  of  Keystone  Academy. 

Facnia.    Sea  Sun,  by  Prof.  Charles  A.  Youno,  Ph.  D. 

Fac'nity  [Lat./<iffi<ftn»],  as  applied  to  the  body  of  in- 
structors of  an  institution  6f  learning,  is  a  term  of  me- 
diiBval  origin,  and  at  first  designated  all  the  graduates,  or 
those  who  hod  received  power  or  authority  {faeuHmi)  to 
impart  instruction.  There  were  said  to  be  four  faculties — 
those  of  philosophy,  medicine,  law,  and  divinity.  Even 
now,  the  whole  body  of  graduates  are  occasionally  so 
called,  especially  in  the  phrases  "medical  faculty"  and 
"legal  faculty;"  but  more  frequently  the  officers  of  in- 
struction and  discipline  in  a  college  or  university  ate 
collectively  designated  as  the  faculty  of  that  particular 
college. 

Facoltr  of  the  Kind.  See  Hiint,  by  Pres.  James 
McCosH,  S.  T.  D.,  LL.D. 

Fee'ces  [the  plu.  of  the  Lat.  fm,  the  lees  of  wine  or  the 
dross  of  metals],  the  substance  ^ected  by  animals  from 
the  alimentary  canal,  consists  in  general  of  (1)  the  surplus 
of  the  food,  over  and  above  what  is  needed  for  nutrition 
for  the  time  being;  (2)  thuse  elements  of  the  food  whieh 
are  not  available  for  nutrition;  and  (3)  certain  cxcremcn- 
titious  and  effete  matters  which  the  liver,  the  intestine, 
etc.  have  removed  from  the  blood  (stcrcorinc,  cholestcrine, 
etc.).  To  these,  in  the  Monotrcmata  and  all  the  verte- 
brates inferior  to  mammals  (as  well  as  in  many  inverto- 
brates),  the  renal  excretions  are  added.  Feecal  matters 
are  highly  important  as  fertilizers ;  and  this  is  especially 
true  of  guano  and  the  excrement  of  birds  generally,  since 
it  contains  the  urinary  excretions  combined,  as  we  have 
seen,  with  those  of  the  intestine,  the  whole  in  a  very  coo- 
donsed  form. 

FKCnla.     See  Starch. 

Faed  (John),  artist,  b.  in  1820  at  Bnriey  Hill,  Eirk- 
ondbright,  Scotland.  His  father  was  an  engineer  and  mill- 
wright, but  the  lad  showed  a  taste  for  painting  that  made 
the  homely  surronndings  tributary  to  it,  and  at  the  age  of 
twelve  finished  a  picture  so  well  that, his  future  career  was 
determined.  In  1841  he  went  to  Edinburgh  for  study,  and 
there,  in  1850,  exhibited  pictures  which  attracted  attention 
from  their  naturalness  and  met  a  ready  sale.  He  painted 
Skahmeart  and  kit  Friend;  The  Cotter't  Saturday  Nigkl, 
Tke  Soldiet't  Setum,  Tarn  O'Skanler,  Uaddon  Hall  of 
Old,  John  Anderton  my  Jo,  Parting  of  Gabriel  and  Evan- 
geline, and  other  pieces  of  kindred  character,  clothing  hii- 
torical  ftot  with  BentimeoL  Since  1864,  he  has  lived  in 
London.  0.  B.  Frotbihohak. 

Faed  (Thomas),  R.  A.,  younger  brother  of  the  above, 
b.  at  the  same  place  in  1828.  He  too  had  a  passion  for 
art,  and  on  the  death  of  his  father  followed  his  brother  to 
Edinburgh.  At  the  Academy  of  Design  there,  under  the  in- 
struction of  Sir  W.  Allan,  hesoon  distinguished  himself.  His 
first  exhibited  piece  was  in  water-colors.  The  Old  Engliek 
Baron.  After  that  he  tried  oil-painting,  like  his  brother 
choosing  humble  themes — The  Plajfere  of  Dravghte,  The 
Shepherd  Bnye.  In  1849,  Faed  became  an  associate  of  the 
Royal  Scottish  Academy.  Two  years  later  the  well-known 
picture,  Walter  Scolt  and  hie  Friendt  at  Abbofford,  made 
him  famous.  In  1852  he  removed  to  London,  and  sent 
his  work  to  the  Royal  Academy.  From  year  to  year  his 
reputation  increased.  The  Mitherleae  Bairn  (1855)  was 
pronounced  the  picture  of  the  season.  His  painting 
Baith  Father  and  Mithrr  (1864)  was  again  exhibited  at 
the  World's  Fair  of  1867,  along  with  two  other  canvases 
by  the  same  hand.  Was  made  member  of  the  Royal 
Academy  Dec,  1864.  0.  B.  Frotbinoham. 

Facn'za,  city  of  Central  Italy,  19  miles  S.  W.  of 
Ravenna.  The  manufactures  of  the  peculiar  earthenware 
which  received  its  name  from  this  city  (faience)  have  re- 
cently increased  considerably.  The  city  has  many  remark- 
able old  buildings  and  fine  pictures.     Pop.  17,486. 

Fag'gert's,  tp.  of  Cabamu  oo.,  N.  C.    Pop.  619. 
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FAGGING— FAIDHERBE. 


Fag'sing,  a  teohnleal  tenn  to  denote  a  enatom  whioh 
hu  beoome  part  of  the  pablio-aabool  Bjttetn  of  England. 
This  oustoin  differs  in  detail  in  the  several  sohools,  bat 
rest!  in  all  on  the  same  principle.     This  principle  is,  that 
the  discipline  of  the  school  sooald  be  left,  as  fkr  as  pos- 
sible, to  the  bojs  themselves,  the  responsibility  for  order 
being  throtrn  on  the  highest  form,  known  as   the  sixth 
form,  called  also  prefects  (as  at  Winchester)  or  prseposters 
(as  at  Rugby).     Those  who  are  thus  responsible  for  dis- 
cipline have  also  the  right  of  "fagging"  the  boys  in  the 
lower  forms,  those  in  the  forms  immediately  under   the 
sixth  being  exempted.     Dr.  Arnold  defines  fagging  as  "  the 
power  given  by  the  supreme  authorities  of  the  school  to 
the  sixth  form,  to  be  exercised  by  them  over  the  lower 
boys,  for  the    sake    of   aecaring  a  regular  government 
amongst  the  boys  themselves,  and  avoiding  the  evils  of 
anarchy;  in  other  words,  of  the  lawless  tyranny  of  brute 
force."  {Qnarterli/ Journal  o/ Ed>Kallon,vo\.  ix.)     The  or- 
igin of  this  custom  of  fagging  cannot  now  be  asoertained 
with  any  certainty,  but,  so  far  as  there  are  any  authentic 
records,  it  would  seem  to  have  always  existed  in  the  old 
schools.     Thus,    it  is   clear,   from    Christopher  Johnson's 
poem  De  Co/UgiU  and  the  Conauetudinarium  Vetna  Schalx 
EiottitHniii,  that  it  was  in  active  operation  at  Winchester 
and  Eton  in  the  sixteenth  eentnry.     It  is  probable,  how- 
ever, that  the  custom  arose  as  soon  as  too  sohools  re- 
ceived any  large  numbor  of  boys  as  boarders.     It  is  in- 
deed obvious  that  where  large  numbers  of  boys  of  ages 
ranging  from  ten  and  eleven  up  to  nineteen  arc  thrown  to- 
gether away  from  their  own  homes,  they  must  be  placed 
either  under  the  constant  surveillance  of  masters  or  under 
some   distinct  and   recognized   form   of  self-government. 
The  latter  alternative  has  always  prevailed  in  the  flnglisb 
public  schools,  and  is,  in  fact,  the  only  one  which  is  in 
accord  with  the  national  character.     There  is  abundant 
proof,  moreover,  that  the  custom  of  fagging  as  a  part  of 
the  system  dues  not  stand  merely  on  tradition,  but  is  ac- 
cepted as  beneficial  at  the  present  time,  in  the  fact  that  it 
has  been  deliberately  introduced  in  the  schools  which  have 
been  fonnded  within  the  last  thirty  years.     The  number 
of  the  great  public  schools  had  remained  stationary  for 
three  hundred  years,  since  Qseen  Elizabeth's  reign,  during 
irhich  Harrow,  Rugby,  and  others  not  so  well  known  were 
founded.    In  the  present  reign  a  remarkable  revival  has 
occurred,  and  a  number  of  public    schools    have   been 
founded,  of  which  the  best  known  are  Marlborough,  Hai- 
leybury,  Wellington  College,  and  Cheltenham.     Fagging 
bos    been   introduced  in   the   three  former  of  these.     At 
Cheltenham,  where  the  school  is  in  a  large  town,  and  is 
ohieRy  composed  of  day-scholars,  or  boys  living  at  their 
own  homes,  though  there  is  no  legal  system  of  "  fagging  " 
recognised  by  the  school  authorities,  the  practice  exists, 
but  without  the  usual  safeguards  against  abuse.     In  all 
the  sohools  the  power  of  fagging  carries  with  it  certain 
duties.     Besides  that  of  keeping  order  generally,  the  sixth- 
form  boy  is  the  recognized  adviser  and  protector  of  those 
fags  with  whom  ho  comes  in  immediate  contact.     In  any 
case  of  bullying  or  bad  conduct  the  appeal  of  the  ag- 
grieved boy  is  to  the  sixth-form  boy  of  his  room  or  pas- 
sage, or  to  the  head  of  his  house,  and  not  to  his  tutor  or 
honse  or  form  master.     And  the  sixth-form  boy  is  bound 
to  accept  the  responsibility  of  acting  himself,  and  would 
completely  lose  caste  were  he  to  refer  any  but  flagrant  oases 
of  iU-oonduct  to  the  master. 

Simultaneously  with  the  public-school  revival  of  the  last 
thirty  years,  however,  great  modifications  of  the  fagging 
system  have  been  introduced.  At  the  beginning  of  that 
period  "fagging"  included  a  number  of  menial  functions, 
such  as  cleaning  boots  and  candlesticks,  and  the  power  of 
the  sixth  form  was  practioally  unlimited  as  to  hours.  A  boy 
might  be  fagged,  for  instance,  during  a  whole  afternoon  at 
cricket,  day  after  day.  All  this  is  now  changed.  At  Eton 
and  one  or  two  other  schools  there  is  now  no  cricket-fag- 
ging, and  in  those  where  it  still  exists  it  is  very  light.  Thus, 
at  Uaileybury  the  whole  of  the  fags  are  taken  in  regular 
order  for  one  hour,  so  that  each  fag's  turn  comes  only  once 
in  three  weeks,  and  even  then  he  is  let  off  if  he  makes  a 
good  catch  or  otherwise  distioguishes  himself.  A  similar 
custom  prevails  at  Marlborough,  where,  however,  besides 
the  sixth  form,  the  Eleven  have  the  power  of  fagging  at 
cricket — a  solitary  example  (it  is  betieved)  where  this 
power  is  not  dependent  on  profioienoy  in  study  as  evi- 
denced by  position  in  the  school.  Football-fagging  is  also 
very  light  at  all  the  schools  except  Rugby,  only  some  half 
dozen  fags  being  told  off  to  keep  the  ball  in  bounds.  At 
Rugby  every  fag  is  obliged  to  play  "little  side,"  lasting 
two  hours  at  most,  unless  he  holds  a  medical  certificate  of 
•  inability  to  play.  He  is  also  obliged  to  run  (in  the  paper 
chases)  unless  holding  such  a  certificate.  Apart  from 
games,  general  fagging  is  practically  confined  to  running 
errands,  a  sixth-form  boy  navlDg  power  to  call  any  fag,  at 


any  time,  for  this  purpose.  House-fagging,  in  like  man- 
ner, consists  of  little  beyond  small  services  of  this  kind — 
carrying  up  the  trays  on  which  their  master's  breakfast 
and  tea  things  are  set,  and  perhaps  toasting  a  round  of 
bread  or  a  rasher  of  bacon.  "  Study-fagging  "  still  exists 
at  Rugby,  where  each  sixth-form  boy  has  two  fags  speci- 
ally attached  to  him,  who  sweep  out  his  study  and  put  it 
in  order  in  alternate  weeks.  At  the  sofaool-housc  also 
"  night-fagging  "  is  still  in  force.  Every  fag  has  bis  choice 
between  study-fagging  and  nigbt-fagging.  The  rota  of 
night-fogs  is  kept  by  the  head  fag,  who  tells  off  four  for 
each  week  in  the  term.  Their  duties  are  to  be  ready  in 
the  passages  between  8.30  and  9.30  to  answer  the  call  of 
any  of  the  sixth  form. 

At  Eton  the  fifth  form  have  the  power  of  fagging,  but 
(as  above  stated)  it  is  usually  confined  exclusively  to  the 
sixth  form.  The  numbers  of  the  sixth  are  not  strictly 
limited,  bat  seldom  exceed  thirty-five  or  forty.  Harrow 
has  the  largest  sixth  form  of  any  school,  divided  into  the 
"upper,"  "lower,"  and  "modern  side,"  and  numbering 
eighty,  all  of  whom  have  the  power  of  fagging,  but  only 
the  fifteen  highest,  or  "  monitors,"  have  the  power  of  en- 
forcing discipline  with  the  cane,  if  necessary.  Only  the 
fifth  form  at  Harrow,  numbering  140,  are  exempt  from 
fagging.  As  the  school  averages  in  all  550  boys,  there  are 
consequently  some  3.30  fags  to  80  masters. 

The  most  distinguished  masters  of  public  schools,  from 
Br.  Arnold  downward,  have  been  singularly  unanimous  in 
their  approval  of  the  modified  system  of  fagging  which, 
now  exists.  The  pablic  opinion  both  of  old  public-school 
men  and  of  the  boys  themselves  is  also  strongly  in  favor 
of  it  as  the  best  means  of  maintaining  the  due  subordina- 
tion of  ranks,  of  keeping  down  "cheek,"  and  preventing 
bullying.  There  is  every  likelihood,  therefore,  that  it  will 
not  only  continne  in  its  present  form  in  all  the  higher  pub- 
lic schools,  but  will  also  be  adopted  in  the  numerous  mid- 
dle-class public  schools  which  are  springing  up  in  England 
upon  old  and  neglected  foundatiobs  or  in  consequence  of 
local  effort.  (See  also  Arnold's  Life,  by  Stam-ev,  let  ed., 
vol.  i.,  p.  105,  and  Report  of  Public-School  CommUiioitert 
(1864),  and  Appendix  of  Evideuce  of  Binhop  of  ExOcr, 
Dr:  Sutler,  BaUton,  and  otktrt;  and  specially  section  of 
Report  on  Monitorial  Syatemj  p.  42  et  «eq.)     (See  B,\c- 

CHAKTEN.)  ThoUAS  HuGHES. 

Fa'gins  (Padl  BIICREiir),  Oerman  Protestant  theolo- 
gian, b.  at  Rheixabem  in  the  Palatinate  1504,  was  pastor 
at  Isny  in  1537,  and  professor  of  Hebrew  at  Strasburg  in 
1544.  Was  in  England  in  1549,  and  was  appointed  to  the 
chair  of  theology  at  Cambridge  University,  but  d.  Nov.  12, 
1549.  His  body  was  exhumed  and  burned  by  order  of 
Queen  Mary  in  1558. 

Fagna'ni  (Joseph),  b.  at  Naples,  Italy,  Dec.  24, 1819; 
studied  in  the  royal  academy  of  his  native  city,  and  made 
crayon  portraits  in  early  youth;  went  to  Vienna,  Paris, 
and  Madrid,  and  in  1849  came  to  the  V.  B.  with  Sir  Henry 
Bulwcr;  in  1851  married  an  American  lady  and  settled  in 
Kew  York ;  was  afterwards  distinguished,  both  in  Europe 
and  the  U.  S.,  as  a  painter  of  portraits,  and  for  his  skill 
received  several  decorations  and  other  honors.  D.  in  New 
York  May  22, 1873. 

Fagan'dnS)  post-v.  of  Warren  oo.,  Pa.,  in  the  Oil  Re- 
gion. 

Fagna.    See  Beecb. 

Fahlan.    See  Falur. 

Fahr'enheit  (Oabriel  Dakiel),  F.  R.  S.,  a  physicist, 
b.  in  1690  at  Dantzic,  Prussia;  became  a  oonstrnetor  of 
scientific  instruments;  resided  in  France,  England,  and 
afterwards  in  Holland,  and  was  everywhere  reeognized  as 
one  of  the  leading  physicists  of  his  time.  In  1720  he  first 
introduced  the  use  of  mercury  in  thermometers.  He  in- 
vented the  Fahrenheit  scale  (see  Trbricoiceter)  ;  also  an 
improved  areometer  and  other  valued  instruments.  He 
was  the  author  of  several  learned  papers,  chiefly  regarding 
heat  and  specific  gravities.     D.  at  Amsterdam  in  1740. 

Faidherbe  (liouis  Liox  C£sar),  French  general  of 
division  and  author  of  several  geographical,  ethnograph- 
ical, and  linguistical  papers,  was  b.  at  Lille  June  3, 
181S,  and  began  his  career  in  the  colonies,  principally  in 
Algeria,  where  he  served  with  distinction.  Made  nimself 
favorably  known  while  governor  of  Senegal  by  several 
valuable  scientific  papers  which  were  published  in  the 
.^nnuaiVe  du  Sfnfgal  (1859,  18S0,  and  1861)  and  in  the 
Bulletin  de  la  Sodttf  de  Olographic  He  also  wrote  Ckn- 
pitre  de  Ofographie  tur  le  Nord-OneH  de  VAfrique  (St. 
Louis,  1864),  and  Collection  eomplile  dee  ineeriptioiu  A'm- 
midiquee  (Paris,  1870).  Published  from  1860  the  Bulletin 
du  Sfnfgal  (St.  Louis),  and  rendered  the  French  dominion 
in  Africa  great  service  by  his  exact  knowledge  of  the 
country  and  its  population,  and  by  his  talent  of  organisa- 
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tion.  At  the  ontbreak  of  the  war  with  Gennaoy  he  com- 
manded the  gubdivision  of  Bona,  and  waa  sailed  to  active 
participation  in  the  war  bj  the  goTommont  of  National 
Defence  in  Dec.,  1870.  On  Dee.  'i  received  the  supreme 
command  of  the  armfie  du  Nord,  organiied  in  and  around 
Lille.  He  commanded  in  the  undecided  or  drawn  battlea 
of  the  Hallae,  on  Deo.  23,  1870  (also  called  the  battle  of 
Qu6ricax),  and  of  Bayaame  on  Jan.  2  and  .S,  1871.  On  Jan. 
19,  1871,  he  was  defeated  by  Seneral  Ton  Ooeben  at  St. 
Quentin,  but  his  artillery  was  wealc,  and  ho  had  almost  no 
cavalry,  and  thus  it  is  certainly  not  to  be  wandered  at  that 
his  newly-organised  and  Iittl«-praetised  forces  oonld  not 
hold  their  ground  against  the  old  German  soldiers,  led  by 
an  exoelloDC  commander.  Acknowledged  as  a  very  able 
commander  and  organizer  in  war,  Faidherbe  entered  into 
politics  after  the  war  daring  the  reorganisation  of  the  gov- 
ernment. Joined  the  party  of  Gambetta,  and  was  elected 
to  the  National  Assemoly  from  three  different  places ;  ac- 
cepted the  election  from  his  native  place,  Lille.  But  when 
the  government  of  Thiers  triamphed,  and  the  infiuence  of 
Oambetta  decreased,  Faidherbe  retired  from  public  life. 
He  wrote  a  book  on  the  war,  Oampa</»e  d«  Farmfc  da 
Word,  dedicated  to  Oambetta  (Paris,  1871).   A.  NiBMAXir. 

Faience  [Fr.,  from  Faenxa,  the  original  place  of  its 
manufacture],  a  name  for  glased  pottery  having  an  earth- 
enware ground  and  enamelled  with  painted  designs. 

Fai>Fo,  seaport  of  Anam,  and  a  mart  of  considerable 
importance.  It  trades  principally  with  China,  and  exports 
sugar  and  cinnamon.  It  has  a  large  Booddhio  temple, 
with  2  Chinese  temples.     Pop.  5000. 

Ffullon  (Michel  fiTianirc),  b.  at  Tarascon,  France,  in 
1799,  became  a  Sulpician  in  Paris,  and  in  1851  came  to 
Canada  as  a  visitor  to  the  Sulpician  houses  of  that  ooun- 
try.  He  published  numerous  valuable  biographies  of  dis- 
tinguished French  Canadian  religionists,  and  undertook  an 
extended  history  of  the  French  in  Canada,  of  which  3  vols, 
4to  (1865-St)  were  completed.     D.  at  Paris  Dot.  25, 1870. 

Faillr^  de  (Charles  Aohillb),  French  general,  was 
b.  at  Kosoy-sor-Serre,  Aisno,  Jan.  21,  1810.  AOcr  1828 
served  partly  in  France,  partly  in  Algeria.  In  the  Crimean 
war  distingnished  himself  in  the  battle  of  the  Alma  and  the 
storming  of  Sobastopol ;  and  at  the  battle  of  the  Tscher- 
naya  led  his  brigade  with  valor  and  success.  In  the  war 
against  Austria,  in  1859,  commanded,  as  general  of  divis- 
ion, the  third  division  of  the  fourth  army  corps,  and  on  the 
day  of  the  battle  of  Solferino  received  the  grand  cross  of 
the  Legion  of  Honor.  After  this  war,  and  to  1870,  was 
president  of  the  comit6  consultatif  de  I'infantcrie,  and 
under  his  authority  all  improvements  in  the  equipment 
and  exereise  of  the  infantry  were  discussed  and  put  in 
practioe;  he  had  the  merit  of  introducing  the  Chassepot 
gun.  In  1867  commanded  the  expedition  whose  task  was 
to  protect  the  pope  against  the  attacks  of  Garibaldi,  and 
his  name  attained  a  sad  colobrity  from  the  battle  of  Mcn- 
tona,  in  which  Garibaldi's  irregular  host  wera  slaughtered, 
and  from  the  report  of  this  battle,  in  which  the  Chassepot 
gun  was  mentioned  as  having  done  "wanders."  At  the 
beginning  of  the  war  with  Germany,  Failly  received  the 
command  of  the  fifth  corps,  but  was  very  unsuccossful,  and 
was  violently  attacked  by  his  countrymen ;  after  the  war 
he  published  a  pamphlet  in  vindication  of  bimaelf — Marckei 
et  opirationt  du  cinquiime  corps  (Brussels,  1871) — in  which 
a  broken  heart  speaks  from  every  line.  The  principal 
charges  brought  against  Failly  are — that  at  Wtfrth  he  did 
not  come  to  the  snpport  of  MacMahon,  though  he  stood 
near  enough  to  do  so ;  and  that  he  marched  his  corps  from 
Chalons  to  Sedan  so  badly  and  improvidcntly  that  it  was 
surprised  and  defeated  at  Baumont.  On  these  nocoants  he 
lost  his  command  on  the  very  day  before  the  battle  of 
Sedan.  In  the  above-mentioned  pamphlet  ho  trios  to  ro- 
fute  these  charges,  but  on  his  return  from  German  captiv- 
ity he  received  no  command.  Auqust  Nibhanm. 

Faineants  [Fr.],  ("  Do-Mothings "),  a  name  ^plied 
to  several  Frankish  sovereigns,  chieny  of  the  Merovingian 
dynasty.  The  title  is  indicative  of  their  idle  and  worth- 
less reigns,  which  indeed  were  merely  nominal.  Thierry 
III.  of  Anstrasia  and  Burgundy,  Clevis  III.,  Childebert 
III.,  Dagobert  III.,  Chilperio  II.,  Thierry  IV.,  and  Chil- 
derio  III.,  all  Merovingian  kings  of  Franco,  were  roii 
fainiani;  as  was  also  Louis  V.,  the  last  of  the  Carlovin- 
gians.  The  same  appellation  is  often  applied  to  worthless 
monarohs  of  later  times  and  other  countries. 

Faint'ing  {Syncope),  a  more  or  less  complete  and  sod- 
den loss  of  sensation  and  of  the  power  of  motion,  unac- 
companied by  convulsions,  but  usually  attended  by  feeble- 
ness of  the  circniation  and  respiration.  Fainting  is  attended 
by  anssmia  of  the  brain,  its  proximate  cause ;  more  re- 
motely it  may  be  caused  by  loss  of  blood,  by  profound 
emotional  distnrlmnee,  or  by  heart-disease.    Closely  akin 


to  it,  but  more  permanent  and  dangerous,  are  the  eollapse 
which  occun  in  cholera  (caused  by  loss  of  the  fluid  oon- 
stituents  >of  the  blood)  and  the  shook  which  follows  se- 
vere injuries.  Fainting  is  to  be  treated  by  plaoing  the 
Eatient  on  his  back  in  a  horiiontal  position,  or  with  the 
ead  and  chest  slightly  depressed  below  the  level  of  the 
rest  of  the  body ;  by  admission  of  fresh  air  to  the  patient ; 
and,  in  prolonged  cases,  by  applying  diffusive  stimulants 
to  the  nostrils  and  resorting  to  artificial  respiration.  Faint- 
ing is  seldom  mortal,  unless  in  cases  of  severe  disease. 

&BVI8BI>  BY  WlLLARD  PaUKEB. 

Faioum.    See  FAruH. 

Fair  [a  word  kindred  to  the  Lat. /en'a,  a  "holiday"]. 
This  name  was  originally  given  to  stated  temporary  mar- 
kets containing  many  kinds  of  goods  and  wares.  When 
population  was  sparse,  and  the  means  of  travelling  and 
transportation  were  extremely  limited,  it  was  found  most 
convenient  to  expose  merchandise  for  sale  at  the  largest 
gatherings  of  the  people.  Hence,  European  fairs  were 
early  identified  with  religious  festivals,  and  were  often 
designated  by  the  name  of  the  saint  in  whose  honor  each 
festival  was  beld.  However,  as  the  difficulties  and  dangers 
of  Intercommunication  diminished,  and  the  number  of  cities 
and  Tillages  increased,  factories,  shops,  and  warehouses 
became  more  accessible,  and  the  innabitants  generally 
found  it  more  convenient,  as  well  as  more  profitable,  to  buy 
goods  as  they  needed  them,  from  time  to  time,  than  to  pur- 
chase a  yeac's  supply  in  advance.  Thus,  fairs  for  the  sale 
of  goods  constantly  decreased  in  number  and  importance 
with  the  growth  and  improvement  of  each  country,  until 
not  more  than  two  or  threo  of  any  note  were  held  in  all 
Europe.  The  most  famous  of  these— and,  it  is  said,  the 
largest  in  the  world — is  beld  annually  during  the  months 
of  July  and  August  at  Ngni-Novgorod  in  Uussia,  situated 
at  the  confluence  of  the  rivers  Volga  and  Oka,  about  265 
miles  £.  of  Moscow.  The  amount  of  sales  at  this  fair  is 
reported  to  have  reached  the  enormous  sum  of  150,000,000 
roubles  (about  $112,000,000).  Yet  it  is  not  improbable 
that  the  proposed  Siberian  railway  will,  when  completed, 
open  new  places  of  business  along  its  lino  through  North- 
ern Russia  and  Central  Asiaj  and  thus  eventually  cut  off 
the  supplies  which  are  now  gathered  annually  at  Nijni- 
Novgorod.  In  Arabia,  Hindostan,  and  other  Eastern 
countries  such  fairs  are  still  held,  and  will  continue  to  be 
so  until  the  general  introduction  of  railways  and  other 
modern  improvements. 

In  the  U.  S.,  temporary  markets  containing  the  effects 
of  itinerant  merohants  are  entirely  unknown,  although  the 
term  fair  is  often  applied  to  such  collections  of  fancy  ar- 
ticles as  are  generally  sold  by  ladies  for  the  benefit  of  re- 
ligious and  charitable  associatiuus.  This  term  has,  how- 
ever, a  far  higher  meaning,  and  now  more  frequently  desig- 
nates a  collection  of  superior  products  which  are  exposed, 
not  for  sale,  but  solely  for  public  inspection,  and  for  care- 
ful examination  by  experts  as  to  their  respective  qualities. 
Numerous  annual  fairs,  embracing  rare  specimens  of  skill, 
industry,  and  inventive  genius,  and  famishing  abundant 
evidence  of  progress  and  improvement,  form  a  feature  pe- 
culiar to  this  country.  They  are  identified  with  a  grand 
movement  for  bettering  the  material  condition  of  man, 
which,  by  enlisting  all  classes,  and  thus  securing  the  hearty 
co-operation  of  the  mass  of  the  people,  has  already  gathered 
irresistible  foree,  and  must  therefore  be  regarded  as  the 
most  significant  sign  of  advancement  in  the  nineteenth 
century. 

Several  attempts  were  made  at  an  early  day  in  this 
country  to  encourage  art  and  invention  by  offering  prises  for 
superior  specimens  of  a  few  kinds  of  goods,  but  no  per- 
manent system  for  improvement  was  established  until  the 
year  1810.  Elksnah  Watson,  a  merchant  of  Albany,  N.  Y., 
whoso  original  plans  regarding  inland  navigation,  uniform 
currency,  and  general  education  entitle  him  to  a  promi- 
nent place  among  American  philnnthropista,  was  the  real 
author  of  the  present  system  of  fairs  and  cattle-shows  sus- 
tained and  directed  by  agricultural  societies.  Having  re- 
tired from  active  business,  and  removed  to  his  farm  near 
Pittafield,  Mass.,  be  conceived  the  idea  of  interesting  the 
farmers  of  Berkshire  county  in  holding  an  exhibition  of 
improved  breeds  of  cattle  and  superior  products  of  the  soil, 
for  the  purpose  of  proving  what  might  oe  accomplished  by 
proper  culture;  and  to  compensate  and  reward  exhibitors 
for  the  oare  and  labor  bestowed  on  their  specimens,  prises 
were  to  bo  awarded  for  the  best.  The  first  fair  was  quite  a 
success,  and  for  the  purpose  of  enlarging  the  next  he  ap- 
pealed to  the  citiicns  of  Boston  for  pecuniary  aid,  but 
failed  to  get  a  single  favorable  response.  Ex-President 
John  Adams,  in  his  reply,  made  it  quite  apparent  that  the 
loading  men  of  that  day  did  not  appreciate  the  import-  * 
ance  of  this  new  step  for  encouraging  the  useful  arts.  This 
was  pithily  expressed  in  a  single  sentence :  "  You  will  get 
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no  kid  from  Boston :  oommerae,  Utnstura,  thoology,  medi- 
•ine,  the  univenity,  and  anivenal  politiea  are  against  you," 
Watson  was  not  thwarted  by  this  rebaff;  be  redoubled  his 
exertions  at  home,  and  for  several  years  annual  fairs  were 
held.  In  1815  be  retamed  to  Albany,  and  immediately 
prooeeded  to  organise  an  agricultural  sooiety  and  to  estab- 
lish fairs  and  eattle-shows  in  the  neighboring  counties.  In 
1819  the  legislature  of  the  State  of  New  York  passed  an 
aet  appropriating  $10,000  annually,  for  six  years,  for  the 
promotion  of  agriculture  and  family  manufaetures,  which 
was  to  be  divided  among  the  agrioultural  societies  of  the 
several  counties  in  proportion  to  their  population,  provided 
a  like  sum  was  raised  in  each  by  voluntary  snbsoription. 
In  1 832  the  present  State  Agricultural  Society  was  incor- 
pomted,  and  in  1841  a  law  was  passed  similar  to  that  of 
I8I9,  appropriating  the  sum  of  $8000.  Under  the  present 
system  each  county  agricultural  society  is  required  to  re- 
port annually  to  the  State  sooiety,  which  embraces  the 
essential  parts  of  the  whole  in  its  report  to  the  legislature. 
This  plan  of  organising  State  and  county  agricultural  so- 
cieties, with  power  to  hold  fairs,  was  adopted  before  1858 
in  the  Stages  of  Michigan,  New  Hampshire,  Indiana,  Wis- 
consin, Miissiichusetts,  Connecticut,  Illinois,  Vermont,  Ten- 
nessee, California,  Maine,  and  Iowa.  Many  other  States 
have  been  added  to  this  list  since  that  time.  Nothing  il- 
lustrates the  rapid  extension  of  this  system,  and  the  popu- 
lar sentiment  in  its  favor,  bettor  than  the  announcement 
of  a  great  fair  at  Omaha,  Neb.,  and  another  at  Colorado 
Springs  within  the  Rooky  Mountain  range,  in  the  fall  of 
1874.  These  societies  are,  as  a  general  rnle,  under  the 
guidance  and  patronage  of  the  liest  and  most  influential 
fanners,  who  take  a  natural  pride  in  the  etBoient  manage- 
ment of  their  respective  fairs.  The  collected  transactions 
of  State  agricultural  soeieties,  including  reports  on  annual 
fairs,  printed  by  order  of  the  several  legislatures,  already 
form  a  large  and  ralnable  library  on  the  subjeot  of  agri- 
enltnre  and  the  allied  arts. 

Other  fairs  of  a  more  varied  and  eomprehensire  kind 
have  liecn  held  in  many  of  the  large  cities  of  this  country, 
prominent  among  which  are  those  of  the  American  Insti- 
tute of  the  city  of  New  York,  the  Franklin  Institute  of 
Philadelphia,  the  Maryland  Institute  of  Baltimore,  the 
Massachusetts  Charitable  Mechanics'  Association  of  Bos- 
ton ;  also  the  industrial  exhibitions  of  Chicago,  Cincin- 
nati, SL  Louis,  New  Orleans,  and  San  Francisco. 

These  exhibitions  embrace  not  only  agricultural  prod- 
ucts, hut  superior  specimens  of  the  fine,  ornamental^  and 
useful  arts,  including  working  models  of  recent  inventions, 
machinery  in  motion,  improved  chemical  and  mechanical 
processes,  with  the  material  resulting  therefrom,  and  prac- 
tical illaslrations  of  the  best  methods  of  generating  and 
utilising  force.  The  articles  eomposing  these  displays  are 
arranged  according  to  various  systems  of  classification  : 
that  of  the  American  Institute  is  the  simplest  and  most 
eomprehensive  of  any  yet  devised.  It  consists  of  seven 
departments,  each  of  which  is  divided  into  seven  groups ; 
and  every  possible  product  or  device  can  be  readily  as- 
signed to  a  proper  place  in  one  of  these  forty-nine  divis- 
ions. The  remarkable  feature  of  these  fairs  is  the  spirit 
of  emulation  evinced  by  exhibitors.  This  desire  to  excel, 
although  it  may  be  stimulated  by  both  rewards  and  rivalry, 
springs  from  a  longing  to  accomplish  a  given  end  by  the 
best  and  most  ^oonomical  methods.  Their  highest  am- 
bition is  to  add  something  to  the  stock  of  useful  know- 
leds^.  Fortunately,  this  friendly  strife  for  supremacy  in 
skill  and  ingenuity  has  a  constant  tendency  to  expand  and 
give  greater  variety  and  value  to  every  display.  Compe- 
tition is  not  solely  an  incentive  to  improvement,  for  by  de- 
manding the  severest  tests  it  becomes  the  means  of  expos- 
ing the  advantages  and  defects  of  every  construction,  thus 
ensuring  the  adoption  of  the  best. 

Few  persons  are  aware  of  the  great  expense  incurred  by 
many  exhibitors  for  the  purpose  of  making  an  imposing 
display  at  these  fairs,  or  of  the  Urge  sums  expended  by 
their  respective  managers  to  render  them  attractive,  in- 
structive, and  of  real  benefit  to  their  patrons.  Complete 
returns  of  the  nnmber  of  persons  attending  the  numerous 
agricultural  and  other  fairs  have  never  been  made,  but 
from  careful  estimates  it  may  be  safely  assumed  that  the 
average  total  nnmber  of  visitors  during  each  year  exceeds 
5,000,000. 

The  advancement  of  man  is  cleariy  indicated  by  inven- 
tion and  discovery.  Whatever  may  be  the  state  of  his 
shifting  opinions  on  social  and  political  qnestions,  his 
actual  prosrress  and  elevation  mainly  depend  on  increased 
facilities  for  supplying  his  wants  of  body  and  mind  by 
means  of  new  devices  which  will  lessen  the  rigor  of  man- 
ual labor  and  render  knowledge  more  accessible.  The 
highest  evidences  of  the  increasing  skill  of  our  artists  and 
artisans,  and  of  the  eonstant  growth  and  prosperity  of  this 
country,  are  to  be  fonnd  in  its  numerous  autumnal  fairs, 


I  and  together  they  form  a  reliable  index  of  the  annual  pro- 
gress made  in  developing  its  material  resources. 

Sa¥UEL  D.  Tillhax, 
Fair'bairn  (Patrick).  D.  D.,  a  fanner's  son,  was  b.  at 
Oreenlaw,  Berwickshire,  Scotland,  in  1805,  graduated  at 
the  University  of  Edinburgh,  was  settled  in  1830  in  one 
of  the  Orkney  Islands,  at  Bridgeton,  a  suburb  of  Olasgow, 
in  1837,  and  at  Saltoun,  near  his  birthplace,  in  1840.  After 
being  for  some  years  professor  at  Aberdeen,  he  was  in  1866 
made  principal  and  professor  of  systematic  theology  and 
New  Testament  exegesis  in  the  Free  Church  Theological 
College  at  Olaagow.  He  d.  suddenly  Aug.  O,  1874.  His 
prineipal  works  are  7*«  Typology  of  Scripture  (1847;  6tb 
ed,  1870);  Commmlary  on  Ezeticl  (1851;  2d  ed.  1855); 
Propktey,  iu  A'ature,  Function;  and  Inlerprttation  (1S5R); 
Hermnttutical  MitHHat  (1858);  Rrrelalion  of  Lam  in  Scrip- 
tare  (1868);  and  a  commentarv  on  The  Panloral  Epinllet 
of  Pant  (1873).     He  visited  the  U.  S.  in  1871. 

R.  D.  HiTCHOOCK. 

Fairbaim  (Robert  BRiirrKRRnopr),  D.  P.,  a  clergy- 
man of  the  Episcopal  Church,  wos  b.  in  the  city  of  New 
York  May  27,  1818;  educated  at  the  Mechanics'  School  in 
Chambers  street,  New  York,  and  at  Trinity  College,  Hart- 
ford, where  he  graduated  B.  A.  184(1,  and  also  at  the  Ocn- 
etst  Theological  Seminary,  New  Y'ork.  Immediately  after 
his  ordination  as  deacon  July  2, 1843,  became  the  rector 
of  Christ  Church,  Troy,  N.  Y.  From  1863  to  1882  was  the 
principal  of  the  Catskill  Academy,  as  well  as  reetor  of  Cal- 
vary Church,  Cairo,  N.  Y.  In  1862  was  appointed  the  pro- 
fessor of  mathematics  and  natural  philosophy  in  St.  Ste- 
phen's College,  Annandale,  N.  Y.,  of  which  institution  he 
Deeame  warden  in  1863,  and  also  professor  of  moral  philos- 
ophy. Ho  still  eontinuM  to  preside  over  this  college.  Is  the 
author  of  several  printed  sermons,  addresses,  and  pamph- 
lets on  religious  and  educational  subjects. 

Fairbaim  (Sir  TnoHAs),  Bart.,  C.  E.,  eldest  son  of 
Sir  William  Fairbaim,  b.  at  Manchester  1823.  As  "  Ami- 
cus "  in  the  London  Timet  and  in  other  ways  he  bos  sought 
the  social  progress  of  Fngland,  writing  upon  trade-union- 
ism, art,  etc.  Was  active  in  arrangements  for  the  great 
English  exhibitions  of  1851  and  1862. 

Fairbaim  (Sir  WiLLrAv),  Bart.,  F.  R.S.,  LL.D.,  a 
noted  British  civil  engineer,  b.  at  Kelso,  Scotland,  in  1789; 
received  his  early  education  at  a  parish  school,  with  some 
instruetion  from  his  uncle,  and  was  apprenticed  to  an 
engine-wright  at  a  British  colliery.  On  the  termination  of 
his  apprenticeship  worked  for  two  yearn  in  London,  when 
he  visited  various  places  in  England,  Wales,  and  Ireland, 
working  for  a  brief  time  in  each,  in  order  to  acquire  a 
practical  knowledge  of  mechanical  engineering.  In  1817 
began  business  on  his  own  liocount  at  Manchester.  His 
first  important  improvement  was  the  substitution  of  iron 
for  wood  in  the  shafting  of  cotton-mills,  and  the  use  of 
lighter  shafting  where  metal  was  already  in  use.  By  this 
change  the  cost  of  machinery  was  reduced  and  the  speed 
increased  fourfold.  His  attention  was  next  directed  to 
the  use  of  iron  for  ships,  and  he  was  the  first  in  England 
to  construct  an  iron  ship.  This  branch  of  industry  be 
subsequently  developed  to  a  great  extent,  making  it  his 
principal  business.  Iff  ore  than  one  hundred  iron  ships  were 
constmoted  by  bis  firm,  varying  in  sise  from  the  smallest 
to  the  war-vessel  of  2600  tons.  By  invitation  of  the  Brit- 
ish Association  (1834-35),  in  connection  with  Mr.  Hodg- 
kinson,  he  investigated  the  causes  of  certain  supposed  de- 
fects in  iron  produced  by  hot-blast  furnaces,  and  submitted 
a  valuable  report  upon  the  subject.  Also,  at  the  in- 
stance of  scientific  bodies,  and  for  his  own  information, 
made  a  protracted  scries  of  experiments  to  test  the  strength 
of  various  kinds  of  iron ;  also  on  the  resistance  of  hollow 
tubes  or  cylinders  to  outside  pressure,  which  led  to  valu- 
able practical  results.  Mr.  Fairbaim  co-operated  with 
Robert  Stephenson  in  designing  and  constructing  the 
great  tubular  bridge  across  the  Menai  Strait,  and  at  his 
instance  the  plan  suggested  by  Mr.  Stephenson  was  modi- 
fled  to  better  meet  the  required  conditions,  and  it  was 
owing  to  his  "  determined  perseverance  "  that  Mr.  Stephen- 
son's conception  became  realized.  Sir  Wro.  was  one  of  the 
founders  of  the  British  Association  for  Iho  Advancement 
of  Science,  and  the  author  of  many  valuable  profcesional 
books  and  papers,  among  which  may  be  mentioned  Mitln 
and  Afilt-wori,  Iron,  it*  Hlatory  and  Manufnrtnre,  Appli- 
ration  of  Iron  to  Buildimj  Pnrpoeen,  Iron  Shiphuildiii/f 
Ihrful  Information  for  Engineer;  1st,  2d,  and  3d  series. 
President  of  the  British  Association,  corresponding  member 
of  the  National  Institute  of  France,  and  chevalier  of  the 
Legion  of  Honor,  Created  a  baronet  in  1860.  D.  Aug. 
17, 1874.  6,  C.  Stmkoss, 

Fair'bank)  post-tp,  of  Buchanan  eo.,  la.    Pop.  1238. 

Fair'banks,  tp.  of  Sullivan  oo.,  Ind.    Pop.  1234. 
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Fairbanks  (Erastts),  LL.D.,  an  Amerioui  m&nufao- 
turer,  b.  at  Brimfleld,  Mass.,  Oct.  28,  1792,  formed  &  part- 
norahip  with  big  brother  for  the  making  of  (oalea  in  1825 
kt  St.  Jobnsbuiy,  Vt.,  and  their  worka  there  have  a  world- 
wide reputation.  Was  memlwr  of  the  Vermont  legisla- 
ture 18.^6-38,  goTemor  of  the  State  in  1852^3  and  18S0- 
61,  and  d.  at  St.  Johnabury,  Vt.,  Nor.  20,  1864.  Otor- 
emor  Fairbanks  was  a  man  of  unusual  buainess  abilities, 
a  faithful  and  disinterested  publio  officer,  a  eitixen  of 
spotless  virtue  and  integrity,  and  a  liberal  benefactor  of 
manj  religions  and  charitable  enterprises,  in  tho  success 
of  which  he  took  a  deep  interest. 

Fair  Bluff,  tp.  of  Columbas  co.,  N.  C.    Pop.  1309. 

Fair'barn,  post-r.  of  Campbell  co.,  Ga.,  18  miles  8.  W. 
of  Atlanta,  on  the  Atlanta  and  West  Point  R.  K.     P.  305. 

Fair'blirir,  post-v.  of  Indian  Orove  tp.,  Livingston 
CO.,  III.,  at  the  crossing  of  tho  Toledo  Peona  and  Warsaw 
and  the  Chicago  and  Paducah  R,  Rs.,  10  miles  S.  E.  of 
Pontiac,  III.  It  has  2  banks,  3  grain-elevators,  a  fine  hall, 
6  churches,  1  weekly  newspaper,  and  a  general  publishing 
and  printing  house  ;  also  coal-mines,  mills,  shops,  factories, 
etc.  It  is  in  a  thickly-settled  and  fertile  rogton,  abound- 
ing in  coal,  limpstone^  fire-clay,  sandstone,  and  a  micace- 
ous quarts  which  affords  a  line  fireproof  building-material. 
Clays  of  nearly  all  colors  abound.  Pop.  1403. 
0.  J.  A  L.  W.  DiMvicK,  Eds.  and  Pubs.  •'  Indkpehde5T." 

Fairbnrr,  post-v.  and  tp.,  capital  of  Jcfibrson  co.. 
Neb.,  is  situated  on  tho  Little  Blue  River  and  on  the  line 
of  the  St.  Joseph  and  Denver  City  R,  R.  It  has  a  splendid 
water-power,  a  fine  flouring-mill,  a  good  school-houso,  2 
churches,  a  steam  saw-mill,  1  weekly  newspaper,  I  bank, 
2  drug  and  5  general  stores,  4  lumber  yards,  etc.  Pop.  of 
tp.  370.  Quo.  Cross,  Ed.  "  Gaiettk." 

Fair'child  (James  H.),  D.  D.,  president  Oberlin  Col- 
lege, b.  1817  at  Stockbridgo,  Mass.,  was  removed  to  Ohio 
when  a  year  old;  at  seventeen  years  of  ago  entered  Ober- 
lin College  as  freshman,  and  has  been  coaneoted  with  tho 
college  thenceforth  to  tho  present  time.  In  1838  was 
tutor,  in  1S42  professor  of  languages,  in  1817  of  mathe- 
matics, in  1868  of  theology,  and  in  1866  became  its  pres- 
ident. Has  published  Moral  Philotophy,  and  pampnlets 
on  questions  connected  with  his  college,  particularly  on  the 
education  of  women,  besides  contributing  to  poriodicals, 

Fairchild  (Lccirs)  was  b.  at  Franklin  Mills,  Port- 
age CO.,  U.,  Deo.  27,  1831,  served  in  the  war  of  1861-65 
from  the  State  of  Iowa,  becoming  a  brigadier-general  of 
volunteers  Aug.  5,  IS61 ;  was  secretary  of  State  of  Wis- 
consin 1864-65,  and  governor  1866-67.  At  present  (1874) 
U.  S.  consul  at  Liverpool,  England. 

Fair'fhx,  county  of  Virginia,  bounded  on  the  E. 
ehiefly  by  the  Potomac.  Area,  4.^0  square  miles.  The 
Burfaoo  is  undulating.  The  soil  is  in  part  productive. 
Grain  is  tho  principal  crop.  Carriages  and  wagons  are 
among  the  more  important  manufactures.  The  county  is 
intersected  by  the  Washington  City  Virginia  Midland  and 
Groat  Southern  and  the  Washington  and  Ohio  R.  Rs. 
Cap.  Fairfax  Oonrt-houso.     Pop.  12,952. 

Fairrax,a  v.  of  New  Garden  tp.,  Wayne  eo.,Ind.  P.  21. 

Fairfax,  post-tp.  of  Linn  co.,  la.,  on  the  Chicago  and 
North-westom  R.  R.,  9  miles  S.  W.  of  Cedar  Rapids.  Pop. 
1193. 

Fairiiix,  post-v.  of  Concord  and  Jackson  tps.,  High- 
land CO.,  0,    Pop.  84. 

Fairfax,  post-v.  and  tp.  of  Franklin  oo.,  Vt,  37  miles 
N.  W.  of  Montpolier.  It  oas  four  churches,  manufactures 
of  woollens,  leather,  lumber,  and  other  goods,  and  is  the 
seat  of  the  New  Hampton  Theological  and  Literary  In- 
stitution (Baptist).     Pop.  1956. 

Fairfax  (post-office  name  Cnlpeper),  post-v.,  cap. 
of  Culpeper  co.,  Va.,  in  Catalpa  tp.,  on  the  Washington 
Virginia  Midland  and  Great  Southern  R.  R.,  69  miles  S.  W. 
of  Washington.  It  was  an  important  strategic  point  dur- 
ing the  civil  war.     It  has  two  newspapers.     Pop.  1800, 

Fairfax  Conrt-hoase,  a  post-v.,  cap.  of  Fairfax  co., 
Va.,  14  miles  W,  by  N.  of  Alexandria  and  4  miles  from 
Fairfa.x  Station.  It  has  1  weekly  newapaper,  2  churchea, 
4  schools,  a  carriage  and  wagon  manufactory,  4  stores,  2 
hotels,  and  I  bakery.  Principal  business,  farming,  stock- 
raising,  and  dairying.  It  is  elevated  about  160  feet  al>ove 
tide-water,  is  very  healthy,  and  is  handsomely  situated. 
Pop.  abont  .300. 

Saml,  Siiipsos,  Ed.  asd  Prop,  op  thb  "Nf.W8," 

Fairfax  (Bryan).  Lord,  was  b.  about  1730,  and  d.  at 
Mount  Eagle,  near  Cameron,  Va.,  Aug.  7,  1802.  Was  an 
Episcopal  clergyman  at  Alexandria,  Va.,  during  the  last 
of  his  life.  Was  a  loyalist  in  the  war  of  the  American 
RovolutiOD,  but  preserved  the  friendship  of  Washington. 


Fairfax  (Dokald  McN.),  U.  B.N.,  b.  Ang.  10,  1823, 
in  Virginia,  entered  the  navy  as  a  midshipman  Aug.  12, 
1837;  became  a  passed  midshipman  in  1843,  a  lieutenant 
in  1851,  a  commander  in  1862,  a  captain  in  1866,  a  oom- 
modore  in  1873.  Commanded  the  steamer  Cayuga  in  1862 
on  the  Mississippi  River;  in  command  of  the  monitor 
Nantucket  participated  in  the  first  attack  upon  Fort  Sum- 
ter, Apr.  7,  1863,  and  commended  by  Rear-Admiral  Dn- 
pont,  in  his  report  of  that  action,  for  "  tho  highest  profes- 
sional capacity  and  courage."  In  command  of  tho  monitor 
Monlauk  took  part  in  all  the  fights  with  tho  forts  and  de- 
fences of  Charleston  harbor  which  occurred  during  July 
and  August,  1863,  and  for  his  excellent  service  on  these  oc- 
casions received  the  thanks  of  Kcar-Admiral  Dahlgren  in 
general  orders  and  in  official  communications  to  the  navy 
department.  Foxhall  A.  Parker. 

Fairfax  (Edward),  English  poet,  son  of  Sir  Thomas 
Fairfax,  ,b.  at  Denton,  Yorkshire,  about  the  end  of  tho 
sixteenth  century,  translated  Torqualo  Tasso's  "Jerusalem 
Delivered  "  into  English,  verso  for  verse,  and  this  work  is 
still  of  standard  excellence.  A  Hiitory  of  Edward  tht 
Black  Priiice,  in  verse,  and  a  Diteourae  of  Witchert^f  etc., 
are  also  his  worka.  The  American  edition  of  his  great 
translation,  last  cd.,  12mD  (1855),  gives  the  text  of  Charles 
Knight's  edition  from  the  old  folio  edition  of  1600. 

Fairfax  (John  Coktee),  M.  D..  the  eleventh  Lord  Fair- 
fax, a  resident  of  Bladensburg,  Prince  George  co.,  Md., 
b.  in  1830,  a  younger  son  of  Hon.  Albert  Fairfax,  suc- 
ceeded to  the  title  in  1869  on  the  death  of  his  brother,  the 
tenth  Lord  Fairfax.  Dr.  Fairfax  formerly  practised  medi- 
cine at  Woodburne,  Md.,  and  in  1857  married  a  daughter 
of  Col.  Edward  Kirby,  U.  S.  army.  His  cousin,  Mr.  Ray- 
mond Fairfax,  is  the  heir-presumptive  to  the  title.  The 
Fairfaxes  are  of  the  Scottisn  peerage,  and  never  had  a  seat 
in  the  British  House  of  Lords.  The  first  of  tho  title  was 
Ferdinando,  a  nephew  of  the  poet ;  made  a  peer  in  1627,  d. 
in  1648.     Ho  was  the  author  of  some  extant  writings. 

Fairfax  (Thomas),  Lord,  English  general,  b.  at  Den- 
ton, Yorkshire,  Jan.,  1611,  was  son  of  Ferdinando,  Lord 
Fairfax,  and  Mary,  daughter  of  Edmund  Sheffield.  Iiord 
Mulgrave ;  served  in  Holland  as  a  volunteer  under  Horace, 
Lord  VerC,  whose  daughter  he  afterwards  married ;  at  the 
outbreak  of  civil  war  in  1642  received  from  Parliament  a 
commission  as  general  of  cavalry,  his  father  being  com- 
mander-in-chief of  the  northern  forces ;  defeated  tho  royal- 
ists under  Col.  Bellasis,  Apr.,  1644,  and  Jnly  2  of  that  year 
was  especially  distinguished  by  bravery  and  activity  at 
tho  king's  defeat  at  Marston  Moor,  where  he  commanded 
tho  right  wing;  in  Jan.,  1645,  became  commander-in-chief 
of  tho  Parliamentary  or  "new  model"  army,  with  Oliver 
Cromwell  ns  licntenant-general ;  gained  the  battle  of  Nase- 
by,  Juno  14, 1645,  and  on  the  18th  of  June  took  Leicester; 
on  the  22d  of  July  took  Bridgewater,  on  the  10th  of  Sept., 
Bristol ;  in  June,  1646,  captured  Oxford,  and  Charles  I.  fled 
to  Scotland.  Fairfax  was  then  commissioned  by  Parliament 
to  carry  £200,000  to  tho  Scotch  army,  who  agreed  to  de- 
liver the  king  to  him  for  that  sum.  Ho  met  the  king  near 
Nottingham  Feb.  11,  1647.  Soon  after  this  he  yielded  to 
the  genius  of  Cromwell,  and  when,  ib  Mar.,  1648,  he  suc- 
ceeded to  his  father's  titles,  continued  to  fight  for  him. 
Appointed  one  of  the  High  Court  of  Justice  in  1049,  he 
attended  but  a  single  session  of  tfae  court.  In  the  spring 
of  1649  he  was  made  commander  of  all  the  forces  in  Eng- 
land and  Ireland,  but  refused  to  fight  the  Scots,  and  re- 
signed his  commission  in  June,  165U.  In  Sept.,  1654,  be 
was  a  member  of  Cromwell's  first  Parliament,  and  in 
Dec.,  1659,  took  part  with  Honk  in  the  defeat  of  Lambert; 
Jan.  1,  1660,  was  a  mcmbar  of  the  council  of  state,  and  in 
May  chairman  of  the  committee  delegated  by  tho  House 
of  Commons  to  prevent  tho  return  of  Charles  II.  D.  of  a 
fever  at  Nnn  Applcton,  on  his  estates,  Nov.  12,  1671. 
Fairfax  was  a  warm  friend  to  learning,  wrote  Hhort  Mt- 
morinU  of  Thomat,  Lord  Fairfax,  besides  theologioal,  po- 
etical, and  other  MS.  compositions. 

Fairfax  (Tromab),  Lord,  of  the  tame  family  as  the 
preceding,  was  b.  in  England  1691,  but  settled  in  tho 
county  of  Frederick  in  Virginia,  where  he  had  large  estates. 
Making  the  acquaintance  of  George  Washington  in  1748, 
the  friendship  between  them  was  unbroken  by  the  Ameri- 
can Revolution,  although  Fairfax  was  over  a  frank  and 
avowed  loyalist.  Such  were  his  qualities,  indeed,  th.it  his 
property  was  always  equally  respected  by  the  Americans 
and  the  English,  D.  at  Greenway  Court,  Frederick  eo., 
Va.,  Deo.  12,  17S1,  and  his  immense  domain  of  6,282,000 
acres  was  then  confiscated, 

Fair'field,  south-westernmost  county  of  Connecticut, 
having  the  llousatonic  River  on  the  E.,  Long  Island 
Sound  on  the  S.,  and  the  State  of  New  York  on  tho  W. 
Area,  650  square  miles.     The  surCace  is  hilly  and  well  cul- 
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tirsted.  Orain,  cattle,  hay,  tobaooo,  butter,  and  cheeae 
are  staple  produets.  Hardware,  briok,  building-stone,  me- 
tallic wares,  boots,  shoes,  hats,  clothing,  flour,  bamessea, 
sewing-machines,  and  carriages  are  among  the  various 
manafaetured  products.  The  county  is  intersected  bj  the 
New  York  New  Haven  and  Hartford,  the  Housatonie,  and 
the  Danbnry  and  Norwalk  R.  Rs.  Caps.  Danbury  and 
Bridgeport.     Pop.  »5,27<l. 

Fairfield)  county  of  Ohio,  in  the  8.  central  part  of 
the  State.  Area,  490  square  miles.  The  S.  part  is  broken, 
the  remainder  level,  and  the  soil  is  very  fertile.  Grain, 
cattle,  wool,  bar,  and  dairy  products  are  the  staples.  Flour, 
carriages,  saddlery,  and  harnesses  are  among  the  manu- 
faoturea.  The  Columbus  and  Hocking  Valley  and  the  Cin- 
cinnati and  Muskingum  Valley  R.  Rs.  traverse  the  county. 
Cap.  Lancaster.     Pop.  31,138. 

Fairfield,  county  of  South  Carolina,  in  the  N.  central 
part  of  the  State,  between  the  Wateree  River  on  the  B. 
and  the  Broad  on  the  W.  Area,  680  square  miles.  The 
surface  is  hilly,  but  very  fertile.  Cotton  and  corn  arc  the 
chief  crops.  It  is  intersected  by  the  Charlotte  Columbia 
and  Augusta  and  the  Spartanburg  and  Union  R.  Rs.  Cap. 
Vinnsboro*.     Pop.  l9,S8g. 

Fairfield,  tp.  of  Pickens  co.,  Ala.    Pop.  2132. 

Fairfield,  a  v.  of  Suisnn  tp.,  Solano  co.,  Cal.,  on  the 
California  Pacific  R.  R.     Pop.  329. 

Fairfield,  post-r.,  formerly  one  of  the  capitals  of  Fair- 
field CO.,  Conn.,  near  Long  Island  Sound,  and  on  the  New 
Tork  New  Haven  and  Hartford  R.  R.,  52  miles  N.  E.  of 
New  York.  The  villago  was  burned  by  the  British  troops 
nnder  Tryon  in  1779.  Fairfield  was  tho  scene  of  the  last 
eoofliot  with  the  Pcquot  Indians  in  1637.  It  is  a  port  of 
entry,  and  one  of  the  most  beautiful  villages  in  the  State. 
FairiSeld  township  includes  also  the  villages  of  Southport, 
Greenfield  Hill,  and  Black  Rock,  all  beautiful  places. 
Southport  is  the  chief  business-centre,  and  Black  Rock 
has  a  fine  harbor;  lat.  41°  8'  30"  N.,  Ion.  73°  12'  44"  W. 
Fairfield  has  a  national  and  a  savings  bank,  7  ohnrches, 
16  public  schools,  some  mannfaotures,  and  considerable 
foreign  and  coastwise  traffic.  The  village  of  Fairfield  is 
half  a  mile  from  the  sound,  and  is  a  place  of  summer  re- 
sort. Since  1R70  some  3  square  miles  of  tho  township  have 
been  annexed  to  Bridgeport.     Pfp.  of  tp.  in  ltl70,  5645. 

Fairfield,  tp.  of  Bureau  co.,  III.    Pop.  748. 

Fairfield,  post-v.,  cap.  of  Wayne  co..  III.,  90  miles  E. 
of  St.  Louis,  is  on  the  Springfield  and  Illinois  South-east- 
em  and  Louisville  New  Albany  and  St.  Louis  Air-line 
R.  Rs.  It  has  1  bank,  2  newspapers,  3  churches,  2  hotels, 
an  extenaive  woollen-factory,  and  large  flouring  and  saw- 
mills.    Principal  business,  farming.     Pop.  719. 

O.  W.  Barklet,  Ed.  "  Press." 

Fairfield,  tp.  of  De  Kalb  co.,  Ind.    Pop.  1554. 

Fairfield,  post-tp.  of  Franklin  oo.,  Ind.    Pop.  845. 

Fairfield,  tp.  of  Tippecanoe  co.,  Ind.    P.  2230. 

Fairfield,  tp.  of  Cedar  oo.,  la.    Pop.  754. 

Fairfield,  tp.  of  Fayette  co.,  la.    Pop.  1026. 

Fairfield,  tp.  of  Ornndyco.,  la.     Pop.  720. 

Fairfield,  tp.  of  Jackson  oo.,  la.    Pop.  889. 

Fairfield,  city,  capital  of  Jefferson  oo.,  la.,  at  th« 
crossing  of  the  Chicago  Rock  Island  and  Pacific  and  the 
Burlington  and  Missouri  River  R.  Rs.,  50  miles  W.  of 
Burlington,  on  a  fertile,  well-wooded  prairie,  and  on  the 
Big  Cedar  River.  It  is  the  seat  of  Fairfield  College  (Lu- 
theran) and  a  female  seminary,  and  has  a  weekly  news- 
paper and  one  national  bank.  Pop.  2226 ;  of  the  tp.,  ex- 
elnsive  of  the  city,  1640. 

Fairfield,  poat-v.  of  Nelson  co.,  Ky.    Pop.  167. 

Fairfield,  poat-v.  and  to.  of  Somerset  co..  Me.,  on  the 
W.  bank  of  the  Kennebeo  River,  21  milea  N.  of  Augusta, 
with  which  it  is  connected  by  the  Maine  Central  R.  R.  It 
haa  an  excellent  water-power.     The  township  contains  6 

fost-offices,  6  churches,  2  hotels,  32  stores,  1  savings  bank, 
newspaper,  an  extensive  com  and  fruit-canning  factory, 
2  large  furniture-factories,  6  wood-shops,  13  saw-mills,  1 
tannery,  and  1  machine-shop  and  foundry.     P.  of  tp.  2998. 
Georoe  H.  Colby,  Ed.  "Pairpibld  Chromicle." 
Fairfield,  poat-tp.   of   Lenawee   oo.,  Mich.,  on  the 
Chicago  and  Canada  Southern  R.  R,     Pop.  1725. 
Fairfield,  tp.  of  Sbiawaaaee  co.,  Mich.    Pop.  632. 
Fairfield,  tp.  of  Cumberland  co.,  N.  J.,  on  Delaware 
Bay.     Pop.  3011. 

Fairfield,  a  poat-v.  and  tp.  of  Herkimer  oo.,  N.  Y. 
It  haa  an  academy,  limestone-quarries  and  5  cheese-fac- 
tories, producing  1,000,006  pounds  of  cheese  a  year.  Pop. 
of  V.  281;  of  tp.  1653. 


Fairfield,  post-tp.  of  Hyde  oo.,  N.  C,  near  Hattamas- 
keet  Lake.     Pop.  1146. 

Fairfield,  tp.  of  Butler  co.,  0.    Pop.  2431. 

Fairfield,  tp.  of  Columbiana  oo.,  0.    Pop.  2652. 

Fairfield,  post-v.  of  Oreene  «o.,  0.    Pop.  397. 

Fairfield,  tp.  of  Highland  co.,  0.    Pop.  2565. 

Fairfield,  tp.  of  Hnron  oo.,  0.    Pop.  1332. 

Fairfield,  tp.  of  Madison  co.,  0.    Pop.  1210. 

Fairfield,  tp.  of  Tuscarawas  oo.,  0.     Pop.  781. 

Fairfield,  tp.  of  Washington  oo.,  0.    Pop.  824. 

Fairfield,  pust-v.  of  Hamiltonban  tp.,  Adams  oo..  Pa., 
8i  miles  S.  W.  of  Gettysburg.     Pop.  268. 

Fairfield,  tp.  of  Crawford  co..  Pa.     Pop.  871. 

Fairfield,  tp.  of  Lycoming  co..  Pa.     Pop.  479. 

Fairfield,  tp.  of  Westmoreland  co.,  Pa.    Pop.  1895. 

Fairfield,  post-v.,  cap.  of  Frcrslonc  co.,  Tex.,  155  miles 
N.  E.  of  Austin.     It  is  the  seat  of  two  colleges.     Pop.  800. 

Fairfield,  post-tp.  of  Franklin  co.,  Vl.,  41  miles  N.  W. 
of  Montpclior.  It  has  4  churches,  and  manufactures  of 
boots,  shoes,  leather,  lumber,  wagons,  sleighs,  farming- 
tools,  etc.     Pop.  2391. 

Fairfield,  tp.  of  Henrico  CO.,  Va.     Pop.  4980. 

Fairfield,  tp.  of  Northumberiand  eo.,  Va.    Pop.  1645. 

Fairfield,  tp.  of  Sauk  eo.,  Wis.    Pop.  689. 

Fairfield  (Gexrvieve  Gexetra),  American  writer,  a 
daughter  of  S.  L.  Fairfield,  mentioned  below,  was  b.  in 
New  York  1832,  wrote  Genevra,  or  the  Hintori/  of  n  Por- 
trait, Th»  Yiee-Praldent't  Daughter,  The  Wife  of  Tvxt 
Jfutbanda,  The  Innkeeper**  Vaughter,  etc. 

Fairfield  ( Johx),  b.  at  Soco,  Me.,  Jnn.  30, 1797,  became 
a  lawyer  of  Saco,  and  reporter  of  tho  supreme  judicial 
court  1832;  published  (1835-37)  3  vols,  of  law-reporU; 
was  in  Congress  1S35--39;  governor  of  Maine  1839-40, 
1842-43 ;  U.  S.  Senator  1843-47.  D.  at  Washington,  D.  C, 
Deo.  24, 1847. 

Fairfield  (SnMSER  Lincoln),  American  poet,  b.  at 
Warwick,  Mass.,  Juno  25, 1803,  studied  at  Brown  Unirer- 
aity.  Providence,  R.  I.,  and  sailed  for  London  in  Dee., 
1825.  Returning  to  the  V.  S.,  he  married  Hiss  Jane 
Fraiee  of  Rahway,  N.  J.,  and  subsequently  was  principal 
of  Newtown  Academy,  30  miles  from  Philadelpnia.  Ho 
published  Ciliei  of  the  Plain,  Pire  la  Chaite,  Weilmineter 
Abbrg,  The  Sieteri  of  fit.  Clara  (1826),  Abaddon,  The  Lael 
A'lyht  of  Pomprii  (1832),  Lay  of  Melpomene  (1824),  and 
The  Heir  of  the  World  (1829).  From  1833  to  1838  he 
published  the  North  American  Magazine.  D.  in  New 
Orleans,  La.,  Mar.  6,  1844.  (See  his  Li/e  by  Mrs.  Fair- 
field,  1846.) 

Fair  Forest,  tp.  of  Spartanburg  eo.,  8.  C.    Pop.  1129. 

Fair  Grove,  tp.  of  Dickinson  oo.,  la.    Pop.  172. 

Fairgrove,  post-tp.  of  Tuscola  eo.,  Mich.    Pop.  928. 

Fair  Haven,  former  post-v.  of  New  Haven  co.,  Conn., 
now  the  seventh  ward  of  the  city  of  New  Haven.  It  is 
celebrated  for  its  oyster-trtMle.  Pop.  3991.  (See  New 
Haven.) 

Fair  Haven,  tp.  and  post-v.  of  Carroll  oo..  III.  P.  1169. 

Fair  Haven,  post-v.  and  tp.  of  Bristol  oo.,  Mass.,  on 
the  E.  side  of  Now  Bedford  harbor  (which  is  the  estuary 
of  Aoushnet  River).  Fair  Haven  is  the  terminus  of  a 
branoh  of  the  Cape  Cod  R.  R.,  and  is  60  miles  8.  of  Bos- 
ton. It  has  1  national  and  I  savings  bank,  i  ehutehes, 
manufactures  of  cooperage,  ships'  furniture,  metallic  wares, 
tacks,  castings,  etc.,  besides  oil-refineries  and  some  fishing 
interests.  It  is  a  beautiful  town.  The  harbor  is  good. 
The  village  is  oonneoted  with  New  Bedford  by  a  bridge 
three-fourths  of  a  mile  long.  Sept.  7, 1788,  it  was  attacked 
by  the  British,  who  were  repulsed  by  the  militia  under 
Major  Israel  Fearing.     Pop.  2626. 

Fair  Haven,  tp.  of  Hnron  co.,  Mich.    Pop.  528. 

Fair  Haven,  post-tp.  of  Steams  co.,  Minn.  Pop.  320. 

Fair  Haven,  post-v.  of  Sterling  tp.,  Cayuga  oo.,  N.  Y., 
is  the  northern  terminus  of  the  Southern  Central  R.  R.,  31 
milea  N.  from  Auburn.  It  is  on  Little  Sodus  Bay,  which 
is  one  of  the  best  harbors  on  the  S.  shore  of  Lake  Ontario. 
Pop.  532. 

Fairhaven,  tp.  and  post-v.  of  Rutland  oo.,  Vt.,  on 
the  Rensselaer  and  Saratoga  R.  R.,  8  milea  N.  E.  of  White- 
hall, N.  Y.  It  has  a  national  bank,  eight  churches,  great 
water-power,  and  extensive  manufactures  of  slate  and 
marble  goods,  the  materials  for  which  are  quarried  here. 
Pop.  2208. 

Fair  Havens  [Gr.  KoAsI  AiiUrtt],  a  harbor  on  tho  8. 
side  of  the  isbind  of  Crete,  mentioned  by  Luke  (Acts  xxvii. 
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FAIR  HEAD— FAIR  OAKS. 


9)f  and  by  no  other  ancient  writer.  Saint  Paul  sailed  out 
of  tbie  harbor  shortly  after  the  middle  of  October,  and  wa< 
sbipirreclted. about  the  first  of  November,  60  A.  D.  It  ap- 
pears to  have  been  the  port  of  Lasssa,  the  ruins  of  which 
were  discovered  in  I8S0  by  the  yaohting-party  of  Hugh 
Tennent,  Bsq.  (See  Jamks  Smith'ii  Voaage  and  Shipwreck 
of  Saint  Paul,  lat  ed.  1818;  2d  ed.  1856;  3d  ed.  186«.) 

Fair  Head,  or  Benmore  Head,  a  lofty  promon- 
tory of  the  coast  of  Antrim  cc,  Ulster,  Ireland,  opposite 
Rathlin  Isle.  It  consists  of  carboniferous  strata  overlaid 
by  greenstone  columns,  and  rises  636  feet  perpendicular 
above  the  sea.     Lat.  65°  13'  N.,  Ion.  6"  8'  W. 

Fair  Hill,  a  post-tp.  of  Cecil  oo.,  Hd.    Pop.  2219. 

Fair'holme  (Oeoroe),  English  writer  on  the  connec- 
tion of  the  Bible  and  science,  published  a  General  View  of 
the  Geology  of  Scripture  in  1838,  and  New  and  Conelntive 
Phyeical  Demotulrationa  both  of  the  Fact  and  Period  of  the 
Moeaie  Drlnge  (1830;  2d  ed.  1840). 

Fair'holt  (Frkderick  William),  English  artist  and 
writer,  b.  in  London  1814,  published  Coetttne  in  Englandy 
a  Hietory  of  Dreae  to  the  Ctoee  of  the  Eighteenth  Century 
(1846),  The  Home  of  Shakepeare  Hluetrated  and  Deecribed 
(1847),  Semnrkable  and  Seientifie  Charartert  (1849),  Dic- 
tionary of  Termt  in  Art  (1854),  etc     D.  Apr.  8,  1866. 

Fair  Isle,  a  solitary  isle,  4  by  2}  miles  in  extent,  be- 
tween Orltney  and  Shetland.  It  rises  708  feet  above  the 
sea,  and  is  accessible  for  ships  only  at  one  point,  on  the 
S.  £.  In  1588  the  duke  of  Medina  Bidonia,  admiral  of  the 
Spanish  Armada,  was  wrecked  here,  and  most  of  his  crew 
were  murdered.    Lat  if  33'  N.,  Ion.  1°  38'  W. 

Fair'land,  post-r.  of  Shelby  oo.,  Ind.,  at  the  Junction 
of  the  Martinsville  R.  R.  with  the  Indianapolis  Cincinnati 
and  Lafayette  R.  R. 

Fair'lee,  tp.  and  post-r.  of  Orange  CO.,  Vt.,  on  the 
Connecticut  ana  Passumpsic  Rivers  R.  R.  and  on  the  Con- 
neotieut  River,  22  miles  N.  N.  E.  of  White  River  Junction. 
It  has  manofaotnres  of  lumber,  etc    Pop.  410. 

Fair'moiit,  post- v.  of  Fillmore  co.,  Neb.,  100  milei 
W.  of  the  Missouri  River,  on  the  line  of  the  Burlington 
and  Missouri  River  R.  R.  in  Nebraska.  It  has  one  news- 
paper and  printing-office.  The  principal  business  is  trade 
in  dry  goods,  groceries,  provisions,  grain,  agricultural  im- 
plements, etc.     Pop.  about  250. 

W.  T.  StROTBKR,  PvD.  "  FlLLXOBB  Co.  BCLLETIX." 

Fairmont,  post-v.  and  tp.,  capital  of  Marion  co.,  W, 
Va.,  77  miles  W.  of  Wheeling,  at  the  head  of  navigation  of 
the  Monongahela  River  and  on  the  Baltimore  and  Ohio 
R.  R.  It  has  a  national  bank,  two  newspapers,  a  State 
normal  school,  several  large  mills  and  shops,  the  usual 
number  of  stores,  and  several  large  coal-mines.  Principal 
business,  mining.     Pop.  of  r.  021;  of -tp.  1781. 

FLSMiNa  A  PowBLL,  Eos.  "  Wrst  ViRomiAa." 

Fairmonnt,  tp.  of  Pike  co..  111.    Pop.  1120. 

Fairmonnt,  post-v.  of  Vance  tp.,  Vermilion  oo.,  HI., 
on  the  Toledo  Wabash  and  Western  R.  R.,  12  miles  W.  by 
S.  of  Danville. 

Fairmonnt,  tp.  and  post-r.  of  Grant  co.,  Ind.  Pop. 
of  V.  337 ;  of  tp.  1573. 

Fairmonnt,  tp.  and  post-r.  of  Learenworth  co.,  Kan., 
on  the  Leavenworth  branch  of  the  Kansas  Pacific  R.  R., 
11  miles  8.  of  Leavenworth.     Pop.  749. 

Fairmonnt,  post-r.,  county-seat  of  Martin  oo.,  Minn. 
Pop.  of  Fainnount  tp.  099. 

Fairmonnt,  a  r.  of  West  Farms,  Westchester  oo., 
N.  Y.  (annexed  in  1873  to  New  York  City).     Pop.  508. 

Fairmonnt,  ar.ofOoshentp.,  Belmont  oo.,0.   P.  125. 

Fairmonnt,  tp.  of  Luseme  co.,  Pa.  P.  0.,  Fair- 
iiau!(T  SpniNos.    Pop.  1031. 

Fairmonnt  Park.  See  Philauelphia,  by  H.  C. 
Skbapbr  of  the  "  Pbiladblphia  Bulletin." 

Fair  Oaks,  locality  in  Henrico  co.,  Va.,  on  the  Rich- 
mond and  York  River  R.  R.,  7  miles  E.  of  Richmond. 

Battle  op.  In  the  movements  of  Uon.  McClellan's  army 
in  its  advance  from  Yorktown,  after  reaching  a  point  near 
Roper's  Church  on  the  Williamsburg  and  Kichmond  road, 
the  right  wing,  consisting  of  the  corps  of  Hens.  Sumner, 
Porter,  and  Franklin,  took  the  road  Hd  Cumberland  and 
the  White  House,  striking  the  Chickahominy  at  New 
Bridge,  while  the  left  wing,  comprising  the  corps  of  Heint- 
zelman  and  Keyes,  kept  the  Richmond  road  to  Bottom's 
Bridge;  the  advance-guards  reaching  these  point«  about 
May  16,  17,  1862.  The  Chickahominy  here  is  a  stream  of 
no  great  volume,  flowing  through  a  belt  of  heavily-limbered 
swamp  (averaging  from  three  to  four  hundred  yards  wide), 
sometimes  in  a  single  channel,  more  frequently  divided  into 
several,  and  when  but  a  foot  or  two  above  its  summer  level 


orerfiows  the  whole  swamp.  The  bottom-lands  between 
the  swamp  and  the  highlands  are  little  elevated  above  the 
swamp,  so  that  a  few  feet  rise  of  the  stream  overflows  large 
areas  of  them.  Thus,  while  the  stream  was  no  obstacle  for 
infantry,  the  swamp  and  bottom-lands  were  impracticable 
for  cavalry  and  artillery.  On  the  20th  of  May,  Oen.  Na- 
glee  crossed  the  Chickahominy  with  his  brigade  near  Bot- 
tom's Bridge,  and  pushed  forward  to  within  two  miles  of 
the  James  River  without  meeting  serious  resistance.  The 
rest  of  the  Fourth  corps,  commanded  by  Gen.  Keyes, 
crossed  on  the  23d.  On  the  25th  the  corps  was  advanced 
about  a  mile  in  front  of  Savage  Station,  which  position 
was  fortified;  on  the  28th,  Casey's  division  moved  forward 
to  a  point  half  a  mile  in  advance  of  Seven  Pines,  where  a 
new  line  of  rifle-pits  and  a  redoubt  for  six  guns  were  com- 
menced, and  tlmoer  foiled  in  front  of  the  line;  Couch's  di- 
vision, in  support,  advanced  and  encamped  along  the  Nine- 
mile  road.  On  the  25th  the  Third  corps  had  crossed  the 
Chickahominy,  and  taken  a  position  two  miles  in  advance 
of  Bottom's  Bridge;  Gen,  Heintzelman,  its  oommander, 
was  placed  in  command  of  both  corps.  On  the  30th, 
Heintzelman  obtained  permission  to  advance  the  Third 
corps  to  a  better  supporting  position.  The  position  of  the 
left  wing  just  previous  to  the  battle  of  the  Slst  was  as  fol- 
lows: Casey's  dirision  (5000),  in  advance,  extended  from 
the  Williamsburg  road  to  the  York  River  R.  R. ;  Couch's 
(7000)  along  and  in  front  of  the  Nine-mile  road,  its  right 
near  Fair  Oaks  Station,  its  left  near  Seven  Pines ;  Kearny's 
(6500)  li  miles  to  the  rear,  in  advance  of  Savage  Station; 
Hooker's,  guarding  the  approaches  to  White  Oak  Swamp. 
The  right  wing  still  remained  on  the  N.  side  of  the  river. 
Qen.  Johnston,  the  Confederate  commander,  perceiving 
the  possibility  of  destroying  the  Fourth  corps  in  its  ad- 
vanced and  (as  he  supposed)  isolated  position,  ordered, 
on  the  30tb,  a  concentrated  attack  wild  his  whole  force 
(57,000  men)  to  be  made  early  next  morning  ;  a  heavy  rain, 
however,  which  fell  during  the  afternoon  and  evening  of 
the  30th,  so  swelled  the  streams  that  his  plans  could  not  be 
fully  executed,  and  at  1}  p.  v.  the  division  of  D.  H.  Hill 
advanced  alone,  striking  Naglee's  brigade,  posted  in  front 
of  the  intrcnchnients,  and  to  which,  after  a  gallant  strug- 
gle, it  was  compelled  to  retire.  A  messenger  sent  to  Gen. 
H^ntzelman  for  reinforcements  was  delayed,  and  it  was 
nearly  5  P.  u.  before  Kearny's  dirision  arrived.  Gen. 
Hooker  was  ordered  up  from  White  Oak  Swamp,  arriving 
after  dark.  As  soon  as  the  firing  was  heard.  Gen.  McClel- 
lan,  still  at  New  Bridge,  ordered  Sumner  to  have  his  corps, 
encamped  on  the  N.  side  of  the  river,  some  six  miles  above 
Bottom's  Bridge,  in  readiness  to  move.  This  corps  con- 
sisted of  Sedgwick's  and  Richardson's  divisions,  each  di- 
vision having  now  a  bridge  over  the  stream  opposite  its 
own  position.  At  2  P.  H.  these  divisions  were  ordered  to 
cross  without  delay,  and  push  forward  to  support  Heint- 
selman ;  which  movement  was  at  once  commenced.  In  the 
mean  time,  Naglee's  brigade,  with  the  artillery  of  Casey's 
division,  under  command  of  Col.  G.  D.  Bailey,  and  rein- 
forced by  a  regiment  from  Peck's  brigade,  struggled  gal- 
lantly to  maintain  the  redoubt  and  rifle-pits  against  the 
superior  attacking  force.  The  left  of  this  position  was, 
however,  turned,  and  the  whole  line  driven  back,  with  the 
loss  of  six  guns,  beyond  the  positfon  occupied  by  Conch. 
Oen.  Couch  bad  previous  to  this  time  been  ordered  to  ad- 
vance two  regiments  to  relieve  Casey's  right  flank.  In 
making  this  movement  he  discovered  large  mosses  of  Con- 
federates crossing  the  railroad,  as  well  ss  a  heavy  column 
moving  towards  Fair  Oaks  Station.  This  column  he  en- 
gaged with  two  regiments,  but,  though  reinforced  by  two 
additional  regiments,  was  overpowered.  The  Confederates 
pushed  between  him  and  the  main  body  of  his  division ; 
falling  back  with  these  four  regiments  and  one  battery 
about  half  a  mile.  Conch,  learning  that  Sumner  had  crossed, 
.at  once  formed  line  of  battle,  facing  towards  Fair  Oaks, 
and  prepared  to  hold  the  position.  Kearny's  division  had 
now  arrived  in  front  of  Seven  Pines.  Berry's  brigade 
was  ordered  to  deploy  to  the  left,  so  as  to  have  a  fiank  fire 
npon  the  hostile  lines ;  which  movement  was  brilliantly  ex- 
ecuted, materially  retarding  the  pursuit  in  that  direction. 
This  position  was  held  till  after  dark,  when,  being  cut  off 
from  the  main  body,  he  fell  back,  and  succeeded  in  bring- 
ing his  men  by  a  circuitous  route  in  good  order  within 
the  Federal  lines.  Jameson  with  two  regiments,  moving 
rapidly  to  the  front  on  the  left  of  the  Williamsburg  road, 
succeeded  for  a  time  in  keeping  the  abattis  clear,  but  was 
forced  back,  gaining  camp  under  cover  of  night.  Qen. 
Dcvens,  holding  the  centre  of  Couch's  division,  after  gal- 
lant cfi'orts  to  regain  portions  of  the  lost  ground,  finally 
withdrew  behind  the  rifle-pits  near  Seven  Pines.  The 
Confederate  attack  here  had  been  made  by  Hill's  and 
Longetreet's  divisions,  reinforced  by  Smith's.  Meantime  (6 
P.M.),  Gen.  Sumner  liad  arrived  with  Sedgwick's  division 
at  the  point  held  by  Couch,  the  road  being  so  muddy  that 
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Sedgwick  wu  able  to  get  bnt  one  of  hia  batteries  to  tbe 
front.  The  First  Minnesota  was  deployed  to  protect  the 
flank;  the  rest  of  the  division  farmed  in  line  of  battle, 
Kirbj's  battery  near  the  centre,  and  a  regiment  was  sent  to 
open  communication  with  Oen.  Heintzelman.  These  dispo- 
sitions were  no  sooner  made  than  a  heavy  fire  was  opened  by 
the  Confederates  along  the  line,  and  several  charges  were 
made,  which  were  repulsed  with  great  loss.  Uen.  Sumner 
now  ordered  a  charge  to  be  made,  which  was  brilliantly 
executed,  and  the  Confederates  driven  from  tbe  field  in 
confusion.  At  this  moment  Qen.  Johnston  was  severely 
wonoded,  and  shortly  afterward  Riohardson's  division  ar- 
rived npon  the  field.  Darkness  now  ended  the  battle  for 
that  day.  During  the  night  dispositions  were  made  for  its 
renewal.  Conch's  division,  and  as  much  of  Casey 's  as  could 
be  collected  together,  with  Gen.  Kearny's,  occupied  the 
rifle-pits  near  Seven  Pines ;  Hooker  brought  up  his  divis- 
ion about  dark,  and  bivouacked  in  rear  of  the  rifle-pits 
on  the  other  side  of  the  railroad ;  Sedgwick's  division  held 
about  the  same  position  as  when  tbe  fight  coased;  and 
Richardson  was  ordered  to  plaoe  his  division  on  the  loft  to 
connect  with  Kearny.  Frenoh's  brigade  was  posted  along 
the  railroad,  and  Howard's  and  Meagher's  in  second  and 
third  lines.  During  tho  night  three  batteries  of  Sedgwick's 
division  arrived,  it  being  impossible  to  move  the  rest;  but 
the  corps  of  Franklin  and  Porter  wore  not  brought  forward, 
these  33,000  fresh  troops  remaining  on  the  other  side  of 
the  Chickahominy  duriug  the  next  day.  The  command  of 
the  Confederate  army  had,  upon  Johnston  being  disabled, 
devolved  upon  Gen.  Q.  W.  Smith.  About  5  A.  M.  (June  I) 
skirmishers  and  cavalry  appeared  in  front  of  Richardson's 
division,  which  were  soon  dispersed.  Richardson's  line 
was  extended  to  close  tbe  wide  interval  between  him  and 
Kearny  ;  and  scarcely  had  this  position  been  gained  when 
the  Confederates  appeared  in  large  force  from  the  woods  in 
front,  and  opened  a  heavy  musketry-fire  along  the  line, 
approaching  rapidly  in  columns  of  attack,  supported  by 
infantry  in  line  of  battle  on  each  side,  cutting  Gen.  French's 
line,  and  appearing  determined  to  carry  all  by  one  crash- 
ing blow.  The  first  line  of  Richardson's  division  with- 
stood this  fire  nearly  an  hour,  Howard  being  finally  or- 
dered to  French's  assistance;  which  order  being  obeyed, 
the  fire  of  the  Confederates  ceased,  and  their  whole  line 
fell  back  from  that  part  of  the  field.  On  the  opening  of 
the  fire  in  the  morning,  Hooker  advanced  on  the  railroad 
with  two  regiments,  followed  by  Sickles'  brigade.  On 
eoming  near  the  woods,  which  were  held  by  the  Confeder- 
ates in  force.  Hooker  found  Bimey's  brigade  in  line  of 
battle.  Sending  back  to  hasten  Sickles'  brigade,  he  found 
it  had  been  turned  off  to  the  left  by  Gen.  Heintselman  to 
meet  a  colnmn  advancing  in  that  direction.  Calling  upon 
Col.  Ward  (in  command  of  Bimey's  brigade)  to  support 
him,  Hooker  at  once  attaoked  with  two  regiments,  pushing 
the  Confederates  before  him ;  and  a  final  charge  being  or- 
dered, the  Confederates  fled  in  confusion,  abandoning  their 
arms.  Sickles,  who  had  been  ordered  to  the  left,  formed 
in  line  of  battle  on  both  sides  of  the  Williamsburg  road, 
and  after  a  brief  interchange  of  musketry  the  brigade 

Suahed  into  the  timber  and  put  the  Confederates  to  flight, 
n  the  right,  vigorous  efforts  had  been  made  to  break 
through  Gen.  Richardson's  lines,  which  were  frustrated. 
In  about  an  hour  Richardson's  whole  line  advanced,  pour- 
ing in  a  heavy  fire  at  close  range,  and  forcing  the  Confed- 
erates back.  This  was  follow»l  by  a  bayonet  charge,  led 
by  Gen.  French  in  person,  which  turned  the  Confederate 
retreat  to  flight.  The  Confederates  were  now  retreating  in 
oonfnsion  along  the  whole  line  toward  Richmond.  The 
pursuit  was  continued  until  the  lines  held  by  the  Union 
forces  before  the  attack  on  Hay  31st  were  regained.  On 
the  field  were  found  large  supplies  of  arms  and  stores  aban- 
doned by  the  Confederates  in  their  flight.  On  the  next 
morning  the  Confederate  pickets  were  pressed  back  to 
within  five  miles  of  Richmond,  but  Gen.  MoCIellan  did 
not  pursue  farther,  and  the  old  lines  were  resumed.  The 
loss  on  either  side  was  probably  about  equal,  but  the  re- 
sult was  against  tho  Union  forces,  inasmuch  as  the  oppor- 
tunity of  striking  a  decisive  blow  was  not  improved ;  for 
there  is  scarcely  a  doubt  that  bad  McClellan  followed  up 
with  his  whole  army,  Richmond  would  have  fallen  into 
bis  hands  ;  and  tbe  occasion  thus  presented  did  not  return. 
The  Union  loss  in  killed,  wounded,  and  missing  is  ofiicially 
reported  at  5739 ;  the  estimated  Confederate  loss  is  some- 
what greater. 

Fairplains'f  tp.  of  Montcalm  oo.,  Hioh.    Pop.  974. 

Fairpla7%  post-v.,  capital  of  Park  co.,  Col.,  at  the 
head  of  South  Park,  on  the  mountain-route  between  Den- 
ver and  Santa  ¥i,  95  miles  from  the  former  plaoe.  It 
is  noted  as  the  snpply-point  for  the  Mount  Lincoln  min- 
ing district.  It  has  several  stores,  hotels,  -and  saloons, 
beaides  two  banks  and  a  weekly  newspaper.     Its  altitude 


is  9764  feet — nearly  two  miles  above  sea-level — and  3500 
feet  above  Mount  Washington.  Its  inhabitants,  thongh 
never  experiencing  the  "  heated  term,"  yet  fVom  June  to 
September  have  the  luxury  of  moderately  warm  days  and 
cool  nights,  the  monotony  being  occasionally  relieved  by  a 
snow-storm  in  August.  Mount  Lincoln  towers  aliovo  the 
plain  to  a  height  of  over  16,000  feet,  and  along  its  sides  to 
within  a  few  yards  of  the  top,  often  enveloped  by  olonds, 
and  frequently  above  them,  miners  and  proapecters  are 
developing  or  seeking  new  discoveries.    Pop.  about  1000, 

FairplajT)  tp.  of  Greene  eo.,  Ind.    Pop.  780. 

Fairplavt  post- v.  of  Jamestown  tp..  Grant  eo..  Wis. 

Fair'port}  a  t.  of  Sweetland  tp.,  Musoatine  co.,  la. 
Pop.  136. 

Fairport,  post-v.  of  Perrinton  tp.,  Monroe  co.,  N.  Y., 
on  the  New  York  Central  R.  R.,  11  miles  E.  of  Rochester, 
and  on  tbe  Erie  Canal.  It  has  a  banking  institution,  man- 
ufactures of  sal-aeratus,  orenm-tartar  and  baking-powder, 
a  flouring  and  three  planing-mills,  a  furnace,  manufactures 
of  barrels,  staves,  agricultural  implements,  carriages,  con- 
fectionery, etc.,  a  fruit-canning  establishment,  marble- 
works,  five  churches,  a  union  school,  a  weekly  newspaper, 
and  a  large  local  trade.    Fop.  about  2000. 

Frost  A  Newkah,  Props.  "  Faibport  Heralp." 

Fair'view,  tp.  of  Independence  co..  Ark.     Pop.  243. 

Fairrlew,  tp.  of  Bond  co..  111.    Pop.  1044. 

Faiiriew,  post-tp.  of  Fulton  oo.,  III.    Pop.  1317. 

Fairview,  tp.  of  Payette  co.,  Ind.    Pop.  601. 

FairvieW;  post-r.  of  Greene  tp.,  Randolph  oo.,  Ind. 
Pop.  142. 

Fairview,  tp.  of  Allamakee  oo.,  la.     Pop.  630. 

Fainriew,  tp.  of  Emmett  co.,  la.     Pop.  56. 

Fairview,  tp.  of  Jasper  co.,  la.    Pop.  2.332. 

Fairview,  tp.  and  post-v.  of  Jones  co.,  la.  Pop.  238 ; 
of  tp.  S085. 

Fairview,  tp.  of  Monona  oo.,  la.    Pop.  281. 

Fairview,  tp.  of  Shelby  oo.,  la.    Pop.  647. 

Fairview,  tp.  of  Labette  co.,  Kan.    Pop.  464. 

Fairview,  tp.  of  Caldwell  eo.,  Mo.    Pop.  910. 

Fairview,  tp.  of  Livingston  oo..  Mo.     Pop.  1006. 

Fairview,  tp.  of  Sarpy  co..  Neb.    Pop.  381. 

Fairview,  post-v.  and  tp.  of  Buncombe  oo.,  N.  C. 
Pop.  779. 

Fairview,  post-v.  of  Oxford  tp.,  Guernsey  co.,  0. 
Pop.  377. 

Fairview,  tp.  of  Butler  co..  Pa.    Pop.  1078. 

Fairview,  post-b.  and  tp.  of  Erie  co..  Pa.,  on  Lake 
Erie  and  on  the  Pittsburg  and  Erie  and  the  Lake  Shore 
R.  Rs.    Pop.  of  b.  480 ;  of  tp.  1674. 

Fairview,  tp.  of  Horoer  oo..  Pa.    Pop.  920. 

Fairview,  tp.  of  York  «o..  Pa.    Pop.  1941. 

Fairview,  post-tp.  of  Greenville  co.,  S.  C.    Pop.  1749. 

Fairview,  pnst-v.,  capital  of  Hancock  co..  West  Va., 
3  miles  E.  of  the  Cleveland  and  Pittsburg  R.  R.  It  has  1 
newspaper,  several  large  mills  and  shops,  the  usual  num- 
ber of  stores,  2  hotels,  2  churches,  and  3  public  schools. 
Principal  bnsiness,  farming.    Pop.  about  400. 

J.  W.  Plattenbdro,  Ed.  "  Hancock  Coorier." 

Fairview,  a  v.  of  Paw  Paw  tp.,  Marion  oo.,  West  Va. 
Pop.  72. 

Fair'ville,  post-v.  of  St.  John  co.,  N.  B.,  on  the  St. 
John  River  and  the  European  and  North  American  Rail- 
way, 21  miles  from  St.  John.  It  is  the  seat  of  the  New 
Brunswick  Lunatic  Asylum.     Pop.  about  1500. 

Fairville,  post-v.  of  Arcadia  tp.,  Wayne  co.,  N.  Y., 
on  the  Sodus  Point  and  Southern  R.  R.,  4  miles  N.  of 
Newark.    Pop.  154. 

Fair'r  Lore  is  closely  allied  to  mythology,  fairy  talcs 
being  mere  remnants  of  myths  which  remain  lingering  in 
popular  superstition  for  some  time  after  the  myths  them- 
selves have  died  ont  of  popular  belief.  Only  those  races 
which  have  created  a  mythology  possess  a  fairy  lore — as, 
for  instance,  the  Hindoos,  Gracks,  Scandinavians,  and 
Finns — while  those  raees  which  never  formed  myths — as, 
for  instance,  the  Jews  and  the  Arabs — never  produced  any 
fairy  tales  either.  There  arc  stories  enough,  both  in  tho 
Jewish  and  Arabio  literatures,  which  tell  of  wonders  wrought 
by  spirits  and  other  supernatural  beings,  but  they  are/ni>i>« 
like  Spenser's  Faerie  Queen  or  Sbakspenrc's  Midenmmer 
Night't  Dream;  that  is  to  say,  they  are  literary  treatments 
of  fairy  tales,  and  not  fairy  lore;  they  express  a  certain 
taste,  not  a  certain  slate  of  consciousness  in  general.  The 
true  fairy  tale  was  originally  a  myth.  All  mythological 
creations  have  a  doable  character.  The  materials  of  which 
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FAIBY  EINOS— FAKIR. 


Vmj  an  prodnoed  are  either  fu>ed  into  form  aioanil  moral 
ideas  whioli  plaoe  the  haman  mind  io  a  relation  of  abaoluto 
obligation,  or  they  are  Icept  in  a  floating  itate,  wbioh  leaves 
the  mind  free  in  pure  contemplation,  and  allows  almost  un- 
limited play  to  tne  imagination.  Of  Uieso  two  elements, 
the  farmer,  the  religious,  dies  out  when  a  mythology  is 
supplanted  by  a  higher  form  of  religion ;  bat  the  latter, 
the  poetioal,  may  remain  for  centuries,  and  live  on  among 
the  people  as  its  fairy  lore,  modified  and  developed  in  a 
most  Btrilcing  manner  by  influenoes  from  the  new  religion, 
flrom  the  climate  and  surface  of  the  country,  from  the  occu- 
pations and  history  of  the  nnlioDj  etc.  The  same  story, 
originally  based  on  some  truth,  will  be  differently  colored 
by  the  miners  in  the  mountain-regions,  the  sailors  along 
the  ooaats,  and  the  shepherds  on  the  prairies.  Having  no 
moral  substance  which  commands  .obedience,  and  address- 
ing people  through  their  imagination  only,  it  will  hardly 
come  into  oollision  with  the  religion ;  on  the  oontrary,  it  will 
shift  and  change  till  it  falls  into  harmony  as  well  with  the 
interior  spiritual  conditions  as  with  the  external  surround- 
ings. And  it  is  this  character  of  being  an  nnconsoious, 
natural,  and  living  expression  of  the  spirit  of  a  people  in 
its  most  mysterious  activity  which  gives  to  the  study  of  fairy 
lore  its  peculiar  charm  and  its  paramount  importance. 

Fairy  Rings  are  imperfectly  circular  or  annular  patches 
in  gnus-land  in  which  the  vegetation  is  either  richer  or 
more  scanty  than  that  around  it.  They  are  common  in  the 
British  Islands  and  other  parts  of  Europe,  where,  aoeord- 
ing  to  folk-lore,  they  are  oaueod  by  the  dancing  of  fairies. 
After  much  investigation,  it  has  been  shown  that  they  are 
caused  by  the  growth  of  mushrooms  (Agarietu),  which 
spread  from  the  centre  outward,  and  at  first  check,  but  af- 
terwards by  their  deoay  aceelerate,  the  growth  of  the  grau. 

Fai'son'st  post-tp.  of  Duplin  co.,  N.  C,  on  the  Wil- 
mington and  Weldon  B.  R.,  03  miles  N.  of  Wilmington. 
Pop.  1918. 

Faitll  [Lat.  JUei;  fldtrt,  to  "trust"]  is  belief,  conrio- 
tion,  assurance,  or  trust,  resting  on  any  sort  of  evidence 
whose  force  is  aSeoted  subjectively — that  is,  by  the  mental 
condition  of  the  recipient.  An  assurance  resting  on  purely 
objective  grounds  relies  upon  the  common  state  of  all  minds, 
not  on  the  special  condition  of  any,  and  involves  know- 
lodge.  Wo  beliect  there  is  a  God,  but  there  are  temptations 
to  unbelief  which  have  led  men  to  atheism.  We  knoa  that 
twice  two  are  four,  and  it  is  not  possible  to  tempt  us  to 
doubt  it.  One  and  the  same  thing  may  be  an  object  of 
faith  at  one  stage  of  evidence,  and  of  knowledge  at  an- 
other. There  may  be  a  subjective  difflculty  which  ia  in- 
vincible to  the  sort  and  degree  of  evMeuce  which  is  ordi- 
narily sufficient  for  faith,  yet  is  overeome  by  the  evidenos 
which  produces  knowledge.  The  mind  may  pass  therefore 
from  unbelief  to  belief,  from  belief  to  knowledge,  or  from 
unbelief  to  knowledge.  It  may  pass  from  unbelief  to  be- 
lief without  addition  to  evidence,  solely  by  change  in  it- 
self, but  it  cannot  pass  from  cither  to  knowledge,  except 
by  additions  to  evidence.  The  faith  of  one  man  may  rest 
on  the  presumed  knowledge  of  another,  and  thus  be  con- 
founded with  knowledge  itself.  The  great  body  of  scien- 
tific fact  is  actually  the  object  of  knowledge  to  a  few,  and 
is  supposed  to  be  a  part  of  the  knowledge  of  the  many 
only  because  the  many  have  faith  in  the  statements  of  the 
few,  though  they  can  neither  verify  them,  nor  even  under- 
stand the  processes  by  which  they  are  reached.  "  Wo  be- 
litce,"  says  Lewes  (Problemt,  i.  21),  "that  the  sensation 
of  violet  is  produced  by  the  striking  of  the  ethereal  waves 
against  the  retina  more  than  seven  hundred  billions  of 
times  in  a  second.  .  .  .  These  statements  are  accepted  on 
tnuit  by  us  who  know  that  there  are  thinkers  for  whom 
they  are  irresistible  oonclusionn."  Knowledge  involves  in- 
tellectual eofrnion — faith  involves  fitedom.  We  are  not 
retponnibU  for  the  fact  that  under  the  conditions  of  know- 
ledge we  knrne,  or  in  defect  of  them  do  not  know ;  we  are 
responsible  if  under  the  conditions  of  a  well-grounded 
faith  we  di.4beliovc.  In  the  history  of  philosophy  the 
names  of  Ilobbes,  Iluet,  Leibnits  (Faith  and  iieaton), 
O'Alembert,  Kant,  and  Daub  are  connected  with  special 
views  of  faith.  (For  the  philosophy  of  faith  or  belief,  see 
Jaoobi,  F.  H.) 

In  theology  the  relations  of  faith  to  knowledge  and  the 
question  of  precedence  have  long  been  agitated.  Augustine 
and  his  school  held  that  faith  precedes  understanding; 
Jacobi  confessed  that  to  him  the  dualism  of  the  two  was 
hopeless ;  Hegel  proposed  to  relieve  the  antagonism  by 
absorbing  faith  into  knowledge ;  Kohleiermacher  says  they 
are  the  two  foci  of  one  ellipse.  In  the  Bible,  faith  is  by 
pre-eminence  trust,  a  conjoint  movement  of  the  intellectual 
powers,  the  affections,  and  the  will.  Its  object  is  the  supor- 
sensnons,  (iod,  and  Qod  in  Christ.  It  involves  knowledge 
or  mental  vision,  voluntary  reception,  personal  adhesion, 
and  obedienoe.  The  Scholastics  distinguish  between  believ- 


ing that  Qod  is,  believing  Ood,  and  believing  in  Ood. 
Faith  it^onni«  is  merely  intellectual ;  faith /orinata  involves 
love,  and  is  a  virtue.  Faith  was  regarded  as  a  general  in- 
tellectual assent  to  revealed  truth  as  interpreted  by  the 
Church.  In  contradistinction  to  this,  the  Reformers  laid 
stress  on  faith  as  a  personal  assurance  of  the  forgiveness 
of  sins  for  Christ's  sake.  This  faith  involves  knowledge, 
assent,  and  trust.  It  justifies  not  by  the  merit,  or  on  the 
ground  of  the  works  which  follow  it,  but  as  the  medium, 
the  hand  which  lays  hold  of  and  impropriates  Christ  and 
his  merit.    (See  Jcstipicatiux.)  0.  P.  Kbauth. 

Faith,  Articles  of.    See  Faitb,  Conpessiors  of. 

Faith,  Confessions  of,  official  statements  of  doc- 
trine— Symbols  (which  sec)  in  the  theological  sense.  As 
distinguished  from  Creeds  (which  see),  confessions  of  faith 
are  fuller  presentations.  Wc  speak  of  the  Apostles'  Creed, 
the  Westminster  Confession.  Confessions  are,  with  refer- 
ence to  time,  ancient  or  modem.  In  the  extent  of  recep- 
tion they  are  (1)  oecumenical,  catholic,  or  general,  as  ac- 
cepted by  the  whole  Church  catholic;  (2)  particular,  as 
accepted  by  particular  parts  of  the  Church.  The  term  bus 
also  been  applied  to  the  carefully  prepared  statement  of 
the  faith  of  individuals.  Articles  of  faith  are  the  separate 
parts  of  confessions.  A  confession  is  an  organic  body  or 
corpm  of  faith,  its  parts  are  members  .or  artictili,  such  as 
the  articles  concerning  God,  sin,  Christ,  the  Church.  (See 
the  articles  on  the  particular  systems,  as  Arvinianism, 
etc.,  the  Confessions,  as  the  Acgsbdro  CoxFEssiu<r,  etc.,  and 
the  various  ohurohes.)  C.  P.  Kravtii. 

Faith,  Role  of  (Fidei  RetpJa),  that  to  which  Faith 
(which  sec)  appeals  as  its  source  and  guide.  Wig  do  I 
believe  this  or  that?  and  what  am  I  bound  to  believe?  are 
questions  answered  by  the  rule  of  faith,  while  the  con- 
fession of  faith,  as  such,  simply  states  what  I  do  believe. 
The  confession  is  drawn  from  the  rule.  In  the  Roman 
Catholic  Church  the  rule  of  faith  is  the  body  of  revealed 
truth  embraced  in  Holy  Scripture  and  tradition  ("in  libris 
scriptis  et  sine  scripto  tradition  ibus" — Council  of  Trent, 
Bees.  TV.),  in  the  sense  in  which  the  Church  holds  that 
truth.  In  the  Protestant  churches  the  canonical  Scrip- 
tures are  regarded  as  the  sole  rule  of  faith. — Rclb  of 
Faith,  Analogv  or  Faith,  have  been  applied  also  from 
very  ancient  times  to  the  body  of  most  necessary  and  sav- 
ing doctrines,  so  explicitly  and  clearly  set  forth  in  the 
Scriptures  as  to  form  a  general  guide  in  interpreting  the 
more  obscure  parts.  The  Apostles'  Creed  (which  see) 
was  frequently  so  styled  by  the  Fathers.  'The  Megula 
Fidei  is  valid  on  the  assumption  that  there  is  absoluts 
unity  in  all  parts  of  the  doctrinal  teaching  of  the  Bible. 

C.  P.  Kravtb. 

Faith'fnll  (Evilt),  Miss,  was  bom  at  Headley  rectory, 
Surrey,  in  18.35;  educated  at  Kensington,  and  at  an  early 
ago  displayed  the  firmness  and  independence  which  hare 
characterized  her  subsequent  life  ;  becoming  interested  in 
the  condition  of  women,  she  devoted  her  time  to  extending 
their  sphere  of  labor,  establishing  in  1860,  in  spite  of  great 
opposition,  a  printing  establishment  in  which  women  were 
employed.  Queen  Victoria  gave  this  project  her  approval, 
and  a  printing  business  was  formed  styled  "  The  Victoria 
Press,  which  is  still  conducted  with  steam  machinery  in 
Farringdon  street.  A  fine  specimen  of  workmanship,  en- 
titled Victoria  Segia,  and  dedicated,  by  special  permis- 
sion, to  the  queen,  secured  the  approbation  of  Her  Majesty, 
who  appointed  Miss  FaithfoU  publisher  in  ordinary  to  Her 
Majesty.  In  1863  the  Victoria  Magazine,  a  monthly  pub- 
lication, was  commenced,  being  devoted  to  the  claims  of 
women  to  remunerative  employment.  Miss  FaithfnII  ha* 
established  a  publishing-office,  with  all  the  appliances  of 
bookseller,  stationer,  and  bookbinder  connected.  In  1873 
she  visited  the  V.  S.,  and  her  lectures  on  her  favorite  topie 
were  largely  attended. 

Fai'thorne  (William),  English  engraver,  b.  in  Lon- 
don about  1616,  was  imprisoned  as  a  loyalist,  and  then 
banished  from  England  under  Cromwell.  He  wont  to 
France  and  studied  engraving.  From  1650  to  1680  he  was 
a  printsoller  in  Ijondon,  and  d.  there  in  May,  1691.  Ho 
engraved  Chriet  at  Prayer  in  the  Garden  of  OUree,  The 
Marriage  of  Cana  in  Galilee,  etc.,  and  wrote  a  treatise  on 
the  art  of  engraving. 

Fa'iiir  [from  an  Arabic  word  signifying  "  poor  "],  a  class 
of  religious  mendicants  in  India,  found  there  now  in  largo 
numbers,  and  with  evidence  of  their  existence  very  early 
in  Hindoo  history.  Rules  for  some  of  their  practices  are 
found  in  the  Inslitulet  of  Manu,  1000  B.  c,  while  they 
are  distinctly  mentioned  by  the  Qrcek  historians  at  the 
time  of  Alexander's  conquest,  by  whom  tiiey  wore  termed 
Gymnosophists — a  name,  it  would  seem,  indicative  niucli 
more  of  their  bodily  than  of  their  mental  state.  Some  of 
thorn  are  ascetics,  who  practise  surprising  mortifications 
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and  bodily  tortures,  sush  u  nringing  on  hooks  thrust 
through  their  flesh,  lying  on  %  bed  »f  spikes,  walking  on 
sandals  through  vhioh  spikes  are  driven,  hanging  sus- 
pended daring  life  b«fore  a  alow  Are,  fultilling  a  vow  to 
ooBtiuae  in  one  position  during  life,  holding  the  limbs  in 
a  flxed  position  till  they  become  Immovable,  carrying  a 
oumbrons  load  6r  drawing  a  heavy  chain,  erawling  on  their 
hands  and  knees  for  years,  rolling  on  the  earth  from  one 
end  of  the  land  to  the  other,  ete.  By  these  means  they 
acquire  a  repntation  for  sanctity  which  gives  them  a  great 
hold  upon  the  superstitions  and  the  fears  of  their  country- 
men, though  there  is  little  religious  sense  displayed  in  all 
these  performances,  which  are  adopted,  for  the  most  part, 
as  a  mode  of  obtaining  notoriety  or  a  livelihood.  The 
Hindoos  have  apparently  little  respect  for  these  men,  but 
they  dread  their  curses,  and  the  powerful  lajah  will  rise 
up  on  his  elephant  and  salute  one  of  these  "  saints  "  as  he 
passes  by. 

Formerly,  the  fakirs  often  banded  together  in  robber 
hordes,  sometimes  numbering  thousands,  which  carried  de- 
vastation through  whatever  region  they  visited.  The  Eng- 
lish government  has  put  a  stop  to  all  this,  as  it  has  to  many 
of  their  self-inSicted  tortures.  These  men  rarely  appear 
DOW  in  absolute  nudity,  as  was  formerly  often  the  case,  but 
one  meets  them  in  the  streets  of  any  Hindoo  city,  daubed 
with  ashes  and  paint,  a  bit  of  saekeloth  depending  from 
their  loins,  their  long,  coarse  hair  hanging  in  a  tangled 
mat  over  their  face  and  shoulders  or  wound  in  a  thick  mop 
around  their  heads,  and  presenting  a  most  hideous  and  re- 
volting spectacle.  They  number  hundreds  of  thousands, 
■ad  perhaps  two  millions  in  India,  at  the  present  day. 

J.  H.  Sbkltb. 

Falaise,  a  town  of  France,  in  the  department  of  Cal- 
vados, 22  miles  S.  S.  E.  of  Caen.  It  is  picturesquely  situ- 
ated on  a  lofty  platform  bordering  on  a  rooky  preoipice 
(/a/ai'w),  which  position  made  it  a  very  strong  fortress  in 
olden  times,  before  the  invention  of  gunpowder.  Its  old 
castle,  now  mostly  in  ruins,  was  the  seat  of  the  dukes  of 
Normandy  and  the  birthplaoe  of  William  the  Conqueror. 
Pop.  8561. 

Fal'ashaSt  those  Abyssinian  Jews  inhabiting  the 
mountainous  regions  of  Samen  and  the  plains  along- Lake 
Tsana,  and  numbering  about  250,000.  Their  origin  is  as 
uncertain  as  that  of  all  Abyssinlans.  (See  AiirsAiNiA.) 
The  name  Falathak  signiSes  "  exile  "  or  "  wanderer,"  and 
hence  it  is  inferred  that  he  is  not  a  native  of  the  toil.  Ao- 
eording  to  Falashah  tradition,  their  forefathers,  who  were 
of  the  tribe  of  Levi,  came  to  Abyssinia  in  the  days  of  Sol- 
omon, but  ethnologists  hold  that  they  mast  have  eome  there 
some  time  in  the  seventh  century,  during  the  Mohammedan 
invasion  of  Egypt,  while  some  of  the  German  missionaries 
who  have  been  in  Abyssinia  believe  that  the  Falashas  oame 
originally  from  the  kingdom  of  Yehbx  (which  see)  in  the 
tenth  century.  But,  however  uncertain  their  origin,  they 
have  l>eeome  thoroughly  Abyssinian,  and  are  distinguished 
from  their  fellows  only  by  their  religion.  Like  the  native 
Christians,  they  are  handsomely  built,  and  resemble  the 
nomads  of  Arabia.  They  are  of  medium  height,  with  face 
oral,  nose  finely  sharpened,  mouth  well  proportioned,  lips 
properly  formed  and  by  no  means  exuberant,  sparkling 
eyes  and  well-set  teeth,  and  hair  somewhat  curled  or 
straight.  (See  Fioiiier,  Lt*  Rare  Jfimainet,  Paris,  1872, 
8vo,  p.  406.)  Until  the  beginning  of  the  nineteenth  cen- 
tury they  constituted  an  independent  tribe,  and  were  gov- 
erned by  their  own  prince;  in  the  tenth  and  twelfth  oen- 
turies  it  appears  that  they  even  ruled  over  the  Abyssinians. 
They  were  subjected  by  the  Amharas  about  1800,  and  are 
now  under  the  rule  of  the  princes  of  Tigr£.  The  Falashas 
■peak  both  the  Ambario  and  a  dialect  of  the  Agaon  tongue, 
and  are  very  industrious,  devoting  themselves  to  the  vari- 
ous trades,  particularly  architecture ;  also  largely  to  agricul- 
ture. Daring  the  late  war  between  Great  Britain  and  their 
country,  many  of  their  number  distinguished  themselves 
AS  able  warriors.  Unlike  other  Semitics,  they  are  averse  to 
commerce,  regarding  traffic  an  obstacle  to  fidelity  and  rigor 
in  religious  observances.  The  Falashas,  although  they 
possess  the  whole  of  the  Old  Testament  or  Jewish  canon 
(in  the  Gees  language,  a  sister-tongue  of  the  Hebrew,  Ara- 
bic, and  Aramcan  dialects  and  the  mother  of  the  Amharic), 
together  with  the  apocryphal  books  accepted  by  the  Abys- 
sinian Church,  deviate  in  many  instances  from  .Tewiah 
usages.  Thus,  the  fringed  "praying-scarf"  (laletk)  and 
the  "phylacteries"  are  not  used  in  their  devotions;  and 
while  they  retain  the  usage  of  offering  sacrifices,  it  is 
rather  as  commemorative  ceremonies  than  as  real  saorifioes. 
The  most  common  is  the  offering  for  the  repose  of  the  dead ; 
bnt  no  sacriflee  is  permitted  on  the  sabbath  or  on  the  day 
of  atonement.  Like  other  Jews,  the  Falashah  hopes  for  a 
return  to  Jerusalem.  Very  peculiar  are  their  priests,  who 
Hre  rtnind  the  enolorarea  of  the  temples  (which  are  situ- 


ated near  the  edge  of  the  villages,  and  have  more  the  ap- 
pearance of  the  ancient  sanctuary  than  the  modem  syna- 
gogue), observe  the  laws  of  purity  with  rigor,  prepare 
their  own  food,  and  keep  aloof  from  the  world.  Tney  are 
principally  engaged  in  tne  education  of  youth,  making  the 
Bible  and  tradition  the  basis  of  their  instruction.  Poly- 
gamy, though  tolerated,  is  nevertheless  discouraged.  Slave- 
holding  is  suffered,  but  slave-dealing  is  strictly  forbidden. 
Slaves  are  kindly  treated,  instructed  in  the  laws  of  Moses, 
and  on  conversion  arc  manumitted.  Attempts  on  (he  part 
of  the  London  Missionary  Society  and  the  Scottish  Church 
Mission  to  convert  the  Falashas  to  Christianity  induced  the 
Jewish  Alliance  Univcrselle  in  1867  to  send  among  them 
M.  Hal6ry  of  Paris,  to  secure  their  education  and  to  coun- 
teract the  Christianiiing  influence  of  the  missionaries. 
(See,  besides  works  on  Abyssinia,  Horrxir,  Abi/ttinia  and 
itt  People  (London,  1868),  and  particularly  the  articles  by 
HALivr  in  the  BuUttin  of  the  French  Geogrsphical  So- 
ciety for  Mar.  and  Apr.,  186i).)  Jab.  H.  Worhar. 

Falcid'ian  Law,  a  law  under  the  civil  or  Roman  law 
system,  proposed  by  a  tribune  Falcidius  during  the  reign 
of  Augustus,  in  the  year  of  Rome  714  (A.c.  37),  by  which 
it  was  enacted  that  testators  should  not  hare  power  to  dis- 
pose of  more  than  three-fourths  of  tbcir  properly  by  will, 
and  that  the  remaining  one-fourth  should  descend  to  the 
heir.  This  fourth  was  termed  the  "  Falcidian  portion." 
No  such  restriction  exists  at  common  law,  a  testator  hav- 
ing an  unqualified  power  to  distribute  his  property  entirely 
among  strangers,  and  leave  his  family  unprovided  for  if 
he  desires.  Among  the  Americsn  States,  Louisiana,  which 
has  adopted  the  civil  law,  has  a  provision  similar  to  the 
Falcidian  law.  In  some  of  the  other  States  restrictive 
enactments  have  been  made  in  regard  to  heqoests  to  char- 
itable corporations  or  associations.  For  instance,  in  New 
York  a  testator  having  a  husband,  wife,  child,  or  parent 
living  can  only  leave  to  such  institutions  one-half  of  his 
property  after  the  payment  of  his  debts.  (£aiM  1860,  ch. 
860.)  Gkoboe  Chase.    Revised  bt  T.  W.  Dwiort. 

Falck'ensteiB)  von  (Edl-abpVooel),  Prussian  gene- 
ral of  infantry,  was  b.  in  Silesia  Jan.  5,  1797.  He  was  the 
■on  of  a  Prussian  major,  but  the  father  d.  early,  and  the 
mother,  unable  to  educate  the  boy  herself,  asked  assistance 
from  her  relative  the  prince-bishop  of  Breslau.  The  prince- 
bishop  promised  to  help,  but  on  the  condition  that  the  boy 
should  be  a  clergyman.  But  at  the  rising  of  the  Prussian 
people  against  Napoleon  in  1813,  the  boy  left  the  ecclesi- 
astical career,  and  entered  as  a  volunteer  into  the  West 
Prussian  grenadier  battalion  of  Colonel  von  KlUck.  He 
distinguished  himself  in  the  battle  of  the  Katsbach,  and 
at  Montmirail,  when  all  the  officers  had  fallen,  ho  led  the 
battalion  with  imperturbable  calmness,  though  a  youth  of 
hardly  seventeen  years.  After  the  war  he  studied  topogra- 
phy with  great  seal,  and  founded  a  school  for  glass-paint- 
ing in  Berlin,  under  the  auspices  of  Friedrich  Wilhelm  IV. 
On  Mar.  18,  1848,  in  the  riots  in  Berlin,  he  was  wounded, 
bnt  took  part  in  the  same  year  in  the  campaign  in  Holstein, 
and  became  commander  of  the  foot-guards  in  1849,  and  in 
1851  colonel  and  chief  of  the  staff  of  Wrangel.  He  held 
the  same  position  in  1864  daring  the  second  war  with  Den- 
mark, but  after  the  war  he  was  made  commander-in-chief 
of  the  seventh  army  corps.  In  the  war  of  1866  he  com- 
manded against  Hanover,  Hesse,  Nassau,  Baden,  WUrtem- 
berg,  and  Bavaria,  and  displayed  considerable  strategic 
talent.  After  the  war  he  received  a  dotation,  was  elected 
to  the  North  German  Diet  by  the  city  of  Kiinigsberg,  and 
spoke  energetically  for  a  triennial  military  service  and 
a  strong  military  budget.  During  the  war  of  1870  he  held 
the  chief  command  of  the  maritime  provinces,  and  organ- 
ized the  whole  defence  of  the  Baltic  and  of  the  North  Sea. 

AUODBT  NiBMANH. 

Fal'com  [Lat  /aUo],  a  name  applied  to  rarious  acoipi- 
trine  (raptorial)  birds  (birds  of  prey)  of  the  family  Fal- 
conidss,  and  especially  to  those  of  the  group  Falconinie, 
including  the  genus  Faleo  and  others  closely  allied  to  it. 
In  the  language  of  FALrONur  (which  see)  the  term  uoUe 
falcon  designates  those  birds  of  whatever  species  which 
may  be  trained  for  use  in  hawking ;  the  rest  are  ignoble. 
Others  designate  the  high-flying  falcons  which  stoop  upon 
the  prey  as  noble,  while  those  which  fly  low,  chasing  the 

Erey,  are  ignoble.  The  most  important  of  the  long-winged, 
igh-flying  falcons  are  the  gyrfalcon,  the  merlin,  the  lao- 
ner,  the  peregrine,  and  the  white  falcon.  Of  the  ignoble 
birds  we  may  mention  the  bobby,  the  goshawk  (or  falcon 
gentle),  the  sparrowhawk,  and  certain  small  species  of 
Hypotriori^hit  and  lerax,  much  used  in  Asia  in  hawking. 
Of  these,  the  more  important  are  noticed  in  this  work 
under  their  alphabetical  heads.  Anciently,  the  term  fal- 
con designated  only  female  birds,  while  the  male,  always 
smaller  and  weaker,  was  called  a  falconet,  or  tercel,  what- 
ever the  species.     The  peregrine  falcons  {Falco  peregrituu 
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or  romiHNHtf )  of  Europe  and  North  America  and  the  gyr- 
falooD  (fa/eo   candicant)  are  typical  apeoies.     The  true 


OxTfalcon  {F.  candicant). 

falooni  are  of  numerous  speciei,  both  in  the  Old  and  the 
New  World.     (See  Falcokid^e.) 

Falco'ne  (Axiillo),  one  of  the  flrgt  and  best  paintcn 
of  baltle-aoenes,  a  pupil  of  Spagnoletti  and  ma«ter  of  Sal- 
vator  Rosa,  b.  in  Naples  in  1600,  and  d.  in  1665.  His 
paintings  are  in  high  esteem,  and  there  are  many  engrav- 
ings ascribed  to  him. 

Fal'coner  (Hdob),  H.A.,  H.D.,  F.R.S.,  b.  at  Forres, 
Scotland,  Sept.  20,  180S ;  gradoated  M.  A.  at  Aberdeen 
1820;  M.  D.  at  Edinburgh  1820;  weiv^  to  India  as  a  sur- 
geon I8.^U ;  commenced  palsaontologioal  explorations  in  the 
Siwalik  Hills  1831 ;  became  superintendent  of  tlie  botanical 
garden  at  Seharanpoor  1832;  received  theWollaston  medal 
1837 ;  became  F.  R.  S.  1845;  superintendent  of  the  botan- 
ical garden  at  Calcutta  T847;  d.  in  London  Jan.  31,  1805, 
Published  SeUelioru/rom  ikt  BottAn  o/Saadi,  1838;  Fauna 
Anttqua  Sivalemit  (1840,  jointly  irith  T.  P.  Cautley); 
Palmontological  Memoirt,  1808. 

Falconer  (Williah),  a  poet,  b.  in  Edinburgh  about 
1730,  was  a  barber's  son.  His  brothers  and  sisters  were 
deaf  and  dumb.  Falconer  was  bred  a  sailor,  and  is  best 
known  by  his  great  poem,  The  Shipwrrck  [1762) ;  published 
also  ti  Marine  Diclianary  (1769),  and  various  minor  poems. 
Lost  at  sea  in  1769,  while  purser  of  the  Aurora  frigate. 

Falcon'idee  [from  Falco,  one  of  the  genera],  a  family 
of  tbe  birds  of  prey  (order  Rnptores)  which  is  by  most 
naturalists  made  to  include  all  the  order  except  the  vultures 
and  the  owls.  It  includes  the  eagles,  true  buzzards,  kites, 
falcons,  hawks,  etc.,  which  are  generally  arranged  in  seven 
or  more  sub-familica.  Thoy  all  have  a  bill  sharp,  curved, 
and  compressed,  with  a  partial  cere,  n  broad  tail,  long, 
pointed  wings,  sharp  and  curved  claws,  a  sunken  eye^  and 
a  feathered  head  and  neck. 

Fat'conrr  is  the  art  of  capturing,  rearing,  and  train- 
ing falcons  fur  the  chase  of  other  birds,  and  even  of  small 
quadrupeds.  The  name /a/ronry  was  also  applied  to  the 
aviary  or  enclosure  where  the  falcons  were  kept.  It  ap- 
pears that  the  practice  of  hunting  with  falcons  was  intro- 
duced into  Europe  from  the  East,  for  CtcKias  alludes  to  the 
exirtienoe  of  sucn  a  custom  in  India  in  his  time.  Marco 
Polo  also,  in  his  Millnne,  speaking  of  the  Tatars,  says 
that  their  great  khan  "took  with  him  full  ten  thousand 
falconers  and  good  five  hundred  gcr-falcons,  with  falcons 
pereijryne  and  falcons  eacre  in  great  abundance;  also  he 
had  a  great  number  of  goshawks  for  fowling  along  the 
waters,"  etc.  Hawking  seems  to  have  passed  over  from 
the  Tatars  to  the  czars  of  Muscovy,  who  took  great  pleas- 
ure in  this  amusement.  (Sec  Prince  Serebrianni,  by  Alexis 
Tolstoi,  London,  1871.)  In  Europe  this  pastime  is  anterior 
to  tbe  Middle  Ages,  as.  among  the  later  Romans,  Martial, 
Apuleios,  and  Julius  Firmicus  make  special  mention  of  iL 


On  the  descent  of  tbe  Lombards  into  Italy,  hawking  be- 
came much  more  general,  and  from  this  it  may  be  inferred 
that  the  anoient  Oermans  were  acquainted  with  it,  Charle- 
magne took  great  delight  in  it,  and  he  is%aid  to  have  kept 
as  many  falconers  as  huntsmen.  Pope  Uregory  IX.  ap- 
pears to  have  kept  falcons.  (See  Ou  Canos,  r.  Falco.) 
Henry  the  Fmclrr  received  his  surname  from  his  passion 
for  this  sport.  The  emperor  Frederic  II.  not  only  enjoyed 
hunting  with  falcons,  but  he  was  a  master  of  the  art,  and 
even  wrote  a  treatise  upon  it,  annotated  by  his  son  Man- 
fred, with  the  title  De  arte  renandi  cum  avibue.  Another 
treatise  on  tbe  same  subject  is  attributed  to  Edward  the 
Confessor  of  England.  Brunetto  Latini,  in  his  Teenro 
(ohs.  ix.,  X.,  xi.,  xii.),  speaks  of  falconry;  Sante  reminds 
him  of  it  in  the  Dimna  Commedia, 

To  English  readers  the  most  interesting  treatise  on  this 
snbject  is  that  ascribed  to  Dame  Julyana  Bemers,  form- 
ing tbe  first  part  of  the  JBoke  of  St.  Albant,  first  printed  in 
1481.  Among  the  many  continental  writings  upon  falconry 
should  be  mentioned  La  Venerie  el  Faueonnerie  de  Jacqitee 
du  Ponilloux,  Paris,  1535,  and  the  Italian  work  of  Fedcrigo 
Giorgi,  who  published  in  Venice  in  1578  a  volume  entitled 
Del  Modo  di  cnnnecere  i  buoni  /ate<mi,  aetori  e  sparriVrj,  di 
eeercitarli  e  farli  perfettij  di  ffovemarli  e  di  medicarli,  de- 
scribing the  various  qualities  of  the  faloon  and  the  methods 
of  keeping  and  caring  for  it.  We  learn  from  the  Oloeiary 
of  Du  Cange  that  the  privilege  of  keeping  falcons  was,  in 
the  Middle  Ages,  confined  to  the  nobility.  This,  however, 
does  not  seem  to  have  been  the  cose  in  all  countries,  for 
in  the  Bnke  of  St.  Atbant  it  is  stated  that  certain  falcons 
belonged  by  right  to  oertAin  ranks ;  for  instauoe :  "  an  Egle, 
a  Bawtere,  a  Meloune,  ,  .  .  thyse  thre  by  tlieyr  nature  t>e- 
longo  unto  an  Emperor.  A  Gerfawkon,  a  Tercell  of  a  Ger- 
fawkon,  are  dewe  to  a  kyng.  There  is  a  Fawkon  gentyll ; 
and  a  Tercell  gentyll;  and  thyse  be  for  a  prynce.  There 
is  a  Fawkon  of  the  rockc ;  and  that  is  for  a  duke.  There 
is  a  Fawkon  peregry ne ;  and  that  is  for  an  crle."  Then 
follow  various  other  classes,  till  we  corao  to  "the  Merlyon; 
and  that  hawko  is  for  a  lady ;"  and  finally,  "  there  is  a 
Goshawk ;  and  that  is  for  a  yoman.  There  is  a  Tercell ; 
and  that  is  for  a  pooro  man,"  etc.  From  this  we  must  in- 
fer that  in  England,  at  least,  the  amusement  of  hawking 
was  not  wholly  confined  to  the  nobility.  Tbe  office  of 
grand  falconer  at  the  Byzentino  court,  in  that  of  England, 
and  in  the  ducal  court  of  Savoy,  was  ono  of  the  highest 
dignity.  Both  the  art  of  falconry  and  the  practice  of  it, 
hawking,  had  their  special  vocabularies  or  "kindly  speohe," 
the  thorough  knowledge  and  accurate  use  of  which  were 
thought  highly  important  as  a  test  of  good-breeding  and 
as  a  means  of  distingnishing  "a  gcntylman  fro  a  yoman, 
and  from  a  yoman  a  vylaync." 

A  great  number  of  these  terms  and  much  other  quaint  mat- 
ter on  this  subject  will  be  found  in  tbe  Boke  of  St.  Alhana 
and  the  other  treatises  above  quoted.  In  the  fifth  chapter 
of  Cibrario's  Delia  Economia  Politica  del  Medio  Evo  is  a 
full  description  of  this  sport :  "  The  time  of  the  chase  was 
either  early  in  the  morning  or  towards  evening.  The 
sportsmen  rode  out,  with  their  falcons  resting  upon  their 
strongly-gloved  wrists.  When  a  bird  was  discovered  suited 
to  the  nature  and  the  habits  of  the  falcon,  the  little  hood 
which  covered  its  eyes  was  drawn  off,  and  the  falcon  rose 
in  rapid  circles  high  above  its  destined  prey  ;  if  the  quarry 
was  a  small  bird,  she  then  suddenly  swooped  (or  etooped, 
as  the  phrase  was)  directly  upon  her  victim  ;  but  if  the  lat- 
ter was  a  large  and  powerful  bird,  formidable  in  beak  and 
wing,  the  falcon  was  cautious  and  cunning  in  her  advances, 
turned  and  wheeled  with  great  dexterity,  seizing  only  the 
favorable  moment  to  strike.  Having  secured  the  prize,  she 
swept  in  large  circles  over  the  head  of  the  falconer,  and 
finally  presented  him  the  booty  ;  tbe  falconer  put  it  in  the 
game-bag,  and  then  set  before  his  falcon  the  food  prepared 
for  her.  Falcons  which  soared  high  and  pursued  birds  of 
lofty  flight  were  called  altani;  others  took  a  lower  but  more 
extended  range ;  some  were  for  the  inland  country,  others 
foraqnntic  birds.  These  last  were  assisted  by  dogs.  When, 
for  example,  a  flock  of  herons  is  discovered,  the  falconer 
approaches  them  secretly,  and  suddenly  beats  a  drum  be- 
fore the  herons  can  get  sight  of  tho  falcon,  otherwise  they 
would  not  dare  to  rise.  Frightened  by  the  drum,  they  take 
to  flight;  then  the  sportsman  lets  loose  his  falcon,  and 
while  she  prepares  to  seize  the  herons  in  the  air,  tho  bark- 
ing of  tho  dogs  prevents  the  poor  birds  from  hiding  again 
in  the  water.  Eagles  and  falcons  of  the  largest  species 
may  be  trained  fur  this  chase,  and  they  will  even  take  foxes 
and  hares."  With  Eastern  sovereigns  hawking  is  still  in 
great  favor,  but  it  has  almost  entirely  disappeared  from 
Europe.  The  rare  occasions  in  which  the  faloon  is  now 
employed  are  rather  scenic  representations  of  tho  old  cus- 
tom than  attempts  to  revive  it.  Tho  history  of  this  pas- 
time is  especially  interesting,  ns  being  almost  tho  only  out- 
door amusement  in  which  women  of  rank,  in  the  Middle 
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Ag«a,  took  aa  aetiTe  part,  and  it  hM  Amiihed  the  writer 
of  fietion  with  man;  a  ronuuitio  aituatioD,  the  poet  and  the 
painter  with  many  a  happy  illottration.  (For  mon  oora- 
plete  infoimation  we  refer  to  (i.  E.  FaniiAR,  f'alcimrf,  if 
Cbjiu,  HiHory,  aad  Praetiee,  Jjondon,  185V,  and  the  an-' 
thoritiee  there  cited.)  Akbblo  de  Qdbkrma.tis. 

Fal'eme,  a  rirer  of  Benegambia,  Western  Africa.  It 
il  one  of  the  most  important  tribatariea  of  the  Senegal, 
which  11  joins  in  lat  14°  40'  N.,  ion.  11°  48'  W. 

Fale'rii,  powerful  city  of  anoient  Etmria,  situated  N. 
of  Mount  Soraote  and  W.  of  the  Tiber.  It  is  believed  to 
Iiare  twen  one  of  the  twelve  cities  of  the  Etruaoan  eon- 
federation.  It  was  often  at  war  with  Rome,  but  in  241 
B.  c  was  conquered  and  destroyed  by  that  power.  A  new 
Roman  Falerti  was  founded  near  by,  whose  ruins,  5  miles 
disUnt  from  Nepi,  are  of  great  interest.  The  old  Falerii 
probably  stood  at  Civita  Castellana. 

Faler'nian  Wine  [so  oalled  from  Fal«r»at  Ager,  a 
region  of  Campania  Felix,  where  it  was  grown],  the  most 
celebrated  of  the  wines  of  the  ancient  Romans,  was  of  three 
varieties — a  light,  a  sweet,  and  a  dry — as  we  learn  from 
Pliny.  It  was  very  strong  and  generous,  so  that  it  would 
take  Are  from  a  lighted  taper.  When  new  it  waa  very 
harsh  and  unpleasant  The  excellent  Massio  wines  oame 
from  the  same  region,  and  the  two  sorts  wore  often  con- 
founded. Indeed,  the  Iwtter  qualities  were  called  in- 
discriminately by  either  name.  These  regions  still  pro- 
duce good  wine.  From  all  aoooants,  the  Falemian  most 
have  resembled  the  modern  sherry  wine. 

Falie'li  (Marino),  doge  of  Venice,  b.  of  an  eminent 
family  in  1274 ;  served  the  republic  with  applause  in  war 
and  on  important  embaaeies;  and  in  1364,  when  seventy- 
nine  years  old,  was  ehosan  to  the  dogate,  soon  after  which 
the  Venetian  fleet  was  lost  in  a  great  battle  with  the 
Genoese.  Not  long  after,  at  a  oarniral.  feast,  he  was 
grossly  insulted,  as  he  oonceived,  by  a  young  nobleman, 
and  in  revenge  determined  to  destroy  the  whole  Iwdy  of 
nobles,  who  were  detested  by  the  people.  His  conspiracy 
was  detected  and  suppressed,  «nd  the  doge,  after  a  fall 
confession,  was  beheitaed  Apr,  17,  13S5.  His  stoiy  has 
been  a  favorite  one  with  the  poete  and  dramatisto. 
Fal'kington,  tp.  of  Sangamon  co..  111.  Pop.  973. 
Fal'kirk,  parliamentary  borough  of  Scotland,  24  miles 
W.  N.  W.  of  Edinburgh,  on  the  Edinburgh  and  Glasgow 
and  Scottish  Central  Railway,  near  the  old  Roman  wall 
of  Antoninus  and  the  well-known  Carron  Iron-works.  lU 
three  annual  trysta  are  the  largest  cattle-fairs  in  Scot- 
land, sales  being  made  te  the  amount  of  nearly  £1,000,000. 
In  1298,  Sir  William  Wallace  was  defeated  here  by  Ed- 
ward I.,  and  in  174S  the  Highlanders  under  Prince  Charles 
Edward  defeated  the  royal  troops.     Pop.  9&47. 

Falk'lansl,  royal  boroogb  of  Scotland,  ih  the  oonnty 
of  Fife,  22  miles  N.  of  Edinburgh.  It  is  situated  at 
the  base  of  the  Lomond  Hills,  which  rise  so  abruptly  be- 
hind it  as  to  intercept  the  rays  of  the  sun  from  it  for 
several  weeks  daring  winter.  The  remains  of  Falkland 
Pataoe  are  very  interesting,  both  in  architectural  respects 
and  on  aocoant  of  their  oonneotion  with  the  history  of 
James  IV.  and  James  V.     Pop.  2938. 

Falkland  (Locins  Cary),  Vnoouirr,  an  English  states- 
man, warrior,  and  writer  of  the  eventful  reign  of  Charles 
I.,  was  b.  at  Burford,  Oxfordshire,  in  ISIO,  and  was  edu- 
cated at  St.  John's  Collie,  Cambridge,  where  ha  waa  noted 
for  his  remarkable  ottainmenU  in  the  slassics.  At  the  age 
of  nineteen  he  oame  into  possession  of  a  valuable  esteta, 
and  a  few  years  after  married  and  settled  at  Qreat  Tew, 
Oxfordshire.  His  house,  situated  so  near  Oxford,  become 
at  ence  the  eentre  of  all  the  learned  of  that  noted  school. 
He  is  said  to  have  been  not  only  a  friendly  oritio  to  Chil- 
lingworth,  but  to  have  largely  assisted  the  doctor  in  his 
work  on  the  Rtligiom  of  the  ProtntanU.  In  163.3,  upon 
the  death  of  his  father,  Lucius  succeeded  as  viscount,  and 
was  made  by  King  Charles  gentleman  of  the  royal  bed- 
chamber. After  the  outbreak  of  the  rebellion  in  Scotland, 
in  lt38,  Falkland  hoped  for  an  appointment  in  the  army, 
but,  disappointed  in  this,  he  entend  it  as  a  volunteer  in 
1639.  In  1640  he  was  ahosen  member  of  the  Short  Parlia- 
ment, and  was  re-elected  to  the  Long  Parliament,  where  he 
distinguished  himself  by  his  independent  and  fearless  oonrse. 
Be  was  identif  ed  with  the  "  reform  party,"  and  hence  his 
sudden  ehange  after  the  execution  of  Strafford,  and  his  es- 
pousal of  the  royal  cause,  wera  hardly  explicable  to  bis  con- 
temporaries. His  political  consistency  is  made  plain,  how- 
ever, when  we  accept  him  aa  one  of  those  who  sought,  in 
those  disturbing  times,  a  middle  course  between  the  Puri- 
tens  and  the  aggressions  of  Anglicanism.  He  was  a  liberal 
Churchman,  "but,  shrinking  from  revolution  in  Church 
or  State,  .would  have  liberalised  both,  in  a  truer  and  nobler 
•ens*  than  his  aontemporary  rerolotioniata,  ecclesiastical 
voT,.  ir.— 8 


or  political."  {Tiiltoak.)  Opposed  to  what  seemed  to  him 
the  exoessea  and  Illegalities  of  the  popular  party,  he  en- 
tered the  lists  in  defence  of  the  king,  and  became  secre- 
tary of  stete.  When  civil  war  seemed  inevitable  ha  joined 
the  army,  and  was  therefore  removed  from  the  Commons, 
and  placed  on  the  list  with  those  to  whom  no  mercy  was 
to  be  accorded.  Falkland  behaved  admirably  at  the  bat- 
tle of  Edgehill,  and  had  his  advioe  been  followed  Charles 
would  have  been  successful  in  his  military  and  civil  ca- 
reer, and  the  rupture  with  the  people  been  promptly  healed. 
Unfortunately  for  his  king,  Falkland  was  killed  at  the 
battle  of  Newbniy,  Sept  20,  1643.  He  wrote  various  trea- 
tises, of  which  is  best  known  the  Diteourte  of  Ike  In/alli- 
bilitg  of  tkt  Ckurrh  of  Bomt  (best  ed.  London,  1660,  4to). 
(See,  besides,  the  English  historians,  Forsteb,  Hittorical  and 
Biographical  B—aj/t  (London,  18S8);  Tvlloch,  Bational 

Tktolcm/  and  Chritlian  Pkilotophy  in  England  in  Ike  Secen- 
teenth  Oentury  (London,  1872,  vol.  i.) ;  Lodqk,  Portraiu  of 
Iltiutritnu  Penonaget  of  Great  Britain,  vol.  iv.) 

Jar.  H.  WomrAN. 
Falkland  Islands  [Fr.  ifafoainn],  a  cluster  of  islands 
in  the  South  Atlantic  Ocean,  between  lat  51°  and  53°  8. 
and  Ion.  57°  and  62°  W.,  consisting  of  nearly  200  islands 
and  presenting  an  area  of  about  13,000  square  miles.  Of 
the  two  largest  islands,  respectively  called  East  and  West 
Falkland,  and  separated  from  each  other  by  a  narrow 
sound,  the  former  has  an  area*  of  3000  square  miles,  the 
latter  of  2000  square  miles ;  the  rest  are  small  islets.  On 
account  of  the  peculiar  climate,  the  thermometer  rang- 
ing in  the  winter  between  30°  and  50°,  and  in  the  summer 
between  40°  and  05°,  with  frequent  rain  and  high  winds, 
the  soil  is  much  better  adapted  to  pastnrage  than  to  culti- 
vation. No  trees,  no  fruits,  scarcely  anything  but  a  few 
vegetables,  are  raised  in  the  settlement,  but  the  natural 
grass  is  extremely  luxuriant,  and  horses  and  cattle,  origin- 
ally imported  by  the  Buenos  Ayreans  and  others,  have 
gone  on  increasing  in  an  astonishing  degree.  Pigs  and 
rabbits  are  also  abundant,  and  the  coasts  teem  with  fish. 
The  islands  were  first  discovered  by  Da\-iB  in  1592.  In 
1690  they  wera  visited  by  Strong,  who  gave  them  the 
name  which  they  now  bear.  French,  Spanish,  and  Eng- 
lish settlements  have  alternately  been  formed  on  them,  but 
the  English  hare  ultimately  reteined  possession  of  them. 
Port  Stanley,  a  thriving  town  with  an  excellent  harbor  on 
East  Falkland,  is  an  entirely  English  settlement  Pop. 
of  colony  in  1870,  812. 

Fal'kttping,  town  in  Sweden,  WestergiStbland,  known 
by  the  tuittle  of  1389,  in  which  the  Danish  queen  Mar- 
grethe  conquered  the  army  of  the  Swedish  king  Albrecht, 
and  took  him  prisoner.  This  victory  led  to  the  famous 
Union  of  Calmar,  1897. 

Falk'rille,  tp.  of  Morgan  eo.,  Ala.    Pop.  1198. 

Fal'lacy  [Lat  fallaeia,  from  fallax, "  deceitful ;"  fallo, 
to  "  deoeive  "],  in  logic,  is  produced  by  an  incorrect  per- 
formanoa  of  the  process  of  reasoning.  Not  every  wrong 
notion  is  a  fallacy.  If  the  process  of  reasoning  is  per- 
formed correctly,  and  the  wrong  notion  rises  either  from  a 
biassed  and  prejudiced  assumption  of  distorted  premises 
or  from  a  weak  and  groping  confidence  in  insufficient  pre- 
mises, it  is  in  the  first  case  an  error — ^In  the  last,  a  mis- 
take. Only  when  the  wrong  notion  is  the  result  of  a  fault 
in  the  reasoning  process  iUelf  is  it  a  fallacy,  properly 
speaking. 

As  the  whole  process  of  reasoning  can  be  reduced  to  the 
making  of  inferences,  and  as  the  fundamentel  character  of 
all  inferences  is  the  syllogism,  the  fallacy  may  l>e  defined 
OS  the  result  of  some  fault  in  the  formation  of  the  syllogism. 
And  furtliermare,  as  all  fanlte  which  can  be  committed  in 
the  formation  of  a  syllogism  rise  either  from  the  two  prop- 
ositions being  a  repetition  of  each  other,  and  consequently 
incapable  of  producing  any  legitimate  third  proposition,  or 
from  their  being  wholly  incongruous,  lacking  the  true  mid- 
dle term,  which  alone  could  draw  the  premises  together  into 
a  oonelasion,  all  faltaoiee  fall  into  two  olasses  corresponding 
to  these  two  divisions  of  faulty  ryllogisms,  and  may  be  cha- 
racterised either  as  a  reasoning  in  a  eirele  or  as  a  jumping 
to  the  conclusion. 

The  first  kind  of  logical  fallacy,  the  reasoning  in  a 
cirole — which,  in  the  terminology  of  the  old  logical  sys- 
tems, was  oalled  a  petflio  principii — consiste  in  proving 
one  position  by  assuming  another  which  is  identical  with 
it.  Of  all  kinds  of  logical  fallacies,  this  is  the  most  des- 
perate. When  a  person  is  caught  by  such  a  fallacy,  debate 
must  stop ;  when  an  age  is  caught,  civilisation  must  stop. 
It  acts  on  the  mind  like  a  magical  ring.  A  person  or  an 
age  may  move  around  in  it,  around  and  around,  with 
steadily  increasing  passions,  and  there  is  no  escape  from 
it  unless  through  a  revolutionary  concussion  of  the  whole 
mind.  It  is  of  most  frequent  ooonrrence  in  theological 
mattera,  and  in  those  questions  of  politics  which  it  seems 
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impouible  to  aolre  satufaetorily  by  the  mere  kpplioktiOD 
of  the  prineiple  of  expedieooy,  without  any  intermediate 
agenoy  of  moral  prineiplea. 

The  other  Icind  of  logical  fallacy — which,  in  aoeordanae 
with  a  Btriliing  czpreBsion  from  every-day  oonveraation,  I 
have  oharaoteriied  a*  a  "jumping  to  the  oonelujion  " — ia 
much  less  dangerous,  though  mnoh  more  frequent,  and 
oompriaes  a  groat  number  of  distinct  forms,  whioh  the  old 
logic  describes  as  the  fallacy  of  the  tequivo^atiOf  aeeidens, 
argnmentum  ad  komineMfPott  hoe  ertfo  propter  Aoc,  undu- 
tributed  middU,  etc.  The  general  characteristic  of  all 
these  different  forms  is  the  application  of  a  middle  term 
composed  not  of  truly  constituent,  but  of  merely  aooident- 
al,  qualiflcations  of  the  two  ideas  which  it  is  put  to  com- 
bine. Thus,  in  a  comedy  of  Holberg,  Erasmus  Hontanus 
proves  that  his  mother  is  a  stone  in  Uiia  way : 
A  stone  cannot  fly ;  yoa  cannot  fly.  Ergo,  You  are  a  stone. 
A  more  thoroughgoing  definition  of  the  terms  will,  in 
most  oases,  be  able  to  destroy  this  kind  of  logical  fallacy, 
which,  however,  has  become  dangerously  frequent  in  our 
days  in  cases  in  which  statistics  are  applied  to  the  solution 
of  historical  or  moral  questions.  Thus  Mr.  Buckle,  in  his 
"History  of  Civilization  in  England,"  reasons  as  follows: 
"Necessary  laws  exclude  free  will.  Statistics  show  the 
ezisteoee  of  necessary  laws  in  history.  Ergo,  free  will  is 
excluded  from  history."  Any  definition  of  history  which 
in  any  way  can  pretend  to  cover  the  field  whioh  in  reality 
belongs  to  the  idea  will  break  this  syllogism  to  pieces,  and 
show  the  fallacy  of  the  conclusion. 

It  must  be  noticed,  however,  that  even  when  a  fallacy 
of  this  kind  shows  us  a  fault  in  the  construction  of  the 
syllogism,  thus  making  the  incorrectness  of  the  perform- 
ance of  the  process  of  reasoning  perfectly  apparent,  it 
generally  originates  in  a  wilful  or  otherwise  unwarranted 
assumption  of  premises;  and  in  his  book  on  logic  Mill 
treats  fallacies  of  this  kind  as  errors  and  mistakes,  though 
he  retains  the  name  of  fallacy.  Clkmens  PETiRgEN. 

Fall  Brook,  post-b.  of  Ward  tp.,  Tioga  co..  Pa.,  the 
southern  terminus  of  the  Tioga  R.  R.,  48  miles  from  Com- 
ing, N.  Y.  It  has  important  mines  of  somi-bitaminoua 
coal.     Pop.  1390. 

Fall  Creek,  post-tp.  of  .\dams  co.,  III.,  on  the  Missis- 
sippi River,  and  on  the  Quiney  Alton  and  St.  Louis  R.  R., 
12  miles  8.  E.  of  Quinoy.    Pop.  ««0. 

Fall  Creek,  tp.  of  Hamilton  co.,  Ind.    Pop.  1&30. 

Fall  Creek,  tp.  of  Henry  eo.,  Ind.     Pop.  2005. 

Fall  Creek,  tp.  of  Madison  oo.,  Ind.     Pop.  2483. 

Fall  Creek,  tp.  of  Yadkin  co.,  N.  C.    Pop.  1192. 

Falling  Bodies.  Among  the  earliest  ideas  derived 
fVom  experience  are  those  of  weight  and  of  the  direction  up 
atid  uonm.  All  material  bodies  tend  downward  with  more 
or  less  force,  and  the  measure  of  this  tendency  in  each  is 
the  weight  of  that  body.  The  tendency  itself  is  imputed 
to  an  influen<ie  called  gravitation  inherent  in  matter  uni- 
versally (see  Qra  vitation),  ^ nd  is  the  resultant  of  the  mu- 
tual attractions  whioh  take  place  between  all  the  material 
particles  of  the  body  and  those  of  the  earth.  When  this 
tendency  is  adequately  resisted,  the  body  is  said  to  be  sup- 

Sorted,  and  it  remains  at  rest;  when  the  resistance  is  witn- 
rawn,  the  body  falls.  Observation  of  bodies  falling  nat- 
urally shows  that  all  do  not  fall  equally  fast.  A  metal 
bullet  descends  with  great  rapidity ;  shreds  of  paper  flutter 
downward  slowly;  some  very  light  substances,  like  the 
down  of  feathers  or  the  winged  seeds  of  plants,  seem 
scarcely  to  descend  at  all;  and  some,  relatively  lighter 
still,  like  bubbles  and  balloons,  even  rise.  But  when  we 
observe  that  if  heavy  bodies  be  immersed  in  water,  the 
differences  and  seeming  anomalies  of  this  kind  which  oe- 
our  are  much  more  numerous  and  more  remarkable  still,  we 
soon  loam  to  attribute  the  unequal  velocities  with  which 
bodies  fall  in  the  atmosphere  to  the  buoyant  power  of  the 
air,  and  the  resistance  it  opposes  to  bodies  moving  through 
it  If,  in  order  to  test  the  truth  of  this  hypothesis,  we 
make  the  experiment  of  dropping'from  the  same  support, 
at  the  same  instant,  in  a  tall  receiver  exhausted  of  its  air, 
two  substances  so  physically  differoot  as  a  bullet  and  a  bit 
of  thistle-down,  we  shall  find  our  anticipation  confirmed; 
for  the  velocity  of  fall  will  be  the  same  for  both,  and  the 
two  will  reach  the  bottom  together.  If  we  would  inquire, 
therefore,  the  laws  which  govern  the  fall  of  bodies,  we 
mnst  consider  bodies  as  falling  freehi — that  is  to  say,  m 
vacHO.  The  buoyant  power  of  the  air  simply  diminishes 
the  downward  tendency  and  velocity  of  descent;  it  is  the 
resistance  to  motion  which  disturbs  the  law  of  fall. 

This  resistance  is  proportioned  to  extent  of  surfaoe ;  the 
weight  or  urging  force  is  proportioned  to  density.  Bodies 
of  largo  specific  gravity,  exposing  small  surface,  are  very 
little  interfered  with  in  their  fall  (at  least,  through  the 
heights  to  which  observation  can  extend)  by  atmospherie 


lesistanee.  But  the  densest  lubstanoaa,  when  spread  ont 
into  thin  laminss,  suoh  as  gold  and  silver  in  leaf,  fall  w 
irregularly  and  as  slowly  as  tissue-paper  or  down. 

The  earliest  experiments  on  the  fall  of  bodies  were  made 
by  Qalileo  at  Pisa,  who  took  advantage  of  the  fhvorable 
opportunity  offered  by  the  famous  leaning  tower  of  that 
city — which  is  ISO  feet  in  height,  and  overhangs  its  base 
by  about  14  feet — to  observe  the  effects  produced  upon 
the  time  and  velocity  of  fall  by  changing  the  form  and  the 
material  of  the  body  subjected  to  experiment.  He  deduced 
the  correct  conclusion  t^at  in  the  absence  of  the  air  all 
bodies,  without  regard  to  their  form  or  density,  would  fall 
with  the  same  velocity ;  but  in  his  time  this  truth  could  not 
be  experimentally  demonstrated,  since  the  air-pump  wai 
then  unknown. 

The  law  governing  the  motion  of  a  body  falling  freely 
may  be  abstractly  inferred  by  considering  the  relation  of 
force  to  motion.  Velocity  in  a  given  body  is  proportional 
to  the  force  impressed.  As  gravity  is  a  eonttattt  force  (that 
is,  a  force  whicn  acts  all  the  time),  it  imparts  every  instant 
to  the  falling  body  a  minute  addition,  always  the  same  in 
amount,  to  the  velocity  which  the  body  had  before.  Thus, 
this  velocity  goes  on  increasing,  and  increases  equally  in 
equal  times — in  teohnical  language  it  is  uniformly  aticele- 
rated — and  the  final  velooity  is  always  proportional  to  the 
time  which  has  elapsed  since  the  fall  began.  By  experi- 
ment it  is  found  that  a  body,  in  falling  from  a  state  of  rest, 
acquires,  in  one  second  of  time,  a  velooity  which,  continued 
aniformly,  would  carry  it  over  32.2  feet  in  a  second.  If, 
then,  we  put  S2.2  ft.  —  ;,  and  represent  any  other  time  in 
seconds  (whole  or  fractional)  by  (,  and  also  represent  the 
final  velooity  by  e,  we  shall  have  c  =  yl. 

The  expression  for  space  s,  fallen  through  in  time  (,  is  not 
so  obvious,  because  the  velocity  is  not  uniform.  But  sinoe, 
for  uniform  velocity,  we  have  i^vt,  if  we  suppose  the  time 
t  to  bo  divided  into  on  indefinite  number  ( =  n)  of  minute 
parts,  during  each  one  of  which  the  velocity  remains  uni- 
form, while  the  velocities,  in  the  snecessire  instants  de- 
noted by  v„  Vi„  r,  ,  etc.,  uniformly  increase,  and  the  final 
velocity  Vn  is  equal  to  v — that  is,  to  the  velocity  acquired 
by  falling  through  the  whole  time,  f — ^then  the  sum  of  all 


the  spaces  «,  = 


■  v,~,  »,,  —  p.. 


. .  s«— ,  will  be  equal  (with 


only  a  very  minute  error)  to  t,  the  whole  spaoe  fallen  through 

in  time  (.    By  making  a  infinitely  great,  -  becomes  infln- 

n 

itely  small,  and  ;  +  ;,  +  ;„+....  tn  =  '.      But  »,  +  »„, 

etc  is  an  arithmetical  series,  of  whioh  the  sum  is  equal  to 

half  the  sum  of  the  extremes  multiplied  by  the  nomber  of 

terms.     Uenee, 

», +  ««     e,  +  »Si  « 

2  2      n 

Or  as,  on  this  supposition,  «,  Is  too  small  to  be  appreei- 

•ble,  >  — JeaC^Jrt.     And  as  v  =gt,  we  have,  finally,  by 

substitution,  t^JoA     If  «•=!  second,  t  —  Jjr^lS.l  feet. 

That  is,  the  space  fallen  through  in  one  second  from  rest  is 

half  that  through  which  the  acquired  velocity  would  cause 

it  subsequently  to  move  if  continued  uniform  for  another 

second.     This  proposition  may  be  stated  oonversely  and 

?;enerally  thus:  The  velocity  acquired  by  a  body  in  falling 
rom  rest  during  the  time  ( is  such  as,  continued  uniform, 
would  carry  it  in  an  equal  time  over  twice  the  space  through 
which  it  has  fallen  to  acquire  that  velocity.  The  following 
table  shows  the  spaces  fallen  during  the  number  of  seconds 
or  fractional  parts  of  seconds  specified  in  it,  the  distances 
through  which  the  acquired  velocity,  continued  uniform, 
would  carry  the  body  in  a  time  equal  to  the  time  of  fall, 
■ad  the  acquired  velooity  (per  second)  itself: 


f  «tiiiwor  rkii, 
MOODdf  or  fnotioDi. 


0.001 

0.01 
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3=  IfMUe  fUlcn, 
Act  saddeohiulii. 


0.000010 
0.00161 
0.ISI0 
a2516 
1.0062 
4.02.'!0 
9.0662 
12.3284 
16.1    ■ 
64.4 
144.9 
2S7.6 
*02J> 
879.6 
788.9 
1090.4 
1304.1 
1610.1 
2.318.4 
4822.8 
5216.4 
64M.0 


d  =3  dlitaneo  In  tin 
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0.0000S2 
0.00322 
0X30 
OMBl 
2.0186 
8.0S0O 
18.1125 
24.6668 
32.2 
128L8 
289.8 
E1S.3 
808.0 
11S9.2 
1877  Jl 
2060.8 
2608.2 
8220.0 
4636.8 
9245.0 
10432.8 
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0.0322 
0JI22 
3.220 
4.025 
8.0SO 
16.100 
24.160 
28.178 
82.2 
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96.6 
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386.4 
488.0 
579.6 
644.0 
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The  ralae  of  9  —  the  velocity  acquired  in  one  second  of 
fall,  is  commonly  said  to  represent  the  accelerating  force 
of  graTity  ;  and  this  varies  slightly  with  the  latitude  of  the 
place,  being  greatest  at  the  poles  of  the  earth  and  leaxt  at 
the  equator.  The  value  32.2  fl.  corresponds  to  about  lati- 
tade  i5°,  and  for  ordinary  uses  may  be  taken  as  true  every- 
where. 

Of  the  three  quantities  ;  v,  and  I,  if  any  one  be  known, 
the  other  two  may  be  found  from  the  following  formnlso, 
of  which  two  have  been  given  above  and  the  rest  are  de- 
dueible  from  them : 


1.  .=iff.'. 

3.1--. 
g 

6.  v~gt. 

-J- 

«.  r-V^. 

If  »  body  be  projected  downward  with  the  velocity  r.,  it 
is  obvious  that,  for  the  space  passed  over  in  the  time  (,  there 
mast  be  added  the  space  «,(  due  to  the  velooity  of  projeo- 
tion,  to  \gfl  due  to  gravity ;  hence  •  =  r,l  +  jj('.  But  if 
the  body  be  projected  directly  upward,  the  gravity  op- 
poses the  aaeenl,  and  i  =  v^  —  \jfl.  Substituting  for  gt  from 
(5)  we  have  t=^r,t  —  \rt.  The  space  •  is  maximum  when 
the  projeetUe  force  is  exhausted,  and  the  body  then  falls 
a£a.in  as  from  rest.  On  reaching  the  point  from  which  it 
was  projected,  it  will  have  re-acquired  the  velocity  ?«,  lost 
in  ascending,  which  will  also  be  toe  velocity  v  imparted  by 
grmvity.  Honoe,  when  the  space  <  described  by  a  body 
projected  vertically  upward  becomes  maximum,  t>a  =  v;  and 
«  ^  rat  —  }v(  —  r< —  }>'(  =  }f(,-  that  is,  the  body  will  ascend 
to  the  same  height  from  which  it  must  have  fallen  to  acquire 
the  velocity  of  projection.  A  cannon-ball  leaves  the  guo 
with  a  velocity  of  about  1200  feet  per  second.  If  flred  di- 
rectly upward,  it  ought  to  rise  OOiP -1- 6-1.4  ^  22,360  feet, 
or  nearly  4}  miles,  and  be  absent  74.63'(  seconds  (time  of 
rise  aod  fall),  when  it  should  return  with  the  original  ve- 
locity of  1200  feeL  But  the  resistance  of  the  air  at  such 
high  velocities  is  so  great  that  these  anticipations  will  be 
f»r  from  being  realised. 

The  motions  of  bodies  descending  inclined  planes  (with- 
out friction)  ate  governed  by  the  same  laws  as  those  of 
bodice  falling  freely,  the  urging  force  being  reduced,  how- 
ever,  in  tM  ratio  of  radius  to  the  sine  of  inclination.  If  « 
be  the  angle  of  inclination,  all  the  foregoing  formula  will 
be  made  applicable  to  this  ease,  by  substituting  g  sin.  «  for 
ff  wherever  this  letter  oocurs.  As  v^n/^gi,  and  as<>={, 
the  length  of  the  plane,  when  the  body  descends  it  to  the 
bottom,  we  have  v  -^  -Jigl  sin.  a.  But  lt'm.a  =  h,  the  height 
of  the  plane,  or  n  —  VS^XT  Hence  the  velocity  acquired  by 
a  body  in  descending  an  inclined  plane  is  precisely  the 
same  as  that  attained  in  falling  fkvely  through  the  vertical 
height  of  the  plane.  Also,  putting  I,  for  the  time  of  descent 
of  the  plane, 

rii  l2l  sin.  a  1         (ih  t 

Since  (,=  V—; =  ■*/— ^— - — _ -; --»/ — _ -.  ; 

Vy  (ID,  a        vy  Bin.'  a         sin.  a      V  9         SID.  « 

hence,  (,  sin.  ■  =>  (/  or  C, :  ( : :  1  :  ain.  ■  : :  I :  k. 

That  is,  the  lime  down  the  plane  is  to  the  time  of  falling 
throagh  the  height  of  the  plane  as  the  length  of  the  plane 
U  to  its  height;  and  if  any  number  of  planes  have  the 
same  height,  the  several  times  of  descent  down  them  will 
be  as  their  respective  length?.  Hence,  if  a  plane  be  one 
foot  high  and  forty  feet  long,  a  body  will  be  ten  seconds 
in  descending  it ;  if  of  the  same  height  and  twenty  feet 
long,  five  seconds.  With  four  feet  height  and  eighty  feet 
length,  the  time  will  be  ten  seconds ;  with  the  same  height 
and  forty  feet  length,  live  seconds.  Owing  to  the  retarda- 
tion of  velocity  and  the  protraction  of  the  time  of  descent 
of  bodies  upon  inclined  planes,  the  experimental  investi- 
gation of  the  motion  of  falling  bodies  is  much  easier  upon 
such  planes  than  when  bodies  fall  freely,  the  resistance  of 
the  atmosphere  being  also  greatly  reduced.  Hence,  Oalileo 
made  use  of  such  planes  for  the  purpose  of  determining 
the  laws  of  fall,  since  his  time  more  elaborate  instru- 
mental means  have  been  devised  for  accomplishing  the 
same  result,  of  which  the  most  important  are  the  machines 
of  Atwood,  Morin,  and  Bonrbonte. 

Atwood's  machine  is  briefly  described  under  that  name 
in  our  first  volume,  but  this  is  the  proper  place  to  explain 
its  uses.  The  appearance  of  the  machine  is  shown  in  Fig. 
I.  An  upright  column  about  eight  feet  high  sustains  a 
small  platform  on  which  the  essential  port  of  the  machine 
rests.  This  consists  of  a  light  wheel  delicately  supported 
upon  large  friction-wheels,  and  carrying  two  equal  weights 
suspended  at  the  extremities  of  a  slender  and  very  flexible 
silken  cord,  which  runs  in  a  groove  upon  its  circumference. 
While  these  two  weights  continue  to  be  equal  the  system 
remains  at  rest,  but  if  an  additional  weight,  however  small, 
be  plaeed  upon  either,  this  one  will  descend,  and  in  de- 


Atwood's  Machine. 


scending  will  generate  a  velocity  in  a  given  time  as  many 
times  less  than  that  produced  in  the  same  time  by  gravity 
p,g  ]  in  bodies  falling  freely 

as  the  added  weight  is 
less  than  the  entire  mass 
moved.  It  is  common, 
in  experimenting  with 
this  machine,  to  employ 
weights  having  a  defi- 
nite proportion  to  this 
mass.  Thus,  if  the 
whole  mass  is  sixty- 
four  times  as  heavy  as 
the  added  weight  which 
famishes  the  motive- 
power,  the  velocity  gen- 
erated in  one  second 
will  be  the  sixty-fourth 
part  of  thirty-two  feet 
(disregarding  for  the 
moment  the  fraction); 
that  is  to  say,  six  in- 
ches. And  as  the  space 
fallen  through  in  tbe 
first  second  from  rest  is 
only  half  as  great  as 
that  which  expresses  the 
acquired  velocity,  the 
weights  of  the  machine 
will  move  only  three  in- 
ches in  this  first  second. 
In  preparing  for  experi- 
ment, one  of  the  weights 
is  loaded  and  raised 
nearly  to  the  platform 
at  the  top  of  the  col- 
umn, where  it  is  detain- 
ed by  a  movable  arm 
brought  beneath  it,  and 
is  held  at  rest  at  the  lero 
of  a  divided  scale,  shown 
in  the  figure,  on  which 
the  distances  of  descent  are  to  be  noted.  A  clock,  supported 
by  a  bracket  on  the  side  of  the  column,  is  connected  with 
the  movable  arm  above  mentioned  by  a  mechanism  which 
causes  tbe  arm  to  drop  jnst  as  the  second-hand  marks  lero. 
Sliding  on  tbe  scale  is  a  small  movable  brass  stage,  which 
may  be  placed  at  any  point  at  which  it  is  desired  to  arrest 
the  fall.  And  there  is  also  a  ring  sliding  on  the  same  scale, 
on  which  the  load  of  the  descending  weight  may  rest,  leav- 
ing the  weight  afterwards  to  descend  unloaded.  The  forms 
of  the  weights  used  as  loads  may  be  seen  represented  on  the 
left  in  the  figure,  where  also  are  given  direct  views  of  the 
stage  and  ring.  The  loading  weights  designed  to  be  ar- 
rested by  the  ring  are  constructed  with  arms.  The  others 
are  simple  disks  notched  to  the  centre,  that  they  may  not 
interfere  with  the  suspending  hook  and  cord.  The  clock 
marks  the  seconds  with  a  loud  tick.  The  moment  at  which 
the  load  is  taken  off  by  the  ring,  or  at  which  the  moving 
weight  strikes  the  stage,  is  indicated  by  the  sound  of  the 
contact.  The  law  of  motion  is  illustrated  by  noting  tbe 
points  on  the  scale  at  which  coincidence  takes  place  be- 
tween these  sounds  and  the  beats  of  the  clock.  Thus,  if  as 
above  supposed,  the  load  is  one  sixty -fourth  of  the  whole 
moving  mass,  and  the  stage  is  fixed  three  inches  below 
sero,  the  stroke  of  the  weight  on  the  stage  will  coincide 
exactly  with  the  first  beat  of  tbe  clock  heard  after  the 
movement  begins.  But  in  order  that  coincidence  may  oc- 
cur at  the  second  beat,  the  stage  must  be  placed  at  four 
times  OS  great  a  distance  down,  or  at  twelve  inches.  For 
coincidence  at  the  third  beat  the  distance  must  be  nine 
times  as  great,  or  twenty-seven  inches.  In  like  manner 
four  seconds  require  sixteen  times  as  great  a  distance;  and 
five  seconds,  twenty -five  times,  or  seventy-five  inches,  which 
is  equal  to  six  feet  and  three  inches.  This  illustrates  the 
law  of  uniform  acceleration  theoretically  established  above 
— vii.  that  the  space  is  as  the  square  of  the  time.  If, 
however,  the  moving  weight  be  unloaded  at  the  distance 
three,  by  placing  the  ring  at  that  point,  then  its  subsequent 
motion  will  not  bn  accelerated,  bnt  uniform,  and  its  velocity 
will  bo  2  X  3"  ==  6" ;  so  that  it  will  take  it  twelve  additional 
seconds  (or  thirteen  in  all)  to  reach  the  stage  at  the  seventy- 
fifth  inch — a  point  which,  under  the  previously  supposed 
conditions,  it  reaches  in  five. 

Tbe  apparatus  of  Bourbouie,  represented  in  Fig.  2,  offers 
some  advantages,  in  respect  to  the  accuracy  of  its  indica- 
tions, over  thtt  just  described.  This  has  the  pulley,  weights, 
ring,  and  stage  of  Atwood's.  The  pulley  also  sometimes 
runs  on  friction-wheels,  though  none  are  shown  in  this 
figure.  But  this  machine  differs  from  the  other  in  being 
provided  with  a  light  cylinder  on  the  same  axis  with  tbe 


20 


FALLING  SPRING— FALL  OF  MAN. 


pulley,  on  Trbicfa  re^a  the  extremity  of  a  delicate  tracer,  L. 
This  tracer  ii  an  elastic  spring  capable  of  a  slight  lateral 

Fm.  2. 


Boarbouie's  Modificattuu  of  Atwood'a  Maehiue. 

vibratory  motion,  which  is  maintained  daring  the  experi- 
ment by  an  electro-magnet,  £,  of  which  the  exciting  bat- 
tery is  seen  at  0;  the  battery  circuit  being  alternately 
closed  and  broken  by  the  vibration  itself.  The  same  battery 
excites  an  electro-maignet  at  M,  whioh  holds  one  of  the 
pulley-weights  at  M',  though  loaded  with  the  additional 
weight  N.  If  the  circuit  is  momentarily  broken,  the  weight 
M  is  released  and  M'  falls.  The  tracer  then  describes  upon 
the  surface  of  the  cylinder  A  a  siouous  ourve,  in  whioh  the 
summits  of  the  successive  undulations  will  be  equidistant  if 
the  motion  is  uniform,  and  gradually  increasing  in  distance 
if  it  is  accelerated.  As  the  vibrations  of  elastic  bodies  are 
isochronous,  the  undulations  are  described  in  equal  times, 
and  the  distances  of  the  successive  summits  from  the  be- 
ginning of  the  trace  are  proportional  to  the  distances  sim- 
ultaneously passed  over  by  the  weight  M'.  In  order  to 
prevent  the  curves  described  in  the  successive  revolutions 
from  confusing  or  obliterating  each  other,  the  cylinder  is 
made  to  run  upon  a  heliooidal  axis  which  gradually  dis- 
places it  laterally.  And  since  it  is  necessary  that  the  mo- 
tion shall  be  as  little  interfered  with  as  possible  by  the 
friction  of  the  tracer,  the  surface  of  the  cylinder  is  covered 
with  paper  coated  with  lampblack  from  the  smoke  of  burn- 
ing camphor.  It  adds  to  the  exactness  of  the  measure- 
ments between  the  successive  sinuosities  to  allow  the  ma- 
chine, after  having  prepared  it  for  the  experiment,  to  run 
for  a  few  seconds  witnout  attaching  the  battery.  The  trace 
will  then  be  a  simple  line  without  sinuosities.  Afterwards, 
on  restoring  the  original  arrangement,  connecting  the  bat- 
tery, and  experimenting  in  the  usual  manner,  the  undulat- 
ing line  described  by  the  tracer  will  cross  the  mean  line 
previously  traced,  at  intervals  of  time  exactly  equal,  and 
the  intersections  thus  formed  will  afford  more  definite 
points  of  reference  in  measurement  than  are  found  in  the 
rounded  summits  of  the  undulations. 

Morin's  machine,  which  remains  to  be  described,  is  rep- 
resented in  Fig.  3.  The  essential  part  of  this  machine  is  a 
vertical  cylinder  six  or  seven  feet  high,  turning  easily  upon 
its  axis  of  Bgnre,  and  driven  by  clockwork  and  a  descend- 
ing weight.  A  wind-vane  regulator  serves  to  maintain 
uniformity  of  motion.  The  cylinder  is  closely  covered  with 
while  paper,  which  ought  to  be  ruled  with  equidistant 
parallel  .lines,  both  horisontally  and  vertically.  A  weight, 
which  is  perfectly  free  to  fall  when  released  from  a  detent 
at  the  top  of  the  machine,  is  guided  in  its  fall  by  a  couple 
of  wires  stretched  vertically,  and  carries  in  its  descent  a 
pencil,  of  which  the  point  is  kept  by  a  light  spring  in  con- 


tact with  the  paper  wrapping  the  revolving  cylinder.    The 
machine,  after  being  started,  is  allowed  to  run  until  the 
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Morin's  Apparatus, 
rotation  becomes  sensibly  uniform,  when  the  detent  is 
touched  and  the  weight  allowed  to  fall.  The  velocity  of 
descent  being  accelerated,  while  that  of  the  rotation  is  uni- 
form, a  trace  will  be  described  by  the  pencil,  which,  as  the 
resultant  of  these  two  motions,  will  be  necessarily  a  curve. 
By  measuring  the  co-ordinates  of  this  curve,  which  the 
regular  ruling  of  the  paper  will  make  an  easy  process,  it 
will  be  found  to  have  the  properties  of  a  parabola;  and 
from  this  the  law  of  acceleration  is  at  once  deduced,  and 
is  found  to  be  identical  with  the  law  determined  by  theory. 

F.  A.  P.  Barnard. 

Falling  Spring,  post-tp.  of  Greenbrier  co.,  West  Ta. 
Pop.  1138. 

Falling  Stars.  See  Mkteorb,  by  Psor.  H.  A.  Kew- 
TOW,  LL.D.,  M.  N.  A.  S. 

Fal'lington,  a  v.  of  Falls  tp.,  Bucks  co..  Pa.     P.  211. 

Fairing  Wa'ter,  post-tp.  of  Berkeley  co.,  West  Va. 
Pop.  1218. 

Fall  of  Man,  in  theology,  the  lapse  of  the  first  man, 
and  through  him  the  lapse  of  the  human  race,  from  the 
state  of  integrity  into  the  state  of  corruption.  The  doc- 
trine is  placed  usually  as  the  systematic  link  between  crea- 
tion and  redemption.  The  narrative  in  Gen.  iii.  is  treated 
throughout  the  Bible  as  historical.  The  myths  and  legends 
of  paganism  have  many  parallels  with  the  Scripture  ac- 
count of  the  Fall.  The  tree  of  knowledge  is  generally  re- 
garded as  simply  affording  the  means  of  testing  man,  not 
as  having  in  its  fruit  any  special  objective  character.  The 
serpent  is  simply  organic  and  instrumental,  the  mask  of 
the  real  tempter,  the  devil.  The  sin  of  the  Fall  is  apostasy 
from  moral  fellowship  with  God,  caused  by  abuse  of  the 
freedom  of  the  will,  and  followed  by  the  loss  of  the  divine 
image  and  by  liability  to  temporal  and  eternal  death  on 
the  part  of  Adam  and  his  posterity.  Various  explanations 
have  been  urged  as  substitutes  for  the  historical  sense  of 
the  narrative,  both  in  ancient  and  modern  times.  The 
Ophites  regarded  the  serpent  as  incarnate  Wisdom.  Many 
modem  German  thinkers  consider  the  Fall  as  a  necessary 
part  of  man's  development  in  t«ason  and  character,  "  the 
happiest  event  in  human  history."  Hase  calls  it  "the 
image  of  that  which  occurs  in  every  man."  Nitxsch  says, 
"it  is  true  history,  but  not  actual."  (A  statement  and 
vindioation  of  the  received  view  will  be  found  in  Kracth's 
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CbMersatiw  Rtformatio*,  370-455,  and  HoDOX's  Sj/tttmatie 
Theology,  ii.  12S-12U.)  C.  P.  Kragtb. 

Fallo'pian  Tabes  [named  Trom  Fallopius,  long  re- 
puted aa  their  discoverer],  or  more  properly  O'vidnctS) 
in  the  higher  animals,  two  oanals  in  the  free  margin  of  the 
broad  ligaments  of  the  uterus,  one  on  either  side,  extending 
from  the  ovary  to  the  uterus.  In  woman  the  tubes  are 
each  about  four  inches  long,  with  a  very  narrow  passage 
along  the  inner  half  of  the  length,  but  muoh  larger  out- 
ward. The  inner  end  opens  into  the  cavity  of  the  uterus, 
and  the  trumpet-shaped  outward  end  opens  into  the  ab- 
dominal cavity.  The  outward  end  is  fimbriated  with 
fringe-like  processes,  and  has  been  called  mortu*  diaboli. 
The  oviducts  are  identical  with  what  are  called  MUllcr's 
ducts  in  the  foetus.  Birds  have  but  one  developed  oviduct. 
In  most  marsupials  each  tube  serves  as  a  separate  uterus, 
la  the  higher  animals  the  uterus  and  vagina  are  regarded 
as  formed  by  the  union  of  the  oviducts.  The  office  of  the 
Fallopian  tnbes  is  to  convey  the  ovum  from  the  ovary  to 
the  uterus.  Revised  Br  Willard  Parker. 

Fallo'pias,  or  Fallopio  (Qabriele),  an  illustrious 
anatomist,  b.  at  Hodena  in  1528,  or,  according  to  Tomas- 
sini,  in  1490.  With  Veaalius  and  Eostachius  (the  latter 
his  rival)  Fallopius  has  the  honor  of  being  the  chief  re- 
storer of  anatomical  science;  he  taught  at  Ferrara  and 
Pisa,  and  in  1551  become  professor  of  anatomy  and  surgery 
at  Padua  and  director  of  the  botanic  gardens.  His  name 
is  given  to  the  Fallopian  tubes,  which  he  did  not  first  dts- 
sover,  though  be  first  suggested  correctly  their  use. 

Fallonx,  de  (FRinfiRic  Alfrbd  Pierre),  Vioortb, 
b.  at  Angers,  France,  May  7,  1811,  became  distinguished 
OS  a  political  leader  of  the  Catholic  party,  but  retired 
from  public  life  in  1851;  became  one  of  the  editors  of  the 
CorrespoHdant  in  1855;  and  is  known  by  his  Hittoire  de 
LoHit  XVl.  (1840),  a  Legitimist  work;  Hietoin  da  Pit  V., 
1344:  Madame  Smelekine,  »a  vie  et  tee  auvree,  1859;  and 
another  volume  of  Madame  Swetehine'e  letters,  1806 ;  also 
some  devotional  and  other  works. 

FaI'low,  a  name  formerly  applied  to  land  which  is  al- 
lowed to  rest  after  cropping  for  one  or  more  seasons  with 
no  tillage,  except  perhaps  one  or  more  ploughings.  Such 
»i«  now  called  ntJced  fallows.  The  custom  is  a  very  an- 
eient  one,*and  is  chiefly  useful  on  heavy  soils,  where  it 
acts  probably  by  way  of  liberating  plant-food  from  hitherto 
unavailable  compounds.  It  has,  among  the  best  farm- 
ers, given  way  to  what  is  called  the  green  fallow,  of 
which  the  clover-fallow  is  one  of  the  best  kinds.  Some 
green  crop,  u  clover  or  buckwheat,  is  grown  and  allowed 
to  rot  on  the  surface,  or  is  ploughed  under.  This  crop 
■erre*  at  onoe  to  choke  the  weeds  and  to  fertilise  the  land, 
and'tfae  growing  crop  saves  the  soil  from  blowing  away  in 
the  winds,  which  in  naked  fallows  causes  a  serious  loss. 

Fallow  Deer  [/allow  means  "  pole  yellow  "],  the  most 


Fallow  Deer  (Oama  vulgarU). 


eommon  deer  of  Europe,  found  also  in  Northern  Africa,  is 
ibe  Dama  vulgarie.  Tnough  now  very  common  in  England, 
it  was  introdnoed  there,  but  very  early,  it  is  supposed  by 
the  Roman  colonists.  In  a  wild  state  it  only  exists  in 
Southern  Europe,  but  in  the  later  Tertiary  its  range  ex- 
tends farther  N.  In  summer  it  is  beautifully  mottled. 
The  male  is  called  a  buchi  the  female  a  doe,  the  young  a 
fawn.  The  doe  is  without  horns.  The  venison  of  the  fal- 
low deer  is  regarded  as  the  most  savory  known.  It  is 
smaller  than  the  stag,  and  has  more  spreading  and  pal- 
mated  horns.  It  goes  in  herds,  and  each  herd  has  its 
master,  an  old  book  which  all  the  others  obey. 

Fal'lowfield,  tp.  of  Washington  oo..  Pa.  Pop.  834. 

Fall  Riv'er,  tp.  of  La  Salle  co.,  III.     Pop.  523. 

Fall  River,  post-tp.  of  Oreenwood  co.,  Kon.    P.  1119. 

Fall  River,  tp.  of  Wilson  co.,  Kan.     Pop.  890. 

Fall  lUver,  city  of  Bristol  oo.,  Mass.,  in  lat.  41°  42' 
3"  N.,  Ion.  71°  9'  37i"  W.,  on  the  Rhode  Island  border, 
on  the  eastern  side  of  Mount  Hope  Bay,  the  north-eastern 
arm  of  Narragansett  Bay,  and  along  Taunton  River,  some 
20  miles  from  the  sea.  It  ii  about  9  miles  in  length, 
comprising  271  square  miles ;  is  48^  miles  S.  of  Boston, 
Mass.,  20  from  Providence,  R.  I.,  15  from  Taunton,  Mas;., 
13  from  New  Bedford,  Mass.,  and  18  from  Newport,  R.  I., 
being  central  to  them  all  and  connected  with  each  by  rail- 
way. It  is  at  the  head  of  deep-water  navigation,  and  the 
terminus  of  a  line  of  steamers  from  New  York.  Its  in- 
dustries comprise  iron-works  that  run  105  nail-machines 
and  turn  out  120,000  kegs  of  nails  yearly ;  2  large  calico 
print-works  (the  American  and  the  Bay  State),  one  of 
which  has  over  900  employes  and  runs  16  machines,  and 
together  they  turn  out  75,000,000  yards  of  calico  per  an- 
num; 1  woollen -factory ;  38  cotton-mills,  turning  out  some 
300,000,000  yards  per  annum,  mostly  print  cloths ;  a  large 
bleochery,  and  a  multitude  of  mechanical  enterprises  con- 
nected with  the  cotton  manufacture.  The  capital  employed 
in  these  industries  is  over  {20,000,000,  keeping  in  motion 
1,209,788  spindles  end  29,521  looms.  The  cityeontains 
water-works,  nearly  completed,  bringing  the  water  from 
Watuppa  Lake,  a  beautiful  sheet  of  water  10  miles  long  in 
the  eastern  part  of  the  city ;  an  efficient  paid  fire  depart- 
ment with  fire-alarm  telegraph ;  6  national  and  4  savings 
banks ;  2  daily  and  3  weekly  newspapers ;  immense  granite- 
quarries;  a  large  coastwise  shipping-trade;  a  children's 
home;  a  free  public  library  and  reading-room;  a  high 
school,  3  large  graded  grammar  and  many  primary  schools ; 
23  churches ;  and  a  public  park  of  60  acres.  Fall  River 
was  first  settled  in  1059,  incorporated  as  a  town  in  1803, 
and  became  a  city  in  1854.     Pop.  26,760. 

William  Reeo,  Ed.  "Daily  EviRino  News." 

Fall  River,  post-v.  of  Fountain  Prairie  tp.,  Columbia 
oo.,  Wis.,  on  the  Milwaukee  and  St  Paul  K  R.     Pop.  259. 

Falla,  county  of  Texas,  in  the  E.  central  part.  Area, 
795  square  miles.  The  surface  is  fertile,  one.  half  prairie 
and  one  half  timbered  land.  Cattle,  com,  and  eotton  are 
the  staples.  It  Is  traversed  by  the  Houston  and  Texas  Cen- 
tral R.  R.  and  by  the  Broios  River.    Cap.  Morlin.    P.  9851. 

Falls,  tp.  of  Cerro  Oordo  co.,  la.     Pop.  553. 

Falls,  tp.  of  Chase  oo.,  Kan.    Pop.  459. 

Falls,  tp.  of  Hooking  oo.,  0.  It  contains  Logan,  the 
«onnty-seat.     Pop.  3700, 

Falls,  tp.  of  Muskingum  co.,  O.    Pop.  3361. 

Falls,  tp.  of  Bucks  oo..  Pa.    Pop.  2298. 

Falls,  post-tp.  of  Wyoming  co..  Pa.     Pop.  1090. 

Falls,  tp.  of  Fayette  co.,  W.  Va.     Pop.  1414. 

Falls'barg,  tp.  and  post-v.  of  Licking  co.,  0.    P.  865. 

Falls'bnrgh,  post-tp.  of  Sullivan  co.,  N.  Y.,  on  the 
New  York  and  Oswego  Midland  R.  R.  The  township  con- 
tains several  villages.  Leather,  lamber,  and  dairy  products 
are  manufactured.     Pop.  3206. 

Falls  Charch,  post-tp.  of  Fairfax  co.,  Va.,  on  the 
Washington  and  Ohio  B.  R.,  11  miles  firom  Alexandria. 
Pop.  2461. 

Falls  City,  post-v.  and  <p.,  capital  of  Richardson  co., 
Neb.,  9  miles  W.  of  the  Missouri  River,  in  the  Great  Ne- 
maha Valley  and  on  the  Atchison  and  Nebraska  R.  R.  It 
has  a  brick  court-house,  nearly  completed,  2  hotels,  good 
schools,  5  churches,  25  stores,  excellent  flouring-mills,  two 
weekly  newspapers,  and  a  broom-factory ;  also    a   pork- 

?Bcking  house,  nearly  completed.     Pop.  of  v.  607 ;  of  tp. 
160.     W.  S.  Stretch,  Ed.  "  Nehaba  Valley  Journal." 

Falls  City,  post-v.  of  Fayette  oo..  Pa.,  on  the  Pitts- 
burg Washington  and  Baltimore  R.  R. 

Falls  of  Montmorenci,  a  celebrated  waterfall  and 
village  in  the  counties  of  Quebec  and  Montmorenci,  prov- 
ince of  Quebec,  Canada.     Here  the  river  Montmorenci  falls 
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from  a  preoipioe  250  fMt  high  direotly  into  the  St.  Lav- 
r«Doe,  7  milea  b«low  Qaabeo.  Tb«  village  at  thii  point  haa 
a  population  of  about  860,  and  haa  manafaotnrea  of  lumjber. 
The  falls  are  visited  by  great  Dumben  of  traveller*  in  sum- 
mer, when  the  aoene  ii  one  of  great  beauty.  In  winter  very 
Urge  and  remarlcable  ooncs  of  ioe  form  here. 

Fall'atOB,  post-v.  of  HarfoN  oo.,  Md. 

Fallston,  b.  of  Beaver  oo.,  Pa.     Pop.  629. 

Falls'towB,  tp.  of  Iredell  eo.,  V.  C.    Pop.  879. 

Fall*  Til'lagC)  po«t-v.  of  Canaan  tp,,  Litohlield  co.. 
Conn.,  on  the  Honsatonio  R.  R.,  67  miles  N.  of  Bridgeport, 
at  the  romantic  falls  of  the  Houaatonio  Biver,  has  a  na- 
tional and  a  aavinga  bank,  and  mannfaotures  of  iron, 

Fal'monthj  parliamentary  and  municipal  borough  of 
Bngland,  in  the  county  of  Cornwall,  on  a  branch  of  the  es- 
tuary of  the  Fal,  which  hero  forms  one  of  the  best  harbors 
in  Bnglan(l,  S  by  1  to  2  miles  in  extent,  12  to  18  fathoma 
deep,  and  eapable  of  sheltering  600  vessels  at  a  time.  It  is 
a  rendezvous  for  fleets  and  mail-paokets.     Pop,  6294. 

Falmouth,  post-v.,  county-seat  of  Pendleton  co.,  Ky. 
on  the  Kentucky  Central  R.  R.,  39  miloa  S.  by  E.  of  Cov- 
ington, and  on  the  Licking  Rivor.  It  has  a  weekly  news- 
paper.    Pop.  614. 

Falmoath,  poat-tp.  of  Cumberland  co..  He.,  7  milea 
X.  of  Portland,  on  the  Orand  Trunk  and  the  Maine  Central 
R.  Rs.  Portland  and  the  neighboring  towns  were  included 
in  the  old  town  of  Palmouth.  It  borders  on  Cosco  Bay, 
has  three  churches,  great  water-power,  and  manufootures 
of  brioka,  machinery,  oarriagos,  eto.     Pop.  1730. 

Falmonth,  post-tp,  of  Barnstable  co.,  Mass.,  at  the 
extreme  W.  end  of  Cape  Cod,  on  the  shores  of  Bustard's 
Bay  and  Vineyard  Sound.  It  has  a  spacious  harbor  at 
Wood's  Hole,  which  is  safe,  never  freezes,  and  is  of  suffi- 
cient depth  for  the  largest  ships  or  steamers.  It  contains 
9  churohes,  4  hotels,  7  post-offices,  1  national  bank,  and  2 
manufactories.  The  Pacific  Uuano  Co.  at  Wood's  Hole  has 
a  capital  of  $1,000,000.  Falmouth  is  rapidly  becoming 
noted  as  a  watering-plaoe,  and  Falmouth  Heights  has  al- 
ready attained  a  wide  reputation  as  a  seaside  roeurt.  Pop. 
2237.  Ed.  or  "  Falhouth  Cbbohicle." 

Falmonth,  tp.  and  post-v.  of  Stafford  co.,  Va.,  on  the 
Richmond  Fredericksburg  and  Potomac  R,  R.  and  on  the 
Bappahannook,  opposite  Fredericksburg.     Pop.  1694. 

False  [Lat./a{<o,/abM<n,  to  "deceive"].  In  music  this 
term  is  often  applied  to  that  which  is  inoorreot,  faulty,  or 
in  direct  violation  of  rule.  To  ting  falsely  or  with  falve  in- 
tonation is  to  deviate  from  the  true  pitch  of  the  notes  sung. 
False  harmoHj/  is  that  which  disregards  the  laws  of  ooanter- 
point  and  correct  taste.  A  false  progrenion  is  a  wrong  reso- 
lution of  a  discord,  two  perfect  fifths  or  ootaves  in  snoees- 
aion,  or  other  similar  error.  A  melodi/  also  may  bo  false, 
not  only  in  performance,  but  in  its  construction,  when  cer- 
tain notes  proceed  otherwise  than  the  harmony  of  the  ao- 
companiment  demands.  A  falsetto  voice  ia  an  abnormal 
series  of  sounds  ranging  above  the  para  and  natural  tones 
of  a  man's  voioe,  and  produced  only  by  more  or  less  of  con- 
straint. WlLLUli  Stauntoh. 

False  Bay  Is  an  inlet  on  the  E.  side  of  the  mountain- 
oua  district  of  South  Africa  which  terminates  in  the  Cape 
of  Oood  Hope.  Aa  it  ie  sheltered  fh>m  the  N.  W,  monsoon, 
to  which  the  harbor  of  Cape  Town  Is  exposed,  it  reoeivea 
periodically  all  trading-vessels  from  Cape  Town  for  tem- 
porary protection,  and  it  is  the  permanent  station  of  the 
naval  foree  of  the  colony. 

False  Cross  Rela'tion,  in  musical  composition,  a 
oertain  progression,  by  a  skip,  in  which  a  note  in  its  na- 
tural form  is  followed  by  the  same  note  altered  by  a  sharp 
or  flat,  or  vice  vend,  in  another  part  of  the  harmony,  as  in 
the  example,  at  a ; 

a  b 


The  disagreeable  eflfect  of  this  arises  from  an  apparent  con- 
tradiction between  the  two  parts,  the  one  being  major,  and 
the  other  minor.  The  error  is  avoided  by  placing  the 
change  on  the  «aiHc  grade  or  the  some  part  of  Me  harmong, 
as  at  6.  WiLUAK  Stadxton. 

False  Impris'onment,  nn  unlawful  deprivation  of 
personal  liberty.  It  is  not  necessary  to  constitute  this  of- 
fence that  there  should  bo  an  actual  incarceration  of  the 
person,  or  that  any  actual  force  should  be  employed  in  pro- 
curing the  wrongful  restraint.  An  unwarrantable  deten- 
tion in  a  private  apartment,  or  even  in  a  public  highway, 
is  sufficient,  and  there  need  be  no  other  exeroise  of  power 
than  a  more  command  or  direction  to  submit  to  arrest,  pro- 
vided it  is  accompanied  with  such  a  display  of  authority. 


or  suoh  threats  of  oompniaion,  or  exhibition  of  means  to 
procure  compliance,  as  naturally  lead  the  person  acoosted 
to  believe  that  he  is  submitting  to  legal  authority,  or  that 
ho  will  be  forced  to  yield  if  he  attempts  resistance.  It  is 
enough  that  one's  voluntary  control  and  direction  of  his 
own  movements  is  wrongfully  interfered  with.  False  im- 
prisonment daaally  occurs  fh>m  the  unjustifiable  exercise  of 
pretended  legal  authority,  as  by  arresting  without  process 
when  prooeaa  is  known  to  be  necessary,  or  when  there 
is  a  mistaken  assumption  that  a  case  ii  one  in  which  no 
process  is  required  to  sanction  an  arrest.  For  instance, 
a  constable  or  other  peace-officer  has  power  to  arrest  with- 
out warrant  if  he  have  reasonable  ground  of  suspicion 
that  a  felony  has  been  committed  and  that  the  person 
whom  he  seeks  to  detain  is  the  offender.  In  like  manner, 
a  private  individual  needs  no  legal  prooeaa  to  juatify  him 
in  taking  into  custody  the  supposed  perpetrator  of  a  felony 
whose  guilt  ia  reasonably  presumable.  A  private  person's 
privilege  in  this  respect,  however,  is  mora  reatricted  than 
that  of  a  constable,  for  mere  suspicion  that  the  offence  has 
been  committed  ia  not  enough,  but  it  muat  be  shown  to 
have  actually  occurred,  even  though  the  party  suspected  be 
in  fact  innocent.  Furthermore,  any  person,  whether  he  be 
an  officer  or  not,  in  whose  preaence  a  breach  of  the  peace  is 
committed,  may  detain  the  wrongdoer  and  deliver  him  to 
the  proper  legal  authorities  for  punishment.  But  when- 
ever the  right  of  arrest  without  warrant  ia  exerciaed,  a 
just  occasion  must  he  shown  to  exist  by  the  entire  oorre- 
apon  deuce  of  the  oiroumatanoes  of  the  case  with  those  re- 
quirements which  alone  afford  a  sufficient  cause  for  deten- 
tion without  process,  or  the  person  making  the  arrest  will 
be  guilty  of  false  imprisonment.  In  all  other  grades  of 
offence  legal  process  is  necessary  to  justify  an  arrest,  and 
without  it  any  restraint  or  detention  of  a  person  is  unlawful. 
So  an  arrest  is  invalid  and  wrongful,  even  if  made  under 
color  of  process,  if  the  process  be  void  from  some  irregu- 
larity or  defect,  or  if  the  arrest  be  made  on  an  unlawful 
occasion,  as  on  Sunday  or  a  legal  holiday,  upon  civil  pro- 
cess merely.  All  who  are  engaged  in  a  wrongful  inter- 
ference with  a  person's  liberty,  either  as  principals  or  in- 
stigators, or  those  who  are  indireotly  its  oauae,  as  by  suing 
out  illegal  process,  knowing  it  to  be  nijustifiable,  are  guilty 
of  an  unlawful  arrest,  and  equally  punishable. 

The  remediea  for  fhlae  imprisonment  aro  adapted  to  se- 
cure either  a  restoration  of  the  person  confined  to  liberty, 
as  by  writ  of  Habeas  Corpcb  (which  see),  or  the  punishment 
of  the  party  who  is  chargeable  with  the  wrongful  confine- 
ment, aa  by  a  civil  action  for  damages  or  a  criminal  indiot- 
mentl  The  jealons  care  and  watchfulness  with  whieh  the 
right  of  personal  liberty  is  protected  at  common  law,  and 
the  numerous  safeguards  which  have  been  provided  to  se- 
cun  its  unhampered  exercise,  are  abundantly  indicated  by 
this  variety  or  remediea,  and  by  the  atrict  rules  which 
confine  the  power  of  arrest  without  prooess  within  narrow 
limits;  only  permitting  its  exeroise  when  offences  of  a  par- 
ticularly criminal  character  are  to  be  punished,  and  when 
any  requirement  of  delay  for  the  purpose  of  obtaining  a 
warrant  would  be  attended  with  danger  to  the  welfare  of 
the  community.  The  high  degree  of  civil  liberty  which 
Engliah-apeaking  peoples  have  developed  and  maintained 
so  sedulously  is  an  outgrowth  of  that  sense  of  parsonal  in- 
dependence and  individuality  of  whieh  the  law  of  false  im- 
prisonment fumiahes  so  ample  and  noteworthy  an  exem- 
pliflcation.    Okorgb  Chase.    Revised  bt  T.  W.  Dwioht. 

False    Pretences.      See  Cheat,  by  PBor.  T.  W. 

Dwioht,  LL.D, 

Falsetto,    See  False,  by  William  Staustox,  S.  T.  D. 

Fal'ster,  Danish  island  in  the  Baltic,  separated  from 
Seeland,  Miien,  and  Laaland  by  very  narrow  straits.  It  is 
very  low,  entirely  flat,  and  somewhat  unhealthful,  but  it  is 
very  fruitful  and  well  cultivated.  It  has  an  area  of  178 
square  miles,  and  a  population  of  32,413.  The  principal 
town  is  Nykjobing,  on  the  Guldborgsund,  between  Falster 
and  Laaland. 

Fa'laB«  or  Fah'lnB)  town  of  Sweden,  situated  at 
Lake  Bunn,  120  miles  N,  W.  of  Stockholm.  It  is  famous 
for  its  copper-mines,  which  gave  tiustavns  Adolphua  occa- 
sion to  call  it  "the  treasury  of  Sweden,"  but  at  that  time 
the  mines  yielded  .WOO  tons  annually,  while  at  present  they 
yield  only  400  tons.     Pop.  4618. 

Falnns,  a  name  given  to  a  aub-division  of  the  miooene 
tertiary  in  the  valley  of  the  Loire,  France.  Tho  Falunian 
beds  of  D'Orbigny  include  the  gret  <l»  Fontaixeblean — the 
upper  portion  of  the  eooene— and  also  tho  overlying  mio- 
cene  strata. 

Famagos'ta,  or  Famagnsta,  city  on  the  eastern 
coast  of  Cyprus,  From  tho  twelfth  to  the  eighteenth  cen- 
tury, while  Cyprus  was  under  tho  Venetian  rule,  Fama- 
gosta  was  one  of  the  prineipal  eommeroial  eities  of  the 
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Lcrant,  bat  now  iti  dsfane««,  wftrehoases,  palaoca,  kad 
ehanhu  are  in  rains,  and  ita  liarbor  ii  olioked  up  by  land. 
It  ia  inhabitod  bj  200  or  SOO  Ormlca. 

Famit'iars  [so  called  because  they  belonged  to  the  of- 
Icial  Tamily  of  the  inquisitor],  ofBciala  of  the  Inqaisition, 
whose  offloe  it  waa  to  talce  suspected  person^  and  convey 
them  to  a  place  of  oonflnement.  Familiars  reoeired  larj^e 
indulgences  tnm  rarioas  popes.  The  offloe  was  highly 
honorable  in  the  popular  view,  and  ereo  noblemen  and 
their  sons  were  willing  to  possess  it. 

Familiar  Spirits  [derived  by  some  from  familia,  de- 
noting intimacy ;  by  others  from  famulut,  denoting  aub- 
J«etioa  and  aerrioe],  demona  suppoaed  to  be  in  attendance 
■pon  fortane-tellera,  necromancers,  and  the  like.  The  or- 
iginal Hebrew  word  (3lM;  plu-  H^SIm)  which  ia  rendered 
in  oar  English  version /ami7iar  tpirit  or  tpirilt  ocours  in 
the  Bible  at  least  fifteen  times  (Lev.  xix.  31 ;  xz.  6,  27; 
Dent,  xviii.  11 ;  1  Sam.  xxviii.  3,  7,  8,  0;  2  Kings  zxi.  0; 
zxiiL  34;  1  Chron.  z.  13;  3  Chron.  xxxiii.>0;  Isa.  viii. 
I1>;  xix.  3;  xxix.  4).  The  primary  meaning  of  n^3iM> 
ohoti,  is  Ualhtm  bottle;  suggesting  the  idea  of  iu/lation 
by  the  familiar  spirit,  with  some  reference,  perhaps,  to  the 
tricks  of  ventriloquism.  The  Hebrew  word  has  also  two 
secondary  senses.  In  some  of  the  passages  referred  to 
above  it  denotes  the  persons  who  "hare"  or  employ  fa- 
miliar spirits ;  in  others,  it  denotes  the  apirita  themselves. 
For  example,  persons  are  meant  in  Lev.  xtx.  31,  and  spirits 
in  Dent,  xviii.  11.  Nothing  is  said  in  the  Bible  to  Justify 
the  inference  that  such  spirits  were  actually  in  attendance 
upon  fortune-tellers  and  necromancers.  The  Witch  of 
ifndor  (1  Sam.  xxviii.)  was  generally  tuppoted  to  have  a 
familiar  spirit.  But  the  coming  of  Samuel  in  answer  to 
ber  incantations  appears  to  have  been  mote  than  the  Witch 
herself  waa  expecting.  R,  D.  Hitchcock. 

Fam'iliats,  or  Family  of  Love,  an  English  mystio 
■ect,  was  founded  in  Holland  by  Henry  Nicholas,  a  native 
of  Westphalia,  and  originally  an  Anabaptist,  and  wai 
SnaUy  transfened  to  England  near  the  middle  of  the  six- 
teenth oentnry.  They  taught  that  religion  oonaiats  wholly 
in  lore,  independently  of  any  form  of  truth  held  and  be- 
lieved. Through  love  man  could  beoome  abaolutely  ab- 
■orbed  in  and  identifled  with  Qod  in  a  aubjeotive  aense ; 
tiiat  Ood  regards  not  the  outward  actions,  but  only  the 
b«art ;  that  to  the  pure  all  thing!  are  pure,  even  things 
forbidden.  Nicholas,  as  the  apostle  of  this  "service  of 
lOTe,"  olaimed,  it  is  said,  superiority  over  Christ,  on  the 
ground  that  Moses  only  preaehed  kopt,  Chriat/aiti,  but 
he  preached  lot*.  Mooh  misrepresentation  of  their  oon- 
feeaion  of  faith  (given  in  Strype's  Amalt,  ii.  57)  brought 
out  an  Apologn  in  Wlb,  in  woich  they  seek  to  identify 
themselves  with  evaogelieal  Christianity.  Ia  IMO,  Queen 
Rlisabeth  instituted  an  investigation  into  their  praetiaee, 
and  in  eoaaeqaenee  they  were  dispersed  and  their  books 
pnbliely  bamed.  They  continued  to  flourish,  however,  for 
another  eentury,  and  in  1604  petitioned  King  James  for 
pennisaion  to  publicly  elear  themaelvea  of  the  ebargea  pre- 
ferred againat  them.  Thia  request  waa  denied  them,  be- 
•anae  they  were  known  to  have  been  gailty  of  groaely  im- 
moral practices.  (Baztbr,  Autobiograpkg,  p.  77.)  (See 
a  enriona  book  by  J.  R.  (Josh  Rookrs)  entitled  Tha  Dit- 
plagimg  of  on  UorribU  Sect  naming  tkemBeltee  tke  Familg 
of  Loot,  London,  1579;  and  Khkwbtdb,  Confutation  of 
Monetroue  and  Horrible  Bereeiee  tautjht  by  H.  iV.,  sfc, 
London,  1579  ;  Hosheik,  Eeelenaetieal  Hietory,  oh.  xvi.,  j 
UL,  p.  xii.,  1 25 ;  Collier,  EccUtiattical  Hietory  of  Eng- 
land, n.  S09;  vii.  311;  Hardwick,  Hittory  of  tke  Sefor- 
wtation,  ah.  T. ;  CARRiiRE,  Pkiloe.  WtltaneckauuHg  d.  Rt- 
formationteit,  StuUgart,  1847.)  Jas.  H.  Worhan. 

Fam'ilr[Lat.  and  Span. /aaitVia;  Vr.famille;  It.  fam- 
igiia'i.  The  word  is  laid  to  have  iti  origin  in  the  Osoan 
TOotfamml,  which  aigniiles  a  "  slave."  The  idea  of  subjec- 
tion ia  thus  identifled  with  it  always.  In  its  early  use  this 
idea  waa  most  prominent.  Latin  writer*  often  use  the 
word  for  the  eolleotive  Iwdy  of  slaves  owned  by  one  mas- 
ter. In  a  wider  sense  they  made  it  comprehend  all,  both 
free  persons,  slave),  and  objects  of  property,  that  were 
subjected  to  the  will  of  an  individual  head  of  a  house. 
By  Roman  law,  children  and  grandchildren,  as  well  as 
■laves,  were  subject  to  the  almost  absolute  power  of  the 
head  of  the  family. 

The  English  word  property  represents  a  honsehold  liv- 
ing together  under  one  nead,  including  parents,  obildren, 
aervaats,  and  snch  other  persons  as  may  have  a  oontinnous 
place  in  the  association.  It  is  also  extended  to  embrace 
the  descendants  of  a  common  ancestor  regarded  collect- 
ively ;  and  in  the  widest  sense  mankind  are  spoken  of  as 
the  family  of  Adam. 

By  divine  ordinanoe  the  family  ia  the  germ  of  all  human 
aoeiety :  "  Ood  aetteth  the  solitary  in  families."  It  is  an 
arrangement  of  highest  eoonomy  and  elBoienoy  to  provide. 


by  detailed  responsibility  and  care,  for  the  increase,  nur 
ture,  and  best  development  of  the  human  race.  It  beginc 
at  the  best  time  of  life,  and  under  the  most  favorable  eir- 
eamatsuieea,  the  training  of  men  in  aabjeetion  to  legitimatt 
anthority,  in  aelf-aaerifloe  of  individusJ  choice  for  a  oom- 
mon  good,  in  the  recognition  of  the  rights  of  others,  in 
the  exercise  of  kindness  and  good-will  to  beoeflt  others, 
and  so  in  habits  most  favorable  to  social  harmony  and 
peace  and  order.  The  family  is  in  its  ideal  a  little  com- 
monwealth under  government  of  rightful  anthority,  sus- 
tained by  the  bond  of  mutual  respect  and  love  between  its 
member*.  The  simplest  form  of  government  for  the  state 
is  the  patriarahal — just  an  extension  of  family  rule  and 
order.  Henee,  it  is  trne,  a*  Plato  says,  "Whatever  is 
most  exoellent  in  the  state  must  always  be^in  at  the  flre- 
lide."  Hence  a  nation's  prosperity  and  civilisation  are  best 
■eoured  by  influenees  which  flrst  pervade,  and  then  flow 
ilrom,  its  families.  The  family  lies  at  the  foundation  of 
social  science,  and  a  prime  object  of  that  soienoe  is  to  pro- 
mote the  order,  the  freedom,  the  purity,  and  the  refinement 
of  social  life  in  the  family.  A.  L.  Caxpi^f. 

Family,  in  loology,  indicates  "a  group  of  animals  in- 
termediate between  the  genua  and  order  j  it  is  based  on 
atmotural  features  of  a  more  general  character  than  the 
genus,  while  the  limits  are  determined  by  the  range  and 
extent  of  the  differential  characters  which  exist  between 
the  typical  form  and  the  next  allied ;  a  family  may  there- 
fore be  moaotypio  (i.  e.  limited  to  a  single  known  species), 
or  exceedingly  polymorphic  (i.  e.  embracing  thousands  of 
species).  Examples  of  family  groups  are  found  among 
mammals  in  the  cat-like  animals  (Felidn),  the  dog-like 
animals  (Canidce),  and  the  bear-like  animalsi  (Ursidse),  in 
the  order  of  Camivors  ;  in  the  horses  and  asses  (Equidse), 
the  rhinoceroses  ( Rbinocerotidn),  the  tapirs  (Tapirida), 
and  the  hollow-homed  ruminants — f.  e.  cattle,  sheep,  goats, 
and  antelopes  (Bovidfle) — in  the  order  of  Ungulates,  aod  in 
man  (Hominidie)  in  the  order  of  Primates.  Inasmuch  as 
a  distinctive  similarity  of  form  is  associated  with  the 
structural  characters  which  distinguish  most  of  these  and 
many  other  families,  especially  of  mammals,  the  group  has 
been  defined,  by  Prof.  Agaasii,  as  the  embodiment  of  form 
determined  by  structure.  This  definition,  however,  en- 
tirely fails  in  many,  and  even  perhaps  most,  cases ;  for  ex- 
ample, in  the  Vnionidoi  some  forms  are  higher  than  long, 
while  others  are  extremely  elongated ;  and  in  the  Primates 
there  is  a  greater  difference  in  form  between  some  monkeys 
of  one  family  than  there  is  between  others  of  different 
families.  Families  arc  therefore  distinguished  on  account 
of  certain  differences  in  structure  which  may  or  may  not 
be  correlated  with  corresponding  modifieations  of  form. 
No  exact  criterion  oan  be  given,  disorimination  being  a 
matter  of  Judgment. 

The  term  family  was  originally  introdueed  by  French 
naturalists  as  the  vemaoular  equivalent  of  the  Latin  ordo, 
and  in  this  sense  it  is  still  used  by  botanists— e.  g.  by  Dr. 
Asa  Oray,  who  combines  certain  forms  in  groups,  for  wbieh 
he  employs  the  word  order  as  the  aoientiflo  term,  and 
family  as  the  popular;  thus,  Order  1.  Jlanuneulaeem 
{erott-foot  family).  By  Lamarck  and  Latreille,  however, 
the  two  terma  were  restricted  in  meaning,  the  word 
order  being  retained  in  the  sense  in  which  it  was  em- 
ployed by  Linnnus,  while  the  word  family  was  re-es- 
tablished for  a  seotion  of  the  order.  Later  (in  1811),  Wil- 
liam Kirby  (TVniu.  Linn.  Soe.,  London,  xi.,  p.  88)  pro- 
posed that  all  families  should  hare  the  patronymic  ter- 
mination -idit;  and  this  was  gradually  adopted,  and  now  it 
is  almost  universally  employed  by  coologists.  Although, 
strictly  apeaking,  the  use  of  this  termination  may  not  al- 
ways be  In  exact  acoordanoe  with  grammatical  purity,  its 
great  convenience  as  a  nuiform  indicator  of  the  taxonomio 
value  of  the  group  outweighs  the  abjections,  and  has  en- 
sured its  present  ourreney.  Theodorb  Qill. 

Fam'ine  [from  the  Lat.  fame*,  "hunger"],  a  failure 
of  the  supply  of  food  for  any  region,  usually  caused  by 
drought  or  other  alimatic  influences,  saeh  as  exoeesive  and 
unasnally  protracted  cold  in  the  summer  of  northern  regions, 
but  also  liable  to  be  produoed  by  swarms  of  devouring  in- 
sects, snch  as  locnsts,  or  by  blights  and  diseases  affecting 
vegetation,  like  the  potato-rot,  which  produced  the  terrible 
famines  of  Ireland  in  1 846  and  the  years  which  followed. 
The  dreadful  famines  which  have  occurred  in  Egypt,  that 
most  fruitful  of  lands,  have  been  generally  due  either  to 
deficiency  or  excess  in  the  annual  floods  of  the  Nile.  That 
of  Persia  (1871-72),  the  most  terrible  of  modem  times,  was 
produced  by  the  great  drought  of  1870.  Long-continued 
and  exhansting  wars  bare  led  to  famines,  by  breaking  up 
the  routine  of  farm-labor  and  rendering  industry  impossi- 
ble. Great  pestilences  have  in  a  like  manner  caused  fam- 
ine, while  famine,  in  turn,  has  lieen  a  most  fruitful  cause 
of  epidemio  diaeate.    Snoh  a  disease  is  the  relapsing  or 
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famine  fever,  or  hnnger-pest,  which,  though  not  remark- 
ably destrnotive  of  life  at  ordinary  times,  becomes  a  great 
scourge  in  times  of  general  want. 

Famines  are  now  much  less  to  be  dreaded  than  in  former 
times.  The  introduction  of  steam-navigation,  the  sub- 
marine telegraph,  and  the  other  recent  commercial  im- 
provements will  do  maeb  to  alleviate  the  horrors  of  fam- 
ine; but  the  experience  of  Ireland  shows  the  importance 
of  a  system  of  mixed  agriculture,  so  that  if  the  polalo- 
crop  or  the  wheat-crop  should  fail,  some  other  accessory 
product  may  be  at  hand  to  take  its  place.  The  same  les- 
son was  taught  in  the  famine  of  India,  1872-7.1,  which 
followed  the  failure  of  the  rice-crop — a  failure  due  to  at- 
mospheric influenoes. 

Fan  [from  the  Ang.-Sax./<!n»,  allied  to  the  Latin  van- 
ni(a],  an  implement  used  to  agitate  the  air  for  coolness, 
seems  to  have  been  in  use  from  the  remotest  times  with  all 
people  living  in  hot  or  warm  climates.  China,  however,  is 
generally  called  the  fatherland  of  the  fan,  and  there  and  in 
Japan  it  is  as  indispensable  to  a  gentleman  as  his  boots. 
It  IS  used  in  all  different  ways,  even  as  a  newspaper,  since 
on  important  occasions  news,  libels,  and  political  caricatures 

.are  transmitted  on  it.  During  the  riots  when  missionaries 
were  attacked  at  Pekin  in  1873,  popular  ill-feeling  was  ex- 
cited by  inflammatory  pictures  on  fans;  and  the  flrst  loco- 
motive-engine seen  in  Japan  was  promptly  published  in  the 
same  manner.  Also  is  the  common  Chinese  palm-leaf  fan 
generally  supposed  to  bo  the  oldest  form  of  this  implement, 
as  it  is  still  by  far  (he  best  for  simple  utility.  It  is  manufac- 
tured in  immense  quantities  in  China,  especially  at  Canton 
and  Nankin,  wbero  also  fans  of  great  elegance  are  produced 
from  bamboo,  palm  leaf,  silk,  sandal-wood,  tortoise-shell, 
and  ivory.  A  very  singular  style  of  Chinese  fan  consists  of 
a  round  paper  disk  mounted  in  a  split  handle  on  a  pivot 
like  a  wheel.  When  not  in  use  it  is  turned  around  and  fold- 
ed up,  BO  as  to  make  a  straight  stick.  In  Persia,  Egypt, 
Greece,  and  Rome  fans  were  known  at  a  very  early  period, 
and  in  each  country  they  attained  great  elegance.  The 
Egyptians  knew  the  peculiar  fan  made  of  a  bird's  wing  ex-  ' 
tended,  and  so  beautifully  manufactured  by  the  Chippeway 
Indians  and  in  Eugland.  From  a  passage  in  Euripides  it 
appears  that  Greek  fans  were  round  and  made  of  feathers, 
and  when  the  Greeks  obtained  the  peacock  (about  500  b.  c.) 
they  began  to  use  itsplumes  for  fans.  In  Ueroulaneum  there 
is  a  fresco  representing  a  youth  holding  a  peacock  fan,  and 
in  an  ancient  representation  of  the  twelve  months,  publisb- 
od  by  Lambecius,  one  of  the  same  kind  hangs  up  by  the 
genius  of  August.  The  Roman  fan  for  ladies  was  often 
made  of  thin  tablets  of  perfumed  wood,  and  aa  branches  of 
myrtle,  aoaclo,  and  palm  were  the  Brst  fans  or  materials 
for  them,  these  shapes  were  preserved  in  imitations  for 
oenturies.  A  fan  with  a  wooden  handle,  and  ^/euiUe  pro- 
vided with  a  picture  of  a  love-affair  or  a  view  of  a  city, 
with  a  corresponding  inscription,  was  much  in  use  in  Italy 
during  the  Middle  Ages,  In  a  work  of  costumes  which 
appeared  at  Venioe  in  1664,  containing  several  hundred 
dresses,  especially  the  Lombard  from  the  eleventh  eentury, 
women  often  hold  fans,  some  of  them  of  very  eooentric 
shapes.  The  di/'l-faa  of  peacock's  feathers  was  set  on 
an  ivory  handle  adorned  with  gems,  and  one  like  this, 
but  with  a  horse's  tail,  appears  on  the  sculptures  of  Per- 
sepolis.  In  a  volume  of  Italian  costumes  of  the  Middle 
Ages  in  the  Wot/eHbUttel  Librarj/  (A.  L.  Milieu)  fans 
may  be  seen  made  of  the  feathers  of  parrots  and  many 
other  kinds  of  birds.  In  Queen  Elisabeth's  wardrobe 
twenty-seven  fans  arc  enumerated,  one  of  which  cost  £40, 
and  about  1660  the  manufacture  of  this  article  was  quite 
extensive  in  England,  as  appears  from  a  petition  of  the 
fan-makers,  who  complained  that  360,000  fans  having 
lately  been  brought  over,  "great  numbers  of  poor  people, 
continually  employed  in  the  work,  mast  perish  unless  a 
(top  be  put  to  the  importation."  In  the  twelfth  year  of 
the  reign  of  Charles  II.  a  protecting  duty  of  40*.  per  dozen 
was  imposed  on  fans,  and  the  importation  of  all  painted 
fans  was  prohibited.     The  folding  fan  was  introduced  in 

.  France  by  Catharine  de  Mediois,  and  under  Lonis  XIV.  the 
manufacture  became  a  great  industry.  Those  who  exer- 
cised it  formed  a  corporation,  established  in  167!!,  and  four 
years  of  approntioeship  were  required,  though  the  masters 
who  made  this  regulation  wisely  set  it  aside  in  favor  of 
their  own  sons  or  of  any  man  who  should  marry  their 
daughters  or  widows.  One  of  the  most  original  patterns 
of  French  fans  was  the  so-called  Pompadour,  consisting 
of  brins  without  fenillcn,  and  forming,  when  opened,  a 
beautiful  oval.  During  the  Revolution  fans  went  out  of 
fashion,  but  in  this  century,  especially  of  late,  the  manu- 
facture has  again  become  very  prosperous.  Large  quan- 
tities of  costly  fans  are  produced  in  Paris,  made  of  what  is 
called  chicken  skin  (a  very  thin  yet  lough  preparation  of 
kid  skin),  satin,  gaute,  tulle,  crape,  or  parchment,  and  pro 
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colors  by  Marie  Bonhenr,  A.  8oId£,  Sdouatd  Moreau,  ToDy 
Faivre,  and  others,  priced  at  from  £50  to  £130.  Larf^ 
numbers  of  these  fans  are  exported  to  Spain,  where  the 
fan  is  as  essential  an  article  as  in  China  or  Japan.  The 
native  Spanish  product,  however,  is  rather  coarse  and  un- 
gainly, and,  although  Spain  has  laid  a  heavy  duty  on 
French  fans,'  the  Spanish  workmen  are  yet  not  able  to 
compete  with  the  French.  A  curious  but  very  elegant  ex- 
hibition of  fans  was  held  at  the  South  Kensington  Museum, 
London,  in  1870.  The  empress  of  France,  who  had  been 
instrumental  in  developing  this  branch  of  industry,  as  of 
all  kinds  of  luxury  in  dress,  sent  to  it  all  her  finest  fans, 
thirty-four  in  number.  An  illustrated  eatalogue  of  this 
exhibition  was  published  at  London.  In  the  U.  S.  the 
production  of  anything  beyond  the  ohesve^t  grades  of 
paper  fans  is  one  of  our  more  recent  enterprises.  The 
character  of  the  cheap  goods,  palm  leaf,  paper,  etc.,  is  well 
known,  but  the  ivory,  bone,  and  composition  fans  have 
been  among  the  rarer  Oriental  luxuries.  We  have  im- 
ported very  largely  a  variety  of  grades  of  fans  of  what  are 
known  as  the  wood  stick,  as  well  as  Ivory,  pearl  stick,  and 
bone  fans,  from  France ;  our  importation  of  these,  mostly 
in  muslin,  linen,  silk,  and  satin,  decorated  or  plain, 
amounting  to  about  2,000,000  francs  ($400,000)  per  annum. 
We  have  also  imported  large  quantities  of  the  finest  leather 
fans  from  Austria,  in  kid  ana  imitation  or  genuine  Russia 
leather.  The  attempt  to  compete  in  our  market  with  the 
European  manufacturers  is  of  recent  date,  and  met  at  first 
with  serious  diflicnities.  In  this,  as  in  most  articles  of 
luxury,  the  popular  prejudice  was  strongly  in  favor  of  im- 
ported goods.  Our  people  are  very  slow  to  he  convinced 
that  any  description  of  fancy  goods  or  articles  of  luxury 
can  be  made  as  well  and  as  tastefully  here  as  abroad.  At 
first  the  carving,  perforating,  and  polishing  of  the  sticks 
were  done  by  hand,  by  slow  and  laborious  processes.  But 
ingenious  machines  have  been  invented,  working  rapidly 
and  with  great  precision.  Also  the  painting  and  decoration 
are  now  carried  to  such  perfection  by  American  manufae- 
turers  that  they  are  able  to  compete  successfully  with  the 
finest  imported  painted  fans.  According  to  the  eensna  of 
1870,  there  were  then  six  fan  manufiuitorie*  in  the  U.  8., 
employing  117  hands,  $28,000  capital,  paying  $28,426 
wages,  using  $37,179  of  material,  and  producing  92,000 
fans  of  all  sorts.  Of  these,  two  were  in  Massachusetts, 
employing  59  hands  and  $17,000  capital,  paying  $8740 
wages,  using  $21,989  of  raw  materials,  and  pmdncing 
$43,000  worth  of  fans :  two  were  in  New  York,  employing 
16  hands  and  prodncing  $22,000  worth  of  fans ;  and  one 
each  in  Connecticut  and  New  Jersey,  employing  together 
42  hands  and  producing  $26,500  worth  of  fans. 

Cbarles  G.  Lbladd. 

Fana'riotes  [from  Fanar,  one  of  the  quarters  of 
Constantinople  where  they  dwell  —  from  ^i^or,  the 
"beacon"  tuere  situated],  a  body  of  Constaotinopolitan 
Oreeki  who  claim  a  noble  Byxannne  descent.  Spared  by 
the  Turkish  conquerors,  they  artfully  insinuated  them- 
selves into  public  affairs,  and  until  1822  held  many  import- 
ant civil,  military,  and  naval  positions,  in  which  they  dis- 
played, as  a  rule,  selfish  and  nngenerous  qualities.  Their 
power  as  a  class  Is  now  completely  broken. 

Fan'cy  [from  phaixtaty^  the  Gr.  ^arro^ia,  fh>m  ^i'ph,  to 
"  show  "],  a  term  used  by  philosophers,  sometimes  as  syn- 
onymoiis  with  Ihaginatiom  (which  see),  but  the  better 
praotioe  would  appear  to  conform  more  or  less  closely  to 
that  of  Dugald  Stewart,  who  says:  "The  office  of  this 
power  Is  to  collect  materials  for  the  imagination;  and 
therefore  the  latter  power  presupposes  the  former,  while 
the  former  does  not  presuppose  the  latter.  ...  It  is  the 
power  of  fancy  which  supplies  the  poet  with  metaphorical 
language,  and  with  all  the  analogies  which  are  the  foun- 
dation of  his  allusions ;  but  it  is  the  power  of  imagination 
that  creates  the  complex  scenes  he  describes  and  the  fioti- 
tiouB  characters  he  delineates.  To  fancy  we  apply  the 
epithets  of  rich  or  luxuriant;  to  imagination,  those  of 
beautiful  or  sublime."  Others  make  the  two  powers  the 
same,  but  call  it  imagination  when  its  exeroise  conforms 
more  nearly  to  nature— fancy,  when  its  exeroise  is  more 
extravagant  and  unrestrained. 

Fancy  Creek,  tp.  of  Sangamon  co..  III.    Pop.  1195. 

Fancy  Gap,  poat-tp.  o(  Carroll  co.,  Va.     Pop.  1530. 

Fandan'go,  a  national  dance  of  Spain  and  Spanish 

America,  usually  in  3-4  or  6-8  time.     It  is  thought  by 

some  to  have  been  introduced  by  African  slaves  into  the 

:  colonies,  and  thence  carried  to  Spain.     It  is  danced  grner- 

I  ally  to  the  guitar  and  (he  castanets,  and  is  a  favorite 

I  dance  with  the  people. 

Faneuil  (Peter),  merchant  of  Boston,  Mass.,  was  b. 
of  a  French  Huguenot  family  at  New  Rochellc,  N.  Y.,  in 
1700.     In  1740,  nt  a  public  meeting  in  Boston,  he  offered 
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•wn  ezp«BM  Mid  gif  e  it  to  tlw  town.  Fanaail  d.  kt  Bol- 
ton Umr.  3,  1743. 

Fanenil  Hall,  in  Boston,  Mus.,  wu  built  b7  Peter 
Faneuil  in  174^  and  given  to  the  town.  It  wa<  burned 
in  1761,  its  walls  of  brielc  remaining.  It  was  rebuilt  at 
the  expense  of  the  town.  It  is  called  the  "  Cradle  of 
Libert;,"  from  the  faot  that  the  "Sons  of  Liberty"  held 
many  meetines  there' during  the  early  years  of  the  final 
struggle  of  tne  eolonies  with  the  motber-oountry.  The 
British  traopi,  during  the  occupation  of  the  city,  used  it 
•s  a  theatre.  In  1805  it  was  made  forty  feet  wider  and 
one  story  higher.  The  hall,  which  is  used  for  public  meet- 
ings, i]  now  about  eighty  feet  square,  and  contains  sereral 
good  paintings.  Its  vane,  in  the  form  of  a  grasshopper, 
was  eopied  from  that  of  the  Royal  Exchange,  London.  A 
grasshopper  was  the  crest  of  Sir  Thomas  (jlresham,  the 
founder  of  the  Royal  Exchange. 

Fanfa'ni  (Pibtro),  b.  at  Pistoia  in  1817,  became  well 
known  as  a  writer  on  philological  lubjccts,  and  lus  also 
produced  some  novels  and  tales  for  children.  In  185tl  be- 
came director  of  the  Maruoellian  Library  at  Florence- 

Fanlare  [Pr. ;  Sp.  fanfartial^  a  loud  flourish  of  trump- 
ets, or  any  short,  lively  military  air  played  upon  brass  in- 
struments. 

Fani'no,  or  Fan'nio  (FA.TX!rnm),  one  of  the  earli- 
est martyrs  during  the  reformatory  period  in  Italy,  was  a 
Bativaof  Faenia,  then  in  the  Papal  dominions;  was  won 
over  to  the  Protestant  oause  by  the  reading  of  the  Scrip- 
tare*  (probably  Brueoioli'i  version,  1532)  and  of  Protest- 
ant apologies,  and  became  so  enthnsiastio  for  the  new  re- 
ligion that  he  gave  himself  to  proselyting  eiforts,  which 
aame  to  the  ear  of  the  eoolesiasties,  and  he  was  imprisoned. 
Being  the  head  of  a  family,  he  was  persuaded  to  recant  for 
the  sake  of  his  wife  and  ohildren.  Upon  his  release,  how- 
ever, he  became  dejected  in  mind,  and  found  peace  only  in 
the  reaolve  to  openly  battle  for  liberty  of  consoienoe ;  and 
he  set  out  on  a  tour  through  the  Romagna,  preaching 
everywhere  the  Reformed  religion.  He  was  arrested  in 
1548  at  Bagna  Cavallo,  and  conducted  in  chains  to  Ferrara. 
During  bis  imprisonment  he  was  visited  by  many  distin- 

Stished  Italians,  among  them  the  princess  Lavinia  della 
overo  and  Olympia  Morata,  who  were  edified  by  his  in- 
struction and  prayers,  and  took  a  deep  interest  in  his  fate. 
But  his  repeated  and  emphatic  refusals  to  recant  oaused 
his  condemnation  to  the  stake  by  Pope  Julius  III.  Fanino 
was  strangled  at  dawn,  and  his  body  burned  at  noon  in 
Sept.,  1550.  (See  for  interesting  details  Yociro,  Lift  of 
PaUario,  ii.  Ill;  HcCbib,  Sitlorg  of  t\*  Reformatio*  «'» 
Ilalg,  pp.  259-261.)  Jas.  H.  Wormah. 

FMD'net,  tf.  of  Franklin  oo..  Pa.     Pop.  2146. 

Fan'nettsbnrg,  post- v.  of  Franklin  co.,  Pa.,  17  miles 
K.  W.  from  Chambersbnrg. 

Fan'nin,  county  of  Qeorgia,  bounded  on  the  N.  by 
North  Carolina  and  Tennessee.  Area,  about  300  sq^uare 
milee.  The  surface  is  broken  by  mountains.  Gold,  iron, 
and  marble  of  excellent  quality  are  found.  Com  and  dairy 
produota  are  the  agrionltnrat  staples.  Cap.  Uorganton. 
Pop.  5429. 

Fannia,  county  in  the  K.  of  Texas,  on  the  Red  River. 
Area,  900  square  miles.  Cattle,  grain,  tobacco,  hemp,  eot- 
ton,  and  firuit  are  produced.  The  lands  are  mostly  ex- 
tremely fertile  prairie  and  bottom  lands.  Oap.'Bonham. 
Pop.  13,207. 

Faanin  (Jaxbs  W.),  Coujkel,  Texan,  was  b.  in  North 
Carolina,  fought  in  the  war  for  Texan  independence,  and 
was  one  of  357  prisoners  shot  at  Goliad  by  order  of  Santa 
Anna,  the  Mexican  general.  Mar.  27, 1836. 

Fan'nillg  (Albxa:<der  C.  W.),  licntenont-ooloncl  in 
the  U.  8.  army,  was  b.  in  Massaohusotts  1788,  graduated 
at  West  Point  Military  Academy  1812,  was  lieutenant 
Third  Artillery,  Mar.  1S12,  captain  Mar.  13,  1S13,  was 
mode  brevet  major  for  gallant  conduct  in  the  defence  of 
Fort  Erie  Aug.  15,  1814,  major  Fourth  Artillery  Nov.  3, 
1832,  br«vct  colonel  for  meritorious  service  in  battle  near 
the  Wethlacoochie  and  in  defence  of  Fort  Mellon,  Fla., 
Feb.  8, 1837,  and  lieutenant-colonel  Fourth  Artillery  Sept. 
16, 1838.     D.  at  Cincinnati,  0.,  Aug.  18, 1816. 

Fanning  (Col.  David),  b.  in  Wake  co.,  N.  C,  about 
1756;  became  the  leader  of  a  band  of  Tories  or  "loyal- 
ists," chiefly  of  Chatham  and  Randolph  counties,  who 
during  the  later  years  of  the  war  of  the  Revolution  per- 
formed in  Central  North  Carolina  many  daring  exploits, 
tarnished  by  wholesale  cruelty  and  the  desolation  of  settle- 
ments. In  1781  he  took  the  town  of  Pittsborough,  and 
soon  after  Hillsborough,  then  the  State  capital,  carrying 
off  Gov.  Burke  and  bis  whole  suite.  He  was  one  of  the  three 
persons  excluded  by  act  of  the  North  Carolina  legislature 
from  the  amnesty  prooiaimed  after  the  peace ;  escaped  into 


Florida,  traded  with  the  Indians,  made  )iis  way  to  New 
Brunswick,  and  thence  to  Digby,  N.  S.,  where  he  d.  in 
1825.  He  wrote  a  ourions  Autobiography,  which  was 
copied  in  1860  by  Porter  C.  Bliss,  and  printed  in  limited 
number  at  Riehmond,  Va.,  in  1861,  as  vol.  i.  of  fflttorical 
Steordt  of  tke  Old  JVorti  State,  with  introdnction  by  Col. 
John  H.  Wheeler  and  T.  H.  Wynne,  and  instructive  notes 
by  ex-Oov.  David  L.  Swain.  A  2d  ed.  of  100  copies  was 
printed  by  J.  Sabin,  New  York,  1865. 

Fanning  (Envoxn),  LL.O.,  Ameriean  Tory  in  the 
Revolution,  waa  b.  on  Long  Island  17.^7 ;  graduated  at  Yale 
Collage  1757,  settled  in  Hillsborough,  N.  C,  and  became 
colonel  of  Omnge  co. ;  took  part  against  the  people  in 
their  struggle  for  independenoe  of  Great  Britain,  raising 
and  oommanding  the  king's  Ameriean  regiment  of  foot. 
After  the  war  he  was  appointed  councillor  and  lieutenant- 
governor  of  Nova  Scotia  and  governor  of  Prince  Edward's 
Island  (1786-1805)  by  the  English.  He  was  successively 
mivjor-general,  lieutenant-general,  and  general  in  the  Brit- 
ish army,  and  d.  in  London  Feb.  28,  1818. 

Fan'ning- machine,  or  Fanning>inill,  an  agri- 
oultural  implement  for  winnowing  grain.  Anciently,  the 
wind  was  the  agent  chiefly  employed  for  separating  chaff' 
and  dirt  from  grain  ;  and  the  myttica  ranniit  Incchi,  like  the 
winnowing-fan  of  the  Bible,  seems  to  have  been  at  first  a 
mere  shovel  for  throwing  up  the  grain  and  exposing  it  to 
the  action  of  the  wind.  The  artificial  combination  of  sieves 
and  fans  which  now  makes  the  farmer  independent  of  the 
uncertain  action  of  the  wind  is  a  Dutch  invention,  probably 
of  no  great  antiquity.  There  have  been  many  improved 
forms  invented,  particularly  in  the  U.  S. 

Fan'nina  (CAirs)  Stralio,  son-in-law  of  Leclins,  is 
introduced  by  Cicero  as  one  of  the  speakers  in  his  works 
J}e  Amicilia  and  Dt  RepuhUca,  Served  in  the  third  Punio 
war  under  Scipio  Africanus  (b.  c.  149-146).  Was  distin- 
guished as  an  orator,  and  was  one  of  the  earliest  Roman 
historians  who  wrote  in  Latin.  His  Uittory  treated  of 
contemporary  events,  and  the  eighth  book  is  referred  to, 
though  the  extent  is  not  known.  The  few  fragments  re- 
maining are  collected  in  Krause's  ITtsl.  Rom,  Fragm,,  pp. 
173-174.  (See  Gerlach,  OeMh'ekttekrtibtr  der  Rbmcr, 
pp.  70-71.)  This  Fannins  is  often  confounded  with  C. 
Fannius  Strabo,  who  was  consul  B.  c.  122,  and  frova  whose 
speech  on  the  allies  and  Latins,  directed  against  Gracchus 
(praised  as  good  and  noble  by  Cieero),  certain  fragments 
are  preserved.  These  are  given  by  Mbyer,  Orat,  Rom, 
Frajm,,  pp.  199-200.  H.  Driblbb. 

Fa'no,  town  and  seaport  in  Central  Italy,  in  the  prov- 
ince of  Vrbino  e  Pesaro,  on  the  shore  of  the  Adriatic,  lat. 
43°  51'  N.,  Ion.'  13°  1'  B.,  30  miles  N.W.  of  Ancona.  It  is 
a  well-built  and  beautifully-situated  town,  containing  many 
splendid  paintings  by  Domenichino  and  Guide,  and  tfae  re- 
mains of  a  triumphal  arch  of  white  marble  erected  in  hon- 
or of  Augustus.     Pop.  6901. 

Fans,  a  cannibal  raoe  found  upon  tba  Gaboon  River  in 
equatorial  Africa.  They  are  conea-oolorod,  have  rather 
tbin  lips,  and  are  slight  of  frame.  They  eat  their  own 
dead,  and  purchase  the  dead  of  other  tribes  as  food,  use 
poisoned  arrows  and  the  oross-bow,  and  are  fast  l)ecoming 
the  dominant  people  of  that  region,  where  they  first  ap- 
peared sinoa  1847. 

Fanshawe,  or  Fanshaw  (Sir  Ricbasd),  D.  C.  L., 
English  diplomatist  and  translator,  b.  at  Ware,  in  Hert- 
fordshire, 1608,  studied  at  Cambridge,  and  was  minister 
resident  at  the  court  of  Spain  under  King  Charles  I.  of 
England.  Ho  was  a  royalist,  and  at  the  battle  of  Worces- 
ter, 1651,  was  taken  prisoner  and  kept  captive  for  years. 
Was  privy  councillor  of  Ireland  1661,  the  same  year  am- 
bassador to  Portugal,  and  negotiator  of  the  marriage  be- 
tween Charles  II.  and  the  princess  Catharine.  In  1664 
was  ambassador  to  Spain,  and  died  at  Madrid  June  16, 
1066.  His  translations  were  those  of  Guarino's  PattoT 
Fida,  The  Lmiad  of  Camoens,  etc. 

Fantail.    See  Piasoir. 

Fanta'sia  [Tr,fantati'e;  It.,  Span.,  Port.,  and  Lat. 
fantatia],  in  music,  a  species  of  composition  nearly  iden- 
tical with  the  cappriccio,  in  which  imaginative  and  fluent 
writers  express  their  thoughts  with  the  highest  freedom 
compatible  with  an  observance  of  the  fundamental  laws 
of  harmony.  Originally,  the  fantasia  was  probably  noth- 
ing more  than  simple  improvisation — a  transient,  un- 
studied, and  unwritten  effusion  of  the  performer's  fancy. 
But  as  extempore  playing  naturally  leads  to  the  recording 
of  the  ideas,  themes,  and  general  course  of  thought  pur- 
sued in  any  successful  effort,  the  transition  was  easy  to  the 
writing,  at  leisure,  of  compositions  resembling  Improvisa- 
tions in  peculiarities  of  movement,  form,  modulation,  ex- 
pression, and  harmony.    In  many  of  these  compositiona 
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writers  gWe  i>ee  pUy  to  the  impulse!  of  a  lazarioas  fanojr, 
regardless  of  method  and  design,  bat  still  preserving  a 
oertain  continaity  of  oatline  amid  much  that  is  wild,  mgged, 
and  abrupt.  The  term  "fantasia,^'  howerer,  is  now  often 
given  to  oompositions  which  are  perfectly  regular  in  time 
and  harmony,  and  even  more  symmetrical  in  their  stnictnre 
than  many  pieces  not  so  designated.    William  Btauhton. 

Fan'tee,  or  Fan'ti,  is  the  name  of  s  tribe,  and  of  the 
country  it  inhabits,  in  Western  Africa,  on  the  ooast  of 
Guinea.  The  country  consists  of  a  small  strip  of  land 
extending  along  the  Atlantic  from  the  Bakum  on  the  B,  to 
the  Kakn  on  the  W.,  and  separated  K.  from  the  dominions 
of  th^  Ashantees  by  a  belt  of  impenetrable  forests  crossed 
only  by  a  few  narrow  and  intricate  paths.  But  this  strip 
of  land  is  very  fertile,  densely  peopled,  and  rich  in  gold- 
dust.  The  inhabitants  belong  to  the  same  family  and  speak 
nearly  the  same  language  as  the  Asbanteee,  though  they  are 
inferior  to  them  both  in  skill  and  vigor.  They  snooeeded, 
however,  in  defending  their  independence.  They  started 
an  individual  civilisation.  They  built  large  cities,  such  as 
Yankumasi,  Abrah,  Annamabu,  eto.,  and  they  began  trad- 
ing and  manufacturing.  But  early  in  this  century  they 
came  in  contact  with  the  English,  who  built  a  fort  and  es- 
tablished a  comiQercial  station  at  Cape  Coast  Castle.  Their 
labor  became  subservient  to  English  entorprise  and  spec- 
ulation. Their  political  organisation  became  weakened 
and  almost  dissolved  under  English  influenoe  and  author- 
ity. Their  oiviliiatioo  faded  away,  and  they  became  a 
prey  for  the  Ashantoes,  who  in  their  torn  were  conquered 
by  the  English.    (See  Ashahtee.) 

Fantoccini.    Sec  Pdppets. 

Fan-tracery^  a  species  of  vaulting  peculiar  to  the 
English  Oothio  of  the  fifteenth  century  and  later  times, 
churactorised  by  divergent  ribs,  which  spring  from  the  cap 
of  the  shaft  and  radiato  at  equal  intervals  with  a  uniform 
eurvature,  and  terminate  in  the  ribs  of  the  roof.  Between 
the  divergent  fan-ribs  there  are  cusps  and  foils,  forming  a 
rich  tracery,  whenoe  the  name. 

Fan'wood,  a  v.  of  Westfield  tp.,  Union  eo.,  N.  J.,  on 
the  Central  K.  R.  of  New  Jersey,  21i  milea  W.  8.  W.  of 
New  York,  Here  is  Fanwood  Park,  and  the  residences  of 
persons  doing  business  in  New  York.  It  is  surrounded  by 
beautiful  scenery.     The  post-oBoe  name  is  Scotch  Plains. 

Far'ad  [from  Faraday],  the  unit  of  quantity  in  eleo- 
trometry.  It  is  the  quantity  of  eleotrioity  with  which  an 
electro-motive  force  of  one  volt  would  flow  through  the  re- 
sistance of  one  Me^oAm  in  one  second.  One  farad  per  seo- 
ond  is  the  British  Association's  unit  of  current.  A  million 
farads  equal  one  megafarad.  One  farad  contains  a  million 
microfarads.  Some  electricians  name  the  common  farad 
microfarad,  and  call  the  ordinary  megafarad  by  the  name 
of  farad. 

Far'adar  (Micbabl),  D.  C.  L.,  F.  R.  S.,  was  b.  at 
Stoke  Xewington,  a  suburb  of  London,  Sept.  22, 1T9I.  He 
d.  on  Hamptoh  Court  Qreen,  in  a  house  presented  to  bin 
for  his  lifetime  by  the  (^ueen,  on  Aug.  25, 1887.  His  adooa- 
tion  he  describes  as  being  "  of  the  mof  t  ordinary  deaarip- 
tinn,  consisting  of  little  more  than  the  mdimenta  of  reu- 
ing,  writing,  and  arithmetic."  His  hours  out  of  school 
were  passed  at  home  or  in  the  streeti.  The  love  of  natar*, 
which  was  with  him  so  deep,  wai  ancestral  instead  of  indi- 
vidual. In  1804  he  went  as  an  errand-boy  to  a  bookbinder 
named  Ribeau,  his  father's  homely  dwelling  being  in  Ja- 
cob's Well  Hews,  close  by.  In  1805  he  was  taken  as  an 
apprentice.  One  line  of  his  indentures  reveals  the  moral 
'  stuff  out  of  which  the  future  philosopher  and  gentleman 
was  made:  "In  consideration  of  his  faithful  service  no 
premium  is  given."  He  read  many  of  the  books  he  Irannd. 
He  mentions  specially  Mrs.  Marcet's  Convtrtalion*  on  Cham- 
Utrv  and  the  articles  on  electricity  in  the  Eneycloprndia 
Britannica.  He  also  made  electrical  experiments,  and 
went  occasionally  to  evening  lectures  on  natural  philos- 
ophy given  by  a  Mr.  Tatum  at  53  Dorset  street,  Fleet 
street.  The  charge  was  a  shilling  a  lecture,  and  his  elder 
brother's  purse  often  helped  him  here.  To  enable  him  to 
draw  the  apparatus  employed  by  Mr.  Tatum  he  took  les- 
sons in  perspective.  It  was  his  habit  to  enter  in  a  note-book 
jottings  of  such  volumes,  papers,  and  magaiines  as  intor- 
estod  him.  This  he  called  bis  "philosophical  miscellany." 
It  was  intended  "to  promoto  both  amusement  and  instruc- 
tion, and  also  to  corroborato  or  invalidate  those  theories 
which  are  continually  starting  into  the  world  of  science." 

His  letters  to  his  friend  Benjamin  Abbott  show  him  to  be 
occupied  during  his  leisure  hours  with  electrical  experi- 
ments. The  friends  work  at  the  same  subject  and  discuss 
their  results.  Alertness  and  tenacity  are  the  traits  which 
mark  Faraday.  lie  holds  his  convictions  resolutely  and 
defends  them  cleverly.  But  his  letters  are  even  less  re- 
markable for  the  keenness  of  bis  logic  than  for  the  cour- 
tesy of  his  style.     Nature   sends  into  the  world  beings 


physically  beskutifnl  and  physically  ngly,  subsequent  eol- 
ture  making  but  comparatively  small  impression  upon  her 
firm  outlined.  So  it  it  in  the  intellect  and  morals ;  in  re- 
spect to  which  beauty  and  nobleness  were  potential  in 
Faraday  at  his  birth,  requiring  but  the  smallest  stimulus 
from  favoring  circumstance  to  unfold  them  into  actual  life. 

After  his  apprenticeship  he  worked  for  a  time  as  a  jour- 
neyman bookbinder.  And  now  we  come  to  the  hinge  of 
circumstance  on  which  his  life  turned.  Davy  was  giving 
his  last  course  of  lectures  at  the  Royal  Institution.  Fara- 
day was  taken  to  hear  them  by  a  Hr.  Dance,  to  whom  and 
to  the  event  he  thus  subsequently  refers :  "  Under  the  en- 
couragement of  Mr.  Dance  I  wrote  to  Sir  H.  Davy,  send- 
ing as  a  proof  of  my  earnestness  the  notes  I  had  taken  of 
his  last  four  lectures.  The  reply  was  immediate,  kind,  and 
favorable.  After  this  I  continued  to  work  as  a  bookbinder, 
with  an  exception  of  some  days,  during  which  I  was  writ- 
ing as  an  amanuensis  for  Sir  U.  Davy. 

On  Mar.  18,  1813,  Davy  reported  to  the  managers  of  the 
Royal  Institution  his  engagement  of  Faraday  at  weekly 
wages.  He  travelled  subsequently  with  Davy  on  the  Con- 
tinent, returning  to  the  institution  in  1816.  On  the  Conti- 
nent he  saw  many  interesting  experiments  and  made  the 
acquaintance  of  many  distinguished  men.  Even  in  those 
days,  when  he  was  fresh  from  the  press  of  the  bookbinder, 
there  must  have  been  something  remarkably  cultivated  in 
his  demeanor.  During  the  journey,  however,  the  inde- 
pendence of  his  character  often  biased  out  into  resentment 
against  Lady  Davy,  who  wished  to  treat  him  as  an  under- 
ling. Davy  himself,  though  yielding  for  the  sake  of  quiet- 
ness to  the  cwrices  of  bis  wife,  was  always  considerate  and 
kind.  After  his  return,  Faraday  Iwcame  connected  with 
the  City  Philosophical  Society,  where  he  sometimes  lectured 
to  the  delight  of  all  hearers. 

Three  years  after  his  appointment  in  the  Royal  Institu- 
tion he  made  his  first  published  contribution  to  science :  it 
was  an  analysis  of  some  caustic  lime  from  Tuscany.  Under 
Davy's  advice  and  encouragement  he  thus  began.  Both 
skill  and  insight  are  revealed  by  a  short  paper  on  sound- 
ing flames  published  in  1818.  Other  smaller  contributions 
followed.  Mr.  Brande  was  at  that  time  lecturer  on  chem- 
istry, and  his  occupation  was  described  by  his  hearers  as 
"  lecturing  on  velvet,"  so  skilfully,  quietly,  and  eO'ectively 
was  he  assisted  by  Faraday.  In  1820  a  chemical  paper 
opened  the  long  series  with  which  Faraday  subsequently 
enriched  the  Pkilomopkical  Traiuactioat.  On  June  12, 
1821,  ha  married,  and  an  entry  made  by  himself  six  and 
twenty  yean  subsequently  shows  how  he  regarded  the 
most  important  occurrenoe  of  his  liA:  "Amongst  these 
records  and  events  I  here  insert  the  date  of  one  which,  as 
a  source  of  honor  and  happiness,  far  exceeds  all  the  rest. 
We  were  married  on  June  12,  1821.     M.  Fabadat." 

(Erated's  discovery  in  1820  directed  all  minds  to  the  in- 
toraetion  of  magnetism  and  electricity.  In  1821,  Faraday 
wrote  A  Hiuory  «f  the  Progren  of  Electro- liagnetim, 
and  thus  prmared,  he  succeeded  on  Christmas  morning, 
1821,  in  making  a  magnetic  needle  rotate  round  a  wire 
carrying  aa  oleetric  current.  To  Faraday's  intense  annoy- 
ance, it  was  whispered  that  he  had  plagiarised  the  experi- 
ment fhim  Wollaston,  but  he  completely  cleared  himself 
of  this  oharge.  Jointly  with  his  friend  Mr.  Stodart  he 
conducted  experiments  on  the  alloys  of  steel;  and  I  still 
possess  a  rasor  given  to  mc  by  Faraday,  formed  from  one 
of  his  alloys.     In  1823  he  liquefied  chlorine  and  other 

Sises,  and  henoe  originated  a  aifi°erence  between  him  and 
avy  which  everybwly  must  regret,  but  which,  in  my 
opinion,  involved  not  a  shade  of  dishonor  on  either  side. 
In  182^  Faraday  was  elected  a  fellow  of  the  Royal  So- 
eiety.  In  1825  and  1826  he  published  chemical  papers  in 
the  Philo$opkical  Tran$actio»;  In  one  of  these  na  an- 
nounced the  discovery  of  beniol,  which  afterward  became 
the  basis  of  our  splendid  aniline  dyes.  From  1825  to  1820, 
in  conjunction  with  Hersohel,  he  tried  to  improve  the  man- 
ufacture of  glass  for  optical  purposes.  Practically  con- 
sidered, this  investigation  was  a  failure,  but  the  "  heavy 
glass "  they  produced  led  afterward  to  two  of  Faraday's 
greatest  discoveries.  It  was  at  this  period  that  the  re- 
spectable artilleryman,  Anderson,  who  subsequently  be- 
came such  a  prominent  figure  in  Faraday's  lectures,  was 
engaged  as  an  assistant. 

Disciplined  and  strengthened  by  his  previous  work,  Far- 
aday, in  IS.Sl,  made  his  great  discovery  of  magncto-eleo- 
trio  induction,  opening  thereby  a  vast  and  novel  electrical 
domain.  Enigmas  which  had  previously  challenged  and 
defeated'the  efi'orte  of  the  greatest  men  ceased  to  be  enig- 
mas. The  magnetism  of  rotation,  for  example,  discovered 
by  Arago  and  experimented  on  by  Babbage  and  Ue^sobel, 
was  shown  to  be  due  to  a  special  manifestation  of  Faraday's 
induced  currents.  It  is  needless  to  say  that  all  our  induc- 
tion coils,  our  medical  machines,  and  the  electric  light  so 
fkr  as  it  has  been  applied  to  lighthouses,  are  the  direct 
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progvnj  of  Faraday'l  diseorery.  In  th«  paper  here  re- 
ferred to  he  for  the  first  time  calls  the  "  magnetio  ourtrea  " 
formed  when  iron-filinga  are  strewn  around  a  magnet 
"lines  of  magnetio  force."  All  his  subsequent  researohes 
npon  magnetism  were  made  with  referenee  to  those  lines, 
"niey  enabled  him  to  play  like  a  magioian  with  the  mag- 
netio force,  guiding  him  seoorely  through  msses  of  phe- 
nomena which  would  have  been  perfectly  bewildering 
without  their  aid.  The  spark  of  the  extra  eurreat,  whion 
I  believe  was  notioed  for  the  first  time  by  Prof.  Joseph 
Henry,  had  been  noticed  independently  by  Mr.  William 
Jenkln.  Faraday  at  onco  brought  this  obserration  under 
the  yoke  of  his  discovery,  proving  that  the  augmented 
spark  was  the  product  of  a  secondary  current  evoked  by 
the  reaction  of  the  primary  upon  its  own  wire. 

The  desire  to  refer  diverse  natural  energies  to  unity  of 
principle  is  the  strongest  of  the  scientific  mind,  and  soon 
after  the  period  at  wbioh  we  have  now  arrived  Faraday 
illustrated  this  desire  by  his  attempt  to  prove  experiment- 
ally the  *'  identity  of  electricities."  He  operated  upon  the 
electricities  of  the  machine,  the  pile,  the  gymnotus,  the 
torpedo,  thermo-electricity,  and  magneto-electricity,  exam- 
ining and  comparing  their  phenomena  in  various  ways, 
and  finally  deciding  in  favor  of  their  identity.  Be  then 
passes  on  to  electric  decomposition^  both  by  the  machine 
and  the  pile.  The  amasing  difiorenoe  in  point  of  "  quan- 
tity "  and  "  intensity  "is  strikingly  brought  out ;  Faraday 
concluding,  though  he  is  almost  afraid  to  publish  the  con- 
clusion, that  the  amount  of  electricity  involved  in  the  de- 
composition of  a  single  grain  of  water  equals  that  produced 
by  800,000  discharges  of  his  large  Lcyden  battery.  In 
May,  1833,  he  published  a  paper  on  a  JVcio  Late  of  Electrie 
Conduction,  in  which  he  forcibly  shows  the  influence  of  the 
"  state  of  aggregation  "  on  the  transmission  of  the  current. 
Water,  for  instance,  allows  the  current  to  pass — ^ioe  does 
not.  Why  7  This  leads  him  to  a  profound  consideration 
of  the  subject  of  electrolysis.  Again,  in  June,  1833,  he 
published  a  paper  on  this  subject,  profoundly  thoughtful 
and  profoundly  skilful  at  the  same  time.  While  holding 
fast  to  his  general  line  of  thought,  he  did  not  close  his 
eyes  to  the  smaller  offshoots  from  his  great  inquiries :  with 
such  an  off'shoot,  Oh  the  Power  of  Metah  and  other  Soiide 
to  Induce  the  Oon^bintUion  of  Gaeeoue^  Bodiee,  he  closed  his 
labors  in  1833. 

But  these  researches,  considered  in  th*  light  of  snhso- 
qnent  achievements,  take  rank  as  mere  preliminary  disoi- 

Sline:,  leading  him  to  the  final  establishment  of  the  great 
octrine  of  "  definite  electro-ohemieal  decomposition."  He 
measures  the  strength  of  his  currents  by  their  ohemioal 
action  In  his  voltameter,  comparing  the  quantity  of  this 
action  with  that  of  other  chemical  actions  in  his  circuit. 
He  includes  in  the  same  oircnit  water  and  fused  chloride 
of  tin,  and  finds  that  for  every  atom  of  hydrogen  and  oxy- 
gen liberated  in  the  one  cell,  there  is  an  atom  of  tin  libe- 
rated in  the  other.  "  Both  the  w&ter  and  the  chloride  were 
broken  up  in  proportions  expressed  by  their  respective 
chemical  equivalents.  The  amount  of  eleotrioity  wbioh 
wrenched  asunder  a  molecule  of  water  was  oompetent,  and 
neither  more  nor  less  than  competent,  to  wrenoh  asunder  the 
constituents  of  a  molecule  of  tne  chloride  ortln."  The  fact 
is  typical.  With  the  indications  of  his  voltameter  he  com- 
pared the  decompositions  of  other  substances,  both  singly 
and  in  series.  He  submitted  his  conclnsions  to  number- 
less tests;  be  pnrposely  introdnced  "secondary  aotions;" 
as  a  true  son  of  science,  he  endeavored  to  hamper  those 
very  laws  which  it  was  the  intense  desire  of  his  mind  to 
see  established.  From  all  these  dlfllculties,  however, 
emerged  the  truth,  "  that  under  every  variety  of  eircum- 
stance  the  decompositions  of  the  Toltale  current  are  as 
definite  in  their  character  as  those  chemical  eombinationf 
which  gave  birth  to  the  atomic  theory." 

With  regard  to  the  origin  of  power  in  the  voltaio  pile 
scientific  opinion  had  been  divided.  Volta  found  the 
source  of  power  in  the  contact  of  heterogeneous  metals, 
and  he  proved  beyond  a  doubt  that  electricity  arises  from 
such  contact.  But  it  would  be  diSlcult  at  the  jiresent  day 
to  enter  into  the  state  of  mind  which  could  accept  simple 
contact  as  the  origin  of  the  floods  of  energy  obtainable 
from  the  pile.  Faraday  could  not  help  taking  a  side  here. 
His  experience  had  showed  him  that  chemical  action  was 
the  invariable  accompaniment  of  the  current;  it  had  led 
him  to  conclude  that  toe  one  was  proportional  to  the  other, 
and  therefore  forced  upon  him  the  conviction  that  the 
"contact  theory,"  as  maintained  by  Volta.  was  a  delusion. 
The  origin  of  power  in  the  pile  he  referred  to  its  chemical 
actions.  He  thus  became  the  strongest  pillar  of  the  ''ohem- 
ical  theory,"  which  had  been  preriously  enunciated  by 
Fabroni  and  WoUastoo.  His  researches  in  frietional  elec- 
tricity occupied  him  from  1836  to  1838.  Here  he  enters 
with  keen  insight  into  the  subject  of  conduction  and  in- 
duction, regarding  both  from  a  wholly  original  point  of 


view.  To  this  hour  these  questions,  to  the  advantage  of 
Faraday's  notions,  engage  the  attention  of  experimental 
philosophers.  One  of  hia  principal  results  here  is  the  es- 
tablishment of  the  specific  inductive  capacity  of  insulators 
— a  subject  of  supreme  importance  in  connection  with  sub- 
marine cables.  As  a  striking  illustration  of  Faraday's 
insight,  it  may  be  mentioned  that  as  early  as  1838  he  had 
virtually  foreseen  and  'predicted  the  retardation  produced 
by  the  inductive  action  between  the  wires  of  submarine 
oables  and  the  surrounding  sea-water. 

Toward  the  close  of  1840  be  suffered  the  penalty  of  all 
great  workers,  who  first  learn  the  limits  of  their  powers  by 
transgressing  them.  Faraday  broke  down,  and  for  two 
years  was  prohibited  from  working.  He  went  to  Switzer- 
land in  1841,  and  slowly  improved  after  his  return.  He 
knew  that  polarised  light  was  a  most  subtle  investigator 
of  molecular  eondition,  and  he  had  tried  it  frequently  in 
investigating  the  state  of  electrified  bodies.  Though  baf- 
fled oH,  bis  thoughts  on  his  return  from  Bwitserland  re- 
turned to  the  subject.  He  placed  a  piece  of  his  heavy 
glass  between  the  poles  of  an  electro-magnet.  Including 
both  magnet  and  glass  between  two  Nicol's  prisms,  ho  sent 
a  beam  of  light  through  the  system.  When  the  Nicols 
were  parallel  the  light  was  transmitted — when  thoy  were 
crossed  the  light  was  cut  off.  On  exciting  the  magnet  in 
the  oase  of  the  crossed  Nicols,  the  light  was  instantly 
transmitted,  and  one  of  the  Nicols  had  to  be  turned 
through  an  angle  depending  on  the  strength  of  the  mag- 
net and  the  length  of  glass  traversed  to  again  quench  the 
light.  The  experiment  proved  that  by  the  act  of  magneti- 
sation "the  plane  of  polarization"  is  caused  to  rotate, 
Faraday  proved  the  direction  of  the  rotation  to  bo  deter- 
mined by  the  polarity  of  the  magnet,  being  reversed  when 
the  polarity  is  reversed.  He  also  proved  that  the  voltaic 
current  exercised  a  similar  power.  He  pointed  out  the 
difference  between  this  effect  and  the  rotation  of  the  plane 
of  polarization  by  quarts  and  certain  other  bodies,  and  en- 
titled his  discovery. "  the  magnetization  of  light." 

This  was  the  first  reward  of  Faraday's  long  and  ap- 
parently futile  inquiry  on  the  manufacture  of  optical  gloss. 
His  second  reward  was  the  disoovery  of  diamagnetiam, 
the  name  given  to  a  force  of  repulsion  exerted  by  a  magnet 
on  the  great  majority  of  known  bodies.  He  called  it  dia- 
magnetism  because  an  elongated  diamagnetic  body  acted 
upon  by  a  magnet  sets  acrou  the  lines  of  magnetic  force, 
wnile  a  paramagnetic  body,  like  iron,  sets  parallel  to  the 
lines  of  foroe.  He  pushed  his  inquiries  in  diamagnetism 
into  the  heart  of  the  subject,  exploring  it  experimentally 
in  all  directions.  Faraday's  antecedent  culture  and  his 
notions  regarding  molecular  force  are  strikingly  illustrated 
by  this  inquiry  and  the  subsequent  one  on  magno-crystallio 
action. 

To  these  discoveries  succeed  his  investigations  on  the 
magnetism  of  gases,  his  elaborate  papers  on  atmospherio 
magnetism,  bis  speculations  on  the  nature  of  matter  and 
force,  and  his  researches  on  "  lines  of  magnetio  force,  their 
definite  character,  and  their  distribution  within  a  magnet 
and  through  ^ace " — inquiries  marked  by  profound  in- 
sight and  illustrated  with  refined  experimental  skill.  "  Tak- 
ing him  for  all  in  all,  it  will,  I  toink,  be  conceded  that 
Faraday  was  the  greatest  experimental  philosopher  that 
the  world  has  ever  seen  ;  and  I  would  hazard  the  opinion 
that  the  progress  of  future  research  will  tend  not  to  dimin- 
ish but  to  enhanoe  the  labore  of  this  mighty  explorer," 

It  might  perhaps  be  considered  culpable  on  my  part  if  I 
omitted  to  state  that  this  extraordinary  man,  in  whom 
foroe  of  intellect  and  beauty  of  character  were  so  wonder- 
fully united,  drew  his  spiritual  nutriment  from  his  faith  as 
a  Christian.  In  reply  to  a  question  of  Lady  Lovelace 
(Byron's  "Ada"),  Faraday  thus  renders  an  account  of  his 
religious  position :  "  Thet«  is  no  philosophy  in  my  religion. 
I  am  of  a  very  small  and  despised  sect  of  Christians, 
known,  if  known  at  all,  as  &iHd<iNaniant,  and  our  hope  is 
founded  on  faith  that  is  in  Christ.  But  though  the  natural 
works  of  Ood  can  never,  by  any  possibility,  oome  in  con- 
tradiction with  the  higher  things  that  belong  to  our  future 
existence,  and  must,  with  everything  concerning  Him,  for 
ever  glorify  Him,  still,  I  do  not  think  it  at  all  neoossary  to 
tie  the  study  of  the  natural  sciences  and  religion  together; 
and  in  my  intercourse  with  my  fellow-creatures  that  which 
is  religions  and  that  which  is  philosophioal  have  ever  been 
two  distinct  things."  John  Ttsdall. 

Faradiza'tion,  in  medicine,  the  application  to  the  an- 
imal frame  of  the  Faradic  or  induction  electricity.  Faradio 
eleotrioity  (named  from  Faraday,  who  thoroughly  studied 
this  force)  is  obtained  from  a  variety  of  apparatuses  oalled 
batteriea^-some  magneto-electric,  composed  of  a  revolving 
magnet  and  coils  of  wires,  others  of  a  "  cell "  (giving  a 
galvanic  current)  and  coils.  In  ooll-batteries  the  current 
of  the  cell  never  reaches  the  patient;  each  current  deliv- 
ered by  the  battery  is  distinct  (not  continuous  with  any 
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other),  and  ia  the  result  of  indnetion — t.  e.  the  produotioD 
or  eleotricitjr  in  a  eonductor  by  ita  utjBcenoy  to  another  ear- 
rent.  The  batteries  in  common  use  give  primary,  seoood- 
ary,  or  ternary  ourrents  (so  named  because  of  their  deriva- 
tion from  a  first,  second,  or  third  ooil).  The  coils  added 
to  the  first  are  progressively  made  of  finer  and  longer  wire, 
and  yield  currents  not  essentially  different,  but  stronger. 
We  owe  to  Dr.  Duchcnne  of  Paris  the  best  methods  for 
malting  use  of  Faradism  in  therapeutics.  It  is  used  for 
two  purposes:  [a)  to  produce  muscular  contractions  (pas- 
sive exercise);  (6)  to  excite  the  nerves  of  sensation.  The 
first  object  may  be  attained  in  two  ways — first,  by  placing 
both  electrodes  (ends  of  insulated  conduotors  armed  with 
sponge,  of  varioas  shapes)  upon  the  moistened  skin  cover- 
ing the  muscles  wo  wish  to  cause  to  contract;  or,  second, 
by  placing  one  electrode  as  above  and  the  other  over  the 
nerve-trnnk  which  sends  branches  to  that  mnscie.  To  ex- 
cite the  nerves  of  sensation,  a  portion  of  sicin  should  be 
made  dry  by  means  of  starch-powder,  a  wire-brush  electrode 
held  upon  or  drawn  lightly  over  this  dry  skin,  while  thooth- 
er  sponge  electrode  is  held  (wet)  on  tho  integument  not  far 
away.  The  current  can  l>e  made  to  roach  the  internal  or- 
gans (bladder,  uterus,  etc.)  by  means  of  peculiarly  shaped 
electrodes.  The  popular  use  of  Faradism  by  holding  both 
electrodes  in  tho  hands  is  worthless.  E.  C.  ScociK. 

Farallo'ne  Islands,  a  group  of  sis  small  lofty  and 
rocky  islands  of  the  Pacific,  lying  30  miles  W.  by  B.  of  the 
Oolden  Onte,  or  ontranoe  to  San  Francisco  Bay,  Cal.  They 
are  owned  by  a  company,  which  here  collects  the  eggs  of 
the  gull  and  tho  murre,  a  sea-bird  of  the  auk  family.  These 
eggs  are  furnished  in  groat  numbers  for  the  Ban  Francisco 
market.  The  south-easternmost  and  largest  island  (lat. 
37°  41'  49"  N.,  Ion.  122°  59'  5"  W.)  has  a  lighthouse,  with 
a  flashing  white  light  of  the  first  order,  360  feet  above  the 
sea.  The  islands  breed  great  numbers  of  rabbits,  and 
their  coasts  abound  in  sea-lions.  They  are  in  San  Francisco 
CO.,  Cal. 

Farce  [Lat./areto,  to  "stuff,"  so  called  from  its  varied 
ingredients]  is  the  name  of  a  peculiar  kind  of  comedy  in 
which  the  characters  are  without  psychological  truth  and 
tho  plot  without  moral  impression.  When  in  a  comedy  the 
dramatu  pertonm  are  not  characters  representing  complete 
mental  organisms,  but  figures  representing  only  one  single 
feature  of  the  human  mind,  and  when  the  situations  of 
which  the  plot  consists  are  formed  without  any  intention 
of  imitating  life,  but  so  as  to  show  off  this  single  mental 
feature  in  its  most  extravagant  appearance,  a  high  degree 
of  comical  effect  can  be  attained;  and  there  Is  in  the  prin- 
ciple itself  on  which  the  farce  rests  no  reason  why  its 
oomical  effect  should  not  ha  accompanied  with  perfect  ele- 
gance and  graoefulness.  The  farce  originated  in  the  south- 
ern European  countries  from  rustio  festivitiee,  In  which 
masks  and  every  other  description  of  disguise  were  nsed. 
There  are  traces  of  it  in  the  so-called  Fabulss  Atellanse,  far 
back  in  the  dayaof  the  old  Roman  republic,  and  wo  meet  it 
•very  now  and  then  during  the  Dark  Ages,  until  in  the  six- 
teenth oentury  it  enters  the  stage,  where  it  led  a  brilllaotJife 
nnder  the  name  of  commedia  delC  arte,  as  a' kind  of  impro- 
Tised  drama.  Molidro  introduced  it  among  the  arts.  Bdany 
of  his  plays  are  simply  farces.  Bat  after  his  time  it  was 
utterly  neglected,  and  sank  down  to  be  low  comedy,  comedy 
for  the  mob,  and  it  showed  no  signs  of  revival  until  the 
middle  of  tho  nineteenth  century!  But  at  our  time  it 
seems  onoo  more  to  come  to  the  foreground.  The  present 
French  farce  is  often  indecent,  but  its  mirthfulness  cannot 
be  denied.  It  needs  only  some  purification  to  be  brilliant 
art.  And  here  in  America  the  "  minstrels  "  often  perform 
small  farces  which  are  exceedingly  comical,  without  in- 
dulging in  improprieties.  Clexexs  PETEnsEX. 

Far'cy,  the  more  chronic  form  of  glanders,  a  disease 
attacking  horses,  asses,  and  mules,  and  from  thorn  trans- 
missible to  men.  This  disease  is  highly  oontagiuus,  and 
thus  far  generally  incurable.  Farcy  differs  from  glanders 
in  having  a  slower  course,  and  is  characterised  by  the  for- 
mation of  tumors  involving  the  glands  of  tho  lymphatic 
system  alone  ("button  farcy"),  the  glands  and  the  odja- 
ocnt  areolar  tissue  ("  bud  farcy  "),  or  tho  lymphatic  vessels 
("farcy  pipe"),  and  is  followed  by  fever.  Where  farcy 
runs  a  somewhat  rapid  course  it  is  generally  fatal ;  while  if 
its  course  proves  very  slow,  a  recovery  may  be  loolccd  for,  at 
least  in  man.  Glanders,  however,  which  is  tho  same  disease, 
primarily  attacking  the  nasal  mucous  momhrane  instead 
of  the  lymphatics,  is  almost  always  fatal.  Tho  treatment 
of  acute  oases  is  palliative  chiefly ;  that  of  very  ehronio 
ones  is  expectant,  the  strength  being  maintained  by  nutri- 
tious food.  In  horses  the  disease  is  most  common  in  those 
which  are  overworked,  exposed  to  tho  weather,  and  kept  in 
ill-ventilated  stables.  Farcied  horses  should  be  killed  at 
onoo,  without  any  attempt  at  treatment.     (See  Oi.akders.) 

Far'deNbouad,  a  disease  of  sheep  and  neat  cattle. 


known  in  its  milder  form  as  "  loss  of  cud."  The  animal 
refuses  to  chew  the  cud,  is  stupid,  feverish,  has  a  dry  nose, 
and  sometimes  grunts  as  if  in  pain.  The  disease  is  an  irri- 
tation or  inflammation  of  the  third  stomach  (omaium,  many- 
plies,  or  fardel),  the  folds  of  which  are  dry  and  often  in- 
flamed. Sometimes  this  organ  is  impacted  with  food.  The 
treatment  is  gentle  purgation,  as  with  Epsom  salts,  fol- 
lowed by  liquid  food,  such  as  mashes  sweetened  with  mo- 
lasses and  flavored  with  a  little  ginger.  As  a  preventive, 
avoid  tho  use  of  coarse  and  overripe  hay.  The  animal 
will  generally  recover  within  three  weeks. 

Farcham,  town  and  sea-bathing  place  of  England, 
in  tho  6.  of  Hampshire,  on  a  creek  of  Portsmouth  harbor. 
Pop.  with  surroundings,  10,796. 

Farel  (Guillavue),  the  boldest  of  the  French  Reform- 
ers and  father  of  Bwies  Protestantism,  was  b.  in  1489  in 
a  little  hamlet  near  Gap  in  Bauphiny.  His  parents,  of 
noble  descent  and  pious  Romanists,  subjected  him  to  rigid 
religious  training,  and  Intended  him  for  tho  army.  But 
William  gavo  himself  to  study,  and  when  all  opposition 
seemed  fruitless  he  was  suffered  (about  l&OO)  to  set  out  for 
Paris,  there  to  study  philosinihy,  Greek,  and  Hebrejr  at 
the  university.  The  shining  fight  of^ tho  Paris  school  was, 
at  that  time,  the  brilliant  L^vre  d'Etaples,  around  whom 
were  gathered  disciples  from  every  country.  Young  Farel 
became  one  of  the  most  devoted  of  these.  This  illustrious 
connection  was,  moreover,  the  means  of  withdrawing  Farel 
from  obscurity,  and  securing  him  a  large  circle  of  acQuaint- 
ance,  and  a  chair  in  the  College  of  Cardinal  le  Moine. 
Gradually,  however,  Lef&vrc's  influence  declined  and 
Fatel's  hold  weakened.  Lefivre  had  espoused  the  doc- 
trine which  became  the  corner-stone  oi  the  Reformed 
structure — justification  by  faith — and  had  dared  to  declare 
the  Bible  the  sole  guide  of  the  Christian.  Tho  Berbonne 
condemned  these  innovations,  and  Parliament  pronounced 
against  them.  Farel  had  accepted  the  views  of  nis  instruc- 
tor, and  was  therefore  in  danger  from  persecution.  In 
1521,  Lef%vre  retreated  to  Meaux,  but  Farel  remained  in 
the  capital,  and  for  a  time  boldly  continued  to  maintain  his 
cause  with  professors,  priests,  students,  and  oitisens  wher- 
ever he  could  do  so,  in  tho  university  and  in  the  city.  The 
doctors  of  the  Borbonne,  however,  proved  the  stronger 
party,  and  Farel  soon  found  it  expedient  to  join  LefSvre 
at  Heaux.  Hor^,  also,  persecution  found  them  ont,  and 
"  the  heretics  of  Meaux  were  obliged  to  quit  the  town. 
Farel  dared  to  return  to  Paris,  but,  finding  himself  in 
great  danger,  retired  to  Dauphiny.  His  three  brothers 
became  converts,  and  many  adnerents  were  gathering  when 
the  authorities,  civil  and  ecolcsiaatical,  combined  against 
him,  and  he  was  obliged  to  quit  the  vicinity  of  Gap.  He 
now  visited  other  parts  near  the  foot  of  the  Alps  and  la- 
bored successfully.  His  life  becoming  endangered,  he 
crossed  over,  early  in  1524,  into  Switserland,  where  he 
was  warmly  welcomed  by  the  Reformers.  He  tarried  for 
a  while  at  B&le,  making  his  home  with  the  learned  (Eco- 
lampadins,  who  was  charmed  "with  the  learning,  piety, 
and  courage  of  the  young  Frenchman."  B&le  was  at  this 
time  mnoh  exercised  by  the  religious  innovations  preva- 
lent there,  but  officially  no  action  had  been  taken  in  favor 
of  the  Reformed  doctrines.  Farel  published  thirteen  theses 
oovsring  the  chief  points  of  'dispute,  and  defended  them 
publicly  without  answer  from  the  Romanists.  In  conse- 
qnenoe,  the  Reformed  doctrines  "became  quite  popular,  and 
uieir  snccess  might  have  been  established  had  not  Farel 
fallen  into  angry  dispute  with  Erasmus,  who  heaped  such 
abuse  upon  the  young  Frenchman  that  he  left  Bllle  in 
Hay,  1524,  and  repaired  to  SchafThanscn,  Zurich,  and 
Constance.  On  his  return  to  BUe  he  was  ordered  to  leave 
the  place.  He  retired  to  Btrasbnrg,  and  there  enjoyed  the 
companionship  of  Capito  and  Bucer  until  secretly  recalled 
to  BUe  to  be  set  apart  by  (Ecolampadius  for  the  ministry 
at  Montb^liard.  Farel  bad  from  the  first  been  rather  tur- 
bulent. Made  priest,  he  by  intemperance  in  language  and 
conduct  soon  mado  himself  an  object  of  much  hatred.  He 
was  driven  from  his  parish  in  1525.  His  friends  were 
disappointed,  yet  would  they  not  forsake  him,  for  they 
knew  well  that  he  was  as  honest  as  he  was  fearless.  After 
a  brief  visit  to  (Ecolampadius,  Farel  joined  Capito  and 
Bucer  at  Strasburg,  where  he  had  another  meeting  with 
his  beloved  teacher,  the  saintly  and  now  aged  Lef%vre. 
In  1527  he  went  to  Aigle,  whi^ro  bo  taught  school,  at  first 
under  an  assumed  name  (  Ursiniu),  but  no  sooner  had  he 
secured  a  sufiioient  hold  on  the  people  to  warrant  his  safety 
than  he  boldly  made  known  his  real  mission,  and  when 
Berne  became  Protestant  (152K)  extended  his  lalrars 
throughout  its  territory.  "  Honest  and  fearless,"  says 
Fisher,  "  Farel  fulminated  against  tho  tenets  and  practices 
of  Rome  in  city  and  country,  in  the  church  and  by  the 
wayside,  wherever  he  could  find  an  audience."  "  To  this 
gospel  missionary,"  writes  D'Aubigni,  "every  place  was  a 
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chorob;  vrerj  stone,  ererj  bricki  erory  platform,  was  a 
pulpit.  .  .  .  No  sooner  did  this  man  of  small  atatnre  rise 
up  IB  any  place,  with  his  pale  yet  sunburnt  oomplezion, 
with  red  and  unkempt  beard,  with  sparkling  eye  and  ex- 
pnssire  month,  than  the  monks'  labor  was  lost :  the  people 
ooUeeted  around j  ...  all  eyes  were  fixed  on  him;  with 
open  mouth  and  attentive  ears  they  hong  upon  his  words." 
lie  oommnnioated  his  seal  to  the  Switiers,  and  by  1531 
seenred  the  reformation  not  only  of  the  western  oantons, 
but  also  "caused  the  balance  to  incline  in  favor  of  the 
new  doctrines  throughout  the  confederation."  Sent  to 
the  Waldcnses,  then  in  synod  in  the  valley  of  Angrogna, 
he  returned  in  1532  by  way  of  Genera,  which  was  at  this 
time  agitated  by  great  religious  strife.  Though  a  stranger, 
he  dared  to  preach  while  in  the  oity.  In  consequence  he 
-was  driven  from  the  place,  and  only  escaped  with  his  life 
by  the  bursting  of  a  gun  that  was  aimed  at  him.  He  re- 
turned again  in  the  next  year,  and  was  again  expelled. 
Still  undaunted,  be  returned  a  third  time,  and  was  succesa- 
fol.  The  new  doctrines  wei«  now  largely  heard  and  ac- 
cepted. Farel  was  full  of  toil,  and  his  triumph  came  Aug. 
27, 153S>  when  the  oity  oouooil,  by  special  edict,  proolaimwl 
Oeaeva  as  an  adherent  to  the  Reformation.  In  1536  his 
eanse  was  strengthened  by  a  visit  from  Calvin,  who  was 
pemiaded  by  Farel  to  take  up  his  residence  at  Qooeva. 
Farel  and  Calvin  henceforth  labored  unitedly  for  the  good 
of  the  Qenerese;  Calvin,  by  oommon  consent,  assuming 
the  leadership  in  ecclesiastical  organization.  An  able  as- 
sistant these  men  found  in  Viret.  In  consequonce  of  their 
bitter  attack  on  the  sensuality  which  many  of  the  Genoreso 
had  fallen  subject  to  under  Savoyard  rule,  and  the  strict 
enforcement  of  ecolesiastieal  discipline,  the  Refonners  be- 
came unpopular,  and  (Apr.,  1538)  wen  expelled  from  the 
eity.  Tney  went  together  to  Berne,  Zurich,  and  Bftlc, 
where  they  separated,  Farel  going  to  KeufchUel,  whose 
Reformed  society  was  then  in  deplorable  disorder.  Farel 
soon  restored  harmony  (1542).  Wont  to  Mets  to  organize 
a  soeiety,  but  was  perseeuted,  and  finally  obliged  to  retire 
to  the  neighboring  town  of  Hontigny,  and  afterwards  to 
Oon«^  where  he  eiOoyed  the  protection  of  Count  Fiirstem- 
berg.  Attacks  upon  his  life  caused  his  removal  to  Stras- 
barg,  and  ultimately  his  return  to  Neufoh&tel,  where  he 
married,  when  sixty -nine  years  old,  a  young  wife,  very 
much  to  Calvin's  disgust.  In  1500  he  visited  his  native 
Danphiny,  and  by  bis  bitterness  excited  the  roughs  of 
Oap,  who  put  him  in  prison,  from  which  he  was  rescued 
by  his  friends.  He  now  returned  to  Neufch&tel,  and  d. 
Sept.  13,  1565.  "  Of  all  the  Reformers,"  says  D'Aubigng, 
"  Farel  and  Luther  are  the  two  most  memorable  for  the 
struggles  they  had  to  pass  through Faiel  is  the  pio- 
neer of  the  Reformation  in  Switserland  and  in  France.  He 
threw  hinuelf  into  the  work,  and  with  his  axe  cleared  a 
passaige  through  a  forest  of  abuses.  Calvin  followed,  as 
Luther  was  followed  by  Melanchthon,  resembling  him  in 
his  office  of  theologian  and  '  master-builder.'  And  yet  if 
Farel  reminds  us  of  Luther,  we  must  allow  that  it  is  only 
in  one  aspect  of  the  latter  that  we  are  reminded  of  him. 
Luther,  besides  his  superior  genius,  had,  in  all  that  con- 
cerned the  Ohureh,  a  moderation  and  prudence,  an  ac- 
quaintance with  past  experience,  a  comprehensive  judg- 
ment, and  even  a  power  of  ardor,  which  were  not  found  in 
an  equal  degree  in  the  Reformer  of  Dauphiny."  Farel  was 
certainly  a  learned  man,  thosgh  he  showed  more  skill  as  a 
speaker  than  writer.  He  was  a  missionary  rather  than  an 
organiser,  an  iconoclast  rather  than  a  theologian.  He  may 
be  called  "the  Swiss  John  Knox,"  and,  like  the  renowned 
Sootehman,  moved  the  world  by  Ikis  elmjaence,  intensity  of 
seal,  and  honesty  of  purpose.  His  writings  are  of  interest 
only  to  the  student  of  the  Swiss  Reformation.  (See  Kircb- 
BorKK,  ti/t  o/Fartl  (in  German,  2  vols.,  Zurich,  1S31-33; 
in  English,  London,  1837);  Goodei.,  Tt'e  tie  fare<  ( 1 841) ; 
ScaiciOT,  Btndet  mr  farel  (1834);  ScHHIDT,  Farel  wad  Vi- 
ret (1860);  Blackbdrk,  Farel  and  tk*  Slorv  of  th»  Sm— 
Be/ormatioit  (Philadelphia,  1885).)  J.  H.  Wormak. 

Fa'rey  (Jonir),  Bnglish  civil  engineer,  b.  in  London 
Har.  20,  1 791 ,  obtained  a  silver  medal  from  the  Society  of 
Arts  in  1807  for  making  perspective  drawings,  and  in  1813 
a  gold  medal  for  a  machine  ibr  drawing  ellipses.  He  was 
employed  in  Russia  in  181 9,  and  died  in  London  July  17, 
1851.  His  treatise  on  the  steam-engine  was  published  in 
1827. 

Far'gO,  post-v.,  capital  of  Cass  CO.,  Dak.,  on  the  W. 
bank  of  the  navigable  Red  River  of  the  North,  opposite 
Morehead,  Minn.,  and  on  the  Northern  Pacific  R.  R.,  254 
miles  W.  of  Duluth.  It  bos  considerable  trade,  two  weekly 
newspapers,  machine-shops,  and  a  V.  8.  land-offlce. 

A.  J.  Harwood,  Ed. "Fargo  Exprsss." 

Fa'ria  Son'sa  (Marocl),  Portugueee  historian  and 
poet,  b.  at  Pombciro,  or  Souto,  Mar.  18,  1590,  was  envoy 
to   Rome  1630-34,  and  died  at  Madrid  June  3,  1649  or 


1647.  His  histories  are  in  Spanish,  and  among  his  works 
are  Commentary  on  the  Lueiak  of  Camoene  (2  vols.  1639), 
Atia  Portiigneta  (3  vols.  1666),  Hittory  of  Portugal  to  1BB7, 
etc.,  besides  various  poems. 

Fai'ibaalt,  county  of  Minnesota,  bordering  on  Iowa. 
Area,  720  square  miles.  The  surface  is  undulating  prairie 
and  very  fertile.  Dairy  products,  grain,  hay,  and  wool  are 
the  staples.  It  is  watered  by  the  Maple  and  Blue  Earth 
rivers,  and  is  traversed  by  the  Southern  Minnesota  R.  R. 
Cap.  Blue  Earth  City.     Pop.  9940. 

Faribault,  post-v.  and  tp.,  capital  of  Rice  oo.,  Minn., 
on  the  Milwaukee  and  St.  Paul  R.  R.,  at  the  junction  of 
Straight  and  Cannon  rivers,  53  miles  S.  of  St.  Paul.  It 
contains  the  State  asylum  for  the  deaf,  dumb,  and  blind, 
an  Episcopal  divinity  college,  5  seminaries,  10  churches,  a 
public  reading-room  and  library,  2  parks,  5  fiouring-mills, 
2  national  banks,  2  weekly  newspM>er8,  and  a  number  of 
manufactories  and  stores.  It  is  lighted  by  gas  and  pro- 
vided with  a  steam  fire-engine.  Pop.  of  r.  3045;  of  tp. 
4103.  A.  W.  McKnsTRT,  En.  "  Repdblioah." 

Fari'na  [Lat.,  "meal"],  a  name  applied  to  powdered 
cereal  grains,  and  even  powdered  pulse  (pease,  beans,  etc.). 
In  a  still  wider  sense  it  includes  the  starony  foods  prepared 
from  various  roots  and  stalks,  such  as  arrow-root,  sago, 
tapioca.  From  the  faot  that  such  snlwtanoes  abound  in 
starch,  starchy  food  is  often  called  farinaceous. 

The  pollen  of  flowers,  after  it  has  been  gathered  by  bees, 
is  also  called  farina.  This  is  made  into  liee-bread,  to  sorvo 
as  food  for  the  larvos,  and  probably  enters  into  the  pajite 
which  covers  the  larva-cells  of  honeyoomb. 

Farina,  post-v.  of  Laclede  tp.,  Fayette  oo.,  HI.,  on  the 
Illinois  Central  R.  R.,  224  miles  S.  8.  W.  of  Chicago.  P.  232. 

Farina'to  (Paolo),  Italian  painter,  b.  at  Verona  1525, 
was  pupil  or  imitator  of  Titian  and  Giorgione,  painted  in 
oil  and  fresco,  excelled  in  design,  and  d.  in  1606.  The 
Miracle  of  the  Loavet  and  Fiekei  is  one  of  his  best  works. 

Farinel'li  (Carlo),  Italian  soprano  singer  (proper 
name  Carlo  Broschi),  b.  at  Naples  Jan.  24,  1705,  studied 
under  Porpora,  performed  with  applause  in  London  1734- 
35,  and  in  1737  went  to  Madrid  to  sing  to  and  soothe  King 
PliiUp  v.,  and,  succeeding,  became  his  favorite,  as  also  the 
favorite  of  Ferdinand  VI.,  Philip's  successor.  Farinelli 
d.  at  Bologna  July  15,  1782.  He  was  a  eunuch,  and  per- 
haps the  best  singer  of  the  eighteenth  century.  He  dis- 
played brilliant  telents  for  court-intrigue  at  Madrid,  but 
possessed  many  amiable  and  even  generous  traits. 

Fari'ni  (Carlo Ltriei),  Italian  statesman,  historian,  and 
orator,  b.  at  Russi,  in  the  Roman  States,  Oct.  22,  1822, 
studied  medicine  and  wrote  medical  treatises.  Proscribed 
for  political  offences  in  1843,  be  returned  after  the  amnesty 
proclaimed  by  Pope  Pius  IX.  in  1846,  and  was  chosen  a 
member  of  Parliament  for  Faenza;  then  exiled  again  1848- 
49,  but  was  minister  of  the  interior  in  Piedmont  in  1850. 
He  took  part  in  negotiations  with  Napoleon  III.,  and  was 
named  diotator  of  Modena  1859.  In  1860  be  was  commis- 
sioner extraordinary  to  the  court  of  Naples,  In  the  last 
cabinet  of  Cavour  he  was  minister  of  commerce,  and  was 
president  of  the  cabinet  Dec.,  1862,  holding  the  position 
until  Har,  24,  1863,  when  he  retired  on  account  of  ill- 
health,  and  died  Aug.  1,  1866.  '  Lo  Stalo  Komano  dell' 
anno  18U  delt  anno  18B0  (1850),  Lettere  lo  Lord  John 
Bnmll  (1859),  and  tettere  to  Ur.  Oladttotit  (1856),  are 
among  his  works. 

Farmer,  post-v.  of  Dnbnqne  co.,  la.,  at  the  junction  of 
the  Dubuque  and  South-western  and  the  Iowa  division  of 
the  Illinois  Central  R.  R.,  23  miles  from  Dnbnqne.  It  has 
the  machine-shops  of  the  former  road. 

Farlef  (Harriet),  American  writer,  b.  at  Claremont, 
N.  H.,  edited  and  contributed  to  the  Loieell  (Mass.)  Offer- 
ing, sustained  by  factory-girls.  Shelh  from  tke  Strand  of 
tie  Sea  of  Oeniwi  (1847)  and  Ifinil  among  tke  Spindle; 
issued  in  London  in  1849,  are  her  publications. 

Farler  (James  Lewis),  Irish  correspondent  and  author, 
was  b.  at  Dublin  Sept.  9, 1823,  and  in  I860  was  oocount- 
ant-general  of  the  State  Bank  of  Turkey  at  Constantinople. 
In  1863  he  was  correspondent  of  the  London  Daily  Nerot 
during  the  present  Turkish  sultan's  visit  to  Egypt.  In 
Mar.,  1870,  he  liecame  Turkish  consul  at  Bristol,  England. 
Tnm  Yeart  in  Syria  ( 1 858),  7%«  Drmet  and  Maronilee  ( 1 861 ), 
Tke  Betoureee  of  Turkey  (1862),  Banking  in  Turkey  (1863), 
and  Turkey  (1866),  have  been  published  by  Mr.  Farley. 

Farm.    See  Aoriculture,  by  Horace  Oreblev,  LL.D. 

Farm'dale,  post-v.  of  Franklin  oo.,  Ejr. 

Far'mer,  post-tp.  of  Defiance  oo.,  0.    Pop.  1184. 

Farmer  (Hexrt  T.),  M.D.,  physician  and  poet,  was 
b.  in  England,  emigrated  to  Charleston,  S.  C,  and  after 
his  medical  edneation  in  New  York  seUled  there  in  the 
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pnotkw  of  medioiDe.  He  published  ImagimatioH,  TIu  Uar- 
itur't  J>ream,  and  Othtr  Potnu,  1819,  ud  d.  in  1840,  forty- 
six  yean  of  age. 

Farmer  (Rev.  Hdoh),  an  Engliih  diuenting  olergy- 
man  of  great  learning  and  ability,  b.  near  SbrewBbui'y 
in  1714,  atudied  under  Dr.  Doddridge  at  Nortbampton,  and 
from  about  1746  was  pastor  of  a  congregation  at  Waltham- 
stow,  wbere  be  d.  Feb.  6, 1787.  Publisbed  Inqniry  into  the 
JVature  and  Origin  of  ow*  Lord^t  Temptation  in  the  Wilder- 
ne—  (1761),  designed  to  show  tbat  the  temptation  was  not 
objective  and  real;  A  Dieeertation  on  the  Miraelet  (1771); 
Emug  on  the  DemoHiaee  of  the  New  7'M(amen((1775;  Sded. 
1818);  Prevalence  of  the  Worthip  of  Human  Spirite  in  An- 
eirut  Heathen  Natione  (1783).  B.  D.  HITCHCOCK. 

Farmer  (  Jobr),  American  genealogist,  bom  at  Chelms- 
ford, Hasa.,  June  13,  1789,  was  a  founder  and  the  oorre- 
sponding  secretary  of  the  New  Hampshire  Htstorioal  So- 
ciety, and  published  an  edition  of  Belknap's  Hiitorg  of 
Nr.w  Hampehire,  Oenealoc/ical  Regitter  of  the  Firel  Sctllert 
of  .Vew  England  {l»29),  Hietory  of  Billerica  (1806),  HiHory 
of  Amheril  { 1820),  Gatetteer  of  Nem  Hampehire  (1823),  oto. 
He  died  at  Concord,  N.  H.,  Aug.  13,  1338. 

Far'mer  City,  post-r.  of  Da  Witt  oo..  111.,  at  the 
crossing  of  the  Gllman  Clinton  and  Springfield  and  the 
Indianapolis  Bloomington  and  Western  R.  Rs.  It  has 
2  weekly  newspapers,  3  churches,  3  hotels,  steam  flour- 
ing-mill,  2  banks,  and  a  largo  lumber  busincsa.     Pop.  £37. 

Far'mers,  tp.  of  Fulton  oo..  111.    Pop.  I0&8. 

Far'mersbarg,  post-tp.  of  Clayton  co.,  la.  Pop.  1236. 

Far'mers*  Clnbs  are  associations  of  agrioulturists, 
generally  those  of  some  one  community  or  neighborhood, 
who  meet  at  stated  times  for  the  discussion  of  questions 
affecting  the  interests  of  agrionlture,  and  mora  upecially 
for  considering  the  methods  of  practical  farming — the  rela- 
tive values  and  uses  of  different  fertilisers,  the  adaptation 
of  special  crops  to  particular  soils,  the  choice  of  breeds  of 
live-stock  and  of  varieties  of  cultivated  plants,  and  the  like. 
Mr.  Solon  Robinson  and  the  late  Hon.  Horaoe  Qreoley  were 
among  the  early  and  influential  advocates  of  farmers'  oluba. 
They  were  assooiated  with  the  Farmers'  Club  of  the  Amer- 
ioan  Institute  in  New  York,  the  discussions  of  which  were 
for  many  years  printed  weekly  In  the  A'ew  York  TribuHt, 
and  widely  read.  Some  farmers'  olubs  have  libraries  and 
invested  funds,  and  sustain  regular  oonrscs  of  lectures  in 
the  winter  season,  and  in  general  ladies  ace  admitted.  The 
constitution  and  by-laws  are,  or  should  be,  simple  in  plan, 
and  the  meetings  are  social  rather  than  formal.  In  many 
places,  besides  the  regular  discussion,  there  is  the  reading 
of  one  or  more  original  papers,  usually  agricultural ;  and 
music  adds  variety  to  the  exercises.  To  some  extent  the 
old  farmers'  olubs  have  recently  been  converted  into,  or  re- 
placed by,  the  granges  of  the  Patrons  of  Husbandry.  (See 
Uranos,  by  L.  P.  Brockett,  A.  M.,  M.  D.) 

Farmer's  Creek,  post-tp.  of  Jaokson  oo.,  la.  P.  1502. 

Far'nier8«Gen'erBl,  an  association  of  persons  in 
Franco,  under  the  old  monarchy,  to  whom  the  privilege  of 
levying  certain  taxes,  as  imposts  on  salt  or  tobacco,  or 
town-dues  in  particular  districts,  was  farmed  or  let  out  for 
a  given  sum  paid  down.  This  system  of  raising  the  public 
revenue  was  employed  by  the  Roman  state.  (See  Pitb- 
LicAns.)  It  was  introduced  into  France  in  the  thirteenth 
century,  when  Philip  the  Fair  gave  to  Lombard  Jews  and 
brokers  the  privilege  of  collecting  the  gahelle,  or  tax  on 
salt,  to  provide  means  for  carrying  on  war  against  the 
Rnglish.  It  continued  to  be  employed  under  various  modi- 
fications down  to  the  Revolution  of  1789.  The  system  in- 
volved such  extortions  and  cruelties  to  the  people,  and 
such  frauds  on  the  government,  that  it  excited  general 
odium.  Oreut  financial  ministers  like  Sully  and  Colbert 
had  to  grapple  with  it  for  the  temporary  oorreotion  of 
evilii,  but  it  oould  not  be  dispensed  with  till  the  old  order 
of  things  passed  away.  In  1720  the  farmers  of  the  taxes 
formed  a  regular  association,  called  iboferme  gditrale.  It 
included  originally  forty,  and  afterwards  sixty,  fermieri 
gfufrnuXf  who  held,  for  a  specifled  number  of  years,  the 
exclusive  management  of  the  gahelle,  the  tax  on  tobaceo, 
the  octroi!  of  Paris,  and  other  excise  duties.  These  men 
accumulated  enormous  wealth,  and  by  bribing  ministers  of 
state,  courtiers,  and  functionaries  of  all  classes  had  in- 
fluence enough  to  keep  up  the  ruinous  system,  Turgot 
and  Nocker,  in  the  reign  of  Louis  XVI.,  attempted  to 
change  the  arrangement,  but  the  nobility,  olinging  to  their 
privilege  of  exemption  from  taxation,  effectually  resisted 
thoir  efforts.  By  the  revolutionary  constitution  of  1791  the 
system  was  swept  away,  and  many  of  the  farmers-general 
were  executed.  A.  L.  Crapix. 

Far'mers'  IHills,  mannfactaring  post-r.  of  Kent  tp., 
Putnam  co.,  N.  Y. 


Far'mer«Till«,  post-tp.  of  Lowndes  oo.,  Ala.    P.  1116. 

Farmersnilet  post-tp.  of  Tulare  oo.,  CaL    Pop.  807. 

Farmersville,  post-v.,  capital  of  Union  parish,  La., 
is  1  mile  {Vom  the  head  of  navigation  of  the  Bayou  d'Ar- 
bonne,  and  200  miles  by  water  N.  N.  W.  of  Baton  Rouge. 
It  has  a  weekly  newspaper.  Pop.  272. 
'  Farmenville,  post-T.  and  tp.  of  Cattaraagus  oo.,  N.  Y. 
Pop.  1114. 

Farmersnlle,  post-v.  of  Jackson  tf.,  Hontgomsry 
CO.,  0.     Pop.  312. 

Farmersville,  poat-v.  of  West  Earl  tp.,  Lancaster  co.. 
Pa.,  has  one  monthly  periodical.  It  is  5  miles  B.  of  New 
Berlin  Station. 

Far'mer  Til'lage,  post-r.  of  Covert  tp.,  Seneca  co., 
N.  Y.,  has  a  machine-shop,  foundry,  and  three  churches. 

Farming.  See  Aoricdltube,  by  Horace  Qbbilkt, 
LL.D. 

Farming  Class,  The,  in  America.  In  the  U.  S. 
the  word  farming  bos  a  meaning  quite  unlike  that  given  to 
it  in  Europe.  In  England,  the  farmer  is  a  tenant  paying 
rent,  generally  to  some  holder  of  entailed  lands.  In  France, 
the  census  shows  that  36,000,000  acres  of  land  are  divided 
into  farms,  none  of  them  of  more  than  eight  acres  in  ex- 
tent (Mark  La)ic  Expreee,  Apr.  13,  1874.)  In  England, 
the  farmer  has  little  influence  in  directing  society,  for  he  has 
no  permanent  interest  in  the  land.  In  France,  his  ownership 
is  of  BO  small  a  possession  that  it  is  virtually  a  garden — too 
small  to  permit  the  raising  of  cattle  or  sheep,  to  produce 
manure;  and  where  chemical  manures  must  be  depended 
upon  to  sustain  the  three-course  system,  consisting  of  two 
erops  of  cereals  and  a  bare  fallow,  and  where  the  cows  that 
supply  milk,  butter,  and  cheese  must  be  made  to  do  the 
work  of  tillage,  the  fact  that  the  enltivator  is  the  owner 
gives  him  no  political  importance. 

Here  the  cultirator  of  too  soil  almost  always  is  the  owner, 
and  except  in  the  vicinity  of  great  cities  less  than  fifty 
acres  would  hardly  be  called  a  farm.  Thus,  the  American 
farmer  generally  possesses  the  advantages  that  follow  com- 
bined occupancy  and  ownership  of  landed  estates,  not  too 
large  to  be  directed  by  one  man,  and  yet  large  enough  to 
employ  all  the  energies  and  ability  of  an  active  and  enter- 
prising mind. 

The  fathcra  of  our  government  by  law  for  ever  awept  oat 
of  our  institutiona  all  that  had  been  for  ages  crystallising 
in  the  countries  from  which  we  sprang  into  impassable 
walls  between  different  orders  of  society,  and  not  only  pro- 
vided against  hereditary  government,  bat  against  the  es- 
tablishment of  families  upon  foundations  of  wealth  in  real 
estate  that  they  cannot  alienate.  Equal  political  and  social 
rights  oreate  an  active  condition  of  society,  for  each  yonth 
feels  that  there  is  no  place  so  high  as  to  be  beyond  the 
possibilities  tbat  are  before  him. 

A  century  has  not  elapsed  since  we  commenced  our  career 
as  a  nation  under  our  own  institutions.  With  a  population 
of  scarcely  3,000,000,  inhabiting  a  narrow  belt  along  the 
sea-coast,  with  no  aceumalated  capital,  with  a  heavy  na- 
tional debt,  thefutnre  was  bravely  faced,  and  the  line  of  set- 
tlements was  extended  into  the  interior,  where  fertile  lands 
covered  with  forests  invited  the  enterprising  to  leave  the 
granitic  soils  of  the  coasts.  Along  the  only  river  that 
reached  by  its  navigable  waters  through  the  moantain-range 
next  the  sea  the  lands  were-  largely  held  in  great  estates, 
upon  which  it  had  been  attempted  to  plant  the  institntions 
of  the  Old  World.  The  manors  of  the  Livingstones  and 
the  Van  Rensselabrs  and  their  compeers,  stretching  along 
the  Hudson  River,  are  sufficient  illustrations  of  the  influ- 
ence of  snch  estates  npon  the  public  interests. 

Immediately  after  independence  was  established  armies 
were  sent  beyond  the  ranges  of  ooast-mouDtains  to  ter- 
minate the  war  with  the  Indians,  that  by  the  treaty  with 
England  had  been  left  unsettled.  The  return  of  the  soldiers 
brought  news  of  a  wonderful  country  in  Central  and  West- 
ern Now  York,  which  speculators  grasped  in  large  part ; 
but  they  wore  wise  enough  to  invite  purchasers  on  liberal 
terms,  and  in  a  wonderfully  short  time  the  far-famed  Gen- 
esee county  was  settled  and  brought  into  cultivation.  The 
State  of  New  York  constructed  a  canal  connecting  the 
waters  of  the  interior  lakes  with  the  Hudson,  and  the  tide 
of  moving  pioneers  carried  agriculture  to  Ohio,  to  Michigan, 
and  finally  to  the  great  prairies  of  the  West. 

The  government  of  the  U.  S.  adopted  a  wise  policy  in 
regard  to  its  lauds  lying  in  the  North,  and  sold  at  low 
prices,  but  for  pay  down  except  in  cases  of  settlement  be- 
fore survey,  when  pre-emption  privileges  were  given. 

The  general  law  of  emigration  is,  tbat  the  most  energetic 
take  the  lead,  leaving  the  less  enterprising  to  stay  behind 
and  enjoy  the  old  homo.  To  this  native  energy,  that  first 
prompted  the  movement,  in  due  time  is  added  the  self- 
reliance  and  quick  use  of  all  the  powers  of  body  and  mind 
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that  oomea  of  frontier  life.  Those  who  escape  death  in  be- 
eomiag  inured  to  the  change  in  climate  and  habits  bceome 
Ben  of  great  deeds  if  oooasion  cails  out  their  powers.  To 
realize  this  diaoipline  we  have  only  to  consider  the  hard- 
ships that  mast  be  enoonntered  by  an  early  settler  of  such 
a  eoantry  as  was  Central  New  York  three-quarters  of  a 
eentary  ago.  A  man  from  New  England  starts  on  horse- 
back, and  following  a  scarcely  passable  road,  lodging  in 
the  wayside  cabins  of  the  early  settlers,  who  at  distances  of  a 
few  miles  apart  furnish  entertainment  for  man  and  beut, 
he,  after  a  month  or  so  of  travel,  finds  himself  on  the  long- 
aonght  "  lot "  that  he  had  perhaps  purchased  unseen.  Here, 
eotting  away  a  few  trees,  be  clears  a  space  for  a  hnt  of  logs, 
that  the  pioneers  who  hare  come  before  him  help  to  raise. 
Planting,  if  the  season  is  right,  some  important  seeds,  he 
leavei  for  home,  in  dno  time  to  return  witn  his  family  and 
a  fjw  domeatio  animals.  Onoo  settled,  the  work  of  remov- 
ing the  trees  commences,  and  many  lofty  ones  fall  before 
the  axe  and  are  destroyed.  For  food,  the  new-comer  must 
depend  upon  the  nearest  settlement  and  his  own  skill  with 
the  rifle,  aided  by  the  fish  that  the  lakes  and  streams  fur- 
nish. 

The  second  year  gives  a  crop  of  corn  and  potatoes,  and 
perhaps  some  other  food.  The  work  of  clearing  goes  on, 
and  each  added  year  sees  new  acres  producing  crops;  and 
soon  this  pioneer  has  become,  in  the  language  of  the  place 
and  times, "an  old  settler,"  and  has  food  to  sell  to  new- 
eomers,  and  is  po«se.<iaed  of  ftooks  and  herds.  He  is  now  a 
man  of  consequence,  called  upon  to  organize  now  counties, 
townsi  school  districts,  to  lay  out  roads,  to  bridge  the 
streams,  to  construct  school-houses  and  churches — to  or- 
ganize society  and  to  make  and  enforce  the  laws.  In  the 
mean  time,  sons  and  daughters  have  been  born,  grown  up, 
and  now  demand  more  of  eJucation  than  the  little  district 
nhool  can  give.  There  must  be  an  academy  established 
and  in  active  operation.  When  this  high  school  is  doing 
its  work  the  pioneers  feel  that  they  are  living  in  an  old 
eouDtry,  and  ready  to  send  their  sons  farther  on  into  the 
wilderness  to  repeat  the  work.  This  is  the  way  in  which 
the  timbered  lands  that  reached  from  the  sea-coast  to  the 
Prairies  hare  been  converted  into  fruitful  farms,  owned  by 
the  men  who  cultivate  them. 

We  must  not  forget  that  the  hardest  part  of  the  task  de- 
Tolred  upon  the  women,  and  that  the  greatest  obstacle  in 
the  way  of  rapid  progress  were  the  diseases  incident  to 
the  cultivation  of  the  new  soil.  Malaria  was  everywhere, 
and  fever  wasted  and  destroyed.  The  women  must  pre- 
pare the  food,  mannfacture  cloth,  and  make  garments  for 
the  family,  nurso  the  sick,  and  bear  and  rear  the  children. 
Both  men  and  women  by  this  stern  education  received  an 
energy  and  power  of  execution  unknown  in  more  elegant 
life.  Self-reliance,  personal  independence,  and  manhood 
proud  of  its  muscular  prowess  were  the  result.  From  this 
training  has  come  the  American  farmer  of  the  grain-grow- 
ing States. 

Vhat  infloenoes  and  results  such  a  body  of  men,  thus  nur- 
tured, may  produce  on  the  policy  of  our  nation  is  an  interest- 
ing matter  of  inquiry.  Society  has  been  so  long  in  the  habit 
of  receiving  its  leadings  cither  from  an  hereditary  aris- 
tocracy, or  from  some  class  especially  educated  and  trained 
to  execute  the  governing  powers,  that  it  is  no  easy  task  to 
break  away  from  customs  so  firmly  established.  Bat  causes 
are  in  active  operation  here  that  never  before  influenced 
society,  and  they  are  quite  likely  to  materially  change  the 
aid  order  of  things.  The  means  of  universal  education  are 
more  abundant  than  were  ever  before  given  any  great  peo- 
ple. The  school-district  library  brings  to  every  hamlet  a 
eollection  of  standard  works  that  are  too  costly  to  be  other- 
wise furnished  for  the  people,  and  the  newspaper  is  every- 
where, and  in  no  society  is  its  influence  more  pervading 
than  among  the  cultivators  of  the  soil.  By  the  newspaper 
every  event  of  the  least  public  importance  is  speedily 
known  in  the  hut  of  the  far-off  pioneer,  and  as  fully  as  in 
the  great  centres  of  wealth  and  commerce.  The  policy  of 
the  government,  the  decisions  of  the  courts,  and  all  the 
changes  that  are  going  on  are  discussed  everywhere  among 
the  farmers,  and  they  form  and  freely  express  opinions  as 
to  the  infiuenoe  of  public  measures  upon  their  own  special 
interests  and  those  of  every  other  class. 

Thus  stands  this  body  of  industrious,  active,  and  well- 
informed  men,  having  many  millions  in  their  ranks,  vast 
aggregate  wealth  in  lands,  and  votes  sufficient  to  dictate 
the  policy  of  the  country — generally  not  so  ambitions  of 
office  as  desirous  of  having  wise  laws  honestly  adminis- 
tered. 

It  would  have  been  strange  if  such  men  had  not  requir- 
ed, as  supplementary  t^i  the  general  newspaper  literature 
of  the  country,  a  press  devoted  to  their  own  special  wants. 
The  general  tendencies  of  our  times  to  accurate  and  scien- 
tific knowledge  in  regard  to  the  things  in  which  wo  have 
the  greatest  interest  have  nowhere  had  more  infiaenoe  than 


among  turmen.  The  laws  of  life  in  animal  or  vegetable 
are  to  the  farmer  matters  of  the  greatest  importance.  The 
ohemisti7  of  vegetation— how  plants  grow,  and  how  to 
make  them  grow  at  the  least  cost — is  a  matter  of  vital  in- 
terest. Boientiflo  books  especially  devoted  to  agricultural 
matters  soon  followed  the  agricultural  newspaper,  and  no 
class  of  men  entertains  higher  respect  for  the  really  soien- 
tiflo  writer  than  the  practical  farmers  of  our  oountiy. 

The  old  men  insist  upon  their  sons  having  advantages 
of  education  greatly  in  advance  of  anything  known  in 
their  school-boy  days.  They  demand  that  their  sons'  time 
shall  not  be  consumed  in  the  acquisition  of  a  learning  that, 
however  well  it  may  be  adapted  to  other  pursuits,  is  of 
little  ralne  on  the  farm ;  they  demand  that  the  education 
of  their  children  shall  be  diAoted  in  such  a  way  as  will 
make  it  of  actual  practical  value  in  their  future  work.  Ont 
of  this  feeling  has  grown  the  attempt  to  establish  colleges 
especially  devoted  to  agricultural  education.  Experienoe 
had  shown  that  to  send  a  farmer's  son  through  the  usual 
collegiate  course,  devoting  most  of  his  time  to  the  study 
of  the  languages  of  nations  that  no  longer  infiuenoe  public 
affairs,  was  the  almost  certain  way  to  create  a  distaste  for 
life  in  the  fields,  and  generally  landed  him  in  the  pulpit, 
the  bar,  or  among  the  doctors  of  medicine.  The  slow  pro- 
oesses  that  had  led  his  father  to  independence  and  public 
consideration  were  connected  with  an  amount  of  physical 
exertion  that  the  softened  muscles  revolted  fnm.  The 
liberal  grant  made  by  the  nation  to  promote  agricultural  ed- 
ncation  has  in  many  cases  been  so  perverted  as  to  strengthen 
institutions  established  for  other  ends.  In  some  States  new 
colleges  have  sprung  into  being  on  this  endowment  that 
are  somewhat  improved  in  their  course  of  study,  but  thus 
far  the  result  of  tnis  effort  has  been  anything  but  satisfac- 
tory to  the  farmer.  A  college  in  Michigan,  founded  before 
the  national  grant  was  made,  has  perhaps  come  nearer  the 
end  aimed  at  than  any  other.  That  State  wisely  gave  the 
lands  that  came  to  it  under  the  national  grant  to  its  agri- 
eultnral  college,  that  had  already  become  well  started. 
There  each  student  is  required  to  perform  a  considerable 
amount  of  mannal  labor  every  day,  for  which  he  is  paid  in 
proportion  to  its  value,  and  all  are  required  to  live  on  the 
farm.  The  course  of  study  is  well  adapted  to  the  supposed 
special  wants  of  farmers  and  to  active  life  generally,  and 
the  habit  of  labor  is  preserved ;  and  the  graduates,  thus 
far,  have  shown  a  marked  willingness  to  adopt  farming  u 
a  business. 

It  is  an  unsettled  qneatioo  whether  apeeial  agrionltaral 
edncation  can  be  snccessfnlly  had  in  connection  with  other 
courses  of  study — in  fact,  whether  actual  mannal  labor  on 
the  farm  is  not  a  condition  without  which  there  can  be  no 
marked  success.  The  various  plans  adopted  by  the  several 
institutions  that  have  received'the  national  grant  will  ulti- 
mately solve  these  questions  in  a  practical  way.  And  when 
a  large  part  of  this  national  fund  has  been  wasted  on  old 
institations  in  rain  efforts  to  give  them  adaptation  to  s 
special  end,  it  may  at  last  come  to  pass  that  there  will  be 
several  real  agricultural  colleges.  When  this  is  the  charac- 
ter of  a  half  score  or  more  institutions,  situated  in  unlike 
climates,  and  dealing  with  unlike  soils,  but  all  acting  in 
concert,  the  real  wants  of  our  agriculture  will  be  found  out, 
and  some  of  the  questions  that  so  much  perplex  the  indi-  j 
vidnal  farmer  may  find  a  solution,  and  the  labor  of  food-  | 
production  may  become  vastly  lessened  and  the  fruits  of  \ 
the  earth  greatly  multiplied'. 

To  further  aid  in  the  advancement  of  the  agriculture  of 
the  oonntry.  Congress  has  established  what  is  called  a  de- 
partment of  agrioultnrc,  but  the  practical  results  of  this 
undertaking  have  thus  far  been  unimportant. 

Agricultural  interests  have  been  greatly  aided  in  the 
several  States  by  appropriations  of  money  made  by  them 
to  assist  the  local  agricultural  societies.  "Ihe  State  of  New 
York  haa  taken  the  most  prominent  position  in  this  work, 
and  for  something  more  than  thirty  years  haa  had  in  snc- 
oessful  operation  a  State  society,  and  county  and  town 
societies  auxiliary  thereto.  The  policy  of  the  State  society 
has  been  from  the  day  of  its  first  fair,  held  at  Syracuse 
(1841),  to  instruct  rather  than  amnse  the  immense  multi- 
tudes who  attend  these  annual  meetings.  All "  side  shows  " 
are  excluded,  and  there  has  never  been  on  the  grounds 
during  a  fair  the  least  attempt  to  test  the  speed  of  horses, 
or  any  other  thing  to  draw  the  publie  attention  from  the 
objects  that  the  society  had  in  view.  Thcie  fairs  have 
been  held  at  points  far  apart,  and  never  two  successive 
years  in  the  same  place.  From  the  city  of  New  York  to 
Buffalo,  Pougbkeepsie,  Albany,  Utica,  Syracuse,  Auburn, 
Rochester,  on  the  central  line  of  travel,  and  on  each  side 
Saratoga,  Watertown,  and  Blmira,  have  in  their  turn  been 
visited,  and  now  the  society  has  become  firmly  established 
in  three  central  positions — Albany,  Elmira,  and  Rochester, 
The  railroads  centering  at  these  places  give  such  advan- 
tage! of  tranaportation  that  the  society  has  determined, 
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for  at  leaat  twelve  jolts,  to  test  the  polio;  of  having  more 

rermanent  buildings,  Iwtter  accommodatioDS  for  both  ez- 
ibiton  and  speotaton,  than  could  formerly  be  seoured. 
The  State  has  provided  at  Albany  a  building  to  be  used 
jointly  by  the  Agrionltural  Society  and  the  Museum  of 
Natural  History.  In  this  building  are  the  library,  leolure- 
room,  and  offices  for  the  secretary  and  for  all  the  business 
of  the  sooiety  not  oonneeted  with  the  fleld-opeiations 
of  its  annual  shows.  The  secretary  is  employed  lUI  the 
time,  and  makes  his  head-quarters  at  this  centre,  and 
keeps  up  a  correspondence  with  like  institutions  in  all 
countries,  and  has  the  doors  open  to  all  visitors  to  the 
rooms  devoted  to  the  exhibition  of  objects  of  interest  to 
farmers,  embraoing,  among  other  things,  tools  used  many 
hundreds  of  years  ago  aloagside  the  most  improved  of 
modern  genius.  Thus,  this  department  of  agriculture  of 
Now  York  exercises  an  important  influence  in  the  educa- 
tion of,  and  intertshange  of  information  among,  the  farmers 
of  the  whole  country.  No  influences  of  political  parties 
have  ever  disturbed  its  councils,  and  leading  men  have 
given  their  best  efforts  to  the  organisation.  The  volumes 
of  its  Tratuaeti0}u  (32)  now  published  constitute  the  most 
valuable  collection  of  agricultural  information  extant. 

The  settlement  of  the  timbered  country  was  attended 
with  so  much  labor  that  agricultural  development  did  not 
■o  rapidly  advance  as  to  entirely  outstrip  the  other  indus- 
tries. Manufactures  and  commerce  kept  nearly  even  march 
with  agriculture;  and  the  connection  of  the  great  lakes 
with  the  sea  by  the  Erie  Canal  gave  a  very  cheap  line  of 
water-communioatioD  with  the  commercial  world  for  the 
surplus  land-products.  The  result  was  a  healthy  growth 
of  all  the  great  industries,  without  any  very  great  or  un- 
due stimulus  to  any  one  of  them.  The  pioneers  found  a 
market  for  their  surplus  food  in  supplying  saoh  as  came 
immediately  after  them,  and  mills  and  factories  followed 
in  regular  sequence.  These  remarks  are  measurably  true 
of  the  settlement  of  all  the  country  lying  E.  of  Lake  Michi- 
gan and  between  the  lakes  on  the  N.  and  the  Ohio  River 
on  the  S.,  bat  not  of  the  prairie  countries  beyond. 

The  locomotive-steam-engine  and  the  facility  of  rapidly 
taming  the  treeless  prairies  into  productive  fields,  pas- 
tares,  and  meadows  have  caused  a  more  rapid  develop- 
meot  of  agrionltare  beyond  Lake  Michigan  than  was  pas- 
sible under  the  eiroumstanoes  that  were  connected  with  the 
settlement  of  the  lands  B.  of  that  lake,  and  the  production 
of  food  has  greatly  oatstripped  other  important  branches 
of  industry.  Thus,  agriculture  there  has  become  compara- 
tively unprofitable  for  want  of  a  home-market  for  its  sur- 
plus productions.  The  true  balance  of  the  great  industries 
must  be  brought  about  in  order  to  secure  real  prosperity. 
The  coal  that  underlies  so  large  a  proportion  of  the  great 
West,  and  the  minerals  that  abound,  furnish  raw  material 
for  a  vast  manufacturing  interest  that  must  in  time  give 
employment  to  .many  millions  of  consumers  of  the  fruits 
of  the  soil.  Though  the  Mississippi,  with  its  navigable 
branches,  and  the  lakes  and  rivers  and  canals  of  the  North 
and  East,  give  a  way  to  market,  and  though  railroads  have 
been  so  extended  as  to  reach  nearly  every  hamlet,  yet  the 
vast  distances  that  intervene  between  the  wheat-fields  of  the 
West  and  the  workshops  of  the  Eastern  States  and  Europe 
will  for  ever  remain,  and  real  prosperity  can'  only  come 
wh«i  producer  and  consumer  are  brought  much  nearer 
together. 

The  balance  between  the  several  great  branches  of  in- 
dustry is  already  being  restored.  The  tendency  of  our 
people  to  city  and  village  life,  and  the  necessities  of  all 
parties,  will,  very  soon  it  is  to  be  hoped,  correct  the  evils 
under  which  the  grain-growers  of  the  West  are  suffering  so 
severely,  and  give  them  a  home-market.  The  resources  of 
the  North-western  States,  the  fertility  of  the  soil,  and  the 
small  proportion  of  waste  or  untillable  lands,  together  with 
the  minerals  that  underlie  them,  must  soon  support  in  afflu- 
enee  a  great  number  of  people.  Already  12,000,000  persons 
are  engaged  in  advancing  the  great  interests  of  these  ten 
States,  and  the  tide  of  immigration  from  the  Old  World  is 
so  established  in  that  direction  that  prosperous  times  must 
be  near  at  hand. 

The  settlement  of  the  country  has  been  so  rapid  that  it 
has  not  been  possible  to  establish  any  systematic  methods 
of  cultivating  the  soil.  When  the  country  took  its  place 
among  the  nations  less  than  one  hundred  years  ago,  it  was 
poor  in  everything  but  the  undeveloped  capacities  of  the 
land.  There  was  very  little  accumulated  cu>ital,  and  men 
eleared  away  the  forests  to  find  a  place  on  which  they  could 
nuse  their  food,  and  from  which  they  could  raise  the  wool 
and  flax  to  be  wrought  in  their  own  houses  into  clothing. 
Almost  necessarily  these  first-cleared  fields  were  cultivated 
with  very  little  attempt  at  keeping  up  their  fertility,  until 
they  were  exhausted  of  those  stores  that  Nature  had  been 
ages  in  accumulating.  This  policy  was  continued  until  the 
orops  became  so  small  as  to  no  longer  pay  for  the  labor  be- 


stowed. Then  followed  a  more  rational  system,  in  which 
herds  of  cattle  and  flocks  of  sheep  were  combined  with 
grain-raising.  Cities  and  villages  had  grown  up,  and 
manufacturing  centres  made  a  brisk  demand  for  all  that 
the  tillers  of  the  soil  had  to  sell ;  and  in  the  Eastern  States 
the  increase  of  consumers  was  such  that  very  soon  food  had 
to  be  imported  from  the  fast-settling  West.  The  cost  of 
transportation  from  these  Western  fields  gave  the  food- 
producers  of  the  East  such  advantages  that  they  found  it 
profitable  to  resort  to  improved  methods  of  cultivation,  to 
which  their  lands  responded  by  giving  them  abundant 
crops.  The  city  and  village  markets  all  around  them  en- 
abled them  to  produce  the  crops  that  would  not  bear  long 
and  expensive  transportation. 

In  localities  especially  adapted  to  certain  crops,  like 
hops,  tobacco,  potatoes,  beans,  fruits,  or  to  the  feeding  of 
animals,  these  special  branches  have  had,  under  favoring 
circumstances,  extraordinary  attention,  while  the  cereals 
have  perhaps  been  raised  in  only  sufficient  quantities  for 
supplying  the  family  and  dependants.  This  change  in  the 
character  of  the  crops  raised  in  the  elder  parte  of  the  coun- 
try has  led  superficial  observers  to  think  that  the  total 
agricultural  product  has  greatly  fallen  off,  and  that  the 
owners  of  the  farms  are  gradually  destroying  them.  Cen- 
sus tables  have  helped  to  spread  this  opinion,  and  statis- 
ticians have  been  predicting  speedy  min.  The  answer  to 
all  this  is  the  fact  that  the  Eastern  cultivators  of  the  soil 
are  enlarging  their  bams  and  giving  every  indication  of 
prosperity,  convincing  an  observing  traveller  that  they  are 
well  rewarded  for  their  labor.  Taking  the  State  of  New 
York  as  representing  a  fair  mean  between  the  older  States 
of  the  East  and  the  newer  of  the  West,  we  find  that  while 
this  State  does  not  raise  much  more  than  one-quarter  of  the 
bread  consumed  within  it,  the  farming  lands  nave  risen  in 
selling  value  to  twice  or  more  the  prices  they  bore  in  the 
days  when  millions  of  bushels  of  wheat  were  annually 
produced.  Leaving  out  of  a  survey  of  this  State  the  old 
counties,  and  not  considering  that  vast  forest  that  lies  in 
its  north-eastern  part,  where  the  climate  forbids  profitable 
onltivation,  we  shall  find  that  prosperity  based  upon  fer- 
tility is  the  almost  nniversal  law,  as  is  shown  by  the  fine 
houses  and  capacious  bams  that  are  everywhere  being  con- 
structed out  of  the  profits  derived  from  the  land. 

The  question  is  constantly  asked.  Does  farming  pay? 
It  would  bo  a  short  way  of  answering  this  question  to  say 
that  within  a  time  that  would  not  average  more  than  the 
lives  of  two  generations  all  the  capital  in  that  part  of  New 
York  under  consideration  has  been  created  out  of  the  land 
by  its  owners'  industry  ;  and  if  we  wore  to  find  the  cost  of 
the  buildings,  fences,  roads,  farm-stock,  tools,  and  machi- 
nery, and  add  to  this  the  reasonable  cost  of  clearing  the 
land  from  its  forests,  wo  should  have  a  sum  so  vast,  repre- 
senting the  earnings  of  only  two  generations,  that  we  could 
form  some  just  opinion  upon  this  oft-repeated  question,  and 
our  minds  would  be  ready  to  grasp  in  some  measure  the 
probabilities  of  the  future  of  the  descendants  of  the  people 
who,  in  addition  to  raising  and  educating  families  and  liv- 
ing in  luxury,  have  aooumulated  this  vast  capital  in  so 
short  a  time. 

The  facilities  for  acquiring  lands  have  been  so  great 
that  the  sons  of  farmers,  if  they  intended  to  follow  the 
avocations  of  their  fathers,  have  generally  themselves  be- 
come owners  soon  after  arriving  at  man's  estate ;  thus  the 
labor  on  farms  has  commanded  very  high  prices,  and  the 
demand  has  very  generally  been  supplied  ny  persons  of 
foreign  birtb.  Out  of  this  scarcity  of  men  who  would  work 
for  wages  has  grown  a  demand  for  improved  machinery 
and  implements.  The  old  band-winnowing  fan,  made  of 
willows  and  shaped  like  a  clam-shell,  used  by  expert  hands 
to  throw  grain  into  a  current  of  brisk  wind,  has  been  su- 
perseded by  a  machine  that  threshes  and  cleans  a  bushel 
of  wheat  in  a  minute.  The  cast-iron  plough  has  been  per- 
fected from  inventions  of  our  own  farmers  by  our  own  me- 
chanics, so  as  to  take  the  highest  prise  at  the  World's  Fair 
in  England  in  1851.  This  has  been  followed  by  the  east- 
steel  plough ;  and  the  old  wooden  plough,  having  a  wrought- 
iron  share  and  point,  that  was  fitly  years  since  considered 
to  be  a  good  implement,  can  now  only  be  found  in  collec- 
tions of  curiosities.  With  the  great  improvement  of  the 
plough  came  in  rapid  succession  improvements  in  bar- 
rows, cultivators,  and  machines  for  sowing  grain  and  har- 
vesting it  The  first  successful  mowing-machine  was  the 
beginning  of  a  revolution  in  the  management  of  farms. 
In  1852  the  New  York  Agricultural  Society  had  a  trial  of 
farm  implements  at  Oeneva,  and  there  and  then  were 
brought  face  to  face  the  various  manufacturers  of  imple- 
ments used  in  hay  and  grain  raising.  The  trial  was  full 
and  exhaustive,  and  from  it  the  great  advance  in  perfect- 
ing these  implements  may  be  dated.  The  mowers  there 
used  far  surpassed  in  quantity  and  quality  of  work  any- 
thing that  could  be  done  by  hand-labor.     But  since  that 
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time  the  improTementa  hkve  been  bo  decided  thst  no  pro- 
gnesive  farmer  ooaid  noir  be  induoed  to  use  the  premium 
maofainea  of  18S2  if  gWen  to  him.  It  bu  been  computed 
(Joiu  J.  Thohas,  Farm  ImpUmtntt  and  Farm  Maehtnerj/^ 
p.  8)  that  the  reaping-maohinee  introduoed  throughout  the 
eountry  up  to  the  beginning  of  1S61  performed  labor,  while 
working  in  harreat,  equal  to  that  of  1,000,000  men  with 
hand-implements.  Sinoe  that  estimate  was  made  the  mower 
and  reaper  have  been  greatly  improved,  so  that  it  is  safe 
to  say  that  in  cutting,  raking,  and  housing  hay  and  grain 
the  labor  performed  by  men  has  been  reduced,  except  in 
binding  grain  and  loading  grain  and  hay,  so  as  not  to  ex- 
ceed one-quarter  the  amount  required  before  the  introduc- 
tion of  modern  implements.  The  authority  before  quoted 
says,  "The  reaper  filled  the  raid  caused  by  the  demand  on 
the  workingmen  for  the  army.  An  earlier  ooonrrenoe  of 
the  war  must  have  resulted  in  the  general  ruin  of  the  grain 
interests,  and  prerented  the  annual  shipment  of  the  mil- 
lions doring  that  gigantie  contest." 

The  threshing-maohine,  driven  by  a  steam-engine,  that 
by  one  process  threshes  the  grain,  taking  from  it  the  chaff 
and  delivering  the  straw  on  top,  if  required,  of  high  stacks, 
enables  the  grower  to  hasten  his  crop  to  market,  and  dis- 
penses with  muob  bam  room  that  would  be  required  to 
keep  the  crops  while  the  old  ways  of  threshing  and  win- 
nowing had  to  be  employed.  The  wheat-grower  ploughs 
his  land  with  a  plough  that  takes  less  than  half  the  power 
onoe  required,  and  that  does  the  work  as  perfectly  as  it  can 
be  done  by  hand-spading.  Improved  harrows  and  wheel- 
ealtivaton,  on  which  he  rides,  fit  the  ground  for  the  seed, 
whieh  is  sown  with  mathematical  aoouraoy  by  a  drill  drawn 
by  horses.  The  grass-seeds  are  sown  at  the  same  time  and 
by  the  same  machine,  and  the  gypsum  or  other  fertiliser  is 
diatribnted  by  the  power  of  horses,  and  with  a  precision 
unsttMnable  by  hand-iabor.  The  grain  is  out  and  oast  off 
the  harveeting-maehine  by  the  power  of  two  horses  driven 
by  a  boy,  and  the  work  is  better  done  than  by  hand ;  and 
this  one  machine,  boy,  and  horses  oan  go  over  as  many 
acres  as  could  six  ordinary  laborers  with  the  tools  of  the 
olden  times.  The  bundles  must  be  cared  for  in  the  old 
way,  but  the  steel-toothed  wheel-rake,  driven  by  the  boy, 
goes  over  the  Held  and  gathers  gleanings  that  formerly 
I  were  lost  to  an  amount  often  sufficient  to  pay  for  harvest- 
'  ing  the  crop.  The  cost  of  making  and  housing  the  hay- 
I  crop  is  lessened  by  modem  implements  more  than  is  that 
,  of  grain,  for  the  hay  is  spread  by  a  todder  that  is  drawn 
I  by  horses,  the  driver  riding,  and  which  goes  over  more 
I  ground  and  does  the  work  bettor  than  could  six  men  in 
I  the  old  way.  The  wheel-rake  gathers  the  hay  when  made 
and  gleans  all  scattorings.  The  horse-pitohfork  takes  it 
off  t^  wagon  and  carries  it  to  the  back  side  of  the  deepest 
bay  in  the  bam.  The  advantages  growing  out  of  the  im- 
proved Implements  are  not  so  decided  in  some  other 
branches  of  farming.  The  expenditure  in  human  labor  in 
feeding  and  earing  for  animals,  and  In  making  buttor  and 
ebeese,  is  not  materially  lessened,  and  in  the  management 
of  sheep  very  little  has  been  gained  except  in  providing 
forage  for  their  winter's  consumption.  The  census  tables 
show  that  there  are  about  one-third  less  men  now  employed 
in  proportion  to  the  whole  population  in  producing  food 
than  there  were  twenty  years  ago.  This  may  be  aocepted 
as  indicating  that  the  manual  labor  employed  in  farming 
has  been  lessened  33^  per  eent. ;  and  this,  all  branches  be- 
ing considered,  is  probably  very  neaf  the  tratb. 

Who  is  most  benefited  by  this  lessening  of  the  labor 
necessary  to  produce  food  and  raw  matorial  for  clothing 
the  people  ?  The  price  paid  for  manual  labor  on  the  farm, 
when  reduced  to  gold,  is  folly  double  the  price  paid  for  like 
service  thirty  years  ago.  So  the  first  benefit  of  the  im- 
provements in  machinery  inures  to  the  laborer.  The  em- 
ployer pays  more  to  his  men  than  is  saved  by  the  improved 
unplementa.  If  three  men,  at  $1  each  per  day,  did  the 
work  now  aeeomplished  by  two  men,  each  receiving  $2  per 
day,  then  the  snm  paid  is  $3  against  $4,  the  extra  dollar 
going  to  the  laborer.  TIw  prices  of  farm  products  are 
higher  than  they  were  thirty  years  ago,  or  the  employer 
could  not  pay  the  present  prices  of  labor.  The  liberating 
of  one-third  of  the  agricultural  laborers,  and  setting  them 
free  to  engage  in  other  occupations,  is  felt  in  all  branches 
of  bnsiness.  The  laborer  now  has  money  to  provide  his 
family  with  comforts  unknown  in  his  mode  or  life  thirty 
years  ago.  The  immediate  consequences  of  this  plenty, 
with  people  who  will  work,  are  better  education  and  more 
independence  and  elevation  of  character.  Savings  banks 
have  larger  depoeite,  merchants  sell  more  goods,  and  all 
branches  of  business  are  quickened.  Mr.  Thomas  esti- 
mates the  value  of  the  implements  of  American  fanning 
at  more  than  $600,000,000.  Our  mechanics  have  not  only 
to  keep  good  this  supply,  but,  beoanse  of  superior  materials 
and  wonmadship,  they  export  largely  to  Europe. 

The  tendency  of  the  improvemente  in  implements  has 
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been  in  fitvor  of  large  farms,  as  it  is  only  a  large  farm  that 
will  justify  the  outlay  of  capital  necessary  to  have  a  full 
supply  and  to  keep  up  with  the  latest  improvements ;  and 
the  large  farm  Justifies  the  constmction  of  comfortable 
houses  for  the  accommodation  of  families,  which  find  per- 
manent homes  and  employment.  Systematic  and  organised 
labor  oomes  next.  Botation,  draining  wet  lands,  removal 
of  all  stones  and  other  obstmotions  to  &e  ole  of  machinery, 
the  careful  preservation  of  manure,  the  raising  of  live- 
stock with  grain  and  the  dairy-products, — ^these  things 
bring  the  whole  into  harmony,  and  the  use  of  green  erops, 
stimulated  by  special  manures  when  necessary,  gives  large 
returns  and  constantly  increasing  fertility.  The  first  set- 
tlers, partly  from  neoessity,  partly  from  igooisnoe  of  their 
own  interests,  do  indeed  impoverish  their  lands,  but  they 
are  succeeded  by  men  who  follow  the  rational  system, 
under  which  the  lands  are  made  to  prodnoa  crops  far  more 
remunerative  than  were  raised  by  those  who  went  before 
them.  In  the  new  States  the  farming  of  to-day  must  gen- 
erally be  classed  as  of  the  exhaustive  kind.  The  farming 
of  the  older  States  is  fast  assuming  the  most  healthy  con- 
dition. 

Aside  tnm  the  lalwrs  that  have  been  described  as  having 
been  performed  by  the  farmers  of  our  country,  and  their 
advance  in  wealth,  they  have  not  failed  to  give  their  atten- 
tion to  the  improvement  of  their  animals.  The  horse  in 
the  hands  of  our  breeders  has  bad  bis  useful  powers  devel- 
oped beyond  anything  done  elsewhere.  The  more  practical 
American  mind  has  discarded  the  running  horse,  and  tried 
to  produce  one  "  of  all  work,"  good  for  the  plough,  the 
carriage,  or  the  saddle.  Substance,  endurance,  strength, 
and  speed  in  the  useful  movements  of  the  walk  or  trot  have 
been  the  objects  aimed  at,  and  the  result  has  been  a  better 
horse  "  for  all  work,"  and  for  any  work  except  profitless 
racing,  than  has  before  been  known.  The  American  farmer 
has  purchased  the  best  neat-cattle  of  the  Old  World  and 
brought  them  here,  and  by  his  skill  in  breeding  has  given 
them  a  reputation  so  high  that  at  public  sales  their  de- 
scendants nave  sold  to  men  representing  breeders  of  Eng- 
land at  prices  ranging  from  four  to  eight  times  as  much  as 
has  been  paid  at  any  time  in  England.  The  sheep  that  a 
short  time  ago  produced  the  clothing  of  Europe  have  been 
brought  fk-om  tneir  native  hills  of  Spain  to  this  oonatty, 
and  by  the  skill  of  onr  farmers  their  fleeces  have  been  fully 
doubled  in  quantity  to  any  raised  elsewhere,  without  any 
deterioration  in  quality ;  and  there  appears  to  be  no  point 
yet  reached  in  this  improvement  beyond  which  it  may  not 
go. 

These  victories  are  proofs  that  men  who  oombine  in  them- 
selves the  iatoresta  of  both  enltivator  and  owner  of  the 
lands  have  indncemente  that  must  lead  to  thorough  know- 
ledge of  the  laws  of  production  of  both  animal  and  vege- 
table food,  and  that  must  ultimately  lead  them  to  the  high- 
est social  and  political  position. 

The  next  generation,  with  ite  inerraaed  capital  and  more 
cultivated  testes,  will  devote  more  means  and  attention  to 
making  the  homes  of  farmers  attractive.  Carefully  enlti- 
vated  ornamental  trees  and  shrubberies,  flowers,  and  walks 
will  add  to  the  charms  of  country  life,  and  increase  self- 
respect  and  public  consideration.  Oeorge  Geddcs. 

Far^mingdalGf  a  v.  and  tp.  of  Kennebec  co..  Me.,  5 
miles  S.  of  Augusta,  on  the  W.  side  of  the  Kennebec  and 
on  the  Kennebec  and  Portland  R.  R.  Ice  and  stone-ware 
are  produced  here.     Pop.  8S9. 

Farmingdale,  thriving  post-v.  of  Howell  tp.,  Mon- 
mouth CO.,  N.  J.,  on  the  New  Jersey  Southern  and  the 
Freehold  and  Jamesbnrg  R.  Rs.,  20  miles  S.  S.  W.  of  Sandy 
Hook.     It  has  marl-works  and  some  manufactures. 

Farmlngdale,  post-v.  of  Oyster  Bay  tp..  Queens  oo., 
N.  T.,  on  Long  Island  and  Stewart's  (Central)  R.  Rs.,  has 
S  hotels,  stores,  weekly  newspaper,  union  school,  and  large 
brickyard  (Stewart's).   J.  Breitwiseb,  Ed.  "  Heao-Ligbt." 

Farni'lngtOMt  tp.  and  post-v.  of  Hartford  co.,  Conn., 
on  Farmington  River  and  on  the  New  Haven  and  North- 
ampton R.  R.,  SI  miles  N.  of  New  Haven.  It  has  a  national 
and  a  savings  bank,  a  ladies'  saminaiy,  and  important  manu- 
fluitures.     Pop.  2016. 

Farmington,  tp.  and  post-v.  of  Fulton  oo.,  HI.,  on 
the  Chicago  Buriington  and  Qninoy  R.  R.,  II  miles  N.  of 
Canton.  Tbe  village  is  finely  situated.  It  has  a  monthly 
newspaper.    Pop.  of  tp.  20M. 

FarmingtOB,  tp.  of  Cedar  co.,  la.    Fop.  1249. 

Farmington,  tp.  and  post-v.  of  Van  Buren  co.,  la., 
on  the  Des  Moines  River  and  the  Burlington  and  South- 
western and  the  Keokuk  and  Des  Moines  R.  Rs.,  has  1 
school,  6  churches,  4  hotels,  mill,  machine-shop,  and  a 
weekly  newspaper.    Pop.  of  v.  fi40 ;  of  tp.  1439. 

L.  M.  HooERS,  Ed.  "  Oazette." 

Farmington,  tp.  of  Bepublio  oo.,  Kan.    Pop,  219, 
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FarmiDgton,  poft-T.  and  tp.,  espital  of  Fnuiklin  oo., 
Me.,  80  mllea  N.  E. of  Portland,  and  at  tbe  terminna  of  th« 
Androteoggin  R.  R.  It  ha«  a  national  bank,  a  wvings 
bank,  1  weekly  newspaper,  a  State  normal  nhool,  Abbott'a 
Family  80I100I  for  bo;a,  Wendell  Inatitute  for  boya  and 

rrla,  "  The  Willowa "  aohool  for  yonng  ladiea,  a  library, 
ohnrehea,  3  botela,  an  iron-foundry,  S  griat  and  flour 
milla,  aereral  aaw,  ahingle,  and  elaplward  milla,  2  dmin- 
mannfactoriea,  a  box -factory,  a  ateam  sash,  door,  and  blind 
manufaotory,  a  eheeae-faetory,  abont  tlO  stores,  etc.  Its 
aehoola  make  it  one  of  the  best  educational  centres  in  the 
State.  Principal  buainesa,  mercantile,  farming,  and  dairy- 
ing. Sereral  valaable  alate-qnarriea  were  discovered  hero 
in  the  fall  of  1873,  and  the  legislature  of  1851  granted 
charters  to  two  compaoiea  for  opening  and  manufacturing. 
The  slate  is  a  superior  quality  for  mantels,  billiard-tables, 
etc.     Pop.  of  tp.  32S1.  A.  H.  B.  Davis, 

Ed.  ard  Pkop.  "  Farm iiroToir  Chronici.e." 

Farmington,  post-tp.  of  Oakland  co.,  Mich.  Pop.  1927. 

Farminctoili  post-v.  of  Dakota  co.,  Minn.,  27  miles 
firom  St.  Paul,  on  the  Milwaukee  and  St.  Paul  R.  R.,  alao 
Junction  of  the  Hastings  and  Dakota  R.  R.  It  is  in  an 
almost  exclusively  farming  country,  mainly  devoted  to 
wheat-raiaing.  It  has  2  hotels,  1  newspaper,  1  llouring- 
mill,  3  shoe-manufactories,  several  manufactories  of  car- 
riages, 1  large  wheat-elevator,  and  the  usual  number  of 
atorsa.     Pop.  about  2000.      J.  W.  Euenr,  Ed.  "  Pncss." 

FarminKton,  tp.  of  Olmated  co.,  Minn.     Pop,  037. 

Farmington,  post-v.,  capital  of  St.  Francois  co.,  Mo., 
2i  miles  from  the  St.  Louia  and  Iron  Mountain  R.  R.,  on 
the  turnpike  leading  from  Iron  Mountain  to  8te.  Qenevieve. 
It  baa  2  newspapers,  4, churches,  1  good  public-school  build- 
ing, an  excellent  jail,  iand  other  good  buildings.  Pop.  393. 
Wash.  Hughes,  Ed.  "New  Eba." 

FarmingtOBt  tp.  and  poat-v.  of  Strafford  co.,  N.  H.,  on 
the  Dover  and  Winnipiaeogee  R.  R,,  10  miles  6.  E.  of  Alton 
Bay.  It  haa  1  national  and  1  aavinga  bank,  3  ehurobea,  a 
high  aohool,  and  manufaoturca  of  boota,  abooa,  and  lumber. 
Pop.  2063. 

Farmiiigton,  poat-tp.  of  Ontario  co.,  N.  T.    Pop.  18M. 

Farmington,  poat-tp.  of  Davie  00.,  N.  C.    Pop.  2047. 

Farmington,  post-tp.  of  Trumbull  co.,  0.    Pop.  lOSC. 

Farmington,  tp.  of  Clarion  co..  Pa.    Pop.  1642. 

Farmington,  tp.  of  Tioga  co.,  Pa.    Pop.  997. 

Farmlagton,  tp.  of  Warren  eo.,  Pa.  .  Pop.  1101. 

Farmington,  poat-v,,  eonnty-seat  of  Davis  eo.,  Ut.,  on 
the  Ctah  Central  R.  R.,  21  miles  S.  of  Ogdeit  and  16  miles 
N.  of  Salt  Lake  City. 

Farmington,  post-v.  of  Lincoln  tp.,  Marion  co.,  West 
Va.,  on  the  Baltimore  and  Ohio  R.  R.,  10  miles  W,  of  Fair- 
mont.    Pop,  85, 

Farmingtoa,  post-tp.  of  Jefferson  co.,  Wis.   Pop.  2416. 

Farmington,  tp,  of  La  Oroese  eo..  Wis.    Pop.  1522. 

Farmington,  tp.  of  Polk  co,,  Wia.    Pop,  &9S, 

Farmington,  tp.  of  Washington  co,,  Wis,    Pop.  1885. 

Farmington,  tp.  of  Waupaoea  co.,  Wis.    Pop.  734. 

Farm'Iand,  post-v.  of  Monroe  tp.,  Randolph  co.,  tnd., 
on  the  Cleveland  Columbus  Cincinnati  and  indianapoUs 
R.  R.,  13  miles  E.  of  Munoie.     Fop,  532, 

Farm  Ridge,  post-tp.  of  La  Salle  co..  Ill,    Pop.  1042, 

Fam'ville,  post-v.  and  tp.,  capital  of  Prince  Edward 
00.,  Va.,  on  the  Appomattox  River  and  the  Atlantio  Mis- 
sissippi and  Ohio  R.  R.,  70  miles  S.  W.  of  Richmond  and  7 
miles  N,  of  Hampden-Sidney  College  and  the  Union  The- 
ological Seminary,     It  has  3  banks,  1  insurance  company, 

1  weekly  newspaper,  1  female  college,  6  churohea,  33  atorea, 

2  hotels,  and  several  large  tobaooo-faotories  and  warehouses. 
Principal  buainesa,  tobacco-trade.  Pop.  of  v.  1543 ;  of  tp. 
2496.  0.  E.MADtS0!(,Eo,  "Mercury," 

Fame  (or  Fern)  Islands,  a  group  of  aeventeen  ia- 
lets  and  rocka,  aome  of  which  are  viaible  only  at  low  tide; 
they  are  aituated  2  to  5  niilea  off  the  E,  coast  of  England, 
opposite  Bamborongb,  Korthumberland.  On  two  of  the 
islands  lighthouses  have  been  built,  as  navigation  is  ex- 
tremely dangerous  in  these  waters.  On  another  of  the  isles 
is  a  tower  raiaed  in  honor  of  Saint  Cuthbert,  who  lived  there 
during  the  last  two  yean  of  hia  life.  Lat.  of  Fame  lighta, 
65"  37'  TH.,  Ion,  1°  39'  E, 

Fame'se  (Alrxahder),  duke  of  Parma  and  governor 
of  tbe  Netherlands,  b.  about  1546,  and  went  with  his 
mother  to  tbe  Nethcrlanda  in  1559.  Nov.  18, 1565,  mar- 
ried the  princess  Mary  of  Portugal.  At  the  naval  battle 
of  Lepanto,  Sept.  16,  1571,  greatly  distinguished  himself. 
He  assumed  the  goremmcnt  of  the  Low  Countries  in  1578, 
and  gained  important  victories.    In  1588  was  appointed 


oommander  of  the  Spanish  "  Invincible  Armada,"  but  was 
■o  shnt  op  In  Antwerp  by  tbe  Dutch  fleet  as  not  to  take 
any  part  in  its  fortunes.  In  the  French  eivil  war  in  1590 
he  invaded  the  country,  and  compelled  Henry  IV.  to  raise 
the  aiege  of  Paris.  Opposing  Henry  IV.  of  France  and 
Maurioe  of  Nassau,  he  waa  so  wounded  before  Candebeo 
aa  to  die  at  Arras  3d  of  Dec.,  1502. 

Famliam  is  a  town  of  England,  in  the  W.  «f  Surrey, 
on  the  left  bank  of  the  Wey.  It  eontaina  the  fine  old 
castle  of  the  bishops  of  Wincheatcr,  first  built  by  Bishop 
do  Blois,  but  rased  by  Hcniy  III.,  then  rebuilt  by  Charles 
I.,  and  restortd  to  its  present  state  in  1684.  Pop.  with 
suburbs,  39,872. 

Farnham,  post-tp.  of  Richmond  co.,  Va.    Pop.  1354. 

Famiiam  (Eliza  Woodson),  Mrs.,  aulhoreaa  and  phil- 
anthropist, was  b.  at  Rensselaerville,  N.  Y.,  Nov.  17, 1815, 
went  to  lUiDois  in  1835,  and  in  1834  married  Thomas 
J,  Famham.  In  1841  aha  returned  to  her  native  State, 
viaited  priaons  and  leetnred  to  the  women  convicta  until 
1844,  wnen  aho  was  four  yeara  matron  of  the  Sing  Sing 
(N.  if.)  State  priaon.  In  thia  period  she  publishnl  Lift 
I'a  PraiTit-LoMd  and  edited  Samson's  Crimhnl  Juriupm- 
denct.  In  1848  she  was  connected  with  tho  Boston  (Mass.) 
Institution  for  the  Blind.  In  California  from  1849  to 
1856;  she  then  returned  to  Now  York,  and  published 
CalifomiOf  ladoort  and  Out.  My  Early  Daya  appeared 
in  1859,  and  in  that  year  she  organized  a  society  to  aid 
and  protect  destitute  women  in  emigration  to  the  West, 
Woman  and  Htr  Era  was  published  in  1864,  and  Dec.  15 
of  that  year  sho  d,  in  New  York  City.  Her  maiden  name 
was  BURDAHS. 

Famham  (Luthkr),  American  Congregational  clergy- 
man, b.  at  Concord,  N,  H.,  Feb.  5,  1816,  waa  pastor  at 
Nortbfleld,  Mass.,  and  at  Marshfleld,  Mass. ;  sccrotaiy  of 
the  Southern  Aid  Society  (1855-61),  and  then  seoretary  of 
the  General  Theological  Library  at  Boston.  Glanc*  at 
Private  Lihraria  was  published  in  1855, 

Famham  (NoAn  L.),  an  American  officer  of  voluntcera, 
b.  at  Uaddam,  Conn.,  June  6, 1829,  removed  to  New  York 
at  an  early  age,  and  soon  became  an  active  member  of  tho 
City  Ouard,  being  on  duty  at  the  Astor  Place  riot.  On 
the  outbreak  of  the  civil  war  he  left  for  Washington  with 
the  Seventh  New  York,  but  soon  after  his  arrival  accepted 
the  appointment  of  lieutenant-colonel  of  Ellsworth's  Zou- 
aves, succeeding  as  colonel  on  the  death  of  Ellsworth, 
Though  confined  to  a  sick  bed  at  the  time  of  his  regiment 
Iwing  ordered  to  Manassas,  he  insisted  upon  leading  his 
regiment,  and  while  gallantly  fighting  at  tne  head  of  bis 
men  he  received  a  wound  which  resulted  in  his  death,  Aug. 
14,  1861.  GEORflR  C.  SlIfKOXS, 

Farnliam  (Ralph),  American  Revolutionary  soldier, 
b,  at  Lebanon,  Me.,  July  7, 1756;  d,  at  Acton,  Mc,  Dec. 
26,  1861,  the  last  surviving  soldier  of  the  Bunker's  Hill 
fight.     In  1780  he  was  at  Aoton,  its  first  inhabitant, 

Famham  (Thorab  jErFERSo.x'),  a  traveller,  husband 
of  Eliza  W,  Famham,  b.  in  Vermont  1804,  in  1839  organ- 
ised and  led  a  small  expedition  across  the  continent  to 
Oregon.  In  California  in  The  same  year  hcprooured  the  re- 
lease of  a  large  number  of  American  and  English  prisoners 
from  the  Mexican  government.  Trarelt  ih  Oregon  Terri- 
tory appeared  in  1842,  TrartU  111  Cati/omia  and  Sce»e9  on 
the  Pacific  in  1845,  a  Memoir  of  the  Norlh-wnt  Bonudary 
Line,  with  Mexico,  ite  Geography,  People^  and  InHitHtioua, 
in  1846.    D.  In  California,  Sept.,  1848. 

Faras'worth  (Bemakin  Frakkli!!),  D,  D.,  American 
clergyman  and  educator,  b.  at  Bridgeton,  Me.,  Dec.  17, 
1793,  graduated  at  Dartmouth  College  IS13;  was  Baptist 
pastor  at  Edenton,  N.  C. ;  principal  of  the  Bridgewator 
(Mass.)  Academy  from  Sept.,  1821,  to  1823,  then  of  a  fe- 
male high  school  at  Worcester,  Mass.  lie  was  professor 
of  theology  at  the  New  Hampton  Theological  Institute  from 
May,  1826,  to  1833,  and  in  1836  president  of  (icnrgetown 
College,  Ky.,  subsequently  of  Louisville  (Ky.)  University 
from  1837  to  his  death,  June  4,  1851. 

Famoworth  (Elor  J.),  American  brigadier-general 
of  volunteers,  b.  in  Livingston  co.,  Mich,,  1835,  waa  killed 
at  the  battle  of  Gettyaburg,  July  3,  1863.  In  tho  aummer 
of  1861  he  waa  battalion  ouartermaater  of  the  Eighth  Illi- 
noia  Cavalry,  then  captain.  Waa  in  the  Peninaular  and 
in  Oen,  Pope'a  campaigns,  aide  to  Gen,  Pleasanton  in  May, 
1863,  and  brigadier-general  June  29,  1863, 

Famsworth  (Jonir  F.),  American  Congressman  and 
aoldier,  b,  in  Eaton,  Lower  Canada,  Mar.  27, 1820,  ia  a  law- 
yer nnd  has  been  representative  from  Illinois  in  the  35th, 
3Ath,  38th,  39th,  and  40th  Congresses.  In  1861-63  he  served 
in  the  civil  war,  at  first  commanding  the  Eighth  Illinois  Cav- 
alry. In  1863-64  he  raised  the  Seventeenth  Illinois  Volun- 
teers, having  been  brevatted  brigadier-general  in  1862. 
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Fatm'woitk,  town  of  Bogtend,  in  the  ooonty  of  l4ui- 
cuter,  m&nnfiuitnrea  Mil-oloth,  w&tebea,  file*,  and  all  kinds 
of  iron  tooli.     Pop.  S720. 

Fa'ro,  the  capital  of  the  nrorinee  of  Algarro,  Portngal, 
is  situated  at  the  mouth  of  tne  FermoHa,  where  three  small 
islands  fonn  a  lomewhiit  oonflned  but  otherwise  oonvenient 
and  safe  harlmr.  Faro  exports  considerable  quantities  of 
oranges,  Iga,  anehories,  and  cork,  and  is  a  bishop's  see. 
Pop.  8361. 

Fa'ro,  a  game  at  cards,  nsed  only  in  playing  for  money. 
It  is  played  in  different  ways  in  different  countries,  but  in 
all  the  player  oontends  against  a  bank,  represented  by  a 
professional  faro-banker;  and  the  chances,  though  appa- 
rently only  slightly  in  favor  of  the  bank,  are  in  reality 
quite  strongly  so.  The  game  is  illegal  in  many  cities  and 
in  some  of  the  States. 

Farochon  (Jeak  Bapti8tb  EnoixE),  b.  at  Paris  in 
1807,  was  a  pupil  of  Darid,  attained  fame  as  a  sculptor  and 
medallion-cutter,  and  in  1863  attained  a  professorship  in 
the  Paris  School  of  Fine  Arts.  ■ 

Fa'rtte,  or  Faertt  [Dan.  FHrSernt],  a  groap  of  island*, 
twenty-two  in  namber,  of  which  only  seventeen  are  inhab- 
ited, belonging  to  Denmark,  and  situated  in  the  North 
Atlantic,  nearly  midway  between  the  Bhetlands  and  Ice- 
laud,  between  lat.  61°  20'  and  62°  20'  N.,  and  between 
Ion.  <°  and  8°  W.  Their  entire  area  is  about  500  square 
miles ;  the  population,  9992.  The  principal  island  is  StromS, 
with  the  cap.  Thorshavn.  All  Uiese  Islands  are  basaltic 
formation*,  rising  conioally  to  a  height  of  3000  feet,  with 
steep  and  lofty  coasts,  abruptly  broken  by  deep  inlets, 
which  often  afford  the  safest  and  most  oonvenient  anchor- 
age, hilt  which  sometimes  cause  whirlpools  or  form  cur- 
rents, thereby  making  navigation  very  dangerous.  The 
trap-rock  i*  covered  with  a  thin  layor  of  vegetable  soil, 
whieh  yields  a  superb  pasturage.  Of  trees  there  are  none, 
on  aeoount  of  the  furious  gales  whieh  always  prevail  here; 
peat  and  miocene  coal,  of  which  a  seam  of  good  quality 
Da*  recently  been  discovered  on  Sudercie,  are  used  as  fuel. 
Of  the  common  cereals  and  vegetables,  only  barley,  turnips, 
and  potatoes  can  lie  raised,  on  account  of  the  high  north- 
ern latitude ;  yet  the  oceanic  influences  modify  the  climate 
■o  greatly  that  snow  rarely  lies  long  on  the  ground,  and 
the  cattle  graze  the  greater  part  of  the  year  in  the  open 
air.  Cattle  and  sheep  are  not  the  only  resonroes,  however, 
of  the  inhabitants.  The  water*  abound  with  flsh,  and  the 
feathers  and  eggs  of  the  myriad*  of  fowls  which  swarm 
around  these  coasts  an  often  soareo*  of  coiuiderable  wealth. 
The  inhabitant*  an  of  Xorwegiaa  origin.  In  the  ninth 
eentary  the  islands  were  discovered  by  the  Norwegians 
and  peopled  by  Norwegian  settlement*,  but  daring  the 
long  connection  between  Denmark  and  Norway  the  islands 
passed  into  possession  of  the  Danes,  and  they  are  now 
governed  by  a  Danish  amtmand;  they  sand  a  representa- 
tive to  the  Daniah  rigtdag, 

Far'qohar  (Oeoroe),  Irish  dramatist,  b.  at  London- 
derry, 1678,  was  ednoated  at  the  University  of  Dnblin, 
settled  in  London,  and  d.  there  in  Apr.,  1707.  Lon  and  a 
BottU  (1698),  Turin  Rivalt  (1703),  and  Thm  Beaux'  Strata- 
gem (1707),  comedies,  were  among  his  productions.  His 
works  have  been  recently  published  in  the  same  volnme 
with  those  of  Wycherley,  Uongrave,  and  Vanbrugb,  Lon- 
don, 1849,  by  Moxon. 

Faiqahar  (NonvAir  H.),  U.  8.  N.,  b.  Apr.  11,  1840,  in 
Pennsylvania,  graduated  at  the  Naval  Academy  in  1859, 
became  a  lieutenant  in  1861,  a  lieutenant-commander  in 
1865,  a  commander  in  1872.  Served  as  exeoative  oflicer  of 
the  steamer  Mahaska,  North  Atlantic  blockading  squadron, 
in  1862-63,  during  which  period  he  was  frequently  under 
fire  afloat,  and  several  times  engaged,  in  co-operation  with 
the  army,  in  expeditions  on  shore.  His  character  and  ser- 
vices are  thus  honorably  mentioned  by  Commander  Fox- 
hall  A.  Parker  in  an  official  report  dated  Nov.  26,  1862 : 
"  I  should  do  injustice  to  my  own  feelings  and  to  the  ser- 
vice were  1  to  close  this  report  without  mi^King  speoial  men- 
tion of  Lieut.  Farqnhar,  upon  whom  the  major  portion  of 
the  labor  attending  our  little  enterprises  derolved.  Always 
reliable  and  always  efflcient,  his  high  standard  of  profes- 
sional character  is  apparent  in  everything  he  undertakes." 
As  exeentive  ofleer  of^the  Santiago  de  Cuba,  Faranhar  par- 
ticipated in  both  attacks  on  Fort  Fisher,  and  lea  the  men 
of  that  vessel  in  the  assault  on  the  fort  of  Jan.  15, 1865, 
when  be  beharad  with  hi*  ntoal  coolness  aod  intrepidity. 

FOZBALL  A.  ParKBR. 

Farr  (Wilham),  M.  D.,  F.  R.  S.,  D.  C.  L.,  English  writer 
and  superintendent  of  the  statistical  department  of  the  re- 

gistrar-general's  office  at  Somerset  House,  b.  at  Kenlcy, 
hropshire,  1807,  was  educated  at  Dorington  and  Sbraws- 
bary  and  at  the  Universities  of  Paris  and  London.  Prac- 
tising medicine  in  London,  he  edited  the  Medical  Annual 


and  the  Brititk  AntuUe  «/  Mtdieine.  He  ba*  written  much 
for  medical  joamals,  the  "Vital  Statistics"  in  McCiUloch't 
Statittiet  of  tkm  Briliak  Empire,  official  reports  on  the  pub- 
lic health,  and  on  the  Catuet  of  Death  in  Sngland  (1837- 
70),  reported  in  detail  the  cholera  epidemic  of  1849,  framed 
a  new  Statitieal  Noeology,  etc. 

Far'ragnt  (Davio  Qlasoow),  America's  great  admiral, 
was  b.  at  Campbell's  Station,  East  Tenn.,  July  5,  1801. 
Descended,  on  his  father's  side,  from  Don  Pedro  Ferragut, 
one  of  the  "  conquerors "  of  MtOorca,  he  inherited  from 
him,  in  all  likelihood,  that  lore  of  adventure  and  fearless- 
ness of  danger  which,  according  to  the  Aragoncse  trouba- 
dour of  the  thirteenth  century,  Mossen  Jaime  Febrer,  were 
the  distinguishing  traits  in  the  character  of  the  renowned 
Don  Pedro.  On  his  mother's  side  he  came  from  the  good 
old  Scotch  family  of  Mclven. 

Entering  the  navy  as  a  midshipman  Dec.  10,  1810,  he 
bad  the  good  fortune  to  servo  flret  under  Capt.  David  Por- 
ter, who  had  procured  him  bis  appointment,  and  who  now 
instilled  into  his  youthful  mind  those  ideas  of  devotion  to 
duty  from  which  ho  never  swerved  during  his  long  and 
eventful  career.  "  The  boy  is  father  to  the  man,"  and  on 
the  quarter-deck  of  the  Essex,  under  the  watchful  eye  of 
her  commander,  was  formed  the  hero  who  was  to  lead  his 
country's  fleets  to  victory  up  the  "  River  of  Death,"  and 
by  Forts  Morgan  and  Oaines  into  Mobile  Bay. 

In  1823,  Midshipman  Farragnt  took  part  in  the  severe 
flght  between  our  naval  forees  under  Com.  Porter  and  a 
large  band  of  pirates  strongly  intrenched  at  Cape  Crus, 
Cuba,  whieh  lasted  twelve  hours,  and  resulted  in  the  utter 
defeat  of  the  latter  and  the  suppression  of  piracy  in  the 
West  Indies.  This  was  hi^  last  battle-service  as  a  young 
man,  and  ho  now  entered  upon  the  regular  routine  duties 
of  his  profession,  broken  only  by  a  year's  residence  in 
Tunis  with  our  consul,  Mr.  Charles  Folsom,  afterward  a 
distinguished  professor  of  Harvard,  who  kindly  directed 
his  studies  and  gave  him  that  "thirst  for  information," 
says  Mrs.  Farragut  in  a  letter  to  the  writer,  "which,  as  hi* 
eyes  were  not  strong,  kept  all  his  household  busy  reading 
to  Mm."  His  knowledge  was  varied,  and  in  matters  relat- 
ing to  his  profession  profound,  and  he  was  one  of  the  best 
linguists  in  the  navy.  Passing  in  sneecssion  through  the 
grades  of  lieutenant  and  commander,  the  war  of  1861-65 
found  him  a  captain  and  living  in  Norfolk,  Va.,  where 
every  inducement  was  held  out  to  him  to  unite  his  for- 
tunes with  the  seceding  States.  But,  "intimately  con- 
nected with  the  South  as  he  was  by  birth,  marriage,  and 
residence,  ho  was  a  son  of  the  republic  rather  than  a  citi- 
len  of  a  State;"  and  so,  leaving  Norfolk  on  Apr.  19, 1861, 
ho  took  hi*  family  to  Hastings  on  the  Hudson,  and  then 
hastened  to  offer  his  sen'ices  to  the  government. 

The  capture  of  New  Orleans  being  resolved  upon,  Far- 
ragut was  chosen  to  command  the  fleet  destined  to  effect 
this  purpose,  his  force  consisting  of  the  West  Gulf  block- 
ading squadron  and  Porter's  mortar  flotilla.  In  Jan.,  1R62, 
he  hoisted  his  broad  pennant  on  board  the  Hartford  at 
Hampton  Roads,  and  sailing  thcnoe  on  Feb.  3d,  reached 
Ship  Island  on  the  20th,  where  he  at  onoe  began  his  prep- 
arations for  the  work  before  him. 

On  the  20th  of  April,  after  a  council  of  war  had  been 
held,  Farragut  issued  a  general  order  to  bis  fleet,  in  which 
he  gives  his  views  at  length  as  to  the  proper  mode  of  attack 
to  be  adapted  by  it,  and  adds:  "Tne  flag-offieer  having 
beard  all  tho  opinions  expressed  by  the  different  command- 
ers, is  of  tho  opinion  that  whatever  is  to  be  done  will  have 
to  bo  done  quickly.  When,  therefore,  the  propitious  time 
has  arrived,  the  signal  will  bo  made  to  weigh  and  advance 
to  the  conflict."  In  accordance  with  this  order,  at  5  min- 
utes beforo  2  o'clock  on  the  morning  of  Apr.  24th,  two  red 
lights  were  hoisted  at  the  misien-peak  of  tne  Hartford,  aod 
immediately  each  vessel  commenced  heaving  up  her  anchor. 
At  half-past  3  the  whole  fleet  was  under  way,  and  standing 
up  the  river  in  two  columns,  the  right  column  being  in- 
structed to  engage  Fort  St.  Philip — the  left,  Fort  Jackson. 
It  is  not  our  province  here  to  relate  the  particulars  of  the 
battle  that  ensued — to  describe  the  fire  of  hell  rained  upon 
the  forts  from  Porter's  flotilla;  their  fierae  fire  in  reply; 
the  sinking  of  two  Confederate  vessels  by  tho  A^aruna, 
and  her  foundering,  at  the  moment  of  victory,  almost  by 
their  side;  the  dnel  between  the  Mississippi  and  the  ram 
Manassas ;  the  silencing  of  Fort  St.  Philip  by  the  Brook- 
lyn ;  the  Hartford  in  flames  halfway  up  to  her  tops,  and 
yet  never  for  a  moment  relaxing  her  fire.  Suffice  it  to  say, 
that  a  great  victory  was  won  and  New  Orleans  cure,  and 
that,  in  recognition  of  his  glorious  services,  Farragut  re- 
ceived the  thanks  of  Congress  and  was  made  a  rear-ad- 
miral. In  the  summer  of  1862  be  "ran  the  Yicksburg  bat- 
teries up  and  down  tho  river,"  and  on  Mar.  14, 1863,  passed 
through  the  fearful  fire  of  the  forts  at  Port  Hudson,  and 
opened  communication  with  Flag-officer  Porter,  who  com- 
manded on  the  Upper  Uississippi.    On  Hay  24th,  in  oon- 
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JunotioD  with  the  army,  he  oommenced  aotire  operations 
against  Port  Hudson,  and  when  it  fell,  on  Jnly  9th,  he 
tamed  orer  to  Porter,  who  fire  daya  prerioiuly  bad  been 
made  >a  rear-admiral,  the  entire  control  or  the  Western 
waters  above  Xew  Orleans.  He  now  enjoyed  a  short  re- 
spite from  his  labors,  but  on  Jan.  20th  of  the  following  year 
we  find  him  malting  a  reoonnoissanoe  of  Forts  Morgan  and 
Qaines,  and  expressing  the  opinion  that  "with  a  single 
iron-olad  and  5000  men  he  oould  take  Mobile." 

At  length,  on  the  morning  of  Aug.  5, 1864,  with  four  iron- 
clads and  fourteen  wooden  vessels,  the  roar-admiral  filled 
np  the  measure  of  his  fame  by  the  Tictory  of  Mobile  Bay. 

The  fleet  was  in  two  columns,  as  at  New  Orleans,  the 
iron-clads  being  ou  the  right  and  a  little  in  advanoe,  with 
the  Tooumseh  leading,  the  wooden  vessole,  lushed  together 
by  twos,  forming  the  port  column,  with  the  Brooklyn  and 
Octorora  leading.  Next  astern  of  the  Brooklyn  was  the 
Hartford,  carrying  now,  as  at  New  Orleans,  the  flag  of  the 
eommander-in-chief.  In  this  order  the  attacking  fleet 
steamed  steadily  up  the  main  ship-channel,  "  the  Tecum- 
seh  firing  the  first  ghat  at  47  miqutes  past  0  o'clock.  At  S 
minutes  past  7,  Fort  Morgan  opened,  and  was  replied  to  by 
a  gun  from  the  Brooklyn,  and  immediately  after  the  action 
became  general."  Suddenly,  however,  the  Teeumsoh  reeled 
as  from  an  earthquake-shock,  and  went  down  almost  in- 
stantaneously— sunk  by  a  torpedo — while  the  Brooklyn, 
observing  "a  row  of  suspicious  buoys  directly  under  her 
bows,"  stopped  and  backed,  thus  arresting  the  advance  of 
the  whole  fleet.  A  moment's  hesitation  now  on  the  part 
of  the  rear-admiral  and  the  battle  is  lost !  But  Farragut, 
high  np  in  the  main  rigging,  overlooking  the  whole  scene 
of  action,  is  equal  to  the  emergency.  "  Oo  ahead  at  full 
speed!"  he  cries  to  Drayton,  the  captain  of  the  Hartford; 
and  the  order  being  instantly  obeyed,  the  Hartford  dashes 
onward,  and  the  other  ships  follow,  "  the  officers  and  men 
believing  they  are  going  to  a  noble  death  with  their  com- 
mander-in-chief." At  this  supreme  moment  the  gallant 
seaman  raised  his  heart  in  supplication  to  the  Almighty. 
"0  Thou  Creator  of  man !  who  gave  him  reason,"  he  prayed, 
"guide  ma  now.  Shall  I  oontinue  on,  or  must  I  go  back  ?" 
"  A  voice  then  thundered  in  my  ear,"  said  he  afterward  in 
speaking  of  this  battle,  " '  Qo  on !'  and  I  felt  myself  re- 
lieved from  further  responsibility,  for  I  knew  that  Ood  him- 
self was  leading  me  to  victory." 

The  rest  is  a  tale  we  all  know — ^how  the  forts  were  passed, 
the  gunboats  dispersed  or  captured,  and  the  formidable 
ram  Tennessee  forced  to  strike  her  colors  to  the  old  flag 
she  had  so  long  set  at  defiance. 

The  fall  of  Mobile  was  now  reduced  to  a  mere  question 
of  time.  Fort  Powell  was  blown  np  Aug.  8th,  and  a  few 
davs  thereafter  Forts  Gaines  and  Morgan  surrendered. 
"  The  navy  will  do  its  whole  duty,"  wrote  the  rear-admiral 
to  Secretary  Welles  shortly  before  the  great  fight,  and  well 
had  the  navy  justified  his  prediction. 

In  November,  Farragut  returned  to  his  home,  and  on 
Dec.  22d  he  was  made  a  vioe-admiral.  But  the  people  de- 
manded that  the  nation's  hero  should  be  further  rewarded, 
and  in  July,  1866,  the  grade  of  admiral  was  created  for 
him  whose  name  had  become  a  household  word  throughout 
the  land.  But  he  was  not  destined  long  to  enjoy  his  earthly 
honors.  His  arduous  services  had  greatly  impaired  his 
health,  and  in  the  summer  of  1870,  at  Portsmouth,  N.  H., 
Aug.  14,  after  a  long  and  painful  illness,  he  died  as  he 
had  lived — a  Christian  gentleman,  and  mourned  by  the 
whole  nation.  In  battle  he  was  as  fearless  as  Nelson, 
in  public  virtue  and  patriotism  not  excelled  by  the 
greatest  heroes  of  antiquity,  while  in  his  spotless  purity  of 
oharaoter  he  rivalled  the  illustrious  Collingwood.  There 
are  many  naval  names  dear  to  the  Americsui  heart,  but 

*'A*brlghter  name  most  dim  their  light 
With  more  than  noontide  rar^ 
The  Viking  of  the  river-fight, 
The  conqueroT  of  the  bar  t 
Shape  not  for  him  the  marble  form, 

Let  never  broose  be  east. 
But  paint  him  In  the  battle.«torm, 
Lslshed  to  hla  flog^Ip's  mast," 

FoxHALL  A.  Passer. 
Far'rar  (Bliza  Ware)  was  b.  in  Flanders,  Europe,  in 
1791,  and  was  the  daughter  of  Benjamin  Botoh  of  New 
Bedford,  Mass.  In  1828  she  married  Prof.  John  Farrar 
of  Harvard  University.  Conifo  in  Search  of  kit  Matttrutt 
written  and  published  in  England.  It  was  followed  by 
Ohildren't  Rolltunn  Cnuot,  The  Storjf  «/  La  Fayrlte,  The 
Life  of  Boumrd,  ToHth'e  Lelier-writtr,  Young  Lady't 
Friend  {li^l),  %ni  SeeotUetione  of  Sevmtn  Feort  (1866). 
D.  at  Springfield,  Mass.,  Apr.  22, 1870. 

Farrar  (Frederic  William),  D.  D.,  F.  R.  B.,  son  of 
a  clergyman,  b.  in  the  Fort,  Bombay,  in  1831 ;  graduated 
at  Cambridge  in  1854;  became  assistant  master  at  Harrow 
in  1855,  and  master  of  Marlborough  College  in  1871.    He 


is  also  chaplain  in  ordinary  to  the  queen.  He  has  published 
the  following  works  of  fiction :  Erie  ( 10th  ed.  1858 ) ;  Julian 
Home  (4th  ed.  1859);  St.  Winifred e  (4th  ed.  1863)1  His 
philological  works  are  The  Origin  of  Language  (1860) ; 
Chaptere  on  Language  (1865);  Greek  Grammar  liulee  (6th 
ed.  1865) ;  Greek  Syntax  (3d  ed.  1867) ;  and  Familiet  of 
&>eech  (1870).  His  more  important  theological  works  are 
Seekeri  after  Ood  (1869) ;  The  Witneei  of  Sletory  to  Chriet 
(1871) ;  The  Silence  and  Voicee  of  God  (1873) ;  and  The 
Life  of  Chriet  (in  two  vols.,  1874).  He  has  also  been  a  con- 
tributor to  Smith's  Dictionary  of  the  Bible  and  other  simi- 
lar works.  He  is  master  of  a  singularly  fresh  and  brilliant 
style.  R.  D.  Hitchcock. 

Farrar  (Jorx),  LL.D.,  American  mathematician,  b.  in 
Lincoln,  Mass.,  July  1, 1779,  graduated  at  Harvard  Uni- 
versity, Mass.,  1803.  In  1805  he  was  Greek  tntor  at  Har- 
vard; from  1S07  to  1831  professor  of  mathematics  and 
natural  philosophy  at  the  same  institution.  In  1820  he 
married  Lucy  M.  Buckminster,  who  d.  in  1824;  in  1828  he 
married  Eliza  Rotcb.  His  Elemente  of  Algebra,  translated 
from  La  Croix,  was  published  in  1818 ;  in  suooeeding  years 
he  pttblished  eleven  other  translations  of  mathematical 
works,  eontribnted  to  the  North  Amerieem  Seview,  and  d. 
at  Cambridge,  Mass.,  May  8, 1853. 

Farrar  (Jonx),  b.  at  Alnwick,  Northumberland,  July 
29,  1802,  was  educated  near  Leeds,  became  a  minister  in 
Aug.,  1822,  was  governor  of  Abnoy  House  Wesleyan  Theo- 
logical Institution  in  1839,  and  subsequently  of  Heading- 
ley  College  (1868);  has  been  secretary  and  president  of  the 
Wesleyan  Conference,  the  latter  in  1854  and  in  1870.  A 
Biblical  and  Theological  Dictionary,  Eccletiaatical  Diction' 
ary.  Proper  Namee  of  Scripture,  and  A  Manual  of  Bib' 
lical  Geography  are  his  works. 

Farrar  (Sahitel),  b.  at  Lincoln,  Mass.,  1784,  graduated 
at  Harvard  in  1797,  and  in  1800  became  a  tutor  there.  He 
afterwards  was  a  lawyer  at  Andover,  Mass.,  for  thirty 
years  was  president  of  the  Andover  Bank,  and  for  thirty- 
eight  years  treasurer  of  the  Theological  Seminary  and 
Phillips  Academy,  of  which  institution  he  was  a  liberal 
benefactor.     D.  at  Andover,  Mass.,  May  13, 1864. 

Farrar  (TivoTRr),  LL.D.,  American  Judge,  b.  at  Con- 
cord, Mass.,  July  11, 1747,  graduated  at  Harvard  Univer- 
sity 1767,  was  a  major  in  the  American  Revolution,  and 
after  its  close  a  justice  of  the  common  pleas  in  New  Hamp- 
shire for  forty  years.  Feb.  22,  1802,  he  was  appointed 
chief-justioe.     D.  at  Hollis,  N.  H.,  Feb.  21, 1849. 

Farrar  (Tieotry),  LL.D.,  son  of  the  preeeding,  b.  at 
New  Ipswich,  N.  H.,  Mar.  17,  1788,  graduated  at  Dart- 
mouth in  1807,  was  a  law-partner  of  Daniel  Webster  from 
1813  to  1816,  from  1824  to  1833  judge  of  the  New  Hamp- 
shire court  of  common  pleas,  and  rice-president  of  the 
New  England  Historical  and  Oenealogioal  Soeiety  1853-58. 
He  has  published  the  Dai-tmoulh  College  Gate,  Review  of 
the  Dred  Scott  Decieion,  and  articles  in  the  North  Ameri- 
can RemevB  and  ^e»  Bnglander, 

Far'rer  (  Henrt),  a  younger  brother  of  Thomas  C.  Far- 
RBR  (which  see),  a  rising  artist,  working  principally  in 
water-colors.  B.  in  London  Mar.  23,  1843,  and  followed 
his  brother  to  New  York  in  1863,  where  he  has  since  con- 
tinned  to  reside.  Clarercc  Cook. 

Farrer  (Thomas  Charles),  an  English  artist,  some  time 
resident  in  New  York,  b.  in  London  Deo.  16, 1838.  His  father 
was  a  radical  of  an  extreme  type,  who,  on  principle,  refused 
his  son  all  means  of  eduoation,  and,  as  far  as  was  possible, 
kept  him  from  all  oompanionship  with  his  fellows.  Farrer 
was  seventeen  years  old  before  he  learned  to  read  or  write. 
He  early  graritvled,  however,  to  the  light,  and,  encouraged 
by  his  mother,  developed  a  love  and  aptitude  for  art,  still 
further  helped  by  the  profnsion  of  opportunity  which  Lon- 
don affords  by  the  National  Gallery,  the  British  Museum, 
the  Royal  Aoademy,  and,  though  last,  not  least,  the  print- 
shop  windows.  About  1855,  Mr.  Ruskin  set  up  a  free  draw- 
ing-school in  London,  and  here  Farrer  recoiveo  his  first  and 
only  definite  instruction  in  drawing.  In  1858,  his  father 
being  dead,  Farrer  came  to  America,  and  after  straggling 
for  a  considerable  time  he  made  the  aotjuaintance  of  a  num- 
ber of  young  Americans  of  about  his  own  age — artists, 
anhitacta,  and  literary  men,  who,  like  himself,  were  enthu- 
siastically devoted  to  the  ideas  and  prinelptes  developed  in 
the  writings  of  Mr.  Raskin.  This  soeiety  welcomed  Farrer 
as  the  ablest,  and  indeed  the  only,  exponent  of  the  faith 
that  was  in  them,  and  they  rallied  so  cordially  about  him 
as  artist  and  teacher  that  his  success  was  soon  assured.  He 
was  a  lealous  and  able  teacher,  and  the  influence  he  ex- 
erted through  his  classes  at  the  Cooper  Institute,  his  pri- 
vate pupils,  his  pictures  in  the  Academy  exhibitions,  was 
very  important.  He  insisted  on  close  study  from  nature, 
on  accuracy  of  drawing,  on  the  importance  of  detail,  and 
showed  a  prodigious  industry  and  a  skill  in  ezooution  far 
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firom  aommon.  But  mora  important  wu  the  moral  ioflu- 
onea  ha  exerted  in  eounterooting  the  mcroenary,  worldly, 
and  meohanie  spirit  that  prevailed  in  the  artist- world  here, 
and  which  was  doing  infinite  harm  to  the  artists  them- 
(elvea  and  to  the  public.  Famr's  high  personal  oharaoter, 
his  patient  perseverance  in  poverty  and  neglect,  his  refbsai 
to  work  otherwise  than  he  thought  right,  were  a  tenia  of 
which  we  stood  in  great  need.  We  owe  him  more  for  this 
than  for  his  pictures.  He  farmed  several  artists — Henry 
R.  Newman,  Charles  H.  Moore,  Margaret  I.  McDonald — 
and  was  not  without  influence  on  the  Hills,  father  and  son, 
though  to  them  also,  as  independent  teachers,  the  develop- 
ment of  art  in  this  country  owes  a  great  deal.  In  1860, 
Farrer  went  to  Bngland,  where  he  has  since  remained,  and 
when  he  will  probahly  continue  to  live,  as  he  has  been 
Tei7  soocassful  there,  takes  cordially  in  hand  by  Mr.  Ford 
Hadox  Brown,  Mr.  Ruikin,  Mr.  Morris,  and  other  leaders 
in  that  eirole  of  painters,  poets,  and  teachers.  While  living 
in  America,  Mr.  Farrer  was  devoted  to  those  progressive 
ideas  which  we  love  to  call  American,  and  when  the  war 
for  the  Union  broke  cut  he  entered  the  ranks  as  a  common 
soldier,  showing  then,  as  always,  that  his  devotion  toprin- 
eiple  wa«  not  moath-serviee  merely.  In  1864,  Mr.  Farrer 
married  Anne  Richards,  daughter  of  the  late  Rev.  Jamet 
W.  McLane.    By  this  lady  he  has  several  ohildren. 

Clabehob  Cook. 

Far'rieiT  [remotely  from  the  Lat.  /orntai,  "iron"]. 
From  its  derivation  and  the  early  use  of  the  word,  farriery 
nesuM  the  trade  of  applying  iron  to  the  horse's  foot  How- 
ever, aa  all  hone-surgery  was  of  the  coarsest  and  often  of 
the  moat  bmtal  kind,  performed  by  the  common  smith 
with  the  tools  and  implements  at  hand,  it  is  natural  that 
veterinary  surgery  as  it  grew  into  a  profession  should  have 
been  called  farriery.  Now,  however,  the  treatment  of  the 
diseases  of  oar  domestic  animals  is  no  longer  of  neeessity 
left  to  the  guesswork  of  the  blacksmith,  nor  surgical  oper- 
ations to  the  tongs  and  searing-iron.  Therefore  we  return 
to  the  original  definition. 

The  foot  of  the  horse  is  wonderfyilly  guarded  against  in- 
jury from  without,  and  equally  protected  against  painful 
jars  and  disease  which  one  might  suppose  would  arise 
from  the  tremendons  blows  which  the  feet  sustain  when 
travelling  open  hard  roads.  The  hoof  is  a  tough,  elastic, 
horn-like  substance,  completely  boxing  in  the  delicate 
tisanes,  enshlons,  and  bones  of  the  foot.  In  the  living 
animal  and  in  the  recent  state  it  is  in  one  piece,  but  after 
maeeration  it  may  be  separated  into  the  crust  or  wail,  the 
sole,  and  the  frog.  The  fkvnt  part  of  the  emst  of  each 
hoof  is  called  the  toe,  the  hindmost  parts  the  heels,  and 
the  intermediate  parts  the  quarters.  The  corresponding 
parts  of  the  shoe  nave  the  same  names.  The  crtut  grows 
from  the  coronet,  at  the  top  of  the  hoof  next  the  hair, 
and  from  the  sensitive  laminn  which  surround  the  pedal 
or  coffln  bone  upon  its  upper  sides.  It  is  about  half  an 
inoh  in  thickness  at  tlie  edge,  and  in  many  hones  so  hard 
and  tough  that  they  hardly  need  shoeing  at  all  except  in 
iey  weather  or  when  Died  npon  paved  roads.  The  tola  is 
a  slightly-arched  dome  with  a  large  segment  nmoved,  in 
the  place  of  which  the  frog  is  found.  The  horn  of  the  sole 
diffen  essentially  from  that  of  either  the  crust  or  the  frog, 
it  being  more  granular  and  shelly,  wearing  off  naturally 
with  comparatively  little  abrasion.  At  the  rearward  por- 
tions of  the  sole,  divided  as  they  are  by  the  frog,  two  ele- 
vated ridges,  of  a  character  of  horn  more  resembling  the 
emst,  occur.  These  are  called  the  frar«,  and  are  really  the 
ends  of  the  crust  refleoted  inward  at  the  heels.  The  frog 
\»  a  wedge-shaped  body  in  form  like  a  sharp-pointed  >, 
the  point  being  turned  forward.  It  is  of  an  exceedingly 
spongy  and  elastic  kind  of  horn,  and  is  placed  as  a  cushion 
between  the  navicular  bone  and  Joint  and  the  ground,  to 
relieve  ooncnssion  and  to  distribute  jan  so  as  to  break 
their  force.  With  every  step  of  the  natural  foot,  unshod 
as  well  as  when  at  rest,  the  frog  communicates  a  pressure 
directly  upon  the  navicular  joint  and  the  tendons  which 
anderlie  lU  In  ordinary  shoeing  the  frog  never  touches 
the  ground,  being  cnt  away  and  loft  rednoed  in  sise,  while 
at  the  same  time  the  foot  is  lifted  up  from  the  earth  by 
thiek-heeled  or  calked  shoes.  That  a  foot  so  treated  be- 
come* diseased  is  not  to  be  wondered  at.  The  wonder  is 
tl)at  acute  diseases  of  the  foot  ate  not  mnoh  more  prev- 
alent The  flexibility  and  elasticity  of  the  hoof,  concern- 
ing which  so  much  is  written,  rests  chiefly,  indeed  almost 
altogether,  in  the  frog,  slightly  in  the  sole,  and  praotioally 
very  little  or  not  at  all  in  the  emst  or  walls  of  the  foot. 
Hneh  has  bean  written  about  the  expansion  and  elasticity 
of  the  qnarten  and  heels.  It  may  be  disregarded.  There 
is  indeed  dastieity  in  the  crast,  but  it  is  only  brought  into 
play  perceptibly  under  extraordinary  circumstances. 

When  an  unshod  natural  hoof  is  placed  upon  hard 
ground,  the  parts  which  bear  upon  it  are  the  edge  of  the 
emst  ail  around  and  the  flrog.    Upon  uneven  ground  the 


sole  is  frequently  called  upon  to  sustain  its  share  of  the 
weight,  and  when  the  horse  steps  npon  frozen  clods  or 
stones  the  sole  often  bears  the  whole.  In  travelling  npon 
ordinary  country  roads  the  hoof  wean  very  evenly ;  upon 
gravelly  roads  the  toe  usually  wean  fastest,  and  will 
flnt  become  tender.  If  the  toe  and  quarten  be  protected 
from  wear  by  a  narrow  shoe,  for  ordinary  service  no  other 
shoeing  will  be  necessary.  If  such  a  shoe,  which  is  the 
"half-moon  shoe"  of  Coleman,  drawn  out  thin  at  the 
qnarten,  be  seated  nearly  level  with  the  sole  by  catting 
out  the  crust  of  the  hoof  upon  the  toe  and  quarters,  it  is 
evident  that  the  horse  will  have  his  natural  foot,  with 
simply  an  Iron  front  edge  to  take  the  wear.  This  is  the 
lightest  and  best  shoe  a  hone  can  wear  when  his  work  is 
not  too  severe  nor  upon  too  rough  ground.  Were  the  same 
principle  to  be  carried  oat  in  a  shoe  similarly  seated  (level 
with  the  sole),  much  wider  in  the  web,  and  extended  to 
the  heels,  so  as  to  protect  the  foot  thoroughly,  the  foot 
would  still  hare  its  natural  bearings,  and  bo  guarded 
against  even  extraordinary  wear  and  tear.  The  frog  would 
bear  upon  the  ground,  and  so  would  the  sole,  nearly  as 
much  as  if  the  hoof  were  not  shod. 

The  presence  of  a  shoe  prevents  the  natural  wear  of  the 
hoof;  hence,  sooner  or  later,  according  to  the  rapidity  of 
growth  of  the  horn,  it  mast  be  reset  and  the  bora  pared 
back  as  nearly  as  possible  to  the  condition  it  would  have 
been  in  if  it  had  not  been  shod  and  had  worn  off  evenly 
and  naturally.  The  earliest  shoes  worn  by  hones  were 
probably  pirtes  of  iron,  having  a  similar  shape  to  our 
present  horseshoes,  but  covering  a  much  larger  portion  of 
the  hoof.  This  necessitated  a  paring  away  of  both  emst 
and  sole  when  the  shoes  were  reset.  The  sole  is  very  easily 
cut  by  the  smith,  and  so  is  the  frog,  while  the  emst  is  hard 
and  tough.  It  is  easily  rasped  oflf,  however,  after  the  sole  is 
out  away,  and  the  smith  has  plain  sailing. 

When  a  horse  is  brought  to  a  coipmon  blacksmith  to  be 
shod,  the  "  clinehes  "  at  the  ends  of  the  nails  are  flnt  cnt 
otT;  then  the  shoe  is  wrenched  olT  with  the  tongs,  a  por- 
tion of  the  crust  eoming  off  frequently  with  it.  This  is 
done  by  an  apprentice,  who  then  proceeds  to  pare  out  the 
role  all  around,  cutting  close  to  the  tiog.  The  cutting 
down  of  the  emst  is  done  by  the  smith  himself,  if  he  is  a 
very  oareful  man,  or  by  an  ezperienoed  journeyman,  but 
quite  as  often  trusted  to  an  apprentice,  who  forms  roughly, 
at  bis  discretion,  the  seat  for  the  shoe.  Then  the  shoe  is 
sliaped,  heated  red  hot  or  nearly  so,  and  a  seating  burned 
level  by  the  application  of  the  hot  shoe— an  operation  lia- 
ble to  do  serlons  harm.  When  the  shoe  is  formed  to  flt  the 
foot  it  usually  happens  that  if  flat  at  first  the  heels  are 
made  nearly  twice  as  thick  as  the  toe,  if  indeed  they  be 
not  tamed  down  into  eatks,  making  the  sirae  at  the  heels 
half  an  inch  to  an  inch  or  mora  in  (hickness;  and  thus  it  is 
applied.  The  rasnlt  is  that  no  part  of  the  hoof  touches 
the  ground.  The  frog,  upon  which  so  much  depends,  is 
gradoally  reduced  in  slie,  both  by  the  paring  of  tnc  smith 
and  (especially)  by  lack  of  use :  it  shrivels  often  to  one- 
third  its  proper  sise.  The  paring  ont  of  the  sole  is  usu- 
ally accompanied  by  the  outting  away  of  the  ban  entirely, 
which  the  smith  says  he  does  "  to  open  the  heels."  The 
foot,  thus  weakened  and  placed  In  a  most  unnatural  posi- 
tion, becomes  the  seat  of  disease.  When  the  ban  ara  ont 
away,  or  the  soles  pared  too  thin  near  the  heels,  and  the 
frog  has  no  bearing  upon  the  ground,  ulcen  occur  near  the 
heels,  which  an  called  eanu. 

The  frog  should,  by  its  constant  pressure  at  every  step, 
(^ve  healthy  action  to  the  navicular  bone  and  joint;  this 
wanting,  inflammation  or  fever  of  these  parts,  naricnZar 
disease,  results.  To  this,  horses  with  strong,  solid-looking 
hoofs  are  especially  liable.  Flat-footed  hones  are  liable  to 
another  trouolc  from  the  same  cause — namely,  founder.  As 
already  said,  the  weight  of  the  horse  is  sustained  naturally 
upon  the  crust  of  the  hoof  and  upon  the  frog.  Where  the 
frog  can  bear  none  the  crust  must  sustain  all.  The  crust 
grows  in  part  from  the  sensitive  lamina)  enveloping  the 
pedal-bone,  and  is  attached  to  them  by  lamines  of  horn  in- 
terlocking— or,  rather,  interleaved — with  them ;  and  It  is 
upon  these  sensitive  laminoD  that  all  the  weight  is  thus 
placed.  They  can  bear  a  great  deal  naturally,  but  inflam- 
mation (2amitiit/>)  is  almost  sore  to  oome  when  there  Is  a 
provoking  cause,  and  the  hone  is  foundered.  Seedy  toe  is 
a  form  of  lamlnltis,  where  the  crust  separates  from  the 
laminsB  at  the  toe.  Pnmmice  foot  is  a  name  given  to  another 
form  of  lamlnltis,  wherein  the  sole  becomes  convex  instead 
of  concave,  and  the  horn  is  spongy  within  and  externally 
brittle,  the  whole  foot  being  in  a  highly  feverish  condition. 
Contraction  of  the  heel  comes  from  the  same  general  cause-^ 
namely,  want  of  frog-pressure.  Thrueh  is  a  disease  of  the 
frog,  made  apparent  by  a  very  offensive  discharge  from  the 
clen,  and  results  primarily  from  lack  of  use  of  the  frog, 
and,  except  the  frog  be  wounded,  probably  altogether  from 
this  cause.    Quitlor  Is  an  nicer  or  aosoeas  of  the  foot,  result- 
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tng  from  braise,  nail-priok,  thrash,  or  anj  other  oaase  whiob 
nw7  finally,  if  negleoted,  sffeet  the  co&n  or  pedal  bone. 
It  oasDot  be  treated  by  the  farrier,  but  preseote  a  problem 
which  only  a  snrgeon  oan  properly  solve.  Talcen  >n  time, 
a  cure  is  possible.  Sand-craekf  qHarter-eraek,  etc. — The 
fibres  of  the  horn  in  the  wall  of  the  hoof  run  from  the 
ooronet  to  the  ground  direct.  In  hoofs  subject  to  infiam- 
matioD  the  secretion  of  born  is  often  of  a  weak  character, 
and  the  fibres  separate,  forming  a  oraek,  or,  in  ease  of  am 
injury  to  the  coronet,  a  soft,  spongy  streak  in  the  horn, 
causing  lameness.  The  oaose  of  the  former  is  bad  shoes 
and  bad  shoeing — of  the  latter,  usually,  "calking,"  the 
horse  treading  on  his  own  coronet.  The  cure  for  both  is 
causing  healthy  horn  to  be  secreted  by  rest  and  eonnter- 
irritants,  and  shoeing  so  as  to  give  bearing  to  the  frog  and 
sole.  Nail-prick  in  shoeing  shows  itself  either  at  once,  in 
which  case  little  harm  nsually  results,  or  after  the  horse 
has  been  used  a  day  or  so,  in  whioh  case  suppuration  may 
take  place.  The  horse  will  tell  which  nail  is  at  fault  when 
the  hoof  is  tapped  by  the  hammer  around  the  cliDcbes. 
The  offending  nail  must  be  taken  out,  the  shoe  being  re- 
moved, the  bole  probed,  and  if  any  fetid  odor  be  percepti- 
ble and  the  hoof  be  hot,  the  hole  must  be  enlarged,  and, 
in  case  of  any  discharge,  out  out  until  blood  flows,  and  the 
opening  syringed  out  with  chlorinated  soda,  chloride  of 
sine,  or  some  other  active  prophylactic.  The  shoe  may  be 
replaced  if  necessary,  provided  the  animal  is  not  seriously 
lame,  the  nails  being  lightly  driven.  The  foot  most  be 
kept  cool  and  rest  given.  Nails  picked  up  on  the  road  will 
seldom  enter  the  solo  to  do  injury  if  it  be  not  pared  down, 
and  thus  softened  and  weakened;  but  they  may  be  found 
between  the  frog  and  the  ban,  in  whioh  situation  they  sel- 
dom do  much  iiyury  unless  neglected.  The  wound  should 
be  cleaned  out  and  syringed  with  some  corrosive  as  above 
mentioned.  Oeerreaching  is  when  a  horse  throws  his  hind 
foot  into  the  heels  or  ^ gainst  the  sole  of  the  fore  foot  aa 
it  is  partially  raised  to  take  the  step  in  trotting.  It  oc- 
casions braises  on  the  heels  or  in  the  sole  near  the  toe.  The 
former  are  treated  by  external  applieations — tincture  of 
araica,  etc. ;  the  latter  like  a  prick  or  any  braise  of  the 
sole.  A  horse  well  shod  will  seldom  overreach,  bat  long 
hoofs  or  big  toe-calks  on  the  fore  feet  will  cause  the  foot  to 
be  placed  upon  the  ground  an  inch  or  two  short  of  where 
it  should  rest,  and  this  is  safflrient  cause  for  the  trouble. 
luterftring,  or  "  cHtting." — A  horse  allowed  to  tread  fairly 
on  the  ground  seldom  or  never  oats  himself,  if  the  shoe  does 
not  extend  outside  the  ernst. 

So  far  as  we  are  aware,  the  most  rational  system  of 
horseshoeing  ever  proposed  is  that  invented  by  Mr.  Oood- 
enough,  and  called  the  Ooodenongh  system.  It  has  been 
for  several  years,  and  is  now,  extensively  used  by  street- 
railroad  companies  in  New  York  and  Brooklyn  and  else- 
where, and  by  omnibus,  express,  and  transfer  companies 
also.  The  superintendent  of  one  of  these  stables  inrormed 
the  writer  that  the  simple  use  of  the  Ooodenongh  shoe  and 
system,  without  any  other  applioation,  bad  oued  corns, 
quartcr-oraoks,  thrash,  etc.  thranghout  his  stables,  and 
had  developed  previously  shranken  frogs,  spread  ont  con- 
tracted heels,  and  given  his  horses  almost  uniformly  sound 
feet.  The  shoe  is  applied  by  cutting  out  a  seating  for  it, 
leaving  the  sole  and  frog  as  much  exposed  as  possible^  and 
never  applying  the  knife  to  either.  It  ia  light,  has  fire 
calks  or  bearings,  a  lower  snrfaoe,  similar  to  the  edge  of 
the  natural  foot,  is  beveled  on  both  sur&oes,  the  nail- 
holes  are  countersunk,  and  the  shoes  are  upUed  eold. 

M .  C.  Wsuk. 

Far'rillgtoil  (Wiluak  Okorsb),  D.  D.,  an  American 
elergyman,  b.  Deo.  IS,  1832,  in  the  city  of  New  Tork; 

graduated  from  Colombia  College  in  1853,  and  fh>m  the 
eneni  Theological  Seminary,  Xew  York,  in  1838.  Was 
ordained  deaoon  on  St.  Peter's  Day  and  priest  on  St. 
Thomas'  Day  of  the  same  year,  and  entered  upon  the  reo- 
torship  of  St.  John's  obareh,  Huntington,  Ii.  I„  which  be 
held  antil  July  4,  1858.  Assisted  in  Trinity  parish.  New 
York,  from  Dec.  15,  1838,  to  Baster,  1862.  In  the  spring 
of  1863  be  organised  the  parish  of  Christ  Church,  Hacken- 
sack,  N.  J.,  and  continued  rector  of  the  same  for  seven 
years.  In  1870  accepted  a  call  to  St.  Barnabas'  church, 
Newark,  and  in  18!'2  took  charge  of  the  church  of  the  Holy 
Innocents,  Orange,  N,  J.,  where  be  resides  (1874).  Published 
a  tractate  on  The  Hittorical  Cknreh  in  I86I,  and  has  edited 
The  Church  Almanac  since  1868.  Was  elected  secretary  of 
the  diocese  of  New  Jersey  in  1867,  and  secretary  of  the 
General  Theological  Seminary,  New  York,  in  1869,  both  of 
which  offices  he  still  holds.  The  degree  of  master  of  arts 
was  conferred  upon  him  by  his  alma  mater  in  1856,  and 
the  degree  of  doctor  of  divinity  by  the  College  of  William 
and  Mary,  Va.,  July  4, 1873. 

Far  Rock'awaf,  bathing-plaee  upon  Rookaway 
Beach  (Long  Island),  is  in  Hempstead  tp..  Queens  eo.. 


'S.  T.,  on  a  branch  of  the  Sonthsida  B.  B.,  21  n^es  S.  S. 
of  Brooklyn. 

Pan,  or  Faraistan'  [a  name  etymologically  identiotl 
with  Pcrvia],  a  province  of  Persia,  lying  l^tween  lat.  18° 
and  32°  N.  and  Ion.  60°  and  55°  E.,  presenting  an  ares  of 
55,000  square  miles,  with  a  population  of  1,700,000,  and 
bonnded  oy  the  Persian  0nlf  and  the  provinoes  of  Ehooi- 
istan,  Irak-Ajemee,  Yesd,  Kerman,  and  Laristan.  Along 
the  galf  the  land  is  low,  sandy,  or  araillaoeons,  soorohed  by 
the  snn — a  desert ;  farther  baek  it  rues  through  broad  ter- 
races, separated  firom  each  other  by  high  and  wild  monn- 
tain-ranges,  into  a  flat,  sandy  table-land,  where  the  large 
salt  lake  Bakhtagan  ooours.  The  terraoes  belong  to  the  moat 
fertile  and  beautiful  regions  on  earth.  They  are  well  wa- 
tered by  the  Bundemeer  (Araxes),  which  flows  into  Bakh- 
tegan,  and  by  the  Nabon  and  the  Tab  (Arosis),  whlob  fall 
into  the  Persian  Gulf.  They  prodoee  tobaoeo,  wine,  ries, 
dates,  opium,  linen,  ootton,  silk,  and  kermes.  They  are 
the  home  of  the  rose,  from  which  is  mannfaotared  the  oele- 
brated  perfume,  attar.  They  hare  iron  and  lead  mines  and 
marble  and  alabaater  qnarries.  The  principal  towns  are 
Bhiras,  Jehroom,  DarM,  and  Bushire.  In  this  province 
ooonr  the  rains  of  Peiaepolis,  Pasargadss,  and  Shapoor, 
and  the  celebrated  senlptnred  rocks  called  by  the  Persians 
Naktk-i-Rfutajii. 

Far'thlag  [tnm  the  Ang.-Saz.,  and  signifying  a  "  fourth 
part "],  a  British  coin,  the  fonrth  part  of  a  penny.  It  was 
coined  by  the  Saxons,  and  again  by  King  John  (1210),  but 
the  quarter  of  a  penny,  eat  twice  across,  also  passed  for  a 
farthing.  In  Edward  VI.'s  time  the  coinage  of  silver  hr- 
things  ceased.  An  act  V  Henry  V.  mentions  a  gold  farthing. 
Copper  farthings  were  first  straok  in  1665 ;  tin  farthings 
appeared  in  1684  and  1692;  half  farthings  were  coined  in 
1843  and  1852.     A  farthing  is  worth  about  half  a  oenL 

Farthingale.    See  Crikolixe. 

Far'well)  post-r.,  capital  of  Clare  co.,  Mich.,  55  miles 
N.  W.  of  Saginaw,  on  the  Flint  and  Pire  Marquette  B.  R. 
It  bos  a  union  school,  2  churches,  1  newspaper,  2  hotels,  1 
ladies'  library,  1  public  park,  1  manufactory  of  hemlook  ex- 
tract, 1  large  saw-mill,  and  8  stores.  It  was  organised  on 
temperance  principles,  and  is  so  oondnoted.  Principal  busi- 
ness, farming  and  lumbering.     Pop.  about  700. 

Jajies  S.  HoLDEic,  £d.  "  The  Begibter." 

Faaa'aO)  town  in  Southera  Italy,  in  the  province  of 
Terra  di  Bari,  on  the  road  ftom  Ban  to  BrindisL  It  is 
oelebrated  for  its  olire-plantations.     Pop.  11,022. 

Faa'oes  [LaL,  pin.  of  /uet's,  a  "  bundle  "],  a  bundle  of 
rods  of  bireh  or  elm,  sometimes  having  an  axe  (seeun's) 
tied  np  within  it.  Such  fasces  were  borne  by  the  lieton  be- 
fore the  superior  magistrates  of  ancient  Rome.  The  ancient 
kings,  the  consuls,  the  prsetors,  the  dictator,  etc.  had  the 
fasces  carried  before  them;  while  the  qunstors  had  this 
distinction  in  the  provinces  only.  Oenerals  who  had  been 
saluted  as  iraperatores  had  fasces  crowned  with  laurel,  a 
onstom  anciently  observed  with  some  of  the  other  magis- 
trates. The  number  of  the  tasees  and  lictors  varied  with 
the  rank  of  tbedignitary,  and  was  diiferent  in  difierent  ages. 

Faa'cia  [Lat.,  a  "bandage;"  plu./iunV],  in  the  anat- 
omy of  man  and  most  of  the  vertebrate  animals,  a  laminated 
tissue  of  fibrous  or  aponeurotic  character  found  in  nearly 
all  parts  of  the  body.  There  ara  two  kinds,  the  superficial 
and  the  deep  fascite.  The  superficial  fascia  lies  under  the 
skin,  is  of  varying  thickness,  and  ia  disposed  into  several 
layers  of  fibro-arcolar  substance,  containing  particles  and 
layers  of  fat.  Between  its  layers  blood-vessels  and  nerves 
ran.  Its  fat  serves  to  keep  the  body  warm.  The  deep  fas- 
ciae ara  composed  of  unyielding  fibrous  substance.  They 
sheathe  the  several  muscles  and  the  cntiro  limbs  (aponeu- 
roses of  investment),  or  serve  instead  of  bones  ibr  the  inser- 
tion of  certain  muaoles  (aponeuroses  of  insertion). 

Fascina'tion  by  Serpentg.  Popular  opinion  has  for 
a  long  time  attributed  to  certain  serpents  a  power  of  so 
charming  weak  animals  by  their  eyes  and  movements  of 
body  that  they  are  easily  secured  as  prey.  This  is  not  a 
blind,  overpowering  force,  but  one  which  the  doomed  ani- 
mal seems  to  partly  appreoiate,  but  is  unwilling  to  entirely 
resist.  Sqairrels,  mice,  and  the  weaker  birds  ara  the  ani- 
mals which  are  most  often  captivated  by  this  power.  They 
are  described  as  running  in  front  of  the  fascinator  by  sliort 
vibrations  of  distance  or  passing  round  in  a  circle,  grad- 
ually shortening  the  intervals  until  they  are  seized  by  tho 
serpent.  Often  tho  animal  during  the  process  utters  pier- 
cing cries,  as  if  aware  of  its  danger,  and  yet  unable  to  resist. 
Sometimes  a  diversion  of  the  animal's  attention  by  a  aud- 
den  noise,  or  the  interposition  of  some  material  obstruotion 
to  the  vision,  breaks  the  charm  and  seta  tho  captivo  frco. 

Though  the  whole  process  is  often  ridiculed  as  impossible, 
yet  it  seems  to  bear  a  striking  analogy  to  tho  so-called  mcs- 
ra«rie  infiuenoe  which  one  human  being  sometimes  has  over 
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another,  or  to  the  more  undellned  od  or  odylie  foroe.  Or 
perhaps  it  is  the  diseased  mental  or  bodily  element  man- 
ifestea  in  adesire  often  expressed  by  persons  to  throw  tbem- 
selres  from  a  tower  or  precipice ;  and  even  still  further, 
where  the  mind  or  body  or  both  are  so  diseased  that  there 
is  a  morbid  impulse  to  commit  an  insane  aot,  or  destroy  its 
own  self  or  some  other  penon,  Edward  Hitcdcock. 

Faah'ion  [remotely  from  the  Lat.  faeert,  /actitm,  to 
"make"],  in  dress,  in  onstoms,  oo  every  field  where  it 
reigns,  arisea  from  oar  desire  of  beauty,  and  changes  with 
oar  idea*  of  what  is  beautiful.  Dress  is  by  itself  a  product 
of  phyaioal  neeeesity,  determined  by  a  regard,  first,  to  what 
is  usefnl  under  a  certain  climate  (na(tona{  eoa(Kme) ;  then, 
to  what  is  oonvenient  for  a  oertain  oooapation  (um/orm) ; 
and  lastly,  to  what  is  baoutiftal  {itfU).  Castoms  are  by 
themselves  a  product  of  moral  necessity,  determined  by  a 
regard,  first,  to  what  is  due  to  oertain  authorities  (reii^om 
ri>»),  next,  to  what  is  proper  at  oertain  oeeasions  (•ocia{ 
ttiqHtUe),  and  lastly,  to  what  is  beautiful  (good  maimer*). 
The  tmeeanse  of  any  change  of  fashion  in  dress  or  onstoms 
is  a  regard  to  beauty,  purposing  to  produce  a  new  and  more 
refined  harmony,  or  at  least  to  avoid  something  hanh  and 
discrepant ;  and  although  in  details  it  would  be  very  dif- 
ficult to  demonstrate  the  relation  between  a  oertain  piece 
of  dress  and  the  ruling  ideal  of  beauty,  still  in  all  the  great 
movements  of  fashion  the  connection  is  apparent.  The 
enormous  change  which  took  plaoe  between  1780  and 
1799  in  dre4s  corresponded  exactly  to  a  similar  change 
of  tute  in  general  from  the  rococo  to  the  classic  ideal. 
Fashion  thus  being  the  expression  of  the  ideal  of  beauty 
in  a  certain  stage  of  its  development,  stubborn  disregard 
makes  people  as  unfit  for  refined  society  as  stupid  aooept- 
snee ;  the  nncouth  independenoe  of  the  "  original "  is  gene- 
rally noitber  more  valuable  nor  more  agreeable  than  the 
conceited  silliness  of  the  "  swelL" 

Fasqnelle  (Jbax  Loon),  LlkD.,  b.  in  Frnno*  in  1808, 
baeame  a  resident  of  the  U.  8.  in  1834;  waa  professor  of 
languages  in  the  University  of  Michigan  1846-42 ;  author 
of  a  aeries  of  French  text-books.    D.  in  Miohigan  1882. 

Faat  [ADg.-Bax. /Jestea],  to  abstain  ttom  food  from  any 
oanse,  particularly  urough  religions  discipline.  When  the 
mind  is  maeh  exoited  the  claims  of  the  body  are  less  felt  ; 
if  diatarbed  by  grief,  there  cannot  be  much  regard  for  the 
gratifying  of  appetite.  The  Psalmist  expresses  what  is 
common  to  man  when  he  says, "  My  heart  is  smitten  down, 
so  that  I  forget  to  eat  my  broad."  Fasting  thus  becomes  an 
expression  of  mental  engagement.  It  is  natural  that  a  man 
shonld  observe  what  is  seen  to  attend  the  state  of  mind 
whieh  he  would  cultivate.  It  is  also  wise  that  any  outward 
rule  intended  to  enforee  special  spiritual  duty  should  im- 
pose, as  an  aid,  the  outward  attendant  on  the  spiritual 
state.  Hence  it  is  that  men  are  severe  with  themselves  in 
proportion  as  they  consider  It  proper  to  discipline  their 
aonfs,  and  that  in  all  ages  and  in  all  countries  religion  has 
imposed  fasting.  The  proper  state  of  mind  ean  be  indi- 
eated  only,  but  the  outward  signs  of  such  a  state  can  l>e 
exaoted ;  and  so  fasts  belong  to  all  religions.  All  ancient 
nations  with  whom  history  makes  ns  acquainted  had  their 
fasts — the  Bgyptians,  the  Phoenioians,  the  Assyrians,  the 
Indians,  and  after  these  the  Greeks  and  Romans.  Extra- 
ordinary religious  acts  wen  preceded  by  fasts.  The  mys-, 
teries  demanded  this  disoipline,  especially  from  those  about 
to  be  admitted  to  them.  In  consequence  of  certain  prod- 
igiea  the  Sibylline  books  directed  "  a  fast  in  honor  of  Ceres 
to  be  inftitoted  and  to  be  kept  every  fifth  year."  (Livi/,  lib. 
W,  e.  37.)  A  stated  fast  imposed  by  Jupiter  is  spoken  of 
by  Horace  {Satire,  ii.  3).  Fastings  were  sometimes  prao- 
tised  Iwfora  nndertaking  military  enterprises,  or  whenever 
there  was  special  cause  to  seek  the  favor  of  the  gods  or  to 
avert  their  anger.  A  notable  instance  is  given  in  the  Iraok 
of  Jonah.  When  Nineveh  was  threatened  with  destroo- 
tion,  to  avert  the  calamity  a  fast  was  proolaimed,  and  the 
order  given,  "  Let  neither  man  nor  beast,  herd  nor  fiock, 
taste  anything;  let  tbom  not  feed  nor  drink  water." 
Among  heathen  philosophers  and  religions  people  fasting 
was  reckoned  a  duty — markedly  so  by  the  PytQogoreans, 
who  lived  a  life  of  constant  asceticism,  abstaining  always 
from  fiesh  and  fish,  and  at  times  from  food  altogether. 
At  the  present  day,  fasting  as  a  religions  act  is  confined 
to  no  land  or  faith.  The  nations  of  the  East  and  onr 
Western  red  men  are  alike  exceedingly  severe  in  this  re- 
spect. The  Mohammedans  keep  as  an  annual  fast  their 
ninth  month,  Ramadan ;  during  every  day  of  this  month, 
from  sunrise  to  sansct,  they  eat  nothing,  drink  nothing, 
and  give  op  the  solace  of  their  pipe  and  every  other  usual 
tndnlgence.  Their  months  being  lunar,  each  in  the  course 
of  thirty-three  years  occurs  in  every  season.  When  the 
Ramadan  happens  in  summer,  the  long  hot  days  are  ex- 
eeedingly  trying  to  those  who  mast  labor.  The  Jews  from 
their  earliest  existence  to  the  present  day  have  oluerved 


stated  and  special  fitsts,  national  and  private.  Under  the 
Law,  as  first  given,  there  was  but  one  day  imposed  on  the 
nation — the  great  day  of  the  Atonement,  In  the  course  of 
time  four  other  days  were  added  in  commemoration  of  sor- 
rowful events  in  Jewish  history.  These  days,  especially 
the  first,  have  l>een  always,  and  are  now,  observed  with 
great  rigor :  no  food,  no  water,  is  allowed  to  pas*  the  lips, 
not  even  for  the  rinsing  which,  on  fint  rising,  must  always 
make  clean  the  month  before  the  pronouncing  of  Ood's 
name;  even  the  swallowing  of  the  saliva  is  carefully 
avoided.  The  fast  lasts  from  sunset,  when  the  Jewish  day 
begins,  until  the  shining  of  the  stars  the  night  after.  Be- 
sides the  pnblio  fasts,  there  were  and  are  many  observed 
by  individuals  in  consequence  of  vows,  or  beeanse  of  per- 
sonal canse  for  affliotion,  or  by  way  of  discipline.  The 
Pharisees  fasted  statedly  twice  in  the  week — Monday  and 
Thursday,     These  fasts  are  not  all  of  equal  severity. 

Under  tbe  New  Testament  then  is  no  ns(-day  appointed 
by  the  Lord  or  by  his  apostles,  nor  does  the  practioe  rest 
upon  direct  command  irom  them.  It  is  even  clear  tliat 
Jesus  imposed  no  special  abstinence  on  his  disoiples,  but 
it  is  also  clear  that  he  assumed  that  this  excroise  wonid 
not  be  neglected  by  any  who  desire  the  rewards  given  by 
Sod.  He  gave  directions  for  fasting,  for  tlia  shunning  of 
hypoeritical  show,  saying,  "  When  ye  fast  he  not  of  a  sad 
eoontenanoe,"  etc.,  and  by  Us  example  he  taught  the  dnty. 
It  may  be  said  that  he  thus  tanght  and  acted  a*  a  Jew. 
But  we  know  that  when  it  was  objected  that  his  disciples 
did  not  fast  as  did  those  of  other  Jewish  teachera,  he  gavo 
aa  a  reason  why  they  did  not  that  ho  being  with  them  the 
signs  of  sorrow  were  not  expedient ;  and  bo  added  that 
the  time  would  come  when  they  should  fast,  referring  to  a 
time  after  the  fulfilling  of  the  Law.  If  the  apostles  eare 
no  rule  on  the  subject,  there  is  no  room  to  doubt  as  to  uieir 
practice.  One  reference  is  sufficient.  In  Acts  xiii.  it  is 
said  that  as  oertain  prophets  and  teachers  at  Antioch 
"ministered  to  the  Lord,  and  fasted,  the  Holy  Ohost  said. 
Separate  Barnabas  and  Saul  for  the  work  whereunto  I 
hare  called  them.  And  when  they  had  fasted  and  prayed, 
and  laid  their  hands  on  them,  they  sent  them  away." 

It  is  not  so  stated  in  the  New  Testament,  but  we  cannot 
but  beliore  that  from  its  first  recurrence  the  day  of  the 
eruoiflxion  was  observed  as  a  day  of  humiliation,  as  it  has 
been  through  the  many  centuries  since.  We  know  that 
very  soon  rules  were  laid  down  teaching  this  end  other 
seasons  of  bodily  mortification.  Wednesday  and  Friday 
in  every  week  were  kept  aa  sueh,  and  early  writers  who 
speak  of  these  days  of  abstinence  refer  the  observance  to 
apostolic  usage.  The  dnty  of  bodily  mortifloation  at  times 
of  repentance  or  humiliation  or  of  special  spiritual  exer- 
cises (for  fasting  does  not  of  necessity  imply  sorrow)  is 
recognized,  it  is  believed,  in  this  day  by  all  classes  of 
Christians  without  exception.  There  an  some  bodies  of 
Iwlierers  who  have  rejected  tbe  seasons  so  long  observed, 
but  yet  these,  on  what  they  deem  proper  occasions,  appoint 
days  to  be  kept  by  all  their  members.  Even  the  early 
Puritans  of  New  England  had  their  yeariy  Fast-day, 

In  the  West,  the  ehnrohes  of  the  Roman  ol>edienee,  to- 
gether with  tbe  Cbnrah  of  England,  impose  as  stated  fasts, 
first.  Lent,  the  tpring  fast,  beginning  with  Ash  Wednesday 
in  the  seventh  week  before  Easter,  and  counting  forty 
days,  Sundays  being  excluded.  This  long  fast  is  of  very 
early  observance,  but  the  time  of  its  commencement  and 
the  period  of  its  duration  were  not  always  the  same,  it 
being  an  expansion  of  the  observance  of  the  time  of  the 
passion  of  our  Lord,  As  now  kept,  Lent  was  fixed  by 
Saint  Oregory  the  Great  in  the  sixth  century.  Second,  the 
Ember  Days,  which  are  Wednesday,  Friday,  and  Saturday 
preceding  the  four  quarterly  seasons  of  ordination.  It  has 
been  already  shown  that  in  apostolic  days  fasting  preceded 
ordination.  The  name  is  variously  accounted  for :  prob- 
ably it  is  a  corruption  of  the  Latin  name  for  the  seasons^ 
OHatiwr  iemporOf  or  tempora.  Third,  the  Rogation  Days, 
the  three  preceding  Ascension  Day,  This  fast  is  not  older 
than  tbe  close  of  the  fifth  century;  it  was  first  institnted 
in  Yienne  in  France,  to  accompany  a  season  of  special  ro- 
gations (petitions)  that  Ood  would  withdraw  oertain  tem- 
poral chastisements.  It  was  probably  fixed  because  of  its 
being  a  meet  introduction  to  a  great  festival.  Fourth, 
every  Friday,  this  day  being  the  weekly  commemoration 
of  the  crucifixion,  even  as  the  first  day,  the  Lord's  Day, 
is  a  joyful  remembrence  of  his  resurreotion.  Fifth,  the 
vigils  on  the  eves  of  certain  great  festivals.  At  one  time 
these  vigils  wore  literally  kept  as  watches,  the  whole  night, 
or  a  part,  being  spent  in  devotions  in  the  churebes.  They 
are  not  so  kept  now.  Advent,  the  four  weeks  before  Christ- 
mas, bears  some  analogy  to  Lent,  but  its  Wednesdays  and 
Fridays  are  alone  kept  as  fasts.  The  Protestant  Episcopal 
Churoh  in  the  U.  8.  follows  the  Anglican  rule,  excepting 
that  vigils  are  not  imposed. 

The  role  of  the  Orthodox,  the  Armenian,  and  other 
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ehnrohn  of  the  Kut  is  n«url7  like  that  of  the  Western, 
hariDg  the  same  origin,  that  of  the  usage  before  the 
schism,  hat  in  some  details  they  differ — t.  g.  in  the  Holy 
Orthodox  Church  on  the  1st  of  August  begins  the  fast  of 
the  Mother  of  God,  which  lasts  until  the  feast  of  her  re- 
pose— fourteen  days.  It  is  to  be  observed,  however,  that 
in  the  East  the  strict  idea  of  a  fast  is  preserved  to  a  greater 
extent  than  in  the  West.  From  earliest  times  a  distinc- 
tion in  food  was  recognised,  and  allowanoe  made  for  those 
who  through  bodily  weakness  could  not  wholly  abstain. 
io  whatever  due,  it  is  a  fact  that  in  the  West  the  rules  of 
fasting  have  always  been  more  lenient  than  in  the  East. 
Very  raw  of  the  days  spoken  of  as  fast-days  are  strictly 
such ;  they  are  days  of  abstinence,  when  less  food  and  of 
a  coarser  character  is  taken.  In  the  Holy  Orthodox  Church 
2SS  days  in  the  year  are  kept  as  £uta  with  scrupulous 
fidelity. 

A  pracUoe  so  unirersal  as  that  of  fasting  most  be  based 
on  some  necessity  of  man.  Nevertheless,  the  objection  is 
sometimes  heard  that  it  tends  to  spiritual  pride  and  for- 
malism. This  most  be  granted,  but  abuse  is  no  argument 
against  due  use.  A  Christian,  who  knows  that  his  Lord 
joined  together  prayer  and  fasting,  can  hardly  advance 
the  objection.  It  is  also  objected  that  health  is  frequently 
injured  by  religions  fasting.  It  may  be  so.  But  on  the 
other  hand,  it  can  admit  of  no  doubt  that  in  an  age  and 
country  particularly  Inxurioui  a  stated  abstinence  from 
food,  a  weekly  putting  aside  of  self-indulgence,  and  sup- 
porting the  body  on  plainer,  less  attractive  food,  would  go 
iar  towards  freeing  men  from  many  of  the  evils  that  wait 
on  appetite.  Willuu  F.  Braxd. 

Fast-and-lioose,  a  game  formerly  much  played  at 
fairs  and  popular  assemblies  in  England.  The  exhibitor 
phues  a  girale,  belt,  or  garter  upon  a  tabic  in  such  a  way 
that  it  seems  oertain  that  a  skewer  thrust  through  it  in  a 
certain  direction  must  hold  it  fast  to  the  table.  Upon  this 
point  the  rustic  visitor  is  indneed  to  wager  his  money, 
when  the  exhibitor  takes  the  l>elt  by  both  ends  and  puUs  it 
away  withont  any  difficulty. 

Fss'tii  the  court-days  or  festival-days  of  the  ancient 
Romans.  The  word  is  used  absolutely  to  denote  these. 
But  as  fattut,  -a,  -am  is,  properly  speaking,  an  adjective, 
derived,  probably,  from  far!,  it  is  necessary  to  supply  diet. 
In  accordance  with  this  derivation,  diet  faiti  were  days 
on  which  it  was  allowed  to  speak,  hence  days  on  which 
judgment  could  be  proDouncea,  on  which  courts  could  be 
held — court-days.  A  dUt  ne/<utu»  therefore  denoted  the 
opposite,  and  Hi—  mfati.  were  esteemed  unlucky  days.  To 
the  diet  /atti  belonged  the  diet  eomitiaUt;  to  the  diet  ne- 
/atti,  the  diet  religioti,  which  were  considered  days  of  evil 
omen.  The  institution  of  these  days  is  ascribed  to  Numa 
Pompilius,  and  belongs,  therefore,  to  the  earliest  days  of 
Rome.  Their  order  or  sueoession  was  long  known  only  to 
the  priests,  who  thus  acquired  great  political  power,  until 
On.  Flavius  made  it  public  about  304  B.  c.  From  this  time 
onward  the  lists  of  the  diet  /atti  et  nefatti  received  more 
particular  attention,  und  contained,  gradually  enlarged 
and  perfected,  an  accurate  description  of  the  whole  year 
according  to  its  months,  with  exact  specification  of  the 
diti  /atti,  diet  comitialet — ^festivals  and  holidays,  days  ap- 
pointed for  the  celebration  of  public  games,  etc.  Thus, 
they  assumed  the  form  of  our  calendars  or  almanacs.  As 
they  were  still,  notwithstanding  the  care  taken  in  their 
preparation,  unavoidably  ioaoourate  and  imperfect,  we  are 
told  of  Csesar  "  fastos  sorrexit,"  etc.  As  the  fasti  or  calen- 
daria  of  ancient  Rome  were  engraved  on  stone  and  set  up 
in  public  places,  remnants  or  fragments  of  such  records, 
more  or  loss  complete,  have  been  preserved  and  united  to- 
gether, in  order  to  produce  as  perfect  a  representation  as 
possible  of  one  of  these  ancient  Roman  calendars  or  al- 
manacs. If  the  ordinary  fasti  or  caleodaria  are  valoable 
as  affording  a  correct  knowledge  of  the  Roman  year,  much 
more  important  are  those  which  Livy  calls  "  fasti  consu- 
lares,"  and  which,  because  they  were  set  up  on  the  Capi- 
tolinc^  are  also  called  Capitolini.  The  Fasti  Capitohni 
eontain  lists  of  the  annual  consuls,  of  the  censors,  dicta- 
tors, magistri  equitam,  and  also  of  generals  who  celebrated 
triumphs  (fatti  triamphalei)  and  a  record  of  the  services 
for  which  a  triumph  had  been  granted.  Of  snch  Fasti 
Capitolini  important  fragments,  discovered  in  1547  at 
Rome,  are  extant.  (For  further  particulars,  see  Pa.uli'8 
Jieal  Enci/klopUdle,  etc.) 

Faili  is  also  the  title  of  a  well-known  but  unfinished 
poem  by  Ovid,  the  subject  of  which  is  the  Roman  festivals 
— the  festival-calendar.  It  may  be  regarded  as  "  a  poet- 
ieal  year-book  or  companion  to  the  almanac,  having  been 
composed  to  illustrate  the  Fasti  published  by  Julius  Ciesar," 
who  corrected  and  entirely  reformed  the  calendar. 

HxsRT  I.  Schmidt. 

Fa'ta  Horgan'a  [the  Fairy  Morgana — i.  e.  oattlea  or  I 


palaees  of],  a  remarkable  and  singularly  beautiful  effect 
of  mirage,  occasionally  observable  in  the  Sea  of  Reggio, 
Straits  of  Messina,  between  Sicily  and  Calabria.  It  pre- 
sents a  series  of  magnificent  architectural  structures  and 
landscape  views,  embracing  columns,  arches,  towers,  cas- 
tles, palaces,  trees,  avenues,  and  wooded  plains,  with 
crowds  of  moving  men  and  animals,  all  constantly  vary- 
ing and  assuming  new  aspects,  and  in  certain  eonditiona 
of  the  atmosphere  becoming  resplendent  with  prismati* 
colors.  There  can  be  no  doubt  that  these  images  are  de- 
rived from  objects  on  the  shore,  their  singular  forms  and 
transformations  being  the  result  of  extraordinary  refrac- 
tions in  the  atmosphere  (for  the  explanation  of  which  see 
Hiraqb).  F.  a.  p.  Babmabd. 

Fate  [Lat  fatwm;  literally,  "something  spoken,"  as  a 
decree,  and  involving  the  thought  that  events  come  out  of 
an  inevitable  destiny].  Fatalism  is  the  belief  in  such  a 
destiny.  It  has  various  forms.  The  old  Chaldaio  or  astro- 
logical fatalism  looked  upon  the  visible  heavens  as  the 
book  of  this  destiny,  and  found  all  things  necessarily  pre- 
figured in  the  positions  of  the  stars.  The  old  Stoical  fatal- 
ism considered  the  rise  and  the  decay  of  the  world  as  con- 
trolled by  an  absolute  necessity,  but  while  this  necessity, 
with  them,  was  a  fate  («fui^<Vi))  which  determines,  it  was 
also  a  providence  (rfxiiwa)  which  governs  all  things.  The 
fatalism  of  the  Greek  dramatists  made  all  events  fixed 
through  the  control  of  Dike  and  Nemesis,  Justice  and  Re- 
tribution. Mohammedan  fatalism  regards  all  things,  great 
and  small,  as  so  inexorably  predetermined  from  the  found- 
ation of  the  world  that  no  accident  is  possible,  and  any 
attempted  defence  against  danger  is  futile.  Pantheistic 
fatalism  considers  the  infinite  substance  which  it  calls  God 
to  be  developed  in  space  and  time  by  a  procedure  so 
changeless  that  things  extended  or  things  thought  are 
equally  necessary;  and  which  not  only  destroys  all  free- 
dom of  the  will,  but  obliterates  all  distinction  between 
good  and  evil.  The  modem  philosophical  conception  of 
fate  is  that  of  a  blind  causality  undirected  and  nndeter- 
mined  by  any  conditions.  J.  H.  SBSLri. 

Fates,  The  [Or.  ic<><p«,  pin.  of  fteipe,  "one's  part,  lot,  or 
destiny;"  Lat.  ParcK],  in  the  Oreek  mythology,  three  god- 
desses who  ruled  the  fates  of  men  and  all  things.  They 
are  generally  named  Clothe,  who  spins  the  thread  of  life; 
Lachesis,  who  marks  off  the  allotted  span ;  and  Atropos — 
the  inflexible — who  cuts  the  thread.  Their  genealogy,  and 
the  wh(de  mythus,  are  quite  varionsly  given  in  different 
authors.  The  Homerie  poems  speak  usually  only  of  one 
Moira,  and  the  personification  is  not  complete ;  no  partic- 
ular appearance  of  the  goddess,  no  attributes,  and  no  pa- 
rentage are  mentioned.  Nor  is  the  Homerie  Moira  an  in- 
flexible fata  to  which  the  gods  themselves  must  bow;  on 
the  oontrary,  Zeus,  as  the  father  of  gods  and  men,  weighs 
oot  their  fate  to  them.  With  Hesiod  the  personification 
of  the  Fates  is  completed,  but  they  are  still  represented  as 
depending  on  their  father  Zeus,  and  snl^eot  to  his  com- 
mands. And  it  was  not  until  the  time  of  ifischylus  that 
they  appeared  as  the  divinities  of  fate  in  the  slrict  sense 
of  the  word,  independent  of  the  Olympic  gods,  the  messen- 
gers of  the  etamal  necessity  to  which  even.the  gods  must  bow. 
They  are  generally  assoeiated  with  the  Erinnyes,  who  in- 
fliet  the  punishment  for  evil  deeds,  and  they  are  sometimes 
called  their  sisters.  By  authors  still  later  their  genealogy  it 
ehanged,and  they  are  called  childian  of  Brebns  and  Night 
(Cicero),  of  Cronos  and  Night  (Tsetses),  of  Qe  and  Ooeanus 
(Athenagoras),  or  of  Ananke  and  Neeessity  (Plato). 

Fa'ther  La8h'eT«  or  Luck'y  Proach,  the  Aipieotta 
huhalit,  a  marine  flsh  of  the  European  and  Arctic  American 
coasts,  from  six  inches  long  up  to  a  much  larger  sise.  It 
belongs  to  the  Cottidn  or  soulpin  family,  its  head  is  covered 
with  spines,  and  it  has  a  repulsive  aspect.  It  can  live  a 
long  time  out  of  water,  and  though  regarded  with  avenion 
and  seldom  used,  it  affords  a  palatable  article  of  food. 

Fa'ther  Point,  a  small  post-v.  of  Rimouski  co.,  Que- 
bec, Canada,  on  the  S.  shore  of  the  St.  Lawrence,  207  miles 
below  Quebec.     It  is  important  only  as  a  landing-place  for 

{>as8engers  and  mails  from  ocean  steamers.  Father  Point 
ighthouse  is  in  lat.  48<>  31'  N.,  Ion.  fiS"  27'  W.  Pop. 
about  100. 

Fa'thers  (of  the  Church),  the  distinguished  earlier 
laborers  in  the  Christian  Church.  (See  Apostolic  Fatrerb.) 
The  Roman  Catholic  Church  distinguishes  between  Church 
Fathers,  Church  teachers,  and  Church  writers.  The  Church 
teachers  are  men  of  acknowledged  orthodoxy,  authorities 
for  the  doctrines  of  the  Church,  while  the  Chnroh  writers 
are  of  less,  or  even  doubtful,  authority.  The  greatest  of 
the  Church  teachers  are  also  Church  Fathers.  Snch  were 
Athanasius,  Basil  the  Great,  Gregory  of  Naxiansen,  and 
Chrysostom  in  the  Oriental  Church — Jerome,  Ambrose, 
Augustine,  and  Gregory  the  Great  in  the  Church  of  the 
West.     Thomas  Aquinas  and  Bonaventure  may  be  named 
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u  Ohorah  teaehen  who  were  not  fUben,  *nd  Tertalliui  in 
his  second  «n  and  Origan  as  Choreh  writers.     The  line  of 
Cfanreil  Fathers  Is  generally  regarded  by  Protestant  theo- 
logians as  terminating  with  the  sixth  oentory ;  the  Roman 
Catholie  writers  extend  it  to  the  thirteenth.     The  soientifio 
treatment  of  the  matter  contained  in  the  writing*  of  the 
Fathers  is  embraoed  in  Patribticb  (whioh  see),  while  their 
lives  and  topics   related  to  the  externals  of  their  works 
eome  under  the  head  of  PATROLOor,  but  this  distinction  is 
not  always  obserred.     The  Fathers  are  of  great  ralne  in 
the  history  of  biblical  interpretation,  the  history  of  dog- 
mas, creeds,  rituals,  the  constitution  of  the  Chnnsh,  and 
indeed  in  erery  part  of  historical  theology ;  nor  is  there 
any  part  of  theology  in   whieh  they  may  not   be   made 
highly  useful.     In  the  greatest  internal  struggles  of  the 
Church  the  importance  of  the  Fathers  as  witnesses  or  as 
authontiee  has  been  recognised  on  both  sides,  as  in  the 
Reformation,    and  in   our  own  day  in  the  controversies 
of  the  Anglican  Church.     (The  principles  to  be  observed 
in  interpreting  the  Fathers  are  stated  in  Kravth's  Con- 
tervative  Reformation,  728  tq.)     Next  to   the   Apostolic 
Fathers  in  ralne  are  the  Apologists,  or  ApoLooRTtc  Fath- 
ers (whioh  see);  the  Alexandrians,  Clement  and  Origeo, 
Athaoasius,  Oregory  of  Nysaen,  Chrysostom,  Augustine, 
and  Jerome.    (Ait  the  earlier  writers  on  patrology,  begin- 
ning with  Jerome,  were  edited  together  by  Fabricius,  1718.) 
The  greatest  laborers  in  the  issue  of  editions  of  the  Fathers 
have  been  the  BavioiCTixn.     (See  that  word  and  Brkr- 
DicnXR  Editiotis  or  tbc  Fathbrs.)     Xext  to  them  have 
been  the  Anglican  divines.     The  most  reoent  interest  in 
patristios  in  tireat  Britain  has  been  shown  in  the  issue 
of  traoslation*  of  the  Fathers.     In  the  Roman  Catholic 
Chnrah,  among  the  names  iUnatrions  in  patristios  are  BeU 
larmin,  Oudin,  Dn  Pin,  Le  Monrry,  TUlemont,  and  Hefele ; 
in  the  Protestant  chnnhes  of  the   Continent,  Scultetas, 
Waicfa,  Dans,  Bunsen,  Otto ;  in  Oreat  Britain,  Cave,  Cure- 
too,  Routh,  and  Pusey.     Among  the  editions  of  the  col- 
lected writings  of  the  Fathers,  the  most  complete  are  De 
la  Bigne's,  17  vols,  fol.,  1654;  the  Lyons  Maxima  Biblio- 
tkeea,  27  vols,  fol.,  1677 ;  Caillean  and  Qnillon,  1829  teq., 
148  vols.,  and  still  in  issne ;  Higne,  1844  ttq.    The  last  is, 
in  bulk,  the  greatest  of  the  collections.     The  very  numerous 
editions  of  particular  Fathers  are  mentioned  under  their 
names.     Books  of  selections,  RSsler,  Augusti,  OrcUi,  Pbilo, 
(Ehler;  epitomes,  introductions,  Moehler  (1839);   mono- 
graphs on  the  lives  and  literature  of  the  Fathers,  VU- 
mann — Qregory  of  Nasiansen ;  Neander — Chrysostom  (3d 
ed.  1868) ;  Wiggera— Augustinismns (1821-1  S31)have  been 
oharacteristio  of  our  century.  C.  P.  Krauth. 

Fath'on  [from  a  Teatonio  root  denoting  a  "seisure;" 
Qothie,  fakan,  to  "take"],  originally  the  length  whioh  a 
man  can  measure  by  extending  both  bis  arms.  It  now  de- 
notes a  measure  equal  to  two  yards,  or  six  lineal  feet,  and 
is  chiefly  employed  in  nautical  affairs.  It  is  the  nnit  of 
neaanre  in  soandings,  and  is  employed  in  the  meaaar». 
ment  of  cables,  etc.  The  early  colonists  of  the  present 
U.  S.  reekoned  the  Indian  wampnm-chains,  then  current 
as  money,  in  fathoms. 

Fat'imites,  a  family  of  Arabian  caliphs  who  took 
their  name  from  the  bet  that  they  oUimed  descent  fVom 
Fatima,  the  daughter  of  the  prophet  Mohammed.  They 
mled  firom  909  till  1171,  chiefly  at  Cairo,  and  at  the  period 
of  their  widest  sway  ruled  all  North  Africa,  with  Syria  and 
Palestine.  They  professed  the  Shiite  doctrines,  while  the 
subjects  of  the  Bagdad  caliphs  were  orthodox.  After  the 
death  of  the  last  Fatimite  of  this  line  (Adhid),  the  great 
■nltan  Saladln  assumed  authority. 

Fat  Late,  a  mixture  of  pipe-clay  and  linseed  oil, 
mixed  and  worked  together  like  putty.  It  will  stand  con- 
siderable heat.  It  is  used  by  chemists  and  pharmacists  to 
cover  joints  in  apparatus,  and  especially  to  prevent  the 
escape  of  corrosive  v^ors. 

Fats.  (See  Oils.)  In  the  common  sense,  fats  are  those 
nnctuous  parts  of  animal  and  vegetable  bodies  secreted  in 
the  cellular  tissues,  and  separable  therefrom  by  fusion  at  a 
moderate  temperature.  The  animal  fats  do  not  differ  chem- 
ically from  those  of  vegetable  origin.  Both  are  definite 
compounds  of  certain  fatty  acids,  chiefly  oleic,  stearic,  and 
palmitic  acids,  with  a  peculiar  base  called  Olycerihe 
(which  see),  or  the  sweet  principle  of  fats.  The  &ts  are, 
as  a  rule,  nearly  insoluble  in  water,  but  dissolve  readily  in 
ether,  whieh  is  their  proper  solvent.  They  are  also  soluble 
in  naphtha,  benzine,  and  the  oils  ttom  coal ;  in  oil  of  tar- 
pentine  and  other  essential  oils;  bisulphide  of  carbon, 
chloroform,  Aisel  oil,  etc.  They  are  scarcely  at  all  soluble 
in  cold  ordinary  alcohol.  In  absolute  aloohol  they  dis- 
solve much  more  readily  than  in  weaker  alcohol,  and  espe- 
cially with  the  aid  of  heat. 

The  fata  stain  paper  permanently,  and  are  not  rolatila 
by  heat,  a  high  degree  of  heat  being  required  to  make 


them  boil.  They  distil  over  at  a  high  heat,  but  not  with- 
out  oomplete,  or  nearly  complete,  decomposition,  and  the 
evolution  of  a  peculiar  pungent,  disagreeable  odor,  irri- 
tating the  eyes  and  known  as  aeroleiiu.  Those  fats  which 
are  fluid  at  ordinary  temperatures  are  called  oils.  All  the 
fets  bum  with  a  bright  flame  and  with  little  smoke. 

Chemioally,  the  fats  form  part  of  n  very  large  group  of 
organic  liodies  (the  tally  group),  distinguished  as  contain- 
ing no  nitrogen  or  its  analogues,  being  hydrocartwns  with 
little  or  no  oxygen. 

M.  Cherrenl,  in  a  series  of  six  memoirs  concluded  in 
1816  (Amn.  d*  Ck.  et  Pky.),  first  revealed  to  ns  the  true 
eonstitntion  of  the  fata — that  they  are  mixtures  of  several 
fats  of  different  degrees  of  fusibility — «.  g.  oleine,  stearine, 
palmitine — the  hard  fats  being  chiefly  stearine  and  palmi- 
tine,  and  the  soft  fats  oleine.  The  hard  fats  are  beef  fat, 
mutton  fat,  human  fat,  cholesterine,  Chinese  tallow,  cacao 
butter,  wax,  spermaceti,  eto. ;  the  soft  fats,  hog's  lard,  but- 
ter, etc.,  which  are  greasy  at  ordinary  temperatures;  while 
the  liquid  fats,  or  oils,  are  fluid  at  ordinary  temperatures. 

The  researches  of  ChevnnI  showed  that  fats  were  either 
saponifiable  or  non-sabonifiable ;  e,  g.,  if  boiled  with  an 
alkaline  eolation,  oertain  fata,  so  called,  wen  unafi°ected  (as 
spermaceti,  wax,  paraffln,  etc.),  while  others  were  broken  up 
and  soaps  formed,  the  fatty  acids  combining  with  the  alkali, 
while  the  glycerine  was  set  free ;  and  that  this  change  was 
aocompanied  by  a  gain  of  weight  in  the  products  as  com- 
pared with  the  weight  of  the  factors  employed ;  whioh  could 
tie  aoeounted  for  only  by  the  aasumption  that  hydrogen  and 
oxygen  from  the  water  must  contribute  to  form  the  product. 
This  led  him  to  the  conclusion  that  the  saponifiable  fats 
were  analogous  in  constitution  to  compound  ethers— i.  e. 
the  fats  are  compounds  of  fatty  acids  with  glycerine,  ihirh* 
a  certain  quantity  of  water,  just  as  ethers  are  compounds 
of  alcohol  with  acids,  Mtniis  a  certain  quantity  of  water. 
In  later  years  the  researches  of  Berthclot  have  demon- 
strated the  accuracy  of  Chevreul's  views  by  the  synthesis 
of  fats  from  the  union  of  fatty  acids  with  glycerine,  and 
the  separation  of  one,  two,  and  three  molecules  of  water. 
(See  Oltcxridbs,  Oiii,  and  Soap.) 

The  memoirs  of  Chevreul  on  the  fatty  bodies  are  among 
the  most  remarkable  examples  of  a  chemical  research  which 
has  remained  for  more  than  half  a  century  almost  without 
important  addition  or  change  from  the  labors  of  subsequent 
investigators.  B.  Sillihar. 

Fat'tT  Degenera'tlon,  in  pathology,  a  condition  in 
whioh  the  minute  struotural  elements  of  the  tissues  of  liv- 
ing organisms  are  gradually  replaced  by  fat-globules.  In 
man  this  diseased  condition  has  been  observed  in  nearly 
all  the  tissues,  thongh  some  authorities  state  that  the 
nerves  and  the  red  corpuscles  of  blood  are  not  liable  to  this 
change.  Fats,  though  always  of  organic  origin,  and  often 
closely  associated  with  living  tissues,  are  never,  it  is  be- 
lieved, truly  organised  bodies ;  and  consequently  they  are 
not  regarded  as  ever  truly  vitalised,  any  more  than  are 
the  water  and  the  lime  whieh  are  found  in  living  organ- 
isms. In  this  view,  fatty  degeneration  is  a  molecular 
death,  a  necrobiosis,  of  the  tissues.  It  has  been  likened 
to  the  change  of  dead  bodies  into  adipocero. 

In  the  great  closed  glands  of  the  fcetus,  and  in  the  cor- 
pus luteum  of  the  ovary,  fatty  degeneration  is  a  normal 
process.  In  the  liver,  it  is  merely  an  excess  of  the  normal 
fatty  element  contained  in  the  acini,  which,  however,  en- 
croaches upon  the  organised  elements  of  those  structures, 
and  becomes  a  true  fatty  degeneration.  It  also  attacks 
the  muscles,  and  especially  the  heart ;  the  bones  (in  some 
forms  of  mollitiei),  the  brain  (jyllow  softening),  the  cornea 
(arms  lenilit),  and  the  kidney  in  many  coses  of  so-called 
Bright's  disease.  The  fatty  degeneration  of  the  heart  is  a 
rather  frequent  disease,  but  very  dilBcult  to  detect,  even 
by  the  trained  diagnostician.  When  suspected,  a  quiet 
Ufe,  a  nourishing  but  not  too  stimulating  diet,  with  the 
judicious  use  of  tonics  and  iron,  are  to  be  recommended. 
For  the  disease  there  is  no  cure  known, 

RcvisED  ar  Willard  Parkzr. 

Fatn'itT  [ft«m  the  Lat.  /atutu,  "insipid,  tasteless, 
foolish  "]  is  a  state  of  mind  eharaclerixed  by  absence  or 
great  deficiency  of  the  will  and  the  intellect,  and  by  apathy 
with  regard  to  those  things  which  usually  arouse  the  feel- 
ings and  impulses.  If  congenital,  it  constitutes  oomplete 
or  partial  idiocy.  When  it  is  associated  with,  or  conse- 
quent upon,  acute  disease,  it  ha*  no  significance  except  as 
a  symptom  of  that  disease;  while  if  it  be  long  continued, 
obsoora  in  its  origin,  and  progressive  in  obaraoter,  it  is 
almost  certain  to  result  in  dementia,  one  of  the  most  hope- 
less forms  of  mental  disorder. 

Fan'ces  Ter'ne  [Lat,  "jaws  of  the  land  "],  projeoting 
headlands  or  promontories,  including  arms  of  tne  sea,  as, 
«.  g^  bays,  creeks,  lakes,  basins,  harbors,  riven,  etc.,  where 
the  tide  ebb*  and  flows.    In  Bngland  the  general  rule  is 
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that  aaeh  bodies  of  watar,  u  far  ••  the  point  to  whieh  the 
floir  of  the  tide  extends,  and  unless  they  are  within  the 
body  of  a  eoanty,  are  nnder  the  jurisdiotion  of  the  oonrts 
of  admiralty.  In  these  exoeptional  instances  the  ODmmon- 
law  courts  exercise  ezolnsire  jurisdiotion,  except  in  a  few 
olasses  of  questions  to  which  admiralty  powers  have  been 
extended  by  statute.  A  stream  is  said  to  be  "  within  the 
body  of  a  county  "  (*»/"*  eorpv*  comitatut)  when  a  person 
Btandine  on  one  shore  can  see  what  is  done  upon  the  other. 
In  the  U.  8.  the  admiralty  jurisdiction  is  not  confined  to 
tide  waters,  and  is  not  excluded  from  waters  "  within  the 
body  of  a  county,"  but  extends  orer  the  great  lakes  and 
over  all  rivers,  etc.  capable  of  navigation  for  practical 
eommeroial  purposes.  The  whole  subject  is  fully  de- 
veloped in  toe  decisions  of  the  Supreme  Court  of  the 
U.  Q.,  as  found  in  Uie  Tolnmes  of  reports. 

Qborob  Chase.    RBruKO  by  T.  W.  Dwmht. 

Faa'cett's,  tp.  of  Alamance  oo.,  N.  C.    Pop.  1327. 

Fanche  (Hippolttk),  b.  at  Auxerra  in  1797,  inherited 
a  fortune  and  became  a  Sanscrit  scholar.  His  translations 
of  the  Kdrndgaua  (9  vols.,  1854-58)  -and  the  MahdbhArata 
(7  vols.,  unfinished,  18S3-S7)  are  among  his  most  import- 
■mt  worlis.  He  published  an  original  tale  and  some  poems. 
D.  at  Juilly,  Seine-et-Marne,  1869. 

Fancher  (L^on),  French  state  minister,  political  eoon- 
omist,  and  financial  writer,  b.  in  Limoges  Mpt.  8,  1803, 
was  in  youth  a  designer  of  embroidery-patterns,  and  then 
a  teacher ;  wrote  for  the  Courrier  FraitfaU  and  the  Bemu 
da  Deux  Mondcu.  In  184S,  in  the  French  ChamlMr  of 
Deputies,  acted  with  the  Oauekef  minister  of  the  interior 
from  Dec.,  1848,  to  May,  1849,  and  ttom  Apr.  to  OoL,  1851 ; 
was  liberal  but  not  republican  in  politus.  Studie*  on 
England  (1845)  and  Mimeltanitt  of  Political  feoaoMy  and 
Finanee  (2  vols.,  1856)  were  his  productions.  D.  at  Mar- 
seilles Deo.  15,  1854,  having  always  declined  office  nnder 
the  emperor  Louis  Napoleon. 

Faa'cit  (Helen),  an  English  actress  of  renown,  b.  in 
1816,  made  her  dthut  at  Covcnt  Oarden,  London,  Jan.  5, 
1836,  in  the  character  of  Julia  in  the  HuKckbaek,  in  whioh 
she  achieved  great  success  and  at  once  took  high  rank  as 
an  nctrees,  becoming  a  leading  member  of  Mr.  Macready's 
oompanies  during  the  production  of  his  Bhaksperian  re- 
vivals. She  was  the  original  representative  of  the  heroines 
in  Bolwer's  Ladg  of  L)on;  Jtichtlim,  etc.,  and  in  many 
other  plays  of  different  authors ;  married  inlSSltoTheo- 
dore  Martin,  but  has  continued  to  appear  on  the  stage  at 
intervals.  QBonoB  C.  Sihhohs. 

Faugeres  (Haroabktta  V.)  was  b.  at  Tontbanick,  near 
Albany,  JT.  Y.,  in  1771.  Her  mother,  Mrs.  Ann  E.  Bleeksr, 
had  considerable  fame  as  a  poet.  In  1792  she  married  Dr. 
Peter  Faugeres  of  New  York,  whose  irregular  habits  brought 
his  wife  to  poverty.  She  afterwards  beeame  a  successful 
teacher,  and  was  well  known  for  her  poems  and  prose-writ- 
ings, whioh  at  that  time  were  highly  prised.  Btlitariu§ 
(1795),  a  tragedy,  was  her  most  ambitious  work.  D.  at 
New  York  Jan.  9, 1801. 

Fanllxnni}  a  mountain  of  the  Alps,  in  the  canton  of 
Bemo,  between  the  valley  of  the  Grindelwald  and  the  Lake 
of  Brieni.     It  is  8802  feet  high. 

Fanlk,  county  of  S.  E.  Central  Dakota.  Area,  900 
square  miles.  It  is  chiefly  on  the  Couteaa  de  Missouri, 
and  is  traversed  by  the  watershed  or  divide  between  the 
Talleys  of  the  Dakota  and  the  Red  River  of  the  North.  It 
was  formed  after  the  census  of  1870. 

Fanlk'ner,  county  of  Central  Arkansas.  Area,  810 
square  miles.  It  is  bounded  W.  by  the  Arkansas  River 
and  the  north  fork  of  the  Cadron  Creek.  It  is  undulating, 
well  timbered,  well  watered,  and  fertile.  It  was  formed 
since  the  U.  S.  census  of  1870.  Cap.  Conway. 
.  Fanlkner  (Charles  J.),  American  Congressman,  b.  in 
Berkeley  oo.,  Va.,  in  1805,  received  a  collegiate  education, 
and  was  admitted  to  the  bar  in  1829.  In  1832-33  was 
elected  to  the  house  of  delegates,  in  1841  to  the  senate  of 
Virginia,  in  1848  again  to  the  house  of  delegates,  and  in 
1850  was  a  member  of  a  convention  to  revise  the  constitu- 
tion of  the  State;  representative  in  Congress  from  Vir- 
ginia 1861-1860,  when  appointed  minister  to  France  by 
President  Buchanan.  Returning  to  the  U.  S.  in  1861, 
was  imprisoned,  on  suspioion  of  disloyalty,  in  Fort  Warren, 
Boston  narbor,  and  exchanged  in  December  of  that  year  for 
Hon.  Alfred  Ely.  In  1874  was  elected  to  Congress  trom 
West  Virginia. 

Fanlkaer'g  Island,  a  small  elevated  island  lying  off 
the  harbor  of  Ouilford,  Conn.,  in  Long  Island  Sound.  It 
is  within  the  limits  of  New  York,  and  has  a  lighthonse 
with  a  flashing  light,  and  a  fog-bell,  lat.  410  12'  41"  N., 
ton.  72"  38'  54"  W. 


company Ing  a  line  of  ftaetnre.  "  The  amoont  of  dialooa- 
tion  measurad  in  a  vertical  direction  produoed  by  a  fault  is 
termed  its  '  throw,'  a  fault  being  said  to  be  an  '  upthrow ' 
or  a  '  downthrow,'  or  an  '  upcast'  or  a  '  downcast,'  accord- 
ing to  the  side  from  whion  we  view  it."  {Jukee.)  The 
"  dislocation  "  may  have  been  caused  by  the  mass  on  one 
side  of  the  fracture  having  subsided  by  reason  of  its  weight, 
or  the  displacement  may  be  the  result  of  an  upward  thrust. 
Faults  may  be  vertical  or  inclined  at  various  angles.  In 
the  accompanying  cut  two  faults  are  represented,  the  one 
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Vertical  and  Inclined  Faults  (Jukes). 


TWiioal  at  A  and  the  other  inclined  at  B,  and  have  clearly 
been  the  result  of  a  subsidenee  of  the  two  lateral  masses. 
Faults  may  extend  indeflnitdy  downward,  and  the  throw 
may  amount  to  many  thousand  feet.  Horiiontally  also, 
faults  extend  for  long  distanoes ;  one  in  Virginia,  accord- 
ing to  H.  D.  Rogers,  has  been  traced  for  upwards  of  80 
miles.  The  fissure  accompanying  a  fault  may  be  wide  and 
the  interval  filled  up  with  subsequent  deposits,  thus  in 
maay  instances  giving  rise  to  mineral  veins,  or  the  faces 
of  the  fracture  may  remsun  in  apposition.  In  the  latter 
case  the  sliding  of  the  one  surface  over  the  other  will  have 
smoothed  and  polished  both,  thus  causing  the  appear- 
ance known  as  "  slickeniides."  Miners  in  different  dis- 
tricts use  the  terms  "slip,"  "slide,"  "heave,"  "dyke," 
"thing,"  "throw,"  "trouble,"  "check,"  etc.  to  express  a 
fault ;  and  one  of  the  chief  dificnlties  and  causes  of  expense 
in  coal,  and  indeed  in  other  mining,  is  caused  by  the  dis- 
placements of  the  veins  or  1>eds  by  faults.  Oeology,  by 
Mtablisbing  the  facts  which  determine  the  sequence  of 
sedimentary  strata,  has  done  mach  to  simplify  the  diffi- 
culties caused  by  faults  in  coal-mines.        £.  C.  H.  Dat. 

Fan'na  [from  faun,  a  rural  divinity  in  the  Latin  myth- 
ology] is  a  term  given  to  the  assemblage  of  animals  in- 
habiting any  given  locality,  either  in  the  present  or  past 
ages  of  the  globe.  In  palssontology,  however,  it  is  some- 
times used  with  more  latitude,  and  is  given  to  an  assem- 
blage of  animals  characteristic  of  a  given  period.  Inas- 
much as  there  are  no  very  abrupt  demarcations  for  any 
given  region,  the  idea  of  a  fanua  is  based,  to  a  greater  or 
less  extent,  on  the  forms  combined  in  a  central,  or,  as  it  is 
called,  metropolitan  district.  Various  combinations  of 
animals  are  more  or  less  characteristic  of  certain  countries 
or  portions  of  the  earth's  surface,  many  forms  l>eing 
limited  by  climatal  or  phytiographioal  or  unknown  condi- 
tions. 

Varioui  names  have  been  applied  to  these  combinations, 
or  to  the  regions  of  which  these  combinations  are  charac- 
teristic, but  the  most  restrietad  ones  are  generally  desig- 
nated region!  or  dittricte;  and  to  the  more  comprehensive 
into  which  they  are  combined,  among  others,  the  names 
no^iit,  rattge,  qt  fauna  have  been  given,  the  last  having  at 
one  time  been  applied  by  Agassis  in  this  sense.  (The  con- 
sideration of  the  faunas  of  the  respective  regions  of  the 
earth  is  the  subject  of  a  particular  branch  of  science.  Zoo- 
logical Geography  ;  and  under  that  head  the  principles 
and  facts  involved  will  be  treated,  while  the  principal  fea- 
tures of  the  geographical  distribution  of  the  various  groups 
of  animals — the  subject  of  Qboorapbical  Zoology — will  be 
presented  in  the  articles  on  such  groups.)   Theodorb  tin.L. 

Faa'naB,  a  Roman  woodland  deity,  corresponding  to 
the  Grecian  Pan,  many  of  whose  attributes  were  assigned 
to  him.  He  possessed  the  power  of  prophecy,  and  bis  ora- 
cles were  in  the  groves.  A  festival,  named  Faunalia,  was 
celebrated  in  his  nonor  by  the  country -people.'  As  a  frolic- 
some wood-deity,  represented  with  the  horns  of  a  goat  and 
the  feet  of  a  satyr,  be  became  multiplied  by  the  poets,  and 
the  Fauni  or  Fauns  corresponded  to  the  Qrcek  satyrs.  Po- 
etic tradition  represented  him  as  an  early  king  of  Latinm, 
son  of  Picus,  grandson  of  Saturn,  and  father  of  Latinns. 

H.  Drisler. 

Fan'qnier^  county  of  Virginia,  in  the  N.  E.  part  of 
the  State.  Area,  680  square  miles.  It  has  the  Rappahan- 
nock on  the  S.  W.  and  the  Bine  Ridge  on  the  N.  W:  The 
surface  is  pleasantly  diversified  and  the  soil  is  productive. 
Grain,  cattle,  and  wool  are  produced,  and  flour  is  manu- 
fitctured.  Soapstone,  magnesia,  gold,  etc.  are  found,  and 
there  are  important  mineral  springs.  It  is  traversed  by 
the  Washington  City  Virginia  Midland  and  Qreat  Southern 
R.  n.     Ciat.  WiLminton.     Poll.  19.690. 
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Fanqaier  (FnAiion),  lieatenant-gOTsrnor  of  Virginia 
175S-C8,  wM  a  popular  and  abls  governor,  a  man  of  onl- 
ture,  a  free-thinker  in  religion,  and  a  friend  of  JefTerson. 
fie  pabliihed  wme  finanoial  writinga  in  England,  and  d. 
Mar.  3,  1768. 

Fanqnier  White  Snlphnr  Springs,  in  Fanqnier 
00.,  Va.,  S6  miles  W.  S.  W.  of  Washington  and  10  miles 
N.  W.  of  Bealton  Station  on  the  Oieat  Bonthem  R.  R., 
bare  strong  saline  sulphur  waters.  The  buildings  were  to 
I  great  extent  destroyed  daring  the  war.  The  situation  is 
delightfnl,  and  the  waters  hare  a  wide  range  of  nsefnlnen 
I        in  ohronie  diseases. 

Fanre  (Jea't  Baptists),  a  French  baritone  singer  of 
great  reputation,  b.  at  Moulins  Jan.  15, 18S0,  went  upon  the 
stage  in  1852,  and  beoame  in  1857  a  professor  at  the  Con- 
servatoire.— His  wife,  Coxstahce  Caroliha  Iiipebt-ri,  b. 
at  Paris  Dee.  21, 1828,  baa  also  attained  distinction  as  an 
operatic  singer. 

Fanriel  (CLAon^  Charlbs),  French  philologist  and 
historian,  b.  at  St.  Etienne  Oct.  21,  1772,  was  nephew  of 
the  sbbi  Sieyds,  and  d.  in  Paris  July  15,  1844.  In  1830  a 
chair  of  foreign  literature  was  founded  for  him  in  Paris. 
Among  his  principal  works  are  a  Hutorg  of  Sonthem  Oaul 
under  tke  Bute  of  the  German  Conqaerora  (1836),  HUtory 
of  Provental  Literature  (1846),  and  Popnlar  Song»  of  Hod- 
em  Oreeee,  with  a  French  Tersion  (1825). 

Faust  (JoHAxn),  Dr.,  a  Qennan  magieion  who  flour- 
ished during  the  first  thirty  years  of  the  sixteenth  century, 
is  generally  supposed  to  hare  been  a  native  of  Knittlingen 
in  WUrtemberg,  b.  about  1480,  d.  about  1538.  His  history 
is  obscured  by  extravagant  fiction,  and  it  is  impossible 
to  state  with  certainty  the  place  of  his  birth  or  decease. 
Regarding  his  existence  there  is  undoubted  testimony, 
and  we  learn  that  he  spent  some  time  at  Wittenlierg, 
at  one  time  enjoying  the  association  of  Melanchthon. 
(See  ScHEiBEL,  Klotter,  ii.  p.  14.)  Conrad  Oesner,  and 
even  Luther  {TUckredenj  p.  216)  also,  make  mention  of 
him.  Dr.  Faust  seems  to  nave  been  a  learned  man  who 
had  studied  magic  and  astrology,  and,  travelling  about 
the  country  performing  various  feats,  oame  to  be  regarded 
as  a  dealer  in  the  black  art,  and  one  maintaining  an  in- 
timate relation  with  evil  spirits.  The  belief  in  witchcraft 
was  universal  in  Europe  in  the  Middle  Ages,  and  nowhere 
did  it  prevul  so  universally  as  in  Qermany.  A  bull  of 
Pope  Innocent  IV.  (1243-54)  declares  that  it  having  come 
to  nis  ears  that  in  parts  of  Oermany  penons  forgetting  or 
denying  the  Christian  faith  have  dealings  with  the  devil, 
he  commands  all  such  individuals  to  be  seised  and  pun- 
ished forthwith  with  loss  of  property  and  life ;  and  soon 
after  appeared  a  work  on  soieery  and  witchcraft — the  Mal- 
bw  MaUfieanan,  or  "  Witch's  Hammer" — which  enjoyed 
the  approbation  of  the  theological  faculty  of  Cologne. 
"  Germany  indeed  seemed  to  live  and  breaUie  in  an  atmo- 
sphere of  sorcery.  The  ground  which  Faith  had  lost  Su- 
perstition made  her  own."  Even  the  Reformers  believed  in 
witchcraft  and  in  the  bodily  presence  of  the  Spirit  of  Evil 
npon  the  earth.  Aooording  to  tradition,  Faust  enjoyed  in 
his  youth  a  large  fortune,  gave  himself  to  a  life  of  extrav- 
agance and  licentionsness,  and  soon  squandered  bis  vast 
possessions.  He  then  devoted  himself  to  the  study  of 
magic  at  Cracow,  determined  to  regain  his  wealth  and  en- 
joyments, and  after  a  mastery  of  the  secret  sciences  made 
a  compact  with  Satan,  according  to  which  the  latter  was 
to  serve  Fanst  fur  twenty-fonr  years,  when  the  Evil  One 
should  possess  the  soul  of  Faust.  The  contraot  signed  by 
Faust  with  his  own  blood  contained  the  following  condi- 
tions: "1.  He  shall  renounce  Qod  and  all  celestial  hosts ; 
2,  he  shall  be  an  enemy  of  all  mankind;  3,  he  shall  not 
obey  priests ;  4,  he  shall  not  go  to  church  nor  partake  of 
the  holy  sacraments;  5,  he  shall  hate  and  shun  wedlock." 
Mephistopheles,  a  devil  "  who  liked  to  lire  among  men," 
was  given  Faust  as  an  attendant,  and  the  two  together 
roamed  over  the  land,  Faust  enjoying  every  form  of  sen- 
sual pleasure,  and  performing  magical  feats  never  before 
Serformed,  until  at  last  the  time  arrived  when  the  fatal 
ebt  was  due,  and  Satan  appeared  in  the  most  hideous 
form  imaginable  between  twelve  and  one  o'clock  at  night, 
and  finished  Faust's  earthly  career,  bearing  away  with  him 
the  soul  of  the  unhappy  being.  Such  is  the  monstrously 
mythical  form  in  whton  Faust's  life  appears  In  the  popu- 
lar tradition.  Its  aim  evidently  is  to  describe  that  tend- 
ency to  sacrifice  the  fhtnre,  however  precious — nay,  salva- 
tion itself— to  immediate  gratification.  Embodying  all  the 
dire  superstitions,  the  idle  terrors,  the  thirst  for  the  strange 
and  wondrous,  the  story  of  Faust  entertained  the  popular 
mind,  while  the  clergy  availed  themselves  of  the  moral  It 
taught  to  recall  men  from  sensuality  and  vice,  and  from 
the  foolish  attempts  to  fathom  the  mysteries  of  the  super- 
aataral. 

The  story  of  Fanst  was  first  pubKslied  by  the  printer  Spies 


of  Frankfort-on-the-Main  in  1587,  under  the  title  Hittoria 
eon  D,  Jokann  Faiutenj  den  weitbeeckreylen  Zaubertr  umd 
Sekwarikilnetler,  and  already  in  1588  another  edition  was 
called  for;  in  this  year  appeared  also  a  rhymed  edition 
and  a  version  in  Low  Qerman  a^d  Danish.  In  1590  two 
English  translations  oame  out — one  entitled  A  Ballad  of 
Ik*  Life  and  Death  of  Doctor  Faiutiu,  the  great  Conjurer, 
and  the  other.  The  Hiitory  of  the  Damnable  Life  and  De- 
eerved  Death  of  Dr.  John  Fautlne  (which  was  probably 
used  by  Marlowb  (whioh  see)  in  1591  in  the  preparation 
of  his  drama).  In  1592  appeared  a  Dutch,  and  in  1598  a 
French  version.  In  1599,  O.  R.  Widmann  published  an 
"improved"  edition,  entitled  Wakrka/lige  Hielorien  eon 
den  grtuliehmi  und  ahtehtteliehtn  SUnden  tmd  Latlem, 
aueh  von  vielet^teHnderbarliektn  und  eeltzamem  abenlkeuren 
to  D.  Johmme*  fauttue  hat  getrieben  (Hamburg,  3  vols.); 
still  further  improved  by  Pfitser  in  1674  (Nuremberg). 
Widmaan's  edition,  but  without  his  or  Pfitier's  notes,  was 
published  at  Reutlingen  in  1834.  A  large  number  of  books 
on  necromancy  have  inserted  Faust's  cabalistic  formulas, 
charms,  talismans,  etc.  All  of  these  publications,  and  also 
all  important  monographs  bearing  upon  this  subject,  are 
fonnd  in  BcasiBEL,  Dae  Klotter,  weillieh  «,  geittiieh  (Stutt- 
gart, 1847).  Oerman  literature  abounds  in  elegies,  pan- 
tomimes, tragedies,  and  comedies  on  Faust.  As  far  baek 
as  1594  speared  a  work  by  Tholeth  Schotns,  purporting 
to  be  from  the  Spanish  and  treating  of  Faust  and  his  disoi- 
ple  Wagner.  Its  form  intended  it  for  the  marionettes,  and 
It  was  promptly  taken  up,  (See  Pappaupiel,  edited  by 
Charles  Simroek  (Leipsic,  1850);  Maokiv,  Hietoire  dee 
JfarioNNenu  (Paris,  1854, 8vo);  Hassit,  Ueber  die  HUeelea 
Darlellungen  der  Fanttwage  (1844) ;  and  Scbbibel's  work.) 
In  a  dramatic  form,  Fanst  was  first  treated  in  the  German 
by  Lessing  in  his  masterly  fragment  entitled  Faut  M»d  di* 
Sieben  Oeieter,  but  the  grandest  of  all  on  this  subject  is 
Goethe's  Fauet,  of  which  Bayard  Taylor  has  recently  fur- 
nished a  masterly  English  version  (Boston,  1870,  2  vols., 
4to).  Goethe,  however,  introduced  an  element  foreign  to 
his  model — tiiat  of  the  ardent,  inextinguishable  thirst  for 
knowledge  for  its  own  sake  alone.  (Compare  Kretbsio,  Vor- 
Umngen  Uber  Ooethe'e  Fantt,  Berlin,  1866,  12mo,  p.  3-36.) 
Goethe's  Fauet  has  furnished  Gounod  with  the  subject  of 
his  opera.  (See  DU:<tzeb,  Die  Sag*  von  D.  Joh.  Fatut 
(Stuttgart,  1846) ;  Pbtbb,  Literatur  da-  Fantteag*  (2d  od., 
Leipsic,  1851);  and  especially  "SXKSli,  Dot 'dlteett  Fautt' 
iacA  (Laipsio,  1868).)  Jas.  H.  Woruak. 

Fanst,  or  Fnst  (JoHAinc),  a  rich  goldsmith,  a  native  of 
Ments,  Qermany,  who  shares  with  Gutenberg  and  Sobdffer 
the  honor  of  establishing  the  art  of  printing.  He  was 
(1450-55)  Gutenberg's  partner  in  the  new  business  of 
printing  books,  but  Faust  probably  did  nothing  bat  fur- 
nish capital.  In  1455,  Faust  prosecuted  Gutenberg  for 
money  advanced,  took  the  business  into  his  own  hands, 
and  associated  with  himself  his  son-in-law,  Peter  SchSf- 
fer,  the  inventor  of  the  punch  used  by  type-founders. 
They  csurried  on  the  business  successftilly  until  1462,  when, 
at  the  sack  of  Ments,  the  workmen  were  scattered  and  the 
art  of  printing  was  no  longer  a  secret.  Faust  still  went 
on  with  his  business,  and  is  thought  to  have  died  of  the 
plague  at  Paris  in  1466.  There  are  in  existence  copies 
of  quite  a  number  of  books  printed  by  Faust  and  his  part- 
ners, some  of  them  beautifully  executed. 

Fansti'na  (The  Elder)  Annla  Galeria,  wife  of 
the  emperor  Antoninus  Pius.  Her  character  was  in  marked 
contrast  to  that  of  her  husband,  who  nevertheless  ratained 
his  regard  for  her,  and  at  her  death  caused  a  temple  to  be 
erected  to  her  honor,  remains  of  which  are  still  standing. 

Fanstina  (The  Yodroir)  Annia,  daughter  of  the 

E receding,  was  married  by  her  father  to  Marous  Aurolius, 
er  oonsin,  who  had  been  adopted  by  Antoninus  at  the 
suggestion  of  Hadrian.  She  d.  A.  D.  175,  near  Mt.  Taurus 
in  Asia  Minor,  and  though,  like  her  mother,  she  had  proved 
unworthy  of  the  aSisction  of  her  virtuous  husband,  yet  at 
the  request  of  Aurelins  divine  honors  wen  decreed  to  her 
by  the  senate.  As  a  further  testimonial  of  his  regard  for 
her  memory,  Aurelius  established,  as  Antoninus  had  done 
in  the  ease  of  the  elder  Faustina,  an  asylum  for  female  or- 
phans, to  which  the  name  "  Faustinian"  (/'awtiatanse)  was 
given.  H.  Drmlsb. 

Fans'tnlns,  in  the  early  legends  of  Rome,  the  herds- 
man of  AmuHus,  who  fonnd  the  twin-brothers  Romulus 
and  Remus,  when  they  had  been  exposed  by  the  order  of 
Amulius,  and  took  them  to  his  home  wid  reared  them  as 
his  own  children,     (See  Rohdlus.)  H.  Drisler. 

Fanvean,  de  (F£licib),  b.  in  1603  at  Florence  of  a 
family  of  Breton  legitimist  exiles,  attained  distinction  as  a 
sculptor  under  the  patronage  of  the  restored  Bourbons; 
took  part  in  the  legitimist  movements  of  1832;  was  oon- 
demned  to  deportaUon,  but  esoanod,  and  has  since  chiefly 
lived  at  Florsnoe^  and  praatised  ner  art  with  auooeas.— Her 
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brother,  Hippoltte  de  Fadtbau,  has  eoniiderable  fame  aa 
a  scnlptor. 

Fanrelet  (Jeaic  Baptiste),  a  French  genre  and  flower 
painter,  b.  in  Bordeaux  in  1822,  first  began  to  exhibit  in 
1845 ;  attained  reputatiod  for  the  gracefulness  and  fidelity 
of  his  paintings,  which  are  numerous,  and  in  style  some- 
what resemble  the  worlu  of  Meissonier. 

Faarette  [Fr.]>  a  name  applied  to  several  song-birds 
in  France,  and  used  to  some  extent  in  England.  The  term 
is  nearly  equivalent  to  warbler. 

Fava'ni)  town  of  Sicily,  eelebrated  for  its  rioh  mines 
of  sulphur.     Pop.  12,829. 

Favart  (Charles  SiHo:r),  b.  at  Paris  Nov.  13,  1710, 
published  many  plays,  and  was  the  inveatorof  the  modem 
vaudeville.  D.  May  12,  1792. — His  wife,  Marik  Justihb 
BehoIte,  n(e  DC  Ronceray  (1727-72),  was  a  famous 
singer,  comic  aotrese,  and  dancer,  and  wrote  some  plays. — 
His  son,  Charles  Kicholas  Joseph  Jdbtir  (1749-1800), 
and  grandson,  Antoixe  Pierre  Charles  (b.  in  1784),  had 
great  repute — the  first  as  a  comedian,  the  second  as  a  poli- 
tician, htiiratenr,  and  painter. — Marie  Fav art,  the  adopt- 
ed daughter  of  the  last-named,  nfe  Pierrette  Ig5ace  Pih- 
QAUD,  b.  Feb.  16, 1833,  went  upon  the  stage  in  1848,  and 
attained  a  most  brilliant  fame  as  an  actress  in  comedy. 

Fa'ver's,  tp.  of  Tuscaloosa  oo.,  Ala.     Pop.  407. 

Fa'vershanif  municipal  borough  and  seaport  of  Eng- 
land, in  the  M.  of  Kent.  It  has  valuable  oyster-fisheries. 
Pop.  7189. 

FaTigna'na,  the  chief  of  the  ^gades,  a  group  of  isU 
ands  in  the  Mediterranean,  0  miles  off  the  W.  coast  of 
Sicily.  It  is  fruitful,  has  good  pasturage,  excellent  wine, 
and  a  town  of  the  same  name  with  a  population  of  3245. 
Lat.  37°  57'  N.,  Ion.  12o  18'  W. 

Fa'ville  (Orax ),  b.  at  Hanheim,  Herkimer  co.,  N.  T., 
Oct.  13,  1817,  graduated  at  the  Wesleyan  University  in 
1844,  became  in  1852  professor  of  ancient  languages  at 
MeKcndree  College,  III.,  in  1853  president  of  Ohio  Wes- 
leyan Female  College,  removed  in  1855  to  Mitchell  oo.,  la., 
where  he  was  a  connty  judge,  lieutenant-governor,  and 
-president  and  afterwards  secretary  of  the  State  board  of 
education.  In  1863  he  was  one  of  the  visitors  to  the  U.  S. 
HiliUry  Academy ;  was  (1863-67)  editor  of  the  Iowa  School 
Journal;  State  superintendent  of  pu|>lio  instruotioD  1864- 
66,  and  president  of  the  Iowa  Teachers'  Association.  D.  at 
Waverley,  la.,  Oct  3, 1872. 

Favtstel'la^  a  genns  of  fossil  corals  found  in  the  Siln- 
rian.  rocks,  having  the  general  structure  of  Fatfotitety  but 
the  columns  are  furnished  with  numerous  vertical  radiating 
septa. 

Favo'niai  a  genus  of  ocalephs  (Jelly-fishes)  of  the  order 


Favonia  Octonema. 

Disoophora,  including  some  of  the  most  oharaoteristie  or- 
ganisms of  that  order.  The  Favonia  octonema  of  the  South 
Seas  has  a  somewhat  hemispherical  body,  with  a  long  pro- 
boscis and  eight  branobiferous  appendages. 

FaTO'nias  (HARcns),  a  Roman  politician,  whose  ca- 
reer was  marked  by  strong  personal  opposition  to  Pompey 
and  admiration  for  Cato.  In  55  B.  c.  no  was  sedilc,  and 
probably  was  prsetor  in  49 ;  wont  over  to  Pompey's  party 
in  48,  and  after  the  battle  of  Pharsalia  was  reconciled  to 
Caesar,  but  after  Cssar's  murder  was  a  partisan  of  Brutus, 
and  was  outlawed  and  pat  to  death  42  B.  c. 

Favorl'nna,  a  philosopher  and  rhetorician  in  Rome 
under  Trajan  and  Hadrian,  b.  at  Arelate  (now  Aries)  in 
the  south  of  Oaul.  He  received  his  edueation  in  Rome, 
and  became  distinguished  for  his  knowledge  of  Greek,  in 
whioh  language  he  had  Dion  Chrysostom  as  instructor. 


He  stood  high  in  the  favor  of  Hadrian,  and  numbered 
among  his  friends  Demetrius  of  Alexandria,  Fronto,  Plu- 
tarch (who  dedicated  to  him  his  treatise  npl  rai  vpwrovl^x' 
p«v),  and  Herodes  Atticus,  to  whom  he  bequeathed  his 
library  and  his  house  in  Rome.  Wrote  numerous  works  on 
a  great  variety  of  subjects,  all  in  Qreek,  and  was  famed 
also  as  an  orator,  on  which  account  the  Athenians  raised  a 
brasen  statue  to  his  honor,  but  when  he  lost  the  favor  of 
Hadrian  they  tore  it  down.  Among  his  numerons  writings 
two  are  of  an  historical  character,  his  novroAarii  'laropia  and 
his  'Avo^urwinwIfuTo,  from  both  of  whioh  a  few  fragments 
are  preserved.  His  orations  hare  all  perished.  (See  J.  L. 
Marres,  Uiuertatio  d«  Favorini  Arelateiuit  vita,  ttudii; 
tcripti;  accedunt  Fragmenta,  Ctreebt,  1853.  The  fragments 
are  collected  also  in  MUller's  Hitt.  Qnee.  Fragm.,  vol.  iii. 
pp.  577-585.)  H.  Drislcr. 

Favosi'teSi  an  extinct  genus  of  corals  exceedingly 
common  in  the  Duvonian  and  carboniferous  rooks,  of  which 
a  large  numl>er  of  species  are  described.  The  corallum  of 
Favositet  is  compound,  and  usually  forms  hemispherical  or 
conical  masses,  composed  of  a  large  Duml)er  of  prismatic 
columns  divided  honsontally  by  transverse  septa  or  "  tahu- 
Im,"  and  usually  having  the  vertical  walls  pierced  by  one 
or  several  rows  of  pores.  The  name  is  derived  from  fatm, 
a  "  honeycomb,"  wnich  some  of  the  species  very  much  re- 
semble. J.  S.  Kewberrt. 

Favre  (Jules  Claitde  Gabriel),  b.  in  Lyons,  France, 
Mar.  21,  1809,  became  a  prominent  lawyer  and  liberalist 
of  Paris,  and  in  1848  held  positions  in  the  revolutionary 
ministry,  opposed  Louis  Napoleon  during  the  presidency 
of  the  latter,  and  more  especially  after  the  covp  d'itat  of 
1851.  In  1858  ho  ably  defended  Orsini,  the  would-be 
assassin,  and  in  the  Corps  L6giBlatif  eloquently  and  irre- 
concilably opposed  the  policy  of  the  emperor  on  all  leading 
public  questions;  opposed  the  measures  which  ended  in 
the  Franoo-Oerman  war,  and  after  the  fall  of  Sedan  advo- 
cated the  deposition  of  the  imperial  dynasty,  and  liecame 
minister  of  foreign  alTairs  and  vice-president  in  the  pro- 
visional govemmeot.  As  minister  of  foreign  afiairs  he  took 
an  important  part  in  the  negotiations  for  peace  with  Bie- 
marok.  He  was  for  a  time,  during  the  siege  of  Paris,  act- 
ing minister  of  the  interior;  but  withdrew  in  1871  from  the 
government  during  the  presidency  of  Thiers,  and  devoted 
himself  to  law  and  literature.  Ho  is  author  of  Home  ft  la 
Rfpubliqut  Franfaite  (1871)  and  Le  Gouvemement  d«  ^ 
Septembre  (1871-72). 

Favnla'iia,  a  enl>-gena8  of  SigiUaria,  whioh  includes 
some  of  the  most  remarkable  trees  of  the  ooal-flora.  The 
name  was  given  by  Sternberg  to  those  species  in  which  the 
trunks  are  fluted  and  the  leaf-scars  are  closely  approxi- 
mated.    (See  SioiLLARLA.)  J.  S.'Newbkrry. 

Fa'ras  [Lat.,  "honeycomb"],  or  Scald  Head  (i.  e. 
"scabby  head,"  from  «coH,  a  "scab"),  a  disease  formerly 
known  as  tinea  and  porriyo,  generally  seated  on  the  hairy 
part  of  the  scalp,  but  sometimes  attacking  the  roots  of  the 
nails  and  other  parts.  This  disease  is  now  known  to  Im 
caused  by  a  parasitic  vegetation  of  low  forms  of  fungus. 
These  fungi  are  known  as  Ackorion  Schcenleinii,  and  Puc- 
ciiiia  /avi,  but  are  now  believed  to  be  aberrant  forms  of  tho 
species  known  as  the  yeast-plant,  Cryptoeorcut  eereviiie, 
iavus  is  a  contagions  disease,  best  prevented  by  cleanli- 
ness, and  best  cured  by  carefully  removing  the  hair  and 
applying  parasiticide  medicines,  such  as  have  the  power 
of  destroying  low  organisms.  Sulphurous  and  earliolic 
acids  and  weak  solutions  of  corrosive  sublimate  are  the 
best  applications.  It  is  called /uvws  because  the  diseased 
surface  often  assumes  a  honeycombed  ^pearance.  It  leads 
to  permanent  baldness. 

Faw'cett  (Hknrt),  H.  A.,  b.  at  Salisbury,  England,  in 
1833;  graduated  with  honors  at  Trinity  Hall,  Cambridge, 
1856;  lost  his  sight  by  an  accident  in  1858;  attained  a 
fellowship  at  Cambridge,  and  in  1863  became  professor  of 
political  economy  there.  Has  several  times  sat  in  Parlia- 
ment, where  he  advocated  republican  principles.  Author 
of  Manual  of  Political  Eeonomg  (1863, 1869),  The  Ernnomie 
Potition  of  the  Britieh  Laborer  (1868),  Paiiperitm  (1871), 
etc. — His  wife,  Millicent  Garrett,  is  also  a  writer  on 
topics  kindred  to  those  treated  of  by  her  husband,  and  is 
the  author  of  some  books. 

Fawkes  (Our  or  Gcido),  English  conspirator  in  the 
reign  of  James  I.,  was  a  Catholic  and  a  native  of  York- 
shire. In  1605,  with  Robert  Catesby,  Thomas  Peroy,  and 
others,  be  endeavored  t«  blow  up  the  English  House  of 
Parliament,  with  king.  Lords  and  Commons,  having  hired 
a  vault  under  the  House  of  Lords  and  lodged  in  it  thirty- 
six  barrels  of  gunpowder,  but  was  arrested  on  the  night  of 
Nov.  5th  in  the  vault,  and  executed  at  Westminster  Jan. 
31,  1606. 

Fawn,  tp.  of  Allegheny  eo..  Pa.    Pop.  681. 
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Fawn,  tp.  of  York  oo.,  P».    Pop.  U57. 

Fawn  Creek,  post-^.  of  Hontgomerj  oo.,  Kan.  P.  505. 

Fawn  RlTer,{>08t-tp.  of  St.  JoNph  co.,  Mich.   P.  680. 

Fax'on,  post-tp.  of  Sibley  co.,  Minn.     Pop.  687. 

Far  (Hbhah  Jt.),  b. >t  Bennington,  Vt.,  1778,  graduated 
at  Weet  Point  Military  Aoademy  in  18U8,  and  d.  at  Ben- 
nington Aug.  20,  1S65.  He  wrote  Official  Account  of  tk* 
Battle,  of  1812-15. 

Fay  (JoiTAg),  M.  D.,  b.  at  Hardwiok,  Mau.,  Jan.  17, 
1737,  wai  surgeon  under  Col.  Ethan  Allen  at  the  aurrender 
of  Tioonderoga,  a  member  of  the  convention  of  1777  which 
declared  A'ermont  an  independent  State,  and  anthor  of  the 
declaration  of  the  fact  and  their  reaeona  for  it  to  Congreas ; 
secretary  of  the  convention  to  form  the  State  oonstitution 
in  Jnly,  1777,  and  one  of  the  council  of  safety  to  adminis- 
ter the  government;  member  of  the  State  council  (1778- 
85) ;  jndge  of  the  supreme  oourt  (1732) ;  of  probate  (1782- 
87);  agent  of  the  State  in  Congress  Jan.,  1777,  Oct.,  1770, 
June,  1781,  and  Feb.,  1782.  He  published  a  pamphlet,  with 
Ethan  Allen,  in  1780,  on  the  New  Hampshire  and  New  York 
controversy.     D.  at  Bennington,  Vt.,  Mar.  0,  1818. 

Fay  (THBonoRE  Scoqwick),  American  author  and  dip- 
lomatist, was  b.  in  New  York  City  Feb.  ID,  1807,  and  ad- 
mitted to  the  bar  in  1828,  but  not  practising,  soon  began 
contributing  to  the  Nea  York  Mirror,  which  he  finally  ed- 
ited. Dream*  and  Severia  of  a  Qniet  Man  was  published 
in  1832.  This  was  succeeded  by  Minutt  Book,  a  journal  of 
travel  in  Europe.  Xorman  Leslie,  his  first  novel,  published 
in  1835,  went  to  a  second  edition  in  the  same  year.  Other 
works  are  Sydney  Cli/ion  (1839),  Tke  Connte—  Ida  (1840), 
Boboken  (1843),  Robert  Rueful  (1844),  Vtrie,  or  Tke  Voice; 
poems  (1351).  His  best  known  fugitive  contributions  are 
his  papers  oo  Shakspeare.  He  has  also  published  a  Hit- 
lory  of  Smtxerland,  in  which  country  he  was  U.  S.  minister- 
resident  from  1853  to  1801.  Prior  to  this  appointment  he 
was  U.  S.  secretary  of  legation  at  Berlin  from  1837  to  1853. 

Fayal'  [from  the  Port./aya,  a  "  beech  tree,"  but  its  so- 
called  beech  trees  are  myrtles  of  the  species  called  Myrica 
/nytr],  one  of  the  most  important  of  the  Azores,  a  group 
of  islands  in  the  Northern  Atlantic  belonging  to  the  Porta- 
gnese.  It  contains  37  square  miles,  with  25,000  inhabit- 
ants. It  is  very  fertile,  and  besides  its  considerable  transit- 
trade  with  America  it  exports  a  great  quantity  of  oranges 
and  wine.  Its  principal  town,  Horta,  lies  in  lat.  38°  30' 
N.  and  Ion.  28°  41'  W. 

Fare  (HiRvi  AcovsTB  ^ricsxc  Albaxs),  French 
astronomer,  b.  in  the  department  of  Indre  Oct.  5,  1814, 
was  a  member  of  the  French  Institute,  and  disoovored  the 
comet  bearing  his  name  Nor.  22,  1843.  He  was  eleoted  a 
member  of  the  section  of  astronomy  Jan.  18,  1841,  and  of 
the  bureau  of  longitudes  Mar.  26,  1862.  In  1864  he  was 
appointed  a  member  of  the  imperial  council  of  public  in- 
struction, with  the  rank  of  olEoer^f  the  Legion  of  Honor; 
was  professor  of  geodesy  at  the  Ucole  Folyteehnique  from 
1848  to  1854;  became  rector  of  the  Acadimie  Universitaire 
at  Nancy  in  1854;  and  is  the  author  of  some  valuable  pa- 
pers and  several  text-books  of  astronomioal  science. 

Fare's  Comet  was  discovered  by  M.  Faye  Nov.  22, 
1843.  It  has  been  shown  by  Leverrier  that  it  came  into 
the  solar  system  in  1747,  and  that  the  attraction  of  Jnpiter 
then  gave  it  its  present  orbit.  Its  mean  distance  is  3.8118 
times  that  of  the  earth ;  its  eceentricity  is  .5576 ;  its  inclina- 
tion, 11°  22'  7",  its  period,  7.414  years,  and  its  motion  is 
direct. 

Farette,  county  in  the  Vf.  N.  W.  of  Alabama.  Area, 
670  square  miles.  The  surface  is  well  watered,  uneven,  and 
fertile.  Cotton  and  corn  are  the  ehief  products.  Cap. 
Fayette  Court-house.    Pop.  7136. 

Farette,  county  of  Georgia,  in  the  N.  W.  central  part 
of  the  State.  Area,  about  215  square  miles.  Its  sunaoe 
is  generally  level.  Iron  and  granite  are  found.  Dairy 
products  and  grain  are  the  agricultural  staples.  It  is 
traversed  by  the  Savannah  GriSIn  and  North  Alabama 
B.R.     Cap.  FayetteviUe.     Pop.  8221. 

Farette,  oounty  of  IHlnois,  in  the  S.  W.  central  part. 
Area,  720  square  miles.  Its  surface  is  level  prairie  and 
timber-land,  and  is  very  fertile.  Grain,  cattle,  wool,  hay, 
tobacco,  and  dairy  products  are  the  staples.  Lumber, 
carriages,  and  flour  are  extensively  manufactured.  The 
Kaskaskia  River  and  the  Illinois  Central  and  the  St.  Louis 
Vandalia  and  Terra  Haute  R.  Rs.  traverse  the  ooonty. 
Cap.  Tandalia.    Pop.  19,638. 

Fayette,  county  in  the  E.  8.  E.  of  Indiana.  Area, 
196  square  miles.  It  is  a  highly  cultivated  and  densely 
peopled  county.  The  surface  is  level  and  based  on  lime- 
stone. Grain,  cattle,  and  wool  are  produced,  and  carriages 
and  wagons  extensively  manufactured.  This  county  is 
traversed  by  the  west  fork  of  the  Whitewater  Hirer,  by 


the  Whitewater  Canal,  and  the  Fort  Wayne  Muncie  and 
Cincinnati  and  the  Cincinnati  and  Indianapolis  Junction 
R.  Rs.     Cap.  ConnersvUle.     Pop.  10,476. 

Fayette,  county  in  the  N.  E.  of  Iowa.  Area,  720 
square  miles.  Its  surface  is  undulating,  fertile,  well  tim- 
bered, and  well  watered,  and  the  water-power  is  quite  ex- 
tensive. Grain,  cattle,  wool,  flour,  and  lumber  are  the 
chief  products.  It  is  traversed  by  the  Milwaukee  division 
of  the  Burlington  Cedar  Rapids  and  Minnesota  R.  R. 
Cap.  West  Union.     Pop.  16,973. 

Fayette,  connty  of  £.  Central  Kentucky,  in  the  "  Blue- 
grass  region."  Area,  about  300  square  miles.  It  is  a 
beautiful  and  highly  fertile  limestone  county.  Grain, 
live-stock,  and  wool  are  staple  products.  There  are  man- 
ufactures of  clothing,  carriages,  flour,  woollen  and  cotton 
goods,  bagging,  and  other  commodities.  It  is  traversed 
by  the  Kentucky  Central  and  other  railroads.  Cap.  Lex- 
ington.    Pop.  26,656. 

Fayette,  connty  of  S.  W.  Central  Ohio.  Area,  414 
square  miles.  Its  soil  is  generally  quite  level  and  very 
fertile.  Cattle,  grain,  and  wool  are  produced.  Bricks  are 
quite  extensively  manufactured.  It  Is  intersected  by  sev- 
eral creeks  and  by  the  Cincinnati  and  Muskingum  Valley 
R.  R.     Cap.  Washington  Court-house.     Pop.  17,170. 

Fayette,  county  of  Pennsylvania,  bordering  on  West 
Va.  Area,  800  square  miles.  It  is  bounded  on  the  W.  by 
the  Monongahela,  is  intersected  by  the  Youghioghcny  and 
its  branches,  and  by  the  National  Road  and  the  Pittsburg 
Baltimore  and  Washington  R.  R.  The  soil  is  very  fertile. 
Grain,  cattle,  wool,  and  hay  are  prodneod.  Bituminous 
coal  is  very  extensively  mined  and  iron  ore  abounds. 
Metallic  wares,  cooperage,  leather,  carriages,  flour,  cloth- 
ing, lumber,  and  saddlery  are  among  the  artielcs  manu- 
factured.    Cap.  Uniontown.     Pop.  43,284. 

Fayette,  county  in  the  8.  W.  of  Tennessee.  Area, 
500  square  miles.  Its  soil  is  very  productive.  Cattle, 
com,  and  cotton  are  staple  products.  It  is  traversed  by 
the  Memphis  and  LouisvUle  and  the  Memphis  and  Charles- 
ton R.  Rs.     Cap.  Somerrille.     Pop.  26,145. 

Fayette,  oounty  of  8.  E.  Central  Texas,  intersected  by 
the  navigable  Colorado  River.  Area,  1025  square  miles. 
The  soil  is  fertile  prairie,  timber,  and  bottom  lands.  Live- 
stock, corn,  wool,  cotton,  and  lumber  are  the  chief  prod- 
ucta,  Graiing  is  excellent.  The  olimate  is  generally 
healthful.     Cap.  Lagrange.    Pop.  16,863. 

Fayette,  county  of  West  Virginia,  in  the  8.  ocntral 
part.  Area,  770  square  miles.  The  surface  is  mountain- 
ous and  heavily  timbered.  The  soil  is  very  fertile.  To- 
bacco, timber,  wool,  and  f^uit  are  staple  products.  Coal 
and  iron  ore  abound.  The  New  River  ana  its  tributaries 
furnish  extensive  water-power.  It  is  traversed  by  the 
Chesapeake  and  Ohio  R.  R.    Cap.  FayetteviUe.    Pop.  6647. 

Fayette,  tp.  of  Calhoun  oo.,  Ark.    Pop.  220. 

Fayette,  tp.  of  Livingston  oo.,  HI.    Pop.  357. 

Fayette,  tp.  of  Vigo  oo.,  Ind.    Pop.  1912. 

Fayette,  tp.  of  Decatur  oo.,  la.    Pop.  318. 

Fayette,  post- v.  of  Fayette  co.,  Xa.,  8  miles  S.  of  West 
Union,  the  county-seat,  and  on  the  Davenport  and  St. 
PaulR.R. 

Fayette,  tp.  of  Linn  co.,  la.    Pop.  914. 

Fayette,  post- v.  and  tp.  of  Kenuebeo  oo.,  Me.,  IS 
miles  N.  W.  of  Augusta,  has  manufactures  of  edge-tools 
and  oarriages.    Pop.  900. 

Fayette,  tp.  of  Hillsdale  CO.,  Mich.    Pop.  2172. 

Fayette,  post-v.,  eapltal  of  Jefferson  co.,  Miss.,  23 
miles  E.  N.  £.  of  Natehex.  It  has  a  weekly  newspaper. 
Pop.  120. 

Fayette,  post-v.,  capital  of  Howard  co..  Mo.,  12  miles 
ftvm  the  Missouri  River,  on  the  Missouri  Kansas  and 
Texas  R.  R.  It  has  2  weekly  newspapers,  1  college,  1  fe- 
male seminary,  1  colored  school,  6  churches  (2  of  which 
are  colored),  and  one  hotel.  The  L.  and  Mo.  R.  R.  R., 
now  being  graded,  will  pass  through  Fayette.  Pop.  815. 
C.  J.  Waldex, 
Ed.  akd  Prop.  "  How  Ann  Co.  Adtbrtiber." 

Fayette,  post-tp.  of  Seneea  so.,  N.  Y.,  extends  from 
Cayuga  to  Seneea  Lake.  It  is  a  fertile  tract  Lime  is 
manufactured  and  building-stone  is  extensively  quarried. 
Pop.  3364. 

Fayette,  tp.  of  Lawrence  eo.,  0.    Pop.  2082. 

Fayette,  tp.  of  Juniata  oo..  Pa.    Pop.  2051. 

Fayette,  tp.  and  post-v.  of  La  Fayetto  co.,  Wis.,  on  the 
Western  Union  R.  R.     Pop.  1193. 

Fayette  City,  post-b.  of  Fayette  oo.,  Pa.,  on  the  Mo- 
nongahela River.    Pop.  889. 

Faretteville  (P.  0.  name,  Fatsttb  Court-house), 
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poat-r.,  eapital  of  Fayette  eo.,  Ala.,  on  the  anrray  at  the 
eroasing  of  the  Colambna  Fayette  and  Deeatur  and  Aber- 
deen and  Elyton  R.  Ba.     It  hai  1  newapaper,  an  academy, 

2  ehnrobee,  3  hoteli,  1  tannery,  aererml  ahopa,  the  uanal 
nnmber  of  itoree,  et«.    Pop.  about  640. 

Ed.  of  "Vaxorujui." 

FayetteTille,  tp.  of  Talladega  oo.,  Ala.    Pop.  1337. 

Fayetteville,  poat-v.,  capital  of  Waabington  oo.,  Ark., 
in  tbo  Ozark  Mountalna,  80  milea  from  the  Atlantic  and 
Pacific  R.  R.  in  Misaoari,  and  55  milea  from  the  Arkansaa 
River.  It  haa  1  bank,  2  newapapera,  flonr-mill,  aaah  and 
blind  factory,  4  botela,  i  oharchea,  a  number  of  private 
aehoola,  free  achoola  for  both  colore,  the  nana!  number  of 
ahops,  atorea,  etc.  The  Arkanaaa  Induatrial  Uniyeraity  ia 
aituated  here.  Pop,  955,    Sahvei.  Babd,  Prop.  "  flmwi." 

Fayetteville,  poat-v.,  oounty-aeat  of  Fayette  eo.,  Qa., 
25  milea  S.  of  AtlanU. 

Faretterille,  a  v.  of  Haxle  Hill  tp.,  Johnson  co..  Mo, 
Pop.  139. 

Fayetteville,  poat-v.  of  Onondaga  eo.,  N.  T.,  about  8 
milea  E.  of  Syracuae,  The  manufacture  of  hydraulic  ce- 
ment, quick-lime,  and  laod-plaatcr  ia  extenaively  carried 
on  hero.  There  are  5  churches,  1  excellent  union  school,  a 
public  library,  2  banks,  aeveral  large  flouring-milla,  maon- 
factorica  of  pearl  barley,  2  paper-mills,  a  maohine-ahop, 
15  stores,  3  hotels,  and  I  weekly  newspaper.  Pop.  1402, 
F.  A.  Darliko,  Eo.  "The  Werclt  Reoordbr." 

Fay  ette  ville,  post- v.,  e*P>tal  of  Cumberland  oo..  If .  C, 
on  Cape  Fear  River  and  the  Wectem  R.  R.  of  North  Caro- 
lina, 60  miles  from  Raleigh  and  90  from  Wilmington.  It 
bos  S  churches,  3  banks,  about  125  stores  and  businesa- 
placea  (including  5  Jobbtng-houaea),  a  building  and  loan 
association,  3  fire  companioa,  3  uniformed  and  armed  vol- 
nnteer  military  companies,  a  gas  company,  water-works, 

3  hotela,  2  livery  atnolca,  a  public  cemetery,  1  female  col- 
lege (not  in  operation  now),  a  male  inatitnte,  a  doien  or 
more  private  and  primary  achoola,  and  a  large  and  excel- 
lent school  for  colored  children;  4  weekly  newspapers,  1 
large  oarriage-nictory ,  a  wagon-manufactory,  4  mills,  2  ex- 
tensive eoppersmith  eatabiishinents,  and  a  large  grape- 
vineyard.  There  are  also  4  cotton-factories  near  the  vil- 
lage. It  eontains  3  public  halls,  the  county  court-houae, 
prlaon,  ete.,  a  large  opera-house,  a  town  clock,  and  a  mar- 
Kct-house.  It  has  a  large  trade  in  roain,  turpentine,  and 
cotton,  is  a  great  horae  and  mule  market,  and  has  8  steam- 
boats running  to  Wilmington.  It  enjoys  a  large  trade  from 
the  aurround  ing  country.  FayatteviUe  Buffered  largely  from 
invasion  and  deatrnotion  to  property  at  the  cloae  of  the  war. 
Pop.  46«0.  M,  J.  HcewEBS,  Ed.  "  Eagle." 

Faretteville,  po«t-v.  of  Parry  tp.,  Brown  oo.,  0. 
Pop.  397. 

Fayetteville,  post-r.  of  Franklin  oo..  Pa.,  6  miles  E. 
by  S.  of  Chamberabnrg,  and  near  the  Mont  Alto  R.  R. 

FayetteTille,  post-v.  and  the  capital  of  Linooln  eo., 
Tenn,,  82  miles  S.  of  Nashville,  12  mile*  N.  of  the  Ala- 
bama State  line,  on  Elk  River,  terminus  of  the  Winchester 
and  Alabama  R.  R.  It  haa  I  savings  and  1  national  bank, 
2  newspapers,  a  manufactory  of  woollen  goods,  broadcloths, 
oassimerea,  etc.,  a  carriage-manufactory,  3  churches,  2 
academies,  and  3  other  achoola,  and  the  usual  number  of 
stores  and  ahopa.  About  4500  balea  of  ootton  and  large 
quantities  of  com,  wheat,  hoga,  ete.  were  ahipped  during 
the  winter  seaaon  of  1873-74.     Pop.  1206. 

X.  0.  Wallace,  Ed.  "  Obsbrtir." 

Fayettevillet  poat-r.,  oounty-aeat  of  Windham  eo., 
Yt.     It  ia  in  New  Fane  tp.,  12  miles  N.  W.  of  Brattleboro'. 

Fayetteville,  post-v.,  county-seat  of  Fayette  eo..  West 
Va.,  in  a  tp.  of  the  same  name.    Pop.  of  tp.  1977. 

Fayoom'  [also  written  Faioam,  Fayonni,  and 
Fayam,  from  the  Coptic  Pi-om,  which  moans,  Wilkinson 
says,  "the  oultivatod  land,"  or,  according  to  Marietta, 
"the  sea'*],  a  province  of  Egypt,  on  the  W.  side  of  the 
Nile,  between  lat.  290  and  30°  N.  and  Ion.  SO"  and  31°  E. 
Its  capital,  Medeenoh  (pop.  about  13,000),  is  about  05  milea 
S.  W.  of  Cairo  and  30  milea  N.  W.  of  Beniaoocf.  The 
Fayoom  ia  a  basin  formed  by  a  depression  In  the  Libyan 
range,  its  main  plateau  being  on  about  the  level  of  the 
Nile,  bnt  in  ita  loweat  point  100  feet  below  that  leveL  Its 
area,  anciently  aomewhat  greater,  is  now  abont  750  sqoan 
miles,  more  than  100  of  which  are  occupied  by  the  natural 
lake  Birket  el  Keroon.  It  is  still  the  most  fertile  province 
of  Egypt,  abounding  in  figs,  grapes,  apricots,  olives,  and 
other  fruits.  But  its  ancient  renown  was  much  greater.  It 
contained  the  Laeyrihth  (whioh  see),  and  the  artificial 
lake  HoERis  (which  see),  both  built  by  Amenemka  III., 
tbo  great  king  of  the  twelfth  dynasty,  according  to  Wilkin- 
son, nearly  2000  B.  c,  according  to  Marietta,  nearly  3000 
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d'£ggptt,  by  AuocsTB  MARiBm-BBr,  2d  ed.  1870;  and 
Zuciui'e  JSgfpt  of  (A*  Pkantakt  and  of  the  Kktdivt,  1871.) 

R.  D.  HiTCBOOCK. 

Faya'ton,  tp.  of  Waahington  oo.,  \l.,  10  miles  S.  W. 
of  Montpelier,  naa  manufactures  of  Inmbar  and  leather. 
Pop.  694. 

Fay'ville,  flouriahing  post-v.  of  Sontbborongh  tp., 
Worcester  co.,  Mass.,  on  the  Boston  Clinton  and  Fitehbnrg 
R.  R.,  28  miles  W.  of  Boston.  Boots  and  shoes  are  the 
leading  articles  of  manufacture. 

Fazy  (Jean  Jaoques),  Swiss  statesman  and  joumaliat, 
b.  at  Uenera  May  12, 1796,  was  liberal  editor  at  Paria  from 
1826  to  1S35,  then  leader  of  the  democratic  party  at  Geneva, 
which  triumphed  in  1846,  and  preaidont  of  the  council  of 
state  in  his  canton.     Uc  publiehed  several  works. 

F  Clef,  in  mnaic,  a  enrved  mark  reaambling  the  re- 
versed letter  C  plaoed  aoroas  the  fourth  line  of  Ae  at^ve, 
with  two  dots  enclosing  the  line,  thus :  ^.    Every  note  on 

that  line  is  ealled  F,  and  the  others,  al>o7e  and  below,  de- 
rive their  names  from  this.  The  F  clef  indicates  the  stave 
on  which  the  bass  is  written,  and  the  notea  placed  on  thia 
atave  are  an  octave  and  a  sixth  below  thoae  in  a  aimilar 
noaition  on  the  G  (or  treble)  stave.  In  ancient  mnsio  the 
£'  clef  waa  occasionally  tranaferrcd  to  another  line ;  in  which 
oaae  that  line  became  F,  and  the  other  notea  were  named  in 
conformity  with  it  William  Stadeton. 

Fe'alty  [¥T.ftaUt,  from  Lat./(2efi(a«],  loyalty  or  faith- 
fulness to  the  ruling  power;  especially  used  of  submission 
to  a  feudal  superior  or  the  duty  owed  by  a  tenant  to  his 
lord  in  mediaeval  timea. 

Fear'iiigt  tp.  of  Washington  eo.,  0.    Pop.  1358. 

Feast,  or  Fes'tival  [Vr.fttei  Lat. /e«runi,  a  holy  day ; 
kindred  with  fattiu  and  fat,  originally  terms  of  the  relig- 
ious language;  and  with/crta',  days  of  rest,  of  sacrifice — 
*^feria,  a  feriendit  victimit  vorata  "],  a  joyful  commemora- 
tion of  a  foot  or  teaching.  Most  persons  are  under  the  in- 
fluence of  times  and  seasons,  and  to  them  the  reonrrenoe 
of  a  day  associated  with  any  important  event  will  revive 
the  feelings  which  the  day  brougnt  to  them.  Individuals 
and  families  keep  days  of  glad  remembrance ;  communities 
obaerve  with  aigna  of  rejoicing  the  anniversaries  of  strik- 
ing events,  or  they  appoint  days  on  whioh  facts  connected 
with  their  history  shall  be  celebrated,  in  order  that  these 
facts  may  bo  kept  fresh  in  memory,  and  have  an  inBueneo 
on  the  tone  of  mind  of  the  nation  or  of  thoae  eonoemed. 
There  ha*  probably  never  been  any  community  which  has 
not  had  its  festivals,  and  which  has  not  owed  much  to  the 
spirit  of  vigor  resulting  from  them.  Such  aids  were  more 
important  to  earlier  communities,  for  higher  civilisation 
multiplies  bonds  of  union.  As  their  history  shows,  a  marked 
influence  on  the  segregated  states  of  Greece  waa  produced 
by  their  common  foativals,  the  Olympic,  Pythian,  Isthmian, 
and  Nemean  games.  To  these  all  of  Hellenic  race  were 
admitted,  and  none  other,  as  competitora  for  the  prizes 
given.  The  right  to  contend  waa  highly  esteemed.  Each 
state  habitually  sent  repreaentativea,  and  ao  did  ooloniea 
when  acaroely  any  other  tie  was  maintained  with  the 
mother -country.-  It  could  not  be  that  the  associating  thus 
as  members  of  one  family  on  equal  footing  did  not  keep 
alive  to  some  extent  a  feeling  of  common  interest.  What- 
ever their  dissensions  among  themselves,  as  against  the 
rest  of  the  world  they  were  of  one  blood ;  they  made  a  clear 
distinction  between  Greeks  and  Barbarians,  and  tbeir  na- 
tional games  helped  to  draw  thia  lino  of  separation  and  to 
draw  them  to  each  other.  The  most  injportant  of  these 
games  were  those  celebrated  in  honor  of  Jupiter  Olympius 
every  fourth  year  at  Olympia  in  Elis.  The  institution  of 
the  festival  is  lost  in  the  obscurity  of  the  mythic  ages.  It 
was  revived  in  the  year  B.  c.  776,  and  when  afterwards  the 
Olympiads  were  used  as  a  chronological  era  they  were 
dated  from  this  revival.  During  the  month  in  whioh  the 
games  were  hold  all  hostilities  ceased  throughout  Greece, 
and  a  religions  sanctity  protected  the  territory  of  Elis.  It 
need  hardly  be  said  that  besides  these  four  great  festivals, 
open  to  all  of  Hellenic  blood,  there  were  many  others  ob- 
served— some  peculiar  to  each  state  or  town,  others  more 
general  oa  belonging  to  the  service  of  gods  wnrsbippcd  by 
all;  for  here  and  in  all  early  nations  festivals  and  their 
ceremonies  were  intimately  connected  with  all  religion. 
Among  the  Romans  there  were  many  festivals,  private  and 
public ;  the  latter  were  itativte,  fixed,  or  conerptivir,  mova- 
ble, or  imperilirr,  occasional ;  these  were  divided  into  days 
of  sacrifice  and  days  of  banqneting,  days  of  games  and 
days  of  rest,  or  feritt.  Some  of  the  feasts  of  ancient  na- 
tions were  selcbratod  with  very  great  pomp.  Herodotus 
tells  us  of  one  at  Bubastos  in  Egypt  that  "at  this  solem- 
nity 700,000  men  and  women  assemble."     The  sums  spent 
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for  the  honor  of  thair  deities  II  shown  in  the  Bait  in  oar 
day ;  the  Iftriih  expenditnre  on  some  of  the  Hindoo  feasts 
&r  sarpassing  the  common  Christian  estimate  of  wliat  re- 
ligion demands. 

We  hare  said  that  the  otMerranoe  of  seasons  is  in  obe- 
dience to  an  instinet  with  most  persons.  The  l>elie?er  in 
revelation  reeognlse*  also  that  it  was  commanded  by  Ood. 
The  Son  of  Siraeh  asks  (Begins.  xxxiii.)>  "  Why  doth  one 
day  exoel  another,  whenas  all  the  light  of  every  day  in 
the  year  is  of  the  sun  ?  By  the  knowledge  of  the  Lord 
they  were  distinguished ;  and  He  altered  the  seasons  and 
the  feasts-  Some  of  them  hath  He  made  high  days  and 
hallowed,  and  some  of  them  hath  He  made  ordinary  days." 
In  Levitions  xxiii.  is  given  a  list  of  the  "  feasts  of  the 
Lord :"  a.  The  Sabbath,  which  was  observed  from  the  be- 
ginning, dividing  time  into  weeks  of  seven  days,  and  which, 
after  the  Exodus,  was  imposed  with  burdens.  Connected 
With  the  weekly  Sabbath  was  the  rest  of  the  sabbatical 
year,  which  retnmed  every  seventh  year,  and  the  year  of 
Jubilee,  which  was  at  the  end  of  seven  times  seven  years. 
p.  The  Passover,  a  commemoration  of  the  night  when  the 
angel  of  the  Lord  slew  all  the  first-born  in  Egypt,  and 

Csed  over  the  houses  marked  by  the  blood  of  the  slain 
b.  The  passover  lamb  was  offered  at  even  in  the  four- 
teenth day  of  the  first  ecclesiastical  month,  and  the  next 
day  was  the  first  day  of  the  Feast  of  Unleavened  Bread, 
y.  The  Feast  of  Weeks,  called  afterwards  Pentecost,  a 
feast  of  first-fmits,  also  the  anniversary  of  the  delivery  of 
the  Law.  I.  The  Feast  of  Trumpets,  said  by  the  rabbins 
to  be  in  commemaration  of  the  offering  of  Isaac  by  Abra- 
ham, when  a  ram  vras  sacrificed  in  his  stead.  The  cause  of 
the  institution  is  not  given  in  Holy  Scriptures.  This  feast 
is  on  the  first  day  of  the  seventh  month,  being  the  begin- 
ning of  the  civil  year.  Modem  Jews  mark,  as  do  most 
nations,  by  special  observances  their  New  Tear's  Day. 
Their  frequent  salntation  on  this  day  is,  "  Hay  you  be  in- 
scribed for  a  happy  year !"  having  reference  to  their  belief 
that  on  this  day  Ood  passes  sentence  on  each  man — not 
definitely,  for  the  doom  is  not  fixed  until  the  Day  of  Atone- 
ment, before  which  time  it  may  be  modified  by  repentance. 
The  first  of  each  month,  or  new  moon,  is  also  kept.  c.  The 
tenth  day  of  the  seventh  month  is  the  Atonement — a  most 
solemn  nst,  though  now  preceded  by  a  banquet.  (.  Five 
days  after,  and  lasting  seven  days,  is  the  Feast  of  Taber- 
nacles, reminding  all  Israelites  that  God  made  their  fathers 
to  dwell  in  booths  when  he  brought  them  out  of  the  land 
of  Egypt.  These  are  the  "holy  convocations"  of  the 
Mosaic  Law.  Other  feasts  were  afterwards  added,  the 
ehief  of  which  are  the  Purim  and  the  Dedication.  The 
former  is  in  memory  of  the  escape  from  total  annihilation 

C'  tted  against  the  Jews  by  Haman,  as  recorded  in  the 
k  of  Esther.  Haman  had  east  lots  (purim)  to  discover 
a  suitable  time  for  the  accomplishment  of  his  purpose ;  he 
did  so  in  the  first  month,  and  the  lot  indicAted  the  twelfth 
month,  and  thus  time  was  given  for  the  deliverance.  This 
feast  ( Parim)  is  kept  now  by  Jews  with  masqueradings, 
banquctings,  and  great  rejoicing. 

The  national  festivals  thus  far  spoken  of  were  all  con- 
nected with  religions  observances.  The  derivation  given  of 
the  term/«aj(  implies  the  association.  It  is  to  be  noted 
that  no  nation  has  fewer  holidays  than  onr  own.  This  is 
due,  in  part,  to  the  fact  that  the  Union  is  not  yet  a  hundred 
years  old,  bat  also  to  the  fact  that  the  V.  S.  government 
has  no  connection  with  religion.  An  attempt  has  been 
made  to  institute  a  national  yearly  Thanksgiving,  but  the 
President,  who  has  on  several  occasions  recommended  the 
observanee,  cannot  appoint  as  one  authorised  to  do  so. 
Another  reason  is  that  the  m^ority  of  the  citisens  of  the 
V.  S.  have  discarded  the  religions  system  on  which  are 
based  the  feasts  observed  in  Christian  lands  daring  many 
centuries.  The  natural  promptings  which  found  expres- 
sion under  that  system  are  gratified  by  the  ceremonies  con- 
nected with  secret  societies  akin  to  Masonry,  and  by  vereins 
which  result  from  the  tie  of  race,  not  of  oitixenship. 

Under  the  New  Testament  there  are  no  festivals  of  Divine 
appointment,  save  as  the  Chureh  rules  in  Ood's  name — 
none  enforced  as  were  those  commanded  to  Moses.  But 
from  the  first.  Christians  observed  the  Lord's  Day  and 
BsKter,  the  weekly  and  yearly  memorials  of  the  fact  which 
confirms  the  Christian  faith.  They  also  observed  Pente- 
cos:,  in  commemoration  of  the  descent  of  the  Spirit  and 
the  fonnding  of  the  Chnreh.  Additions  were  gradually 
made  to  these  feasts,  until  each  prominent  event  in  the  life 
of  onr  Blessed  Lord  had  its  special  day  of  observance. 
Some  of  these  are,  as  near  as  may  be,  anniversaries ;  others 
are  assumed  to  be  such.  Some  are  fixed,  recurring  always 
on  the  same  day  of  the  month ;  othen,  dependent  npon 
Easter,  are  movable.  The  cycle  of  the  Churoh's  teach- 
ing, marked  by  her  appointed  days,  is,  in  the  eyes  of  those 
accustomed  to  its  observance,  very  beautiful,  as  tending  to 
ensure  due  consideration  of  all  Christian  doctrine.     The 


year  begins  with  Advent,  when  we  are  told  of  the  second 
coming  of  the  Lord  in  glory,  and  are  also  prepared  to  cele- 
brate Uis  fint  coming  in  humility  at  Christmas — the  Na- 
tivity. Eight  days  after  is  the  Ciranmoision,  which  marks 
His  obedience  to  the  law  for  man  and  our  need  of  the  tmo 
oiroomoision  of  the  Spirit.  Then  follows  the  season  of 
Epiphany,  which  includes  His  manifestation  to  the  Gen- 
tiles and  His  baptism.  Next  we  are  bid  to  dwell  upon  the 
foots  which  in  the  Litany  we  plead  before  Ood — His  fast- 
ing and  temptation;  Uis  agony  and  bloody  sweat;  His 
cross  and  passion;  His  precioas  death  and  burial;  His 
glorious  resurrection  and  ascension ;  and,  finally,  that 
which  was  purchased  by  His  death  and  which  followed 
His  ascension — the  coming  of  the  Holy  Ghost  on  the  day 
of  Pentecost,  or  Whitsan  Day.  The  first  Sunday  after  this 
is  Trinity  Sunday,  from  which,  in  the  English  Church,  the 
remaining  Sundays  of  the  year  are  named.  "  Thus  every 
year  the  whole  gospel  story  is,  as  it  were,  enacted  before 
onr  eyes ;  and  then  follow  the  exhortations  to  practise,  to 
fulfil  in  daily  life,  the  duties  of  the  Christian  religion." 
Besides  these  feasts  of  the  Lord,  embracing  the  whole  year, 
there  are  many  othen  commemorating  His  Blessed  Mother, 
His  apostles  and  saints.  Every  day  is  a  saint's  day,  many 
of  them  being  dedicated  to  more  than  one  saint,  and  in 
different  churches  to  different  saints.  Some  of  these  minor 
holy  days  are  of  doubtful  origin,  but  many  of  them  date 
baek  to  early  parseoutions.  We  have  seen  in  our  day  re- 
peated the  very  mode  by  which  many  saints'  days  came  to 
be  observed — ^vis.  the  yearly  assembling  of  admiring  friends 
at  the  grave  of  a  holy  man  on  the  anniversary  of  his  death 
or  burial  for  the  purpose  of  religious  service.  All  Chris- 
tian bodies  who  keep  stated  festivals  agree  in  their  general 
observances  while  differing  in  respeot  to  the  minor  feasts. 
The  Chureh  of  England,  when  the  Book  of  Common 
Prayer  was  set  forth,  provided  special  services  (with  two 
exceptions)  only  for  the  days  of  saints  connected  directly 
with  the  history  of  our  Lord,  while  yet,  from  whatever 
reason,  other  names  were  retained  on  her  calendar.  The 
Protestant  Episcopal  Chureh  has  omitted  all  days  for 
which  there  is  no  prescribed  service. 

As  the  term  "  holy  day,"  a  day  of  sacred  rest,  has  been 
changed  to  "  holiday,"  a  mere  season  of  leisure  and  enjoy- 
ment, so  the  word  "  feast "  has  naturally  come  to  express 
in  a  lower  sense  feasting,  banqueting.  For,  as  sorrow  is 
marked  by  a  setting  aside  of  luxuries,  so  joy  that  is  shared 
with  othen  generally  finds  expression  in  indulgence  of 
appetite,  in  eating  and  drinking.  The  plea,  "  For  good 
fellowship,"  which  has  led  to  so  much  intemporance,  has 
its  warrant  in  nature,  if  the  habits  of  all  ages  result  from 
the  teaching  of  nature.  The  word  /»(»»■,  whence  comes 
onr  "  feast,"  has  been  derived  from  ivrUm,  to  "  receive  on 
one's  own  hearth,"  to  "feast;"  however  true  this  may  be, 
festivals  were  always  accompanied  by  sacrificial  banquet- 
lugs.  The  habits  of  the  Jews  on  glad  days  holy  to  tbe 
Lord  was  to  "eat  the  fat,  drink  the  sweet,  and  send  por- 
tions." And  in  the  Christian  Chnreh,  while  spiritual  joy 
is  not  connected  with  indulgence  of  tbe  senses,  feasts  are 
contrasted  with  fasts.  The  most  ascetic  rule  is  modified 
by  the  occurrence  of  a  feast-day.  And  we  cannot  but 
note  that  tbe  partaking  in  common  of  bread  and  wine  is 
made  by  the  Lord  tbe  sacrament  of  closest  communion, 
while  his  apoitle,  to  mark  entire  separation,  has  written, 
"With  such  an  one,  no  not  to  eat."  Wv.  F.  Brand. 

Feath'erfotl,  Water- feather,  or  Water-violet, 
the  Hotlonia  infiata  of  the  U.  S.  and  Hottnnia  paltutri* 
of  Europe,  curious  primulaceous  plants  which  grow  sub- 
merged in  water,  and  thrust  up  long  scapes  into  the  air  to 
produce  the  blossoms,  which  in  the  European  species  are 
very  bcantiful.  Other  species  are  known.  The  name  com- 
memorates Peter  Hotton,  a  Dutch  botanist  who  d.  in  1709. 

Feath'er-Grasg  [so  called  from  the  long  feathery 
awns  or  beard  attached  to  tbe  seed],  a  name  applied  to 
several  long-awned  grasses,  especially  to  those  of  the 
genus  Stipa,  several  of  which  grow  in  the  U.  S.  From 
tbe  hygroscopic  twisting  and  untwisting  of  these  awns  the 
name  "  weather-grass  "  is  also  used.  It  is  stated  that  this 
hygroscopic  twist  oauses  the  awn  to  act  like  the  vanes  of  a 
windmill,  so  as  to  screw  the  seed  down  into  soft  earth, 
where  it  takes  root. 

Feath'er  Riv'er,  in  California,  is  formed  by  the 
anion  of  its  N.,  S.,  and  Middle  forks,  which  rise  in  Pla- 
mni  CO.,  in  the  Sierra  Nevada.  Its  waters  reach  the  Sacra- 
mento in  Satter  co.  It  is  a  beautiful  stream,  whose  lower 
watere  are  navigated  by  steamboats  as  far  as  Yuba  City. 

Feath'ers  are  a  modification  of  tbe  epidermic  system 
peculiar  to  birds,  of  which  they  form  tne  oovering  and 
means  of  flight.  Every  feather  is  composed  of  a  quill  or 
barrel  (Fig.  1,  a),  a  shaft  (6,  b),  and  a  vane  or  beard  (r,  e) 
consisting  of  barbs  (Fig.  i,  <)  and  barbules  (/,/).  The 
quill  is  homy,  semi-transparent,  and  nearly  oylindrieal. 
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Farts  of  the 

Feather. 
From     Owen's 
Ofmparative  Anat- 


FlO.  2. 


Ita  lower  extranity  ii  pierced  by  an  orifice  called  the  lower 
ambilicos  (Fig.  1,  e),  and  at  ita  upper  extremity,  where  the 
shaft  begini,  ii  a  second  orifice,  termed 
the  upper  nmbilioui  (/).  The  shaft,  al- 
ways longer  than  the  qaill,  tapers  from 
its  base  to  its  apex,  is  nearly  four-sided, 
and  is  more  or  less  ourred  towards  the 
bird's  body.  Its  inner  surface  (Fig.  6, 
e)  is  divided  by  a  fine  longitudinal 
groove,  while  its  outer  surface  (6)  is 
smooth  and  slightly  convex.  It  is  com- 
posed of  a  white  elastic  substance  called 
the  pith  (n),  covered  by  a  homy  material 
similar  to  that  of  the  quill.  The  barbs 
(t,  r),  farmed  of  a  like  homy  substance, 
are  laminae,  branching  from  each  aide  of 
the  abaft  near  ita  outer  surface,  with  an 
oblique  direction  towards  ita  apex.  Their 
broad  sidea  are  towards  each  other,  and 
in  aome  feathers  these  are  so  shaped  that 
every  barb  fits  exactly  into  the  one  next 
it.  The  barbulos  grow  from  both  aides 
of  the  upper  margin  of  the  barbs,  and 
are  aometimea  barbed  in  turn.  They  are 
commonly  short,  close  aet,  and  constructed 
so  as  to  hook  the  barbs  one  to  another 
(/,/).  Those  growing  from  that  side  of 
the  barb  nearest  the  tip  of  the  feather  are 
curved  downward,  while  those  of  the  op- 
posite side  are  curved  upward ;  thus,  two 
a4joiniog  rows  of  barbulos  interlock. 
This  mcohaniam  ia  aubjoct  to  many  vari- 
ations. Sometimes — for  instance,  as  in  omy^and  Pkyiol- 
the  plumes  of  the  ostrich— the  barbnlea  <W  <tf  Verltbrata, 
are  long  and  loose.  The  feathers  of  the  JSJi  "•  ""don, 
owl  have  the  barbs  covered  with  silky 
down ;  hence  the  slow  and  silent  flight  of  that  bird.  The 
secondary  quills  of  the  waxwing  (BomhyciUa)  have  the  tips 
of  their  shafts  widened  into  little  horny 
disks  resembling  aealing-wax.,  In  the 
down  of  all  birds  the  barba  are  separate 
and  the  barbnlea  long  and  floating.  At 
the  point  where  the  quill  and  shaft  unite^ 
there  frequently  grows  from  the  feather 
an  appendage  called  the  plumule  or  aeo- 
ondary  plume  (Fig.  1,  d).  This  ia  often  a 
small  downy  tuft,  but  it  varies  in  difier- 
ent  species  and  in  difierent  parta  of  the 
same  bird's  plumage.  In  the  emu  it  rivals 
in  size  and  atruoturo  the  feather  from 
which  it  springs.  In  the  cassowary 
there  are  two  plumules  to  a  feather,  so 
that  one  quill  supports  three  shafts  and 
Tanea.  The  ostrich  haa  no  accessory 
plumes. 

Plumage  may  bo  generally  divided 
into  quill-feathera  and  clothing-feathers. 
Theae  are  claasified  by  ornithologists, 
and  have  special  names  according  to 
their  position  and  uses.  The  wing-quills 
are  called  remise*,  or  rowing  featnera, 
and  are  classified  as  primaries,  second- 
aries, and  tertiariea.  Upon  the  develop- 
ment and  shape  of  the  primaries  de- 
pends the  mode  of  flight  pursued  by 
the  bird.  The  tall-quills  are  called  ree- 
tricet,  or  steering  leathers.  Their  in- 
sertion is  bidden  above  and  beneath  by 
feathers  termed  the  upper  and  under 
tail-coverts.  In  some  birds  these  grow  Matrix  of  a  Grow, 
very  long.  The  upper  tail-ooverta  of  the  'l* ''**'*'r' ^'^5 
peacock  form  the  gorgeous  "troin,"  which  JJIn"**" 
IS  supported  by  the  short  and  stifi'  tail-  _  Rom  Owen, 
quilla.  The  under  tail-coverts  of  the 
marabout  atork  are  developed  into  beautiful  plumes  much 
used  as  ornaments.  A  newly-hatched  bird  is  scantily 
covered  by  /atcieuli  of  down,  each  growing  from  a  small 
quill  and  enclosed  in  a  thin  sheath,  which  soon  crumblea 
away  when  exposed  to  the  atmosphere.  These  fasciculi 
fall  US',  and  are  succeeded  by  feathers,  which  firat  appear 
in  clumps  upon  thoae  parta  of  the  body  least  liable  to  tVic- 
tion.  To  these  clumps  special  names  have  been  given  by 
naturalists.  (See  Analomi/  of  Yertehrata,  Owen,  vol.  ii. 
p.  2.37.)  Each  feather  ia  produced  by  the  matrix  (Fig.  2), 
a  cylindrical  cone-shaped  organ  attached  by  filaments  to  a 
papilla  of  the  skin,  and  consisting  of  a  capsule  (a,  a),  a 
bulb  (e),  and  two  intermediate  membranes.  The  capsule 
is  composed  of  several  layers,  the  outermost  of  which  is 
of  the  nature  of  epiderm.  The  sides  of  the  capsule  corre- 
sponding to  the  enter  and  inner  sides  of  the  enclosed 
feather  are  marked  each  by  a  white  longitudinal  line.   The 
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capsule  infolds  a  medulla,  or  bulb,  of  oylindrioal  shape  and 
aotl  fibrous  texture,  which  adheres  by  its  base  to  the  parti 
beneath,   and    there    receives 
various    blood-vesaela  and   a 
In.  J  M         nerve.     The   two    membranes 

^^^^^^^  IH         (6,  d)  lie  between  the  mednlla 

^H|iH9  H        and  the  capsule.   From  the  ex- 

■^■^^^9  ^1        temal  membrane  (h)  proceed 

^^■■^V  ■■         several   cloae-set   parallel    la- 

■Hlj|K^  Hi         mine?,  which  branch  obliquely 

H^BpEsy  m        and  in  an   upward  direction 

from  both  sides  of  the  outer 
white  line  of  the  capsule,  curve 
round  the  cylinder,  and  meet 
at  the  inner  white  line  on  ils 
opposite  aide.  In  the  narrow 
spaces  between  these  lamina) 
the  matter  of  the  vane  (c,  c) 
ia  depoaited  and  formed  into 
barba  and  barbules.  The 
outer  white  line  receivea  and 
moulda  upon  the  inner  aide 
of  the'  capsule  the  homy  bock 
of  the  shaft;  while  on  the  op- 
posite surface  of  the  internal 
membrane  {d)  are  formed  the 
pith  of  the  shaft  and  the 
horny  covering  of  its  inner 
aurface.  The  inner  white  line 
aervea  as  a  barrier  between 
Structure  of  the  meeting  extremities  of  the 

JmiOtKii     ''■'''*•     '"'''*  ''"^'  "^  '""■''" 
(Fig.  3,  d)  at  the  apex  of  the 

cylinder  are  the  first  parts  formed.  As  the  mednlla  in- 
creases at  ita  base,  theae  are  puahed  through  the  tip  of  the 
capsule,  the  bulb  ( Fig.  H,  a,a,b;  Fig.  4,  a)  supplying  the  ne- 
cessary secretions,  which  are  moulded  between  the  two  mem- 
branes until  the  feather  ia  completed.  The  membrane  en- 
closing the  bulb  ia  oonnected  with  a  series  of  membranous 
F,o  5  «<">«»  (Fig-  *,  ».  c,  d,  e) 

ranged  one  upon  an- 
other along  the  bulb, 
and  joined  by  a  tubs 
running  through  its 
centre.  The  inter- 
.tkngK^C^i^*^,^'  -, '  I  jiiH  apaeea  of  theae  conei 
J    yr^^*   ^^rfffi^aS    (  '     im  are  filled  with  a  pulpy 

matter,  which,  aa  tne 
feather  developa,  be- 
oomea  absorbed,  leav- 
ing the  dry  conical  capa. 
Theae  are  the  light  pith 
found  inaide  quilli. 
When  the  grooves  in 
which  the  shaft  and 
barbs  are  moulded  are 
filled  with  homy  matter,  and  the  barbed  part  of  the  feather 
is  finished,  the  homy  matter  spreads  about  the  medulla  and 
forms  the  quill.  The  quill  having  become  firm,  the  internal 
bulb  dries  up :  its  last  remnant  is  the  ligament  which  paaaes 
from  the  pitn  through  the  quill  and  attaches  it  to  the  skin. 
The  growth  of  feathera  is  very  rapid,  any  torn  out  or 
dropped  being  generally  replaced  in  a  few  days.  The 
plumage  is  wholly  or  partially  renewed  once,  and  in  some 
species  twice,  every  year  by  a  procesa  called  moulling.  The 
nestling  may  be  said  to  moult  for  the  first  time  when  iti 
downy  covering  ia  exchanged  for  feathera.  In  a  few 
months  these  drop  out  and  are  replaced.  Some  birds  re- 
quire four  or  five  years  to  attain  their  perfect  plumage; 
tnns,  an  adult,  a  half-grown,  and  a  young  specimen  of  the 
same  class  are  occasionally  mistaken  for  bi^ds  of  difi'erent 
species.  When  the  male  bird's  plumage  difi'era  from  that 
of  the  female,  aa  ia  the  case  with  blackbirds,  the  young 
birds  of  both  sexes  reaemble  their  mother  in  their  first 
plumage ;  but  when  the  adult  male  and  female  are  of  the 
same  eolor,  the  young  birda  have  a  plumage  peculiar  to 
themselves.  Thna,  awana,  both  the  bl&ok  and  white  species, 
have  gray  eygnets. 

Under  the  body-feathers,  espeaially  on  the  breast,  there 
is  a  growth  of  down.  In  aquatic  birds  this  down  ia  very 
thick  and  elastic,  and  the  warm  air  which  it  keeps  in  in- 
creases their  buoyancy  in  the  water.  Most  birds  dress 
their  feathers  with  an  oily  fluid  secreted  by  a  gland  at  the 
base  of  the  tail ;  this  oil  renders  the  plumage  almost  im- 
pervious to  wet,  and  is  most  abundantly  secreted  by 
aquatic  birds.  The  care  which  a  bird  bestows  on  its 
feathera,  the  connection  of  these  feathers  with  the  skin, 
from  which  they  continually  derive  nourishment,  and  their 
regular  renewal  by  moulting,  account  for  their  fresh  gloss 
and  color,  and  also  for  the  diminution  of  these  qualities 
after  their  separation  from  the  bird's  body. 


Diagrammatic  St;L-tioii  ut  tUc  Shaft 
and  Vane,  enlarKCd. 
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Fekthen  are  used  ohielly  fcr  ornament,  for  the  itnflliig 
of  beds  and  cuahions,  and  for  writing-imptements.    A  great 
Tarietj  of  feathers  are  nsed  for  ladies'  head-dre««ee  and 
military  pinmea,  the  principal  kinds  being  those  of  the  os- 
trieh,  broaght  from  the  northern  shares  of  Africa,  Sahara, 
Madagascar,  Senegal,  and  the  Cape  of  Oood  Hope;  the 
bird  of  paradise,  from  New  Guinea  and  the  Moluccas;  the 
marabont  stork,  from  India  and  tropical  Africa;  the  ibia, 
from  the  Nile  Valley  and  from  Soath  America;  the  rhea, 
from  South  America ;  the  grebe,  from  North  America ;  the 
peacock,  the  pheasant,  the  domestic  cock,  the  seagull,  the 
jaj.     Of  all  these,  ostrich  feathers  are  most  important  in 
commerce.     Those  growing  above  the  wings  are  most  es- 
teemed ;  in  the  male  the;  are  generally  pure  white— in  the 
female  they  are  always  tinged  with  gray.     Next  in  ralue 
are  the  wing  and  tail  feathers.   The  body-feathen,  varying 
in  length  from  four  to  fourteen  inches,  are  called  down,  and 
are  black  in  the  male,  gray  in  the  female.     In  preparing 
the  feathers  for  use  the  first  process  is  to  sort  them,  and 
tie  those  of  equal  quality  in  bundles  of  twenty-five.     These 
bandies  are  washed  in  a  lather  of  soap  and  tepid  water  to 
free  them  from  grease,  and  afterwards  ringed  several  times 
in  very  hot  water.     They  are  next  steeped  for  a  quarter  of 
an  hoar  in  boiling  water  holding  in  solution  Spanish  white, 
then  rinsed  three  times,  and  passed  very  quickly  through 
a  bath  of  oold  water  deeply  colored  with  indigo.     Finally, 
they  are  exposed  for  a  short  time  to  sulphur  vapor  and 
carefully  dned.     Very  discolored  feathers  undergo  a  pre- 
paratory bleaching :  their  stems  having  been  pointed,  they 
are  planted  upright  in  a  grass-plot  and  exposed  for  a  fort- 
night to  the  sun  and  dew ;  they  are  then  bleached  in  the 
ordinary  way.     The   tools  of  the  plumanier,  or  feather- 
drener,  are — scissors  for  trimming  the  barbs;   a  knife  or 
piece  of  sharp-edged  glass  for  scraping  and  paring  the 
under    part  of  the  stem,  in  order  to  render  the  feather 
liant;    a  blunt  curling-knife,  its  handle  made  so  as  to 
eep  it  from  turning  in  the  hand;  and  flattened  needles 
for  sewing  feathers  together,  two  or  more  being  often  joined 
to  form  one  plume.     The  breast  of  the  grebe  and  seagull 
are  nsed  for  muffs  and  trimmings.   Very  elegant  trimmings 
are  also  made  of  swans'  down  and  of  ostrich,  peacock,  and 
vulture  feathers.     In  former  times  the  plnmassiers  ranked 
high  among  French  artisans.     Henry  IV.,  of  the  celebrated 
white  plume,  gave  them  statutes,  and  a  charter  which  was 
confirmed  in  1612  by  Louis  XIII.,  and  in  1644  by  Lonis 
XTV.     The  number  of  mastar-plnmasiiers  was  limited  to 
twenty-five,  and  they  alone  were  allowed  to  prepare  feath- 
ers and  enrich  them  with  i«al  or  imitation  gold  and  lilva 
(CSL,!IART,  Art  du  Plumamer.) 

The  Romans  used  feathers  for  stuffing  beds  and  onshiona. 
"  The  geese  that  come  from  Oermany,"  says  Pliny,  "  are 
most  esteemed.  They  are  white,  of  a  small  sise,  and  are 
galled  ganue.  The  price  paid  for  their  feathers  is  ten  de- 
narii the  pound.  Hence,  we  hare  repeated  charges  bronglit 
against  tne  oommandere  of  our  auxiliaries,  who  detach 
whole  oohorts  from  their  posts  in  pursuit  of  these  birds." 
Here  we  have,  perhaps,  the  origin  of  onr  oommon  exprea- 
sion, "  A  wijd-goose  onasa."  Pliny  further  oomplains :  "  We 
have  reached  such  a  pitch  of  effeminaoy,  that  now-a-days 
not  even  men  ean  lie  down  without  the  aid  of  goose  feath- 
er* a*  pillows."  (NaL  But.,  z.  27.)  Down  was  also  used. 
Martial,  in  his  ISlst  Epigram,  says,  "  When  fatigued,  you 
may  recline  on  Amyolasan  feathers,  whioh  the  swan's  inner 
down  provides  for  you." 

The  data  when  feather  beds  were  first  used  in  England 
it  unknown.  An  old  ohroniole  tells  us  that  the  duke  of 
Sloueestor,  nnole  to  Richard  II.,  was  smothered  with  "a 
feder-l>edde.''  (Strdtt,  Matinerw  and  Oiutonu  of  the  Eag- 
Ktk,  ii.  88.)  By  a  statute  of  Henry  VII.  it  was  forbidden 
to  make  beds  of  mixed  down  and  feathers  :  "  The  mixture 
of  such  being  oouoeived  contagious  for  man's  body  to  lie 
on."  {Slat,  x'u,  ah.  b9.)  From  this  period  "  fetber-beddes  " 
are  included  in  most  inventories  of  household  furniture. 

Goose  feathers  are  brought  from  Germany,  Russia,  and 
Poland.  In  the  fenny  part  of  Lincolnshire,  called  Hol- 
land, floeks  of  geese  are  kept  for  the  sake  of  their  feathers, 
which  are  plucked  four  or  five  times  a  year.  New  feathers 
are  dried  by  the  sun's  heat  or  in  ovens,  and  then  beaten  to 
slean  them.  Those  that  have  been  used  are  purified  by  a 
short  exposure  to  steam,  and  are  dried  in  the  air.  Eider 
down,  so  much  prized  for  lining  quilts,  skirts,  etc.,  is  found 
moet  commonly  on  small  rooky  islands  from  46^  N.  to  the 
highest  Arstio  regions  yet  explored. 
The  oldest  authentic  mention  of  writing-quills  is  in  a 

?as8age  of  Isidorns,  who  died  in  6.')8.  ( Originct,  lib.  Ti. 
3,  p.  132,  cited  in  BECKitA.i(x'g  HUtorf  of  Imeatioiu.)  A 
short  poem  on  a  writing-pen  is  found  in  the  works  of  Ald- 
helmos,  who  died  in  709.  The  Dutch  invented  the  art  of 
pnn»riDg  quills  so  as  to  free  them  from  a  fatty  humor 
whieh  prevented  the  ink  from  Sowing.  They  used  hot 
aahee,  and  for  a  long  time  kept  the  process  a  secret,  but  it 
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was  discovered  and  improved.  A  bath  of  fine  sand  is  kept 
at  a  temperature  of  140^;  into  this  the  quill  end  of  tno 
feather  is  put  and  left  a  few  instants.  It  is  then  rubbed 
with  flannel,  and  beoomes  white  and  clear.  The  yellow 
tint  of  age  is  given  by  dipping  the  quills  into  diluted  mu- 
riatic acid  and  then  drying  them.  £ach  goose-wing  pro- 
duces fire  goud  quills,  which  are  classified  according  to 
their  order  in  the  wing,  the  first  being  the  best.  A  portion 
of  the  barb  i;  stripped  ofi'  for  pocking.  A  pen-cutter  will 
make  about  800  pens  in  a  day.  Besides  goose-quills,  those 
of  the  swan,  turkey,  and  crow  arc  used,  the  last-named 
chiefly  for  drawing.  Since  the  introduction  of  steel  pens 
the  use  of  quills  for  writing  has  diminished  in  a  great  de- 
gree. Janet  Tucket. 

Feath'er  Star,  a  popular  name  for  certain  echinoder- 
matous  radiate  organisms  of  the  genus  Comatula,  which  in 
their  younger  stages  are  fixed,  like  the  true  crinoids,  by  a 
stem,  but  in  adult  life  they  become  detached,  whence  they 
arc  sometimes  called  free  crinoids.  The  feather  star  has 
five  pinnate  rays,  with  a  chalky  shell  in  many  movable 
pieces.  The  Comatula  rotaeea,  the  best  known  species,  is 
graceful  and  active  in  its  motions,  and,  though  a  deep-sea 
species,  can  move  readily  upon  the  land. 

Feath'erstone,  tp.  of  Goodhne  co.,  Minn.    Pop.  850. 

Featherstone  (W.  S.),  Confederate  brigadier-general, 
b.  in  Tennessee,  emigrated  to  Mississippi,  and  represented 
that  State  in  Congress  (1S47-61). 

Feath'erstonehangh  (Georqe  William),  F.  R.  S., 
traveller  and  author,  published  a  translation  of  the  Rrpub- 
lic  of  Cicero  in  1828;  in  1834  made  a  Oeohgiral  Report  of 
the  Elevated  Country  between  the  Mietottri  and  Red  Rivera, 
Excurnon  through  the  Stare  Slatee  (1844),  Geology  of  Green 
Bay  and  Wieeontm  (1836),  Obeervatione  on  the  Aehburfon 
Treaty  (1842),  Canoe  Voyage  to  the  Uinneeota  (2  vols., 
1847),  and  Geological  Reronnaiuance  in  18S5  to  Ooteau  de 
Prairie  (1836).  He  was  commissioner  for  Great  Britain  to 
settle  the  northern  boundary  of  the  U.  S.  under  the  Ash- 
burton  treaty,  and  afterward  British  consul  for  Calvados 
and  Seine,  France.     D.  at  Havre,  France,  Sept.  28,  1866. 

Feb'iger  (Christian),  American  soldier,  b.  in  Den- 
mark 1747,  enlisted  Apr.  28,  1775,  and  served  honorably 
at  Bunker's  Hill.  He  was  made  prisoner  at  Quebec  in 
Arnold's  attack  on  that  citadel ;  was  conspicuous  also  at  the 
capture  of  Stony  Point  and  at  Yorktown,  Va.,  where  he 
commanded  the  Second  Virginia  regiment.  He  was  treas- 
urer of  Pennsylvania  from  178)>  to  his  death,  at  Philadel- 
phia, Sept.  20,  17S6. 

Febiger  (John  C),  U.  S.  N.,  h.  Feb.  14, 1821,  in  Penn- 
sylvania, entered  the  navy  as  a  midshipman  Sept.  14, 1838, 
became  a  passed  midshipman  in  1844,  a  lieutenant  in  1853, 
a  commander  in  1862,  a  captain  in  1868.  From  1861  to 
1863  commanded  various  vessels  of  the  Western  Gulf  and 
Mississippi  squadrons,  and  in  1864-65  commanded  the 
Mattabcset  (North  Atlantic  blockading  squadron),  in  which 
vessel  he  participated  in  the  desperate  fight  between  the 
little  squadron  of  wooden  vessels  under  the  command  of 
Captain  Melaaothon  Smith  and  the  ram  Albemarle,  which 
took  plaee  in  Albemarle  Sound,  N.  C,  on  May  5,  1864, 
and  resulted  in  the  defeat  of  the  ram  and  the  capture  of 
her  tender,  the  Bombshell.  For  his  "  gallantry  and  skill " 
on  this  occasion  Febiger  was  warmly  oommended  by  Cap- 
tain Smith  and  Rear-Admiral  Samuel  Phillips  Lee. 

FOXHALL  A.  PaBKCB. 

Febric'nla  [a  diminutive  of  the  Lat. /eins,  "  fever  ^, 
or  Ephemeral  Fever,  a  short  feverish  attack  lasting 
from  one  day  to  a  week,  marked  by  a  rapid  pulse,  a  furred 
tongue,  and  often  by  a  very  considerable  increase  of  heat 
and  by  headache.  Persons  suflering  from  febrioula  are 
■aid  to  be  "  threatened  with  a  fever,"  and  are  too  often  im- 
properly dosed.  A  warm  bath,  warm  or  cold  water  to 
drink  as  best  suits  the  patient,  the  use  of  enemata  if  called 
for,  and  other  simple  treatment  is  sufficient,  for  the  disease 
will  pass  away  of  itself  if  allowed  to  do  so.  It  is  often 
followed  by  an  eruption  or  a  stage  of  profuse  sweating. 
There  would  appear  to  be  no  constant  factor  in  the  causes 
•f  febricttla,  which  may  be  associated  with  a  severe  cold,  a 
profound  emotional  disturbance,  or  with  some  excess  on 
the  patient's  part.  It  is  especially  common  during  epi- 
demics of  typhoid  and  typhus  fevers. 

Revised  by  Willard  Parker. 

Feb'rifvge  [from  the  Lat.  febri;  "  fever,"  and  fugo, 
to  "put  to  flight"],  a  medicine  capable  of  banishing  or 
diminishing  fever.  The  term  is  much  less  used  than  for- 
merly, it  being  now  reoognised  that  the  specific  fevers  are 
as  a  rule  self-limited  diseases,  with  a  somewhat  definite 
oonrse  to  run ;  consequently,  it  is  not  considered  desirable 
or  possible  to  "  break  up  "  fevers  of  this  class.  Still,  much 
may  be  done  by  the  use  of  water,  the  cinchona  alkaloids, 
and  the  arterial  sedatives,  snoh  ai  veratmm  and  aoonite, 
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to  diminish  the  sererity  of  feven.  Saoh  medioines  as 
quinta  and  arsenic  may,  hoverer,  have  a  really  speciflo 
robrifugal  action  in  many  malarial  fevers.  Henoe,  it  is  to 
them  that  the  name  more  striotly  belongs. 

Febro'nianigm  [so  called  from  Jiutinut  Febroniut, 
the  pseudonym  of  its  founder],  a  name  applied  to  the 
Tiews  taught  in  the  writings  of  J.  N.  von  Uontheim  (1701- 
90),  suffragan  bishop  of  the  Roman  Catholio  diocese  of 
Troves.  He  taught  that  the  primacy  of  the  pope  is  of 
human  origin,  and  opposed  with  great  success  the  Ultra- 
montane view.  Ue  had  many  followers,  but  in  bis  old  age 
was  so  annoyed  by  the  persecutions  visited  upon  himself 
and  his  family  that  he  recanted  twice,  and  nnslly  aban- 
doned his  bishopric ;  but  Febronianism  long  survived,  and 
the  "  Old  Catholic "  movement  of  recent  yean  is  its  de- 
velopment.    (See  HoNTBEiK,  vox.) 

Feb'mary  [so  named  from  Februut,  an  old  Etruscan 
and  Koman  divinity,  identified  in  later  times  with  the 
Pluto  of  the  Oreeks],  the  second  month  of  the  Gregorian 
year,  having  twenty-eight  days,  except  in  leap-years,  when 
it  has  twenty-nine. 

Fecamp  [Lat.  FtMannum],  a  manufacturing  town  and 
seaport  of  France,  in  the  department  of  Soine-InfSrieure. 
Its  port,  though  small,  is  one  of  the  twst  on  the  English 
Channel,  and  is  much  frequented  by  colliers  from  New- 
castle and  Sunderland,  and  by  timber-ships  and  flshing- 
vessels  from  the  Baltic.  LaL  of  F«oamp  light,  49°  46'  N., 
Ion.  22'  B.  It  is  a  favorite  resort  for  sea-bathing,  and  has 
some  manufacturing  interests.     Pop,  12,213. 

Fech'ner  (Qustav  Thkodob),  b.  at  Gross-SSrchen  Apr. 
19, 1801,  after  a  brilliant  course  of  study  at  Sorau  and  Dres- 
den studied  medicine  at  Leipsio,  where  he  became  professor 
of  physics  in  1834 ;  has  written  much  and  ably  upon  chem- 
istry, physics,  anthropology,  medical  science,  philosophy, 
and  antiquities ;  besides  poetry,  criticism,  and  humorous 
literature.  Among  hie  more  important  works  are  Ueber  da* 
ItSehtte  Gul,  1846;  EUmenU  der  Piychophytik,  1860;  Zur 
OeKkichte  der  Holbein'tehtH  Madonna,  1866. 

Feoh'ter  (Charles  Albbkt),  actor,  b.  in  London  Oct. 
23, 1824.  His  father  was  a  German,  his  mother  a  French- 
woman, and  he  was  educated  in  England  and  France.  For 
some  time  he  devoted  himself  to  sculpture,  but  having  an 
inclination  for  the  stage,  he  made  his  dtbul  at  the  Sallo 
Moliire  in  La  Mari  de  la  Veuve;  after  passing  some  weeks 
at  the  Conservatory  he  joined  a  oompany  and  made  the 
tour  of  Italy ;  on  his  return  he  resumed  his  occupation  of 
sculptor.  His  first  success  on  the  French  stage  was  as 
Duval  in  La  J)ame  aux  CamlUae.  In  1860  he  appeared  on 
the  English  stage  as  Hamlet,  and  in  1361  as  Otuello;  and 
in  1863  he  leased  the  Lyceum  Theatre  and  produced  The 
Jhtke't  Motto,  Bel  Demonio,  etc.,  assuming  the  principal 
characters  himself.  In  1870  ho  played  successful  engage- 
ments in  the  principal  cities  of  the  U.  S.,  and  managed 
the  Globe  Theatre  in  Boston  for  a  season.    G.  C.  Sihmons. 

Fecnia.    See  Starch. 

Fecundation.  See  Ehbrtoukit,  by  Prof.  J.  C.  Dal- 
TOK,  H.  D.,  M.  N.  A.  S. ;  also  Fertilization  of  Plaicts. 

Fed'eralist,  written  also  Foederalist  [from  the  Lat 
/eedut,  meaning  a  "league,"  and  akin  to  Jidet,  "  faith  "]. 

I.  A  oolleotion  of  essays  written  in  favor  of  the  new 
(present)  Constitution  of  the  U.  S.,  and,  with  the  exception 
of  the  eonoluding  nine  of  the  eighty-six  numbers,  origin- 
ally published  in  The  Independent  Journal,  a  semi-Weekly 
newspaper  printed  in  the  city  of  New  York,  between  the 
27th  of  Oot.,  1787,  and  the  2d  of  Apr.,  1788.  Its  authors 
were  Alexander  Hamilton,  James  Madison,  and  John  Jay, 
who  addressed  themselves  over  the  common  signature  of 
'•  PubliuB,"  in  a  series  uf  letters,  "  To  the  People  of  the 
State  of  New  York,"  with  the  avowed  purpose  of  scouring 
the  accession  of  that  State  to  the  Constitution  ad  proposed 
by  the  Federal  convention  of  Sept.  17,  1787. 

The  immediate  cause,  or,  so  to  say,  provocation  of  the 
work,  was  the  appearance,  almost  simultaneously  with  the 
recommendation  of  the  convention,  of  two  series  of  able 
articles  so  severely  criticising  the  proposed  Constitution 
that  its  adoption  was  more  than  endangered.  Mr.  Hamil- 
ton resolved  to  counteract  these  attacks  through  the  same 
means,  the  public  press — to  answer  the  arguments  advanced, 
and,  in  reply  to  a  charge  that  the  supporters  of  the  Consti- 
tution designed  to  supplant  the  Union  of  the  States  by  their 
fusion  under  a  centralized  (if  not  monarchical)  government, 
to  retort  upon  its  opponents  with  an  implied  accusation  of 
favoring  the  division  of  the  States  into  separate  oonfeder- 
aoies.  For  this  purpose  he  drew  up  a  syllabus  of  essays, 
to  be  written  by  himself  and  associates,  which  should  per- 
spieuousfy  exhibit  the  advantages  of  the  Union,  expose  the 
insufficiency  of  the  subsisting  Confederation,  with  the  ne- 
cessity of  a  more  energetic  government,  and  advocate  the 


plan  under  consideration  by  showing  that  it  was  the  least 
objectionable  of  any  feasible  scheme,  and  that  it  oonfonsed 
to  republican  priuciples  and  approved  institutions. 

It  is  beyond  reasonable  doubt  that  Mr.  Jay,  then  secretary 
for  foreign  affairs,  discussed  the  foreign  rehitions  of  the 
States  in  the  second,  third,  fourth,  and  fifth  numbers,  ind 
the  lodgment  with  the  Senate  of  the  treaty-making  power 
in  the  sixty-fourth.  Concerning  the  respective  shares  of 
Hamilton  and  Madison  in  the  authorship  a  dispute  early 
arose  between  the  admirers  of  those  gentlemen.  The  curi- 
ous reader  may  consult  the  introduction  to  Mr.  Dawion's 
edition  for  a  summary  account  of  this  nut  unembittered 
controversy,  which  was  never  of  much  moment  save,  may- 
hap, as  to  No.  49  and  those  immediately  succeeding,  relat- 
ing to  the  independence  of  the  several  departments  of  lbs 
government.  It  is  a  noteworthy  indication  of  the  import- 
ance attached  by  Mr.  Hamilton  to  the  posthumous  fame  of 
his  connection  with  the  work  that  he  was  at  pains  to  bare 
a  significant  memorandum  concerning  it  in  tne  office  of  a 
friend  the  day  before  hisfatal  duel  with  Aaron  Burr. 

In  estimating  its  merits  the  Federalttt  is  to  be  judged 
as  a  collection  of  fugitive  pieces  intended  to  vindicate  a 
specific  Constitution,  rather  than  as  an  elaborate  treatise 
on  the  science  of  government.  For  the  end  aimed  at  it  was 
admirably  adapted.  The  basis  of  the  argument  welluigh 
throughout  is  utility,  or,  as  has  been  somewhat  harshly 
said,  "  interest  and  fear."  From  this  point  of  view  it 
would  have  been  difficult  to  adduce  more  convincing  rea- 
sons for  the  preservation  of  the  Union ;  many  of  them,  in 
the  light  of  more  recent  events,  savor  of  prescience.  'The 
method  is  msinly  empirical,  rarely  speculative.  The  style 
is  elevated,  yet  designedly  popular.  The  whole  is  replete 
with  more  or  less  familiar  illustratioDs,  particularly  from 
history.  It  may  be  true,  as  was  the  opinion  of  Mr.  Stuart 
Hill,  that  a  more  philosophical  work  upon  modern  democ- 
racy has  been  founded  npon  American  institutions,  but  it 
was  also  said  by  a  no  less  eminent  foreigner,  M.  Guizot, 
that "  in  the  application  of  the  elementary  principles  of 
government  it  is  the  greatest  work  known." 

If  the  Constitution  is  to  be  interpreted  according  to  the 
intention  of  its  framers  and  the  understanding  of  those 
who  ratified  it,  an  acquaintance  with  the  Federaliet  is 
nearly  indispensable.  It  also  affords  a  valuable  view  of 
many  of  the  oardinal  differences  of  the  parties  which,  under 
various  names,  have  contended  in  American  politics. 

The  first  collected  edition  appeared  in  1788  in  two  12mo 
volumes  flrom  the  press  of  J.  k  A.  H'Lean,  the  proprietors 
of  Tk»  Independent  Journal.  It  has  since  been  issued,  in 
this  country  and  abroad,  in  over  twenty  editions,  of  which 
one  by  Mr.  Dawson  is  the  most  attraotive  and  complete. 
The  references  in  this  article,  however,  are  made  to  the 
numbers  of  the  first  and  more  familiar  edition. 

II.  The  name  of  a  political  party  prominent  in  the  early 
history  of  the  U.  6. 

Various  circumstances  have  been  assigned  as  its  origin. 
But,  whatever  its  proximate  eanse,  its  real  basis  must  be 
sought  in  divergent  connections  and  interests  of  long  and 
gradual  growth.  During  the  struggle  for  independence  the 
Revolutionary  government  was  supported  by  a  devotion 
frequently  cited  by  observant  foreigners  as  a  marvellous 
example  (e.g.  Constant,  Clours  de  politique,  i.  p.  101,  cd. 
1872).  Upon  the  aoeomplishment  of  the  Revolution  and 
relaxation  of  the  motives  to  the  self-denial  which  alone 
had  made  it  possible,  the  necessity  of  a  more  vigorous  au- 
thority for  the  unimpassioned  purposes  of  peace  became 
irresistibly  apparent.  What  change  would  oe  most  expe- 
dient was  the  question  to  be  decided. 

Experience  of  the  shortcomings  of  the  existing  system 
had  peculiarly  impressed  its  defects  upon  the  leading  citi- 
sens,  who  had  baa  the  most  to  do  with  administering  it.  A 
majority  of  these  were  imbued  with  British  constitutional 
traditions,  and  not  unaffected  by  the  exercise  of  peremptory 
powers  during  the  war.  They  distrusted  the  capacity  of 
the  masses  to  manage  their  own  concerns,  and  feared  in 
the  common  people  a  disrespect  for  the  rights  of  persons 
and  of  property.  They  believed  it  necessary  to  consolidate 
the  country  under  a  general  national  government  powerful 
enough  to  permeate  the  whole.  Though  by  no  means  har- 
monious as  to  the  powers  to  be  conferred,  thoy  were  unan- 
imously in  favor  of  a  "  strong  government."  With  these 
the  commercial  classes  generally  sided,  as  did  also  the 
greater  number  of  those  distinguished  by  wealth  and  social 
position. 

On  the  other  hand,  the  very  self-sacrifice  so  long  prac- 
tised had  increased  the  attachment  of  the  masses  for  inde- 
pendent local  institutions,  and  quickened  their  jealousy  of 
an  overshadowing  authority  beyond  the  reach  of  "a  swift 
responsibility."  They  had  dearly  learned  the  worth  of  the 
Union,  but,  imputing  to  the  more  aristocratic  party  a  de- 
sign to  subvert  their  liberties,  and  believing  a  limited  alli- 
ance of  free  States  sufficient  for  their  purposes,  they  desired 
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to  retmin  the  federal  league  (under  the  Artielcs  of  Confedera- 
tion}, somewhat  modified  to  suit  unforeseen  needa. 

Oat  of  this  eonfliot  oame  the  Constitutioa,  "  extorted," 
in  the  words  of  John  Quincy  Adams,  ''from  the  grinding 
neoeasity  of  a  reluctant  nation."  B;  one  of  those  freaks 
of  nomenclature  not  nneommon  in  religion  and  politics, 
thoeo  who  favored  the  consolidation  of  the  States  into  one 
nation  reoeired  the  name  of  "  Federalists,"  while  the  mis- 
nomer of  "Anti-Federalists"  was  bestowed  upon  their  op- 
ponents, who  least  of  all  deserved  it. 

With  the  administration  of  Qen.  Washington  the  Federal- 
ists eame  into  asoendencj.  Having  only  accepted  the  cum- 
promisa  Constitution  in  default  of  something  more  to  their 
liking,  they,  under  the  accomplished  leadership  of  Hamil- 
ton, set  about  finding  in  that  instrument  a  warrant  for  the 
government  they  desired  through  the  doctrines  of  "  implied 
and  construotive  "  constitutional  power,  of  the  exercire  of 
which  the  establishment  of  a  national  bank  and  the  assump- 
tion of  the  State  debts  may  serve  as  examples.  This  per- 
version of  the  organic  law  of  the  land  caused  the  defeat  of 
the  Federalists  and  the  aooession  of  their  opponents  (under 
the  name  of  Republicans)  in  the  election  of  Mr.  Jefferson, 
who  announced  as  the  new  policy  "  the  support  of  the  State 
governments  in  all  their  rights  as  the  moet  competent  ad- 
ministrations for  our  domestic  concerns  and  the  surest  bul- 
wark against  anti-republican  tendencles^the  preservation 
of  the  general  government  in  its  whole  constitutional  vigor 
as  the  sheet-anchor  of  our  peace  at  homo  and  safety  abroad." 
The  power  of  the  Federalists  was  irretrievably  lost  by  their 
action  in  the  famous  Hartford  Convention,  which  was  called 
to  protest  against  alleged  neglect  of  New  England  during 
the  last  war  with  Qreat  Britain,  but  which  fastened  upon 
them  the  imputation  of  condemning  the  war  itself.     The 

Sarty,  as  seen,  expired  six  years  later  on  the  election  of 
[r.  Monroe  and  the  commencement  of  the  "era  of  good 
feeling."  Long  after  its  public  overthrow  the  seeds  sown 
by  this  powerful  organization  oontinaed  to  bear  fruit,  par- 
ticularly in  the  judiciary,  its  last  stronghold.  Despite  that 
its  prestige  was  broken  even  bore  by  the  resistance  of  Mr. 
Secretary  Madison  to  a  mandamus  of  the  Supremo  Court 
in  the  case  of  Marbury,  one  of  the  so-called  "  midnight  ap- 
pointees "  of  Mr.  Adams,  the  decisions  of  that  tribunal  long 
eontinucd  under  the  influence  of  Federalist  doctrines,  of 
which  a  striking  instance  is  to  bz  found  in  the  Dred  Scott 
ease,  wherein  the  leading  opinion  was  delivered  by  Mr. 
Chief-Justice  Taney,  himself  an  old  Federalist. 

III.  The  generic  name  of  divers  political  parties  in  Spain 
opposed  to  monarchical  government,  but  favoring  very  dif- 
ferent systems,  ranging  from  a  socialism  resembling  that  set 
up  by  the  Parisian  Commnne  of  1871  to  a  republic  patterned 
after  the  V.  S.  of  America.  Upon  the  abdication  of  King 
Amadous  (Feb.  11,  1873)  the  government  of  the  country 
fell  to  a  national  assembly  elected  during  'ihe  late  reign, 
and  mainly  made  up  of  the  mild  royalists  called  "radicals." 
Dissensions  amongst  the  monarchists  enabled  the  republi- 
can members,  although  in  the  minority,  to  bring  about  a 
declaration  of  the  Republic  with  a  republican  ministry, 
under  the  supervision  of  a  permanent  committee,  which 
should  represent  the  legislature  until  the  convening  of  a 
constitnent  assembly.  After  the  lapse  of  a  couple  of  months 
preparations  were  made,  with  the  assistance  of  the  perma- 
nent committee,  for  seizing  the  government  by  a  military 
coup  fTftnt  in  the  interest  of  Marshal  Serrano.  This  was 
frustrated  by  the  adroit  boldness  of  the  civil  governor  of 
Madrid,  SeSor  Estevanoy,  who,  on  the  day  elected  for  the 
Serrano  movement,  disarmed  the  guards  by  which  it  was  to 
have  been  effected,  and  enabled  President  P!  y  Hargall  and 
his  assooiates  to  dismiss  the  permanent  committee  and  take 
full  possession  of  the  government  by  what  is  known  as  the 
Federalist  coup  iTltat  of  Apr.  23, 1873.  The  ensuing  elec- 
tions were  favorable  to  the  republicans,  but,  through  dis- 
agreements amongst  themselves,  their  administration  lasted 
but  one  year,  when  thoy  gave  place  to  Serrano,  who,  after 
having  been  practically  dictator,  at  the  end  of  1874  in  turn 
yielded  to  the  monarchy  of  Alphonso  XII. 

The  term  Federalitt  has  also  been  used  at  other  periods 
to  designate  other  less  prominent  partisans,  particularly  in 
Spain  and  Spanish  Amerioa.         Cb^rle!!  F.  MacLban. 

Federal  Point,  tp.  of  New  Hanover  co.,  N.  C,  named 
from  the  point  at  the  entrance  to  New  Inlet  and  Cape  Fear 
River,  which  has  a  lighthouse  on  iron  piles;  lat.  33°  57' 
34"  N.,  Ion.  77°  55'  11"  W.     Pop.  410. 

Fed'eralsbarg,  post-v.  and  tp.  of  Caroline  eo.,  Md., 
OD  Nanticoke  River  and   the   Dorchester  and   Delaware 
,  R.  R.,  near  the  centre  of  Ihe  great  Peach  Peninsula.     It 

,  has  3  churches,  a  weekly  newspaper,  2  hutel.i,  3  public 

I  schools,  is  wen  supplied  with  stores,  and  largely  engaged 

I  in  the  manufacture  of  fruit-hafkets.     It  is  being  rapidly 

settled  by  Northerners.     Principal  occupation  of  its  peo- 
ple, fmit-raUing.    Pop.  of  tp.  1506. 

Ubo.  Baker,  Ed.  "Marylaxd  Courier." 


Federa'tlon  [from  the  Lat.  fixdiu,  a  "league"],  a 
union  of  states  under  a  compact  by  which  the  general  or 
common  government  is  supreme  in  its  own  sphere.  As 
distinguished  from  a  confederation,  with  which  it  is  often 
oonfounded,  a  federation  is  a  composite  sovereignty  under  a 
supreme  government  formed  from  attributes  of  sovereignty 
relinquished  by  the  constituent  states  or  component  parts 
of  the  new  body  politic.  It  follows,  as  to  domestic  econ- 
omy, that  a  federal  government  within  its  proper  sphere 
can  act  directly  upon  the  individual  citizens  of  the  several 
states,  instead  of  mediately  through  the  state  govern- 
ments; as  to  international  relations,  it  follows,  further,  that 
the  supreme  central  power  alone  can  hold  intercourse  with 
foreign  governments,  which  recognise  only  independent 
sovereignties.  Contrariwise,  the  several  states  forming  a 
confederation  retain  their  autonomy  and  sovereignty,  and 
can  maintain  all  international  relations  not  conflicting  with 
the  conditions  of  the  union,  while  the  individual  subject  is 
answerable  only  to  his  own  state  government.  In  short,  a 
confederation  differs  little  from  an  ordinary  alliance  except 
in  the  permanency  and  intimacy  of  the  association.  Tne 
distinction  between  the  two  forms  of  government  is  aptly 
suggested  by  the  Oerman  names  Bundt—taat  ("Union- 
State")  and  Slaatenbund  ("  Union  of  States"),  as  also  in 
the  phraseology  of  English  writers  on  constitutional  law  by 
the  terms  "composite  state"  and  "system  of  confederated 
states." 

An  important  consequence  of  the  relations  of  the  aggre- 
gate body  and  the  constituent  states  of  a  federation  is  the 
competency  of  the  judiciary  of  each  to  examine  the  acts 
of  the  other,  in  that  tbo  states  can  obviously  no  longer  ex- 
ercise the  powers  which  they  have  relinquished  to  the  gen- 
eral government,  and  that  the  latter  has  no  powers  not 
expressly  conferred  upon  it. 

The  principal  existing  examples  of  this  form  of  govern- 
ment are  the  American  republics  and  the  federation  of  the 
Swiss  eantons.  In  all  of  these  the  superintendence  of  the 
foreign  relations  of  the  states  is  vested  in  general  con- 
gresses, which  also  have  more  or  less  direct  and  controlling 
relations  to  the  individual  subjects.  The  U.  S.  of  America 
furnish  the  most  complete  and  thorough  model  of  a  federation 
(see  CossTiTCTiON  op  the  U.  S.) — a  model  after  which  the 
other  American  federations  have  been  more  or  less  directly 
fashioned.  The  latter  are,  the  "  United  States  of  Mexico  " 
(twenty-seven  states,  a  federal  district,  and  a  territory), 
the  "United  States  of  Colombia"  (Antioqiiia,  Bolivar, 
Boyaoi,  Canca,  Cundinamarca,  Magdalena,  Panama,  San- 
tander,  Tolima),  and  the  "  United  States  of  Rio  de  la  Plata  " 
(fourteen  provinces,  commonly  called  the  "Argentine  Re- 
public'"). 

The  Swiss  or  Helvetian  federation  is  composed  of  twrnty- 
two  political  cantons,  of  which  the  supreme  authority  is 
vested  in  a  federal  diet  composed  of  a  national  council  (a 
deputy  for  every  1000  inhabitants)  and  a  state  conncil(two 
delegates  from  each  canton).  Seven  membera  are  ehosen 
by  the  two  branches  of  the  diet,  on  a  joint  ballot,  to  form 
the  federal  council,  which  exercises  tbo  executive  authority 
under  a  president,  who  holds  office  but  one  year,  and  is  in- 
eligible for  Ihe  next  ensuing  term.  The  diet  is  responsible 
for  the  internal  and  external  security  of  the  federation.  It 
alone  can  declare  war  or  conclude  treaties  of  peace,  com- 
merce, or  alliance  with  foreign  powers.  The  several  can- 
tons can,  however,  conclude  conventions  respecting  matters 
of  revenue  and  police  with  subordinate  departments  of 
foreign  governments,  subject  to  the  approval  of  the  federal 
authority.  Crarlu  F.  MacLbar. 

Fee  [BaJi. /ek, /eok,  a  "stipend  or  reward;"  L.  Lat. 
ftoduni,  fetidnm  ;  Scot.  /«< ;  Fr.  fief'\.  In  its  original 
signification  under  the  feudal-law  system  of  tenure  the 
term  "  fee  "  or  "  feud "  was  employed  to  denote  the  allot- 
ment of  land  which  a  vassal  received  from  his  superior 
lord  on  condition  of  the  performance  of  various  services 
in  his  lord's  behalf— especially  of  military  service  in  time 
of  war.  (See  Feudal  System.)  It  was  used  in  contra- 
distinction to  allodinm,  which  applied  to  land  which  a  man 
owned  in  his  own  right,  without  any  obligation  to  render 
service  to  another.  But  in  the  gradual  modification  of 
the  law  appertaining  to  the  tenure  of  landed  property  tho 
word  "fee,  while  still  retained,  has  undergone  a  change 
of  signification,  being  used  to  designate  tho  estate  which 
a  land-owner  possesses.  And  by  "estate"  in  this  connec- 
tion is  meant  not  the  property  itself — though  such  an  ap- 
plication of  the  term  is  common  in  popular  parlance — but 
the  interest  which  one  has  in  the  land  as  regards  the  nature 
and  duration  of  his  title.  A  fee,  therefore,  signifies  an 
estate  of  inheritance — i.  e.  an  interest  in  land  which,  on 
the  death  of  the  owner  without  a  will,  passes  immediately 
to  his  heirs.  When  used  without  any  word  of  description 
it  ha!>  the  same  general  extent  of  meaning  as  the  phrases 
"  fcc-nimplc  "  ami  "  fee-simple  absolute."  These  words  of 
designation  appended  are  employed  to  indicate  moro  spe- 
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oifioally  that  the  estate  it  to  be  enjoyed  without  any  quali- 
floationa  or  restrtctionB  limiting  or  tending  to  limit  the  in- 
definite daration  and  absoluteness  of  the  tenure,  and  that 
it  ia  indefeasible,  in  contradistinotion  to  the  terms  "  quali- 
fied fee,"  "  determinable  fee,"  etc.,  to  bo  hereafter  explained. 
A  fee  or  fee-simple  is  the  highest  estate  known  to  the  law. 
Its  mode  of  creation  by  deed  at  oummon  law  still  exhibits 
the  application  of  arbitrary  rules  derived  from  the  feudal 
system,  which  derive  their  Justification  only  from  the  cir- 
oumstance  that  they  are  the  result  of  the  historic  growth  of 
the  system  nf  tenure,  a  factitious  importance  being  given 
to  them  which  seems,  to  a  great  degree,  unreasonable  when 
they  are  considered  without  referenoo  to  their  origin.  Thus, 
it  is  absolutely  essential  that  the  word  "  heir  "  or  "  heirs  " 
be  employed  in  a  deed  in  connection  with  the  name  of  the 
grantee,  or  the  only  interest  created  will  be  a  life  estate. 
The  purely  arbitrary  nature  of  this  requirement  has  caused 
its  abrogation  in  a  few  of  the  American  States  by  statute. 
In  wills,  moreover,  and  in  estate)  created  under  the  doctrines 
of  Uses  (se3  Uses  and  Trusts),  it  has  never  been  obliga- 
tory, since  in  those  cases  the  object  of  legal  interpretation 
has  been  to  arrive  at  the  true  intent  of  the  devisor  or 
grantor,  and  to  effectuate  his  real  parposes  without  such 
precise  regard  to  the  forms  in  which  they  are  couched. 
When  a  fee  is  convoyed  to  a  corporation  aggregate  the 
word  "  heirs "  is  unnecessary,  even  in  a  deed,  since  it  is 
not  properly  applicable ;  if  the  conveyance  be  to  a  corpor- 
ation solo,  the  word  "successors"  should  bo  substituted. 
The  moHt  important  right  which  the  owner  of  a  fee-simple 
possesses  is  that  of  free  and  unrestricted  enjoyment  of  the 
property,  and  an  unlimited  power  to  dispose  of  it  at  his 
own  pleasure.  Even  if  any  language  be  inserted  in  the 
oonvcyance  through  which  he  received  his  title  restricting 
his  power  of  alieaation,  it  is  void  and  may  bo  disregarded. 
This  is  not  true,  however,  as  to  restrictions  upon  tho  mode 
of  occupation,  for  there  may  h*  prohibitions  against  erect- 
ing buildings  of  a  certain  character  or  tho  use  of  the  land 
foroertain  speolftcd  purposes  which  oannot  be  transgressed. 
An  owner  in  fee  may  transfer  his  entire  estate  to  another, 
or  he  may  oarve  out  of  it  any  inferior  estate,  such  as  a  life 
estate  or  an  estate  for  years,  retaining  in  himself  a  rever- 
■ion  or  oreating  a  remainder  in  a  third  person,  or  he  may 
make  any  other  transfer  he  may  think  desirable.  Ilis  in- 
terest may  be  soiiod  and  sold  for  the  payment  of  his  debts, 
either  in  his  own  lifetime  or  after  his  death,  in  exclusion 
of  the  claims  of  his  heirs. 

Estates  in  fee  inferior  to  a  fee-simple  are  termed  "base" 
or  "qualified"  or  "determinable"  foes — i.e.  estates  of  in- 
heritance which  are  granted  with  qualifications  or  restric- 
tions which  may  cause  their  defeasance.  These  assume 
various  forms.  Thus,  there  may  be  a  /««  npon  limiialion, 
OS  an  estate  given  to  A  until  B  goes  to  Boston.  In  suoh  a 
cose,  if  B  ever  goes  to  Boston  the  estate  is  at  once  de- 
feated ;  if  he  never  goes,  the  fee  becomes  absolute.  A  fee 
may  be  granted  upon  eondilionf  as  an  estate  to  A  on  con- 
dition that  he  builds  a  market  upon  the  land  within  three 
years.  If  the  grantee  fails  to  comply  with  the  stipulation, 
the  grantor  or  his  heirs  may  re-enter  after  the  condition  is 
hroken  and  recover  the  estate.  Limitations  are  created  by 
words  of  time;  oonditions,  by  terms  in  the  nature  of  a 
proviso.  There  are  also  what  are  styled  estates  upon  com- 
dttional  limitatintt,  as  an  estate  to  A  nntil  B  goes  to  Bos- 
ton, when  the  estate  ia  to  pass  to  C,  some  third  person. 
Ko  entry  is  required  in  suon  a  ease  by  the  grantor  to  de- 
feat the  estate,  as  in  the  case  of  a  condition,  but  on  the 
ooourrence  of  tho  event  specified  the  estate  is  at  once,  ipfo 
/ado,  vested  in  C,  the  grantee  in  the  alternative.  There 
was,  moreover,  a  fee  conditional  at  common  law,  which 
was  afterwards  modified  by  statute  into  a  peculiar  estate 
termed  a  /e»  tail.  This  was  created  when  an  estate  was 
given  to  a  man  and  the  "  heirs  of  his  body."  In  this  case 
the  grantee  had  a  foe,  bnt  could  not  make  disposition  of 
it  so  as  to  defeat  the  right  of  the  heirs  designated.  This 
particular  restriction  at  common  law  was,  in  course  of 
time,  in  England  avoided  by  a  resort  to  ingenious  legal 
fictions,  as  by  fines  and  recoveries;  and  in  the  American 
States  there  has  been  very  generally  an  entire  abolition  of 
this  form  of  estate,  or  so  fundamental  a  change  in  it  that 
this  mode  of  limitation  is  made  equivalent  to  a  oonvcy- 
ance in  fee-simple.  (See  Extail.)  (On  this  general  topic 
consult  WAsnni.Rif  on  Real  Property;  Williams  on  the 
same  subject;  Cruisk'h  Dijett;  Kewt's  Commrntarie;  etc.) 
Oeoroe  Chase.  Revised  bt  T.  W.  Dwioht. 
Fee'Jee  (Fi4|i,  Fvji,  or  Viti)  Islands  is  a  groap  in 
the  South  Pacific  Ocean,  between  lat.  15°  30'  and  20°  30' 
S.,  and  Ion.  177°  and  178°  W.,  numbering  about  200  islands, 
of  which  about  80  are  inhabited.  They  were  discovered  in 
I  1043  by  the  Dutch  navigator  Tnsman,  bnt  not  fully  ex- 

I         plored  until  1840,  when  they  wore  visited  by  the  Amerioan 
,         navigator  Wilkes.     The  two  largest  islands  are  Viti  Lorn, 
having  on  area  of  90  miles  by  SO,  and  an  estimated  popula- 


tion of  S0,000 ;  and  Vanua  Lcvu,  with  about  30,000 ;  the 
others  are  small.  The  Feejee  Islands  are  of  volcanic  origin; 
earthquakes  are  common  and  hurricanes  periodical.  The 
soil,  which  consists  of  a  deep  yellow  loam,  and  is  well 
watered,  is  exceedingly  fertile,  and  the  moist  and  hot  clim- 
ate, the  temperature  ranging  from  60°  to  120°,  calls  forth 
a  most  luxuriant  vegetation,  consisting  of  bread-fruit 
trees,  bananas,  cocoauuts,  sugar-canes,  and  tea-plants; 
cotton  grows  wild.  The  inhabitants  were  a  most  fierce  and 
savage  race,  middle-siied,  strong-limbed,  short-necked, 
with  a  complexion  between  copper-color  and  black.  They 
live  in  tribes,  each  tribe  being  governed  by  its  own  chief, 
who  rules  absolutely.  Lately,  however,  tho'efforts  of  Chris- 
tian missionaries  have  been  followed  with  success,  and  in 
ISCl  the  king  and  chiefs  of  Titi  Leva  formally  offered  the 
island  to  Great  Britain;  which  offer,  after  many  hesita- 
tions, was  accepted  in  1874,  when  tho  British  flag  was  first 
hoisted  on  Feejee  soil.  The  population  of  the  islands  is 
probably  200,000,  some  of  the  eraallcr  islands  being  ex- 
ceedingly populous.  It  was  formerly  true  to  call  the  island- 
ers cannibals,  but  it  is  not  true  now.  This  was  the  case 
when  the  Wesleyan  missionaries  went  there  in  18.15,  but 
now  100,000,  or  half  tho  whole  native  popnlation,  regularly 
attend  church  on  the  Sabbath.  There  are  22,223  church- 
members.  There  are  683  native  preachers  of  tho  gospel. 
There  are  1524  day  schools,  attended  by  57,057  children, 
and  the  barlmritics,  crimes,  and  vices  of  their  former  state 
have  within  a  few  years  greatly  lessened. 

Feel'ing  has  a  double  definition.  In  its  narrower  mean- 
ing it  refers  simply  to  the  sense  of  feeling,  and  denotes  the 
sensation  produced  by  an  objeot  on  tho  sensory  nerve,  a* 
hearing  denotes  the  sensation  produced  by  an  object  on 
the  auditory  nerve,  sight  tho  sensation  produced  by  an  ob- 
ject on  tho  visual  nerve,  and  so  on.  In  its  wider  sense  it 
comprises  all  the  impressious  wo  receive  througli  tho  senses, 
as  tuey  all  arise  from  the  same  general  sensibility,  which 
is  merely  particularized  in  the  special  sensory  organs ;  but 
it  refers  to  them  not  as  far  as  thoy  are  seneations  in  the  or- 
gans of  sense,  but  as  far  as  they  are  modifications  of  con- 
sciousness. Thus,  feeling  is  nearly  synonymous  with  emo- 
tion, and  the  two  expressions  are  often  used  synonymously, 
though  emotion  is  more  properly  applied  to  the  separate 
states  of  the  feeling,  and  feeling  to  the  general  capacity 
for  emotions.  Emotion  refers  to  tho  shifting,  changing 
surface  of  the  feeling — feeling,  to  the  steadily  recurring 
sentiments  rooting  in  the  dcp£s  of  our  organization. 

In  this,  its  wider  sense,  feeling  is  one  of  the  three  forms 
under  which  the  mind  becomes  conscious  of  itself,  thought 
and  will  being  the  two  others.  The  mind  is  conscious  of 
itself  only  as  far  as  it  feels  or  thinks  or  wills,  and  it  is 
never  conscious  of  itself  as  performing  more  than  one  of 
these  operations  at  a  time,  tho  two  others  being  either  dor- 
mant or  absorbed.  But  although  intellect,  volition,  and 
feeling  thus  form  three  very  different  manifestations  of 
the  mind,  the  distinction  between  them  is  nevertheless 
only  an  abstraction;  in  actual  life  no  line  of  separation 
can  be  drawn.  Thus,  feeling  involves  thought,  and  thought 
feeling.  An  impression  on  our  sensibility  remains  a  sensa- 
tion in  tho  organ  of  sense  until  an  idea  is  sent  out  to  meet  it, 
to  introduce  it  into  consciousness,  and  to  transform  it  into 
a  feeling.  All  feelings — anger,  pity,  sorrow,  love,  joy,  etc, 
— are  charged  with  ideas.  They  express  themselves  not 
only  through  laughter  and  tears,  but  in  winged  words,  and 
when  thoy  are  strong  thoy  make  men  eloquent.  Feelings 
which  are  untouched  by  intellect  we  refuse  to  call  feelings ; 
we  call  them  instincts,  cravings,  appetites,  desires,  and  so 
on.  On  the  other  hand,  ideas  are  nothing  but  feelings 
which  have  been  fixed  in  the  memory,  and  by  oomparison, 
analysis,  abstraction,  and  other  processes  of  thinking, 
wrought  into  thoughts.  A  man  has  so  many  original  ideas 
as  he  has  living  feelings,  and  no  more;  the  rest  are  un- 
original, often  borrowed,  sometimes  stolen.  Our  ideas  cor- 
respond to  onr  feelings,  not  only  with  respect  to  their  num- 
ber, bnt  also  with  respect  to  their  quality — nay,  even  with 
respect  to  their  most  delicate  coloring.  A  man  who  feels 
hatred  can  rise  in  morals  to  the  idea  of  justice,  but  never 
to  that  of  love.  With  Seneca,  all  his  ideas  were  tinged  by 
a  cold,  rain  pride ;  with  Voltaire,  by  a  malicious,  cowardly 
joy;  with  Hegel,  by  a  broad,  benign  sympathy;  with 
Stuart  Mill,  by  a  machine-like  exactness  and  delicate  sub- 
tleness. To  draw  a  broad  and  unwavering  line  of  demar- 
cation between  thought  and  feeling,  or,  generally,  between 
the  three  different  manifestations  of  the  human  mind,  and 
to  assign  to  each  of  them  its  own  thoroughly  encircled 
sphere,  as  the  old  psychology  tried  to  do,  is  impossible, 
and  leads  to  grave  errors.  "To  discover  and  describe  the 
delieate  transitions  or  transfusions  of  thought,  feeling,  and 
will,  OS  modem  psychology  tries  to  do,  is  of  paramount 
importance  for  the  right  understanding  of  the  human 
mind,  and  has  proved  less  difficult  than  it  seemed  at  first 
sight.  Clehens  Petersm. 
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Fees'barc,  pott-r.,  Clark  tp..  Brown  co.,  0.   Pop.  201. 

Fehm'ic  (or  Vehm'ic)  Court  [Ger.  Femgirichi;  Old 
Ger.  Vekm,  "punishment "J,  of  Uermaoy.  It  is  claimed 
bj  some  tliat  Charlemagne  first  organised  these  conrts,  and 
bj  others  that  they  oame  down  from  the  ante-historio  Oer- 
maaa;  bat  whether  either  of  these  statementA  is  correct 
or  not,  they  first  appear  in  history  during  the  anarchical 
day*  which  followed  the  expulsion  of  Henry  the  Lion  from 
bis  astates  by  the  Diet  of  Wunburg  In  1180.  This  court 
was  oomposed  of  "initiated"  members  (Witende),  who 
were  sworn  to  secrecy  by  a  tremendous  oath.  The  arch- 
bishop of  Cologne  (as  lord  of  Westphalia)  and  the  emperor 
were  at  least  nominal  members.  The  courts  wcro  presided 
OTer  by  a  Fnigraf,  or  free  count.  Their  tribunals  were 
either  open — held  by  day  in  the  open  air— or  secret,  the 
latter  being  held  for  the  trial  of  the  more  serious  offences. 
The  Fehmie  courts  came  to  have  a  most  extensive  and 
dreadful  authority.  Not  only  feudal  barons,  but  at  least , 
in  one  instance  the  emperor  himself  was  cited  before  this 
irresponsible  tribnoal.  In  the  Pact  of  Westphalia  (1371) 
they  were  recognised  as  lawful.  In  1438  the  emperor  Al- 
bert II.  attempted  to  suppress  them.  In  1481,  so  dreadful 
was  their  influence  that  many  nobles,  prelates,  and  eities 
of  Qermany  and  Switzerland  combined  to  resist  their  power. 
In  1495,  Maximilian  I.  gave  them  a  new  code,  which  great- 
ly reduced  their  authority.  In  1568  their  last  open  eonrt 
was  held  near  Celle  in  Hanover,  but  in  Westphalia,  their 
true  home,  these  oourts  nominally  existed  until  1811, 
holding  secret  meetings,  but  were  suppressed  in  the  latter 
year  by  Jerome  Bonaparte.  Bom  ora  stem  necessity,  the 
Fehmie  courts  came  in  time  to  t>e  a  serious  evil,  and  are 
now  chiefly  remembered  for  the  excessive  cruelty  of  their 
punishments. 

Feia,  a  large  lake  of  Bratil,  130  miles  K.  G.  of  Rio 
Janeiro,  near  the  Atlantic,  with  which  it  has  been  connected 
by  a  canal.     It  is  shallow,  but  abounds  in  fish. 

Feild  (Rt.  Rev.  Edward),  D.  D.,  b.  In  England  In  1801, 
was  educated  at  Rugby  and  at  Queen's  College,  Oxford,  | 
where  he  graduated  with  honors,  and  in  1827  became  a  i 

Snblie  examiner.  He  held  the  living  of  English  Bioknor, 
tloneestershiro,  and  in  1844  was  consecrated  Anglican 
bishop  of  Newfoundland,  receiving  the  appointment  from 
the  qneeo.  His  diooese  includes  the  Bermudas,  and  he 
is  ex  o^to  a  member  of  the  government  of  the  latter 
eolony. 

Felanicli'ef  or  Felanitx^  an  old  town  of  the  Spanish 
island  of  H^orca.  It  has  considerable  trade  in  wine, 
brandy,  and  fruit.  On  a  neighboring  monutain  is  the  old 
eastle,  with  its  subterranean  vaults  constructed  by  the  Moors. 
Pop.  5918. 

Feich  (Alphkcs),  b.  in  Limerick,  He.,  Sept.  28,  1806; 
graduated  at  Bowdoin  College  1827,  and  became  a  lawyer 
of  Michigan ;  was  in  the  State  legislature  1836-37  ;  bank 
commissioner  1838-39;  auditor-general  of  Michigan  ;  was 
a  judge  of  the  State  supreme  eonrt  1842-45 ;  governor  of 
Michigan  1846-47;  U.S.  Senator  1847-53;  was  a  commis- 
sioner of  California  land  claims  1853-56. 

F«lch'ville,  post-v.  of  Reading  tp.,  Windsor  oo.,  Vt. 
It  has  manufactures  of  furniture  and  other  goods.  It  is 
69  miles  S.  of  Montpelier. 

Feid'kircli,  thriving  manufaaturing  town  of  Austria, 
in  the  Vorarlberg,  is  the  seat  of  a  bishop,  suffragan  to  the 
bishop  of  Brixen,  sod  viear-general  of  the  Vorarlberg.  It 
has  an  important  Jesuit  eduoational  institution  (Stella 
Matntina)  and  a  Capuchin  cloister,  and  is  the  seat  of  im- 
portant courts,  ete.  It  is  20  miles  S.  W.  of  Brogens.  Its 
manufaotures  are  varied  and  important.     Pop.  2350. 

Feld'spar,  or  Felspar,  a  term  in  mineralogy  d»- 
rived  from  the  German  FeleUpalk  ("field-spar"),  or,  *e- 
oordtng  to  some,  from  felt,  a  "  rook,"  and  applied  to  a 
family  of  minerals  embracing  many  species,  which  crystal- 
lize in  several  systems.  In  chemical  composition  they  all 
agree  in  being  silicates  of  alumina,  with  silicates  of  other 
bases,  either  soda,  potash,  or  lime.  By  some  authors  the 
term  is  restricted  to  one  species,  the  common  potash  feld- 
spar, or  ortboclase.  Popularly,  the  term  is  also  applied  to 
aibiU,  a  soda  feldspar,  and  to  labradorite  and  oligoolase, 
soda-lime  feldspars,  etc.  Feldspars  enter  largely  into  the 
eomposition  of  all  granitic  and  of  many  metaraorphic  rocks, 
and  form  the  chief  element  of  porphyries  and  volcanic 
rocks.  In  their  decomposition  they  are  the  source  of  clay. 
Moonstone  and  lapis-lasuli  are  members  of  this  family 
rnlued  in  the  arts,  and  feldspar  is  also  used  as  a  glaze  for 
porcelain.  Edward  C.  H.  Dat. 

Felegyba'za,  town  of  Hungary,  on  the  road  between 
Pesth  and  Temesvar.  It  has  great  caltle-markets,  and  an 
extensive  trade  in  com,  wine,  and  firuit.     Pop.  19,390. 

Feli'ee,  dc  (FoRxrNATO  BAnTOLOMMP-o),  b.  at  Rome 
Ang.  24, 1723;  studied  at  Rome  and  Naples;  eloped  with 


a  nnn  to  Switzerland,  and  became  a  Protestant  printer, 
editor,  and  teaeher  of  Yrerdun ;  published  Italian  and 
other  translations  of  the  leading  philosophical  works  of 
that  period ;  wrote  some  original  works  upon  natural,  na- 
tional, and  civil  law ;  and  was  the  principal  editor  of  an 
Xiici/Hopfdlt  (in  58  vols.,  1770-80)  Dased  upon  the  great 
French  Eiiryelopfdit.     Died  at  Yverdun  Feb.  7,  1789. 

Feiicis'simng,  a  deacon  of  Carthage,  ordained  by  the 
enemies  of  the  bishop  Cyprian  while  ho  was  absent  in 
time  of  persecution,  Between  Feb.  250,  a.  d.,  and  April, 
251  A.  D.  He  was  a  man  of  wealth,  of  talents,  of  energy, 
and  of  influence.  As  soon  as  he  returned  to  Carthage, 
Cyprian  summoned  a  council  which  excommunicated  Fcli- 
cissimus  and  the  presbyters  who  sympathized  with  him. 
Refusing  to  submit  (he  party  chose  one  of  their  own  num- 
ber (Fortunatus)  in  place  of  Cyprian  as  bishop.  Fclicis- 
simus  was  deputed  to  represent  their  cause  at  Rome  and  to 
sustain  charges  against  Cyprian.  This  project  failed,  and 
the  schism  soon  came  to  an  end.  (See  C'y/irinnt'c:  Ejiitlirt, 
38  and  55,  for  the  character  of  Felicissimus,  drawn  in  the 
darkest  colors.) 

Another  Felicissimus  was  a  fHend  of  Cyprian,  and  first 
to  suffer  in  the  Decian  persecution.  It  is  uncertain  whether 
ho  is  the  Saint  Felicissimus  named  in  the  martyrologics. 

R.  D.  Hitchcock. 

Felic'itas,  Saikt,  a  mother  and  a  martyr  put  to  death, 
with  her  seven  sons,  at  Rome  under  Marcus  Aurelins  An- 
toninus (161-180  A.  D.).  All  were  arraigned  together  be- 
fore the  tribunal  of  Fublius  tho  prefect.  To  the  question 
whether  they  would  sacriflce  to  idols,  they  replied  by  a  firm 
refusal,  fearlessly  confessing  their  Christian  faith.  The 
officer  informed  the  emperor  of  their  refusal,  and  by  him 
they  were  left  to  the  sentence  of  the  judges,  who  ordered 
the  sons  to  bo  pat  to  death  by  diverse  punishments,  but 
the  mother  to  be  beheaded. 

Another  of  the  same  name  suffered  death  for  the  Chris- 
tian faith,  in  company  with  Saint  Perpetua,  under  Cara- 
calla  (211-217  A.  D,).  The  two,  who  alike  remuned  firm 
in  their  refusal  to  offer  sacrifice  as  they  were  required, 
were  first  exposed  to  wild  beasts,  and  after  having  been 
torn  by  them,  were  put  to  death.  R.  D.  Hitchcock. 

Felic'ity,  post-v.  of  Franklin  tp.,  Clermont  co.,  0.,  43 
miles  S.  E.  from  Cincinnati.    Pop.  955. 

Fel'idie  [from  Feli;  the  typical  genns  of  the  fomily], 
a  family  of  the  order  Ferss  and  group  ^luroidea,  distin- 
guished by  the  dentition  (M.  {,  P.  M.  |  or  ),  C.  ^,  I.  {  x  2 
—  28  or  30),  form  of  body  (cat-like),  digitigrade  feel,  and 
(he  absence  of  an  alispheroid  canal.  Most  of  the  forms 
have  retraetile  elaws,  but  the  hunting  leopard  {Gntpardu) 
has  non-T«traetile  ones.  The  family  contains  the  eats, 
lions,  tigers,  panthers,  leopards,  lynxes,  ete. 

Felix,  tp.  of  Qnndy  eo.,  HI.    Pop.  616. 

Fe'liz,  tp.  of  Grundy  eo.,  la.    Pop.  656. 

Fe'lix  [Gr.  tijAit]  Antonics,  a  freedman  of  the  emperor 
Claudius,  whence  bo  was  also,  according  to  Suidas,  called 
Claudius,  and  a  brother  of  the  powerful  freedman  Pallas, 
through  whose  influence  with  the  emperor  and  the  empress 
Agrippino,  Felix  was  appointed  procurator  of  Judsea  about 
53  A.  o.  He  found  his  province  filled  with  disorders  and 
tumults,  caused  by  the  robbers  and  assassins  (•I'can'i)  who 
then  abounded,  and  he  exercised  great  severity  in  repress- 
ing them,  but  he  also  was  guilty  of  great  rapacity.  Mar- 
ried Drusilla  (youngest  daughter  of  Herodes  Agrippa  I.), 
whom  he  induced  to  leave  her  former  husband.  It  was  this 
Felix  to  whom  Lysias  sent  the  apostle  Paul,  and  before 
whom  he  "reasoned  of  righteousness,  temperance,  and 
Judgment  to  come."  In  A.  d.  60  (probably,  but  the  year  is 
nnoertain)  he  was  succeeded  by  Festus,  and  on  his  return 
to  Roma  the  Jews  preferred  complaints  against  him,  but  he 
was  saved  from  punishment  by  the  influence  of  his  brother 
Pallas.  H.  DniBLKR. 

F^lix  (CiLESTiH  Joseph),  Jesuit  preacher,  b.  at  Ncuville- 
suT-l'Eaeaut  June  28,  1810,  began  preaching  in  Paris  in 
1861  with  great  success,  entered  the  Society  of  Jesus  in 
1837,  and  has  contributed  largely  to  L'Ami  rfe  la  Rclirjion, 
and  is  the  author  of  several  works,  "conferences,"  ser- 
mons, etc. 

Felix  (Marcus  Mi5ucirg),  commonly  called  Mixucirg 
Fei.ix,  an  eloquent  Roman  lawyer  and  Christian,  who  prob- 
ably lived  about  230  A.  n.,  but  the  period  when  he  lived  is 
not  at  all  certain.  Wrote  the  dialogue  Orlarint,  designed 
as  a  popular  defence  of  Christianity,  and  remarkable  for  its 
choice  diction.  The  edition  of  Gronovius  (Lcyden,  1707) 
is  one  of  the  best. 

Felix  I.,  Saixt,  succeeded  Pope  Dionysius  Dec.  29, 
269  A.  D.  In  the  persecutions  under  tho  Roman  emperor 
Aurelian  he  was  condemned  to  die,  but  expired  in  prison 
Deo.  22,  274. — Felix  II.,  Pope,  chosen  by  the  Arians  or 
by  the  emperor  Constantius   in  355,  during   Liberius's 
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exile,  upon  whole  return  he  was  expelled.  D.  Nor,  22, 
36.7,  aod  was  canonized  by  the  Romish  Church. — Felix 
III.,  pope  in  4S3  A.  c,  wan  a  native  of  Rome  and  great- 
grandratber  of  Gregory  the  Qrest.  Hi*  oondemnation  of 
Acaiua,  patriarch  of  Conatantinople,  aceuaed  of  bereay  in 
481,  occoaioned  the  firat  achism  between  the  Eastern  and 
the  Western  churches.  D.  Feb.  24  or  25,  492.— Fblix  IV., 
pope  in  July,  528,  appointed  by  Theodorio,  king  of  the 
Golha.  D.  Oct.,  530. — Felix  V.,  Pop«  or  Astipopb,  wa» 
elected  by  the  Council  of  Bile  Not.  S,  1439,  and  oonae- 
crated  July  24,  1440,  but  renounced  the  pontificate  Apr.  0, 
1419. — Felix,  bishop  of  TTrgel,  in  Catalonia,  in  the  eighth 
century,  promulgated  the  "Adoptian  heresy" — »'.  e.  that 
Christ,  aa  man,  was  merely  the  adopted  aon  of  Qod.  He 
waa  deposed  and  banished  about  800,  and  d.  about  818. 

Fell,  tp.  of  Luseme  co..  Fa.    Pop.  343. 

Fei'lah,  plu.  Fellahin'  [Arab,  "peasant"],  a  term 
designating  the  laboring  class  in  Egypt.  They  are  mostly 
Mohammedans,  but  a  few  of  them  are  Copts.  Exoept  the 
slaves,  they  are  the  lowest  class  of  the  population.  Polit- 
ically and  socially,  they  aro  in  a  deplorable  condition. 
They  are  far  more  numerous  than  any  other  body  of  the 
Egyptian  people.  They  are  of  mixed  Coptic,  Arabian,  and 
Nubian  stock.  They  are  licentious,  idle,  and  obstiuate 
from  the  effects  of  many  ages  of  grievous  oppression.  The 
name  Fellahin  is  alao  given  to  the  laboring  classes  of  other 
Mohammedan  countries. 

Fellat'ahs,  Fon'lahs,  or  Fella'ai,  an  interesting 
Mohammedan  people  of  the  Western  Soudan  in  Africa, 
remarkable  for  their  enterprise,  intelligence,  and  religious 
teal.  They  are  a  race,  and  not  a  nation — have  many  tribes, 
several  shades  of  color  and  varieties  of  form,  probably  from 
the  fact  that  they  have  blended  with  various  auliject-racea. 
Thoy  cultivate  Mohammedan  learning  with  much  enthu- 
siasm.  Their  history  ia  quite  obscure.  Saccatoo  is  their 
principal  atate,  but  they  are  the  predominant  people  of 
many  oouotries  in  the  Soudan. 

Fel'lenberf ,  von  (Pbillipp  Emkamuel),  b.  in  Berne, 
Switierland,  June  27,  1771,  waa  a  deacendant  on  the 
molher'a  side  of  Admiral  Van  Tromp,  In  youth  he  im- 
bibed in  some  measure  the  philanthropic  views  of  Pesta- 
loiii,  his  father's  friend,  Fellenberg  studied  at  Colmar 
and  Tiibingen,  and  a  visit  to  Paris  Just  after  Robespierre's 
death  convinced  him  that  a  better  public  education  was 
necessary  to  the  safety  of  society.  He  opposed  the  Frenoh 
in  their  occupation  of  Switierland,  for. which  cause  be 
waa  banished,  but  after  his  return  was  employed  in  im- 

ftortant  diplomatic,  politioal,  and  military  offices.  Fail- 
ng  to  secure  government  aid  in  his  educational  plans,  he 
founded  in  1799  his  famous  educational  and  manual-labor 
establishment  at  Hofwyl,  near  Scbonbiihl,  in  the  oanton  of 
Berne.  In  this  school  Fellenberg  invested  all  his  large  for- 
tune. In  1804,  Pcstaloixi  removed  his  Burgdorf  school  to 
the  old  monastery  of  Munchen-Buchsee,  a^oining  Hofwyl, 
and  admitted  Fellenberg  to  a  share  in  the  management  of 
the  school;  bnt  in  1805,  on  account  of  differing  views  in 
regard  to  methods  of  management,  Pestaloiii  removed  to 
Yverdun.  In  1807,  Fellenb«rg  established  a  scientific  de- 
partment, and  in  1808  a  normal  school  and  an  agricultural 
Institution,  where  scientific  agriculture  was  taught  and  prao- 
tiaed  and  farming-implements  manufactured.  The  Hofwyl 
inatitution  fiourished,  and  before  Fellenberg'a  death  there 
were  in  it  ten  distinct  departments  of  instruction.  Children 
of  all  ages,  the  rich  and  poor  alike,  were  received.  The 
wife  and  nine  children  of  Fellenberg  assisted  him  in  his 
work.  He  d.  at  Berne  Nov.  21,  1844.  A  few  years  after 
his  death  his  establishment  waa  abandoned,  but  many 
ainiilar  onea  have  been  founded  in  various  parts  of  Eu- 
rope. Of  these,  the  most  extensive  are  the  pauper-colonies 
of  Frcdoricksoord,  Wilhelminesoord,Willem80ord,  Watcren, 
Veenhinzen,  and  Oinmcrschans  in  the  Netherlands,  whioh 
contain  nearly  11,000  inmates  in  the  aggregate. 

Feller  (HuNRierrA),  b.  in  Switierland  about  1780  of  a 
wealthy  family,  came,  after  bor  husband's  death  in  1835, 
to  Canada,  where  she  established  the  Grande  Ligne  mission 
for  French  Canadians.  There  she  endured  much  pcrseon- 
tion,  but  finally  triumphed  by  her  gentlencaa,  courage,  and 
benevolence,  and  became  widely  known  and  beloved  by 
Roman  Catholics  aa  well  as  Protestants.  Madame  Feller 
was  a  Baptist.  She  expended  her  own  fortune  in  her  work, 
and  was  afterwards  supported  by  the  benevolent  of  various 
denominations.  D.  at  Grande  Ligne,  province  of  Queheo, 
Canada,  Mar.  27,  1868. 

Feller,  de  (Fra!<(0Ir  Xavier),  a  Jesuit,  b.  at  Brussels 
Aug.  18,  1735,  held  professorships  in  various  Jesnit  col- 
leges. His  principal  works  are  OaUchiame  pkilotophique 
(1773)  and  a  DicUonnaire  hitloriqne  (1781),  often  revised 
and  reprinted.     D.  at  Ratisbon  May  21,  1802. 

Fei'lowes  (Robert),  b.  in  Norfolk,  England,  in  1770; 


graduated  at  St.  Mary's  Hall,  Oxford ;  entered  the  Anglican 
priesthood,  which  he  afterwards  abandoned,  having  em- 
braced new  religious  views.  Ue  was  a  man  of  exalted 
moral  character  and  great  benevolence,  and  was  one  of  th« 
founders  of  the  London  University.  His  peculiar  views 
are  set  forth  in  a  series  of  works,  culminating  in  his  Ae- 
liffion  of  the  Uninerie  (^»36).  D.  in  1847.  Was  for  a  time 
editor  of  the  London  Critical  Review, 

Fel'lows  (Sir  Crarles),  b.  at  Nottingham,  England,  in 
1799;  made  four  expeditions  into  Asia  Minor;  collected 
the  Lycian  Marbles,  now  in  the  British  Museum ;  was 
knighted  in  1845,  and  d.  Nov.  8,  1860.  Author  of  Journal 
of  an  £x<Mrnon  into  Atia  Minor  (1839),  a  Journal  (1841) 
of  his  aecond  expedition,  Xanlhian  Marblet  (1843),  Acconnt 
of  an  Tonic  Trophy  Monument  (1848),  Coinw  of  Ancimt  Ly- 
eia  (1855),  etc.  The  rich  archaeological  remains  of  Lycia 
were,  quite  unknown  until  announced  by  him. 

Fellowfl  (John),  American  general  in  the  war  of  the 
Revolution,  b.  at  Pomfret,  Conn,,  1733,  served  in  the  French 
war,  was  in  the  provincial  congress  in  1775,  led  a  regiment 
to  Boston  after  the  battle  of  Lexington,  commanded  a  brig- 
ade at  Long  Island,  at  White  Plains,  and  at  Bemia'  Heights, 
N.  Y.  His  commission  as  brigadier-general  dated  June  25, 
1770.     D.  at  Sheffield,  Mass.,  Aug.  1,  1808. 

Fellows  (Johk),  b.  at  Sheffield,  Mass..  1760,. gradu- 
ated at  Yale  College  1783,  and  d.  in  New  York  City  Jan. 
3,  1844.  He  wrote  upon  the  authorship  of  Junius,  Li/e 
of  Qeneral  Putnam  (12mo,  18i3),  Ejcpotition  of  the  My- 
(en'es  or  Religioxu  Dogmat  and  Ciutomt  of  the  Ancient 
Egyptian;  Pythagoreant,  and  Druide,  and  Inquiry  into 
f^reenuuonry, 

Fel'lowship,  in  the  universities  of  Oxford,  Cambridge, 
Durham,  and  Dublin,  a  position  held  by  the  fellows  («oeii) 
of  a  particular  college.  The  fellows  were  originally  poor 
students  (chiefly  of  divinity)  who  received  the  income  of  the 
fellowship  as  a  means  of  support,  but  when  they  obtained 
a  sufficient  benefice,  or  became  owners  of  property  beyond 
a  certain  amount,  or  by  marriage  signified  their  abandon- 
ment of  the  Church,  they  lost  the  fellowship.  The  same 
causes,  with  some  modifications  and  exceptions,  will  vacate 
a  fellowship  at  present.  Now,  however,  the  fellowships  are 
rewards  for  eminent  scholarship,  yielding  in  some  oases  a 
very  handsome  income,  besides  other  valuable  perquisites. 
Recent  legislation  has  much  simplified  the  ancient  system 
of  fellowships.  The  fellows  of  certain  American  colleges 
are  simply  members  of  a  board  of  trustees  who  manage  the 
business-affairs  of  their  college. 

Fe'lo  de  Se  [Lat.,  "a  felon  of  himself"],  a  self-mnr- 
derer,  one  who  commits  suicide.  Under  the  English  law 
this  offence  la,  aa  the  name  indicates,  regarded  as  a  pecu- 
liar kind  of  felony.  The  act  causing  death  may  either  be 
deliberate  and  intentional,  with  a  view  to  self-destruction, 
or  a  felonious  attack  upon  another  which  results  unexpect- 
edly in  the  death  of  the  assailant,  as  whore  one  shoots  at 
another,  bnt  the  gun  bursts  and  kills  himself.  The  peraoo 
committing  the  act  must  be  of  years  of  discretion,  and  pos- 
aeasod  of  sufficient  soundness  of  mind  to  be  able  to  appre- 
ciate its  wrongful  nature.  It  follows,  therefore,  that  even 
a  lunatic  may  be  guilty  of  this  crime  if  he  kill  himself  in 
a  lucid  interval.  The  consequences  of  suicide  under  the 
English  law  from  very  eariy  tunes,  as  regards  the  forfeiture 
of  property,  were  the  same  as  attended  the  commission  of 
other  kinds  of  felony,  with  this  important  exception,  how- 
ever— tliat  only  chattels  were  forfeited,  and  not  lands  of 
inheritance,  and  that  no  corruption  of  blood  resulted.  In 
order  to  vest  the  chattels  in  the  Crown  the  fact  of  suicide 
must  be  determined  by  a  coroner's  inquisition.  Formerly, 
in  order  to  show  the  detestation  of  law  for  the  crime,  the 
body  of  the  suicide  was  required  to  be  buried  in  the  high- 
way with  a  stake  driven  through  it.  This  barbarous  mode 
of  burial  was  abolished  by  statute  in  the  reign  of  George 
IV.  (1824),  but  the  law  still  affixes  the  stigma  of  peculiar 
enormity  to  the  offence  by  providing  that  interment  shall 
take  place  by  night,  in  privacy,  and  without  the  perform- 
ance of  the  rites  of  Christian  burial.  The  offence  boa 
never  been  puniahable  in  the  U.  S.,  and  of  course  the 
peculiar  English  modes  of  burial  have  never  been  prac- 
tised. 

The  questions  of  greatest  importance  whioh  ariae  at  the 
present  day  in  relation  to  suicide  occur  in  connection  with 
the  subject  of  life  insurance.  Life  policies  usually  contain 
a  clause  exempting  the  company  from  liability  in  case  the 
insured  "  shall  die  by  his  own  hands  "  or  "  take  his  own 
life."  When  suicide  is  committed  by  a  person  in  tbe  full 
possession  of  bis  mental  faculties  no  difficulty  can  evi- 
dently arise  as  to  the  company's  responsibility ;  but  when 
the  act  is  claimed  to  be  the  consequence  of  insanity,  espe- 
cially when  this  is  only  temporary  in  lis  chanwiter,  or  ia 
nothing  more  than  monomania  or  morbid  impulse,  consid- 
erable diversity  of  opinion  has  arisen  in  tbe  courts  as  to 
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the  effect  of  the  exemption  in  the  policy.  The  prevBlent 
Tiew  seems  to  be  that  if  the  self-murderer,  though  his  mind 
was  disordered,  had  still  "power  to  distinguisb  right  from 
wrong,  and  the  power  to  adhere  to  the  right  and  avoid  the 
wrong,"  the  claim  under  the  policy  is  inralidated.  The 
application  of  this  general  principle  must,  however,  give 
rise  to  many  perplexing  questions.  If  the  death  of  the  in- 
sared  be  caused  "  by  his  own  hand,"  but  is  purely  acci- 
dental, as  if  he  should  take  poison  by  mistake  or  shoot 
himself  by  tome  unfortunate  mischance,  there  is  general 
agreement  among  the  legal  authorities  that  the  company 
remains  liable.  If  the  insured,  being  in  the  possession  of 
his  ordinary  reasoning  faculties,  from  anger,  pride,  jeal- 
ousy, or  a  desire  to  escape  from  the  ills  of  life,  intention- 
ally takes  bis  own  life,  tnere  can  be  no  recovery.  On  the 
other  hand,  if  the  death  is  caused  by  his  voluntary  act, 
and  he  knows  and  intends  that  his  death  shall  be  the  result, 
bat  his  reasoning  faculties  are  so  far  impaired  that  he  does 
Dot  understand  Uie  general  nature  and  consequenoes  of  the 
act,  or  is  impelled  thereto  by  an  insane  impulse  which  he 
has  not  the  power  to  resist,  the  insurer  is  liable.  ^Lifc  In- 
turaHce  Co.  vs.  Terry,  15  Wallace,  U.  S.  Reports,  580.) 
This  proposition,  however,  has  been  criticised  in  the  very 
recent  case  of  Van  Zandt  vs.  Life  Luuranee  Co.,  55  N.  T. 
178,  and  the  whole  subject  is  still  open  for  discussion.  If 
there  be  no  exemption  clause  in  the  policy,  and  suicide  be 
eommitted  in  a  flt  of  temporary  insanity,  the  insurer  Is 
liable.  Whether  the  insurer  would  be  responsible  in  tho 
lame  way  under  such  a  policy  if  the  insured  were  sane  at 
the  time  of  committing  the  act,  is  not  yet  definitely  settled. 
The  presumption  is,  that  this  would  be  regarded  as  a  fraud 
upon  the  company  which  would  make  the  policy  null  and 
TOid.     (See  May  on  Ituuranee.) 

GaoBaE  Chask.    Rbviiid  Br  T.  W.  Dwioht. 

Fel'0117  [derivation  uncertain.  Some  etymologists  sap- 
pose  it  to  be  a  compound  of  the  Saxon  word  /ek,  "  fee  "  or 
''  feud,"  and  the  Qerman  word  ton,  "  price  "  or  "  value," 
mud  its  original  meaning  therefore  to  have  been  "  the  price 
or  cost  of  one's  fee."  Others  refer  it  to  the  Saxon  verb 
yrUn  at/den,  to  "fail"  or  "fall,"  because  the  criminal's 
property /i;M  to  his  superior  lord  or  to  the  Crown].  Under 
the  English  common  law  all  grades  of  criminal  offences 
hare,  from  an  early  period,  been  divided  into  two  great 
classes,  felonies  and  misdemeanors.  The  principle  of  clas- 
sification in  accordance  with  which  this  distinction  was 
made  did  not  depend  upon  any  definite  inherent  peculi- 
arity by  which  the  offences  in  one  category  were  separated 
from  those  in  the  other,  but  merely  upon  the  difference  in 
the  modes  of  punishment  adopted.  The  commission  of 
offences  of  greater  criminality  was  attended  with  a  for- 
feiture of  the  wrt)ngdoer's  lands,  goods,  or  both,  and  all 
crimes  thus  punished  were  included  under  the  comprehen- 
sive designation  felony.  Death  was  in  a  large  number  of 
instances  superadded  to  forfeiture,  but  was  not  a  distin- 
guishing characteristic  of  this  grade  of  offence.  The  com- 
mon belief,  that  in  order  for  a  crime  to  be  felonious  it  must 
be  one  for  which  capital  punishment  is  inflicted,  is  entirely 
erroneous.  In  the  English  law  at  the  present  day  there 
have  been  some  important  changes  made  in  the  laws  oon- 
eeming  forfeiture,  out  the  term  "felony"  retains  its  pre- 
viously established  signification,  and  no  offence  comes 
under  this  designation  to  which  forfeiture  is  not  annexed 
as  a  penalty.  Goods  and  chattels  are  forfeited  upon  con- 
Tiction  for  any  felony,  but  in  the  case  of  lands  conviction 
alone  is  not  sufiicient,  but  sentence  of  attainder  must  be 
pronounced.  (See  Attainder.)  By  attainder  for  felony 
tho  offender  forfeits  the  profits  of  all  freehold  estates  during 
life;  if  tho  offence  be  murder,  he  also  forfeits,  after  bis 
death,  all  lands  held  in  fee  simple  to  the  Crown  for  a  year 
and  a  day.  (See  FonrEiTURE.)  In  the  U.  S.,  whore  the 
nature  and  punishment  of  crimes  are  generally  determined 
by  statutory  provisions,  there  is  no  universally  recognised 
meaning  given  to  the  word  "  felony."  Some  States  which 
have  still  retained  it  in  use  give  to  it  a  specific  definition, 
employing  it  to  designate  crimes  involving  a  certain  kind 
of  penalty,  but  making  the  penalty  of  a  different  character 
from  that  by  which  its  meaning  was  originally  determined. 
Thus,  in  New  York  any  offence  punishable  by  death  or  by 
imprisonment  in  a  State  prison  ts  a  felony.  In  a  few  States 
the  use  of  the  term  is  entirely  discarded,  and  if  it  be  em- 
ployed at  all  in  legal  proceedings,  it  is  without  definite- 
ness  and  precision  of  meaning.     (See  Crime.) 

Georoe  Chase.     Revised  bt  T.  W.  Dwight. 

Fel'sing  (Jakob),  German  engraver,  bom  at  Darm- 
stadt 1802,  wrought  in  Italy  ten  years,  and  then,  in  1832, 
obtained  at  Darmstadt  the  title  of  engraver  to  the  court. 
Tke  Uarriof/e  of  Saint  Catharine,  after  Correggio,  Ifol;/ 
Family,  after  Overbcck,  and  Violin-Player,  after  Raphael, 
are  among  his  best  works. 

FelaA-B&nya,  town  of  Hungary,  county  of  Ssathmir, 


in  the  neighborhood  of  rich  gold,  silver,  copper,  and  load 
mines.     Pop.  5500. 

Felspari    See  Pelmpar. 

Fel'stone,  a  name  given  by  some  writers  to  such  rocks 
as  congist  largely  of  feldspar,  such  as  pitch-stone,  the  tra- 
chytes, phonolite,  etc. 

Felt  [kindred  to  the  Or.  riAoc, "  felt "],  a  stuff  composed 
of  wool,  fur,  or  hair,  of  which  the  fibres  are  so  entangled 
and  interlaced  that  they  cannot  readily  be  separated.  Felt 
is  on  article  which  has  long  been  known.  Uomer  and 
Hesiod  distinctly  mention  it.  It  was  a  common  material 
for  caps,  hosiery,  floor-cloths,  tents,  and  cloaks.  It  has 
long  been  known  in  the  East,  and  the  nomads  of  the  desert 
largely  occupy  tents  of  felt.  There  is,  however,  a  tradi- 
tion that  Saint  Clement  discovered  felt  while  on  a  pilgrim- 
age. Having  put  a  bat  of  carded  wool  into  each  shoe  to 
save  his  feet  from  blistering,  he  found  at  his  journey's  end 
that  moisture  and  friction  had  converted  tho  wool  into  felt. 

Waste  wool  is  largely  employed  for  felting.  It  is  first 
deprived  of  its  oil,  then  carded  and  placed  in  a  machine, 
where  it  is  kept  wet  with  hot  water  and  subjected  to  a  pro- 
cess of  beating,  by  which  the  fibres  are  made  to  move  upon 
eaoh  other  until  the  interlocking  of  their  serrations  and  the 
curling  of  the  fibre  itself  unite  the  whole  into  a  compact 
sheet  of  felt.  The  fulling  of  doth  is  but  a  partial  felting 
of  wool  already  woven.  Felted  wool  is  used  for  carpets 
(often  beautifully  printed),  carpet-covers,  coarse  hats,  car- 
riage-linings, and  even  for  cloaks  and  other  garments.  The 
cheapest  woollen  rags,  etc.  are  worked  into  felt  for  covering 
steam-boilers.  This  is  an  excellent  non-conduotor,  and 
greatly  diminishes  the  waste  of  heat.  Roofing  felt  is  a 
coarse  kind,  usually  coated  and  filled  with  coal-tar,  and 
sometimes  with  tar  and  powdered  slate.  Felt  is  also  used 
for  sheathing  walls,  and  is  useful  as  a  non-conductor  of 
heat.  Felt  for  hats  is  made  of  the  fur  of  nutria,  raccoons, 
beavers,  conies  (rabbits),  etc.,  and  is  generally  mixed  with 
some  Saxony  or  other  felting  wool.  The  heap  of  fur  is 
struck  with  a  bowstring  until  it  falls  into  an  even  layer, 
and  it  is  felted  by  working  it  with  the  hands  in  a  soapy 
liquid.  Machinery  is  also  sometimes  used  in  this  process. 
The  U.  S.  census  of  1870  reports  the  manufacture  for  that 
year  of  586,000  yards  of  felt  carpeting,  made  in  Connecti- 
cut, New  York,  and  Pennsylvania,  but  there  are  no  sepa- 
rate returns  for  the  manufacture  of  felt  hats  or  clothing, 
or  of  bailer,  roofing,  and  wall  felts.  Felt  stiffened  with 
dextrine,  etc.  is  used  for  making  surgeons'  splints. 

Felt  (Rev.  Joseph  Barlow),  LL.D.,  American  scholar 
and  author,  b.  at  Salem,  Mass.,  Deo.  22, 1789,  graduated  at 
Dartmouth  College  1813,  and  d.  in  Salem  Sept.  8, 1860.  He 
was  pastor  at  Sharon  and  at  Hamilton,  Mass.,  from  1821 
to  1824,  and  from  1824  to  1S34,  respectively.  In  1846  he 
completed  the  classification  and  binding  of  the  archives 
of  the  State  of  Massachusetts.  Ho  was  president  of  the 
New  England  Historical  and  Genealogical  Society  1850- 
53,  besides  holding  other  offices  in  kindred  institutions. 
AnnaU  of  Salem  (1627).  Hittory  of  Mcueackuaett*  Currency 
(1839),  Bccleeiaetieal  Hittory  of  Neu)  England  (2  vols., 
1855-42),  etc.,  were  among  his  publications. 

Fel'tOB,  post-v.  of  S.  Murderkill  hundred,  Kent  «o., 
Del.,  on  the  Delaware  R.  R.,  10  miles  S.  of  Dover.  It  is 
the  seat  of  an  institute  and  classical  seminary.     Pop.  437. 

Fel'ton  (Cornelius  Cohway),  LL.D.,  American  scholar 
and  author,  b.  at  West  Newbury,  Mass.,  Nov.  6, 1807,  grad- 
uated at  Harvard  University  1827,  and  taught  in  North- 
ampton, Mass.,  and  at  Genesee,  N.  Y.  In  1829  be  was 
Latin  tutor  at  Harvard  University,  in  1830  Greek  tutor  at 
the  same  institution.  In  1832  be  became  Eliot  professor 
of  Greek  there,  and  July  19,  1860,  was  inaugurated  its 
president  D.  at  Chester,  Pa.,  Feb.  26, 1862.  President 
Felton's  publications  were  numerons.  Homer,  with  Bng- 
lith  Note*  and  Flarman'i  Illuitration;  appeared  in  1 833  ; 
Meniel's  Oerman  Literature  (translation  in  3  vols.)  in  1840; 
in  1841  the  Claude  of  Aristophanes.  In  1843,  with  Sears 
and  Edwards,  he  published  Ancient  Literature  and  Art;  in 
1845  assisted  Prof.  Longfellow  in  the  Pott*  and  Poetry 
of' Europe;  in  1849  edited  the  Panegyrieue  of  Isocrates, 
the  Agamemnon  of  JBsohylus,  and  translated  Gnyot's  £arli 
and  Man.  In  1852  he  edited  the  Birde  of  Aristophanes; 
in  1853-54  he  made  a  European  tour;  in  1855  revised  for 
publication  Smith's  Hittory  of  Oreece,  with  an  edition  of 
Lord  Carlisle's  Diary  in  Turkith  and  Qreek  Water:  A 
selection  from  modern  Greek  writers  was  published  by  him 
in  1856.  Other  works  of  his  were  a  Life  of  Gen.  Eaton  in 
Sparks's  ^men'eaa  Biography,  occasional  addresses,  and 
contributions  to  the  North  American  Beview,  etc.  He  con- 
tributed to  tho  JVen  American  Cycloprdia,  wrote  upon 
Spiritualism  in  the  Botton  Courier  in  1857-58,  was  a  mem- 
ber of  the  Massachusetts  board  of  education,  regent  of  the 
Smithsonian  Institution,  and  member  of  the  American 
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FELT'S  MILLS— FENCING. 


Academy  of  Arts  and  Soienow.  Familiar  Lttltrt  from 
Burope  wu  pnblished  in  186i>. 

Felt*8  Mills,  post-T.  of  Rutland  tp.,  Jefferson  eo., 
K.  Y.,  on  the  Block  River  and  the  Utiea  and  Black  Rivor 
R.  R.,  8  miles  E.  by  N.  of  Watertown,  has  important  man- 
ufactures of  leather.     Pop.  235. 

Feloc'ca  [from  the  Arabic],  a  Tessel  used  in  the  Medi- 
terranean Sea,  having  a  small  tonnage,  light  draught,  and 
great  speed  with  a  light  wind.  These  vessels  have  from 
ten  to  eighteen  sweeps  or  large  oars,  carry  lateen  sails,  and 
have  frequently  a  rudder  at  each  end,  so  that  they  may  be 
used  as  "  double-enders  *'  and  may  reverse  their  course 
without  tacking  or  veering. 

Feme  Coverte.    See  Married  Womev. 

Fem'eril,  or  Feh'marn,  a  very  low,  perfectly  level, 
marshy,  but  fertile  island  in  the  Baltic,  belonging  to  Prus- 
sia, and  eonarated  from  Holstein  by  a  narrow  and  shallow 
sound.   It  has  two  towns,  Burg  and  Petersdorf.   Pop.  9600. 

Femme  Osage,  post-tp.  of  Bt.  Charles  co..  Mo.  Pop. 
238.3.  ' 

Fe'mur  [Lat.  the  "thigh  "],  in  the  vertebrate  skeleton 
the  proximal  bone  of  the  posterior  extremity,  interposed 
between  the  innominate  bone  and  the  tibia  and  fibula,  the 
bones  of  the  leg.  It  has  (1)  a  globular  head,  rotating  with- 
in the  acetabulum  or  socket  of  the  hip,  and  joined  by  a  (2) 
neck  to  the  main  femur  or  (3)  tiq/);  also  (4,  S)  ^  greater 
and  a  letter  trochanter,  prominences  for  attaching  the  ro- 
tating muscles  and  giving  them  leverage;  (6)  t,  linea  at- 
pera,  or  "  rough  line,"  running  lengthwise  for  the  attach- 
ment of  muscles;  and  (7,8)  outer  and  inner  eondyletf  tit  iho 
lower  end,  affording  articulating  surfaces  for  union  with 
the  bones  of  the  leg.  The  femur  in  man  is  popularly  called 
the  thigh-bone. 

Fences,  Law  of.  At  common  law,  land-owners  were 
under  no  obligation  to  build  and  maintain  fences  between 
their  premises  and  those  of  adjacent  owners.  Trespasses 
by  cattle  and  other  animals  were  to  be  prevented,  not  by 
means  of  fencesj  but  by  a  duty  imposed  upon  each  owner 
of  animals  to  keep  them  within  the  precincts  of  his  own 
estate,  and  to  take  precautions  against  their  entering  upon 
a  neighbor's  premises.  If  cattle  should  escape  and  do 
injury  to  another's  land,  their  owner  would  be  liable  in  an 
action  for  damages.  The  obligation  to  build  fences  might, 
however,  bo  assumed  by  contract  or  imposed  by  prescrip- 
tion, as  if  a  land-owner  should  keep  up  fences  upon  his 
Property  for  twenty  years  to  the  benefit  of  his  neighbor. 
n  such  cases,  if  damage  should  be  done  by  cattle  trespass- 
ing in  consequence  of  a  defect  in  the  fences,  the  fenoe- 
builder  would  be  responsible,  and  not,  as  customarily,  the 
oattle-owner.  At  the  present  day  the  matter  of  fenoe- 
building  is  generally  regulated  to  some  extent  by  statute, 
both  in  England  and  in  this  country.  The  duties  im- 
posed upon  railroad  oompanies  to  maintain  fences  along 
the  line  of  their  routes  are  particularly  minute  and  exact- 
ing. (The  statutes  of  each  State  should  be  specially  con- 
sulted.)     Georoe  Chase.    Revised  by  T.  \t.  Dwioht. 

Fen'cing  [formerly  called  "the  fence,"  a  contraction 
of  (ie/'ence].  Combat  with  the  sword  is  as  old  as  the  his- 
tory of  the  human  race.  The  Roman  soldier  was  a  care- 
fully instructed  swordsman,  but  aided  by  the  shield.  Fen- 
cing, the  art  of  handling  the  small-sword  witU  skill  in 
attack  and  to  the  greatest  advantage,  relying  upon  it  as  a 
means  of  defence,  came  into  use  after  armor  and  the  shield 
ceased  to  be  worn.  It  was  in  Italy  during  the  religious 
wars  of  Charles  V.,  under  a  condition  of  society  which 
rendered  life  particularly  insecure,  that  the  small-sword  or 
rapier  was  adopted  and  habitually  worn  by  military  and 
state  offioem,  and  generally  by  all  men  whose  position  in 
society  or  whoso  occupation  permitted  it.  Then  and  there 
its  skilful  use  was  found  essential,  and  fencing  at  that 
period  and  long  subsequently  was  considered  a  necessary 
art.  The  Italians,  who  were  export  fenoers,  were  the  in- 
structors of  the  art,  first  in  Spain  and  afterwards  in 
France,  where,  during  the  last  century,  fencing  was 
brought  to  the  highest  perfection. 

The  small-sword,  when  once  it  came  into  use,  was  adopt- 
ed as  the  fairest  weapon  for  duelling;  and  though  to  the 
custom  of  wearing  it  may  be  charged  the  disposition  to 
indulge  in  violence,  many  desperate  encounters  in  which 
innocent  persons  sometimes  suffered,  and  the  loss  of  valu- 
able lives,  it  must  be  said  that  the  practice  of  duelling, 
which  had  previously  been  so  conducted  that  every  unfair 
advantage  was  taken  and  allowed,  and  with  a  revolting 
display  of  ferocious  passions,  was  greatly  bumanizod  by 
the  refinement  introduced  by  the  rules  and  art  of  fencing. 
Skill  with  the  sword  is  practically  of  advantage  to  those 
npon  whom  falls  the  duty  of  the  national  defence,  to  en- 
aole  them  to  use  loyally  the  weapon  they  alone  are  re. 
quired  to  wear.  But  as  the  sword  is  no  longer  generally 
worn,  and  is  not,  among  English-speaking  peoples,  used  in 


duelling,  adroitness  In  its  ose  may  no  longer  be  feared  as 
likely  to  oreate  a  fondness  for  contention;  and  fencing 
may  b«  and.  is  now  resorted  to  as  an  enjoyable  and  boaltb- 
ful  recreation  and  a^  a  certain  means  of  physical  develop- 
ment. As  an  exeroise  it  is  void  of  danger,  gives  no  occa- 
sion for  rudeness,  calls  for  no  over-exertion,  yet  brings  into 
active  and  graceful  play  every  muscle  of  the  body,  and 
demands  the  eager  and  unremitting  attention  of  every 
faculty. 

A  distinguished  French  authority  on  the  art  of  fencing 
declares  that  a  swordsman,  on  crossing  blades  with  an  an- 
tagonist and  before  closing  in  combat,  must  take  in  at  a 
glance  tho  intellectual  and  physical  powers  of  his  adver- 
sary, so  as  to  judge  of  the  employment  he  will  likely  make 
of  them,  and  decide  by  tho  first  few  movements  of  his 
weapon  if  he  is  a  man  of  nerve  or  one  that  may  be  intimi- 
dated or  confused ;  observe  on  the  instant  if  bis  guard  is 
faulty,  and  what  advantage  may  be  taken  of  it;  discover 
by  feints  his  natural  parry,  and  by  his  attitude  and  aspect 
whether  his ybrfe  is  the  attack  or  defence;  if  he  will  prob- 
ably rush  in,  trusting  all  to  strength  and  audacity ;  and 
of  whose  attack  signal  advantage  may  bo  taken  if  antici- 
pated, or  contend  warily  with  the  skill  of  one  accustomed 
to  fencing,  and  must  therefore  be  attacked  with  caution. 
This,  so  truo  in  mortal  combat,  must  bo  borne  in  mind  by 
fencers  to  secure  the  best  advantages  from  the  use  of  foils 
as  an  exercise. 

The  Foil. — The  foil  or  small-sword  consists  of  two  parts, 
the  hilt  and  blade;  and  the  hilt  of  three  pieces,  tho  pom- 
mel, the  gripe,  and  the  guard.  The  part  of  the  blade 
neatest  the  guard  is  the  fort.  The  two-thirds  nearest  the 
point  are  the  fooble.  The  side  of  tho  gripe  on  which  the 
thumb  rests  should  l>e  broad,  flat,  and  convex,  the  oppo- 
site side  slightly  concave. 

To  hold  tho  foil  or  sword  in  the  most  advantageous  man- 
ner, the  thumb  must  be  extended  along  the  convex  side  of 
the  handle,  and  at  least  half  an  inch  from  tho  guard.  The 
fore  finger  is  partially  extended  on  the  under  side,  the 
middle  portion  opposite  the  thumb.  The  remaining  fingers 
embrace  lightly  the  side  of  the  handle.  At  the  moment 
of  making  a  blow  or  parry  the  handle  is  firmly  grasped, 
but  to  bold  it  eo  constantly  would  soon  fatigue  and  para- 
lyse the  hand. 

The  guard  is  the  attitude  a  swordsman  assumes,  best 
calculated  for  attack  and  defence.  It  is  the  position  men 
take  naturally  when  they  meet  in  combat.  The  right  foot 
is  twice  its  length  in  front  of  the  left,  the  knees  bent  equal- 
ly, the  right  being  vertically  over  the  instep.  The  body 
should  be  erect,  and  its  weight  resting  a  little  more  on  the 
left  than  the  right  leg.  The  right  foot  should  point  directly 
to  the  front,  and  the  knees  be  flared  spart.  The  weapon  is 
at  the  same  time  raised  to  the  height  of  the  waist  and 
turned  near  the  left  side,  bringing  the  point  to  the  front; 
the  right  arm  is  extended  till  it  is  half  bent,  the  elbow 
about  six  inches  in  front  of  the  side  and  tamed  in  towards 
the  body,  tho  band  at  the  height  of  and  opposite  the  right 
nipple,  the  nails  turned  up,  the  thumb  horiiontal,  the  bock 
to  the  right.  The  point  of  the  blade  should  be  at  the 
height  and  in  front  of  the  eyes.  The  left  band  is  extended 
to  the  rear  and  a  few  inches  higher  than  the  head,  the 
elbow  is  slightly  bent,  the  hand  open,  palm  to  the  front. 
The  arm  from  the  shoulder  to  the  end  of  the  fingers  forms 
a  curve.  The  reverse  of  this  position  is  true  for  left-handed 
men.  The  guard  here  described  is  the  "middle  guard," 
because  in  it  the  weapon  occupies  a  middle  position  in  ref- 
erence to  those  it  assumes  in  tne  defence.  When  on  guard 
it  is  essential  to  be  covered  on  the  side  towards  which  the 
adversary's  blade  points. 

If  the  hand  is  carried  to  the  right  till  It  is  so  nearly  in 
front  of  tho  right  shoulder  that  the  adversary's  point,  if  ex- 
tended on  that  side,  would  not  touch,  one  is  covered  and 
tho  guard  of  tierce  is  formed;  if  to  the  left  till  the  hand  is 
sufiiciently  in  front  of  the  left  breast  to  divert  the  point  on 
that  side,  the  guard  of  quarto  is  formed.  The  moment 
blades  are  crossed  one  or  the  other  of  these  guards  is 
formed,  and  is  called  the  engagement. 

Men  of  small  stature  should  form  the  guard  with  the 
hand  nearly  as  high  as  the  neck ;  those  of  medium  size, 
with  the  hand  as  high  a^  the  breast;  tall  men,  with  the 
band  a  little  below  the  breast.  Although  the  guard  should 
be  habitually  taken  according  to  stature,  still  it  must  be 
varied,  for  it  is  dangerous  not  to  make  the  height  of  the 
guard  correspond  with  that  of  one's  adversary. 

The  engagement  is  the  act  of  crossing  weapons  and  bring- 
ing them  into  contaot.  When  the  right  of  tho  blades  is  in 
contact,  the  engagement  is  in  tierce ;  if  the  left,  the  engage- 
ment is  in  quarte.  When  the  hand  is  turned  so  as  to 
bring  tho  hock  up  and  obliquely  to  the  left,  and  the  points 
lowered  and  brought  in  contact  on  the  right,  and  at  the 
height  of  tho  groin,  the  engagement  is  in  seconde. 

Tbeso  are  the  only  three  engagements,  and  from  theso 
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all  blows  are  made;  the  last  i>  rarely  offered,  unless  from  a 
feeling  of  superiority  and  to  provoke  an  attack. 

The  opponiioH  is  a  slight  movement  of  the  sword  to  bear 
the  point  of  the  antagonist's  weapon  oat  of  the  line  of  the 
person  while  delirering  a  blow  to  prevent  falling  upon  it, 
and  to  aroid  receiving  a  blow  in  return  when  in  the  act  of 
recovering  the  position  of  guard.  It  must  be  insisted  upon 
from  the  first  blow  a  beginner  makes  till  it  becomes  a  con- 
firmed habit. 

To  ckaitge  the  engagemni,  make  a  very  small  quick  move- 
ment of  the  point,  passing  it  under  and  as  near  as  possible 
to  the  blade  of  the  antagonist  to  the  opposite  side ;  this 
movement  must  be  abrupt,  and  executed  with  the  fingers 
only,  without  lowering  the  band.  Comr  at  the  instant  the 
point  of  this  opposing  blade  is  felt. 

Feeling  Ike  blade  consists  in  supporting  and  keeping  the 
weapon  in  contact  with  the  adversary's,  without  pressing 
npon  it.  This  requires  a  delicate  sensibility  of  tne  hand 
most  essential  to  acquire.  It  indicates,  in  conneotion  with 
the  eye,  when  the  opponent's  blade  has  commenced  an  at- 
tack, and  enables  the  weapon  to  be  so  managed  in  the 
parries  as  to  deflect  a  blow  without  violence. 

Fingertttg  the  iword  is  to  conduct  the  point  of  the  sword 
by  the  action  of  the  fingers  alone,  without  the  aid  of  the 
wrist.  To  do  this,  the  grasp,  particularly  of  the  two  mid- 
dle fingers,  must  be  alternately  relaxed  and  tightened.  It 
is  only  by  cultivating  this  that  disengagements  can  be 
abruptly  and  closely  made,  and  the  point  moved  with 
qaiekncss,  dexterity,  and  precision  either  in  making  a  feint 
or  avoiding  the  adversary's  disengagement  in  order  to  de- 
liTcr  a  blow. 

The  itow  is  the  act  of  directing  the  point  towards  the 
antagonist.  It  may  be  delivered  in  two  ways — by  means  of 
the  tkruet,  or  with  the  thrust  combined  with  the  extension 
of  the  body  called  tho  development. 

To  tkrutt,  extend  the  arm  to  the  front  folly  and  vigor- 
oasly,  raising  the  hand  to  tho  height  of  the  mouth,  and 
lower  the  point  slightly  by  bending  the  wrist,  but  without 
loosening  the  grasp.  At  tbo  same  time  throw  the  weight 
of  the  body  forward  on  tho  right  leg  by  straightening 
quickly  and  stiffly  the  left,  and  bring  down  the  left  arm  by 
the  side,  rigidly  extended,  tho  hand  about  three  inches 
above  the  1^  leg,  fingers  extended  and  joined,  the  palm  to 
the  left. 

The  eUmtion  is  raising  the  sword-hand  when  delivering 
the  blow.  This  movement  of  the  hand  increases  tho  prob- 
abilities of  making  a  successful  blow,  while  it  acts  as  an 
important  protection  from  a  return  blow. 

The  development  is  executed  by,  in  addition  to  the  action 
prescribed  for  the  thryut,  advancing  the  right  foot  close  to 
the  gronnd  about  twice  it*  length,  the  left  foot  remaining 
firm  in  its  position ;  the  body  is  slightly  thrown  forward 
in  an  easy  attitude,  the  head  erect ;  the  right  knee  vertical 
over  the  instep. 

To  recorer  the  guard,  raise  the  toe  of  the  right  foot,  and 
exert  strongly  the  muscles  of  the  right  leg,  throwing  up 
rapidly  the  left  arm  to  tho  rear  at  the  same  moment,  and 
take  the  position  of  guard.  The  right  hand  should  be 
brought  instantly  to  its  position,  never  falling  belovi  it. 

The  left  arm  is  an  important  auxiliary  in  all  these  move- 
ments in  maintaining  the  equilibrium,  and  in  materially 
assisting  in  the  development  and  recovery  of  the  guard. 

To  adcanee,  move  the  right  foot  quickly  forward  its  own 
length,  raising  it  but  slightly  from  the  ground,  and  follow 
it  at  once  with  the  loft,  moving  it  the  same  distance,  and 
resume  the  position  of  guard.  In  advancing  to  make  a 
blow  at  an  antagonist  who  is  out  of  distance,  it  is  necessary 
to  bring  np  the  left  foot  near  the  right,  keeping  tho  legs 
well  bent. 

To  retreat,  moTe  the  left  foot  its  length  to  the  rear,  and 
follow  it  quickly  with  the  right,  moving  it  tho  samo  dis- 
tance, and  resume  tho  position  of  guard.  The  hand  and 
point  must  neither  rise  nor  fall  in  these  movements.  The 
point  must  remain  steadily  presented  in  a  menacing  atti- 
tude at  the  advf^sary. 

Poinie  of  A  tlnek. — There  are  three  general  points  where 
an  antagonist  may  be  attacked  when  on  guard.  As  the 
breast  is  nearest  and  most  vulnerable,  it  is  to  be  aimed  at 
whenever  exposed.  But  the  point  cannot,  in  a  desperate  en- 
sonnter,  be  directed  with  absolute  certainty,  and  cannot  but 
be  damaging  wherever  it  touches.  Tho  blow  at  the  face  and 
right  side,  on  the  right  of  the  weapon,  is  the  attack  on  the 
"  right ;"  at  the  face  and  left  side,  on  the  left  of  tho  weapon, 
the  attack  on  the  "  left ;"  and  under  the  sword-arm,  the 
attack  "  below."  Two  of  these  points  are  always  exposed, 
as  the  weapon  can  guard  but  one  at  any  one  moment. 

The  direct  blom  is  the  result  of  the  effort  which  carries 
the  point  to  the  front,  in  the  most  direct  line,  to  the  point 
of  attack.  It  is  the  quickest  of  all  the  blows,  and  of  course 
should  be  executed  whenever  the  opportunity  offers — that 
is,  whenever  the  antagonist  is  mtcocered.    For  instance,  if 


engaged  in  tierce,  to  deliver  a  direct  blow  the  point  would 
be  moved  to  the  front  on  the  same  side  (the  right)  as  the 
engagement,  shonld  the  antagonist  momentarily  uncover 
himsdf. 

To  ditengage  is  to  change  the  direetion  of  the  point  and 
deliver  a  blow  at  the  antagonist  whore  ho  is  not  protected 
by  his  weapon ;  the  movement  of  the  point  must  precede 
the  development.  But  these  acts  must  be  as  nearly  simul- 
taneous as  possible. 

The  meaaure  is  the  distance  the  point  attains  when  the 
person  is  fully  developed. 

The  nppel  is  striking  tho  right  foot  on  the  ground,  and 
generally  twice  in  rapid  succession,  by  raising  it  about  an 
inch  and  striking  it  back  with  force.  It  is  resorted  to  in 
making  a  feint  to  discompose  the  antagonist,  or  is  done  by 
the  fencer  to  reassure  himself  in  his  position  aft«r  a  retreat, 
and  deter  his  adversary  from  advancing  too  rapidly. 

A  parry  is  the  action  of  turning  aside  the  antagonist's 
blade  from  the  point  at  which  it  is  aimed.  This  is  done 
with  the  fort  of  the  blade.  Ten  parries  have  been  decided 
upon  as  affording  protection  to  the  person  from  all  blows 
that  can  be  directed  at  it.  They  are  designated  by  the 
(old)  French  ordinal  numbers,  and  are  thus  known  in  all 
languages — viz.  prime,  seconde,  tierce,  quarte,  quinte,  six, 
sept,  octave,  conntcr-tiorce,  and  counter-quarte.  Tierce, 
quarte,  quinte,  and  six  arc  called  simple  parries,  as  the 
weapon  is  but  slightly  moved  from  tho  position  of  guard. 
Prime,  seconde,  sept,  and  octave  are  called  half-counters, 
as  the  point  describes  a  half  circle  in  effecting  the  parry. 
The  remaining  two  are  called  counters,  as  the  point  is  made 
to  describe  a  complete  oun'e,  returning  to  its  original  posi- 
tion. To  parry  correctly,  tho  weapon  must  take  a  position 
which  will  protect  the  person,  while  at  the  same  time  the 
point  is  retained  in  front  of  the  antagonist.  The  advantage 
of  having  a  number  of  parries  is  to  add  to  the  security  of 
the  defence  by  embarrassing  the  antagonist  in  deciding 
which  will  be  resorted  to. 


Prime  it  the  position  that  would  be  involuntarily  taken 
by  one  if  attacked  when  in  the  act  of  drawing  his  blade 
from  the  scabbard.  From  the  position  of  guard  it  is  formed 
by  taming  the  hand  until  the  back  is  towards  the  left, 
keeping  the  point  stationary  to  the  front,  then  raise  the 
hand  diagonaJly  to  the  left  until  the  fore  arm  is  In  front  of 
the  forehead,  describing  with  the  point,  in  descending,  a 
curve  from  right  to  left,  arresting  it  on  a  line  with  the  left 
side  at  the  height  of  the  waist.  It  is  necessary  to  describe 
a  curve  with  the  point,  so  that  the  blade  will  cut  the  line 
of  approach  of  the  opposite  weapon.  Executed  properly, 
it  is  most  effective,  as  it  may  be  used  to  turn  aside  every 
blow  that  can  be  made  from  the  position  of  guard,  which 
cannot  be  said  of  any  other  parry.  It  is  particularly  ad- 
vantageous to  men  of  small  stature. 


ileeoade  naturally  follows  prime  in  case  that  parry  is 
avoided.  From  guard  it  is  formed  by  turning  the  band  in 
pronation,  both  lowering  it  and  moving  it  slightly  to  the 
right,  describing  with  the  point  a  curve,  the  convexity  to 
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the  left,  arreating  the  point  od  a  line  with  the  right  aide 
and  at  the  height  of  the  groin. 


Tir.rcr. — When  scconde  haa  been  avoided  by  the  antag- 
onist's point,  tierce  would  be  resorted  to  inroluntarily ;  it 
ia  nearly  the  same  as  the  guard  of  tieroe.  From  the  mid- 
dle gaard  it  is  formed  by  moving  the  hand  to  the  right 
till  it  ia  opposite  the  right  aide,  keeping  it  in  aupination — 
that  is,  with  the  back  down ;  the  point  moves  as  little  aa 
possible,  the  hand  is  drawn  slightly  back. 


Qitarte  would  naturally  follow  to  parry  a  high  disen- 
gagement from  tierce.  It  is  formed  from  the  middle  guard 
by  moving  the  hand  to  the  left  as  far  aa  the  left  side,  in- 
clining the  nails  slightly  to  the  left.  The  point  is  main- 
tained in  its  position  as  nearly  as  possible. 


a  low  disengagement  from  tieroe.  It  is  formed  by  lowering 
the  hand  diagonally,  placing  it  in  front  of  the  left  side  at 
the  height  of  the  groin,  the  nails  to  the  left ;  the  point 
is  arrested  as  nearly  as  possible  on  a  line  with  the  right 
shoulder  of  the  antagonist. 

Sir  was  formerly  tierce  parry,  and  constituted  among 
early  masters  tho  guard  of  tierce  ;  it  is  yet  too  frequently 
confounded  with  the  trne  tieroe.  It  is  formed  from  middle 
guard  by  turning  the  hand  in  pronation  and  moving  it  op- 
posite the  right  side ;  the  point  is  in  front  of  the  antagonist 
and  at  the  height  of  the  crown  of  tho  head. 


Sept. — This  parry  is  also  called  demi-circle.  It  is  formed 
from  middle  guard  by  bending  the  wrist  and  lowering  the 
point,  describing  with  it  a  slight  curve,  the  convexity  to  the 
right ;  the  hand  is  raised  slightly  and  moved  to  the  left, 
opposite  the  left  side,  and  the  point  is  arrested  in  front  of 
the  groin  of  the  antagonist.  Eept  is  nsed  to  parry  blows 
delivered  at  the  waist,  but  it  is  less  effective  than  quinte. 


Octatc. — This  parry  is  formed  from  guard  by  bending 
the  wrist,  retaining  the  arm  in  its  position,  and  lowering 
the  point,  describing  with  it  a  slight  curve,  the  convexity 
to  the  left ;  the  hand  is  moved  in  front  of  tho  right  side, 
and  the  point  is  arrested  opposite  the  groin  of  the  antag- 
onist. 

Cartnier-porriet  are  those  in  which  the  point  moves  under 
and  around  the  antagonist's  weapon,  returning  to  the  posi- 
tion from  which  it  started.  In  executing  a  counter  the  arm 
should  not  move,  the  wrist  alone  acts.  The  point  in  its 
motion  describes  an  ellipse.  Every  parry  may  have  a  cor- 
responding counter;  but  two,  however,  are  found  to  be  of 
advantage,  connter-tiercc  and  oounter-quarte.  The  count- 
ers have  two  advantages :  they  cut  all  the  lines  of  attack, 
and  throw  off  the  weapon  of  the  antagonist  to  the  side  on 
which  be  is  prepared  to  take  the  opposition,  and  conse- 
quenlly  may  leave  him  uncovered  and  exposed  to  a  direct 
return  blow. 

Counter-tierce. — Being  engaged  in  tierce,  when  tho  an- 
tagonist disengages  at  the  "left"  lower  the  point  with  a 
quick  bend  of  tho  wrist,  passing  it  under  the  approaching 
weapon,  and  throw  it  off  to  the  right. 

Counter-qunrte  is  executed  after  the  same  manner  from 
the  engagement  of  quurte;  the  blow  is  thrown  off  to  the 
left.  'The  point  in  both  these  parries  must  be  arrej^led  op- 
posite the  antagonist's  face. 

Double  Couulert. — The  execntion  of  the  counters  twice 
in  quick  succession  is  called  a  double  counter.  It  is  a  parry 
that  should  be  much  practised,  as  it  gives  great  command 
of  the  weapon. 

Ditengagementt.  —  The  disengagement  from  tierce  to 
quarte,  or  from  qunrte  to  tierce,  is  mode  by  pressing  on 
the  gripe  with  tho  thumb  and  middle  fingers,  changing  the 
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motion,  &t  the  aame  time  that  it  is  mored  in  a  ipiral  diree- 
tion  to  the  front.  The  point  ifaonld  Im  diraeted  at  the  right 
nipple.  The  carre  which  the  point  makes  around  the  blade 
sbonld  be  as  small  as  possible.  To  disengage  "  below " 
from  tierce  or  qnarte,  the  point  is  lowered  bj  bending  the 
wrist,  and  mored  to  the  front  at  the  same  time  Jnst  under 
the  blade  of  the  antagonist.  The  disengagement  from 
tieroe  at  the  "  left "  maj  be  parried  with  quarte,  a  simple 
parrr,  prime,  seeonde,  and  octave,  half  counter,  and  with 
eonnter-tieree.  The  disengagement  fh>m  quarte  at  the 
''right"  may  l>e  parried  with  tieree  and  six,  with  prime 
and  sept,  and  with  counter-quarte.  The  disengagement 
"  below "  from  tieree  may  be  parried  with  quinte,  prime, 
and  with  seeonde  and  oetare;  from  quarte,  with  prime  and 
sept. 

Feintt. — A  feint  is  a  qniolc  morement  of  the  point  to- 
wards an  exposed  "  point  of  attack,"  as  if  a  blow  was  in- 
tended, the  object  l»ing  to  disquiet  the  antagonist  and 
induce  him  to  more  his  blade,  and  thus  expose  himself. 
To  execute  a  feint,  the  point  must  be  mored  smoothly  and 
qnickly  to  the  front,  nearly  to  the  full  extant  of  the  arm, 
and  as  close  as  possible  to  the  antagonist's  weapon.  The 
hmnd  should  be  raised  to  the  height  of  the  mouth ;  neither 
the  body  nor  the  legs  should  more.  The  feint  may  be  ac- 
eompauied  with  an  appel.  In  feinting  "below,"  lower  the 
point  in  a  vertical  line,  and  more  it  to  the  front  just  under 
the  antagonist's  guard,  being  careful  to  raise  the  hand  well. 
To  exeente  a  feint  at  the  "  left,"  supposing  the  engagement 
to  be  in  tieroe,  change  the  point  and  adranoa  it  nearly  to 
the  fall  length  of  the  arm,  describing  with  it  the  smallest 
possible  oirale  around  the  antagonist's  weapon.  A  feint  is 
followed  by  a  disengagement  or  by  a  direct  blow.  If  the 
opponent  moves  his  weapon  to  oppose  the  fisint,  disengage ; 
if  ne  does  not  more  it,  deliver  a  direct  blow,  being  careful 
to  take  in  either  case  the  opposition. 

GoMMttr-dinngagemenit. — To  arotd  the  oounter-tieroe 
sad  eonnter-quarte  parries,  it  is  nsesiaary  to  more  the 
point  entirely  around  the  adverse  blade,  describing  a  rery 
small  circle  near  the  shoulder  of  the  foil.  This,  if  followed 
by  delirering  a  blow,  is  called  a  counter- disengagement. 

The  ripote  is  the  blow  that  immediately  follows  a  suc- 
eesafai  parry.  It  may  be  delirered  with  the  thrust  or  de- 
relopment,  direct  or  with  a  disengagement.  If  delirered 
direet,  it  should  be  with  such  rapidity  as  to  touch  the  op- 
ponent before  he  reoorers  his  guard.  It  may  be  made  also 
by  first  menacing  a  direct  thrust,  and  as  soon  as  the  oppo- 
nent recovers  his  guard  and  covers  the  point  of  attack 
menaced,  then  disengaging. 

To  menaee  is  to  advance  the  point  quickly  by  a  partial 
extension  of  the  arm  on  the  side  of  the  engagement,  as  if 
about  to  make  a  direet  blow.  In  menaeing  after  a  parry 
the  opposition  must  he  maintained.  If  the  adversary 
mores  his  blade  towards  the  point  menaced,  disengage; 
if  he  does  not,  deliver  a  direct  blow. 

Ripostes  are  usually  attempted  after  quarte,  quinte,  six, 
and  tierce,  counter-quarte,  and  connter-tterce  parries.  The 
riposte,  after  six,  from  the  favorable  position  of  the  hand, 
esn  be  delivered  with  more  certainty  and  fatal  effect  and 
with  more  rapidity  than  any  other.  These  ripostes  are  all 
executed  by  the  thrust  or  development,  raising  the  hand 
and  lowering  the  point,  directing  it  at  the  face  and  neck, 
or  by  first  menacing  and  then  disengaging  at  whichever 
point  of  attack  may  be  uncovered. 

Xipotl*  after  Prime  Parry. — Keep  the  hand  in  the  posi- 
tion of  prime,  and  by  a  rapid  extension  of  the  arm,  and 
making  a  strong  effort  with  the  thumb  and  wrist,  direct 
thepoint  "below." 

To  Ripotta  after  Seeonde  Parry. — Lower  the  hand,  keep- 
ing it  in  pronation ;  raise  the  point  and  deliror  the  blow 
at  the  flank,  or  menace  "  below  and  turn  the  hand  as  in 
tierce,  and  deliver  the  blow  at  the  "  right." 

To  Kipoete  a/ier  Six. — Raise  the  hand  as  high  as  the 
head,  taming  Uie  thumb  direetly  down ;  lower  the  point 
orer  the  guard  of  your  antagonist,  and  deliver  the  blow  at 
the  "  right,"  or  disengage  "  below." 

To  Ripotti  afler  Sept  Parry. — Lower  the  hand  and  de- 
lirer  the  blow  at  the  flank ;  or  menace,  and  as  the  antag- 
onist corers  himself  and  reoorers  his  guard,  disengage. 

To  Hipotte  ajier  Octave  Parry. — Lower  the  hand  rery 
slightly,  raise  the  point,  and  deliver  the  blow  at  the  flank. 
This  is  also  called  fianconade. 

Disengagements  by  cutting  over  the  point  are  made  by 
nising  the  blade  orer  the  point  of  the  antagonist's  weapon 
•nd  as  close  as  possible  to  it.  The  cut,  as  a  simple  blow, 
is  always  preceded  by  a  feint,  or  an  attack  upon  the 
weapon,  by  exerting  some  force  upon  it,  pressing  or  strik- 
ing It  aside.  For  instance,  whether  on  guard  in  quarte  or 
tieree,  tnrn  the  hand,  the  thumb  up,  and  with  a  sudden  en- 
or^tic  pressure  more  the  antagonist's  point  out  of  the  line 
of  the  body ;  then  leare  his  blade  abruptly  and  extend  the 
point  to  the  fh>nt ;  as  soon  as  your  antagonist  corers,  raise 


the  blade  orer  his  point  and  derelop.    The  cut  it  most  sne- ' 
cessfully  made  at  tne  "  right,"  first  compelling  the  antago- 
nist to  parry  quarte. 

Riue. — Force  in  fencing  accomplishes  little,  qniekneM 
much,  but  ability  and  skill  to  deceive  the  antagonist,  erery- 
thing. 

On  Commrneing  the  Attaek. — The  disengagement,  simple 
feint,  and  menace  hare  been  explained.  The  other  modes 
of  commencing  an  attack  are  as  follows : 

QUding  the  iceaptm  is  executed  by  moving  it  smoothly 
along,  and  in  slight  contact  with  the  adrersary's,  till  the 
arm  is  nearly  extended,  then  terminating  the  morement 
with  the  greatest  celerity,  executing  a  direct  blow.  The 
opportunity  for  making  this  blow  can  only  occur  when  the 
opponent  is  not  covered,  and,  as  the  point  approaches  him, 
does  not  take  the  opposition.  If  the  opponent  protects 
himself,  taking  the  opposition,  a  disengagement  may  be 
made. 

Pre—ing. — Withont  quitting  the  adrersary's  blade,  more 
the  weapon  forward  quickly,  bearing  upon  his,  conimen- 
oing  at  toe  feeble,  and  develop,  or  if  the  opposition  is  taken, 
disengage.  This  blow  is  employed  with  advantage  against 
one  who  extends  his  blade  too  much. 

Beating, — Raise  the  point  slightly  and  strike  the  oppo- 
nent's weapon  at  an  acnte  angle,  the  fort  against  his 
"feeble."  It  is  employed  against  an  extended  guard  to 
displace  the  point  of  an  adversary  upon  whom  a  feint  has 
no  effect,  in  order  to  afford  an  opportunity  for  a  disen- 
gagement. 

FaUe  heating  or  lapping  is  to  strike  the  adrersary's  weapon 
with  the  "  feeble "  on  the  tide  of  the  engagement  a  slight 
quick  tap,  by  the  action  of  the  wrist  alone,  for  the  purpose 
of  disquieting  him,  and  causing  him  to  grasp  nerronsly  his 
weapon  and  make  some  morement  of  which  advantage  may 
be  taken.  It  is  often  done  several  times  in  rapid  succession. 
The  same  effect  may  l>e  produced  by  rapidly  changing  the 
guard. 

Removing  the  Point. — When  an  adversary  has  a  hard 
hand  and  bears  upon  the  weapon,  remove  the  point  sud- 
denly, but  only  a  short  distance.  Finding  the  support  to 
his  blade  removed,  be  will  inroluntarily  seek  it,  and  will 
almost  certainly  afford  an  opportunity  for  making  a  direet 
blow  or  disengagement ;  or  he  may  attack,  of  which,  being 
anticipated,  adrontage  n»y  be  taken. 

Croiring  is  employed  against  an  antagonist  who,  without 
replying  to  a  feint,  extends  his  blade,  presenting  it  at  the 
breast.  It  is  executed  by  holding  the  hand  high  and  turn- 
ing the  blade  over  that  of  the  adversary,  and  forming  the 
parry  of  seeonde  or  tept  (demi-circle),  thus  securing  com- 
mand of  his  weapon  and  an  opportunity  of  attacking  "  be- 
low." Crossing,  if  done  with  force  and  skill,  will  disarm. 
To  disarm,  howerer,  in  fencing  as  an  exercise,  is  a  dis- 
courtesy. 

Binding  is  employed  the  instant  after  a  toeoessfnl  parry, 
when  the  feeble  of  the  adversary's  blade  is  controlled.  For 
instance,  if  the  antagonist  disengages  from  quarte  "  below," 
and  the  blow  is  parried  with  sept,  then  an  opportunity  oc- 
curs to  bind  his  weapon  by  tnming  the  blade  under  his,  and 
with  a  quick  motion  of  the  wrist  raise  it  and  throw  it  off  to 
the  right.  If  done  at  the  nick  of  time,  as  the  antagonist  is 
recovering  his  guard,  an  opportunity  is  given  to  deliver  a 
blow  at  the  "  right,"  where  he  will  be  uncovered,  his  weapon 
still  retaining  its  opposition  in  qnarte  with  which  he  de- 
livered his  blow.  Binding  after  tne  parry,  if  octavo,  may 
be  effected  after  the  same  manner.  The  weapon  in  this  case 
is  thrown  off  to  the  left,  and  a  blow  may  be  delivered  at  the 
"left."  In  either  case,  if  the  antagonist  is  quick  enough 
afler  his  weapon  has  been  bound  to  close  the  line  of  the 
direct  blow,  a  disengagement  should  follow. 

Fianconade. — The  blow  delivered  at  the  flank  of  the  an- 
tagonist when  he  menaces  at  the  "left"  is  called  fiancon- 
ade, and  is  executed  as  follows :  If  engaged  in  quarte,  the 
antagonist  menaces  or  extends  his  point  too  far  to  the  front 
and  low,  or  if  he  feints  at  the  "  left "  from  the  engagement 
of  tieroe,  exeoate  the  parry  of  octave  and  delirer  a  blow  at 
the  flank,  raising  well  the  hand.  This  blow  is  parried  with 
octave  or  seeonde. 

Time  thrvef  are  made  at  an  antagonist  who,  in  delivering 
his  blow,  is  uncovered  or  who  makes  a  loo  wide  disengage- 
ment. Such  blows  may  bo  best  parried  by  attacking  in  re- 
turn, by  a  quick  extension  of  the  arm,  taking  a  strong  op- 
position. 

Time  blowi  are  those  delivered  at  an  antagonist  who  ad- 
rances  within  distance  uncovered,  or  who  makes  his  feints 
too  slow  or  wide.  As  the  success  of  such  blows  depends 
upon  the  readiness  with  which  advantage  is  taken  of  the 
momentary  indiscretion  of  an  antagonist,  they  are  regarded 
as  the  most  brilliant  in  fencing. 

Sneircling  is  effected  by  raising  the  hand  after  parrying 
six,  mastering  with  the  forte  the  feeble  of  the  adversary's 
blade,  then  (as  the  latter  rises  and  tries  to  guard  against 
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the  ripoat«)  turning  or  aliding  the  blade  around  it  without 
quitting  it.  and  ripoatiug  "  below "  or  b;  a  cut  over  the 
point  at  the  "  left." 

Combinatiotu. — A  feint  followed  by  a  dieengagement  is 
ealled  "  feint  our,  tioo."  For  instance,  if  engaged  in  tierce, 
feint  one,  two  would  be  made  by  abowing  the  point  at  the 
"  left,"  and  when  the  opponent  oovera  the  "  left,"  diaengag- 
ing  at  the  "  right."  If,  inaicad  of  thia  diaengagement,  a 
feint  be  made  at  the  "right,"  and  when  the  opponent 
oorera  the  blow  be  delivered  "  below  "  or  at  the  "  leii,"  the 
eombination  would  be  feint  oHe,  tico,  three.  Two  feiuta  and 
a  diaengagement  or  counter-disengagement,  or  out  over  the 
point,  or  a  feint  and  a  double  oountor-disengogement,  ia  oa 
much  of  a  combination  aa  can  be  attempted  in  an  aeaault. 

Walt  practice,  or  tieroe  and  quarte,  is  an  exercise  for 
the  purpoae  of  acquiring  a  fine  development  and  great 
precision  in  making  the  eimple  diaengagement  at  the 
"  right "  and  "  left." 

The  talute  is  a  preparatory  exercise  in  the  fencing-hall 
in  which  fencers  indulge  aa  a  compliment  to  apcctaturs  and 
to  each  other,  and  to  assure  themselves  before  engaging  in 
an  aaaault.  The  masks  are  laid  aside.  The  fencera,  on 
first  taking  the  position  of  guard,  rise,  salute  with  their 
weapons  each  other  and  the  apectatora  on  the  right  and 
left.  On  resuming  guard  in  tieroe,  one  diaeugages  first  at 
the  "left,"  then  at  the  "right,"  the. blows  being  delivered 
with  a  loose  hand,  so  that  the  weapon,  on  being  parried, 
will  be  turned  and  the  point  thrown  to  the  rear,  the  par- 
rier  at  the  same  time  lowering  bis  point  out  of  line.  After 
a  few  repetitions  of  these  disengagements  the  first  fencer 
will  discontinue,  and  will  ao  indicate  by  an  appel,  both 
riaing.  The  guard  of  tieroe  ia  then  again  resumed,  and 
the  other  fcnoer  will  make  the  same  disongagemeuta.  On 
appelling  and  both  rising,  the  salute  with  the  weapon  will 
terminate  the  exercise,  when  masks  will  be  resumed  and 
the  assault  commenced. 


The  Assault 

The  Sabre. — The  attack  and  defence  with  the  foil  ia  the 
basis  for  that  of  the  sabre. 

The  guards  with  the  sabre  are  essentially  the  same  aa 
with  the  foil — in  tierce,  quarte,  and  secondo;  the  left  hand, 
however,  is  placed  on  the  hip,  to  avoid  cutting  the  arm.  The 
edgca  of  the  sabres  are  in  contact.  The  ordinary  guard  la 
tieroe.  The  pointa  of  attack  are  the  same— at  the  "  right," 
"  left,"  and  "  below."  Blows,  both  pointa  and  outs,  are  de- 
livered with  the  thrust  and  development,  direct  or  by  disen- 
gagement. The  attack  is  begun  by  feints  or  by  attacks  upon 
the  weapon.  In  delivoring  the  point  at  the  "  right  "  from 
the  engagement  of  tierce,  the  saore  is  tamed,  the  edge  up, 
the  book  of  the  hand  to  the  left.  The  parries  are  prime, 
aeconde,  tierce,  quarte,  and  demi-oircle,  and  againat  pointa 
are  executed  in  the  aame  manner  aa  with  the  foil.   Againat 


Prime  against  Cut.      Tierce  a^uiusl  Cut.      Quarte  against  Cut. 

cots  at  the  head,  the  hand,  in  parrying  prime,  tierce,  and 
quarte,  ia  raised,  so  that  the  sabre  affords  the  required  protec- 
tion.    Cuts  arc  made  with  the  point  of  the  sabre  and  by  a 
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aible.  With  a  keen  edge  slight  foroe  will  inflict  a  fatal  cut. 
From  the  ordinary  engagement  of  tieroe  the  first  cut  would 
be  made  at  the  face  or  right  of  the  head,  and  parried  with 
tieroe.  Or  the  cut  may  be  at  the  left  of  the  head  by  rais- 
ing the  hand,  turning  the  edge  of  the  sabre  to  the  left  aa  it 
ia  launched  beyond  the  antagonist,  making  the  out  in  draw- 
ing the  hand  back.  The  parry  against  this  cut  ia  prime. 
The  cut  "  below  "  at  the  right  flank  would  bo  parried  by 
aeconde.  From  the  engagement  of  quarte  the  firat  out 
would  be  at  the  face  or  left  of  the  head,  and  parried  by 
quarte,  or  at  the  right  of  the  head,  by  raising  the  hand, 
turning  the  edge  to  the  right  aa  it  ia  launched  beyond  the 
antagoniat,  making  the  cut  in  drawing  the  hand  back. 

The  out  "  below  "  at  the  left  flank  would  bo  parried  by 
demi-cirole.     The  cut  at  the  leg  is  besli  avoided  by  with- 


Sllppitig  me  Leg. 

drawing  the  log,  at  the  same  time  extending  the  point. 
The  most  effective  parries  are  prime  and  aeconde.  The  moat 


Cut  after  frime  parry. 

efieotire  ripostes  are  with  the  point  after  tieroe  parry,  with 
the  cut  after  prime.  J.  C.  Kelton. 

Fen'dall  (Josias),  governor  of  Maryland  from  16SA  to 
1660,  received  appointment  from  the  eommiasioners  of  Par- 
liament in  1SS8,  his  previous  appointment,  in  1A66,  having 
been  made  by  the  Proprietors.  Was  auperseded  in  1660 
for  intrigues  and  sedition.  In  1681  waa  heavily  fined  and 
banished  for  their  continuance. 

Fendall  (Philip  R.),  b.  at  Alexandria,  Va.,  in  1794, 
graduated  in  1815  at  Princeton,  and  became  an  eminent 
lawyer  of  Alexandria  nnd  Washington,  D.  C,  where  he  was 
district  attorney  (1841-45  and  1849-5.1).  Was  an  able 
writer.     D.  at  Washington  Feb.  16, 1868. 

F^nelon  (FRAS901S  Salio.hac  de  la  Mottb),  French 
archbishop  and  author,  b.  at  the  chfttcau  de  Ffnelon,  P«ri- 
gorJ,  Aug.  6,  1651,  went  to  the  University  of  Cabors  in 
]66.'l,  and  thence  to  the  College  of  Plessis.  Ho  preached 
his  first  sermon  in  1666,  went  thence  to  the  Seminary  of 
Snipice,  and  received  holy  orders  about  1675.  In  1678  was 
superior  of  the  order  of  Nouvcllps  Catholiquee,  for  the  in- 
struction of  new  converts.  In  16S6.  after  the  Revocation 
of  the  Edict  of  Nantes,  waa  sent  hy  Louis  XIV.  to  Poitou 
to  convert  Protestants.  Was  preceptor  to  the  duke  of  Bur- 
gundy in  1689,  tutor  to  the  duke  of  Anjou  in  1690,  and  to 
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member  of  the  Prenoh  Academy.  Wh  appointed  aroh- 
bishop  of  C&mbray  Feb.,  16Vi,  and  during  that  year,  aa 
anerwards,  became  the  friend  and  defender  of  Madame 
Gujon.  Bossuet  denounced  him  ae  a  heretic  in  1097,  and 
in  1699,  F6nelon,  baring  in  vain  appealed  to  the  pope^ 
signed  hia  renanciation  of  Hme.  Guyun's  dootrinea,  and  d. 
at  Cambray  Jan.  7,  171a.  Among  F6nolon'a  earlieat  worica 
waa  Trailt  du  Minittire  da  Fiutetiru,  an  argument  against 
Protestantism.  While  tutor  to  the  dulie  of  Burgundy  he 
wrote  Diahgne*  of  the  Dead,  etc.  Hia  Explication  dea 
Maxinut  del  SninU,  regarded  as  ao  indirect  apology  for 
Gnyoniam,  appeared  in  1697,  Lee  Aventurea  de  Tflfmaque 
in  1699.  Other  irorka  of  F£nelon's  were  Dialuguee  oh  the 
Sloquenee  of  the  Pulpit,  Demonetration  of  the  Exietence  of 
Ood,  0»  the  Temporal  Power  of  the  Mediteral  Popee,  a 
Treatiee  on  the  EdHcalinn  of  Oirle,  etc.  (The  folloiring 
irorka  may  be  oonanltod:  Rams.w,  Tie  de  Fenelon,  1725; 
Cardinal  de  Bacsset,  Hittuire  de  Ffnelon,  4  vols.,  1808; 
GossKLIM,  Hietoire  littfraire  de  Ftnelon,  184.1;  Crarlcs 
Bdtler,  Life  of  Finelon,  1810;  Alpbomsb  rb  Lamartine, 
Ffnelon,  Paris,  1854;  Hl^TRi  Lexaire,  Vie  de  Ffnelon, 
1826;  J.  F.  DE  Labarpe,  Jf/oje  de  F.  lialignae  de  la  Motte 
Ffnelon,  1771 ;  Maury,  Ehje  de  Finelon,  1771 ;  Ror,  Uie- 
loir*  de  Ffnelon,  1842;  Werprr,  Leben  dee  F.  Ffnelon,  etc., 
1S63;  B.  Oamdar,  Ffnelon  et  eon  Tempt,  1364.) 

Fen'elon  Falls^  post-r.  of  Fenelon  tp.,  Victoria  co., 
Ontario,  Canada,  between  Cameron  and  sturgeon  lakes, 
IS  milea  N.  of  Lindaay,  with  which  it  is  connected  by 
steamboat.  It  has  large  lumber-mills,  and  a  waterfall  20 
feet  high  and  300  feet  wide.     Pop.  about  750. 

Fenestel'la^  a  genus  of  fossil  bryoioans,  of  which 
many  species  hare  been  obtained  fW>m  the  palnosoio  rocks. 
They  usually  hare  the  form  of  a  calcareous  network,  of 
which  the  meshes  are  often  quadrangular,  resembling  little 
windows,  whence  the  name.  The  threads  of  the  network 
are  poriferons.  The  oorallum  of  Feneetella  frequently  grows 
in  tne  form  of  a  broad,  ribl>on-like  frond,  ^irally  wound 
round  and  radiating  from  a  central  axis.    J.  S.  Xewberrt. 

FeB60tella9  a  Latin  historian  who  flourished  under 
AagDStns,  and  continued  to  lire  into  the  reign  of  Tiberius, 
sinee,  aocording  to  the  statement  of  Jerome,  he  d.  in  the 
serentieth  year  of  hia  age,  a.  d.  21.  Nothing  further  is 
known  positirely  of  his  life.  Wrote  a  work  entitled  An- 
»aUe,  of  which  the  twenty -second  book  is  cited  by  Nonius, 
and  whioh  supplied  to  Plutarch  materials  for  some  of  the 
statements  in  his  Lieee  of  diatinguiahed  Romana.  It  prob- 
ably extended  from  the  period  of  the  kinga  down  to  and 
including  the  later  hiatory  of  the  republic,  whioh  portion 
seema  to  hare  been  more  fully  treated  than  the  earlier. 
(See  J.  PATH,  D*  Feneetella  hiet.  teript.  et  carm.,  Bonn, 
1849.  The  fragments  are  collected  in  Ha  vercahp's  Salluet, 
ToL  ii.  pp.  389^87;  reprinted  in  Frotscher'a  ed.,  Leipsic, 
1825-^(].)  H.  Drisler. 

Fe'aiaiii  a  name  first  applied  in  the  early  hiatory  of 
Scotland  and  Ireland  to  a  tribe  of  warriors  noted  for  their 
prowess.  Finn  MaoCumhail  was  their  most  famous  ehief. 
Aeeording  to  Irish  annala,  he  died  about  285  a.  d.  So 
great  was  his  renown  that  these  Gaelic  warriors  wore  henoe- 
fbrth  sailed  Feinne,  Fiana,  or  Fenians.  Their  deeds  form 
the  theme  of  many  poems  and  legendary  tales  in  Celtio 
literature,  and  are  also  commemorated  by  various  names  in 
Seotoh  and  Irish  topography.  In  early  Irish  histories  they 
are  represented  as  an  established  militia,  whose  duty  it 
was  "to  defend  the  country  against  foreign  or  domestic 
anemias,  to  support  the  right  and  snoceasion  of  their  kings, 
and  to  be  raauiy,  upon  the  shortest  notice,  for  any  surprise 
or  emergenoy  of  state."  With  the  rise  of  monastioism  the 
aaeient  order  disappeared,  but  Finn  and  his  Fenians,  and 
especially  his  two  sons,  Fergus  and  Oisin  (the  Scottish 
Osaian),  long  remained  to  the  Gaelio  imagination  what 
Arthor  and  his  knights  were  to  the  Cymric. 

In  1859  the  name  was  applied  to  an  organisation  of 
Irishmen  that  was  formed  in  America  and  Great  Britain 
to  seanre  the  independence  of  Ireland.  The  organisation 
wa«  constituted  on  republican  principles,  having  its  social, 
district,  and  State  circles,  and  its  congress,  in  which  was 
Tested  the  supreme  legislative  authority  and  the  choice  of 
the  ohief  executive  officer.  The  first  Fenian  congress  met 
in  Chicago  In  1863;  the  order,  however,  did  not  attract 
much  attention  nntil  its  second  congress,  in  Cincinnati  in 
1865.  It  then  became  very  popular  among  the  Irish; 
80,000,  it  was  said,  belonging  to  it  in  the  U.  S.  In  1866 
several  attempts  were  made  by  the  Fenians  in  this  country 
to  invade  the  British  provinces,  but  all,  except  two,  were 
frustrated  by  the  U.  S,  authorities.  The  two  companies  of 
Fenians  who  succeeded  in  crossing  the  Canadian  frontier 
were  speedily  driven  back,  and  most  of  those  who  returned 
were  taken  prisoners  by  the  U.  S.  troops  and  aent  on  parole 
to  their  homes.  During  the  following  year  there  was  a 
Bomber  of  Fenian  riots  in  Great  Britain,  but  all  were  soon 


quelled,  and  some  of  the  rioters  executed.  From  that 
period  the  Fenian  excitement  rapidly  subsided.  Divisions 
occurred  in  the  organisation,  the  masses  lost  confidence  in 
their  leaders,  and  many  of  the  wrongs  of  Ireland  whioh 
they  sought  to  redress  were  abolished  by  legislation. 

L.  Clark  Skelve. 

Fen'aec,  Cer'do,  or  Zer'da^  a  small  fox-like  animal 
of  Northern  and  Central  Africa,  considered  by  some  as  a 
dog  ( Vanie  Cerda),  by  others  a  fox  (  Vnlpee  Zaiireneie),  and 
by  others  as  quite  different  from  either,  and  assigned  to  a 
genus  Megatotie,  so  called  from  its  large  ears.  Its  habita 
accord  generally  with  thoae  of  the  true  foxea.  Its  fur  is 
highly  prised  by  the  Africans. 

Fen'ael  [Lat.  ffenieHlnm,  dim.  of /cnrnn,  "hay,"  from 
its  finely-divided  leaves],  a  genus  {FoenieHlum)  of  Old 
World  umbelliferous  herba,  closely  allied,  and  by  many 
assigned,  to  Anethum,  the  dill  genus.  The  Foenieulmn  tml- 
gare  (common  fennel),  Fauiruluvi  dnlee  (sweet  fennel),  and 
Fauieiilum  officinale  of  Europe  (the  first  cultivated  in  the 
U.  S.  also)  arc  raised  extensively  for  their  seeds,  a  very 
pleasant,  warm  aromatic  much  employed  in  pharmacy. 
These  seeds  abound  in  volatile  oil  of  fennel.  The  leaves 
and  blanched  shoots  are  uacd  as  salad  and  potherbs  in 
Europe.  The  Forniculnm  Ctipenec  of  South  Africa  has  an 
edible  root.  The  Fceniculum  Panmoriitm  of  India  is  much 
cultivated  for  its  aromatic  seeds.  Among  the  popular  su- 
perstitions there  is  a  belief  that  he  who  sows  fennel-seed 
sows  sorrow.  Fennel-leaves  were  once  emblematic  of  grief. 
The  giant  fennel,  in  whose  stalk  Prometheus  concealed  the 
fire  which  be  stole  from  heaven,  was  the  Fernla  FemlaffO 
of  the  Mediterranean  coasts,  whose  pith  is  still  used  as  a 
port-fire  and  as  tinder.  This  coarse  plant  is  also  umbellif- 
erous. "  Small  fennel  "  is  the  A'igella  tatlva  of  Europe  and 
Asia,  the  ''love-in-a-mist"  of  our  gardens,  a  small  ranun- 
culaceous  herb  with  quaint  flowers  and  aromatic  seeds, 
sometimes  used  in  cookery  and  medicine. 

Fen'aer,  post-tp.  of  Madison  co.,  N.  T.,  has  marl-beds 
and  manufactures  or  lime.     Fop.  1381. 

Fenner  (Arthur),  governor  of  Rhode  Island  from  1789 
to  1805,  was  b.  at  Providence,  R.  I.,  in  1745,  and  d.  there 
Oct.  15,  1805.  Before  his  election  as  governor  he  was  for 
a  long  time  clerk  of  the  superior  conrt. 

Fenner  (James),  LL.D.,  son  of  the  preceding,  was  b. 
at  Providence,  R.  I.,  in  1771,  graduated  at  Brown  Univer- 
sity in  1789,  was  IT.  S.  Senator  from  1805  to  1807,  then  gov- 
ernor of  Rhode  Island  from  1807  to  1811,  as  also  from  1824 
to  1831,  and  in  1844-45.     D.  at  Providence  Apr.  17,  1846. 

Fen'nimore,  post-tp.  of  Grant  co..  Wis.    Pop.  1794. 

Fenoaillett  de  (Exile),  journalist  in  Canada,  was  b. 
at  Hyftres,  France,  studied  law  and  wrote  for  the  Paris 
press,  edited  the  Journal  de  Quebec  after  Oct.,  1854,  besides 
teaching  history  and  literature  at  the  Laval  normal  school 
and  writing  for  the  Journal  de  rinetntetion  Pubtiqne.  D. 
at  Quebec  June  30,  1859. 

Fea'ter,  tp.  of  Grant  oo.,  Ark.    Pop.  173. 

Fenter,  tp.  of  Hot  Springs  co.,  Ark.    Pop.  1057. 

Fen'tOB,  tp.  of  Whitesides  co..  III.,  on  the  Chicago 
Burlington  and  Quinoy  R.  R.     Pop.  758. 

FentOD)  a  v.  and  tp.  of  Genesee  co.,  Mich.,  is  situated  in 
an  agricultural  district  about  50  miles  N.  W.  of  Detroit,  on 
the  Detroit  and  Milwaukee  R.  R.  It  has  an  extensive  flour- 
ing-mill,  4  hotels,  2  weekly  newspapers,  3  dry-goods  bouses, 
an  extensive  cooperage,  an  iron-foundry,  a  woollen-factory, 
a  Baptist  seminary,  an  Episcopal  high  achool,  a  union 
school,  etc.  Pop.  of  v.  2353;  of  tp.  3965.  (P.  0.  name, 
Fentonville.)  W.  H.  H.  Smith,  Ed.  «  OAtETTB." 

Fenton,  tp.  of  Broome  co.,  N.  T.    Pop.  1499. 

FentoB  (Elijah),  English  poet,  b.  in  Staffordshire  in 
1683,  had  M.  A.  from  Cambridge  University  in  1704.  He 
assisted  Pope  in  the  translation  of  the  Odi/etey,  having 
as  his  portion  the  first,  fourth,  nineteenth,  and  twentieth 
books,  and,  according  to  the  earl  of  Orrery,  to  whom  he 
was  secretary,  double  that  number  of  books.  His  Ma- 
riamne  (1723),  tragedy,  was  suooesaful.  He  wrote  also  Lift 
of  Milton  (1727),  etc.,  and  d.  in  Berkshire  July,  1730. 

FentOB  (Recbbb  E.),  American  legislator,  was  b.  at 
Carroll,  Chautauqua  co.,  N.  Y.,  July  11,  1819,  educated  at 
Pleasant  Hill  and  Fredonia  academies,  studied  law,  and 
became  a  merchant.  He  was  supervisor  of  Carroll  in  1843, 
representative  in  the  U.  S,  Congress  from  the  thirty-third 
district  of  New  York  from  Dec.,  1857,  to  Mar.,  1865,  gov- 
ernor of  New  York  from  1865  to  1869,  and  then  U.  S.  Sen- 
ator from  New  York,  being  elected  in  1869. 

Fea'tOBTille,  Mich.    See  Fextok. 

FeBtonTille^  post-v.  of  Carroll  tp.,  Chantauqna  oo., 
N.  Y.,  on  the  Dunkirk  Allegheny  Valley  and  Pittsburg  R.  B. 
Pop.  82. 
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FENTBESS— FEB  DE  LANCE. 


Fen'treaa,  county  of  Tmnanae,  bordering  on  Ken- 
taoky.  Area,  S70  aqaare  miles.  It  is  a  part  of  the  Cum- 
berland Mountain  plateau,  and  has  abundance  of  coal 
and  iron  ore,  not  yet  worlied.  It  ha<  a  great  extent  of  fine 
pasture-lands.  Urain  is  the  staple  agrioaltnral  product. 
Cap.  Jamestown.     Pop,  4717. 

Fen'triss,  post-tp.  of  Guilford  co.,  N.  C.     Pop.  866. 

Fen'ngreek  [Lat  fanum  Ormcum,  "  Greek  hay,"  be- 
oause  it  is  used  in  the  Levant  and  in  Asia  as  a  forage- 
plant],  a  name  given  to  the  Trigonella  Fanum  Oracum 
and  other  species  of  the  genus,  leguminous  annual  herbs 
of  A^ia  and  Europe,  resembling  clover.  The  above  speoies 
is  cultivated  in  France  and  Germany  for  its  seeds,  which 
are  ground  into  an  oily,  mucilaginous  meal,  much  used  in 
farriery  as  a  vehicle  for  drugs.  They  were  once  valued  in 
medicine,  but  are  now  only  employed  in  poultices,  etc. 

Fen'wick,  a  v.  of  Old  Saybrook  tp.,  Middlesex  oo., 
Conn.,  near  the  mouth  of  the  Connecticut  River,  is  the  8. 
terminus  of  the  Conaeotiout  Valley  B.  R. 

Fenwick  (Bexsdiot  J.),  b.  in  St.  Mary's  oo.,  Md., 
Sept.  3,  1782,  joined  the  Jesuits ;  was  president  of  George- 
town College,  D.  C.  In  1S25  became  Roman  Catholic 
bishop  of  Boston,  Mass.,  and  displayed  remarkable  admin- 
istrative talent  iu  that  position.  D.  at  Boston  Aug.  11, 
1816. 

Fenwick  (Edward),  D.  D.,  first  Roman  CathoUo  bishop 
of  Cincinnati,  was  b.  in  Maryland  in  1768;  became  bishop 
in  1822,  and  d.  in  Wayne  oo.,  0.,  Oot.  6,  1832.  Was  suo- 
oeeded  by  Arehbishop  Purcell. 

Fenwick  (Grorqe),  English  proprietor  of  a  plantation 
near  Saybrooli,  Conn.,  came  to  America  in  1636,  and  was 
governor  of  Saybrook  until  Deo.  5,  1644.  Selling  out  to 
the  Conneotiout  colony,  he  returned  to  England,  and  was 
one  of  the  judges  at  the  trial  of  Charles  I.     D.  in  16S7. 

Fenwick  (Sir  Jonx),  English  Roman  Catholic  con- 
spirator in  the  reign  of  William  III.,  b.  near  the  middle 
of  the  seventeenth  century,  was  committed  to  the  Tower 
for  his  part  in  the  assassination  plot  June  11,  1696,  and,  a 
bill  of  attainder  against  him  being  passed  Jan.  11,  ieu7, 
was  executed  on  the  28th  of  January  in  the  same  year. 
This  was  the  last  execution  in  conseijaenoe  of  attainder  in 
Great  Britain. 

Fenwick  (Johx),  Snglish  Quaker  and  founder  of  a 
oolony  in  New  Jersey,  was  b.  in  England  in  1618.  His 
grant  of  land  in  West  Jersey  was  obtained  in  1673,  and  he 
settled  at  Salem  in  167i.  In  1678,  Governor  Andros,  dis- 
puting bis  claim  to  the  governorship,  confined  him  in  prison 
two  years.  He  d.  poor  in  1683,  having  transferred  his  claim 
to  William  Ponn. 

Fenwick  (John  R.),  b.  at  Charleston,  8.  C,  1780,  edu- 
cated in  England,  and  entered  the  service  of  the  U.  S.  as 
lieutenant  of  marines  Nov.,  1789 ;  promoted  to  be  captain 
in  that  corps  1809.  In  Deo.,  1811,  he  accepted  the  oom- 
mission  in  the  army  of  lieutenant-colonel  of  artillery ;  as 
such  served  with  distinction  in  the  war  with  Great  Britain 
1812-15,  particularly  at  the  assault  on  Queenstown  Heights, 
Oct.  13, 1812,  where  he  was  three  times  wounded,  and  made 

Srisoner.  Brevetted  oolonel  Mar.  18,  1813,  for  galhuit  oon- 
uct  on  the  Niagara  frontier,  was  on  same  date  appointed 
adjutant-general  of  the  army,  with  the  rank  of  colonel,  and 
disbanded  as  sueh  June  1,  1815,  but  retained  in  the  army 
as  lieutenant-colonel  of  light  artillery;  commissioned  col- 
onel Fourth  Artillery  May  8, 1822 ;  brevet  brigadier-general 
Mar.  18, 1823.     O.  at  Marseilles,  France,  Mar.  19,  1842. 

G.  C.  SiMHONB. 

Fenwick'n  Island^  on  the  E.  coast  of  Worcester  co., 
Md.,  20  miles  S.  of  Cape  Henlopen,  has  a  lighthouse  86 
feet  high,  with  a  Sashing  light;  lat.  38<>  27'  1"  N.,  Ion.  75° 
2'  59"  W. 

FeofTment,  a  mode  of  conveyance  of  landed  property, 
formerly  in  use  in  the  English  law,  by  which  land  or  other 
corporeal  hereditaments  were  transferred  by  one  person 
called  a  ftoffor  to  another  called  a  /coffee.  Feoffment 
meant  originally,  under  the  feudal  system,  the  giving  of  a 
feud  or  fee  (see  Fkb),  but  in  the  modification  of  the  system 
of  land  tenure  which  afterwards  ensued  it  was  employed 
to  denote  the  grant  of  an  estate  in  fee-simple,  and  was 
then  extended  to  any  transfer  of  freehold  estates  in  here- 
ditaments purely  corporeal.  An  actual  delivery  of  the 
land  was  made  by  a  peculiar  ceremony  known  as  Iwery 
of  telzin — i.  e.  a  delivery  of  the  possession  of  the  land 
by  taking  the  feoffee  upon  or  near  it  and  directly  in- 
vesting him  with  the  ownership  and  occupation.  When 
the  parties  entered  upon  the  Isnd  the  livery  was  said  to 
be  in  deed,  and  in  the  presence  of  witnesses  the  feoffor 
handed  to  the  feoffee  a  clod  or  turf  or  a  twig  or  bough 
as  a  symbol  of  actual  investiture,  at  the  same  time  utter- 
ing certain  words  of  transfer.    W^en  the  delivery  was 


made  in  sight  only  of  the  land,  the  livery  was  said  to  be 
tn  lata;  and  in  order  to  make  the  transfer  effectual  the 
feoffee  had  to  make  an  actual  entry  during  the  feoffor's 
life.  The  words  of  donation  which  accompanied  the  livery 
were  at  first  oral,  but  at  an  early  period  they  were  reduced 
to  writing  in  the  form  of  a  deed  of  transfer,  though  no 
written  instrument  was  imperatively  required  until  the  en- 
actment of  the  Statutb  of  Frauds  (which  see).  Convey- 
ance by  feoffment  was  for  a  long  period  in  English  history 
the  only  ordinary  method  of  transfer  of  land  in  possession. 
It  bos  been  entirely  superseded  by  more  oonvenicnt  methods. 
It  was  only  to  be  tolerated  at  a  time  when  the  means  of 
communication  between  different  sections  of  country  were 
imperfect,  and  transfers  of  property  were  generally  made 
between  residents  in  the  same  immediate  neighborhood.  As 
a  part  of  the  common  law  it  was  in  use  in  this  country  until 
abolished.  It  was  frequently  resorted  to  as  a  means  of 
"disseising"  a  claimant  of  land,  and  thus  setting  in  mo- 
tion the  statute  of  limitations.  In  this  way,  after  the  lapse 
of  a  certain  number  of  years  (say  twenty-one),  a  party 
would  gain  a  title  by  force  of  his  uninterrupted  possession 
and  claim  of  ownership.  For  an  instance  of  this  see  Mc- 
Ortgor  vs.  Cometock,  17  New  York  Reports,  162,  The  mode 
of  conveyance  now  in  use  is  by  deed.     (See  Deed.) 

Georqe  Chase.    Revised  bt  T.  W.  Dwiqht. 

Fe'rte  Natn'rse  [Lat.,  "of  a  wild  nature"],  a  legal  term 
used  to  designate  such  animals  as  are  naturally  of  a  wild 
disposition,  as  bears,  foxes,  deer,  pigeons,  wild-geese,  etc. 
The  separation  of  such  animals  as  a  class  from  those  which 
are  domestic  is  of  importance  in  law,  on  account  of  the 
difference  in  the  right  of  property  which  an  owner  is  said 
to  have  in  the  two  instances.  Property  in  domestic  ani- 
mals is  absolute,  or  indefeasible,  while  in  animals  /em 
natuTK  it  is  only  qualified — i. «.  the  right  of  property  only 
continues  to  exist  as  long  as  the  animals  are  reclaimed 
from  their  savage  or  wild  condition,  and  ceases  when  they 
return  to  it.  When  animals  are  of  such  a  kind  that  if  once 
restored  to  their  freedom  they  would  never  return  of  them- 
selves to  their  owner,  his  ownership  of  them  can  continue 
only  so  long  as  he  keeps  them  confined.  Wild  beasts  in  a 
menagerie  would  be  of  this  character.  But  if  animals 
naturally  wild  have  become  so  tamed  that  if  suffered  to 
escape  or  roam  at  large  they  have  a  habit  or  disposition  of 
returning  (antniiiin  rtrertrndi),  a  qualified  property  in  them 
continues  so  long  as  this  habit  is  found  to  have  a  control- 
ling influence.  But  if  they  stray  and  remain  absent,  it  is 
lawful  for  any  stranger  to  take  them  as  his  own  property. 
Pigeons,  bees,  deer  are  familiar  examples  of  this  kind  of 
wild  animals.  A  property  in  bees  is  obtained  by  hiving 
them.  But  if  they  swarm  and  fly  away,  the  owner  retains 
his  property  as  long  as  he  keeps  them  in  sight  while  pur- 
suing them,  so  that  he  may  distingnish  them  as  from  his 
own  hive,  A  qualified  property  may  also  exist  in  certain 
cases  by  reason  of  the  inability  of  the  animals  to  depart 
from  a  person's  property,  as  in  the  ease  of  the  young  of 
wild  birds  who  nave  built  their  nests  in  trees.  While  a 
qualified  property  continues,  the  owner's  right  is  as  much 
under  legal  protection  as  is  his  interest  in  property  of  any 
kind,  and  any  interference  with  it  is  pnnished  in  the  same 
manner.  The  owner  of  such  animals  will  in  some  instances 
be  liable  for  their  acts.  A  distinction  is  to  be  taken  be- 
tween animals  that  ara  and  ara  not  naturally  inclined  to 
do  mischief.  In  cases  of  the  first  class  the  owner  is  not  in 
general  responsible  for  injuries  done  by  his  animals,  unless 
he  is  shown  to  have  special  knowledge  of  some  vicious  pro- 
pensity. This  knowledge  is  technically  called  eeienler,  and 
must  be  alleged  in  an  action,  and  proved.  This  proof  would 
not  be  necessary  if  the  animals  were  trespassing  on  the 
land  of  another.  The  owner  in  that  case  is  liable  for  aets 
done  in  the  oonrse  of  the  trespass.  When  the  animal  be- 
longs to  the  second  class,  and  is  naturally  inclined  to  do 
mischief,  no  proof  of  knowledge  is  requisite,  as  the  owner 
is  presumed  to  have  knowledge  of  its  vicious  propensities. 

In  regard  to  the  right  in  wild  animals  killed  upon  any 

fierson's  property,  certain  peculiar  rules  have  been  estab- 
ished.  If  such  animals,  while  upon  or  flying  over  a  per- 
son's land,  ara  killed  either  by  himself  or  by  a  trespasser, 
they  become  the  land-owner's  property.  If  he  starts  ani- 
mals upon  his  own  grounds,  follows  them  into  another's, 
and  there  kills  them,  the  property  remains  in  himself.  If 
a  trespasser  chases  game  from  one  man's  land  into  another's, 
and  there  kills  it,  he  has  a  claim  superior  to  that  of  the 
owner  of  either  of  the  contiguous  estates.  This  last  rule 
has,  however,  been  questioned.  A  number  of  statutes  in 
regard  to  the  preservation  of  game  and  the  protection  of 
wild  animals  of  various  kinds  have  been  passed  both  in 
England  and  in  the  States  of  the  Union,  which  should  be 
consulted.     Georqe  Chase.    Revised  bt  T.  W.  Dwioht. 

Fer  de  Lance  [Fr.,  "  lance-iron  " — i.  e,  the  head  of  a 
lance],  the  Craspedoccphalua  lanceolattUf  a  muoh-droadod 
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venomoai  wrpent  of  the  West  Indies  aad  South  America, 
eqieeimlly  sbundant  in  St.  Lacia  and  Martinique.     Tbia 


For  de  tiance. 

■erpeot  ii  extremely  prolifio,  and  i>  from  five  to  eight  feet 
long.  It  gire«  no  warning  of  ita  attaclt.  The  bito  ia  very 
often  fatal,  and  when  its  present  effects  are  warded  off  by 
atimalanta  it  usually  ruins  the  health  of  the  sufferer,  who 
ia  for  years  afflicted  with  boils  and  ulcers,  and  often  with 
paralysis  and  other  distressing  symptoms. 

Fer'diiiand«  post-tp.  of  Daboia  co.,  Ind.    Pop.  1732. 

Ferdinand,  tp.  of  Eaaex  oo.,  Vt.,  traveraed  by  the 
Grand  Trunk  R.  R.     Pop.  3Z. 

Ferdinand  the  Jnit,  king  of  Aragon,  was  co-regent 
of  Castile  and  Leon  near  the  close  of  Dec,  1400,  became 
king  June  24,  1412,  and  d.  Apr.  2,  1416.  In  1413  ho  de- 
feated and  imprisoned  the  count  of  Urgel. 

Ferdinand  I«j  ex-emperor  of  Austria,  eldest  aon  of 
Francis  I.,  emperor  of  Germany,  b.  Apr.  19,  1793,  married 
Maria  Anna  Carolina  Pia,  daughter  of  Victor  Emmanuel  I., 
king  of  Sardinia,  in  1831.  Took  the  throne  Mar.  2,  1835, 
but  was  under  the  direction  of  Prince  Metternich,  his  prime 
minister.  On  Deo.  2,  1348,  he  abdicated  in  favor  of  Fran- 
eis  Joseph,  the  present  emperor,  after  having  repeatedly 
Bed  from  Vienna  during  the  revolutionary  agitations  of 
that  year.    D.  June  29,  1875. 

Ferdinand  I<,  king  of  Bohemia  and  Hungary  and 
emperor  of  the  Romans,  was  b.  at  Aloali,  Spain,  Mar.  10, 
1503,  married  Anne  Jagellon  May  5,  1521,  and  was  made 
king  of  Bohemia  Feb.  24,  1527,  of  Hungary,  Oct.  28,  1527, 
and  of  the  Romans,  Jan.  15, 1531.  Took  the  title  of  emperor 
when  his  brother,  Charles  V.,  abdicated,  near  the  end  of 
Sept.,  1556.  Recognized  aa  emperor  by  the  cleotora  at 
Frankfort  Mar.  12,  1558,  waa  forbidden  to  take  the  title 
by  Pope  Paul  IV.  In  1562  he  aent  ambaaaadors  to  the 
Oounoil  of  Trent,  and  d.  at  Vienna  July  25,  1564. 

Ferdinand  Il.t  king  of  Bohemia  and  Hungary  and 
emperor  of  the  Romana,  b.  July  9,  1578,  was  orowned  king 
of  Bohemia  July  29,  1617.  Failed  to  protect  his  Prot- 
estant subjects  against  the  porseontions  of  the  Roman 
Catholics,  and  the  Bohemian  states  deposed  him  Aug.  19, 
1(19,  and  offered  the  crown  to  Frederick,  elector-palatine. 
Had  been  crowned  king  of  Hungary  at  Presburg  July  1, 
1618,  and  was  elected  Roman  emperor  Aug.  28,  1619, 
Frederick,  having  accepted  the  Bohemian  crown,  waa  de- 
feated by  Ferdinand's  army,  under  Maximilian  of  Bavaria, 
at  Prague,  Nov.  8, 1620,  and  in  1623  the  Bavarian  duke  re- 
eeired  the  Palatinate.  In  1624  the  imperial  general,  Wal- 
lenstein,  defeated  the  armies  of  another  Protestant  league 
whieh  had  been  formed  against  Ferdinand,  with  the  king 
of  Denmark  at  its  head.  Dec.,  1625,  and  Nor.,  1627,  re- 
■peetively,  Ferdinand  resigned  the  crowns  of  Hungary  and 
Bohemia  to  his  son,  Ferdinand  III.  In  1630-32,  Uuatavua 
Adolpbna  of  Sweden,  with  France  and  Venice  in  a  new 
leagne  against  the  emperor,  invaded  Qermany,  and  gained 
important  successes  over  Ferdinand,  although  at  the  battle 
of  Liitzen  in  Nov.,  1632,  the  Swedish  monarch  was  slain. 
The  battle  of  Leipsio  was  fought  in  Sept.,  1631,  that  of  the 
Leeh  in  Apr.,  1632.  Chancellor  Oxenstiem  directing  the 
leagne  after  the  death  of  Qustarus  Adolphns,  Ferdinand 
waa  more  fortunate,  made  peace  with  some  of  the  allies, 
and  procured  the  election  of  his  son  Ferdinand  as  king  of 
the  Romans.     D.  at  Vienna  Feb.  15,  1637. 

Ferdinand  III>,  king  of  Bohemia  and  Hungary  and 
emperor  of  the  Romans,  was  b.  July  20,  1608,  and  became 
king  of  Hungary  and  Bohemia  Deo.  8,  1625,  and  Nov.  25, 
1627.  In  1631  he  married  Mary  Anne  of  Spain,  who  d.  in 
1646.  Gained  the  battle  of  NSrdlingen  in  the  contest  of 
his  father  (Ferdinand  II.)  against  the  Swedes  and  their 
allies,  Sept.  6, 1634,  was  made  king  of  the  Romans  Dec.  22, 
IS36,  and  became  emperor  in  1637.  The  Thirty  Yeara' 
war  continuing,  the  battles  of  Tbionville,  of  Fribourg,  and 
of  Sommershausen  were  fought  in  June,  1639,  in  1644,  and 
in  1648.  In  this  latter  year  Ferdinand  married  Maria 
Irtopoldina,  who  d.  in  1649.     In  1 648  he  also  signed  the 


pcaoe  of  Westphalia,  guaranteeing  religioua  liberty  to  his 
Protestant  subjects.  In  1651  he  married  Eleanor  of  Mantua, 
and  d.  at  Vienna  Apr.  2,  1657. 

Ferdinand  I.  (thk  Ubeat),  king  of  Castile  and  Leon, 
married  Dofia  Sancha  of  Leon,  and  was  named  king  of 
Castile  in  1U33,  succeeding  to  the  throne  in  1035,  and  being 
orowned  king  of  Leon  Juno  22,  1038.  Invaded  Portugal, 
and  acquired  Coimbra  in  1044  and  1045.  In  1040-49  he 
warred  against  the  Moors.  On  Sept.  3,  1054,  he  defeated 
Garcia  III.,  king  of  Navarre,  near  Burgos;  in  1063  con- 
quered Mohammed  ben  Abad,  dividing  his  kingdom  be- 
tween his  three  sons  in  1064.  Forced  the  kingB  uf  8ara- 
gossa  and  Toledo  to  become  his  tributaries  in  1065,  and 
d.  at  Leon  Deo.  27  of  that  year. 

Ferdinand  III.,  the  Saixt,  king  of  Castile  and 
Leon,  waa  son  of  Alfonso  IX.,  king  of  Leon,  and  Berrn- 
garia,  queen  of  Castile,  succeeding  in  Castile,  on  hi;  moth- 
er's a!;aieation,  Aug.  31,  1217,  and  in  Leon  in  1230.  In 
his  Moorish  wars  he  conquered  the  kingdom  of  Baeia,  took 
Cordova  and  Seville,  and  made  the  kings  of  Granada  and 
Murcia  his  tributaries.  D.  May  30,  1252,  and  was  can- 
onited  by  Pope  Clement  X.  in  1671. 

Ferdinand  V.,  king  of  Castile  and  Aragon,  thb 
Catholic,  b.  at  Sos,  Spain,  Mar.  10, 1452,  married  Isabella 
of  Castile  Oct.  18,  1469.  At  thia  time  Spain  was  divided 
into  the  kingdoms  of  Castile,  Aragon,  Navarre,  and  Gran- 
ada, the  last  held  by  the  Moors.  On  the  death  of  Isabella's 
brother,  Henry  IV.,  Ferdinand  was  proclaimed  king,  with 
her  as  queen,  at  Scgova,  Dec.  13,  1474.  Isabella's  title 
being  disputed  by  the  princess  Joanna,  Henry  IV.'s  ac- 
knowledged daughter,  Ferdinand  defeated  Affonso,  king 
of  Portugal,  who  supported  her  claims,  at  Tore  in  1476. 
In  1479,  Isabella  secured  undisputed  possession  of  the 
kingdom  by  a  peace  with  France,  signed  Nov.  9,  1478.  In 
Jan.,  1479,  Ferdinand  succeeded  his  father,  John  II.,  in 
Aragon ;  and  immediately  afterwards  in  both  kingdoms, 
but  especially  in  Castile,  the  two  sovereigns  commenced 
salutary  reforms  in  the  administration  of  justice,  restrain- 
ing the  excesses  of  the  nobility,  and  checking  their  power 
as  feudal  lords.  In  1480,  Ferdinand  established  the  Inqui- 
sition at  Seville,  and  subsequently  permitted  its  establish- 
ment in  Aragon.  Began  his  wars  with  the  Moors  for  the 
possession  of  Granada  in  1482,  the  Moors  having  in  1481 
captured  the  fortress  of  Zahara  in  Andalusia,  and  on  Jan. 
6,  1492,  with  Isabella  his  queen,  he  entered  Granada  in 
'  triumph.  The  same  year  he  issued  an  edict  for  the  expul- 
sion of  all  Jews  from  his  dominions.  Thia  year  also  laa- 
bclla  furnished  to  Christopher  Columbus  two  vessels  in  his 
fleet  of  three,  with  which  he  discovered  San  Salvador. 
Columbus  returned  in  Mar.,  1493,  and  during  that  year 
Ferdinand  and  Isabella  obtained  a  bull  from  Pope  Alex- 
ander VII.  confirming  their  title  to  all  the  territories  which 
they  should  discover  in  the  Western  hemisphere.  In  1493, 
Ferdinand  reacquired  Roussillon  and  Cerdagne  from  Charles 
VIII.  of  France,  and  in  1495  opposed  Charles  in  Italy, 
the  Spaniah  troopa  being  commanded  by  Gonsalvo  de  Cor- 
dova. In  1497  De  promoted  the  expedition  of  Amerigo 
Vespucci.  By  1500  the  Spanish  conquest  of  Naples  was 
complete;  by  1501  every  Moor  had  been  expelled  from  the 
kingdom  or  was  compelled  to  be  baptiied.  Isabella  d. 
Nov.  26,  1504,  and  Ferdinand  married  Germanie  de  Foix, 
niece  of  Louia  XII.  of  France,  Mar.  14  or  18, 1506.  On 
the  death  of  Philip,  his  son-in-law,  he  became  regent  of 
Castile  in  Sept.,  1500.  By  the  treaty  of  Cambray  (Dec., 
150S)  he  received  several  Venetian  cities,  which  were  in- 
corporated with  the  kingdom  of  Naples.  In  Oct.,  1511,  he 
joined  the  "Holy  League"  against  France,  and  Jean 
d'Albret,  king  of  Navarre,  having  leagued  himself  with 
the  French  monarch,  Ferdinand  invaded  his  dominions, 
drove  him  from  the  throne,  and  in  1512  subjugated  that 
kingdom,  thus  finally  uniting  Aragon,  Caatile,  Granada, 
and  Navarro  under  one  sway.  Ferdinand  d.  Jan.  23, 1516. 
Ferdinand  I.,  king  of  Naples,  b.  in  1425,  married 
Isabella  de  Clermont  in  1434,  waa  legitimiied  by  Pope  Eu- 
gene IV.,  and  crowned  king  in  June,  1458.  In  a  short 
time  his  subjects  invited  John  of  Anjou  to  take  the  throne, 
and  having  done  so,  John  sustained  himself  for  a  time,  but 
Ferdinand  defeated  him  at  Troia  Aug.  18, 1462,  and  become 
master  of  the  kingdom  in  1463.  In  1476  married  Joanna 
of  Aragon.  In  1486  the  barons  of  Naples  revolted.  Fer- 
dinand having  made  peace  with  them  on  Aug.  11,  treach- 
erously arrested  and  massacred  them  at  the  palace  on  Aug. 
13.  For  this  he  was  excommunicated  by  Pope  Innocent 
VIII.  June  29, 1489 ;  he  made  peace  with  the  pope  in  May, 
1492,  and  d.  Jan.  25,  1494. 

Ferdinand  IT.,  king  of  Naples,  and  I.  of  the  Two 
Sicilies,  was  b.  at  Naples  .Tan.  12,  17')1.  and  succeeded,  on 
the  accession  of  his  father,  Don  Carlos,  to  the  throne  of 
Spain,  Oct.  5,  1759.  In  1767  he  expelled  the  Jesuits; 
Apr.  7,  1768,  married  Maria  Carolina  of  Austria  by  proxy. 
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a&d  in  p«non  on  Hay  22.  In  1777  dismissed  bis  prime 
minister,  Tftnuoci ;  in  17V3  joined  the  flrst  coalition  against 
France,  but  in  1706  purchased  peace  Trom  the  Directory. 
In  Nov.,  1798,  a  secret  alliance  baring  been  formed  with 
Russia,  Austria,  and  England  against  France,  the  Nea- 
politan arm;  marched  to  Rome,  but  was  defeated  by  the 
French,  who  made  conquest  of  Naples  Jan.  23,  1709.  The 
king  and  queen  fled  to  Sicily,  but  daring  the  same  year 
were  restored  to  power  by  the  successes  of  the  allies,  and 
then  took  a  bloody  revenge  on  the  republican  oititcns  of 
Naples.  Mar.  28,  1801,  by  the  treaty  of  Florence,  Ferdi- 
nand made  peace  with  France,  bat  in  Sept.,  1805,  joined  a 
third  coalition  against  her.  In  the  end  of  that  year  he 
was  deprived  of  Naples  by  Napoleon  I.,  and  retired  to 
Sicily  under  English  protection.  In  Jan.,  1312,  ho  resigned 
bis  authority  in  favor  of  his  son  Francis,  but  on  Napoleon's 
fall  he  was  restored,  entering  the  capital  Aug.  14, 1815.  In 
Dec,  1816  or  1817,  he  took  the  title  of  king  of  the  Two  Sic- 
ilies (Naples  and  Sicily),  but  in  the  latter  part  of  his  reign 
( 1 S20-2 1 )  was  threatened  with  a  fresh  revolt  of  his  subjects, 
annulled  their  constitution,  and  entered  Naples,  supported 
by  the  Austrian  army.  May  15,  1821.     D.  Jan.  3,  1825. 

Ferdinand  Im,  king  of  Portugal,  b.  at  Coimbra  Feb. 
27,  134U,  succeeded  to  the  throne  Jan.  IB,  1367.  In  1369 
claimed  Castile,  but  was  defeated  by  Henry  II.  of  that 
kingdom,  and  compelled  to  make  peace  in  1371.  The  war 
being  renewed,  a  like  issue  ensued  in  1373.  Again  warred 
with  Castile,  assisted  by  Edmund,  dnke  of  Cambridge,  in 
1381,  and  d.  Oot.  20,  1383. 

Ferdinand  VI,,  king  of  Spain  (tbs  Wise),  b.  at 
Madrid  SopL  23,  1713,  or  Apr.  10,  1712,  married  the 
princess  Magdalene  Theresa  of  Portugal  in  Jan.,  1729,  and 
succeeded  his  father,  Philip  V.,  Aug.  10,  174R.  Acceded 
to  the  treaty  of  Aix-la-Chapclle  June  28,  1748.  His  queen 
d.  Aug.  27,  1758,  and  ho  d.  Aug.  10,  1759. 

Ferdinand  VII.,  king  of  Spain,  was  b.  at  St.  Ilde- 
fonso  Oct.  13,  1784,  and  was  proolaimed  prince  of  Asturias 
■Bd  heir  to  the  crown  in  1790 ;  Oct.  6,  1801,  he  married 
Maria  Antoinotta  Theresa  of  Naples,  who  d.  Mny  21, 1806. 
On  the  abdication  of  his  father  (Mar.  19,  1808)  he  suc- 
ceeded to  the  kingdom,  but  meeting  Napoleon  at  Bayonne 
(Apr.  28),  was  compelled  to  resign,  which  he  did  on  Hay 
I,  and  was  sent  witn  his  brother  and  uncle  to  the  oh&teau 
of  Valenf  ay.  In  Mar.,  1814,  was  liberated,  and  in  May 
annulled  the  Spanish  oonstitution  and  dissolved  the  Cortes; 
Sept.  29,  1816,  married  Isabella  Maria,  infanta  of  Portu- 
gal, who  d.  Dec.  26,  1818 ;  Oct.  2,  1819,  married  Maria  Jo- 
sephine of  Saxony.  The  French  having  invaded  Spain 
under  the  duke  of  Angoulfimo  in  Apr.,  1823,  Ferdinand 
was  declared  incapable  by  the  Cortes,  and  a  regency  was 
appointed  on  June  II,  but  he  was  restored  on  Sept.  28, 
and  proclaimed  an  amnesty,  with  promise  of  good  gorem- 
ment,  on  Sept.  30.  Married  the  daughter  of  Maximilian 
of  Saxony  in  1824,  and  she  d.  in  1829.  The  same  year  he 
married  Maria  Christina  of  Naples.  Mar.  29, 1830,  re-estab- 
lished the  Pragmatic  Sanction  of  1789,  and  d.  Sept.  27, 1833. 

Ferdinand  II>  of  the  Two  Sicilies,  known  as  KiKO 
BoxBA,  b.  Jan.  12,  1810,  succeeded  his  father,  Francis  I., 
in  1830;  by  false  promises  and  liberal  measures  at  flrst 
•xcited  great  hopes  among  the  friends  of  liberty,  which  his 
■nbsequent  course  cruelly  disappointed.  The  history  of 
his  reign  is  a  catalogue  of  conspiracies,  rebellions,  execu- 
tions. His  reckless  bombardment  of  Messina  Sept.  2-7, 
18(8,  won  him  his  shameful  title.  D.  at  Naples  May  22, 
1859. 

Vhte,  La>  town  of  France^  in  the  department  of  Aisne, 
on  an  island  in  the  Oise.  It  is  a  fortress  of  the  fourth  rank, 
and  has  a  school  of  artillery.     Pop.  4945. 

Ferenti'BO,  town  of  Central  Italy,  8  miles  N.  W.  of 
Frosinone.  Portions  of  the  old  oyclopean  wall  still  exist. 
Pop.  9096. 

Fer'gas,  post-T.  of  Nichol  tp.,  Wellington  co.,  Ontario, 
Canada,  on  the  Guelph  branch  of  the  Oreat  Western  Rail- 
way, 17  miles  N.  N.  W.  of  Quelph.  It  has  varied  and  im- 
portant mannfaotnrwi,  and  one  weekly  newspaper.  Pop. 
1066. 

Fergnu  Falla,  post-v.,  cap.  of  Otter  Tail  co.,  Minn.,  225 
miles  N.  W.  of  Minneapolis,  on  Otter  Tail  Rirer,  in  a  lum- 
ber region.  It  has  fine  water-power,  a  number  of  saw  and 
planing  mills,  two  weekly  newspapers,  and  a  national  bank. 

Fer'gnson,  tp.  of  Drew  eo.,  Ark.    Pop.  400. 

Fergnson,  tp.  of  Centre  oo..  Pa.    Pop.  2111. 

Ferguson,  tp.  of  Clearfield  co..  Pa.     Pop.  585. 

Fergnson  (Adak),  LIi.D.,  b.  at  Logierait,  Perthshire, 
Sootland,  June  20,  1723;  studied  at  St.  Andrew's;  read 
divinity  in  Edinburgh ;  wa<  ordained  in  1745 ;  became 
Gaelic  chaplain  in  the  Forty-second  regiment;  was  pro- 
fessor of  natural  philosophy  at  Edinburgh  1759-64,  pro- 


fessor of  moral  philosophy  1764-84;  was  one  of  the  com- 
missioners sent  in  1778  to  the  U.  8.  to  effect  a  peace.  D. 
at  St.  Andrew's  Feb.  22,  1816.  Author  of  a  HUtoiy  of 
Cicil  Socielv,  1767;  Hilary  of  tkn  liomnu  Rrpublir,  1783; 
Iiittitulet  of  MonU  Pkilotophy,  1769 ;  Moral  and  Political 
Science,  1792. 

Ferguson  (Elizabbtr  QRiiifR),  b.  in  1730,  was  the 
daughter  of  Dr.  Thomas  Gneme  of  Philadelphia  and  Anne, 
granddaughter  of  Gov.  Keith.  She  translated  F6neIon's 
TcUnachue  into  English  heroic  verse,  and  wrote  minor 
poems,  letters,  etc.  The  latter  were  printed ;  the  M88.  of 
the  former  are  in  the  Philadelphia  Library.  The  American 
estate  of  her  husband,  Jlugh  Henry  Ferguson,  having  been 
oonfiseated  for  his  adherence  to  the  British  government  in 
the  Revolutionary  war,  a  part  of  it  was  restored  to  Mrs. 
Ferguson,  from  whom  he  had  separated,  by  the  legislature 
in  1781.     D.  Feb.  23,  ISOI,  in  Montgomery  co..  Pa. 

Fcrgnson  (Jamss),  F.  R.  S.,  astronomer  and  mecha- 
nician, was  b.  in  Banifshire,  Scotland,  in  1710.  His  me- 
chanical genius  was  developed  at  a  very  early  age  by  in- 
vestigation into  the  wheel  and  axle  and  the  construction  of 
a  wooden  clock  and  watch  which  were  good  timekeepers.  He 
spent  several  years  in  Edinburgh,  and  in  1743  went  to  Lon- 
don. In  1747  he  published  a  Dineertation  oh  the  Phenomena 
of  the  Harvest  Moon,  and  in  1748  commenced  lecturing  upon 
astronomy  and  mechanics.  Elected  a  fellow  of  the  Royal 
Society  in  1763,  he  was  chosen  a  member  of  the  American 
Philosophical  Society  in  1770,  and  d.  Nov.  16,  1776.  At- 
tronomg  Explained  (1756)  and  LectHree  on  Suhjecte  in  Afe- 
chanice,  IlydroetaticMf  Pneumaticef  Optictj  etc.  were  among 
his  Workt,  which  were  edited  in  6  vols.  8vo  by  Sir  David 
Brewster.  The  Encycloptedia  Brilannica  is  authorit}'  for 
the  assertion  that  "  in  bis  whole  life  he  had  not  received 
above  half  a  year's  instruction  at  school." 

Ferguson  (Jakes),  Pkof.,  was  b.  in  Perthshire,  Scot- 
land, Aug.  31,  1797,  arrived  in  New  York  Sept.,  I8U0,  was 
assistant  civil  engineer  on  the  Krio  Canal  1817-19;  assist- 
ant surveyor  on  the  boundary  commission  under  the  treaty 
of  Ghent  1819-22 ;  astronomical  surveyor  on  the  same  com- 
mission 1822-27 ;  civil  engineer  for  the  State  of  Pennsyl- 
vania 1827-32;  first  assistant  of  the  U.  S.  Coast  Surrey 
1833-47 ;  and  assistant  astronomer  of  the  U.  S.  Naval  Ob- 
servatory 1847-67.  He  discovered  during  this  latter  ser- 
vice the  following  asteroids:  Euphrosyne  in  Sept.,  1854; 
Virginia  in  1857;  Echo  in  1860,  for  which  he  was  awarded 
the  astronomical  prise  medal  by  the  Academy  of  Sciences 
of  France  in  1854,  and  again,  by  the  same  institution,  in 
1860.  Prof.  Ferguson  was  a  valued  contributor  to  Dr. 
Gould's  Aetronomieal  Journal  and  to  the  Aetronomieehe 
Jfachriehteni  also  to  the  Episcopal  Church  Kevietc,  to  the 
Albany  Argue,  the  Merchanie*  Magazine  of  New  York,  and 
to  other  standard  papers.  The  records  of  the  navy  depart- 
ment alone  show  a  career  of  most  useful  and  distinguished 
service  on  the  part  of  Prof.  Ferguson,  extending  over  twenty 
years,  and  ending  only  at  his  death,  which  seems  to  have 
been  occasioned  by  extraordinary  devotion  to,  and  expos- 
ure in  the  line  of,  duty.  His  character  as  a  man  of  varied 
learning  and  accomplishments  was  adorned  by  manly  mod- 
esty, sinoerity,  and  the  principles  of  practical  Christianity. 
D.  Sept.  26,  1867. 

Ferguson  (Patrick),  Major,  English  officer,  was  killed 
at  the  battle  of  King's  HounUin,  S.  C,  Oct.  7, 1780.  Had 
served  at  the  battle  of  Brandywinc  and  on  the  Hudson  in 
1779,  and  so  distinguished  himself  at  the  siege  of  Charles- 
ton in  1780  that  he  was  mode  mi^or  of  the  Seventy-flrst 
regiment. 

Ferguson  (Robkbt),  English  poet  and  prose-writer,  b. 
at  Carlisle  1820,  published  The  Shadow  of  the  Pyramid, 
poem,  in  1847,  and  The  Pipe  of  Jiepoee,  or  Seeollectiout  t(f 
Eaetem  Travel,  in  1848. 

Ferguson  (Sir  William),  Bart.,  F.  R.  8.,  F.  R.  S.  E., 
was  b.  at  Prestonpans,  East  Lothian,  Mar.  20, 1808,  studied 
under  Drs.  Knox  and  Turner  in  the  Royal  College  of  Sur- 
geons at  Edinburgh  at  the  age  of  eighteen,  and  became  a 
licentiate  of  that  institution  in  1828,  a  fellow  of  the  cor- 
poration in  1829,  and  began  to  lecture  on  the  principles 
and  practice  of  surgery  in  1831.  In  1836  he  was  assistant 
surgeon  to  the  Royal  Infirmary,  and  in  1839  a  fellow  of  the 
Royal  Society  of  Edinburgh.  Uc  settled  in  London  in  1840, 
having  been  appointed  professor  of  surgery  in  King's  Col- 
lege and  surgeon  to  King's  College  Hospital.  He  is  now 
Cfessor  of  clinical  surgery  in  King's  College,  having  also 
n  elected  president  of  the  Royal  College  of  Surgeons  of 
England  July  4,  1870,  and  having  been  for  some-time  pro- 
fessor of  surgery  and  human  anatomy  in  that  institution. 
These  are  but  a  few  of  the  active  and  honorary  positions 
to  which  he  has  been  called.  His  Prorjreea  of  Anatomy  and 
Surgery  in  the  Nineteenth  Century  was  the  substance  of  two 
courses  of  his  leotnres.     His  Sytem  of  Practical  ,Surgery 
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hu  rMofaed  iU  flftb  edition ;  lie  ia  the  inventor  of  nnmer- 
oai  Bnrgioal  ingtruments,  and  in  18A5  wu  made  a  baronet. 

Fe»'gHBonTiUe,  po«t-v.  of  Davenport  tp.,  Delaware 
eo.,  N.  Y.,  baa  conaiderable  maQufaoturing  intereats. 

Fer'KVSSon  (Jahbb),  D.  C.  L.,  F.  R.  S.,  architect,  b.  at 
Ayr,  SeoUaod,  in  1808,  journeyed  through  the  East,  and  in 
1845  publitbed  lUiatrativnt  of  the  Sockcut  Taapla  of  In- 
dia. Ptrturttqut  lUtatrationt  of  AneimI  Arekitecture  in 
Mindottan  appeared  in  1847 ;  Satidbook  of  Archittcturt,  in 
1855 ;  B—ay  o«  a  Propoted  Nea  Sytem  of  Fortification  iy 
Sartkmork;  in  1849 ;  Tht  Palaeet  of  Ninamk  and  Pern- 
polit  Ratortd,  in  1851.  Be  waa  the  arobiteot  of  the  Nin- 
eveh Coart  in  the  Cryatal  Palaoe  at  Sydenham.  On  Apr. 
17,  1871,  he  reoeived  the  royal  gold  modal  at  a  meeting  of 
the  Royal  Inatitate  of  Britiah  Arohiteota. 

Fergnsson  (Right  Hon.  Sir  ikum),  Bart.,  b.  at  Bdin- 
bnrgh  Mar.  18,  1832,  aucoeeded  to  the  title  on  his  father'a 
death  in  184«;  waa  eduoatod  at  Rngby  sshool,  after  which 
he  entered  the  Grenadier  Ouarda,  in  which  he  became  cap- 
tain 1854;  retired  from  the  army  in  1855;  represented  the 
eoonty  of  Ayr  in  Parliament  1854-57  and  185D-68;  ander 
aeeretary  for  India  186S-4i7,  and  nnder  secretary  for  the 
home  department  July,  1 867-Aug.,  1868 ;  governor  of  South 
Aaatralia  1868-72.  In  1873  he  became  governor  of  New 
Zealand. 

Fe'rise  [Lat.,  pin.  of  f aria;  probably  (through /«««») 
eonnected  with/MfiM],  in  ancient  Rome,  were  those  holi- 
days wfaereon  bnainesa  could  not  lawfully  be  done  and  when 
•laves  might  reat  from  their  labors.  These  public  feativall 
were  of  many  kinda  and  were  very  numeroua.  Marcaa  An- 
toninus fixed  them  at  135  in  the  year,  though  before  bia  time 
they  had  been  much  more  frequent.  The  way  in  which  they 
were  Itept  varied  extremely,  but  in  general  their  celebration 
resembled  that  of  the  Christian  Sabbath,  there  being  a  re- 
ligious element  in  their  obaervatiun. 

A  feria  in  the  Ordo  of  the  Roman  (/atholio  Church  is  a 
week-day  having  no  feast.  The  feriaa  of  Ash  Wednesday, 
Holy  Week,  Whitsun  Bve,  and  the  Octaves  of  Easter  and 
Whitsuntide  have  the  offices  of  Sundays  of  the  first  class. 
The  feris  of  Advent,  of  Lent,  the  Ember  Days,  and  the 
Tncsday  of  Rogation  Week  are  called  greater  ferias. 

Ferish'ta  (Hohahmeo  Kasim),  Persian  historian,  b.  at 
Astrikb&d  1550  or  1570,  wrote  a  Hilton/  of  India,  eommen- 
cing  about  the  close  of  the  tenth  century.  In  the  introduc- 
tion he  gives  an  account  of  Indian  history  prior  to  the  inva- 
sion of  the  Massulmaos.  His  history  was  translated  by  A. 
Dow  (2  vols.,  1768)  and  by  Qen.  Briggs  (4  roll.  8vo,  1829). 
D.  about  1612. 

Ferland  (Jeax  Baptists  Antoixb),  L'Aui,  author, 
was  b.  at  Montreal,  Canada.  Dec.  25, 1805,  and  admitted  to 
orders  in  the  Roman  Catholic  Church  In  1823.  Was  priest 
and  professor  in  Canada  for  several  years,  then  superior  of 
the  College  of  Nicollet  in  1847,  afterwards  professor  at 
Laval  University  June  10, 1855.  Obtervation*  on  tke  Hit' 
torg  of  Canada  was  published  in  1851 ;  then  iVole*  oa  tht 
Ktgiten  of  Soir*  Dame  de  Quehte,  A  Voyage  to  Labrador, 
Otmnee  of  History  of  Canada  from  ISSj^  to  16SS,  Joitmat 
of  a  Voyage  to  the  CoatI  of  Gatpi,  and  Life  of  Uinhop  Plet- 
ns,  the  laat  in  1863.     D.  at  Quebeo  Jan.  8,  1864. 

Fernan'agh,  inland  county  of  the  province  of  Ulster, 
Inland.  It  has  an  area  of  714  square  miles  and  a  pop.  of 
92,688.  Its  surface  varies  from  the  richest  rales  to  the  wild- 
eft  uplands.  Its  rocks  are  mountain  limestone,  millstone 
grit,  and  old  red  sandstone,  with  some  coal,  iron,  and  mar- 
ble. In  the  low  gronnda  the  aoil  ia  a  deep  and  rioh  loam, 
which  grows  thin  and  eold  in  the  uplands.  Fermanagh  re- 
turns two  members  to  Parliament.    Cap.  Enniskillen. 

Fermanagh,  tp.  of  Juniata  oo.,  Pa.    Pop.  993. 

Fermat,  de  (Pibriik),  French  mathematician,  was  b. 
St  Toulouse  in  1601,  and  d.  there  Jan.  12,  1665.  French 
eavants  claim  for  him  a  great  part  of  the  honor  of  the  dia- 
eovery  of  the  differential  calculus.  He  made  important 
discoveries  in  the  theory  of  numbers,  and  invented  a  theory 
of  finding  maxima  and  minima.  La  Place  thought  Fennat 
ought  to  share  with  Pascal  in  the  fame  of  the  invention  of 
the  calonlua  of  probabilities.  His  Workt  {varia  opera)  were 
published  by  his  son  in  1679.  He  was  a  councillor  of  the 
Parliament  of  Toulouse,  and  cultivated  mathematics  as  a 
reoreation,  and  is  known  as  the  first  to  propose  two  oele- 
bmted  theorems  called  by  his  name. 

Fennenta'tion  [Fr.  fermentation;  Oer.  Onhrmui],  a 
(pontaneons  ohan^o  or  decomposition  which  takes  place 
in  most  vegetable  and  animal  substances  when  exposed  at 
ordinary  temperatatea  to  air  and  moisture.  When  the  pro- 
cess is  accompanied  by  the  liberation  of  foetid  gases,  as  in 
the  decomposition  of  nrine,  blood,  or  flesh,  it  is  termed 
putrefaction.  When  It  occurs  with  f^e  access  of  air,  and 
without  excess  of  water,  it  is  termed  decay  or  eremacatu!*, 
VOL.   II. — 5 


as  when  a  fallen  tree  moaldera  into  brawn  pulverulent 
humus.  The  term /ermeiKadon  ia  limited  in  common  lan- 
guage to  the  proceas  as  conducted  for  the  production  of 
inonenaive  and  oaeful  producta,  as  when  grape-juice  and 
malt-wort  are  fermented  into  wine  and  beer.  While  theae 
processes  differ  widely  in  their  products,  they  are  all  simi- 
lar in  their  general  character.  The  substances  most  liable 
to  undergo  putrefaction  are  compounds  rich  in  nitrogen, 
such  as  albumen,  fibrin,  oaseine,  gluten,  gelatine,  etc. 
These  bodies  require  only  the  presence  of  water,  and  access 
of  air  for  a  short  time,  to  bring  them  into  a  state  of  pntre- 
fketive  fermentation,  which  ia  very  offensive,  owing  to  tbo 
liberation  of  sulphuretted  hydrogen,  ammonia,  and  avariety 
of  volatile  bodies,  whose  exact  nature  has  not  been  defi- 
nitely determined.  These  bodies,  which  ferment  spontane- 
ously, are  composed  of  carbon,  hydrogen,  nitrogen,  oxygen, 
and  rnlphur.  Many  non-nitrogenous  substancea,  consist- 
I  ing  of  carbon,  hydrogen,  and  oxygen  only,  which  are 
incapable  of  fermenting  or  putrefying  spontaneously, 
readily  undergo  this  change  when  brought  in  contact  with 
albuminous  or  gelatinous  compounds,  either  in  a  fVesh  state 
or  in  a  condition  of  incipient  pntreiaetion.  Theae  latter 
bodies,  which  are  capable  of  exciting  fermentation,  are 
called  ferment;  and  bodies  which  are  made  to  ferment  by 
them  are  said  to  be  fermentable.  One  of  the  most  active 
of  all  ferments  ia  yeast,  a  plant  which  derelopi  in  liquids 
undergoing  vinooi  or  alcoholic  fermentation.  Bodies  eom- 
poaed  wholly  of  oarbon  and  hydrogen  do  not  appear  to  be 
capable  of  undergoing  fermentation  under  any  oircum- 
■tancea.  Bodies  may  M  bronght  into  different  states  of 
fermentation  by  the  aame  ferment,  aeoording  to  the  partic- 
ular atago  of  deoompoaition  which  it  may  bare  attained. 
Thus,  in  the  raiaing  of  bread  by  the  aid  of  leaven,  vinoua 
fermentation  may  occur,  with  the  production  of  alcohol 
and  carbon-dioxide  gas  (COj),  which  makes  the  bread 
light  and  poroua,  or  lactoua  fermentation  may  occnr,  with 
the  formation  of  lactic  acid,  which  makes  the  bread  sour 
and  heavy.  Temperature  influences  both  the  development 
and  the  character  of  fermentation.  It  cannot  occur  at  a 
temperature  much  below  40°  F.,  nor  much  above  140°. 

Fermentation  is  generally  indicated  by  a  sensible  inter- 
nal motion,  the  development  of  heat,  and  the  liberation  of 
babbles  of  gas;  and  when  it  occurs  in  aolear  liquid,  always 
resnlti  in  turbidity  and  the  formation  of  a  scum  and  a 
sediment.  During  the  prooeaa  complex  organic  bodies  are 
naolred  into  simpler  organic  bodies,  as  when  milk-sugar 
is  changed  to  lactic  acid ;  or  into  aimpler  organic  bodies 
and  inorganic  compounds,  as  when  glucose  is  changed  to 
alcohol  and  carbon-dioxide ;  or  the  decomposition  may  re- 
sult in  the  liberation  of  elementary  bodies,  as  hydrogen 
and  nitrogen.  The  elements  of  water  are  often  assimilated 
during  fermentation,  and  enter  into  the  composition 
of  the  new  bodies.  The  procese  ia  always  complex,  and 
while  it  often  results  in  the  formation  of  some  well-charao- 
terised  predominating  product,  as  alcohol,  acetic  acid,  lac- 
tic acid,  butyric  acid,  etc.,  there  is  alwaya  produced  a 
variety  of  bodiea  in  smaller  quantities  the  exact  nature  of 
which  has  not  been  fully  determined,  although  many  of 
these  secondary  bodies  have  been  identified.  Fermenting 
substances  generally  have  a  tendency  to  abstract  oxygen 
from  the  air  and  other  bodies.  When  fermentation  occurs 
with  free  access  of  air,  it  is  accompanied  by  oxidation 
(eremocaun*)  on  the  surface.  Putrefying  bodies  reduce 
ferrous  sulphate  to  sulphide  of  iron  by  withdrawing 
oxygen. 

Fermentation  has  long  been  resorted  to  in  raising  bread 
with  leaven  or  yeast,  in  preparing  alcoholic  beverages,  and 
in  preparing  certain  vegetacles,  as  sour  beans  and  sauer- 
kraut. It  is  the  process,  too,  by  which  all  vegetable  and 
animal  substances  ultimately  undergo  destruction,  and 
finally  return  to  the  inorganic  world  in  the  form  of  carbon- 
dioxide  (COi),  water  (H|0),  ammonia  (NHj),  nitrogen 
(N),  etc.,  to  become  again  the  food  of  plants,  and  under 
the  influence  of  the  solar  rays  again  to  generate  complex 
organic  bodiea.  It  is  the  process  by  which  milk  and  vege- 
tablea  sour,  moats  putrefy,  and  fats  become  rancid,  and  by 
which  timber  and  textile  fabrics  decay.  It  ia,  moreover, 
intimately  associated  with  the  development  of  contagious 
diseases,  and  its  study  leads  to  the  discovery  of  methods 
for  preserving  food  and  timber  and  for  preventing  the  oc- 
currence and  spread  of  many  diseases. 

There  is  an  endless  variety  of  processes  to  which  the 
term  fermentation  may  be  applied  with  more  or  less  pro- 

friety;  the  following  are  a  few  of  the  most  important: 
1)  Vinous,  alcoholic,  or  panary  fermentation  ;  (2)  acetous ; 
(3)  Isctous;  (4)  biityroua  ;  (5)  mucous  or  viscous;  (6)  pu- 
trefoctlve;  (7)  saooharous;  (8)  glncosio;  (9)  pectons;  (10) 
gallons;  (11)  amygdalous;  (12)  sinapous;  (13)  urinous; 
nnd  (14)  peptons. 

I,  Vinout  or  Aleoholie  Fermentation  is  the  process  by 
which  grape-Juice  is  converted  into  wine  and  the  wort  of 
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malt  into  beer.  A  Bolution  of  para  sngar  in  w»t«r  will  re- 
main unaltered  for  a  long  time,  but  finally  monld  appears 
upon  it,  and  it  becomes  sour  and  dark-colored.  It,  now- 
over,  a  suitable  ferment  is  added  to  it,  sncb  as  yeast,  putrid 
blood,  or  partially  decomposed  flour-paste,  albumen,  oa- 
aeine,  fibrin,  or  any  similar  body,  it  rapidly  passes  into  a 
state  of  active  fermentation,  by  wiiich  the  sugar  is  con- 
verted into  aloohol,  carbon-dioxide,  etc.  The  sweet  juices 
of  plants  contain,  in  addition  to  sugar,  small  qnantitios  of 
albumen,  gluten,  and  legumen,  and  when  they  are  exposed 
to  the  air  and  maintained  at  a  temperature  of  about  80° 
F.,  they  undergo  fermentation  spontaneously,  the  process 
continuing  from  forty-eight  hours  to  several  weeks,  accord- 
ing to  the  temperature,  the  amount  of  sugar  present,  and 
the  nature  and  quantity  of  the  nitrogenous  bodies  which 
act  as  ferments.  The  most  striking  phenomena  of  this  fer- 
mentation are — (1)  the  liquid  becomes  turbid,  (2)  bubbles 
of  gas  rise  to  the  surface,  (3)  the  temperature  rises,  (i)  the 
sugar  disappear!),  (5)  alcohol  makes  its  appearance,  (6)  by 
and  by  ihe  liquid  becomes  clear  and  quiet  again,  and  a 
light  soum  and  a  light-colored  deposit  are  formed.  This  de- 
posit consists  of  yeast,  which  is  capable  of  exoitiag  vinous 
fermentation  in  other  solutions  of  sugar.  The  conditions 
essential  to  vinous  fermentation  are — (1)  an  aqueous  solu- 
tion of  sugar,  which  may  bo  either  glucose,  cane-sugar,  or 
milk-sugar.  The  two  latter  are,  however,  invariably 
changed  to  glucose  before  they  undergo  vinous  fermenta- 
tion,    (See  Saecharotu  Fermeatation,) 

Cane-rasur.  Water.  OloooN. 

CiiUnOu      +     IIsO     =>      2C«Ui,0s. 

(2)  The  presence  of  yeast  or  of  a  nitrogenous  ferment;  (3) 
access  uf  air,  at  least  at  the  outset;  (4)  a  certain  tempera- 
ture, the  limits  of  which  are  41">  and  86°  P.  Tho  lower  the 
temperature  the  slower  the  process,  while  at  the  tempera- 
ture of  8S°  the  vinous  fermentation  is  liable  to  pass  into 
butyrous  fermentation.  The  chief  products  ox  the  fer- 
mentation are  alcohol  and  carbon-dioxide,  which  are  pro- 
duced from  the  glucose  by  the  following  decomposition : 

Alcohol.  Cetrbon-dloxide. 

2CjH,0      -1-     2C0,. 

Were  these  the  only  products,  100  parts  of  glucoss  would 
yield  51.11  of  alcohol  and  48.89  of  carbon-dioxide;  but 
only  about  95  per  cent,  of  the  sugar  is  accounted  for  by 
these  products.  Most  of  the  missing  5  per  cent,  is  eon- 
verted  into  succinic  acid  (discovered  by  C.  Schmidt  in 
1847)  and  glycerine  (discovered  by  Pastenr).  In  addition 
to  these  bodies,  there  is  a  host  of  others  in  minute  quanti- 
ties, derived  partly  from  the  glucose,  partly  from  the  fer- 
ment, and  partly  from  the  other  bodies  always  present  in 
vegetable  solutions.  The  following  scheme  gives  approx- 
imately the  products  froni  100  parts  of  gluoose : 

Alcohol »      48.S  per  cent. 

Carbon-dioxido 4»J> 

(ilycerlne 

Succinic  acid 

Acetic  acid ' 

Cellulose 

Fatty  substances 

Hydrogen 

Nitrogen 

Hydrocarbon  (methane?) 

Propyllc  alcohol* 

Butylic  alcohol* 

Amylic  alcohol* 

Acetate,  bntyrate,  valerianate,  and  <cnantliate 
of  ethyl,  amyl,  etc.* 

lOO.O  per  cent. 

The  last-mentioned  bodies,  indicated  by  a  *,  constitnte, 
when  separated  by  distillation,  what  is  called  the/u»eloil. 
B'champ  reports  loucin  and  tyrosin  as  constant  products 
of  vinous  fermentation  {Gomptei  rtndut,  Ixxiv.),  and  T. 
Oscr  finds  an  alkaloid,  CjsUnXi  {Acad.  z.  Wien,  1867, 
p.  209).  The  formation  of  succinic  acid  and  glycerine  is 
e.xplaincd  thus : 

OliiooM.  W.t«.       SiKcloloMiM.       GlToerlne.  SSS5' 

49C,II„0,  f  30H,O  =  12C«irsOt  +  72C,H80s  +  30COi. 
n.  T.  Brown  (J.  Chem.  Soc.,  1S72,  p.  570)  suggests 

CsHijOs  +  H«=2CsH80s. 
As  Brown  finds  that  water  is  always  decomposed  daring 
vinous  fermentation,  tho  following  seems  probable : 

4C,Hn06  -1-  2HiO  +  H,^  CiHsO*  f  OCjHbOj  +  2C0i. 
Brown  also  finds  that  if  the  water  used  contains  nitrates,  a 
small  quantity  of  nitric  oxide  (N20i)  will  be  found  among 
the  gases  evolved.     The  yeast  increases  from  0.8  to  1.5  per 
cent,  of  the  sugar. 

The  infusion  of  malt  and  sugar  solutions  to  which  gluten, 
casoine,  albumen,  or  substances  of  like  nature  are  added,  do 
not  generally  nndergo  a  purely  vinous  fermentation  ;  lac- 
tous,  butyrous,  acetous,  and  putrefactive  fermentation  also 
occurs,  and  offensive  products  result.  This  oan  beprevented 
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by  the  addition  at  the  outset  of  a  proper  quantity  of  yeast, 
which  at  once  determines  the  vinous  fermentation  ;  and  if 
a  temperature  below  86°  F.  is  maintained,  and  the  air  is 
properly  excluded,  the  products  of  this  kind  of  fermenta- 
tion alone  result.  In  the  making  of  wine  and  the  brewing 
of  beer  the  complete  destruction  of  the  sugar  is  not  desir- 
able, and  rarely,  if  ever,  occurs,  but  in  the  manufacture  of 
spirits  the  change  to  alcohol  is  made  as  complete  as  pos- 
sible. (See  WiiTB  and  Bker.)  When  vinous  fermentation 
is  resorted  to  in  making  bread,  the  object  is  not  to  produce 
alcohol,  but  carbon-dioxide,  which  shall  make  the  bread 
light.  Many  substitutes  for  fermentation  are  in  use  by 
which  the  carbon-dioxide  is  produced  without  the  alcohoU 
(See  Bread.) 

Tkeoriet  o/ Fermetilaiion. — The  discovery  of  fermenta- 
tion and  the  preparation  of  wine  date  back  beyond  historio 
times.  According  to  the  Egyptians,  Osiris,  and  according 
to  the  Greeks,  Bacchus,  taught  the  art  to  men.  The  Israel- 
ites attribute  the  discovery  to  Noah.  The  alchemists  often 
employed  the  terms /ermentation  B-nd  putrefaction^  but  in  a 
sense  quite  different  from  that  in  which  the  words  are  now 
used ;  the  gradual  solution  of  an  inorganic  body  was  called 
putrefaction,  while  fermentation  was  used  as  equivalent  to 
our  word  digeition — t.  e.  the  digestion  of  a  mineral  with  an 
acid.  Tho  term/emi«i<  was  applied  to  every  active  chemi- 
cal agent.  Valentine  supposed  the  alcohol  to  pre-exist  in 
the  wort,  and  to  be  simply  set  free  during  fermentation. 
Libavius  believed  fermentation  and  putrefaction  to  be  simi- 
lar processes,  diflfering  merely  in  their  products.  Van  Hel- 
mont  (1648)  attributed  to  fermentation  the  formation  of 
gases  during  digestion,  also  the  formation  of  the  blood  and 
of  the  sap.  He  eonsidered  fermentation  to  be  the  cause  of 
the  formation  of  living  organisms,  and  of  their  reproduc- 
tion and  development.  Mayow  (1669)  noticed  the  import- 
ance of  air  to  fermentation.  Sylvius  de  le  Boti  (1659) 
claimed  that  fermentation  difiered  entirely  from  tho  action 
of  acids  upon  alkalies  (carbonates).  He  says  the  latter 
results  in  combination,  while  fermentation  results  in  de- 
composition. Lemery  (1775)  recognized  a  similar  distinc- 
tion. Becher  (1669)  considered  fermentation  as  similar  to 
combustion  (separation  of  phlogiston  from  calx)yand  as 
resulting  in  a  splitting  up  of  the  fermenting  body.  Willis 
(1659)  and  Stahl  (1697)  considered  fermentation  and  putre- 
faction similar  processes,  and  attributed  them  to  the  action 
of  a  ferment — a  body  possessed  of  internal  motion,  which 
motion  it  communicated  to  the  fermentable  bodies. 

The  modem  theories  of  fermentation  have  been  devel- 
oped as  our  knowledge  of  the  conditions  and  products  of 
the  process  has  become  more  accurate.  Tho  production  of 
alconol  attracted  attention  very  many  centuries  ago.  Van 
Helmont  (1648)  noticed  the  gas  liberated  during  vinous 
fermentation,  and  called  it  "gas  vinosum,"  to  distinguish 
it  from  "  gas  carbonnm,"  produced  by  coal.  He  recognised 
the  fact  that  during  fermentation  something  disappears  or 
evaporates  (sugar),  which  could  otherwise  be  changed  to 
coal  (charcoal).  He  says  fcrmentvm  voJatilixat  quod  alias 
in  earbonem  mutal«r.  MoBride  (1784)  showed  that  fermen- 
tation and  putrefaction  yielded  the  gas  called  "fixed  air" 
by  Black,  and  Cavendish  (1776)  showed  that  sugar  yielded 
57  per  cent,  (correctly,  48.89)  of  the  same  gas  which  is  obtain- 
ed from  marble.  After  the  discovery  of  oxygen,  hydrogen, 
and  nitrogen,  of  the  composition  of  water  and  of  the  atmo- 
sphere, and  the  elementary  composition  of  vegetable  and 
animal  bodies,  and  the  reoognition  of  the  true  character  of 
combustion,  Lavoisier  (1789),  in  his  Traitl  (Ifmmta<rt  de 
Chymie,  exhibited  the  quantitative  relations  of  cane-sugar 
to  Its  products  on  fermentation,  in  the  following  table : 

Osriioa,  Hfdros«a.  OxTgn. 

95.9  lbs.  cane-sugar _..  =  26.8  7.7  61.4 

and  yield 

67.7  lbs.  alcohol -  16.7  9.6  S8.4 

36.8  "   carbonic  acid ^  9.9  ....  2j.4 

2.5  "   aceticacid ■■=   0.6  0.2  1.7 

95.5,  total  products. 

These  nnmbers  are  not  correct,  tho  actual  products  being 
as  already  stated.  Ho  claimed  that  the  products  contained 
all  the  carbon,  hydrogen,  and  oxygen  of  the  sugar,  and 
that  it  was  not  necessary  to  suppose  that  water  was  decom- 
posed during  fermentation.  Ho  assumed  that  sugar,  an 
oxide,  was  split  into  two  products,  the  gas  and  the  alcohol, 
which,  if  they  could  reunite,  would  regenerate  tho  sugar. 
Berthollet  (180.3)  believed  that  the  alcohol  had  no  isolated 
existence  in  the  wine,  but  that,  excluding  the  argol  and  the 
aoids,  the  wine  was  a  homogeneous  body,  in  which  alcohol 
was  produced  by  heat.  Brande  (1811)  and  Oay-Lussoo 
(181,3)  proved  the  pre-existence  of  aloohot  in  wine.  The 
farther  investigation  of  the  nitrogenous  ferments,  and  fin- 
ally the  study  of  the  yeast-plant,  have  given  us  the  follow. 
ing  definite  theories  of  fermentation  :  (1)  acid  theory;  (2) 
contact  theory;  (3)  in/fuence  theory;  (4)  eiemtca{  theory; 
(5)  ffaivoMie  theory;  (6)  germ  theory. 
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1.  Tk*  Aeid  Tkmry. — Pliny  eonsidared  the  •etion  of 
Inren  in  raiaing  bread  to  b«  dne  to  an  Hid.  Fabbroni,  in 
Ilia  prixe  eaaay  on  fermentation,  pnbliafaed  at  Florence  in 
1T8T,  claims  that  fermentation  depends  on  the  aotion  of  a 
vegetable  acid  on  sugar.  He  afterwards  adranoed  the 
theory  that  the  ferment  is  a  regoto-animal  Iwdy,  like  glu- 
ten, and  that  the  produota  resalt  both  from  the  sugar  and 
from  the  ferment — the  carbon  of  the  ferment  and  oxygen 
of  the  sugar  forming  the  carbonic  ncid,  while  thedeoxidised 
(agar  forms  alcohol  with  the  hydrogen  and  nitrogen  of  the 
ferment.  The  acid  theory  was  long  since  disproved  by  the 
fart  that  fermentation  occurs  in  the  presence  of  calcic  as 
well  as  of  alkaline  carbonates,  and  of  metallic  oxides. 

2.  Contact  Theory/. — Beraelina  supposed  that  fermenta- 
tion is  due  to  the  contact  or  entalytfe  action  of  the  ferment, 
in  the  same  way  that  platinum  sponge  was  supposed  to 
effect  the  union  of  alcohol  and  the  oxygen  of  the  air,  and 
tnlphnric  acid  waa  formerly  supposed  to  change  alcohol  to 
etfavlic  ether.  As  these  reactiona  have  already  received 
more  rational  explanationa,  the  idea  of  eatalysia  haa  been 
geoerallj  abandoned. 

3.  fn/litenre,  CoHtaffiotUf  Merianicalt  or  Phiftical  Theory. 
—This  theory  originated  with  Stahl,  and  was  re-established 
by  Liebig  in  18.19,  and  was  held  by  Pelonie,  Fr£my,  Oer- 
hardt,  etc.  It  attributes  fermentation  to  the  mechanical 
action  of  certain  nitrogenous  matters  (ferment!<),  which 
are  themselves  in  a  state  of  decomposition,  which  is  im- 
parted to  the  sugar  as  soon  as  it  comes  in  contact  with  the 
decomposing  ferments  under  favorable  circumstances.  The 
more  ehitngeable  body,  by  its  own  inherent  instability,  ini- 
tiates moleeular  movements  in  a  more  permanent  com- 
pound. The  action  ia  compared  to  several  inorganic  reac- 
tions, a«  the  solution  in  nitric  aeid  of  platinnm  when  alloyed 
with  silv  er,  platinnm  alone  being  insoluble ;  the  decompo- 
sition of  hypochlorons  acid,  chloride  of  nitrogen,  perox- 
ide of  hydrogen ;  action  of  pyroracemio  acid  on  argentic 
carbonate  ;  the  kindling  of  combustible  bodies ;  crystal- 
Kialion  from  snperaaturnted  solutions  by  rubbing  the  side 
of  the  vessel  with  a  rod  or  introducing  angular  particles. 
The  yeaat-plant  ia  supposed  by  the  advocates  of  this 
theory  to  be  only  an  incidental  product  of  some  varieties 
of  fermeDtation,  and  to  he  active  in  inducing  fermentation 
only  in  that  it  contains  deeomposing  albuminous  substances. 
The  access  of  air  ia  by  them  anppoaed  to  be  necessary  only 
to  initiate  by  oxidation  the  activity  of  the  ferment. 

4.  The  Chemical  Theory  anpposes  a  purely  chemical  ac- 
tion of  the  ferment  or  yeast  on  the  sugar.  It  was  founded 
by  Trommsdorff  and  Heisaner,  bnt  haa  at  preacnt  few  if 
any  adherents. 

5.  The  Oalvanie  Theory  aaaumes  that  the  decomposition 
ia  called  forth  by  the  dualism  of  the  exciting  body  in  a 
eondneting  fluid.  Ita  adherenta  are  Schweigger,  Colin, 
and  Kdlle. 

6.  The  Oerm,  Vital,  or  Phgeiologieal  Theory. — This  the- 
ory, which  ia  the  one  which  is  now  generally  accepted,  at- 
tributes the  decomposition  of  the  fermentable  body  to  the 
vital  action  of  living  organisms,  the  vegetable  cells  of  the 
yeast-fnngaa.  Thcae  plants  are  formed  from  the  nitrog- 
enous anbstancea  preaent  in  the  grape-juice,  beer- wort,  or 
other  fermenting  material,  and  involve  the  consumption 
and  consequent  destruction  of  the  sugar,  and  the  produc- 
tion of  a  rariety  of  products  of  which  in  vinous  ferment- 
ation, alcnhol,  carbon-dioxide,  glycerine,  and  succinic  acid 
are,  a«  already  slated,  the  most  abundant.  "It  is  now 
fully  established  that  (1)  the  growth  and  reproduction  of 
the  yeaat-fungus  takes  place  only  in  fermentable  liquids ; 
(2)  that  the  saccharine  liquid  will  only  ferment  when  the 
yeast-plant  ia  preaent  in  a  state  of  active  development." 
{bnltoH.)  This  view  is  now  so  well  catablishcd  that  any 
process  which  ia  proved  to  proceed  without  the  develop- 
ment of  living  organisms  must  be  excluded  from  the  class 
of  decompositions  known  as  fermentation. 

The  Yetut- Plant.— In  1680,  Anthony  Lecuwenhoeck,  with 
his  newly-invented  microscope,  discovered  the  fact  that 
yeast  consisted  of  "  little  globalea  collected  into  groups  of 
three  or  four  together."  Fabbroni  (1787),  as  already  stated, 
considered  the  yeast  to  be  a  "  Tegcto-animal  "  body,  like 
gluten.  Fourcroy  entertained  the  same  idea.  In  180.1, 
Th^nard  stated  that  yeast  contains  a  nitrogenous"  animal*' 
substance  common  to  all  ferments.  Mulder  (1844)  endeav- 
ored to  show  that  a  peonliar  nitrogenous  body,  which  he 
called  proteine,  waa  eaaentially  characteristic  of  living  mat- 
ter, and  was  nearly  allied  in  chemical  composition  to  albu- 
men, caseins,  fibrin,  and  gluten.  Payen  in  1846  recorded 
the  opinion  that  all  vegetable  cells  contain  materials  simi- 
lar in  composition  to  animal  organisms ;  and  in  the  same 
year  Von  Mohl,  a  German  botanist,  invented  for  the  active 
compound  in  living  cells  the  term  "protoplasm."  The  re- 
lation of  the  yeast-cells  to  fermentation  was  recognized  by 
ThCnard  in  1803.  He  then  first  enunciated  the  "germ- 
theory,"  by  assuming  that  the  yeast  assimilates  a  little  of 


the  sugar,  while  the  test  breaks  up  into  alcohol  and  carbon- 
dioxide.  The  same  idea  waa  maintained  by  Erxlebens  in 
1818,  and  in  1825  Desmaiidres  examined  the  yeaat  of  beer 
and  of  wine,  and  called  them  animals.  Theae  investiga- 
tions attracted  little  attention,  even  afler  Cagniard  de  la 
Tour  in  18.17  rediscovered  tbcyeaat-plant,  made  some  most 
important  observations  upon  it,  and  "  declared  that  by  some 
effect  of  their  vegetation  the  equilibrium  of  the  sugnr  was 
destroyed."  Ho  measured  the  yeast-cells  and  found  them 
to  be  about  T^ifth  of  an  inch  in  diameter ;  and  he  h1»:o 
noticed  that  by  a  process  of  budding  they  multiplied  dur- 
ing fermentation,  and  increased  six  or  seven  fold.  Schwann 
made  similar  observations  in  the  same  year;  KUtiig  in- 
vestigated the  subject;  and  Turpin,  in  18.18,  made  an 
elaborate  study  of  beer-yeast.  All  of  these  writers  consid- 
ered yeast  organisms  to  l>e  alone  capable  of  initiating  fer- 
mentation, j^itscherlich  adopted  tnis  view,  and  referred 
fermentation  to  vegetable  organisms,  and  putrefaction  to 
minute  animals.  Helmhols,  in  1843.  made  a  remarkable 
experiment:  he  placed  a  quantity  of  yeaat  on  one  side  of  a 
film  of  bladder,  and  a  solution  of  sugar  on  the  other,  and 
although  the  liquids  circulated  freely  through  the  mem- 
brane, the  yeaat  could  not  pase,  and  fermentation  look 
glace  only  on  the  side  of  the  yeaat.  Nevertheless,  the  "  in- 
ncnce  "  theory  of  Liehig  waa  generally  accepted  till  about 
fifteen  years  ago,  when  Pasteur  made  the  moat  elaborate 
and  conclnaive  investigation,  which  has  finally  established 
the  germ-theory.  He  aaya ;  "  Albuminous  bodies  are  never 
the  ferments,  bnt  the  aliment  of  the  ferments ;"  "  the  true 
ferments  are  living  organisms." 

Fig.  A. 


Beer-yeast,  Reeas:  Saeehanntpea  eerevUies.  I.  Top  yeast;  III. 
Tup  yeubt,  developing  ascraapores;  II.,  IV.  Top  yeast,  fully  de- 
veloped;  VI.  Bottom  yeast;  VII.  Bottom  yeaat,  cultivated  at 
61°  tu  60°  F.  &iccAarMnjfe«  exitmu;  V.  The  yeaat  of  the  after- 
fermentation. 

The  study  of  this  subject  haa  expanded  far  beyond  ita 
original  limits,  and  has  involved  the  questiona  of  spontane- 
ous generation  and  the  germ-theory  of  diaeaae,  which  are 
now  engroaaing  the  attention  of  the  moat  acnte  observers 
on  both  aides  of  the  Atlantic.  This  arose  from  the  neces- 
sity of  accounting  for  the  presence  of  the  living  yeaat-cella 
in  fermenting  and  putrefying  liquids,  which  decompose 
spontaneously  without  the  addition  of  yeast.  Appert,  who 
studied  early  in  this  century  the  preaervation  of^vegetable 
and  animal  food,  found  that  by  boiling  sneh  perishable  ar- 
ticles, and  sealing  them  np  so  as  to  exclude  the  air,  they 
could  be  preserved  indefinitely.  This  was  explained  by 
many  by  supposing  that  the  oxygen  of  the  air,  which  is 
necessary  to  initiate  decomposition,  waa  excluded.  It  waa 
long  aupposed  that  a  large  number  of  animals  were  pro- 
duced spontaneously.  Aristotle  supposed  that  ahellnsh, 
aponges,  maggots,  worms,  moths,  eels,  eto.  were  produced 
without  parente,  and  the  idea  that  putrefaction  is  peculi- 
arly favorable  to  the  production  of  life  waa  entertained  by 
him,  repeated  by  Pliny  four  centuries  later,  by  Fabricius 
in  1600,  Harvey  in  ItSO,  and  ia  now  held  by  the  advocatea 
of  spontaneous  generation.  In  the  year  1668,  Francis  Redi, 
an  Italian,  showed  that  maggots  were  the  progeny  of  the 
flics.  His  experiments  were  important,  as  they  demon- 
strated the  fact  that  insects  were  produced  from  eggs.  As 
inveatigationa  continued,  the  idea  of  spontaneous  gener- 
ation waa  narrowed  down  to  include  only  the  microscopic 
organiams,  the  Infusoria.  Needham,  in  1748,  wrute  tnat 
he  bad  seen  them  produced  from  decaying  organic  matter. 
He  boiled  solutions  containing  animal  matter,  corked  them 
hot  to  exclude  air.  and  found  after  a  few  daya  that  they 
were  full  of  living  organisms,  whose  origin  he  attributed  to 
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"  vegetative  force  "  reaiding  in  the  loIutionB.  Bpallanzani, 
in  1776,  repeated  these  experimeotg  in  glass  naslts,  with 
more  oare,  and  satisfied  himself  that  the  germs  of  life  en- 
tered the  solutions  from  the  air.  Sohultse,  in  1836,  repeated 
the  experiments,  renewing  the  air,  bat  subjeoting  it  on  its 
way  to  the  flasks  to  the  action  of  snlphttrio  acid  or  caustic 
potassa,  to  destroy  the  vitality  of  any  germs  it  might  con- 
tain. Schwann,  in  the  following  year,  repeated  these  ex- 
periments, passing  the  air  into  the  flasks  through  tubes 
heated  to  600°  F.  They  showed  that  the  Infusoria  were 
not  produced  spontaneously,  but  from  spores  or  germs 
floating  in  the  air.  Bohrocder  and  Dusch  in  1854,  and 
Sohroeder  alone  in  1859,  repeated  these  experiments,  and 
found  that  if  the  air  admitted  to  the  flaslis  was  filtered 
through  cotton  plugs,  it  failed  to  induce  decomposition  and 
develop  animal  or  vegetable  organisms.  Pasteur  even  de- 
tected germs  on  the  cotton  plugs  by  the  microscope,  and 
found  that  when  the  pings  were  placed  in  suitable  solutions 
they  at  once  gave  rise  to  numerous  animals  and  fungi. 
Dr.  Lamaire,  in  1864,  collected  germs  by  condensing  the 
moisture  of  the  air  in  glass  tubes  cooled  by  ice,  and  Tyn- 
dall  showed  the  floating  particles  in  the  air  by  a  beam  of 
light.  It  was  thus  established  that  the  germs  of  the  yeast- 
fungus  and  of  Infusoria  fioat  in  the  air,  fall  into  organic 
solntions,  and  give  rise  to  fermentation  and  putrefaction, 
and,  as  many  think,  to  infectious  diseases.  There  are  still, 
however,  many  advocates  for  the  theory  of  spontaneous 
generation,  who  base  their  belief  on  the  experiments  of 
Wyman,  Bastian,  Cantoni,  and  others,  who  claim  to  have 
seen  living  organisms  develop  in  sealed  flasks  which  bad 
been  exposed,  after  sealing,  to  temperatures  varying  from 
MO"  F.  to  aOO"  F. 

Fio.  a 


Wlne-yeoat,  Reess :  VIII.,  IX.,  X.  amdutmnyut  M^pioidmuiTiX. 
&  apieviabu:  XII. S,  Patlorittmu;  XIII. 8.  eonfflomerxUua ;  XIV. 
S.  Ba—U;  XV.  Mvcor  racemonu,  buUet-yeast. 

The  yeait-fUngns  consists  of  little  cells  composed  of  cel- 
lulose, containing  a  fluid,  in  which  may  be  seen  granules 
or  germinal  cells;  it  multiplies  by  budding  (gemmation). 
The  name  Tonda  or  Tonmta  etrmnts  was  first  applied  to 
it ;  it  was  subsequently  called  Mycodtrma  n'nt,  Gryptoeoemu, 
HormUciwm,  etc.  Dr.  Max  Reess,  who  has  made  the  most 
elaborate  study  of  the  subject  (Botanitckt  Untenuchtrngen 
iiier  dit  AlkoholgHkrungtpiUe,  Leipsic,  1870),  found  that 
there  is  a  variety  of  yeast-fungi,  and  proposed  for  the  ge- 
nus the  name  Saeeharomycetj  which  has  been  generally 
adopted.  Beer-yeast  in  S.  cereciaiK,  which  develops  in  two 
different  ways,  according  to  the  temperature.  At  about  72° 
F.,  as  in  the  brewing  of  ale,  the  furmentation  is  rapid,  and 
the  yeast  is  carried  to  the  surface  of  the  liquid  by  the  bub- 
bles of  carbon-dioxide;  this  is  top  yeagU  When  the  fer- 
mentation proceeds  at  a  temperature  between  40°  and  50° 
F.,  in  brewing  lager  beer,  it  proceeds  much  slower,  and  the 
ycost  appears  as  a  sediment — bottom  yetiH,  (See  Bker.) 
Those  two  varieties  have  a  tendency  to  reproduce  the  kind 
of  fermentation  by  which  they  were  developed ;  and  if  the 
bottom  yeast  is  placed  in  wort  at  a  temperature  of  72°  F., 
it  does  not  develop  into  top  yeast,  although  its  mode  of 
growth  is  considerably  modified.  The  after-fermentation 
of  beer  is  caused  by  the  development  of  another  species, 
H.  exiijuut,  the  smallest  of  all  yeast-fungi. 

There  is  a  greater  number  of  species  noticed  in  the  fer- 
mentation of  wine;  ^S^  tUiptoideut  is  the  most  common,  and 
often  the  only  form  seen.  Next  in  order  of  frequency  oc- 
curs S.  apiculatut.  Engel  insists  that  this  form  belongs  to 
a  different  genns,  and  calls  it  Carpozyma  apictilatnt.  Dur- 
ing the  after-fermentation  of  wines,  especially  of  sweet 
wines  and  of  other  wines  than  the  grape,  S.  Pattorianvt 
appears.    S.  congtomeralHi  is  often  noticed  at  the  beginning 


of  the  fermentation.  S.  Bemii  occurs  in  some  red  wines. 
One  or  two  familiar  mould-fungi,  Mucor  Mucedo,  and  es- 
pecially M.  racemoviM,  have  the  property,  in  the  total  ex- 
clusion of  the  air,  of  developing  their  myoelium  in  sugar 
solutions  in  mor«  or  less  gfobiUar  forma,  producing  true 
alcoholic  fermentation.  This  gives  some  confirmation  to 
the  suggestion  made  by  certain  observers,  that  the  yeast- 
fungus  is  developed  from  the  spores  of  common  mould- 
fungi,  like  Panieillium  yJaNeuin,  etc.  Fits  noticed  that  when 
the  quantity  of  alcohol  reaohed  3}  per  cent.,  the  develop- 
ment of  the  M»cor  ceased. 

The  ehemioal  composition  of  yeast  has  not  been  very 
fully  determined.  It  consists  chiefly,  as  do  all  plants,  of 
cellulose,  albuminoids,  fat,  and  metallic  salts.  It  contains 
no  chlorophyll.  An  elementary  analysis  gives  about  tb* 
following  percentages :  carbon,  48.9  ;  hydrogen,  6.8 ;  nitro- 
gen, 10.8 ;  oxygen,  29.9  ;  sulphur,  0.6 ;  ash,  3.  Some  analy- 
ses make  the  ash  in  dry  yeast  as  high  as  7  or  8  per  cent. 
The  ash  consists  chiefly  of  potossio  phosphate,  with  small 
quantities  of  sodio,  calcic,  magnesic,  and  ferric  phosphates. 

II.  Acetouji  Fermentation, — While  it  is  true  that  alcohol 
and  other  organic  bodies  may  be  readily  oxidised  to  acetic 
acid  without  the  aid  of  fungi,  as  when  platinum-black,  con- 
taining condensed  oxygen,  chromic  acid,  nitric  acid,  hy- 
poohloroos  acid,  etc.,  is  employed,  it  is  nevertheless  true 
that  in  the  ordinary  process  of  vinegar-making  we  have  a 
true  fermentation,  caused  by  a  peculiar  fungus,  the  Myeo- 
derma  aeeti,  which  acts  as  a  carrier  of  oxygen.  Pure 
diluted  alcohol  does  not  undergo  oxidation  to  acetic  acid 
when  exposed  to  the  air.  Like  all  other  fungoid  plants,  the 
M.  aeeti  requires  food  in  the  form  of  nitrogenous  bodies  and 
mineral  salts,  which  are  always  present  in  wine,  beer,  and 
other  fermented  vegetable  juices.  The  formation  of  vinegar 
is  always  preceded  in  such  cases  by  the  development  of 
the  plant,  either  from  small  additions  from  a  previous  fer- 
mentation or  from  germs  from  the  air.  The  plant  acts  as 
a  carrier  of  oxygen  from  the  air  to  the  aleoool,  and  the 
oxidation  occurs  in  two  successive  stages ;  alcohol  becomes 
aldehyde  by  the  loss  of  hydrogen  (withdrawal  by  oxygen), 
and  then  passes  into  acetic  acid  by  a  gain  of  oxygen. 

Alcohol.  Aldobydo. 

CUsO  -h  0  =  CjHiO  +  HtO. 

Aldebjde.  Aoetlo  sold. 

CiHiO  +  0  =  C,H«0^ 

In  the  quick  vinegar  process  considerable  losses  occurred  at 
first  from  the  evaporation  of  the  very  volatile  aldehyde, 
which  escaped  conversion  into  acetic  acid  from  a  deficient 
supply  of  air.  The  conditions  most  favorable  to  the  for- 
mation of  aoetio  acid  by  fermentation  are — (1)  a  sufficient 
dilution;  the  fluid  should  not  contain  more  than  ID  per 
cent,  of  alcohol,  nor  should  it  be  mnch  below  4  or  5  per 
cent.;  (2)  the  ptesence  of  nitrogenous  and  saline  bodies; 
(3)  the  presence  of  the  M.  aeeti  added  from  a  previous 
operation;  (4)  a  suitable  temperature,  not  above  36°  C. 
(96.8°  F.),  nor  below  10°  C.  (SO*  F.) ;  below  7°  C.  (44.6°  F.) 
the  formation  of  vinegar  no  longer  takes  place.  Above 
40°  C.  (104°  F.)  it  takes  place  very  rapidly,  but  there  is  a 
considerable  loss  of  alcohol  and  acid  oy  evaporation ;  (5) 
a  plentiful  supply  of  air,  with  an  extended  surface  of  liquid 
for  its  ready  contact.  The  progress  of  the  fermentation  is 
indicated  by  the  development  of  the  fungus,  a  rise  of  tem- 
perature, an  increase  of  the  specific  gravity,  the  disap- 
pearance of  alcohol,  and  the  sour  taste  of  the  acetio  acid. 
The  plant  acts  best  when  it  simply  spreads  over  the  sur- 
face. If  it  becomes  diffused  through  the  liquid,  its  action 
proceeds  too  far,  and  the  acetio  acid  is  in  turn  oxidized  and 
destroyed.  This  second  fermentation  or  putrefaotion  is 
moat  liable  to  occur  in  vinegar  made  from  malt  or  atalo 
beer,  and  is  attributed  to  the  presence  of  large  quantities 
of  nitrogenous  bodies.  Vinegar-makers  believed  that  this 
putrefaotion  could  be  prevented  by  an  addition  of  sulphuric 
acid,  and  in  England  they  were  allowed  by  law  to  add  ^j 
by  weight.  Although  it  is  now  known  that  this  practice  is 
unnecessary,  it  is  still  continued.  In  practice  acetio  acid 
is  made  chiefly  from  wood  by  distillstion,  but  large  quan- 
tities of  vinegar  are  still  made  by  acetous  fermentation. 
The  materials  employed  are  wine,  malt,  sour  beer,  eider, 
sugar,  molasses,  and  spirits.  Dr.  Stenhouse  has  shown  that 
when  sea-weeds  are  subjected  to  fermentation  at  96°  F.  in 
the  presence  of  lime,  acetate  of  lime  is  found  in  large  quan- 
tities, from  which  acetic  acid  can  be  readily  extracted.  (See 
Vinegar.) 

III.  Laetnut  fermentation  occurs  in  milk  which  has  been 
allowed  to  stand,  tho  milk-sugar  changing  to  lactic  acid. 

MUk-iiiinr.  I.kUc  •old. 

CiiUaOu  +  HiO  =>  4UC9HsOi. 

The  milk  is  at  the  same  time  coagulated  by  the  lactic  acid 
formed,  which  neutralises  the  alkali  by  which  the  caseine 
is  held  in  solution.  By  the  addition  of  carbonate  of  lime, 
oxide  of  tine,  etc.  the  laotous  fermentation  is  not  prevented. 
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tnit  the  laetio  aeid  being  nentraliied  as  loon  M  it  is  formed, 
the  eoagulation  of  the  milk  is  prevented.  Glueose  and 
eane-sagar  are  also  oapable  of  undergoing  laotoos  fermen- 
tation. 

GliMoM.  LttoUo  utd. 

C:<U„0s'>2UUtH«0s. 

Cmnt-ngtr.  Lftolte  Mid. 

CuUnOii  +  H,0  =.  IHCsHsOs. 
Albuminous  lubstanoes,  which  at  an  advanced  stage  of 
putrefaction  aet  as  sJooholio  ferments,  often  induce  lactous 
fermentation  at  a  certain  period  of  decomposition.  The 
asotiied  matters  of  malt,  when  suffered  to  putrefy  in  water 
for  a  few  days,  indaoe  lactous  fermentation,  while  in  a  more 
advanced  state  of  putrefaction  they  cause  vinoua  fermenta- 
tion. The  gluten  of  wheat  flour,  which  is  the  active  agent 
in  leaven,  behaves  in  the  same  manner.  When  wheat  flour 
is  made  into  a  paste  with  water,  and  left  for  four  or  five 
days  in  a  warm  place,  it  becomes  a  lactous  ferment;  if  left 
a  few  days  longer,  it  acts  as  an  alcoholic  ferment.  This 
aceounts  for  the  uncertainty  which  attends  the  nse  of  leaven 
for  raising  bread:  when  it  acts  as  a  vinous  ferment  the 
bread  is  light,  porous,  and  spongy:  when  it  causes  lactous 
fermentation,  toe  bread  is  heavy  and  sour.  (See  Bread.) 
Cheese,  glue,  urine,  and  many  other  substances  containing 
more  or  less  nitrogenous  matter,  induce  lactous  fermentation 
under  eertain  conditions.  The  same  property  is  possessed 
by  many  animal  membranes  in  a  certain  state  of  decompo- 
sition. The  most  active  of  these  is  the  inner  coat  of  the 
stomach  of  the  sucking  calf,  called  rennet.  This  is  the 
agent  employed  to  coagulate  milk  in  the  manufacture  of 
cheese.  The  stomach,  bladder,  etc.  of  the  dog  possess  the 
lame  property.  Lactous  fermentation  occurs  between  58° 
and  104°  F. ;  a  temperature  of  from  75°  to  90°  F.  is  prob- 
ably the  most  favorable.  Lactous  fermentation  is  often 
aeeompanied  by  vinous  fermentation,  the  product  exhibit- 
ing the  products  of  both,  with  an  evolution  of  carbonic 
acid  (COt).  Butyrous  fermentation  often  oecnrs  at  the 
same  time,  with  an  evolution  of  hydrogen  and  carbonic 
acid  and  the  formation  of  butyric  acid.  Hannite,  a  prod- 
uct of  mucous  fermentation,  is  said  to  occur  among  the 
products  of  lactous  fermentation,  but  it  is  not  clear  whether 
this  is  also  a  product  of  this  fermentation  or  is  an  evidence 
of  mueous  fermentation. 

According  to  Pasteur  (Ann.  Ckem.  Phyi.  [3],  li.  298;  lii. 
401)  lactous  fermentation  is  caused  by  the  common  mould- 
fangus  {PtweiUium  glaueum)  which  derelops  in  solutions 
containing  milk-augar,  cane-sugar,  or  glucose,  and  the  ne- 
cessary nitrogenous  matters  and  mineral  salts,  just  as  the 
vinous  fermentation  is  caused  by  the  yeast-fungus.  Pas- 
teur collected  this  plant  as  a  gray  sediment  formed  during 
lactous  fermentation,  and  introduced  it  into  a  cooled  filtered 
decoction  of  beer-yeast,  with  from  15  to  20  pints  of  water, 
together  with  chalk,  and  sugar  equal  to  from  ^th  to  -^th 
of  the  liquid.  On  keeping  this  mixture  at  from  86°  to  95° 
F.  for  some  days,  a  brisk  cfTerrescence  of  carbonic  acid  and 
hydrogen  took  place,  the  chalk  dissolved  in  the  lactic  acid 
formed,  while  the  liquid  became  turbid  and  deposited  a 
sediment.  This  sediment,  a  purer  form  of  the  fungus,  pro- 
duced lactous  fermentation  within  an  hour  in  a  solution  of 
■ngar  containing  chalk.  When  air  is  excluded  from  solu- 
tions which  otherwise  undergo  lacccus  fermentation,  or  is 
supplied  through  heated  tubes,  fermentation  do'es  not  occur, 
because  the  germs  of  the  P.  fflancum  do  not  gain  admission. 
The  lactous  ferment  resembles  in  mass  ordinary  beer-yeast. 
It  is  gray,  somewhat  glutinous,  and  appears  under  the 
microscope  to  consist  of  minute  spherules  r^J^nr^^  '^  Tvi?7^^ 
inch  in  diameter — iiome  isolatoa,  others  in  groups.  It  in- 
ereases  at  first  by  the  formation  of  new  round  cells,  but 
afterwards  by  the  formation  of  elongated  and  branched 
groups,  which  ultimately  cover  the  Furface  like  a  white 
mould.  A  small  quantity  of  lactous  ferment  is  capable 
of  decomposing  a  large  quantity  of  sugar,  provided  the 
liquid  is  kept  neutral  by  chalk,  which  forms  calcium  lac- 
tate ;  otherwise  its  action  on  the  sugar  is  retarded  by  the 
presence  of  the  free  acid.  If  no  other  ferment  is  present, 
the  lactous  fermentation  goes  on  regularly,  and  often  more 
quickly  than  vinous  fermentation.  According  to  Bloodeau 
(j.  Pharm.  [3],  xii.  257),  the  liquid  becomes  viscous  previous 
to  lactous  fermentation,  in  consequence  of  the  development 
of  the  P.  glaueum,  whose  ramifications  fill  the  liquid. 

The  name  Oldium  lattia  has  been  given  to  the  fungus 
found  in  sour  milk.  Karsten,  in  his  Chemitmua  der  Pfittn- 
tmxelU,  calls  it  milk-yeast  [Mitchhe/e),  and  considers  it 
a  more  form  of  development  of  the  beer  and  wine  yeast. 
Do  Bary,  in  bis  Utber  Schimmel  und  Utft,  insists  that  the 
0.  laclU  is  a  distinct  plant,  not  to  be  confoumlcd  with  P. 
glaueum,  Reess  {Botanitche  Untemtchungcn  Uber  die  Al- 
toiolgilkrHngipibe, -a,  2)  and  Mayer  {Lehrbuck  der  OSk- 
nmgt-ekemie,  p.  1S2)  insist  that  the  true  lactous  ferment 
is  a  minute  baeUHum,  which  the  latter  figures,  and  that 
the   moald-funguB,  called   P.  glaueum  and   0.    lacti;  is 


moioly  an  incidental  growth.  Bichamp  claimed  to  have 
shown  that  the  germs  of  the  real  ferment  were  contained 
in  the  chalk  used  in  lactous  fermentation.  He  called  the 
fungi  Mierougma  eretm.  His  conclusions  are  disproved  by 
the  fact  that  oxide  of  sine,  chemically  prepared,  may  bo 
substituted  for  the  chalk  without  modifying  the  character 
of  the  fermentation;  and  also  by  the  experiment  of  0. 
Loew,  of  heating  the  ohalk  red  hot  previous  to  introducing 
it  into  the  liquid.  [American  Chemitt,  i.  244.) 

Lactous  fermentation  is  conducted  in  the  following  man- 
ner for  the  production  of  lactic  acid :  To  2  gals,  milk  are 
added  8  lbs.  raw  sugar,  8  os.  putrid  cheese,  and  4  lbs. 
chalk.  The  mixture  is  placed  in  a  loosely4overed  jar, 
and  maintained  at  a  temperature  of  about  8B°  F.  with  oc- 
casional stirring.  After  two  or  three  weeks  the  process  is 
complete,  and  a  semi-solid  mass  of  calcium-lactate  is  the 
result,  from  which  lactic  acid  is  readily  prepared.  By  sub- 
stituting oxide  of  sine  for  the  chalk,  sioo-lactate  is  ob- 
tained. A  certain  quantity  of  mannite  is  found  at  the 
same  time.  The  spontaneously  developed  fermentation  of 
saccharine  juices  is  sometimes  lactous,  sometimes  vinous, 
more  frequently  both  together.  Lactous  fermentation  is 
the  process  by  whieh  articles  of  food  are  so  often  spoiled 
when  they  are  said  to  become  sour ;  it  is  also  the  process 
by  which  the  Oerman  Sauerkraut  and  iS'aiierioAnea  are  pre- 
pared. 

IT.  Buti/roue  f  <nnen(atio»  seta  in  when  lactous  fermen- 
tation is  allowed  to  proceed  beyond  the  point  indicated  by 
the  formation  of  calcium-lactat<-.  The  oalcium-laetata  re- 
dissolves,  carbonic  acid  and  hydrogen  are  evolved,  and 
calcium-butyrate  is  found  in  the  solution. 

Laetlfl  Mid.        Batfrio  Mid. 

2HC,H50j  =  HC4H7O,  -1-  2C0i  +  2H* 
A  temperature  of  100°  F.  or  more  seems  to  favor  this  fer- 
mentation. By  adding  to  calcium-lactate  a  certain  quan- 
tity of  cheese,  and  maintaining  an  elevated  temperature, 
butyrous  fermentation  is  induced,  and  the  lactate  is  con- 
verted into  calcium-butyrate,  with  some  valerianate  and 
acetate.  (Williavson,  Chem,  Ifem,  xxii.  236.)  Blondeau 
refers  butyrous  fermentation  to  Penicillium  glaueum,  but 
Pasteur  {Oompt.  rend.,  lii.  344j  liv.  416)  refers  it  to  minute 
bacteria  or  vibrios.  They  appear  as  small  cylindrical  stems, 
rounded  at  the  ends,  usually  straight,  and  occurring  singly 
or  in  chains  of  two,  three,  or  more,  y^ini'b  of  an  inch  in 
thickness,  a  single  stem  varying  from  Tjimrth  to  TsVir"> 
of  an  inch  in  length.  They  increase  by  division,  ana  may 
bo  sown  and  cultivated  in  a  suitable  medium  like  beer- 
yeast.  Bugar  or  lactates,  with  ammonia  salts  and  phos- 
phates, constitute  the  necessary  food  of  the  plant.  (Bull. 
Soe,  Ckim.,  1862,  p.  52.)  As  soon  as  the  lactate  is  all  con- 
verted, the  vibrios  die.  (American  Chemiet,  ii.  371.) 

V.  Mueoua  or  Viteoua  Fermeutation  occurs  in  solotions 
of  cane-sugar  under  the  influence  of  nitrogenous  bodies, 
and  in  contact  with  the  air,  under  circumstances  not  fully 
investigated.  Carbonic  acid  gas  and  hydrogen  are  evolved, 
and  the  cane-sugar  is  converted  into  mannite,  a  peculiar 
gum,  and  a  mucilaginous  substance.  The  ferment  is  com- 
posed of  spherules  about  irr^ini^^  "'  ""  ^""^  *"  diameter. 
When  these  are  added  to  100  parts  of  cane-sugar  in  water, 
with  some  albumen,  51.09  parts  of  mannite  and  45.5  parts 
of  gum  are  obtained,  which  corresponds  to 

Cuw.Hngftr.  HumltB.  Qum. 

25Ci,naO,i  -H  13H»0  =  24CsHMOe  +  12CijHa)Oio  + 1  iCOt. 

Although  often  accompanied  by  vinous  and  lactous  fermen- 
tation, mucous  fermentation  may  occur  without  the  forma- 
tion of  either  alcohol  or  acid.  It  occurs  at  temperatures 
ranging  from  68°  to  104°  F.  The  juiee  of  the  sugar-cane, 
sugar-beet,  mangold  wurscl,  carrot,  dandelion,  etc.  are 
liable  to  undergo  this  form  of  fermentation  spontaneously 
when  exposed  to  the  air.  Effervescing  lemonade,  made 
from  sugar,  citric  acid,  oil  of  lemon,  and  carbonic  acid, 
loses  its  fluidity  on  long  keeping  from  this  kind  of  fermen- 
tation. 

When  yeast  is  washed  with  cold  water,  then  boiled  with 
water,  and  jl^th  part  of  sngar  added  to  the  filtrate,  the 
liquid  undergoes  fermentation  for  a  week  or  two,  evolving 
hydrogen,  carbonic  acid,  and  carbonic  oxide,  and  becoming 
turbid  and  tenacious  like  a  decoction  of  linseed.  Water 
boiled  with  gluten  produces  a  similar  change  in  solutions 
of  cane-sugar.  Wnen  the  fermentation  is  completed,  the 
liquid  is  etill  sweet,  but  is  so  thick  that  it  runs  out  in 
threads  when  the  vessel  is  inverted.  The  gum  produced 
resembles  gum  arable,  but  is  less  soluble  in  water,  makes  a 
thicker  mucilage,  but  yields  scarcely  any  mucic  acid  when 
treated  with  nitric  acid.  (Pastkijk,  Bull.  Sne.  Chlm.,  1861, 
p.  30;  HocHSTFTTKR,  J.  pr.  Oh.,  xxix.  30  J  Plaoi'E,  J. 
Pharm.,  xxvi.  248 ;  EiRcnr.R,  Ann.  Pharm.,  xxxi.  337 : 
Dksfosses,  J.  Pharm.,  XV.  602;  Vai-4UELIN,  .i4iin.  Chim. 
Ph>/:,  XX.  93.) 

VI.  Pttlre/aeliott,  or  putrefactive  fermentation,   is  the 
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pnMWsa  by  « hich  azotiied  animal  aad  vegetable  substances 
undergo  deoomposition  spontaneously,  with  the  production 
of  offensire  gases.  The  essential  oonditLons  are  the  pres- 
ence of  moisture,  a  temperature  between  32°  and  140°  F., 
and  exposure  to  the  air  during  or  previous  to  the  process. 
The  process  ia  very  complicated,  resulting  in  the  formation 
of  carbonic  acid,  sulphuretted  hydrogen,  phosphuretted 
hydrogen,  marsh-gas,  ammonia,  nitrogen,  hydrogen,  acetic, 
lactic,  butyric,  and  valerianic  acids,  and  many  offensive 
bodies  which  have  not  yet  been  identified.  Resins,  if  pres- 
ent, are  but  little  changed,  and  fats  often  resist  all  decom- 
position save  saponification,  remaining  as  free  fatty  acids 
for  years.  (See  Adipocerk.)  The  process  varies  consider- 
ably with  the  quantity  of  water  present  and  the  extent  to 
which  air  has  access.  Two  theories  have  been  advanced 
to  aocount  for  putrefaction.  Liebig  claimed  that  "  when 
the  life-power  or  vital  force  has  ceased  to  control  the  or- 
ganic combinations,  the  nitrogen  in  the  albuminous  bodies, 
by  its  affinity  for  hydrogen,  decomposes  water,  with  the 
formation  of  ammonia."  "  The  molecule  set  in  motion  by 
this  affinity  imparts^  its  motion  to  other  molecules  with 
which  it  ia  in  contact."  Many  investigators  still  hold  that 
the  true  putrefactive  ferment  ia  an  albuminoid  substance 
not  endowed  with  vitality.  (Panux  in  Virchoio't  Arckiv 
fur  path.  Anal.,  1874.)  The  theory  generally  aocepted, 
however,  is  that  of  Schwann,  Pasteur,  and  Cohn,  which  de- 
scribes putrefaction  as  a  chemical  process  induced  by  bac- 
teria. The  bacteria  bear  the  same  relation  to  putrefaction 
that  theyoast-plants  bear  to  alcoholic  fermentation ;  the  Bac- 
terium lermo(Vig.  C,  2)  being  the  most  eommon  species.  If 
wc  expose  a  clear  solution  of  any  nitrogenous  animal  or 
vegetable  matter,  such  as  an  infusion  of  hay,  to  the  air  at 
ordinary  temperatures,  it  will  soon  become  turbid,  and  ex- 
hibit the  usual  signs  of  deoomposition,  evolving  ofi'ensive 
gases.  The  microscope  shows  the  turbidity  to  be  caused 
y  innumerable  bacteria,  which  move  in  every  dirootion 
and  multiply  by  division.  After  a  time  putrefaction  ceases, 
the  liquid  becomes  clear,  and  a  sediment  of  bacteria  is 
found  to  have  separated.  The  smallest  portion  of  this  sed- 
iment will  excite  putrefaction  in  another  albuminous  liquid, 
just  as  yeast  causes  fermentation.  Any  process  by  which 
the  access  of  bacteria  germs  to  the  albuminous  solutions 
can  bo  prevented  is  found  to  protect  them  from  putrefac- 
tion. Dr.  Burdon-Sanderson  has  shown  {13th  Jlep,  Med. 
Officer  of  the  Privg  CohhcH)  that  contamination  by  germs 
of  bacteria  usually  occurs  from  contact  with  water  and 
moist  surfaces,  not  directly  from  the  air,  while  the  germs 
of  the  mould-fungi  enter  directly  from  the  atmosphere. 
Substances,  protected  from  bacteria  gonna,  mould,  but  do 
not  putrefy.  A  piece  of  muscle,  cut  out  of  a  recently  killed 
animal  with  a  knife  which  had  just  been  heated,  was  hung 
under  a  bell-jar,  and  after  31  days,  although  overgrown 
with  mould-fungi,  PeniciUium,  etc.,  it  showed  no  signs  of 
bacteria  or  putrefaction.  In  the  ordinary  process  of  decay 
the  putrefaction  occasioned  by  bacteria  is  accompanied  by 
the  action  of  the  mould-fungi,  the  organisms  themselves 
being  subsequently  destroyed  by  similar  agencies,  other 
bacteria,  and  fungi,  till  nothing  remains  save  brown  humus 
(see  JIuMDs)  and  the  mineral  salts,  the  carbon,  hydrogen, 
nitrogen,  sulphur,  and  oxygen  passing  into  the  atmosphere 
or  washed  into  the  Foil  as  oarbonic  acid,  ammonia,  water,  etc. 
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Bacterifij  Vihriunety  Mieroxymae,  Mierozoaire»f  Mi/eo- 
derma,  etc.  were  first  recognised  by  Leeuwenhoeck  in  1084. 
0.  F.  MUller  in  the  last  century  recognized  and  described 
the  most  important  forma,  and  Ebronberg  in  1830  estab- 
lished for  them  the  family  of  Vibrionida),  which  Dujardin 
in  1841  placed  as  the  first  and  lowest  form  of  Infusoria. 
They  were  first  supposed  to  be  animals — at  least  those 
which  are  endowed  with  motion — butall  are  now  recognised 
as  plants.  Ferdinand  Cohn  first  established  their  vege- 
table character  and  structural  relations.  (Nova  Aeta  Ae. 
Car.  Leop,  nat.  cnr.,  xxiv.  I,  1853.)  He  baa  sinci;  added 
much  to  our  knowledge  of  their  classification  and  general 

hysiology.  (BeitrHr/e  tur  Binloi/ie  der  P/tnmeii,  heft.  ii.  p. 

27, 1872. )  The  bacteria  consist:  of  cells  composed  of  cellu- 
lose or  a  body  similar  to  it,  containing  protoplasmic  mat- 


?; 


ter,  but  no  chlorophyll.  They  are  spherical,  oblong,  cylin- 
drical, curved  or  twisted,  isolated  or  connected  in  chains. 
They  are  extremely  minute,  taxing  the  highest  powers  of  the 
best  immersion  lenses.  The  Baeterinm  termo  is  f^jjth  mm., 
or  Tjiinjth  inch,  in  length,  and  -ijfg^ith  mm.,  or  njjjth 
inch,  in  diameter;  41,000,000,000  weigh  one  grain.  They 
multiply  by  division  or  scission,  neither  buds  nor  spores 
having  been  detected.  Cohn,  believing  that  they  divide 
once  every  hour,  finds  that  one  bacterium  will  by  doubling 
every  hour  produce  in  24  hours  16^  millions  bacteria;  in  2 
days,  281  billions ;  in  3  days,  47  trillions ;  and  in  a  week  a 
number  expressed  by  51  figures.  Billroth  has  recently  an- 
nounced that  the  spores  noticed  by  Cohn  among  the  bacte- 
ria (Dauertporen)  form  miorococci  (spherical  bacteria)  in 
their  interior,  which  are  set  free  by  the  bursting  of  the  en- 
velope, and  multiply  by  scission  or  lengthen  into  rod  bac- 
teria. Thoy  are  formed  in  the  interior  of  bacteria,  and  sink 
to  the  bottom  of  the  liquids.  The  bacteria  are  killed  by 
an  exposnre  to  140°  F.  for  several  hours,  to  212°  for  10  or 
15  minutes,  to  215  for  4  or  5  minntes.  Near  the  freeiing- 
point  the  movements  atop,  but  are  resumed  again  on  warm- 
ing to  40°  or  45°  F.  Billroth  finds  that  the  spores  described 
by  him  retain  their  vitality  after  freeiing,  boiling,  and  dry- 
ing. He  has  aome  which  were  kept  eight  years  without 
losing  their  power  of  producing  bacteria.  To  kill  them  ha 
employs  a  temperature  of  302°  F.  Bacteria  live  upon  al- 
buminous ammonia  or  urea  and  carbonaceous  matters,  or- 
ganic acids,  sugar,  etc.,  and  require  mineral  salts.  They 
absorb  oxygen  and  exhale  carbonic  acid. 

Cohn  subdivided  the  bacteria  into  six  genera,  distributed 
among  four  families : 

I.  Family,  Sphserobacteria  (spherical  bacteria). 

1.  Qenus,  Mierocoeciu  (Fig.  C,  I). 
II.  Family,  Microbacteria  (short  rods). 

2.  flenns,  Haelerium  proper  (Fig.  C,  2). 

III.  Family,  Desmobacteria  (thread-like). 

3.  Genus,  BariUiu  (Fig.  C,  3). 

4.  Genua,  Vibrio  (Fig.  C,  4). 

IV.  Family,  Spirobocteria  (corkscrew-like). 

5.  Genus,  Spirillum  (short,  stifif  screws.  Fig.  C,  5). 

6.  Genus,  Spirochxte  (flexible  spirals,  Fig.  C,  6). 
(For  a  description  of   the  species  see  Beit.  *.  Biol.  d. 
Pflanzeti,  ii.  p.  146.) 

Kecent  investigations  have  shown  that  bacteria  may  be 
developed  in  the  interior  of  living  animals,  that  they  exist 
in  the  Dody  during  various  diseases,  and  that  healthy  ani- 
mals may  be  inoculated  with  the  virus.  This  has  led  to 
the  germ-theory  of  disease  (see  GKUH-THEOBr),  now  ac- 
cepted by  many  of  the  most  prominent  investigators.  This 
theory  assumes  that  such  diseases  as  smallpox,  diphtheria, 
malignant  pustule,  septicsemia,  cholera,  typhus  and  ty- 
phoid fever,  etc.,  arc  caused  by  bacteria,  and  that  they  be- 
long to  the  same  class  of  processes  as  fermentation  and 
putrefaction.  The  discovery  that  the  potato-rot  is  caused 
by  a  fungoid  plant,  the  muscardine  of  silkworms  by  a 
mould-fungus,  and  the  p£brine  of  the  same  animal  by  a 
minnte  plant,  and  the  study  of  the  trichinas  and  of  several 
skin  diseases  caused  by  mould-fungi,  have  furnished  a  very 
aolid  foundation  for  this  theory.  As  the  Microrocci,  the 
smallest  of  the  bacteria,  are  concerned  in  these  diseases, 
the  difficulty  of  actually  determining  their  relation  to  the 
disease  is  most  serious,  and  renders  direet  proof  very  in- 
accessible. 

VII.  Sarcharone  Fermentatinn  is  the  process  by  which 
starch  is  changed  to  dextrine  and  glucose.  This  change  is  % 
efieoted  by  the  diastase  of  germinating  barley  and  other 
seeds,  saliva,  blood-serum,  pancreatic  juice,  etc.  The 
starch  first  changes  to  dextrine  and  glucose,  the  former  in 
turn  ohanging  to  gluooae. 

SUrch,  W«l«r.  Dcxtrioc.  GIooom. 

2CsHio05   -1-   IIjO   =   CsHioOs   +   CsHijOs. 

Dextrine.  Water.  Qluoo«e. 

C«Hi»Os  +  HiO  =  CallijOe. 
This  is  one  of  the  most  important  processes  of  nature ;  by 
it  the  store  of  starch  laid  up  in  seeds,  tubers,  bulbs,  and 
in  the  bark  of  some  trees,  is  made  available  for  assimila- 
tion and  conversion  into  vegetable  tissue.  No  observations 
have  ahown  it  to  be  connected  in  any  way  with  living  or- 
ganisma  corresponding  to  yeast.  (Sec  Diastase,  Glucose, 
Dextrink,  Beer,  Germikation,  etc.) 

VIII.  Olucotic  Frrmentnlion  takes  place  when  cane- 
sugar  is  subjected  to  vinous  fermentation. 

Cene-nugar.  Lieroflueoae.        Dextroglocoee. 

CuUnOn  -f  H,0  =  CsHhOs  +  CsHisOs. 
Although  acids  produce  a  similar  change,  it  is  produced  by 
yeast,  or  a  watery  solution  from  yeast,  in  the  presence  of 
carl>onate  of  soda.  Berthollet  attributes  it  to  a  nitrogenous 
ferment  analogous  to  diastase  or  panereatin.  B^champ 
(Comp.  rend.,  Iviii.  601,  723;  lix.  4ft«)  finds  a  soluble  fer- 
ment in  the  mould  of  sngar  solutions,  which  he  calls  zgmaee, 
which  converts  cane-sugar  into  glucose.  (See  Scoar.) 
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IX.  PnKnu  Parmmttation.  —  Hany  unripe  fruita  and 
tnhj  roots  oontain  an  inaoluble  subitanoe  called  peetow, 
whieh  is  oonTerted  by  a  ferment  called  pectait  into  the 
soluble  gelatinonfl  bodies  pectin,  parapeetin,  pectio  acid,  and 
metapectio  acid.  (See  Pectin.) 

X.  GalloHt  Fermmtation  (  Tannout  fermentation). — When 
powdered  not-galla  are  exposed  to  moisture,  the  tannic  acid 
they  oontain  is  changed  to  gallic  acid,  with  the  formation 
of  sugar;  hence  tannic  acid  has  been  classed  with  the 
glucosides.  (See  Oluoosides.) 

nsBla  Mid.  Okllio  Mid.  GlaooM. 

C11U11O17  +  4UtO  =i  SCrHsOt  +  CsHuOs. 
(Stas,  Ann.  Oh.  narin.,  xxx.  205 ;  Strkckek,  ibid.,  zo. 
328.)  This  change  is  said  by  Van  Tieghem  (Gompt.  rend,, 
IxT.  1091)  to  be  due  to  the  growth  of  the  two  common 
monld-fungi  PeiticiUium  glaxtcum  and  AtpergiUut  niger. 
(See  Taskic  Acid.) 

^I.  Amygdalou*  Fermentation  results  from  the  action  of 
the  emulsin  of  bitter  almonds  upon  the  amygdalin,  by 
which  hydride  of  benzoyl,  hydrocyanic  aoid,  and  glnoose 
are  produced.  (See  Almonds,  Oii.  or.) 

211.  Sinapaiu  Fermentation,  the  formation  of  the  Tola- 
tilo  oil  of  mustard  by  the  action  of  myrosin  on  myronio 
aoid.  (See  MuSTAiin,  Oil  op.) 

XIII.   Urinotu  Fermentation  ocours  when  urine  beoomes 

Sntrid.     The  urea  is  changed  to  carbonate  of  ammonia  by 
le  inBuence  of  the  mucus  and  other  nitrogenous  bodies 
present, 

vnm. 

2H<0 


CU4N1O 


Oarboomta  of  ■mmonla. 

+     3HiO     =■     (NU«)>COi. 
In  the  presence  of  yeast  the  change  takes  place  voiy  rap- 
idly.  (C.  ScHKiDT,  Ann.  Oh.  Phnrm.,  Ixi.  1*8.)     This  action 
baa  been  referred  to  bacteria.  ( P ASTEun,  Ann,  Ckim.  Phi/e,, 
18S2,  1864;  Vam  Tieqhrk,  Compt.  rend.,  Iriii.  210,  1884.) 

XIV.  Peptom  Fermentation  is  a  name  given  to  the  action 
of  pepsin  of  the  gastric  juiee  on  the  albaminoids  of  the 
food.  The  exact  nature  of  the  process  is  not  Icnown.  (See 
Pepsin.) 

XV.  Prevention  of  Fermentation  and  Pnirefaetion.—Kt 
moisture  and  the  development  of  vegetable  germs  are 
necessary  to  induce  these  processes,  they  may  be  prevented 
by  (1)  drying  thoroughly;  (2)  cooling  to  prevent  the  de- 
velopment of  the  germs;  (3)  sealing  hermetically  in  jars 
or  tin  cans,  and  subjecting  to  a  temperature  sufficient  to 
destroy  the  vitality  of  all  the  germs  present ;  (4)  employ- 
ing antiseptic  substances,  such  as  alcohol,  common  salt, 
saltpetre,  sugar  syrup,  tannic  aoid,  creosote,  smoke,  phenol, 
salicylic  acid,  salts  of  iron,  sine,  lead,  mercury,  and  copper, 
borax,  sniphuroua  acid,  salphite!<,  etc.  (See  Presertatio.v 
OP  Food,  Prrservation  of  Timber,  and  Bmbalmino.) 

For  farther  information  on  fermentation,  etc.  consult,  in 
addition  to  the  works  already  mentioned.  The  Oerm-  Theory 
0/  DInate,  by  Pres.  F,  A.  P.  Barnard,  Am.  Chemiet,  v. 
15;  The  Origin  and  Propagation  of  Dieease,  by  Dr.  J.  C. 
Daltox,  Am.  Ghemiet,  iv.  373 ;  Spontaneoua  Generation,  by 
Dr.  J.  C.  Dalton,  JVew  York  Med.  J.,  Feb.,  1872;  Fonr 
Leetnret  o»  Fermentation,  by  A.  W.  Williamson,  Cliem, 
NeKt,  zxii.  2.14;  xxiii.  9;  Paper,  by  Dr.  J.  Wtvan,  Am. 
J.  Sci,,  xliv.  Sept.,  1867  ;  Inaug.  Addreta,  by  T.  H.  HiiXLBr, 
Chem.  Neie;  xxii.  133;  A  Lecture  on  Yeiut,hj  T.  H'.  Hux- 
IBV,  Pop,  Sci,  Monthlg,  1872,  i.  p.  673 ;  Paper,  by  BuRDON- 
Banderson,  ISik  Rep.  Med.  Officer  Privy  Conneil ;  The 
Antiseptic  Sytem,  by  A.  E.  Sansom  ;  The  Oerm-  Theory  of 
Fermentation,  by  A.  E.  Sansou,  Chem.  yeict,  xxii.  241,  254; 
Dievue-Oerm;  by  L.  B.  Beale;  The  Beginningt  of  Life, 
by  H.  C,  Bastian;  Mf.moireeur  la  fermentation  aleooliqne, 
by  Pasteur,  jlnn.  Ohim.  Phgi.,  Iviii.  1860,  323;  Animal- 
euleM  infueoirea  vieant  dane  gaz  orygine  libreet  determinant 
dee  fermentationa,hy  Pasteur,  Comp.  rrnd.,  1861 ;  Mimoire 
tar  tee  corpuaciee  organiafea,  qui  exiatent  dana  Vatmoapherr, 
by  Pastecr,  i4ii».  Ohim.  Phga.,  1862,  p.  52 ;  Lea  fermenU 
aleooliqnea,  by  L.  Ensgl,  Paris,  1872  ;  Paper  on  Yenat,  by 
L.  Enoel,  Comp.  rend.,  1874,  468 ;  Fermentation,  hiatory, 
by  Kopp,  Geachichte  der  Chem.,  iv.  285  ;  Lehrbuch  der  ffS*- 
ntngachemie,  by  A.  Mater,  Heidelberg,  1874;  Die  pfianX' 
lichen  Paraaiten,  by  Dr.  F.  A.  ZtfRN,  Weimar,  1874; 
Vngeformte  Fermente,  by  O.  Hupnrr,  J.  f.  pr.  Oh.,  1872, 
Nos.  8  and  9;  Die  OSkntng,  by  Weinbero,  BSyeriechea 
Ittdaatrie  n.  GemerbeblatI,  Aug.,  1870 ;  Schwann,  Pogg.  Ann., 
x\\.  184;  HELJfBOLr,,  /.  /.  pr.  Ch.,  xxxi.  429;  LlEBIO, 
Handm.  d.  Chem.,  iii.  217.  C.  F.  Chandler. 

Fermented  Liquors.  Sec  Beer  and  Wine,  by  C.  P. 
Cbasdler,  Ph.  D.,  H.  D.,  LL.D. 

Fermense,  one  of  the  oldest  towns  of  Newfoundland, 
in  Ferryland  district,  51  miles  by  land  S.  of  St.  John's, 
has  a  good  harbor  and  ood  and  salmon  fisheries,  and  a 
Roman  Catholio  ohuroh.  It  is  7  miles  from  Ferryland. 
Pop.  578. 

Fer'mo,  town  of  Central  Italy,  province  of  Ascoli,  30  , 
miles  S.  S.  of  Ancona  and  4  miles  from  the  Adriatic.     It  1 


is  fortified,  is  the  see  of  an  archbishop,  and  has  some  trade. 
Pop.  8011. 

Fermoy'y  town  of  the  province  of  Monster,  Ireland,  in 
the  county  of  Cork,  on  the  right  bank  of  the  Biackwater, 
over  which  a  splendid  bridge  on  thirteen  arches  was  built 
in  1689 ;  is  the  site  of  St.  Colman'a  College  (Roman  Cath- 
olio).    Pop.  8705. 

Fer'mont,  small  v.  of  Champlain  co.,  Quebec,  Canada, 
14  miles  N.  of  Three  Rivers,  is  important  only  for  its  iron- 
mines  and  forges,  producing  excellent  pig  iron  and  cast- 
ings.    Pop.  about  150. 

Fern  (Fanny).    See  Parton. 

Fernan'deE  de  Ta'os,  post-v.,  county-seat  of  Taos 
CO.,  N.  M. 

Fernandi'na,  city  and  port  of  entry  of  Xassau  eo., 
Fla.,  on  the  W.  side  of  Amelia  Island,  between  Nassau  and 
Prince  William  sounds,  and  separated  from  the  mainland 
by  a  channel  called  Amelia  River,  which  affords  a  deep, 
safe,  and  spacious  anchorage.  The  harbor-entrance  is 
marked  by  a  lighthouse;  lat.  SO"  40'  2S"  N.,  Ion.  81°  26' 
20"  W.  Vessels  drawing  20  feet  can  enter  at  high  tide. 
The  manufacture  and  export  of  lumber  and  the  foreign 
and  coastwise  trade  in  cotton  and  naval  stores  are  import- 
ant. The  Florida  R.  R.  extends  from  this  point  154  miles 
to  Cedar  Keys.  Fernandina  is  the  seat  of  the  Protestant 
Episcopal  bishop  of  Florida,  has  a  ladies'  seminary,  ten 
churches,  a  weekly  newspaper,  three  hotels,  cotton-ginning 
works,  and  manufactures  of  cotton-seed  oil.  The  entrance 
is  protected  by  Fort  Clinch,  a  strong  defensive  work.  Pop. 
1722.      Fred.  W.  Hovt,  Ed.  "Fernandina  Observer." 

Feman'do  de  Noron'ha,  a  small  but  mountainous, 
woody,  and  rugged  island  in  the  S.  Atlantic  Oceiin,  125 
miles  from  the  E.  extremity  of  Bratil,  to  which  the  island 
belongs,  and  which  uses  it  as  a  place  of  banishment.  It 
has  several  harbors  defended  by  forts.  It  is  surrounded 
by  smaller  islets.     Lat.  3°  53'  S.,  Ion.  32°  25'  W. 

FernaBdo  Po,  an  island,  44  miles  long  and  20  miles 
broad,  on  the  W.  coast  of  Africa,  in  the  Bight  of  Biafra, 
20  miles  from  the  nearest  point  of  the  shore,  between  lat. 
8°  12'  and  3°  47'  N.,  and  Ion.  8°  26'  and  8°  57'  E.  It  is  a 
beautiful  island,  traversed  by  a  lofty  range  of  mountain's 
terminating  in  a  magnifloent  cone  (Clarence  Peak)  10,650 
feet  high.  A  most  luxuriant  vegetation,  sugar-canes  and 
yams,  and  dense  forests  of  palms,  Bombax,  etc.,  cover  the 
island,  but  the  climate  is  so  hot,  and,  along  the  coast,  so 
unhealthy,  that  all  attempts  made  by  the  English  and 
Spaniards  at  forming  settlements  on  the  island  hitherto 
have  been  in  vain.  The  native  inhabitants,  whose  number 
is  estimated  at  from  4000  to  20,000,  consist  of  two  tribes,  so 
different  from  each  other  that  members  of  one  tribe  cannot 
even  understand  those  of  the  other.  And,  still  more  sin- 
gular, both  these  tribes  arc  entirely  different  from  the  in- 
faabitants  of  Guinea,  from  whom  they  are  distinguished 
by  the  athletic  but  perfectly  proportionate  shape  of  their 
limbs,  the  light  yellow  color  and  beautiful  angle  of  their 
faces.     They  are  pagans,  but  slavery  is  unknown. 

Fer'nan  Nu'flez,  town  of  the  province  of  Cordova, 
Spain.    It  has  woollen  and  linen  manufactures.    Pop.  5961. 

Ferney^  a  small  town  of  France,  in  the  department  of 
Ain,  with  only  1100  inhabitants,  but  famous  as  tno  residence 
of  Voltaire  during  the  last  twenty  years  of  his  life.  For- 
ney was  a  miserable  hamlet  when  Voltaire  arrived ;  it  was 
a  prosperous  town  when  ho  left.  The  ch&teau  in  which  be 
lived  has  undergone  many  alterations  since  his  death,  yet 
it  retains  many  relics  of  him,  and  ia  annually  visited  by 
many  thousand  tourists. 

Ferns  [htA.  jUicee;  ft.fougireaf  Qet.  FamkrUuter'],  the 
name  of  a  large  family  of  flowcrless  plants  which  forms  the 
largest  natural  order  of  the  class  Aorogens,  the  other  orders 
of  this  class  being  Equisetacese,  Lycopodiaceui,  Marsilia- 
oen,  Salvinieee,  and  Isou'tese.  Ferns  are  characterized  by 
having  a  woody  root-stock,  which  is  orcepiug,  or  after- 
wards erect,  and  even  developed  into  an  arboreous  trunk, 
and  bears  along  the  sides  or  at  the  end  green  leaves 
(fronda),  which  are  cither  simple  and  entire,  or  variously 
tobed  or  decompound,  ollen  presenting  most  elegant  feath- 
ery patterns.  These  leaves  produce,  commouly  on  the 
back,  but  sometimes  along  the  edges,  variously  grouped 
oolleotions  of  capsules  {aporatigia)  filled  with  minute  seeds 
(properly  aporea),  each  consisting  of  a  single  vegetable  cell, 
whieh  is  commonly  either  bean-shaped,  ovoid,  or  tetrahe- 
dral.  In  the  production  of  the  spores  there  is  nothing 
analogous  to  the  action  of  the  pollen  upon  ovules  in  flow- 
ering plants,  nor  strictly  to  the  fertilisation  of  the  pistil- 
lidia  in  mosses;  but  when  the  spore  germinates  it  pro- 
duces a  minute,  roundish  primary  frond  {prothatlua),  wh'icik 
bears  on  its  lower  surface  antheridia  and  archcgonia,  the 
latter  containing  a  vesicle,  which,  when  fertilized  by  the 
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oiliaUd  threads  of  the  former,  deralops  in  tha  manner  of  a 
bud  into  a  proper  frond-bearing  fern.  A  prominent  oha- 
rMteristio  of  femi,  whieh  fiiiia  only  in  the  donbtful  nub- 
order  Opbiegleeseis,  i*  that  the  fronds  are  coiled  up  spirally 
in  the  bud,  and  when  half-grown  bear  a  very  beautiful  re- 
aemblanoo  to  a  erosier,  the  tip  of  the  frond  being  at  the 
centre  of  the  coil,  and  of  course  the  last  to  straighten.  In 
respect  to  sise,  ferns  vary  from  the  smallest  HymenopkyU 
Ian,  consisting  of  a  few  little  leaves  not  half  an  inch  long, 
growing  from  a  thread-like,  creeping  stem,  up  to  the  gigan- 
tic tree-ferns  of  the  tropics,  which  have  an  erect  trunk 
sometimes  aD  or  60  feet  high,  bearing  at  the  top  a  magnifl- 
cent  crown  of  feather-branehed  fronds,  often  8  to  10,  or 
even  15  to  20,  feet  long,  and  gracefully  enrving  outward 
on  every  side.  The  whole  number  of  known  ferns  canaot 
be  exactly  staled,  owing  to  the  very  different  views  of  spe- 
clBc  distinctions  taken  by  the  various  writers.  A  most 
moderate  estimate,  however,  places  the  number  of  well- 
known  species  at  2300,  and  with  a  fair  allowance  for  little- 
known  and  undiscovered  species  all  the  ferns  of  the  world 
probably  do  not  exoeed  3000  species.  With  regard  to  their 
geographical  distribution,  it  should  first  be  notioed  that  la 
regions  of  extreme  cold  ferns  are  scanty  in  number  and 
small  in  sise;  in  the  warmer  temperate  regioos  they  are 
larger  and  more  numerous;  and  in  the  torrid  xone,  es- 
pecially in  its  more  humid  districts,  they  become  very 
abundant  and  reach  their  grandest  proportions.  Europe 
and  temperate  North  America  are  much  less  abundant  in 
ferns  than  the  temperate  parts  of  Asia,  there  being  in  the 
U.  8.  and  British  America  only  about  128  ferns,  in  Europe 
67,  and  in  temperate  Asia  413.  In  the  arctic  regions  the 
species  of  ferns  are  26,  and,  according  to  Mr.  J.  Q.  Baker 
of  Eew,  the  entire  fern-flora  of  the  X.  temperate  cone  con- 
sists of  614  species,  of  which  only  34  are  common  to  all 
three  continents.  The  samo  author  assigns  to  the  8.  tem- 
perate zone  423  species,  and  to  the  torrid  zone  IttOl  species, 
of  which  946  are  Amjrioan,  863  Asiatic  and  Polynesian, 
the  remainder  being  nativoj  of  Africa  and  the  African 
islands,  the  greater  proportion  being  insular  rather  than 
continental. 

The  warm  and  moist  forests  and  mountain-sides  of  equa- 
torial America  are  the  richest  fern-region  of  the  world,  and 
this  richness  extends  in  a  less  marked  degree  to  the  neigh- 
boring regions  of  Mexico,  the  West  Indies,  Southern  Brazil, 
and  Chili.  The  8.  temperate  zone  affords,  again,  a  dimin- 
ished number  of  species,  423  in  all,  while  beyond  the  Ant- 
arctic Circle  no  fern  has  been  discovered. 

Many  systems  of  classification  for  the  fema  have  been 
proposed,  the  earliest  ones  being  based  principally  upon 
the  shape  of  the  frond.  Such  was  the  system — if  it  may 
be  called  a  system — in  which  Plumier  in  1705  arranged 
the  ferns  of  the  Antilles.  Linnoeus  recognized  12  genera, 
baaed  on  the  position  and  grouping  of  the  sporangia,  and 
in  1790  Sir  James  Edward  Smith  published  an  essay  in  the 
memoirs  of  the  Turin  Academy  in  which  he  increased  the 
number  to  22.  Bernhardi  added  several  genera  in  1800, 
and  about  the  samo  timj  Swartz,  in  Schradtr't  Journal, 
reduced  the  known  ferns  to  order  and  arranged  them  in  30 
genera,  all  but  two  of  which  are  still  held  to  be  good 
genera.  In  1806  the  same  botanist  published  bis  Synoptit 
FUiciim,  and  now  arranged  the  genera,  by  this  time  38,  in 
three  tribes,  the  Rrst  tribe,  "  Oyratas,"  being  the  ferns  in 
which  the  sporangium  is  provided  with  an  articulate  elas- 
tic ring,  which  at  length  straightens  and  breaks  open  the 
sporangium,  thus  liberating  the  spores ;  the  second  tribe, 
"Spurie  Qyratm,"  comprised  the  ferns  with  a  rudimentary 
ring ;  and  tho  third,  "  Agyratss,"  those  with  no  vestige  of 
ring.  In  this  work  609  species  arc  recognized,  and  many 
others,  of  various  authors,  are  referred  to  as  dubious  and 
not  understood.  8wartz's  work  remained  for  many  years 
the  standard  treatise  on  ferns,  and  though  many  species 
and  a  few  genera  were  from  time  to  time  proposed  or  Es- 
tablished, it  was  not  until  1S36  that  a  serious  attempt  was 
made  to  establish  an  entirely  new  system.  In  that  year 
PresI,  of  the  University  of  Pr.iguc,  published  his  Teutamen, 
in  which  he  took  the  ground  that  differences  in  the  arrange- 
ment of  the  veins  of  the  frond  should  be  considered  of 
generic  importance.  Accordingly,  he  adopted  or  proposed 
1 12  genera.  Mr.  John  Smith,  curator  of  too  Kew  Oardens, 
arrived  independently  at  much  the  same  views,  and  pub- 
lished them  in  Hooker's  Journal  of  Botany  in  1841.  Dr. 
Tic  of  Strasburg  not  only  followed  out  the  same  theory, 
but  took  characters  also  from  the  number  of  articulations 
in  the  rings  of  the  sporangium  and  from  the  form  of  tho 
spores,  and  in  his  various  writings  has  admitted  no  less 
than  212  genera.  Later  writers  have  rejected  as  nntenable 
many  of  these  genera,  and  in  two  of  the  more  recent  sys- 
tems of  fcm-genortt,  that  of  the  late  Dr.  Mettenius  of  Leip- 
sic  and  of  the  celebrated  Sir  W.  J.  Hooker  of  Kow,  the  ad- 
mitted genera  arc,  respectively,  68  and  75.   From  the  studies 
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faotorily  established  eight  well-markad  tribal,  mainly  dii> 
tinguished  by  the  nature  of  the  sporangium  and  of  the  elti- 
tio  ring  in  the  tribes  where  that  exists.  liiaia  tribes,  wilk 
their  essential  eharaoters  and  the  names  of  tliair  principal 
genera,  are  given  below : 

Tribb    I. — PoLYPODlACBiC. — Sporangia    padioelled,  the 

pedicel  running  into  a  vertioad,  narrow,  incomplete  nuuiy. 

jointed  ring.    Seldom  tree-ferns ;  fronds  simple,  or  rarioiu. 

ly  lobed  or  decompound.     This  tribe,  by  far  the  iargeit  of 

'  all,  is  divided  into  about  ten  groups  of  ganers. 

Principal  Omtra.  —  1,  Acrostichum,  Platyoerinm;  2, 
Polypodium ;  3,  Monogramma,  Vittaria,  Tssnitis,  Antro- 
pbyum ;  4,  Selligussa,  Uemionitis,  Qymnogramnia,  Menia- 
cium,  Brainca,  Mothochlaena ;  6,  Pellma,  Adiantum,  Chcilan- 
thes,  Pteris,  Ceratopteris ;  6,  Blechnum,  Lomaria,  Badleria, 
Woodwardia ;  7,  Scolopeudrium,  Aaplenium ;  8,  llypolepia, 
Phegopteris,  Aspidium,  Oleandra,  Kephrolepis,  Onocles, 
Cystopteris,  Woodsia;  9,  Lindasaa,  Davallia,  Dcnustscdtia; 
10,  Sphasroptaris,  Separia,  SioksoDia,  Cibotium,  Tbyrsop- 
teris. 

Tribe  II. — Ctatheacf.£. — Elastic  ring  completely  en- 
circling the  sporangium,  and  usually  oblique,  not  connected 
with  tba  pedicel.     Mainly  tree-ferns. 

Oenera. — Alsopbila,  Hemitelia,  Cyathea,  Matonia. 

Tribb  III. — Hvhenophylle^. — Elastic  ring  complete, 
obliqne  or  horizontal.  Sporangia  aub-globoae,  aessile  on  a 
briiue-like  reoaptacle.  Small  ferns  of  a  very  delicate  tex- 
ture. 

Oenara. — Hymenophyllnm,  Trichomanes  (Loxsomaf). 

Tribe  IV. — OLEicHE!riE.E. — Sporangia  large,  solitary  or 
few  together,  globose ;  elaalic  ring  broad,  transverse  to  the 
sporangium'a  point  of  attachment.  Fronds  rigid,  usually 
forking  and  with  axillary  buds. 

ffefiero. — Platyzoma,  Gleichcnia. 

Tribb  V.— SchizjSAck^. — Sporangia  orata  or  snb-glo- 
boae,  sessile,  the  ring  forming  a  radiated  oap  at  the  end 
opposite  the  point  of  attachment. 

Oenera.^-Schizaea,  Aneimia,  Lygodium,  Hohria. 

Tribe  VI. — OsMnwDEA. — Sporangia  globose,  sbort-pedi- 
cellcd,  reticulated,  the  ring  reduced  to  a  few  colls  forming 
a  short  band  opposite  and  transverse  to  the  line  by  which 
the  sporangium  opens  into  two  nearly  equal  valves. 

Omara. — Osmunda,  Todea. 

Tribe  VII. — Marattiea:. — Sporangia  without  any  ring, 
arranged  in  a  circle  or  in  a  double  row,  or  combined  iu  a 
many-celled  compound  aporangium,  each  coll  or  sporangium 
opening  by  a  longitudinal  deft.  Boot-stock  often  fleshy 
or  tuberous. 

Oenera. — Kaulfussia,  Angiopteris,  Marattia,  Danasa. 

Tribe  VIII. — OptHoouasmr.. — Sporangia  large,  coriace- 
ous, globose,  without  ring,  opening  into  two  equal  valves, 
disposed  in  spikes  or  panicles,  or  else  grouped  in  clusters 
alternately  on  both  sides  of  an  elongated  axis.  Fronds 
erect  in  tho  bud,  never  rolled  into  a  crozior,  as  iu  all  other 
ferns. 

Genera. — 0phioglo8sum,Botrychium,  Helminthostachys. 

It  should  be  observed  that  the  genera  Ceralopterit  and 
Loz*otna,  each  of  a  single  species,  are  made  tho  types  of 
separate  tribes  by  many  authors,  and  that  the  OphioglossesB 
differ  so  much  from  all  other  ferns  that  they  ought  per- 
haps to  be  considered  a  separate  natural  order,  having 
nearly  as  close  a  relationship  to  lycopods  as  to  ferns  proper. 

Tho  economical  uses  of  ferns  are  few.  Tha  Hawaiian 
species  of  Cihotitim  have  tho  young  fronds  enveloped  in  ft 
fine  and  dense  woolly  covering,  which  is  gathered  by  tho 
natives,  and  under  tho  name  of  pvlu  is  extensively  used  to 
stuff  pillows  and  cushions,  and  for  some  years  post  has  been 
exported  to  America  and  other  countries  in  great  quantities. 
In  New  Zealand  tho  root-stocks  of  Pteria  aquitina  aro  used 
for  food  after  a  process  of  wiiahing,  scraping,  macerating, 
and  baking,  and  tho  experiment  of  preparing  and  eating 
it  has  been  tried  in  England  with  fair  success.  The  arhcs 
of  the  eamo  species,  the  common  brake,  aro  mode  into 
balls  and  used  for  making  lye  by  the  English  peasantry. 
The  root-stocks  o{  Aspidium  JiUx-maa  have  long  been  used 
in  medicine  as  an  anthelmintic,  and  Anpidium  athfinia»ti~ 
e»m  in  Southern  Africa  is  there  used  in  tho  sumo  w&y. 
Thomoonworl  {liotrychium  lunaria)  was  formerly  supposed 
to  have  wonderful  powers  in  healing  and  in  magicaLor&ft^ 
and  the  belief  that  the  fortunate  possessor  of  fern-sccd 
could  walk  inviaible  was  anciently  common,  and  is  referred 
to  in  tho  play  of  King  JTcnn/  IV. 

Ferns  of  some  sort  existed  as  long  ago  as  in  tho  later 
Devonian  age,  and  became  very  abundant  in  the  Carbonif- 
erous, from  which  time  they  have  continued,  though  in 
diminished  numbers,  to  tho  present  doy.  As  the  fnictificat- 
tion  is  rarely  preserved  in  fossil  ferns,  very  little  besides 
tho  shape  and  size  of  the  frond,  and  the  venation,  exint^ 
on  which  to  base  genera,  and  so  the  common  ganor&  of 
most  fossil  ferns,  Peeoplerin,  Spkenopterit,  Neuropterit,  etc., 
Ara  niiralv  arhitrarv.      Bui  sttAoimnns  with  Mi*  fVnif  /U*  rxt%— 
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oanoDslly  OMar,  and  aome  my  good  genera  have  been 
dneribed  eloaely  related  to  those  now  exitting.  Thua, 
SeoUropleri*  and  Auomopteru  are  eonaidered  to  hare  been 
related  to  ilarattia,  and  Se/lenbergia  waa  not  far  from 
iliMiiiiCa;  and  even  some  existing  genera  have  been  pretty 
iikirly  identified  among  ancient  fema.  For  tbe  later  geo- 
logical ages  thil  is  qnite  probable,  but  the  greater  part  of 
the  (terns  of  the  Deronian  and  Carboniferona  were  moat 
Kkely  utterly  unlike  those  we  now  see. 

(For  a  good  general  essay  on  ferns  the  reader  is  referred 
to  Berkelby's  fntrodiustioit  to  Crgplogamie  Botang,  and 
fbr  the  study  of  genera  and  speoiea  to  the  rarions  writ- 
ings of  Hooker,  Hbttbiiius,  Fm,  Baker,  etc.) 

Dakirl  (<.  Eatos. 

Fero'Bia,  an  Italian  goddess  concerning  whose  eultus 
and  myth  little  is  known.  She  has  been  variously  regard- 
ed bj  commentators  as  goddess  of  the  earth,  of  the  inferior 
world,  of  commerce,  and  of  liberty.  She  appears  to  have 
been  eepeoially  honored  among  the  Sabines ;  and  the  chief 
seal  of  her  worship  waa  the  town  of  Feronia,  at  the  foot 
of  Mount  Soracte. 

Fe'rox  (ITrscics),  a  Roman  Jurist,  the  author  of  legal 
works  now  known  only  through  the  citations  in  other 
writers.  He  probably  lived  in  the  latter  part  of  the  first 
century. 

Ferozepoor,  or  Feroxapore^  town  in  the  district 
of  Sirhind,  British  India,  on  the  E.  bank  of  the  8utl^. 
The  extensive  ruins  surrounding  the  town  indicate  that  at 
one  time  it  must  have  been  a  place  of  groat  importance, 
but  in  1835,  when  it  came  into  the  possession  of  the  Eng- 
lish, it  waa  utterly  poor  and  insignificant.  It  is  now  rising 
once  more,  and  aspiring  to  the  rank  of  a  great  oommeroial 
centre.     Pop.  about  10,000. 

Feroze  Shah,  Canal  of,  a  great  oanal  of  India, 
serving  chiefiy  for  irrigation,  was  begun  in  1366  by  Ferose 
Shah,  king  of  Delhi,  but  was  not  finished  until  some  2bO 
years  later.  It  flows  from  the  W.  side  of  the  Jumna  more 
than  100  miles  above  Delhi,  and  with  its  branohes  is  210 
Bsiles  long.  It  rejoins  the  Jumna  at  Delhi.  The  British 
mnthorities  have  cleaned  the  canal  out  during  the  present 
century,  and  also  oonstruoted  a  similar  oanal  on  the  E. 
side,  running  from  Fysabad  (a  little  below  the  origin  of 
the  old  eaoal)  to  Delhi.  These  canals  are  of  importance  to 
the  agriculture  of  that  region.    (See  Fybocz  Shah.) 

Ferrandi'nai  town  in  the  provinoe  of  Baailioata,  in 
the  S.  of  Italy,  on  the  right  bank  of  the  Basento.  It  pro- 
daees  excellent  wine.     Pop.  S120. 

Ferra'ra,  province  of  Italy,  bounded  N.  by  the  main 
branch  of  the  Po,  E.  by  the  Adriatic,  S.  and  W.  by  the 
provinces  of  Ravenna,  Bologna,  and  Modena.  It  baa  an 
area  of  1144  aquare  miles  and  a  population  of  209,787. 
The  ground  is  low,  in  many  parte  below  the  level  of  the 
Po,  marshy,  and,  on  account  of  the  vast  swamps,  unhealthy, 
but  the  soil  is  rich,  and  produces,  besides  extensive  pastures, 
grain,  flax,  and  hemp.  In  the  Middle  Ages  it  formed  a 
dukedom  belonging  to  the  House  of  Este.  In  1598,  Clem- 
ent VIII.  united  it  to  tbe  Papal  States.  In  1880  it  became 
a  part  of  the  kingdom  of  Italy. 

Ferrara,  old  and  celebrated  city  of  Northern  Italy, 
eapital  of  the  province  of  the  same  name.  While  this 
province  belonged  to  the  House  of  Este,  Ferrara  was  the 
duoal  residence  and  a  city  of  great  splendor  and  import-, 
anoe.  It  was  a  commercial  centre  in  Northern  Italy ;  it 
developed  a  school  of  art  of  its  own ;  Tasso,  Ariosto,  and 
Qoarino  lived  here.  Under  the  papal  rule  it  went  into  de- 
cay, and  it  has  now  a  deserted  and  melancholy  appearance. 
Stil],  many  of  its  monuments — as  the  cathedral,  the  ducal 
palace,  etc.,  with  their  collections  of  pictures — are  of  great 
interest,  and  several  branches  of  manufacture  and  trade  are 
carried  on  with  auooess.  It  is  an  archbishop's  see.  Pop. 
72,447.  *^ 

Ferrara,  Coaacil  of,  was  convened  by  Pope  Euge- 
niua  IV.  in  opposition  to  the  Council  of  BUe,  in  14.^8.  It 
was  soon  joined  by  the  Byiantine  emperor,  John  Palieol- 
ogus,  with  700  followers,  including  the  patriarohs  of  the 
Greek  Church,  the  emperor  hoping,  by  outaining  a  union 
of  the  Eastern  and  Latin  churches,  to  gain  the  aid  of  the 
West  against  the  Turks.  The  council  discussed  principally 
the  points  of  difference  between  the  Eastern  and  Western 
churches.  In  1439,  the  plague  prevailing  at  Ferrara,  the 
council  was  transferred  to  Florence.  (See  ^lorbmcb,  Codn- 
CIL  or.) 

Ferra'ri  (OAt-DRirzin),  ao  Italian  painter,  b.  at  Valdu- 
gia  14M,  d.  in  1550.  Studied  in  Rome  under  Rafl'aelle, 
whom  he  assisted  in  some  of  his  works.  His  style  of 
painting  was  impressive  and  grand.  He  studied  the  high- 
est models,  and  entered  into  oompetition  with  the  highest 
eminenoes — with  no  less  a  master  than  Titian.  His  best 
works  arc  in  Milan.  0.  B.  FBoraHoiAM. 


Fer'rat,  the  Paloritu  fun,  a  carnivorous  mammal  of 
tho  weasel  family,  so  closely  allied  to  tbe  European  pole- 
oat  (PtUornu /cetidtu)  that  many  regard  it  as  merely  a  del- 
icate albino  variety  of  the  latter.  It  breeds  freely  with  the 
polecat,  has  red  eyes,  a  white  or  yellowish  fur,  and  is  so 
tender  that  the  winters  of  England  are  too  severe  for  it 
unless  well  housed.  It  is  half  domesticated  in  Europe,  but 
is  probably  of  AfHcan  origin.  It  is  much  employed  in 
hunting  rabbits  and  rats,  but  often  has  to  be  muizled, 
otherwise  it  will  suck  its  victim's  bluod  and  leave  the  body 
in  the  burrow.  It  is  fierce  and  treaofaeroua,  sometimes  se- 
verely biting  the  hand  of  its  master. 

Fer'ric  Ox'ide,  called  also  Sesquioxide  (or  Per* 
oxide)  of  Iron  (FejOs),  a  feebly  basic  oxide  of  iron, 
found  abundantly  in  nature  as  the  principal  constituent  of 
the  valuable  ores  known  as  hnmatitc.  It  also  abounds  in 
the  ochres  and  in  most  of  the  so-called  mineral  paints.  It 
forms  astringent  salts  with  strong  acids.  With  some  bases, 
such  as  potash  and  barium,  it  gives  rise  to  salts  called  fer- 
rates. Magnetie  iron  ore  (FesOt)  is  sometimes  called  a 
ferrate  of  iron,  but  it  is  generally  held  that  the  ferrates  are 
compounds  of  FeOi — an  oxide  which  has  not  yet  been  iso- 
lated. 

Ferricy'anideii,  a  class  of  chemical  compounds  form- 
ed by  the  action  of  oxidising  agenta  upon  ferrooyanidos, 
from  which  an  atom  of  the  metal  is  extracted.  For  exam- 
ple, the  potassium  ferrocyanide  (yellow  prussiate  of  potash, 
K4Fe"Cy()  is  changed  by  the  action  of  chlorine  into  po- 
tassium ferricyanide  (red  pmssiate  of  potash,  KsFe"'Cri, 
or  8KCy.F"'jCy(J.  The  most  important  of  these  salts  are 
the  potassio-ferrons  ferricyanide  (soluble  prussian  blue) 
and  Tumball's  blue  (ferrous  ferricyanide).  Potassium 
ferricyanide  is  a  delicate  test  for  ferrous  salts,  and  is  in- 
valuable in  the  laboratory.  The  ferrioyanides  may  be  re- 
garded as  compounds  of  ferric  cyanide  (FetCyi)  with  some 
other  oyanide. 

Fer'rier  (James  FitBDCRtcK),  a  Scottish  moral  philoso- 
pher, b.  in  Edinburgh  1808,  and  son-in-law  of  Prof.  John 
Wilson,  became  professor  of  history  at  Edinburgh  Univer- 
sity in  1842,  and  of  moral  philosophy  and  political  economy 
at  St.  Andrew's  in  1845.  IntlilHtet  of  Metopkgric,  the  The- 
ory of  Knowing  and  Being,  was  his  chief  work,  though  he 
edited  the  Worke  of  his  father-in-law  in  12  vols.  Ferrier 
d.  at  St.  Andrew's  June  11,  1864. 

Fer'riea,  Law  Concerning.  A  ferry,  according  to 
the  legal  definition  of  tho  term,  is  a  franchise  or  privilege 
created  by  governmental  grant  or  by  prescription,  which 
authorises  the  transportation  of  passengers  and  goods 
across  streams  and  other  bodies  of  water,  giving  a  right  to 
demand  compensation  by  way  of  toll  in  return.  In  Eng- 
land the  grant  is  by  the  king's  license — in  the  U.  8.,  by 
statutory  enactments  in  the  several  States.  The  right 
may,  however,  be  derived  from  the  supreme  power  indi- 
rectly through  authority  delegated  to  courts,  commission- 
ers, or  municipalities  to  create  such  franchises.  Without 
a  grant,  no  one,  not  even  the  owner  of  both  sides  of  a 
stream,  is  authorised  in  maintaining  a  public  ferry.  Tbe 
oonferring  of  the  privilege  eonstitntes  a  contract  between 
the  state  and  the  individual  or  corporation,  and  the  ferry 
thus  becomes  a  species  of  property,  and  reciprocal  duties 
are  imposed  upon  the  contracting  parties.  If  the  ferry- 
proprietor  abuse  his  franchise  or  fail  to  provide  and  main- 
tain suitable  accommodations  for  the  public,  government 
may  withdraw  the  grant.  On  the  other  hand,  he  must,  if 
guilty  of  no  default,  be  protected  in  his  property,  and  if  it 
be  taken  from  him  in  the  exercise  of  the  pnblic  right  of 
eminent  domain,  suitable  compensation  must  be  made. 
Thus,  ferry-premises  may  be  taken  for  the  construction  of 
a  bridge,  but  only  on  condition  that  remuneration  be  given. 
As,  however,  ferries  are  principally  established  for  the 
benefit  of  the  public,  they  may  be  controlled  by  the  legis- 
lature, and  their  value  may  be  diminished  or  entirely  de- 
stroyed by  the  lawful  creation  of  new  ferries  in  their  im- 
mediate proximity.  As  this  would  be  but  a  legitimate 
exercise  of  governmental  prerogative,  no  right  to  demand 
compensation  would  exist.  If,  however,  the  grant  was 
plainly  of  an  exclusive  right,  the  legislature  could  not 
properly  establish  another  ferry  which  would  interfere 
with  the  existing  one,  as  such  a  course  would  trench  upon 
that  provision  of  the  U.  8.  Constitution  which  forbids 
the  impairment  of  the  obligation  of  eontraots.  If  an  un- 
authorised ferry  should  be  established  in  the  neighborhood 
of  a  former  one,  so  as  materially  to  diminish  public  travel 
by  it,  this  would  constitute  a  nuisance,  on  account  of 
which  an  injunction  might  be  sought  in  equity  or  a  civil 
action  for  damages  be  instituted.     (See  Franchise.) 

Ferry-proprietors  are  common  carriers,  invested  with 
the  same  rights  and  subject  to  the  same  duties  as  other 
carriers.  They  must  afford  accommodation  to  tbe  entire 
public,  most  exercise  the  same  high  degree  of  care  as  is 
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obligatory  apon  all  who  engage  in  the  businesa  of  trans- 
portation, and  are  responaible  for  damage  to  property  en- 
truatad  to  them  unless  it  be  attributable  to  the  aet  of  Ood 
or  the  public  enemy.  Tbia  responsibility  may  be  modified, 
or,  aocoiding  to  aome  authorities,  in  the  absense  of  fraud 
or  misfeaaanoe,  entirely  oast  off,  by  lavful  agreement  nith 
the  owner,  and  in  aome  instanoea  by  notice.  (See  Car- 
RIBRS.)  Safe  meana  of  acoesa  to  the  ferry-boats  must  be 
provided,  and  every  reasonable  precaution  taken  to  pre- 
vent injury.  The  responaibility  of  ferrymen  oommenoea 
when  paasengers  or  teams  are  upon  the  drops  or  slipa  of 
the  flat  which  affords  a  way  of  acoeas  to  the  boats.  £ven 
though  property  be  under  the  care  of  an  owner  or  driver 
during  the  transit,  the  ferry  company  will  be  liable  for  any 
injury  which  it  sustaina,  unlesa  the  owner  himself  ocoaaion 
the  disaster  by  bis  own  wrongful  act  or  default. 

Uborob  Chasi.     Revised  bt  T.  W.  Dwiqbt. 

Fei'riSt  post-tp.  of  Montcalm  co.,  Mich.     Pop.  494. 

Ferris  (Isaac),  D.  D.,  LL.D.,  was  b.  in  New  York  Oct. 
9,1708;  graduated  at  Columbia  College  in  1816,  having 
served  for  a  time  during  his  college  course  in  a  military 
company  dnring  the  war  of  1812 ;  taught  in  the  Albany 
Academy  for  one  year ;  studied  theology  under  Or.  3.  M. 
Maaon  two  ycara,  and  in  the  Rutgera  Seminary  at  Kew 
Brunswick,  N.  J.,  one  year;  was  licensed  to  preach  in 
1820 ;  held  Reformed  Dutch  pastorates  at  New  Brunswiok, 
N.  J.,  1821-24;  at  Albany,  N.  Y.,  1824-36;  in  the  Market 
Street  church,  New  York,  1836-53;  waa  commissioner  to 
Holland  on  behalf  of  American  missionaries  in  the  Nether- 
lands India  in  1812;  chancellor  of  the  University  of  New 
York  City  1852—70.  Found  the  university  in  a  depressed 
state,  and  largely  by  his  own  pcrHODal  efforts  brought  it 
to  a  oondition  of  prosperity.  He  was  professor  of  moral 
science  and  Christian  evidencea  1853-70,  and  acting  pro- 
feaaor  of  oonstitutional  and  international  law  1855-69. 
Was  alao  prominent  in  Sunday-school  and  mission  work. 
Previous  to  his  chancellorship  he  waa  for  a  time  principal 
of  the  Rutgers  Institute  for  young  women.  Was  author  of 
Homt  Made  Ilappif,  CkaracttrUtica  of  the  Reformed  Dutch 
Churchy  Memorial  of  the  Firtt  Fifty  Yeart  of  the  American 
Bible  Sneieiy,  Memorial  of  Dr.  BethHue,  etc.  D.  at  Roselle, 
N.  J.,  Jane  16,  1873. 

Fer'risbnrg,  post-tp.  of  Addison  oo.,  Vt,  3  miles  N. 
of  Vergennes,  on  the  Rutland  and  Burlington  R.  R.  and  on 
the  B.  side  of  Lake  Champlain.  It  has  manufactures  of 
leather  and  woollen  goods.     Pop.  1768. 

Fer'rOf  the  smallest  and  least  fertile  of  the  Canary  Isl- 
ands, situated  in  lat.  27°  45'  N.  and  Ion.  18°  7'  W.,  with 
an  area  of  100  square  miles  and  a  pop.  of  4337.  As  it  is 
the  most  westerly  isle  of  the  archipelago,  it  was  by  ancient 
geographers  considered  the  most  westerly  point  of  the 
world,  and  they  drew  through  it  the  first  meridian.  Oer- 
man  geographers  still  adhere  to  this  manner  of  reckoning 
longitudes,  while  the  English  have  adopted  the  meridian 
of  Greenwich  as  the  first  meridian,  but  the  meridian  of 
Ferro  is  the  conventional  line  between  the  hemispheres. 

Ferrocy'anides,acla8eorchemicalcompoanda  formed 
by  uniting  ferrous  cyanide  with  aome  other  cyanide.  Thus, 
ferrous  cyanide  (FeCyj),  added  to  four  equivalenta  of 
potassium  cyanide  (KCy),  gives  K«Fe"Cya  =  4KCy.Fe" 
Cyi  =  the  ferrocyanide  of  potassium  (yellow  prussiate  of 
potash),  an  extremely  valuable  chemical  reagent;  asefnl 
also  in  pharmacy,  and  eapeoially  in  dyeing  and  oalioo- 
printing.  Refuse  animal  matters,  iron-filings,  and  com- 
mercial potash  are  molted  together,  and  the  mass  is  poured 
into  hot  water,  filtered,  evaporated,  and  repeatedly  orystal- 
liied,  yielding  a  very  pure  salt ;  but  aeveral  other  prooesaea 
have  been  invented.  Ferric  ferrocyanide  is  eommercial 
Prussian  blue. 

Fer'rol,  strongly  fortified  seaport  and  the  chief  naval 
araenal  of  Spain,  in  the  province  of  Galioia.  Its  harbor, 
surrounded  by  splendid  dockyards  where  fifteen  ahips-of- 
the-line  can  be  built  at  a  time,  is  formed  by  an  inlet'of  the 
Bay  of  Betanzos,  so  narrow  as  to  admit  only  one  shlp-of- 
tho-Iine  at  a  time,  and  defended  bv  the  castles  of  San  Felipe 
and  Palma.     Pop.  17,404. 

Fer'rotype,  a  photograph  taken  on  japanned  aheet 
iron  by  a  collodion  process.     (See  Photoobafh.) 

Fer'ry,  poat-tp.  of  Oceana  oo.,  Mich.    Pop.  368. 

Ferry  (Julus),  French  advocate,  journaliat,  and  politi- 
eian,  b.  at  Saint  Dii,  in  the  Voages,  Apr.  5,  1832,  joined 
the  Paria  bar  in  1851,  and  became  connected  with  the 
Gazette  dee  Tribunavx.  In  1865  he  oontribnted  to  the 
Tempt,  obtaining  notoriety  in  1868  by  hia  attacks  on  Baron 
Hausmann'a  adminiatration  of  the  city  of  Paris.  In  1869 
he  was  returned  to  the  Corps  L^gislatif  by  the  sixth  oir- 
oonseription  of  Paria,  and  in  Sept.,  1870,. became  a  member 
of  the  government  of  the  National  Defence. 
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Conn.,  Aug.  15,  1828,  graduated  at  Yale  College  in  1844, 
and  waa  admitted  to  the  bar  in  1846.  In  1847  was  lieu- 
tenant-colonel of  the  first  division  of  Connecticut  militia; 
in  1849  judge  of  probate  for  the  district  of  Norwalk,  Conn.; 
State  senator  in  1855  and  1856 ;  in  1856-'&9  State  attorney 
for  the  oounty  of  Fairfield ;  in  1859  was  chosen  represen- 
tative to  Congress  from  Connecticut.  Served  as  colonel 
and  brigadier-general  in  the  U.  S.  volunteers  in  the  war  of 
1860-65,  and  was  then  chosen  U.  S.  Senator  from  Conneo- 
tiout  for  1867-73.  In  1872  he  was  re-elected  to  the  same  of- 
fice for  a  second  term.    D.  at  Norwalk,  Conn.,  Nov.  21 ,  1875. 

Ferry  (Paul),  a  French  Protestant  divine,  noted  in 
ecclesiastical  history  for  his  irenic  proclivitiea,  waa  b.  at 
Ueti  Fob.  24, 1591.  Hia  parents  were  related  to  the  firat 
of  the  Huguenot  families;  his  mother  was  sister  to  At- 
torney-General Jolly.  Paul  waa  destined  for  the  minis- 
try, and  educated  at  the  Huguenot  seminary  in  Hontaa- 
ban,  where,  while  yet  a  student,  he  issued  a  volume  of 
poems  of  considerable  merit.  In  1612  took  holy  orders, 
and  returned  to  hia  native  plaoo  to  became  paalor  of  a 
congregation  which  he  served  until  his  deatn  July  2S, 
1669.  Ferry  was  distinguished  for  his  eloquence,  and 
ranked  second  only  to  Calmet  in  all  Lorraine.  But  he  was 
more  noted  etill  for  hia  generoua  acntimenta  and  unbounded 
religioua  toleration.  Was  not  only  the  pride  of  Protest- 
ants, but  was  beloved  also  by  Romanists,  and  gave  him- 
self so  largely  to  efforts  not  only  for  a  union  of  all  Protest- 
ants, but  of  all  Christians,  that  he  was  anrnamed  TBI 
Pacificator.  He  corresponded  for  this  purpose  with  the 
great  Scotch  ironic  John  Duraeua  and  with  the  noted 
French  ecclesiastic  Bossuet.  (See  QEuvrei  dt  Boemet,  Vcr- 
aailloa  ed.,  vol.  zxv.)  The  correapondcnee  with  Boaauet 
waa  provoked  by  Ferry'a  Catfchieme  Gfuiral  de  la  Rfforma- 
tion  (Sedan,  1654),  which,  holding  that  the  corruption  of 
the  Church  bad  called  for  the  Reformation,  was  replied  to 
by  Bossuet,  and  thus  opened  the  way  for  an  exchange  of 
opiniona  on  many  topica,  until  the  irenieal  subject  became 
uppermost.  Ferry  is  charged  with  having  received  a  pen- 
sion of  600  crowns  from  the  government^  under  Richelieu, 
for  agitating  the  reunion  of  Romanists  and  Protestants  in 
France.  His  receipt  for  the  amount  is  said  to  exist  in 
the  National  Library  at  Paris.  Ferry  wrote  mnch,  but 
published  little.  His  most  important  works  are  Schnlatliei 
Orthodoxi  Specimen  (Geneva,  1616,  8to,  and  since),  Le 
dernier  D(9eepoir  de  la  tradition  oontre  Vfcritnre  (Sedan, 
1618,  8vo;  defended  against  attacks  in  1624),  Vindicim 
pro  Sehohutico  orthodoxo  advcrttu  Leon.  Perinitim  Jesnit. 
(Leyden,  1630,  8vo).  (See  Haag,  La  France  Protettante; 
Batle,  Hittor.  Did.;  London  Review,  July,  1856,  p.  409 
eeq.)  Jaubs  H.  Wormak. 

Ferry  (Thomas  W.),  b.  at  Mackinaw,  Mich.,  June  1, 
1827 ;  entered  early  npon  a  buainesa  life  ;  removed  to  Grand 
Haven ;  aent  to  the  State  legislature  in  1850,  to  the  State 
senate  in  1856 ;  long  an  active  member  of  the  State  Re- 
publican committee ;  a  vice-president  of  the  Chicago  con- 
vention of  1860 ;  member  of  Congress  1864-71 ;  U.  S.  Sen- 
ator 1871-77 ;  chosen  president  pro  tern,  of  the  Senate,  and 
became  acting  Vice-President  of  the  U.  B.  on  the  death  of 
Henry  Wilson,  Nov.  22,  1875. 

Ferry  (William  M.),  fether  of  V.  S.  Senator  T.  W.  Fer- 
ry, b.  in  Granby,  Mass.,  Sept.  8,  1796,  and  d.  at  Grand 
Haven,  Mich.,  Dec.  30,  1867.  He  graduated  at  Union  Col- 
lege in  1817 ;  was  a  Presbyterian  missionary  at  Mackinaw 
from  1821  to  1832,  conduoting  successfully  a  school  for 
white  and  Indian  children.  Ilia  health  failing,  he  pur- 
chased land  in  the  Grand  River  Valley,  near  Lake  Michi- 
gan, founded  a  prosperous  settlement  there,  which  became 
the  city  of  Grand  Haven,  engaged  largely  in  the  lumber 
manufacture,  and  became  wealthy.  W.  S.  Gborgb. 

Fer'ryland,  port  of  entry  of  Newfoundland,  the  capital 
of  Ferryland  district,  has  a  good  harbor,  44  miles  S.  of  St. 
John's.  It  was  settled  by  Lord  Baltimore  in  1623,  and 
called  Avalon ;  waa  deserted  in  consequence  of  disturb- 
ances by  the  French.  Ruins  of  the  old  batteries  remain. 
It  has  a  court-house  and  jail  and  a  lighthouse.     Pop.  680. 

Fer'rysbarg,  post-v.  of  Ottawa  oo.,  Mich.,  on  Grand 
River  and  Spring  Lake,  and  on  the  Michigan.  Lake  Shore 
and  the  Detroit  and  Milwaukee  R.  Rs. 

Fert^-aons-Jouarre,  I^a,  town  of  France,  in  the 
department  of  Seine-et-Marne.  on  the  Marne.  About  1200 
pairs  of  burr  millstones  are  annually  quarried  in  its  Tioin- 
ity  and  shipped  to  England  and  America.     Pop.  4482. 

Fer'tile,  post-tp.  of  Worth  oo.,  la.     Pop.  164. 

Fertiliza'tion  of  Plants,  the  process  by  whicli  the 
contents  of  two  sexual  cells  are  blended  to  form  the  start  iug- 
point  in  a  new  development.  In  flowering  as  well  as  flower- 
less  plants  the  mechanism  of  reproduction  is  so  complica  led 
that  some  knowledge  of  vegetable  physiology  is  necessary 
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Fer'tilisen  [Lst.  /trtUU,  "  produotire,"  from  /n-o,  to 
"pndnoe  "].     The  name  fertiUxer  ia  appUwl  to  gubitanoes 
'        which  enrieh  the  (oil  with  nvtriment  of  planta.     Agrioul- 
I        tarista  distinguish  aaually  between  home-made  and  arti- 
\        fleial  mineral  or  commercial  fertiliiera.    The  former  aonsist 
mainl;  of  the  variona  refnae  mattera,  animal  and  vegetable, 
I        incidental  to  the  particular  farm  operations  carried  on.  The 
latter  include  a  large  number  of  articles  which  are  obtained 
elsewhere  than  from  the  farm.    The  uae  of  animal  aecretiona 
I        of  every  deaoription,  and  of  all  kinds  of  vegetable  refuse 
I       matter  in  the  form  of  barnyard  manure  and  farm  composts, 
has  been  known  in  agriculture  from  time  immemorial, 
whilst  the  application  of  the  commercial  fertilizers   can 
scarcely  be  dated  farther  back  than  to  the  close  of  the  past 
or  the  beginning  of  the  present  century.     Lime,  salt,  salt- 
petre, oyster-shells,  gypsum,  and  ground  bones  are  among 
the  first  more  prominently  mentioned  commercial  fertiliz- 
ing substances.     The  consumption,  however,  of  these  and 
similar  articles  remained  quite  limited  until  some  thirty 
years  ago,  when  their  demand  at  once  began  tu  increase 
rapidly  in  consequence  of  Prof.  Justus  von  Liobig's  famous 
exposition  of  the  relations  which  exist  between  the  constit- 
uents of  the  soil  and  the  growth  of  plants. 

The  extensive  use  of  commercial  or  artificial  fertilizers 
is  one  of  the  most  important  features  in  the  present  man- 
agement of  farms.  Their  merits  are  so  generally  recog- 
nised that  a  rational  and  thorough  system  of  agriculture 
is  thonght  impracticable  without  their  assistance,  particu- 
larly when  it  is  proposed  to  apply  them  for  the  purpose  of 
rendering  the  stable  manure  a  complete  fertilizer  for  the 
various  crops  under  cultivation.  The  successful  introduc- 
tion of  these  fertillzen  furnishes  one  of  the  most  striking 
illustrations  of  the  influence  and  the  value  which  exact 
modes  of  inquiry  with  well-defined  questions  hare  over 
mere  experimenting  without  a  previous  correct  apprecia- 
tion of  the  agencies  and  the  principles  involvea  in  the 
operation. 

Agricnitare,  although  one  of  the  oldest  industries,  was, 
comparatively  speaking,  until  of  late  in  an  unusual  degree 
deficient  in  rational  explanations  of  many  of  its  modes  of 
operation.  Stable  manure,  ashes  of  plants,  and  various 
other  means,  as  fallow  and  rotation  of  crops,  irrigation, 
and  drainage,  eto.,  had  been  employed  for  ages  in  the  in- 
terest of  a  successful  fertilisation  of  cultivated  lands,  yet 
no  saiisfaotory  explanation  regarding  their  respective  ac- 
tion was  offered  until  quite  recently — a  fact  which  readily 
accounts  for  their  repeated  failures  in  former  ages.  The 
state  of  the  natural  and  the  physical  aoieaoos  previous  to 
the  beginning  of  the  present  century  rendered  in  many  in- 
(tanoea  a  comet  exposition  of  the  processes  involved  im- 
possible. To  enter  with  any  reasonable  prospect  of  success 
upon  the  discussion  of  so  intricate  quesltons  as  the  rela- 
tion of  animal  secretions  to  plant-life  required  not  only  a 
I  familiarity  with  the  oompositioa  of  the  air,  the  water,  and 
the  soil,  and  the  various  reactions  of  these  agencies  upon 
each  other  and  on  plant-life  under  the  iufluence  of  light 
and  heat,  but  also  a  thorough  knowledge  of  the  various 
constituents  of  plants  and  animals,  their  respective  organ- 
izations, and  the  functions  of  their  assimilative,  respira- 
tory, and  excretory  organs.  Without  any  knowledge  of 
the  nature  of  the  previously  mentioned  important  physi- 
ological processes  peculiar  to  animal  and  vegetable  life, 
not  even  an  approximately  correct  appreciation  could  be 
entertained  regarding  the  mutual  dependency  of  plants 
and  animals  in  the  eoonomy  of  farming.  Modern  agrionl- 
tnre  rests  its  claim  of  real  progress,  as  compared  with  pre- 
vious centuries,  less  on  the  introduction  of  now  means  for 
the  maintenance  of  an  increased  production  of  cultivated 
lands  than  on  a  more  efficient  because  more  rational  use  of 
the  best  features  of  well-known  modes  of  cultivation.  It 
ascribes  the  present  advanced  position,  and  its  claims  of 
being  a  soientitio  art,  to  the  accumulated  results  of  the 
scientific  researches  of  many  of  the  most  illustrious  scien- 
tists of  the  past  century  in  every  branch  of  the  natural  and 
physical  sciences,  and  recognizes  in  Lavoisier,  Sir  Hum- 
phry Davy,  and  Liebig  the  foremost  and  most  influential 
minds  during  its  various  stages  of  progress.  One  of  the 
most  important  services  which  the  experimental  sciences 
have  rendered  of  late  to  practical  agriculture  consists  in 
the  elucidation  of  the  foot  that  it  is  essential  to  a  success- 
ful cultivation  of  the  various  crops  to  restore  without  delay 
to  the  soil  those  of  its  constituents  which  the  crops  have 
abstracted. 

It  is  scarcely  more  than  some  thirty  years  since  the  min- 
eral constitnents  of  plants  were  looked  upon  as  being  merely 
of  incidental  occurrence,  and  without  any  essential  bearing 
upon  their  development:  these  views  have  been  entirely 
I  changed  In  consequence  of  recent  careful  analytical  inves- 
j  tigaticns.  In  comparing  the  ash-constituents  of  dilFerent 
plants  it  was  noticed  soon  that  certain  mineral  elements 
were  present  in  a  more  or  less  conspicuous  proportion  in 


I  every  plant.     The  general  occurrence  of  these  substances 
I  led  ultimately  to  the  quite  natural  assumption  that  their 
I  presence  might  be  necessary  for  the  performance  of  some 
physiological  prooess  of  vegetable  life.    These  important  re- 
I  tations  were  in  their  general  outlines  for  the  first  time  pointed 
'  out  in  the  year  1 840  by  Justus  von  Liebig  in  his  memorable 
I  work  on  Orgame  Ckemitry  in  itt  Application  to  Agricul- 
:  lure  and  Phytiotogj).    Subsequent  additional  actual  experi- 
ments, instituted  under  well-defined  circumstances  for  test- 
ing his  views,  have  not  only  confirmed  their  correctness  in 
their  main  features,  but  furnished  much  additional  infor- 
mation in  regard  to  the  requirements  for  a  successful  culti- 
vation of  plants.     We  have  learned  since  that  of  all  the 
substances  which  enter  into  the  composition  of  plants,  only 
potassium,  calcium,  magnesium,  iron,  sulphuric  acid,  phos- 
phoric acid,  and  carbonic  acid,  besides  some  nitrogenoos 
compounds,  as  ammonia  or  nitric  acid,  and  water,  are  in- 
dispensable for  their  growth ;  whilst  the  functions  of  a  few 
other  elements  quite  frequently  noticed  in  plants,  as  so- 
dium, silicium,  chlorine,  etc.,  remain  still  less  explained. 
As  soil  and  air  were  thus  proved  to  be  equally  important 
eontributors  of  the  essential  articles  of  plant-food — ^the 
former  furnishing  the  mineral  constituents  of  plants,  the 
latter  mainly  their  organic  portion — it  became  evident  that 
the  atmospheric  resource  of  plant-food  could  only  serve  its 
purpose  in  the  same  degree  as  the  soil-eonstituents  present 
would  be  able  to  support  them  in  the  production  of  vege- 
table matter.    To  store  the  farm-lands  with  the  largest  pos- 
sible amount  of  available  essential  mineral  constituents  of 
plants  in  particular  has  thus  become  the  most  important 

fioint  of  consideration  in  practical  agriculture.  The  intel- 
igent  farmer  of  to-day  recoguizes  this  principle  in  the  se- 
lection of  his  modes  of  operation.  An  early  experience  has 
taught  him  that  the  soil  ho  cultivates,  as  a  general  rule,  dif- 
fers more  or  less  in  its  physical  condition  and  its  chemical 
composition.  Chemists  have  subsequently  proved  to  him 
that  any  improvement  in  the  former  direction  tends  tu  ren- 
der the  natural  and  original  resources  of  the  soil  treated 
sooner  and  in  a  larger  degree  available,  and  thus  hastens 
on  its  final  sterility  in  consequence  of  the  production  of 
larger  crops.  Superior  mechanical  treatment  of  the  soil 
before  seeding — rotation  of  crops,  fallow,  irrigation,  and 
drainage — is  for  this  reason  at  present  resorted  to  mainly 
for  the  purpose  of  turning  the  natural  resources  of  the  soil 
to  bettor  account,  cither  in  consequence  of  a  more  uniform 
distribution  of  its  plant-food  or  at  the  expense  of  time ; 
whilst  a  continued  unimpaired  production  is  secured  by 
returning  in  the  form  of  some  suitable  fertilizer  the  soil- 
constituents  which  the  removed  crops .  have  abstracted. 
The  selection  of  a  fertilizer  is  for  economical  reasons  always 
made  with  reference  to  the  nature  and  the  amount  of  avail- 
able plant-food  in  the  soil  under  cultivation,  and  to  the 
special  requirements  of  the  crops  to  be  raised.  Most  of  our 
home-made  fertilizers  are  of  a  compound  nature,  whilst  the 
commercial  or  artificial  fertilizers  supply  usually  but  one 
or  two  articles;  they  are  for  this  reason  frequently  called 
"special  fertilizers.''  Stable  manure,  although  the  most 
complex  of  home-made  fertilizers,  cannot  be  considered 
a  complete  one  as  long  as  farmers  sell  a  part  of  their 
produce.  The  commercial  fertilizers  furnish  excellent 
means  to  correct  the  composition  of  the  stable  manure  ob- 
tained under  any  system  of  agricultural  industry,  and  to 
make  it  a  complete  fertilizer  for  the  crops  under  ouUira- 
tion.  Although  the  stable  manure  represents  still  by  far 
the  largest  hulk  of  the  fertilizers  naed  in  general  mixed 
farm-management,  the  demand  for  commercial  fertilizers 
is  already  so  great  that  their  manufacture  ranks  among  the 
most  extensive  branches  of  chemical  industry  of  the  present 
day.  Their  importance  cannot  be  over-estimated  in  regard 
to  the  maintenance  of  the  fertility  of  our  farm-lands  as  long 
as  farmers  still  allow  a  fair  portion  of  their  home  fertiliz- 
ing material  to  waste,  and  as  long  as  the  sewage  question 
of  our  centres  of  social  life  remains  practically  unsolved. 
Bones,  mineral  phosphates,  and  superphosphates — the  lat- 
ter frequently  mixed  with  nitrogenous  animal  matter,  as 
fish,  blood,  meat,  etc.,  or  ammonia  compounds— have  been 
for  years  the  main  portion  of  commercial  fertilizers.  Phos- 
phoric acid,  lime,  salphnrio  acid,  and  nitrogen  have  thus 
for  years  past  been  duly  represented  in  the  market,  while 
potassa  and  magnesia  were  less  attended  to  until  of  later 
years.  The  sources  of  potassa  for  fertilizing  purposes  con- 
sisted formerly  largely  of  nitre  and  wood-ash;  the  former 
proved  too  expensive,  and  the  latter  insufficient  in  quantity, 
to  encourage  a  more  general  application  for  agricultural  use. 
The  recent  discovery  of  large  mineral  deposits  at  Stassfurt 
and  elsewhere,  containing  both  potassa  and  magnesia  in 
soluble  form,  bos  given  a  peculiar  interest  to  extensive  and 
systematic  agricultural  experiments,  by  which  their  great 
value  has  been  abundantly  demonstrated.  Many  of  the 
artificial  fertilizers  have  acquired  also  an  additional  value 
on  acooimt  of  their  special  character,  and  thus  their  special 


UigitizedbyOQQQi 


76 


FE8A— FBBTU8. 


aetion  on  tba  quality  of  rarioos  important  onip'  for  indus- 
trial parpoua,  aa  tobaoeo,  aogar-beoti,  etc.  The  atudy  of 
the  peoahar  icflaenoe  of  each  article  of  plant-food  in  ref- 
erenoe  to  the  production  of  regetablo  subitanoes,  suoh  as 
starch,  sngiir,  oil,  etc.,  has  more  recently  engaged  the  par- 
ticular attention  of  agricultural  chemists. 

Cbarus  a.  QoBBSUJitin. 

Fe'sa^  town  of  Persia,  in  the  prorinoe  of  Pars,  with 
an  estimated  population  of  18,000,  Its  sillc  fabries  are 
famous.  * 

Pes'cennine  Terse  {carmen  Feaeenntnunif  vertiu 
FacenniuHt),  in  ancient  Italy,  a  rude  and  generally  ex- 
temporaneous lund  of  poetry,  often  roughly  satirical  and 
licentious,  sung  at  first  in  rustic  communities  at  harrest- 
homes  and  weddings,  and  afterwards  introduced  into  Rome, 
where  it  was  long  popular.  The  /oMcinum  or  phalluB,  the 
symbol  of  fertility,  is  supposed  by  some  to  have  gircn  it  a 
name,  which  others  derive  from  Fesoenninm,  a  town  near 
Falerii.     This  verse  was  originally  in  form  a  dialogue. 

Feach  (Joseph),  Cardikal,  a  half-brother  of  the  mother 
of  the  first  Napoleon,  b.  at  Ajaooio  Jan.  S,  176.%  was  a 
oommissioner  attached  to  the  French  army  of  Italy  (1795- 
90),  archbishop  of  Lyons  (Apr.,  1802),  ambassador  to  Rome 
and  cardinal  (1803),  grand  almoner  and  senator  (1805), 
president  of  the  Council  of  Paris  (1811),  then  exiled  to 
Lyons  fur  opposing  Napoleon  (1811-14),  and  d.  at  Rome 
May  1.3,  1839. 

Fes'cuej  a  name  applied  to  tho  numerous  species  of 
grass  of  the  genus  Fettuca,  which  abound  in  most  temper- 
ate regions  of  the  glolie.  The  sheep's  fescue  and  the  field 
fescue  {Feituca  osuiaand  elalior)  are  excellent  pasture  and 
forage  grasses.  Peru  has  the  Fettuca  quadridantata,  which 
is  reputed  poisonous  to  stock,  perhaps  from  the  growth  of 
ergot  in  place  of  its  seeds.  The  European  fescues  are  more 
numerous  and  important  than  the  American.  The  oele- 
brated  tussock -gross  of  the  Falkland  Islands  is  a  feaeae — 
Fettuca  Jiahcllata, 

Fes'senden  (Frahcis)  was  b.  at  Portland,  Mo.,  Mar. 
18, 18.39,  graduated  at  Bowdoin  College  1858,  studied  law, 
but  was  appointed  captain  19th  U.  8.  Infantry  May  14, 
1861;  wounded  at  Shiloh;  colonel  of  the  25th  Me.  Vols. 
Oct.,  1862,  to  Jan.,  1883;  in  command  of  brigade  in  tho 
battle  of  Chantilly,  Va. ;  colonel  of  the  30th  Mo.  Vols,  in 
the  battle  of  Sabine  Cross-roads ;  commanded  a  brigade  in 
battles  of  Pleasant  Ilill  and  Monott's  Bluff,  La.,  and  lost  a 
leg;  brigadier-general  of  rolunteers  May,  1864;  brevet 
major-general  of  volunteers,  and  brevet  major,  lieutenant- 
colonel,  colonel,  and  brigadier  and  major-graeral  U.  6. 
army ;  lieutonant-oolonel  28tli  V.  S.  Infantry ;  retired  Nov. 
1,  1866. 

Fessenden  (Savubl),  LL.D.,  American  lawyer,  b.  at 
Fryeburg,  Mc.,  July  16,  1784,  graduated  at  Dartmouth 
College  in  1806.  Admitted  to  the  bar  in  1809,  bo  practised 
at  Now  Qlouoester,  Me. ;  was  a  member  of  the  Massachu- 
setts general  court  (1814-16),  and  of  the  senate  (1818-19); 
major-general  of  militia  (1818-32).  Removed  to  Portland, 
Mo.,  in  1822,  and  was  its  representative  in  the  Maine  legis- 
lature (1825-26),  as  also  grand  master  of  the  grand  lodge 
of  Masons  in  Maine.  He  was  the  father  of  Hon.  W.  F. 
Fesaenden.     D.  near  Portland,  Me.,  Mar.  13, 1869. 

Fessenden  (Sahuel  C),  American  Congressman,  b. 
in  New  Gloucester,  Me.,  Mar.  7, 1815,  graduated  at  Bow- 
doin College  1S34,  and  at  the  Bangor  (Mc.)  Theological 
Seminary  in  1837.  In  1838  became  pastor  of  the  Second 
Congregational  church  at  Thomaslon  (now  Rockland),  Me. 
In  1856  he  left  that  place  and  established  the  Maine  Evan- 
gelitl.  In  1858  studied  law,  soon  became  judge  of  tho 
municipal  court  of  Rockland,  and  was  then  elected  a  repre- 
sentative from  Maine  to  the  Thirty-seventh  Congress.  In 
1861  was  appointed  a  member  of  the  board  of  examiner* 
of  the  U.  S.  Patent  Office  at  Washington,  1>.  C. 

Fessenden  (T.  A.  D.),  American  Congressman,  b.  at 
Portland,  Mc,  Jan,  2.3,  1826,  graduated  at  Bowdoiu  Col- 
lege, Me.,  1845,  was  aide-de-oamp  to  the  governor  of  Maino 
in  1868,  and  in  1860  was  a  member  of  the  Maine  legisla- 
ture ;  in  1861  was  attorney  for  the  county  of  Androscoggin. 
In  1862  was  chosen  representative  from  Maine  to  the  V.  B. 
Congress  for  the  unexpired  term  of  C.  W.  Walton.  D.  at 
Lewiston,  Me.,  Sept.  28,  1868. 

Fessenden  (Thomas  Qrbeii),  American  poet  and  agri- 
cultural writer,  b.  at  Walpole,  N.  H.,  Apr.  22,  1771,  gradu- 
ated at  Dartmouth  College  1706,  and  studied  law,  but  the 
success  of  a  poem,  Jonnthnn*9  CourtMhip,  led  him  to  litera- 
ture. In  1803  he  wrote  in  London  A  Terrible  Traeloratlon, 
a  satirical  poem;  in  1804  settled  in  Boston,  publishing 
there,  in  18U6,  Demoerae^  Unveiled,  a  political  poem,  et«. 
Afterwards  edited  the  Weekly  Tntpeetor  at  New  York  City 
two  yean.  In  1812  practised  law  at  Bellows  Falls,  Vt., 
removing  to  Brattleboro',  Vt.,  in  1815,  where  he  published 


The  Reporter,  From  1816  to  1822  he  edited  the  Intelligencer 
at  Bellows  Falls,  Vt  From  that  time  until  his  death,  at 
Boston  Nov.  11,  1837,  he  published  The  Ifew  England 
Farmer  at  Boston,  Mass.,  and  edited  The  SorlictUtural 
Regieter.  Original  Poeme,  The  Ladiee'  Monitor  (1818), 
American  CUirK»  Companion  (1815),  La%Bt  of  Patents  for 
tfev  Inventione,  etc.,  were  also  published  by  Mr.  Fessenden. 
Fessenden  (William  Pitt).  LL.D.,  an  American 
statesman,  b.  at  Boscaweo,  N.  H.,  Oct.  16, 1806 ;  graduated 
at  Bowdoin  College  1823 ;  admitted  to  the  bar  1827;  began 
the  practice  of  his  profession  at  Bridgeton,  Me.,  removing 
two  yesLrs  later  to  Portland,  Me.,  where  he  continued  to  re- 
side, and  with  whose  interest  and  progress  he  was  ever 
identified.  Chosen  as  a  Whig  to  the  State  legislature  in 
1832,  although  the  youngest  member  of  that  body,  he  at- 
tained distinction  as  a  legislator  and  debater;  refusing 
further  political  preferment,  he  devoted  himself  (1832-39) 
to  his  profession,  rising  to  the  highest  rank  ss  counsellor 
and  advocate.  He  was,  however,  returned  to  the  legisla- 
tnra  in  1840,  and  in  1841-43  represented  his  district  in  the 
Congress  of  the  IT.  S.,  where  he  made  a  brilliant  record  aa 
an  eloquent  and  forcible  debater.  During  the  year  1843  he 
received  the  Whig  vote  for  U.  8.  Senator,  but  was  defeated ; 
was  returned  to  the  State  legislature  in  1845  and  1846,  and 
again  in  1853,  when  ho  was  elected  to  the  V.  S.  Senate  as 
a  Whig,  though  the  legislature  was  Democratic ;  bnt  the 
Kansas-Nebraska  question,  which  now  began  to  assume 
importance,  obliterated  strict  party  lines,  and  by  a  union 
of  tho  Free-Soil  Democrats  with  the  Whigs  he  was  eleoted. 
Taking  his  seat  Feb.,  1854,  he  was  placed  upon  the  finanoe 
committee,  and  the  following  month  made  one  of  tho  most 
eloquent  and  effective  spceohes  delivered  against  the  Ne- 
braska bill,  establishing  him  at  once  as  a  leading  member 
of  the  Senate.  Re-elected  in  1859,  be  was  made  chairman 
of  the  finanoe  committee,  and  throngbont  the  oiril  war 
rendered  valuable  serviee,  as  suoh,  by  aiding  the  seoretary 
of  the  treasury  to  maintain  the  national  credit,  as  well  aa 
by  his  eloquence  and  counsel  in  the  Senate  chami>er.  In 
1864,  on  the  retirement  of  Mr.  Chase  from  the  secretary- 
ship of  the  treasury,  he  accepted  that  portfolio,  and  dis- 
charged the  duties  of  the  ofilce  during  a  most  critieal  period 
of  tho  nation's  finances  until  Mar.,  1865,  when,  owing  to 
his  delicate  health  and  the  overwhelming  duties  of  the 
ofiice,  he  resigned  and  resumed  his  aeat  in  the  Senate,  to 
which  he  had  been  re-eleoted.  On  the  oonelosion  of  the 
impeaohment-trial  of  President  Johnson,  he  oast  his  vote 
for  acquittal,  in  accordance  with  his  opinions,  which  he  set 
forth  fully  in  an  able  and  logical  speech.  For  this  act  he  was 
severely  censured  by  his  party,  wnieh  was  strong  foroonvio- 
tion,  but  no  taint  of  suspicion  eonid  be  attached  to  the  in- 
tegrity of  his  vote,  and  he  regained  its  confidenee  upon  the 
snoaidenee  of  momentary  excitement,  and  retained  his  pisoe 
in  the  Senate  aa  a  leading  debater  and  member  of  the  party. 
Aa  a  politieian  ho  began  his  career  aa  an  ardent  Whig; 
waa  member  of  the  convention  which  nominated  Harrison 
for  the  Presidency  in  1840 ;  of  that  which  nominated  Tay- 
lor in  1848,  though  in  the  latter  he  advocated  the  claims 
of  Mr.  Webster ;  but  in  the  eonvention  of  1852  he  opposed 
Webster  and  favored  Scott.  He  was  one  of  the  founders 
of  the  Republican  party,  in  which  he  became  a  recognised 
leader.  As  a  lawyer  he  ranked  among  the  first  in  his  State, 
and  in  the  Supreme  Court  of  the  IJ.  S.  made  himself  a  na- 
tional reputation ;  as  a  debater  he  had  few  if  any  superiors 
in  the  Senate;  and  as  a  man  his  character  was  irreproaoh- 
able.  He  was  for  a  number  of  yeara  an  invalid,  and  suf- 
fered from  a  chronic  complaint  that  finally  hastened  his 
death,  which  occurred  at  Portland,  Me.,  Sept.  8,  1869. 

a.  C.  SlHHOKS. 

Fessler  (Igxax  Aorelius),  b.  at  CiSrendorf,  in  Hun- 
gary, in  July,  1756;  was  at  first  a  Capuchin,  but  in  1791 
became  a  Protestant;  waa  178i>-87  profeasor  of  Oriental 
languages  at  Lcinberg,  and  in  1800  received  the  same  chair 
at  St.  Petersburg,  and  afterwards  was  a  prominent  Lutheran 
oSiuial  in  Russia.  Besides  novels,  Masonic  treatises,  etc., 
he  wrote  Marc-Aurel  (a  romance,  1790-92);  Matthias  Cor- 
viutu  (1793);  Arielidee  uiirf  Themiilokla  (1792);  Atlila 
(1794);  a  history  of  Hungary  (1812-25);  and  an  auto- 
biography (1826).     D.  at  St.  Petersburg  Dec.  15,  18S9. 

Festival.    See  Feast,  by  Rev.  W.  F.  Brand,  A.  M. 

Fes'tUS  [Or.  *iimit],  PoRCiug,  procurator  of  Jiidtes, 
snceeedod  Antonius  Felix  about  a.  d.  60,  while  Nero  was 
emperor.  On  his  arrival  in  his  province  he  found  the 
apostle  Paul  a  prisoner,  examined  his  case,  refused  to 
gratify  the  vindictive  feelings  of  the  Jews  against  him,  and 
would  have  set  him  at  liberty,  but  as  the  apostle  had  ap- 
pealed to  Csssar  (i.  e.  Nero),  he  sent  him  to  Rome  to  lay 
his  case  before  the  emperor.  Tho  disturbances  caused  by  . 
the  robbers,  assassins,  and  magicians  which  had  prevailed 
in  the  time  of  Felix  still  continued  under  the  government 
of  Festua,  and  he  was  obliged  to  use  vigorous  measures  to 
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sabdaa  them.     D.  abont  two  yean  after  hii  appointmeDt, 
and  «aa  auooeeded  by  Albinus.  H.  DsiSLBR. 

Featiis  (Sextub  Pokpbius),  a  Latin  erammarian  and 
lexicographer  of  uncertain  date,  but  after  Martial  (a.  d.  100), 
from  whom  he  quotes,  and  before  Charisins  and  Maerobins 
(400  A.  D.),  who  quote  from  him.  No  particulars  of  his 
life  have  come  down  to  na  apart  from  his  connection  with 
the  great  work  of  Flaocds,  Verrids  (wbioh  see),  Dt  Sij- 
nifieatu  Ytrborum.  Fostus  prepared  an  abridgment  of 
this  worlc,  which  he  arranged  under  the  letters  of  the  alpha- 
bet into  twenty  books,  following  the  order  and  authority 
of  Flaoeus,  introducing  additional  matter  from  his  other 
writings,  but  rejecting  certain  points,  which  he  intended 
to  treat  of  in  his  PrUtorum  YerboriHn  cum  exempli;  This 
abridgment,  entitled  De  Signijicatione  Yerbarum,  eanaed 
no  doubt  the  loss  of  the  original  work  of  Flaccus,  but  it 
would  have  been,  eren  in  its  redaoed  form,  an  exceedingly 
ralnable  treasure-house  of  the  forms  of  Latin  words  and  of 
Roman  antiquities  and  mythology.  In  the  eighth  century, 
however,  Padlus  Diacohus  (which  see)  made  a  meagre 
abridgment  of  Festos's  work,  adapted  to  the  wants  of  his 
own  time,  and  thas  no  doubt  oauaed  the  discontinasnoe, 
ud  Anally  the  disappearance,  of  the  latter.  One  mana- 
Bcript  only  of  the  eleventh  century,  now  proaerved  at  Naples, 
snrrired,  but  in  a  very  imperfect  oondition,  as  i^  began 
with  the  letter  U,  and  part  of  the  remainder  was  defaced 
by  lr«.  The  labors  of  many  scholars  hare  been  bestowed 
on  the  restoration  of  this  important  work,  from  some  slight 
fragments  of  the  original  treatise  of  Flacons,  from  the  sur- 
Tiring  MS.  of  Festus,  and  the  compend  of  Paulus.  The 
results  are  presented  in  their  best  and  moat  complete  form 
by  K.  0.  Hilller,  Leipsic,  1839,  who  has  printed  the  several 
works  in  separate  oolumna.  H.  Drtslbr. 

Fe'tials,  or  Fe'cials  [Lat.  feticUet;  etymology  un- 
oertain],  a  body  of  anaient  Roman  prieata  who  had  charge 
of  certain  international  aSairs,  acting  as  heralda  in  the 
announeement  of  war  to  a  foreign  state  and  presiding  over 
the  soleianities  attending  the  return  of  peace.  They  were 
probably  twenty  in  number,  were  anciently  citizens  of 
nigh  birth,  were  chosen  for  life,  and  were  called  palree 
gatrati.  Their  duties  were  performed  with  muoh  ceremony. 
Their  rites  and  regulations  constituted  a  code  known  as  the 
Jm/atiaU. 

Fe'tich  [root  in  the  Lat.  faatttm,  but  derived  direotly 
from  the  Portuguese  feiti^o,  meaning  a  "  charm,"  "  witch- 
sreft,"  "magie"],  a  came  given  by  the  Poitugucse  dii- 
coverera  to  the  objects  worshipped  by  the  degraded  tribes 
of  Senegal  and  Congo.  A  fetich  is  not  an  idol,  and  is  not 
properly  a  symbol,  but  is  looked  upon  as  the  actual  and 
visible  dwelling-plaee  of  a  prateraatural  power.  It  may 
be  thus  some  fixed  object  of  nature,  as  some  lofty  mountain, 
a  grove,  or  a  tree;  it  may  be  an  animal,  as  a  snake,  a 
snail,  a  crocodile,  and  often  a  sheep  or  a  goat;  or  it  may 
be  any  objeot  on  which  tho  whim  or  the  fancy  has  fixed,  as 
the  beak  of  a  bird,  the  fin  of  a  fish,  the  hoof  of  a  quadru- 
ped, a  itone,  a  block,  a  feather,  a  stick,  a  nail,  or  almost 
anything  else  that  ean  be  named.  One  thing  will  do  about 
IS  well  as  another  for  a  fetich,  provided  the  worahipper  can 
believe  that  hia  god  reaidea  therein ;  and  thia  ho  is  easily 
led  to  do  in  reference  to  anything  which  pleases  or  ia  use- 
ful to  him.  A  fetich  is  often  worn  about  the  person  or 
hang  np  in  the  hat  as  a  taliimao,  and  ia  employed  in  the 
moat  diagusting  ritea  of  auperatition  and  witohorafL  Fe- 
tichiam  ahows  the  religioua  instinot  degraded  into  its  low- 
aet  forma.  J.  H.  Seblyb. 

Fet'id  GnmBi  in  pharmaey  and  medioine,  are  certain 
gnm-reains  which  are  the  concrete  natural  jnioea  of  umbel- 
liferona  planta.  They  have  a  atrong,  nnpleaaant  alliaceous 
odor,  whence  the  name.  They  are  antispasmodics  and  ex- 
pectorant*. Assafoetida,  ammoniae,  galbanam,  and  aaga- 
pennm  are  the  beat  known. 

F^tis  (Frax^ois  Josbpb),  Belgian  writer  on  music  and 
biographer,  b.  at  Hons  Mar.  25,  1781,  studied  at  the  Con- 
servatory of  Paris  in  1800,  was  organist  and  professor  of 
singing  at  Douai  in  1813,  director  of  the  conservatory  at 
Brussels  in  1833,  member  of  the  Academy  of  Belgium  in 
1845,  musical  executor  of  Meyerbeer,  producing  his  Afri- 
eaiKt  in  1884,  officer  of  the  Legion  of  Honor  in  1884,  grand 
oflleer  of  the  Order  of  Leopold  1869,  dying  at  Bruasels 
Mar.  27,  1871.  Published  treatises  on  muaio,  a  Univartal 
Biography  of  Mtinciana  (8  vols.,  18.14-44 ;  2d  ed.  1888-70), 
and  a  General  History  of  Mnne  from  the  Earlieet  Timet 
doirn  to  Ike  PreeeHt,  8  Tola.  Foanded  and  edited  the 
Heme  Mneieale, 

Fet'lock,  originally,  it  would  appear,  a  name  for  a 
horse's  fetter ;  also  called  Fetter-lock,  both  words  oc- 
enrring  in  heraldry  as  names  of  the  mde  fignra  of  a  fetter. 
At  present  it  it  the  name  of  the  point  on  a  horse's  leg  be- 
hind the  pastem-JoInU  The  fetlook  is  covered  by  a  taft  of 
long  hair. 


Fet'terman,  post-tp.  of  Taylor  co.,  W.  Va.,  on  the 
Baltimore  and  Ohio  R.  R.,  I  mile  N.  W.  of  Srafton.    P.  958. 

Fen'dal  Sys'tem.  In  the  Roman  empire,  as  in  all 
oompact  atatea  where  the  central  power  haa  its  due  degree 
of  strength,  the  individual  was  placed  directly  under  the  su- 
preme magistrate,  and  all  authority  of  aubordinate  officers 
waa  exeroiaed  in  bis  name.  This  dependence  of  the  free- 
man in  the  direct  way  on  the  head  of  the  state  continued  in 
the  Oermanic  kingdoms,  after  they  superseded  the  Roman 
power,  for  a  length  of  time.  In  the  tenth  century,  how- 
ever, a  new  set  of  institutions  are  at  work,  rooting  out  and 
breaking  up  the  inttitntiona  of  the  atate  proper.  Wo  give 
to  them  the  name  ot  feudalitm,  feHdalily,  or  Ae  feudal 
tgHtm.  They  developed  themaelvea,  without  abaolutely 
deatroying  all  earlier  inatitutiona,  in  France,  England, 
Germany,  Spain,  Italy,  and  in  the  neighboring  landa  of 
Hungary,  Poland,  and  Denmark.  They  appear  alao  in 
other  parts  of  Sarope,  and  out  of  Europe  in  the  Chria- 
tian  kingdom  of  Jerusalem.  If  traced  baok,  they  must  be 
brought  into  oonneotion  with  the  Oermanic  element  which 
diffnsed  itself  by  invasion  over  a  large  part  of  Europe, 
while  yet  there  was,  properly  speaking,  no  feudalism  among 
the  invaders.  The  notion  oommon  some  time  since  that 
the  invading  armies  consisted  of  bands  under  chieftains  to 
whom  the  conquering  kings  gave  lands  for  their  services, 
and  who  in  tarn  gave  landa  to  their  comilaiM  or  retainers, 
is  beginning  to  be  exploded.  Feudalism  was  a  Qerman 
growth,  bat  had  no  sueh  antique  and  tangible  shape.  It 
grew  up,  by  little  and  little,  out  of  institutions  which  were 
ripenea  in  the  Carolingian  period,  no  one  of  which  is 
enough  of  itself  to  explain  feudalism,  and  which  in  oom- 
bination  oonld  not  have  brought  it  about  bat  for  concurrent 
historical  oauses. 

Feudalism  controlled  society  and  government  for  several 
centuries,  and  began  to  grow  weak  at  tho  same  time  that 
the  countries  of  Europe  began  to  be  nationalized;  that  ia, 
at  about  the  end  of  the  fourteenth  century.  It  was,  how- 
ever, not  the  sole,  but  only  the  eontrolling,  power  of  society. 
The  Chnroh,  the  snieraina,  the  towna,  ware  at  heart  its  foes, 
although  they  pnt  on  some  of  its  forms. 

The  word /nKJam  in  medissval  Latin,  fh>m  whieh/eiufai 
is  derived,  did  not  come  into  use  until  abont  the  ninth  cen- 
tury, when  it  began  to  take  the  place  of  6«n^/Se<Hiii,  which 
denoted  a  property  given  for  nae  on  certain  eonditiona,  the 
ownenhip  of  which  did  not  go  over  with  the  nsufruct. 
Feudum  and  allodium  included  the  two  tenures  by  which 
property  was  held  in  independent  right — in  fee-simple,  as 
we  say — and  by  which  it  waa  held  on  oondition  of  perform- 
ing a  (erviee  to  the  former  owner.  Atod  is  from  al,  "  all," 
and  od,  "  property,"  entire  or  genuine  property,  freehold 
estate;  and  fetid,  fi^,  is  from  a  root  (Gothio,  faiku;  Old 
High  Qer.  ftru;  Old  Sax.  fiko,  etc)  denoting  "  cattle," 
"property;"  then  "money,"  "rent,"  "interest."  Fe-od, 
then,  would  be  property  for  which  rent  is  paid.  The  Ger- 
man expression  is  («&«a,  "  loan ;"  thua,  Uktn,  or  lehngut,  ia 
originally  a  property  lent,  whioh  may  be  recalled ;  UMtreckt 
ia  feudal  tenure. 

But  what  waa  the  feudal  aystem  ?  It  may  be  defined  aa 
that  politioal  form  in  which  there  was  a  chain  of  persons 
holding  land  of  one  another  on  condition  of  performing 
oertain  services,  beginning  with  the  serfs  and  lowest  free- 
men, and  ascending  tbrongn  aitMssor  knights  to  the  arriire- 
vassals  and  iram«liate  vassals  of  the  suzerain.  Every 
member  in  the  chain,  from  the  milites  upward,  was  bound 
to  bis  immediate  auperior,  held  land  from  him,  took  tho  oath 
of  allegianoa  to  him,  and  became  his  man.  The  suse- 
rain,  then,  had,  when  the  system  was  pure,  no  direct  oonneo- 
tion with  any  bat  the  great  vassals,  and  they,  with  others, 
it  might  be,  under  them,  were  lords  in  their  districts.  The 
legal  flotion  was  that  the  land  was  originally  in  tho  hands 
of  the  •nsemin  (that  is,  all  the  land  whioh  was  not  allodial, 
of  wbioh  there  was  much  in  Germany,  but  in  France  very 
little) ;  that  allegianee  and  certain  services  fixed  by  custom 
were  dae  to  him;  and  that  for  neglect  to  perform  these 
servioes  the  lands  and  all  rights  going  with  them  could  be 
forfeited.  With  the  landa,  down  to  the  hcldera  of  knights' 
fees,  juriadiction  waa  connected,  as  well  aa  legialation  within 
oertain  limita,  military  command  over  tho  fief-holdera  of 
the  barony,  and,  to  a  eonaidorable  extent,  the  right  of 
ooining  money,  together  with  that  of  giving  charters.  In 
abort,  nearly  all  aovereign  powera  paaaed  over  from  the  old 
sovereign — who  now  must  be  called  a  nuerain,  to  show  his 
altered  position — to  bis  vassals;  so  that  aociety  waa  disin- 
tegrated, aa  much  as  it  would  be  if  every  county  in  one  of 
the  U.  S.  had  the  rights  of  holding  courts  of  itself  and  of 
passing  laws.  This  it  is  that  formed  the  most  marked  pe- 
culiarity of  the  syatem,  and  obatructed  for  centuries  all 
uniform  development,  all  national  exiatenoe,  all  unity.  In 
this  disunited  eonditio'h  there  grew  up  endless  diversities 
of  customs ;  there  was  for  a  long  time  no  general  law ; 
every  feudal  oonneotion  atood  on  its  own  foot,  and  was  sub- 
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Jeet  to  oompact  between  the  gnceratn  and  the  rusal,  a  lord 
and  an  inferior.  For  instance,  down  to  the  Sret  part  of 
the  twelfth  century,  femalea,  if  a  baron  died  and  left  no  son, 
could  not  inherit,  but  then  thev  began  to  gain  this  right  in 
Eastern  France,  England,  Castile,  Aragon,  and  the  kingdom 
of  Jerusalem.  By  this  ohai^ge  it  was  brought  about  that 
females  could  inherit  the  throne,  this  being  viewed  in  the 
light  of  a  fief.  And  thus  the  law  of  succenion  in  some 
monarchies  took  more  or  less  definitely  a  new  shape.  Thii 
is  one  of  many  instances  which  will  justify  ns  in  laying 
that  in  European  feudalism  public  or  political  relations 
were  confounded  with  private  relation! — politieal  rights 
were  blended  with  private  right«. 

The  origin  of  the  system  has  been  traced  by  some  writers 
to  the  Roman  custom  in  the  empire,  from  the  time  of  Alex- 
ander Sererus,  of  protecting  the  borders  towards  Ocrmany 
by  military  colonies,  in  which  the  soldiers  received  land 
and  were  bound,  they  and  their  descendants,  to  military 
service.  This,  which  was  by  no  means  confined  to  the 
Roman  empire,  but  is  seen  in  other  parts  of  the  world,  was 
perhaps  suj^gcsted  by  a  Germanic  usage.  As  Waits  says 
(DtuHrh.  YerfaimmgiigeKh.,  i.  .?76),  "  the  way  in  which, 
among  various  Qermanio  tribes,  Scandinavian  as  well  as 
Teutonic,  military  service  was  united  with  possession  of 
land,  gives  a  probability  to  the  opinion  that  even  in  the 
earliest  times  a  certain  connection  between  them  subsisted." 
But  this  is  the  least  charactoristio  element  of  the  feudal 
system.  It  does  not  aooount  for  subinfeudation,  or  for  the 
political  powers  which  the  flef-holder  had,  which  was  the 
striking  characteristic  of  feudalism. 

Neither  can  the  comCtafiM,  or  relation  of  the  eomUt*  or 
companions  to  the  princepa  or  chief,  as  existing  among  the 
Oermans  of  the  time  of  Tacitus,  account  fur  feudal  institu- 
tions. That  was  a  relation  of  any  chieftain  to  his  compan- 
ions, and  not  of  a  Gtorman  king  only  to  his  followers.  And 
that  relation  conveyed  no  political  authority. 

The  true  account  of  the  matter  seems  to  be  this.  Under 
the  first  race  of  Merovingian  kings  the  kingdom  was  mod- 
elled much  after  the  plan  of  the  Roman  empire.  The  coun- 
ty was  assigned  to  a  man  (a  comet  or  "  count ")  who  was 
both  civil  and  military  ruler,  who  commanded  the  forces 
of  the  county,  administered  justice,  had  no  hereditary  right 
to  jurisdiction,  bnt  who  might  have  grants  of  land  for  his 
lifetime,  or  on  some  other  condition,  from  the  king. 

During  the  reigns  of  the  later  Merovingians,  and  after 
the  East-Frank  or  Carolingian  dynasty  got  possession  of 
the  throne,  there  were  growing  up  several  institotions 
in  some  respects  new,  in  some  respects  analogous  to  older 
Qermanio  ones.  Those  wore  vassalage  and  commendation, 
the  beneficiary  system,  and  immunity  or  exemption.  To 
give  a  complete  exposition  of  these  elements  of  new  social 
and  political  forms,  and  indeed  to  exhibit  fnll-grown  feudal- 
ism in  its  details,  would  require  far  more  spaoo  than  can  be 
here  afforded.  We  will  try  to  give  an  explanation  of  what 
is  necessary  in  the  fewest  words  possible. 

1.  Benefieia  and  the  Benefieian/  Syltm.— This  was  a  re- 
lation ot property,  and  long  before  the  feudal  system  proper 
grew  up  benejlcium  denoted  a  gift  of  property,  especially 
of  landed  property,  in  usufruct  only,  with  reversibility  to 
the  donor  or  his  heirs.  The  early  meaning  still  appears  in 
our  word  "  benefice,"  in  its  sense  of  an  ecclesiastical  prop- 
erty, the  use  of  which  is  given  to  a  clergyman  as  oflloiating 
in  a  certain  parish.  The  donor  or  grantor  of  the  beneficium 
might  be  a  king,  any  lay  person,  any  eoclesiastical  corpo- 
ration ;  while  the  grantee  might  be  any  man,  oven  the  kmg 
himself,  or  a  female,  or  a  oorporation,  as  before.  Benefieia 
given  for  a  short  term  of  years  or  revocable  at  pleasure 
were  called  precaria — that  is,  obtained  by  the  prayers  or 
requests  of  the  beneficiary ;  and  the  short,  uncertain  tenure 
of  such  holdings  illustrates  the  modem  word  "  preoarions." 
But  the  distinction  between  iene/Iota  and  prtearia  is  by  no 
means  a  perfectly  exact  one.  Such  precaria  were  given,  for 
instance,  whore  a  donor  of  land  to  a  monastery  in  full 
ownership  received  it  back  in  usufruct,  with  perhaps  some 
of  the  older  Church  property  besides. 

Benefieia  are  distinguished  in  the  oonrse  of  time  from 
leased  lands  transferred  for  use  to  dependent  persons,  snob 
as  serfs.  Thus,  a  monastery  might  have  serfs  on  its  lands 
or  free  tenants.  The  lands  so  cultivated  by  them  were  not 
regarded  as  benefieia,  but  a  man  who  received  from  such  a 
foundation  tracts  of  land  to  be  cultivated  by  his  own  peo- 
ple, or  lands  with  laborers  on  them,  would  be  called  a 
"  beneficiary." 

The  terms  and  conditions  on  which  luoh  benefices  were 
held  were  very  various.  Bome  were  for  short  terms,  some 
were  renewable  every  five  years,  while  others  were  expressly 
excepted  from  this  condition.  Benefieia  of  the  king  usually 
terminated  with  the  life  of  the  grantor  or  of  the  grantee, 
but  sometimes  they  passed  on  to  the  grantee's  heirs.  Under 
the  grandsons  of  Charlemagne  they  came  to  have  more  and 
more  of  an  hereditary  character,  and  in  the  kingdom  of  the 


West  Franks  (or  France)  a  sort  of  acknowledgment  of  the 
hereditary  principle  was  made  in  877  A.  D.  by  Charles  the 
Bald  at  the  convention  or  diet  of  Quiercy-sur-Oise  (roarai- 
(ut  Caritimue).  Yet  diplomas  of  Charles  the  Bald  show 
that  this  rule  of  inheritance  was  not  absolutely  fixed  by 
the  celebrated  capitulary  referred  to.  And  this  provision 
had  no  necessary  authority  in  other  parts  of  tho  kingdom 
of  Charlemagne.  On  the  renewal  of  grants  of  benefices 
sometimes  money  was  demanded,  reminding  one  of  the 
subsequent  fine  or  relief,  but  this  was  not  thought  to  be 
becoming.  The  obligation  for  holding  a  benefice  might  be 
something  like  a  rent,  real  or  nominal,  or  i<o  requital  of  any 
outward  sort  might  bis  called  for.  But  a  certain  kind  of  tie 
grew  out  of  the  giving  and  receiving  of  benefices — some- 
thing expressed  by  the  Latin  word  obtequium  in  the  for- 
mulas of^  gifts — that  is,  a  readiness  to  comply  with  the 
wishes  of  the  benefaetor;  if  he  were  the  king,  a  personal 
feeling  of  gratitude  apart  fh>m  the  sense  of  duty  as  a  sub- 
ject. This  is  expressed  in  a  form  of  which  the  following 
is  a  translation :  "  Let  bim  know  that  he  ought  to  show  such 
{abteqnium)  dutiful  compliance  towards  his  senior  on  the 
ground  of  that  gift,  as  other  men,  on  the  ground  of  similar 
benefiocnce,  are  wont  to  show  towards  their  seniors." 
Here  we  see  the  reception  of  benefices  becoming  connected 
with 

2.  VaAality  or  commendationf  which  was  a  merely  per- 
sonal tie.  The  latter  of  these  words  has  the  more  exten- 
sive meaning,  and  several  relations  were  described  by  it 
besides  that  which  was  called  "vassality."  The  essence 
of  these  relations  lay  in  formally  putting  one's  self  under 
the  proteotion  of  another.  The  king  was  regarded  as  the 
protector  of  certain  helpless  classes,  such  as  widows  and 
orphans.  They  were  ra  hit  peace,  as  aUo  were  the  whole 
people  and  the  Chnrch.  So,  too,  pilgrims  and  travellers 
were  for  the  time  under  his  care — under  tho  tutelage  or  tho 
defence  of  the  king — although  commendatioH  is  not  the  term 
specially  used  in  such  cases.  Again,  young  men  brought 
to  the  court  to  be  trained  for  some  service  or  court  office  are 
said  to  be  commended,  although  no  formal  taking  of  them 
into  his  proteotion  or  guardianship  (mnndiuni)  may  hare 
found  place.  Nor  was  the  king  alone  in  giving  his  pro- 
tection. Tho  mo/or-fiomfM,  or  mayor  of  the  palace,  some- 
times gave  his  protection  with  or  instead  of  the  king,  and 
Pepin  made  his  son  Charles  (Charlemagne)  joint  protector 
with  himself.  The  property  of  a  diooese  might  be  in  the 
tutelage  of  a  count— that  of  a  convent  nnder  a  count's  or 
bishop's  protection.  Free  men  put  themselves  under  the 
guardianship  of  a  convent.  Thus,  originally  there  were 
manifold  relations,  differing,  yet  having  resemblances  to 
one  another,  which  were  described  by  the  same  words. 

A  person  who  made  commendation  of  himself  was  called 
ra«*u«  or  vaaantlut,  a  word  probably  of  Celtic  origin,  and 
at  first  denoting  a  servant,  then  in  time  confined  to  the  re- 
lation above  spoken  of.  (See  Watts,  Dentaeh.  Verfa/tHung*- 
geteh.,  iv.  205,  for  examples  of  the  use  of  the  words  as  ap- 
plied to  inferior  proprietors.)  Another  equivalent  term  was 
gatindtu,  of  Germanic  origin  (oomp.  modem  German  ^- 
«iW«),  and  another  still  was  Jkomo,  of  Latin  origin,  whenoa 
homage  comes.  The  person  who  received  another  into  his 
protection  was  especially  called  lenior  (whence  •ei^nt'or), 
and  also  rfominiM.  In  later  dooaments  the  seignior's  rela- 
tion or  standing  is  called  eeniorattu  (as  if  seigniorship). 
The  entrance  into  the  relation  of  a  vassal  was  denoted  by 
the  form  of  folding  the  hands  together  and  laying  them  in 
the  hands  of  the  eenior  or  protector.  This  was  accompanied 
by  an  oath  containing  a  promise  of  fidelity.  The  oath  and 
the  form  in  general  were  used  as  well  when  a  eount  or  other 
important  person  took  an  inferior  under  his  proteotion  as 
when  the  king  received  a  vassal  into  his  service.  The  oath 
and  obligation  were  contemporaneous  with  the  general  oath 
of  allegiance  on  the  part  of  the  snbjeets,  as  required  by 
Charlemagne  and  other  Carolings.  And  yet  the  oath  to  the 
king's  or  emperor's  subject  certainly  tended  at  length  to 
weaken  the  tie  between  the  head  of  the  state  and  those 
members  of  it  who  were  bound  to  others  than  the  sovereign 
or  snxerain. 

The  vassal  sometimes  remained  with  his  senior,  especially 
if  the  king  was  the  senior,  and  served  in  his  court :  some- 
times he  lived  remote  from  the  king  on  lands  which  had 
lieen  given  to  him  for  his  use.  If  an  inmate  of  his  senior's 
dwelling,  he  was  bound  to  services,  such  as  military  duty, 
going  on  messages,  presence  at  bis  courts  (plaeita),  follow- 
ing in  his  train.  In  a  capitulary  of  A.  D.  811  it  is  said  of 
such  vassals  of  tho  king  that  if  they  have  benefices,  and 
vassals  on  them,  they  shall  not  keep  these  subordinate  vas- 
sals with  them,  but  "shall  allow  them  to  go  with  the  count 
to  whose  district  they  belong."  From  this  it  appears  that 
already  vassals  had  vassals ;  that  some  vassals  had  no  bene- 
fices ;  and  apparently,  also,  that  tho  old-reoeivod  jurisdic- 
tion and  military  power  of  the  count  in  his  county  (pagua) 
was  beginning  to  dc  weakened,  for  it  was  necessary  to  give 
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ordan  that  such  Tanals  shonld  follow  the  oonnt  to  his  oonnty 
mod  upon  militarj'  expedition!. 

At  nrat  the  tie  between  a  peraon  other  than  the  sovereign 
■■d  his  man  was  probably  weaker  than  that  between  the 
Magnates  and  the  king.  In  the  disorders  after  Charle- 
aagne's  death,  and  in  the  time  of  his  grandsons,  the  great 
people  seduaed  each  other's  rassals  away,  so  that  this  had 
to  be  expressly  prohibited.  The  vassal  also  could  not  leave 
his  senior  or  lord  except  for  reasons  whioh  involved  a  orine 
da  the  senior's  part,  nnless,  indeed,  the  latter  freely  dis. 
■aissed  him.  Saoh  erimes,  as  mentioned  in  a  oapitnlary  of 
Aix-Ia-Ghapelle  (a.  d.  816),  are  attempts  on  the  senior's  part 
to  enslave  the  vassal,  sednetion  of  his  wife  by  the  senior, 
plota  against  his  life,  mnning  upon  him  with  a  drawn  sword, 
neglaeting  to  protect  him  if  this  were  in  the  senior's  power. 
With  thia  may  b«  compared  the  feudal  crime  of  felony,  whioh 
is  generally  eommitted  by  the  vassal  against  his  lord,  but 
may  also  be  eommitted  by  the  lord  himself  against  his  vassal. 

It  eame  to  pass  in  the  ooarse  of  time  that  vagsala  held 
benefiees  and  benefloiaries  became  vassals — that  is,  that  no 
person  eonld  stand  in  the  one  relation  without  its  involving 
the  other.  Waits  says  {Deulnk,  V*i/a»nmg»gt»elL,  iv.  216) 
that  "no  one  could  get  a  benefiee  without  binding  himself 
hy  eommondation  more  elosely  to  the  grantor  of  the  land — 
more  elosely  than  would  take  plane  by  the  fact  of  having 
another's  land  put  for  use  into  his  hands."  Roth,  in  his 
Bateficialmeaenf  says  more  safely  that  this  anion  of  the 
two  relations  waa  usage  only  for  some  time,  and  not  nni- 
Taraai  enstom.  When  the  custom  was  baooming  univeraal 
s  eiaM  of  landholders  was  growing  up  who  held  estates  by 
•  tie  of  personal  obligation  to  a  superior;  and  this  elass, 
•wing  to  the  vast  traots  of  land  wnich  the  Frank  kings 
aould  dispose  of,  embraced  a  large  part  of  the  leading  per- 
■•ns,  espeeially  in  the  West  Frank  kingdom. 

3.  fmmMHity  (emunitf)  or  KMmptionj  a  tH>/tt»cai  pririlcge, 
was  the  third  oonstitnent  element  of  the  feudal  system. 
The  flrst  form  under  whioh  thia  element  appeara  i<  im- 
munity from  taxes  or  burdens  on  the  land.  When  the 
king  gave  benelieea  ho  transferred  that  which  before  be- 
longed to  the  JUe,  and  whioh  waa  exempt  from  taxes.  It 
was  a  great  thing  for  a  peraon  to  obtain  thia  exemption. 
The  Irat  exemptions  that  are  known  aro  all  granted  to 
oonreata  or  to  other  eeoleaiutioal  foandationa,  the  prop- 
erty of  whioh  waa  entirely  derived  at  firat  from  gifts  of 
lands.  Originally,  this  grant  of  immunity  could  only  pro- 
•eed  from  the  king,  yet  documents  issued  to  such  corpo- 
rations  by  nobles  who  were  vassals  of  kings  confer  it,  in 
the  expeetation,  perhaps,  that  a  confirmation  of  the  step 
would  be  obtained  from  the  supreme  authority.  There 
seems  also  to  liave  been  a  apeoial  anxiety  on  the  part  of 
cvaventa  that  a  pnblie  officer  should  not  enter  within  their 
pimaises  and  disturb  their  sacred  quiet.  However  little  or 
much  this  cause  may  have  affected,  the  immunity  naturally 
took  the  shape  under  Pepin  and  the  next  aoveraigns  that 
■o  public  omeer  should  enter  the  court  or  lands  of  the 
foundation,  either  to  levy  peace-money  {/rtda),  or  to  de- 
mand quarters  and  lodging,  or  to  take  securities,  or  to  hold 
the  people  of  the  foundation  to  justice,  or  to  set  up  judicial 
proosedings  there.  These  dispensations  from  what  was 
due  to  the  state  wero  not  granted  all  at  onoe,  but  one  at  a 
time ;  and,  on  the  other  hand,  there  were  cases  where  the 
public  officer  might  enter  the  religious  precincts.  We  may 
well  imagine  that  these  privileges  would  be  eagerly  coveted, 
and  in  regard  to  nothing  in  the  medimval  times  do  so  many 
forged  documents  exist  as  in  regard  to  these  grants  of  im- 
munities. Thoy  were  protected  by  fines  very  considerable 
in  amount.  But  as  free  men  commended  themselves  to 
the  Church  corporations  to  get  rid  of  public  service  in 
war,  an  edict  of  H25  gives  the  counts  the  right  to  distrain 
on  them, "  notwithstanding  the  immunity."  In  some  cases 
Ikii  privilege  was  given  for  hedged  or  enclosed  lands  only, 
not  for  plough,  pasture,  or  wood  lands,  at  least  so  far  that 
breaches  of  it  should  not  have  the  same  penalty  outside  of 
the  court  and  buildings  as  within. 

This  privilege  evidently  could  amount,  if  bestowed  on 
all  holders  of  benefices  (or  fiefs,  as  we  now  may  call  them ), 
to  an  overthrow  of  direct  public  power,  and  was  evidently 
worth  the  efforts  of  the  secular  proprietors  to  secure  for 
themselves.  When  and  by  what  steps  they  obtained  it 
does  not  so  clearly  appear  as  in  the  case  of  convents  and 
other  Church  foundations.  But  such  a  privilege  could  not 
be  confined  to  ecclesiastics,  and  in  the  unquiet  times  un- 
der the  grandsons  of  Charlemagne,  and  afterwards,  public 
power  became  weak,  while  at  an  equal  pace  the  power  of 
the  landhotding  grantees  became  great.  The  smaller  free 
proprietors  could  not  stand  alone  in  those  times,  but  found 
it  necessary,  in  order  to  protect  themselves,  to  join  some 
aoeie^  where  they  conld  find  proteotion,  and  so  gave  up 
thrir  lands  to  a  count  or  other  great  person,  to  receive 
them  back  as  his  men  owing  allegiance  and  securing  sup- 
port.   The  counts  would  naturally  bo  large  landholders 


I  within  the  county,  and  if  their  functions,  at  their  death, 
'  passed  out  of  the  family,  the  son  would  naturally  want  to 
nave  the  same  authority  in  his  estates  which  his  father  had 
in  the  county  or  district.  These  are  some  of  the  reasons 
which  brought  it  about  that  multitudes  of  men,  ecclesias- 
tical and  civil,  in  process  of  time  got  exemptions  from 
public  authority — that  is,  as  far  as  justice,  police,  military 
headship  were  ooncemed — broke  up  society  into  fragments, 
and  denationalised  a  great  part  of  Europe. 

These  three  causes,  then,  working  together,  produced 
the  feudal  system.  Public  property,  by  the  distribution 
of  lands  in  the  way  of  beneficiary  gifts,  which  were  finally 
held  by  hereditary  right,  created  great  proprietors.  Vas- 
salage connected  those  proprietors  by  a  personal  tie  with 
one  another,  and  at  length  oii^y  with  one  another,  the  high 
vassals  alone  having  immediate  relations  to  the  sovereign. 
Finally,  immunity  distributed  in  process  of  time  the  prin- 
cipal powers  of  the  state  to  the  vassals  of  the  suserain  or 
to  their  vassals  also.  In  this  course  of  things  different 
parts  of  Europe  moved  forward  independently.  In  France, 
where  there  was  very  little  allodial  property,  the  maxim 
of  feudalism  waa  "  NuUe  tern  sans  seigneur."  In  Qer- 
many  there  were  many  small  free  proprietors  who  stood 
their  ground,  as  in  Ditmarseh,  and  many  large  proprietors 
whose  aliods  alone,  without  their  fiefs,  wero  very  wide  ter- 
ritories. When  Henry  the  Lion  was  deprived  of  both  his 
Saxon  and  Bavarian  dukedoms,  in  II 80,  for  his  want  of 
fidelity  to  Frederick  Barbarossn,  bo  had  still  in  his  hands 
the  extensive  Brunswick  territories,  which,  when  divided 
up,  made  several  important  German  principalities. 

In  another  particular,  which  waa  of  no  inconsiderable 
moment,  the  countries  difi'ered.  In  France,  if  we  mistake 
not,  all  the  feudal  holdings  became  hereditary  at  an  early 
day.  It  was  otherwise  in  Germany  and  in  Italy.  In 
Germany  there  had  been  no  acknowledgment  of  the  right 
of  the  great  vaaaala  to  transmit  their  imperial  fiefs  to  their 
children  until  the  emperor  Henry  II.  silently  acknow- 
ledged it  in  every  known  instance  but  one  (1002-24).  But 
still,  the  prinoes  retained  the  right  to  dispose  of  the  fiefs 
on  the  death  of  arriire-vassals  as  they  pleased,  until  Con- 
rad II.  (1024-39)  gave  it  to  be  understood — without  any 
positive  law,  as  it  would  qipear — that  the  eame  usage  must 
prevail  towards  them  also,  and  thus  raised  up  a  class  of 
friends  to  the  imperial  power  among  the  smaller  nobility. 
In  Italy  things  were  even  worae  for  the  arriira-vassals — 
the  vattaamri  as  they  were  called — until  the  same  emperor 
by  his  eonatitution,  given  out  before  Milan,  granted  to*  the 
valvaaaora  the  right  of  inheritance  in  their  fiefs,  of  triala 
by  their  peera,  of  appeal  to  the  emperor  or  his  deputiea 
the  counts  palatine,  and  of  aecurity  against  the  conversion 
of  fiefs  into  leasehold  or  copyhold  properties — a  measure 
by  which  he  made  friends  of  the  smaller  nobles,  and  took 
away  arbitrary  power  from  the  larger. 

Fendaliam  grew  up  and  apread  in  the  different  parts  of 
Europe  amid  so  many  different  influences,  favorable  or 
eonnteraoting,  that  its  minor  diveraitiea  in  the  several 
countries  were  countless.  Thna,  in  France  the  North  wat 
especially  the  home  of  customary  law  (contHmn),  while  the 
Bouth  retained  influences  from  the  Roman  times.  In  Eng- 
land a  duke  of  Normandy,  a  vassal  of  the  French  Capeta 
for  his  Franch  possessions,  is  supreme  ruler  under  no  su- 
perior, brings  tne  land  and  land-tenures  into  the  forms  of 
feudalism,  bat  endeavors  to  mitigate  the  disintegrating  tend- 
encies of  that  system  and  to  uphold  the  royal  power  by 
modifications  more  or  less  drawn  from  the  Saxon  institu- 
tions. In  Germany  an  elected  emperor,  an  intimate  con- 
nection with  the  papacy,  a  necessity  during  a  long  time 
for  a  vigorous  head  to  protect  the  land  from  Eastern 
neighbors,  with  various  other  causes,  gave  a  peculiar  turn 
to  many  of  the  inatitutions.  Hero  we  see  the  old  Teutonic 
ideas  standing  their  ground,  while  foreign  law  and  institu- 
tions are  creeping  in  from  Italy.  So  also  if  we  look  at 
the  internal  affairs  of  each  part  of  Europe,  we  find  oppos- 
ing elements  at  work  and  a  most  vigorous,  unquiet  life; 
the  kings,  at  war  with  their  principal  feudatories,  leaning 
for  support  on  the  towns  or  the  lawyers ;  the  Church  feu- 
dalised, but  in  contest  with  the  unruly  nobles,  and  falling 
back  upon  the  ecclesiastical  unity  represented  by  the  pope. 
And,  to  mention  but  one  thing  more,  we  discover  new  in- 
stitutions like  the  towns  arising,  capital  other  than  land 
becoming  important,  anions  of  the  citisens  of  various 
communities  against  the  nobles. 

The  theory  of  feudalism,  not  true  in  matter  of  fact,  haa 
been  already  stated  to  be  that  all  the  land  belonged  origin- 
ally to  the  king,  and  was  given  over  on  certain  conditions 
to  his  principal  vassals,  and  by  them  to  theirs.  Long  after 
the  fiefs  became  hereditary  their  original  lapse  into  the 
hands  of  the  snperior  was  indicated  by  the  fine  or  payment 
called  relit/  whioh  the  heir  paid  on  entering  into  possession 
of  his  father's  or  next  relative's  possession.  As  the  tenure 
was  personal,  the  holder  of  a  fief  conld  not  sell  it  without  hia 
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lord'i  oonseot,  who  had  on  snoh  oooaiioni  the  right  of  prior 

Sarchase,  called  raekal,  Tb«  ii«o«Mit7  of  dafending  the 
ingdom  or  fief  led  for  a  time  to  the  exoloaioo  of  fraialee 
from  succession,  and,  eepeoially  in  France,  to  the  indiriai- 
bility  of  a  fief  where  a  deceased  person  had  left  more  than 
one  son ;  but  to  these  rules  there  were  extensive  ezoeptions. 
Where  more  than  one  flef  pertained  to  a  family,  a  subordi- 
nate one  might  be  giTen  to  a  younger  son.  In  Oermany 
Bubdirisiun  among  the  male  ohildren  of  the  fief-holder  was 
the  general  rule.  It  was  natural  that  if  an  unmarried 
daughter  succeeded  to  the  fief,  the  superior's  consent  should 
be  necetisary  before  she  could  marry  the  man  of  her  ehoioe. 
Again,  when  an  heir  was  a  minor  there  was  a  propriety 
that  the  superior  should  bo  his  or  her  guardian — a  very 
gainful  thing  for  the  higher  vassal  or  for  the  suzerain. 

As  for  the  termination  of  the  feudal  relation,  it  could  cease 
by  extinctiou  of  the  linej  by  the  vassal's  felony  towards 
hia  lord,  which  comprehended  a  number  of  the  grossest  and 
most  dishonorable  actions  in  violation  of  his  feudal  oath; 
by  the  felonious  conduct  of  the  superior  against  his  vassal 
(of  which  wo  have  spoken  already) ;  or  by  the  vassal's  vol- 
untary relinquishment  of  his  fief  where  this  was  permis- 
sible. When  a  vassal's  crime  sabjeoted  him  to  loss  of  his 
fiefs,  a  judgment  of  a  court  of  peers  was  neoessary ;  the 
superior  could  not  generally,  by  nis  own  aot,  without  such 
consent,  declare  him  to  have  forfeited  his  estate.  The  most 
remarkable  cases  of  such  trial  were  that  by  which  John  of 
England,  on  sentence  of  his  French  peers,  was  strippod  of 
the  lands  he  held  in  France  by  homage  as  a  rassal  of  Philip 
Augustus  (A.  D.  1203),  and  that  by  which  Henry  the  Lion 
in  1180  lost  the  dukedom  of  Baxony,  as  has  been  already 
mentioned. 

As  feudalism  grew  up,  not  only  laymen  but  aoolesiastios 
and  corporations  wore  invested  with  fiefs,  and  in  fact  the 
great  bishops  and  abbots  ranked  in  some  oountriee  among 
the  most  important  feudatories.  The  kings  were  quito 
willing' to  have  suoh  vassals,  for  the  lay  barons  gave  tnem 
troable  by  aotive  resistance  more  frequently,  and  there  was 
an  opportunity,  on  the  death  of  a  feudal  ecolesiastio,  of  in- 
fluencing the  appointment  of  a  suooesaor,  as  well  aa  of  de- 
riving advantages  from  the  introduction  of  a  new  eoclesi- 
astieal  person  into  the  feadal  relation.  Bnt  aa  tlie  eoolesi- 
astics  holding  fiefs  had  two  eharaoters — that  of  feudatories 
and  that  of  churchmen  under  the  pope— it  was  natural  that 
jnst  at  this  point  there  should  bo  a  oonfliot  of  seonlar  and 
religions  autnority.  The  most  important  struggles  of  the 
Middle  Ages  grew  out  of  the  two  characters  of  the  ecclesi- 
astical princes,  the  sovereigns  being  unwilling  to  give  up 
their  feudal  rights  over  Church  lands  held  as  fiefs,  and  the 
popes  claiming  the  independent  relation  of  the  great  eoole- 
siaslics  toward  the  sovereign,  as  well  as  the  inalienability 
and  sacredness  of  lands  once  oonseoroted  to  religious  pur- 
poses. As  the  bishops  and  abbots  could  not  sit  in  capi- 
tal trials  according  to  the  canons,  and  could  not  without 
irregularity  take  part  in  traffic,  they  needed  lay  vicars,  who 
often  managed  to  enrich  themselves  and  grow  into  power 
at  the  expense  of  tho  foundations. 

The  complexity  in  the  feudal  system  was  increased  by 
the  fact  that  not  only  land,  bnt  everything  that  oould  be 
held  as  property,  could  take  the  form  of  fiefs.  So  also  cer- 
tain ofiiees  at  the  snierain's  court,  as  those  of  the  high 
chamberlain,  butler,  seneschal,  constable,  pertained  to  cer- 
tain families;  and  the  counts  palatine,  who  were  origin- 
ally assistants  of  their  suserain  in  the  administration  of 
justice,  transmitted  their  title  and  the  lands  oonneoted 
with  their  office  to  their  sons. 

The  principal  obligations  of  the  flef-holdars  or  Tmuals 
were  the  following : 

1.  Service  in  war  (nrvire  cFho»lt).  The  customary  ob- 
ligatioQ  in  France,  when  the  superior  was  involved  in  war 
or  followed  his  own  snperior  in  war,  was  a  military  service 
of  forty  days  with  his  men  or  with  a  fixed  number,  aftor 
the  expiration  of  which  the  vassal  could  go  home,  although 
tho  war  was  not  at  an  end.  If  certain  speciBo  reasons  pre- 
vented his  appearing  at  all,  a  fine  (in  Old  France  an  tctmge) 
could  be  demanded  from  him.  Such  a  limited  time  of  ser- 
vice of  course  broke  up  many  expeditions.  Hence,  in 
France — which  we  select  as  espeoially  the  feudal  aonntry — 
toward  the  end  of  Ihe  eleventn  century  fiefs  were  granted 
on  the  condition  that  the  vassal  should  serve  until  the  end 
of  the  war.  The  vassal  under  these  obligations  was  espe- 
cially a  liego-man  (homo  ligitu — ligitu  being  derived  from 
the  Latin  li'go,  to  "  bind,"  most  probably),  while  the  vassal 
bound  to  definite  service  was  his  lord's  man  simply,  and 
his  relation  was  called  ordinary  homage  (komtnage  ordi- 
naire). Still  another  kind  of  service,  oalled  lummitgiHm 
planum,  bound  the  vassal  neither  to  aervioe  at  his  lord's 
court  nor  to  service  in  war,  but  simply  to  fidelity  and  neu- 
trality. Others,  still,  were  bound  to  defend  only  a  oastle 
of  their' superior,  and  were  maintained  at  his  expense. 

2.  Another  general  obligation  was  that  oalled /iMd'lia,  or 


that  the  vassal  must  appear,  when  summoned,  at  his  lord'i 
courts,  either  to  act  the  part  of  a  judge,  together  with  hia 
fellow-vassals  or  peers  (para  eurim),  or  to  submit  to  trial 
before  them  as  judges.  The  rule  was  trial  by  peers,  and 
the  power  of  administering  justice  was  vested  in  all  tb* 
gradations  of  the  feudal  persons  down  to  the  knights  (mil. 
ttat),  who  themselves,  if  there  were  free  persons  on  their 
estates,  were  their  natural  judges.  The  great  lords  did 
their  office  by  deputies  for  the  most  part,  and  in  process  of 
time  their  vassals  came  into  the  habit  of  having  their  rep- 
resentatives also.  Besides  other  proof,  w^ier  of  battle  or 
trial  by  combat  was  a  common  method  of  deciding  oases  in 
these  courts,  being  a  kind  of  feudal  ordeal. 

3.  Aid*  or  Aaxilia, — These  were  money  payments,  de- 
termined aooording  to  feudal  asage.  They  were  due  in 
France  and  in  England  when  the  lord  was  to  be  redeemed 
from  captivity,  when  hia  son  (or  eldest  son)  was  made  a 
knight,  and  when  hia  daughter  (or  eldest  daughter)  was 
married.  (Comp.  Magna  Ghana,  |  14.)  At  one  time  aids 
wore  demanded  and  given  whien  the  lord  want  on  a  crusade. 

Besides  these,  the  ipeeifio  duty  of  fealty  implied  general 
respect  and  obedienee,  honesty  in  not  altering  the  oondition 
of  the  fiefs,  and  similar  dotiei. 

The  fendal  system  not  only  broke  up  eonntries  into  almost 
independent  parts,  enoooraged  private  feuds,  and  made  the 
leaden  of  society  a  law  unto  tfaemselve*  in  great  measure, 
but  it  rested  on  a  system  of  serfage^  which  appears  as  well 
among  the  Oermans  before  the  emigrations  as  in  the  later 
Roman  empire.  Under  it  there  oonid  be  no  unity  except 
that  of  the  Ghmroh.  Ite  evils  were  immense,  but  amid  the 
evils,  by  the  help  of  Christian  ideas,  there  grew  up  the  sen- 
timents of  honor  and  of  fidelity,  the  spirit  of  courage  and 
of  personal  indcpendenoe,  the  sense  of  obligation  to  protect 
the  weak,  a  new  respect  for  woman  unknown  to  the  classi- 
cal nations.  Among  its  good  prinoiples  of  a  political  kind, 
those  of  trial  by  peers  and  of  taxation  only  by  oonsent  of 
the  taxpaying  inferior  were  the  most  important. 

At  length  the  feudal  system  began  to  fall ;  new  political 
ideas  and  forms,  new  powers  in  society,  began  to  take  its 
place;  nations  arose  out  of  separate  fiefs,  and  suserains 
again  became  kings.  What  broke  up  feudalism?  The 
most  prominent  immediate  causes  were  the  substitntion  of 
a  better  law  in  the  place  of  feudal  law,  the  growth  of  the 
cities,  and  new  methods  of  warfare.  These  csuises  added 
strength  to  the  central  power,  created  an  opulent  class  out- 
side of  the  feudal  nobility,  gave  birth  to  new  political  in- 
stitutions, helped  somewhat  the  lower  classes,  and  brought 
in  new  knowledge,  a  new  civilisation.  In  the  first  place, 
as  the  feudal  law  was  found  inapplioahle  to  the  new  circum- 
stances which  the  growth  of  cities  and  of  industry  had  in- 
troduced, the  Roman  law  was  called  in  the  twelfth  century 
out  of  the  obscurity  where  it  had  long  lain  in  the  north  of 
Italy ;  and  Ihe  University  of  Bologna  owed  its  origin  or  it* 
first  prosperity  to  this  study.  Hither  multitudes  resorted 
for  the  purpose  of  learning  the  new  soienee.  From  this 
starting-point  it  was  propagated  through  Europe.  The 
courts  of  the  snierains  made  use  of  it,  and  with  the  more 
efiect  owing  to  the  fact  that  the  appeals  to  their  courts, 
which  had  in  France  at  least  been  long  disused,  were  re- 
vived. In  this  way  a  code  which  was  favorable  to  the 
growth  of  a  central  power  began  to  prevail  over  one  un- 
Buitod  to  the  times,  and  the  kings  began  anew  to  he  re- 
garded as  centres  of  justice.  In  the  next  place,  the  growth 
of  towns  all  over  Europe  in  and  after  the  Crusades  was  a 
source  of  changes  in  the  political  system.  The  towns  ac- 
quired privileges  by  especial  charters  granted  by  their 
feudal  lords,  whose  resources  might  in  this  way  be  in- 
creased. As  they  grew  they  became  a  new  power,  wbiob, 
like  the  suserain's,  was  naturally  opposed  to  the  feudal 
power.  The  kings  aided  them  because  both  were  enemies 
of  the  feudal  nobility,  and  they  in  turn  helped  the  kings. 
Their  self-government,  capital,  and  common  interests  mode 
the  towns,  though  isolated,  aware  of  their  strength ;  they 
were  able  to  send  deputies  to  the  estates-general,  parlia- 
mente,  or  oortes  through  which  nations  expressed  their 
national  feeling ;  they  could  give  assistance  to  the  kings 
in  struggles  against  the  feudal  element  by  their  men  and 
money.  Louis  IX.,  who  died  in  1270,  the  best  sovereign 
in  the  Middle  Ages,  in  his  testament  exhorted  his  son  to 
be  mindful  of  the  interests  of  the  "  good  towns,"  as  if  there 
were  a  natural  alliance  between  thoni  and  the  sovereign. 

Again,  the  new  modes  of  warfare  had  advantages  over 
the  feudal  military  system,  which  was  heavy  in  its  mova- 
mento  and  unreliable.  Its  great  strength  lay  in  its  mail- 
clad  horsemen.  The  use  of  cross-bowmen,  gunpowder, 
guns,  and  cannon,  and  of  a  population  in  the  towns  or  of 
freemen  in  the  oountry  who  could  serve  as  hired  soldiers, 
ohanged  the  face  of  war.  The  battle  of  Cr^oy,  gained  by 
Edward  III.  of  England  in  134t6,  was  due  to  two  causes — 
that  a  yeomanry  hod  grown  up  in  England  earlier  than  in 
Franee,  and  that  these  intrepid  freemen  were  skilled  at 
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the  erMa-bow.  Th*  batUa  of  Aginaoiirt  (1415)  wu  woa  hj 
bill  Mid  bow,  tha  Franeh  ehiraJry  Utonllj  ititkiiig  ibat  la 
tha  mod,  to  ba  abot  down  by  Bagliah  arahen.  Tba  Ttato- 
riaa  of  Omoion  aad  Marian  or  jforat  (1478)  were  won  bf 
ftae  Switaarland  OTor  tbe  troops  of  tne  moat  fbadal  of 
priaaea,  Chariaa  tba  Bold.  What  ia  remarkable  here  <• 
that  the  saparioritj  aa  it  reapeata  arma  lay  on  the  dake  of 
Bargnndy'a  aida,  ao  that  gana  alone  wen  net  the  oaoae  of 
the  fall  of  the  tadal  military  ayatam.  Bnt  there  ia  no 
doubt  that  the  aae  of  weapona  eapable  of  pradneing  aa 
eflbet  at  a  diataaea  gara  to  faot-ttoopa,  and  to  thoae  who 
weie  ehaaply  eqalpped,  a  great  adraatage  orer  the  heary- 
moring  horaemen  aad  the  aadlaeiplined  infhatry  of  feodal- 
iam,  and  thoa  helped  the  aorareigna  and  others  who  aooneat 
availed  thenaelTea  of  the  new  inatmmenta  of  war, 

Uadarlyiag  and  aatinr  with  the  other  aanaea  of  the  dowa- 
bll  of  feadaUam  were  the  more  general  onea  which  indi- 
aated  the  progreai  of  aoeiety.  latelligeaoe  waa  apreading  in 
the  middle  olaaa,  bnt  not  ao  maeh  in  Um  higher.  There  were 
men  ia  many  towna  who  had  travelled  into  the  East  aad  aeen 
the  iaatitntiona  of  the  nation!  in  remote  patta ;  there  were 
prafeaaional  men  who  were  ealtlratad  in  law  or  in  medicine 
at  the  nnireraitiea ;  there  were  great  merohanta  whoae  Wewa 
were  ealarged  by  the  intereonrae  whieh  they  kept  op  with 
the  world;  the  arta  ware  beginning  to  relne  the  dweUera  in 
the  towna;  ehnreh  amhitcotare  waa  already  in  ita  glory. 
It  waa  impoaaible  that  capital,  intelligeace,  the  meana  of 
eloeer  intareoarae,  ahoald  not  hare  an  elTcet  in  modifying 
political  forma  whieh  had  giveo  power  to  loldiers  and  land- 
owaera  leaa  intelligent  aad  with  lesa  arailable  capital.  The 
fendal  lorda  themadrca  in  many  plaoea  entered  the  towna 
and  became  barghera,  thoa  eonfeaaing  that  the  centre  of 
aoeial  life  waa  altered. 

The  fendal  period,  one  of  the  moat  remarkable  in  the 
hiatory  of  the  world,  paaacd  away,  IcaTing  a  maltitode  of 
inflaeneea  which  will  never  die  ont  of  onr  eiriliaation.  We 
moat  not  deapiae  it ;  we  oaght  to  deal  jnatly  with  iU-to 
blame  and  to  admire  on  good  gronnda.  Bnt  it  ia  becoming 
in  the  rapid  pragreaa  of  aoeiety  more  aad  more  atrange  to 
na.  Many  of  oar  iaatitntiona  which  aprang  np  in  that  in- 
atitntional  era  need  to  be  explained,  aa  we  explain  Roman 
and  Oreek  aaagaa.  The  atndy  of  an  age  now  ancient  alone 
oaa  make  tha  origina  of  many  onatoma  and  lawa  that  are 
■till  Tigorooa,  intelligible.  T.  D.  Woolut. 

Feaer^aeh  (Ludwio  Akdrbas),  aQermanphiloBopher 
of  great  notoriety,  b.  at  Landahnt,  Silesia,  July  28, 1804 : 
In  1822  went  to  Heidelberg  to  atndy  theology,  but  removed 
in  1824  to  Berlin,  where,  under  Hegel's  auspices,  he  devot- 
ed himself  exclusively  to  the  study  of  philosophy.  In  1828 
he  gave  a  course  of  lectures  at  the  University  of  Briangen, 
and  in  1844  another  at  the  University  of  HeidellMrg, 
Meanwhile  he  developed  a  great  activity  in  literature, 
and  wrote,  besides  nnmerons  minor  essays  in  periodicals, 
Tkongklt  OH  Death  and  Immortalitg  (1830),  Bittorg  of 
Modem  Philoeophy  from  Bacon  (o  Spinoxa  (183M),  Gritici^m 
of  the  PhUotopkjt  of  LeibnitM  (1837),  Pierre  Bayle  (1838), 
Pkiloeopkg  and  ChrielioHitg  (1839).  Da>  Weeen  dee  Ohrieten- 
tkmme  (1841),  Prineiplee  of  the  PMloeopht  of  the  future 
(1843),  and  Dae  Weeen  der  Sellgion  (Isis).  After  1844 
he  retired  to  a  small  village  in  Franoonia,  where  he  lived, 
very  poor  and  mostly  ocoaplcd  by  practical  employments, 
till  his  death,  Sept.  12,  1872.  A  national  aobaoription  was 
raised  for  him  shortly  before  he  died. 

Lndwig  Feucrbaoh  is  the  representative  of  the  modem 
atheism  in  its  Qerman  form.  His  polemics  is  often  bois- 
tarons  and  nnoonth,  bnt  his  positive  views  are  entirely  free 
from  that  coarse  or  aupercilious  materialism  which  oha- 
laeterliea  the  English  and  French  atheism.  He  dissolves 
the  Idea  of  God  into  that  of  nature ;  construes  religion  aa 
the  product  of  a  merely  psychological  process — ^natural, 
perhaps  necessary,  at  one  stage  of  human  development 
ridiculous  and  injurious  at  another.  His  views  on  this  last 
point  contain  many  deep  and  striking  psychological  ideas, 
and  it  is  not  until  he  approaohes  Christianity,  and  begins 
to  construe  its  doctrines  too  as  resulting  from  the  weak- 
ness and  confusion  of  the  human  spirit,  that  he  becomes 
emde,  and  sometimes  even  puerile.    Clekexs  Pxraiiacir. 

Feoillaat  Ctab,  Tke,  of  the  French  Revolution, 
took  its  naoM  from  the  cloister  of  the  Feuillants,  where  ita 
meetings  were  held.  It  was  founded  in  1790,  and  known 
St  first  as  "  the  Company  of  1789."  We  first  hear  of  a 
Peailfauit  club  in  tha  aommer  of  1791,  and  by  November 
of  that  year  the  club  waa  suppressed.  Its  members  were 
of  the  moderate  party,  and  were  consequently  objects  of 
popular  violenoe.  La  Fayette  waa  the  most  diatiaguished 
of  its  members. 

Fe«ilIamt0  [ftt>m  feuiUane,  a  village  near  Tonlonaa, 
where  their  first  abbey  waa  sitnated],  a  name  applied  to 
aertaia  eongregntiens  of  reformed  Cistercian  monks  and 
Jaao  de  la  Barriire,  abbot  of  Feaillaaa,  began  the  I 
vol..  n.— 6 


reform  Is  1S67.  The  reform  was  approved  by  the  pope  in 
IftSS  aad  1687.  Their  first  house  m  Paris  waa  instituted 
in  1688.  Their  aavere  rule  was  mitigated  ia  1605.  The 
eoamgatian  waa  divided  in  1630  into  that  of  Notre  Dame 
de  Feaillaas  and  the  reformed  Bemardinea  (the  latter 
Italian).  Nona  were  adnritted  to  feoelve  the  mle  of  the 
FeniUaata  in  1688.  The  nana  (Fenillantinea)  were  first 
organised  aa  a  coagregatioa  in  1688  by  Margnerite  de  Po- 
laMroB.  The  Feaillants  were  one  of  the  nnmerons  remote 
branches  of  the  Benedictine  order. 

The  original  abbey  at  Feaillaas  (Folium,  AJima),  io 
Hante-Garoane,  Langnedoc,  was  founded  in  1102. 

Feaillet  (Octave),  dramatiat,  b.  at  8t  Ld  (Manche) 
Aug.  11,  1812 ;  was  educated  at  the  College  of  Lonis-le- 
Grand  at  Paris,  where  he  distinguished  himself;  entered 
upon  his  literary  career  in  1844  under  the  name  of  Disiai 
Hazard,  and  since  that  time  has  been  a  eonatant  contrib- 
utor to  varioua  newspapers  and  periodicals,  and  haa  writ- 
ten many  comedies,  dramas,  and  farces,  most  of  whieh 
have  been  received  with  much  favor.  Among  his  remark- 
able productions  are  La  JVuit  Terrible,  La  Cfrite,  La  Te»- 
tation,  Redemption,  The  Sphinx,  etc.,  and  of  his  works  of 
fiction  Bellah,  Le  Roman  d'un  Jeune  Homme  Pauvre,  In 
1882  he  was  elected  to  fill  the  chair  in  the  French  Academy 
left  vacant  by  the  death  of  Engine  Scribe. 

FenilletOB  [Fr.,  a  "small  leaf"],  in  recent  French 
Journalism,  the  name  of  that  part  of  the  sheet  which  con- 
toina  the  literary  intelligence,  criticism,  and  other  similar 
matter.  The  feuilleton  often  contains  tales,  either  oomplota 
or  serioL  Hence,  a  light  romanoe  written  for  a  Joomal  is 
often  called  a  feuilleton. 

FAtbI  (Paul  Hbhbi  CoBBKTts),  French  novelist,  b.  at 
Bennea  Sept.  27,  1817,  waa  admiUed  to  the  bar  at  his 
native  place,  bnt  soon  became  an  author.  Among  his  many 
novels  the  following  have  been  translated  into  English : 
Th4  Looer  of  Pan,  (1840),  The  Duke",  Motto  (1863),  The 
Woman  of  Mgelery  (1864),  and  Thriee  Dead  (ISW).  Waa 
made  an  officer  of  the  Legion  of  Honor  ia  1860. 

Fe'ver  [Lat.  febne,  allied  to/«nm>,  to  "glow,"  to  "be 
hot "].  In  diatiaetioa  from  other  diseases,  which,  however 
graiT*  or  extended,  are  confined  to  certain  organs  or  sys- 
tems of  the  body,  fever  may  be  said  to  be  a  departure  of 
the  tehole  bodf  from  its  normal  condition — a  perversion  of 
all  the  phyai^ogloal  functions.  Not  enough  is  known  of 
the  natnra  of  the  febrile  process  to  make  a  definition  of  it 
possible.  Even  a  deeoription  of  it  is  difflcnlt  to  give,  oon- 
aidariag  the  great  variety  of  ita  forms  and  the  dilTerence 
of  ita  degreca. 

Sjfmptomatology. — Thia  difference  will  best  be  nndorstood 
by  selecting  for  deacription  a  febrile  attack  of  average  de- 
gree and  duration.  After  a  sensation  of  general  malaiee, 
of  bodily  as  well  aa  mental  langaor,  with  more  or  less 
headaohe,  with  pains  in  the  baak  and  in  the  limbs,  loss  of 
appetite,  aa  accelerated  and  rather  small  pulse,  and  great 
aenaltivsneaa  of  tbe  skin  to  the  temperature  of  the  anr- 
Toanding  atmosphere,  a  ehill  acta  in,  eanaing  involuntary 
shaking  of  all  parts  of  the  body,  with  paleness  of  the  sur- 
face and  a  blaiah  tinge  of  the  nails  and  lips.  This  stage, 
after  having  lasted  a  certain  length  of  time,  gives  way  to  a 
aenaation  of  heal,  not  merely  felt  by  the  patient  himself, 
bat  alao  by  othsra.  The  skin  becomes  turgid  and  congested, 
feela  hot  and  dry,  the  pulse  remains  quick,  but  is  fuller,  the 
respiration  is  more  hurried  and  irregular,  the  general  rest- 
lessness becomes  very  great,  the  thirst  intense,  the  appetite 
is  wholly  lost,  the  tongue  is  coated  with  a  whitish  film,  the 
mocous  membrane  of  the  month  and  throat  is  dry,  the 
orine  is  scanty,  of  a  deeper  color  bat  clear,  and  of  a  greater 
speelflc  gravity;  the  patient,  who  daring  the  cold  stage 
could  luu^y  get  on  clothing  enough,  waats  to  free  himself 
Erom  every  covering.  After  this  stage  of  dry  heat  the  skin 
breaks  out  in  a  profuse  tweat,  the  dryness  of  the  month 
and  the  thirst  diminish,  the  respiration  becomes  deeper, 
more  regalar,  and  less  frequent,  tbe  pulse,  still  accelerated, 
is  full  and  bounding,  the  patient  gets  calmer,  and  often  falls 
into  a  sleep,  oat  of  which  he  awakes  with  a  pleasant  sensa- 
tion of  well-being,  although  more  or  less  debilitated. 

Not  all  the  symptoms  just  described  mnst  necessarily  be 
present  to  pronounce  a  certain  condition  of  the  system  as 
febrile  in  character.  It  is  not  always  that  fever  is  ushered 
in  with  a  ohill.  Very  often  only  alight  horripilations  and 
inaignifieant  rigora  precede  the  development  of  intense 
heat,  which  may  pass  off,  scarcely  moistening  the  skin  by 
sweat.  Instead  of  the  great  mnsoular  pain  and  the  tor- 
turing sensation  of  restlessness,  there  may  be  not  more 
than  a  rather  voloptnons  feeling  of  laxiness,  and,  in  place 
of  a  distraaaing  conftaaion  of  ideaa,  a  not  unpleaaant  play 
of  the  fancy  may  exist.  Tbe  appetite  is  not  always  wholly 
lost,  nor  is  the  thirst  neeessarily  great.  The  pulse,  never 
as  slow  as  in  health,  either  f^om  individual  peculiarities, 
or  from  bodily  enfoeblement  antedating  the  fever,  or  from 
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long  dnration  of  the  forer,  m»y  show  great  frequenay,  ud 
yet  not  denote  a  very  grave  febrile  atate,  provided  other 
aymptoma  are  moderate.  The  aymptoma  may  vary  too, 
in  oonaequenoe  of  the  coeziatenoe,  intrinaio  or  aooiden- 
tal,  of  looal  diieases,  or  aooording  to  the  duration  of  the 
febrile  prooeas.  With  all  theae  variationa,  producing  the 
most  different  types  of  fever,  it  ia  aurpriaing  that  the 
totality  of  aymptoma  ao  strikingly  impresaea  the  mind  of 
even  noo-profeaaional  observers  that  hardly  ever  a  mistake 
ia  made  in  pronouncing  a  patient  "feveriah." 

But  there  is  one  symptom  which  is  never  wanting  in 
fever,  which  can  be  measured  with  mathomatiaal  ezaoti- 
tnde,  which  always  keepa  in  true  relation  to  the  degree  of 
the  fever :'  it  ia  the  titeretue  of  tlw  temperature  of,  the  body 
as  determined  by  the  thermometer.  It  varies  from  98.5° 
F.  (normal  temperature  of  the  body)  to  108°  F.,  or  a  little 
more  (37.5°  to  42°  C).  There  ia  no  more  certain  and  trust- 
worthy guide  to  a  oorreot  judgment  of  the  dangers  threat- 
ening health  and  life  from  fever  than  the  thermometer,  and 
it  is  now  uuivorsally  adopted  by  the  medioal  profession  as 
a  moans  of  diagnosis  and  prognosia  in  fevers. 

It  is  interesting  in  tbia  reapeot  to  find  with  what  un- 
erring grasp  popular  instinct  has  seised  on  the  leading 
symptom  of  rever,  and  made  it  the  namo-giver  of  this 
moat  complex  morbid  action  in  the  different  languages,  at 
least  of  Indo-Oermanic  origin.  Fever  in  Greek  is  miprrif, 
from  vSp,  "  fire ;"  in  Latin,  /ebrit,  Old  Latin,  ferhit,  from 
/erveo,  "  I  grow  hot ;"  in  German,  Fieber,  fh)m  the  Old 
German,  Ftur,  "lire."  All  those  words,  it  is  believed,  are 
from  the  Indo-European  root,  pd,  to  "purify." 

The  olaasificatioQ  of  fevers  is  based  partly  on  scientifis, 
partly  on  praotical,  partly  on  purely  arbitrary  grounds. 
The  principal  and  really  soientillo  distinotion  is  oetween 
idiopathic  (primary)  and  lympiomatie  (aeeondary)  fevers. 
The  first  class  comprises  those  varieties  in  which  the  fever 
is  the  only,  or  at  ^ast  the  first  (primary),  morbid  action, 
so  that  local  diseases  occurring  in  the  course  of  the  fever 
mast  be  considered  as  depending  upon  it,  or  as  aeceding  to 
it,  without  cogent  inner  eauae.  Theae  fevers  are  also  called 
enential  fevera,  beoanse  they  make  up  the  essenoa  of  the 
disease.  All  aymotio  fevers,  be  they  oontagious  or  mias- 
matic, belong  to  this  class.  Bymptomatio  fevers  reqait«  a 
local  disease  as  a  preceding  oonaition,  by  whieh  the  fever 
ia  atarted.  All  the  fevera  belong  to  this  class  whose  names 
are  derived  from  the  morbid  proem  whioh  lies  at  their 
root;  for  example,  inflammatory,  catarrhal,  rhenmatio, 
hectic  fevers  j  also  all  fevers  named  after  the  organs  whose 
diseased  condition  oanaes  them — brain,  lung,  gaatrio,  en- 
teric fevor.  Another  principle  of  distinction  is,  whether 
fevers  ocenr  in  solitary  instances  {iporadic),  or  whether 
they  attack  a  larger  number  of  individuals.  In  this  lat- 
ter respoot,  if  they  are  oiroumaoribcd  by  certain  limits 
beyond  whioh  they  cannot  be  discriminated,  they  are  call- 
ed endemic;  if  migrating  over  extended  spaces,  ignoring 
varying  climatic  and  other  diflferenoes,  epidemie. 

The  name  of  some  fevers  is  derived  from  some  predomi- 
nating symptom— «.  g.  typhus  (tO^,  "stupor"),  eruptive 
fevers,  broken-bone  fever,  spotted,  scarlet,  yellow  fever. 
Sometimes  the  real  or  supposed  eaiue  is  made  use  of  to 
give  the  name— «.  g.  malarial,  septic,  hay,  jail,  ship  fever. 

The  name  biiioae  fever  is  often  given  to  cases  of  ill- 
defined  type  and  varied  character,  very  commonly  with  no 
spooial  propriety ;  and  the  term  is  happily  obsolescent. 

A  very  important  prinoiple  of  distinction  ia  what  is 
called  the  tj/pe  of  the  fever.  It  is  characteristic  of  the 
febrile  process  that,  while  having,  like  most  acute  dis- 
eases, its  stages  of  rise,  height,  and  decline,  yet  it  doos 
not  run  through  thorn  with  an  even  tenor,  but  that  certain 
oscillations  will  be  noticeable,  the  febrile  symptoms  show- 
ing an  exacerbation  and  remission  every  twenty-four 
hours,  or  even  in  shorter  intervals.  The  exacerbation  in 
the  greatest  number  of  oases  will  sot  in  in  the  evening  and 
rise  until  about  midnight,  when  the  remission  commences, 
■o  that  in  the  morning  hours  all  the  symptoms  are  mildest. 
Tet,  the  aymptoma  never  wholly  diaappearing,  the  fever  ia 
ealfed  a  continued  or  eoiKixuoM  one.  This  peculiarity  of 
the  febrile  proceaa  may  be  so  marked  that  it  nearly  ceases 
in  the  morning — remiiteiit;  or  the  febrile  symptoms  may 
disappear  altogether,  to  natom  on  another  day  at  about 
the  same  time — intermittent.  This  intermission  may  ooeor 
daily — quotidian;  or  every  other  day — tertian;  or  every 
three  days — ;uar(aa.  Or  the  fever  may  last  with  certain 
well-marked  symptoms  for  several  days,  then  disappear, 
returning  after  a  couple  of  days'  intermissioo,  to  reaot  the 
former  scene — relapiing  fever. 

A  prominent  feature  of  the  Aver  is  the  one  whioh  refers 
to  a  condition  of  apparent  augmentation  or  depression  of 
the  vital  process  as  a  whole.  This  oonstitates  the  cAarae- 
ter  of  the  fevor,  which  is  wholly  distinct  from  its  type,  al- 
though oarelcssly  this  expreision  is  used  rather  Indiscrim- 
inately,   If  the  essential  symptoms  of  fever  an  average 


in  degree  and  proportion,  none  {ireponderatiBg  nnduly, 
the  fever  is  Called  erethie.  If  the  circulation  ia  very  much 
inoreased  in  force,  the  respiration  ia  deep,  the  skin  turgid 
and  very  hot,  the  eyes  are  glistening,  it  is  a  egnoehal  fever. 
If,  on  the  contrary,  the  stamp  of  exhaustion  or  suppressioa 
of  vital  forces  is  marked  on  the  whole  process,  we  speak 
of  it  as  an  adynamic  fever.  And  if  the  disturbance  of  the 
depressed  vital  funotions  ia  coming  on  insidioosly,  or  is 
such  aa  to  threaten  almost  at  any  monMat  their  ^^nit-ii^- 
tioD,  we  call  it  maiignanl. 

From  what  has  been  said  it  is  plain  (hat  the  febrile  pro- 
cess in  the  same  individual  and  at  the  same  time  may  be- 
long to  different  varieties,  aooording  to  the  principle  of 
classification  applied.  For  example:  typhus  fever  is  al- 
ways an  idiopatnio,  xymotic,  oontagious,  eruptive  fever  of 
a  continuous  type.  It  may  be  or  not  sporadic,  malignant, 
ship,  or  jail  fever. 

Patkologi/. — To  nnderstaod  fully  what  oocars  is  fever, 
oonditions  would  have  to  be  fulfilled  whioh  to  our  present 
anatomical,  physiological,  and  chemical  knowledge  are 
either  totally  hidden  or  obscure,  or  the  realisation  of  which 
is  surrounded  by  such  diffieultiea  that  they  have  become 
only  partially  aolved.  Granted  a  thorough  knowledge  of 
the  anatomical  atroctare  of  the  organs  and  the  systems  of 
the  body  in  perfect  health;  of  their  ohemioal  composition; 
their  relative  and  total  weight ;  of  the  quantity  and  quality 
of  secretions  and  excretions;  and  testing  the  same  indi- 
vidual just  emerging  from  a  fever  in  all  these  respeets, — 
the  ultimate  changes  wrought  by  fever  would  be  apparent. 

To  onderstand  bow  these  ehanges  have  been  produoed  it 
would  be  necessary  to  know  the  quantity  and  ehemical 
constitntion  of  solid  and  liquid  food  consumed  during  the 
fever;  the  alteration  of  the  ciranlation;  the  air  inspired 
and  expired ;  the  qnaatity  of  force  expended  by  voluntvy 
and  involuntary  motion ;  the  quantity  and  chemical  com- 
position of  ail  secretions  and  excretions  ;  and  finally,  the 
amount  of  animal  heat  generated  during  the  fever.  More- 
over, to  guard  against  any  error  vitiating  the  value  of  these 
facts,  it  would  be  necessary  to  eliminate  all  the  influences 
of  local  diseases,  prodnoing  the  fever  or  being  produced  by 
it.  Moreover,  all  the  above  ooourrences  woi^d  have  to  be 
gaUiered,  not  as  a  whole,  bat  in  parts,  in  regular  interval^ 
some  of  them  if  not  hourly  at  least  twiee  a  day,  as  it  is 
known  that  periodical  fluctuations  do  take  plaoe  in  the 
physiological  state  during  the  night  and  day.  Of  all  these 
matters  only  a  very  small  part  Iws  been  studied  with  such 
frequency  and  thoroughness  that  results  have  been  gained 
which  are  beyond  doubt. 

At  present,  instead  of  philosophical  apeculationa  and 
the  coining  of  a  more  or  leaa  ingenioua  bypotheais,  a 
true  aoientifio  method  of  obaervation  and  experiment  rules 
the  science  of  pathology ;  and  if  no  great  advances  have 
been  made  in  clearing  up  the  pathology  of  fever,  it  is  not 
altogether  beoauae  the  waya  are  unknown,  but  bcouuao  the 
meana  and  time  to  unravel  the  complex  maie  of  the  febrile 
proceaa  are  not  furnished  even  to  scientific  inatitutioos,  not 
to  speak  of  single  individuals. 

What  is  known  with  certainty  is  this :  that  the  waste  of 
organic  material  is  not  merely  owing  to  a  dimlDished  sup- 
ply of  food  or  to  an  imperfect  assimilation,  but  that  of  all 
organic  aubatancea  the  albumen  of  the  body  is  dispropor- 
tionately consumed.  This  is  shown  by  the  fact  that  more 
than  double  the  quantity  of  urea  is  eliminated  than  ia  nor- 
mal. The  quantity  of  urea  cannot  be  iDcreaaed  nuleaa  a 
corresponding  deoompoaitioa  of  nitrogenous  substances  by 
oxidation  takes  place.  Further,  more  carbonic  acid  gaH  is 
given  off,  partly  by  breathing,  partly  by  insensible  Iobb, 
than  under  the  same  oonditions  in  a  state  of  health.  The 
same  ia  true  of  water.  But  neither  of  theae  subatanoea  is 
lost  in  so  great  a  proportion  as  urea.  Consequently,  it  is 
not  improbable  that  the  body  does  not  becomo  poorer  in 
fat-generating  aubstanoos.  This  at  first  sight  somewhat 
paradoxioal  assertion  finds  its  corroboration  in  the  faot 
that  at  the  close  of  very  wasting  febrile  diseases — ^for  ex- 
ample, typhoid  fever — a  marked  fatty  degeneration  of  the 
muscloa  is  found.  The  colortng-matter  of  tho  urine  ia  in- 
creased in  quantity,  whioh  demonatratca  diaintegration  of 
the  red  blood-oorpuacles  and  of  the  musclea.  Tho  urine, 
too,  containa  a  mnch  greater  proportion  of  aalta  of  potash — 
another  argument  for  the  waste  of  red  blood -corpuscles  and 
muscles.  Not  much  ia  known  of  tho  changoa  in  the  other 
non-organic  acids  and  salts,  nor  of  the  quantitative  and 
qualitative  changes  in  the  other  seorotions.  But  the  known 
changes  whieh  have  been  alluded  to  cannot  ocenr  except 
by  increased  oxidation.  And  as  oxidation  is  the  source  of 
heat,  dnring  fever  more  heat  is  neceaaarily  produoed.  This 
increaae  of  heat  in  the  body  ia  found  even  during  the  oold 
atage;  and  although  the  outer  parte  are  colder  than  they 
are  normally,  yet  within  the  eavitiea  of  the  body  tho  ther- 
mometer detects  an  increaae  of  heat.  This  increase  is 
somewhat  moderated  by  the  body  giving  off  more  heat  bf 
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eondnetion,  radiation,  and  eraporatlon,  or  b;  all  three  com- 
bined. KerortheleM,  the  body  retaina  a  anrplas,  which 
keeps  it  hotter  while  the  fever  laata  than  under  the  same 
eonditioBS  in  the  normal  itate.  That  wonderful  regalatlon 
hj  which  the  bodj  in  the  phyBiological  state  keeps  its  in- 
ner teaperatare  at  9S.5  F°.,  contracting  the  blood-Tessels 
of  the  skin  if  the  snnronnding  medium  is  oold,  or  causing 
evaporation  by  sweat  if  the  surrounding  medium  ia  hot, 
allhongh  not  entirely  lost,  ia  materially  perverted  in  fever. 
J^eUkogeiuf. — Limited  and  fra^^mentary  as  is  the  know- 
ledge of  padiology  of  fever,  even  less  is  known  of  its  origin. 
One  hypothesis  has  certainly  been  shown  to  be  unteo- 
able — namely  this,  that  an  irritation  of  the  peripheral 
■ervM  can  prodnoe  an  altermtlon  in  the  nervous  contrea,  in 
eonseqaenee  of  whieh  f^er  ia  originated.  That  fever  oan 
be  prmlneed  experimentally  by  iiqectiag  septic  aubstanoes 
into  the  bleed — that  eontagioas  aad  infeetioas  fevers  are  the 
result  of  peoaliar  substance*,  which  got  into  the  circulation 
either  beeaose  they  float  in  the  air  we  breathe  or  because 
they  are  contained  in  what  we  eat  auid  drink — is  beyond 
donbt.  The  inference,  then,  is  strong  that  secondary  fevers 
•lao  are  generated  in  a  similar  manner,  the  local  diseases 
prodneing  some  substance  whieh  if  absorbed  oontaminates 
the  blood  in  each  a  way  that  fever  must  follow. 

In  what  manner  this  is  done  is  unknown.  Some  patholo- 
giBts  of  the  humoral  school  would  have  it  that  the  organic 
and  eheraieal  change*  in  the  bleed  alone  an  sufflcient  so  to 
aJter  the  whole  process  of  nutrition  and  assimilation  that 
a  general  disease,  called  fever,  must  be  the  result.  Accord- 
ing to  their  views,  the  nervous  system  would  be  degraded 
to,  a*  it  were,  a  mere  registering  apparatus  fbr  the  changes 
whieh  occur,  without  originating  or  influencing  them.  An- 
other party,  althoogh  reeognising  that  the  blood  is  the  first 
bodily  coastituent  on  whieh  the  fever-esoiting  cause  acts, 
maintain  thai  bo  fever  eonid  arise  if  the  blood,  having  un- 
dergone eertain  change*,  did  not  aot  in  a  manner  on  the 
nervons  centres — that  the  hactions  of  nutrition,  aesimila- 
ticn,  secretion,  and  particularly  the  regulation  of  animal 
heat,  cannot  be  kept  any  longer  in  physiologieal  harmony 
by  the  nerves  leading  from  the  nervous  centre*  to  the  pe- 
ripheral parts.  This  latter  hypothesis,  although  it  has 
hardly  reached  yet  the  dignity  or  a  theory,  aeems  the  more 
prol>able  one,  and  is  hekt  by  tmt  the  larger  number  vt  pa- 
thelogitta.  (The  more  laportBot  Tarietias  of  fever  are  de- 
SQtibed  under  their  alpbabetieal  heads.) 

8bii»  Kbaoeowuuu 
Ferer  Bnsh,  the  Lindera  Betutain,  a  handsome  shrab 
of  the  order  Lsnrseese,  common  in  th^  Northern  State*. 
Deeootions  of  its  bark  and  leaves  have  been  used  fbr  aro- 
matic and  stimulant  drinks  in  low  fevers.  Its  red  spioy 
berries  have  afforded  a  poor  substitute  for  allspice.  It  is 
also  called  spice  bush  and  benjamin  tree. 

Fe'verfew  (».  «.  a  "febrifuge"),  the  Pjirtthrvm  Par- 
tkenium,  a  large  perennial  herb  of  the  order  Compositn, 
resembling  chamomile,  and  a  native  of  EurQpe,  sparingly 
Batnralii^  in  the  IT.  S.  There  are  some  fins  cultivated 
varielies,  which  are  prised  in  the  flower-garden.  It  was 
formerly  much  used  a*  a  deobstruent,  tonic,  and  febrifuge. 
It  is  not  much  used,  but  it  has  valuable  medicinal  powers. 
Fe'verwort,  Wild  Ipecac,  Horse  Gentian,  or 
Tinker's  Weed,  a  coarse  perennial  herb  of  the  U.  S., 
the  TriotUavt  ptr/oliatwm  of  the  order  Caprifoliaceas.  Its 
root  is  used  as  a  cathartic  and  emetic.  It  is  mild  and  usu- 
ally safe.  A  smaller  specie*,  Trio9t4um  angutti/oliumf  grows 
in  the  Southern  State*. 

Few  (Igkatius  A.),  D.  D.,  LL.D.,  an  eminent  minister  of 
the  Methodist  Bpissopal  Church,  South.  He  was  b.  in  Au- 
gusta, Oa.,  Apr.  11,  1789,  and  d.  in  Athens,  Qa.,  Nov.  28, 
I84d.  He  was  educated  at  Princeton  and  Xew  York,  and 
his  legal  studies  were  directed  by  Qen.  Flournoy  of  An- 
gosta.  In  I8I2  he  obtained  a  colonel's  commission  in  the 
army,  whieh  he  honorably  held  till  the  close  of  the  war, 
when  he  returned  to  his  legal  practice.  He  was  at  this 
time  tinctured  with  infidelity,  but,  becoming  a  Christian, 
he  shortly  after  (in  1828)  entered  the  ministry  of  the  Meth- 
odist Episcopal  Church,  in  which  he  aeon  rose  to  great  emi- 
nence. He  was  the  founder  and  first  president  of  Bmory 
College,  Oxford,  da.  He  was  distingaished  in  the  highest 
eoancils  of  the  Church,  and  was  an  able  defender  of  the 
South  in  the  Ooaeral  Conferenoe  of  1814,  when  measures 
were  adopted  which  led  to  the  organization  of  the  Metho- 
dist Episcopal  Church,  Sonth.  He  suffered  for  years  from 
hasmorrhages  of  the  lungs,  which  occasioned  bis  death.  He 
was  highly  esteemed  for  his  encyclopiedio  attainments  and 
abundant  labors,  and  as  much  beloved  for  his  catholicity 
ef  spirit  and  childlike  simplicity.  T.  0.  SmcuRRs. 

Few  (Viluak),  b.  in  Baltimore  Co.,  Md.,  June  8, 1748, 
temoved  in  1758  to  Orange  oo.,  N.  C,  and  to  Oeorgia  in 
1776.  He  was  chosen  to  the  State  convention  to  form  a 
constitution,  as  also  to  the  assembly,  and  made  one  of  the 


eonneil.  With  the  rank  of  eolonel  he  served  in  the  war 
of  the  Revolution ;  in  1778  he  became  aorvoyor-general, 
and  also  presiding  judge  of  the  Richmond  eo.  court.  From 
Jan.,  1780,  to  1783,  he  was  delegate  to  the  old  Congress,  and 
also  in  1786|  a  member  of  the  national  constitutional  con- 
vention in  1787,  and  of  those  of  the  State  of  Georgia  in 
17M  and  1798 ;  U.  S.  Senator  from  Oeorgia  1780-03,  and 
then  three  year*  on  the  bench.  He  removed  to  New  York 
in  I7VV,  and  was  afterwards  in  the  State  legislature,  com- 
missioner of  loans,  and  mayor  of  the  oilnr.  D.  at  Fisbkill, 
N.  Y.,  July  IS,  1828. 

Fea,  province  of  the  empire  of  Morocco,  by  which  it 
was  conquered  in  1548.  It  is  bounded  N.  by  the  Mediter- 
ranean, E.  by  Algeria,  8.  by  the  mountains  of  Atlas,  and 
W.  by  the  Atlantic.  It  is  a  rich  champaign  country,  pro- 
ductive of  wheat,  honey,  tobacco,  olives,  and  wine.  Its 
population  is  estimated  at  3,200,000. 

Fez,  F«s,  or  Fas,  the  capital  of  Moroceo,  numbers 
100,000  inhabitants,  and  is  situated,  according  to  the  state- 
ment of  the  Spanish  general  Bodia  (All  Bey  el  Abaasi),  in 
Int.  34°  6'  3"  N.  and  Ion.  5°  1'  11"  W.,  in  a  valley  on  the 
north-western  slope  of  the  Atlas,  surrounded  by  mountains 
on  all  sides  except  towards  the  8.    Two  rivers  run  through 
the  city,  changing  their  names  whenever  they  change  their 
course.     Thus,  the  river  which  rises  about  20  kilometres 
S.  W.  from  Fes  is  first  called  Ras-el-ma,  and  then,  on  en- 
tering the  city,  Ded-Fes ;  in  the  city  it  unites  with  a  larger 
river  coming  from  the  S.  E.,  and  after  the  conjunction  it  is 
first  called  Ued-Fes,  and  then  tied  Tebu,  which  latter  name 
bdooged  to  the  larger  river  before  it  entered  the  city.    Fei 
consists  of  Old  Fes  (Fes-el-bali)  and   New  Fez  (Fes-el- 
(Ijedid),  and  these  two  parts  of.  the  city  are  two  kilometres 
distant  from  eaeh  other,  connected  with  one  street  only, 
which,  however,  is  densely  set  with  houaea.     Old  Fes  lies 
to  the  N.,  and  its  eastern  part  rises  with  the  slope;  New 
Fes  lie*  to  the  S.,  wholly  in  the  valley.     Old  Fes  numbers 
sixteen  quarter*  and  haa  seven  gates ;  New  Fez,  only  two 
quarters  asid  three  gates.     The  above-mentioned  rivers 
unite  between  the  two  parts  of  the  city,  and  run  then 
through  Old  Fes,  dividing  it  into  an  eastern  and  a  smaller 
western  part,  which  are  connected  with  each  other  by  six 
(tone  bridges.    Both  Old  Fes  and  New  Fei  are  surrounded 
with  walls  ftom  30  to  40  feet  high,  from  fl  to  7  feet  brood 
at  the  base,  about  3  feet  at  the  top,  and  built  of  a  mixture 
of  clay,  lime,  and  cement;  only  tue  gates  are  framed  with 
atone.    At  each  350  metres  rises  a  quadrangular  tower  con- 
structed to  hold  cannon,  and  the  upper  passage  of  the  wall 
has  loopholes  adapted  for  defence.    But  the  walls  are  in 
very  bad  repair ;  only  those  of  New  Fez  are  a  little  better 
preserved,  and  some  of  their  towers  rise  to  a  height  of  80 
feet.     Yet,  although  two  detached  forts  of  stone  are  added 
to  these  fortifications,  one  to  the  E.  and  one  to  the  W.,  they 
would  afford  no  real  power  of  resistance  except  against  a 
native  enemy.    Fez  makes,  generally,  a  gloomy  Impression, 
as  the  streets  are  very  narrow,  the  public  squares  very 
small,  and  the  houses  two  or  three  stories  high,  without 
presenting  any  windows  to  the  street.     Pavement  does  not 
exist,  whence  an  immense  dust  in  the  summer  and  deep 
mud  in  the  winter.     The  interiors  of  the  houses,  however, 
arc  ofTen  very  handsome,  the  yards  being  paved  with  mar- 
ble and  the  walls  and  ceilings  of  the  rooms  covered  with 
light  colors.     Each  house  has  a   spring  or  fountain  to 
wash  away  ofial  and  dirt.     The  palace  of  the  sultan  of 
Morocco  comprises  the  whole  south-western  part  of  New 
Fez.     This  gigantic  palace  consists  of  many  large  yards 
provided    with    arcades   and   snrronnded    with    buildings. 
The  harem,  situated  separately  in  the  S.  B.  corner,  affords 
room  for  more  than  lOOO  women.    The  garden  is  beautiful, 
and  yields  the  finest  European  vegetable*.     Besides  this, 
the  sultan  has  another  bnt  smallerpalaee  called  Bn-Djelud, 
situated  between  Old  and  New  Fez,  and  built — probably 
by  European  renegades — in  the  style  of  the  Renaissance, 
blended  with  Moorish  ideas.     A  couple  of  miles  B.  of  New 
Fez  he  has  a  summer  palace,  and  here  is  laid  out  a  camp- 
ing-ground (Mhalla)  for  the  army,  which  ia  always  sta- 
tioned near  the  person  of  the  sultan,  the  soldiers  encamp- 
ing in  tents.    Among  the  remarkable  buildings  are  also  tne 
mosques  of  Karubin  and  El  Mulei  Edris.     The  former  is 
of  immense  dimensions,  and  rests  on  about  800  columns. 
It  is  situated  in  the  middle  of  Old  Fez,  and  is  very  rich. 
Its  architecture  is  without  harmony,  heavy  but  durable. 
A  library  consisting  of  manuscripts  is  connected  with  the 
mosque,  and  even  science  is  taught  here.     The  mosque  of 
El  Mulei  Edris,  named  after  the  founder  of  the  city,  lies 
close  by  the  Karabin,  is  very  old,  and  of  an  architecture 
which  evidently  imitates  the  Christian  temple.     It  has  no 
court.     The  main  building  consists  of  one  single  quadran- 
gular nave  without  columns,  and  contains  the  tomb  of 
Mulei  Edris.     This  mosque  is  a  refuge  for  fugitive  crimi- 
nals,    Fez  has  eleven  mosques  of  importance,  besides  a 
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great  namber  of  BinBlIer  ones.  Although  the  nstirw  an 
&o>pitabl«  in  tha  highart  degiaa,  yst  the  gra^t  eonfliu  of 
foreigner!  hai  made  inns  and  hotels  neeaaaary.  The  beat 
onea,  which  are  built  to  lodge  both  men  and  animali,  are 
called  tauuMtf  they  are  large  and  aabatantial  bnildings, 
but  entirely  without  fomitnre.  The  eity  haa  a  eonaiderable 
trade  with  Haneille^  Gibraltar,  Cadia,  and  Liabon.  Baw 
and  manafastured  ailk,  cotton,  eloth,  paper,  arms,  tea, 
sugar,  and  apioea  are  imported  from  JSfurope.  Tanning, 
wearing,  and  pottery  are  the  principal  manufactures  of 
the  country,  and  form  the  exports.  S*%  ia  unsurpasaed  in 
the  manufacture  of  ailk  soarfs.  The  inhabitants  are  a 
mixed  race  of  Arabs  and  Berbers,  ugly,  very  uncleanly,  and 
fanatical  in  religion.     From  8000  to  10,000  Jews  lire  here. 

Fes  wag  founded  at  the  end  of  the  eighth  century ;  as  to 
the  exact  date,  authorities  disagree.  Edris,  a  relative  of 
Haroun-al-Rasohid,  was  its  founder,  and  he  was  very  for- 
tunate in  selecting  the  location  of  the  city.  From  several 
points  in  the  snrronndinga  of  Fes  it  seems  eridsnt  that 
there  must  hare  been  esu-lier  Roman  settlements  in  these 
localities.  The  etymology  of  the  name  of  Fes  is  uncer- 
tain. At  the  time  of  the  Cruaadea  it  waa  one  of  the  moat 
magnificent  cities  in  the  Mohammedan  world,  but  sinoe  the 
middle  of  the  aizteenth  century  it  has  deelined. 

A.  KiBif^uni. 

Feaman'  [the  ancient  Phatuiiai,  a  kingdom  of  North- 
ern Africa,  between  lat.  21°  and  31°  V.  and  Ion.  12°  and 
17°  B.,  bounded  N.  by  Tripoli,  and  on  the  other  sides  by 
the  Sahara.  The  northern  part  of  the  country  is  eorered 
with  bare  hills  of  blaek  qoarti  sandstone,  without  rirers 
and  almost  without  regetation.  The  southern  part  is  level 
land,  often  coftsisting  of  dry  sand.  Only  one-tenth  of  the 
soil  is  cultivable.  The  climate  is  in  summer  extremely  hot, 
and  at  all  seasons  very  dry.  Wheat  and  barley  are  cul- 
tivated ;  dates,  figs,  and  lentils  are  the  principal  articles 
of  food.  Horses  and  oamela  are  reared,  but  cattle,  and 
even  aheep,  are  rare.  Lions,  tiger-oats,  and  jackals  are 
abundant;  also  gaielles  and  ostriche*.  The  inhabitants, 
whose  namber  is  estimated  at  about  60,000,  are  a  mixed 
race  of  Berbers,  Tuarioks,  Arabs,  and  negroes.  They  are 
governed  by  a  anltan,  who  paya  a  tribnte  to  the  viceroy  or 
valf  of  Tripoli.  Hooraook  is  the  capital  and  the  rendes- 
vons  for  the  caravans  coming  from  Cairo,  Tripoli,  and 
Timbuetoo,  which  oocasion  a  considerable  trade. 

Fibre.    Bee  Ncbvi-Fibbi,  by  B.  C.  SseniM,  H.  D. 

Fi'bre  [Lat  fibra,  a  "Alament"].  Han  has  for  ages 
availed  himself  of  the  filamentous  character  of  various 
parts  of  plants  to  make  clothing,  domestic  utensils,  parts 
of  instruments  of  the  chase,  and  abetter  for  himself  and 
his  poasesaiona.  The  animal  kingdom  haa  also  been  laid 
onder  contribution  from  the  earliest  times,  and  even  the 
mineral  kingdom  contributes,  in  the  substance  known  as 
asl>estos,  a  flbr»— in  the  general  sense  of  the  word — which 
has  various  uses  in  tha  arts.  The  history  of  the  employ- 
ment of  these  diSerent  materials,  their  uses,  and  the  details 
of  those  processes  of  manufacture  by  which  they  are  con- 
verted into  fabrica  for  the  uae  of  man,  belong  properly  to 
the  difTerent  articlea  in  this  work  in  which  they  are  aerer- 
ally  described.  (See  Silk,  Wool,  etc.)  But  the  minute  cha- 
racteristics of  the  principal  vegetable  fibres,  and  the  points 
on  which  their  value  for  particular  purposes  depenas,  are 
most  conreniently  studied  by  grouping  them  under  one 
subject.  Anatomically  oonaidered,  vegetable  fibres  may  be 
referred  to  three  different  aourcea:  rii.  (1)  plant-hairs,  (3) 
fibro-rasoular  bundles,  or  (.1)  the  separate  oonatituents  of 
the  latter.  (1)  The  important  plant-hairs  employed  for 
textile  purposes  are  the  long,  single  cells  which  are  attaeh- 
od  to  tne  seeds  of  certain  species  of  Gotn/pium  (cotton). 

(2)  Fibro- vascular  bundles  are  obtained  from  the  stems  of 
endogenous  plants,  and  consist  chiefly  of  long  bost-oells, 
with  an  admixture  of  spiral  ducts  («.  g.  Manila  hemp). 

(3)  The  principal  elements  of  fibro-vasoular  bundles  of  ex- 
ogens — namely,  bast-oells  and  woody  tissue — are  used  sep- 
arately as  fibres  for  spinning  or  for  papermaking  (e.  g. 
flax  and  poplar-wood).  These  structures  are  cells  of  dif- 
ferent shapes,  sises,  and  thickness  of  wall.  Although  they 
are  derived  from  sources  so  different,  they  possess  in  com- 
mon eertain  chemical  and  physical  properties  which  must 
be  eonsidered  before  an  examination  of  individual  fibres  is 
undertaken. 

Chemical  Charaeiert. — The  principal  material  of  vege- 
table tissues  consists  of  cellulose  ( CsHioOs,  or  some  higher 
multiple,  CisHioOis).  This  is  generally  accompanied  by 
an  incrusting  substance  which  greatly  reduces  the  flexibil- 
ity of  the  fibre.  Fibres  are  freed  from  this  incrusting  mat- 
ter by  the  careful  use  of  acids,  alkalies,  and  bleaching 
agents.  Cellnlose  dissolves  in  an  ammooiocal  solution  of 
onprie  oxide.  (For  an  account  of  other  changes  produced 
by  ohemioal  agents,  see  Gt'K-coTTO.v,  Parchheht-papeb.) 

Phyieal  Propertie*. — Fibres  vary  in  color,  from  the 


snow-white  of  china-grass  (ASimsria  ansa)  to  the  grayish- 
block  of  TillaHcltia.  All  vegetable  fibres  are  doubly  re- 
fringent  in  polarised  light.  The  conduotire  power  of  veg- 
etable fibres  for  heat  appears  to  be  greater  in  the  direction 
of  the  length  of  the  fibre  than  perpendicular  to  it.  The 
hygroscopic  power  of  fibres  ia  aliown  in  the  following  table 
by  Wieaner  (Xolutofft,  |  293): 

Ml...  Ptroentas*  of  ritMr  OlcttMt  knoast 

"•"•  wksi  tir-lrt.  «f  wrtw. 

Esparto 6.tR  It.*! 

Belgian  flax 8.10  iMM 

Cotton .»   tM  MM 

Fresh  Jute «M  2tJ0 

Manila  hemp. «.  12J0  abont40M 

Ccdoa.— Cotton  flhiea  are  the  bain  whieh  grow  npen  the 
seeds  of  species  of  <7e«sj(|HMa,  plants  balonging  to  the  mal- 
low family.  Fire  species,  now  mneh  mixed  op,  produoe 
most  of  the  eotton  of  •ommaree— 6.  arkormm,  bariadetue, 
ktrbaetum,  Mrsatwn,  reUfionmt.  Ia  India  and  China  <J, 
ttrbtnwH  and  rtUfiomm  ar*  eztenaraly  ealtivated ;  0.  kir- 
futum  is  eoBBOD  in  tha  West  Indies ;  O.  bariadtiu*  and 
*«r(aeewM  are  those  best  known  in  the  U.  8.  The  seeds 
are  numerous  in  the  capsule  (boU),  which  splits  from  the 
top  Into  three  or  flv«  parts  aa  the  trait  ripens.  Bach  seed 
ia  clothed  with  delisata  eella  of  rariable  length.  Very 
short  hairs  are  mixed  tbiokly  with  the  longer  cells,  which 
are  used  as  flbrea.  The  longer  cells  vary  in  length  within 
certain  limits  in  different  species;  the  following  measare- 
ments  by  Wiemcr  are  areiagaa: 

Chumphm  bubadetue. -.  »M^-*.Kvm. 

■■  arbonum -„.„ _..  UO 

<■         «er6aeetiMk. .—.._ LOS-LSiem. 

Tha  edit  are  slender  eylladan,  with  a  slight  enlargement 
a  little  above  the  base,  after  which  they  taper  to  tha  sum- 
mit. The  thin  walla  collapse  and  twist  as  the  seed  ripens, 
so  that  the  slender,  tapsnng  tubes  become  spiral  bands. 
The  breadth  of  the  flattened  cells  raries  in  different  species. 
The  maammnents  (&«m  Wieenor)  arc  given  in  &«ctiona  of 
a  millimMre : 

O.  barbadfiue,  0.lim^MH9,  meet  eemmon  O.ona 
0.  orktmun,    0.0300-0.0178,     "  "        0.0290 

e.  AarAocmet,  0.0I1O-O.O220,     ■*  "        0.018« 

e.  rOigionm,  0.0295-0.0400,    "  *        0.0il3S 

The  spiral  is  irregular,  sometimes  taming  to  the  right,  and 
then  abruptly  turning  in  the  opposite  direction ;  oooasion- 
ally,  there  is  simply  a  folding  of  one  edge  of  the  band  over 
the  other.  These  spirals  adapt  the  cells  for  spinning.  Con- 
tiguous fibres  eling  together  slightly  by  interlocking  their 
spirals  as  they  are  drawn  out,  and  this  slight  grasp  is 
strengthened  by  torsion  of  the  thread  at  the  spindle. 
Lengui  of  fibre  is  known  in  the  oottoa  trade  aa  length  of 
"(tu)!*." 

Fio.1. 


Cell  of  cotton  (170  dian.). 

Under  a  magnifying  power  of  200  diameters,  the  flat- 
tened cell,  if  ripe,  exhibits  plainly  the  cell-walls  and  the 
space  between  them,  which  is  filled  with  air.  In  excep- 
tional cases  the  walls  are  thick,  and  then  the  air-space  is 
reduced  to  a  slender  dark  line.  The  surface  of  the  wall 
has  a  cuticular  layer,  which  may  appear  unevenly  striated, 
somewhat  granular,  or  nearly  smooth.  When  a  eotton  fibre 
is  placed  in  an  ammoniacal  solution  of  onprie  oxide,  the 
cell-wall  dissolves,  and  leaves  the  euticniar  layer  somewhat 
altered  in  shape.  The  same  phenomenon  is  observed  in 
the  case  of  other  plant-hairs — for  instance,  vegetable  silk 
— but  never  in  bast-cells.  This  use  of  the  solvent  serrcs 
for  the  positive  discrimination  of  the  textile  plant-hairs. 
The  oottoD  fibre  ia  nsnally  white,  but  may  be  tinged  yel- 
low (ff.  rtliginium).  The  finer  short  fibres  are  frequently 
colored  green  ( Q,  hiriutum).  This  becomes  rose-red  on  the 
addition  of  dilute  acid,  but  the  green  color  is  restored  by 
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Th«  nmoni  of  the  eotton  flbn  from  th«  api- 

dermU  of  the  leed  il  affected  without  material  iqjnry  to  the 
hain  of  blaak-aeed  eotton  hj  meana  of  the  Mw-^n.  In 
green-aeed  eotton  the  tlbrea  are  more  olorely  adherent. 
The  shorter  hain  which  remain  after  the  j^nning  are 
atillted  in  papermaking.  The  oharaoters  which  deter- 
mine the  commercial  grade  of  cotton  are  length  of  itaple, 
Aneneu,  and  whiteneaa.  In  lea-laland  cotton,  alwayi  black- 
•eeded  {0.  harbadentt),  the  latter  qualities  are  foaad  com- 
bined with  great  length  of  staple.  The  cotton  of  Iioaisiana 
is  abort-stapled,  fine,  aod  wnite;  that  from  O.  religituum 
(and  O.  Jlam'dum)  is  sbort-atapled,  <ne,  and  yellow. 

Bomhax  Wool. — The  mature  seeds  of  many  Bombacess 
are  packed  in  their  cansnles  in  a  mass  of  silky  hairs  which 
have  beeome  deta«hea  daring  ripening.  Theee  hain  are 
(ingle  cells  of  brilliant  lustre  ana  a  yellowish-brown  oolor. 
It  eannet  be  spnn  exeept  when  mixed  with  aottoo  or  other 
fibres,  which  it  can  In  no  way  improve. 

VegttaUa  Silk. — Dnder  this  name  are  grouped  the  8bns 
wiiich  grow  on  the  seeds  of  many  milkweeds  (Asclepia^ 
daocB  and  Ibe  like).  The  remarkable  fineness  and  lastre 
of  these  fibres  hare  led  to  many  flitiie  attempts  to  employ 
them,  either  alone  or  with  cotton.  The  fibre  is  so  weak 
and  brittle  that  it  would  be  useless  for  wearing  even  if  it 
oonid  be  spnn.  A  speeies  of  Aeavmontta  in  India  yields  a 
vegetable  silk  of  greater  strength  and  almost  pure  white- 
ness.   It  is  used  in  the  manuftotare  of  artificial  flowen. 

Fibro-vateular  Bundlt*  of  Bndofenoot  PltmU,  —  lftw 
Zeatamd  flax. — This  fibre  is  obtained  from  />Aor<i>nnii  Unax, 
now  extensively  onltivated  in  New  Booth  Wales.  The  leaves 
yield  22  per  cent  of  merehantable  flbn.  The  fibre  is  yel- 
lowish, and  composed  of  bast-cells  mixed  with  ducts  and 
eambiam-cells.  The  bast-cells  an  O.008-0.018t  millimetre 
broad,  and  2.7-5.45  millimetres  long.  These  form  the  raw 
fibre,  which  often  exoeeds  a  mitre  in  length.  New  Eealand 
flax  is  fitted  for  cordage  by  its  strength  and  resistance  to 
the  action  of  water  and  the  atmosphere.  Aocording  to 
Labillardiire,  the  absolute  strength  of  New  Zealand  fiax, 
faemp,  and  flax  are  in  the  ratio  of  AO  :  48  :  34.5 ;  silk  •  lOfi. 

Alog  Fihrt. — This  is  obtained  tnm  tropical  speeies  of 
Aloi.  Thefibre  Is  white,  of  brilliant  lustre,  and  of  nearly  the 
■arae  thickness  throughout  its  great  length  of  20-60  oenti- 
mitres.  It  is  made  up  chiefly  of  bast-cells  l.S-3.72  milli- 
metres long,  which  do  not  readily  separate  fh«m  the  bundle. 
The  fibres  are  used  in  the  rough  state  for  cordage.  The 
finest  aloif  fibres  an  spun  and  woven  for  flue  muslins. 

Manila  Bemp. — This  fibre,  known  also  in  commeroe 
vnder  the  names  plantidn  fibre,  Biam  hemp,  Menade  hemp, 
•nd  white  rope,  is  obtained  from  the  elasping  leaf-stalks 
of  Miua  tat'lit  of  the  Philippine  Islands.  The  fibres  of 
6ther  species  of  Miua  have  been  employed,  notably  the 
plantain  and  banana.  The  outer  parts  yield  eoarse  fibres 
■even  mitres  long — the  inner,  finer,  about  two  mitres.  The 
fibre  consists  chiefly  of  bast-oells  2.7  millimitres  long  and 
.029  millimetre  thick.     Manila  bemp  is  used  for  cordage. 

Agavt  Fibre,  from  i4^aoe  AmericanOf  now  cultivated  in 
many  warm  climates,  is  lees  tough  and  flexible  than  Manila 
hemp.  It  is  extremely  light,  and  is  capable  of  extensive 
nse  in  rigging,  but  it  has  of  late  been  more  employed  as  an 
addition  to  bristles  in  the  manufacture  of  brnsoes. 

Cocoanut  Fibre,  fVom  species  of  Coeot,  a  tropical  palm, 
is  known  in  commerae  under  the  name  coir.  It  consists 
of  the  flbro-vasoular  bundles  of  the  husk  of  the  tVoit.  It 
is  reddish-brown  in  color,  very  strong,  and  withstands  the 
action  of  water  for  a  long  time.  It  is  regarded  by  Grothe 
as  the  lightest  of  all  fibres  which  can  be  used  for  making 
cordage.  The  raw  fibre  is  16-33  centimetres  thick,  and 
consists  of  many  structural  elements.  The  bast-cells  are 
the  most  important.  These  are  ttom  half  a  millimetre  to 
one  millimetre  in  length,  aod  0.010  m.  broad.  The  walls 
are  unequally  thickened.  Coir  is  one  of  the  most  important 
vegetable  fibres  of  the  tropics.  It  is  now  used  for  twine, 
cordage,  tapestry,  brushes,  coarse  paint-brashes,  and  even 
maebine-iieUing. 

Pineapple  Fibre. — The  fibres  of  the  leaves  of  several 
species  of  Bromelia  are  employed  for  textile  purposes. 
Bromelia  KaraUu,  of  South  America,  yields  a  whitish, 
glistening  fibre  whioh  resembles  Manila  hemp,  but  is 
coarser,  weaker,  and  less  flexible.  The  fibres  are  cylin- 
drieal  and  about  a  mitre  in  length,  seldom  exceeding  1.2 
millimitras  in  thickness.  Its  constituents  are  chiefly  tbin- 
walled  bast-cells,  with  a  few  spiral  vessels.  When  carefully 
prepared  the  finest  fibres  san  oe  used  for  delicate  fabrics. 

Saet-Fibret  from  Exogenoia  Plant*. — These  are  the  inner 
layer  of  the  bark.  They  are  long,  flexible  celia,  with  thick 
walls,  aggregated  with  parenchyma  in  bundles  or  bands 
which  are  separated  by  very  narrow  (or  in  some  eases 
wide)  medullary  rays. 

Flax. — This  is  the  bast-fibre  of  species  of  Linum,  chiefly  L. 
Mntatieeimum,  of  which  there  are  several  varieties.  The  sepa- 
ration of  the  bast-fibres  of  flax,  hemp,  etc.  from  their  oontig- 


nons  tissnes  involves  mechanical  and  ehemisal  manipulations 
whieh  are  elsewhere  dsssribad  in  detail.  The  stems  are  flnt 
sabjoeted  in  mass  to  the  aetion  of  water,  eithar  cold  or  warm. 
A  Mnd  of  fermentation  ensues,  alter  whieh  the  bast-fibres 
can  be  tepaimted  fh>m  the  sarranading  tissues  by  ■esbanieal 
means.  The  proeeasas  an  known  as  "  ratting  "  oad  "  seateb- 
ing."  The  bast  lesnlts  have  baaa  roashed  by  what  is  known 
as  wam-water  lotting,  followed  by  the  ose  of  a  heokliag 
maohine,  from  which,  acoording  to  the  qoolity  of  the  flax- 

filant,  16-20  per  cent,  of  pore  flax  has  been  obtained.  The 
ength  of  flax  fibres  thns  separated  variee  from  a  fifth  of 
a  mitre  to  a  mitre  and  two-fifths;  their  width  varies  from 
0.04JM>.fiSa  millimitr*.  The  fibres  ore  made  up  of  regular 
cylindrical  calls  whieh  tapor  towards  the  ends.  The  calibre 
of  the  eells  is  very  minnte^  aad  is  often  redneed  so  that  it 
appears  a  mere  dark  line.  The  cells  are  3-4  oeotimities 
long  and  from  0.016-0.017  milliraitre  broad.  Here  and 
there  minnta  aoaaU  an  to  be  detected  in  the  walls,  and  by 


crushing  the  cell-wall  exhibits  spinl  markings.  The  mioro- 
seopic  appearaaoe  of  ft«sh  fiax  nast-ealls  dinen  from  that 
presentM  by  mannfaetared  fibre.    The  thickening  l^en  of 
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BssUeell  of  flax  (170  diam.). 
the  eell-wall  are  more  or  leas  broken,  and  the  cells  are 
eovered  with  dark  lines  which  are  nearly  parallel  to  each 
other,  and  generally  run  in  the  direction  of  the  length  of 
the  cell.  This  appearance  is  seen  under  a  magnifying 
power  of  200-300  diameters.  The  best  flax  fibre  is  whitish, 
and  this  absence  of  color  is  secured  by  the  best  methods  of 
preparation.  Much  of  the  Belgian  flax  is  steel-gray,  and 
that  of  Egypt  is  greyish-yellow.  Flax  has  a  delicate 
silky  lustre.  The  total  absence  of  any  lustre  is  an  indica- 
tion that  the  bast-oells  have  not  been  wholly  freed  from 
surrounding  tissues.  Irish,  Belgian,  and,  of  late  years, 
Italian  flax  is  regarded  finest.  The  Irish  flbr^  is  very 
fine,  soft  to  the  touch,  and  strong.  Many  Belgian  varieties 
are  nesu'ty  as  fine  as  the  Irish,  and  exceed  it  in  length. 
The  longest  flbre  comes  from  Egypt.  It  is  coarse  and  hard 
to  bleach,  but  very  strong.  The  use  of  flax  in  the  mann- 
faotura  of  linen  thread  and  linen  fabrics  can  be  traced  for-' 
ther  l»ok  than  that  of  any  other  textile  vegetable  fibre.  It 
is  spun  before  bleaching. 

Hemp. — This  fibre  consists  of  the  bast-oells  of  Cannabit 
eativa,  a  plant  of  the  nettle  family.     Hemp  fibre  is  gene-' 
rally  longer  than  fox  fibre,  sometimes  reaching  a  length 
Flo.  3. 


Bast-cell  of  hemp  (170  diam.). 
of  one  or  two  mitres,  or  even  more.    Whitish  and  grayish 
fibres  are  best,  the  greenish  come  next,  and  lastly  come  the 
yellowish.     Hemp  flbre,  even  when  finest,  contains  a  mix- 
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tore  of  pararahyraa  with  tha  baat-oeU*.  The  Ukttar  an  not 
to  regular  a<  those  of  flax.  The  walls  are  aot  always 
eqnallj  thiok,  bat  they  are  in  general  strongly  thiokened, 
and  exhibit  tha  oanals  which  hare  been  desoribed  under 
Flax.  The  air-spaee  in  the  oells  equals  one-third  of  the 
whole  breadth  of  the  eell.  Wieaner  has  shown  that  an  an- 
moniaaal  solution  of  onprie  oxide  serves  for  the  dlsorim- 
ination  of  hemp,  from  nax.  Under  the  influenae  «f  this 
agent  the  inner  layer  separates  and  besoines  muah  ornm- 
pled,  while  the  outer  portion  of  the  eell- wall  beaomes  swollen 
and  exhibits  a  fine  parallel  marking.  Flax  and  eotton  be- 
oome  blue  by  the  aetion  of  iodine  solution  and  sulphuric 
aoid,  but  hemp  turns  somewhat  greenish.  The  finest  hemp 
is  Bolognese,  but  by  far  the  largest  amount  oomes  &om 
Russia.  It  is  not  so  flue  as  the  hemp  from  Prussia  or  Aus- 
tria, The  hemp  produeed  near  Strasbourg  is  ased  for  ipin- 
ning.    Hemp  is  ohiefly  used  for  fine  and  ooarse  cordage. 

mallow  Btmp. — Several  plants  of  the  mallow  fiuuiy  yield 
fibres  whieh  may  be  treated  of  in  this  plaae. 

Hibinu*  eajuHiiunu  of  India,  now  ouilivated  in  the  West 
Indies,  where  it  is  eailed  amkartt,  has  fibres  of  unequal 
length  and  differing  greatly  in  their  thiokness.  The  Mst- 
oells  are  4-S  millimetres  long  and  .02(V..U1  millimetre 
thiok. 

Sida  rttiua  and  other  species  of  Sida  are  much  used  in 
India  as  sources  of  fibres,  whish  are  coarBe  or  fine  aooord- 
ing  to  the  mode  of  preparation.  The  bast  is  without  lustre 
and  of  remarkable  strength.  The  fibres  consist  almost 
wholly  of  fiattened  irregular  aells,  which  in  other  ohnrac- 
ters  much  resemble  the  bast-oells  of  flax.  Bunn  hemp  is 
produced  from  stems  of  C'rotolaria,  a  plant  of  the  pulse 
family.  It  is  a  fine  and  very  strong  fibre,  only  slightly 
hygroscopic.  It  is  known  in  India  also  as  Madras  hemp. 
The  flattened  fibres  are  striated,  and  vary  in  width  from 
0.02-0.35  millimetre.  Teroum  fibre  and  Jetee  fibre  are 
from  the  stems  of  plants  of  the  milkweed  family. 

Ckina-Oratt  and  Ramit, — These  are  from  plants  of  the 
nettle  family — tha  first  from  BSkmtria  Ntaaa,  and  the  second 
from  B,  lenaei—ima.  China-grass  is  cultivated  in  India 
and  Southern  China.  The  bast  is  very  tough,  and  can  be 
finely  divided  into  minute  fibres,  which  are  known  as  cot- 
toniied  fibre.  It  is  whiter  and  ssore  lustrous  than  ramie 
fibre,  but  in  other  respeots  does  not  differ  widely  from  it. 
Jiamie  is  cultivated  in  China  and  Japan  and  in  some  parts 
of  America.  By  the  "  cottonizing  "  process  the  fibres  are 
broken  up  into  the  bast-ccHa,  which  are  themselves  some- 
times broken.  It  is  frequently  possible  to  detect  under  the 
microscope  traces  of  the  mechanical  injuries  which  they 
have  received  in  the  process.  From  the  coarser  fibres  cord- 
age is  made,  but  from  tbo  finer  the  so-called  graa-cloth  or 
grait-liueH  is  woven.  Tho  manufacture  was  formerly  con- 
fined to  India  and  China,  but  of  late  it  has  been  under- 
taken in  Glermany. 

Jute  is  tho  fibre  of  several  Indian  species  of  Oorehorut,  a 
plant  of  the  linden  family.  Corrknnu  captvlarit  is  tho 
species  most  commonly  employed  in  cultivation.  In  warm 
countries  the  culture  of  jute  presents  few  difllonlties.  Tho 
seed  is  sown  in  April  or  May ;  in  June  or  July  the  plant  is 
in  flower ;  in  September  or  October  the  fruit  is  ripe.  Tho 
strength  and  flexibility  of  this  fibre,  like  those  of  flax,  hemp, 
and  ramie,  diminish  at  tho  time  the  fruit  matures.  The 
bast-oells  at  that  time  become  woody  and  more  brittle,  so 
that  it  is  always  desirable  to  cut  the  stems  before  the  ripen- 
ing of  the  fruit.  The  yield  of  Jute  is  said  to  be  from  two 
Fio.  4. 


Bast-cell  of  jute  (170  diam.). 

to  five  times  as  great  as  that  of  hemp  or  flax.  The  stalk 
is  three  to  four  metres  high.  The  fibre  of  jute  is  very 
silky,  slightly  colored,  and  composed  almost  wholly  of 
bast-oells,  which  are  cylindrical,  somewhat  flattened,  or 


prismatic  The  oells  are  0.8-4.1  mm.  long,  and  0.016  nun. 
thick.  The  most  striking  peculiarity  of  its  microscopic 
structure  is  tho  total  lack  of  parallelism  between  the  inner 
and  outer  surfaces  of  the  wall.  At  many  points  the  cell- 
wall  is  much  tbiokened,  while  In  others  it  is  as  thin  as  in 
vegetable  silk.  The  same  unevannaas  is  seen  in  a  few  other 
fibres,  but  not  in  flax  or  hemp.  Jute  in  its  finest  state  has 
such  a  brilliancy  of  lustre,  and  takes  colors  so  well,  that  it 
has  been  much  used  to  mix  with  silk.  Much  has  been  cm- 
ployed  as  a  substitute  for  human  hair  in  tbo  manufaoture 
of  chignons,  ate.  Of  late  it  has  found  an  extensive  use  in 
papermaking.  Jute  was  formerly  imported  from  Calcutta, 
and  was  used  chiefiy  in  the  manufaoture  of  bagging.  The 
term  gunny  bagging  (;a»>,  a  Madras  word)  was  applied 
not  only  to  this,  but  to  coarse  fabrics  made  out  of  sunn, 
Crotolaria  juneea,  ,  Much  jute  is  brought  into  tha  market 
in  the  form  of  jute  butts,  in  which  state  it  is  taken  by  tha 
papormakers.  A  fibre  much  like  jute,  and  frequently 
mixed  with  it,  is  obtained  from  Abelmotelktu  [Htbitciu) 
letraphj/llot,  a  plant  of  the  mallow  family  from  India.  The 
bast-oells  are  1-1.6  mm.  long  and  about  0.016  thiok. 

Efarto  Fibre. — This  is  obtained  from  the  stems  and 
leaves  of  Uacrochloa  tenaeiaaimOf  a  grass  of  South-westem 
Europe.  The  fibre  has  been  employed  in  the  manufacture 
of  ooarse  twine,  but  is  now  used  wholly  for  papermaking. 

Any  of  the  fibres  which  have  been  spoken  of  can  be  nsed 
in  the  manufacture  of  paper,  but  only  a  few  of  them  can 
be  ecoDumically  employed  for  this  purpose  at  first  hand. 
The  fibres  first  serve  in  cordage  or  in  woven  fabrics,  and 
then  are  turned  over  in  the  form  of  rags  to  the  papermakcr. 
Fibres  for  paper  must  be  waste  products  or  very  cheap  raw 
material  (lor  instance,  wood-tissue)  which  can  be  econom- 
ically worked.  Zitauia  (wild  rico),  Pkragmites  (reed),  and 
the  straw  of  cereals  are  used  in  tha  manufacture  of  differ- 
ent grades  of  paper. 

Paper  Mulberry. — This  plant,  which  belongs  to  the  fig 
family,  furnishes  the  fibres  of  which  the  tapa  cloth  of  Poly- 
nesia and  the  common  paper  of  Japan  are  made.  The  inner 
bark  is  beaten  to  a  pulp  and  spread  out  in  thin  layers. 
Much  of  the  Japanese  paper  contains  some  vegetable  muci- 
lage by  which  tne  toxture  is  rendered  firmer,  but  in  general 
the  tissues  aohere  without  the  addition  of  any  stzs. 

Ba4t  Txnu: — The  bast  of  the  linden  and  some  other 
exogenous  plants  may  be  separated  from  the  stem  in  broad 
and  thick  bands,  which  can  be  split  up  into  thin  ribbons. 
From  these  thin  bnnde  the  coarse  Kussia  matting  is  made. 

Batt  of  the  Linden  ( Tilia  parvifolia  and  T.  graudi/olia). 
— Stems  thirty  to  forty  centimetres  high  are  best  for  tha 
purpose.  From  these  stoms  strips  six  to  seven  centimetres 
broad  can  be  taken.  Their  ultimate  bast-oells  are  very 
thick-walled,  and  sometimes  much  widened  in  tho  middle. 
Cuba  bast,  used  for  tying  up  packages  of  cigars,  is  from 
Ptmtium  tiliaeeum  and  elatnm,  plants  which  may  be  re- 
ferred to  the  genua  Hibiteut,  of  the  mallow  family.  Lagetta 
liitlearia,  the  laoa-bark  tree,  yields  a  delicate  but  strong 
white  bast  whieh  has  open  meshes  like  coarse  lace.  Bapkne 
eannabina,  another  plant  of  the  same  order  (Thymclacets), 
has  a  tough,  fibrous  bast,  which  is  employed  in  India  for 
the  manufacture  of  cordage  and  paper. 

Woody  Fibree. — These  are  not  used  for  spinning,  but 
they  are  finding  extensive  application  in  papermaking, 
and  their  characters  should  now  receive  attention.  Two 
important  woods  are  selected,  poplar  and  spruce,  both  of 
which  are  disintegrated  either  by  mechanical  means  or  by 
chemicals.  In  soma  mills  the  wood  is  boiled  under  pres- 
sure, with  or  without  the  presence  of  alkalies,  after  which 
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Spruce  fibre  (170  diam.). 

it  is  easily  broken  down  into  its  cells.    In  the  Voelter  pro- 
cess tho  wood  is  simply  ground  upon  a  rough  surface,  and 
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the  fibr«6  axe  saSeiantljr  fins  for  paMTautking.    Tb«  pro- 
-I  will  be  found  deKiibad  utdtrtba  title  Pafbrhakuco. 


Fio.8. 


Poplu  fibre  (170  dlam.). 


_  Chemical  Tatt/or  Vegetable  Fibre: — A.  Iodine  in  tolu- 
lioHf  yoUowed  by  tulphuric  acid.  1.  Blue  color:  cotton; 
raw  flax ;  oottonized  ohina-grass  and  ramie  (aometimei 
reddish  to  bine) ;  raw  hemp,  greeniah-blue  to  pure  blue. 
2.  Yellow  to  brown:  raw  jute;  raw  oparto;  bromelia; 
aloe  and  New  Zealand  flax. 

S*  ^mmoniacnl  eolution  of  cupric  oxide.  1.  Dissolres 
the  cellulose:  cotton,  the  outicular  layer  remaining;  oot- 
tonized ebina-grasa  and  ramie:  raw  flax;  hemp;  aunn.  2. 
Colors  the  fibre  blue,  and  causes  it  to  swell  up  :  raw  jute; 
New  Zealand  flax;  aloS;  bromelia.  3.  Simply  colors  the 
fibres :  vegetable  ailk,  blue ;  esparto,  green. 

C  Sulphate  of  aniline.  Almost  without  effect  on  cotton, 
rair  and  oottonized  china-grass  and  ramie;  raw  Sax  and 
New  Zealand  flax.  Produces  change  of  color  in  raw  jute 
(gold  yellow),  raw  hemp  (light  yellow),  esparto  (bright 
yellow),  aloe  and  bromeha  (gold  yellow). 

Hficroecopical  Diacrimination  of  Fibree  a»  Heed. — Fibres 
of  a.  single  cell :  cotton,  vegetable  silk,  bombax  wool  (plant- 
hairs),  eoltonized  ramie  and  china-grass  (isolated  bast- 
cells).  Groups  of  cells  chiefly  bast:  raw  jute,  flax,  aloi;. 
Groups  of  cells  chiefly  bast,  with  traces  of  parenchyma  of 
the  bast :  raw  sida,  abelmoschus,  and  hemp.  Oroups  of 
bast-cells  mixed  with  ducts:  New  Zealand  flax,  manila 
bemp,  esparto,  coir.  E.  M.  ScHACFrER. 

Fi'brin  [etymology  the  same  as  for  flbrel,  an  organio 
■■bstaooe  found  in  the  bkwd  and  lymph.  In  the  former  it 
is  present  in  the  proportion  of  two  or  three  parts  per  thou- 
sand ;  in  the  latter  in  smaller  quantity.  Fibrin  derires  its 
chief  importance  from  being  an  ingredient  of  the  blood, 
msiking  its  first  appeoianoe  in  it  about  the  fliteenth  day  of 
intrtunterine  life,  remaining  constantly  present  thereafter. 
Its  quantity  varies,  howerer,  in  different  parts  of  the  body. 
Arterial  blood  has  more  than  venous,  and  the  large  reins 
near  the  heart  have  less  than  those  at  a  distance;  while  in 
the  blood  of  the  renal  and  hepatio  reios  it  is  usually  ab- 
sent entirely. 

Fibrin  is  the  only  oomponent  of  the  body  which  ooagn- 
latea  spontaneously  ;  and  it  is  by  means  of  this  property 
that  it  is  extracted  from  the  blood  for  examination  and 
analysis.  But  it  must  be  borne  in  mind  that  in  its  natural 
condition  in  the  blood  fibrin  is  always  fluid,  and  its  coagu- 
lated form,  being  abnormal,  does  not  therefore  exactly  rep- 
resent the  original  substance  itself. 

Fibrin  may  be  extracted  from  fireshly-drawn  blood  by 
whipping  it  with  a  bnndle  of  twigs,  to  which,  as  it  coagu- 
lates, it  adheres.  After  washing,  the  ooagulnm  presents  a 
white,  tough  appearance,  and  upon  placing  it  under  the 
mieroseope  it  is  found  to  consist  of  colorless  and  elastic 
filaments  of  considerable  length,  orossing  each  other  in 
every  direction,  so  as  to  form  an  irregular  network.  These 
filaments,  or  fibrillK,  are  exceedingly  small,  having  a  di- 
ameter not  greater  than  f^^^v  or  -^^^^  of  an  inch.  tTitbin 
a  few  minutes  after  blood  has  been  token  from  the  body 
it  commences  to  lose  its  fluid  condition,  gradually  becom- 
ing more  and  more  solid  until  its  coagulation  is  complete. 
It  is  then  said  to  be  clotted.  The  blood  clots  in  the  inte- 
rior of  the  body  after  death ;  also  during  life  when  effused 
Into  the  tissues,  and  also  in  a  blood-vessel  itself  when  a 
ligature  is  placed  around  it.  This  change  depends  wholly 
upon  the  presence  of  fibrin,  for  after  its  withdrawal  the 
blood  remains  fluid  indefinitely.  With  regard  to  the  exact 
nature  of  eoogulation  there  are  many  theories,  but  nothing 
is  definitely  known. 

In  inflammatory  diseases  the  blood  contains  more  fibrin 
and  it  clots  more  quickly.    In  fevers  and  exhausting  dia- 


ita  ^nantity  is  dimiDished,  and  oosgulatioo  is  retarded. 
This  clotting  of  the  blood  is  of  the  utmost  importance  in 
the  preservation  of  life.  When  a  blood-vessel  is  wounded 
or  ant  aoroas,  the  fibrin  of  the  blood  which  is  poured  out 
eoagolatea  upon  the  edges  of  the  vessel,  forming  a  plug,  so 
that  no  more  blood  can  escape.  If  it  were  not  for  this 
spontaneous  coagulation,  it  would  be  impossible  ever  to 
arreat  hssmorrhage. 

As  one  of  the  organio  ingredients  of  the  blood,  fibrin 
must  also  play  an  important  part  in  nutrition,  but  exactly 
what  that  port  is  has  never  been  demonstrated. 

G.  H.  Wyhkoop. 

FibroiOj  tbe  substance  allied  to  homy  tissue,  of  which 
silk  and  sponge  ore  oomposed. 

FiOkrons  Tia'snes,  a  name  applied  to  a  group  of  bis- 
tologioal  elements  which  play  an  important  part  in  tbe 
animal  economy.  They  are  generally  assigned  to  two 
groups — tbe  white  and  the  yellow  flbrons  tissues,  the 
former  found  in  tendons,  fasciae,  and  other  unyielding 
parts,  the  latter  elastic  and  found  in  many  organs,  notably 
\  in  the  middle  coat  of  the  arteries.  Film-oartilage  is  a 
anbatance  intermediate  between  the  fibrous  tissues  and  true 
oartilags,  and  is  fonnd  in  a  great  variety  of  gradations, 
approaching  more  or  less  closely  to  one  or  tbe  other  type. 
Fibrous  tissues,  though  so  important  to  animal  life,  always 
play  a  merely  mechanical  part.  Sparingly  supplied  with 
blood-vessels  and  nerves,  they  are  not  highly  vitalised  and 
have  no  active  functions.  They  are  composed  of  an  albu- 
minoid substance,  which  is  changed  into  gelatine  by  boiling. 
They  are  of  probable  cell-origin,  bnt  when  injured  are  re- 
paired, if  at  all,  by  the  effnaioo  and  subsequent  fibrillation 
of  blood-plasma.  The  white  fibrous  tissue  is  the  principal 
seat  of  rheumatic  disease.  White  fibrous  tissue  exists  also 
in  many  neoplasms,  constituting  fibromata  or  fibroid  tu- 
mors, 

Fib'nla  [Lat,  a  "pin  "  or  "olasp  "],  in  the  vertebrate 
skeleton,  the  outer  of  the  two  bones  of  the  leg  between  the 
knee  and  the  ankle,  the  inner  bone  being  Uie  tibia.  In 
man  tbe  fibnia  is  much  smaller  than  the  tibia,  and  does  not 
quite  reach  the  knee-joint  Its  npper  extremity  ia  the 
styloid  process ;  its  lower,  the  outer  malleolus.  It  is  de- 
veloped from  three  centres,  and  is  regarded  as  the  homo- 
logue  of  the  radius  in  the  upper  extremity. 

Ficherelli,  or  Ficarelli  (Filice),  b.  at  San  6imi- 
gnano,  Tuscany,  about  1605;  studied  painting  under  Eui- 
poli,  and  became  the  friend  and  imitator  of  Oristofano 
Allori.  He  was  an  admirable  copyist  of  Perugino  and 
Andrea  del  Sarto,  and  his  original  works,  now  become 
rare  and  valued,  are  very  delicately  executed,  excelling 
especially  in  the  heads,  which  are  very  pleasing.  His 
style  is  simple  and  natural.    D.  in  1660. 

Fichet  (OuiLLAuifE),  b.  at  Aunay,  near  Paris,  France, 
early  in  the  fifteenth  century;  was  in  1467  rector  of  the 
University  of  Paris,  teaching  at  the  same  time  rhetoric, 
theology,  and  philosophy.  He  was  employed  by  Louis  XI. 
in  making  peace  with  the  duke  of  Burgundy,  and  was  the 
patron  by  whose  influence  the  first  printing-press  was 
brought  from  Qermany  and  set  up  in  the  Sorbonne  at  Paris. 
Among  the  first  books  printed  in  France  were  his  Rhetori- 
coTum  Libri  Ira  (probably  1470)  and  Epiitolm,  in  Parieio- 
rum  Surbona  (1471).  Fichet  afterwards  held  office  at  the 
papal  court  of  Sixtus  IV.  The  date  of  his  death  is  un- 
known. 

Fich'te  (ImiAVCEL  Hcrxakii),  son  of  the  great  Fichte, 
was  b.  at  Jena  July  18,  1787,  and  educated  at  Berlin, 
where  be  studied  philology.  He  was  early  attracted  to 
philosophy,  however,  especially  by  the  ideas  of  hie  father, 
and  mode  a  comprehensive  study  of  its  history.  He  also 
heard  Hegel's  lectures,  but  he  is  said  to  have  felt  rather 
disgusted  at  them,  and  in  his  own  philosophical  writings 
the  opposition  to  Hegel  ia  often  abarp  and  pointed.  He 
spent  the  earlier  part  of  his  life  as  a  teacher,  but  in  1 836 
be  was  appointed  professor  of  philosophy  at  the  University 
of  Bonn,  and  from  1842  to  187S  occupied  tbe  same  office  at 
the  University  of  TUbingen.  His  literary  activity  has  been 
very  comprehensive  and  very  prolific.  The  most  import- 
ant of  his  works  are  Syttem  der  Ethik  (18i0-£3),  Anthro- 
pologie,  neabegrnndet  avf  naturmeeeneehof>liehe»  Wege 
(1860),  and  Psyckologie  ale  Lehre  vom  bevueelen  Oeite  dee 
Meuecken  (1864).  One  of  the  most  interesting  of  his  many 
essays  and  speeches  is  that  with  which  he  opened  a  meet- 
ing of  philosophers  at  Gotha  in  1847,  On  the  Philonphy 
of  the  Future.  He  has  also  written  on  politics  OrvndeUge 
znr  Enlwickelung  der  kUnfiigen  deutechen  Keichnerfateung 
(1848),  and  on  theology.  Die  upeenlative  Theologie  (1846). 
In  opposition  to  the  absolute  identity  of  finite  and  infinite, 
anhjectivo  and  objective,  matter  and  mind,  world  and  Ood, 
which  oharacterizca  the  philosophy  of  Hegel,  I.  H.  Fichte 
teaches  an  absolute  dualism  between  vrorld  and  Ood,  and 
all  his  efforts  have  been  directed  to  the  rational  domonstra- 
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Fichte  (JoRANit  Oottlibb),  tbo  aeoond  of  th«  four 
greatest  philosophera  of  German;,  waa  bom  at  Rammenau, 
in  Upper  Loiatia,  Ma^  19,  I7S2.    He  waa  of  Swediah  de- 
aoent,  and  hia  father  waa  a  ribbon-wearer.    In  hia  earlieat 
jouth  he  exhibited  the  moral  oharacteriatioa  that  appeared 
aabseqoontly  in  the  atem  outlines  of  hia  philoaopnie  tyt- 
tem.     when  he  waa  in  hia  ninth  year  hia  exeellent  memory 
attracted  the  attention  of  the  Baron  von  Miltiti,  who  in- 
terested himself  in  hia  eduoation,  and  plaeed  him  snaaes- 
airely  in  the  famil;  of  a  clergyman  at  Niederan,  at  the 
town-aehool  of  Meissen,  at  the  Prinoes'  School  of  Pforta 
(1774-80).     At  the  latter  place  he  became  acquainted  with 
the  writings  of  Qoethe,  Wieland,  and  Lesaing.     The  latter 
writer  exeroiaed  an  overpowering  influence  on  hia  mode  of 
thinking  and  hia  literary  etyle.     He  studied  theology  at 
Jena  and  Leipaie,  and  began  to  grapple  with  the  problema 
that  form  the  centre  of  hia  philoaopnie  system — those  of 
free-will  and  neoeaaity.     At  thia  time  he  atudied  the  aya- 
tems  of  Spinoia  and  Wolff,  and  adopted  a  fatalistic  view 
of  life.     While  acting  aa  family  tutor  in  Zurich  (1790)  he 
made  the  acquaintance  of  Johanna  Rahn,  niece  of  the  poet 
Klopatook,  whom  he  subsequently  married.     Returning  to 
Leipaie  in  1790,  he  began  the  study  of  the  Kantian  cri- 
tiquea,  which  had  been  pnbliahed,  the  critique  of  Pure  Xea- 
ton  in  1781,  of  Practical  Return  in  1788,  and  that  of  the 
Judgment  in  1790.     He  now  found  a  new  world,  and  began 
to  live  a  higher  life.     He  aaw  free-will  to  be  the  higheat 
principle,  and  hia  fataliatic  theories  orumhled  away  at  once. 
He  visited  Kant,  and  presented  as  bis  letter  of  introduction 
the  manuaoript  of  a  Critique  a/ all  Revelation,  a  work  com- 
posed in  five  days.    It  won  him  Kant's  respect  and  esteem, 
and  OB  its  anonymona  publication  was  taken  for  an  original 
work  of  Kant  by  the  philosophic  public.     Fichte,  being 
announced  aa  its  author,  found  himself  at  once  in  the  fore- 
moat  rank  of  philosophers.     After  hia  marriage  in  179S  he 
pnbliahed  a  work  in  which  he  attempted  to  jastifjf  the 
French  Revolntion,  and  by  this  brought  upon  himself  tbo 
suapioion  of  the  Oerman  governments.     Nevertheless,  in 
1794  he  waa  called  to  the  chair  of  phlloaophy  in  Jena,  to 
ancceed  Reinbold,  and  there  came  Into  personal  oontaet 
with  Ooethe,  Schiller,  Wieland,  Herder,  Humboldt,  and 
Jaeobi,  and  carried  on  an  extensive  oorrespondenee  with 
Rainhold,  Sohelling,  Tieck,  Novalis,  and   the  Sohlegels. 
Fichte  here  elaborated  the  great  central  work  of  his  sys- 
tem, in  which  he  attempted  to  demonstrate  the  basia  of  the 
Kantian  system  by  an  Analyeia  of  Conteimuneee.     Kant 
had  borrowed  his  categories  from  the  traditiona  of  formal 
logic,  and  thoa,  whilehe  combateddogmatiam,  had  grounded 
his  aystem  on  a  dogmatic  basis.     Fichte  sought  to  correct 
tbia-by  supplying  a  atriot  deduction  of  the  caXegoriea  from 
pure  consciousness,  and  thus  to  place  philoaophy  for  ever 
beyond  the  reach  of  skepticism,  and  make  it  rival  geometry 
in  the  certainty  of  its  results.     His  Science  of  Knowledge 
(  Wiieenicha/Uilekre)  appeared  in  1794.     Goethe,  who  had 
read  it  sheet  by  sheet  as  it  paaaed  through  the  preas,  wrote 
him :  "  In  my  opinion,  yon  will  oonfer  a  prioeleaa  benefit 
on  the  human  race,  and  make  every  thinking  man  yonr 
debtor,  by  giving  a  soientifio  foundation  to  that  upon  which 
nature  seems  long  ago  to  have  agreed  with  herself."     It 
was  the  first  attempt  in  the  hiatory  of  human  thought  to 
unfold  dialectieally  from  the  Ego  the  a  priori  oonditiona 
of  all  knowledge.     It  waa  at  once  adapted  by  the  leading 
thinkera  of  the  Kantian  school.     In  an  essay  On  the  Oronnd 
of  our  FnUX  in  a  Divine  Oovemment  of  the   World,  which 
he  pnblished  in  his  Pkiloeopkieal  Journal  in  1793,  he  used 
language  in  speaking  of  the  moral  order  of  the  world  im- 
plying its  equivalence  to  the  idea  of  Qod,  and  thus  aroused 
the  charge  of  atheism  against  bim.     This,  strengthened  by 
the  prejudice  created  by  bis  work  on  the  French  Revolu- 
tion, resulted  in  hia  dismissal  from  his  professorship,  not- 
withstanding a  vigorous  self-defence.     To  add  to  his  mis- 
fortune, Kant  at  tbis  time  saw  fit  to  publish  his  disclaimer 
of  Fichte's  system  as  a  true  interpretation  of  his  own.     He 
declared  that  in  his  opinion  the  Science  of  Knoicledge  was 
an   altogether  faulty  system,  obimerioal   and   ephemeral. 
Refused  protection  by  neighboring  states,  but  assured  of 
toleration  by  Frederick  William  III.  of  Prussia,  he  re- 

g aired  to  Berlin,  and  came  into  intimate  association  with 
chleiermacher,  Frederick  Schlegel,  Novalis,  Tieok,  Bcbel- 
ling,  and  others.  Hero  he  published  several  eloquent  popu- 
lar expositions  of  hia  system,  the  most  prominent  of  which 
are  the  Deitination  of  Man  (1800),  The  Sun-clear  Report  to 
the  J^lie  upon  the  Titie  Nature  of  th^  Latest  PhUoaophy — 
an  Attempt  to  Force  the  Reader  to  an  Understanding  of  it 
(1801),r*<!  Wag  to  the  Bleued  Life  {n06).  An  outline  of 
the  pbilosophy  of  history  appears  in  his  Characlerietict  of 
the  Present  Age  (1806).  In  bis  Addreeeet  to  the  German 
Nation  be  took  a  bold,  patriotic  stand  against  Napoleon 
(1808).     He  became  rector  of  the  University  of  Berlin  upon 


its  eatabtiahrasnt,  aad  excited  a  powerful  inflnenee  npon 
its  conatitntion.  The  new  career  opening  to  him  after  the 
downfall  of  Napoleon  waa  cut  abort  by  hia  death  from 
typhoid  fever  on  Jan.  27,  1814. 

_  Aa  a  philosopher,  Ftchte'a  position  is  that  of  the  imme- 
diate successor  of  Kant  and  the  oompletcr  of  the  critical 
system.      Kant  had  endeavored  to  obtain  a  critical  insight 
into  the  nature  of  knowledge.    It  was  for  him  the  product 
of  two  factors — the  Ego,  or  subject,  and  things-in-them- 
selves.     He  endeavored  to  determine  aeourately  the  vala* 
of  the  subjective  ooefioient  of  our  knowledge.    The  intu- 
itions of  Time  and  Space,  and  the  categories  of  Quantity, 
Quality,  Relation,  and  Modality,  were  found  to  be  the  re- 
sults of  the  spontaneity  (or  original  action)  of  the  Bgo ; 
and  these  results  formed  the  subjective  ooefliciont  of  know- 
ledge.    Kant  did  not  show  how  these  determinations  arise 
in  the  spontaneous  activity  of  the  Ego ;  he  only  inferred 
that  they  did  thus  arise  from  the  demonstrated  impossi- 
bility of  their  arising  from  experience.     They  wora  logical 
conditions  of  all   experience  whatsoever,  and  wen  pre- 
supposed by  experience,  instead  of  derived  from  it.     The 
most  obvious  dimcnlties  of  Kant's  theory  were  removed  by 
Fichte's  science  of  knowledge.     They  were  two :  1.  Kant 
held  that  the  subjective  faotor  of  knowledge  included  the 
general  forms  or  laws  (Time,  Space,  Causality,  etc.),  while 
objective  things  ^sr  le  furnished  the  contents  of  sensation, 
or  in  other  words  affected  the  sensory.     But  to  affect  is  to 
cause,  and  hence  Kant,  while  he  denied  all  objective  exist- 
ence to  the  subjective  factor  of  knowledge,  was  obliged  to 
apply  the  category  of  causality  to  things  in  themselves,  in 
order  to  justify  their  necessity  in  hia  theory.     Thus,  hia 
aubjectiTeooeffloient  belonged  alao  tohis  objectiveeoelBcicnt 
of  knowledge.     Fichte  avoided  this  glaring  inconsistency 
by  showing  that  the  activity  of  the  Ego  furnishes  the 
groundwork  of  the  objective.     In  ordinary  consciousness 
we  do  not  perceive  this  phase  of  the  activity  of  the  Ego, 
but  by  disciplined  reflection  the  mind  may  acquire  the 
power  of  seeing  the  mental  genesis  of  the  ideas  of  Time 
and  Space  and  of  the  laws  of  Causality,  Substantiality, 
etc.,  and  the  rasulting  objectivity  which  we  give  to  the  mero 
subjective  feeling  which  is  the  basis  of  all  sensation.     2. 
Kant's  illogical  attempt  to  destroy  dogmatism  by  the  cri- 
tique of  Pure  Reason,  as  well  as  skepticism  by  the  critique 
of  Practical  Reason,  has  been  mentioned.    He  had  not  de- 
duced the  necessary  basis  of  his  categories,  but  had  dog- 
matically aasumed  them  from  logic,  without  proving  them, 
and  benoe  had  left  his  philosophy  open  to  skepticism. 
Fichte  made  a  searching  analysis  of  Conseiouaness,  and, 
starting  from  the  self-identity  of  the  Ego  =  Ego,  or  A  •»  A, 
and  proceeding  to  the  self-distinction  of  the  Non-ego  not 
c-  Ego,  or  —  A  not  —  A,  he  reaches  the  idea  of  limitation  or 
division  of  the  totality  by  mutual  exclusion  of  the  self  and 
the  not-aelf.     Thus,  the  first  analysis  shows  the  geneaia  of 
the  categories  of  Quality, — Reality,  Negation,  Limitation. 
Purauing  thia  aubtle  psychological  analysis,  he  arrives  at 
the  other  categories,  and  establishes  the  fundamental  dis- 
tinctions between  realism  and  idealism,  between  theoretical 
and  practical.     The  most  wonderful  charaoteristio  of  this 
psychological   analyais — which  is  valid   for  all  time,  al- 
though Fichte's  concrete  applications  of  hia  philosophy  to 
the  worlds  of  nature  and  history  lack  value  by  reason  of 
his  failure  to  study  each  department  in  ita  detailed  de- 
relopmenta — conaiats  in  hia  aemonstration  of  the  succes- 
siTe  additions  made  by  reflection  in  the  endeavor  to  beoome 
self-oonscioua.     For  instance,  in  order  to  be  conscious  of 
feeling,  the  mind  thinks  it  under  the  form  of  time :  to  be 
conacioua  of  feeling  and  time,  it  thinka  it  under  the  form 
of  apace;  to  he  conscions  of  the  latter,  it  thinks  the  object 
under  the  form  of  causality.     Thus,  it  successively  recog- 
nises its  own  phases  of  formal  activity  aa  conditiona  of 
objectivity,  and  adds  these,  one  after  the  other,  to  its  sen- 
sation, and  thereby  arrives  at  the  perception  of  an  ol^eot 
in  apace  whiofa*  affects  the  organ  of  sensation.  This  prooess 
is  present  in  all  peroeption  of  external  objects,  bnt  is  rapid 
and  nnconscious.     As  with  Kant,  so  with  Fiohte,  the  great- 
est stress  was  laid  on  the  free-will  and  the  moral  aspect  of 
human  nature. 

Ficbte'a  complete  works  were  oolleeted  and  edited  in 
eight  volumes  by  his  son  in  1845-46.  Access  to  bis  system 
through  English  translations  is  now  quite  adequate.  The 
Life  of  Fichte  and  his  popular  writings,  including  The 
Nature  of  the  Scholar,  The  Voealion  of  the  Scholar,  The 
Destination  of  itan.  Characteristics  of  the  Present  Age.  Wag 
toteards  the  Blessed  Life,  Outlines  of  the  Doctrine  nf  /Cnoic- 
ledge,  were  pnblished  in  London,  translated  by  William 
Smith  (1848-49).  The  Destination  of  Man  was  also  trans- 
lated by  Mrs.  Percy  Sinnett  (London,  1846),  and  a  portion 
of  it  by  one  of  the  contributors  to  Uedgs's  Oerman  Prose 
Writers  (New  York,  1856).  The  Science  of  Knowledge 
(ed.  of  1794)  and  Science  of  Rights  were  translated  by  A. 
B.  Krocger  (Philadelphia,  1868-70).     In  the  Journal  of 
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AxemlatiM  Pkilotopky  (St  Iiooii)  h»Te  ■pneand  (a)  ?%• 
htrodactum  to  tJU  iSWeiie*  ^  KnmOtdg*  (ed.  of  17M),  (i) 
dritlcint  of  PkitotO]Mttd  %«<aiM,  (a)  Am-e<Mir  Stat*ma»t, 
Id)  lfe»  Bxpooition  of  lh»  SeUimt  of  KiimAtAg*  (1801), 
(e)  fn^»  of  CvMoiaiumtm.  (8m  artielea  on  Kaht,  Scbil- 
Lnis,  HaocL,  Lmainn,  aod  OiBiiAir  PHiLompar.) 

WIU.IAII  T.  Uabsib. 
■  Fick'telgebirge  (the  "  Pine  Honiita.in>  ")  la  a  ihort 
bat  broad  range  of  mountaini,  covered  with  firs  and  pinea, 
on  the  northern  frontier  of  Bavaria.  They  are  not  re- 
markable for  their  height,  the  highest  peak,  Sohneeberg 
("  Soow  Mountain  "),  riaing  only  SS33  feet,  hut  by  reaaon 
of  their  central  poaition  they  form  the  nnoleaa  from  whioh 
all  the  obief  monntain-rangea  of  Germany  diverge,  and 
they  aeparate  the  affluenta  of  the  Qerman  Ooean  and  the 
Black  Sea,  the  Naab  deacending  from  them  ou  the  8.  to 
the  Danube,  the  Main  on  the  W.  to  the  Rhine,  the  Saala 
on  the  K.,  and  the  Eger  on  the  E.  to  the  Elbe. 

Fici'no  (Mabsilio),  oelebrated  as  the  reviver  of  Pla.- 
tonie  philoaophy  in  Italy,  waa  b.  in  Florence  in  1*33,  and 
d.  at  Careggi  in  U98.  When  atill  a  youth  he  waa  aeleoted 
and  earcfally  educated  by  Coaimo  de'  Medici  with  a  view  to 
place  him  at  the  head  of  a  propoaed  academy  for  the  cul- 
tivation and  diasomination  of  Platonic  philoaophy.  The 
seal  of  Cosimo  for  Platonism  had  been  kindled  oy  the  en- 
thnaiaam  of  a  learned  Qreok — George  Oemiatua  Pletho— 
who  had  come  from  Conatantinople  with  John  Palaaolo- 
gua  II.  to  the  Council  of  Florence  on  the  miaaion  whioh  ra- 
■nlted  in  the  union  of  the  ohurohea  of  the  Eaat  and  Weat, 
ia  li38.  The  academy  which  waa  founded  in  1460  became 
in  after  yeara  an  aajlum  for  the  few  learned  Greeka  who 
had  fled  to  Italy  on  the  capture  of  Conatantinople  by  the 
Tarka  (1453).  About  thia  time  the  invention  of  the  art  of 
printing  contributed  the  neceasary  meana  for  the  rapid 
spread  of  elaaaic  atudy,  by  maltiplying  and  rendering  ae- 
eeesible  the  originals  and  tranalationa  of  the  aame.  Ficino 
banalated  into  Latin  the  entire  worka  of  Plato  (1484)  and 
Plotinus  (1492),  accompanying  them  with  a  more  or  leas 
eomplote  oommentary.  Beaidea  theae,  he  made  tranalationa 
of  many  of  the  worka  of  Proclua,  Jamblichua,  Porphyry, 
Dionyaioa  Areopagita,  Hermea  Triamegiatua,  Alcinoua, 
Speaaippua,  and  Xenooratea.  Hia  tranalationa  are  fre- 
quently reprinted  aide  by  aide  with  the  Greek  text  in  mod- 
em timea,  and  are  found  of  apecial  value  in  reatoring  the 
original  text,  a*  it  aeema  that  he  had  before  him  manu- 
■eriptf  now  lost.  Hia  Latin  is  pure,  literal,  and  pern>ioa- 
oofl.  Hia  work  on  the  Platonic  theology  (1482),  in  eighteen 
booka,  treats  of  the  nature  of  the  aoni,  of  spirits,  and  of 
Sod.  It  ia  especially  devoted  to  the  proofa  of  immortal- 
ity and  the  refutation  of  the  Averroistic  doctrine  of  the 
World-Soul  or  Mundane  Intelligence,  which  makes  the 
tetter  to  be  immortal  and  the  particular  soul  to  be  perish- 
able, being  cognizant  of  univsrsala  only  through  participa- 
tion in  the  higher  intelligence.  The  most  important  iea- 
tare  of  the  philoaophy  of  Ficino  ia  hia  claim  to  harmonice 
Platonic  idealiam  with  Christian  doctrine.  Thia  made 
Platonism  very  popular,  and  gave  rise  aubaeqnently  to  a 
•ohool  of  mystioa  which  numbers  Pico  of  Mirandola,  Rench- 
lin,  Agrippa  of  Netteaheim,  Patritiua,  Teleaiua,  Ramus, 
mod  others.  The  auppoaed  eonneotion  of  Neo-Platoniam 
with  Jewiah  myatieiam  through  the  Cabbala,  and  the  dia- 
eovery  of  a  profound  eaoterio  doctrine  beneath  the  letter 
of  the  Bible,  stimulated  the  enthusiasm  of  ita  votaries. 
Freedom  in  philoaophy  begins  with  the  conflict  of  author- 
ities, aa  Gibbon  remarka.  The  conflict  between  the  achoola 
of  Platonlam  and  Ariatotelianism  at  that  time  prepared 
the  way  for  the  original  thinking  of  the  following  cen- 
turies. Ficino,  with  Beaaarion  before  him  and  Pico  after 
bim,  stands  opposed  to  Pomnooatina,  the  reviver  of  Alez- 
amdrian  Peripateticism.  Toe  collected  worka  of  Ficino 
(not  inclnding  the  tranalationa  of  Plato  and  Plotinua)  were 
pnblished  at  BMe  in  2  vola.  fol.,  l&fll  and  157S;  reviaed 
with  additions,  Paris,  1S41,  2  vola.  fol.     W.  T.  Habbii. 

Fic'tion,  in  law,  in  its  ordinary  meaning,  is  an  aaanmp- 
tion  that  a  thing  is  true  which  is  either  not  true,  or  which 
is  as  probably  false  as  true.  Mr.  Best,  an  anthor  on  Prt- 
mmptiont,  distingniahee  it  firom  a  presumption,  a  mere  rule 
of  law  established  for  the  purpose  of  reaching  a  certain 
eonclusioo,  though  it  may  be  arbitrary,  which  is  based  on 
pablie  convenience  or  on  the  difficulty  of  arriving  at  the 
exaet  truth.  Thus,  the  rule  that  a  child  nnder  seven  years 
of  age  cannot  commit  a  felonious  crime  is  a  oonelnsive 

S resumption,  rather  than  a  fiction.  Some  writers — aa, «.  g., 
It.  Maine  (aee  hia  work  on  Aueient  Law) — use  the  word 
"  fiction "  in  a  broader  sense,  to  signify  any  assumption 
which  oonceala,  or  aflecta  to  conceal,  the  fact  that  a  rule 
of  law  haa  undergone  alteration,  its  letter  remaining  un- 
changed while  its  operation  ia  being  modified.  From  thia 
point  of  view  fiction  ia  a  powerful  agency  in  the  improve- 
ment of  law.    By  meana  of  it  new  viewa  more  adaptod  to 


the  age  are  introdaeed  nadar  eolor  of  observance  of  aBolent 
forma.  The  ageneiea  causing  the  progress  of  jnTispmdeaoe 
are  fietion,  equity  (see  Equirr),  and  legislation.  Among 
these.  Action  has  played  no  nnimportant  part.  In  some 
instances  courts  have  even,  by  meana  of  it,  subverted  the 
will  of  the  legislature.  A  atriking  instance  of  thia  inten- 
tional employment  of  fiction  is  foood  in  the  early  Eng- 
lish atatuto  of  eatailmenta.  The  history  of  thia  aubjcot  ia 
ao  illuatrative  that  it  will  be  atsted  with  aome  fnlnesa.  It 
ia  a  well-known  rule  of  the  English  common  law  that  a 
conveyance  of  land  "to  A  and  his  ieirt"  gives  him  the 
complete  ownership  and  power  of  disposal  of  the  property. 
If,  however,  the  words  "  koiri  of  tht  bodjf  "  were  used,  in- 
stead of  "  heirs,"  the  effect  would  be  diflerent.  Buoh  lan- 
guage points  only  to  deacendanta ;  and  aa  ther;  might  be 
none,  the  estate  waa  deemed  to  be  a  conditional  one.  If 
"heira  of  the  body"  ahould  oome  into  eziatence,  the  con- 
dition on  which  the  eatate  waa  given  waa  deemed  to  be 
performed,  and  the  title  of  A  for  certain  purposes  became 
absolute.  For  example,  he  could  sell,  and  thus  out  off  all 
claim  on  the  part  of  his  descendants,  or  ho  could  forfeit 
the  property  by  hia  treason,  or  encumber  it  by  his  volun- 
tary act.  If  none  of  theae  acta  were  done,  the  estate  would 
paaa  to  anrviving  heira  of  the  body,  and  if  there  were  no 
aneh  persons,  would  revert  to  the  original  grantor. 

The  English  landed  proprietors  being  dissatisfied  with 
this  result,  through  their  infinenoe  in  Parliament  caused  a 
atstnte  to  be  paaaed  in  the  reign  of  Edward  I.  (13  Edw.  I. 
0.  1)  which  was  designed  to  prevent  it,  and  to  vest  the 
ownership  in  A  in  the  ease  auppoaed,  and  at  the  aame  time 
deny  to  him  the  power  to  sell  or  to  encumber  the  property. 
The  intention  waa  that  he  should  nse  it  as  owner,  tell  trees, 
mine,  end  do  ether  proprietory  acta,  while  at  the  same 
time  the  property  should  descend  aooording  to  the  line 
presoribed  in  the  terms  of  the  gift.  From  thia  violation 
of  a  oardinal  rule  of  ownership  miaehievoua  conaequencea 
soon  developed  themselves.  Creditors  and  purchasers  were 
defrauded,  leasees  were  deprived  of  their  leases,  for  the 
tenant  in  possession  could  make  no  deed,  mortgage,  or 
lease  whioh  should  outlast  his  own  life,  though  he  ap- 
peared to  all  observers  to  be  the  owner.  Records  of  title 
were  unknown,  so  that  fraud  was  easily  practised  by  one 
who  had  all  the  outward  badges  of  ownership.  Thia  state 
of  things  waa  endured  for  a  long  period,  the  nobility  be- 
ing unwilling  to  repeal  a  law  which  tended  ao  atrongly  to 
the  preaervation  of  their  eatates. 

In  the  reign  of  Edward  IV.,  after  the  lapaa  of  nearly 
two  hnndred  years,  the  courts  allowed  a  notitioua  legal 
proceeding  to  be  gone  through  with,  whioh  waa  deolai-ed 
to  have  the  effect  to  deatroy  the  entoilment,  and  to  enable 
A  in  the  oaae  auppoaed  to  become  abaoluto  owner.  It  waa 
a  pure  fiction,  called  a  "  common  recovery,"  and  ao  under- 
stood by  all  partiea  to  it.  It  waa  a  fiotitioua  lawauit  with 
regular  and  formal  partiea,  and  iU  effect  waa  to  deatroy 
the  entailment,  and  veat  an  abaoluto  title  in  the  first  per- 
son named  in  the  entailment  (A).  The  rule  soon  became 
so  perfectly  settled  that  it  was  impossible  for  a  oonvey- 
anoer  to  frame  a  regular  entailment  without  having  it  sub- 
ject to  thia  mode  of  diainonmbering  the  title,  ao  that  a 
"  common  recovery  "  became  a  mere  mode  of  conveyance. 
In  later  timea  the  fiction  hod  become  ao  tranaparent  and 
so  oumbroua  that  the  Parliament  aubatituted  in  ita  place  a 
mere  deed  of  conveyance,  known  aa  a  "  dieentailing  deed  " 
(3  and  4  Wm.  IV.  o.  74).  The  case  ia  of  interest  and  value 
aa  ahowing  how  the  fiction,  after  being  ollowed  for  a  time, 
ia  ultimately  recognized  as  a  change  or  modification  of  law, 
and  tenda  to  aaaume  the  form  of  a  precise  provision  by 
means  of  a  statute. 

There  are  many  fictions  of  law  now  regularly  reeortcd 
to,  and  having  a  powerful  influence  on  the  adminiatration 
of  juatice.  It  la  a  oardinal  maxim  that  a  legal  fiction  muat 
be  oonaistent  with  equity.  This  doctrine  has  not  been  nni- 
versally  followed,  particularly  in  the  ao-ealled  doctrine  of 
"relation."  The  meaning  of  that  doctrine,  ao  far  as  it 
refers  to  time,  is,  that  in  some  cases,  when  an  act  ia  done 
on  a  particular  day,  it  ahall  be  conaidered  for  legal  pur- 
poaes  aa  being  done  on  aome  earlier  day.  The  act  ia  then 
aaid  to  "  relate  book  "  to  that  prior  day.  One  miachievona 
oonaeqaenoe  of  thia  rule  was  that  if  a  law  wag  passed  dur- 
ing a  aeaaion  of  Parliament,  it  "related  back  to  the  firat 
day  of  the  aeasion,  although  weeka  or  montba  might  have 
elapaed.  By  thia  vicious  retrospection  an  act  which  was 
perfectly  lawful  when  committed  might  be  treated  aa  a 
crime.  Thia  reault  was  done  away  with  by  the  atatute  of 
33  Geo.  III.  0.  13,  which  enacted  that  the  time  when  an 
act  reoeivea  the  royal  aasent  ahall  be  the  date  of  ita  com- 
mencement, unleaa  some  other  proviaion  ia  made  by  law. 
The  same  rule  prevails  in  thia  oountry.  The  doctrine  of 
"relation"  is  reaorted  to  in  bankruptey,  referring  the 
effect  of  the  decree  back  to  aome  date  earlier  than  that  of 
the  oommenoement  of  the  pioceedingt.    It  ii  alio  used  in 
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rauij  other  oaaes,  not  only  as  to  iima,  bat  m  to  plaoe,  pat^ 
•on,  or  thing,  and  in  general  is  made  to  work  connatentlj 
with  right  and  juatiee,  Aa  initance  of  it  may  be  noticed. 
Should  a  peraon  deliver  a  deed  eonditionally,  or  in  McraM^ 
and  anbaequently,  between  the  time  of  the  fint  and  the 
nitimate  delirerj,  beeome  diaabled  to  oonvey,  the  law  will 
rafer  the  tnuiiaction  bank  to  the  first  delirery,  for  the  pnr- 
pose  of  upholding  it.  In  other  aspects  of  the  oaso  the 
oonveyanee  would  only  take  effect  tram  the  delirery  trans- 
piring after  the  condition  had  been  performed. 

Another  instance  of  a  fiction  is  the  legal  mle  that  "  the 
bw  regards  no  fraotion  of  a  day."  By  means  of  this  the- 
ory a  person  bom  on  the  seTenth  of  the  month  beoomes  of 
full  age  twenty-one  years  later  on  the  sixth.  The  fiction, 
however,  gives  way  where  justice  requires  that  a  distinc- 
tion should  be  taken  between  two  acts  done  on  the  same 
day.  In  this  case  a  single  moment  may  be  decisive,  as 
where  two  or  more  oonveyanoos  are  left  for  reoord  on  the 
same  day  by  parties  having  antagonistic  interests. 

Attempts  have  been  made  by  various  writers  to  classify 
Actions,  but  without  much  practical  suooess.  They  are  said 
to  be  limited  by  three  principal  rales :  fint,  the  fiction 
mast  have  the  semblanoe  of  truth :  that  which  is  impos- 
sible is  not  to  be  feigned.  .Second,  it  shall  not  be  allowed 
to  work  an  injury.  Tkird,  it  is  only  to  be  resorted  to  to  ao- 
eomplish  the  end  for  which  it  was  introduced.  To  that  ex- 
tent it  cannot  be  contradicted ;  beyond  that  it  may  be  im- 
pugned. "  The  law,"  says  Gould,  J.,  in  Lord  Rajfmmtd'i 
Keportt,  516,  617,  "  does  not  love  t-hat  rights  should  be  de- 
stroyed, but,  on  the  contrary,  for  the  supporting  of  them 
invents  notions  and  fictions. '  When  they  are  urged  to  an 
intent  and  purpose  not  within  their  reason  and  policy,  a 
party  injuriously  affected  by  them  may  show  the  truth. 

T.  W.  DWIOHT. 

Fi'cna  [Lat.,  a  "fig"].  The  genus  Fiem  belongs  to 
the  Artooarpaceae,  or  bread-fruit  family,  in  which  it  is  as- 
sociated witn  the  bread-fruit  of  the  Pacific,  the  jack  of  the 
Indian  Archipelago,  the  mulberry,  the  Osage  orange  of  our 
own  country,  and  the  notorious  upas  tree  of  Java.  The 
common  fig  tree  {Fieu*  eurt'ca)  is  the  most  valued  repre- 
sentative of  this  genus;  it  is  a  deeiduous  tree,  attaining  to 
a  height  of  from  fifteen  to  thirty  feet,  and  often  living  to  a 
great  age.  The  fig  itself  is  a  multiple  fruit  formed  from 
monoecious  fiowers  aggregated  togetoer  in  the  interior  of 
a  hollow  fleshy  receptacle.  Figs  are  highly  prized  in  the 
fresh  state,  but  they  are  more  generally  esteemed  in  the 
dried  condition,  in  which  state  they  form  an  important 
article  of  commerce  from  the  Mediterranean,  and  especially 
from  Turkey.  They  are  dried  in  the  sun,  and,  containing 
a  large  amount  of  grape-sugar,  this  in  the  process  of  dry- 
ing serves  to  preserve  them.  Many  trees  of  the  family 
yield  a  remarkable  milky  juice,  wliich,  inspissated,  forms 
the  caoutchouc  of  commerce.  The  original  India-rubber 
plant,  or  Fieu»  elattica,  of  Java,  is  one  of  these.  The 
celebrated  banyan  tree  ( Fieut  Indt'ea)  of  India  yields  the 
well-known  resin  gum-loo.  Several  of  the  Fid  have  pois- 
onous qualities.  One  of  the  most  remarkable  species  is  the 
peepul  or  Bo-tsbe  (which  see).  E.  C.  H.  Dat. 

Fid'dletown,  post-tp.  of  Amador  oo.,  Cat.  Pop.  1219. 

Fid'ei  Commis'iinm  [Lat.,  "committed  to  (one's) 
faith "],  a  species  of  trust  existing  under  the  Roman  or 
civil  law  which  was  employed  to  effect  the  testamentary 
disposition  of  property  to  certain  persons  who  by  law 
were  incapable  of  reoeiving  it  by  direct  devise  or  bequest. 
Exiles,  strangers,  unmarried  persons,  those  who  had  no 
children,  and  some  other  classes  of  persons  wore  nnder 
this  disability,  and  whenever  a  testator  desired  to  evade 
this  law  and  leave  his  property  to  one  thus  debarred,  he 
selected  some  person  as  nelr  or  legatee  who  was  not  inca- 
pacitated from  taking;  annexing  a  request  to  the  gift  that 
ne  who  was  thus  constituted  a  recipient  of  the  property 
should  bold  what  he  received  in  trust  for  him  who  wan  in- 
tended OS  the  real  object  of  the  testator's  bounty.  When 
this  form  of  trust  was  first  adopted  there  was  no  means  by 
which  the  duty  imposed  upon  the  immediate  donee  could 
be  enforced  against  bim.  Its  fulfilment  depended  entirely 
upon  bis  good  faith  and  honor.  From  this  circumstance 
the  trust  received  the  name  ot  fidei  eommiunm.  In  Inter 
times,  however,  to  prevent  the  frauds  which  were  some- 
times perpetrated  by  failure  to  fulfil  such  trusts,  laws  were 
enacted  rendering  their  execution  compulsory.  In  the 
time  of  Justinian  a  law  was  adopted  by  which  a  trustee 
could  be  compelled  to  disclose  under  oath  the  fact  that  a 
trust  had  been  committed  to  him.  From  fidti  eommima 
was  derived  the  doctrine  of  uses  in  the  English  law.  (See 
Uses.)        Okorge  Chase.    Revised  by  T.  W.  Dwiobt. 

Fide'nfBf  an  ancient  Latin  city  on  the  left  bank  of  the 
Tiber,  5  miles  above  Rome.  Livy  erroneously  calls  it  an 
Etruscan  city.  In  Rome's  early  days  Fidonce  was  her 
powerful  rival  and  anomy,  bat  it  declined  aa.  Borne  in- 


snd  befen  Cioero'*  time  was  au  inaignifioaot  vil- 
lage, important  only  for  its  ta£a-qnarries. 

Fi'des  [Lat.,  "faith"],  in  the  religious  system  of  an- 
cient Rome,  was  the  pertonification  of  good  faith,  repro- 
sented  as  a  venerable  matron  orowned  with  lanrel  or  oUva^ 
and  carrying  eom  and  fniits.  Bides  Pabliea  had  a  tempi* 
on  the  Capitoline,  boUt  by  Numa. 

Fief,  an  estate  or  dignity  held  of  a  feudal  superior 
upon  condition  of  military  service.  (See  Fct'OAi.  SrsTsa, 
by  Pbcs.  T.  D.  Woolskt,  S.  T.  D.,  LL.D.) 

Field  (Ctrvs  West),  a  son  of  Rev.  David  D.  Field, 
D.D.  (1781-1867),  was  b.  at  Stockbridge,  Mass.,  Nov.  30, 
1819;  wasedaeated  in  Stookbridge,  became  a  clerk  in  New 
Tork  when  fliteen  years  old,  and  became  the  head  of  a  pros- 
perous meroantile  bnsiness.  He  travelled  in  1 853  in  Sonth 
America  for  six  months,  and  on  his  return  became  inter- 
eated  in  oeean-telegraphy.  Having  been  applied  to  for  aid 
in  building  a  land-telegraph  across  Newfoundland,  to  re- 
ceive the  news  from  a  line  of  fast  steamers  to  ply  between 
St.  John's  and  Ireland,  the  idea  struck  him  of  carrying  the 
wire  across  the  Atlantic.  In  1854  he  obtained  from  the 
legislature  of  Newfoandland  the  exclusive  right  for  fifty 
yeara  of  landing  telegraph  cables  ftom  Europe  and  Amer- 
ica on  that  island.  Mr.  Field  next  formed  a  company 
known  as  the  "New  York,  Newfoundland,  and  London 
Telegraph  Company,"  with  Peter  Cooper,  Wilson  G.  Hunt, 
Marshall  0.  Roberts,  Moses  Taylor,  and  Chandler  White, 
and  in  two  years  the  lines  were  finished  from  Now  York 
across  Newfoundland.  The  first  cable  to  extend  from  New- 
foundland to  Capo  Breton  Island  having  been  lost  in  a 
storm  while  it  was  being  laid  in  1855,  a  second  cable  was 
laid  in  1856.  In  that  year  be  wont  to  London  and  organ- 
ised the  "  Atlantic  Telegraph  Company,"  of  which  he  fur- 
nished one-fourth  of  the  capital.  The  V.  S.  and  British 
governments  furnished  ships  for  the  enterprise.  Mr.  Field 
accompanied  the  expedition  of  1857,  the  two  of  1858,  and 
those  of  1865-66  for  the  laying  of  eablee.  Of  these,  the 
fiiat  two  were  failures,  and  the  cable  laid  by  the  third 
worked  bat  a  short  time.  The  public  lost  faith  in  the 
enterprise,  civil  war  followed  in  the  U.  S.,  and  Mr.  Field 
could  not  obtain  the  ei^ital  to  renew  the  attempt  until 
1866.  In  that  year  the  Great  Eastern  laid  1200  miles, 
when  the  cable  parted,  and  was  lost  for  the  time.  In  1864 
a  cable  was  successfully  laid,  and  the  cable  of  1866  was 
pioked  up  in  mid-ocean  and  completed  by  the  Qreat  East- 
em.  At  last,  after  nearly  thirteen  years  of  unceasing  toil, 
Mr.  Field  was  completely  successful.  Ue  crossed  the  At- 
lantic some  fifty  times  in  his  work.  He  has  been  the  re- 
cipient of  many  medals  and  other  honors,  and  was  after- 
wards interested  in  establishing  telegraphic  communication 
between  Europe,  India,  China,  and  Australia,  and  with  the 
West  Indies  and  South  America.  At  present  (1874)  Mr. 
Field  is  engaged  in  the  effort  to  raise  the  necessary  capital 
to  lay  a  submarine  cable  from  San  Francisco  to  Japan,  thus 
completing  the  telegraphic  circuit  of  the  globe.  Since  1887 
three  trans-Atlantic  cables  have  been  successfully  laid,  and 
telegraphic  communication  has  been  uninterrupted. 

Field  (DAVin  Dudlct),  D.  D.,  American  clergyman,  b. 
at  East  Gnilford,  Conn.,  May  20,  1781,  graduated  at  Ynle 
College  1802 ;  waa  aettled  at  Haddam,  Conn.,  from  Apr.  11, 
1804,  to  1818,  and  then  at  Stockbridge,  Mass.,  from  Aug.  25, 
1819,  to  1837;  then  at  same  church  as  before  in  Haddam 
from  Apr.  11,  1837,  until  1851,  when  he  returned  to  Stock- 
bridge.  He  published  a  Hittory  of  Middtetex  County, 
CoHH,,  in  1817, a  Hittory  of  Berkthtre  Ciiuntt/, Man., in  1829, 
Sermon;  etc.,  and  d.  at  Stockbridge,  Mass.,  Apr.  15, 1867. 
Field  (David  Dudley),  an  American  jurist,  b.  at  Had- 
dam, Conn.,  Feb.  13,  1805,  the  eldest  son  of  Rev.  David  D. 
Field,  D.  D.,  the  Congregational  minister  of  the  town,  who 
removed  in  1819  to  Stookbridge,  Mass.;  and  in  1821  tho 
son  entered  Williams  College.  In  1825  he  commenced  the 
study  of  the  law,  and  was  admitted  to  the  bar  in  1828,  and 
aettled  in  New  York,  wber*  he  soon  made  his  way  into  the 
front  rank  of  his  profession.  But  finding  the  practice  of 
the  law,  which  was  after  the  English  model,  extremely  onm- 
pllcated,  dilatory,  and  expensive,  he  began  to  study  how  it 
could  be  revised  and  improved,  and  so  entered  upon  those 
labors  in  favor  of  law  reform  which  were  to  occupy  ao  large 
a  part  of  his  life.  In  1839  he  published  his  first  essay  on 
tho  subject,  which  ho  continued  to  press  on  tho  public  at- 
tention until  in  1847  he  was  appointed  by  the  legislature 
of  New  York  one  of  a  oommission  to  reform  the  practice 
of  the  State.  Upon  this  work  he  was  engaged  for  two 
years,  and  the  result  was  contained  in  two  codes  of  pro- 
cedure, tho  one  civil  and  tho  other  criminal.  The  civil  code 
was  in  great  part  adopted  by  the  State  of  New  York,  and 
has  since  been  adopted  by  twenty-three  States  and  Terri- 
tories. It  is  the  basis  of  the  legal  reform  established  by 
the  new  Judicature  Act  in  England  and  of  tho  practice  in 
several  of  the  English  colonies,  including  India.    After  the 
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flOBipletion  of  tlu  eodM  of  pneadure  he  WM  plaoed  bj  (ha 
State  of  N«w  York  at  the  nead  of  a  new  oommiuion  to 
nndertako  a  oompl«te  eodifioation  of  tlie  whole  body  of  the 
law.  This  was  a  work  of  jean,  but  in  doe  time  ^e  com- 
minion  reported  a  eivil  eode,  a  penal  oode,  and  a  political 
soda.  Theae  Ave  oodea,  whioh  were  mainly  the  work  of 
Mr.  Field,  aovered  the  whole  proTinee  of  American  law, 
both  eoramon  aad  statute,  and  were  designed  to  lupanede 
the  nnwrittea  or  common  law — the  object  being  to  give  the 
people  in  this  compact  form  the  whole  of  the  laws  by  whioh 
they  wera  govenied.  This  body  of  law  has  as  yet  been 
adopted  in  full  and  intact  only  by  the  State  of  California 
and  the  Territory  of  Dakota,  but  there  is  erery  reason  to 
believe  that  the  substance  of  it,  at  least,  will  before  many 
years  bo  the  law  of  the  greater  portion  of  the  American 
Union.  In  this  great  work  Mr.  Field  was  engaged  nearly 
a  quarter  of  a  century,  carrying  it  on  at  the  same  time  with 
a  professional  practioe  among  the  very  largest  in  the  ooun- 
tiy.  Not  satisfied  with  this,  he  often  turned  aside  from 
professional  ongagemnnts  to  indulge  his  taste  for  literary 
pursuits,  writing  essays  and  reviews  and  sketches  of  travel, 
and  discussing,  both  in  the  press  and  in  public  speeches, 
the  political  questions  of  the  day.  In  1887  he  brought  be- 
fore the  British  Association  for  Social  Science  a  proposition 
to  frame  an  international  code.  This  led  to  the  preparation 
by  him  of  what  was  really  a  complete  work  on  international 
law,  thongh  modestly  entitled  DraJX  Outlinea  of  an  Inter- 
national  Code,  one  feature  of  which  was  the  introduction 
of  the  principle  of  arbitration  to  settle  disputes  between 
nations.  This  work  has  attracted  great  attention  in  Eu- 
rope, and  been  translated  into  French  and  Italian. 

Field  (Frkdebick),  linglish  clergyman,  b.  abont  1800, 
was  educated  at  Trinity  College,  Cambridge,  graduat- 
ing in  1823.  He  has  edited  the  Oreek  text  of  Saint 
Chrysostom's  Hnmilia  on  St.  MaUheu  ( 1839),  Interpretation 
o/tke  Pauline  Bpietlu  ( 184^-02),  and  the  Septoagint  Tor- 
sion of  the  Old  leatament  aocordiag  to  tlu  Alexandrian 
Codex.  In  1842  he  was  presented  to  the  rectory  of  Beep- 
ham,  Norfolk,  lealgned  in  18A3,  and  lias  since  edited  Ori- 
gen's  Hexapla. 

Field  (Ubhky  Marttr),  D.  D.,  a  son  of  Rer.  Darid  D. 
Field,  l>.  D.,  b.  at  Stookbridge,  Mass.,  Apr.  i,  1822 ;  en- 
tered Winiama  College  at  the  age  of  twelve ;  graduated  at 
aixteen ;  Itndied  theology  three  years  at  £ast  Windsor, 
Conn.,  and  one  year  at  New  Haven ;  at  twenty  took  charge 
of  a  ehnreh  in  St.  Looia,  Mo.,  where  he  resided  from  1842 
to  1S47,  when  he  resigned,  and  apant  the  following  year  in 
Borope ;  was  a  witness  of  the  Revolution  in  Paris  in  Feb., 
1848,  of  which  he  wrote  a  very  full  aooonnt,  aa  also  of  the 
Italian  Revolutions,  whioh  he  witneased  aoon  after.  A 
month  in  Rome,  including  the  Holy  Week,  led  him  to  write 
a  pamphlet  on  The  Oood  and  Ike  Bad  in  the  Homan  CathoUe 
OinreA.  Returning  to  America,  he  beeame  aaquaintad 
with  the  deseendnta  of  the  Irish  exiles,  Wolfe  Tone, 
Tbomaa  Addia  Emmet,  and  others  living  in  Now  York, 
which  led  him  to  study  that  tragieal  ohapter  of  Iriah  hia- 
tory  in  whieh  they  took  part,  and  finally  to  write  a  book 
entitled  The  Irith  Coa/ederatn,  and  the  Rebellion  of  1798. 
In  ISil  he  was  settled  in  West  SpringReld,  Mass.,  where 
he  remained  four  years.  During  this  period  he  published 
a  number  of  sermona  and  reviews.  In  1854  he  removed  to 
New  York  to  become  one  of  the  editors  of  the  Boangeliet,  a 
religious  Journal  with  which  he  has  been  oonoeeted  for 
twenty  years,  and  of  whieh  ha  is  now  the  sole  proprietor. 
Visiting  Europe  in  1828,  he  wrote  a  volume  of  travel  en- 
titled .^iimnier  Pieluree:  From  Copenhagen  to  Venire.  In 
1867  he  went  abroad  again  to  the  Exposition  in  Paris.  In 
1860  he  published  a  atHorj/  of  the  Atlantic  Telegraph. 

Field  (Joseph  M.),  aotor  and  dramatist  in  the  U.  8., 
waa  b.  in  England,  and  d.  in  Mobile,  Ala.,  Jan.  30,  1856. 
Ue  lived  in  New  Orleans,  La.,  in  St.  Louis,  Mo.,  and  at 
Mobile.  The  Drama  in  PokerviUe  and  Other  Storiee,  by 
JBrerpoint  (1847),  eto.  were  among  his  publications,  and  he 
edited  for  soma  time  the  St.  Louis  Jleveille. 

Field  (Katb^,  b.  in  St.  Louis,  Mo.,  was  educated  in 
Masaaohoaetts  and  in  Europe,  where  she  enjoyed  the 
friendship  of  Walter  Savage  Landor  in  his  later  years  at 
Fiorenee;  was  Baropean  correapondent  of  the  Boston 
Courier  and  Traneeript  and  the  New  Orleans  Picayune; 
waa  afterwards  the  well-known  oorrespondent  "Straws, 
Jr.,"  of  the  Springfield  Bepubliean;  beoame  in  1867  a  fre- 
onent  contributor  to  the  New  York  Tribune,  the  Chicago 
Tribune,  the  Philadelphia  Preee,  and  the  London  journals ; 
has  written  much  for  the  Atlantic  Monthly  and  other  mag- 
aiines,  and  is  an  able  dramatic  critic.  In  1874  she  made 
her  first  appearance  as  Peg  Woffington  at  Booth's  Theatre, 
New  York.  Author  of  Pen  Photographi  of  Dickene'e  Head- 
ing; Ten  Vagi  in  Spain  (1874),  etc.,  and  is  a  popular  lec- 
turer. 

Field  (Hon.  MAcxaBU.  Bii4DHDB«r),an  Amerioan  law- 


yer, b.  in  New  York  Mar.  2S,  1822 ;  graduated  at  Yale  Col- 
lege 1841 ;  admitted  to  the  bar  1847,  and  beoame  associated 
with  Hon.  John  Jay  in  the  practice  of  the  law.  In  1854  he 
aoted  as  secretary  to  the  Amerioan  legation  in  France, 
under  Hon.  John  Y.  Mason,  and  subsequently  beoame  at- 
tached to  the  Spanish  legation,  under  Mr.  Souli.  In  1855 
waa  wpointed  president  of  the  Amerioan  oommisaionera 
to  the  Universal  Exposition  at  Paris ;  deputy  sub-treasurer 
of  the  U.  S.  in  New  York  1861,  and  subsequently  assistant 
secretary  of  the  treasury  at  Washington,  D.  C. ;  whioh  lat- 
ter offioa  he  resigned  in  1865,  owing  to  impaired  health, 
and  was  appointed  collector  of  internal  revenue  for  the 
sixth  district  of  New  York;  which  office  he  held  four 
year*.  In  1868  he  resigned  his  position  and  resumed  the 
praotioe  of  law  in  New  York  City;  appointed  judge  of  the 
second  district  (civil)  oourt  1873.  In  early  life  Mr.  Field 
was  a  Demoorat,  but  on  the  aeoond  election  of  Mr.  Lincoln 
voted  with  the  Republicans,  and  has  since  continued  in 
that  party.  In  1874  be  published  a  volume  of  Pertonal 
ReeoUeetione  of  the  distinguished  men  with  whom  he  had 
come  in  contact  at  home  and  abroad.    D.  Jan.  24,  1875. 

Field  (RioHARn  Stdcetoii),  LL.D.,  American  judge, 
was  b.  at  Whitehill,  N.  J.,  Deo.  31,180]);  graduated  at  the 
College  of  New  Jetaey  in  1821;  waa  profeaaor  in  the  Now 
Jeney  Law  Sohool  1847-65;  for  a  long  time  attorney- 
general  of  New  Jeney ;  D.  S.  Senator  in  1862-C3,  in  place 
of  J.  &.  ThompaoD,  deeeaaed,  and  then  judge  of  the  district 
coart  of  the  U.  8.  for  Mew  Jersey,  appointed  by  President 
Lincoln,  until  hia  death  at  Princeton.  N.  J.,  May  25,  1870. 
Published  The  Promineial  CourUo/  New  Jereeg  (1849),  and 
oontriboted  to  theoollaations  of  the  N.  J.  Hiatorieal  Society. 

Field  (Steprer  Josmoif ),  a  judge  of  the  Supreme  Court 
of  the  TJ.  S.,  a  son  of  Rev.  David  D.  Field,  D.  D.,  was  b. 
at  Haddnm,  Conn.,  Nov.  4,  1816;  graduated  at  Williams 
College  in  1837 ;  studied  law  with  bis  brother,  David  Dud- 
ley, in  New  York,  and  on  his  admission  to  the  bar  became 
his  partner;  went  to  California  in  1849;  in  Jan.,  1850,  was 
elected  first  alcalde  of  Marysville ;  in  October  of  that  year 
was  elected  to  the  legislature,  and  served  one  session ;  in 
1857  was  elected  Judge  of  the  supreme  court  of  the  State, 
and  In  1859  became  chief -Justice ;  in  1803  was  appointed 
by  President  Lincoln  an  associate  Justice  of  the  Supreme 
Court  of  the  U.  8. — an  ofllce  which  he  now  holds.  In  1869 
he  was  appointed  professor  of  law  in  the  University  of  Cal- 
ifornia. In  1873  be  was  appointed  by  the  governor  one  of 
a  commission  to  examine  tne  codes  of  the  State,  and  to 
prepare  amendments  to  the  same  for  the  consideration  of 
the  legislature. 

Field'fare,  or  Gray  Thrash  ( Turdue  pilarii),  a  pas- 
serine bird  of  Northern  Europe  and  Asia  which  winters  in 
England  and  other  comparatively  warm  regions.  It  is 
shot  in  considerable  numbers  in  winter,  and  is  often  trap- 
ped and  tamed,  making  a  very  pleasing  song-bird.  It  is 
extremely  prolific,  nesting  in  tne  far  North.  It  is  ten 
inohes  long,  and  is  generally  seen  in  small  flocks. 

Field>6lass«  a  form  of  magnifying  apparatus  which 
is  esaeatially  a  teleaoope  of  low  power.  It  may  have  a 
single  tube  (like  the  antiquated  spy-glass),  or  more  fre- 

3nently  of  late  it  is  binocular,  resembling  in  form  the 
onble  opera-glaas.     (See  Telbioopb.) 

Field'ing  (Copley  Vaitdtke),  English  landscape- 
painter,  b.  about  1788,  was  eminent  in  water-color  paint- 
ings, whioh  he  began  to  exhibit  in  1810 ;  was  president  of 
the  Sooiety  of  Painters  in  Water-Colors  in  1831.  D.  at 
Worthing  Mar.  3,  1855. 

Fielding  (Hbnrt),  an  English  dramatist  and  novelist, 
b.  at  Sharpham  Park,  near  Olaatonbury,  Somersetshire, 
Apr.  22, 1707.  The  founderof  the  English  family  was  Oeof- 
hray,  count  of  Hapsburg,  who  came  to  England  in  the  thir- 
teenth century  and  assumed  the  name  of  Feilding.  Henry 
Fielding's  education  commenced  at  home  under  the  care  of 
Mr.  Oliver,  the  family  chaplain,  of  whom  it  is  said  he  was 
the  original  of  Parson  TruUiber  in  Joeeph  Audretm.  As 
soon  as  auffioiantly  advanced,  be  waa  aent  to  Eton,  where 
he  made  much  progress,  particularly  in  his  classical  studies. 
Being  destined  by  his  father  for  the  law,  be  was,  at  the  age 
of  eighteen,  transferred  to  the  University  of  Leyden,  where 
he  maintained  his  character  as  a  diligent  student  for  about 
two  years,  when,  owing  to  the  inability  of  bis  Esther  to  con- 
tinue his  pecuniary  supplies,  he  was  compelled  to  return  to 
London,  where,  at  the  age  of  twenty,  he  found  himself  de- 
pendent upon  hia  own  resources.  Hia  first  effort,  a  oomedy 
entitled  Love  in  Several  Maeqnee,  appeared  in  Feb.,  1 728, 
aad  was  favorably  reoeived.  Between  his  first  appearance 
as  a  dramatic  author  and  1737,  Fielding  wrote  twenty-three 
pieces  for  the  stage,  most  of  them  comedies  and  faroes.  Of 
these  only  one  proved  decidedly  successful — a  burlesque 
entitled  The  Tragedg  of  Tragedie;  or  the  Life  and  Death 
^  Torn  Tkmmh  the  Ortai,  intended  to  ridicule  the  extrav- 
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kgant  ttj\a  of  the  tngadin  of  the  dmy,  Tk*  Maek  Doctor 
and  Tlu  Mi—r,  tnnslatiom  of  Moliire'i  eomediea,  wen  alw 
«rell  reeeired.  In  I78S  he  married  Min  Gradoek,  one  of 
the  bellee  of  Saliibnry,  and  ponened  of  a  unall  foitnae 
of  £1500.  Fielding  had  aaooeeded,  on  hii  mother's  death, 
to  a  imall  estate  at  East  Btonr  in  Doraetahite,  to  whiob 
he  now  retired,  and  annmed  the  eharaoter  of  a  eouatiy 
sqnire  of  the  Srat  magnitude,  by  which  hii  ilender  mean* 
were  rapidly  disiipated,  and  in  a  Tery  ihort  time  he  waa 
eompelled  to  break  up  and  return  to  London  and  seek 
means  for  the  support  of  his  wife  and  ohild.  Intending 
to  apply  himself  to  his  profsssion,  he  was  turned  aside  by 
an  opportunity  of  producing  a  satirioal  drama — P<M»q»i», 
a  Dramatic  Satire  on  tlu  Timet;  its  success  was  so  great 
that  in  1737  he  produoed  another,  The  Hitorical  BtfiHer 
for  17S6,  which  attracted  so  much  attention  that  the 
Licensing  Act,  placing  the  stage  under  ministerial  eontrol, 
was  passed.  Besnlving  now  to  devote  himself  to  the  law, 
ho  entered  himself  (Kov.  1, 1737)  as  a  student  of  the  Mid- 
dle Temple.  In  1740  he  waa  called  to  the  bar,  took  cham- 
bers, and  commenced  practice.  To  the  columns  of  The 
OAampion,  in  which  he  waa  Intereated,  he  eontributed 
largely.  He  also  compiled  a  valuable  work  on  Grown  law. 
Circumstances  now  led  Pielding  to  turn  his  attention  to  the 
sphere  in  which  he  waa  destined  to  win  enduring  renown. 
In  Feb.,  1 742,  his  first  noTel  was  published  under  the  title 
of  Tke  Ademiturm  of  Jotrpk  Andrtm  a»d  \i»  fri«HdAbr»- 
kam  Adamt — a  work  suggested  by  Richardson's  Pumola, 
which  appeared  in  1740  and  created  an  extraordinary  aen- 
sation.  Its  suooesa  was  immediate;  it  soon  became  a  uni- 
versal fkvorite,  and  was  regarded  as  the  best  work  of  fletion 
produoed  up  to  that  time  in  the  Bnglish  language.  Tke 
Weddiog  Day,  a  comedy  written  several  years  before,  waa 

r reduced  in  Feb.,  1743.  The  MieeeiUuuet  appeared  in 
743 ;  A  JoHnegfroM  (Am  World  to  tke  Next,  in  the  aecond 
volume,  is  an  admirably  contrived  satire,  though  in  a  frag- 
mentary itata;  the  third  volume  ii  entirely  taken  up  wiui 
Tke  Hletorj  of  JoaaOan  WUi  tke  Great,  the  least  agree- 
able of  Fielding's  works  of  fiction.  In  this  year  Fielding'a 
affectionate  wife  died— a  calamity  that  lo  deeply  affected 
him  that  for  a  time  his  reason  waa  endangered.  As  soon 
aa  he  was  sufficiently  reeovered  he  again  applied  himself 
to  his  profession.  During  the  memorable  events  of  1745  he 
published  a  poUtioal  journal,  Tke  True  Patriot,  which  ex- 
pired with  the  suppression  of  the  rebellion.  In  1747  he 
started  another  political  paper,  celled  Tke  Jacobite  Journal, 
which  was  discontinued  towards  the  end  of  1748,  when  he 
received  the  appointment  of  justice  of  the  peace  for  Mid- 
dlesex and  Westminster — a  sphere  of  duty  in  which  he 
speedily  earned  for  himself  credit  and  distinction.  The 
office  was  not  at  this  time  held  in  high  estimation  by  reason 
of  the  trafficking  in  committala  and  convictions  for  the  fees 
which  formed  the  compensation  of  the  magistrates,  and  for 
which  praotioe  they  were  termed  "trading  justices."  Field- 
ing refused  to  adopt  these  discreditable  practices,  and  la- 
bored ardently  to  cheek  the  growth  of  depravity  and  crime; 
and  his  services  in  this  department  of  lift  alone  were  of 
(noh  importance  aa  to  entitle  him  to  the  respect  of  poster- 
ity. In  1749  he  published  his  great  work,  upon  which  he 
had  been  long  engaged.  The  History  of  Ton  Jonee,  a  Fomd- 
liiu),  which  placed  him  at  the  head  of  English  novelists.  Its 
success  was  mo^t  decided,  and  it  stilt  maintains  a  promi- 
nent place  among  works  of  flotion.  In  1749,  Fielding  was 
elected  chairman  of  the  sessions,  which  entailed  upon  him 
the  additional  duty  of  attending  at  the  bench.  In  addition 
to  these  duties,  he  published  several  valuable  tracts,  among 
which  An  Inquiry  xnto  ike  Increase  of  Tkieoea  an<i  Rohbera 
attracted  much  attention.  In  1751  he  produced  another 
work  of  fiction,  Amelia,  in  which  work  the  heroine  is  in- 
tended as  a  portrait  of  his  first  wife.  '  This  was  Fielding's 
last  production  in  fiction.  In  1752  he  published  a  literary 
journal  called  Tke  Covent  Garden  Journal,  and,  the  follow- 
ing year,  several  law  reports.  But  the  complication  of  dis- 
orders from  which  he  had  long  suffered  was  fast  undermin- 
ing his  strength ;  and  a  vigorous  warfare  which  he  sus- 
cessfully  waged  against  the  gangs  of  desperate  ruffians 
then  infesting  London  so  wore  upon  his  shattered  frame 
that  he  was  compelled  to  retire  from  the  active  performance 
of  his  duties.  A  trip  to  Bath  was  made  without  beneficial 
effect,  and  by  the  advice  of  his  physicians  he  embarked 
for  Lisbon  on  June  20,  1754.  After  a  stormy  voyage,  of 
which  he  left  an  aooount,  published  in  1755,  under  the  title 
of  Tke  Journal  of  a  Voyage  to  Lisbon,  he  reached  Lisbon 
in  August.  But  his  strength  waa  too  far  declined  to  rally, 
and  on  Oct.  8  he  expired.  (See  Mvrpht's  Life  and  Genius 
of  Fielding;  Sin  Waltbr  Soott's  "Prefatory  Memoir"  in 
Ballantyne's  Novelist^  Library;  Life  of  Henry  Fielding, 
by  Frcdcrick  Lawhesce,  1855.)      Ororob  C.  BiMMOm. 

Fielding  (Bev.  J.  H.)  was  b.  in  Coleratne,  Ireland, 
Fob.  28,  1796,  and  d.  at  St.  Charles,  Mo.,  Oct.  14,  1844. 
Came  to  the  U.  3.  in  his  eighteenth  year;  in  1819  lieensed 


to  preaehj  in  18M  he  was  called  to  the  ehatr  of  matha- 
maties  in  Madison  College,  Fa.,  whaie  he  remained  five 
years— one  year  aa  acting  president.  He  then  spent  two 
yaara  in  the  chair  of  mathematics  in  Augusta  College,  Ky. 
In  May,  1835,  he  aeeapted  the  presidency  of  BL  Charles 
College,  Mo.,  and  discharged  the  duties  of  that  office  with 
sicnad  soeeaaa.  He  was  noted  for  extensive  and  aocnrate 
aoholarthip,  Though  not  eloquent,  his  sermons  were  fin- 
ished prodnotions.  At  the  time  of  hii  death  he  waa  dele- 
Stte-eleot  to  the  Louisville  oonvention  which  orgaaised  the 
ethodist  Bpiaaopal  Chnreh,  South.  "All  immortality  and 
eternal  life"  were  hia  laat  wonla.  T.  O.  Somiubs. 

Field-lHanhal.    See  MARsaAL. 

Field  Mice,  a  name  applied  to  those  mice  which  live 
out  of  doors  and  do  not  frequent  houses ;  but  given  espe- 
cially to  mice  of  the  genus  Arricnla,  of  which  there  are 
more  than  six  species  in  the  IT,  S.,  besides  many  speeiea 
of  allied  genera  and  similar  habits.  Europe  has  also  sev- 
eral species,  and  in  England  these  mice  are  in  some  years 
extremely  destructive,  not  only  to  grain-crops,  bnt  to  or- 
chard and  forest  trees,  whose  bark  they  gnaw.  At  times 
the  British  government  has  paid  bounties  for  their  de- 
atruction. 

Field  Officert  in  the  army,  is  a  colonel,  lientenant- 
oolonel,  or  major  of  a  battalion  or  regiment,  as  distin- 
guished from  general  officers,  who  are  superior  to  field 
officers  in  rank ;  from  line  officers,  who  are  inferior ;  and 
from  ataff  officers,  general  or  regimental,  who  may  be  of 
rank  superior,  equivalent,  or  inferior  to  that  of  field  officers. 

Field  of  the  Cloth  of  Gold,  the  magnificent  inter- 
view between  Henry  VIII.  of  England  and  Francis  I.  of 
France,  between  Ardres  and  OuTsnes,  June  7-24,  1520, 
within  the  English  Pale.  The  movement  waa  deaigned  to 
itrengthen  the  union  of  the  two  princea  against  Charles  V. 

Field'oBf  a  tp.  of  Watonwan  oo.,  Minn.     Pop.  254. 

Fields  (J Am*  Thomas),  A.  M.,  American  author  and 
publisher,  b.  at  Portsmouth,  N.  H.,  Dec.  31,  1817,  read  an 
anniversary  poem  before  the  Boston  (Mass.)  Meroantila 
Library  Association  in  his  eighteenth  year,  and  in  1848 
another  poem,  Tke  Post  of  Honor,  before  the  same  aooiety. 
He  waa  a  member  of  the  publishing  firm  of  Ticknor,  Baed 
A  Fielda,  Ticknor  A  Fieida,  and  Fields,  Oagood  A  Co.  for 
twenty-five  years,  up  to  Jan.,  1871.  By  hia  own  exertions 
he  collected  and  issued  De  Quincey'a  Works  in  31  vols.  In 
1840,  1864,  and  1858,  respectively,  he  printed  volumes  of 
his  poems  fbr  private  distribution.  He  edited  Tke  AtUmtie 
Monthly  at  Boston  from  1862  to  July,  1870,  has  repeatedly 
visited  Bnrape,  and  has  had  wide  aequaintanee  with  liter- 
ary men  abroad.  He  has  also  lectured  in  the  U.  8.,  and 
published  Yesterdags  wi(i  Authors — ^reminisoenoea  of  liter- 
ary men. 

Fields  (Bav.  JoRNSoir  B.),  a  minister  of  the  Methodist 
Episoopal  Church,  South,  waa  a  Cherokee  Indian,  b.  in 
Murray  CO.,  Oa.,  Oct.  18,  1800,  converted  in  1827,  and  en- 
tered the  ministry  in  the  Tennessee  conierenoe  in  1833.  He 
served  as  preacher  and  interpreter  in  the  Cherokee  Nation 
for  twelve  years,  and  d.  Feb.  12, 1846.      T.  0.  SirmiBS. 

Field-worki.  Bee  Fortipicatioss,  by  Capt.  0.  H. 
Ernst,  U.  8.  Army. 

Fi'eri  Fa'cias  [Lat,  "yon  oanse  to  be  made"],  a  writ 
of  execution  (usually  termed  a  fi-fa.)  to  secure  the  satis- 
faction of  a  judgment  recovered  against  a  debtor,  directing 
the  officer  to  whom  it  is  addressed  lo  cause  to  be  made  of 
the  debtor's  goods  and  chattels  or  real  estate  the  amount 
therein  specified.  By  this  is  meant  that  he  is  to  levy  upon 
the  property  and  sell  sufficient  to  obtain  the  requisite  sum. 
Personal  property  is  first  sold,  and  afterwards  recourse 
may  be  had  to  the  debtor's  real  estate.  In  executing  this 
writ  the  sheriff  has  no  authority  to  break  open  the  outer 
door  of  a  dwelling-house  after  request  for  permission  to 
enter  is  refused,  as  may  Re  done  on  criminal  process ;  bnt 
if  he  has  once  secured  lawful  admission  into  the  premises 
he  may  break  through  inner  doors,  open  chests,  etc.  to  se- 
cure possession  of  the  goods.  When  the  property  is  with- 
in the  debtor's  store  or  bam,  even  the  outer  door  may  be 
forcibly  entered;  so,  if  it  be  upon  the  premises  of  a 
stranger  and  entrance  is  refused,  the  house  may  be  broken, 
for  a  man's  house  ia  a  protection  only  for  hia  own  property. 
If,  however,  the  goods  are  not  found  upon  the  stranger^s 
premises,  the  sheriff  is  liable  aa  a  treapasser.  (For  farther 
details  see  Execution.) 

Qboroe  Chask.    Beviski)  by  T.  W.  Dwiqht. 

Fies'chi,  de',  or  Fies'co  (Qiovan.ti  Luiai),  count 
of  Lavagna,  b.  1523  at  Oenoa  of  a  celebrated  Qoelfie  fam- 
ily of  remote  Bavarian  origin.  A  wealthy  and  ambitious 
demagogue,  he  entered  into  a  conspiracy  to  kill  Andrea 
Doria,  doge  of  Genoa,  and  to  overthrow  the  government, 
but  the  scheme  failed  in  both  its  objects,  and  Fiescbi,  striv- 
ing to  aelie  the  public  galleys,  was  drowned  Jan.  i,  1547. 
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Fieickl  (Qicnpra  Maria),  b.  In  Mnrato,  Coniaa,  Dm. 
3,  1790;  entered  tbe  French  army  In  1808;  (erred  In  Rni- 
ria  in  1812 ;  Taa  imprisoaed  181^-20  for  theft  and  forgery ; 
went  to  Pari!  Id  1830;  inrented  the  infhmal  maohine  by 
which  the  attempt  wa<  made,  Jnly  28,  183A,  to  aiaaasinata 
Lonis  Philippe,  who  eeoaped  with  a  slight  woand,  tbongh 
■ixteen  of  hii  attendant!  were  kiUed  or  mortally  woanded. 
f  ieaohi  wai  ezeeated  Feb.  18,  1838. 

Fies'ole  [ana.  FmtUm],  tmall  town  of  Italy,  3  miles 
N.  K  of  Florence.  It  it  one  of  the  oldeet  Strusean  towns, 
and  WB*  anoiently  a  great  and  powerfol  eity;  contains 
m%Dy  interesting  remains,  and  eommands  a  most  magnifi- 
cent rlew  of  the  Amo  valley.  It  ia  a  bishop's  see.  Pop. 
2401. 

Fiesolo,  itL  (Fra  OiOTAirai),  an  Italian  painter,  com- 
monly called  AicsBLioo,  and  sometimes  II  Bsato,  from 
the  character  of  hie  art  Was  b.  at  Vieohio,  among  the 
Apennines,  in  the  prDrinee  of  Hngello,  in  1387.  Of  his 
youth  nothing  is  known.  At  the  age  of  twenty  he  entered 
the  leligioas  order  of  8L  Dominic,  and  then  changed  his 
original  name  (Gnido)  for  that  of  OioTanni,  a  name  of 
sanotity  in  the  order.  His  Srst  years  were  passed  in  the 
•OBTeat  at  Foligno,  not  far  from  Perugia  and  Assisi, 
liunons  places  both  of  art  and  piety.  The  plagae  drove 
Um  to  Cortona  about  1413,  where  be  stayed  four  or  fire 
yean.  Then  he  retamed  to  Fieaole,  his  spiritiial  birth- 
place and  the  home  of  his  best  years.  Here  and  in  Flor- 
ence his  greatest  work  was  done.  The  last  ten  years  of 
bis  life  (144i-$&)  were  spent  by  the  pope's  desire  in  Rome, 
where  he  d.  Feb.  18,  1455.  Was  buried  in  the  Chnrah  of 
Santa  Maria  sopra  Minerva,  where  his  monument,  with  its 

Snaiat  epitaph  and  the  eiBgy  of  the  painter  in  his  monastic 
abit,  is  still  to  be  seen. 

Fra  Angelieo  was  an  artist  and  a  saint  from  bis  youth, 
and  the  soul  of  his  piety  was  also  the  soul  of  his  art. 
Though  a  stndant,  «TidaBtly,  of  (he  masters  who  lived 
before  him  in  Peragia,  and  especially  in  Florenoe,  the  im- 
pulse and  spirit  of  his  art  were  bis  own.  Piety  suggested 
both  subjects  and  treatment.  His  first  prodoations  were 
in  miniatnre,  after  the  s^le  of  the  iUnminations  done  by 
monks,  but  an  exquisitely  tender  feeling  for  Nature  made 
kira  a  student  of  ber  forms  and  colors,  thus  blending  tbe 
nataral  with  the  spiritual  in  his  oompositions.  A  saintly 
dislike  of  nadity  deprived  him  of  the  knowledge  of  anat- 
omy reoniied  in  Ignre-drawing ;  his  figure*  were  tU  draped, 
and  lacked  the  substance  that  bone  and  muscle  give,  but  a 
singular  grace  of  pose  and  movement  marked  them  all. 
The  charm  of  a  happy  serenity  is  in  all  his  work.  His 
mind  was  without  sorrow  and  without  ambition.  His  de- 
light was  in  h^py  thoughts.  His  themes  were  received 
by  him  as  inspirations  from  Heaven,  to  be  treated  earnestly 
and  carefully.  He  began  his  work  with  prayer,  never 
altered  the  first  design,  discarded  artful  ^cessories,  ac- 
cepted no  orders  from  the  rich  or  great,  held  himself  at  tbe 
■erviee  of  his  superiors,  and  took  no  mercenary  pay.  They 
who  wanted  paintings  from  his  hand  must  apply  to  the 
spiritaal  authorities.  The  works  of  Fra  Angelico  are 
numerous,  most  of  them  small  panel-pictures  executed  for 
oonveats.  Traces  of  them  ara  in  every  place  where  he 
lived.  Many  of  his  pieces  are  in  Perugia.  The- churches, 
•bapels,  and  convents  of  Florenoe  were  enriched  by  his 
masterpieces,  the  best  of  which  are  now  in  the  Academy 
of  Fine  Arts  there.     The  cloister  and  cells  of  San   Marco 

gDsseesed  noble  examples  of  bis  art.  At  the  command  of 
ope  Bogenins  IT.  he  painted  two  chapels  in  the  Vatican 
— tne  oh^el  of  the  Holy  Sacrament,  destroyed  afterwards 
to  make  room  for  a  staircase,  and  the  chapel  of  Nicholas 
T.  His  paintings  were  in  great  demand,  lor  in  his  prime 
be  was  regarded  as  the  most  famous  artist  in  Italy.  An 
anfinished  work  of  his  In  the  cathedral  at  Orvieto  has  for 
its  subject  the  Last  Judgment.  The  best  preserved  of 
Angelico's  work  is  in  the  convent  of  San  Marco  at  Flor- 
encCb  Worthy  of  special  attention  arc  a  Coronation  of  Ike 
Virgin  in  the  Ufilii  at  Florenoe,  a  Due*Ht/rom  ti*  Crom 
in  the  Academy,  and  a  Coronation  of  tht  Virgin  in  the 
Lonvre.  The  sameness  of  the  subjects,  as  well  as  of  their 
treatment,  is  to  be  explained  by  the  nature  of  his  genius, 
which  was  most  free  in  the  region  of  triumphant  and  glori- 
fied faith.  The  sufierings  of  faith,  the  martyrdoms,  tor- 
tures, crucifixions,  were  distasteful  to  him.  He  had  no 
power  to  express  agony.  His  Lot  Jadgmenf  are  weakest 
where  Michael  Angelo  was  strongest.  Fra  Angelico  founded 
no  school,  imitation  of  him  being  impossible.  His  disci- 
ples fell  away  from  his  purity  into  love  of  external  form 
and  decoration.  He  left  no  peer,  and  was  followed  by  no 
successor;  his  works  stand  alone.  The  best  Life  of  Fra 
Angelico  is  that  of  E.  Cabtikb,  translated  from  the  French, 
and  published  in  London  1885.  The  Arundel  Society  of 
London  has  published  several  excellent  copies  in  chromo- 
Utbography  of  his  pictures.    A  good  copy  in  chromo-Uth- 


ograf  by  of  Ms  finest  pisture,  Th*  Ooranalum  o/  tko  Virgin 
in  the  Lonvie,  haa  been  made  by  Kellarbovan  in  Paris. 

0.  B.  FROTBMaKAM. 

Fife  [etynologieally  related  to  yipe],  a  wooden  instm- 
ment  chiefly  osed  with  the  snare-drum  in  martial  music. 
It  is  made  in  one  pieee,  without  keys,  has  six  finger-holes, 
and  one  mouthpiece  or  hole  for  blowing  upon  ene  side,  as 
in  the  flute.  Its  notes  are  shrill  and  somewhat  harsh.  The 
fife  is  variously  pitched. 

Fife,  or  Fifeahire,  oonnty  of  Scotland,  forming  a 
peninsula  between  the  Frith  of  Forth,  the  Frith  of  Tay, 
and  the  North  Sea.  Area,  503  square  miles.  Pop.  160,499. 
It  is  one  of  the  most  thickly-peopled  and  best-cultivated 
counties  of  Scotland.  Principal  towns,  Cupar,  Dunferm- 
line, St  Andrew's,  Dysart,  and  Kirkcaldy. 

Fifteenth',  in  music,  the  interval  of  a  double  octave, 
comprising  a  distance  of  fifteen  grades  of  the  soale,  from 
the  lower  to  the  upper  note ;  also,  the  name  of  a  stop  in 
the  organ,  of  whico  each  pipe  is  tuned  two  octaves  above 
the  regular  pitch  as  represented  on  the  keyboard. 

Fiftkf  in  music,  an  interval  comprising  five  degi«es  of 
the  scale,  or  the  distance,  «.  g,,  from  C  to  Q,  D  to  A,  etc 
Fifths,  according  to  their  position  on  the  soale  or  the  in- 
flnenee  of  aooidentals,  are  various  in  their  compass,  em- 
bracing from  six  to  eight  semitones.  They  are  usually 
alaaaified  as  ptr/od,  diminiihed,  and  nmrjitiotu  (or  hh^ 
Msnted).  The  perfect  contains  three  whole  tones  and  one 
semitone ;  the  diminished,  two  whole  tones  and  two  semi- 
tones; and  the  snperfluons,  three  whole  tonet  and  two 
semitones.    For  ezaaple. 


Perfect 


Diminished. 


Buperflnons. 


In  counterpoint  the  progressions  of  the  fifth  are  regulated 
by  certain  laws,  partly  arising  from  the  harmonious  nature 
and  relations  of  this  chord,  and  partly  in  view  of  the  ease 
with  which  its  use  and  abase  suggest  themselves  to  the 
minds  of  yonng  harmonists,  who  are  unaware  of  the  diffi- 
onltiei  of  its  proper  treatment  The  restrictions^  however, 
imposed  by  the  old  masters  have  been  so  &r  relaxed  in 
modem  schools  of  music  that  certain  progressions  of  fifths 
are  now  freely  used  which  a  oentary  ago  would  have  been 
strictly  forbidden.  William  Stauhtor. 

Fifth-Moa'archy  M«a,  a  small  religions  soot  in  Eng- 
land daring  CromweH's  protectorate  and  the  first  part  of 
the  reign  of  Charles  II.  They  professed  to  Iwlieve  that  the 
time  was  near  at  hand  when,  to  the  four  great  monarchies 
of  Daniel's  prophetic  vision,  was  to  succeed  the  fifth,  which 
was  to  break  in  pieces  all  others  and  to  "  stand  for  ever." 
Of  this  Jesus  was  to  be  King;  and  in  their  eagemeBs  to 
seise  the  fitting  opportunity  to  proclaim  Him  they  conspired 
(Apr.  9, 1057)  against  Cromwell;  and  again  (Jan.  6, 1661), 
on  the  prospect  of  Charles  II,  being  fully  restored  to  power, 
they  rose  in  insurrection,  and  attempted  to  sustain  them- 
selves, under  a  leader  named  Venner,  by  force  of  arms.  The 
insurrection  was  promptly  suppressed,  and  Venner  and  sev- 
eral others  were  executed.  The  Independents,  Baptists,  and 
Quakers  formally  disclaimed  all  sympathy  with  the  insur- 
gents, yet  were  made  to  suffer  odium  and  civil  hardships  in 
consequence  of  the  movement  Two  years  later  another  in- 
significant rising  occurred,  in  consequence  of  which  six  per- 
sons are  said  to  have  been  executed.  Tbe  sect  seems  to- 
have  bad  no  conneotion  with  Anabaptists  on  the  Continent, 
but  to  have  derived  encouragement — however  unwarrant- 
ably— from  tbe  views  of  some  eminent  men.  Clarendon 
says  of  Sir  Henry  Vane  that  "  he  did  at  some  time  believe 
he  was  the  person  deputed  to  reign  over  the  saints  npon 
earth  for  a  tnousand  years."  Yet  he  certainly  had  no  sym- 
pathy with  tbe  Fifth-Monarchy  men.  R.  D.  HrrcHOocK. 
Fifth  Neire.  Bee  TBiaiHiNus,  by  B.  C.  Bisiriit,  M.  D. 
Tig  [Fr.  figmj  Lat  fleut],  the  fruit  of  Fieu*  eariea,  L., 
a  deciduous  tree  of  the  Artocarpess  or  bread-fruit  family, 
fifteen  to  twenty  feet  high,  with  rough  and  deeply-lobed 
leaves,  a  native  of  Asia  from  Syria  to  the  Caucasus  and 
Koordistan.  In  the  Boriptuies  the  fig  tree  is  often  men- 
tioned, along  with  the  vine,  as  a  symbol  of  peace  and 
plenty.  Although  unknown  in  Greece  daring  tbe  Homeric 
age,  it  was  common  in  the  time  of  Plato ;  it  was  early  in- 
troduced into  Italy,  and  thence  into  Spain  and  Qaul.  Char- 
lemagne ordered  its  cultivation  in  Central  Europe,  and 
it  is  now  cultivated  in  most  warm  temperate  climates.  That 
it  has  succeeded  even  in  England  appears  from  the  men- 
tion of  the  historian  Matthew  Paris,  that  the  year  1257 
was  so  inclement  that  figs,  cherries,  and  plums  totally  failed 
to  ripen.  Figs  can  be  well  ripened,  and  can  be  raised  for 
preservation  in  the  dried  state,  only  where  the  summer  and 
autumn  are  warm  and  dry.    In  the  Atlantio  V.  8.  the  main 
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obitaole  to  thair  onltiTktion  is  tb*  eold  of  winter,  wbioh 
fireqnentljr  deitroya  nnprotaotad  tree*  even  In  Florida.  On 
the  Paoifio  eout  they  find  a  more  oongenial  elimate.  The 
fig  tree  bean  two  orops  in  a  teaaon — an  earlier  one  from 
the  axilg  of  leaves  of  the  preceding  growth ;  a  later  and 
longer-oontinued  one  from  the  axils  of  the  leaves  of  the 
season.  The  Sg  is  popularly  said  to  fruit  without  flower- 
ing. This  comes  Arom  the  nature  of  this  partioolar  fruit. 
It  is  a  hollowi  pear-shaped  receptaole,  nearly  closed  or 
barely  pervious  at  the  broad  apex,  lined  throughout  the 
interior  with  innutnerable  smuU  flowers,  male  and  fe- 
male. The  so-called  seeds  are  the  ripened  achenia  (i.  e. 
seed-like  fruits)  of  the  latter;  the  luscious  pulp  mainly 
belongs  to  the  ripened  and  softened  receptacle  or  hollow 
flower-stalk.  A  good  idea  of  the  botanical  nature  of  a 
fig  is  got  by  comparing  it  with  Dorttmia,  of  the  same  nat- 
ural family ;  in  this  the  flowers  ooeupy  the  npper  surface 
of  a  plate  or  saucer  shaped  common  receptacle.  By  im- 
agining this  saucer  to  deepen  into  a  cup,  and  the  cup  to 
pass  into  the  form  of  a  jug  by  a  contraction  of  the  summit, 
the  whole  peculiarity  of  the  fig-fmit  will  be  apparent.  In 
ripening,  the  acrid  milky  sap  characteristic  of  the  family 
is  replaced  by  saccharine  matter,  chiefly  grape-sugar. 
Fresh  figs,  most  agreeable  to  many,  are  too  sweet  and 
cloying  for  other  palates,  being  destitute  of  acidulous 
flavor.  In  the  fresh,  and  still  more  in  the  dried  state,  Urn 
form  an  important  article  of  food  in  the  Levant,  etc 
Smyrna  is  the  principal  mart  whence  dried  figs  are  ex- 
ported to  Northern  Europe  and  America.  The  annual 
import  into  Oreat  Britain  sJone  is  valued  at  over  tl  ,000,000. 
Dried  figs  are  said  by  the  dealers  to  be  «a(«ra{  when  not 
compressed  in  the  packing,  but  retaining  their  original 
shape,  or  pulled  when  after  drying  they  are  made  supple 
by  kneading,  and  then  packed  by  pressure  into  drums  or 
boxes.  EUme  figs  are  merely  those  of  superior  quality,  so 
called  from  a  Turkish  word  meaning  "hand-picked." 

BKTisn  BY  Asa  Gbat. 

FigeaOi  town  of  Fnsoe,  in  the  department  of  Iiot,  on 
the  Sell£.  It  is  a  quaint  old  city,  situated  in  a  deep  valley 
surrounded  by  rocky,  vine-dad  heights.     Pop.  8381. 

Fighfing-flah,  the  Otenopt  pugnax,  a  little  fresh-water 
flsh  of  Farther  India,  often  brought  from  Siam  as  a  curi- 
osity. It  is  akin  to  the  perch  family.  In  its  native  lands 
this  fish  Is  kept  for  fighting  purposes,  and  much  money  is 
often  wagered  upon  the  result  of  the  eombat.  Two  of 
these  fishes  placed  in  the  same  vessel  of  water  will  attack 
each  other  with  the  ubnost  fury. 

Fignet'ra  da  Fo>,  town  of  Portugal,  in  the  province 
of  Beira,  at  the  mouth  of  the  Hondego,  has  a  lively  trade 
in  salt,  oil,  wine,  and  fruit,  and  is  a  favorite  bathing-place. 
Pop.  4432. 

Figne'rat,  frontier-town  of  Spain,  in  the  provinee  of 
Gcrona.  On  a  height  near  the  town  is  the  citadel  of  San 
Fernando,  the  strongest  fortress  of  Spain  and  the  key  of 
the  Pyrenees.     Pop.  10,370. 

Figueras  (F»tanislao],  b.  in  Barcelona  I7ov.  13, 1819 ; 
reoeived  an  excellent  education ;  became  at  an  early  age 
one  of  the  leaders  of  the  liberal  party  in  Catalonia;  was 
elected  to  the  Cortes  in  1851 ;  was  a  member  of  the  revo- 
lutionary committee  of  Tarragona  1854;  engaged  in  the 
liberal  conspiracy  of  1866,  for  which  he  was  imprisoned  in 

1867,  and  look  a  prominent  part  in  the  organisation  of  the 
republican  party  after  the  overthrow  of  Queen  Isabella  in 

1868.  On  the  abdication  of  King  Amadco  (Feb.  11, 1873) 
he  became  provisional  president  of  the  republic,  holding 
that  post  until  April,  when  he  retired  from  public  life. 

Fignerq'a,  de  (Frakcisco),  b.  at  Alcali  do  Henares, 
Spain,  about  1640;  author  of  highly-admired  poems  in 
Italian  and  Spanish.     D.  about  1620. 

Figaier  (Ouillauke  Lovis),  French  chemist  and  soien- 
tiflo  writer,  b.  at  Hontpellier  FelvlS,  1819;  became  H.  D. 
1811,  professor  in  tho  school  of  pharmacy  at  Montpellier 
1846;  then  scientific  editor  of  La  Prettt  at  Paris.  Has 
written  largely  in  scientific  journals,  publishing  also  Ex- 
potitioH  et  Hittoire  do  PrineipaUt  Dfcouvertet  Scientiftqua 
Modernet  (3  vols.,  1851-53;  6th  ed.  1858);  Hittoira  d» 
MerceiUeux  dant  Itt  Tempt  Modernet  (4  vols.,  1859-60) ; 
Vie  det  Savatitt  Illuttret  depuit  VAntiquitijutqu*  an  XIX* 
Siiclc  (1866),  etc.,  and  a  large  number  of  popular  scientific 
works  translated  and  extensively  read  in  the  U.  S.  and 
Great  Britain. 

Fig'urate  NamHIien,  series  of  nnmbers  tbat  may  be 
derived  from  the  expression 

n(n  +  l)(n+2)...{n  +  m) 

1.2.8....(m  +  l)       ''" 

by  giving  snitsble  valnes  to  m  and  ■.  The  value  of  in  de- 
termines the  nature  of  the  series,  and  »  denotes  the  plaoe 
of  any  term  in  that  series. 


Fignrate  series  are  divided  into  orders:  If  m  — 0,  the 
series  is  of  the  Jlrtt  order;  if  ai_l,  the  series  is  of  the 
teeond  order ;  if  si  la  2,  the  series  is  of  the  tkird  order ;  and 
so  on.  If  we  make  m— 0,  expression  '(1)  reduces  to  n. 
Making  n  equal  to  1,  2,  3,  etc.,  we  have  for  the  fignrato 
series  of  titefint  order  the  natural  numbers 

1,2,».4,  5 eto. 

If  wemakemcsl,  expression  (I)reducee  to— ^-  "—-f.  Mak- 
ing n  eqnal  to  1,  2,  3,  eto.,  we  have  for  the  figurate  series 
of  the  teeond  order  the  naml>ers 

I,  3,  6, 10, 16,  21,  28, . . . ,  ete. 

If  we  make  m  ==  2,  expression  ( 1 )  reduces  to  -      7"  ,  ■. 

1  •  2  •  o 
Makini!  n  equal  to  1,  2,  3,  etc.,  we  have  ibr  the  figurate 
series  of  the  tkird  order  the  numbers 

1,  4,  10,  20,  36, . . . ,  ete. 

In  like  manner,  figurate  series  of  higher  orders  may  be 
deduced.  They  may  also  be  deduced  in  succession  by  means 
of  the  following  law — vi».  if  then**  term  of  a  series  of  any 
order  is  added  to  the  (n-(- 1)*^  term  of  the  series  of  the 
preceding  order,  the  sum  will  be  the  (n  -f- 1)**  term  of  the 
given  series.  Thns,  take  the  series  of  (he  first  and  second 
order ; • 

1st  order:  1,  2,  3,  4,  6,  6,  1 . .. 
•  2d  order:  1,  8,  «,  10,  16,  21,  28  .  . . 
If  we  add  the  second  term  in  the  npper  line  to  the  first 
term  in  tho  lower  lino,  wo  have  the  second  term  in  the 
lower  line ;  if  we  add  the  third  term  in  the  upper  line  to 
the  seoond  term  in  tho  lower  line,  we  have  the  third  term 
in  the  lower  line ;  and  so  on. 

Regarding  the  series  of  Is  as  a  figurative  series  of  the  0 
order,  we  may  form  from  it,  in  the  manner  just  explained, 
the  fuUowing  table,  called 

The  ARiTBHBnoAi.  Tbiaholk. 

Otb  or<fer I     1111111.. 

Istoriisr 1    284667.     . 

2d  order 1     3    «  10  16  21     .     <> 

Sd  order 1    4  10  20  36     .    . 

4Qi  order 1     6  16  36     .     . 

6th  onicr 1    <  21     .     . 

6th  order 17.. 

7thor<i«r 1     .     . 


This  table  may  be  eontinned  to  any  desirable  extent. 
The  numbers  in  the  first  line  are  simple  units;  those  in  the 
second  line  are  the  natural  numliers;  those  in  the  third  line 
are  called  triangnlar  nnmbers,  because  they  express  the 
numbers  of  balls  that  may  be  arranged  in  equilateral  tri- 
angles as  in  the  diagram  : 


O  0    0  0    0    0 

o,  o  0,  0  o  o,  0  o  o  o,  eto.; 
those  in  the  foorth  line  are  ealled  iwrami<iai  numbers,  be- 
cause they  express  the  nnmbers  of  balls  that  can  be  piled 
in  the  form  of  regular  triangular  pyramids;  those  in  the 
fifth,  sixth,  and  seventh  lines  have  been  called  triangtUU 
triangular,  triangvU-pyramidal,  and  pjramidi-pj/ramidal 
numbers.     Hence  the  tXAme  Jigurate  numbert* 

It  will  be  seen  that  the  numbers  of  tho  table,  resd  diag- 
onally npward,  are  the  numerical  ooefficients  of  the  de- 
velopment of  X  +  a  to  a  power  whose  exponent  corre- 
ponds  to  the  order  of  the  series.  This  property,  besides 
rendering  the  table  useful  in  the  formation  of  powers,  en- 
ables us  to  use  it,  in  the  oalenlus  of  probabilities,  to  find 
the  number  of  combinations  of  m  things  taken  in  sets  of 
n.  Thus,  to  find  tho  number  of  combinations  of  7  things 
taken  in  sets  of  1,  2,  3,  ete.,  we  enter  the  table  opposite 
the  7th  order  and  read  diagonally  npward :  the  number 
in  the  second  column  is  the  number  of  combinations  of 
7  things  in  seU  of  1 ;  that  in  the  third  column  is  tho  num- 
ber of  combinations  in  sete  of  2 ;  that  in  the  fourth  column 
is  the  number  of  combinations  in  sets  of  3 ;  and  so  on. 

It  is  this  last  property  that  conneels  the  arithmetioal 
triangle  so  olosely  with  the  logical  Abecedarimm.  (See 
Jetohs,  Prineiplee  of  Science.)  W.  G.  Peck. 

FiK'ored(«in(oyS;Hrara),  a  term  mueh  used  in  ancient 
ecclesiastical  music,  meaning  refined  or  ornamented.  The 
original  Gregorian  chants  being  exceedingly  plain,  and 
limited  in  their  range  of  melody,  were,  in  tho  conrse  of 
time,  varied  and  rendered  more  free  by  the  addition  of  new 
infleotions,  wider  excursions  of  melody,  and  other  traite 
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of  omanent  mni  ezpnsaion.  Mnsie  eo  imprOTed  wu  skid 
to  b«  figurtdf  to  diRtinguiah  it  from  the  (Kiiilo  ftrmOf  or 
plain  ehaot.  A  limilar  appliektion  of  the  term  wu  lub- 
■eqaently  made  in  reference  to  pieoes  more  etkbonitely  Bod 
rienly  harmonised  than  thoie  of  the  "atriet"  stylo. 

Fifnrecl  Bass,  in  mnsie,  a  bass  over  or  under  whiah 
the  harmony  is  exprvased  by  ordinary  flgurss,  dasfaefl,  etc., 
instead  of  beiag  written  out  in  notes.  These  figures  are 
not  intended  to  represent  the  struotars  or  melodio»a  mtm- 
mamt  of  the  upper  parts,  but  only  the  nature  and  elements 
of  the  iarmoHy  on  which  those  parts  depend.  Nor  do  the 
Sgnres  usually  determine  the  exact  jiositiost  of  chords  as 
played  by  the  right  hand  on  keyed  instruments ;  as  such 
positions  may  be  taken  near  the  bass,  or  distant  from  it, 
or  bo  in  either  close  or  dispersed  harmony,  at  the  discre- 
tion of  the  performer.  The  fignres  represent  intervals 
counted  upmmrd  from  the  bass;  and  generally  those  inter- 
vals which  exceed  an  octave  are  expressed  by  figures  de- 
noting the  same  letter  tcUKin  the  octave.  Accidental  flats, 
sharps,  and  naturals  are  used  with  the  figures  when  neces- 
sary, bnt  a  sharp  is  freqnently  expressed  by  a  stroke  drawn 
tkroagh  the  figure.  Figures  standing  one  over  the  other 
isdieate  intervals  to  be  struck  susultaneoosly,  but  those 
standing  one  after  the  other  are  to  be  taken  saocesslvely. 
The  triad  (or  "common  chord"),  in  its  fundamental  form, 
requires  no  figures,  unless  when  sueceeding  a  difierent 
chord  on  the  same  baas,  or  whan  there  may  be  some  am- 
biguity or  obscurity  in  the  progression.  In  keys  having 
sharps  or  flats  at  the  signature  (at  the  beginning),  those 
sliarpa  or  flats  will  of  course  aifect  the  figurss  as  well  as 
tht  notes. 

Dotted  notes  may  be  represented  by  dotted  fi  gvres.  Rests 
also  may  be  introduced,  though  a  small  cipher  (o)  is  pref- 
erable. 

The  words  taeto  tola  imply  that  the  bass  is  nnaecompa- 
nicd  by  harmony  until  the  reearrence  of  figures. 

The  present  artiele  affords  room  only  for  an  explaoa- 
lion  of^the  general  term,  but  its  practical  working  will 
be  easily  understood ;  and  for  fnller  information  on  this 
subject  the  student  may  consult  ALSBscHnsRROSR's  ffsn- 
treiiban-SekHle,  Chsrubini'R  Treatit*  on  CouHterpoint, 
sad  BsBraoTSN's  Stadle»  im  Qmuralbaa. 

William  SrAvsTow. 
Fi^re  of  the  E»itk<     Se«  Earth,  bjr  Prof.  A. 
QcroT,  LL.D. 

Figare,  Grammatieal  and  Rhetorical)  a  distioe- 
tion  of  great  importance  in  the  logical  construction  of 
figurative  language — a  subject  on  which  there  Is  an  extra- 
ordinary amount  of  confused  thinking.  The  grammatical 
figure  rests  upon  a  real  relation  of  the  subjeot  and  predi- 
eale.  "  My  Milton  is  in  four  volumss  "  involves  a  figure 
•r  form  of  speech  departing  from  strict  literalness ;  bnt  it 
is  a  grammatical  figure,  for  the  relation  on  which  it  rests 
is  real,  objective,  and  undeniable :  it  is,  according  to  the 
letter,  the  grammar,  and  hence  has  been  styled  the  gram- 
matieal. Milton  is  literally  the  author  of  the  works  eon- 
tained  in  the  volumes.  The  two  great  grammaUaat  figures 
are  MBTOxrHir  (which  see)  and  Sr!(KCix)CRB  (which  see). 
They  msy  be  at  borne  in  the  plainest  and  most  oommon- 
plaee  prose — in  the  language  of  a  will  or  of  an  advertise- 
ment. The  rhetorical  figure  rests  upon  an  ideal  or  an 
idealised  relation  between  the  sul^eot  and  predicate.  The 
I  mind  makes  it,  and  can  nnmake  it;  it  oan  exist  to  one  mind, 
and  be  denied  by  another ;  it  may  be  eoneaded  by  the  mind 
at  one  time  and  in  one  rtate,  and  denied  at  another  time. 
"Milton  is  an  eagle"  involves  a  Metaphor  (which  see), 
which  is  the  chief  rhetorioal  figure.  The  relation  is  ideal ; 
it  may  be  denied ;  or  the  mind  may  allow  it  at  one  time 
and  deny  it  at  another.  Some  of  the  most  oonfused  and 
persistent  logomachies  have  arisen  from  failing  to  observe 
this  distinction.  .  C.  P.  Kradth. 

Fignres,  Namerals.    See  Xdhbrals. 

Fig' wort  (Serophularia),  a  flowering  plant  of  the  order 
SeropbulariaeesB,  common  in  many  parts  of  North  America 
and  Europe.  It  was  formerly  prised  in  medicine  for  the 
cure  of  scrofula  and  other  diseases.  Its  leaves  and  knotty 
root  may  have  active  properties,  but  at  present  are  not 
Bitteb  used.  Other  species  of  the  genus,  as  Serophularia 
aqmatiea,  etc.  (mostly  Old- World  plants),  have  had  some 
repute  as  medicines. 

F4ii*    See  FsuRR. 

Fil'anent  |Xat.  ftbimeniHm,  JUum,  a  "thread"].  In 
botany,  is  the  support  or  stalk  of  the  anther  of  the  stamen ; 
"  it  is  to  the  anther  what  the  petiole  is  to  the  blade  of  the 
leaf."— tfray. 

Filangie'ri  (QaStaito),  b.  at  Naples  Aug.  IS,  17S3; 
entered  the  army  1766;  went  to  the  royal  court  1777;  be- 
flame  a  member  of  the  supreme  oonncil  of  the  Snanoes 
1787.    Is  ehieily  remembered  as  author  of  SeUmn  tUla 


legitkmicm*  (17B<V-88,  mtBnished),  a  noble  treatise  on  the 

?riBoiples  of  legislatlen.  U.  at  Vieo-Eqaense  July  21, 
788.— His  son  Carlo  (1783-1867),  duke  of  Taormina,  was 
a  brave  soldisr  under  Napoleon,  governor  of  Sicily  under 
Ferdinand  II.,  and  prime  minister  under  Francis  II.  of  the 
Two  Sieilies. 

Fil'bert  [etymology  donbtftal ;  hollered  to  be  fiUl-heard; 
Oer.  ^ortHHM,  "  beard-nut "],  the  nut  of  the  Hasiil  (which 
see).  The  name  is  not  often  applied  to  the  American  wild 
hasel-nnta;  and  in  eommeree  toe  round  varieties  of  Euro- 
pean haxel-nuts  are  called  cob-nots,  the  name ^'Aert  strictly 
belonging  to  the  elongated  sorts,  whiob  have  also  a  finer- 
cut  and  more  beard-like  envelope;  whence  perhaps  the 
name.  Filberts  are  chiefly  the  product  of  Con/tut  Arelltmn, 
the  common  haxel  of  Europe  and  Asia,  which  is  extensively 
cnltivated.  Barcelona  nuts  are  a  variety  of  filbert,  kiln- 
dried  for  better  keeping.  Corj/liu  Coluna,  of  Turkey,  pro- 
duces large,  oily  filberts.  Filberts  are  used  as  dessert- 
nuts,  and  large  amounts  of  oil  (nut-oil)  are  also  expressed 
from  the  kernels.  It  is  a  drying  oil,  much  used  by  artists 
and  makers  of  choice  varnishes.  Bnt  few  Alberts  are  grown 
in  the  D.  S.    Several  species  are  known. 

File  [Fr.  lime;  Oer.  FeiW].  A  file  is  a  tool  used  in  shap- 
ing all  kinds  of  materials  of  construction.  It  is  a  bar  of 
steel,  the  sise  and  shape  of  which  arc  determined  by  the  use. 
for  which  it  is  intended.  Its  surfaces  are  covered  with 
sharp  cutting  edges  or  teeth,  the  direction  and  nnmbor  of 
the  edges  and  the  magnitude  and  distribution  of  the  teeth 
varying  with  the  nature  of  the  material  and  the  degree  of 
smoothness  of  the  surface  which  the  file  is  required  to  pro- 
duce. The  cutting  edges  or  teeth  are  usually  made  by  the 
edge  of  a  cold  chisel.  Where  the  surfsoe  has  isolated  shaip 
teeth  separated  by  oomparatively  wide  spaces  the  file  is 
called  a  ratp.  The  teeth  of  the  rasp  are  made  with  a  punch 
having  a  pyramidal  point. 

Files  are  used  upon  surfaces  of  all  kinds.  Hasps  are 
especially  fitted  for  rapid  work  on  surfaces  of  materials 
having  slight  resisting  power.  They  are  used  by  workers 
in  wood  and  leather,  and  by  the  farrier.  The  cfliect  of  rub- 
bing the  file  upon  the  surface  of  the  metal,  wood,  ivory,  or 
other  material  to  be  changed  in  form  or  dimensions,  is  to 
abrade  it,  cntting  fk-om  it  minute  shavings  or  small  pnrti- 
oles,  and  reducing  the  mass  by  a  very  gradual  process. 
Files  are  therefore  only  used  in  shaping  small  pieces  or  in 
"  finishing  "  surfaces  which  are  already  of  appruximately 
eorreet  figure.  The  file  usually  follows  the  work  of  the 
lathe  or  the  planer-tool. 

The  forms  given  to  files,  as  well  as  their  shapes  and  sixes, 
are  almost  numberless.  Those  files  which  nave  outting 
edges  extending  unbroken  from  side  to  side  are  called 
"  floats  "  or  "  single-cnt "  files.  Those  which  have  two  sets 
of  snch  edges,  crossing  each  other  at  an  angle,  are  called 
"  double-out."  The  effect  of  such  crossing  of  edges  is  to 
produoo  points  or  teeth,  rather  than  true  catting  edges. 
The  rasp  has  already  been  defined. 

The  coarseness  or  fineness  of  the  file  is  known  by  the 
trade-terms :  1,  rough ;  2,  middle  out ;  3,  bastard ;  4,  sec- 
ond out;  fi,  smooth;  6,  superfine  or  dead-smooth.  The 
second  grade  is  rarely  found  in  the  market.  The  most 
common  are  the  "Sheffield  outs,"  rough,  bastard,  snd 
smooth.  These  are  shown  in  the  accompanying  sketches. 
OODBLI-CCT. 


Bastard.  Oead-Smootta. 

In  what  are  known  as  the  Nioholaon  or  "  increment-out " 
files,  the  forms  of  the  teeth  and  the  outting  edges  are  very 
similar  to  those  of  ordinary  files  as  jnst  described.  These 
are  maehine-ont  files,  hut  they  differ  from  other  maohine- 
eut  files  by  being  cut  with  teeth  slightly  expanding  or  in- 
eioasittg  in  slie  and  qiaae  ttom  point  to  heel,  thus  avoiding 
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FILE. 


the  great  regularity  of  teeth  oommoD  to  ordioary  muhina- 
oat  Um,    A  writer  remarka  in  regard  to  thii  peooliar  file : 


Smooth. 


Smooth. 


"The  differenoe  between  thia  and  the  perfeot  regnlaritv  of 
other  kinds  maat  be  apparent,  partioularly  in  donble-eut  filea, 
aa  in  the  one  oaae  the  file,  out  with  aaoh  extreme  regularity, 
when  put  to  aae  will  in  the  flrat  inoh  of  ita  movement  pro- 
dnoe  enannels  or  groorei,  and  thcee  grooves  will  oontinuo  to 
be  made  deeper  aa  the  flle  is  shoved  along,  thua  producing 
that  'grooving'  and  'chattering'  so  often  oompudned  of; 
while  with  the  'increment-cat  file '  the  grooves  made  by  the 
movement  of  the  file  for  the  first  inoh  will  have  their  sides 
ent  away  aa  the  flle  is  moved  toward  the  '  tang '  or  handle, 
and  nee  vend;  and  while  it  is  cutting  as  fast  as  its  points 
permit,  it  is  also  said  to  cut  smoother  than  the  best  hand- 
out file  of  the  same  coarseness.  The  irregularity  spoken  of 
oonsists  not  only  in  the  spaces  between  the  teeth,  but  also 
in  the  heights  of  the  teeth  themselves."  The  object  in  hav- 
ing the  teeth  of  differing  heights  is  to  admit  of  their  being 
held  down  to  the  work  with  less  eff'ort  on  the  part  of  the 
workman.  Files  having  perfectly  regular  teeth,  as  is  com- 
monly the  case  with  machine-made  flies,  require  a  great 
pressure  to  compel  the  teeth  to  take  hold  of  the  work  in 
surfaoe  filing. 

The  regularity  of  the  teeth,  so  charaoteristio  of  most  ma- 
ohine-work,  is  not  easily  obtained  by  the  hand-worker,  who, 
seated  with  his  blank  firmly  held  on  a  stone  Moek  in  front 
of  him,  strikes  the  nbisel  into  the  blank  and  raise*  the  (Int 
tooth ;  the  chisel  is  then  lifted  out  of  its  groove,  placed  on 
the  blank  and  slid  up  until  it  oomes  into  oontaet  with  the 
tooth  previously  raised,  when  the  second  blow  is  struck  and 
another  tooth  is  produced.  If  the  force  of  these  blows  were 
alike  in  each  case,  the  spaces  would  be  eqaal ;  but  as  it  is 
impossible  for  the  most  expert  workman  to  strike  the  great 
number  of  blows  requited  in  the  entire  side  of  a  file  with 
exact  uniformity,  irregularity  in  the  distribution  of  the 
teeth  must  exist  Possibly,  the  failure  of  many  of  the  ear- 
lier enterprises  may  be  traoed  in  a  measure  to  the  defect  in 
their  macninery  of  produoing  this  extreme  r^nlarity  in  the 
ont  of  their  files. 

When  a  side  or  aa  adga  of  a  Ms  is  left  nnaat,  it  it  laid 
tobe"aafe.'' 

Watehm^ert'  files  are  often  ezoeedingly  delloata,  meas- 
uring less  than  an  inoh  in  length,  and  having  a  thickness 
not  greatly  exoeeding  that  of  a  coarse  bristle.  The  larger 
files  used  by  watohmakers  seldom  exoeed  fonr  inches  in 
length.  Meohaniee  working  on  tools,  small  apparatus,  and 
light  maehiaery,  use  files  of  from  aix  to  twelve  inches  in 
length,  and  machinists  employed  on  ateam-onginea  and 
heavy  maehinery  call  for  filea  of  from  ten  to  eighteen  inches 
In  length,  and  occasionally,  for  special  purposes,  use  files 
of  double  these  sises.  The  shape  of  the  orosa-seotion  of  the 
file  is  usually  either  that  of  a  square,  a  parallelogram,  a 
eircle,  an  oval,  a  triangle,  or  a  combination  of  straight 
lines  and  arcs  of  circles.  Fig.  1  represents  the  "  parallel 
hand"  file,  called,  when  small,  a  "pottanoe"  file,  or  if 
very  alender  a  "pillar"  file.  This  flle  is  also  called  a 
"  verge  "  or  a  "  pivot "  file,  and  when  of  large  site  a  "  cot- 
ter "  file.  Fig.  2  represents  the  "  square  "  file,  which  is 
often,  as  is  the  case  with  all  other  forms  of  section,  made 
with  parallel  sides.  Fig.  3  is  the  "knife"  file.  This  form 
is  usually  small,  and  is  of  limited  nae.  It  is  made  for  the 
parposa  of  ontting  or  enlarging  narrow,  triangular  notches, 
rig.  4  exhibit*  the  "half-round"  Ale,  the  section  of  which, 
a*  seen,  is  not  a  complete  semicircle.  The  thickness  of  the 
file  is  usually  fhim  one-half  to  one-fourth  the  radius  of  the 
circle.     Fig.  5  is  the  "  round  "  file.     If  of  small  sise  it  is 
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a  "joint"  file  or  "guUaUing  saw"  file.    Fig.  6  is  the 
triangular  file,  often  called  by  the  workman  a   "three- 
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square  "  file.    It  is  used  for  sharpening  taws,  for  cutting 
internal  angles,  and  for  oleaning  up  eomcf*.     Fig.  7  >e- 

Fm  7       Fia  8.        Pia  9   »<"»*'l"  ^'8-  1»  •>»'  '*  *•  »  ">'»- 
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ing  "  flle,  and  was  formerly  much 
used  by  locksmiths  in  ontting  the 
ward*  of  the  keys  of  looks.  Fig. 
8  is  the  "  cross  "  or  "  double  half- 
round  "  file,  the  two  sides  usu- 
ally having  different  oarvatnrea. 
The  first  name  ia  derived  from 
the  fact  that  it  waa  originally 
deaigned  for  trimming  out  the 
croases  or  arms  of  small  wheels. 
Fig.  9  is  the  "slitting,"  "feather- 
edge,"  or  "  sorew-head  "  flle,  bar- 
ing two  knife  edges,  and  nsed  for 
the  same  purpose  as  the  "knife 
flic." 

"  Equalling  "  flies  are  flat  and 
thin.  They  are  always  uniform 
in  tfaibkness,  and  usually  in  width 
^^^  ^^  also.  Two  opposite  surfaoes  are 
^  ^^  "^^  fireqnently  left  "safe."  "Rub- 
ber* "  are  large,  heavy,  coarse  files,  of  usually  inferior  qual- 
ity, whioh  are  used  for  rough  kinds  of  work.  "  RilBors  " 
or  "  bent "  files  are  of  the  shape  shown  in  Fig.  10,  and  have 
ntiudly  enrred  snr&oes.     They  are  used  by  soulptors  and 


FiQ.  10. 


by  makers  of  omaaeDtal  castings.  They  are  double-out, 
single-cnt,  or  rasp-cut,  and  of  tmIous  degrees  of  fineness, 
as  required  fbr  different  kinds  of  work.  They  are  espe- 
cially adapted  for  smoothing  up  irregular  forms,  such  aa 
are  most  frequently  met  with  in  bronse  eastings. 

The  oommon  kinds  of  file  are  frequently  bent  for  con- 
venience in  working  npon  curved  surfaces.  Bending  is 
readily  aecompliahed  by  heating  to  a  red  heat  and  shaping 
over  a  properly-formed  wooden  block  by  striking  it  fight 
blows  with  a  wooden  malleL  When  the  file  has  thus  been 
given  the  desired  shape,  it  is  re-tempered  and  is  ready  for 
nse.  The  file  is  bent  to  a  smaller  radius  than  that  of  the 
eonoavity  in  which  it  ia.  to  be  used. 

The  tapering  end  of  the  file  outside  the  shoulder,  and 
upon  whioh  the  handle  is  driven,  is  called  the  "  tang  "  or 
the  shank.  The  tapering  form  given  the  tang  is  not  well 
adapted  to  give  a  firm  hold  to  the  handle,  and  it  has  prob- 
ably been  adopted  and  retained  partly  through  conser- 
vatism and  partly  because  workmen  frequently  use  one 
handle  for  several  files,  and  the  tapering  tang  permit* 
the  file  to  be  readily  inserted  into  and  withdrawn  from  the 
handle.  To  ensure  a  good  "hold,"  a  tang  of  uniform  seo- 
tion,  and  either  cylindrical  or  prismatic  in  form,  would 
be  far  preferable.  This  has  been  proposed  by  Mr.  J.  K. 
Sweet.  Mr.  Sweet  is  also  the  inventor  of  the  round 
"serew-thrMul"  file,  in  which  the  ontting  edges  are  formed 
by  making  a  "  ratohet-thread "  in  the  lathe,  different 
pitches  of  thread  thus  making  different  grades  of  file. 
The  ontting  edges  of  these  files  are  thus  formed  from  the 
solid  stock,  and  arc  said  to  possess  remarkable  endurance, 
and,  acting  like  milling  tools,  do  rapid  and  good  work. 

ThA  hA.ni1ln  of  Ihn  Ale  is  usuallv  driven  direotlT  unon 
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the  tang.     It   aometimet  happena,  howereT — aa   in  llliog 
extended  flat  aurfaoea,  for  example — that 
the  U»-haiidie  intorferea  with  the  uae  of  ^'°-  li- 

the file  by  bearing  upon  the  aurfaoe  and 
prerenting  the  gutting  portion  of  the  file 
eoming  down  to  ita  irora.  •  In  anoh  eaaea 
tite  tang  ia  bent  or  a  "  holder "  ia  ued, 
aain  riga.  11  aadl2. 

Files  are  nanally  made  of  the  beat  of  material,  and  great 
Fie.  12. 


Mure  ia  taken  to  aeleot  ateel  that  ia  uniformly  and  highly 
eonvorted.  "  Bubbera "  for  amitba'  uae  are  made  from 
bliatered  ateel,  bat  all  other  fllea  are  made  from  better 
grades  of  ateel.  Filea  are  forged  into  ahape  in  a  similar 
manner  to  all  amall  work  in  ateel,  the  amith  taking  oare 
not  to  work  the  metal  at  a  higher  than  a  blood-red  heat 
Peculiar  ahapea  are  produced  in  diea  or  formera.  Special 
eare  ia  taken  to  aelect  good  fuel  for  the  firea  in  which  the 
falanka  are  forged.  It  ia  uaoally  coke,  made  from  ooala 
free  from  any  trace  of  aulphor.  The  blanka  are  very 
thoroughly  annealed  after  having  been  forgad.     The  Sner 

aualitiea  are  annealed  or  "  lighted  "  in  iron  boxea,  in  which 
ley  are  imbedded  ia  sand.  Cheaper  gradea  are  annealed 
in  ordinary  annealing  ovena — a  leaa  expensive  method, 
but  one  in  which  the  blanks  are  leaa  completely  protected 
agaiuit  the  acceaa  of  air.  The  annealed  blanka  are  next 
ground  into  the  exact  ahape  demanded,  and  the  aoala 
formed  during  the  antecedent  proceea  ia  removed,  leaving 
a  clean  and  properly  formed  aarface  for  the  file-cutter  to 
work  upon.  It  was  formerly  customary  to  shape  the  blanka 
by  filing,  but  the  uae  of  the  grindatone  is  now  much  more 
nanal.  Alter  grinding,  the  blanka  are  greased  and  aent  to 
the  file-cutter. 

FiU-cutting  ia  uaually  performed  by  hand,  although 
many  attempts  have  been  made  during  the  past  two  oeu- 
turiea  to  produce  a  machine  capable  of  making  filea  of 
equally  good  quality.  The  tools  of  the  file-cutter  oonaiat 
of  peculiarly  anaped  hammera  and  chiaela,  an  anvil,  and 
paekiug  piecea  of  lead  or  pewter.  The  hammers  weigh 
from  one  to  five  or  aix  pounds,  the  smaller  aixea  being  uaed 
for  very  amall  and  the  heavier  for  very  large  files.  They 
have  a  singular  form,  such  as  would  be  obtained  by  mak- 
ing the  head  firat  in  the  form  of  a  truncated  pyramid — the 
mpper  and  lower  base*  having  a  breadth  equal  to  about 
.one-fifi hand  one-fourth  ita  altitude  reapeotively — and  tbaa 
bending  it  to  an  arc  of  a  radiua  equal  to  about  twice  the 
altitude.  The  handle  is  inserted  at  a  point  considerably 
nearest  the  amaller  end.  In  striking  a  blow  the  hammer  ia 
pulled  toward  the  workman  as  it  deaceuda,  the  mass  taking 
a  direction  approximating  to  that  of  the  inclination  of  the 
ehiael.  The  chisel  ia  abort  and  light,  nearly  a  triangle  in 
form,  with  a  broad,  straight  edge.  It  ia  held  between  the 
tnger  and  thumb  of  the  left  hand,  mush  aa  a  pen  ia  held  by 
the  right  hand  in  writing.  The  file-blank  is  placed  upon  the 
anvil,  where  it  ia  held  by  a  atrap  passing  over  each  end 
and  tightened  by  the  workman,  who  places  his  feet  in  the 
"bight"  of  the  strap  as  a  horseman  places  his  feet  in  his 
atirrups.  Aa  each  blow  ia  struck  the  workman  movea  tho 
blank  alightly  to  bring  the  ehiael  over  the  proper  place  for 
the  next  cut,  the  strap  being  loosened  at  the  instant  to  al- 
low the  movement  to  take  place. 

In  making  small  and  "amooth"  or  "dead-smooth"  filea, 
tho  blowa  and  these  nearly  simultaneous  movementa  sue- 
oeed  each  other  with  aurpriaing  rapidity.  The  .smallest 
files  are  often  cut  by  women  or  by  boys  and  girls.  The 
surface  of  the  file  being  "single  cut,"  a  second  set  of  outs 
is  usually  made  at  a  large  angle  with  the  first,  tho  two  seta 
making  angles  of  about  -1-50*  and  —80°  respectively  with 
the  middle  Une  of  the  file.  Before  making  the  second  cut  the 
tops  of  the  teeth  already  formed  are  smoothed  off  by  lightly 
mnning  over  them  a  fine  file.  The  blank  is  then  turned 
over,  and  the  apposite  side  and  the  edgea  are  next  cut. 
When  a  surface  already  cut  ia  placed  downward,  a  atrip  of 
lead  or  pewter  ia  placed  beneath  it,  to  prevent  injury  of  the 
teeth  by  contact  with  the  hard  surface  of  tho  anvil.  By 
constant  practice  the  workman  becomes  very  expert,  and 
the  rapidity  and  accuracy  of  his  work  are  quite  wonderful, 
and  are  probably  among  the  finest  illustrations  of  the  de- 
gree of  perfection  in  workmanship  which  may  be  attained 
by  the  hand  when  guided  by  a  delicate  sense  of  touch. 

After  cutting,  the  files  are  next  hardened,  although 
those  made  for  use  on  wood  and  other  comparatively 
soft  substances  are  frequently  left  unhardened,  and  sev- 
eral kinds  which  are  made  of  peculiar  shapes  for  some 
purposes,  as  for  sculptors,  are  made  of  good  iron  and  case- 
nardened.  The  files  to  be  hardened  are  first  besmeared 
with  a  mixture  of  salt  and  carbonaceous  materials  which 
are  considered  to  be  best  adapted  to  preserve  the  teeth 
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I  from  deearbonisation  and  oxidation,  and  which  at  the 
I  same  time,  by  fusion  upon  the  snrface,  may  indicate 
the  proper  heat  at  which  to  temper.  This  surface-coat- 
ing of  eonpantively  non-oonduoting  material  also  checks 
the  first  sudden  change  of  temperature  on  immersion 
in  the  tampering  liquid,  and  thus  decreases  tho  liability 
of  the  file  to  crack.  Tho  difficulty  which  might  be  experi- 
enced from  the  change  of  shape  which  invariably  occurs 
to  a  greater  or  less  extent  on  suddenly  cooling  the  file  is 
avoided  by  giving  the  untempered  file  a  alight  diatortion 
in  the  opposite  direction,  so  that  the  subsequent  change  of 
shape  may  leave  it  in  the  desired  form.  In  all  cases  the 
general  shape  of  the  file  is  determined  previous  to  the 
operation  of  hardening. 

When  the  file  has  been  healed  in  tho  fire  to  a  temperature 
at  which  the  surface-coating  fuses,  it  is  taken  by  the  tang 
and  suddenly  immersed  in  a  tank  of  water,  the  ropidity 
and  particular  direction  of  the  immersion  being  determined 
by  the  sise  and  shape  of  the  file.  Withdrawing  it  before 
it  becomes  cold,  the  workman  inacrte  it  between  the  jawa 
of  a  clamp  or  between  a  pair  of  iron  bars,  where  he  corrects 
by  force  any  slight  defect  in  form,  while  pouring  water 
over  it  to  thoroughly  cool  it.  The  tang  is  next  softened 
by  immersion  in  molten  lead;  the  file  ia  then  aerubbed 
thoroughly  and  washed  in  lime-water  to  remove  the  scales 
of  salt  mixture.  It  is  carefully  dried  and  oiled,  and  ia  then 
ready  for  tho  market, 

A  careful  aystem  of  inroeetion  is  adapted  by  the  best 
makers,  by  which  all  imperfect  files  are  detected  and  thrown 
out  to  be  sold  as  "  waaters."  Those  filea  which  pass  inspec- 
tion are  packed  by  doiens  in  papers.  In  the  U.  B.  some 
files  are  packed  in  boxes. 

The  time  at  which  files  were  first  made  seems  to  be  quite 
unknown.  Tho  manufacture  of  files  was  introduced  into 
America  very  soon  after  the  settlement  of  the  country. 
File-cutters  settled  in  Pennsylvania  at  the  end  of  the  seven- 
teenth century.  The  firm  of  Broadmeadow  A  Co.  began 
file-making  in  Pittsburg  in  1829.  George  Chattqrton,  a 
Sheffield  file-maker,  settled  in  Providence,  R.  I.,  in  183U, 
and  is  still  known  (1874)  as  a  leading  manufacturer.  There 
are  now  a  considerable  number  of  file-manufacturers  in  the 
U.S. 

File-cutting  machinery  was  probably  first  proposed  nearly 
two  centuries  ago.  A  Fansiau  mechanic,  Duverger,  pre- 
sented a  file-cutting  machine  to  the  French  Acadtmit  det 
Seieneet  in  1699,  and  a  description  of  this  apparatus  ap- 
peared in  the  Journal  dei  Satmntt  in  1702.  Thiout  in  hia 
TraiU  de  THorologie,  published  at  Paris  in  17-10,  describes 
another  machine.  Still  later,  Raoul,  another  French  me- 
chanic, made  files  by  machinery,  and  obtained  a  report 
upon  them  from  a  committee  of  the  Lycfe  dea  Art*  in 
which  it  was  stated  that  they  were  equal  to  the  beat  Eng- 
lish hand-made  files.  In  1812,  Morris  B.  Belknap  of  Green- 
field, Mass.,  patented  a  file-cutting  machine,  and  ^Tilliam 
T.  James,  who  is  said  to  have  worked  at  Union  Village, 

Jatentcd  another,  which  has  also  not  been  described.  In 
830,  Capt.  John  Ericsson,  then  in  England,  patented  a 
file-cutting  machine,  which  is  described  in  HoliapfTFrs 
work  on  Mechanirat  Mnnipvlation,  where  it  is  stated  that 
one  machine  could  do  the  work  of  ten  men.  In  1847  an  in- 
genious machine  was  invented  by  George  Winalow  of  Boa- 
ton,  and  was  described  in  Appleton's  Dictionary  of  Me- 
eiantca.  Still  later,  a  machine  was  invented  by  M.  Bernot 
of  Paris,  and  was  described  in  detail  by  Byrne.  This  ma- 
chine woa  uaed  to  sonfe  extent  with  success  in  Franco  and 
Belgium,  and  has  since  18S0  been  introduced  into  Great 
Britain  and  the  U.  S.  In  this  machine  the  chisel  is  driven 
by  a  cam  oa  the  file-blank  movea  alonsr  beneath  it,  and  the 
diff'erence  in  height  of  teeth  which  is  given  by  the  hand-pro- 
cesa  in  passing  from  the  end  to  the  middle  of  the  file,  and 
the  reverse,  is  thus  imitated.  Considerable  sums  of  money 
were  expended  in  tho  effort  to  make  this  process  a  aucccaa 
in  Birmingham,  but  in  vain.  A  few  of^  these  machines 
are  still  in  operation  in  the  U.  S.,  at  Pawtncket,  R.  I.  In 
1858  the  attempt  was  made  at  Ballardvale,  Mass.,  to  manu- 
facture filea  by  the  nse  of  the  machine  invented  by  Milton 
D.  Whipple.  Extensive  works  were  erected  and  a  largo 
amount  of  capital  was  engaged.  The  company  failed  in 
1889.  Some  of  the  machinery  was  purchased  oy  other  man- 
ufacturers, and  is  still  in  operation.  In  1866  the  Weed  File 
Company  commenced  operations  at  South  Boston,  Mass., 
but  failed  after  working  two  yeara.  The  Niebolaon  File 
Company  of  Providence,  R.  I.,  was  organised  in  the  spring 
of  1865,  with  Mr.  W.  T.  Nicholson,  the  inventor  of  tho 
machinery,  at  its  head.  This  company  is  claimed  to  have 
built  machines  which  do  satisfactory  work. 

This  problem  has,  as  is  seen  from  the  above  sketch,  taxed 
the  patience  and  has  employed  the  ingenuity  of  some  of 
the  ablest  mechanics  of  all  countries  for  many  years.  Very 
small  clock  and  watchmakers'  files  have  been  made  by  ma- 
ohinety  for  many  years,  but  the  difficulties  met  with  in  the 
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attempt  to  make  larger  files  have  teemed  almost  insur- 
mountable.  Haigne,  in  bis  Dictionnaire  det  Inventiota,  re- 
marks: "It  has  seemed  impossible  to  obtain  machinery 
having  the  delioacy  of  touch  of  the  practised  hand  of  the 
file-cutter,  which  varies  its  action,  the  position  of  the  chisel, 
and  the  force  and  direction  of  each  blow  according  to  oir- 
oumstanoes."  The  problem  to  be  solved  embodies  the  fol- 
lowing conditions:  To  make  direction  and  intensity  of  the 
blow  such  as  to  give  a  out  of  precisely  the  desired  depth, 
and,  on  curved  surfaces,  of  spread ;  to  draw  back  the  chisel 
without  injuring  the  edge  just  made ;  to  avoid  a  rebound 
or  "  chattering  "  of  the  chisel ;  to  move  the  blank  with  such 
regularity  as  shall  ensure  uniformity  in  the  distribution  of 
the  teeth ;  and  to  combine  all  of  these  movements  with  ab- 
solute precision  as  to  time  of  succession,  and  with  such  speed 
as  shall  enable  the  machine  to  compete  successfully  with 
hand-labor.  The  Bernot  and  the  Nicholson  machines  seem 
to  have  been  the  most  successful  yet  invented. 

R.  H.  Trdbstox. 

File-fieh  (Balistidse),  a  family  of  fishes  belonging  to 
the  sub-order  Sclerodermi  of  the  order  Pleotognathi.  The 
file-fishes  have  a  conical  muzzle,  terminating  in  a  month 
furnished  with  teeth  in  both  jaws.  In  Balirtei  proper  there 
are  eight  teeth  in  a  single  row  in  each  jaw ;  their  bodies 
are  oovered  with  hard  rhomboidal  scales,  having  the  ap- 
pearance of  the  teeth  of  a  file;  and  they  are  furnished  with 
spines  in  relation  with  the  dorsal  and  other  fins.  The  file- 
fishes  are  brilliantly  colored,  and  abound  in  warm  seas; 
several  species  occur  on  the  Atlantic  coasts  of  the  U.  S. 
The  species  represent  several  very  distinct  types  of  struc- 
ture, varying  in  the  development  of  the  spinous  dorsal  fin, 
the  position  of  that  fin  (which  in  some  is  very  far  forward), 
the  character  of  the  scales,  etc.  The  principal  types  of 
structure  are  two,  and  represented  in  the  Balistinse,  which 
has  two  or  three  dorsal  spines  peculiarly  articulated,  and 
the  Monacanthinie,  which  have  but  one  such  spine.  (See 
Balistes.)  TDEonoRK  Gill. 

Fi'ler,  tp.  of  Manistee  co.,  Mich.    Pop.  376. 

Fil'ibaster  [Sp.  filibutiero,  from  filibote,  a  "  flyboat,"  a 
fast-sailing  vessel,  first  used,  it  is  thought,  on  the  river  Vly 
in  the  Netherlands],  a  name  formerly  applied  by  the  Span- 
ish .Americans  to  the  buccaneers  and  other  pirates.  In  1849 
and  1851  the  name  was  applied  by  the  Cubans  to  Narciso 
Lopes  and  his  followers ;  and  from  that  time  it  became  a 
common  name  in  the  IT.  S.  for  the  military  adventurers  who 
have  fitted  up  expeditions  from  this  country  against  the 
Spanish  American  states.  The  most  famous  of  the  filibusters 
have  been  Lopei,  above  mentioned,  and  William  Walker, 
who  invaded  Sonora,  Mexico,  in  1853,  and  afterwards  three 
times  attempted  to  makehimself  master  of  Nicaragua  (1855- 
57,  again  in  1857,  and  afterwards  in  1860.)  (See  Lopez, 
Narciso,  and  Walker,  Williav.) 

Filica'Ja^da  (Vincenzo),  a  celebrated  Italian  poet,  b. 
at  Florence  of  a  noble  family  Dec.  30, 1642,  and  d.  Sept.  24, 
1707.  Even  in  youth  hisardent  temperament  was  controlled 
by  a  clear  judgment  and  high  principles,  and  he  returned 
to  Florence,  after  his  student-life  at  Pisa,  with  the  ofaarao- 
ter  of  an  accomplished  scholar  and  an  earnest,  upright 
man.  Eminent  as  a  jurist,  and  even  consulted  as  a  theo- 
logian, he  oeoapied  every  leisure  hour  with  poetry,  and 
when  at  the  age  of  thirty-one  he  married  into  the  great 
Capponi  family  and  was  made  senator  by  the  grand  duke, 
he  was  already  known  in  Italy  as  a  poet  of  distinguished 
genius.  His  reputation  became  European  after  the  appear- 
ance of  his  noble  Caiuone  addressed  to  John  Sobieski  on 
occasion  of  the  raising  of  the  siege  of  Vienna  in  1683,  and 
kings  and  emperors  congratulated  and  honored  him.  His 
sonnets  are  models  of  purity  of  style,  of  vigor,  and  of  sub- 
limity of  thought.  Among  the  most  celebrated  of  these  are 
La  Promdenza,  a  sonnet  of  exquisite  beauty,  and  L' Italia. 
The  translation  of  the  latter,  introduced  by  Byron  into 
the  fourth  canto  of  Chiide  Harold,  and  beginning  with 
"Italia!  oh  Italia!"  etc.,  is  familiar  to  every  Kuglish 
reader.  Filicaja  held  positions  of  high  trust,  and  his  life 
was  in  noble  accord  with  the  lofty  sentiments  of  his  poems. 
Tirabosohi  says  that  "  he  died  deeply  lamented  alike  by 
rich  and  poor,  and  beloved  by  God  and  man."  (Tiba- 
BOSCHI,  Storia  della  Utieraiura  Italinna;  Fabbroxi,  ^  Vite 
Italiatu;  Crescihbe»,  Vile  degli  Arcadi.) 

Fil'igrce  [from  the  LaL^um,  a  "thread,"  and.7ranum, 
a  "  grain  "],  a  delicate  kind  of  ornamental  work  made  of 
fine  wires  of  silver  and  gold  entwined  with  beads.  It  is 
often  extremely  elegant,  and  is  considerably  employed  for 
personal  decoration.  It  comes  chiefly  from  Italy  and  the 
Levant,  and  from  Malacca  and  China. 

Filio'qne  [Lut.].  The  Council  of  Nice  (325  A.  D.)  af- 
firmed the  cunsubstantiality  of  the  Son  with  the  Father,  and 
simply  declared  its  belief  "  in  the  Holy  Spirit."  The  Coun- 
cil at  Constantinople  (.^81  A.  D.)  affirmed,  in  effect,  the  eon- 


substantiality  of  the  Spirit  with  both  the  Father  and  the 
Son,  and  taught  the  procession  of  the  Spirit  "  from  the 
Father."  It  wa<  not  affirmed  that  the  Spirit  prooeeds  from 
the  Father  oii^y,  but  this  is  certainly  the  ntffgettion  of  the 
Creed,  and  it  became  at  last  the  established  doctrine  of  the 
Greek  Church.  But  at  first  the  Greek  Fathers  were  not 
agreed.  Athanasius  ^d.  373),  Basil  (d.  379),  and  Gregory 
of  Nyssa  (d.  after  394)  were  non-committal,  neither  afiirm- 
ing  nor  denying  the  procession  of  the  Spirit  "from  the 
Father  and  the  Son"  (fdioquc).  Maroellus  of  Ancyra  (d. 
373, 374),  Epiphanius  (d.  4U3),  and  Cyril  of  Alexandria  (d. 
444)  affirmed  it.  But  it  was  denied  by  Theodore  of  Mop- 
Buestia  (d.  429),  and  by  Theodoret  of  Cyrus  (d.  457-458). 
And  this,  as  we  have  said,  is  the  view  which  finally  prevailed 
in  the  Greek  Church. 

In  the  Latin  Church,  on  the  other  hand,  the  double  pro- 
cession of  the  Spirit  appears  never  to  have  been  denied. 
In  Saint  Augustine's  treatise  on  the  Trinity,  which  waa 
written  between  400  and  416  A.  d.,  it  is  clearly  and  emphat- 
ically taught  that  the  Spirit  proceeds  from  both  the  Father 
and  the  Son.  And  so  firmly  did  this  become  the  establish- 
ed doctrine  in  the  West,  that  at  the  third  synod  of  Toledo 
in  Spain  (589  A.  n.)  the  clause  filioqxte  was  added  to  the 
Niceno-Constantinopolitan  Confession,  and  the  doctrinal 
basis  was  laid  for  the  schism — urged  on  by  other  influences 
— which  permanently  separated  the  Churches  of  the  East 
and  the  West. 

In  the  East,  the  orthodox  doctrine,  confirmed  by  the  in- 
fluence of  John  Damasoenns  (d.  between  754-787),  rejected 
from  the  Creed  t\m  filioqut;  while  in  the  West,  at  a  synod 
convened  by  the  emperor  Charlemagne,  the  introduction  of 
the  phrase  into  the  Creed  was  endorsed  especially  through 
the  influence  of  Alcuin,  Theodulph  of  Orleans,  and  the 
Frank  theologians.  Pope  Leo  III.  had  already  expressed 
his  approval  of  the  doctrine  which  the  term  implied,  while 
he  hesitated  to  approve  its  introduction  into  the  Creed. 
He  regarded  it  rather  as  speculative  than  practical.  At 
length,  when,  in  the  ninth  century,  the  controversy  arose 
between  Photius,  patriarch  of  Constantinople,  and  Nicho- 
las I.,  which  led  to  the  mptnre  between  the  Churches,  the 
doctrinal  difference  was  made  a  topic  of  discussion,  and 
the  Western  Church  was  reproached  with  having  departed 
from  the  faith.  Its  position  was  defended  by  jSneas  of 
Paris,  Ratramn  of  Corvey,  and  especially  by  Anselm,  arch- 
bishop of  Canterbury.  In  1274  A.  D.  an  attempt  was  made 
at  the  Council  of  Lyons  to  effect  a  reconciliation,  but  the 
effort  proved  futile.  In  1439  A.  D.,  at  the  Council  of  Flor- 
ence, the  attempt  was  renewed,  but  the  formula  proposed 
did  not  seoure  acceptance,  although  theologians  of  both 
parties  were  present,  and  had  full  opportonitiee  to  confer 
together.  Plans  of  union  between  the  two  Churches  hare 
repeatedly  been  suggested,  and  hopes  have  been  cherished 
that  the  breach  might  bo  healed.  Possibly  it  might,  if  the 
question  at  issue  had  been  limited  to  the  phrase  jUioque, 
but  in  each  instance  in  which  its  merits  have  been  discussed, 
other  influences  have  operated  to  prevent  the  reunion. 
Although  other  characteristic  diS'erenaes  separate  the  two 
Churches,  their  diverse  views  of  the  JUioque  have  become 
historically  the  most  conspicuous,  if  not  the  most  import- 
ant. The  two  Chnrahes  are  equally  committed  to  the  main- 
tenance of  the  doctrine  of  the  Trinity ;  the  difference  be- 
tween them  relates  merely  to  the  philosophy  of  the  doctrine. 

R.  D.  Hitchcock. 
Filippi  (Cahillo),  b.  in  Ferrara  about  1510,  d.  1574, 
belonged  to  the  Roman  school,  and  imitated  Michael  An- 
golo.  His  Annunciation  in  the  church  of  Santa  Maria  in 
Vado  in  Ferrara  is  much  admired.  Most  of  his  other  pic- 
tures have  perished. 

Filippini  (Aktonio  Pietro),  b.  atVescovatodeCasinca, 
near  Baslia,  in  Corsica,  in  1529;  took  part  in  the  civil  wan 
which  raged  in  the  island  from  1555  to  1564,  and  d.  toward) 
the  close  of  the  sixteenth  century.  His  Itluria  di  Cortica, 
published  in  1594,  and  again  in  1832,  tells  the  history  of 
the  island  from  the  mythical  ages  to  1594,  and  although  it 
is  wanting  in  critical  respects,  and  not  remarkable  for  its 
style,  it  is  very  interesting  on  account  of  the  charaoteristie 
facta  it  communicates  and  the  peculiar  nationality  it  de- 
picts. The  earlier  part  of  the  history,  up  to  1559,  la  given 
by  reprinting  the  works  of  earlier  chroniclers. 

Fil'lebrown  (T.  Soott),  U.  S.  N.,  b.  Aug.  13, 1824,  in 
the  District  of  Columbia,  entered  the  navy  as  a  midship- 
man Oct.  19,  1841 ;  became  a  passed  midshipman  in  1847, 
a  lieutenant  in  1855,  a  lieutenant-commander  in  1862,  a 
commander  in  1866.  Was  in  action  several  times  on  the 
Stono  and  Tagoda  rivers,  S.  C,  while  in  command  of  the 
Montauk  and  Sonoma,  during  1864-65,  and  was  favorably 
spoken  of  by  Rear-Admiral  Dahlgren  in  his  official  report 
of  July  11,  1864.  FoxRALL  A.  Parker. 

Fill'more,  county  of  Minnesota,  bordering  on  Iowa, 
and  in  the  S.  E.  part  of  tho  State.    Area,  864  square 
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milM.  Its  Bnrfaoe  is  nndnlatiaK  and  very  fertile.  Grain, 
e«ttle,  wool,  dairy  produeta,  and  haj  are  the  agricoltural 
staples.  It  is  traversed  by  the  Southern  Minnesota  R.  R. 
Cap.  Preston.     Pop.  24,887. 

Fillmore,  county  in  the  8.  S.  E.  of  Nebraska.  Area, 
a76  square  miles.  The  surface  is  undulating  and  finely 
adapted  to  grazing.  It  is  interseotod  by  the  Burlington 
and  Missouri  River  R.  B.     Cap.  Geneva.     Pop.  238. 

Fillmore,  post-v.  of  Marion  tp.,  Putnam  oo.,  Ind.,  on 
the  SL  Louis  Vandalia  Torre  Haute  and  Indianapolis 
K.  R.,  32  miles  S.  W.  of  Indianapolis.     Pop.  217. 

Fillmore,  tp.  of  Iowa  oo.,  la.    Pop.  1004. 

Fillmore,  to.  of  Allegan  eo.,  Miefa.,  on  the  Michigan 
Lake  Shore  R.  R.,  13  miles  N.  W.  of  Allegan,  and  is  trav- 
ersed by  the  Chioago  and  Michigan  LakeShoieK.R.  P.1436. 

Fillmore,  post-tp.  of  Fillmore  eo.,  Minn.    Pop.  987. 

Fillmore,  post-r,  of  Jackson  tp.,  Andrew  co.,  Mo. 
Pop.  271. 

Fillmore,  tp.  of  Bollinger  oo..  Mo.    Pop.  427. 

Fillmore,  post-v.  of  Hume  tp.,  AUegany  oo.,  N.  T., 
OB  the  Genesee  River  and  Canal.     Pop.  215. 

Fillmore  (Millard),  D.  C.  L.,  the  thirteenth  Presi- 
dent of  tlie  U.  S.,  was  b.  of  New  England  parentage  in 
Summer  Hill  tp.  (then  a  part  of  Locke),  Cayuga  co.,  N.  T., 
Jan.  7,  1800.  Worked  in  youth  upon  his  father's  farm  in 
Sempronins  (now  Niles)  in  the  above  county,  and  when 
Sfleen  years  of  age  was  apprenticed  as  a  wool-oarder  and 
doth-dresser.  His  uhool-education  was  aoauty,  but  bis 
leisure  hours  were  occupied  with  study.  Undertook  when 
nineteen  years  of  age  the  study  of  law  with  Judge  Wood 
of  Montville,  N.  Y.,  teaching  school  a  portion  of  the  time. 
In  1822  removed  to  Buffalo,  N.  Y.,  was  admitted  to  the 
bar  in  1823,  and  opened  a  law-office  in  East  Aurora,  N.  Y. ; 
commenced  practice  in  the  State  supreme  court  in  1827, 
and  in  1830  removed  to  Buffalo,  where  he  became  apartner 
of  8.  G.  Haven  and  the  late  Judge  N.  K.  Hall.  Was  sent 
to  the  New  York  assembly  1829-32;  was  in  Congress 
1833-35  and  1837-41,  where  he  was  an  active  and  useful 
member,  favoring  Mr.  J.  Q.  Adams's  views  upon  slaveiy, 
■ad  in  other  public  questions  acting  mainly  with  the 
Whigs.  While  chairman  of  the  committee  of  ways  and 
means  he  took  the  leading  part  in  drawing  up  the  tariff 
of  1842.  In  1844  was  the  Whig  candidate  for  governor 
of  New  York.  In  1847  was  chosen  eomptroUer  of  the 
State,  and  resigned  in  1849.  In  1848  was  chosen  Vice- 
President  of  the  C  S.  on  the  ticket  with  Gen.  Taylor; 
and  on  the  death  of  the  latter,  July  9,  1860,  Mr.  Fillmore 
became  President.  The  great  events  of  his  administration 
were  the  passage  of  the  Compromise  Acts  of  1850  and  the 
Japan  expedition  of  1852.  Mr.  Fillmore  was  in  Europe 
1855-56,  and  in  the  latter  year  was  the  candidate  of  the 
American  party  for  the  Presidency.  He  did  not  again  en- 
ter public  life.  D.  of  paralysis  Mar.  8, 1874.  Mr.  Fillmore 
was  affable  and  oourteous,  and  of  spotless  private  charac- 
ter. In  his  later  years  he  took  an  active  interest  in  the 
historical  and  fine-art  societies  of  Buffalo  and  in  the  va- 
rious local  charities  of  that  city. 

Fillmore  City,  post-r.,  county-seat  of  Millard  oo., 
UL,  150  miles  S.  of  Salt  Lake. 

Filter.   See  Water,  by  C.  P.  Cbaxdi-eb,  Pb.  D.,  LL.D. 

Fi'lnm  A'qas  [Lat.,  "a  thread  of  water"],  a  legal 
term  used  to  denote  an  imaginary  line  passing  along  the 
middle  of  a  river,  and  dividing  the  soil  underneath  into 
two  equal  portions.  In  navigable  streams  above  the  point 
where  the  tide  ebbs  and  flows,  and  in  all  streams  whicn  are 
not  navigable,  the  Jilum  aqiae  designates  the  boundary  to 
wbiah  the  lands  of  owners  along  the  river  extend.  If  a 
giant  be  made  of  land  adjacent  to  a  river,  it  includes  the 
soil  to  the  eentre  of  the  stream,  unless  the  terms  of  the 
grant  clearly  indicate  a  contrary  intention.  If  an  island 
forms  in  the  river  so  as  to  bo  divided  by  theJUnm  aqim, 
the  parts  thus  separated  belong  respectively  to  the  oppo- 
site proprietors.  If  there  be  a  gradual  deposition  of  earth 
upon  one  bank,  and  none  or  little  upon  the  other,  the  thread 
of  the  stream  will  eonetantly  vary,  so  as  to  always  be  mid- 
way between  the  banks.  But  if  a  large  portion  of  land 
be  detached  from  one  side  and  carried  to  the  other,  the 
thread  remains  as  before,  so  that  the  estate  of  each  owner 
may  extend  to  the  same  limits  as  previously.  If  a  single 
person  owns  the  land  on  both  sides  of  a  stream,  of  course 
the  entire  bed  is  also  his  sole  property. 

The /Unm  aquK  in  all  oases  only  denotes  the  ownership 
of  land  forming  the  bed  of  a  river  or  rising  above  the  sur- 
face, but  does  not  indicate  any  exclusive  proprietary  right 
in  the  water  which  is  thus  supposed  te  be  divided.  Each 
riparian  owner  along  the  whole  course  of  the  stream  has  a 
right  to  have  the  water  flow  in  its  aoenstomed  manner  and 
Tolnme,  and  no  one  of  the  owners  is  Jastifled  in  diverting 


the  stream  to  hi«  own  oias,  or  in  lo  materially  diminishing 
the  water-supply  wbieh  it  aifords  as  to  ooeasion  unreason- 
able injury  to  the  other*.  But  any  use  of  the  water,  as 
for  purposes  of  irrigation,  etc,  whicli.  does  not  sensibly 
impair  the  rights  of  such  other  persons,  is  allowable. 

In  the  case  of  public  rivers,  or  those  in  which  there  is  a 
flow  of  tide  water,  the  soil  underneath  does  not  belong  to 
aiijoining  owners,  but  to  the  sovereign  or  state,  so  that  the 
doctrine  of  the  filuin  aqim  has  in  general  no  application. 
It  may,  however,  denote  the  boundary-line  between  two 
different  States  or  two  different  oounties.  In  some  of  the 
States  the  doctrine  is  mainteined  that  though  there  is  no 
tide,  the  bed  of  a  stivam  which  is  in  fact  navigable  be- 
longs to  the  State,  and  not  to  the  riparian  ownenu  (See 
BiviBS,  Natioable  Streahs.) 

Gbobqe  Chase.     Revised  by  T.  W.  Dwisht. 

Fin,  the  principal  organ  of  locomotion  in  fishes  and 
cetaceans.  A  fin  usually  consists  of  a  thin  membrane 
supported  by  bony  spines  or  cartilaginous  rays,  often  very 
numerous.  When  these  rays  or  spines  are  direct  append- 
ages of  the  internal  skeleton,  they  are  homologne*  of  the 
limbs  of  the  higher  quadruped — the  pectoral  fins  repre- 
senting the  fore  limbs,  the  ventral  the  hind  limbs,  even  if 
(as  is  the  case  with  the  so-called  Jugular  fins  of  some 
fishes)  the  ventrals  are  before  the  pectorals.  There  may 
be,  however,  one  or  more  dorsal  or  anal  fins  (on  the  median 
line  of  the  back  or  belly  respectively),  and  a  caudal  flu  at 
the  end  of  the  tail.  'These  (called  in  fishes  vertical  fins) 
are  not  appendages  of  the  internal  skeleton.  The  tail  of 
fishes  is  usually  the  chief  organ  of  locomotion.  The  other 
vertical  fins  serve  as  a  keel  or  centre-board,  whilo  the 
proper  limbs  (the  peetorals  and  ventrals)  probably  assist 
in  guiding  the  course.  There  are  a  few  fishes  which  are 
quite  destitute  of  fins.  A  few  others  have  the  peoternls  so 
large  as  to  serve  to  some  extent  as  organs  of  aerial  flight. 

The  tail  (fluke)  of  a  whale  is  flattened  horisontally,  in- 
stead of  vertically,  and  the  pectorals  (arms)  are  present, 
while  the  posterior  limbs,  which  in  some  cases  are  repre- 
sented by  the  flukes,  in  others  are  rudimentary,  being  rep- 
resented by  a  small  bone  concealed  within  the  body.  Some 
whales  have  a  dorsal  tabcrosity,  whence  they  are  called 
"  finbacks."  The  flippers  of  sirenians  and  of  some  of  the 
seals  approikoh  closely  to  the  eharacter  of  the  cetacean  fln. 

Fi'nal  Can'sea,  causes  (see  Cause)  which  are  not  also 
effects.  All  other  causes  are,  on  one  side,  caused  j  they 
come  forth  as  well  as  go  forth.  Final  causes  do  not  come 
forth.  The  physical  sciences,  as  snch,  have  nothing  to 
do  with  final  causes.  When  they  exhaust  physical  causes, 
they  exhaust  all  with  which  they  have  to  deal,  for  phys- 
ical science  is  the  science  of  second  causes.  They  as- 
sume the  simples  and  forces  as  existent,  and  the  ques- 
tion, Hov>  these  simples  and  forces  came  to  exist?  is  not 
for  them.  In  this  sphere  the  objection  of  Bacon  and  Des 
Cartes  to  the  investigation  of  final  causes  is  well  found- 
ed. It  was  too  often  an  indolent  or  ignorant  evasion  of 
the  real  work  of  science.  But,  as  it  is  no  part  of  the  dis- 
tinctive work  of  physical  science  to  detennino  final  causes, 
it  is  equally  remote  from  its  province  to  assert  that  there 
are  not  final  causes.  The  whole  doctrine  of  final  causes 
has  been  denied  by  materialism.  (See  Stracss's  Old 
Faith  and  New  Faith.)  Ulrici  shows  that  the  argument 
of  materialism  at  this  point  rests  upon  a  confpunding  of 
"  the  Kod'on  of  causality  with  the  <neii(a{  late  of  causality," 
and  that  the  law  of  causality  "  does  not  affirm  that  what- 
ever ejritlt  must  have  a  cause,  but  only  that  all  that  hap- 
«en<,  all  that  cornea  into  being,  must  have  a  cause."  (See 
UlbIci's  Becim  of  Straui;  with  an  introduction  by  C.  P. 
Kradth,  1874,  pp.  88-91,  and  pp.  56-58.)    C.  P.  Krauth. 

Fiaaace'  [It.  finama;  Fr.yinnnee].  The  word  origin- 
ated in  feudal  usages,  and  primarily  signified  revenue  aris- 
ing from  fines ;  hence  it  came  to  be  a  comprehensive  term 
for  the  revenue  of  a  king  or  state,  and  taking  a  wider  range 
it  now  embraces  the  medium  of  exchange,  the  science  of  the 
medium  of  exchange  and  liquidation  in  commerce.  Finance 
has  l>eeu  more  briefly  defined  as  the  science  of  money.  Al- 
though money  is  universally  adopted  as  the  instrument  by 
which  value  is  measi^red  and  oxpreesed,  it  does  not  include 
the  total  of  the  medium.  The  science  of  that  medium,  of 
whatever  composed,  is  the  science  of  finances. 

The  common  use  of  the  word  is  in  the  plural,^nances.  It 
is  so  applied,  indiscriminately,  co  the  affairs  of  individuals, 
companies,  and  governmenU.  A  merchant  who  fails  to 
pay  his  notes  at  maturity  is  said  to  be  embarrassed  in  his 
finances,  or,  in  usual  parlance,  to  be  thort  of  money.  Under 
this  locution  is  embraced  a  great  variety  of  phenomena,  of 
which  no  conception  is  conveyed  by  the  literal  terms  used. 

In  the  tin)pxU,T,  finance,  which  is  the  generic  form,  the 
word  applies  not  only  to  experimental  phenomena,  but  also 
to  the  principles  of  administration  in  connection  with  the 
general  economy  of  the  eountry — the  assessment  of  values. 


SE^SdaS 


100 


FIN-BACK— FINDLAY. 


ths  apportionment  of  taxea,  the  ne^tiation  of  loani,  the 
haibandi7  of  resources,  the  liqaidation  of  debt,  the  policy 
of  commereial  intereourao  with  foreign  oouiitrieB,  and,  at 
large,  with  all  the  employments  and  interests  of  human 
life.  In  a  soientiflo  view,  finance  must  bo  regarded  as  the 
main  pillar  of  sooial  organization.  It  supports  the  entire 
superstmcture  of  oredit,  and  its  oombinations  extend 
tbroa^h  every  department  of  industry  and  enteiprise. 
Practically,  it  goreras  the  valuation  of  property,  and  thus 
it  comes  home  to  every  individual.  Tho  details  oomposing 
this  wide  system  of  things  oonstitnte  the  subject  of  con- 
tinuous olassifioation  and  gcDeraliiation.  But  while,  in 
late  years,  the  gathering  of  statistics  has  been  pursued  with 
diligence  in  all  active  commeroial  countries,  comparatively 
little  attention  has  been  bestowed  on  the  investigation  of 
the  laws  and  principles  by  which  alone  their  scientific  re- 
lation can  be  determined.  Hence,  no  division  of  human 
Ituowledge  is  less  developed  in  the  present  day  than  that 
which  falls  under  the  general  head  of  Fiaance, 

Every  government  has  an  ofiicer  with  the  title  miuitter 
o/Jinance,QT  its  equivalent,  to  whom  is  entrusted  tho  direc- 
tion of  its  treasury  affairs.  In  England  he  is  oommonly 
styled  ehaiKtUor  o/tht  exchequer/  in  the  U.  8.,  lecretarn  of 
tk*  treamrg.  The  practical  scope  of  finance  is  signified  by 
the  duties  assigned  to  this  officer.  The  secretary  of  the 
treasury  is  required  to  '*  prepare  plans  for  the  improvement 
and  management  of  the  revenue  and  the  support  of  public 
credit;"  to  report  to  each  session  of  Congress,  on  its  as- 
sembling, the  receipts  and  disbursements  of  the  fiscal  year 
past,  and  estimates  thereof  for  the  year  ensuing ;  to  super- 
intend the  collection  of  the  revenues ;  to  grant  all  the  war- 
rants for  moneys  to  be  paid  in  pursuance  of  appropriations 
by  law ;  to  execute  necessary  services  in  the  sale  of  the 
public  lands ;  and  "  to  make  report  and  give  information 
to  either  branch  of  the  legislature,  in  person  or  in  writing, 
respecting  all  matters  referred  to  him." 

A  vivid  conception  of  the  scope  of  duties  which  devolve 
on  a  competent  minister  of  finance  may  be  obtained  by 
reference  to  two  pre-eminent  examples.  One  is  that  of 
Colbert,  minister  of  Louis  XIV.  oi  France,  who,  we  are 
told,  "  labored  for  sixteen  hours  a  day  during  twenty-two 
years  in  his  tariffs,  his  custom-house  regulations,  his  mer- 
cantile negotiations."  In  his  view,  "  the  question  of  free 
exchange  could  not  be  separated  from  tho  general  state  of 
the  world.  .  .  .  He  possesses  and  sums  up  in  his  strong 
head,"  says  one  of  his  biographers,  "  a  living  enoyclcpeedia 
in  which  are  arranged  in  good  order  the  innumerable  regu- 
lations of  industrial  pursuits  and  the  details  of  so  many 
admirable  ordinances  which  were  provided  for  the  manage- 
ment of  forests,  the  entry  of  sailors,  the  security  of  the 
merchant.  He  knows  to  a  fraction  all  the  merchandise 
that  enters  the  kingdom,  and  all  that  leaves  it. 

Tho  other  example  is  that  of  the  British  chancellor  of  the 
exchequer,  who  may  be  said,  with  almost  exact  literal 
truth,  to  govern  the  financial  destinies  of  the  world.  The 
foreign  commerce  alone  (exports  and  imports)  of  Great 
Britain  for  the  year  1872  amounted  to  the  prodigious  sum 
of  $3,346,000,000.  The  industrial  capacity  of  this  "  speck 
on  the  globe "  is  estimated  by  the  force  of  machinery  at 
twenty  times  its  population,  or  the  equivalent  of  six  hun- 
dred million  man-power.  That  this  astonishing  result  is 
due,  chiefly,  to  the  organisation  of  its  financial  system  is  an 
incontrovertible  proposition.  A  single  fact  will  suffice  to 
show  the  diligence  and  the  exhaustive  application  with 
which  that  system  is  maintained.  In  order  to  establish  a 
oontested  point  in  the  practice  of  the  House  of  Commons 
with  respect  to  the  appropriation  of  money,  Mr.  Gladstone 
"  personally  examinea  the  titles  of  all  the  statutes  passed 
since  the  Restoration  (embracing  a  period  of  over  two  hun- 
dred years],  and  selecting  from  the  mass  those  which  hod 
reference  to  finance  from  year  to  year,  observed  for  him- 
self, in  each  particular  instance,  the  component  parts  of 
those  statutes."  J,  8.  Gibbons. 

Fin-back,  a  name  given  to  the  whales  of  the  family 
Balffinopteridce,  on  account  of  their  prominent  dorsal  fin — 
an  appendage  which  in  most  other  whales  is  either  absent 
or  comparatively  small  and  rudimentary.  The  fin-back 
whales  nave  not  been  mnch  sought  for  by  whalers,  on  ac- 
count of  their  fierce  disposition,  and  from  the  fact  that 
their  oil,  though  excellent,  is  not^abundant,  while  their 
baleen  is  often  scanty  and  poor ;  but  the  "  Bahia  flnner " 
(Megaptera  Brotilitntii)  is  mnch  sought  for  its  baleen. 
Fin-backs  are  frequently  of  very  largo  site;  and  of  late 
I  they  have  been  much  hunted  off  the  coast  of  Norway  for 
their  oil  and  their  ficsh  and  bones,  which  are  converted 
I  into  fertilisers  for  the  European  markets.  There  are  sev- 
;         eral  species,  mostly  of  the  genus  Salminptera. 

Fin'castle)  a  post-v.  of  Eagle  tp..  Brown  oo.,  0.  Pop. 
140. 

!  Ftnoaatle.  nost-v.  and  to.,  can.  of  Botetourt  co..  Va.. 


at  the  head  of  the  Great  Valley  of  Virginia,  30  miles  S.  of 
the  Chesapeake  and  Ohio  K.  R.,  14  miles  N.  of  the  Atlantic 
Mississippi  and  Ohio  R.  R.,  12  miles  from  the  present  ter- 
minus of  the  James  River  and  Kanawha  Canal,  and  4  miles 
N.  of  the  Valley  R.  R.,  now  under  contract.  It  has  a  large 
fionriug-mill,  a  woollen-factory,  a  savings  bank  (just  char- 
tered), 2  hotels,  4  churohes,  1  newspaper,  and  a  number  of 
stores.  Principal  business,  farming  and  merchandise.  Pop. 
of  tp.  3501.  M.  W.  Campbr,  Ed.  "  Herald." 

Finch  [Ger.  Fink],  a  name  given  to  various  birds,  es- 
pecially to  certain  European  and  American  birds  of  the 
family  Fringillidse,  and  more  particularly  to  those  of  Ike 
sub-family  Fringillinse.  The  Ameriean  finches  are  mostly 
of  the  genera  Carpodaetu,  Chrvtomitritf  Pipilo,  Gyanotrpita, 
PoocKtes,  GhoHdentetf  Zonotrichiaf  eto.  They  feed  on  seeds 
as  well  as  insects,  are  generally  bright,  active  birds,  and 
some  are  good  songsters.  (See  Goldfiscb,  Bullfijich, 
Chaffinch,  eto.) 

Flad'kom,  a  river  of  Scotland,  which  after  a  course 
of  aliout  90  miles  enters  the  Moray  Frith.  In  1829,  in 
August,  it  rose  at  one  place  25  feet,  and  caused  the  great 
floods  known  as  "  Moray's  Floods." 

Find'ing,  in  law.  The  finder  of  lost  property  upon 
land  who  takes  it  into  his  possession  becomes  invested  with 
a  special  property  therein,  which  is  superior  to  the  claims 
of  all  persons  except  that  of  the  true  owner.  He  is  under 
no  legal  obligation  to  take  into  his  custody  any  articles  he 
may  thus  discover,  but  if  he  does,  certain  important  rights 
and  obligations  immediately  attach  to  his  possession.  His 
primary  duty  is  to  preserve  the  property  intact,  and  in  as 
excellent  condition  as  its  nature  and  state  at  the  time  of 
finding  will  permit,  in  anticipation  of  the  owner's  appear- 
ing to  reassert  his  title.  A  finder  thus  beoomes  a  kind  of 
bailee,  and,  like  other  bailees,  he  may  defend  his  possession 
and  interest  by  bringing  action  against  any  third  person 
who  ii^ures  the  property,  or  asserts  dominion  over  it,  or 
interferes  with  his  immediate  ownership.  If  the  absolute 
owner  ever  appears,  restoration  must  be  made  to  him,  and 
the  finder  will  be  entitled  to  no  reward  if  none  bad  been 
previously  offered,  and  can  only  claim  to  be  remunerated 
for  the  actual  and  necessary  expenses  incurred  in  the 
proper  care  of  the  goods.  But  if  a  specific  reward  had 
been  promised,  of  which  the  finder  Had  knowledge,  he 
would  be  authorized  in  demanding  it,  and  would  have  a 
lien  upon  the  property  until  such  charges  wore  satisfied. 
If  at  the  time  of  making  the  discovery  uie  finder  knew,  or 
had  means  of  readily  ascertaining,  to  whom  the  property 
belonged,  it  would  be  his  duty  to  seek  out  the  owner  and 
return  whatever  he  had  thus  acquired ;  and  if  he  failed  to 
do  this  his  retention  of  the  goods  would  be  a  fraudulent 
appropriation  of  them  which  would  eonstitate  larceny. 
But  in  cases  where  knowledge  of  ownership  eoold  not  bo 
acquired  no  larceny  could  be  committed.  Retaining  the 
chattels  would  then  not  be  wrongful,  but  reasonable  and 
obligatory.  If  the  former  owner  can  never  be  discovered 
or'never  asserts  any  claim  to  the  property,  it  vests  abso- 
lutely in  the  finder.  The  place  where  the  finding  occurred 
is  immaterial  as  regards  hie  rights.  If  an  article  whioh 
was  lost  in  a  store  was  picked  up  by  any  stranger,  he  would 
have  the  first  claim  to  it,  and  if  the  owner  never  reappear- 
ed might  enforce  his  title  even  against  the  storekeeper. 
This  would  not  be  the  case,  however,  if  the  article  was 
only  left  by  accident,  for  it  would  then  be  regarded  as  con- 
fided to  the  keeping  of  tho  proprietor  of  the  store,  who 
might  demand  it  from  any  one  by  whom  it  was  discovered. 

The  finder  of  a  chose  in  action,  as  a  cheek  or  lottery- 
ticket,  cannot  enforce  payment  qf  It  if  the  party  liable 
under  it  has  notice  that  the  applicant  is  not  the  real 
owner.  If  in  such  a  case  payment  was  made,  the  proper 
owner  would  not  be  debarred  from  a  subsequent  recovery. 
If,  however,  the  finder  transferred  the  instrument  for  value 
to  a  bona  fide  holder,  who  was  ignorant  of  his  defectire 
title,  it  would,  if  negotiable,  be  good  in  the  tatter's  hands, 
according  to  the  general  principles  governing  commereisd 
paper. 

At  common  law  there  were  special  rules  concerning  the 
finding  of  eatratft — t.  e.  of  cattle  whose  owner  is  unknown — 
but  this  matter  is  now  generally  provided  for  by  statnte. 
(For  the  rules  applying  to  Treasure  Trove,  see  the  arUole 
on  that  subject ;  m  regard  to  goods  found  at  sea,  see  Sal- 
vage.)      Gkorqe  Chase.    Revised  by  T.  W.  Dwiqht. 

Find'lay,  post-v.  and  tp.,  cap.  of  Hanoock  co.,  O.,  is 
situated  in  the  N.  W.  part  of  the  State,  46  miles  S.  of 
Toledo,  on  the  Lake  Erie  and  Louisville  Railway,  midway 
between  Fremont  and  Lima.  It  has  10  churohes,  3  weekly 
newspapers,  4  banks,  3  machine-shops  and  foundries,  3 
flouring-mills,  3  planing-mills,  1  oil-mill,  1  fiax-mlll,  1 
woollen-factory,  3  carriage-factories,  1  spoke-factory,  1 
stave-factory,  2  wagon-shops,  and  a  goodly  number  of  fino 
businesB-houaes.    It  is  the  terminus  of  a  branch  of  the  Cin- 
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einnati  Sanduiky  aad  CleTeland  R.  R.    Pop.  of  T.  3315; 
or  tp.  4073.    L.  8LB88IIEB,  Ed.  or  "Hamoock  Courier." 

Fimdlay  (Jambs),  b.  in  Franklin  eo.,  Pa.,  aboat  177S, 
went  to  Cineianati,  0.,  in  1793 ;  waa  in  the  legislative  coun- 
cil for  that  Territory  in  1798,  and  became  a  prominent 
Demoeratie  leader,  filling  Tarioas  civil  offices  until  1S24. 
Aa  eolonel  of  the  Second  Ohio  volunteers  in  1812  served 
under  Oen.  Hull  at  Detroit,  Mich.  Was  in  1826-33  H.  C. 
from  Ohio,  and  d.  at  Cincinnati  Dec.  28, 1835. 

Findlay  (William),  b.  at  Meroeraburg,  Pa.,  of  Scotch- 
Irish  stock,  June  20,  1768 ;  waa  a  prominent  Democratic 
State  legislator;  State  treasurer  1807-17;  governor  of 
Pennsylvania  1817-20 ;  U.  S.  Senator  1821-27 ;  treasurer 
of  tb«  U.  S.  mint,  Philadelphia,  1827-11.  D.  at  Uarri*- 
bnrg,  Pa.,  Nov.  12,  1846. 

Fi«<1er«  tp.  of  Webrter  co..  Ho.    Pop.  62i. 

Findler*  tp.  of  Allegheny  co..  Pa.    Pop.  IITO. 

Findlefi  tp.  of  Heroer  co..  Pa.    Pop.  1710. 

Flnclley  (William),  American  politician,  b.  in  the  north 
of  Ireland  about  1750,  came  to  Pennsylvania  while  young ; 
served  in  the  war  of  the  Revolution ;  at  its  close  became  a 
member  of  the  legislature,  then  of  the  State  constitutional 
eonvenlion,  and  was  M.  C.  1791-99  and  1803-17.  He  pub- 
lished a  Aem'ew  of  |A«  Fnnding  Sjftem  in  1794,  etc.,  and  d. 
at  Dnity,  Westmoreland  oo..  Pa.,  Apr.  5,  1821. 

Findtj  a  name  sometimes  given,  without  special  pro- 
priety, to  discoveries  of  eolleotions  of  relics  associated  with 
mankind  daring  the  pre-hiiitorio  ages ;  saeh  as  weapons  or 
other  implements,  bones  of  man  or  of  animals  oaten  by  him, 
etc.  (See  Kitchbn-Midobss;  PALiriTS,  and  Pbb-histobic 
Ma.v.) 

Fine,  post-tp.  of  St.  Lawrenee  oo.,  N.  T.,  has  iron  ore 
sa)4  timber.  The  village  of  AndenonrtUe  has  some  mao- 
nfaatures.     Pop.  633. 

Fiae  [Lat.  ./!«u, "  an  end  "],  a  pecaniary  mnlot  imposed 
by  a  ooart  upon  a  criminal  oSender  as  a  means  of  punish- 
ment. The  precise  amount  of  the  fine  is  commonly  left  to 
the  discretion  of  the  court,  thoagh  a  maximum  and  min- 
imam  sum  appropriate  to  each  partioular  offence  is,  la 
general,  designated  by  Statute,  and  the  exercise  of  Judicial 
discretion  must  be  confined  within  these  limits.  There  is 
a  provision  in  the  V.  S.  Constitation  that  "  excessive  flneg 
shall  not  be  imposed." 

OcoBeB  Chase.    Revised  bt  T.  W.  Dwiaar. 

Fiae  Arta  is  a  general  term  applied  to  oertain  methods 
of  embodying  the  beautiful  in  human  productions.  To  the 
degree  in  whidh  any  work  of  man  is  produced  according  to 
the  laws  of  taste  only,  and  is  intended  to  awaken  assthetio 
emotions  solely,  to  that  degree  is  it  a  work  of  fine  art.  But 
even  among  the  works  of  poetry,  mnsio,  painting,  soulptnre, 
and  arobiteotnre — whioh  five  branches  of  art  denote  the  five 
primary  methods  of  embodying  beauty  in  hamao  produc- 
tions— many  do  not  serve  sssthetio  purposes  solely.  Hymns, 
oratorios,  and  ohorsh  edifioes  serve  also  religious  purposes ; 
patriotic  songs  and  statues,  legislative  buildings,  and  balls 
of  justioe,  also  patriotic  or  govornmental  purposes ;  draw- 
ings and  paintings  of  animals,  plants,  and  foisii  remains, 
alM  soientilo  purposes,  etc.  Such  works  form  a  transition 
from  the  fine  arts  to  the  useful  arts,  or,  as  they  often  are 
called,  the  meohaoieal  or  industrial  arts,  in  whoso  produc- 
tions usefulness  is  the  primary  quality,  beauty  only  a  sec- 
ondary. A  farther  distinction  is  often  made  between  those 
arts  which  nse  language  as  their  medium — poetry — and 
those  which  do  not;  and  the  term  fine  art  is  thus  confined  to 
mnsie,  painting,  acnlptare,  and  architecture.  A  transition 
between  poetry  and  art  is  formed  by  eloquence  and  acting. 

The  physioal  senses,  the  channels  through  which  all  ex- 
ternal objeets  are  cognised  by  the  human  spirit,  furnish  the 
basis  for  the  classification  of  the  fine  arts.  Taste,  through 
whioh  peroeptions  can  be  formed  only  by  destroyingthe 
object,  is  entarely  excluded  from  the  realm  of  beauty.  With 
feeling  and  smell — being  more  abstract,  consequently  more 
refined  senses — beauty  begins  to  dawn,  but  it  has  its  true 
home  in  the  spheres  of  sight  and  hearing,  and  these  two 
senses  being  the  chief  avenues  for  the  reception  of  all  our 
external  knowledge,  the  fine  arts  are  divided  into  two  great 
groups  upon  the  basis  of  them.  Those  which  appeal  to  the 
eye  arc  termed  the  formative  arU.  Those  which  appeal  to  the 
ear  may  be  termed  the  toHndiwj  or  the  iearing  aru  (though 
no  such  generic  term  has  yet  gained  a  foothold  in  the  Eng- 
lish language),  and  include  music,  oratory,  and  poetry,  with 
the  other  forms  of  belles-lettres  or  artistic  literature.  Some- 
times several  arts  are  combined  in  the  same  work,  as  arehi- 
teetare,  sculpture,  and  painting  in  a  monumental  edifice ; 
poetry,  dramatic  action^  and  scenic  painting  in  a  theatrical 
representation ;  and  these,  together  with  instrumental  and 
I  vocal  music,  in  an  operatic  representation.  The  multiplying 
arta,  sach  as  engraving,  ohromo-lithography,  and  photog- 


raphy, are  those  by  whioh,  through  the  aid  of  mechanical 
and  ehemioal  means,  many  repetitions  oan  be  quickly  and 
eheaply  produced,  which  shall  oontain  most  or  all  of  the 
prominent  features  of  a  work  of  art.        Q.  F.  CoBroBT. 

Fine  of  LandSy  a  species  of  conveyance  formeriy  in 
nse  in  the  English  law.  It  was  in  form  a  judgment  of  a 
court  of  justice.  There  was,  however,  no  real  litigation. 
The  party  against  whom  the  action  was  apparently  brought 
admitted  upon  the  records  of  the  court  tnat  the  claim  of 
the  apparent  plaintiff  was  Just.  This  admission  created  a 
species  of  ettoppel,  so  that  he  was  prevented  from  after- 
wards denying  a  statement  thns  solemnly  made.  This 
would  bo  true,  notwithstanding  his  title  before  the  admis- 
sion was  perfect.  In  this  way  a  fine  might  be  resorted  to 
as  a  conveyance.  At  an  early  day  (18  Ed.  I.  3  4)  it  was 
required  by  statute  that  a  married  woman  in  making  such 
an  admission  ehonld  declare  before  the  ooart  or  an  au- 
thorised officer,  separately  and  apart  ft'om  her  hnsband, 
that  she  made  the  admission  freely,  and  without  fear  or 
compalsion  of  her  husband.  This  last  feature  of  "fines" 
has  been  mneh  used  in  the  U.  S.  as  applied  to  an  ordinary 
conveyance  by  married  women,  the  acknowledgment  being 
made,  e.  g.,  before  a  justice  of  the  peace,  commissioner  of 
deeds,  or  even,  in  some  States,  before  a  notary-public.  A  fine 
might  on  these  principles  be  resorted  to  to  "  bar  an  entail " 
(see  Extail),  though  another  fictitious  proceeding,  termed  a 
"  common  recovery,"  was  more  effectual.  (See  Reootert, 
Couiiox.)  Another  important  use  of  a  fine  was  to  operate  aa 
a  short  statute  of  limitations.  (See  Limitatioiis,  STATUTBOr.) 
The  rule  is  well  expressed  in  the  statute  already  referred  to  of 
18  Ed.  I. :  "  The  fine  is  so  high  a  bar  and  of  so  great  force, 
and  of  a  nature  so  powerful  in  itself,  that  it  precludes  not 
only  those  who  are  parties  to  the  fine  and  their  heirs,  but 
all  other  pereoni  in  tlie  tcorld  who  are  of  ftall  age,  ont  of 
prison,  of  sound  memory,  and  within  the  fonr  seas  the  day 
of  the  fine  levied,  unless  they  put  in  their  claim  within  a 
year  and  a  (fay."  In  the  reign  of  Henry  VII.  the  time 
was  extended  to  five  years,  and  the  daim  most  be  made 
within  that  period,  except  in  the  ease  of  persons  under  dis- 
ability. In  their  case  five  yean  was  allowed  after  the  dis- 
ability was  removed.  It  was  further  required  that  there 
should  be  a  proclamation  of  the  fine  in  open  court.  This 
method  of  limitation  has  been  in  nse  in  tnia  country  with 
some  modifications.  An  instance  of  it,  when  it  became  the 
support  of  an  important  title,  is  found  in  the  case  of  Jifac- 
Oregor  v.  Comttock,  17  New  Tork  Reports,  162  (decided 
1848).  T.  W.  DwioHT. 

Fine's  Creek,  post^tp.  of  Haywood  co.,  N.  C.  P.  1048. 

Fin'gal'8  Cave,  a  remarkable  cavern  on  the  island  of 
Staffa,  off  the  W.  coast  of  Scotland,  hollowed  out  in  a  mass 
of  volcanic  rooks.  Two  ranges  of  basaltic  rocks  are  sup- 
ported upon  a  lava-like  mass  beneath,  and  the  unequal 
Oardness  of  the  materials,  combined  with  the  perfection  of 
the  columnar  structure,  has  permitted  the  carving  ont,  by 
the  waves  of  the  sea,  of  one  of  the  most  picturesque  pieces 
of  natural  architecture  in  the  world.  The  discovery  of  ter- 
tiary plants,  associated  with  the  corresponding  volcanic 
rooks  on  the  neighboring  island  of  Mull,  enables  us  to  fix 
the  time  of  the  eruption  of  these  basalts  as  belonging  to 
the  miooene  period.  A  similar  age  has  been  assigned  to  the 
beds  of  basalt  on  the  coast  of  Antrim,  Ireland,  which  were, 
in  fact,  probably  but  a  part  of  the  same  great  outpouring 
of  lava.  (Bee  Giant's  Cadsbw AY.)    Edward  C,  H.  Day. 

Finger.  See  Hand,  Strdctube  or  the,  by  Paor.  Ed- 
ward Hitchcock,  A.  M.,  M.  D. 

Fing'ering,  in  music,  (1)  the  mode  or  system  devised 
for  the  proper  use  of  the  fingers  in  playing  on  oertain  in- 
strnments,  as  the  organ,  pianoforte,  violin,  etc.;  (2)  the 
application  or  practical  use  of  such  system.  In  elementary 
instruction-books  and  exercises  for  the  organ  or  pianoforte 
the  notes  are  "  fingered  " — i.  e.  accompanied  by  the  marks 
X,  I,  2,  3,  4  (the  >  indicating  the  thumb),  or  by  the  figure 
1  for  the  thumb,  and  2,  3,  4,  &  for  the  fingers. 

Fin'ial  [from  the  Lat.^iii«,  an  "end  "],  in  arobiteotnre, 
a  decoration  designed  to  surmount  a  spire,  gable,  or  other 
projecting  point  within  or  without  a  building.  Finiols  are 
of  wood,  metal,  or  stone,  and  often  are  carved  with  great 
delicacy  and  good  taste  or  with  grotesqne  and  fanciful 
designs.  The  ornamentation  is  sometimes  of  a  heraldic 
character. 

Finigoer'ra  (Tommaso  or  Maso),  Italian  niello-worker 
and  goldsmith,  b.  at  Florence  1424,  d.  in  1475,  is  reckoned 
the  inventor  of  the  art  of  taking  engravings  from  metallic 
plates  on  paper. 

Fi'ning,  or  Clariflca'tioa,  the  process  of  clearing 
turbid  liquors,  generally  used  in  connection  with  wines 
and  malt  liquors,  though  the  process  is  resorted  to  for 
clearing  a  great  variety  of  solutions,  such  aa  syrups,  jel- 
lies, coffee,  argol,  eto.    In  the  manufacture  of  wine  and 
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bmr  tile  ^eut,  which  either  rina  to  the  sarfeoe  as  a  soum 
or  forma  a  depoait  at  the  bottom,  generally  esrriea  with  it 
all  suspended  impnritiea,  and  leares  the  liquid  limpid. 
When  this  is  not  toe  ease,  "  finings  "  must  be  employed. 

Filtering. — For  fining  small  quantities  of  many  liquors 
the  process  of  filtration  is  the  simplest.  A  funnel  lined 
with  porous  filter-paper  is  the  most  convenient  apparatus, 
though  filters  are  made  of  a  great  variety  of  porous  aub- 
atanoea,  such  as  cotton,  flannel,  earthenware,  sand,  char- 
coal, etc.  Filtration  is  not  always  eflectire,  as  the  im- 
purities which  render  the  liquid  turbid  are  often  so  fine 
that  they  pass  through  the  filter.  This  is  generally  the 
ease  with  wines  and  malt  liquors.  Another  objection  to 
filtration  ia  the  difficulty  of  conducting  it  without  exposing 
the  liquor  to  the  air,  which  in  the  case  of  light  wines  and 
malt  liquors  would  be  fatal. 

Itinglau,  or  gelatine,  is  most  frequently  employed  for 
beer  and  ale.  "Brewers'  finings"  are  made  by  softening 
the  gelatine  in  four  times  its  weight  of  cold  water  or  sour 
beer.  As  the  gelatine  swells,  more  water  or  sour  beer  ia 
added.  The  thick  jelly  thus  obtained  is  disaolrod  in  eight 
times  its  volume  of  the  liquor  to  be  fined,  when  it  presents 
the  consistence  of  a  syrup;  1  pound  of  isinglass  makes 
about  12  gallons  of  finings.  This  is  added  in  about  the 
propertion  of  1  to  2  pints  to  a  Iwrrel  of  ale  or  to  a  hogshead 
of  cider  or  wine.  The  gelatine  is  coagulated,  or  rendered 
insoluble,  by  the  astringent  tannic  aeid  of  the  liquor,  and 
as  the  insoluble  compound  gradually  settles  to  the  bottom 
of  the  barrel,  it  invisoates  and  carries  with  it  all  the  sus- 
pended impurities,  and  leaves  the  liquor  clear.  In  some 
oases  this  removal  of  the  astringent  principle  is  objection- 
able, as  it  modifies  the  flavor  and  diminishes  the  keeping 
qualities  of  the  liquor.  In  the  case  of  red  wines,  this  is  so 
important  a  consiaeration  that  albumen  ia  employed  instead 
of  gelatine.  Coflise  is  often  clarified  by  the  addition  of  a 
piece  of  the  akin  of  salted  codfish,  which  furnishes  gelatine 
which  is  coagulated  by  the  tannic  acid  present.  Carrageen 
moss  is  sometimes  used  for  clarifying  beer,  as  are  also  the 
dried  stomachs  of  the  cod,  called  touxds.  Lime  in  the  water 
osed  ia  supposed  to  aid  materially  in  the  clarification  of 
beer  by  combining  with  the  acids  of  the  malt,  forming  in- 
soluble salts,  which  carry  down  the  suspended  matten. 
,  The  spring  water  used  in  the  breweries  at  Burton-on-Trent 
'  contains  a  considerable  quantity  of  lulphate  of  lime,  which 
is  thought  to  aid  in  clearing  the  ales. 

Albnmen  is  coagulated  either  by  heat  or  by  alcohol.  It 
ia  used  in  large  quantities  by  sugar-refiners,  who  clarify  or 
"defecate"  their  solutions  of  raw  sugar  with  bullock's 
blood.  The  blood  is  added  while  the  solution  ia  below  HO' 
F.,  and  then,  on  raising  the  temperature  to  a  boil  by  means 
of  steam,  the  albumen  of  the  blood  is  coagulate  j,  and  the 
ooagulum,  forming  fiocks,  collects  and  envelops  the  lut- 
pended  impurities,  and  partly  rises  to  the  surfiMe  aa  a 
scum,  to  be  skimmed  oOT,  and  partly  settles  to  the  bottom, 
to  be  separated  by  the  "  hag  filters." 

In  making  calfa  foot  jelly  fresh  egg-ahelb  aro  often 
thrown  in,  that  the  adhering  albumen  may  be  aubaequently 
coagulated  by  heat  and  clear  the  liquid,  from  which  the 
shells  and  coagulum  are  separated  by  a  bag  filter  of  flannel. 
When  albumen  is  added  to  wines,  it  is  coagulated  by  the 
alcohol,  and  operates  aa  when  coagulated  by  heat.  Heat 
alone  clarifies  many  vegetable  and  animal  juices  by  ooaga- 
lating  the  albumen  which  they  naturally  contain. 

Vegetable  aeide  clarify  many  expressed  juices,  and  the 
Jaice  of  sour  cherries  will  completely  separata  the  pcotin 
of  currant  and  raspberry  juice,  so  aa  to  fit  them  for  syrups. 

Alitm  ia  sometimea  uaed.  It  ia  specially  serviceable  in 
darifying  watera  which  are  rendered  turbid  by  fine  mud,  a 
pinch  of  alum  thrown  into  a  barrel  of  water  being  sufficient  to 
lender  it  clear  and  limpid  after  a  few  hours'  standing.  !rhe 
alumina  is  probably  precipitated  by  the  carbonate  of  lime, 
which  is  always  present  in  river  as  well  as  in  spring  water. 

Acetate  of  lead  has  been  used  for  clarirying  liquors,  its 
precipitation  being  effected  by  a  subsequent  addition  of 
half  its  weight  of  sulphate  of  potassa.  It  is  a  very  dan- 
gerous agent  on  account  of  its  poisonous  character. 

Platter  of  Pari;  clay,  land,  and  marl  are  often  effective 
in  clarifying  turbid  solutions,  such  as  cider,  etc. 

Soluble  eatte,  as  a  solution  of  sal-ammoniac,  often  cause 
the  separation  of  finely-divided  precipitates,  which  remain 
long  in  suspension  in  pure  water.  They  also  greatly  facil- 
itate the  filtering  and  washing  of  precipitates,  which  other- 
wiae  pass  through  the  filter.  C.  F.  Chahdler. 

Finist^re,  or  Finigterre  [Lot.  Finit  Term,  "Land's 
End"],  is  a  department  of  France,  comprising  the  western 
part  of  the  former  duchy  of  Bretagne.  It  has  an  area 
of  2S18  square  miles,  and  a  population  of  642,963.  Its 
coasts  along  the  English  Channel  and  the  Atlantic  are 
formed  of  rugged  and  broken  granite  rocks,  but  in  the  in- 
terior the  soil  in  generally  fertile  and  well  cultivated.  Its 
silver  and  lead  mines  are  very  valuable. 


Finiaterre,  Cape  ("  Land's  Bnd  "),  is  a  promontory 
at  the  north-western  extremity  of  Spain;  lat.  42°  54'  N., 
Ion.  9»  21'  W. 

Fink  (Frederick),  Amerioan  painter,  b.  at  Little  Falls, 
N.  Y.,  Dec.  18,  1817,  became  known  at  the  age  of  eighteen 
by  his  portrait  of  W.  S.  Parker ;  went  to  Europe,  and  d. 
in  1849.  Among  his  genre  pictures  are  An  Arliet'e  Studio, 
Shiptoreeked  Mariner,  Young  Tkievet,  Negro  Woodtawyer, 
etc. 

Fin'land  [Fin.  Suometimaa,  the  "land  of  lakea"]  is  a 
grand  duchy  of  Russia,  lying  between  lat.  59°  and  70°  N. 
and  Ion.  21°  and  33°  E.,  and  bounded  by  Russia,  Norway, 
Sweden,  and  the  Gull's  of  Bothnia  and  Finland.  It  in- 
cludes a  portion  of  Rosstan  Lapland.  Its  ana  is  about 
135,000  square  miles,  one-third  of  which  ia  oeonpied  by 
lakes  and  marahes.  The  ground  may  generally  be  de- 
scribed as  a  table-land  from  400  to  600  feet  high,  with  oe- 
easional  elevations,  depressions,  and  ranges  of  hills  covered 
with  dense  forests  of  fir  and  pine,  which,  in  connection  with 
the  beautiful  lakes,  give  the  country  a  picturesque  and 
romantic  though  somewhat  sombre  aspect.  The  coast  is 
low,  except  the  sontbem  part,  which  presents  a  line  of  rug- 

fed  cliffs  skirted  with  innumerable  rocky  islands.  While 
inland  was  united  to  Sweden  it  exported  yearly  ft  great 
quantity  ot  rye  and  barley ;  indeed,  it  was  called  the 
"  granary  of  Sweden."  But  since  its  annexation  to  Russia 
it  seems  to  have  given  up  agriculture  and  taken  to  cattle- 
breeding,  for  whi(3i  the  country  in  many  places  is  eminently 
adapted.  The  most  valuable  exports  are,  however,  the 
prodoots  of  its  forests,  as  timber,  pitch,  potash,  tar,  and 
rosin.  It  yields  also  some  copper,  iron,  lime,  and  slate. 
Reindeer,  wolves,  elks,  beavers,  various  kinds  of  game,  and, 
among  fishes,  salmon,  trout,  and  herring,  abound.  The  cli- 
mate is  rigorous.  A  severe  winter  of  seven  or  eight  months 
passes  through  a  short  spring,  immediately  into  a  hot,  dry 
Bummer.  Vet  the  time  in  winter  when  the  sun  never  rises, 
and  in  summer  when  he  never  sets,  has  its  very  pe- 
culiar charms.  The  population,  which  numbers,  aoeord- 
ing  to  the  census  of  Dec.  31,  1871,  1,766,880,  consists  of 
Finns,  interspersed  with  Laplanders,  Swedes,  and  Russians. 
The  Finns  are  a  branch  of  the  Dgrian  raoe,  kindred  to  the 
Laplanders  and  the  Magyars  of  Hungary,  but  different 
botn  Arom  the  Swedes  and  the  Russians.  They  are  tall, 
strongly  built,  and  well  proportioned,  but  the  shape  of  their 
faces  IS  nearer  the  square  than  the  oval,  and  their  features 
do  not  indicate  any  bigh  degree  of  intellectuality.  They 
are  an  honest,  industrious,  and  energetic  people,  however, 
and  their  peculiar  laDgnaga  and  literature  have  of  lata  at- 
tracted much  attention.  In  olden  times  they  formed  an 
independent  empire,  but  in  the  twelfth  oentury  they  were 
oonqnered  and  converted  to  Christianity  by  the  Swedes. 
During  the  union  with  Sweden  the  Swedish  language  and 
civilisation  took  deep  root  among  the  Finns,  and  when  in 
1809  Russia  conquered  and  secured  the  country,  she  was 
met  with  great  opposition  and  aversion  by  the  people.  She 
has  governed  the  country  with  great  prudence,  nowever, 
granted  the  Finns  many  privileges,  and  her  attempts  at 
eliminating  the  Swedish  elements  by  supporting  and  de- 
veloping the  original  Finnish  foundation  have  been  some- 
what successful.  All  the  native  population  are  able  to  read 
and  write;  and  in  1872  the  work  of  Rnssianising  Finland 
was  commenced  by  rendering  education  in  Russia  oompul- 
Bory  in  the  public  schools.  The  most  important  towns  are 
Helsingfors,  Abo,  Sweaborg,  and  Viborg.  The  emperor  of 
Russia  is  grand  duke  of  Finland.  The  stats  church  is 
Lutheran.  The  government  is  nearly  independent  of  the 
rest  of  the  Russian  empire,  and  is  administered  in  aooord- 
anoe  with  the  Finnish  constitution  of  1772.  (See  Fimhs 
and  FmmsH  liHtiovkGK  and  Litrratdbb.)  (OKRSHAir, 
FrnnicA  einer  Oeeekielll*  Finland;  1821 ;  JBibliographia 
hodiema  Feniee,  1846;  Friib,  BetderitelM  over  dt  uoreke 
Finlapper,  1841;  Tapblius,  FinUmd /remetaildl  i  Teck- 
ning,  1860.)  Clbheki  Petersek. 

Fin'landt  Golf  of)  the  great  eastern  arm  of  the  Bal- 
tio,  situated  between  lat.  59°  and  61°  N.  and  Ion.  22°  and 
30°  E.  Its  water  is  only  very  slightly  salt,  having  come 
[mm  the  great  lakes  Onega,  Ladoga,  Poipns,  and  Saima 
through  the  river  Neva.  At  its  E.  end  is  8U  Petersburg, 
and  along  its  coasts  an  Narva,  Reval,  Frederikshamn, 
Uolsiagfors,  and  Viborg. 

Fin'lar  (G  eoroc),  LL.D.,  the  learned  historian  of  Qreeee 
under  Foreign  Domination,  was  born  in  Scotland  about  the 
beginning  of  the  preient  century.  In  1823,  before  the  death 
of  Lord  Byron,  be  joined  the  Greeks  in  their  struggle  for 
independence,  and  has  remained  in  the  country  ever  since, 
making  his  home  in  Athens.  His  ardent  Hellenic  hopes 
have  been  disappointed.  He  apoaka  with  regret  of  having 
"  abandoned  the  active  duties  of  life,  and  the  noble  task  of 
laboring  to  improve  the  land,  for  the  sterile  ooonpation  of 
noording  its  nuafortnnes."    His  work*  are  in  seven  vol- 
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nuns,  as  follows:  I.  Grttfe  under  ill*  Jtoma»»,  146  B.  c  to 
716  A.  D.  Il»i3;  2d  ed.  18&6);  II.  HUtoi-y  of  the  Bgiautiat 
Smpin,  716-1057  A.  D.  (18&2;  2d  ed.  1856);  III.  Hitlory 
of  ik*  Bjfzantine  and  Greek  Empire*,  down  to  1453  A.  XK 
(1854);  IV.  HUtargaf  Qreeeefrom  it*  Conqueel  fry  the  Cru- 
ntder*  to  ito  Cunqaeil  iy  ihe  Turk*,  1204-1566  A.  D.,  and  of 
tk*  Empire  of  Trebiaond,  1204-1461  (1851);  V.  Hielory  of 
Greece  nnder  Otkoman  and  Venetian  Domination,  145S-1821 
A.  D.  (1856) ;  VI.,  VII.  Hiitory  of  th*  Greek  Bevolulion 
(1861).  He  bu  alio  written  muoh  for  the  London  Time*, 
proving  himaelf  a  real  friend  of  Greece,  bat  often  offending 
Greek  pride  by  his  strioturoa  upon  public  men  and  meaanros. 
D.  Jan.  36,  I87S.  R.  O-  Hitchcock. 

Fiii'ler>  tp-  of  Soott  00.,  Ind.    Pop.  1102. 

Finler,  tp.  of  Christian  eo..  Mo.     Pop.  1276. 

Finley,  (p.  qf  Douglas  eo.,  Mo.     Pop.  832. 

Finley,  tp.  of  MoDowell  eo.,  N.  C.    Pop.  580. 

Finley  (James  Bradley),    an   American    'Methodist 

S Teacher,  b.  in  North  Carolina  Julj  I,  1781,  remoTed  to 
>hio  in  1801;  joined  the  Methodist  ministry  in  1809;  took 
charge  of  the  Wyandotte  Indian  mission  in  Upper  Ban- 
dosky  iu  1814,  where  ho  spent  six  years.  For  forty-flre 
years  was  one  of  the  most  suooessful  Methodist  itinerants 
of  the  North-west,  and  was  eight  times  a  delegate  in  the 
Oeneial  Conferenoe  of  his  deaomioatian.  Published  nu- 
merous works,  among  whioh  are  an  AHtobiogn^fthg,  Wfon- 
dotte  Mi**ion,  Sketch**  of  Weettm  Methodiem,  etc.  D.  in 
Cincinnati  Sept.  8,  1856.  Abel  Stevihs. 

FinieT  (Jonx  P.),  American  Methodist  clergyman  and 
educator,  b.  in  South  Carolina  in  June,  1783,  taught  in  vari- 
ona  academies  in  Ohio  from  1810  to  1822,  and  in  the  latter 
year  was  ohosen  professor  of  languages  in  Augusta  College, 
Ky.  About  this  time  ha  Joined  the  ministry.  D.  in  May, 
1825. 

Fiille7(MARTHA),  ("Martha  Parqcrarson "),  Amer- 
ioui  writer,  b.  in  Chillicothe,  0.,  has  published  Sunday- 
aahool  books,  Ccueila,  or  Okildreu  of  the  Valleg;  Old- 
Fmehioned  Bog,  Lilian,  and  Wanted,  a  Pedigree.  She  re- 
ades  in  Philadelphia,  Pa. 

FinlBT  (  Bobrrt),  D.  D.,  American  Presbyterian  elergy- 
man,  b.  at  Princeton,  N.  J.,  1772 ;  graduated  at  the  College 
of  New  Jersey  1787,  was  tutor  or  trustee  there  from  1793 
to  1817,  and  June  16,  1795.  was  ordained  pastor  of  the 
ohorah  at  Baskingridsje,  N.J.  Originated  the  oolonisation 
af  emaneipatfd  blacks  from  the  U.  H.  in  Africa,  helping  to 
form  and  organise  the  Amerioan  Colonisation  Society.  Be- 
aanw  in  Jnly,  1817,  president  of  Pranklin  College,  Athens, 
Os.,  and  d.  there  Oct.  3, 1817.  Published  sermons,  eto.  on 
aolonitation. 

Finley  (Robert  W.),  American  Methodist  clergyman, 
b.  in  Books  co.,  Pa.,  June  9, 1750,  studied  for  seven  years 
•t  Princeton,  N.  J.,  and  in  1774  entered  the  Presbyterian 
ministry.  In  1788  emigrated  to  Kentucky,  and  opened  a 
tbeologieal  school.  In  1811  became  an  itinerant  in  the 
Methodist  Church,  and  labored  as  sueh  until  eighty  years 
of  age.     D.  at  Oermantown,  O.,  Dec.  8,  1840. 

Finley  (SAiinEL),  D.  D.,  Presbyterian  olergyroan  and 

Iiresident  of  the  College  of  New  Jersey,  b.  at  Armagh,  Ire- 
and,  1715,  arrived  in  Philadelphia,  Pa.,  Sept.  28,  1734, 
was  licensed  to  preach  Aug.  5,  1740,  and  was  ordained  at 
New  Brunswick,  N.  J.,  Oct.  i:i,  1742.  Beginning  bis  min- 
istry in  the  revivals  of  the  time,  he  preached  at  New  Haven, 
Conn.,  in  violation  of  a  law  forbidaing  itinerants  to  preach 
in  the  parishes  of  settled  ministers  without  their  consent, 
and  in  Sept.,  1743,  was  seised  and  carried  beyond  the  co- 
lonial limits  as  a  vagrant.  From  July  14,  1744,  to  1761, 
was  pastor  and  teacher  of  an  academy  which  he  established 
at  Nottingham,  Md.  In  July,  1761,  was  chosen  president 
of  the  College  of  New  Jersey  at  Princeton,  N.  J,  Pub- 
lished sermons,  and  edited  those  of  hie  predecessor,  Pres. 
Daries.     D.  July  17,  1766. 

Fin'mark,  province  of  Norway,  comprises  the  north- 
ernmost part  of  continental  Burope,  and  lies  between  lat, 
«8<>  30'  and  71<>  N.  and  Ion.  17°  and  31°  E.  IU  area  is 
24,000  square  miles;  its  population,  20,329.  Finmark  is  a 
high  table-land,  sometimes  rising  8000  ftet  above  the  level 
of  the  sea,  indented  by  numerous  deep,  narrow,  winding 
Cords,  and  skirted  with  innnmerable  islands.  As  agricul- 
ture becomes  impossible  at  an  elevation  of  100  feet,  at 
which  height  only  a  few  wild  berries  will  ripen,  and  as  it 
is  passible  only  along  the  fiords  to  raise  a  little  barley  and 
potatoes,  the  two  only  sources  of  wealth  which  the  inhabit- 
ants possess  are  the  reindeer  and  the  codfish ;  3000  boats 
and  15,000  men  are  employed  at  the  fisheries,  and  the 
average  annnsl  prodnoe  is  16,000,000  fish,  24,500  barrels 
•f  eod-Iiver  oil,  and  6000  barrels  of  roe.  The  reindeer,  of 
which  a  Finn  may  own  several  thousands,  roam  in  large 
herds  over  the  table-land,  fattening  in  the  summer  on  the 
loe  grass,  and  starring  in  the  winter  on  a  small,  eolorless 


lichen  which  lives  under  the  snow.  The  Norwegian  and 
moat  of  the  Finnish  (Lappish)  population  have  fixed 
abodes,  but  a  few  Lapps  are  nomades.  The  principal  town 
is  Hammerfest,  the  northernmost  city  of  the  worm. 

Finn  (Henrv  J.),  comedian,  b.  at  Sydney,  Cape  Breton, 
about  1788,  performed  in  London,  England,  Montreal,  Can- 
ada, New  York  City,  Savannah,  Qa.,  Boston,  Mass.,  and 
Portland,  Me.,  and  was  lost  with  the  burned  steamboat  Lex- 
ington, on  which  he  was  a  passenger,  Jan.  13,  1810,  Finn 
was  an  exceedingly  popular  actor  of  broad  comedy,  and  a 
representativp  of  a  decidedly  Amerioan  school  of  art.  He 
was  also  a  suooessful  humorous  writer. 

Fin'ney  (Charles  Q.),  Amerioan  clergyman  and  college 

{•resident,  b.  at  Warren,  Conn.,  Aug.  29,  1792,  and  studied 
aw  in  Jefferson  co.,  N.  Y.,  but  was  ordained  as  a  min- 
ister in  1822.  Has  been  specially  noted  as  a  revivalist. 
In  1835,  Hr.  Finney  became  a  professor  at  Oberlin  College, 
0.,  and  its  president  in  1852,  holding  that  office  until  1866. 
In  1837  began  his  pastorate  of  the  college  church.  In 
1848-51  preached  in  England  with  eloquence  and  effect. 
His  publications  hare  been  Guide  to  the  Saviour,  Lecture* 
to  Profetaing  Chrittian*,  Lecture*  on  Heviral*  of  Religion, 
with   notes   and   memoir,  Sermnn*  on  Important  Subject* 

il839).  Skeleton  of  a  Courte  of  Theological  Lecture*  (1841), 
.ecture*  on  Sgtematie  Theologg  (1851).     D.  Aug.  16, 1875. 

Fin'niah  Language  and  Literature.  The  Fin- 
nish language  is  a  branch  of  the  Turanian  family,  also 
called  the  Scythie,  Mongolian,  or  Uralo-Altaic,  which  com- 
prises the  languages  of  the  Magyars,  Turks,  Samoyeds, 
Tunguses,  Tartars,  and  Mongola,  and  whose  chief  branch 
is  the  Mantohoo.  Of  these  languages  it  is  nearest  allied 
to  that  of  the  Magyars,  both  in  form  and  substance,  a 
large  number  of  its  roots  always  consisting  of  two  sylla- 
bles, with  the  accent  on  the  first,  nearly  identical  with  the 
monosyllabic  roots  of  the  Hungarian  language.  It  is  spoken 
in  the  north-western  part  of  European  Russia,  in  Finland, 
and  the  adjacent  districts  by  over  2,000,000  people,  and  in 
three  different  dialects — the  E.  Finnish  or  Karelian,  which 
is  the  oldest,  most  primitive,  and   least  developed;   the 

5.  Finnish,  spoken  in  the  districts  around  Abo  and  Hel- 
singfors,  from  which  the  written  language  of  the  Finnish 
literature  has  been  developed ;  and  the  W.  Finnish,  which 
extends  along  the  Bothnian  Gulf  into  Sweden  and  Norway. 
Kindred  dialects  are  spoken  by  the  Lappa  along  the  Arctic 
Ocean,  by  the  Wotes,  S.  of  the  Gulf  or  Finland,  and  by 
the  Taohndis,  in  the  governments  of  Oloneti  and  Novgorod. 

With  respect  to  the  character  of  its  substance,  the  Fin- 
nish language  is  decidedly  vocalic,  and  its  system  of  TO- 
ealization  is  very  elaborate,  so  that  Rask  called  it  the  most 
sonorous  and  harmonions  of  all  tongues.    The  consonants 

6,  e,  d,  /,  and  ;  oconr  only  in  foreign  words.  Two  conso- 
nants never  occur  at  the  beginning  and  very  seldom  at  the 
end  of  a  syllable ;  foreign  words  are  moat  curiously  altered 
in  order  to  submit  them  to  this  rule.  Hiatus,  on  the  contrary, 
is  T«ry  firquent.  Beside*  the  five  fundamental  vowels,  a, 
«, «',  o,  and  N,  and  the  three  modified  vowela,  a,  »,  and  ii  («), 
the  Finnish  language  employs  twelve  diphthongs,  and  the 
arrangement  of  this  large  number  of  vocalic  sounds  is 
governed  by  very  minute  rules.  Thus,  the  vowels  a,  o,  « 
ean  never  occur  in  the  same  word  with  their  modifications, 
a,  8,  y,  and  the  vowel  of  the  suffix  has  to  be  changed  ao- 
eording  to  this  mie,  in  order  to  correspond  to  the  vowel 
of  the  theme.  With  respect  to  its  formal  character,  the 
Finnish  language  is  agglutinative,  like  all  languages  of  the 
Turanian  family,  and  it  expresses  the  grammatical  rela- 
tions between  the  different  parts  of  the  speech  by  suffize* 
only,  never  by  prefixes.  Tne  noun  is  the  principal  class 
of  words.  It  is  used  without  any  article,  and  has  no  gen- 
der, but  it  is  declined,  both  in  singular  and  plural,  through 
fifteen  different  oasea,  expressive  of  those  relations  whioh 
in  the  Indo-Oermanic  languages  are  often  denoted  by  pre- 
positions. The  verb  has  only  two  tenses,  the  present  and 
the  past;  the  future  tense  is  formed  periphrnstically.  But 
its  coqjogation  is  very  complicated,  and  it  has  a  great  ca- 
pacity of  expressing  even  tne  finest  shades  and  modifica- 
tions of  the  original  signification  by  slight  augmentations 
to  the  theme.  The  infinitive  mode  has  five  different  forms, 
expressing  five  different  modifications  of  the  idea,  which 
can  be  diversified  still  further  by  declensions  through  dif- 
ferent cases.  (The  Itest  dictionaries  are  that  by  Rothbtek, 
Latin- Finnieh,  Helsingfors,  1864,  and  that  by  Europ/Eds 
and  Ablhah,  Saedi*h-Fin»i*h,  Helsingfors,  1865.  Gram- 
mars have  been  given  by  ReI'VALT,  1840,  EuROPAUS,  1849, 
and  KosKiNEK,  1865.) 

From  the  twelfth  century,  when  the  Swedish  king  Erik 
the  Saint  made  his  first  crusade  to  Finland,  in  order  to 
convert  the  pagan  Finns  to  Chilstiaoity  and  stop  their 
piracy,  and  up  to  the  beginning  of  this  century,  when  Swe- 
den ceded  all  ita  poaseasinns  E.  of  the  Bothnian  Gulf  to 
Russia  by  the  treaty  of  Frederikshamn  (1809)    Finland 
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wu  a  Swedish  provinee,  and  daring  this  long  period  the 
Swedish  language  was  the  official  langaage  of  the  conntry 
and  the  bearer  of  aivilization  to  the  people.  The  Fio- 
nish  language  was  slowly  bat  steadily  retreating.  It  was 
forgotten  by  the  edaeated  classes,  and  for  literary  parposes 
it  was  hardly  used  at  all.  There  existed  a  translation  of 
the  Bible,  oommenced  in  1548  by  Michael  Agrieola,  bishop 
of  Abo,  bat  not  finished  until  1642.  There  also  existed  some 
religious  and  moral  traots ;  but  even  in  these  few  literu-y 
monuments  the  language  was  not  pure.  As  soon,  however, 
as  Finland  beoame  a  Russian  possession,  its  polltieal  sita- 
ation  at  the  same  time  becoming  more  independent,  a  great 
change  took  plaoe  with  respeet  to  the  position  of  the  orig- 
inal language  of  the  population.  The  Russian  government 
saw  that  the  most  efflcaoious,  perhaps  the  only,  means  by 
which  to  wean  the  Finns  from  their  long  and  very  cordial 
adherence  to  the  Swedes  would  be  a  roriral  of  the  Finnish 
language.  It  consequently  eneouraged  and  supported  all 
exertions  in  this  direction,  and  the  endeavors  at  resuscita- 
tion succeeded  beyond  ezpoctntion.  To-day  the  Finnish 
language  is  the  official  language  of  the  country.  It  is 
heard  in  the  church,  the  court,  the  school,  the  theatre,  and 
the  educated  oiroles  of  society.  It  is  used  in  poetry  and 
science,  and  oultirated  in  all  branches  of  literature  with 
oare,  with  enthusiasm,  and  with  talent.  About  twenty 
periodicals  are  issued  in  it,  among  which  are  several 
newspapers  of  good  standing  and  a  eonple  of  magazines 
of  merit. 

The  reason  of  this  extraordinary  success  was  not  that 
there  existed  among  the  Finns  any  secret  rancor  against 
Swedish  civilisation  ;  on  the  contrary,  the  feeling  of  sym- 

Eathy  and  fellowship  wat  as  general  as  it  was  deep. 
lot  at  the  bottom  of  the  Finnish  language  lay  hidden  a 
great  treasure,  and  when  it  was  lifted,  and  all  E  irope  ad- 
mired it,  the  Finns  naturally  beoam3  proud  of  themselves. 
Among  the  peasants  of  Eastern  Finland  and  Karelia  there 
atill  lived  a  great  number  of  old  popular  songs,  oalled 
J?«nol  (sing.  Runo),  which  evidently  originated  from  the 
pagan  times.  They  desaribe  the  strifes  between  the  people 
ofEaleva,  the  Finns,  and  the  people  of  Pohjola,  the  Lapps, 
and  sing  the  oourtahip  of  Kaleva's  sons,  WHiniimtiiaen, 
nimarinen,  and  Lemminkiiinen,  to  the  daughters  of  the 
princess  of  Pohjola — '.heir  heroic  exploits  and  their  won- 
derful adventures.  These  songs  had  never  been  written 
down ;  they  were  handed  over  by  oral  tradition  from  one 
generation  to  the  other,  and  when  sung  by  the  "  Runo- 
lainen,"  strolling  singers,  to  the  kartele,  a  sort  of  harp  with 
five  strings,  they  were  listened  to  by  the  people  with  great 
raptare.  In  183S,  Lilnnrot  published  a  oolleotion  of  these 
■ongs  which  he  called  Kalttala, "  the  land  of  Kaleva,"  and 
which  was  immediately  rejognissd  by  the  Finns  as  their 
great  national  epos.  With  the  support  of  the  Finnish  lit- 
erary society  in  Helsingfors  he  gave  a  new  and  complete 
edition  in  1849,  containing  SO  runot^  consisting  of  22,800 
verses.  KaUvala  was  translated  into  Swedish  by  Gastrin 
in  1844  and  Collin  in  1885;  into  French  by  lieonson  le 
Sue  in  1845:  into  Oerman  by  Schiefner  in  1852;  and 
everywhere  it  charmad  with  the  perfect  efAo  objectivity  of 
its  descriptions,  and  with  the  splendid  views  it  rovealed  of 
a  new  mythology,  a  new  popular  character,  a  new  sense  of 
beauty.  The  versos  of  KaUmUa  oonsist  of  four  trochees. 
The  foot  is  formed  according  to  the  quantity,  not  accord- 
ing to  the  accent  of  the  syllables.  The  verses  are  bound 
together  not  by  rhymes,  though  such  occur  now  and 
then,  but  by  alliteration.  The  general  character  of  the 
poem  is  somewhat  monotonous  and  melancholy,  even  plain- 
tive. A  striking  peculiarity  of  the  poetical  style  is  the 
periphrastical  repetition  of  the  same  idea  through  several 
rersea. 

In  1840,  LBnnrot  published  KanttUtar,  a  oolleotion  of 
ballads  and  lyrical  pieces,  and  in  1842  Suomm  kantan  ut- 
nalatkuja,  a  collection  of  7077  popular  proverbs.  From 
1854  to  1862,  Ecro  Salmelainen  published  a  collection  of 
Finnish  popular  tales  in  prose.  Cushehs  PETERSEir. 

FinsbnrTt  or  Fen  Town.    See  Lokdov. 

Finsteraar'hom,  the  highest  peak  of  the  Bernese 
Alps,  Switierland,  14,026  feet  in  elevation. 

Fin'sterwaldef  town  of  Prussia,  in  the  province  of 
Brandenburg,  manufactures  cloth,  flannel,  cotton,  and  linen 
fabrics,  and  trades  in  wool.     Pop.  6621. 

Fiord  [Scandinavian],  a  narrow  inlet  of  the  sea  or  a 
bay  penetrating  deeply  into  the  land  and  bonnded  by  high 
and  preoipitons  sides.  Such  inlets  are  found  breaking  np, 
deeply  indenting,  and  giving  wild  and  picturesque  outlines 
to  many  coasts  oontiguous  to  mountainous  regions ;  they 
are,  in  fact,  continuations  of  the  valleys  that  intersect  the 
mountain-ranges.  The 'coasts  of  Norway,  of  Iceland,  and 
Oreenland,  of  Chili,  and  around  Cape  Horn,  and  again  of 
North-western  America  and  of  parts  of  New  Zealand,  afibrd 
examples  of  fiords.     The  water  in  fiords  is  often  of  great 


depth,  and  extends  for  many  mile*  into  the  heart  of  a 
monntain-r»nge,  though  in  some  instances  the  valley  is 
partly  filled  np  towards  its  head  by  alluvial  or  diluvial 
deposits.  As  fiords  are  often  chasms  excavated  by  gla- 
ciers, they  generally  indicate  the  former  existenoe  of  glaeial 
conditions  in  the  regions  in  which  they  occur,  and  in  some 
oases  they  are  still  partly  the  beds  of  ioe-stre«uns ;  they  also 
prove  the  submergence  of  the  coast  on  which  they  are 
found,  ai  they  were  formed  by  snb-aiirial  conditions. 

BowAHD  C.  H.  Dat. 

Fiorel'li  (Oicsbppe),  b.  abont  1823  in  the  provinee  of 
Naples,  won  early  &me  a*  a  director  of  the  Pompeian  ex- 
plorations, bnt  was  displaced  on  account  of  his  liberalism. 
After  Victor  Emmanuel  came  into  possession  of  Bouthem 
Italy,  Fiorelli  was  made  (1860)  chief  director  of  the  oper- 
ations at  Pompeii.  Is  editor  of  the  Giornale  dei  Scan; 
has  published  maps  and  reports  of  his  work,  etc. 

Fir,  the  English  name  for  all  ooniferons  trees  of  the 
genus  Abia  (and  in  England,  indeed,  even  the  native  pine 
is  called  Scotch  fir,  bnt  incorrectly ) ;  bnt  there  is  a  prevail- 
ing tendency  to  restrict  the  name  to  the  group  represented 
by  the  silver  fir  of  Europe  (Ahiei  pectinala),  the  balsam 
firs  of  Atlantic  North  America(i4.  hatiamea  and  A.  Frateri), 
and  the  noble  A,  granditf  A.  nmabilia,  and  A.  nobilit  o^ 
Oregon  and  California ;  t.  e.  to  those  species  which  bear 
lateral  and  erect  cones,  the  scales  of  which  at  maturity  fall 
away  with  the  seeds.  Most  of  these  yield  fir  balsam.  (See 
Balsam,  Cakada.)  The  numerous  species  of  the  other 
main  division  properly  takes  the  name  of  api-Nm.  These 
are  known  by  their  cones  hanging  from  the  tips  of  branobee 
and  their  scales  remaining  permanently  attached  to  the 
axis.  There  is  a  peculiar  group  of  spmces  or  sprnee-flrs 
represented  in  the  Northern  Atlantic  U.  S.  by  the  hemloek 

Sruoe  (Abiet  Canadentit),  and  in  and  W.  of  the  Rooky 
ountains  by  the  noble  Douglas  spmoe  (A.  Douglaiii).  Fir 
timber  generally  is  light,  soft,  and  white;  that  of  soma 
species  is  excellent  for  masts  and  spars,  bnt  not  otherwise 
of  high  value.  That  of  the  spruce  is  more  valuable  than 
that  of  the  proper  firs,  excepting,  however,  the  Enropean 
silver  fir.  Tnis  genus  furnishes  some  of  our  best  and  most 
available  evergreen  trees  for  ornamental  planting.  As  to 
the  Northern  and  Middle  U.  S.,  to  which  they  are  mainly 
adapted,  the  commonest  and  one  of  the  best  spruce  firs  is 
the  Norway  {Abi«i  exeelta),  muoh  exoelling  our  native 
black  spmoe  {A.  ttigra),  bat  it  is  excelled  for  all  northern 
regions  by  our  beautiful  white  spruce  (A.  alba)  and  by  the 
Meniies  spruce  {A.  Itenziaii)  of  the  Rocky  Mountains. 
As  to  the  true  firs,  our  balsam  firs  are  very  short-lived; 
the  European  silver  fir  is  apt  to  die  down  from  the  winter, 
at  least  when  young ;  and  it  remains  to  be  seen  whether 
any  of  our  magnificent  Western  species  are  sufficiently 
hardy  to  be  generally  planted  with  suocess.    Asa  Oray. 

Firbolgs',  an  ancient  and  half-mythical  tribe  who,  ac- 
cording to  the  Irish  historians,  onoe  inhabited  that  island 
and  other  parts  of  Europe.  To  this  people  belonged  the 
first  dynasty  of  Irish  kings. 

Firdon'si,  or  Firdnsi,  sumamed  Abool  Kisix  Har- 
goOR,  Persian  poet,  b.  near  Toos,  Khorossan,  about  940  a.  d. 
The  surname  is  thought  to  have  been  given  because  his 
father  was  a  gardener.  His  great  poem,  Shah-A'amnk  or 
Skak-A'amek  ("Book  of  Kings"),  nas  about  56,000  dia- 
tichs.  D.  1020  or  1022  A.  D.  Of  iS'AaA-AamaJk  Sir  William 
Jones  says :  "  If  it  should  ever  be  generally  understood  in 
its  original  language,  it  will  contest  the  merit  of  invention 
with  Homer  himself."  (Consult  the  preface  to  JuLics  voH 
Mobl'i  translation  and  commentary  on  the  work ;  Sir  W. 
QoRK  OcsBLBr's  liiograpkieal  Nnliea  of  the  Pernan  PoeUj 
and  Atkinson's  biographical  notice  prefixed  to  the  Airid^- 
aieiU  o/the  likak-A'ameh,  London,  18142.) 

Fir«.  See  Flake,  by  Pnor.  E.  W.  Hilsard,  Ph.  D., 
M.  N.  A.  S. 

Fire-Alarmi  are  used  for  giving  notice  of  the  oocnr- 
renoe  of  a  fire,  and  are  classified  as  fire-alarm  telegraphs, 
automatio  eleotrio  fire-detectors,  and  mechanical  fire-deteo- 
tors.  In  the  first  named  a  system  of  signal-boxes  is  dis- 
tributed over  a  given  district,  and  oonneots  by  electric  cir- 
cuits with  a  central  station,  and  thenoe  with  a  series  of 
alarm-bells  on  a  second  oirouit.  By  giving  a  signal  at  one 
of  the  boxes  the  place  of  the  fire  is  telegraphed  to  the 
oentral  station,  and  from  the  latter  to  the  signal-bells  at 
the  local  stations,  to  direct  the  engines  to  the  place  where 
needed.  The  first  practical  trial  of  a  fire-alarm  telegraph 
system  was  made  in  1851  in  Berlin  and  New  York,  but  the 
plan  was  much  modified  in  suooeeding  years,  and  as  thus 
changed  was  fully  adopted  in  some  of  the  cities  of  the 
Eastern  States  before  being  put  into  regular  nse  in  New 
York  in  1871.  Although  simple  in  principle,  the  details 
of  the  system  are  somewhat  complex,  and  for  a  full  des- 
cription the  reader  is  referred  to  the  U.S.  patent  of  Farmer 
and  Ohanning,  dated  May  1 9,  1 857.    It  is  well  known  that 
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diSareDt  (nbatanoM  or  meohuiiaal  derim*  change  their 
Tolnme  or  position  with  ohange  of  teraperstnrs :  uid  if  we 
ijnifine  one  of  these  Bubatituted  in  lien  of  human  fingers 
to  break  or  close,  by  such  changes,  an  electric  oircnit  con- 
Boeted  with  alarm  mechanism,  we  have  an  idea  of  the  es- 
sential principle  of  a  self-acting  electric  fire-detector.  He- 
ehanioal  detectors  depend  for  their  action  upon  agencies 
altogether  mechanical;  such,  for  example,  as  the  burning 
of  a  string  to  set  the  annunciating  appliances  in  motion. 

The  fire-alarms  of  most  interest  are  those  of  the  anto- 
matie  electric  rarietj,  of  which  in  reeent  years  a  number 
hare  been  devised.  The  insurance  companies  of  New  York 
City  hare  reduced  their  rates  5  per  cent,  on  buildings  fitted 
with  such  apparatus.  In  each  of  these  alarms  a  thermo- 
netrie  device,  acting,  when  heated,  by  change  of  form 
or  position,  is  used  to  break  or  close  a  circuit;  but  the 
arrangement  of  the  circuit  wires,  the  thermometric  derices, 
and  the  accessory  mechanism  in  the  difierent  plans  are 
widely  differenL 

The  earliest  record  of  an  electric  fire-alarm  appears  to  be 
the  Rnglish  patent  of  N.  Rutter  (1847),  in  which  the  mer- 
eurial  column  of  a  thermometer  closes  the  circuit  when  the 
temperature  is  high  enough  to  be  dangerous.  A  galranom- 
eter,  alarm-bell  apparatus,  and  oleotro-magnctio  coil  are 
included  in  the  circuit.  Thermometers  properly  fitted  with 
wires  ftre  placed  in  important  parts  of  the  building,  so  that 
any  unusual  increase  of  temperature  becomes  instantly 
kcown.  On  the  completion  of  the  circuit,  a  soft  iron  bar,  de- 
tached from  a  permanent  magnet,  falls  upon  the  detent  of 
a  spring  or  other  alarum,  putting  it  into  action,  and  at  the 
same  time  defiects  the  galTanometer  needle,  so  as  to  show 
the  place  of  the  danger.  Rutter  also  proposed  the  modified 
■ae  of  his  inrention  as  a  "  burglar  alarm"  and  for  the  do- 
leetion  of  undue  pressure  of  steam  in  boilera,  etc.  In  1852 
one  John  Hunter  suggested  applying  fusible  or  combustible 
eondnetorsto  render  electric  telegraphs  self-communicating 
in  caae  of  fires.  In  the  same  year  Price  patented  a  ther- 
Bometrio  circuit-actuating  device,  the  principle  of  which 
has  been,  and  still  is,  in  practical  use.  Lloyd  describes  an 
indicator  for  completing  the  circuit  by  means  of  a  eur\'ed 
compound  metallic  strip  made  of  steel  and  hammered  sine, 
eonnected  with  one  battery  pole ;  the  other  battery  pole  is 
fixed  to  the  opposite  part  of  the  instrument.  On  elevation 
ef  temperature  the  strip  straightens  itself  and  completes 
the  eironiL  Lloyd  describes  an  alarum  in  which  a  detent 
lever,  actuated  from  the  cirauit,  releases  a  toothed  wheel, 
which  is  then  rotated  by  a  cord  and  weight,  whereupon  a 
suitable  escapement  causes  a  hammer  to  strike  a  bell.  In 
18o7,  Oreenbow  patented  a  valuable  modification,  in  which, 
insteisd  of  setting  the  alarm  in  action  by  completing  the 
circuit,  the  same  effeet  is  produced  by  breaking  it. 

In  1865,  Charles  Dion  of  Montreal,  Canada,  patented  in 
France  Sre-alarms  embra- 
cing contrivances  both  elec- 
tric and  mechanical,  in 
which  the  thermo-actuat- 
ing  device  consisted  of  an 
inverted  cone,  with  a  small 
orifice  at  the  top,  fixed  to 
one  end  of  a  balanced  lever. 
On  the  oocnirence  of  a 
fire,  the  heated  air  rising 
through  the  perforated  cone 
tilts  the  lever  and  puts  the 
apparatus  into  operation. 
In  the  electric  apparatus 
the  tilting  of  the  lever  trips 
a  detent,  which  sots  free  a 
wheel  actuated  by  a  spring 
or  weight.  The  periphery 
of  this  wheel  carries  a  scries 
of  teeth  which,  acting  upon  a  key  similar  to  that  of  the 
Morse  telegraph,  transmits  the  alarm  to  a  fire-station  at  a 
distance.     A  local  alarm  is  at  the  same  time  produced,  ap- 

E rising  the  inmates  of  their  danger.  In  1871,  W.  B.  Wat- 
ins  of  Jersey  City,  N.  J.,  patented  elaborate  schemes  for 
fire-alarms,  which  are  set  forth  in  his  patents  of  Jan.  SI  of 
that  year.  He  uses  a  metallic  "  thermostat,"  so  termed,  as 
the  thermo-actuated  agent  for  closing  a  local  circuit  to 
operate  a  local  magnet,  the  armature  of  which  is  arranged 
to  release  the  detent  of  the  signal-box  mechanism  of  a  fire- 
alarm  telegraph. 

The  paUnts  of  John  H.  Guest  of  Brooklyn.  N.  Y.,  1873, 
display  features  of  importance,  some  of  which  are  also 
claimed  by  Hr.  William  Oates  of  New  Haven,  Conn.,  who, 
at  the  present  writing,  has  pending  an  application  for  a 

S stent  on  certain  points  claimed  by  Ouest.  The  gist  of 
[r.  Oueaf  s  improvement  lies  in  the  nee  of  thermometric 
devieea  tliat  under  ordinary  conditions  themselves  form  a 
portion  of  the  cirauit,  so  that  elevation  of  temperature  will 
break  the  circuit  and  transmit  the  alarm ;  the  same  also 
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OMurring  when  the  oircnit  is  brokan  by  aoeident.  This 
is  an  improvement  on  Qreenhow's  apparatus.  In  his  pa- 
tent of  Nov.  11,  187S,  Hr.  Quest  claims,  among  other  things, 
the  combination  in  a  closed  cirauit  of  distinct  alarm  signal- 
boxes,  automatic  fire-alarms,  indicators  for  each  fire-alarm, 
and  a  mechanism  to  alarm  the  central  station  and  the  house 
where  the  automatic  fire-alarms  are  placed,  and  to  show  the 
point  whence  the  alarm  originates.  But  one  line-wire  is 
required  for  any  number  of  rooms  in  a  building,  and  the 
signal-boxes  of  the  ordinary  alarm  telegraph  are  retained. 

In  automatic  eleotric  alarms  a  thermometric  device  for 
breaking  or  closing  the  cirauit  is  essential.  The  meran- 
rial  thermometer  of  Rutter  does  not  appear  to  have  met 
with  favor,  although  on  a  small  scale  it  has  l>een  applied 
to  apparatus  for  artificial  incubation,  and  found  to  operate 
astishetorily.  The  quicksilver  used  in  some  eleotric  clocks 
for  dosing  the  cirauit  lieeomes  partially  oxidated,  and  gives 
bnt  an  imperfect  connection.  This  could  hardly,  however, 
occur  in  tne  thermometer.  As  regards  sensitiveness,  the 
funnel  and  balance  lever  of  Dion  is  claimed  to  excel  any 
other  device.  Hr.  Ouest  proposes  a  glass  bulb  filled  with 
quicksilver,  having  a  bom  at  each  end,  around  which  an 
elbow-spring  is  wound,  one  of  the  ends  of  which  acts  as  a 
■top  for  the  detent  of  the  cirauit-changing  mechanism. 
With  elevation  of  temperature  the  expansion  of  the  mer- 
cury bursts  the  bulb,  the  two  ends  of  the  spring  fiy  far- 
ther apart,  the  detent  is  released,  and  the  meohaniam  ia 
put  in  operation. 

Instead  of  the  compound  bar  of  Dion,  Hr.  Oatea  has 
proposed  a  thermometric  balance  lever,  said  to  be  of  such 
extreme  sensitiveness  that  it  may  be  tilted  by  the  warmth 
of  the  breath. 

Although  mechanical  fire-alarms,  strictly  so  termed,  can- 
not compete  for  cities,  villages,  or  even  for  large  buildings, 
with  those  employing  an  electric  cirauit,  they  may  per- 
haps be  found  uacful  in  isolated  dwellings,  or  under  oircum- 
stances  where  batteries  would  be  troublesome  or  the  regu- 
lation of  the  mechanism  difiicult.  They  are  eveh  now  re- 
ceiving aa  much  attention  from  inventors  as  telegraphic 
alarms. 

Joseph  Smith  patented  in  England  in  1802  a  fire-alarm 
set  in  motion  by  the  burning  of  a  string.  In  another  de- 
vice for  the  same  purpose  all  the  apartments  of  a  building 
were  eonnected  with  a  single  one  oy  means  of  tubes.  It 
was  expected  that  the  occurrence  of  a  fire  in  any  apartment 
would  send  a  current  of  air  through  the  corresponding 
tube,  and  thus  make  it  manifest.     Still  another  devioe  em- 

Eloyed  the  rupture  of  a  brass  wire  softened  by  mennry 
rought  into  contact  with  it  by  expansion  to  start  a  train 
of  wheels,  and  thus  ring  a  bell.  In  what  is  known  as 
Tunniclifie's  invention  a  small  cylinder  of  gunpowder  is 
furnished  with  a  fuse  igniting  at  200°  F.,  the  devioe  be- 
ing hung  to  the  ceiling  of  the  room  and  the  explosion 
sounding  the  alarm.  In  more  reeent  times  (1872),  F.  F. 
Herman  combines  with  an  alarm  a  gnn-eottoo  cord  con- 
necting with  the  wick  of  a  lamp,  to  light  the  latter  whan 
the  alarm  is  staried.  This,  presumably,  may  be  used  with 
either  mechanical  or  electric  apparatus.  In  1873,  Wm. 
A.  Barnes  patented  an  alleged  improvement  in  alarm- 
cartridgea,  acting  on  the  aame  plan  aa  Tunnieliffe's,  bnt 
not  so  liable  to  fly  into  dangerous  fragments  when  ex- 
ploded. Also  in  1873,  Henry  L.  Brown  patented  a  con- 
trivance which  the  patent-ofiice  brief  describes  as  foUowa: 
"  The  detent  lever  of  a  wound-up  alarm-bell  mecbaniam  is 
connected  with  the  arm  of  an  inflated  bellows  or  air-cham- 
ber, which  is  in  air-tight  commnnication  with  a  tube  of 
fusible  metal  running  through  the  rooms  to  i>o  protected. 
On  the  melting  of  the  closed  tube  by  a  firo  at  any  point, 
the  escape  of  air  eollapses  the  air-chamber  and  the  alarm 
is  sounded."  This  modva  operandi  is  reversed  in  the  con- 
trivance patented  in  the  same  year  by  Charles  H.  Lehnis, 
consisting  of  one  or  more  U-shaped  tubes  containing  mar- 
cury,  one  arm  being  in  connection  with  a  closed  and  ex- 
hausted fusible  tube  extending  to  the  locality  to  be  guarded. 
In  Dion's  mechanical  application  of  his  funnel  thermo- 
metric device  the  balanced  lever  was  made  hollow,  and  a 
sphere  of  some  heavy  substance  was  placed  therein  above 
or  near  the  point.  On  the  tilting  of  the  lever  by  the  up- 
ward movement  of  the  funnel  the  ball  rolled  out  against 
the  detent  of  a  bell-sounding  device,  and  thence  into  the 
month  of  an  inclined  tube  that  conducted  it  to  a  receiver 
in  the  ofiSce  of  the  hotel,  for  which  class  of  buildings  the 
apparatus  was  more  especially  designed,  the  balls  being 
marked  with  the  numbers  of  the  rooms.  It  was  also  pro- 
posed to  use  the  conducting  tubes  for  the  passage  of  balls 
marked  with  the  names  of  articles  likely  to  be  called  for 
by  the  occupants,  so  that  orders  oould  t>e  received  from 
the  rooms  without  first  ascending'to  them.  In  Dion's  ap- 
plication of  the  principle  of  the  compound  bar  in  the  con- 
struction of  a  mechanical  fire-alarm  the  straightening  of 
the  curved  bar  (composed  of  an  outer  strip  of  iron  and 
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an  inner  atrip  of  brass)  tilts  a  weight,  whieh  unlooks  a 
boriiontal  lever,  that  in  its  turn  releases  a  seoondarj  lever. 
To  the  outermost  end  of  this  iu  attached  a  cord  exteuding 
to  the  alarm-bell  mechanism,  irhich  is  so  constructed  and 
arranged  as  to  sound  irben  the  oord  is  slackened.  Pro- 
vision is  made  for  the  adjustment  of  the  parts  to  trip  the 
weight  at  any  desired  temperature,  the  device  being  set  to 
the  proper  pitch  by  a  pointer  and  scale  on  the  front  of  the 
instrument. 

The  importance  of  automatic  fire-alarm  apparatus  is  far 
from  being  adequately  appreciated.  Contrivances  operat- 
ing OD  similar  principles  are  capable  of  being  suoccssfuUy 
applied  to  many  other  purposes.       Jakes  A.  Whithev. 

Fire>Armor>  Appliances  known  by  this  name  are 
equally  fitted  for  use  in  burning  buildings  to  facilitate 
escape  or  the  management  of  fire-extinguishing  apparatus ; 
in  mines  filled  with  choke  or  fire-damp :  or  in  the  pursuit 
of  occupations  that,  like  stoking,  puddling,  loading  guano, 
etc.,  involve  exposure  to  undue  heat  or  noxious  gases.  It 
il  about  half  a  century  since  fire-armors  were  proposed  for 
practical  nse,  but  it  is  only  recently  that  thoy  have  been 
made  sufficiently  light,  simple,  and  cheap  to  commend 
them  to  public  favor.  They  are  of  two  kinds,  in  one  of 
which  the  wearer  breathes  from  a  supply  of  compressed  air 
carried  in  a  suitable  reservoir  fastened  upon  the  person  ; 
the  other,  in  which  the  air  is  filtered  through  a  moistened 
porous  material  interposed  between  the  respiratory  organs 
and  the  atmosphere.  The  efiioacy  of  each  has  been  proved 
beyond  dispute.  The  invention  of  H.  Oalibert,  on  the 
former  plan,  has  been  extensively  introduced  in  the  French 
navy ;  the  American  invention  of  Crofutt,  on  the  last- 
named  system,  is  being  adopted  in  several  cities  of  the  U.  S. 

The  idea  of  fire-armor  was  natnrally  derived  from  that 
of  submarine  armor,  and 
the  first  apparatus  of  the 
kind  was  adapted  for 
either  use.  The  U.  S. 
patent  of°  W.  H.  James, 
granted  in  1828,  describes 
a  diving-dress  which  the 
inventor  stated  could  be 
employed  "  in  mines  and 
other  places  filled  with 
deleterious  gases,  wherein 
it  may  be  used  with  per- 
fect safety  and  very  great 
advantage."  In  this  a 
oiroular  air-reoeiver  was 
placed  around  the  waist 
of  the  wearer  under  the 
arms  and  extending  down 
to  the  hips,  this  receiver 
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a  eoil  of  metal  pipe,  and  provided  with  a  valve  through 
whioh  passed  air  under  pressure,  either  from  a  pump  or 
from  a  stationary  reservoir  kept  filled  for  the  purpose.  A 
water-tight  helmet  was  fitted  over  the  head.  The  helmet 
oonneoted  with  the  air-receiver  by  a  pipe,  which  thus  ad- 
mitted air  to  the  nostrils,  the  pipe  having  a  suitable  valve 
to  control  the  flow  of  air.  Withm  the  helmet  was  a  mouth- 
piaee,  held  by  the  teeth  and  lips  of  the  wearer,  aud  ex- 
tended by  a  short  tube  to  the  outside  of  the  helmet,  but 
Stted  with  a  valve  opening  outward.  It  was  throngh  this 
that  the  expired  air  was  driven.  To  avoid  too  great  pres- 
sure of  air  within  the  helmet,  the  latter  was  provided  with 
a  safety-valve,  and  to  permit  vision  a  strong  glass  plate  was 
fixed  in  its  front.  (Tbis  glasing  of  the  helmet,  it  may  be 
mentioned,  was  derived  from  Dr.  Halley's  submarine  armor, 
tested  about  the  year  1715,  and  which,  moreover,  in  some 
other  respects  suggested,  if  it  did  not  show,  some  of  the 
other  essentials  of  more  modem  fire  and  submarine  armor.) 
James  also  fitted  to  the  lower  part  of  the  helmet  "  a  water- 
proof garment,"  which  was  brought  down  over  the  breaat 
and  shoulders,  and  held  snugly  around  the  lower  part  of 
the  body  by  elastic  straps.  It  was  calcuUted  that  an 
apparatus  within  a  manageable  compass  could  be  made  to 
hold  air  enough  to  last  one  hour,  but  to  do  this  a  pressure 
of  fifteen  atmospheres,  or  about  225  pounds  to  the  square 
inch,  was  required.  This,  together  with  the  somewhat 
cumbrous  character  of  the  apparatus,  seems  to  have  led  to 
its  abandonment.  The  simpler  apparatus  of  H.  Oalibert 
(see  p.  344  of  Dr.  Barnard's  Hep.  Pani  Ex.,  1867)  has  an 
air-receiver  of  India-rubber  cloth,  from  whieh  the  air 
passes  by  a  tube  to  the  month  of  the  wearer,  the  expired 
air  passing  out  through  a  valvular  device  attached  to  the 
nostrils.  Within  a  few  years  past  a  somewhat  similar 
applianee  has  been  put  on  sale  in  England,  the  air  being 
in  this  caae  contained  in  a  sheet-metal  cylinder  strapped 
to  the  back  like  a  Sre-extingnisher. 


the  way  to  the  lungs  appears  to  have  been  primarily  d«- 
rived  from  the  old  and  well-known  "  aspirator  "  used  by 
surgeons  in  making  dissections,  etc.,  and  comprising  t 
wire-oloth  shell  filled  with  powdered  charcoal,  and  held 
over  the  mouth  and  nose  by  a  strap  buckled  around  the 
head.  After  the  James's  device  just  described  a  Britiih 
miner  named  Roberts  designed  a  "  hood  and  mouth-piece," 
which  attracted  considerable  attention,  and,  as  a  writer  of 
that  time  avers,  "  its  efficacy  was  repeatedly  proved  in  the 
presence  of  numerous  scientific  individuals,  amidst  the 
most  dense  smoke  arising  from  the  combustion  of  wool, 
wet  hay,  straw,  shavings,  and  large  quantities  of  sulpfaar, 
in  temperatures  varying  from  90°  to  240°  F."  This  cer- 
tainly showed  the  utility  of  filtration  in  such  appliaocet, 
but  the  apparatus  was  somewhat  complex,  and  required 
considerable  dexterity  and  time  in  its  application  to  the 

fierson,  as  will  be  seen  from  the  following  description  :  A 
eather  cap  or  hood  was  arranged  to  entirely  enclose  the 
head,  the  lower  part  being  drawn  tight  around  the  neck  by 
a  strap  and  buckle;  the  said  lower  part  being  padded  with 
cotton  and  covered  with  wash-Ieathor  to  cushion  snugly 
upon  the  throat.  The  hood  was  furnished  with  strung 
glass  eye-pieces,  and  below  this  with  what  was  termed  "a 
proboscis,  afl'ording  space  within  for  the  nose  and  mouth 
of  the  wearer,  and  provided  externally  with  a  tube  about 
two  feet  and  a  half  in  length,  with  a  five-inch  funnel  at 
the  end  filled  or  stuffed  with  sponge,  which,  when  the  de- 
vice was  to  be  used,  was  well  moistened  ;rith  water.  The 
expired  air  appears  to  have  been  forced  outward  through 
the  sponge.  An  opening,  closed  by  a  removable  cork  stop, 
per,  was  provided  in  the  front  of  the  hood,  so  that  on  oc- 
casion the  wearer  could  breathe  the  outer  air  direct,  as 
might  be  permitted  during  intervals  in  the  excess  of  smoke, 
beat,  or  foul  gases  in  the  piaoo  where  used. 

The  latest  invention,  brought  out  by  George  A.  Croftitt 
of  New  York  City  in  1873-74,  difl"ers  in  many  respects 
from  the  fire-armors  previously  devised,  although  the  prin- 
ciple of  filtering  the  air  on  its  way  to  the  lungs  is  retained. 
It  is  termed  an  ''eye  and  lung  protector,"  and  is  really  a 
mask  of  novel  construction  held  over  the  face  by  an  elastic 
bond  passing  about  the  head.  A  duplex  shell,  formed  of 
thin  steel  covered  with  India-rubber,  fits  over  the  eyes  of 
the  person  using  the  device;  the  external  edges  of  the 
rubber  being  flexible,  and  so  shaped  as  to  fit  tight  around 
the  eyes  to  exclude  dust,  smoke,  etc.  from  the  eyes ;  while 
the  eyeholes  provided  in  the  shell  have  flexible  lips,  with 
a  groove  between,  whioh  receive  plates  of  transparent  mica, 
a  tight  joint  being  formed  between  the  mica  and  the  rub- 
ber. Provision  is  thus  made  for  the  protection  of  the  eyes, 
independent  of  the  respiratory  organs.  To  protect  the 
latter  the  duplex  shell  is  provided  with  a  curtain  of  porous 
cloth,  which,  being  gathered  in  at  the  bottom  by  means 
of  a  string  around  the  neck  of  the  wearer,  funne  a  semi- 
elastic  bag  over  the  lower  portion  of  the  face.  In  this  is 
plaoed  a  wet  sponge  of  suitable  site  and  shape,  held  by 
the  bag  against  the  mouth  and  nostrils.  The  wearer 
breathes  through  the  moist  sponge,  which  eliminates  from 
the  air  passing  through  it  the  dust,  noxious  gases,  foul 
odors,  etc.  with  whieh  it  may  be  impregnated,  and  also 
cools  the  air  during  such  passage.  The  entire  device 
weighs  but  a  few  ounces,  and  may  be  fitted  in  place  for 
use  in  less  time  than  is  usually  taken  by  a  lady  to  tie  her 
bonnet-strings.  Some  of  the  experiments  made  with  this 
appliance  are  worthy  of  note,  as  illustrating  the  efficacy  of 
the  filtration  of  air,  which  might  be  carried  into  efieot  with 
exeeedingly  advantageous  results  on  a  larger  scale,  under 

Juite  different  oonditions  and  for  many  other  purposes, 
n  San  Francisco,  July  28,  1874,  a  small  room  was  filled 
with  smoke  of  "  pnio  "  and  tobacco  until  daylight  could  not 
be  seen  through  the  glass  doors;  four  men  provided  with 
the  "protector"  remained  in  this  atmosphere  during  mure 
than  half  an  hour  without  inconvenience.  On  Auj;.  6, 
1874,  at  a  trial  at  Toronto,  Canada,  persons  remained  for 
twenty-three  minutes  in  an  atmospnere  of  smoke  from 
damp  straw  and  tobacco-stalks,  in  which  the  chief  of  tho 
city  fire  brigade  found  it  impossible  to  remain  more  thai* 
one  minute  without  the  protector.  In  October  of  tho  samo 
year,  in  Boston,  Mass.,  the  inventor  wore  the  device  for 
nearly  half  an  hour,  without  inconvenience,  in  a  smull 
apartment  containing  all  tho  fumes  generated  by  the  burn- 
ing of  two  pounds  of  brimstone.  Theeo  facts,  taken  in  con- 
nection with  the  trials,  now  more  than  forty  years  old,  with 
Roberts's  "hood  and  mouth-piece,"  suggcitt  the  feasibility 
of  purifying  the  air  on  an  extensive  scale  whore,  under 
present  practice,  its  impurity  is  taken  for  granted  as  ir- 
remediable. It  may  be  mentioned,  in  conclusion,  tb»t 
Crofutt's  invention  has  been  adopted  in  the  remoter  West 
with  great  alacrity;  for  example,  by  the  fire  departments  of 
Virginia  City,  Qold  Hill,  Los  .Angeles,  and  Placerville,  and 
by  the  Crown  Point,  Belcher,  Yellow  Jacket,  and  Ophir  sil- 
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Firearna,  anni  loading  with  powdar  and  bftll;  all 
anna  which  expel  their  charge  by  the  oombnition  of  pow- 
der, whether  cannon,  such  aji  guns,  howitiers,  mortars,  or 
small-arms,  sach  as  muilcets,  rifles,  pistols,  fowling-pieees. 
(See  AsTiLLBRr;  Bmall-abub.) 

Fite>Bricfc«  a  name  given  to  brick  made  fVom  very  re- 
ftaetorj  ola;,  and  used  for  the  lining  of  furnaces,  stores, 
Rate*,  ete.  As  they  are  largely  consumed  in  iron-making, 
the  manofaotnre  is  an  important  branch  of  industry  which 
haa  been  carefully  perfected  by  experience,  and  is  now 
largaly  carried  on  at  oertain  localities  where  the  somewhat 
rare  materials  used  for  the  purpose  are  most  easily  attain- 
able. Fire-brick  are  nsoally  made  from  Fire-Clat  (which 
■oe),  but  other  materials  are  used  in  their  manufacture ;  as, 
for  example,  the  "  Dinas  brick,"  the  fire-brick  most  es- 
teemed in  Wales,  is  made  of  pulverised  quartiose  rock 
eamented  with  a  little  lime.  In  America  the  best  fire-brick 
are  made  from  the  "  Amboy  clay  "  (a  cretaceous  clay  found 
in  New  Jeney)  and  from  the  fire-clays  of  the  coal-measures 
of  Pennsylvania,  Ohio,  Illinois,  and  Missouri.  In  the  i 
manufiusture  of  fire-brioli  both  plastic  and  non-plastic  clays 
are  employed.  In  the  use  of  a  plastic  clay  like  that  of  New 
Jersey,  this  is  first  bamed  in  a  kiln,  losing  its  plasticity  by 
the  process,  and  beooming  what  is  known  as  "cement." 
This  is  then  coarsely  ground,  mixed  with  from  one-sixth  to 
one-tenth  of  plastic  ilay,  moulded  and  burned.  The  Mt. 
Savage  fire-brick  are  made  at  Mt.  Savage,  Md.,  from  two 
varieties  of  carlioniferous  fire-clay ;  one  of  which  is  non- 
plastie^  in  its  natural  state  haa  the  properties  of  the  "  oe- 
meot"  before  mentioned,  and  is  treated  in  the  same  way. 
The  Mt.  Savage  brick  are  of  great  excellence — being  equally 
esteemed  with  the  Amboy  brick — and  are  extensively  used 
throughout  the  U.  S.  At  Mineral  Point,  Tuscarawas  oo., 
0.,  a  non-plastio  clay  is  found  similar  in  appearance  and 
properties  to  that  used  at  Mt.  Savage,  It  is  here  manu- 
laetared  in  the  same  way,  and  the  brick  made  from  it  are 
■saroely  inferior  to  those  before  mentioned.  In  all  factories 
of  fire-brick  the  refuse  of  the  kilns  is  ground  over  and  ce- 
mented with  a  little  fresh  plastic  clay,  and  in  this  way  brick 
are  manufaotured  which  have  great  power  (o  resist  fire. 
From  their  mode  of  manufacture  the  most  refractory  flra- 
briek  are  neoessarily  tender,  and  have  little  power  to  resist 
meohanical  strain  or  violenee.  They  are  therefore  em- 
ployed only  for  the  central  portions  of  fnmaoes,  where  they 
are  exposed  to  the  greatest  heat.  Higher  up  in  the  blast 
famaea  and  near  the  doors  of  puddling  furnaces  brick  of 
greater  strength  anddess  resistance  to  fire  are  used.  These 
an  made  in  large  partof  plastic  day,  to  which  more  or  less 
sand  is  added.  In  the  various  parts  of  the  different  kinds 
of  furnaces  used  in  smelting  operations  brick  of  different 
shape*  and  qualities  are  required.  Hence,  at  all  factories 
may  be  seen  bricks  of  various  forms  and  sites,  and  those  in 
wbiohthe  materials  are  differently  mixed.  As  all  iron  far- 
aaees  frequently  require  to  be  relined  with  fire-brick,  the 
impression  generally  prevails  that  they  are  rapidly  de- 
stroyed by  the  action  of  the  beat.  This,  however,  is  not 
true,  as  the  best  fire-brick  are  infusible  by  ordinary  means. 
The  rapid  destmotion  of  fire-brick  which  takes  place  in  a 
fnmaae  is  for  the  most  part  due  to  the  union  of  the  iron 
with  the  silica  of  the  brick,  forming  a  fusible  slag;  in  this 
way  the  brick  are  eaten  or  dissolved  away.  In  the  selec- 
tion of  clay  for  fire-brick  it  is  important  that  it  should  oon- 
t^n  as  little  iron,  lime,  soda,  potash,  etc.  as  passible,  as 
tken  readily  combine  with  the  silica,  forming  a  fusible  sili- 
••te.  The  price  of  the  best  fire-brick  in  the  U.  9.  varies 
from  $3$  to  »60  per  1000  at  the  kiln,  and  these  are  made  at 
eompaiatively  few  localities.  Cheaper  brick,  and  those  of 
•omewbat  inferior  quality,  and  yet  adapted  to  moat  pur- 
poses for  whieh  fire-orick  are  used,  are  or  may  be  manu- 
factured at  a  thousand  different  localities ;  wherever,  in- 
deed, a  reasonably  good  fire-clay  can  be  obtained.  (See 
Bbick,  by  Oaii,  Q.  A.  Qillxore.)         J,  S.  Nkwserrt. 

Fire-Clay,  the  name  specifically  applied  to  the  beds 
of  clay  whieh  nnderlie  most  of  the  coal-seam*  in  the  oar- 
boniferons  strata.  They  are  so  called  beoause  as  a  class 
they  are  very  resistant  to  the  action  of  fire.  These  olay- 
beds  are  fine  sediments  which  aocamolated  at  the  bottom 
of  shallow  pools  of  water,  subsequently  filled  np  by  grow- 
ing vegetation.  The  roots  of  aquatic  plants  penetrating 
this  clay  have  generally  abstracted  its  potash,  soda,  lime, 
iron,  etc.,  and  have  removed  such  a  percentage  of  silica 
as  to  leave  it  with  a  larger  relative  quantity  of  alumina 
than  it  had  before  l>eing  Sabjeoted  to  their  action.  Thus, 
they  have  taken  from  it  its  more  fusible  ingredients,  and 
have  imparted  to  It  the  peenliar  property  it  possesses  of 
fcmaining  unchanged  at  a  high  heat.  Clays  very  like  onr 
flre-clays  are  now  found  nnderlying  many  beds  of  peat,  and 
we  may  in  such  circumstances  see  the  formation  of  fire- 
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lys  going 
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S.  we  hare  two  varieties  of  flre-olay — the  one 


non-plastio,  sad  speeiaily  adi4>t«d  to  the  manniaotare  of 
fire-brick  ,■  and  the  other  plastio,  and  used  also  for  fire- 
brick, and  for  pottery,  glass-pots,  etc  In  the  first  class 
are  the  clays  of  Mt.  Savage,  Md.,  Mineral  Point  and  New 
Lisbon,  0.,  and  from  these  large  quantities  of  superior  fire- 
brick are  made.  The  second  class  includes  most  of  the 
fire-clays  of  the  coal-measures.  These  differ  much  among 
themselves  as  regards  purity  and  excellence,  bnt  they  are 
very  largely  employed  for  the  manufacture  of  stoneware 
and  seeond-quaiity  fire-brick.  Analyse*  are  given  below 
of  some  of  the  best  and  best-known  fire-elayt,  Mas.  2  and 
3  bei&g  non-plastio— 4  and  6  plastic  days. 
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No.  1  is  fh>m  Stourbridge,  England ;  2,  Mt.  Savage,  Md. ; 
S,  Mineral  Point,  0. ;  4,  Port  Washington,  0. ;  6,  Spring- 
Aeld,  0.  J.  8.  Nbwbbrrt. 

Fire>Darap,  Methane,  Marsh-Gas,  or  Light 
Carbnretted  Hydrogen,  is  a  dangerous  gas  often  dis- 
engaged in  great  abundance  "  in  coal-mines  from  the  fresh- 
out  surface  of  the  coal,  and  from  remarkable  apertures  or 
'  blowers,'  which  emit  for  a  great  length  of  time  a  copious 
stream  or  jet  of  gas,  probably  existing  in  a  state  of  com- 
pression pent  np  in  the  coal."  -  With  seven  or  eight  times 
Its  volume  of  atmospheric  air  this  gas  becomes  highly  ex- 
plosive,  and  fearful  accidents  are  constantly  occurring  in 
ooal-mines,  owing  to  the  incautious  introduction  of  a  naked 
flame  into  such  mixtures  accumulated  in  the  workings.  It 
was  to  meet  the  dangeii  of  this  gas  that  Sir  H.  Davy  de- 
vised his  safety-lamp, — Fount:  B.  C.  H.  Dat. 

Fire-Eater,  a  term  the  invention  of  whieh  is  ascribed 
to  Col.  Howell  Rose  of  Coosa  co.,  Ala,,  who  in  the  Southern 
Rights  Convention  at  Montgomery  oo,,  Ala.,  in  IS51,  ap- 
plied this  epithet  to  the  avowed  Disunionists  of  that  body. 
The  term  was  afterwards  applied  in  political  parlance  to 
extremists  among  the  Southern  Rights  men,  whether  Dis- 
unionists or  not. 

Fire-En'gines,  apparatus  used  for  projecting  water 
upon  or  into  burning  buildings.  Their  utility  depends 
npon  the  foot  that  fire  may  be  extinguished  either  by  re- 
ducing the  temperature  of  the  oombustible  below  the  point 
at  which  ignition  occurs,  or  by  preventing  access  of  air  to 
the  flame.  The  application  of  water  induces  both  of  those 
conditions ;  the  vaporisation  of  the  liquid  rendering  latent 
a  large  amount  of  neat,  and  the  volume  of  steam  shutting 
away  the  surrounding  atmosphere.  Until  within  the  past 
half  oentury  the  construction  of  fire-engines  has  been  ex- 
tremely rude,  but  the  same  principle  (that  of  the  force- 
pump)  is  found  in  all. 

Hand-syringes,  termed  tipkot,  were,  after  bnokets,  the 
first  devices  used  for  casting  water  upon  fires;  and  although 
a  fire-engine,  comprising  two  pumps  furnished  with  valves, 
having  an  outlet  in  common  and  worked  by  levers  or  brakes 
like  a  modem  garden-engine,  was  invented  in  Bgypt  in 
the  second  oentury  before  Christ,  the  "squirt"  or  syringe 
seems  to  have  been  in  use  for  the  same  purpose  during 
many  hundred  years.  In  England,  however,  even  this 
primitive  apparatus  appears  to  have  been  for  ages  forgot- 
ten, for  in  1558  reliance  was  had  "  npon  leathern  buckets, 
ladders,  and  crooks ;"  nor  does  it  appear  that  the  hand- 
squirt  was  revived  until  near  the  close  of  the  sixteenth 
oentury.  The  Great  Fire  of  London  in  1666  was  followed 
by  a  law  dividing  the  city  into  four  districts,  each  of  which, 
in  addition  to  other  applianoes,  was  to  be  furnished  with 
"two  brasen  hand-squirts."  Small  "engines"  are  also 
mentioned,  and  it  is  probable  that  such  were  previously,  to 
some  slight  extent,  in  use  in  London,  several  apparatus  of 
this  character  having  been  previously  dcscribea  in  printed 
publications.  These  were  commonly  provided  with  handles 
at  the  sides,  whereby  they  were  carried  and  directed  by 
porters,  while  others  worked  the  piston  of  the  foroing- 

Sump.     Five  of  the  old  band-squirts  formerly  used  by  the 
remen  of  London  are  still  to  be  seen  in  the  vestry-room 
of  St.  Dionis  Backcburob,  Fenchurch  street,  in  that  city. 

The  first  portable  engine  appears  to  have  been  invented 
in  Oermany,  and  is  stated  by  Deoans  to  have  been  success- 
fully used  in  that  country  previous  to  1615.  His  illustra- 
tion shows  a  single-acting  pomp  furnished  with  a  jointed 
ontlet  pipe  for  directing  the  jet,  and  mounted  upon  a 
double-ended  sledge.  There  are  known  to  have  been  used 
in  Aagsbnrg  in  1618  huge  syringes  mounted  upon  wheels. 
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An  BngUsfa  writer,  one  John  BatU,  in  a  Trmtite  on  Arttuul 
Nature,  publiihed  in  1634-46,  deaoribes  "divers  aquirta 
and  petty  engioeg  drawn  upon  wheels,"  whioh  he  asserts 
have  "  l>een  found  rery  oommodious  and  profitable  in  cities 
and  large  towns."  He  shows  seven  different  engines,  each 
including  a  tub  mounted  on  wheels  and  furnished  with  a 
force-pump.  Fire-engines  were  introduced  into  Paris  in 
the  year  1699  by  a  projector  named  Duperrier,  who  held  a 
patent  from  the  Crown.  They  do  not  appear  to  hare  dif- 
fered materially  from  the  English  oxoept  in  the  addition 
of  an  air-vesseL  This  latter  is  believed  to  have  been  used 
in  Hero's  Egyptian  engine  previously  referred  to,  although 
its  invention  lias  been  very  commonly  attributed  to  Leu- 
pold  in  1620.  In  1657  one  John  Hautch  of  Nuremberg 
made  an  apparatus  which,  worlced  by  twenty -eight  men, 
threw  an  iucn  stream  SO  feet  high ;  it  was  placed  upon  run- 
ners and  drawn  by  two  horses.  In  1676  the  knowledge  of 
leathern  hose  for  fire-engines  was  brought  to  England  from 
Holland ;  in  it  the  seams  were  sewed.  It  was  not  until 
1808  that  Messrs.  Sellers  <t  Pennook  of  Philadelphia  (U.  S.) 
substituted  a  line  of  rivets  for  the  ttitching,  the  farmer  an 
improvement  whioh  Jacob  Perkins  carried  to  England  ten 
years  later. 

Little  improvement  in  fire-engines  was  made  until  about 
the  year  1734,  when  there  was  considerable  rivalry  in  their 
manufacture  in  England,  and  the  fire-engine  became  an 
important  and  efficient  machine.  According  to  one  plan, 
the  engine  threw  two  jets  at  once;  in  another,  treadles 
were  applied  to  supplement  the  hand-levers.     One  noted 


Nbwsuah's  Fibb-Esoihe.' 
From  a  Dictionary  of  Arts  and  Sciences,  1754. 

manufacturer,  Newsham,  claimed  that  his  engine  had 
thrown  a  stream  165  feet  in  height.  He  was  the  first  to 
arrange  the  brakes  at  the  sides,  instead  of  at  the  ends  of 
the  machine,  although  some  of  his  engines  were  made  on 
the  latter  plan  as  late  as  1750  or  thereabout :  he  "applied 
an  improved  three-way  cook,  and  arranged  it  to  work  by 
suction  or  from  the  cistern."  The  first  manual  engine  used 
in  New  York  City  was  made  by  Newsham.  Fifty-eight 
years  later,  so  slow  in  those  days  was  the  progress  of  in- 
vention, metal  valves,  in  valve-chests  apart  from  the  cyl- 
inders and  air-chamber,  were  substituted  for  the  leather 
valves  previously  located  within  the  cylinders,  eto.  Ten 
years  before  this,  however,  Joseph  Bramah  patented  a 
rotary  pump  for  use  upon  fire-engines,  and  afterwards  one 
in  which  a  semi-rotary  movement  alternately  in  opposite 
directions  was  adopted.  Some  of  these  engines  are  still  in 
nse  in  London. 

Floating  fire-engines  worked  by  manual  power  were  first 
employed  on  the  Thames.  The  exact  date  is  not  known, 
but  they  were  certainly  in  use  in  1793.  At  first  they  were 
eonstruoted  with  rotary  pumps,  but  the  rapid  wear  of  these 
caused  them  to  be  discarded  for  plunger  pumps.  In  one 
arrangement  the  same  mechanism  that  worked  the  pump- 
ing apparatus  was  also  capable  of  connection  with  the 
paddle-wheels  to  propel  the  vessel.  An  English  engine  on 
this  system  was  built  for  the  Russian  government  as  re- 
cently as  1911.  In  the  year  1834  an  English  writer  stated 
that  the  "»e  pUu  ultra  of  fire-extinguishing  machinery 
would  be  a  steam  floating  fire-engine  of  about  thirty  horse- 
power." Manual  power,  however,  was  employed  in  work- 
ing floating  fire-engines  for  several  years  later.  The  first 
one  operated  by  steam  was  that  designed  for  the  nse  of  the 
East  India  Docks  in  1850,  in  which  a  pump  was  fitted  upon 
a  propeller  and  geared  with  the  engine;  it  threw  600  gal- 
lons of  water  per  minnte  20  feet  above  the  roofs  of  the 
highest  bnildings  on  the  docks.     A  floating  steam  fire- 


1852,  and  others  at  a  later  date.  Such  apparatus  hare 
been  of  great  utility  in  extinguishing  fires  along  the  water- 
fronts of  cities  aud  on  shipboard  in  harbors.  The  John 
Fuller,  a  fioating  steam  fire-engine  furnished  with  rotary 
pumps  that  when  not  engaged  in  throwing  the  stream 
through  the  hose  serve  as  jet-propellers  to  propel  the  ves- 
sel, has  been  doing  good  service  on  the  East  and  North 
rivers.  New  York,  during  some  years  past. 

The  earliest  tteam  fire-engine  for  use  on  land  was  made 
in  London  by  Braithwaite  and  Ericsson  in  1829 ;  five  of 
these  engines  were  built — some  of  whioh  were  sent  to 
France,  Russia,  and  Prussia — but  after  1832  they  met  with 
no  favor  in  England  during  twenty  years.  They  had 
plunger  pumps  worked  direct  from  the  piston-rods  of  the 
steam-cylinderB.  From  a  mechanical  stand-point  they 
were  successful,  and  were  used  in  subduing  several  large 
fires,  but  were  popularly  objected  to  as  throwing  too  mvch 
water.  In  1840  an  English  steam  fire-engine  was  intro- 
duced in  New  Tork,  and  the  system  gradually  made  its 
way  to  extended  favor  in  this  country.  In  England,  from 
1852  forward,  steam  fire-engines  were  the  subject  of  much 
experiment,  but  it  was  not  until  1860  that  the  London  es- 
tablishment used  a  land  steam-engine  in  extinguishing  a 
fire  in  one  of  the  back  streets  of  Doctors'  Commons. 

The  comparatively  early  adoption  of  steam  fire-engines 
in  the  U.  8.  about  the  year  1840,  and  their  continuous  nse 
thereafter,  led  to  their  rapid  improvement  in  the  details  of 
construction;  and  concerning  the  steam  fire-engine  trials 
at  Sydenham,  England,  it  has  been  remarked  by  an  Eng- 
lish writer  that  "  as  to  the  workmanship  of  America'D  en- 
gines, there  has  been  nothing  seen  in  England  at  all  ap- 
proaching it,  and  it  was  the  universal  theme  of  commen- 
dation by  all  practical  men."  The  engines  now  in  use  in 
New  York  and  Brooklyn  are  made  both  with  rotary  and 
cylinder  pumps,  and  show  various  arrangements  of  pumps, 
air-chambers,  valves,  etc.,  designed  to  secure  a  maximum 
of  lightness,  manageability,  and  great  projecting  force, 
some  having  been  made  almost  wholly  of  steel.  Self-pro- 
pelling steam  fire-engines  have  been  constructed  both  in 
Europe  and  America,  but  have  been  found,  all  things  con- 
sidered, very  much  less  efficient  than  those  drawn  by  horsee 
in  the  usual  way :  they  are  much  less  economical  and  less 
readily  available,  as  they  must  be  kept  "  with  steam  up  " 
continually,  in  order  to  avoid  delay  when  suddenly  called 
upon  for  use.  As  to  the  superiority  of  the  steam  over  the 
manual  fire-engine,  careful  English  experiments  have  shown 
that,  taking  as  a  standard  a  given  height  and  volume  of 
water  thrown,  the  expense  of  the  latter  is  £9  sterling,  and 
of  the  former  2t.  6d,  But  this  is  not  the  only,  or  indeed  the 
main,  consideration,  for  hand-engines  are  of  little  use  when 
the  height  of  the  burning  building  is  greater  than  60  feet, 
whereas  a  well-eon structed  steam  fire-engine  will  play  with 
effect  upon  the  roof  of  a  building  150  feet  high. 

According  to  the  most  recent  authority,  Paris  places  the 
most  reliance  upon  manual  engines  worked  by  eight  men, 
and  which  throw  a  i-inch  jet  to  a  height  of  100  feet. 
Hanover  has  a  steam  fire-engine  in  the  city  of  that  name, 
but  hand-engines  are  commonly  used,  and  the  people  of 
each  district  are  bound  by  law  to  assist  the  firemen  in 
working  them.  In  Holland,  Amsterdam  and  Rotterdam 
have  regularly  organized  fire  brigades  and  steam  fire-en- 
gines. In  Prussia,  Berlin  was  the  first  European  city  to 
adopt  the  steam  fire-engine,  but  very  little  is  known  of  its 
fire  departmenL  In  Russia  the  working  of  fire-engines, 
whioh  are  commonly  small  and  operated  by  four  or  five 
men,  is  a  punishment  for  military  misdemeanors.  In 
Switzerland  each  village  has  its  volunteer  fire  brigade; 
these  are  said  to  be  remarkably  prompt  and  efficient,  keys 
to  the  engine-houses  being  kept  by  three  or  four  persons  in' 
the  vicinity  of  each,  to  permit  quick  action  in  emergencies. 
Turkey  has  had  fire  brigades  during  several  centuries,  but 
the  fire-extinguishing  apparatus  is  only  a  slight  improve- 
ment on  the  squirt.  In  China  pumps  mounted  on  stretch- 
ers suspended  from  poles,  and  carried  by  four  men,  consti- 
tute rude  engines,  which  are  worked  amid  much  noise  and 
confusion  on  the  part  of  the  populace. 

In  the  n.  S.  the  use  of  fire-engines  dates  back  to  1731, 
when  it  was  resolved  by  the  common  council  of  New  York 
to  import  two  of  Newsham's  engines,  whioh  were  received 
the  following  year.  Five  years  later  the  common  oounoil 
ordered  that  £10  be  advanced  to  one  Turk  to  enable  him 
to  finish  the  first  fire-engine  built  in  the  country.  Steam 
fire-engines  are  now  universally  used  in  all  of  the  larger 
cities,  and  the  number  of  paid-  firemen  aggregates  many 
thousand ;  twenty  thousand  marched  in  procession  at  the 
firemen's  oelebrution  in  Philadelphia  in  1865.  The  New 
York  City  fire  department  has  now  thirty-five  engine  com- 
panies, of  twenty-four  men  each,  and  an  aggregate  of 
thirty-five  steamers.  It  may  be  remarked,  in  conclusion, 
that  American  steam  fire-engines  possess  a  demonstrated 
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■pnd  at  whioh  they  are  worked,  which  in  its  torn  is  de-  I 
pendent  open  the  faot  that  in  man;  important  respeoti  the;  { 


are  proportioned  in  elOM  imitation  of  railway  loeomotire- 
enginea.  Jajies  A.  Wbitniy. 


AxoaKSAG  Stxah  FiHB-EicGnrE. 
First  and  Second  Class  Double  Plunger  Engine.    Crane-neck  Frame. 


Fire«E§cape§.  The  oommon  fire-esoape  is  simply  a 
system  of  fixed  iron  ladders  attached  to  a  building  to  per- 
mit descent  from  the  upper  windows ;  ordinarily,  a  plat- 
form or  balcony  is  provided  to  each  story,  and  the  ladders 
are  extended  from  one  to  another,  either  in  a  vertical  or 
inclined  position.  Such  devices  are  onsightly,  and  are 
limited  to  tenement-houses  and  the  like.  It  is  usual  for 
many  persons  to  provide  a  long  rope  attached  at  one  end 
to  a  bar,  which  latter  may,  on  emergency,  be  fixed  across 
a  window  with  the  rope  pendent,  tOfpermit  sliding  down 
tbo  same.  A  similar  idea  has  been  embraced  in  several 
recent  inventions,  a  reel  with  a  rope  wound  on  it  being 
provided  within  the  base  of  a  chair,  stool,  table,  or  similar 
article  of  furniture,  so  as  to  be  capable  op  occasion  of  the 
use  aforesaid,  but'ordinarily  kept  out  of  the  way.  As  it 
is  diffloult  in  descending  the  rope  to  grasp  it  securely 
enoagh  to  prevent  a  too  rapid  descent,  several  plans  have 
been  brought  forward,  in  which  a  mechanical  clutch  is  pro- 
rided  to  grip  the  rope,  and  enable  the  person  escaping  to 
regulate  the  rapidity  of  the  descent.  In  some  oases  a  thin 
metallic  strip,  giving  greater  strength  and  capable  of  being 
coiled  in  leas  space  when  not  needed  for  use,  has  been  sub- 
stituted for  the  rope.  Snch  appliances  have  operated  suo- 
eessfnlly  in  experiments  where  the  experimenter  was  cool 
and  clear-headed,  but  have  seldom  been  of  much  use  in  the 
eonfusion  of  actual  danger.  As  the  value  of  land  increases 
in  cities,  the  buildings  are  made  higher,  and  this  mate- 
rially increases  the  difficulty  of  escape  in  case  of  fire.  It 
also  enhances  the  obstacles  in  the  way  of  oonstruoting  an 
entirely  praotioable  Bre-eacape.  The  want  of  such  an  ap- 
paratus is  felt  in  every  large  city  in  the  civilised  world,  bat, 
although  scores  of  fire-escapes  have  been  projected,  reliance 
Is  still  had  by  firemen  upon  sectional  ladders  manipulated 
»t  a  great  disadvantage  by  hand.  These  were  in  use  pre- 
Tions  to  A.  D.  385,  as  also  were  flexible  ladders  with  books 
at  the  ends,  which  were  thrown  to  catch  upon  walls  and 
window-sills.  Telescopic  tubes  raised  perpendicularly  from 
a  base-frame  by  means  of  a  screw,  and  carrying  a  basket 
large  enough  to  hold  several  persons,  also  laiy-tongs,  or 
jointed  superposed  bars  lifting  a  platform,  were  also  known 
at  that  date.  Both  of  these  principles  of  operation  are  em- 
braced in  numerous  fire-esoape  apparatus  projected  in  re- 
cent times. 

Apart  from  fixed  ladders  attached  to  the  building,  and 
the  sectional  ladders  of  the  hook-and-ladder  companies, 
fire-escapes  may  be  cUssified  as  follows :  1st,  those  whereby 
the  inmates  of  a  burning  building  may  slide  down  a  rope 
grasped  by  the  hands  or  by  a  gripping  device ;  to  which 
class  belong  the  simple  rope  devices  hereinbefore  referred 
to;  2d,  those  embracing  extensible  ladders  carried  upon  a 
suitable  carriage  and  provided  with  winches  for  elevating ; 
3d,  those  in  which  a  chute  is  employed,  through  whioh  per- 
sons may  slide  to  the  ground ;  4th,  those  in  which  a  plat- 


form is  raised  and  lowered  by  a  system  of  lazy-tongs ;  and 
51b,  those  in  which  a  platform  or  basket  is  suspended  from 
a  rope  or  chain  worked  by  a  winch  from  the  ground.  Of 
the  first  class,  one  of  the  most  efficient  was  brought  for- 
ward nearly  half  a  century  since,  and  was  known  as  the 
"  sling  "  fire-escape.  It  comprised  a  rope  passed  over  a 
sheave  temporarily  booked  to  the  window-sill,  the  rope  be- 
ing furnished  at  one  end  with  a  sling  or  loop  serving  the 
purpose  of  a  seat,  and  also  with  a  belt  passing  around  the 
waist;  the  opposite  portion  of  the  rope  being  grasped  by 
the  hand,  and  slowly  payed  out  until  the  person  was  let 
gently  to  the  ground.  Within  a  few  years  past  the  same 
plan  has  been  re-invcnted,  with  the  addition  of  a  hollow 
iron  window-sill  provided  to  contain  the  apparatus  when 
not  in  operation.  In  the  second  class  a  number  of  ladders 
lie  flat  upon  a  vehicle  during  transport  from  place  to  place, 
and  when  required  for  use  are  lifted  to  a  nearly  vertical 
position,  and  then  moved  out  longitudinally,  one  from  the 
other,  until  their  utmost  limit  is  reached.  Numerous  modi- 
fications of  this  system  have  been  made  in  the  arrangement 
of  gearing  to  elevate  the  ladders.  It  was  stated,  on  appa- 
rently good  authority,  in  1859,  that  the  city  of  New  York 
had  paid  $25,000  for  the  right  to  use  a  certain  improved 
apparatus  of  this  kind,  but  it  was  never  adopted  in  practice. 
The  third  class  attracted  much  notice  in  England  about 
forty  years  ago.  The  apparatus  comprised  a  strong  sail- 
cloth tube  distended  by  a  hoop  at  the  upper  end,  whioh  was 
attached  to  a  window  ;  the  diameter  of  the  tube  being  such 
that  a  person  sliding  down  could  regulate  bis  speed  by 
pressing  his  elbows  outward  against  the  sides.  The  tube 
should  be  stretched  from  the  window  to  the  street  at  an 
angle  of  45°.  That  it  provides  for  the  safe  descent  of  per- 
sons from  a  great  height  without  danger  has  been  often 
demonstrated  by  experimental  trials ;  among  others,  by 
one  in  the  neighborhood  of  the  city  hall  in  New  York  as 
recently  as  1869.  But  the  canvas  is  liable  to  ignite  from 
the  contiguity  of  the  flame,  and  the  apparatus,  unless  kept 
ready  in  the  building  itself,  is  difficult  to  put  in  place.  A 
recent  apparatus,  embracing  the  same  principle  of  oper- 
ation, is  constructed  with  a  telescopic  tune  to  be  elevated 
from  the  sidewalk,  and  formed  at  its  lower  end  with  a 
curved  outlet  to  gradually  check  the  rapidity  of  the  de- 
scent. The  fourth  or  laiy-tong  system  is  ope'n  to  the  ap- 
parent objection  of  being  somewhat  complicated,  but  its 
practical  operation  dates  from  the  fourth  century,  when 
the  plan  was  employed  for  raising  soldiers  to  the  tops  of 
walls.  The  "loiy-tongs"  have  been  actuated  by  various 
combinations  of  screws,  gearing,  etc.,  and  provision  has 
been  made  for  keeping  the  elevated  apparatus  in  the  per- 
fectly perpendicular  position  essential  to  its  successful 
operation,  by  providing  jack-screws  to  the  main  frame, 
wnich  is  thus  capable  of  adjustment  to  a  horicontal  posi- 
tion by  lifting  tne  wheels  clear  of  the  ground,  from  the 
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working  of  the  Berevs  aepsntely  to  the  raqnind  extent.  A 
tolerably  efficient  device  of  the  fifth  olus  wu  propoaed, 
and  to  a  alight  extent  adopted,  in  England  in  the  begin- 
Ding  of  the  present  oentury.  It  conaiated  of  a  atrong  pole 
of  from  36  to  40  feet  in  length  anrmounted  by  an  iron  oroaa- 
bar  deaigned  to  roat  againat  the  aide  of  the  building  and 
to  keep  the  pole  from  turning.  About  three  feet  from  its 
upper  extremity  the  pole  carried  a  pulley  over  which  waa 
a  rope  having  at  one  end  a  biuket,  the  rope  being  worked 
from  the  pavement  to  raise  and  lower  the  baaket.  The 
rope,  pulley,  and  baaket  have  been  frequently  combined 
with  a  ladder,  the  laat  taking  the  place  of  the  pole  previ- 
ously deaoribed.  Many  yeara  ago  the  town  of  Leith  in 
Scotland  temporarily  adopted  a  fire-eacape  in  whioh  a  tele- 
scopic pillar  elevated  by  pullcya  raised  a  toleaoopio  ladder 
furnished  with  a  platform,  to  which  latter  a  hoae-noiale  waa 
attached.  Thia  waa  a  combined  fire-eacape  and  fire-extin- 
guishing apparatus;  it  would  be  well  if  its  double  object 
were  emboaied  in  all  fire-eaoapea. 

The  numoroua  fire-escapes  that  have  been  projected  and 
experimentally  tried  have  hitherto  done  little  to  prevent 
loaa  of  life,  but  it  is  to  be  supposed  that  in  course  of  time 
some  one  or  more  will  be  sufficiently  perfected  to  meet  all 
the  conditions  of  aucceaa ;  and  there  can  be  no  doubt  that 
something  more  than  flre-laddera  ahould  be  available  by 
firemen,  both  for  facilitating  Ihe  escape  of  oooupania  from 
burning  buildinga  and  for  playing  water  upon  the  flamea. 
But  perfect  aecurity  can  never  be  obtained  until  in  the 
eonatrnetion  of  buildings  the  contingencies  of  fires  and  the 
necessity  of  escape  therefrom  are  kept  espeeiallj  in  view. 
If  a  fireproof  well  two  feet  square  extending  from  the  attic 
to  the  ground  floor,  and  opening  to  the  street,  waa  provided 
in  each  dwelling,  and  furnished  with  mechanism  for  lifting 
or  lowering  persons,  many  of  the  losses  of  life  with  which 
the  publto  have  been  made  familiar  during  the  past  few 
years  would  have  been  avoided.         Jaheo  A.  Whitnkt. 

Fire-Extingnishers.  This  term  designates  a  large 
olaas  of  fire-extinguishing  apparatus  in  which  water  is  sur- 
charged with  acme  other  body  antagonistic  to  Same.  Or- 
dinarily, the  water  is  charged  with  carbonic  acid,  but  other 
aubatancea,  some  of  a  aaline  character,  have  been  uaed.  A 
firo-extiDgnisher,  commonly  so  termed,  is  of  small  size,  hav- 
ing a  capacity  of  about  one-fourth  of  a  barrel ;  of  cylindri- 
cal form  ;  provided  with  a  strap  by  which  it  can  bo  aecured 
upon  the  back  of  a  fireman  or  other  psrson ;  and  having  a 
abort  hose  and  notile  attached,  whereby  a  small  but  forcible 
jet  may  be  thrown  in  any  direction.  In  aome  varietiea 
ttiere  are  provided  within  the  cylinder,  filled  with  water, 
two  vcssela  or  receptaclea,  one  containing  a  bicarbonate, 
the  other  a  atrong  acid;  aa,  for  example,  oil  of  vitriol. 
When  the  apparatua  is  to  be  uaed  the  contents  of  the  two 
receptaclea  are  thrown  into  the  water,  and  the  cbemioal  re- 
action Beta  free  the  carbonic  acid,  which,  being  confined 
and  consequently  under  presaure,  is  absorbed  by  or  dis- 
solved in  the  water.  In  some,  however,  aa  we  ahall  have 
occasion  to  explain,  the  water  ia  charged  by  other  agenciea. 
On  opening  a  auitable  valve  in  the  hoae  or  outlet  the  pres- 
sure of  the  confined  gaa  forcea  out  tho  liquid  in  a  strong 
jet,  which  carries  with  it  a  very  considerable  portion  of  the 
carbonic  acid  gas  contained  therein.  This  non-combustible 
gaa,  being  thus  brought  in  intimate  contact  with  the  flame, 
excludes  the  atmospheric  air,  and  in  a  very  high  degree  aa- 
sista  the  action  of  the  water  in  its  extinguishment.  The 
same  efieot  is  of  course  produced  when  the  water  in  the 
extinguisher  has  a  auffioiont  portion  of  either  acid  or  bi- 
carbonate diaaolved  in  it,  and  a  aiogle  receptacle  is  naed  to 
hold  either  acid  or  bicarbonate,  as  the  case  may  be,  apart 
fhim  the  liquid  until  the  device  ia  required  for  use.  Aa 
firc-oxtinguishora  occupy  but  little  apase,  arc  extremely 
portable,  and  can  be  made  available  at  a  moment's  warn- 
ing, they  have  been  introduced  by  thousands  during  the 
past  few  yeara,  and  for  subduing  small  fires,  and  thereby 
preventing  larger  ones,  their  utility  ia  unquestioned;  and 
reocnlly  many  improvements  and  modifications  have  been 
made  in  them,  most  of  these,  however,  relating  merely  to 
details  of  eonatrnetion.  The  essential  principle  of  opera- 
tion (the  uae  of  water  charged  with,  and  forced  ont  in  a  jet 
by  the  preasure  of,  carbonic  acid  gas)  has  been  applied  on 
a  larger  acale  in  tho  so-called  chemical  fire-engines.  The 
first  portable  fire-extinguisher  waa  made  and  suoccasfully 
used  in  London  in  the  year  1S18.  It  embraced  a  cylin- 
drical vessel  fitted  to  be  carried  on  the  back  in  the  aame 
manner  aa  the  apparatua  of  the  present  day.  The  veasel 
waa  partially  filled  with  a  solution  of  pearl-ash,  and  air 
was  forced  into  the  remaining  space  to  any  required  pres- 
sure by  a  force-pump.  Thia  aone,  the  inlet  valve  waa 
closed,  and  in  opening  the  outlet  the  jet  waa  projected 
with  a  force  proportioned  to  the  pressure  of  the  compressed 
air.  At  a  much  more  recent  date  it  has  been  proposed,  in 
France,  to  charge  the  water  with  ammonia. 

The  attention  of  the  publio  was  first  foroibly  drawn  to 


the  poaaibility  of  extinguiahing  Area  by  means  other  than 
the  simple  application  of  water  about  th^  year  1861,  at 
which  time  the  Phillips  fire-annihilator,  ao  called,  waa  in- 
troduced.  In  this  a  slightly  conical  shell  waa  fitted  inter- 
nally with  an  annular  brick  or  tile  compoaed  of  20  parts 
powdered  charcoal,  60  parta  aaltpetre,  and  i  of  gypsum, 
the  whole  boiled  in  water  and  aubaequently  dried  at  100°. 
In  the  central  cavity  of  thia  brick  waa  placed  a  bottle  con- 
taining a  mixture  of  chlorate  of  potaah  and  sugar,  the  bot- 
tle surmounted  by  a  globule  of  aulphurio  acid.  The  shell 
waa  perforated  in  numerona  places,  and  placed  within  an- 
other, also  perforated,  to  permit  the  outnow  of  the  gasea. 
The  whole  waa  placed  within  a  double  cylindrical  receiver 
containing  water  in  ila  lower  part,  and  having  two  cov- 
ers, the  outermost  also  perforated.  Tho  cover  carried  a 
spike,  which,  being  forced  down,  broke  the  bottle  to  per- 
mit the  sulphuric  acid  to  fall  on  the  chlorate  and  sugar, 
and  ignite  the  same;  the  ignition  spreading  to  tho  sur- 
rounding composition,  caused  the  evolution  of  gases  there- 
from, which,  accumulating  under  a  certain  degree  of  pres- 
sure, forced  the  water  in  the  bottom  of  the  receiver  up 
between  the  walla,  where  it  became .  converted  into  vapor, 
and  mingling  with  the  evolved  gasea  paased  out  in  a  dense 
cloud  to  envelop  and  amother  the  contiguoua  flame. 

The  Pbillipa  fire-annihilator  was  wholly  difi'orent  in  its 
moduM  operandi  from  the  extinguiabera  now  in  use.  But 
beforo  these  latter  were  perfected  numeroua  other  ingenioua 
plana  were  put  forth  of  more  or  Icaa  theoretical  value,  but 
none  of  them  meeting  with  much  favor  in  practice.  Among 
theae  waa  one  patented  in  1867,  in  which  the  expansion  of 
mercury  caused  it  to  reach  a  wire,  the  integrity  of  w*^  ch 
waa  destroyed  by  the  contact.  The  fracture  of  the  wire  set 
in  motion  certain  previously  arranged  mechanism,  which' 
mingled  chemicals  to  generate  carbonic  acid  gas,  which, 
filling  the  apartment,  was  expected  to  extinguish  the  lire. 
In  the  same  year  it  wasproposed  to  provide  for  extinguish- 
ing firea  in  the  holds  of  ships  or  in  oloaed  apartmenta  by 
providing  them  with  atrong  closed  vessels  containing  am- 
monia, carbonic  acid,  or  aulphurooa  acid,  compressed  nearly 
or  quite  to  the  point  of  liquefaction ;  the  veaaela  to  be  opened 
from  tho  outaide  of  the  hold  or  room  by  any  auitable  me- 
chanical devicea. 

Baragwanath'a  fire-extinguisher  was  the  first  to  employ 
water  charged  with  carbonic  acid  generated  by  chemical 
action  within  the  vessel  (the  reaction  being  identical  with 
that  whereby  aoda-wat«fr,  ao  oalled,  ia  charged) ;  bnt  for 
aome  reason  the  Invention  lay  idle  until  brought  into  uae 
by  anbaeqnent  inventtra.  The  changea  made  by  theae,  al- 
though important  in  bringing  the  apparatus  to  its  preaent 
high  efficiency,  are,  as  beforo  remarked,  mainly  in  matlera 
of  detail,  and  any  elaborate  description  of  even  the  more 
important  would  occupy  more  apace  than  can  be  here  af- 
forded. Bnt  thoae  modifications  of  the  eaaential  principle 
of  the  apparatua  whioh  materially  extend  ita  usefulness 
beyond  ita  original  ephere  may  be  briefly  sketched.  Among 
these  was  the  employment  in  1867  of  a  sealed  glaaa  vessel 
to  hold  the  acid,  whieh  is  fractured  on  occasion  by  suitable 
mechanical  devices;  also  the  use  (in  1870)  of  one  or  more 
perforated  plates,  partitions,  or  diaphragma  arranged  with- 
in a  portable  fire-extingniaher  and  below  tho  aoid  vessel, 
to  distribute  the  aoid  through  the  alkaline  solution  pre- 
viously provided  therein,  to  facilitate  the  chemical  action, 
and  to  prevent  the  aecumalation  of  the  aoid  at  the  bottom 
of  the  veaael.  Previoua  to  this,  in  1868,  an  apparatua  was 
made  that  when  uaed  waa  "  inverted,  having  tne  effect  of 
mixing  dry  acid  on  a  foraminoua  internal  ahelf  with  tho 
water  already  charged  with  the  oppoaite  material,  thua  pro- 
dncing  and  charging  the  water  with  carbonic  acid  gas, 
which,  upon  the  opening  of  the  cock,  foroibly  discharged 
the  water  fh>m  the  vessel."  An  apparatus  which  combined 
in  a  measure  the  eharaoteriatics  of  the  old  "  annihilator  " 
and  the  more  recent  "extinguisher"  was  patented  in  1868. 
A  charge  of  peculiar  composition  waa  placed  in  the  upper 
part  of  the  closed  chamber  oontaining  the  liquid,  and  being 
ignited  produced  a  gas  which,  accumulating  until  A  high 
pressure  waa  reached,  remained  to  exert  a  constant  pres- 
sure upon  the  water.  This  invention  is  in  reality  merely 
a  method  of  charging  tho  water  without  the  use  of  the  chemi- 
cals hereinbefore  specified.  Of  course,  the  apparatus  is  kept 
continually  under  pressure,  and  in  thia  respect  acts  me- 
chanically, upon  the  same  principle  aa  that  of  the  fint 
fire-extinguisher  ever  made,  the  compressed  gas  in  the  one 
case  being  simply  an  equivalent  for  the  oompreased  air  in 
the  other.  The  Babcock  extinguisher  is  filled  with  a  solu- 
tion of  bicarbonate  of  soda,  and  bos  in  ita  upper  part  a 
yesaci  of  aoid  suspended  by  lateral  pivots  to  a  stirrup  de- 
pending from  the  top  of  the  apparatus.  Tho  stopper  of 
this  vessel  ia  worked  by  a  rod  through  the  top  of  toe  cx- 
tinguiaher.  By  withdrawing  tho  atopper  tho  veaael  tilts 
over,  and  mingles  the  acid  with  the  aolntion  thereby  dis- 
oharging  the  carbonic  aoid  from  the  latter. 
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Babcock's  Flre-ExtlnguUher. 


The  aae  of  salts  in  lolatlon,  which  hj  eTaporation  of  the 
water  will  be  left  encrusting 
the  barning  material,  there- 
bj  excluding  air,  or  by  de- 
eomposition  by  tlie  heat  giv- 
ing off  inoombastible  gases, 
has  been  indicated  in  sev- 
eral nasea.  Among  the  sab- 
atanoes  used  for  this  purpose 
are  oommon  salt  and  the  sul- 
phite and  bjposalphite  of 
soda.     The  idea  ot   casting 

Srcpared  bodies  into  the 
mmes,  to  give  olT  extingutih- 
ing  gases  when  sabjected  to 
the  heat,  has  also  been  at- 
tempted. In  one  of  these 
devices  a  eomponnd  of  coai- 
dast,  saltpetre,  sulphur,  and 
chalk  was  provided  in  a  port- 
able cylinder,  the  ends  of 
vhioh  were  covered  only  with 
paper  rendered  highly  com- 
oustible  by  sataration  with 
nitre. 

The  transition  from  a  fire- 
extinguisher  small  enough  to 
be  carried  on  the  back  to  one 
miCSoiently  large  to  require 
wheels  was  easy  and  natural,  and  under  the  name  of  chem- 
ical flre-enginea  these  latter  have  been  put  in  practice  with 
a  certain  measare  of  success.  Among  the  alleged  improve- 
ments is  one  (1888)  in  which  there  is  arranged  upon  a  track 
or  carriage  "  two  or  more  cylinders  or  reservoirs,  connected 
by  pipes  which  are  controlled  by  stopcocks,  and  which 
eonnect  with  an  issae-pipe  or  nozzle  common  to  all  the 
pipes,  so  that  in  extingnishing  a  fire  one  reservoir  may  be 
resnpplied  while  another  is  being  exhausted,  and  thus  a 
continuous  supply  and  stream  be  kept  up  and  thrown  upon 
the  fire,"  Another  apparatus,  produced  a  year  or  two  an- 
terior to  the  above,  was  constructed  with  a  chamber,  in  the 
upper  part  of  which  was  plased  the  gas-generating  mate- 
rial, determinate  portions  of  this  latter  being  brought  au- 
tomatically fVom  the  chamber  and  mingled  with  the  stream 
of  water  ejected  by  a  forcing  pump.  In  another  a  stream 
of  carbonic  acid  gas  from  a  separate  receptacle  was  caused 
to  mingle  with  the  jet  issuing  from  an  ordinary  fire-engine. 
8u:7h  apparatus,  however,  are  of  comparatively  limited 
atility,  the  steam  fire-engine  alone  being  sufficient  to  cope 
nnder  all  conditions  with  fires  that  have  passed  that  in- 
cipient stage  in  which  they  may  be  readily  subdoed  by  tha 
small  extingnishers  carried  by  the  operator. 

N'um?rou8  methods  have  been  proposed  for  ensuring  the 
automatic  action  of  fire-extinguishing  apparatus  through 
the  inevitable  increase  of  temperature.  Pipes  extending 
tnta  a  central  reservoir  charged  with  water  or  extingnish- 
ing gases,  and  provided  with  fusible  plugs,  have  been  sug- 
gested, and  under  some  conditions  could  be  made  available. 
Even  the  explosion  of  gunpowder,  and  much  more  feasibly 
the  severing  of  a  combuslible  cord,  have  also  been  project- 
ed as  suitable  means  for  ensuring  the  automatic  tumingon 
of  the  extinguishing  element  to  the  place  where  needed. 

JAMEB  A.  WnmsT. 

Fireflf )  the  name  of  many  nootumally  laminous  cole- 
opterous insects  of  the  families  Lampyrides  and  Elateridte, 
the  former  including  the  glow-worms.  According  to  some 
writers,  some  of  the  Fulgoridee,  which  are  hemiptorous  in- 
sects, are  luminous  also,  but  the  weight  of  the  evidence  is 
qaite  to  the  contrary.  The  luminous  organs  of  fireflies  and 
glow-worms  are  composed  of  yellow  masses  of  colls  filled 
with  granular  matter  and  traversed  by  many  trochesa.  It 
is  now  generally  held  that  the  light  is  produced  by  the 
slow  combustion  of  granular  and  perhaps  fatty  matter, 
oxygen  being  abundantly  supplied  by  the  trachess.  It  is 
not  thought  at  present  that  phosphorus  is  present  in  any 
noteworthy  amount  in  the  luminous  matter.  Spectroscopic 
examination  of  the  light  of  insecti  of  both  families  gives 
a  very  beautiful  continuous  spectrum  without  lines.  The 
fireflies  of  Central  and  South  America  are  chiefly  Elateridas 
of  the  genus  Pyropkorug,  They  generally  give  a  very  in- 
tense light,  which  comes  from  two  spots  on  the  prothorax. 
The  C  S.  have  some  Elateridffi  wito  luminous  larvie  {Me- 
laneela).  Our  common  "  lightning-bugs  "  are  of  numerous 
species,  all  I,ampyridse,  and  mostly  of  the  genera  Pholintu 
and  PhotHrU.  Photuria  Pennni/lvanica  is  the  most  com- 
mon. Both  sexes  are  winged.  Photinut  is  distinguished 
from  the  old  genus  Lampyria  by  the  females  being  winged. 
(See  Qlowwobm.) 

Fire>hole  Basin.    Bee  Kational  Park. 

liie«hole  RiTetf  or  the  main  fork  of  Madison  River, 


i*  a  stream  flowing  from  Madison  tjake,  a  small  sheet  of 
water  of  some  SO  acres  area.  It  flows  N.  W.  through  the 
Fire-hole  Basin,  one  of  the  most  remarkable  geyser  regions 
of  the  National  Park.  It  is  in  Wyoming  Territory.  The 
Fire-hole  is,  in  fact,  the  upper  part  of  Madison  River. 

Fire  Insnrance.    See  Irsubaitoe. 

Fire  Island,  a  small  island  in  the  Great  South  Bay,  S. 
of  Long  Island,  is  a  place  of  summer  resort.  It  is  reached 
by  rail  to  Islip  and  by  steamer.  It  is  in  Brookhaven  tp., 
Suffolk  CO.,  N.  Y. 

Fire  Island  Beach,  a  low,  sandy  spit  of  land  broken 
by  a  few  inlets,  separates  the  Great  South  Bay  of  Long 
Island  from  the  Atlantio.  It  is  some  30  miles  in  length, 
and  belongs  to  the  township  of  Brookhaven,  Suffolk  co., 
N.  T.  At  its  W.  extremity  is  Fire  Island  InlM  and  a  light- 
house of  brick  166  feet  high,  with  a  flashing  light  of  the 
flrrt  order;  lat.  40»  37'  54"  N.,  Ion.  73°  12'  48"  W. 

Fireless  Engine,  a  snceessor  to  the  ammoniacal  gas- 
engine.  Dr.  kmile  Lamm,  a  nativeof  Franco,  but  for  many 
years  a  citizen  of  New  Orleans,  La.,  was  the  inventor  and 
patentee  (July  19,  1S70)  of  an  engine  in  which  the  power 
was  derived  from  the  vapor  of  ammonia.  The  ammonia, 
on  escaping  from  the  engine  which  it  propelled,  was  re- 
condensed  (absorbed)  by  water,  over  which  it  was  passed. 
This  ammoniated  reservoir  of  water,  on  being  heated  to  the 
temperaXure  of  about  13i°  F.,  gave  up  the  ammonia  in  the 
form  of  vapor.  The  same  vapor  was  again  returned  to  the 
engine,  and  was  again  scaped,  to  be  absorbed  by  its  bath 
of  water.  The  detail  of  the  oonstrnetion  of  the  engine  and 
water-hath  need  not  be  given,  since  the  engine  has  been 
superseded  by  the  incidental  discovery,  by  Dr.  Lamm,  of  a 
convenient  method  of  using  detached  steam  for  the  like 
purpose.  Suffice  it  to  say,  that  the  ammonia  engine  was 
successfully  used  in  propelling  street-cars  in  the  city  of 
New  Orleans  on  the  Canal  street  railroad,  at  the  rate  of 
about  8  miles  per  hour,  and  with  decided  economy  as  com- 
pared with  horse-power.  This  was  used  in  the  year  1871. 
A  stock  company  was  formed,  and  the  invention,  under 
ample  patent  guaranty,  was  placed  upon  the  market. 
While  perfecting  the  methods  of  applying  the  ammonia 
propelling  power,  and  studying  heat  in  its  latent  and  ac- 
tive forms,  Dr.  Lamm  was  impressed  with  the  facility  with 
which  the  vapor  of  water  may  be  oondensed,  even  at  high 
temperature,  in  water  under  high  pressure ;  and  following 
up  the  experiments,  he  was  led  to  the  invention'of  the  fire- 
less  engine,  patented  Apr.  9,  1872,  and  sow  in  complete 
use  in  New  Orleans,  bnt  first  perfected  by  Dr.  Lamm  him- 
self, and  applied  to  the  selfsame  engine  used  for  driving 
the  ammonia  oars. 

The  whole  invention  and  meUiod  of  its  use  are  so  simple 
and  obviouB,  when  once  stated  or  conceived,  as  to  lead  to 
surprise  that  men  familiar  with  every  principle  involved 
should  BO  long  have  blundered  directly  around  the  inven- 
tion, without  seeing  the  application.  It  has  been  long  and 
fkmiliarly  known  that  water,  which  ii  converted  into  steam 
at  212°  F.  in  the  open  air,  may  be  raised  to  a  very  high 
degree  of  heat  nnder  steam  pressure  without  being  evap- 
orated. A  boiler  half  filled  with  water  and  heated  to  213° 
will  soon  fill  with  steam,  a  cock  permitting  the  air  to  escape 
until  vapor  condenses  in  the  scape,  and  then  closed.  Above 
this  temperature,  continually  increased,  no  more  steam  will 
be  generated,  excepting  what  is  due  to  oompression.  There 
is  no  limit  to  the  temperature  you  may  apply  without 
changing  the  status  of  the  water  contained,  short  of  the  red 
beat  which  weakens  the  boiler  and  ultimately  bursts  it.  It 
follows  as  a  corollary,  that  steam  injeeted  into  this  water 
while  nnder  pressure  will  be  condensed,  giving  out  to  the 
water  its  967  degrees  or  units  of  latent  heat,  and  swelling 
the  volume  of  water  by  the  amount  injected  as  steam,  and  oon- 
densed therein.  It  was  further  obvious  to  Dr.  Lamm  that 
any  steam  let  off  through  a  valve  from  the  steam-chamber 
above  the  water  would  be  replaced  by  the  evaporation  of  a 
corresponding  amount  of  water,  the  total  pressure  and  heat 
being  reduced  in  proportion ;  and  without  any  new  heat 
applied  this  supply  of  steam  would  be  kept  up  till  the  heat 
should  be  reduced  to  about  212°,  and  the  pressure  to  about 
one  atmosphere,  or  14.07  pounds.  The  reasoning  was  veri- 
fied by  experiment,  and  the  use  of  steam  thus  onmnlated 
and  detached  was  resolved  upon.  One  street-car  was  fitted 
up  and  furnished  with  cylindrical  receivers  in  the  form  of 
boilers,  and  inserted  beneath  the  fioor,  under  the  longitu- 
dinal seats  of  the  oar.  These  were  furnished  with  a  per- 
forated tube  lying  near  the  bottom  of  the  receiver  and  pn>- 
jeoting  through  its  end,  where  it  was  readily  connected 
with  a  steam-pipe  leading  from  a  stationary  boiler  and  fur- 
nace at  the  d6pAt.  Through  this  pipe  steam  was  injected 
into  the  half-filled  receiver  till  it  reached  a  temperature  of 
some  363°  and  a  pressureof  about  150  pounds.  The  steam- 
valve  in  the  tube  was  closed  and  the  pipe  detached.  Two 
small  engines  working  an  endless  chain  geared  to  a  drum 
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on  one  of  the  azlei  of  Uia  truck  were  planed  npon  the  for- 
ward platform  of  the  oar,  and  properly  conneoted  b;  pipe 
and  Talre  with  the  (team-ohamber  of  the  receiver.  Tne 
uaoal  facilitiea  for  slacking,  accelerating,  stopping,  start- 
ing, and  backing  were  supplied  as  in  ordinary  engines. 


The  effect  was  immediate  and  eompleta.  After  running 
this  dummy  for  some  time  on  the  CarroUton  road  it  was 
removed,  and  a  number  of  like  "  dwarf-locomotives  "  were 
ordered  by  the  CarroUton  R,  B.  company.  TheM  were  on 
greatly  improved  patterns. 


Flrelcsa  EngRie,  with  Car. 


The  reeaiver  in  this  locomotive  is  placed  upon  a  four- 
wheeled  truck,  not  unlike  those  on  which  the  passenger 
street-cars  are  mounted.  A  single  tank  or  receiver,  8  feet 
6  inches  long  and  3  feet  in  diameter,  is  covered  with  a  non- 
oonduoting  substance  about  two  inches  thick,  and  lined  oot- 
iide  with  wood  and  sheet  iron.  The  steam  drum  or  dome 
rises  about  2^  feet,  not  unlike  the  locomotive  chimney.  In- 
side of  the  insulated  receiver,  at  the  bottom,  is  the  per- 
forated tube  through  which  the  steam  is  injected  into  the 
water,  which  fills  about  seven-eighths  the  capacity  of  the 
tank.  On  the  rear  end  of  the  receiver's  platform  is  located 
a  pair  of  small  H"  X  8"  engines,  standing  upright,  worked 
by  steam  from  the  dome  and  pipes.  These  are  geared  by 
oranks  to  the  pinion-wheels,  tl»t  operate  by  cog-gearing 
the  driving  wheels  of  the  dummies.  The  scape-pipe  rise! 
some  six  feet  and  diaohargea  in  the  air.  The  steam  ia  in- 
jected till  the  gauge  reada  12S  poonda  to  135  ponnda,  at 
option.  The  temperature  corresponding'  to  the  latter  is 
.^.-ts"  F.  Theae  oars  run  from  the  d£p&t  at  CarroUton, 
where  the  receivera  are  charged  from  stationary  boilers, 
down  to  Napoleon  Avenue  (halfway  to  Canal  atreet,  the  city 
centre),  and  return  in  half  an  hour,  5^  miles,  thus  working 
off  the  preaaure  to  about  60  pounds.  They  are  then  re- 
charged in  about  two  minutes,  and  are  ready  to  start  again. 
So  perfectly  manageable  are  they,  towing  asnally  only  one 
oar,  but  capable  of  two  more,  that  no  serious  aeoidenta  of 
any  kind  have  delayed  or  miased  a  connection  in  running 
the  ten  locomotives  for  (now)  six  months.  No  engineer 
Is  needed  on  the  oars ;  the  ordinary  laborer  who  can  drive 
a  mule  is  entirely  competent  for  their  management. 

These  flreleaa  looomotivea  have  been  tried  on  the  atreeti 
of  Philadelphia,  Brooklyn,  Chicago,  and  New  Orleans,  and 
the  statistics  of  their  working  show  a  saving  in  coat,  safety, 
and  simplicity  that  moat  at  an  early  day  remove  all  horse- 
power from  att«et-cars.  Qen.  O.  T.  Beanregard,  preaident 
of  the  CarroUton  R.  R.  Co.,  and  a  distingaisbed  engineer 
of  great  practical  experience,  expresses  himself  well  satis- 
fied with  the  results  thus  far  obtained  with  the  ten  flre- 
leaa engines  he  has  had  in  operation  on  his  road  since 
Sept.,  1873,  and  says  that  the  economy  over  the  horse- 
system  will  necessarily  bo  materially  increased  as  the  num- 
ber of  these  dummies  is  augmented. 

It  is  due  to  the  memory  of  Dr.  Lamm  to  state  that  his 
aeaidental  death  by  drowning  in  1873  deprived  his  inven- 
tion (destined  to  work  such  a  revolution  in  atreet  and  per- 
bapa  other  locomotion)  of  the  benefita  of  hia  gifted  mind 
in  completing  its  improvements.  The  New  Orleans  Aoad- 
omy  of  Sciences,  of  which  be  had  been  an  aetive  fellow  for 
many  years,  paid  a  proper  tribute  to  bis  memory. 

C.  G,  FORSHBT. 

Fireproof  Buildings.  Absolute  security  from  fire 
is  alone  obtained  by  constructing  buildings  of  material 
that  is  not  only  in  itself  incombustible,  but  which  will  not 
b«  decomposed  by  an  extreme  degree  of  external  heat,  and 
by  the  utter  absence  aa  atorage  of  quickly  toombuatible 
merchandise.  The  necessity  of  theae  oonditions  is  shown 
by  the  rapidity  with  which  structures  only  partially  of 
wood  are  consumed,  and  also  by  the  wholesale  destruction 
in  the  recent  firca  of  Chicago  and  Boston  of  great  iron, 
marble,  and  granite  buildings,  and  by  the  oxperienoe  of 
London  warehousemen,  from  the  tumbling  down  of  solid 
walls  because  of  the  expansion  of  iron  beams  in  so-called 
fireproof  buildings  filled  with  saltpetre,  oils,  and  other 
hignly  inflammable  substances.  As  a  material  for  build- 
ing, hard-bnrned  brick  has  been  found  to  have  the  greatest 


of  iron  girderv  have  been  measurably  overcome  by  sap- 
porting  them  on  roller  bearings,  which  relieve  the  walls  of 
their  thrust;  and  the  danger  of  the  common  mansard  roof 
has  been  in  a  material  degree  reduced  by  the  substitution 
of  iron  for  wood  as  /t  support  for  the  slate.  Nevertheless, 
as  conoems  warehouses,  tbe  seenrity  is  only  relative,  for  no 
safeguard  can  be  provided  to  prevent  the  weakening  and 
falling  in  of  iron  beams  raised  to  any  temperature  ap- 
proaobing  that  of  a  cherry  red,  and  with  inflammable  con- 
tents there  are  no  buildings  that  are  really  proof  against 
flre.  Of  late  years  the  danger  has  been  materially  increased 
by  the  storage  of  petroleum  oils,  the  vapors  of  which  com- 
bine with  atmospheric  air  to  form  explosive  compounds; 
but  this  may  be  somewhat  provided  against  by  securing  a 
free  eirenlation  of  air  throughout  the  building,  to  carry 
off  the  vapors  before  the  explosive  point  is  reached.  It 
was  an  axiom  of  architects  nearly  a  century  ago  that  good 
party-walls  between  buildings  form  the  beat  preventives 
of  the  spread  of  flies  (Vom  house  to  house,  and  that  similar 
means  will  prevent  it  passing  from  one  room  to  another  in 
the  same  building.  But  a  defect  in  many  brick  walls  exists 
in  the  mortar,  which  frequently  crumbles  from  heat.  The 
quality  of  the  mortar  uaed  ia  of  even  more  importance  than 
that  of  the  brick.  Tbe  covering  of  walls  with  a  fire-resiat- 
ing  cement  has  been  suggested,  but  this  would  be  open  to 
the  same  drawbaoka  as  atone  and  east  iron — vis.  splitting 
and  otaeking  when  heated  and  subjected  to  the  contact  of 
cold  water.  To  secure  as  far  as  passible  immunity  from 
the  worst  results  of  flre,  tbe  building  should  be  constructed 
with  special  reference  to  tbe  class  of  merchandise  it  is  de- 
signed to  bold.  Tbe  storage  of  petroleum,  rosin,  tnrpen- 
tine,  etc.  would  be  best  in  underground  receptacles  covered 
only  by  a  light  structure,  tbe  rule  holding  good  in  thia,  aa 
with  oilcloth  factories  and  the  like,  that  it  ia  better  that 
tbe  whole  should  be  rapidly  swept  away  than  that  the 
standing  walls  should  hold  the  flames  like  a  blast  fumaoe. 
In  warehouses  tbe  nearest  approach  to  perfect  fineproof- 
ing  is  found  in  the  employment  of  brick  walls,  and  con- 
crete floors  and  ceilings  supported  by  girders  having  their 
weight  uniformly  diatributed  upon  the  walla.  In  New 
York,  floora  of  corrugated  iron  and  cement  have  long  been 
in  uae,  but  the  objection  to  iron  is  so  great  that  some  archi- 
tects have  recommended  wood  strongly  pugged  with  cement 
as  preferable.  It  is  notable  that  wooden  beams  having 
only  their  sides  exposed  to  flame  are  acldom  burned  in  to 
a  greater  depth  than  one  inch ;  and  when  the  aurface  is 
protected  by  oement,  even  this  is  much  diminished.  But 
the  end-section  of  wood  exposed  to  flre  burns  away  with 
great  rapidity.  The  construction  of  perfectly  flreproof 
stairs  is  a  greater  problem  than  that  presented  by  walls  or 
ceilings;  and  for  these  well-pugged  wooden  beams  have 
been  recommended  as  preferable  to  iron  as  supports  for  the 
brickwork,  which  should  always  b«  used  instead  of  stone. 
The  utility  of  brick  as  a  fire-resiatant  received  a  remark- 
able demonatration  during  a  large  flre  in  Tooley  street, 
London,  some  years  since.  In  this  instance,  says  an  eye- 
witness, "an  immense  range  of  cellars  was  filled  with  oil, 
which  ignited.  For  weeks  this  oil  was  burning,  a  rolling 
sea  of  flame.  The  cellars  were  vaulted  with  brick.  They 
had  this  glowing  maaa  below  and  the  heated  dtbrii  above, 
and  yet,  upon  a  careful  examination  after  tbe  oil  was  re- 
moved, scarcely  a  trace  of  injury  could  be  detected."  When 
brick  arches  cannot  be  used,  the  same  writer  recommends 
"strong  wooden  timbers  thickly  pugged,  and  supported  on 
strong  wooden  poata,  in  preference  to  iron  girders  or  iron 
columns."     But  it  must  bo  remembered  that  in  this  use  of 
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giag,  and  th«  Mment  naad  in  tkil  aoontry  ii  inftrior  to 
that  whiah  haa  shown  the  utility  of  the  ayatem  abroad— a 
faat  liannc  a  poaitire  bearing  on  tlw  eonatraetion  here  of 
Cnpmof  •welling*  after  the  French  manner,  hereinafter 
referred  to.  The  iaolation  of  the  aereral  atoriee  from  eaeh 
other  ia  alao  a  matter  of  importanoe,  hot  ia  aaldom  provided 
fiir;  the  moat  perfaet  example  of  ita  praotioe  in  ttua  ooun- 
ti7  ia  the  builaiag  of  Harper  A  Broa.,  New  York.  In  thta 
there  are  no  openinga  ttirough  the  floora,  and  it  haa  neither 
internal  ataira  nor  hoiatwqra,  the  atairwaya  being  prorided 
in  an  iaolated  tower  ooaneoting  with  the  bailding  by  iron 
bridgea,  and  the  hoiatway  iMing  ontaide  of  the  eneloaure. 

The  number  of  Urea  of  lata  yeara  oeourring  from  the  nee 
of  wood  aa  a  material  for  manaard  roofa  haa  led  to  the  in- 
toodootion  of  aereral  new  methoda  of  applying  iron  aa  a 
rapport  for  the  alate ;  and  inoh  ahonld  alwaya  be  employed. 
Itmay  lie  remarked  that,  aa  ooneema  fireproof  floora,  aome 
of  the  older  fireproof  atriMtarea,  ao  sailed,  in  New  York, 
were  floored  with  boiler-plate  rireted  into  large  aheeta  and 
bolted  to  the  heama  or  girdera.  A  more  resent  plan,  that 
experimentally  reaiated  severe  teata,  embraeed  a  toisk  layer 
of  elay  bedded  upon  a  metal  support.  The  idea  of  filling 
the  apaoea  between  floora  and  oeilinga  and  between  inner 
walls  with  a  fireproof  eompoaition  suable  of  evolving 
water  and  inoomboatible  gaaea  when  aa$Jeot»d  to  heat,  haa 
a  aertain  degree  of  plauaibility,  but  would  be  too  expensive 
to  meet  wiSi  iavor,  and  would  be  anbjeot  to  dampness. 
Qanpowder  magaxines  have  been  surrounded  with  walla 
aUed  in  with  alum  and  aawdoat  aa  a  aafeguard  againat 
the  eondnotion  of  heat  to  the  explosive  eontaats. 

As  a  means  of  inoreaaing  the  proof  of  buildinga  againat 
lire,  a  plan  firat  proposed  by  Sir  Samuel  Bentham  in  1793 
is  now  somewhat  widely  adopted  in  London.  An  ezampla 
ia  diown  in  the  workshops  at  Nine  HIma  of  the  Lonoon 
and  South-weatem  Railway,  ia  whioh  "oast-iran  pipe* 
with  gmall  holea  ia  the  direetioa  required  are  laid  alcmg 
the  roofa  on  the  inaide,  and  ao  arranged  that  eaeh  ahop  or 
portion  anppUed  with  theae  pipea  oaa  be  put  in  eonneotion 
with  the  water-sapply,  and  in  turning  a  eook  the  pressure 
of  the  water  (from  a  suitable  head)  drivea  it  through  the 
tnbea  and  out  through  the  varioua  holea,  deluging  the 
whole  area."  Weatminater  Abbey  haa  reoeatly  been  pro- 
vided in  one  of  ita  towera  with  a  tank  holding  6000  gallona, 
and  eonneeted  with  a  ayatem  of  pipea  and  hose,  wiienby 
the  roof  may  be  flooded  at  will;  the  apparatus  ooat  np> 
warda  of  £3000.  It  would  not  be  difiiealt  to  provide  for  the 
aatomatio  turning  on  of  the  water  by  the  aetioD  of  the  fin 
itaelf ;  aa,  for  example,  by  the  use  of  ftiaible  plaga.  The 
man  filling  of  hollow  beama,  oolnmna,  eto.  with  water  ia 
bat  a  poor  preoaution,  the  water  being  quiokly  diaaipated 
if  any  outlet  is  afforded,  and  if  henaetioally  eneloaed  pro- 
viding exploding  steam  geaerator*  when  anhjeoted  to  great 
heat.  A  fireproof  monolith  baa  been  projected  by  the  in- 
ventor of  the  UloH  Coignet,  the  water- paaaagea,  aa  well  aa 
iuea  and  ventilating  shafta,  being  formed  within  the  plaa- 
tle  masa  of  eemetit  during  the  prooess  of  oonstruetion. 

For  dwsllioga  in  whi^  economy  distatea  a  oompara- 
tively  alight  atruotore,  and  to  a  greater  or  leaa  extent  the 
ow  of  wood,  the  Paria  ayatem  ia  pnferable,  provided  a 
plaster  or  oament  equal  to  the  French  is  uaed  for  pugging. 
This  plan  ia,  in  brief,  a*  followa :  The  central  idea  ia  to  ae- 
oofe  UM  stnngth  of  wood  on  end,  and  to  utilise  the  resiat- 
aaee  of  plaater  to  the  direct  aotion  of  fire.  In  France  oak 
timber  u  commonly  used,  and  being  eompaiatively  denae 
adds  Bomawhat  to  the  efilcacy  of  the  system,  the  cloaer 
woods  being  less  liable  to  quick  ignition  than  onr  hemlook, 
tproee,  and  pine.  The  framing  ia  made  in  any  ordinary 
■lanner,  bnt  battened  with  oak  battana  nailed  aeverat 
inahes  apart.  Rubble,  burnt  elay,  atone  ohipa,  or  briok- 
iMit*  fteahly  broken  are  laid  into  the  apace  i>etween  the  two 
soriea  of  vertical  battena,  and  plaater  of  Paria  ia  then  ap- 
plied to  each  aide,  filling  up  the  intoratieea  and  leaving 
amooth  cement  anrfocea.  The  wood  ia  thna  firmly  imbed- 
ded in  stone  and  plaater,  and  pot  praetically  beyond  the 
reash  of  fire.  The  floor-timliei*  are  laid  in  the  uaual  man- 
aer,  with  battens  nailed  on  their  lower  sides  covering  about 
lialf  the  area.  Ilndemeath  ia  prorided  a  temporary  plat- 
form reaching  nearly  to  the  battana.  Piaster  of  Paria  ia 
then  worked  in  below  and  around  the  battena,  the  platform 
being  allowed  to  remain  until  the  plaster  haa  set.  In  this 
nanner  the  oeiling  of  the  room  below  ia  formed.  Above, 
■pon  the  timbera,  are  laid  traaaverae  billeta  or  battens  of 
wood,  that  receive  an  upper  layer  of  plaster,  whioh  aonati- 
tntea  tlie  floor,  either  with  or  without  a  flooring  of  boarda  ; 
which  latter  in  thia  caae  forms  a  men  fixture  of  the  room, 
and  is  incapable  of  oommunioating  fin  to  parte  from  whioh 
it  ia  aeparated  by  thieknesaea  of  concrete  or  plaster.  The 
inner  or  partition  walla  are  made  in  the  same  manner  aa 
the  outer  ones  juat  described,  even  when  theae  latter  are 
replaoed  by  brioka.  The  stairwaya  an  of  wood,  but  are 
Blaoed  between  walla  of  briok  or  in  aome  oases  of  stone,  in 
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others  of  wood  filled  in  and  pngged,  and  are  AUed  in  with 
solid  mbble  and  plaater,  which  practically  secures  immu- 
nity in  ease  of  fire.  Javm  A.  Whitiibt. 

Fireproof  CDnstmetion  in  Italjr.  Deatrnctive 
firaa  sometimes  occur  in  Italy  in  magaaines  and  other 
buildings  whore  great  quantities  of  combustible  materials 
are  stored,  aa  also  in  wooden  atructarea  in  the  rare  oaaea 
in  which  sach  are  built;  but  in  stone  or  brisk  private 
houses  and  other  buildings  the  Are  la  almost  alwaya  con- 
fined within  the  walla  of  the  houae  where  it  originated. 

The  old  and  anbstential  dwellings  of  most  Italian  towns 
are  built  on  the  following  general  plan :  The  outer  walla 
are  of  rubble  masonry,  and  very  thiok.  They  are  not 
lined  with  furring  or  otherwise,  bat  the  plastering  is  ap- 
plied directly  to  the  inner  surface.  In  many  of  the  better 
class  of  Italian  houses  a  lining,  or  a  thin  detaohed  wall — 
sometimes  mora  than  20  feet  high,  of  brick  laid  edgewite, 
and  only  2  inohss  thick — ia  built  a  oonple  of  inches  within 
the  inner  surface  of  the  outer  wall,  to  receive  the  plaater. 
This  inner  wall  is  stiffened  and  bound  with  the  enter  wall 
by  an  occasional  single  brick,  and  is  of  courae  continn- 
oualy  bound  with  it  around  the  openinga.  A  bettor  method 
of  stiffening  and  binding  would  be  with  short  strips  of 
hoop  iron,  which  might  also  be  used  advantageously  at  the 
oomen  and  exposed  places.  Sneh  linings  are  very  nearly 
as  dry  and  aa  warm  aa  wooden  framing.  All  the  partition 
walla,  even  of  amall  ohambera  and  oloasta,  are  of  atone  or 
brisk,  and  the  door  and  window  caaings  are  of  atone.  The 
9tairea»m  are  all  wholly  of  atone  (cheap  oonstruotiona 
often  with  treadt  of  tiles  laid  on  a  segment  of  a  stone  areh ). 

It  is  obvious  that  in  this  mode  of  conatrustion  there  is 
abaolutoly  no  sombnstible  eonneotion  between  atory  and 
story,  and  sonsequently  a  fire  can  commnnieate  from  one 
story  to  another  only  by  the  breaking  ^own  of  the  floor. 
The  following  description  and  measurements,  taken  from  a 
house  of  the  fourteenth  centnry  now  in  good  condition  in 
Florence,  will  serve  as  a  type  of  this  mode  of  construction. 
The yfoors  are  either  vaulted  with  briek,  the  crown  of  the  ' 
vault,  including  the  tile  flooring,  resting  on  it,  not  exceeding 
4"  or  6"  in  thickness,  even  in  a  room  SO  feet  square,  or 
they  are  of  timber,  boards,  tiles,  and  mortar  laid  thin. 
Across  the  room,  at  distances  of  8  or  even  10  feet  in  the 
clear,  are  laid  pine  or  fir  timbeti  of  10"  by  IS",  and  reash- 
iag  from  wall  to  wall.  On  the  sides  of  these  timbers,  from 
4"  to  S"  below  the  upper  surface,  are  spiked  moulded 
planks,  and  on  these  planks  are  laid  Joisto  of  3"  by  4",  or, 
in  the  large  rooms  we  speak  of,  4"  by  8"  scantling,  the  np- 

Eer  surface  of  the  joists  being  flush  with  that  of  the  tim- 
ars.  The  joiste  are  dram  10"  to  13"  apart,  and  between 
the  ends  of  eaeh  pair  strips  of  board  are  nailed  to  the 
timbers  to  keep  the  joists  In  plaee ;  bnt  there  is  no  mor- 
tising in  the  framework  of  the  floor.  On  the  joiste  is  laid 
a  flooring  of  1}"  plank,  about  a  foot  wide,  with  a  nar- 
row strip  of  thin  stuff  nailed  along  the  joists  on  the  under 
side.  On  this  flooring  tiles  are  laid  in  mortar,  and  over  the 
tiles,  usually,  but  not  always,  a  thin  coating  of  atuoco. 
The  under  aide  of  the  flooring  is  left  exposed.  Sometimes 
lathing  of  strips  of  wood,  rush  wickerwork,  or  wire  netting 
is  used  to  receive  plastering,  being  secured  to  the  under  snr- 
frwe  of  the  joists ;  and  very  often  painted  olotb,  stretohed 
on  a  frame  seonred  to  the  under  surface  of  the  joists,  Is 
used  as  a  oeiling.  It  is  evidently  next  to  imposaible  that 
auoh  a  flooring  ahonld  take  fire,  or  even  be  set  on  fire. 

So  Ihr,  the  Itelian  method  of  building  might  be  em- 
ployed in  the  D.  S.  at  a  little  advanee  on  tbe  oost  of 
our  common  tinder-box  method  of  construction,  and 
with  little  or  no  hiconvenienae  or  disadvantage.  In 
ordinary  houses  the  prinoipal  partitions  of  stone  or 
briek  are  carried  up  to  the  roof,  and  where  they  occur 
answer  the  purpose  of  principal  rafters.  In  the  house 
above  described  the  wooden  principal  raftera  are  of  fir- 
wood,  10"  by  M"  aqnare,  and  reaeh  from  the  wall-plate  to 
the  ridge-pole,  whioh  ia  a  atiek  8"  by  10"  aquare.  The 
prinoipal  raften  are  from  10  to  14  feet  apart.  On  the  prin- 
cipal raftera  are  laid  croaa-timbers  or  joiste  8"  by  10" 
aquare,  about  4  feet  apart ;  and  on  these  the  raftera  proper, 
of  2"  by  3i",  or  in  aome  plaoea  i"  by  8"  or  8"  by  4" 
Boantling,  about  11  inohea  apart  in  the  clear.  Spikes  or 
nails  are  oeoasionally  used  to  hold  the  frame  of  the  roof 
together,  but  there  is  no  mortising.  On  these  raften  there 
is  no  boarding,  but  instead  are  laid  1-inoh  flat  tiles  8" 
by  13",  and  on  these  pantiles  in  mortar.  Slates  might  be 
emplo^d  upon  a  roof  of  this  oonstruetion.  Snob  a  roof 
will  oerteinly  not  teke  fire  from  sparks  or  any  ordinary  ex- 
poaure,  and  it  would  indeed  be  a  hard  matter  to  act  it  on 
fire.  The  cornice  and  mouldings  ought  to  be  of  preaaed 
briok,  bnt  even  if  of  wood  the  roof  would  not  be  very  much 
exposed. 

In  1874  the  Tiratojo.a  large  thirteenth-century  strnotnra 
in  Florence,  was  burned.  Its  floora  and  some  of  ita  parti- 
tions were  of  wood.    In  some  of  ite  apartmenta  large  qnan  • 
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MtiM  of  itntw,  Inmbw,  aad  other  hiflamiubU  mitarial  war* 
■tond,  7«t  though  the  upper  story  wu  ui  open  loggia,  orar 
whiah  the  roof  was  upheld  by  pillars,  and,tbonKh  all  oont- 
bustible  matter  in  the  atnutuie  was  burned,  the  Are  did 
not  spread  to  any  of  the  a4]aaent  baildings,  nor  did  the 
falling  roof  aruah  in  the  vaults  of  the  lower  story.  It 
should  be  noted  that  although  the  lire  departments  of  Ital- 
ian oitiea  oannot  compare  for  effioiency  with  those  of  New 
York,  It  is  extremely  rare  in  Italy  for  a  fire  to  pass  from  a 
burning  building  to  a  oontiguous  stmoture,  owing  to  supe- 
rior modes  of  construotion.  It  may  be  obserTed,  too,  that 
the  people  of  Europe  are  generally  maob  mote  careful  in  the 
use  of  fire  than  those  of  the  U.  8. 

In  Central  (and  even  in  Northern)  Europe  tiles  are  al- 
most ezolusively  used  for  roofing,  except  in  rural  diatriota. 
They  are  extremely  thin  (orten  less  than  half  an  inch  thick) ; 
very  hard  burnt,  or  indeed  almost  ritrifted ;  and  they  also 
have  a  glaiing  which  almost  entirely  prerents  the  lodging 
of  snow ;  and  to  prevent  the  driving  la  of  rain  under  the 
tiles,  as  well  as  to  rednoe  the  probability  of  the  piling  of 
snow  on  the  roof,  it  is  commoa  to  give  the  roof  a  very  steep 
pitch.  QuBsa  P.  MiLSgH, 

FiMprootav.  On  Uar.  17, 17S»,  one  Obadiah  Wyld 
obtained  an  English  patent  for  "making  or  preparing 
paper,  linen,  oanvas,  and  such  like  substaooes  which  will 
neither  flame  nor  retain  Are,  by  mixing  alum,  borax,  vit- 
riol, or  copperas  dissolved,"  and  dipping  the  fabrics  "  into 
a  strong  inrasion  of  the  said  materials  in  water  or  thin  siae 
made  hot"  Although  nearly  a  century  and  a  half  have 
passed,  no  other  method  of  flreproofing  has  avoided  its  me 
of  mineral  salts ;  and  impregnation  with  alum,  borax,  or 
copperas,  as  the  case  may  be,  is  at  the  present  time  the 
best  treatment  for  flreproofing  and  preserving  wood,  which 
thus  treated  has  been  strongly  urged  as  the  proper  mate- 
rial for  railway  oars  suVJooted  to  risk  of  flre  from  over- 
turned stoves  and  lamps  in  oases  of  collision,  etc.  Cop- 
peras especially  seems  to  be  equally  efllcacioos  against  the 
quick  oxidation  of  combustion  and  the  slow  oxidation  of  . 
decay ;  the  bodies  of  miners  buried  by  aooident  in  English 
mines  have  been  recovered  intact  after  forty  yean'  immer- 
sion in  the  water  holding  copperas  in  solution,  and  the 
woollen  garments  of  a  warrior  buried  during  the  Stone 
Age,  the  most  ancient  fabrics  known,  were  preaerved  in  the 
grave  down  to  a  few  years  since  by  a  like  agency.  The  use 
for  flreproofing  of  sulphate  of  ammonia  was  proposed  by  Ds 
Broxa  in  1838 ;  that  of  soluble  ghus  by  Bethell  in  the  same 
year;  that  of  hydrochlorate  of  ammonia  by  Froggant  in 
ISil,  but  this  tost  does  not  appear  to  have  reoeived  serious 
attention.  The  use  of  tungstate  of  soda  and  phosphate 
of  ammonia  was  at  a  later  date  found  by  Dr.  Venemann, 
after  a  series  of  the  most  careful  experiments,  to  ha  the 
best  adapted  for  common  use  with  cloths,  eto.,  either  of 
these  rendering  the  lightest  muslins  noin&ammable.  The 
tungstate  of  soda,  however,  has  this  advantage  over  the 
other,  that  it  may  be  used  with  starch,  and  does  not  inter- 
fere with  ironing.  A  mixture  of  this  salt  with  starch  is 
sold  in  London  under  the  name  of  flraproof  stareb. 

Alum,  borax,  sulphate  of  iron,  soInbU  glass,  sulphate  of 
ammonia,  phosphate  of  ammonia,  and  tungstate  of  soda 
are  the  substances  most  advocated  hitherto  for  flreproofing 
by  impregnation.  In  their  application  the  process  must  be 
▼ariea  with  the  material  treated.  Cloth  fabrics  should  be 
immersed  or  soaked ;  wood  should  have  the  solution  foroed 
through  its  pores ;  and  with  paper  the  solution  should  be 
workwi  into  the  pulp  during  manufaotnre.  The  flrst  four 
are  better  suited  for  timber  than  for  fabrics.  Soluble  glass 
may  be  used  for  rar&o»-impregoation  of  the  same  mate- 
rial, but  experience  has  shown  it  to  be  a  treacherous  snb- 
■tanoe,  liable  to  eflloresea ;  and  theoretically,  at  least,  its 
free  alkali  tends  to  the  deterioration  of  any  organle  sub- 
stances with  which  it  may  be  brought  into  oontaet.  Sul- 
phate of  ammonia  does  not  appear  to  havelkTer  been  thor- 
oughly tested ;  and  although  a  fabric  treated  with  it  would 
perhaps  be  difilonlt  of  ignition,  the  salt  would  probably  be 
dissipated  by  anything  approaching  a  high  beat.  The 
phosphate  of  the  same  base  is  eflioaoious  as  a  flreproof, 
out  leaves  the  fabric  harsh  to  the  touch.  The  tungstate 
of  soda,  therefore,  should  be  used  in  preference  to  the 
others  for  light  artioles  of  apparel,  onrtaina,  upholstery, 
eto. 

As  oombnstion  depends  upon  aacess  of  air,  light  wood- 
work may  be  measarably  proteoted  by  flre-resisting  paints. 
These  are  especially  a)>plieable  to  the  shingled  roofk  of 
farm-houses,  cottages,  etc.  One  of  the  oldest  is  composed 
of  3  parts  wood-ashes  ground  with  1  part  of  boiled  linseed 
oil,  and  applied  with  a  bmsh  when  fresh.  Another  is  made 
by  mingling  lime  and  aahse  with  skimmed  milk,  the  casein 
of  the  latter  serving  as  the  binding  substance  for  the  min- 
eral particles.  A  German  recipe  for  flreproof  coating  is 
three  successive  applications  of  a  hot  solution  of  3  parts 
ainrn  and  1  part  eopperas,  and  after  this  of  a  solution  of 


eoppens  brought  to  tbs  eonsistaaoe  of  paint  by  the  admiz- 
tore  of  pipe-otoy.  Jaan  A.  WnmiiT. 

Fifvproof  Safe*.  The  idea  of  rendering  the  omi- 
taota  of  an  iron  strong-box  secure  against  flre  by  lining  it 
with  a  trs  resisting  madinm  originated  with  James  CoaMr, 
a  type-founder  of  New  York  City,  between  the  yean  18W 
and  1881.  This  aalSs  was  filled  in  with  plaster  of  Puis,  and 
waa  naed  in  the  oBce  of  the  inventor  daring  sense  years. 
He,  however,  does  not  appear  to  have  fklly  appraeiated  tha 
importance  of  his  invention,  for  the  safs  was  allowsd  to 
pass  into  diaose,  and  seems  to  have  beni  nearly  or  anita 
forgotten,  evea  by  the  inventor,  until  in  the  year  isis  it 
was  reinvented  by  one  Fitsgerald.  The  latter,  in  defend- 
ing his  patent,  was  met  by  proof  of  Conner's  pravions  in- 
vention, but  the  V.  S.  courts  deeided  that  as  the  formsr 
liad  abandoned  bis  invention  without  giving  a  knowladgs 
of  it  to  tha  pnblie,  the  latter  must  in  equity  and  sound 
pnblio  poHey  be  a^indged  the  legal  patentee.  From  thia 
date  the  mannfitoture  of  flraproof  safes  raoaivad  a  lasting 
Impetus.  Numeroas  new  componnds  were  devised  for  fill- 
ing, the  advocates  of  each  ekuning  for  it  a  marked  supe- 
riority over  all  others  as  a  fire-resistant.  But,  although 
Conner  waa  the  flrst  to  make  a  flreproof  safe,  William  Hwr 
of  London  was  the  flrst  to  patent  and  make  public  a  method 
Of  eonatruotion.  This  he  did  in  1831.  Marr's  invention 
difieicd  materially  from  Conner's;  the  former  filling  the 
spaees  between  the  inner  and  outer  shells  or  eaaings  of  tha 
enfe  with  sheets  of  mica  pasted  upon  paper,  and  erowding 
the  space  between  with  bnmt  eiay  and  powdered  charcoal, 
or  in  lieu  of  these  with  powdered  marble.  The  next  alleged 
improvement  was  that  of  Clurles  Chubb,  also  of  London, 
in  1838,  who  used  a  seriee  of  eoncentrie  linings  of  iron 
plates,  the  intermediate  spaees  filled  with  balud  wood- 
ashes,  or  "such  other  sk>w.eondueting  materials  as  will 
retard  the  transmission  of  heat."  A  third  improvement 
was  that  of  Thomas  Milner  of  Liverpool,  which  in  18M 
was  set  forth  by  him  as  oonsisting  in  forming  "  boxesy  safes, 
or  other  depositories  of  an  outer  case  of  iron,  eoelosing 
one,  two,  or  mon  inner  cases,  with  spaees  between  them 
containing  an  absorbent  material,  in  whieh  are  distribated 
vessels,  pipes,  or  tubas  filled  with  an  alkaline  solution  or 
any  other  matter  evolving  steam  or  moisture,  or  otherwise 
discharging  themselves,  on  the  expoaua  of  the  box  or  other 
depository  to  heat  or  fire,  into  the  surrannding  absorbent 
matter;  whioh,  thus  pervaded  with  moisture  and  rendamd 
diffleult  of  destruction,  proteets  the  inner  eases  or  boxea 
and  their  contents."  In  1843  three  gentlemen  named  Tann 
brought  out  the  method  of  making  safes  fireproof  by  Ail- 
ing the  spaees  with  groand  alum,  finely  sifted,  and  gypsum, 
also  flnefy  pulverised.  Tlu  alum  and  gypsum  were  inti- 
mately mingled,  heated  to  liquehotion,  and  after  cooling  to 
a  bard  and  brittle  condition  comminuted  to  a  coarse  pow- 
der for  use.  This  mixture,  when  subjected  to  an  extreme 
heat,  would  give  off  water  from  the  plaster ;  but  the  laok 
of  chemical  knowledge  on  the  part  of  the  projectors  it 
plainly  indicated  by  the  calcination  of  the  alum  before 
putting  the  filling  in  place.  In  1855,  George  Priee  of 
Wolverhampton  coated  the  snrbcei  of  metal  exposed  to 
the  filling  with  a  composition  to  prevent  corrosion  from 
the  contact  of  the  same.  He  used  powdered  alum  and  saw- 
dust as  a  fllling.  During  the  pnvious  use  of  alum  it  had 
been  disoovend  that  various  other  salts  containing  water 
of  orystalliiatlon  would  serve  the  same  purpose  in  tha  fill- 
ing. 

The  construotion  of  fireproof  safes  has  of  late  years 
formed  a  very  important  branch  of  manufacture,  and  many 
improvements  have  been  made  whioh  in  the  aggregate  have 
much  Increased  their  utility.  But  the  essential  features  re- 
miia  the  same,  so  that  theae  fireproof  receptacles  may  still 
be  classified  as  1st,  those  having  a  filling  of  some  simply  non- 
eondneting  material,  like  elay  or  concrete ;  2,  those  fitted 
with  plaster  capable  of  giving  off  water  by  oalcination, 
tbongn  only  in  moderate  quantities;  3,  those  in  which 
alum  or  other  salt  yielding  a  large  percentage  of  water  by 
decomposition  is  mingled  with  the  plastar ;  and  4,  the  steam- 
safes,  m  whieh  vessels  either  of  glass  or  metal  and  filled 
with  water  are  arranged  between  the  inner  and  outer  walls 
to  give  off  steam  when  subjected  to  a  high  heat  The  first- 
named  class  is  of  doubtful  utility ;  the  second  of  measura- 
ble valne  under  many  conditions ;  the  third  and  fourth  are 
the  best  as  >et  devised,  although  their  elBcienay  in  any  case 
depends  wholly  upon  the  judgment  and  care  diaptoyed  in 
their  mannfactuie. 

Very  many  inventions  relating  to  fireproof  safes  have  been 
developed  in  the  U.  B.  during  the  past  few  years,  among 
others  as  fbllows :  In  18110,  the  attaohment  of  the  plaster  fill- 
ing to  plates  suspended  between  the  walls,  so  that  in  shrink- 
ing its  diminished  sise  will  not  permit  its  falling  from  its 
place;  also,  the  use  for  filling  of  pure  alumina;  also,  for 
the  same  purpose,  of  sulphate  of  iron  mixed  with  plaster 
of  Paris.    In  18S3,  tha  eonstmotion  of  a  safe  with  two  air 
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kod  ataam-Ugbt  eaalngi,  one  witkia  the  otinr,  tni  with  the 
iatarmediate  apsoe  filled  in  vitfa  lutariftl  svpable  of  gene- 
nthig  iteuB  under  high  heat,  the  latter  meittag  IMMe 
plugs  in  the  onter  eaiing  to  permit  the  exit  of  thre  iteeBi; 
mho,  the  ue  of  flIHng  made  of  plaiter  of  Pari*  let  with  a 
aolution  of  itaroh ;  iJio,  a  fllHag  ftrmed  of  a  eompo«nd  of 
ealeined  and  powdered  gypram  and  alam  in  pieeee  im- 
bedded in  the  plaiter  in  taeb  relatire  pioportieni  that  the 
water  of  firyitalliiation  in  the  aium  erolTed  bj  heat  ihall 
■•t  the  plaster  (this  last  it  the  ftlHng  of  one  of  the  most 
Boted  and  efloient  aafts  in  the  market) ;  also,  the  fbmish- 
iag  of  the  filling  with  saTities  to  prereat  the  mptare  of 
the  parts  from  the  expansion  of  moistnre  hj  f^eestng.  la 
18S^  a  filling  of  alam  In  small  lamps  rolled  in  plaster  and 
then  bedded  in  dry  elaj.  In  1846,  a  filling  of  epsom  salts, 
either  alone  or  eombined  with  sulphate  of  lime  or  plaa- 
tn-  of  Paris  (this  also  is  the  filling  used  In  a  oelebrated 
and  efllelent  fireproof  safe).  In  188A,  a  norel  arraagemeat 
of  vessels  oontaining  water  between  the  inaer  and  oater 
walls  to  fbna  a  steam-safc  (this  foatnre  is  essential  to  a 
well-known  safe,  as  that  of  imbedding  water-reeestaoles 
IB  the  plaster  filling  is  of  another  hereinafter  mentioned). 
In  18S7,  proriding  abont  the  wooden  inner  easing  a  layer 
of  felt  surrounded  aonseoatirely  by  a  osetallie  lining,  a 
layer  of  eement,  a  water-ohamber,  a  eeoond  layer  of  eement, 
and  the  external  metallio  easing.  In  1848  nearly  a  seors 
of  patents  for  fireproof  salbs  were  granted ;  among  others, 
upon  wood  imbedded  in  the  plaster  filling  to  ealumee  its 
Bon-eondoeting  power,  the  introdnetion  of  noa-ooadaoting 
material  between  the  plates  of  the  door  and  door-easings, 
the  use  of  fine  (oommon)  salt  as  a  filling,  water-ressels 
stopped  with  glue  or  mueilage  inserted  in  the  oeraeat  fill- 
ing, the  eoBStmetion  of  the  set  filling  with  eells  for  the  n- 
eeption  of  a  raporising  substanee ;  also  several  noral  forms 
of^staam-aafes,  in  one  of  whieh  a  spade  external  to  the 
water-fiUing  was  provided  to  reeeive  the  steam  from  the 
filling,  and  thus  provide  a  non-oondneting  jaaket  to  the 
whole.  In  1881,  the  use,  external  to  an  alum  or  aimilar 
fining,  of  eans  oontaining  ateam  or  vapor  pradaelag  sab- 
stance  plaeed  between  snob  filling  and  the  oater  easing  of 
the  safe;  also,  the  eonstruecion  of  safes  with  a  water-sap- 
ply  from  an  elevated  head.  Later  modifloations  of  eaeh 
type  of  fireproof  reoeptaole  have  been  made,  but  none  ap- 
pear to  merit  particular  notise  in  this  oonneetioa.  It  mast 
always  be  remembered  that  no  safe  is  absolutely  fireproof, 
althongh  several  maanfaeturers  make  them  oapabk  ofwith- 
Standing  an  exoeedingly  high  temperature.  Wherever  pos- 
sible, a  aafe  should  be  imbedded  in  briskwork,  whieh  ex- 
perienee  has  shown  to  be  one  of  the  most  eAetive  of  all 
protections  against  the  iqjurioas  transmission  of  heat. 

Jabbs  a.  Warrmr. 
nre-tUp,  a  vessel,  often  old  and  nnseaworthy,  which 
is  laden  with  oombastibles,  fire<l,  and  sent  into  the  midst  of 
an  enemy's  ships  for  the  purpose  of  setting  them  on  fire. 
Thia  ancient  devioe  has  been  (yequently  tried  in  modem 
warfare ;  and  though  sometimes  of  maoh  service,  aa  in  the 
war  of  Greek  independence,  it  can  never  be  of  mnoh  effect 
when  employed  against  a  well-managed  steam-marine. 
Thia  service  is  moreover  fraught  with  great  danger  to  the 
aggressive  party.. 

Firework*.  See  Ptbotccbxt. 
Fi*e«Wanhipp«ra.  See  OvaBRM  and  PARsactnr. 
Firk'o^tseh  (Abrahau),  a  Jewiah  arohaaologist,  was 
h.  at  Ltttik,  in  the  Crimea,  In  1788.  He  was  the  son  of  Ca- 
raite  parents,  and  was  reared  in  the  faith  of  his  forefathers. 
(See  Cabaitbs.)  Of  a  ready  mind  and  eager  for  laamlag, 
be  was  afforded  all  the  advantages  which  the.  Jews  of  the 
Crimea  had  at  their  command.  These  were  but  scanty ; 
moat  of  hia  knowledge  eonaisted,  therefore,  of  a  thorough 
mastery  of  the  Hebrew  of  the  Old  Testament  canon  and  of 
tradition,  acquired  mainly  at  Hapatoria,  where  he  had  en- 
joyed the  use  of  a  manuscript  library  belonging  to  the 
Caraite  congregation.     He    lieoame  a  rabbi,  and   distin- 

Siished  himself  in  his  connections  at  Oherson  and  Koslov. 
is  study  of  the  MSd.  at  Bnpatoria  had  instilled  in  him  a 
lore  for  ancient  Jewish  anthora,  particularly  Caraites,  and 
•  desire  to  see  the  study  of  Hebrew  literatnre  and  of  Cara- 
ism  revived  among  his  nation.  His  opportunity  to  urge 
the  matter  snecessfully  came  in  1823,  wnen  the  Caraites 
of  Sopatoria  established  a  printing-press.  Firkowitsch 
finally  became  the  principal  guide  of  ue  Crimean  Caraites 
not  only  in  the  reproduction  of  anoieht  HSS.,  but  also  in 
the  selection  of  modem  works  worth  printing.  Unaatiefled 
by  the  meagre  anpply  in  the  Crimea,  Firkowitsch  visited 
the  scattered  Caraite  communities  in  Torkey,  Syria,  Pal- 
estine, Persia,  and  the  Caucasus,  not  shunning  any  danger 
or  privation,  determined  to  unearth  the  treasures  of  the 

Sast.    He  penetrated  into  the  very  depths  of  Asiatio  wil- 
emesaea,  searching  wherever  he  might  hope  to  find  a  frag- 
ment of  Caraite  antiquity.    "  He  gathered  rolls  of  the  Law 


aad  other  MBS.  that  for  ages  wars  not  iaugiaed  to  esiet, 
having  ceased  to  be  legible  even  to  their  possasson,  Bntira 
bo<^  or  mutilated  HSS.  were  brought  out  of  hhUng-plaoas 
previoaaly  anexplored— some  of  high  antlqaity  and  ui  ax- 
oellent  preearratioa ;  others  faded  and  rottiag  in  tattered 
foments.  .  .  .  His  keen  eye  discovered  and  deciphered 
inscriptions  in  broken  or  abraded  marbles  that  the  showers 
or  frosts  of  ages  had  nearly  obliterated."  (Bi>i.B,  Bitt.  Ca- 
nute Jef,  p.  IW.)  He  dug  aader  cellars,  tore  up  the  rot- 
ten rafters  of  old  bnildiBgt,  aoywhere,  everywhere,  la  se<u«h 
of  his  presions  MBS.  He  brought  together  and  deposited  in 
the  Imperial  Library  at  St.  Petersburg  no  less  than  l&OO 
MSB — "a  colleoUoa,"  says  the  Acadamg  (London,  July  26, 
1874,  p.  106),  "  which  rivals,  if  it  does  not  surpass,  the  fine 
eolleonon  of  Hebrao-AraUe  codices  at  Oxford."  In  the 
decipherment  of  these  MBS.,  Babbi  Samuel  Pinsker  as- 
sisted and  (requently  guided  Firkowitsch.  They  are  not  yet 
as  widely  known  as  they  deserve  to  be.  Mr.  Neabaoar,  the 
Jewish  savant  of  Oxford,  and  others  have  drawn  attention 
to  the  great  value  of  the  Firkowitsch  ftagments  of  ancieat 
MBS.  of  the  Old  Testament,  both  for  the  varioas  rsa<ttngs 
of  the  Hebrew  text  and  for  the  Masora.  Firkowitsch  d.  ia 
1874.    (See  Caraith.)  J.  H.  WoBKAB. 

Fir'maii  [Pers. /mndn,  a  « command"],  in  Orleatat 
countries  the  certificate  or  written  mandate  of  a  sovereign 
or  govemmenL  It  Is  especially  applied  to  the  passports 
Issued  to  travellen  in  Tarkish  countries. 

Fir'micns  Mater'nns  (Jn-ins),  a  writer  on  mathe- 
matics and  astrology,  was  b.  in  Sicily,  and  flourished  in 
the  time  of  Constantine.  He  followed  at  first  the  profes- 
sion of  an  advocate.  He  wrote  in  Latin  a  work  entitled 
Mathaeoi  libri  VIII.  (a.  d.  364),  which  treated  of  astro- 
logical subjects,  each  as  nativities,  the  influence  of  the 
stars  on  human  life,  etc.,  more  than  of  mathematics.  The 
work  is  still  extant,  and  was  printed  by  Aldna  (1499).  The 
author  was  evidently,  from  several  passages  of  his  work,  a 
heathen.  If  the  trea,ti8e  Dt  errore  profananm  religiomtmf 
which  la  ascribed  to  Julius  FIrmicua  Hatemns,  be  by  the 
same  author,  he  must  in  his  later  years  have  become  a 
Chriatian.  But  it  is  more  probable  that  this  work  is  by 
another  writer  of  the  same  name,  who  flourished  at  the 
aame  period,  as  hia  book  is  dedicated  to  ConstantlaS  and 
Constans,  the  sons  of  Constantine.  It  is  a  vigorous  de- 
fence of  the  Christian  religion  against  the  errors  of  pagan- 
ism, which  he  exhorts  the  emperors  to  destroy.  Tne  beat 
edition  is  bv  HUnter  (Copenhagen,  1826) ;  also,  with  Minn- 
clos  Felix,  by  Oehler  (Leipsio,  1847).  (See  Hertz,  Diuert. 
d*  Julio  Firmteo  Mattmo,  Copenhagen,  1817.) 

H.  Drhler. 
Fir'mia  (Oiles^,  English  clergyman  and  physician  in 
America,  b.  in  Sufiolk,  England,  1615,  came  to  New  Eng- 
land with  Bev,  John  Wilson  in  1632.  Betnrning  to  Eng- 
land, he  came  again  to  New  England  in  1637,  and  Jan., 
1639,  was  settled  at  Ipswich,  Mass.,  where  he  also  practised 
medicine.  Went  to  Europe  again  in  1644,  was  settled  at 
Colchester,  England,  in  1646,  and  in  1651  at  Shalford, 
whence  he  was  footed  in  1662.  His  last  settlement  was  at 
Bidgewell,  Essex,  England,  where  he  d.  in  Apr.,  1697. 
The  Real  CkrUtian  (1670)  was  often  reprinted  in  England 
aad  America ;  also  wrote  theological  treatises. 

Fint-lM>T»  [Heb.  "iO^,  ri'lbS;  Qt.  wpmrimmt,  LXX. 
and  N.  T.;  Lat.  nn'sio^atlK*,  Vulgate].  The  first-born 
son  among  the  Hebrews  was  the  first  child  of  the  father 
and  the  mother ;  henee  he  is  spoken  of  in  regard  to  the 
fhther  as  "the  beginning  of  his  strength"  (Qen.  xlix.  8; 
Dent.  xxi.  17),  and  ia  regard  to  the  mother  aa  "  the  open- 
ing of  the  womb"  (Ex.  xiii.  2).  Before  the  establishment 
of  the  Hebrew  theocracy  tho  rights  of  primogeniture  were 
recognised,  but  they  were  sometimes  transferred  from  the 
eldest  to  a  yoonger  son,  as  from  Esau  to  Jaoob  (Gen.  xxr. 
29-34 ;  xxvii.  18-40),  and  tnm  Benben  to  Joseph  ( 1  Ohron. 
V.  1-3).  After  the  Mosaic  eeonomy  was  estabUshed  such  a 
transfer  was  forbidden  (Deut  xxi.  1&-17).  The  birthrigbt 
consisted  in  a  double  portion  of  the  inheritance ;  that  is, 
the  eldest  son  received  twice  as  mneh  of  the  patrimony  as 
any  one  of  the  younger  sons  (Dent.  xxi.  16-17 ;  1  Chron. 
V.  1,  2).  When  EIQab  was  abont  to  be  translated,  Elisha 
said  to  hUa,  "  I  pray  thee  let  a  double  portion  of  thy  npirit 
be  upon  me"  (2  Kings  ii.  0).  He  meant  that,  like  a  first- 
bom  son,  he  might  inherit  a  double  portion  of  Elijah's  pro- 
phetic prerogatives;  not  that  he  ahoaid  be  twice  as  great  a 
prophet  as  his  master,  but,  like  him,  be  at  the  head  of 
"  the  aona  of  the  prophets  " — their  superior  in  oBce ;  and 
so  he  became.  It  is  nowhere  said  in  the  Bible  that  the 
birthright  embraoed  the  family  priesthood  and  government. 
As  to  the  &mlly  priesthood,  nothing  specific  is  recorded. 
It  is  likely  that  the  eldest  son  officiated  in  pUtoe  of  the 
father  when  he  waa  absent,  or  after  hia  death  while  the 
family  remained  together.  To  commemorate  the  destmo- 
tion  of  the  first-bora  of  the  Egyptians,  God  requirad  that 
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the  lint-bora  dwIu  of  the  Hsbraws  ihoold  be  aonwaratod 
to  him ;  klio  tha  llntHnff  of  thehr  oattle  mad  the  Snt-fraita 
of  their  groand.  After  the  Hxedna  their  tnt-horn  aooa, 
nanberiDg  SS^TS,  were  subetitnted  by  32,004  LeTitaa,  and 
the  S7S  saiplot  were  redeemed  «t  fire  ahekela  a  head 
(Nmn.  iii.).  The  tribe  of  Leri  thai  beeame  the  prieatl; 
tribe  for  the  nation.  But  how  tfaii  affected  the  family 
prieethood  doe<  not  appear.  So  the  right  of  n^verament 
naturally  inhered  in  the  eldest  eon  In  the  abaenoe  of  the 
fether,  or  in  the  oaee  of  hi*  death  while  the  family  remained 
together.  Thia  pre-eminenoa  attaehed  to  the  eldest  ion  in 
the  royal  family,  as  he  anooeeded  to  the  throne  (3  OhrOD. 
zzi.  i),  thbagh  in  apeoial  eaiee  thii  role  wai  laveraod ;  ai, 
«.  g.,  Solomon,  who  for  theooratle  realoni  waa  anbatitated 
for  hia  eldest  brother  (1  Kings  i.).  The  flrst-born  ion 
aeema  to  hare  had  authority  over  the  rest  of  the  family 
trma  the  earlieat  times ;  but  tbii  appears  to  be  diatingniahed 
from  the  peenllar  birthright  prerogatiTa,  for  Ksan  says  of 
Jacob,  "Is  he  not  rightly  named  i»eob  [a  aiq>planter] 7 
for  he  hath  anpplanted  me  these  two  timea :  he  took  away 
my  birthright,  and  behold  now  he  hath  taken  away  my 
bleasiag "  (Oen.  zzrii.  37).  In  the  blessing,  Isaac  sai^ 
"  Let  people  serre  thee,  and  nations  bow  down  to  thee :  be 
lord  over  thy  brethren,  and  1st  thy  mother's  sons  bow  down 
to  thee"  (Ghm.  zzvii.  20).  So  it  is  aaid  that  the  birthright 
waa  taken  from  Reuben  and  giren  to  Joseph :  "  For  Judah 
prevailed  above  hia  brethren,  and  of  him  came  the  chief 
ruler,  but  the  birthright  waa  Joseph's"  (2  Ghron.  r.  1,  2; 
of.  Qm.  zliz.  8-10 ;  Hie.  v.  2 ;  Matt.  ii.  6).  As  the  first- 
born was  considered  more  rigoroat  than  younger  children, 
having  been  begotten  and  brought  forth  before  the  parents 
had  lost  their  strength,  and  first  developing  into  manhood, 
he  was  naturally  invested  with  superior  prerogatives  in 
the  family.  Thia  has  been  the  case  among  almost  all  peo- 
ple. Hence  the  destruction  of  the  flrst-tnni  of  Egypt  was 
considered  so  great  a  calamity,  and  hence  so  mach  import- 
ance was  attached  to  the  first-born  of  man  and  >>east  that 
by  the  Levitical  law  they  were  consecrated  to  Jehovah. 
The  male  fint-bora  of  men,  being  represented  by  the 
priestly  tribe,  were  redeemed.  When  the  ehild  was  a  month 
old  the  father  paid  five  shekels  of  the  aanotaary  to  the 
priest,  and  so  redeemed  him.  If  the  child  died  before  he 
was  a  month  old,  the  rabbins  say  the  father  was  excused 
from  the  payment.  The  firstling  of  an  unclean  beast  was  also 
redeemed,  as  not  fit  to  be  offered  in  sacrifice.  The  firstling 
of  an  ass,  for  instance,  was  to  be  redeemed  by  a  lamb, 
otherwise  his  neck  was  to  be  broken.  The  firstlings  of 
clean  animals  were  not  to  be  redeemed,  bat  offered  in  sacri- 
fice (Ex.  ziit  11-1&;  zzii.  2»,  30;  Num.  viii.  lS-18; 
xvili.  16-17). 

The  term  flrat-born  is  nsed  metaphorieally  for  the  first, 
or  chief,  or  pre-eminent;  thus  (Job  zviii.  13),  "  The  first- 
bom  of  death  shall  devour  his  strength  " — i. «.  the  most 
deadly  disease  shall  destroy  him.  '"The  first-born  of  the 
poor  (Isa.  ziv.  SO)  are  the  poorest  and  most  wretched. 
Qod  said  of  David  (Ps.  Ixxxix.  27),  "  I  will  make  him  my 
first-born,  higher  thian  the  kings  of  the  earth,"  where  the 
second  clause  explains  the  first.  David,  as  the  royal  repre- 
sentative of  the  tneooracy,  enjoyed  a  higher  prerogative  than 
any  heathen  monareh.  In  the  New  Testament,  prdlolokot 
oecnia  nine  times.  Thrice  it  is  used  literally  (Matt.  i.  25; 
Lake  ii.  7;  Heb.  x1.  28).  Christ  is  "first-born  among 
many  brethren  "  (Rom.  viii.  29),  as  he  is  "  the  Son  of  Qod  " 
in  a  peculiar  sense — pre-eminent  among  the  sons  of  Ood, 
who  are  made  so  through  him  by  adoption  and  regenera- 
tion. He  is  called  "  first-born  of  every  creature  "  (Col. 
{.  IS)  or  of  all  sreation,  as  he  is  "  Lord  of  all,"  being  the 
Creator  of  all  (of.  Col.  i.  18;  Heb.  i.  1-8).  He  is  called 
"first-bom  {Vom  the  dead"  (Col.  i.  18)  and  ''first-begotten 
of  the  dead"  (the  aame  word.  Rev.  i.  6),  beoauae  he  waa 
the  first  "  raiaed  from  the  dead  to  die  no  more,"  and  ao  is 
"beoome  the  flrst-fraits  of  them  that  slept"  (Rom.  vL  9; 
]  Cor.  XV.  20).  He  is  called  "  the  first-begotten  "  (aame 
word,  Heb.  i.  8),  as  he  wai  destined  to  ooenpy  the  highest 
position  of  honor  in  the  universe  (ef.  Ps.  Ixxxix.  37;  Phil. 
Ii.  9-11).  The  righteous  are  spoken  of  as  "a  sooiety  of 
flnt-boms,  registered  in  heaven"  (Heb.  xii.  23),  beeanse 
they  aqjoy  the  freedom  of  the  city  of  Ood,  the  heavenly 
Jerasalem ;  it  expresses  their  pre-eminent  dignity  and  dis- 
tingnished  prerogatives.  (Cf.  Bx.  iv.  32;  Jar.  xxxi.  9.) 

"  The  English  doetiine  of  primogeniture,"  says  Bonriar, 
"by  which,  by  the  aommon  law,  the  eldest  son  and  his 
issue  take  tha  whole  real  estate,  has  licen  universally 
abolished  in  this  country.  So,  with  few  exceptions,  has 
been  the  distinction  between  male  and  female  heirs."  (See 
BooriRR'R  Law  Dietionary,  under  the  words  "  Daioent " 
•od  "Primogeniture.")  T.  0.  SuKHlBa. 

First-Fruits  [Heb.fl'B'KI;  Gr.  iirs^ixaJ ;  Lat.  ;>r»m«- 
Hw\.  The  offering  of  the  first-fruiU  of  the  season,  with 
more  or  less  of  raligioot  oaramony,  is  a  natural  expression 


of  pioos  gratitada  in  aaknowlsdgmantof  the  Divine  bounty, 
and  was  praatised  by  the  ancient  Egyptians,  Greeks,  and 
Romans,  as  well  as  by  the  Hebrews.  The  form  in  whiqh  it 
is  first  azprassly  oommanded  by  Moses  ( Ex.  zzii.  29)  im- 
plies a  anstom  already  ezisting.  We  may  tiaae  it  baak, 
parbaps,  to  tha  very  beginning  of  history  (Qen.  iv.  3,  4). 
Under  the  Mosaie  ritual  these  offerings  were  of  two  kindu 
—tha  one  aational,  the  other  individual.  The  national 
offerings  were  in  oonneotion  witli  two  of  the  great  national 
featirals;  the  ikiat,  a  sbaaf  of  barley  at  tha  Passover,  when 
the  bariey-karvast  began ;  the  seeund,  two  loaves  of  bread 
at  Pentecost,  when  ^e  wheat-harvest  ended.  These  na- 
tional offerings,  whish  had  a  solemn  representative  cha- 
racter, were  to  ba  made,  of  ooona,  at  Jernsaiem,  and  ceased 
with  the  dsstrnotion  of  the  Temple.  The  roles  to  be  ob- 
served are  laid  down  in  Lev.  xziiL  Btill  more  minute 
direotions  are  given  in  the  Talmud.  Individual  offerings 
were  not  merely  in  acknowledgment  of  dependence  upon 
Gk>d,  but  als«  for  the  sustaaanca  of  the  priesthood,  and 
were  to  ba  made  throughout  the  country,  as  well  as  at 
Jerusalem.  Specific  directions,  bringing  out  the  religious 
signifioanoe  of^the  act,  are  contained  in  Deut.  xzvi.  1-11, 
Some  kinds  of  offerings  were  expressly  devoted  to  the 
priests'  use  (Num.  xviii.  12),  as  the  best  of  the  oil,  wine, 
and  wheat,  in  addition  to  whioh  mention  is  also  made 
(Deut.  zviii.  4)  of  the  fleece  of  sheep.  Of  young  trees  no 
fruits  aould  be  taken  till  the  fourth  year,  in  whioh  tboy 
ware  offiMrad  to  the  Lord,  subsequently  to  which  they  might 
ba  aatan.  Of  every  kind  of  produee  of  the  earth,  as  it 
ripened,  a  basketful  was  to  be  presented  by  each  laraelite, 
aome  in  their  natural,  and  othera,  as  wine  and  oil,  in  their 
prepared  state.  Tha  amount  of  the  gifts  of  the  first-fruits 
was  not  speeiBed  in  the  Law,  and  Sue  field  was  thus  left 
open  for  Talmodic  oasnistiy  to  busy  itself  in  deciding 
want  was  proper  or  obligatory.  The  gift  was  not  to  ba 
taken  from  the  portion  designed  for  tithes,  nor  from  tha 
ooraers  left  for  the  poor.  One-fortieth  (or,  according  to 
the  school  of  Shammai,  one-thirtieth)  was  accounted  a 
liberal  proportion  of  tha  entire  produce,  while  a  moderate 

girtion  wa«  a  flftiatb,  and  a  scanty  portion  a  sixtieth. 
nt  whatever  was  offered  must  be  the  produce  of  the  Holy 
Land.  Beyond  Palestine  it  might  be  converted  into  money, 
and  thus  sent  to  the  Temple.  (See  Spexceb,  Da  Ltgibut 
Uehrmonm  SUualibui,  iii.  9.)  R.  O.  HlTCBOOCK. 

Fir-WOOl>  a  fibre  prepared  to  soma  aztant  in  Oermany 
from  the  leaves  af  Aaw  sy<*st(ri«  (Baotoh  ti),  and  mada 
into  cloth  and  wadding,  whioh  are  believed  to  ba  useful  ia 
tha  treatment  of  rhaomatisB  and  skin  diisaaes.  Fir-wool 
oil  is  an  oil  of  turpentine  made  ftom  these  leaves.  Fir- 
wool  extraot  is  a  residual  snbstanoa  prepared  from  tha 
leaves,  and  used  to  soma  extent  in  medicine. 

Fiach  (Oboboxb),  D.  D.,  a  noted  French  Pntastaataiaiw 
gyman  who  figured  prominently  at  the  "  Evangelical  Al- 
liance" held  in  New  York  in  1873,  was  b.  in  Switserlaod 
July  6, 1814,  and  was  educated  in  the  academy  at  Lausanne. 
After  entering  the  ministry  he  preaohed  for  nearly  five  years 
to  a  Oerman-rpeaking  congregation  at  Vevay,  and  then 
emigrated  to  France  and  Joined  the  French  Evangelical 
Ohnnh.  Became  in  1848  tha  incoessor  of  the  celebrated 
Adolphe  Monod  at  Lyons.  In  1855  removed  to  Paris,  and 
is  now  pastor  of  the  charoh  Taitbout,  wlAre  he  is  the  col- 
league of  hig  brother-in-law,  Edmond  de  PressensC,  the  most 
learned  French  Protestant  eoclesiastia.  Sines  186S,  Dr. 
Fisch  has  held  the  presidency  of  tha  "  Uaion  "  seaking  tha 
aoalition  of  French  Protestants,  and  is  a  direbtor  of  the 
Bvangelioal  Sooiaty  ef  Franca,  a  powarfiil  auxiliary  to  tha 
"  Union."  Jaiin  H.  Worhaii. 

Fiach'art  (JoHAinr),  snraamed  Majmaa,  German  sa- 
tirist, b.  at  Ments  or  Strasbnrg  about  l&tS,  wrote  in  proee 
and  verse,  and  is  highly  admired.  Published  Olttetkajfi 
■ScA»yin  1578,  and  d.  in  1814.  v 

Fiach'er  (Eritst  Ruiro  Bertbold),  German  philosophi- 
cal critic  and  historian,  b.  at  Sandewalde,  Silesia,  July  S3, 
1824,  studied  at  Leipsio  and  Halle,  and  delivered  Icotnres 
as  a  privatdocent  at  Heidelberg  in  1850.  Beoaived  in  1855 
his  call  as  professor  of  philosophy  in  the  University  of  Jaaa. 
Diotima,  the  Idea  of  tkt  BtaiiHftA  (Pforshaim,  1849),  Hit- 
torynf  Modem  Philotophj  (6  vola.,  1852-72),  Afotogg  for 
My  Doctrine  (1854),  Logic  and  Melaphfie*  (1853),  Baeon 
of  Verulam  (1858),  and  Die  SelhetbeienntDieee  SekiUere 
(1858),  are  among  his  works. 

Fish  [cognate  closely  with  the  Ang.-Saz.^e,  Qm.Jieek, 
Dutch  viMch,  Oolhie  JUif,  Soaadinavianylti,  and  remotely 
with  the  Latin  piecie  and  its  derivatives].  This  name  is 
applied,  in  a  popular  sense,  to  the  vertebrated  and  all  other 
inhabitants  of  the  waters ;  in  a  scientific  sense,  restricted  at 
first  to  vertebrates  dwelling  in  the  waters  and  inspiring  air 
through  its  medium  by  means  of  branohie  or  gills,  and 
later  to  a  itillmore  limited  group.    (See  IcHTBrourar.) 

Oeaera{  0!4arae(er«. — Fishes,  m  the  last  aooeptation  of 
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the  tann,  may  be  def  aed  M  l^riftrmu  wtu/krat—,  tritk  a 
tkM  frovidad  witk  mimiratu  er  derwud  imt—i  in  other 
worda,  tke  ■bouMer-giTdle  forau  a  lyriform  or  furenlk- 


ahaped  aMwwta*,  like  a  bird's  wish-bone,  the  Mapalar 
boaea  ana  their  a^junots  of  the  two  aides  being  oonneoted 
below  at  tlie  Median  line;  an  air-bladder  (iometiues  lung- 


Skeleton  of 
Hke)  is,  M  a  mle,  developed,  and  either  eonaeeta  with  the 
eesophagns  by  a  single  doet  (as  in  the  Oaaolds  aad  loit- 
finned  flshes),  or  is  entirely  oloeed  (as  in  the  spine-flnned 
Sshes) ;  the  aknll  Is  highly  dereloped,  and  is  proTided  with 
membrane  bones,  or  with  dermal  shields  whioh  are  iM>iaai- 
ogous  with  them ;  the  shonlder-girdle  is  fonaed,  ia  great 

Eart,  by  large  farenla-like  bones,  wkleb  booad  the  icgiea 
ehtnd  the  head,  aad  which,  besides  meettag  at  the  medtaa 
line,  are  generally  oonneeted,  by  means  of  interreaiag 
bones,  with  the  iknU;  these  external  ssapalar  bone*  are 
also  membrane  or  dermal  bones,  and  are  not  developed  iq 
the  Sehtehiaas :  to  the  latemal  snrfhoes  of  these  bones  are 
attaehed  smaller  ones  or  cartilages  (homologoos  with  the 
■bonlder-girdles  of  sharks),  whioh  support  the  peetMal 
flaa. 

The  gills  and  braaohial  apparatus  are  oontalMd  entirely 
within  the  cephalic  earity,  in  nont  of  the  seapular  arch,  and 
eonsist  of  Ire  arches,  the  hindmost  of  which  are,  however, 
generally  modified  into  pharyngeal  boaes;  the  gills  are 
free  at  their  distal  margins.  The  brain  is  well  developed, 
and  has,  generally,  approximately  eonal  cerebral  and  optio 
lobes  and  a  moderate  eerebelhim.  The  heart  is  also  wtil 
dereloped,  and  in  all  the  forms  (except  some  Dipnoi)  is 
dirided  into  an  anriale  and  a  rentrielek  The  members, 
anterior  or  "pectoral,"  and  posterier  or  "ventral,"  when- 
ever present,  are  developed  as  "  fins."  In  addition  to  these 
titere  are  also  generally  median  or  nnpaired  Ans  sustained 
by  rays  (pecaliar  to  lyriferous  vertebrates),  and  of  whioh 
the  doraai  and  anal  are  connected  by  the  intervention  of 
"interspinal"  bones  with  the  doraai  aad  inferior  spines 
(nenrapophyses  and  hnmuiophyses)  of  the  vertebral  eol- 
nmn;  these  fins  are  respeetivMy  termed  "dorsal,"  "anal," 
and  "  caudal."  The  eandal  must  by  ao  means  be  eonfonndad 
with  the  "  tnl"  or  "flukes  "  of  the  whales,  which  are  to  a 
oertain  ezteat  homotogous  with  the  hind  limbs. 

Such  are  the  characters  which  are  common  to  all  tme 
Aabes ;  that  is,  the  classes  Fishes  and  Oanoids  of  Agassis, 
etc.,  embracing  such  forms  as  the  flat-fishes,  cod-fishes, 
perehes,  mullets,  bill-fishes,  pikes,  herrings,  carps,  dectri- 
oal  eels,  mormyroids,  cat-fishes,  tme  eels,  ganoids,  ete. 
There  is,  however,  mnch  variation  in  other  respects  among 
Ibeee  numerous  constituents  of  the  class.  The  skeleton 
naay  be  bony  or  eartilaginoos ;  the  oandal,  ventral,  and  even 
pectoral  fins  present  or  absent ;  aeales,  of  very  variona  cha- 
racter, present  or  absent ;  the  air-blsidder,  either  membra- 
naceooa  or  lung-like,  present  or  absent ;  and,  in  fact,  every 
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Ertion  of  the  framework  aad  organisation  generally  is 
ble  to  modification  of  Rome  kind.     The  character  and 


the  Perch. 

mode  of  assoeiatian  of  soase  of  these  asodifieatiooa  may  be 
best  exhibited  in  eonaeoUoa  with  the  aystamatic  relations 
of  the  class. 

In  the  typical  fishes,  known  as  TiLsasn,  the  skeleton  ia 
ossified  (whence  the  name) ;  the  optie  nerves  cross  (deaua- 
sate)  each  other ;  the  lieart  has  only  two  opposite  valves ; 
the  outer  elements  of  the  scapular  arch  (prosoapnla)  are 
simple,  the  inner  elements  mostly  oaaifled,  and  usually  three 
or  two  in  number ;  the  pectoral  member  destitute  of  any 
rapreaentativea  of  the  humerus,  aad  connected  with  the 
scapular  arch  by  several  (generally  four)  narrow  bone* 
(actiooits). — To  this  great  division  belong  by  far  the  larg- 
est number  of  species  and  thoae  moat  familiar  to  moat  per- 
sona; tbey  mn  grouped  in  a  number  of  orders  which  have 
been  named   PLXCTOOMATm,  LopaoBBAXcBiATEa,  Pcdicu- 

LATCa,     HEVIBRAKCmATBB,    TlLOCBPHALS,    SCTPHOPHOnCS, 

KEHAioairATHS,  Apodkb,  aad  Opisthoubs;  and  to  these  Iha 
reader  is  referred. 

In  the  remaining  fishes,  united  by  most  recent  natu- 
ralists under  the  name  of  OAROine,  the  skeleton  is  variable 
ia  ita  oomposition ;  the  optic  nervea  do  not  cross,  but  are 
united  by  a  commissure ;  the  heart  has  a  thickened  bnlbos 
arteriosus,  provided  with  several  rows  of  valve*  (bat  with 
those  of  eaeh  row  sooetisses  united  into  a  ridge,  a*  in  the 
Lepidoairenida) ;  the  elementa  of  the  outer  portiona  of  the 
aeapnlar  areh  (proaeapida)  are  in  some  double,  in  others 
united;  the  inner  scapular  element  ia  eartilaginoua  and 
simple ;  the  pectoral  member  is  provided  with  two  baailar 
elementa  (bounding  the  inaertion  of  the  pectoral  fin  on  eaeh 
of  ita  aides),  or  frith  a  single  pedicle  corresponding  with 
the  humerus. — The  fishes  oombined  under  this  last  division, 
although  not  now  numerous  in  species,  exhibit  extreme 
diSerenoes  when  oompared  with  eaeh  other,  and  have  been 
even  eonsidared  (and  with  at  least  some  degree  of  propri- 
ety)  a*  eanatitating  several  sub-classea.  Comnenoing  with 
those  types  which  are  most  nearly  related  to  the  typical 
fishes,  the  charaataristics  awy  be  briefly  given  and  son- 
trasted  as  follows : 

In  the  first  group  (HvoSAaoas)  the  skeleton  is  ossified; 
the  skull  also  ezhioits  well-oasified  bones;  aupramaxillaiy 
aad  iatermaxillary  boaes  are  well  developed;  the  nasal 
apertare*  are  both  external ;  preopercalar  and  intaniper- 
cnlar  bonea  are  present ;  the  ayoid  ^>paratss  ia  well  de- 
vdoped ;  the  oeratohyals  sustain  a  namber  of  braoehio- 
stegal  rays ;  the  pectoral  fin  has  two  external  cartilaginous 
basilar  deraenta  entirely  separated  from  eaeh  other;  aad 
the  air-bladder  connects  with  the  cesophagus  by  a  duot 
whioh  enters  it  fh>m  above. — This  group  contains  the 
orders  CvcuMAiionis  (represented  ia  the  U.  S.  by  the 
bowflns  or  Amiids)  and  RaonooAaonia  (represented  by 
the  alligator-gars  or  Lepidostaids). 

In  the  second  group  (BnAcaioeASoiM)  the  skeleton 
is  also  in  great  part  oiwified,  but  the  centra  or  bodies  of 
the  vertebra  may  be  either  osseous,  or  (in  extinct  typea) 
represented  by  a  persistent  notoohord ;  the  skull  is  pro- 
vided with  well-ossified  but  snperfieial  bona*;  snpra- 
maxillary  and  intermaxillary  bones  are  distinguishable ; 
the  nasal  apertures  are  external ;  preoparoular  and  in- 
teropereular  bonea  are  both  wanting;  the  byoid  appa- 
ratus ia  defective  in  the  branchioatagal  raya;  the  pec- 
toral member  is  connected  with  and  interposed  at  its 
base  between  two  bones  coaverging  and  uniting  at  their 
base  with  a  cartilage  representing  a  humerus;  the  air- 
bladder  Is  highly  cdlular,  and  connects  by  its  duct  with 
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tha  floor  of  th«  cMopbkgnf . — ^The  gronp  it  npraaantad  in 
the  praaent  age  of  the  earth  by  a  single  order  (Ononop- 
nnrsiAin)  irith  two  genera  (iWrnMemf  and  Oalawuriek- 
<Ay>),  bat  «ai  in  aoeient  times  rieb  in  sp«ei«t> 


The  Lepidosiren  Parsdoxa. 


In  the  third  gronp  (DtntoAHs)  the  skeleton  It  in  part 
ossified  and  in  part  eartilaginoos,  and  the  bodies  of  the 
Tertebrsg,  instead  of  being  ossified,  are  represented  by  a 
simple  notoehord ,-  the  skull  is  in  great  degree  cartilagin- 
ous, but  is  also  enoased  with  snperfleial  aod  thin  membrane 
bones ;  no  snpramazillary  or  intermaxillary  bonea  are  dis- 
tinguishable;  the  posterior  nasal  apertores  are  internal, 
i. «.  in  the  month ;  no  preoperoula  or  Interoperoula  are  de- 
veloped; the  hyoid  apparatus  is  more  or  less  defeotire, 
espeoially  in  branehioategal  rays ;  the  pectoral  member  is 
eonneotsd  by  a  pedicle  (homologons  in  part,  at  least,  with 
the  hamems)  to  the  intrascapular  (comooid)  eartilage;  tha 
air-bladder  is  replaoed  by  a  tme  long,  wkioh  is  more  or 
lees  divided  into  two,  and  whieh  is  eooneoted  with  tka 
cesophagns  by  a  duct  or  rudimentary  trachea,  which  enters 
it  from  beneath. — ^This  type  is  represented  at  present  by 
three  very  distinct  genera — ris.  Lmdonnit  in  South  Am- 
erica, Ptvtapfnu  in  AfHca,  and  dwratodm  (so  caHed)  in 
Australia.  Formerly,  the  memben  of  the  group  were 
among  the  prlnoipal  represeatatlTea  of  the  ekss,  and  in 
the  triassic  period  of  Europe  the  Otmtodm  ot  Australia 
was  representad  by  several  typical  speoiae  of  that  genoa, 
which  was  originally  astabUahad  on  fossil  dental  plates. 


The  Common  Sturgeon. 


In  tha  last  gronp  (OHOKDROOAiconM)  the  skeleton  is  al- 
most entirely  oarnlaginoos  (and  from  this  eirenmstanee 
the  gronp  has  been  named) ;  this  is  the  case  aspaeially  with 
the  vertaoral  eolnmn  and  its  appendages ;  the  sknll  is  also 
cartilaginons,  bnt  is  covered  by  dermal  bones;  no  snpra- 
naxUlaiy  or  intermaxillary  bones  are  differentiated ;  the 
nasal  apertures  are  external;  both  the  preopcrenlar  and 
interoperanlar  elements  are  wanting ;  the  hyoid  appsiatus, 
as  in  tha  last  types,  is  defective  in  branchiostegal  rays ) 
the  peetoral  member,  as  in  the  Hyoganoids,  has  extamsl 
cartilaginous  basilar  elements  entirely  distinet;  and  the 
air-bladder  oonneots  with  the  oesophagns  by  a  duct  which 
enters  ihim  above. — To  this  group  belong  the  sturgeons 
(coDStitating  the  order  Cboxdrostki)  and  the  "shovel- 
noses"  or  "paddle-fishes"  of  North  America  and  Bastem 
Asia  (aonstitnting  the  order  SBLAoaosToxi). 

While  the  four  groups  jost  enumerated  are  the  only  great 
primary  types  of  ganoid  fishes  that  have  memben  in  the 
waters  of  toe  present  epoch  of  the  earth,  in  anoient  times 
there  were  some  very  strange  and  peoullar  forms  whieh  are 
not  referable  to  any  of  those  divisions,  bat  whieh  appear 
to  stand  isolated  and  afkr  from  all  others,  and  thns  neoes- 
sitate  still  another  primary  group.  The  types  ailoded  to 
flourished  among  the  first-known  fishes,  and  in  the  Silarian 
and  Devonian  epoohs.  So  strange  an  some  of  these  in 
their  appearance  that  remains  of  them  have  been  referred 
to  the  Cmstaceans.  Snob  are  the  forms  which  have  been 
oalled  CephalaspidsB.  Others  ("  Plaeogaooidea ")  are  al- 
most equally  aberrant  in  appearance,  and  their  relations 
would  not  be  suspected  from  their  external  characters ;  bnt 
the  dental  armature  and  scapular  arches  of  a  species  dis- 
covered by  Prof.  Newberry  in  Ohio  have  convinced  the 
writer  that  they  were  closely  allied  to  the  order  Sinnoidei, 
and  with  them  formed  tha  super-order  Dipnoi.  The  vomer- 
ine and  palatine  dental  plates  were  oontigaons,  and  seem 
to  be  homologons  with  the  palatine  plates  of  the  Siranoidei. 

LimUatioM  of  Ckaraeten. — The  student  of  tha  flsbea, 
mora  than  of  any  other  class  of  vertebrataa,  must  dissipate 
all  pnjudioes  with  regard  to  the  value  of  form  in  deter- 
minug  the  relations  of  members  of  the  elass.  Forms  as 
diverse,  almost,-  as  any  among  all  the  quadruped  mammals 
or  among  alt  the  biids  are  found  oombined  in  the  same 
natural  nmily  among  fishes,  and  on  the  other  hand  we 
have  forms  that  are  very  similar  associated  with  stmotual  I 


oharaeteristies  that  are  very  dissimiiar.    The  stodant  most 
also  dismiss  pr^udiees  respecting  the  oonstancy  of  memben 
(fins  in  fishes)  in  weighing  their  systematic  relations.  The 
mambars,  for  example,  may  vary  in  the  same  family,  and 
ventral    Ins    may   be  present  or 
absent  in  olosely-related  genera; 
scales  are  also  by  no  means  isrsri- 
ably  characteristic  of  fishes,  for 
they  likewise  may  be  present  in 
one  genus  and  absent  in  another 
In  ouer  reqieots  very  olosely  ta- 
lated.     Bnt  althongh  the  pressnce 
ar  absenee,  jwr  «,  of  parts  may 
ba  comparatively  immaterial,  their 
structure,  when  present,  is  sjl  im- 
pottaat.    Tha  peetoral  and  ventral  membsrs,  for  example, 
are  always  eonstmeted  on  the  same  gentral  plan>  and  «on- 
trast  markedly  with  those  of  the  hi^er  vertebrates.    The 
oharaoter  and  mode  of  development  of  the  scales,  too, 
though  not  so  distinotive  as  the  nns,  are  tut  gtnerit  in  fishes. 
Oeogmphieal  /)t((rt6Ktto».— Abont  9000  species  of  liv- 
ing fishee  are  now  known,  varioosly  distribated  and  found 
in  greater  or  less  noabera  in  almost  all  the  waters  of  the 
globe,  fresh  and  salt ;  the  greatest  numbers  of  species,  how- 
ever, are  found  in  the  tropical  waters,  and  especially  in  the 
seas  of  the  Indo-Molinocan  Anhipelago.     The  distribstion 
of  tha  types,  especially  of  the  marine  species,  to  a  consid- 
erable degree  eoincidee  with  thermometrlcal  conditions.  la 
the  polar  and  northern  temperate  regions,  for  example,  an 
found  rapnsentativee  of  tae  families  of  Gadoids  or  ood- 
fishee,  Lyeodoids,  Btichmoids,  Liparidoids,  Cottoids  or  sool- 
pios,  and  others  less  known ;  in  the  tropical  ngions  many 
wnas  an  dittiifaatad  thnmgbont  the  entin  sene  (and  then- 
fbre  designated  as  tropieopolitan),  this  being  especially  the 
ease  with  many  genera  of  Labroids  (of  which  onr  tautog  is 
a  northern  type),  Bearoids  or  parrot-fishes,  Pomacentroids, 
Clemids,  Serranoids  or  groupers,  Sparoids  (of  which  onr 
porgy  is  a  npresentative),  Canngoids  or  horse-mackerel, 
and  others ;  numerous  species  of  these  fa- 
milies being  found  in  torrid  waters,  while 
vary  few  extend  far  northward  or  south- 
ward.    In  the  antarctic  ngions,  again, 
we  have  another  combination  of  forms; 
typical  cod-fishes  and  the  other  types  cha- 
raatariatia  of  high  northern  latitudes  an 
wanting,  bat  an  replaoed  by  ssverstl  pecn- 
liar  groups,  which  seem  to  flU  an  aaalogons 
place  la  the  aaonomy  of  natiu%^ving  a  saparfleial  resem- 
olanoa  in  general  aspaot,  although  they  an  pot  at  all  (com- 
paratively speaking)  niated  in  atmctun.    The  Qadoids, 
for  example,  an  nplaeed  by  Notothenioids,  the  Lyeodoida 
by  peculiar  genera,  the  Cottoids   by  Harpagiferoids,  ato. 
In  tne  contrast  between  these  antarctic  and  the  antic  forms 
we  have  evidence  of  the  absenoe  of  any  paiamount  causal 
relation  between  temperatun  and  strnetnn;  and  it  is  naoes- 
sary  to  remark  hen  that,  in  addition  to  the  "  tnwioopoli- 
tan  "  types,  each  great  region  has  a  nambar  ot  naraotar- 
istic  and  peculiar  typee. 

Bnt  the  distribution  of  the  inhabitants  of  the  great  opon 
teas  and  those  of  the  inland  waters  an  determined  by  dif- 
fennt  conditions,  as  might  a  priori  ba  supposed.  While, 
for  example,  the  inhabitants  of  the  opposite  sides  of  oon- 
veiging  eontinents  are,  lo  a  great  extant,  similar,  the  fresh- 
water speaies  of  these  continents  an  mostly  quite  dissimilar, 
and  espeoially  so  as  we  progress  southward. 

Then  an  nomarous  families  of  fishes  which  an  i«>re- 
santad  in  the  fresh  waten,  some  exclusively  so;  otnera 
with  marina  tpaoies.  The  geographical  limitation  and  re- 
lation in  space  of  thata  familiaa  may  be  exhibited  oadar 
eombiaations  in  sevanL categories— vis.: 

(11  Peenliarto  North  America:  SoisgnidtB  (Haploidono- 
tinss),  CentrarohidsB,  Aphredoderida,  Amblyopsidts,  Per- 
aopsidm,  Hyodontidm,  and  Amiidss. 

(2)  Peenliar  to  tropical  Asia :  Platypteridn,  Helostomidse, 
Osphromenidm,  Nandidte,  Luciooephalidee,  Ophiooepha- 
lidae,  Notopteridse,  Salangidss,  Homalopteridm,  and  Biao- 
ridss. 

(3)  Peenliar  to  AfHca :  Knariidss,  Hormjridte,  Qytnnar- 
chida,  and  Polyptaridse. 

(4)  Peculiar  to  tropical  Ameriea:  Cantropomidm,  P0I7- 
eentrldta,  Stemopyg^dte,  Eleotrophorida,  Hypophthal- 
midm,  Triohomyoteridts,  Callicbtnyida,  Argiidn,  Irf>ri- 
cariida,  and  Aspredinida. 

(5)  Peculiar  to  Australia:  Qadopsida,  Ceratodontidae. 

(6)  Peculiar  and  common  to  the  ois-tropioal  hemisphere 
— that  is.  Northern  Ameriea,  Europe,  ana  Northern  Asia : 
Gadida  (Lotina),  Cottida  (Uranidaa),  Peroida  (Peninae), 
Sasterosteida  (Oasterosteina),  Esocids,  Umbrida,  Catits- 
tomida  (America  and  Eastern  Asia),  Salmonida,  Acipen- 
sarida,  and  Polyodontida  (America  and  Eastern  Asia). 

(7)  Peculiar  and  common  to  Europe  and  Asia:  Cobitidss. 
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(8)  Paodiar  tad  eommoli  to  Bonth  Annrisa  uid  Aaitnt- 
Jariai;  PteoophMida,  Haploehitonidn,  SatexlidB,  ud  Os- 

(i)  PasaHar  tad  «ommoB  to  troplgal  and  lab-tiopieal 
Amnriea  aad  Afiioa:  Oiohlida,  Chanoinidai)  and  Lapido- 
dnnidc. 

In  addition  to  theae,  thafiuaily  Cypriaida  ii  repnaantad 
In  the  eatira  olt-tnmisal  or  "aiDtogiBaii"  hamiaphera  w 
well  as  Id  tropioal  Aniea  and  Aala ;  and  thero  are  Mreml 
monotypie  famiUea  limited  to  Tei7  amail  regions,  aaeb  as 
tike  Comepliaridsa,  the  single  speeiea  of  whleh  is  only  known 
frem  Lake  BaikaL  There  an,  farther,  a  namber  of  fami- 
Hea  (in  addition  to  aeveial  already  mentioned)  whieh  are 
ohlefly  repreaented  bj  marine  epeeies,  but  whieh  hare  also 
B  greater  or  less  nmnber  of  repraaentativea  in  fireah  water 
in  diSnent  regions  of  the  earth  :  sneh  are  the  Brotalidss, 
Blennilda,  Oobiidss,  Alherinida,  Mngiiidn,  Cyprino- 
dontidm,  MieroatomldsB,  Cinpeida,  Dorosomldm,  eto. 

Others,  again,  wererepreaeated  in  former  epeehs  in  parts 
of  the  world  wiiere  tliey  are  not  now  found,  and  eapaeially 
to  be  noted  among  theae  are  two  Ikmiliea  at  preaeat  oha- 
raetaristie  in  their  distribution ;  tlie  llrtt  of  these  is  the 
Oobitidm,  whieh,  in  the  early  tertiary,  were  inhabitants  ef 
Weatam  Amerioa,  aad  whieh  Urns  inoreaaed  the  similarity 
of  the  ihnna  of  onr  (eis-tropieal)  eontlnent  with  that  ef 
Kortliem  Asia;  the  seeond  is  the  Oeratodootida,  a  fkmily 
Whoae  rapreaentatirea  hare  been  long  known  flrom  Ibasll 
teeth  foond  in  paiaotoie  aad  mesoaoie  deposita  (and  whleh 
w«re  referred  by  Prof.  Agaaais  to  the  sharks),  and  had  been 
supposed  to  hare  ezpirad  toward  the  end  of  the  triaaaio 
epoch ;  yet  recently  (sinee  1870)  two  species,  eloaely  allied 
to  thorn  fbnnd  in  the  triassie  beds  of  Borope,  hare  been 
diaoorered  tning  in  Australia;  and  thus  another  aneient 
type  has  l>een  preserred  in  that  continent  to  illustrate  the 
pauit  life  of  oar  own  hemisphere. 

If  we  now  seek  to  apply  the  knowledge  thns  gained  to 
the  appreciation  of  the  dllferent  flsh-faunaa  of  the  globe, 
we  are  forced  to  the  fonowing  eonolasions : 

Inaamaoh  as  the  eia-tropiesl  hemisphere  ahwes  in  oom- 
mon  the  same  families,  and  to  a  oonsiderable  extent  the 
same  genera,  and  eren  some  speeiea,  it  is  presumable  that 
the  different  regions  of  that  hemisphere  have  derirad  their 
inhabitants  flrora  a  eommon  primitire  sonrse,  although 
ITorth  Ameriea  has  quite  a  large  proportion  of  forms  pe- 
snliar  to  it.  The  remtions  of  those  peouliar  forms,  how- 
erer,  are  in  all  cases  rather  with  some  round  in  the  northern 
hemisphere  (fresh  water  or  marine)  than  with  any  found 
ebewhere ;  bnt,  at  the  same  time,  towards  the  soutii-west- 
em  limits  of  onr  oountry  oeeur  rapreaentatirea  of  families 
whieh  are  charaeteristis  of  tropical  Ameriea. 

Tiopieal  Asia  also  nourishes  a  number  of  peculiar  fnms, 
bat  the  relations  of  those  are  either  intimate  with  cis-trop- 
ical  ones  or  with  marine  types. 

AfHaa  Hkewise  has  Cyprinoids  aad  Anabaatids  in  eom- 
mon with  tropioal  Asia,  and  Cyprinoids  in  oommon  with 
the  cis-troplcai  hemisphere,  but  it  aho  supports  sereral 
Tery  peculiar  families  for  whose  relations  we  liare  to  seek 
in  other  continents. 

In  tropieai  Ameriea  are  to  he  found  the  nearest  relations 
of  some  of  those  AfHean  types,  ud  several  almost  or  qaite 
limited  to  those  two  eonUnents ;  on  the  other  hand,  in  Boath 
America  are  found  several  families  having  no  analognea  in 
the  parts  of  the  worid  yet  mentioned,  but  for  whleh  we  hare 
to  turn  onr  eye*  to  Anstralatia ;  and  there  we  Und  repre- 
sentatives of  not  only  the  same  families,  bnt  even,  it  has 
been  contended,  one  of  the  same  species.  (Tnder  these  eir- 
eumstanees  we  are  almost  compelled  to  believe  that  the  first 
Duma  of  South  America  was  derived,  at  a  distant  epoch,  to 
■ome  extent,  flnm  a  common  source  with  that  of  Afnea  and 
that  of  Australia.  We  have,  however,  at  tnt  sight,  con- 
trary indloations,  bnt  they  ara  not  irreeoneilable ;  the  most 
oonspienous  and,  as  it  were,  obtrusive  types  of  South  Amer- 
ican Sshes  are  analogues  of  African  forms,  members  of  the 
fSkmilies  Ciehiida  and  Charaeinida,  bat  the  speeies  belong 
to  widely  different  genera.  On  the  other  hand,  althoagb 
the  types  common  to  South  America  and  Australia  are 
not  eonspicnoos  in  nnmlwrs  or  importance,  they  are  muoh 
more  nearly  related  to  corresponding  Austialian  speeies 
than  the  former,  and,  in  oommon  with  other  foots,  some- 
what tend  to  verily  Huxley's  views  respeeting  an  "  Anstro- 
ColnmUan"  fauna. 

In  Sne,  dividing  the  earth  into  regions  distinguished  by 

Sneral  ichthyologieal  peouliarities,  several  primary  corn- 
nations  may  be  recognised — ^vis.  (1 )  an  Aretogman,  em- 
braoing  Burope,  Northern  Asia,  and  Korthem  Amerioa; 
(i)  an  AtitMe,  embracing  the  tropioal  portions  of  the  con- 
tinent; (8)  an  A^ieon,  limited  to  the  region  S.  and  S,  of 
the  Desert;  (4)  an  Amarican,  embraeing  the  Ameriea  nor 
txetUtTiM  dedicated  to  Amerigo  Vespncoi,  and  inelading 
the  tropieai  and  trans-tropieal  portions;  and  (i)  an  Aiu- 
IrtUanan.   Further,  of  these  (a)  the  first  two  have  intimate 


lalatlons  te  cash  other,  and  (fr)  the  last  thrsa  others  i 
themselves ;  and  some  weighty  aigaaiants  might  be  addu 
to  support  a  division  of  the  founas  of  the  globe  into  two  pri- 
mary regions  eotaeidlag  with  the  two  oembinatloos  •iia<M 
to — (a)  Plio««a,  aad  Ji)  Koa^A. 

Oknmoiogieal  Hittory. — No  representatives  of  the  class 
of  ftslMs  hare  been  found  in  tlie  lo^rest  fossUiferoas  foeks, 
and  it  is  only  when  we  reach  the  uppermost  Silurian  or 
lower  Devonian  that  we  find  evidences  of  their  exist- 
ence in  fossil  bones  or  teeth.  The  most  ancient  known 
fishes  l>elonged  to  types  entirely  distinct  from  any  that  are 
in  existence  at  the  present  time.  As  already  mentioned  in 
the  remarks  on  the  primary  groups  of  fishes,  the  Plaoo- 
ganoids,  first  of  known  fishes,  neralded  the  advent  of  the 
class,  and  these  were  the  predominant  species  apparently 
in  the  Devonian  epoch ;  ih>m  somewhat  later  formations 
have  been  obtained  the  remains  of  representatives  of  or- 
ders still  existing,  but  in  very  small  numbers ;  snch  were 
especially  the  Dipnoans,  which  were  then  represented  by 
numerous  genera  and  species;  coeval  with  these  were  va- 
rioos  Selachians  or  sharks.  Almost  all  of  the  true  fishes 
existing  during  the  mesosoie  epoeh  have  been  referred  to 
the  grwt  group  of  Oanoids,  but  it  is  probable  that  some 
have  been  enroneoasly  identified,  and  that  they  belonged 
to  the  snb-elass  of  Teleosta,  No  nnivetially  recognised 
speeies  of  that  group,  however,  have  iMon  found  in  do- 
posits  lower  than  the  eretaeeous ;  in  that  epoch  they  began 
te  oahninate,  aad  in  time  became  the  greatly  prominent 
forma !  and  in  the  present  apeeh  almost  all  the  spaoies 
(esoli»ling  the  Selachians)  bMong  to  this  great  group ; 
aad,  so  far  as  numbers  go,  all  of  the  living  Oanoids  migbt 
disappear,  and  yet  the  loss  would  seareely  be  apparent  in 
the  sum-total  of  the  class.  Of  about  INHH)  existing  speeies 
of  fishes  or  Telcostomes,  less  than  100  do  not  lielong  to  the 
Teleosts,  aad  that  number  alone  repiesents  the  various 
primary  groups  of  the  ganoid  fishes,  and  yet,  great  as  is 
the  number  of  the  Telcostomes,  and  small  as  is  that  of  the 
Oanoids,  the  latter  exhibit  muoh  greater  diirereaces  in  con- 
trast with  each  other  than  do  all  the  Teleosts  among  them- 
advas.  Snch  is  the  character  of  the  difference  between  the 
animals  of  the  present  and  the  distant  past  periods  of  the 
earth's  history ;  and  It  is  fottanate  for  the  raincss  of  our 
knowledge  of  that  history  that,  although  with  few  lineal 
heirs  left,  most  of  the  ancient  types  are  still  represented  by 
some  examples  of  their  organisation.     Tnaoooaa  Qill. 

Fish  (HAmLTOR),  LIi.D.,  b.  in  New  York  City  Aug.  3, 
1808,  a  son  of  Nicholas  Fish ;  educated  at  Colambia  College 
in  his  native  city ;  gradaated  In  1828,  was  admitted  to  the 
bar  in  New  York  in  1830 ;  was  in  18ST  chosen  to  tbe  State 
legislature ;  then  served  in  Congress  in  184S-45 ;  was  lieu- 
tenant-governor of  New  York  1847-4S ;  governor  of  New 
York  1840-Sl ;  and  ftom  1851  to  18S7  was  one  of  Its  U.  8. 
Senators.  Was  in  1883  one  of  the  U.  8.  commissioners  to 
visit  soldiers  confined  in  Confederate  prisons,  and  rendered 
valuable  service  in  negotiating  for  the  exchange  of  pris- 
oners. In  1869  was  appointed  secretary  of  state  in  the 
cabinet  of  President  Orant,  his  term  of  oflloe  commencing 
in  March.  Mr.  Fish  suggested  tbe  Joint  High  Commission 
between  the  IT.  B.  and  Great  Britain  which  met  in  1871  to 
settle  the  various  diffloulties  between  the  two  nations,  in- 
cluding tbe  famona  Alabama  claims.  In  1872  he  berame 
president  of  the  order  of  the  Cinoinnati. 

Fish  (Hahiltok,  Jr.),  b.  in  Albany,  N.  Y.,  Apr.  17, 
1819;  graduated  at  Columbia  College  1869;  was  private 
secretary  to  his  father  1869-70;  la  1873  gniduated  at  the 
Columbia  College  Law  School,  and  was  elected  to  the  New 
York  Assembly ;  was  colonel,  and  aide-de-camp  to  Oov. 
Dix.  He  is  a  lawyer  in  New  York  City,  and  resides  at 
Qarrison's,  Putnam  oo.,  N.  Y, 

Fish  (HuBT  Clat),  D.  D„  American  Baptist  clergy- 
man, b.  at  HaUtsx,  yt»  Jan.  27, 1830,  gradaated  at  Union 
Theologioal  Seminary,  N.  Y.,  in  184A.  From  1845  to  1850 
WM  pastor  of  tbe  Baptist  chunh  at  Somerville,  N.  J.,  and 
sinee  then  of  the  First  Baptist  church  at  Newark,  N.  3, 
Has  contributed  largely  to  the  extension  of  Baptist  churches 
and  to  the  interests,  eduoatioual  asd  missionary,  of  New 
Jersey.  Primitiv*  PiUg  Bmvtd,  HuUny  and  Bepotiton/  o/ 
PtUpU  £<of  asnes  (3  vols.),  Seleot  Diteown**  from  tke  French 
aad  Oeraum,  Tk*  A-iec  of  StnU-Libtrti/,  tmd  Wko  Paid  it, 
are  among  his  works. 

Fiah  (Nicholas),  b.  in  New  York  Aug.  28, 17i8,  entered 
the  College  of  New  Jersey  at  Princeton,  N.  J.,  at  the  age 
of  sixteen,  but  left,  and  eommenoed  the  stady  of  law  with 
John  Morin  Scott,  with  whom  be  served  in  1776  as  aide-de- 
oamp,  aad  subsequently  as  major  of  brigade ;  Nov.  31  major 
of  the  Second  New  York  regiment,  and  at  the  dose  of  the 
war  was  a  lieutenaat-colonel.  Col.  Fish  was  la  both  bat- 
tles of  Saratoga,  commanded  a  corps  of  light  infantry  at 
the  battle  of  Monmouth,  served  in  Sullivan's  expedition 
agaiast  the  Indians  in  1779,  was  with  the  light  mfontiy 
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under  La  Fayette  in  1780,  and  in  1781  wai  aotive  iritb  hit 
regiment  in  the  operationa  wliiali  rwoitad  in  tlie  sarreader  of 
Cornwallia  at  Yorktown,  Va.  He  wa*  a4jtttant-general  of 
the  BtatB  in  Apr.,  178A,  and  thereafter  for  many  years.  He 
was  revenue  superriior  under  Wa«hington  in  17M,  and  a 
New  York  alderman  from  1806  to  1817 ;  president  of  the 
New  York  SooUty  of  the  Cinoinnati  in  1797.  D.  at  New 
York  June  20,  1833. 

Fish  (Nicholas),  A.  M.,  LL.B.,  b.  in  New  York  City 
Feb.  17,  1846:  ^adnnted  at  Columbia  College  in  18(7,  and 
at  Harvard  College  Law  Sebool  in  1869 ;  became  aasist- 
ant  learetary  of  U.  8.  legation  at  Berlin  July  1,  1871, 
and  in  July,  1874,  was  appointed  secretary  of  the  same 
legation. 

Fish'bnm  CWilliam),  American  miyor-general,  b.  in 
1760,  was  on  the  staff  of  (Hn.  Anthony  Wayne  at  the  cap- 
ture of  Stony  Point,  N.  Y. ;  was  in  the  convention  which 
framed  the  State  constitution  of  South  Carolina;  then  a 
member  of  the  State  legislature,  and  d.  at  Walterborougb, 
B.  C,  Nov.  3, 1819. 

Fish  Creek,  tp.  of  Humboldt  oo.,  Ner.,  in  Fish  Creek 
Valley,  wliich  has  4000  acres  of  arable  land.    Fop.  11. 

Fisb>CuI(nre<  The  propagation  offish  has  for  many 
OMitnries  been  practised  by  various  nations  to  a  greater  or 
less  extent,  but  in  recent  times  it  has  received  an  immense 
impulse  from  the  discovery  of  a  method  of  artificial  im- 
pregnation of  tho  ova.  As  is  well  known,  the  egg  in  ovip- 
arous animals  generally  is  impregnated  within  the  body  of 
the  creature ;  and  this  rule  was  supposed  to  hold  in  regard 
to  fishes  as  with  the  rest.  It  was  found,  however,  with 
fishes  that  the  eggs  are  impregnated  after  leaving  the 
parent,  and  it  was  also  found-— and  this  was  what  gave  the 
discovery  its  practical  importance— that  fish-eggs  could  be 
impregnated  and  hatched  artifioially  by  man  with  vastly 
better  results  than  were  produced  when  the  fish  were  left 
to  themselves.  This  discovery  has-  already  raised  fish- 
culture  from  a  position  of  no  importanco  to  one  of  great 
piactioal  consideration. 

The  main  fact  upon  whieh  the  economical  iraportanoe  of 
modern  flsh-oulture  rests  is  that  by  artificial  means,  fish, 
one  of  the  great  staples  of  human  subsistence,  can  be  in- 
definitely inoreased  in  quantity  with  a  very  slight  corre- 
sponding increase  of  eost;  and  this  fact  in  turn  rests  oa 
the  following  ooniiderations :  (1)  The  possible  yearly  in- 
crease of  fish  is  very  great,  the  ratio  of  increase  varying 
from  100  to  1  in  a  yearling  trout  to  perhaps  1,000,000  to  1 
in  a  full-grown  sturgeon.  (2)  This  increase,  which  is  nearly 
all  lost  in  nature,  can  be  almost  entirely  saved  at  a  com- 
paratively insignificant  expense  by  artificial  impregiyttion 
and  hatching.  (3)  The  food  which  the  fish  get  their  growth 
on  in  the  water  after  they  are  hatched  is  not  a  source  of 
expense  to  man.  It  is  obvious  that  under  these  conditions 
fish  can  be  multiplied  to  a  vast  extent  at  a  trifling  cost, 
and  that  consequently  the  culture  of  so  important  a  staple 
for  food  must  be  one  of  great  value. 

The  culture  of  shod  in  the  U.  S.  furnishes  an  illastra- 
tion  of  this.  At  an  expense  of  a  few  hundred  dollars 
shud  were  artificially  hatched  and  returned  to  the  Connec- 
ticut River  in  1867  by  Seth  Oreen,  one  of  the  pioneers  of 
American  Sah-oulture.  In  three  years,  the  time  required 
for  shad  to  mature,  these  fish  had  become  more  abundant 
in  the  river  than  they  were  before  the  white  man  began  to 
fish  them  out.  (See  Conntetieut  Fitheriei  Report,  18T1.) 
The  increase  was  enormous,  and  the  fish  having  obtained 
their  food  in  the  ocean,  their  growth  had  cost  nothing. 
Thousands  of  tons  of  shad  were  added  to  the  produce  of 
the  Connecticut  River  that  year,  and  we  think  it  is  safe  to 
say  that  the  investment  of  stocking  the  river  artificially  in 
1868  returned  an  increase  of  a  thousand-fold. 

The  experiment  was  repeated  the  next  year  in  the  same 
river,  and  also  extended  to  other  rivers;  and  since  then 
shad  artificially  impregnated  and  hatahed  have  been  trans- 
ported in  great  numbers  to  the  Mississippi,  the  Saoramento, 
and  various  other  rivers  of  the  U.  8.  and  their  tributaries, 
which  were  destitute  of  shad;  and  from  the  U. '8.  they 
will  be  carried  to  other  countries,  making  the  ultimate 
benefit  to  the  world  of  the  artificial  culture  of  shad  almost 
incalculable,  and  showing  how  great  the  importance  of  the 
universal  culture  of  fish  must  be  when  tho  resnite  of  the 
culture  of  one  variety  are  so  stupendous. 

The  honor  of  the  discovery  of  the  artifioial  impregnation 
of  the  eggs,  on  which  the  achievemente  of  modem  fish- 
coltare  rest,  is  generally  conceded  to  a  lieutenant  (after- 
wards major)  of  the  Prussian  army  named  O.  L.  jaoobi 
of  Hoilenbansen,  whose  expenmente  were  published  in  the 
Hanover  Mmgamne  in  1768.  Four  hundred  years  before 
that,  however,  a  Roman  Catholic  monk  of  the  abiiey  of 
B^ome,  named  Dom  Pinchon,  hatehed  some  fish-eggs  by 
an  artificial  process,  but  the  account  is  not  clear  as  to 
whether  they  were  impregnated  natnrally  or  artifioially. 


The  pablisation  of  Jaeobi's  suooeasfnl  ezperinents  at- 
traotad  oonsidarabla  attention  for  a  time,  bat  led  to  no  iia< 
portant  practical  resnite,  and  the  art  seems  to  have  remain- 
ed forgotten  for  nearly  a  hundred  years,  when  it  was  redis-  . 
covered  and  again  practised  by  Joseph  R6my,  a  fisherman 
of  the  Vosges  Mounteins  between  Alsace  and  Lorraine;  and 
it  is  to  Joseph  £<my  that  the  discovery  of  the  artifioial 
impregnation  of  fish-eggs,  as  far  as  it  has  led  to  permanent 
results,  must  be  attributed.  Rimy's  disooveries  soon  eama 
into  public  notice,  chiefly  through  tlie  »«enoy  of  M.  Coste, 
professor  of  biology  in  the  College  of  France,  and  event- 
ually led  to  the  ostablishmeut  of  the  extensive  fish-breed- 
ing works  at  Hilniagen  in  1861,  formerly  the  property  of 
the  Frenoh  government,  but  now  in  possession  of  the  Ger- 
man emperor.  This  was  the  first  practical  effort  at  fish-oul- 
ture  on  a  large  scale  that  was  based  on  the  artifioial  im- 
pregnation of  the  eggs.  Since  then  the  practice  of  th* 
art  has  spread  over  Europe  and  America,  and  there  is 
now  hardly  a  civilised  country  which  has  not  one  or  more 
fish-breeding  establishments,  public  or  private. 

The  principle  of  the  artificial  impregnation  is  substan- 
tially the  same  with  all  the  varieties  of  fish  that  have  been 
experimented  with.  It  consiste  in  mixing  the  eggs  of  the 
female  fish  with  the  milt  of  the  male  in  some  convenient 
raeeptaole  immediately  after  the  eggs  and  milt  leave  the 
fish.  The  feonndation  of  the  eggs  Iwing  a  merely  mechan- 
ical process,  this  artifioial  mixing  impregnates  them  batter 
than  if  the  fish  had  mixed  the  eggs  and  milt  themselves. 
The  subsequent  treatment  of  the  eggs  after  impregnation 
is  quite  various  with  different  kinds  of  fishes ;  and  in  order 
to  fully  illustrate  these  differences  we  will  give  a  brief 
dssoription  of  the  treatment  of  the  eggs  of  the  salmon 
(Salwio  lalar),  the  shad  {Alo4a  prmttabilit),  the  glass-eyed 
pike  {Ltunoptrca),  and  the  yellow  perch  (Perca/iavuecMs). 
These  are  representative  fish,  the  salmon  representing  the 
class  of  fish  depositing  their  eggs  separate  like  shot,  and 
spawning  in  cold  water;  the  shad  ruraseatiag  the  fish 
which  have  similar  eggs,  but  spawn  in  warm  water;  the 
glass-eyed  pike  representing  the  fishes  whose  eggs  come 
separate  from  the  fish  like  shot,  but  which  stick  insepar- 
ably together  upon  entering  the  water;  and  the  yellow 
peroh  r^resenting  the  fish  which  deposit  their  eggs  united 
m  a  gelatinous  mass,  resembling  frog-spawn. 

(1)  In  teking  salmon  eggs  the  parent  fish  are  nsnally 
confined  in  some  enclosure  where  they  can  be  oonveniently 
caught,  and  a  female  with  ripe  eggs  having  been  found,  the 
eggs  are  stripped  from  the  fish  into  a  dry  pan  or  pail.  As 
soon  as  they  are  taken  the  milt  of  the  male  is  also  stripped 
into  the  same  pan.  The  eggs  and  milt  are  then  thoroughly 
mixed  by  stirring,  and  left  to  stand  two  or  three  minutes. 
Sufiieient  water  is  then  poured  into  the  pan  to  stand  to  the 
depth  of  one  or  two  inches  over  the  eggs.  They  will  now 
stick  together  for  some  time,  and  must  be  left  quiet  till  they 
separate  of  themselves,  which  is  in  half  an  hour,  more  or 
lees,  cold  water  requiring  more  time  than  warmer  water. 
After  the  eggs  are  separated  they  are  thoroughly  washed 
from  the  superfluous  milt,  and  when  perfectly  clean  are 
placed  in  the  hatohing  apparatus.  This  apparatus  consiste 
of  a  Imx,  trough,  or  any  wholesome  vessel,  through  which 
a  steam  of  pure  oold  water  is  conveyed  which  is  free  from 
fungus  and  sediment,  and  protected  from  living  enemies. 
They  are  then  left  here  till  they  hatoh. 

The  time  that  it  tekes  salmon  eggs  to  batoh  depends 
wholly  on  the  temperature  of  the  water.  If  the  water 
stands  at  46°,  as  at  the  Cold  Spring  Trout-Ponds  at  Charles- 
town,  M.  H.,  it  will  take  70  days;  if  at  50°,  50  days;  if 
at  bb°,  as  at  the  U.  6.  salmon-breeding  station  at  the  head- 
waters of  the  Saoramento  River,  it  will  take  3£  days.  After 
the  young  salmon  are  hatched  they  are  usually  kept  in  con- 
finement and  artificially  reared  for  a  time  before  being 
placed  in  the  natural  waters  intended  for  their  flnal  desti- 
nation. They  are  retained  in  this  way  sometimes  three  or 
six  months,  and  sometimes  a  year;  at  the  expiration  of 
whioh  time  they  »i»  turned  loose  and  their  artificial  life  is 
at  an  end.  The  same  general  treatment  of  the  ^gs  is  usu- 
ally adopted  with  brook-trout,  salmon-trout,  ohar,  gray- 
lings, white-fish,  and  other  Balmonida. 

(2)  Shad  (Alota  priutabUU). — In  operating  with  shad 
the  eggs  are  generally  taken  from  tho  parent  fish  as  they 
are  drawn  up  in  the  seine,  this  fish  being  too  delicate  to  be 
caught  and  kept  alive  in  confinement.  Sliad  eggs  are  usu-. 
ally  taken  in  water  instead  of  in  a  dry  pan,  the  eggs  im- 
pregnating as  well  in  water  as  without,  while  with  Balmon- 
idss  eggs,  unnatural  as  it  seems,  the  presence  of  water  is 
unbvorable  to  impregnation.  The  eggs  after  being  taken 
are  treated  at  first  in  the  same  way  that  salmon  eggs  are, 
but  after  they  are  washed  they  are  placed  in  a  box  with  a 
wire-netting  bottom,  which  is  so  anoDored  in  the  river  from 
whieh  the  parent  shad  are  token  that  there  is  a  constant 
oirculation  around  the  eggs.  The  water  always  being  warm 
in  shad  rivers  at  the  spawning  season,  these  eggs  hatoh  in 
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» few  dsj*.  Unlike  the  aalmoii,  the  jronng  ahmi  are  not 
kept  U17  gnuX  length  of  time  in  eonllnement,  bat  ue  lowi 
tarned  loose  into  the  riTer,  or  if  intended  for  tnoiporta- 
tioB  kra  oMTad  u  loon  u  pouible  after  being  hstshed. 

(3)  OUiM-eged  /"ike  {Luetoperca). — The  egg(  of  the  gbM>- 
•yed  pike  Are  taken  on  platei  of  giasa  or  aomething  slmitor, 
nre  being  taken  to  deposit  only  one  layer  on  each  plate. 
This  eare'  is  neaesaitated  by  the  fast  that  the  eggs,  oeing 
•aated  with  a  very  adhesive  film,  will,  if  piled  together, 
atiek  so  eloMly  that  the  interior  layers,  l>eing  wholly  ez- 
elnded  from  the  air  and  water,  will  snffoeata  and  die.  The 
eggs  which  hare  been  taken  on  the  glass  adhere  to  it  rery 
•trongly,  and  may  be  placed  in  any  favonble  spot  under 
nuning  water  where  tney  will  be  protected  against  sedi- 
laent,  fongas,  and  liring  enemies.  As  but  little  is  now 
known  about  the  habits  and  requirements  of  the  very 
yonng  fish,  it  is  thought  the  best  way  after  hatching  them 
ia  to  place  them  as  soon  as  possible  in  the  waters  which 
they  are  intended  to  stock.  A  faroreble  temperature  for 
hatching  Lneioperca  eggs  is  50^  F.,  and  a  numoer  of  these 
eggs  experimented  with  by  the  writer  in  1873  were  one 
month  hatching  in  water  averaging  47°  P. 

(4)  Yelioto  Perek  {Perea  jtaoesetfiif). — The  eggs  of  the 
yellow  pereh,  which  come  out  in  gelatinous  folds,  are  the 
•aaiest  to  hatch  of  all  fish-eggs.  It  is  only  necessary  to 
impregnate  them  in  the  nsual  way,  and  to  keep  them  in 
■oderataly  clean  safe  water  having  a  slight  eiraulation.  A 
taaperatnre  of  firam  60°  to  80°  is  Ikrorabla  for  them,  and 
they  hatch  in  this  temperatare  in  two  or  three  weeks. 

The  raetltoda  by  which  liiodem  fish.ealtnre  is  now  piBO- 
tised  may  be  reduced  to  foar,  as  follows : 

(1)  The  fish  are  operated  upon  at  their  own  rirer.  Bad 
when  the  eggs  are  hatched  the  young  flry  are  replaced  in 
the  river  for  the  purpose  of  increasing  the  stock.  This  is 
the  way  in  which  Rsn-oulture  has  been  practised  with  sal- 
mon in  the  Tay,  Oalway,  and  other  rivers  in  Sreat  Britain ; 
m  the  Conneoticnt,  Hudson,  and  other  rivers  in  the  O.  8. 
with  shad,  and  in  trout-brooks  in  various  places  with  brook- 
trout. 

(2)  The  young  fish  when  hatched,  or  in  some  eases  the 
eggs  when  sufSeiently  matured,  are  transported  from  the 
place  of  their  nativity  to  other  waters  whish  it  is  thoaght 
oesirable  to  stock  with  them.  This  is  the  case  with  the 
Qerman  (formerly  French)  imperial  fish-breeding  estab- 
liahment  at  Hdningan,  with  the  U.  8.  government  estab- 
lishments at  the  head-waters  of  the  Saorametsto  and  on  the 
Penobscot,  and  in  part  with  the  ahad-hatohing  works  of 
various  rivers  of  the  C.  8. 

(3)  The  fish  are  bred  and  raised  at  private  establish- 
ments, whioh  are  supported  by  the  s.kle  of  the  spawn,  young 
fry,  and  mature  fish  to  parties  who  wish  to  stock  other 
waters,  and  also  in  the  ease  of  the  full-grown  fish  for  the 
purpose  of  the  table.  This  is  true  of  the  xrontdale  Fishery 
at  Keswick,  Cumberland,  in  Kngland,  and  of  the  various 
trout-breeding  establishments  of  the  XJ.  8. 

(4)  Fish  of  different  varieties,  naturally  bred,  are  caught 
and  transported  alive  to  waters  which  are  destitute  of  these 
rarietiea.  This  is  the  way  In  whioh  hundreds  of  ponds 
aad  lakes  in  New  Tork  and  New  England  have  been  stocked 
wHh  black  bass,  salmon-tront,  glass-eyed  pike,  and  various 
other  fish.  It  was  in  this  way  also  that  the  attempt  was 
made  to  stock  the  waters  of  California  with  Eastern  varie- 
ties of  fish  by  means  of  the  Caliibmia  aquarium  oar,  whioh 
was  wrecked  at  the  Blkhorn  River  in  Nebraska. 

It  is  mainly  by  the  above  methods  that  flsh-onltare  is 
praotised  in  modem  times.  Actual  operations  in  Bsh-enl- 
tare  at  the  present  time  are  quite  extensive,  especially  in 
the  V.  8,  Besides  the  large  fish-breeding  works  at  HB- 
Dingen  and  others  similar,  both  public  and  private,  in  the 
Baropean  states,  there  are  in  the  IT.  8.  several  hundred 

5 laces  where  trout-breeding  Is  carried  on.  In  most  of  the 
Forthem  and  Middle  States,  and  in  some  others,  there  are 
dniy-appointed  fish  commissions,  for  whieh  annual  appro- 
priations are  made,  and  through  whose  instrumentality 
great  results  have  lieen  already  aceomplished  in  the  in- 
ereasing  of  shad,  black  bass,  and  other  varieties  of  fish,  and 
greater  nndertakings  are  still  oontemplated.  The  XT.  8. 
government  also  it  doing  a  great  deal  in  the  way  of  dis- 
tributing shad  and  salmon  over  the  eonntry,  and  has  a  large 
■almon-breeding station  in  Califoroiaand  anolherin  Maine. 
By  means  of  all  these  agencies  trout,  salmon,  shad,  salmon- 
trout,  black  bass,  and  lUI  the  other  finer  varieties  of  fish 
have  been,  or  will  soon  be,  introduoed  into  the  principal 
waters  of  the  TT.  8. 

Fish-cnltnre  is  without  doubt  destined  to  be  one  of  the 
great  practical  arts  of  the  present  eiviliiation.  Vast  as 
were  the  resonrees  of  the  land  before  they  had  been  reached 
by  agrieultore,  they  did  not  surpass  the  vast  unreached  re- 
sonrees of  the  sea ;  and  when  aqotscnltnre,  even  in  its  ear- 
liest Infancy,  has  attained  the  point  of  perfection  whioh 
••ntnries  of  study  and  practice  have  given  agriculture,  the 


■ea  will  yield  a  harvest  of  marrallons  magaitnde ;  for  the 
fish,  large  and  small,  whioh  swarm  in  the  waten  of  the 
earth  have  a  Ufe-pradnoing  oapaoity  whioh  lies  hardly 
within  the  reaoh  01  figures  to  compute,  and  eertainly  not 
within  the  power  of  the  mind  to  measure.  For  instance,  a 
single  spawning-ground  of  the  herring  contains,  without 
doubt,  a  hundred  thousand  millioa  eggs.  Even  this  num- 
ber the  mind  cannot  grasp,  yet  this  is  an  insignificant  frac- 
tion of  the  whole  amount  of  fish-eggs  in  the  sea,  a  mere  dot 
in  the  waste  of  waters,  or  as  the  leaves  of  a  single  tree  com- 
pared with  (he  boundless  universal  flora  of  the  earth.  These 
vast  life-producing  powers  of  the  sea  are  now  Just  where 
the  prodnetive  powers  of  the  land  were  before  agriculture, 
with  its  skill  and  inventions,  made  them  fruitful.  But  how 
wonderfully  the  art  of  agriculture  has  multiplied  and  re- 
multiplied  the  productiveness  of  the  land  I  A  no  less  bril- 
liant future  awaits  the  art  of  aquaoulture.  It  is  only  mak- 
ing its  first  infant  efforts  now,  but  we  think  it  is  safe  to 
prophesy  that  it  will  stand  side  by  side  in  magnitude  and 
utility  with  its  sister  art  of  agriculture. 

The  following  brief  account  of  what  has  been  done  at 
the  Cold  Spring  Trout- Ponds  may  serve  as  a  specimen  of. 
the  average  work  accomplished  at  the  larger  trout-breeding 
locations  of  this  country.  This  establishment,  at  Charles- 
town,  N.  H.,  was  the  first  of  the  kind  in  New  England,  and 
began  business  in  1866,  when  15,000  trout  were  batched. 
In  1867,  100,000  trout  eggs  and  40,000  salmon  eggs  were 
laid  down  in  the  hatching-troughs.  In  1868  a  black-bass 
branch  was  added  to  the  establishment,  whioh  yielded 
100,000  young  fry,  and  salmon-  breeding  works  were  ereeted 
in  New  Brunswick,  as  another  branch  of  the  same  place, 
which  yielded  4iO,000  salmon  eggs.  In  the  same  year 
200,000  trout  eggs  were  hatched  at  Charlestown.  In  1869, 
175,000  trout  eggs  were  hatched  at  the  same  place.  In 
1870,  250,000  trout  eggs  were  laid  down;  one  of  the  largest 
hotels  In  Boston  was  supplied  with  large  trout  through  the 
summer,  and  several  eonsignments  of  large  trout  were  sent 
to  Fulton  Market.  In  1871,  300,000  trout  eggs  were  laid 
down,  and  an  order  for  eggs  was  received  fH>m  Europe. 
In  1872  the  proprietor  went  to  California,  and  the  business 
of  the  Cold  Spring  Tront-Ponds  was  considerably  con- 
tracted, and  only  100,000  trout  eggs  were  hatched.  In  1873, 
200,000  trout  eggs  were  hatched,  also  50,000  California  sal- 
mon eggs,  and  160,000  Penobscot  salmon  for  the  State  of 
Vermont.  Large  orders  were  received  daring  the  last  two 
or  three  years  from  England  and  California. 

(Among  the  American  works  on  fish-oulture  are  Nobrii, 
Amtriean  fitk-CMlmr*,  18«8;  JVoul-Omlmn,  by  8na 
Obur,  1870 ;  Fitk-OHltrnv,  J.  H.  Klippabt,  1873 ;  Oomtt- 
iltatMLTfoHt,  1878;  aad  various  State,  V.  8.,  and  Canadian 
reports,  etc.)  IdTiiiesTOii  Stori. 

Fish'tem,  post-tp.  of  Union  eo.,  8.  0.    Pop.  1120. 

Fish'eF)  the  largest  of  the  martens,  is  the  Uu$tela  Pen- 
noHlii,  a  carnivorous  quadruped  of  the  family  Mustelidss, 
found  in  Canada  and  the  U.  8.,  arboreal  in  its  habits,  and 
receiving  its  name,  as  it  ia  said,  from  its  fondness  for  flab ; 
which,  however,  it  probably  does  not  capture,  but  whioh  it 
often  steals  from  the  traps  of  fur-eollectors,  who  use  fish  as 
a  bait  for  the  pine-marten.  The  fisher  is  not  often  trapped, 
being  very  skitftil  in  escaping  this  fate.  It  is  some  tnree 
feet  long,  inclusive  of  the  tail.  In  color  it  ia  chiefly  black, 
often  with  gray  or  brown  tints  towards  the  head.  It  is  a 
fierce  nocturnal  animal,  living  chiefly  upon  birds  and  small 
quadrupeds.  Its  fur  in  winter  is  good,  and  is  used  chiefly 
in  Europe.  The  black  tail  was  once  a  favorite  ornament 
to  the  caps  of  the  Polish  Jews,  and  brought  a  high  price ; 
but  this  lashion  has  gone  by. 

Fisher,  tp.  of  Fremont  co.,  Ia.    Pop.  748. 

Fisher  (Alkxaxokr  MncALr),  b.  in  FraafcHn,  Mass., 
In  17II4,  graduated  at  Yale  College,  New  Haven,  Conn., 
1818 ;  was  tutor  there  in  1815,  and  then  professor  of  mathe- 
matics and  natural  philosophy  in  that  oollege  from  1817 
until  his  death,  Apr.  22, 1822,  by  shipwreck  on  the  coast 
of  Ireland.  Wrote  upon  bis  speoial  topics  in  SillimaM't 
JonmaL 

Fisher  (Altar),  an  American  painter  of  landscapes 
and  portraits,  b.  in  Needham,  Hasa.,  Aug.  9,  1792 ;  studied 
under  Penniman,  an  ornamental  painter.  His  native  talent 
overcame  the  more  serious  disadvantages  of  so  cramped  an 
eduoatioD.  In  1824  betook  his  position  as  an  artist;  in 
1825  visited  Europe  and  pursued  his  studies  in  Paris;  re- 
turned to  Boston,  and  d.  at  Dedham,  Mass.,  Feb.  14, 186.1. 
Was  a  pleasing  painter,  without  remarkable  force  or  bril- 
liancy. His  portrait  of  Dr.  Spursheim,  taken  immediately 
after  his  death  and  finished  flrom  recollection  (1832),  was 
admired.  0.  B.  Frotbirohah. 

Fisher  (Hon.  Chaslss),  D.  C.  L.,  b.  in  Tork  eo..  New 
Brunswick,  graduated  at  King's  College,  N.  B. ;  studied 
law,  was  admitted  to  the  bar,  and  elected  to  the  provinoial 
Parliament  in  1837.     In  1848-57  was  a  member  of  the 
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azeentin  oooaoii ;  in  I8U  %  aommiwIOBer  to  aodify  the 
proTinoUl  itatntM ;  ftom  Oct.,  18S4,  to  Mmj,  1856,  WM  at- 
torney-gvnerkl,  again  in  18M-81,  and  again  Apr.,  18M. 
Alwayi  adTooatad  th«  anion  of  all  tlia  prorineea  of  Britiili 
Amariaa,  and  in  1867  wai  a  memlMr  of  tlie  oonfannoe  of 
the  repreMntatiTes  of  British  North  Ameriea  in  Iiondoa, 
hj  whioh  the  tarma  of  the  union  were  arranged.  I*  (1874) 
a  judge  of  the  nprame  eonrt  of  New  Bmniwiefc. 

Fiiher  (Baxvczn),  D.  D.,  Ameriean  Universalint  sler> 
gymao,  b.  In  Cliarlotte,  He.,  Feb.  6,  1815,  Hai  been  preei- 
dent  of  the  theologieal  department  of  St  liawrenee  Uni- 
Teraity,  Canton,  N.  Y.,  sinoe  Apr.  15,  18S8, 

Fisher  (Blwood),  American  editor  and  •tatlitloal  writer, 
b.  Oot.  1, 1808 ;  though  of  Quaker  deeoent,  for  yeara  de- 
fended Amerioan  ilareiy  and  adroaated  the  seoeuion  of 
the  Southern  Statei.  The  Southern  Free;  eitabltshed  by 
him  in  1850  at  Wathington,  D.  C,  had  thii  arowed  object. 
O.  at  Atlanta,  Oa.,  Oct.  1,"  1862. 

Fiaher  (acoRei  Jacksoh),  M.  D.,  b.  Nor.  27,  1825,  in 
Wettaheater  oo.,  N.  V. ;  graduated  in  madioina  at  the  medi- 
oai  department  of  the  New  York  Univartity  Mar.  1,  1849; 
phyiioian  and  surgeon  of  the  mala  and  female  department* 
of  the  New  Yorli  State  prisona  at  Sing-Sing  in  1853-54; 

Sreaidentof  the  village  of  Sing-Siog  1856;  fellow  of  the 
few  Yorlc  Aoademy  of  Medicine  1857 ;  permanent  member 
of  the  Madioal  Sooiety  of  the  State  of  New  York  1857; 

{reaident  of  the  Medical  Society  of  Weatoheater  oo.,  N.  Y., 
857-58;  permanent  member  of  the  American  Medical  Aa- 
looiation  1858 ;  honorary  degree  of  A.  M.  from  Madiaoa 
UniTetaity  1850 ;  oortesponding  member  of  New  York  Ly- 
oenm  of  Natnnl  Hiato^  1860 ;  oorresponding  member  of 
New  York  Historieal  Society  1862;  vioe-president  Medical 
Sooiety  of  the  State  of  New  York  1864;  oorreaponding 
member  of  the  Oynaacological  Society  of  Beaton  1869 ;  re- 
aigned  (after  20  years'  service)  aurgeon  Seventh  brigade 
N.  Q.  a.  N.  Y.  1873;  president  of  Medical  Sooietv  State  of 
New  York  1874.  Author  of  Biofrapkieal  SktMu*  of  De- 
ceaeed  PhgeieioHi  of  WeelcheeUr  eo.,  JV.  f.,  1861 ;  Oa  Ani- 
«m(  SiAelaneee  emploiied  ae  Iteditinte  bj/  the  AaeienU,  1862  ; 
D^iloleratoiomi,  ait  jSeeaji  o»  Compoimtt  Human  Itonttere, 
pp.  200,  33  lithographic  platee  of  126  flgurea,  1865-68 ;  On 
tit  Tnjhtmu*  ^f  Matirnal  MetUal  Emotion  in  tke  Production 
of  MoMtere,  pp.  55, 1870. 

Fliher  (Obomb  P.),  b.  in  MUfoid,  Keot  ao.,  DeL,  Oot. 
13,  1817;  graduated  at  Diokinaon  College,  Ps.,  in  1838; 
was  admitted  to  the  b«r  in  1841.  la  1843-44  was  in  the 
Delaware  bonae  of  representatires;  in  1810  was  seorstary 
of  state  for  Delaware ;  in  1850  was  appointed  a  eommii- 
sioner  by  President  Taylor  to  settle  elsims  against  Braail ; 
from  1866  t«  18M  was  attorney-general  of  Delaware  and 
a  representative  in  Congress  1861-63.  President  Lincoln 
appointed  him  to  a  Judgeship  in  the  supreme  court  of  the 
Diatriot  of  Colnmbia.  In  1874  he  was  appointed  district 
attorney  of  the  District  of  Columbia. 

Fiiher  (Ocobox  Park),  D.  D.,  was  b.  in  Wrentham, 
Maaa.,  Aug.  10, 1827;  graduated  at  Brown  Unireraity  in 
1847,  and  atudied  theology  at  New  Haven  (1848-.4S),  at 
Andover,  where  he  graduated  in  1851,  and  in  Oermany. 
Became  professor  of  divinity  in  Yale  College  in  1854,  and 
in  1861  was  transfarred  to  uia  chair  of  ecclesiastical  hia- 
tory.  The  degree  of  D.  D.  was  conferred  on  him  by  his 
alma  mater  in  1866.  Has  published  Snay  on  the  Super- 
natural Origin  qf  Chriitianitjf  (1865),  L^e  of  Benjamin 
SiUiman  (1866),  Bietoryof  the  Se/ormation  (1873),  and 
numerous  articles  in  the  Bibliotheea  Sacra,  North  Ameriean 
JRevieiOf  Britieh  Quarterly,  and  Ifew  SiUflander,  Since  1866 
baa  been  one  of  the  oditora  of  the  Jfew  Englauder.  Hla 
writinn  ate  marked  by  learning,  aouteneaa,  aolldity,  and 
breadth  of  vision.  K.  D.  Hitchosck. 

Fisher  (Jobr),  bishop  of  Rochester,  b.  at  Beverley, 
Yorkshire,  1459,  took  his  M.  A.  at  Cambridge  Unireraity 
in  1491;  in  1501  iwcame  chancellor  of  the  university,  and 
inl504biahopof  Rooheater.  In  1505  waa  master  of  Queen'a 
College,  Cambridge,  and  on  Shrore  Sunday,  1527,  burned 
Tyndale'a  Biblea  at  Paul'a  Cross ;  beaides  this,  in  opposition 
to  the  Lutheran  doctrines,  he  wrote  aereral  tieatiaes.  In 
1530  he  oppoaed  the  diroroe  of  Henry  VIII.  tnm  Catharine 
of  Aragon,  waa  imprisoned  in  the  Tower  of  London  in 
1534,  and,  receirlng  the  cardioara  hat  from  Pope  Paul  III. 
May,  1535,  was  eonricted  for  denying  the  royal  aupremacy 
on  June  11,  and  executed  at  London  June  22, 1535. 

Fisher  (Jobk  Charlton),  LL.O.,  Joumaliat,  d.  Sept., 
1849,  OB  the  Sarah  Sands  steamer  from  England.  Founded 
and  edited  the  Nets  York  Albion,  want  to  Quebec  in  1823, 
and  eonduoted  The  Official  Oacelte,  then  the  Qtiebec  Afer- 
earjf,  and  in  1841  71c  GonMervative,  a  weekly.  Waa  presi- 
dent of  the  Quebec  Literary  and  Historical  Society. 

Fisher  (Jobk  Diz),  M.  D.,  Amerioan  inatruotor  of  the 


aaststad  ia  the  oraanisation  and  maaagament  of  the  Per- 
kins' lastUotioa  for  the  Blind  at  Bostan,  Mass.;  waa  riait- 
ing  physiaiaa  to  the  Maasaohnsetts  Oeneral  Hospital.  He 
wrote  Deeeriftimt  ^  the  SmaU-fx,  Varioloid,  elo.  (1834). 
D.  Mar.  >,  1850. 

Fisher  (JoKlTRAir),  Ameriean  elergymaa,  b.  at  New 
Braintree,  Mass.,  Oet.  17,  1768;  graduated  at  Harraid 
University  1792,  was  licensed  to  preach  Oot.  1, 1793,  sad 
was  minister  at  Blue  Hill,  Me.,  from  July  8,  1706,  to  hia 
death,  Sept.  22, 1847.  Was  a  thorough  Calvinist,  aa  abls 
linguist,  and  eomplled  a  Hebrew  dietionaiy. 

Fisher  (Josbda),  M.  D.,  Amerioan  physician,  b.  at 
Dedham,  Mass.,  May,  1749 ;  graduated  at  Harvard  ITnirer- 
aity  1766 ;  was  aurgeon  in  a  private  armed  ahip  in  1776,  wia 
captured  and  eacaped  to  France,  but  returning  to  America 
aettled  in  practice  at  Beverly,  Mass.  Bequeathed  (20,000 
to  Harvard  University  to  establiah  a  profesaorahip  of  natanl 
history,  was  president  of  the  Massachnaetts  Medical  So- 
ciety, and  publiabed  a  Dieconrte  on  Nareotiee  (1806).  D. 
at  Beverly,- Mass.,  Mar.  21,  1833. 

Fisher  (Redwood),  Amerioan  statistician,  b.  at  Phila- 
delphia, Pa.,  1783;  was  a  merchant  there,  then  edited  a 
daily  paper  in  New  York,  and  published  several  volomea 
on  political  economy,  dying  at  Philadelphia  May  17,  1856. 

Fisher  (Tbobas),  Ameriean  poet  and  scientist,  b.  in 
Philadelphia,  Pa.,  Jan.  21,  1801 ;  «ras  a  merehant  and  ac- 
tive member  of  the  Academy  of  Natural  Seianaea ;  and  paii- 
lished  Dial  of  lie  Staeoni  (1885),  Song  of  the  Sem-AtlU 
(1860),  JtfalAeaialMe  Simplified  and  made  Atttnetif  (1863), 
eta.    D.  in  Philadelphia  ^b.  12, 1866. 

Fisher  (Wuliak  Mark),  Ameriean  painter,  b.  at  Bos- 
ton, Mass.,  Deo.  15, 1841 ;  stndied  with  iieorge  Innis,  then 
in  1864  and  1867  at  Paris,  and  has  painted  many  genre  pic- 
tures, aa  also  landscapes  and  cattle-pieces. 

Fish'eiiea*  The  right  to  oatsh  fiah  on  the  high  seas, 
on  banks  in  the  same^  on  the  coasts,  or  in  the  bays  and 
rivers  of  lands  not  pertaining  to  the  JorisdiotioD  of  any  or- 
ganised state,  ia  open  to  all ;  but  by  iatemational  law,  as 
the  sea  for  a  marine  leagne  is  under  the  Jurisdbtion  of  the 
sovereign  of  the  a4)aining  land,  no  one  can  lawfully  fish 
there  without  liberty  expressly  giren  or  conceded  by  law 
or  treaty.  Mn«b  less  has  any  one  a  right  to  dry  and  curs 
flsh  on  the  soil  bslonging  to  any  organiied  state  without 
permission. 

In  the  treaty  of  1783,  by  whioh  Great  Britain  acknow- 
ledged the  independenee  of  the  American  colonies,  their 
right  to  take  fisn  on  the  Bank  of  Newfoundland  was  ad- 
mitted, aa  well  as  in  the  Oulf  of  St.  Lawnnce  and  at  all 
other  plaoes  of  the  sea  wheiieJhey  had  been  wont  to  flsh  in 
earlier  times.  Liber^  also  was  conceded  to  them  to  take 
fish  without  drying  or  curing  them  on  parts  of  the  coast 
of  Newfoundland  used  by  British  fishermen,  and  "on  the 
coasts,  bays,  and  creeks"  of  all  other  British  dominiona  in 
America;  and  alao  to  take,  cure,  and  dry  flah  in  any  of  the 
nnaettled  baya,  harbors,  and  creeks  of  Nova  Scotia,  Mag- 
dalen Islands,  and  Labrador,  so  long  as  they  should  remain 
unsettled,  but  to  dry  and  cure  fish  after  the  settlement  of 
such  coast,  etc.  "  only  with  the  consent  of  the  inhabitants, 
proprietors,  or  possessors  of  the  ground." 

The  treaty  of  Ghent  (1815),  terminating  the  war  of  1812- 
15,  said  nothing  of  the  right  of  fisheries.  Our  government 
claimed  that  the  old  treaty  of  1783  snrrired  the  war,  atnd 
the  British  government  denied  such  a  claim,  on  the  general 
principle  that  war  dissolres  ordinary  provisions  of  treatiea. 
In  1818  a  oonrention  made  at  London  conceded  to  fisher- 
men from  the  U.  S.  the  right  to  take  fish  on  the  south- 
westam  and  western  coasts  of  Newfoundland  within  oer- 
tain  limits,  on  the  sbons  of  the  Magdalen  Islands,  and  on 
those  of  Labrador  from  Mount  Joly  eastward  and  north- 
ward. The  liberty  of  drying  and  of  curing  fiah  was  con- 
fined to  the  southern  coasts  of  Newfoundland  and  the  ooaat 
of  Labrador,  as  defined  in  the  treaty,  so  long  as  they  should 
oontinne  unsettled,  but  afterwards  only  with  the  consent  of 
proprietors,  aa  before.  These  grants  were  expressly  made 
perpetual,  and  therefore  suspended  only,  but  not  termi- 
nated, by  war.  On  the  other  band,  the  U.  S.  renonnoed 
for  erer  the  right  to  take,  cure,  or  dry  fish  within  three 
marine  miles  of  any  coasts  of  the  British  dominions  not 
named  in  the  treaty.  Liberty  to  enter  bays  or  harbors 
thus  excepted  f>om  the  right  of  fishing  was  granted  for 
purposes  of  shelter,  repairing  damages,  and  obtaining  wood 
and  water. 

In  1854  a  new  treaty  relating  to  the  fisheries  on  the  eaat- 
em  ooasts  was  negotiated,  whioh  went  by  the  name  of  the 
Reciprocity  Treaty,  and  considerably  enlarged  the  liberties 
conceded  to  fiabermen  from  the  U.  8.  The  righta  created 
by  the  old  treaty  remained  untouched  and  unenlarged ; 
thia  treaty  granted  the  additional  right  of  taking  flab,  ez- 
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mod  in  the  bayt,  hwbon,  and  aneki  of  Cmadk,  Naw  Bms- 
iriek.  Mora  Seotla,  Prinm  Bdward'i  Iilaod,  aad  of  the  ial- 
mndi  thereto  a^j^oent,  and  the  pemluion  of  landing  to  diy 
their  aeti  and  care  flah  oa  all  these  ooaati,^  well  as  on 
thoaa  of  the  Magdalen  Iilanda ;  prorlded  it  be  done  with- 
out interferenee  with  private  property.  From  the  peraiie- 
aiona  giren  by  thii  treaty  those  of  aatshing  aalmon  and 
ahad  wad  of  llahing  in  the  moath*  of  riren  were  ezoeptod. 
On  the  other  hand,  almilar  libertiei  wen  giren  to  Britieh 
fliheraen  to  flih  along  the  thorei  of  the  U.  B.  as  Akr  8.  as 
the  S6Ui  degree  of  latitude,  with  siinUar  pennissioa  to  dry 
and  onre^  aad  with  the  reservation  of  fisheries  similar  to 
those  already  mentioned.  Other  rights,  snoh  as  the  fV«e 
navigation  of  Lake  Miohigan  by  both  parties,  and  that  of 
using  the  St.  Lawrenoe  within  British  torriloiy,  were  pro- 
vided for. 

This  treaty,  terminable  after  ten  years  on  twelve  months' 
notioe^  was  aetaally  terminated  by  the  astion  of  the  U.  8. 
Xar.  17,  18W,  in  pnrsnanea  of  notioe  given  a  year  before. 
Consequently,  the  treaty  of  1818  alone  regulated  tho  fish- 
eries on  British  Amerioan  eastern  ooasts,  and  maay  irri- 
tating ezeroises  of  power  and  slalms  that  the  Americans 
had  surpassed  their  rights  ooeurred  on  the  part  of  the  au- 
thorities of  the  British  dominions.  Five  y^rs  passed  away 
before  the  tieatjiof  Washington  of  1871  put  the  fisheries  on 
a  new  basis.  In  this  treaty  most  of  the  partienlars  whioh 
enter  into  the  inteieoorse  of  border  states  were  oonsidered, 
and  form  a  system  in  wbieh  the  advantages  were  intended 
to  he  equal.  The  fisheries  ware  again  plMed  subatantially, 
as  far  as  rights  of  fishing,  earing,  and  drying  were  eon- 
eamed,  on  the  basis  of  the  reoiprooity  treaty  of  1864 ;  only, 
tho  southern  limit  of  British  rights  of  filhing,  ete.  along 
the  ooasts  of  the  U.  S.  was  moved  northward  to  the  3tth 
paralleL  A  new  and  important  feature  of  the  treaty  was 
that  of  article  21,  the  admission  of  flsh-ofl  and  fish  (exeept 
fish  of  inland  waters  and  fish  preserved  in  oil)  into  the  ter- 
if  tories  of  the  U.  S.  from  those  of  the  Dominion  of  Canada 
and  of  Prinoe  Bdward's  Island,  being  the  produoe  of  their 
fisheries,  and  m'ee  vend,  free  of  duty.  Another  provision 
of  the  treaty  arose  (Vom  the  claim  on  the  British  American 
side  that  the  oonoessiona  were  of  more  value  to  the  U.  8, 
than  to  themselves.  In  order  to  determine  this,  article  S3 
provides  for  the  appointment  of  commissioners  to  meet  at 
Halifax  aad  determine  what  gross  sum,  if  any,  ought  to  be 
paid  to  the  British  government  as  a  compensation  for  the 
excess  of  advantages  conceded  to  the  U.  8.  Such  eomaia- 
sioners  have  been  appointed,  but  have  not  yet  met  (1874). 
This  part  of  the  treaty  of  Washington  is  by  artleia  S3  tar- 
minabl*  after  tan  years,  and  after  one  years  natioe. 

T.  0.  WOOUBT. 

FtakeriM.  Under  this  deatnation  an  embraced  all 
that  rebtss  to  the  capture  of  fishes  oa  a  large  ttait,  tba 
mode  of  earing  and  preparing  them,  aod  the  economhsal 
and  statistical  information  relating  to  iBem.  Involving, 
etjBologieally,  the  consideratioa  of  fishes  in  the  original 
or  popnuv  signifioaaoe  of  that  term,  it  Is  still  used  in  con- 
neetion  with  the  pursuit  of  all  the  animals  of  eeonomio  im- 
portance formerly  (and  still  popularly)  confounded  under 
the  name  of  "  fishes ;"  it  hence  relate*  not  only  to  the  true 
fishes,  but  also  to  the  cetacean  and  even  pinniped  mam- 
mals and  Invertebrate*  whioh  are  tb*  ol;)act  of  a  regular 
industry  j  it  is,  however,  unices  qualified,  to  be  understood 
to  refer  to  the  fishes  and  the  cetaceans. 

The  fisheries  may  be  considered  with  refereaee  to  the  ob- 
jects of  pursuit,  the  plaees  and  modes  of  eaptuia,  and  the 
numbers  and  vain*  of  the  capture*.  We  have  only  spaea 
to  consider  (I)  tha  subjects  of  capture,  and  (2)  statistics  re- 
specting them  BO  far  as  the  U.  8.  are  eoneeraed. 

Itsaving  out  of  consideration,  for  tha  present,  "whal* 
flshertes  and  "  seal  fisheries,"  the  fisheries  par  exeMate* 
will  be  treated  of  and  may  be  eonsldered  under  the  heads  of 
sea  fisheries,  in-shore  fisheries,  and  lake  fisheries. 

Sea  fitkeriat. — Those  whose  objects  of  pursuit  are 
found  in  the  high  seas,  and  which  may  engage  together  the 
industiy  of  several  nations  on  common  or  neutral  aronnds, 
may  be  designated  sea  fisheries.  The  subjects  of  toeae  are 
chiefiy  arctopolltao  species — that  is,  those  whioh  are  gen- 
erally distributed  in  the  colder  regions  of  the  northern 
hemisphere — and  are  severally,  in  the  order  of  their  im- 
portanee,  the  cod-fish,  the  mackerel,  and  the  herring. 
These  are  all  too  well  known  to  be  desaribed  here,  but  in- 
formation respecting  them  may  be  found  under  their  seve- 
ral names  in  the  alphabet.  It  is  only  neaeesary  to  add 
here  information  in  brief  respecting  their  economical  rela- 
tions and  mode  of  capture. 

The  cod-fish  tar  ontranks  all  others  in  its  oommereial 
value  and  in  the  numbers  taken.  Besides  forming  the  ob- 
jects of  capture  on  fitting  coasts  between  the  40th  and 
60th  degrees  of  latitude,  it  ia  foand  in  immense  numbers 
on  the  great  Banks  of  Newfoundland,  a  table-land  in  the 
■ea  about  SSO  miles  long  by  about  180  in  width;  thithsr 


Tassels  of  the  Kng^ish,  Americans,  and  French  resort; 
there  the  fish  is  taken  in  great  numbers,  on  favorable  occa- 
sions the  man  being  incessantly  employed  in  pulling  in 
the  line*,  which  are  aearsaly  thrown  in  baited  Mfore  they 
aia  puUad  oat  with  fishes  attoched,  so  that  a  single  man 
oeeasioaally  take*  800  to  400  a  day.  From  the  nature  of 
their  habitat,  as  well  as  on  account  of  the  facility  with 
which  they  toke  the  hook,  the  fishery  for  them  is  almost 
satiroly  restricted  to  line-fishing,  the  baits  used  being  va- 
rious, but  by  praferenaa  oapelin,  barring,  and  squids.  Some 
an  sold  bith  (bat  form  a  very  souul  proportion  of  the 
total) ;  most,  after  their  heads  aro  out  off,  are  split  and 
flattened  oat,  salted,  and  dried  on  flakes ;  their  tonguea  are 
also  separately  preserved;  the  liver  forms  an  important 
oontribution  to  medicine  in  the  form  of  cod-liver  oil  for 
consumptive*;  the  air-bladder  yields  a  valuable  glna;  and 
the  inteatin**  even  are  in  some  countries  nscd  as  a  bait, 
espaeially  for  tha  sardine  fishery.  It  has  been  the  object 
of  a  well-known  fisheiy  since  at  least  as  early  as  the  four- 
teoitb  century. 

The  mackerri  Is  a  speeies  which  periodioally  approaches 
tha  coast*  in  the  nortnem  seas  in  immense  schools.  One 
of  the  visltotions  is  mad*  in  the  spring  of  tha  year  by 
larger  fishes,  and  another  in  the  faU  or  early  winter  by 
smaller  ones.  On  their  Brst  approach  they  an  compara- 
tively poor,  but  soon  become  fat.  They  are  caught  with 
linay  and  also  with  deep  nets  with  meshes  just  large  cnongh 
to  prevent  them  firom  passing  through;  the  night  is  in 
many  phuses  regarded  as  being  tb*  most  favorable  time  for 
fishing;  the  baits  used  an  various,  almost  any,  and  even 
the  hue  hook,  being  often  eagerly  seised  upon.  For  cur- 
ing they  are  split  along  the  middle  of  the  belly  to  th* 
bead,  aad,  with  their  hcMUntained,- salted  or  pickled. 

Both  the  cod  and  mackerel  (in  common  with  allied  speci**) 
depout  eggs  whose  apecifie  gravity  is  so  light  ihit  they 
ascend  to  the  surface  and  there  undergo  devclt^mcnt. 

The  herring,  like  the  mackerel,  ia  a  deep-water  fish  whioh 
visit*  the  ooasts  periodically  for  the  purpose  of  finding 
spawniag-gTOnnds.  It  assoeiat**  in  immense  schools,  of 
which  the  females  are  said  to  ex«e*d  the  male*  in  th*  pro- 
portion of  more  than  three  to  one.  The  principal  season 
for  its  capture  is  tha  spring ;  it  is  eaught  in  deep  nets  whose 
meshes  are  Just  suflleient  to  restrain  fh>m  passing  through 
ordinary  sisad  fishes,  and  thus  somewhat  smaller  than  those 
oaedCiMrmaakeisi.  They  an  ohiefly  cured  by  being  amoked, 
a  pr*»*s*  introdatad,  it  is  said,  by  a  native  of  Holland 
named  Bnekols,  in  the  fifteenth  century. 

Tha  eggs  of  th*  herring  are  deposited  on  the  ground,  and 
then  baoeaae  matured  and  hatched. 

/a-sier*  Fimluri—. — The  in-shon  fisheries  by  whioh  the 
vaitoa*  marketa  of  thar  country  are  supplied  with  fresh 
flsb  an  very  eztansire^  employing  many  thousand  men, 
and  the  objects  of  eaptun  are  quite  numerous.  Between 
80  and  100  speeies  may  be  seen  at  one  season  or  another 
every  year  in  the  markets  of  tha  oity  of  New  Tork,  but  in 
this  BMBber  are  included  a  few  lake  and  river  fiahea,  as 
wail  aa  the  off-shore  and  in-shore  species;  comparatively  a 
small  number  of  these,  however,  are  of  great  economical 
importfiaoe,  and  chief  of  these  are  the  shad  (^<o«a«am'({i«- 
SMia),  river  herring  (PimoMnu  mcdiotrit),  alewife  (Porno- 
lob¥»  ptmdolianngiM),  por0  {Sttnotnau  argmpt),  rock- 
fish  or  striped  bass  (J(<ice««7ta<a(iu),  and  blueflsfa  (iVnaato- 
mmtHMamx),  These  fishesarachieflv  caught  in  pound-nets, 
aad  a  eonaidenUe  supply  is  also  obtained  by  the  hook  and 
Una,  a*  well  as  by  seines  and  (in  the  case  of  the  anadro- 
aous  dupeids)  by  giU-aets  and  f^^kes.  Then  has  been  for 
some  time,  and  still  is,  a  growing  tendency  to  the  eonoen- 
tration  of  the  industry  on  the  coasts  in  the  handa  of  small 
euiitalists,  who  erect  aod  own  pounds,  sometimes  in  con- 
sioerabie  number,  at  different  points  along  the  ahan. 

Another  industry  of  recent  origin  and  of  rapidly  increas- 
ing importance  is  the  appropriation  of  the  menhaden  or 
mossbnnker  for  preservation  in  oil  as  sardines.  Although 
inferior  to  the  true  sardine,  it  appears  to  be  favorably  rs- 
eeived  by  a  large  oommunity,  inasmooh  as  there  are,  eape- 
cially  in  the  Stote  of  New  Jersey,  nveral  large  factories  de- 
voted to  the  curing  of  tha  fish  in  this  way.  Their  bones 
are  softoned  for  this  parpose  by  exposure  to  steam.  Until 
within  lata  yean  the  menhaden  had  been  used  almost  solely 
as  manure  or  for  conversion  into  oil  and  guano.  An  ex- 
tensive industry  of  this  kind  is  also  carried  oa  in  Norway. 
Lakt  /'wten'es.— Extensive  fisheries  are  also  carried  on 
in  the  great  lakes  between  the  U.  8.  and  Canada.  The  ob- 
Jeats  of  capture  are  of  course  IVvsh-water  species,  and  th* 
moat  Important  are  two  Balmoninea:  (1)  the  salmon,  or 
Mackinaw  trout  {Salmo  namagauk),  and  (2)  the  sisoowat 
{Salmannomt);  two  Ooregonines :  (1)  the  white-fish  (Omv- 
gnnut  alias)  and  (2)  the  Ihke-herring  (Aryyresoma*  cUtpei. 
formit) ;  and  the  lake-sturgeon  (Aei>«aMr  ruiteimciw*). 

The  salmon  or  Mackinaw  trout  reaohes  aa  average  weight 
of  aboat  S  pounds,  rithoogh  it  firequently  attains  a  weight 
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of  15  pounds  or  more,  exoeptioaally  reaehing  eran  abont 
100  pounda.  Except  in  the  apawoing  aeaaoD,  it  ia  foond  in 
comparatirely  deep  waten  of  the  lakea,  a  depth  of  over 
thirty  fathoma  being  the  moat  farorable  for  finding  them, 
although  aome,  in  winter,  are  eaught  in  oomparatively 
ahallow  bays,  through  holea  out  in  the  ioe.  They  are  taken 
almost  ezoluaiTely  in  gill-nets,  but  are,  however,  easily 
taken  by  the  hook,  as  they  are  extremely  ravenous,  and 
will  bite  at  almoat  any  bait.  Their  ehief  food  in  the 
depths  which  they  affect  is  a  peenliar  species  of  herring- 
like whito-fiah  or  oisco  (Argyrotomiu  tfogii)  peeoUar  to 
auch  depths. 

The  siscowet  is  a  smaller  flsh  than  the  preceding,  only 
averaging  about  4i  pounds,  and  one  of  8  pounds  weight  is 
unusually  large.  It  inhabita,  except  during  the  breeding 
aeason,  the  deep  waters  of  Lake  Superior,  rarely  going  up- 
ward beyond  the  horizon  of  forty  fathoma  below  the  aur- 
faoe.  It  ia  caught  with  gill-nets.  Its  food  appears  to  eon- 
sist  in  large  part  of  a  peculiar  Cottid  or  aonlpin  ( Triglop- 
tit  Thomptonii)  found  in  the  same  waten. 

The  white-fish  variea  in  aiie  with  the  locality,  at  aome 
places  averaging  li  pounds,  and  at  other  places  as  much 
as  4  pounds  or  even  more,  and  exceptionally  it  is  said  to 
roach  the  weight  of  22  pounds.  It  fk«quents  the  moderately 
deep  waters  of  the  lakes,  but  also  approaches  the  shoal 
waters,  and  is  caught  in  pounds  as  well  as  gill-Data  and 
seines.  Its  food  consists  of  minute  omstaceaus  and  mol- 
lusks.     It  will  very  rarely  take  bait 

The  lake-herring  (which  has  no  relation  to  the  sea  or 
river  herrings)  averages  in  weight  about  9  or  10  ounoes, 
frequents  shoal  waters,  and  is  caught  chiefly  in  pound-nets. 
It  is  very  destructive  to  spawn,  and  especially  that  of  the 
white-fish,  feeding  upon  it  by  preference. 

The  atnrgeon  is  the  largest  of  the  lake  fishes,  averaging 
little  less  than  i  feet  in  length  and  about  &0  ponnds  in 
weight.  It  frequents  the  ahoal  waters  of  the  lakes  and  their 
bays,  and  is  generally  oanght  in  pound-nets.  Its  food  is 
chiefly  the  various  kinds  of  mollusks  (bnt  especially  the  thln- 
sfaelled  ones]  occurring  in  the  stations  which  it  frequents. 

On  the  Pacific  coast  of  the  U.  S.  are  numerous  peculiar 
species.  Among  the  moat  prominent  of  theae  are  the  ape- 
ciea  called  rook-fishes  (BoorpanidsB)  and  the  so-called 
perches,  under  which  name  is  confounded  a  number  of 
viviparous  fishes  (Embiotooida)).  Other  esteemed  species 
arc  the  turbot-^Plallckthjit  ttellatut)  and  several  species  of 
flat-fishes,  confounded  under  the  name  of  sole;  the  ao- 
called  sea-bass  (^(ractoseioa  nobilii),  which  belongs  to  the 
family  Soiffinidse,  and  the  so-called  sheepahead  {Pimelome- 
topon  putcktr),  belonging  to  the  same  family  as  the  Eastern 
tautog  or  black-fish.  There  are  also  several  apeciea  of 
■melts,  representing  the  families  AtherinidsB  and  Micro- 
stomidts,  and  the  cod  of  the  San  Francisco  market  ( Ophio- 
don  etongatiu),  which  is  in  nowise  related  to  onr  own  cod- 
fishes, but  belongs  to  a  peculiar  family  (Chiridm),  The  true 
codfish  ia  not  found  in  the  Callfomian  waters. 

StiUutie: — The  statistics  of  American  flsheriet  hare 
been  collected  in  a  very  unsatisfactory  manner,  and  repre- 
sent quite  Inadequately  the  facts  respecting  the  different 
branches  of  industry  and  their  relationa  inter  •«.  Ttiia  has 
been  appreciated  by  none  more  clearly  than  by  the  auper- 
intendent  of  the  late  oenana  (Qen.  Franoia  Walker)  and  the 
preaent  chief  of  the  bureau  of  atatistioa  (Hon.  Edward 
Toung) ;  to  the  latter  gentleman  we  are  under  great  obll- 
gationa  for  manuscript  transcripts  of  tabulated  statistics 
relating  to  oar  flaheri6s  from  the  archives  of  his  bureau ; 
and  from  these  we  have  selected  the  most  slgnifloant  for 


present  pnbHeatioB.  Bailable  statisUos  respecting  onr  lak  • 
fisheries  have  not  yet  been  published,  tnit  with  the  consent 
of  the  U.  S.  commissioner  of  fisheries  (Prof.  S.  F.  Baird) 
we  have  been  favored  by  the  deputy  oommissioner  (Mr.  J. 
W.  Hilner)  with  statistics  collected  by  him  for  publication 
in  the  forthcoming  report  of  the  commissioner;  and  the 
seleetion  from  them  herewith  published  will  give  at  least 
some  idea  of  an  industry  which  has  grown  into  importance 
within  a  eomparatively  few  years,  and  concerning  whioh 
very  little  is  ezaotly  kaown  even  to  the  few  specially  in- 
terested in  the  subject. 

Statistict  o/  Product  and  Cotuumptt'on  of  Fttherin  in 
variotu  eomtritt,  in  order  o/valutt. 


Norway^ 

France 

United  Sutes  .„ 
Great  Britain... 

Russia 

Newfoundland . 

Nova  Scotia 

Holland 

Ital 


Italy... 
Sfitk. 


Japan « 

Austria 

Slam 

Canada  » 

Denmark 

Oerman  Zollvereln 

Sweden  - 

Fortngal 

New  Brunswick 

Belgium _ 

Frinoe  Edward's  Island  ■ 
Gieeoe— 


Total t7»,6a8,aM 


Vllneor 


tlil,<25,4IS 
12,807,1  IS 
8,808,196 

7,803,870 

S,74j.000 

6,600,000 

8,476.462 

8,100,000 

8,048,000 

8,000,000 

2,800,000 

1,780,000 

1,600,000 

1,225,000 

1,109,000 

1,000,000 

1,000,000 

800,000 

800,000 

480,000 

400,000 

280,000 


Annot] 
CooBMuptloa. 


Si.iii«i,ono 
9.W«,786 
8,777,954 
9,429,431 
8,659,,'i68 

2-14,898 

374,770 
S,10S,620 
S,426,97« 
.'1,496,825 
2,afi2,fA5 
2,813,808 
1,177,708 
1,096,770 
1,027,991 
5,500,056 
3,126,44* 
1,695,693 

192,.57» 
1,369,099 

100,086 

3a;,ooo 


78,169,188 


oaplti, 


10.60 
26 


It 
S.0O 
1J3 
88 
24 
88 
07 
08 
10 
41 
88 
16 
76 
48 
76 
27 
1.24 
30 


Statement  of  Ve—ele  of  the  V.  S.  Enrolled  and  Lieeneed  in 
the  Cod  and  Mackerel  Fieheriee  dttn'ng  the  fiecal  year* 
from  June  30,  1854,  '«  •'"a*  *"»  1874,  inclutive. 


Subsequent  to  the  year  1867  the  cod  and  mackerel  flsheriet 
aie  combined  under  the  head  "  Cod  Fisheries." 


Domettte  Export!  of  Fith  from  U.  S.  from  1854  *°  1874t  inelaeim. 

Tmn. 

DiMoc 

gmotoS. 

Plot  led. 

PnMmd 
la  oil. 

FTHb. 

OtUroirai. 

awi. 

Sola. 

Inmla. 

kiifi. 

Sols. 

»>M. 

dota. 

»<At. 

1854 

181,816 

389,978 

25,209 

3,673 

162,187 

1856 

119,928 

879,893 

16,988 

1,505 

Si-"' 

1856 

168,971 

578,011 

80,801 

4,065 

173,939 

1857 

174,766 

570,348 

85,769 

2,313 

311,383 

18-58 

161,269 

487,007 

30,470 

3,375 

197,441 

1859 

209,860 

642,901 

84,948 

3,307 

208,760 

1860 

219,628 

890,088 

83,815 

2,4.33 

191,634 

1861 

219,824 

634,941 

48,883 

2,662 

244,028 

1862 

260,819 

712,584 

66,575 

8,.5.38 

380,686 

1868 

228,234 

921,131 

74,798 

\7tm 

429,316 

1864 

192,606 

967,918 

73,766 

12,190 

808,868 

29,548 

1865 

157„M2 

1,107,955 

56.790 

8,670 

632,090 



13,890 

1866 

139  693 

734  427 

83,894 

7,288 

860,074 

192,198 

1867 

109,114 
129,074 

m:^ 

23044 

4.372 

317  494 

189,281 
184,774 
65,348 
68,181 

1868 

24,163 
S4i338 

6,967 

209,461 
213.455 

1869 

88,415 
111,673 

898,836 
679,334 

1870 

80,035 
29,663 

353,211 

844,117 
440,413 
635,533 
677,171 

1871 

119,618 

593,598 
588,194 
569,161 

236,369 

89,983 

1872 

126,613 
118,076 

80,643 
16,747 

309077 

67,832 
64,577 

1878 

109,201 

.......*• 

1874 

120,982 

612,589 

29,000 

...... 

226,041 



66,974 

1,128,206 

ntctiYmn 

tH4  W  ISTi, 
iHluln. 

OolFlihwlM. 

IbelnnI  riikntM. 

Total. 

Tmu. 

Tou. 

Tons. 

1864 

111,928 

36,041 

146,960 

1855 

111,915 

21,625 

133,540 

1856 

102,463 

29,887 

182,839 

1857 

111,868 

28,328 

140,196 

1858 

119,353 

29,694 

148,846 

1889 

129,637 

27,070 

156,707 

1860 

186,663 

28,111 

162,784 

1861 

137,666 

54,795 

192,461 

1862 

133,601 

80,696 

304,197 

1863 

117,290 

61,019 

168,309 

1864 

103,743 

66,499 

159,241 

1865 

66,185 

41,309 

106,894 

1866 

51,643 

46,689 

98,281 

1867 

44,587 

81,498 

76,065 

88,887 
63,704 
91,460 
92,865 

1868 

83,887 

1869 

62,704 

1870 

91,460 

1871 

92,866 

,^ 

1872 

97,647 

„„ 

97,547 

1 

1873 

109,618 

109,518 
78,290 

1874 

78,290 

1 

DiuillLLU  1 


'  FISHEBIES. •  125 

/■yorit  o/FMfivm  Oamada  ami  e(W  BriHth  North  Awuriean  Provinett  (firm  uf  dutg),  other  than  vndtr  iht 
Roe^froeitf  J\roalg,/or  iho  huff  goar  lo  Jmu  SO,  ISSS,  and  the  Jieeal  geare  ending  June  SO,  1866-68. 


imn. 

DtMor 

Slaokal. 

Flanal. 

AUatbardakarrali). 

AII«lhar(iu>tlsUmb). 

ir«u  1835 
1836 
1857 
1838 
1839 
18(0 
18(1 
18(2 
188S 
18(4 
1863 
flr.  July  1, 1863, 
toUar.l7,ie83, 
eap.  of  tnat^. 

bNa. 

228,064 
933,086 
278,774 
301,917 
202,876 
183,4(1 
181,132 

9,789 

data. 

1.16-2,983 

1,172,916 

1,828,969 

1,389,833 

943,603 

684,3(8 

483,631 

6,064 

18,787 

28,784 

Mb. 
1,088 

SfiHt 

Mia. 

dala. 

19,360,744 
13,289.717 
10,448,069 
13,244^ 
8,847,099. 
1LS77,887 
4,718,873 
4^2,964 
(,141,806 
8,914^ 

6,211 
348,788 
470,416 
841,833 
422,306 
813,491 
413,201 
187,387 
144,306 
234,126 
197,932 

S26,7U 

::;!:™ 



241,412 

61,281 
45,691 

'«o,4n 

71,782 
28)082 

£nporU  of  Fvihfrom  Canada  and  Britith  North  American  Promneet  from  Uar.  17, 1S66,  to  June  SO,  1874- 


lan. 

Stva^ 

HeiTlDi, 
(tparOd. 

Balmon, 
•aparbM. 

All  othor  In  bbb., 
(IJOparbbL 

All  Bot  In  bMa.  lold  br 
wol(bmtau.parl»Ibi. 

Timbud 

eund,  nelor 

Am.  bb. 

Olfaonnot 

olMvbon 
■peoiHed. 

Total  Dn^. 

ISM 

1887 
18(8 
1869 
1870 
1871 
1871 
1878 
1874 

Mb. 
3,810 

77,803 
41,633 

77,731 
89.698 
89,683 

dali. 
48,117 

675,986 
364,429 

'Mb, 
2,070 

97,895 
84,801 

64,200 
33,039 
63,931 

dob. 
8,489 
821,404 
181,860 

223,144 

179,377 
+229,522 

Mia. 

488 
6,216 
6,313 

dob. 
1,975 
123,323 
90,090 

bUa. 
16,892 
24,829 
14,1M 

dob. 
29,697 

ie2,(M 

64,912 

poinda. 
1,031,190 
6JI06,942 
7,788,017 

dob. 

26,888 
197,686 
230,204 

dob. 

dob. 

48,997  Al 
S08,192J!(7 
216,372.00 
237,084.00 
268,964.00 
S7«,270.0( 
M0,4n.00 

ei^datT 
1,117,7OT 
1,169,407 
1,201,173 

27ii»7 
830,337 

EE 

438^410 

605,778 
•802,460 



833,761 

J278,687 
148,989 

••■*»•.• 

AotuitM  of  the  Number  <^  Pounde  of  Lahe  Fiihet  received  iy  Firet  Handler!  for  the  year  187t. 


Pbao. 

Baidaab. 

Mbadbk. 

Son  Sob. 

Lako-bacrlsf. 

8tortaaa. 

(all  lnh. 

Bocheater,  H.  Y 

11,713 

1,471,028 

198,446 

187,498 

27,820 

1,016,848 

'•W 

197,891 
1,263,093 
2,846,100 

471,468 

4,7i2,'iw 

78,000 
W4,°408 

«^mo 

656,530 

34,4m 
601,046 

12,000 

76,608 
883,603 
1(0,880 

23,000 

17,"784 

98.207 

1,360,249 

146,600 

913,232 

l,fle0,4B0 

21,000 

183,140 

167,675 

720,800 
1S,M7 

8,006,000 

832,300 
2,319,300 

270,0W 

BulRdo,  N.  Y. 

Erie,  pi. 

Aahtebolii,  6. 

CteTdsnd  '6. 

Put4ii-Baf,  0. 

Toled<k  0.. 

Detroit.  llieb„ 

Hieklnsw  Mich 

HHwrnkee,  Wlj. 

Chicago,  m. 

Id  the  huUs  of  Teasel*) 
frown  In  on  Lake  8u-  V 
perior. ) 

Totri.- _ 

13,(80,427 

1,168,206 

2,887,808 

4.122,621 

743,(47 

10,199,8M 

The  two  port*  bandliDg  the  largest  omomts  of  fish 

are  Chiosgo 

and  Baffalt 

1,  as  shown  in  the  following  table : 

Float. 

Budiak. 

MtaodSak. 

atftSak. 

aMrgaou. 

BoltSah. 

ToMI. 

Talao. 

BulIUo,N.T.... 
CUesgo,  Ul. 

2,418,730 
VW.IW 

18,800 

937,830 
17,784 

'iajm 

23',mV 

8,008,(00 
2,819,800 

6,874,100 
7,4(1,104 

t83t,«23iM 
414,717JiO 

The  fishes  in  the  preoeding  tables  are  slaasifled  aocording 
to  the  system  adopted  at  Sandusky,  Toledo,  and  Cleveland. 
Vnder  this  system  the  marketable  flshea  are  divisible  into 
several  classes:  (1)  "hard  fish,"  inoluding  the  wall-eyed 

fike  or  pickerel  (Stitoetedion  Amerieannm),  the  black-bass 
Mieropterue  nigrieane),  the  Oswego  bass  (Micropterua  eal- 
moidee),  the  lake-pike  {Eeox  Inciue),  the  maskellunge 
{Eeox  nobilior),  the  salmon-tmat  {Satmo  namayeueh),  the 
white-fish  {CoregonM  albiu),  and  the  skinned  oat-fishes, 
selling  for  the  highest  prices  in  the  market ;  (2)  "  soft  fish," 
under  which  are  comprised  the  B&uger  (Stieoetedion  gritewn), 
the  white-bass  (Roccut  ehrj/eope),  the  snckers  {Calottomiu 
teree,  Catoetomwi  aureolua,  and  Catoetomue  melanope),  and 
the  earp  (Carpiodee  eyprinm) ;  (3)  "  mixed  fish  "  includes 
both  kinds;  and  several  species  are  kept  independent  of 
these  categories.  All  qaantities  exchanged  between  the 
places  named,  after  being  recorded  for  their  original  mar- 
ket, are  deducted  from  the  receipts  of  the  subsequent  one, 
and  hence  arises  the  difference  in  the  several  tables  for 
Buffalo.  The  Sgnres  opposite  Sandusky  include  both  the 
fresh  and  salt  fish ;  those  for  Mackinaw,  Oreen  Bay,  and 
Milwaukee  are  incomplete.  The  sum-total  of  this  record 
is  32^39,508  pounds  of  fish,  and  their  value  was  aboat 
$1,400,000.     ^e  mannfaoinre  of  caviare  from  the  roe  of 

*0f  tbb,f^eeorduty,  89,303  barrels;  value,  0800,910.  f  51,428 
barrels;  value,  $181,321.  t  Ot  thia,  sardines  and  anchovies  pr»- 
served  in  oil  or  otherwise,  dutiable,  value,  S3327.  {  Sardines, 
etc,  $126. 


the  lake  sturgeon  is  an  aooessory  industry  of  Importance 
recently  introduced  into  the  U.  S. 

With  the  figures  in  these  tables  may  he  compared  those 
for  1873  of  the  Canadian  province  of  Ontario.  The  Cana- 
dian cabinet  has  a  minister  of  fisheries  and  marine,  and 
the  statistics  in  the  Dominion  are  collected  much  more 
systematically  and  thoroughly  than  in  the  V.  S. ;  and 
those  here  given  will  afford  some  idea  of  the  relative 
proportions  of  the  several  species  taken  in  the  lakes. 
The  orthography  of  the  names  is  that  used  in  the  official 
reports. 

Kind*,  QuanHtiee,  and  Prieet  («■  coin)  of  Fieh. 


aamb. 

Pooda. 

Haakar. 

Vi 
rnab. 

Joa. 
Flekbd. 

Total 
Taloo. 

Whlte4sh... 
w 

« 

Trout „.. 

Herring. 

Sciacox. 

Maskinonge. 
Bsaa 

1(,48S 

9"m 

7,848 

288 

148 

7»1 

1,248 

1,068 

2,806 

1,430,814 

48,8M 

t 

« 

Pike 

Pickerel . 

Coaraeflah.. 

Total 

S9,im 

I,4M,B4 

48,3H 

vaijsK 

69,885 

293,090 

A  barrel  of  fish  is  equal  to  abont  200  pounds. 


Twrnr 


126 


FISHERMAN'S  BINGh-FIBHINa  FBOO. 


/■wtMMnt  in  Fitking-ttoekt  oa  Lak»  Miehiga*  in  Ufl. 

181  pound-n«ta,  ftverage  ralae,  tSOO tUOJKO 

102  gillHieti,  "  WvT  rins,"  amage  Talue,  tns 7S,aM 

S48  Elll-neta,  "  light  rlgi,''  aTen(e  value,  tOS 78,300 

98  Eoata,  average  value,  1900 48,000 

SM  Ifaekloaw  boat*,  average  value,  $100. St,800 

148  pound-Hiet  boata,  average  value,  Ut. 7,180 

100  anchor-boata,  average  value,  WS „,. —       2^8(0 

4  iteam  flahlng-boata,  average  value,  11800 „..       7,200 

1  aeboaner ~ 8,000 

600  shanties,  average  value,  tSO 25,000 

100  ice-houaea,  average  value,  $100 10,000 

ToUl  of  flahlng  investment. - -  $431,400 

The  current  working  eapital  employed  in  the  fisheries 
omitting  wageg  and  inoludiag  pao&ages,  inspeotion,  salt, 
iee,  fireightage,  and  repairs,  is  a  large  sum  of  money — prob- 
ably aa  much  as  $150,000.  (See  Whalb  Fisberiks,  Pcarl 
FraaaRiBS,  Seal  Fishbribs,  Salmon  FisHKRisg,  Mkvba- 
DEX  Fisheries,  and  the  names  of  the  principal  species  of 
fish.)  Theodore  Qill. 

Fiih'ermaa'a  'Bing  (muiuliu piteatontu),  a  seal-ring 
worn  by  the  pope,  who  with  it  seals  certain  briefs,  which 
are  said  to  be  "  given  under  the  fisherman's  ring."  It  bears 
a  figure  representing  Saint  Peter  fishing,  and  is  borne  by 
the  popes  as  Saint  Peter's  successors.  It  has  been  em- 
ployed since  the  thirteenth  oentnry. 

Ftsk'srsborgf  post-r.  of  Stony  Creek  ^>.,  Madison  oo., 
iDd.    Pop.  90. 

FiEh'er*8  Grant,  in  the  tp.  and  co.of  Pioton,  N.  8.,  is 
the  IT.  tarminos  of  the  Nova  Scotia  Bailway.  It  is  on  Pio- 
ton Harbor,  and  is  connected  with  Piotoa,  2  mllee  distant, 
by  a  ferry.     Pop.  about  800. 

Fisher's  Island^  an  Island  of  Iiong  Island  Soand, 
lying  near  the  Connecticut  shore,  but  belonging  to  Southold 
tp.,  Suffolk  CO.,  N.  Y.,  is  7  miles  long  and  1}  miles  broad. 
Area,  4000  acres. 

Fish'erarille,  post-v.  of  Merrimack  oo.,  N.  H.,  consti- 
tuting the  first  wara  of  the  city  of  ConooRn  (which  see),  is 
on  the  Herrimiwk  River  and  on  the  Northern  R.  R.,  7 
miles  N.  of  the  main  part  of  Concord.  It  has  two  charohes, 
an  aoadomy,  woollen  and  cotton  mills,  and  eonsiderable 
looal  trade.     Pop.  1439. 

Fish'err,  Law  of.  Themlet  of  the  Bngltsh  eommoa 
law  regulating  the  subject  of  fisheries  are  of  a  twofold 
variety,  since  navigable  waters — by  which  is  meant,  in 
legal  usage,  those  in  which  the  tide  ebbs  and  flows — are 
distinguished,  as  regards  the  right  to  fish,  tnm  those  which 
are  not  navigable.  In  streams  above  the  reach  of  the  tidal 
flow  the  soil  to  the  centre  of  the  river-bed  belongs  to  the  ripa- 
rian proprietors  upon  the  opposite  banks  (see  Filuh  Adn.!), 
and  each  of  them  possesses  an  exclnsive  right  of  fishery  in 
that  half  of  the  stream  over  which  his  independent  ownership 
exists.  If  the  land  upon  both  sides  is  vested  In  the  same 
person,  his  fishing  privilege  pertains  to  the  whole  width  of 
the  river  as  far  as  the  boundaries  of  his  property  along  the 
eonrse  of  the  river  may  extend.  Bat  this  exclusive  right 
most  be  exereised  so  as  not  to  Interfere  with  the  publie 
oonrenlence  in  passing  along  the  stream  in  boats  or  rafts, 
and  no  dams  or  other  obstructions  can  be  made  whioh 
would  prevent  the  free  passage  of  the  fish,  unless  such 
privilege  be  given  by  statute.  In  navigable  or  tide  waters, 
on  the  contrary,  the  soil  is  vested  in  the  sovereign,  and  the 
right  of  fishery  is  common  to  the  entire  public.  A  special 
or  exolusive  privilege  can  only  be  created  by  legislative 
grant  or  by  prescription,  which  most  be  clearly  proved. 
This,  however,  is  very  unnsnal.  This  right  of  all  persons 
to  flsh  in  publie  waters  is  called  a  eommnn  JUhen/.  When 
several  hare  a  right  to  fish  in  a  private  stream  in  deroga- 
tion of  the  owner  of  the  soil,  it  is  termed  a  eommon  o/Jbhtrif 
or  o/pitearg.  The  designation /re<y!<A«ry  is  applied  to  an 
exclusive  right  in  a  navigable  river  arising  by  grant  or 
prescription,  without  any  right  in  the  soil,  while  the  term 
»everal  fttkery  is  employed  when,  in  oonneetion  with  such 
an  exclusive  grant,  a  property  in  the  soil  is  also  given. 
These  various  terms  are,  however,  oftea  employed  without 
precision  of  meaning. 

The  doctrines  of  the  English  law  concerning  fisheries 
have  been  generally  adopted  in  the  IT.  S.  In  some  few 
States,  however,  the  common  right  of  the  public  to  take 
fish  has  been  extended  to  streams  ordinarily  considered 
private,  being  above  the  flow  of  the  tide.  Thus,  in  Penn- 
sylvania and  North  and  South  Carolina  it  is  declared  that 
the  great  rivers  of  those  States,  even  above  tide-water 
limits,  are  snl^ect  to  no  exclnsive  privileges,  but  open  to 
the  general  public.  The  regulation  of  fisheries  by  statutory 
provisions  is  very  general,  particularly  in  recent  yean, 
when  such  great  attention  is  given  to  the  breeding  of  ohoiee 
yarietici  of  flsh  and  the  stocking  of  lakes  and  rivers.  The 
modes  and  times  of  taking  fish  are  often  thai  appointed, 
and  penalties  imposed  for  any  violation  of  the  restrietions 
AmatAd. 


In  the  abaenee  of  any  apaeial  statntory  pnhiUtion,  it  is 
snppoaed  the  inhabitaats  of  one  State  may  execeiie  the  same 
right  of  fishing  is  the  waters  of  another  as  the  oitiaens  of 
the  latter  possess.  But  the  important  question  has  eome 
before  a  few  of  the  courts  for  abjudication,  whether,  if  any 
State  imposes  upon  the  citiiens  of  other  States  restrictions 
in  regard  to  the  power  of  Ashing  within  its  limits  which  are 
not  imposed  upon  its  own  eitisens,  that  clause  of  the  U.  S. 
Constitution  is  not  violated  whioh  provides  that  "  the  citi- 
iens of  each  State  shall  be  entitled  to  all  the  privileges  and 
immunities  of  citiiens  in  the  several  States.'  Some  decis- 
ions have  held  that  the  right  of  fishing  is  in  the  nature  of 
a  right  of  property  incident  to  the  right  of  territory,  and 
that  the  legislation  of  any  State  appropriating  it  to  the  use 
of  the  eitisens  of  that  State,  either  exclusively  or  with  the 
grant  of  peculiar  privileges,  wonid  therefore  not  be  nnoon- 
stitutional.  But  this  reasoning  has  been  impugned,  and 
the  question  needs  further  adjudication  before  the  law  upon 
it  can  be  considered  as  completely  settled.  (Consult  Cor- 
Jltld  r.  Coryell,  4  Washington  Circuit  Court  Reports,  380 ; 
Bennett  r.  Bogg;  Baldwin's  Reports,  80 ;  The  Stale  v.  Med- 
iurjr,  3  Rhode  Island  Reports,  138 ;  Otmkam  v.  Lamphere, 
S  Gray's  Reports,  27fi.) 

The  U.  S.  government  at  an  early  period  adopted  import- 
ant measures  of  legislation  to  promote  ood-llBhiBg  along 
the  coast,  providing  for  the  payment  of  bounties  to  Uiose 
persons  who  would  engage  in  the  business.  Thus,  a  law 
was  passed  in  1819  establishing  the  following  bounties, 
whioh  continued  to  be  paid  annually  until  the  year  ISfit  to 
the  owners  of  all  vessels  employed  in  the  cod-fisheries  for 
at  least  four  months  in  the  fishing  season :  For  vessels  be- 
tween five  and  thirty  tons,  $3.50  per  ton ;  for  those  above 
thirty  tons,  $4  per  ton,  except  that  the  allowance  to  any 
vessel  was  not  to  exeeed  $860.  But  in  1868  flshing-boontief 
were  abolished,  and  the  only  privilege  now  gnuited  to  the 
ood-flshenuen  is  that  duties  shall  be  remitted  on  imported 
salt  in  bond  which  they  take  on  board  for  earing  pnr- 
poses. 

In  the  prosecution  of  the  cod,  mackerel,  and  other  fisheries 
along  the  coast  of  Newfoundland  and  the  other  British 
possessions  much  hostility  was  cnated  between  British  and 
American  fishermen  on  aooooat  of  the  practices  of  the  lat- 
ter in  fishing  unlawfully  in  bays  and  inlets,  and  in  drying 
and  curing  their  fish  upon  British  shores.  The  high  seas 
ara  free  and  open  to  all  nations,  and  people  of  any  nation- 
ality may  fish  therein  without  restriction,  but  this  right 
ceases  at  the  mouths  of  rivers  and  in  bays  and  harlwrs 
along  the  coast  of  any  country.  Foreigners  can  acquire  a 
privilege  to  catch  fish  in  places  of  this  kind  only  by  grant 
of  the  state  or  sovereign.  At  one  time  the  colonial  author- 
ities used  foroe  to  drive  away  American  fishermen  ttom  the 
Newfoundland  and  Canadian  coasts.  In  order  to  remedy 
these  difficulties,  various  treaties  have  from  time  to  time 
been  negotiated  between  the  U.  S.  and  Qreat  Britain  grant- 
ing certain  privileges  reciprooally  to  the  inhabitants  of 
either  oountry.  The  treaty-regulations  now  (1874)  in  force 
are  those  *graed  apon  by  the  Alabama  Claims  Commission 
in  1871.  (For  the  provisions  of  this  treaty,  see  the  article 
FigHSRiES,  by  Pres.  T.  D.  Wooisxr,  S.  T.  D.,  LL.I>.) 

Oeorsb  Chase.    Revised  bt  T.  W.  Dwisbt. 

Fisk-glne,  a  species  of  isinglass  not  sufBolently  re- 
fined for  culinary  and  medicinal  purposes,  but  suitable  for 
making  cements,  etc.  It  is  prepared  from  the  offal  of  the 
fisheries,  and  sometimes  has  a  strong  fishy  odor, 

Fish-Hawk,  the  common  American  name  of  the  ftiii- 
dion  kaliatlae,  a  raptorial  bird  of  the  family  Faloonidss, 
inhabiting  a  large  part  of  North  America,  and  identioal 
with  the  osprey  of  tne  Old  World- (Pantfion  kaliatttu).  It 
subsists  upon  fish  alone,  and  takes  its  prey  by  plunging 
from  a  eonsiderable  height  into  the  water.  It  nests  upon  a 
tall  tree  near  the  water,  and  constructs  its  large  nest  pf 
slicks  and  weeds.  It  is  often  robbed  of  its  prey  by  the  iwld 
eagle  while  flying  firom  the  scene  of  cloture. 

Fish'hook,  a  curved,  barbed,  and  pointed  steel  win 
used  In  angling  and  the  fisheries.  The  most  famous  seats 
of  the  fish-hook  manufacture  are  Limerick  in  Ireland  and 
Redditeh,  Worcestershire,  England,  but  fish-hooks  of  the 
best  quality  are  made  In  the  XS.  8.,  act  inferior  to  those  of 
Limerick  except  in  reputation  and  cost.  The  Limerick 
hook  has  a  barb  which  is  forged  solid  and  then  filed  into 
the  proper  shape,  while  the  English  and  other  ordinary 
hooks  have  a  barb  which  is  raised  by  catting  into  the  win. 
These  are  inferior  in  temper  and  durability  to  the  best 
hooka. 

Flak'iBK  Cneki  tp.  of  Qranville  eo.,  N.  C.  Pop.  3413. 

FlakiBg  Creek,  tp.  of  Warren  oo.,  N.  C.    Pop.  1598. 

FiskiDK  Creek,  tp.  ofWilkei  co.,  N.  C.    Pop.  642. 

FlshiBg  Creek,  post-tp.  of  Colombia  eo.,  Pa.  P.  1372 

Fishiii>  Proc    See  Aiioleb. 
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FUhiBg  Ri*«r,  tp.  of  Olmj  so.,  Ho.    Pop.  2798. 

ftahlBg  Klver,  tp.  of  Ra;  oo.,  Ho.    Pop.  1853. 

Fish'kill,  po8t-tp.  of  Dutebenoo.,N.  T.,  on  the  B.  bank 
of  the  Hudson  River.  The  Fishkill  HoantaiDi  are  in  the  8. 
part.   The  Fiihkill  Rlrer  Internota  the  town,  whioh  ha«  hn- 

rortant  raaaufaetnring,  agrieoltaral,  and  railroad  interest!, 
t  eon  tains  twenty-tfro  oharehes  and  numerous  thriving  Til- 
lages, of  which  th*  more  important  are  the  following :  (1) 
FiSBKiLi.,  post-r.  on  the  Dutehesa  and  Columbia  division 
of  the  New  York  Boston  and  Hontreal  R.  R.,  5  miles  from 
tke  Hudson  Biver.  It  has  a  national  and  savings  bsmk,  a 
weekly  newspaper,  a  maobine-sbop,  four  ohurohes,  and  a 
anion  free  sehool.  Pop.  737. — (2)  Fishkill  oh  tri  Hiii>- 
■oa,  or  FuBciLL  Landivo,  a  beautiful  post-v.  on  the  Hud- 
aoa  River  and  the  Hudson  River  R.  R.,  68  miles  from  New 
York,  is  the  8.  W.  terminus  of  the  Dutchess  and  Columbia 
division  of  the  New  Tork  Boston  and  Hontreal  R.  R.  It 
has  a  national  and  a  savings  bank,  four  ohurehes,  a  ma- 
ohine-shop,  two  newspapers,  an  armory,  and  many  fine  resi- 
denees.  It  has  a  steam-ferry  running  to  Newbarg.  Pop. 
39«2. — (3)  The  villages  of  Hatteawan,  Olenham,  Vap- 
piager's  Falls,  and  many  others  belong  to  this  township. 
The  more  important  are  noticed  under  their  alpbabetioal 
heads.    Pop.of  tp.  11,7&2.    Q.  W.  Owex,  Eo. "  JodOAL." 

Fish  Lake,  tp.  of  Chisago  oo.,  Hlnn.    Pop.  385. 

Fisk«Loose|  a  namo  applied  to  numerous  parasitat 
(generally  eatomostraeous  ornataeaans)  whioh  infest  flshee 
and  wbalea.  They  are  of  the  genera  ArgtUm,  Cali- 
ftu,  Hituthot,  DttkeUtium,  Ltrfmodueui,  Jetailiiut,  Ohon- 
draemttkiu,  iteAlAeret,  ^aeJiorsUa,  Ltmtatomti,  Traehtli- 
alt*,  LamprofUiM,  ttnuta,  and  many  others ;  some  of  them 
are  the  most  degraded  forms  now  known  of  the  omstaeeaa 
type.  To  the  above  may  be  added  oertain  parasitic  einri- 
peds  which  in  stroetara  aad  habit  are  properly  associated 
with  the  lish-Kee. 

Fish  Oilt  the  oil  of  the  menhaden  or  moss-bonker 
{AUua  wunkadm)  and  of  other  fishes,  which,  not  being 
marketable,  are  caught  in  large  quantities  for  their  oil  on 
the  Atlantic  coast  of  the  IT.  8.  The  rehse  is  dried  and 
sold  as  "  fish  guano,"  and  is  a  valuable  fbrtiiiser.  The  oil 
is  nsad  Ai  dressing  leather  and  in  adulterating  the  higher- 
priced  oils.   Similar  products  are  manafaetured  in  Norway. 

Fiah  Pond,  tp.  of  Barnwell  co.,  S.  C.    Pop.  II20. 

Fisk-sluB,  in  mechanical  arts.    See  Shaobeeit. 

Fiak  (Fkanklih  Woodiubt),  D.  D.,  b.  at  Hopkinton, 
N.  H.,  Feb.  IS,  1820;  graduated  at  Yale  in  18M,  and  at 
Yale  Diviaity  Behool  in  1852;  was  tutor  in  Tale  College 
1851-63;  professor  of  rhetorio  and  Iwlles-lettres  in  Beloit 
College  1854-511 ;  was  ordained  at  Chieago  in  1850 ;  and  in 
the  same  year  became  professor  of  sacred  rhetorio  in  the 
Aeological  samioary  of  Chicago. 

Fisk  (J ABBS),  b.  17112,  was  a  lawyer,  and  represented 
Vermont  in  the  U.  8.  Congress  from  1805  to  1809  and  from 
1811  to  18I&;  in  1816-16  was  a  judge  of  the  supreme  court 
of  Termont ;  then  U.  8.  Senator  f?am  Vermont  in  1817- 
18 ;  afterwards,  for  eight  years,  oolleetor  of  customs  in  the 
district  of  Vermont.     D.  at  Swanton,  Vt.,  Dec.  1,  1844. 

Fisk  (Jaxbs,  Jr.),  b.  at  Pownal,  Vt.,  Apr.  1, 1835,  was 
a  peddler  in  early  life,  but  became  a  clerk  and  then  partner 
in  Jordan,  Harsh  A  Co.'s  dry-goods  store  in  Boston,  Hass. 
Removing  to  New  York,  he  l)ecame  a  banker  and  vice- 
president  of  the  Erie  Railway,  oolonei  of  the  Ninth  regi- 
ment N.  Y.  8.  H.,  and  was  assassinated  by  Edward  8. 
Stokes  Jan.  8,  1872. 

Fisk  (Rev.  Wilbob),  D.  D.,  %  son  of  Judge  Fisk,  was 
b.  in  Brattleboroogb,  VU  Aug.  31,  1792.  Joined  in  1812 
the  lophomoie  class  in  the  University  of  Vermont,  but 
apeat  his  senior  year  at  Brown  University,  where  he  grad- 
uated with  high  honor  in  1815.  Entering  with  great  seal 
npon  the  study  of  the  law,  he  was  arrested  in  his  course 
by  what  threatened  to  be  a  fatal  illness,  and  in  1818  was 
liMDsed  as  a  looal  preacher  in  the  Uethodist  Episcopal 
Church.  He  soon  took  high  rank  as  apulpit  orator.  Was 
in  1825  chosen  first  prinolpal  of  the  Wilbraham  A«ademy, 
Hass.,  removing  thitber  in  182S ;  in  1830  was  ohosen  first 
president  of  the  Weslejan  University,  Middletown,  Conn., 
and  entered  upon  the  duties  of  this  office  in  1831,  Poor 
health  oompelled  him  to  visit  Europe  in  1835-36.  D.  at 
Hiddletown  Feb.  23, 1839.  He  was  a  man  of  the  F£nelon 
typeof  obaraeter.  Published  CaltiHiitie  Controverty  (1837), 
TrmtU  i»  Europe  (1838),  Sermont  and  Lectura  on  Univtr- 
■a/i>M,  Repljf  to  PUrpont  on  t\«  Atonement^  and  other  tracts 
and  sermons.  (See  his  Lift,  by  Ret.  Josbpb  Holoich,  D.  D., 
1842.)  R.  D.  HiTCHOOCK. 

Fisk'datof  thriving  post-v.  and  manufacturing  place 
in  Stnrbridge  tp.,  Woreester  co.,  Hass.,  on  the  Quinebaug 
BiTer. 

Flake  (Min  Fisblia),  a  nleoe  of  Pliny  Fiske,  notioed 


bdow,  b.  at  Shelboma^  Mass.,  Hay  1,  1816.  Graduating 
at  Honnt  Holyoke  Female  Seminary  in  1839,  and  subse- 
quently a  teacher  there,  she  was  broagbt  into  close  contact 
with  Hiss  Hary  Lyon,  and  imbibed  mnoh  of  her  spirit.  In 
184S  she  went  as  a  missionary  to  the  Nestorians  m  Persia, 
and  was  the  first  principal  of  the  femsJe  seminary  at'Droo- 
miah.  In  1858,  after  fifteen  years  of  service,  she  returned 
to  America  with  broken  health,  and  d.  at  Bhelbnme  July 
26,  1864.  Dr.  Rnfns  Anderson,  of  the  American  Board, 
has  prononneed  her  the  most  Christ-Iikeperson  be  ever 
knew.  Her  Lift,  under  the  title  Faith  Working  &y  Lore, 
by  a  relative,  the  Rev.  Daniel  I.  Fiske,  O.  D.,  was  pub- 
lished in  1868.  R.  D.  Hitchcock. 

Fiake  (John),  American  sea-captain  in  the  Revolution- 
ary war,  b.  at  S^em,  Hass.,  Apr.  10, 1744,  was  captain  of 
the  Tyrannicide,  the  first  war-vessel  commissioned  by  the 
State  of  Hassaoliusetts,  July  8,  1776,  and  in  her  had  many 
sanguinary  conflicts.  Deo.  10,  1777,  he  commanded  the 
State  ship  Hassachnsetts ;  after  the  war  he  engaged  in 
commerce,  and  was  made  mijor-general  of  militia  is  1792. 
D.  at  Salem,  Hass.,  Sept.  28,  1797. 

Fiake  (Rev.  Nathaji  Welbt),  b.  in  Weston,  Mass.,  Apr. 
17, 1798;  graduated  at  Dartmouth  in  1817,  in  the  same  class 
with  President  James  Harsh  of  Burlington,  Vt, ;  was  tutor 
from  1818  to  1820 ;  graduated  at  Andover  Theological  Semi- 
nary in  1823,  and  was  processor  in  Amherst  College  (first 
of  Oreek  and  Latin,  and  then  of  inteUeotnai  and  moral 
philosophy)  ttom  1824  to  1847.  Was  a  critical  linguist,  an 
acute  metaphysician,  and  a  pnngent  preacher.  His  cliief 
literary  work  was  a  translation  (with  large  additions)  of 
Eschenburg's  Claeeical  Manual,  first  published  in  1836,  and 
finally  stereotyped  in  1843.  A  postbumons  volume  ot  Die- 
eonrtee,  with  a  memoir  by  Dr.  Heman  Humphrey,  was 
published  in  1850.  D.  in  Jerusalem  Hay  27,  1847,  and 
was  buried  on  Ht.  Sion.  He  was  the  father  of  Hrs.  Helen 
Hunt,  known  to  the  public  as  "  H.  H."    R.  D.  Hitchcock. 

Fiake  (Rev.  Pliht),  a  descendant  of  William  Fiske 
of  SnSblk,  England,  who  came  to  Salem,  Haas.,  in  1637, 
and  sliortiy  after  removed  to  Wentiam.  In  1761,  Ebeneser 
Fiske,  the  grandfather  of  Pliny,  settled  in  Shelburne,  Hass., 
where  Pliny  was  b.  June  24,  1792;  graduated  at  Uiddie- 
bury  College  in  1814,  and  at  Andover  Theological  Seminary 
in  1818,  in  the  same  class  with  his  biographer.  Dr.  Alvan 
Bond,  and  the  veteran  missionaries.  Dr.  Levi  Spaulding 
and  Dr.  Uiron  Winslow.  On  Nov.  3,  1819,  he  sailed  from 
Boston,  in  company  with  the  Rev.  Levi  Parsons,  to  estab- 
lish a  mission  under  the  care  of  the  American  Board  in 
Palestine.  Landed  at  Smyrna  Jan.  16,  1820,  and  was 
afterwards  at  Scio,  at  Alexandria  (where  Mr.  Parsons  died), 
at  Malta,  and  at  Damascus,  studying  the  modern  Oreek 
and  Arabic  languages.  Prepared  at  length  for  his  work, 
he  went  to  Be;root  in  May,  1825,  and  d.  there,  greatly  la- 
mented, Oot  23,  1826.  (See  his  Life,  by  Alvah  Bonn, 
1828 ;  and  Spraovb's  Annale,  U.  622.)    R.  D.  HrrcBOOCK. 

Fiake  (Rev.  Saboel),  a  relative  of  Pliny  Fiske,  noticed 
above,  b.  in  Shelburne,  Mass.,  July  23,  1828;  graduated 
at  Amherst  in  1848 ;  was  in  Andover  Theological  Seminary 
from  1850  to  1852 ;  was  tutor  at  Amherst  from  1852  to  1865, 
then  travelled  a  year  in  Europe  and  the  East ;  was  settled 
over  the  Congregational  church  in  Madison,  Conn.,  in  1857 ; 
entered  the  Federal  army  as  a  private  in  the  Fourteenth 
Conneoticut  regiment  in  1862;  became  captain,  distin- 
guished himself  in  several  battles,  and  fell  at  the  head  of 
his  company  on  the  second  day  of  the  bloody  battle  of  the 
Wilderness,  Hay  6,  1864,  dying  in  the  hospital  at  Frede- 
ricksburg Hay  22.  He  was  a  man  of  rare  genius  and  force 
of  character.  His  letters  from  Europe  and  the  East,  first 
pnblished  in  the  Springfield  Hamblicttn  under  the  nom-rfe- 
;>{t«ne  of  "  Hr.  Dunn  Browne,  appeared  in  a  volume  in 
1867.  His  Experiencee  in  the  Armg,  under  the  same  as- 
sumed name,  appeared  in  1866.  Prof.  W.  S.  Tyler's  dis- 
course, preached  at  the  funeral,  was  an  admirable  tribute 
to  his  memory.  (See  also  The  Congregational  Quarterly, 
Jan.,  1868,  and  the  New  Englander,  Jan.,  1866.) 

R.  D.  Hitchcock. 

Fiaairoa'trea  [Lat.^do,/Mii«>,  to  "split,"  and  roe- 
(nun,  the  "  beak  "],  a  name  given  by  some  naturalists  to  a 
sub-order  of  passerine  birds,  characterised  by  having  the 
gap  of  the  bill  carried  far  back — frequently  as  far  back 
as  the  eyes.  The  swallows  are  the  typical  fissirostral  birds. 

Fia'tnla  [Lat.,  a  "  pipe  "],  a  term  used  in  pathology  to 
designate  an  abnormal  canal,  usually  of  small  length  and 
diameter,  leading  firom  one  organ  to  another  (vesico-vagi- 
nal  fistula),  or  from  some  cavity  of  the  body  to  the  external 
world  (gastric  fistula,  fistula  in  ano). 

Fistula  is  called  (1)  complete,  when  it  has  two  orifioes; 
(2)  incomplete  or  blind,  when  it  has  only  one;  (3)  external, 
when  the  opening  is  through  the  skin ;  (4)  internal,  when 
it  opens  only  into  a  carity  of  the  Iwdy.     The  two  most 
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promiDoit  ehanetoriatiea  of  a  flatul*  an  the  eonstaDt  dia- 
ehurg«  from  it  of  a  thin  poruleDt  il'uid,  with  wbioh  the  M- 
eretiona  of  the  organ  afieoted  are  mixed,  and  the  obitinao7 
with  whioh  it  resiste  the  healing  proeeu.  Thii  latter  re- 
miltt  from  the  nature  of  the  wall  of  the  tatula,  whioh  in 
reeenf  eama  la  formed  of  aoft,  onhealthy  grannlation-oell* 
whioh  bare  no  tendency  to  nnite  to  form  either  oieatriz  or 
entiele.  In  older  oaaei  the  walla  oonaiat  prinoipally  of 
oondensed  oonneotire  tiaaue,  inaeparable  from  the  <urronnd> 
ing  parts.  A  flatula  of  long  ttanding  alao  exerts  a  change 
in  the  tiaanea  through  which  it  paaaea,  tfaeae  beooming  more 
denae,  and  Anally  indurated,  and  the  integument  around 
ita  oriflee  oalloua  and  aometimea  warty. 

Fiatula  ia  oaaaed  (1)  by  wounda  whioh  penetrate  paa- 
aagea  giving  natural  exit  to  the  aearetiona,  or  those  whioh 
follow  a  long  and  deviating  oourse  through  many  tisiuea ; 
(2)  by  uloeration  and  the  aloughing  prooeas ;  (3)  by  ab- 
neas.     The  last  ia  the  most  frequent  cause. 

The  passage  of  a  bullet  through  any  region  of  the  body 
aometimea  learea  a  oanal  whieh  fails  to  unite ;  and  when- 
ever a  necrosis  of  bone  oecura  then  are  uaually  one  or 
more  tracka  fallowing  a,  winding  oourse  from  it  to  Che  out- 
aide  of  the  Iwdy.  These  passages  aro  often  called  fistulas, 
but  the  mora  appropriate  name  for  them  is  tiiiiu. 

Fistula  commonly  occurs  in  persons  of  an  enfeebled  oon- 
stitution.  Where  it  results  from  abscess  it  is  more  fre- 
quently the  ohronio  than  acute  form  which  gives  rise  to  it. 
Fistulas  were  formerly  supposed  to  furnish  exit  for  morbid 
humors,  and  aurgeons  hesitated  to  attempt  their  cure.  At 
the  present  time  some  surgeons  refuse  to  operate  on  a  fistula 
in  ano  in  a  patient  having  pbthisia. 

The  cure  of  fistula  doponda  upon  producing  union  of  ita 
walls  through  the  agency  of  healthy  granulation-eells, 
Thia  may  be  brought  about  by  alimulating  applicatioua,  aa 
the  injection  of  nitrate  of  ailver,  corrosive  aublimate,  etc.  in 
solution,  or  the  application  of  the  red-hot  iron.  Where  the 
walla  are  old  and  indurated,  It  ia  necessary  to  diaaeot  them 
out  and  remove  them  altogether,  bringing  the  lipa  of  the 
wound  together  by  auturea.  The  most  common  treatment 
oonsista  in  laying  the  fistula  and  soft  parts  above  it  freely 
open  by  an  incision,  and  keeping  the  orifices  of  the  wound 
apart,  so  that  it  may  slowly  heal  by  granulation  from  the 
bottom.  There  aro  other  modes  of  oure,  but  they  are  less 
aorvioeable  than  the  above,  or  else  only  applicable  to  special 
oasea.  Q.  H.  Wthkoop. 

Fistula^  in  horses,  is  the  farrier's  name  for  a  deep- 
,  aeated  chrunio  abscess,  usually  situated  upon  the  withers, 
and  discharging  pus  through  fistulous  pipes  or  sinuses. 
When  seated  upon  the  top  of  the  head  it  is  called  poll- 
eviL  Blows  and  strains  or  the  tendon  of  the  nape  are  the 
moat  fruitful  oauses  of  the  disease,  which  moat  frequently 
attache  old  or  ill-kept  animals.  The  thorough  application 
of  hot  caustic  solutions  is  often  curative;  but  sometimes 
it  is  well  to  lay  open  the  ainuaes  and  retrench  unhealthy 
masaes  of  granulstion-cella. 

Fltt  a  term  employed  by  Kewton  in  accounting  tfaeo- 
retioaliy,  upon  the  oorpiuonlar  theory  of  light,  for  certain 
phenomena  of  refraction  and  refiection  at  the  aurfaoea  of 
transparent  bodies.  The  term  ia  meant  to  denote  the  pe- 
riodical altemationa  of  condition  in  the  eorpnsele,  dispos- 
ing it  to  be  reflected  or  refracted.  (See  Taix  Plater,  Col- 
ors or.) 

Fit.    See  Co-ivduiios,  Apoplkxy,  and  Spilkpst. 

Fitchf  the  commeraial  name  of  the  fur  of  the  Enropean 
polecat  (Pmoriiu  foBiidiu).  It  is  oolleeted  in  Northern  En- 
rope,  and  though  in  general  inferior  in  quality  to  the  far 
of  martens  and  aablea,  it  ia  very  handsome  and  serrieeable, 
and  when  it  if  in  faahion  brings  a  good  price.  The  animal 
whieh  affords  it  ia  often  eaWei  fiteket,   (See  Polecat.) 

Fitch.    See  Vetch. 

Fitch  (Cdarlks  Eluott),  an  American  Joomaliat,  b. 
in  Syracuae,  K.  Y.,  Dec.  3, 1835 ;  graduated  at  Williams 
College  in  1866,  and  at  the  Albany  Law  School  in  1857 ; 
waa  admitted  to  the  bar  in  Syracuae,  and  practiaed  law  till 
1888,  when  he  assumed  editorial  charge  of  the  Syraeiue 
Dailg  Standard,  where  he  remained  till  1873,  when  he  be- 
came managing  editor  of  the  Rodutter  Democrat  and  Chron- 
icU.  J,  B.  Biiaop. 

Fitch  (Ebeitezer),  D.  D.,  b.  at  Korwieh,  Conn.,  Sept.  28, 
1758 ;  graduated  at  Tale  College,  New  Haven,  Conn.,  1777  ; 
waa  tutor  then  1780-83  and  1786-91 ;  Oct.,  17ai ,  was  prin- 
eipal  of  the  Wiliianutown  (MaM.)  achool,  until  its  erection 
■a  a  oollega;  then  ita  president  from  Aug.,  17l>3,  to  Hay, 
1815.  Having  been  onlnined  as  a  minister  in  June,  1795, 
he  waa  snbaequently  paator  of  the  Presbyterian  ohuroh  in 
Bloomfleld,  N.  Y.,  from  Nov.  29,  1815,  to  Nor.  25, 1827. 
D.  at  Weat  Bloomfield,  N.  Y.,  Mar.  21, 1833. 

Fitch  (Eleazar  TnoMPooi)),  D.  D.,  b.  at  New  Haren, 
Conn.,  Jan.  1, 1791;  graduated  at  Yale  College  in  1810; 


waa  Liringaton  profaaaor  of  divinity  in  the  theologiaal  de- 
partment of  Yale  College  1817-42;  author  of  thsologieal 
reviewa  and  artielea  for  periodioala.  A  volume  of  his  ser- 
mons has  been  published  since  bis  death.    D.  Jan.  31, 1871. 

Fitch  (Eluah),  a.  M.,  b.  1745 ;  gradnated  at  Yale  Col- 
lege 1785;  was  Congregational  minister  in  Hopkinton, 
Mass.,  from  1771  until  his  death  Dec.  16,  1788.  The  Bean- 
liea  of  ReligioH,  addretted  to  Youtkf  poem  in  five  books, 
and  Tht  Ckoite,  abort  poem  (Providence,  1789),  wen  hii 
productiona. 

Fitch  (Jakes),  b.  at  Booking,  Esaox  co.,  England,  Dec 
24, 1622,  came  to  New  England  when  sixteen  yeara  of  age; 
studied  seven  yean  under  Hooker  and  Stone,  and  waa  pas- 
tor at  Saybrook,  Conn.,  1646-60,  and  then  atNorwich,  where 
he  waa  the  first  settled  miniater.  He  preached  to  the  Ho- 
hegan  Indiana  in  their  own  tongue,  and  wrote  Firtt  Pri«- 
eipUi  of  the  Doctrine  of  Ckriet  (Boston,  1679),  etc.  D.  at 
Lebanon,  Conn.,  Nov.  18,  1702. 

Fitch  (John),  b.  in  Windsor,  Conn.,  Jan.  21, 1743.  Hia 
education  waa  limited,  but  included  the  mdimenta  of  sur- 
veying, anbaequently  of  great  service  to  him.  After  an 
apprentioeahip  at  elockmaking  he  ealabliahed  a  brasa- 
fonndry,  and  snbsequently  engaged  in  the  mannfaetarc  of 
potash.  In  his  twenty-sixth  year  be  established  himself 
at  Trenton,  N.  J.,  as  a  silTersmith.  During  the  early  part 
of  the  Revolution  ho  had  large  contracts  for  the  repair  of 
arms,  but  when  the  British  army  entered  Treuton  his  shop 
and  its  contents  were  burned.  He  served  aa  lieutenant  in 
the  New  Jersey  volunteers,  and  afterwards  resumed  the 
bnsinees  of  repairing  arms.  Having  acenmulatad  about 
$4000  in  Continental  money,  he  procured  an  i^ipoiatmant 
as  deputy  surveyor  for  Virginia,  sold  his  paper  money  for 
$100  in  silver,  and  started  for  the  Western  wilderness. 
After  suffering  many  hardahips,  he  reached  the  place  of 
deatination  and  commenced  hia  aunreya.  In  1781  he  r«- 
tomed  tlie  owner  of  1600  acrea  in  the  valley  of  Salt  River, 
and  spent  some  time  in  Philadelphia.  In  1782  ho  raised 
a  party  of  ten  emigrants,  and  again  started  for  the  West. 
Having  purahased  a  cargo  of  flour  and  groceries,  he  pro- 
ceeded to  the  mouth  of  the  Muskingum,  where  the  party 
were  attacked  by  Indians.  Two  of  the  number  were  mur- 
dered, and  the  remaining  nine,  including  Fitch,  were  car- 
ried into  captivity.  After  suffering  great  hardships  and 
travelling  with  different  tribes  more  than  1200  miles,  in 
the  mean  time  gathering  information  regarding  the  local- 
ity of  lakes  and  rivers,  he  waa  pnrehased  by  a  British  oBi- 
cer  at  Detroit,  became  a  prisoner  of  war,  aud  was  released 
at  Montreal,  Several  years  after  his  return  he  engraved 
on  wood  a  rude  map  of  the  vast  country  through  which  he 
had  paased,  and  worked  off  impresaiona  of  it  by  means  of  a 
cider-press  at  Warminster  in  Berks  oo.,  Pa. 

The  happy  thought  of  propelling  vesacls  by  steam,  he 
says,  originated  with  him  in  1784.  He  rapidly  matured 
hia  plans,  and  in  Aug.,  1785,  he  petitioned  Congress  for 
aid  in  constructing  his  boat.  In  iiis  statement  before  a 
committee  appointed  by  the  assembly  of  Pennsylvania  he 
averred  that  ho  had  seven  different  plans  and  four  different 
models  of  steamboats.  The  records  of  the  Amorioan  Philo- 
sophical Society  of  Philadelphia  show  that  "  a  model,  ac- 
companied by  a  drawing  and  description  of  a  machine  for 
working  a  boat  against  a  stream  by  means  of  a  steam-en- 
gine, was  laid  before  tbo  society  by  John  Fitch  on  Sept.  27, 
1785."  With  the  pecuniary  assistance  of  several  gentlemen. 
Fitch  immediately  undertook  to  build  a  steamboat.  In  the 
Columbia  Magazine  for  Dec.,  1786,  he  gave  a  description 
of  thia  vessel  and  its  machinery.  A  steam  cylinder  over 
three  feet  long  and  one  foot  in  diameter  was  placed  hori- 
sontally  in  the  bottom  of  the  boat ;  the  steam  was  let  in  at 
eaoh  end  of  the  cylinder  alternately,  and  after  moving  a 
reciprocating  piston  was  discharged  into  a  condenser,  which 
formed  a  vacuum  in  the  cylinder  behind  the  moving  piston. 
The  foroc  of  the  piston  waa  transmitted  to  cranks  on  eaoh 
aide  of  the  boat;  which,  by  means  of  connecting  bars,  moved 
twelve  paddles,  three  on  each  side  being  in  the  water  and 
three  oat  at  the  same  time.  The  engine  of  Fitch  was  the 
first  dottblo-acting  condensing  engine,  transmitting  power 
by  means  of  cranks,  ever  constructed ;  for  althongh  Watt 
had  proposed  to  apply  to  his  pumping-engine  the  donble- 
aoting  piston  devised  by  Delabire  and  used  in  hispump,  the 
manner  of  ita  application  being  set  forth  by  Watt  in  hia 
patent  of  1782,  yet  he  did  not  construct  a  steam-engine 
producing  a  rotary  motion  and  applicable  to  general  use 
until  several  years  later ;  and  many  years  elapsed  before 
he  could  lawfully  employ  the  crank  in  connection  there- 
with. 

On  Hay  1,  1787,  Fitch's  steamboat.  The  Perseverance, 
was  put  in  motion  on  the  Delaware  River,  and  made  three 
miles  per  hour.  Thia  speed  did  not  satisfy  Fitch,  and  vari- 
ous improvements  were  soon  added,  among  which  were  a 
boiler  and  a  condenser,  both  made  of  spiral  pipes  invented 
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by  Hmijr  Toight.  A  new  oylinder,  eightMn  inehei  in  di- 
wneter,  wm  alio  eonatraoted.  The  stcwnboat,  wilh  iU 
grasiUy  inareawd  puwer,  was  •uocesifuUy  tested  in  the  fall 
of  1788.  The  late  Sr.  Thornton,  long  at  the  head  of  the 
U.  B,  patent-offioe,  and  many  other  prominent  men,  certi- 
fied that  the  steamer  moved  in  dead  water  at  the  rate  of  8 
milefl  an  hour,  or  1  mile  in  7i  minates.  With  thirty  pas- 
■engen  the  vescel  left  Philadelphia  and,  moving  against 
the  current  of  the  Delaware,  reaohed  Burlington,  a  distance 
of  24  miles,  in  3  hours  and  10  minutes.  Dr.  Thornton 
stated  that  the  Perseverance  afterwards  made  80  miles  in 
one  day.  This  speed  will  excite  wonder  when  the  difficulty 
of  keeping  the  piston  tightagainst  the  comparatively  rough 
interior  surface  of  the  cylinder  is  taken  into  consideration. 
The  steamboat  was  mn  for  some  time  as  a  packet  to  Bnr- 
Ungton,  but  after  several  mishaps  it  was  bnmed. 

?itch  was  sent  to  France  by  the  steamboat  company, 
under  the  auspices  of  Consul  Aaron  Vail,  who  was  anxious 
to  have  a  steamboat  boilt  in  that  country ;  but  finding  all- 
tbe  machinists  engaged  on  government  work,  Mr.  Vail  fur- 
nished Fitch  with  means  to  return  to  his  native  country. 
He  erossed  the  British  Channel,  and  during  his  stay  in 
London,  in  1783,  he  published  his  pamphlet  entitled  An 
£xpittnalio»  for  Kwpiog  o  Skip't  Travtnt  at  Sea  bg  Ik* 
(Utinmbiam  Ready  Reekontr,  Ho  remained  in  London  un- 
til his  funds  were  ezhansted,  then  secured  a  passage  on  a 
homeward-bound  vessel,  and  landed  at  Boston  in  1794  in  a 
■tato  of  destitution.  From  that  time  to  17ttd  he  resided 
with  hie  brother-in-law  at  Sharon,  Conn.  In  the  Dvcu- 
memlarg  Hittory  of  Ntw  York,  vol.  iU  p.  £85,  will  be  found 
as  interesting  account  of  experimenta  subsequently  made 
by  Fitoh  in  propelling  a  small  boat  by  steam  on  the  Collect 
Pond,  formerly  eziiting  in  the  lower  part  of  the  city  of 
New  Tork.  This  boat  was  arranged  with  side  wheels,  and 
a  screw  propeller  at  the  stem.  In  1797,  Fitoh  went  to  Ken- 
tucky to  obtain  poesession,  of  lands  he  had  purchased  while 
snrreying  there.  Soon  after  taking  up  his  residence  in 
Nelson  county,  his  health  began  to  decline,  and  he  died  at 
Bardstown,  Ky.,  July  2,  1798. 

The  oareer  of  Fitoh  was  filled  with  thrilling  adventures. 
It  commenced  amid  the  political  troubles  which  culminated 
in  the  Revolution,  and  it  terminated  before  his  country  had 
fully  recovered  tmm  the  shook  of  war.  The  failure  of  the 
inventor  of  the  steamboat  to  realise  his  most  sanguine 
hopes  was  ehiefiy  due  to  a  want  of  nieehanioal  facilities  for 
carrying  into  cSect  plans  which,  when  subsequently  modi- 
fied and  perfected  by  his  ingenious  eountrymen  Fulton  and 
Stevens,  proved  to  be  not  only  feasible,  but  of  inestimable 
Taloa.  Sahubl  D.  Tillmak. 

Fitch  (Lb  Rot),  U.  S.  N.,  b.  Oct  1,  I88S,  in  Indiana; 
graduated  at  the  Naval  Academy  in  18S6 ;  became  a  mas- 
ter in  18A9,  a  lieutenant  in  1861,  a  lientenant-oommander 
in  1862,  a  commander  in  1870 ;  served  on  the  Mississippi 
River  from  1861  to  188S,doriog  which  period  he  was  noted 
for  his  sound  judgment,  enterprise,  and  gallantry.  Par- 
ticipated in  the  capture  of  Forts  Donelson  and  Pillow,  the 
reduction  of  Island  No.  10,  and  the  victory  over  the  Confed- 
erate fleet  at  Memphis,  Tenn. ;  and  as  commander  of  a  di- 
Tision  of  gunboats  was  engaged  in  many  brilliantoperatloni, 
the  conduct  of  which  gained  him  the  admiration  of  lioth  the 
army  and  the  navy.  On  Jnly  27, 1863,  Hon.  Oideon  Welles, 
secretary  of  the  nary,  addressed  to  him  the  following  oom- 

Slimentary  letter:  "StR!  Since  your  attachment  to  the 
lississippi  sqnadron  it  has  been  gratifying  to  the  depart- 
ment to  ooferre  the  commendable  seal  (as  shown  by  reports 
to  it)  displayed  by  you  in  the  execution  of  the  duties  with 
which  you  were  entrusted.  In  affording  convoy  on  the  Ten- 
nessee and  Cumberland  rivers,  in  punishing  and  dispers- 
ing the  guerilla  bands  which  infested  the  banks  of  those 
streams,  and  in  yonr  timely  and  important  assistance  to  the 
garrison  at  Fort  Donelson  when  attaoked  on  the  Sd  of  Feb- 
mary  last  by  the  forces  nnder  Qen.  Wheeler  and  otheia, 
yon  hare  acted  with  promptness,  and  refleoted  oredit  on  the 
naval  service.  Your  recent  pursuit  of  the  flying  guerilla 
Morgan — following  him  upwards  of  SOO  miles,  intercepting 
him,  and  frustrating  him  in  his  attempt  to  recross  the  Ohio, 
capturing  his  train,  a  portion  of  his  guns,  and  routing  his 
band — all  of  which  materially  crippled  his  strength  and 
led  to  his  final  eaptore— gives  additional  evidence  of  yonr 
seal  and  ability,  and  reflects  additional  credit  on  the  service 
and  yourself."    D.Apr.  14,  187S.     Foxhall  A.  Parkek. 

Fitch  (Thovas),  governor  of  Connecticut  iVom  1754  to 
1766,  b.  in  Connecticut  1699 ;  graduated  atTalc  College  1721 : 
practised  law  and  filled  the  offices  of  counsellor,  judge  of 
the  supreme  court,  chief-justice  (1750-54),  lieutenant-gov- 
ernor and  governor.  In  1786  was  driven  into  retirement  for 
having  taken  the  oath  of  office  prescribed  in  the  Stamp  Act 
in  1765,  and  d.  Jnly  18, 1774. 

Fitch'barg,  city,  one  of  the  capitals  of  Worcester  eo., 
Mass.,  on  a  branoh  of  the  Nashua  River  and  at  the  jnnc- 
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tiou  of  the  Fitchburg,  Cheshire,  Fitchbnrg  and  Wor- 
cester, Boston  Clinton  and  Fitchburg,  and  Vermont  and 
Massachusetts  R.  Ra.  It  has  10  churches,  2  national  and 
2  savings  banks,  mutual  fire  insurance  company,  a  public 
library,  a  county  oonrt- house,  a  county  jail,  1  daily  and  2 
weekly  newspapers,  and  manufactures  of  paper,  chairs,  ma- 
chinery, woollen  goods,  rattan,  etc.  The  annual  product 
of  the  first  four  branches  of  industry  amounts  to  $4,600,000. 
There  are  eighteen  corporate  companies  in  the  city,  with  an 
aggregate  capital  of  about  $2,000,000.  It  has  a  paid  fire 
department  with  electric  fire-alarm  telegraph,  ana  an  ex- 
cellent system  of  water-works.    Pop.  11,260. 

J.  E.  Kellooq,  Ed.  "  Dailt  Sextiitel." 

Fitchbnrg,  post-tp.  of  Dane  oo..  Wis.    Pop.  1152. 

Fitch'Tille,  post-tp.  of  Huron  eo.,  0.    Pop.  795. 

Fits  (Hexry),  American  telesoope-maker,  b.  in  New- 
buryport,  Mass.,  1808,  was  a  printer  and  then  a  locksmith, 
but  in  18S5  made  a  reflecting  telescope,  and  in  1844  in- 
rented  a  method  of  perfeoting  object-glasses  for  refracting 
telescopes,  making  the  first  one  from  the  bottom  of  an  ordi- 
nary tumbler.  He  finally  made  an  instrument  of  16-inch 
apertnre,  his  telescopes  having  come  to  qotice  through  the 
fair  of  t|)e  American  Institute  at  New  Tork  in  1845.  His 
instruments  were  so  delicate  that  the  change  in  the  form  of 
the  object-glass  by  expansion,  caused  by  passingtho  finger 
over  it  in  a  frosty  nignt,  could  be  detected.  He  was  about 
visiting  Europe  to  select  a  glass  for  a  24-inch  telescope,  and 
to  take  patents  for  a  camera  involving  a  new  form  of  lenses, 
but  d.  in  New  York  City  Nov.  6,  1863. 

Fits'gerald  (Auousri's  Frederick),  third  duke  of 
Leinster,  b.  in  London  Aug.  21, 1791,  succeeded  to  the  title 
on  the  death  of  his  father  in  1804,  and  took  his  seat  in  the 
House  of  Lords;  in  1831  was  appointed  lord  lieutenant  of 
the  county  Clare  in  Ireland  and  member  of  the  queen's 
privy  council.  Was  the  grand  master  of  the  order  of  Free- 
masons in  Ireland.  For  many  years  he  was  the  solo  Irish 
duke,  and  he  also  held  the  rank  of  first  marquis  and  first 
earl  among  the  Irish  nobility.  In  politics  he  was  a  Liberal, 
but  conservative  on  the  question  of  a  repeal  of  the  union 
with  England,  In  1818  the  duke  married  the  daughter  of 
the  earl  of  Harrington.  Four  children  resulted  from  the 
marriage,  of  whom  the  eldest,  known  as  the  marquis  of 
Kildare,  succeeded  to  the  ducal  honors  of  his  father.  D. 
at  London  Oct.  10,  1874. 

The  Fitigerald  family  of  Ireland  is  a  very  ancient  An- 
glo-Norman one,  long  thoroughly  Hibemianized,  and  the 
late  duke  was  a  descendant  of  the  barons  of  Offaly,  first 
ennobled  in  1205.  In  1747  his  family  was  elevated  to  the 
British  peerage,  and  in  1766  the  then  head  of  the  family 
was  created  duko  of  Leinster. 

Fitzgerald  (Lord  Edward),  Irish  revolntionist,  b.  near 
Dublin  Oct.  15,  1763,  baring  served  in  the  British  army 
as  aide-de-camp  to  Lord  Rawdon  in  America,  travelled  in 
North  America,  and  imbibed  republican  ideas,  from  1788 
to  1790,  and  was  a  member  of  the  Irish  Parliament  in  the 
latter  yoar.  In  Paris,  in  1792,  he  publicly  renounced  his 
title,  and  was  dismissed  from  the  army.  Becoming  presi- 
dent of  the  United  Irishmen  in  1790,  he  was  arrested  May 
19, 1798,  receiving  wounds  in  the  arrest  from  which  he  d. 
in  prison  June  4, 1798.  In  Oct.,  1798,  a  bill  of  attainder 
was  passed  against  him,  which  was  reversed  in  1819. 

Fitzgerald  (Rt.  Hon.  Johs  David),  P.  C,  Q.  C,  LL.D., 
b.  in  Dublin  in  1810,  was  educated  at  Trinity  College,  Dub- 
lin ;  called  to  the  bar  in  1838,  and  became  a  Q.  C.  in  1847. 
In  1855-56  was  solicitor-general  of  Ireland,  and  in  1856-58 
and  1859-60  attorney-general.  In  the  House  of  Commons 
he  represented  Ennis  from  July,  1852,  to  Feb.,  1860,  and 
was  then  made  a  judge  of  the  court  of  queen's  bench  in 
Ireland,  where  he  is  also  a  commissioner  of  national  eduea- 
tion,  of  charitable  donations  and  bequests,  and  of  endowed 
schools.     In  1856  he  was  sworn  of  the  privy  council. 

Fitsgerald  (Pbrct  Hktberihqtor),  M.  A.,  F.  S.  A., 
b.  at  Fane  Valley,  oonnty  of  Louth,  in  1834;  educated  at 
Stonyhurst  College,  Lancashire,  and  Trinity  College,  Dub- 
lin ;  came  to  the  Irish  bar,  and  was  for  a  time  a  crown 
{>rosecntor  on  the  north-eastern  circuit.  Has  written 
argely  in  All  tk*  Tear  Sound,  The  Dublin  Untvenilg 
Magatine,  Botuekold  Word;  etc.,  nearly  all  his  produo- 
tions  being  works  of  fiction,  with  a  Life  of  Sttmt  and  Life 
of  Oarriek. 

Fitsgerald  (William),  D.  D.,  Anglican  bishop  of 
Eillaloe,  Kilfenora,  Clonfert,  and  Kilmaoduagh,  Ireland,  b. 
in  Ireland  Deo.  3,  1814,  and  educated  at  Trinity  College, 
Dublin,  where  he  had  B.  A.  in  1837,  and  of  which  he  be- 
came a  fellow.  In  1840  he  wrote  in  opposition  to  The 
TraeUfortkt  Time:  In  1848  was  appointed  professor  of 
moral  philosophy  in  Trinity  College,  and  in  1853  professor 
of  eoeiesiastical  history.  Has  edited  Conitable'i  Ethict  and 
ButUi'e  Analogy,  and  is  author  of  one  of  the  answers  to 
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E—ayt  and  Bmitm.  He  wu  joint  editor  of  Tkt  Irith 
Ckurek  Jonmat  with  Dr.  Abeltibaaser,  wu  oonsecrkted  to 
the  >ee  of  Cork  in  1857,  and  traniferred  to  hia  preeent  see 
in  1862. 

Fitzgerald  (Sir  Willuv  Robkrt  BerxoDR  VssKr), 
D.  C.  L.,  a.  C.  S.  I.,  English  member  of  FarliBment  and 
governor  of  Bombay,  b.  in  1818 ;  graduated  at  Oriel  College, 
Oxford,  in  1837,  and  bad  M.  A.  in  1844,  and  O.  C.  L.  in 
1863.  In  Jan.,  1839,  waa  called  to  the  bar  at  Lincoln's 
Inn,  and  gained  a  seat  in  Parliament  for  the  borough  of 
Horsham  in  Jnne,  1848,  being  re-elected  in  1854.  Was  in 
the  earl  of  Derby's  cabinet  in  1859  as  under-seoretary  for 
foroiga  affairs,  and  was  made  goremor  of  Bombay  in  1866, 
being  made  a  priry  ooancillor  Dee.  28th  of  that  year,  and 
sailing  for  India  Feb.,  1867.  The  same  year  he  was  nomi- 
nated grand  cross  of  the  order  of  the  Star  of  India. 

FUsHingh  (Ahorew),  b.  in  Virginia  in  1795,  was  a 
midshipman  U.  S.  nary  Jnne  8,  1811,  lieutenant  Apr.  21, 
1816,  master  Feb.  9,  1837,  captain  Feb.  14,  1843.  D.  in 
Fairfax  oo.,  Va.,  Oct.  2, 1850. 

Fitzhngh  (Williak),  delegate  to  the  Continental  Con- 
gress from  Virginia  1779-80;  b.  in  1726;  d.  in  1809. 

Fitzpat'rick  (Bexjahik),  U.  S.  Senator,  b.  i«  Oreene 
CO.,  Qa.,  June  30, 1802,  emigrated  to  the  valley  of  the  Ala- 
bama River,  near  Montgomery,  Ala.,  in  1815;  studied  law, 
and  began  to  practise  in  1821,  and  being  soon  chosen  soli- 
citor of  his  judicial  district  held  the  position  until  1829. 
Was  presidental  elector  in  1840,  and  governor  of  Alabama 
in  1841-45.  In  1852  he  was  appointed  U.  S.  Senator  from 
Alabama,  and  then  elected  to  the  same  position  for  the  term 
ending  in  1861.  He  left  the  Senate  in  Feb.,  1861, and  took 
an  active  part  in  the  Confederate  cause.  Was  often  presi- 
dent pro  tem.  of  the  U.  S.  Senate,  president  of  the  Ala- 
bama oonititntional  convention  in  1865,  and  a  delegate  to 
the  Philadelphia  Union  National  convention  in  1866.  D. 
in  Autauga  co.,  Ala.,  Nov.  25,  1869. 

Fitzpatrick  (Joax  Bsrxard),  D.  D.,  b.  of  Irish  parents 
in  Boston,  Mass.,  Nov.  1, 1812,  was  educated  at  Boston,  at  the 
College  of  Montreal,  and  the  Sulpitian  Seminary,  Paris. 
In  1840  was  ordained  a  Roman  Catholic  priest;  in  1844 
was  consecrated  coadjutor-bishop  of  Boston,  eum  jure  sue- 
cmionit;  and  in  1340  succeeded  Bishop  Fenwick  in  the 
bishoprio.  D.  Feb.  13,  1866.  Bishop  Fitspatriek  was  a 
man  of  learning  and  ability,  and  received  bis  dootorato 
from  Harvard  University. 

Fitzpatrick  (William  Jobx),  Irish  anthor, b.  Aug. 31, 
1830,  is  a  magistrate  and  grand  juror  for  the  county  of 
Dnblin,  and  bos  published  Lift,  Time;  and  CoHtemporariee 
of  Lard  Clnncurry,  The  FrieHtU,  Foee,  a»d  Adventuree  of 
Lady  Morgaitf  Memoirt  of  ArchbiaXop  Wkniely,  eto. 

Fitzrof'  (Roibrt),  English  vice-admiral,  meteorologist, 
and  navigator,  b.  July  5,  1805,  entered  the  British  navy 
Oct.,  1819 ;  was  lieutenant  in  Sept.,  1824,  and  took  part  in 
a  government  expedition  to  the  coai^t  of  South  America  in 
1828  and  I83I.  (Charles  Darwin  accompanied  the  latter 
expedition  as  naturalist.)  In  1841,  Fitiroy  was  H.  P.  for 
Durham,  and  governor  of  New  Zealand  from  1843  to  1846. 
In  1854  became  superintendent  of  the  meteorological  de- 
partment of  the  board  of  trade,  rear-admiral  in  1857,  and 
in  1862  established  a  system  of  "storm-warnings."  Was 
made  vioe-admiral  in  1863,  and  d.  at  Norwood  Apr.  30, 
1865.  With  Capt.  King  he  wrote  Karrative  of  the  Sareey- 
iitg  Voyages  of  H.  M.  S,  Adventurer  and  Beagle,  ISS^-^S 
(1839),  and  himself  published  Barometer  Uanual  (1861) 
and   Weather-Book  (186.1). 

Fitzaim'mons  (Thoxah),  b.  in  Ireland  in  1741,  was  a 
merchant  in  Philadelphia,  Pa.,  and  commanded  a  volun- 
teer company  in  the  Revolutionary  war.  Was  for  many 
years  a  member  of  the  Pennsylvania  State  assembly ;  in 
1782-83  a  delegate  to  the  Continental  Congress,  and  in 
1787  to  the  Federal  constitutional  convention.  From  1789 
to  1795  was  M.  C.  His  Arm  subscribed  £5000  to  supply 
the  American  army  in  1780.  Mr.  Fitisimmons  was  presi- 
dent of  the  Philadelphia  chamber  of  commerce  and  of  the 
North  American  Insurance  Company.  D.  at  Philadelphia, 
Pa.,  Aug.,  1811. 

Fitzwil'liam,  post-tp.  of  Cheshire  co.,  N.  H.,  on  the 
Massachusetts  State  line  and  on  the  Cheshin  R.  R.,  27  miles 
X.  W.  of  Fitohburg,  Mass.  It  contains  two  post-villages 
(Fitswilliam,  and  Fitswilliam  DipOt),  and  has  important 
manufactures  of  cooperage  and  wooden  wares.  Pop.  1140. 
Fio'me,  an  Austrian  seaport  on  the  coast  of  the  Adri- 
atic, at  the  month  of  the  Fiumara,  where  it  falls  into  the 
U  ulf  of  Quamero,  40  miles  S.  E.  of  Trieste.  The  most  im- 
portant branch  of  its  industry  is  shipbuilding,  for  which 
the  splendid  forests  of  the  Julian  Alps  afford  the  greatest 
facilities.  The  most  important  branch  of  its  trade  is  the 
export  from  Hungary,  to  which  two  railways  extend.    Pop. 


F1t«  Forka,  a  aame  given  to  a  locality  in  Dinwiddle 
so.,  Va.,  the  junction  of  the  White  Oak  and  Ford's  road 
with  the  one  leading  to  Dinwiddle  Court-house.  An  im- 
portant battle  was  fought  here  Apr.  1,  1865. 

Battle  of.  The  possession  of  this  radiating  oontn  was 
one  of  great  strategic  importance,  inasmuch  as  by  Ford's 
road  the  Southside  R,  R.  could  be  roached,  and,  indeed, 
the  whole  country  which  the  intrenched  Confederate  lines 
wera  intended  to  cover.  Isolated  from  the  extreme  right 
of  his  main  lines  some  4  miles,  to  Lee  it  was  regarded  of 
sueh  importanoe  that  he  had  detached,  from  the  already 
attenuated  force  by  which  this  lino  was  held,  15,000  men, 
by  which  to  hold  it.  The  attempt  to  gain  possession  of 
this  position  bad  been  made  (Mar.  30-31)  by  Oen.  Sbcri- 
dao,  with  momentary  success  (Mar.  31 ),  during  the  absence 
of  most  of  the  Confederate  foree,  engaged  in  lighting  War- 
ron  on  the  White  Oak  road,  but  which  now,  being  recalled, 
regained  possession,  driving  Sheridan  back  towards  Din- 
"Widdie  Court-house.  On  the  morning  of  Apr.  1,  Sheridan 
renewed  the  attempt.  His  force  now  comprised  his  own 
cavalry,  to  which  McKeniie's  division  had  been  added — 
about  9000  in  all;  together  with  the  Fifth  corps,  number- 
ing, at  this  time,  12,000  to  13,000.  During  the  previous 
night  Sheridan  had  been  plaeeid  in  oommand  of  (he  entire 
foroe.  His  plan  of  attack  was  to  foree,  by  means  of  his 
cavalry,  the  enemy  within  his  works  at  Five  Forks,  hold- 
ing him  there  by  demonetratlDg  upon  his  right,  while  under 
cover  of  this  feint  the  Fifth  eorps  should  strike  his  left  flank, 
thus  detaching  the  whole  body  from  Petersburg  and  assnr- 
ing  its  capture.  At  daylight  the  fulfilment  of  this  plan  was 
successfully  inaugurated ;  by  2  p.  M.  the  enemy  was  forced 
behind  his  works,  and  Merritt  began  his  work  upon  the 
Confederate  right.  To  guard  against  attack  from  the 
Petersburg  lines,  MeKentie'i  division  was  detached  to 
wateb  the  road  leading  thence.  In  the  mean  time,  the 
Fifth  corps  (Warren)  had  reached  its  position,  and  now 
advanced  towards  the  White  Oak  road,  crossing  which  it 
changed  front,  thus  facing  westward  at  right  angles  with 
the  road.  McKenxie  now  returning,  having  met  and  driven 
back  a  body  of  Confederates,  was  sent  around  to  the  right 
of  Fifth  corps.  Ayres'  division,  forming  the  left  of  the 
line,  was  first  engaged  by  skirmishers,  which  wera  driven 
back,  the  division  advancing  up  to  the  breastworks,  en- 
eoantering  a  severe  Are  which  extended  to  the  left  of 
Crawford's  division  (forming  the  right  of  the  attacking  line). 
The  latter  officer,  to  withdraw  bis  exposed  flank,  obliqued 
to  the  right,  thus  uncovering  Ayres'  right,  which  now  gave 
way  under  the  hot  flank-fire;  Warren,  however,  at  onoe 
throwing  in  Griflln's  division,  which  had  been  massed  in 
rear  of  Crawford,  the  line  was  repaired,  Crawford  swinging 
out  towards  the  Ford  road,  in  the  enemy's  rear.  Ayres'  di- 
vision by  a  brilliant  charge  now  carried  the  right  of  the  in- 
tranchments,  capturing  upwards  of  1000  prisoners ;  while 
Griffin,  whose  line  overlapped  the  Confederate  position,  took 
the  works  on  the  left  and  rear,  with  1500  prisoners.  Craw- 
ford, meanwhile,  had  gained  Ford's  road,  down  which  he 
now  advanced,  and  Merritt  foreing  the  attack  from  the  B., 
the  Confederates  were  nearly  surrounded,  leaving  the  White 
Oak  road  to  the  west  the  only  means  of  escape.  Before 
this  road  could  bo  reached  the  victorious  Union  army, 
pouring  in  from  every  direction,  compelled  the  surrender 
of  nearly  all  the  CoDfoderate  foroe,  pursuing  such  as  es- 
caped till  after  dark.  Over  5000  prisoners  were  captured, 
with  four  guns.  The  Union  loss  was  not  above  lOOO,  all 
told.  The  effect  of  this  deoisive  battle  was  to  determine 
Lee  to  abandon  Petersburg,  which  ho  did  under  cover  of 
night  (Apr.  2),  but  not  before  bis  entire  outer  line  of  works 
had  been  carried  during  the  day.  One  week  later  Lee  sur- 
nndered  his  army  at  Appomattox  Court-house. 

Five  Islands,  post-v.  of  Colchester  co.,  N.  S.,  on  the 
Basin  of  Minas,  bos  considerable  mineral  wealth  and  man- 
ufactures of  baryta  paint,  an  imitation  of  white  lead ;  also 
shipbuilding,  and  a  cataract  90  feet  high.    Pop.  about  OUO. 

Five  Mile,  past-tp.  of  Hale  oo.,  Ala.     Pop.  764. 

Five  Point.1,  tp.  of  Elmore  co.,  Ala.    Pop.  370. 

Five  Poiats  mission.  Long  before  1850  the  Five 
Points  had  come  to  be  regarded  as  the  plague-spot  of  Amer- 
ica— the  synonym  of  all  social  and  moraj  deformity — the 
Sodom  of  the  nineteenth  century.  How  to  deal  with  it, 
and  with  the  ever-increasing  class  of  which  it  was  the  ex- 
ponent, had  become  a  question  difficult  of  solution.  There 
were  four  cbntehes  and  two  mission-stations  either  within 
or  immediately  on  its  borders.  These  had  failed  to  make 
any  peroeptible  impression  upon  this  mass  of  impurity  or 
to  retard  its  steady  increase.  Yet  over  this  moral  waste 
many  wM)t  and  prayed.  In  May,  1850,  Rev.  Lewis  M. 
Pease,  of^the  New  York  Annual  Conference  of  the  Meth- 
odist Episcopal  Church,  was  appointed  a  missionary  to  this 
field,  under  the  auspices  of  the  Ladies'  Home  Missionary 
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thii  lomlity  he  wm  no  stranger,  for  he  had  been  for  yeart 
qoieUy  itadying  both,  yet  with  little  hopes  of  ever  appl;- 
uig  the  means  whieh  he  had  devised.  When  the  time  oame 
to  test  the  praetieabilitjr  of  bis  plans  he  gave  to  his  work 
an  the  lore,  enthnsiasm,  and  ability  he  possessed,  with  no 
thought  of  iailore,  but  with  aaaoess  ever  as  real,  with  him, 
as  it  became  in  the  results  of  after  years. 

Aided  by  an  advisory  oommittee,  he  seonred  a  room  on 
the  comer  of  Cross  and  Little  Water  streets,  the  rery  heart 
of  the  Fire  Points.  The  next  step  was  to  gain  an  inflaenoe 
over  the  children.  This  end  was  sought  to  be  siooomplished 
through  their  physical  necessities.  While  the  missionary 
was  yet  unknown  to  them  he  engaged  with  a  number  of 
boys  in  a  game  of  marbles  Irst,  and  then  in  a  wholesome 
lunch.  During  the  next  few  days  he  was  frequently  ao- 
eosled  by, "  Say,  mister,  ain't  yon  goin'  ter  hare  a  Sunday- 
■chool  ?  And  you'll  hare  cake  too,  won't  yon  ?"  When  the 
time  came  for  the  school  there  was  no  lack  of  children ;  and 
for  apparent  badness  of  material  this  flrst  gathering  was 
never  surpassed.  There  were  singing,  dancing,  laughing, 
crying,  swearing,  praying,  strangely  intermixed,  and  M 
equally  earnest.  A  visit  to  the  two  schools  now  upon  the 
Five  Points  will  afford  ample  proof  that  from  such  chaos 
order  can  be  evolved.  The  great  seoret  of  success  was 
found  to  lie  in  attending  first  to  the  physical  well-being  of 
the  children. 

At  this  time  every  honsa  in  this  vicinity  was  a  den  of 
infamy,  and  to  lead  their  inmates  to  a  better  life  was  the 
work  of  the  missionary — the  means  to  be  used,  tracts. 
Bibles,  exhortation,  and  prayer.  Kepeated  failures  made 
it  apparent  that  as  first  means  such  agencies  were  not  only 
inadequate,  but  inappropriate.  The  great  first  want  was 
honest  industry  and  proper  home-infiuences.  With  much 
difficulty  these  were  provided,  and  for  years  hundreds, 
otherwise  hopeless,  found  their  way  back  to  virtue  and  re- 
spectability. The  owners  as  well  as  the  keepers  of  dis- 
reputable houses  were  indicted,  and  their  trade  in  virtue 
broken  np.  House  after  house  was  seonred  by  the  mis- 
sionai7  until  eight  were  joined  for  the  purposes  of  a  Home. 
During  years  of  varied  industries  here  not  one  article  was 
pnrioined,  though  abundant  opportunities  olTered  for  so 
doing.  Thonsands  of  garments  were  given  out  to  be  man- 
ufactured by  the  poor.  When  the  rescued  were  placed  in 
situations  and  homes,  as  they  came  to  be  by  hundreds  an- 
nually, they  more  than  falfllled  the  utmost  hopes  enter- 
tained of  them. 

Employment  and  a  home  provided,  the  next  step  was  a 
day-school.  Two  years  before  this  the  church  of  the  As- 
cension of  New  York  had  contributed  means  for  a  day- 
school  on  the  Five  Points,  at  the  solicitation  of  the  widow 
of  Bev.  Dr.  Bedell.  The  fond,  so  long  kept  in  waiting, 
here  found  a  ebannel  for  its  appropriation,  but  with  the 
understanding  that  the  school  should  not  be  denomina- 
tional,  Sept.,  18S0,  was  the  date  of  its  oommenoemcnL 
This  was  the  first  of  a  class  of  schools  in  this  country 
known  as  industrial  schools.  For  fifteen  years  this  sohool 
derived  its  entire  support  from  the  ohnreh  of  the  Ascension. 

The  work  of  Hr.  Pease,  in  its  directly  religious  aspects, 
was  denominational,  and  sustained  by  the  Methodist  Epis- 
copal Chnreh,  but  in  its  educational,  industrial,  and  home 
features  it  was  oatholio,  deriving  its  supplies  from  the 
general  poblie.  At  the  close  of  the  first  year  the  work  had 
aasumea  such  proportions  it  was  deemed  best  to  leave  Mr. 
Pease  to  the  temporal,  and  have  another  missionary  ap- 

Sointcd  to  attend  to  the  strictly  spiritnal  interests.  Rev. 
ohn  Luckey  was  thus  appointed  in  May,  1851.  During 
this  and  the  succeeding  year  the  famed  "  Old  Brewery " 
was  purchased,  and  a  house  erected  on  its  site  by  the  La- 
dies' Mission  for  the  prosecution  of  their  part  of  the  work, 
while  Mr.  Pease  retained  the  old  ground.  Here  the  agen- 
eics  of  the  two  became  somewhat  modified,  the  Ladies'  Mis- 
sion employing  more  of  the  temporal  than  at  first,  and  Mr. 
Pease  using  aU  the  spiritnal  ones  ordinary  in  sneh  an  en- 
terprise. 

Tbdk  were  the  two  institutions  originated,  and  thus  have 
they  grown  up  on  the  Five  Points,  great  moral  landmarks 
of  the  nineteenth  century.  The  House  of  Industry  was  in- 
jcorporated  in  Mar.,  1854.  Up  to  this  period  its  expenses 
had  been  $18,981.87,  its  earnings  $26,684.20,  and  its  dona- 
tions received  $2.3,938.53,  while  it  had  provided  for  more 
than  2000  of  the  once  wretched  deniiens  of  this  region. 

L.  M.  Pease. 

Fixed  Air»  a  name  given  by  Dr.  Black  to  Carboxic 
Acid  (whieh  see).  That  this  gas  was  liberated  in  the  burn- 
ing of  lime  was  known  to  Van  Helmont,  who  called  it  gat 
nlcettre,  but  Dr.  Black's  name  came  into  more  general  use. 
clzed  air  is  properly  carbon  dioxide,  COi ;  carbonic  aoid 
is  formed  by  combining  this  with  water ;  it  is  HjCOi. 

Fixed  Oils,  those  oils  which  are  not  volatile  without 
deoomposition,  in  eontradistinetion  to  the  volatile  or 


tial  oils,  which  evaporate  at  ordinary  temperatures.    (See 
Oils  and  Fats.) 
Fixed  Stars.    See  Stars. 

Fix'ing,  a  name  applied  in  PHOToaRAPRT  (which  see) 
to  the  removal  of  the  unchanged  silver  salts  after  the  pic- 
ture has  been  developed. 

Fix'tnre  [Lat.  fijo,  supine  fixum,  to  "fix"],  an  ar- 
ticle or  Btruotnre  which,  in  itself  personal  property,  has 
been  made  an  annexation  or  become  acoessory  to  real 
estate.  There  has  been  a  bewildering  variety  of  legal  def- 
initions given  to  the  term,  and  it  is  hardly  possible  to  fix 
upon  any  which  would  reconcile  their  various  discrepancies 
and  receive  general  acceptation ;  but  the  one  hero  stated 
will  probably  make  as  near  an  approximation  to  accuracy 
and  oompleteness  as  any  that  hare  been  suggested.  An- 
nexations of  this  nature,  when  made  under  certain  condi- 
tions and  circumstances,  still  continue  to  be  considered 
chattels,  while  in  a  different  class  of  oases  they  are  regarded 
as  constituting  a  part  of  the  realty,  merely  as  a  result  of 
the  change  that  has  been  effected  in  their  situation  and  re- 
lations. Two  structures  identical  in  every  respect,  not  only 
in  construotion,  but  also  in  the  manner  of  tbeir  attachment 
to  a  honse  or  land  and  in  the  uses  to  which  they  are  applied, 
may  be  treated  in  law  at  one  time  as  personalty,  at  another 
as  realty ;  and  as  the  rules  as  to  management  and  dispo- 
sition would  be  essentially  diverse  in  the  two  oases,  and  ad- 
ditions to  real  property  are  very  common  for  purposes  of 
improvement,  trade  or  manufacture,  agriculture,  etc.,  the 
"  law  of  fixtures  "  is  manifestly  of  great  importance.  The 
subtlety  of  the  distinctions  resort^  to  makes  the  scbjeot 
one  of  exceptional  intricacy,  and  has  been  the  cause  of 
much  conflict  in  the  decisions. 

The  question  to  be  determined  in  every  instanee  is.  Has 
an  addition  to  land  become  itself  real  property  ?  It  was 
formerly  a  well-established  legal  principle  that  such  a  re- 
sult was  oonsequent  upon  every  cose  of  attachment,  and 
the  rule  was  stated  in  a  concise  Latin  maxim,  as  if  uni- 
versally applicable  {quiequid  plaHtatiir  aolo,  tolo  cedit~^ 
whatever  is  affixed  to  tho  soil  belongs  to  the  soil— t.  e. 
becomes  a  part  of  it),  bat  the  exceptions  which  have  been 
established  have  become  so  numerous  that  the  formerly  re- 
ceived doctrine,  though  still  applicable  as  a  general  prin- 
ciple relating  to  fixtures,  can  no  longer  be  regarded  as  of 
much  practical  value.  In  the  elucidation  of  the  subject 
the  primary  and  fundamental  inquiry  must  be  whether 
there  has  been  a  true  annexation  in  the  legal  meaning 
of  the  term.  This  annexation  may  either  be  actual,  as 
where  there  is  some  real  substantial  attachment  to  land 
or  buildings,  or  it  may  be  merely  coHttnetivc,  as  in  oases 
where,  though  there  is  apparently  no  connection,  and 
the  articles  are  easily  portable  or  removable,  they  are 
yet  properly  considered  as  appurtenant  to  certain  real 
property  and  indispensable  to  its  integrity.  Thus,  ma- 
chinery attached  to  buildings,  furnaces,  mirrors  fastened 
to  walls,  etc.  would  be  illustrations  of  actual  fixtures,  while 
door-keys,  window-blinds,  or  bells  temporarily  detached, 
fences  that  hare  been  removed,  but  are  to  be  replaced,  etc., 
would  constitute  coiutmctive  fixtures.  Such  articles  as  the 
latter  kind  are,  by  common  consent  and  necessarily,  con- 
sidered essential  to  the  complete  idea  of  a  dwelling  or 
a  plot  of  land,  as  being  requisite  for  its  ordinary  and 
proper  use.  But  if,  on  the  one  hand,  things  originally 
chattels  have  been  completely  incorporated  into  real  prop- 
erty, as  where  boards  are  fashioned  into  floors  or  plaster 
wrought  into  walls,  or,  on  the  other  hand,  chattels  are 
merely  suffered  to  rest  upon  land  or  lie  within  buildings, 
but  are  not  naturally  considered  as  essential  thereto,  no 
difficulty  can  arise  as  to  whether  the  articles  are  real  or 
personal.  They  are  real  in  the  former  instances,  and  per- 
sonal in  the  latter,  beyond  any  possibility  of  doubt. 

After  the  subject  of  annexation  has  been  considered, 
another  leading  inquiry  is  the  presumable  intention  with 
which  the  erections  or  additions  were  mode,  and  by  the 
establishment  of  what  principles  the  requirements  of  a 
wise  and  judicious  public  policy  would  best  be  promoted. 
As  the  standard  of  "public  policy"  is  necessarily  very 
indefinite  and  general,  it  might  be  expected  that  the  con- 
clusions to  l>e  derived  from  its  application  would  be  large- 
ly determined  by  the  more  specific  inquiry  as  to  "  inten- 
tion," if  the  results  which  the  latter  aSorded  were  entirely 
consistent  with  public  welfare;  and  such  seems  to  have 
been  the  case,  since  the  rules  referred  to  both  these  cri- 
teria mainly  coincide.  One  test,  however,  serves  to  sup- 
plement and  modify  the  other.  In  examining  into  the 
intent  with  whieh  fixtures  were  erected,  the  actual  purpose 
is  not  so  much  in  question  as  the  reasonably  and  justly 
praitmabU  intention  which  the  law  can  gather  from  all 
ute  attendant  circumstances  and  the  relations  of  the  par- 
ties coneemed  to  have  been  the  instigating  and  guiding 
motive.     When,  for  instance,  a  person  sells  land  with  oer- 
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ta!a  additioni  upon  it  of  tli«  cqntrooal  nataro  of  SxtnrM, 
snd  which  tho  purcbuor  may  naturally  hare  presumed  to 
poaa  with  the  grant,  and  to  have  been  intended  for  the  per- 
manent improTomcnt  of  the  property,  tho  law  will  not  per- 
mit the  vendor  to  claim  that  his  aetnal  intent,  though  se- 
cretly indulged,  was  to  oonsider  the  articles  as  personalty 
and  remove  them  for  his  own  use.  An  intent  is  fastened 
upon  his  conscience  whioh  his  acts  fairly  and  Justly  war- 
ranted, and  which  alone  is  consistent  with  any  understand- 
ing which  the  opposite  party  could  have  formed  under  the 
circumstances.  The  dictates  of  publto  policy  also  support 
the  same  rule,  since  otherwise  fraud  could  bo  readily  com- 
mitted, and  free  transfers  of  property  would  be  hampered 
by  suspicion  and  uncertainty.  Bat  if  a  Tender's  actual 
intention  is  made  known  to  the  purchaser  at  the  time  of 
sale  in  regard  to  additions  strictly  within  the  class  of  fix- 
tures, or  if  a  chattel  mortgage  has  been  mode  in  regard  to 
them,  which  tho  purchaser  can  ascertain,  presumed  intent 
will  coincide  with  actual  intent,  and  the  relations  of  the 

Sarties  will  be  determined  accordingly.  Again,  when  ad- 
Itions  for  purposes  of  trade  are  mode  upon  leased  prop- 
erty by  a  tenant  for  years,  it  is  necessarily  presumable  that 
ho  docs  not  intend  that  they  shall  be  permanent  attach- 
ments, but  that  he  only  purposes  their  maintenanoe  during 
the  time  of  his  tenancy.  Considerations  of  public  policy 
also  support  this  conclusion,  since  the  establishment  of  a 
prohibition  upon  tenants  to  erect  fixtures  which  they  eonid 
remove  when  their  interests  expired  would  materially  in- 
terfere with  the  leasing  of  property  and  with  commercial 
enterprise  and  progress.  In  all  oases,  however,  in  which 
specific  contracts  are  made,  or  persons  have  a  clear  under- 
standing of  the  terras  upon  whioh  their  interests  are  cre- 
ated, no  opportunity  for  presumption  can  exist,  and  if  the 
agreements  be  legal  public  policy  can  intorpoeo  no  obstacle. 
The  parties  may  determine  upon  what  stipulations  they  will. 
On  these  grounds  has  been  made  a  division  of  the  parties 
in  regard  to  whom  questions  oonoeming  fixtures  most  gen- 
erally arise  into  two  great  classes :  (a)  One  class  consists  of 
those  interested  in  property  on  which  fixtures  have  been 
erected  by  one  having  a  permanent  interest  therein ;  (i)  the 
second  class  is  where  the  fixtures  were  annexed  by  one  hav- 
ing only  a  limited  interest  in  the  land.  Under  the  first  class 
questions  arise  (1)  between  heir  and  exeoator  of  one  add- 
ing fixtures  to  land ;  (2)  between  mortgagor  and  mortgagee 
of  property  on  which  fixtures  had  been  erected  by  the  for- 
mer; (3)  between  vendor  and  vendee  of  land  with  fixtures 
thereon ;  (4)  between  vendor  and  contractor  to  buy  land 
under  similar  circumstances.  Under  the  second  class  qnes- 
tions  occur  (1)  between  landlord  and  tenant  where  the  lat- 
ter erects  fixtures  after  the  commenoement  of  his  lease; 
and  (2)  between  tenant  for  life  and  remainder-man  or  re- 
versioner. When  the  interests  of  all  those  varieties  of 
parties  grouped  under  the  first  class  are  ooncemed,  the 
presumption  is  quite  rigid  that  attachments  to  the  land 
constitute  a  part  of  it,  and  consequently  are  governed  by 
all  the  rules  appertaining  to  real  estate.  Fixtures,  there- 
fore, which  the  law  would  presume  to  have  been  attached 
for  permanent  continuance  will  pass  to  heirs  rather  than 
to  executors,  will  be  conveyed  under  a  deed  or  mortgage 
of  the  property  to  the  vendee  or  mortgagee,  or  will  be  in- 
cluded within  the  contract  of  one  who  agrees  to  purchase 
the  land.  But  a  largo  number  of  annexations  may,  oven 
in  this  doss  of  instances,  be  considered  as  personal  prop- 
erty, for  those  additions,  as  has  been  staled,  are  alone 
treated  as  realty  in  regard  to  which  the  legal  presumption 
is  that  they  wore  added  for  the  permanent  improvement  and 
hnkitnal  eujogmeut  of  the  premises.  In  order  to  determine 
whether  such  a  presomption  can  justly  be  entertained,  re- 
gard is  had  to  a  variety  of  tests,  as,  for  instance,  to  the 
nature  of  the  annexation,  whether  bulky  and  unwieldy  or 
light  and  easily  removable;  to  the  adaptability  of  the  at- 
tachment to  the  proper  and  natural  use  of  the  building  in 
which  it  is  placed,  or  of  the  land  with  which  it  Is  con- 
nected; and  to  many  diverse  considerations  which  must 
evidently  depend  upon  the  circumstances  of  each  particu- 
lar case.  If  a  building  were  erected  in  such  a  location  and 
with  such  peculiarities  of  construction  that  it  eonld  only 
be  used  to  advantage  by  the  employment  of  certain  ma- 
chinery which  had  been  placed  within  it,  or  could  be 
adapted  to  different  purposes  only  at  great  expense,  the 
deduction  would  be  necessarily  made  that  soeh  machinery 
was  intended  to  be  no  mere  temporary  attachment,  but 
that  it  was  designed  for  permanenoe. 

One  test  of  considerable  importance  and  fVeqaent  appli- 
cation is  to  consider  the  manner  in  whioh  the  fixture  is 
joined  to  or  connected  with  the  property  to  which  it  is  at- 
tached— whether  it  can  be  removed  without  injury  to  the 
premises,  or  whether  its  fastenings  can  be  readily  de- 
tached. This  was  formerly  said  to  be  the  chief  distingnish- 
ing  test  in  all  questions  concerning  fixtures,  the  statement 
lM»inv  mnilA  thftt  nil  obiectji  firmlv  fastened  were  real  nron- 


orty,  while  those  not  so  annexed  remained  chattels;  bat 
this  rule  would  exclude  all  constructive  fixtures  from  th« 
category  of  realty,  and  cannot  be  upheld.  The  criterion 
is  only  valuable  as  indioative  of  intention  to  hav«  tho  ar- 
ticles remain  constant  attachments  to  the  land.  But  it  is 
so  indeSnito  sod  general  in  its  oharaotar,  and  leaves  so  much 
room  for  fine-drawn  distinctions  and  delicate  subtleties  of 
discrimination  whose  reasonsbleness  is  oftentimss  difficult 
to  discern,  that  to  this  cause  alone  is  attributable  much  of 
the  confusion  in  tho  legal  deoisioni  upon  the  subjeot  of 
fixtures.  Thus,  machinery  attached  to  a  building  by  means 
of  rods  passing  through  joists  and  there  (ooured  by  nuts 
has  been  held  to  be  real  estate,  while  looms  merely  fastened 
to  the  floor  by  screws  hare  been  considered  pnsonalty. 
Some  conrts  hare  gone  so  far  as  to  hold  that  articles  fast- 
ened by  bolts  or  nails  would  become  realty,  when  if  fast- 
ened by  screws  they  would  still  remain  chattels,  since 
screws  can  be  so  mnoh  more  readily  removed  that  it  is 
natnral  to  believe  that  in  the  latter  case  a  removal  was  in- 
tended. Other  courts  deny  the  distinction.  In  regard  to 
sneh  objects  as  stoves,  boilers,  kettles,  and  various  articles 
of  machinery  of  moderate  sise,  the  cases  have  exhibited 
much  discrepancy.  Buildings  erected  upon  wooden  blocks 
merely  are  generally  eonsidered  chattels.  In  New  York  a 
statue  resting  upon  a  pedestal  in  the  garden  of  a  dwelling- 
house  has  been  decided  to  be  real  property  as  between  s 
mortgagor  and  a  mortgagee,  as  probably  erected  for  per- 
manent oontinuance.  The  rolling-stock  of  railroads  is  by 
some  conrts  considered  real,  by  othen  personal  property, 
in  perplexing  variety.  As  between  mortgagor  and  mort- 
gagee the  decisions  preponderate  that  it  may  be  treated  as 
real  estate.  But  by  a  recent  decision  in  New  York  it  bos 
been  held  to  be  personal  property.  (HogU  vs.  Platttburg 
a»d  Uonlreal  B.  it.  Co.,  bi  New  York  314  [1873]). 

But  it  would  be  useless  to  multiply  illustrations ;  only 
the  general  principle  can  be  satisfactorily  stated.  In  New 
York  a  particular  provision  has  been  established  by  stat- 
ute in  regard  to  the  oonfiicting  claims  of  heir  and  execu- 
tor. In  accordance  with  this,  "things  annexed  to  the 
fteehold  or  to  any  building  for  the  purpose  of  trade  or 
manufacture,  and  not  fixed  into  the  wall  of  a  house  so  as 
to  be  essential  to  its  support,  are  deemed  assets,  and  go  to 
the  executor."  The  common-law  rule  is  that  trade-fixtures, 
in  regard  to  the  rights  of  those  classes  of  persons  that  have 
hitherto  been  eonsidered,  are  not  to  be  treated  differently 
from  fixtures  of  other  kinds,  but  in  the  relations  of  land- 
lord and  tenant  it  will  be  seen  that  they  attain  to  great 
importance. 

In  regard  to  the  rights  of  those  persons  forming  the 
second  class  above  mentioned— vis.  landlord  and  tvnant 
and  tenant  for  life  and  remainder-man — the  law  concerning 
fixtures  is  very  diiferent.  Both  the  question  of  presumed 
intent  and  the  diotates  of  public  policy,  as  has  been  seen, 
lead  to  conclusions  essentially  diverse  from  those  which 
have  been  stated  as  applying  to  other  cases.  But  tho  doc- 
trine of  presumed  intention  is  not  carried  so  far  as  to  per- 
mit a  tenant  to  erect  anything  he  may  choose  upon  his 
landlord's  premises,  with  the  privilege  of  removing  it  when 
his  tenancy  is  ended,  since  the  landlord's  interests,  whioh 
are  equally  deserving  of  protection,  might  be  unduly  sac- 
rificed. The  tenant,  therefore,  may  only  take  away  ad- 
ditions he  has  made  when  they  belong  to  one  of  tbeso 
special  classes.  (I)  He  may  remove  all  fixtures  which  be 
has  erected  for  purposes  of  trade  or  manufacture.  This 
rule  is  established  to  promote  business  enterprise.  Thus, 
brewing-vessels,  oider-mills,  closets,  shop-counters,  engines, 
presses,  etc.  may  all  be  rightfully  removed.  The  rule  has 
also  been  extended  to  buildings  eonstruoted  by  the  tenant 
for  purposes  of  trtule,  as,  e.g.,  additions  to  nn  inn,  tar- 
em-Keeping  being  deemed  a  species  of  trade.  The  re- 
moval must  be  made  by  the  tenant  so  as  not  to  injure 
the  landlord's  premises.  (2)  In  the  U.  8.  the  general  rule 
is  established  that  flxtnres  annexed  for  agricultural  pur- 
poses may  be  removed.  In  England  a  contrary  rule  was 
maintained  at  common  law,  but  some  exceptions  have  been 
established  by  statute.  Nursery  trees  would  be  an  illus- 
tration of  agricultural  fixtures.  (3)  Articles  erected  for 
domestic  use  and  oonvenience  and  the  necessary  enjoyment 
of  the  premises  are,  in  general,  removable.  This  privilege 
would  not  probably  extend  to  objects  of  mere  ornament. 
In  any  case,  it  is  necessary  that  the  tenant  should  exercise 
his  right  of  removal  before  the  expiration  of  his  interest 
and  his  yielding  up  possession,  as  otherwise  he  will  be 
deemed  to  have  abandoned  the  fixtures  to  his  landlord. 
But  the  executor  of  a  tenant  for  life,  as  the  necessity  of 
the  case  demands,  has  a  reasonable  time  after  the  tenant's 
death  to  take  away  the  fixtures. 

The  rights  of  landlord  and  tenant  may  be  variously 
modified  by  mutual  agreemenL  Thoy  may  contract  to  con- 
sider certain  articles  chattels  which  would  otherwise  be- 
come real  estate  aoeordiuff  to  general  rules,  and  m'ee  reraA. 
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It  U  quite  eommoa  to  find  a  provision  in  leuu  that  the 
tztniea  at  the  end  of  the  term  ehall  be  talien  b;  the  land- 
lord at  a  Taloation  made  in  a  ipecified  manner ;  as,  e.  g., 
by  appraisen  aeleoted  by  the  parlies.  Bj  such  an  agree- 
ment, matters  vhiah,  legally  speaking,  would  be  real  estate 
may  be  made  to  appertain  so  tar  to  the  tenant  as  to  entitle 
him  to  eompensation.  (Consult  Auos  axd  Ferakd  on 
Fixtura;  Wasbbubn  on  Stal  Proparly;  Cnirrr  on  Con- 
tracts, etc.)    asoROE Cdasb.    RkvisedbyT.  W.  Dwiqht. 

Flac'en*)  a  eognomt»  of  several  Roman  families,  of 
vhioh  the  most  important  belonged  to  the  gcntes  Fulria, 
Valeria,  and  Pomponia.  The  poet  Horace  (which  see) 
•lao  bore  this  name.  Among  the  illustrious  men  of  thf) 
name  we  may  mention  (1)  Lucius  Valxrii'S  Flaccus,  eon- 
Bul  with  C.  Marius  in  100  b.  c,  censor  in  97,  and  again 
•onsnl  in  80  B.C.,  when  he  was  murdered  by  Fimbria. — (2) 
Q.  FnLVius  Flaccus,  oonsul  237,  224,  and  212  B.  c,  often 
prSDtor,  and  distinguished  in  the  second  Punio  and  many 
other  wars,  in  whioh  he  was  fortunate ;  but  his  character  is 
stained  )\y  his  oruel  treatment  of  the  Campanians.  His 
family  produoed  many  pnblio  men,  among  whom  his  son, 
Q.  Fulvius  Flaccus  (d.  173  b.  c),  and  his  grandson,  H. 
Folvios  Flaoeus,  were  the  most  renowned.  The  farmer 
waa  a  distingnished  general  in  Spain — the  latter  a  par- 
tisan of  the  Qraoohi,  and  was  put  to  death  121  b.  c 

Flaecos  (Caius  Valerius),  an  epie  poet  who  flour- 
ished in  the  reign  of  Vespasian.  He  is  supposed,  from 
some  words  of  Martial,  to  navo  l>cen  a  native  of  Padua, 
though,  from  the  name  given  in  the  Vatican  manuscript 
(6.  Valerius  Flaccus  Balbns  Setinus],  it  is  thought  that 
he  was  bom  at  Setia.  Ue  d.  in  the  reign  of  Domitian, 
probably  abont  A.  d.  89,  and  Quintilian  speaks  of  his  death 
as  a  loss  to  literature.  lie  was  the  author  of  a  poem  en- 
titled /tr^aaiitica,  oo  the  expedition  of  the  Argonauts,  in 
imitation  of  the  poem  of  Apolloniua  of  Rhodes,  which  ex- 
tended to  eight  books,  hut  was  left  unfiniBhed,  His  stylo 
is  an  imitation  of  that  of  Virgil,  but  more  declamatory  and 
artificial.  Its  involved  construction  and  too  crowded  fig- 
ures often  produce  obEourity,  while  the  poet  too  often  and 
on  too  BligDt  occasiona  calls  in  the  aid  of  the  gods.  The 
best  editions  are  those  of  Burmann,  Utrecht,  1702,  Ley  den, 
1724;  of  J.  A.  Wagner,  QSttingen,  1805,  2  vols.;  and  of 
G.  Thilo,  Halle,  186.?.  U.  Drisler. 

Flaccus  (SicuLcs),  a  writer  on  agriculture  who  prob- 
ably lived  soon  after  the  reign  of  Norra.  Nothing  is  known 
of  bis  life.  Of  his  extant  fragments  the  most  important  is 
De  Oundtttonibilt  Aj/rorum,  which  is  full  of  legal  learning 
and  valuable  information. 

Flaccns  (Vbrbics),  a  freedman  by  birth,  distinguished 
as  a  grammarian  and  teacher  at  Rome  under  Augustus. 
Ho  was  so  suoeessrul  in  his  method  of  instruction  that  the 
emperor  placed  his  own  grandsons  under  his  charge,  and 
allowed  him  to  bring  his  other  pupils  into  the  Palatium, 
on  the  condition  that  no  additions  should  be  made  to  their 
namber.  At  his  death,  under  Tiberius,  a  statue  was  erected 
to  him  in  the  forum  at  Prsaneste.  He  was  the  author  of 
several  works,  historical,  antiquarian,  and  grammatical, 
the  most  important  of  which,  and  the  one  the  loss  of  which 
is  most  deplored,  was  entitled  De  Sigaifieata  Yerborttm,  This 
is  referred  to  ocsasionally  by  later  grammarians,  and  a  few 
extracts  from  it  (and  the  other  writings  of  Flaccus)  have 
been  eoUeeted  by  Lindemann  in  his  Cnrput  Grammat,  Lat- 
iuorum,  but  it  was  superseded  in  general  use  by  the  abridg- 
ment of  Festns,  wbioQ  uo  doubt  caused  the  final  disappear- 
ance of  the  larger  treatise.  (See  Festus,  Pokpeius.)  A 
brief  notice  of  Flaccus  is  given  by  Suetonius  in  his  De 
OraniBtaticif  ct  Ilhetorihnt.  H.  DrisLER. 

Fla'cin*,  Flach,  or  Vlacich  Francowitz  (Mat- 
thias), one  of  the  greatest  Lutheran  scholars  and  poleiq- 
iea,  "  the  AohiUes  of  pure  Lutheranism,"  of  the  i^econd 
generation  of  the  era  of  the  Reformation,  b.  Har.  21,  1520, 
•t  AlboBa,  in  Venetian  Iliyria  (hence  JUyricni).  Ho  desired 
to  become  a  monk,  but  was  dissuaded  by  Lupetinus,  pro- 
vincial of  the  Minorites,  who  put  into  bis  hands  some  of 
Luther's  writings  and  eounselled  him  to  study  theology  in 
Germany.  Ue  went  to  BUe.  1539 ;  became  private  teacher 
at  Tiibingen  1540;  went  to  Wittenberg  1541.  Out  of  great 
■pirltual  darkness  and  distress,  connected  with  his  views 
01  eleotion,  he  was  led  by  Luther,  of  whose  faith  he  became 
one  of  the  most  earnest  defenders.  He  received  the  chair 
of  Hebrew  1544;  in  1545  he  married;  1547  the  Schmal- 
eald  war  compelled  him  to  leave  Wittenberg.  In  the  time 
of  theological  conflict  on  the  Adiaphora  which  followed 
the  IsTERnis  (which  see),  Flacins  took  a  position  of  un- 
compromising fidelity  to  the  principles  of  Luther,  whioh 
MelanehthoR  and  his  school  were  perilling  by  Indeoision. 
He  was  a  defender  of  the  faith  against  open  enemies  and 
misjudging  friends.  (See  Osiandrr,  Major,  Strioel, 
ScBWEHKrELD,  6T:<ERGiRif.)  lit  Magdeburg  he  began 
(1557)  his  immortal  church  history,  the  Magdeburg  Ce»- 


turiet,  in  which  he  was  the  main  worker,  though  he  had  a 
body  of  able  colaborers,  among  whom  were  Wigand,  Judex, 
Faber,  and  Nichohis  Amsdorf.  Brischar,  a  Catholic  di- 
vine, says :  "  It  is  impossible  to  ignore  the  erudition,  the 
ocnteness  and  the  gift  of  combination  which  express  them- 
selves in  this  book."  The  Catalogui  leetium  Vertlatit  (1556) 
was  meant  to  trace  in  a  long  line  of  witnesses  the  evangeli- 
cal protest  of  the  ages  against  the  errors  of  Rome.  In  the 
some  interest  he  published  the  Miita  Latina  (1557),  a  copy 
from  a  missal  of  about  A.  D.  700.  In  1561  he  was  dismissed 
from  the  University  of  Jena  for  his  resistance  of  the  en- 
eroaohments  of  the  state  on  the  liberties  of  the  Church. 
His  whole  after-life  was  one  of  wandering  and  sufi'ering, 
amid  whioh  he  finished  his  other  great  works,  the  Clarit 
Sen'plurm  Saerm  (1567)  and  his  Olue»a  on  lie  Xew  Tetta- 
ment.  Ue  d.  in  the  hospital  at  Frankfort  Mnr.  11, 1575, 
at  the  age  of  fifty-five,  having  displayed  a  tenacious  cour- 
age, mostly  for  the  truth,  not  unlike  that  of  Luther.  "He 
woe,"  says  Kling,  "a  man  of  faith,  one  of  that  cloud  of 
witnesses  of  whom  the  world  was  not  worthy."  A  lack  of 
metaphysical  accuracy  in  the  use  of  language — which,  how- 
ever, he  finally  modified — involved  him  in  a  controversy 
which  arose  from  his  assertion  that  Obicinal  Sin  (which 
see)  is  a  substance,  and  not  occidental.  This  view,  called 
"  Flacianism/'  was  condemned,  in  the  strict  sense  of  its 
phraseology,  in  the  Cokookd,  Fobuula  of  (which  sec).  Its 
adherents  were  styled  Flacians  and  Substantialists.  {Lhe» 
by  RiTTER,  1725;  Iwkstex  (vindicating  Flacius),  1844; 
Precer  (the  best),  3  vols.,  Grlangen,  1859-61  (reviewed  in 
the  BMiotheca  Sacra,  1862).)  C.  P.  Kbautu. 

Flag;  the  name  of  various  long-leaved  aquatic  plants, 
such  as  sweet-flag  (see  Acorcs  Calahus),  blne-fli^  (see 
Inia],  and  cat-tail  flag  (see  Cat's  Tail).  The  fixed  sea- 
weeds aT«  often  called  flags. 

Flag.  Webster  defines yloj;,  "that  which ytai/i  or  hangs 
down  loosely"  (Lat.  Jtaccere);  "an  ensign  or  colors;"  a 
cloth  bearing  usually  certain  devices  and  attached  to  a 
staff;  it  is  synonymous  with  the  Fr.  drapeau.  It  is,  in 
fact,  one  of  the  forms  of  iutlguia  by  which  nationality  is 
distinguished — by  which  the  sway  or  jurisdiction  of  a 
political  power  is  asserted.  Hence,  its  predominating  use 
in  those  organizations  of  a  country  by  which  its  sove- 
reignty and  jurisdiction  are  asserted  and  maintained — i. «. 
the  army  and  navy.  Hence,  too,  its  powerful  appeal  to 
the  patriotism  of  all  those  who  see  in  it  tne  symbol  not  only 
of  their  country's  power,  but  of  its  claim  upon  themselves. 
Pendent  over  a  fortress  or  ship,  and  throwing  out,  with  the 
varying  breeie,  its  folds  to  the  four  quarters  of  the  heavens, 
it  seems  to  hold  above  them  the  imperial  segis  of  a  nation's 
power.  A  history  of  such  "insignia'^  would  occupy  vol- 
umes. The  Chinese  flags  or  banners  are  said  to  have  been, 
in  essentially  their  present  forms,  in  existence  at  a  date 
earlier  than  the  siege  of  Troy.  The  term  "  vcxillum"  of 
the  Romans  applies  to  anything  that  is  fcoi-ne  a<  <m  entign, 
whether  it  bo  a  flag  or  banner,  or  some  other  device ;  but 
it  became  Bpeoiflcally  applied  to  the  drapean  d  eroix  (t.  e. 
a  flag  suspended  to  a  norizontal  cross-piece,  attached  by 
cords  to  the  upright  staff,  with  which  arrangement  the  term 
"banner"  has  become  identified)  after  the  time  when  the 
emperor  Constantino  introduced  the  Labaruu  (which  see) ; 
ana  thia  form  of  flag  has  been  ever  since  affected  by  the 
Church,  as  it  is  now.  It  ia  also  the  most  usual  form  of 
the  banners  of  lay  societies. 

In  this  country,  during  the  early  days  of  the  Revolu- 
tion, the  colonists  made  use  of  flags  of  various  devices ; 
the  first  legally  established  national  emblem  was  that 
adopted  by  Congress  Juno  14,  1777,  which  provided  that 
the  flag  of  the  thirteen  United  States  should  be  thirteen 
stripes,  alternately  red  and  white;  that  the  union  be  thirteen 
stars,  white  In  a  blue  field,  representing  a  new  constella- 
tion: this  form  was  altered  by  act  of  Jan.  13,  1794,  which 
provided  that  after  May  1,  1795,  the  flag  of  the  U.  8. 
should  consist  of  fifteen  stripes,  etc.,  and  fifteen  stars,  etc. ; 
in  1818,  however,  act  of  April  4,  the  flag  was  ro-eslabltsfaed 
as  thirteen  horiiontal  stripes,  alternately  red  and  white;  the 
union  to  consist  of  twenty  stats,  white,  in  a  blue  field ;  one 
star  to  be  added  to  the  union  on  the  admission  of  every 
new  State;  the  addition  to  be  made  on  the  4th  day  of  July 
succeeding  such  admission.  This  flag  went  into  effect  July 
4,  1818,  and  is  the  present  prescribed  national  emblem  of 
the  U.  S.  of  America. 

In  the  U.  8.  army  the  garrison  flag  is  the  national  flag, 
36  X  20  feet;  the  storm  flag  is  20  X  10  feet;  and  the  ro- 
cruiting  flag  9  feet  9  inches  by  4  feet  4  inches.  Each 
artillery  regiment  has  two  silken  colors — the  first,  the 
national  emblem,  6  feet  6  inches  fly  and  6  feet  deep  on  tite 
pike;  the  number  and  name  of  the  regiment  embroidered 
with  gold  on  the  centre  stripe.  Th^seoond,  or  regimental 
eok)r,  to  be  yellow,  of  same  dimensions  as  the  first,  bearing 
in  the  centre  two  cannon  crossed,  with  the  letters  U.  S. 
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■bore  Slid  nnmber  of  regiment  below.  Infantry  regiment! 
hare  likewise  two  colore  of  silk  and  of  eimilar  aiie — the 
first  of  whioh  is  the  national  flag,  with  the  nnmber  and 
name  of  the  regpiment  in  silver  on  the  eentre  stripe ;  the 
regimental  oolor  to  be  blue,  with  the  arms  of  the  U.  8.  em- 
broidered in  silk  on  the  centre ;  the  name  of  the  regiment 
in  a  soroU  nndemeath  the  eagle.  Camp  color*  are  18  inches 
square,  of  bunting — white  for  infantry,  red  for  artillery, 
with  the  nnmber  of  the  regiment  thereon.  Each  mounted 
regiment  has  a  silken  standard  hearing  the  arms  of  the 
U.  S.  embroidered  in  silk  on  a  bine  ground,  with  the  num- 
ber and  name  of  the  regiment  in  a  scroll  nndemeath  the 
eagle.  Each  company  has  a  swallow-tailed  silken  guidon, 
half  red,  half  white,  divided  at  the  fork,  the  red  above ; 
on  the  red  the  letters  U.  S.,  and  on  the  white  the  letter  of 
the  company  in  red. 

There  arc  flags  also  whioh  are  symbols  of  indiridual 
authority.  Among  such  are  royal  standards,  flag  officers' 
flags,  etc.  An  admiral's  flag  is  usually  the  flag  of  the 
country  which  such  admiral  serres,  with  the  exception  of 
the  union.  The  flag  of  the  admiral;  vioe-admiral,  and 
rear-admirals  of  the  V.  8.  is  rectangular,  and  consists  of 
thirteen  alternate  red  and  white  stripes.  The  admiral 
hoists  this  at  the  main;  the  vice-admiral  at  the  fore;  the 
rear-admiral  at  the  miuen.  Should  there  be  two  rear- 
admirals  present,  the  Junior  hoists  a  flag  at  the  misten 
similar  to  the  one  described,  with  the  addition  of  two  itara 
in  the  upper  left-hand  comer.  The  commodore's  flag  dif- 
fers from  that  of  the  admiral's  in  form  alone,  it  being  a 
swallow-tail  instead  of  rectangular. 

Should  the  President  go  afloat,  the  American  flag  is  oar- 
ried  in  the  bows  of  his  barge  or  hoisted  at  the  main  of  the 
vessel  on  board  of  which  he  may  be.  In  foreign  oonntries 
the  royal  standard  is  worn  at  ceremonies  in  honor  of  the 
sovereign  or  at  which  the  sovereign  may  be  present. 

The  white  flag  is  the  symbol  of  peace,  and  is  used  as  the 
flag  of  truce  or  in  token  of  surrender. 

The  red  flag,  bidding  defiance,  is  often  used  by  revolu- 
tionists. In  our  service  it  has  a  more  peaceful  significa- 
tion, and  when  hoisted  at  the  fore  of  a  vessel  shows  that 
she  is  receiving  or  discharging  her  powder. 

The  yellow  flag  shows  a  vessel  to  be  in  quarantine. 

Flags  are  said  to  be  at  half-mast  when  they  are  hoisted 
but  half  the  height  at  which  they  are  ordinarily  worn,  and 
in  this  position  designate  monming. 

Dipping  the  flag  is  a  salute  to  a  fort  or  passing  vessel 
by  lowering  it  slightly  and  hoisting  it  again.  (See  Ocn. 
8.  Hamilton's  Sin.  American  Flag.)       J.  O.  Barvako. 

Flag'ellaatI  [lMt.flageUam,  a  "  whip,"  "  scourge  "],  a 
name  given  to  companies  of  persons  in  the  Middle  Ages 
who  marched  and  sang  and  scourged  themselves  in  public 
places  for  their  own  and  others'  sins.  Self-flagellation,  as 
a  penanoe,  had  its  origin  in  the  monasteries,  and  is  of 
early  date.  It  was  first  recommended  to  others  than 
monks  about  the  year  900  by  Regino  (d.  915),  abbot  of 
Priim  in  Rhenish  Prussia,  in  his  Bt  Ditdplina  Erclaim, 
ii.  c,  442,  but  it  did  not  become  a  popular  penance  till  after 
the  time  of  Peter  Damiani  (1007-72  A.  D.),  by  whom  it  was 
earnestly  advocated.  During  the  thirteenth,  fourteenth, 
and  fifteenth  centuries  the  Flagellants  became  a  sort  of  in- 
termittent order  of  fanatics,  frequently  reappearing  here 
and  there  in  times  of  extraordinary  declension  or  distress. 
Three  such  outbreaks  are  specially  prominent :  1,  in  Upper 
Italy,  1280  A.  D.,  in  connection  with  the  straggle  between 
the  Ouelphs  and  the  Qhibclllnes;  2,  in  1349  A.  D.,  while 
the  Black  Plague  was  raging ;  •%  in  1414,  when  so  many 
good  men  were  waking  up  to  the  corruptions  and  errors 
of  the  papal  Church.  The  Flagellants  generally  enrolled 
themselves  for  the  term  of  .34  days — a  day  for  each  year  in 
the  life  of  Christ.  Stripped  to  the  waist  and  scourging 
themselves  with  knotted  whips,  they  marched  with  songs 
and  banners  from  town  to  town.  In  market-places  they 
would  fling  themselves  upon  the  ground,  with  arms  ex- 
tended in  the  form  of  a  cross,  plying  their  whips  till  the 
blood  came.  Blood  so  drawn  was  thought  to  have  an  aton- 
ing efficacy.  Other  wild  notions  were  entertained.  The 
celebrated  John  Oerson  (1363-1429)  wrote  against  them, 
and  they  were  condemned  by  the  Council  of  Constance 
(1414-18).  Tbeir  last  appearance  in  Germany  was  in  1481. 
In  spite  of  all  their  oxtraraganoes,  their  existence  served 
as  a  sort  of  protest  against  the  blind  ritualism  of  the  age. 
(See  BoiLKAii'i  Hiitoire  da  Flagellant  (1701),  and  De- 
LOLme's  Hietory  of  the  Flngellantt  among  Different  Nation* 
(1785);  but  the  standard  authority  on  the  subject  is  Dr. 
E.  Q.  FdRSTEMANIl's  Die  ekriilliehen  QeimlergetelUcha/ln 
(1828).)  B.  D.  Hitchcock. 

Flageolet',  a  mnsieal  Initrnment  consisting  of  a  wooden 
or  ivory  tube  with  a  Ihonth-pieoe  at  one  end,  the  other  end 
being  open.  It  has  one  large  aperture  near  the  mouth- 
piece and  six  or  more  flnger-bolee.    Its  invention  is  as- 


eribed  to  one  Flavigny  in  1580,  but  the  flutes  of  the  an- 
cients, like  those  of  some  mpdem  barbaioiu  nations,  wer« 
simply  flageolets. 

Flaget  (BKxiDicr  Jossph),  D.  D.,  Roman  Catholio 
bishop  of  Bardstown,  Ky.,  h.  in  Fraooe  Nor.  7, 1763,  was 
eonseorated  Nov.  4,  1810.  The  name  of  the  dioeeee  was 
changed,  and  he  beoamo  in  1848  bishop  of  Louisville.  D. 
Feb.  11,  1850.  His  Life  has  been  written  by  Arahbishop 
H.  J.  Spalding. 

Flags,  tp.  of  Ogle  00.,  111.    Pop.  2288. 

Flagg  (AzEXlAB  C),  American  Democratic  politioian, 
b.  in  Clinton  eo.,  N.  T.,  in  1790,  served  as  a  soldier  in  a 
New  York  regiment  in  the  war  of  1812,  participating  in 
several  engagements ;  in  1823-24  represented  Clinton  ro., 
N.  Y.,  in  the  State  legislature,  and  was  secretary  of  New 
York  State  from  1826  to  1833.  In  1834  he  was  appointed 
State  comptroller,  and  held  the  office  for  Ave  years.  In 
1842—46  ho  was  reappointed  to  the  same  position.  Ho  con- 
tributed for  years  to  the  Albany  (N.  I.)  Argns,  oppoacd 
tile  U.  B.  Bank,  and  was  a  founder  of  the  Bamourncr 
(afterwards  the  Free-Soil)  party.  Ho  was  elected  comptroller 
of  New  York  City  in  1852  and  in  1856.  In  18S9  be  became 
blind,  and  d.  in  New  York  City  Nor.  25,  1873. 

Flagg  (Edhckd),  American  Journalist  and  author,  b. 
at  Wiscnsset,  Ho.,  Nov.  24,  1815;  graduated  at  Bowdoin 
College,  Me.,  1835;  taught  at  Louisville,  Ky. ;  was  admit- 
ted to  the  bar  in  1837 ;  practised  with  8.  8.  Prentiss  at 
Vioksburg,  Miss.,  in  1844-45 ;  conducted  the  St.  Louis  (Mo.) 
Evening  Gazette,  and  was  reporter  of  the  county  courts.  In 
1848-^0  was  secretary  to  £.  A.  Hannigan,  U.  S.  minister 
at  Berlin,  Germany ;  in  1850-51  consul  at  Venice.  Since 
1854  he  has  been  chief  clerk  of  a  commercial  bureau  in  the 
state  department  at  Washington,  D.  C.  Mr.  Flagg  ha* 
contributed  to  and  conducted  daring  his  life  Prentice's 
Louieville  (Ky.)  Journal,  the  St.  Lottie  Daily  Commercial 
Bulletin,  Louieville  (Ky.)  Literary  Kctee-Letter,  and  pub- 
lished The  Far  Wett  (2  vols.,  1838),  Carrero,  or  the  Prime 
Minitler;  Venice,  The  City  of  Ike  iSea,  dramas,  etc. 

Flagg  (QioROK  Whitixo),  a  painter,  b.  in  New  Haven, 
Conn.,  June  26, 1816,  a  nephew  of  Washington  AUston,  with 
whom  he  studied,  and  from  whom  he  derived  his  most  earn- 
est impulses  toward  excellence  in  his  profession.  His  pas- 
sion for  art  was  intense  and  appeared  early.  Was  considered 
in  his  yoath  a  prodigy,  and  great  expectations  were  cher- 
ished of  him.  His  boyhood  was  passed  in  Charleston,  8.  C, 
his  youth  in  Boston,  his  early  manhood  in  London.  Ilia 
principal  pictures  in  America  are  in  New  Haven — 7%e  Land- 
utg  of  the  Pilgrinu,  Tkt  Landing  of  the  Atlantic  Cable,  The 
Good  Samaritan,  Waehington  receiving  hit  Mothm'a  Bieeeing, 
They  were  painted  for  James  Brewster,  Esq.  Id  London 
he  painted  portraits  mainly,  though  hi*  taste  for  eomposi- 
tioo  pictures  occasionally  showed  itself.  The  London  Art 
Journal  spoke  in  praise  of  a  canvas  of  his,  Golnmbne  and 
the  Egg :  "  It  is  generally  low  in  tone,  but  rich  and  harmo- 
nious in  color,  and  the  heads  are  distinguished  by  much 
nobility  of  obaracter."  Hawthorne's  Scarlet  Letter  gave 
him  a  subject,  and  Byron's  Haidee  another.  His  resem- 
blance In  style  to  the  artists  of  the  Venetian  gchool  is  due 
probably  to  his  olose  association  with  AUston.  Mr.  Flagg 
has  been  a  sufferer  from  ill- health,  and  consequently  has 
done  comparatively  little  work  in  later  years.  At  present 
ha  is  living  at  Now  Haven.  0.  B.  Fbotbikobaii. 

Flagg  (Jarbd  Bradlct),  D.  D.,  brother  of  Qeorge,  b. 
in  New  Haven  June  16, 1820;  began  drawing  at  the  age  of 
thirteen ;  studied  with  bis  brother  and  uncle ;  devoted  him- 
self mainly  to  portrait-painting ;  went  in  1849  to  New  York, 
and  exhibited  in  the  National  Academy  his  Angdo  and  lea- 
bella,  which  secured  his  election  as  an  aaademieian.  In 
1854,  Mr.  Flagg  engaged  in  the  study  of  theology,  and 
took  deaeon's  orders  in  the  Protestant  Episoopal  Cbnreh. 
After  living  in  Brooklyn,  L.  I.,  for  some  years  as  rector  of 
Orace  ohuroh,  he  removed  to  New  Haven,  and  thence  to 
New  York.  His  clerical  dnties  have  not  put  a  stop  wholly 
to  his  career  as  an  artist.  He  has  painted  many  portraits, 
■ome  ideal  pieces,  and  has  been  active  in  the  establishment 
of  the  art-gallery  at  Yale  College.     0.  B.  FROTHiifaRAV. 

Flagg  (J.  F.  B.),  M.  D.,  American  physician,  b.  in  Bog- 
ton,  Mass.,  1804,  resides  in  Philadelphia,  Pa.,  and  has 
written  Ether  and  Chloroform,  their  Employment  I'a  Surgery, 
Dentistry,  Midwifery,  Therapeutica,  etc.  (1851). 

Flag  Officer,  a  term  applied  to  those  officers  who  earn- 
mand  fleets  or  squadrons,  and  are  thereby  entitled  to  hoist 
a  flag  at  the  mast-head  of  the  vessel  (called  the  flagship) 
in  which  they  sail,  as  the  token  of  their  authority.  Flog 
officers,  in  our  navy  as  well  as  those  of  other  naval  powen, 
are  divided  into  the  grades  of  admiral,  viee-odmlral,  roar- 
admiral,  and  oommodoro.  Their  stations  in  time  of  action 
or  of  tactical  exeraise  depend  somewhat  upon  the  sisc  of  the 
fleet;  bnt  the  oommander-in-ohiof  and  the  eommaoding 
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officers  of  diviaioni,  if  Urge,  should  have  no  fixed  position, 
bat  be  at  liberty  to  move  at  their  diaeretion.  They  should 
ordinarily,  however,  l>e  found  mar  the  oentres  of  their  oom- 
nands.  They  direct  the  fleet  or  squadron  under  their  com- 
mand as  to  their  diplomatie  as  well  as  to  their  naral  re- 
lations. Rathosd  p.  Rodoers,  U.  B.  N. 
Flag'ataflrPIaatatioil,  tp.  of  Somerset  oo.,  Me.  P.  112. 

Flag'stOBet  stone  out  or  split  in  thin  layers,  and  used 
for  walks,  floors,  etc.  In  all  cities  and  towns  the  consump- 
tion of  stone  for  this  purpose  is  large ;  and  since  the  tmrt 
quality  of  flagging  is  comparatively  rare,  it  beeomas  an 
article  of  very  considerable  value,  and  one  wliieh  in  its 
production  and  transportation  give*  employment  in  the 
U.  8.  alone  to  some  thousands  of  workmen  and  several 
millions  of  dollars  of  capital.  Qood  flagging  is  strong  and 
smooth  without  being  slippery ;  hence,  a  stone  which  will 
famish  it  must  b«  readily  worked  into  slabs  of  from  two  to 
foar  inches  in  thickness,  with  an  area  of  fivm  ten  to  a 
hundred  or  even  more  square  feet,  and  one  on  which  a  uni- 
form Burfaoe  can  be  readily  prodaoed.  By  far  the  greater 
part  of  flagging  used  is  composed  of  stone  which  splits 
readily  into  slabs  of  the  proper  thickness,  and  of  which 
thsnataral  surihoes  are  so  smooth  as  to  re<^aire  little  dress- 
ing. Thenek  which  best  fulfils  these  requirements  is  gen- 
erally a  laminated  sandstone,  but  mica-slato,  marble,  and 
granite  are  frequently  used  for  the  walks  of  our  eities. 
Some  of  our  limestones  cleave  readily  and  alford  a  hand- 
some flagging,  but  when  worn  smooth  in  wet  weather  they 
become  slippery,  and  from  this  cause  dangerous.  The  same 
objection  holds  against  granite.  This  material  is  frequently 
wroaght  into  slabs  of  Urge  sise,  which  are  so  laid  as  to 
stretch  entirely  aoross  the  sidewalk  in  (Vont  of  iMssiness 
buildings ;  but,  while  very  strong  and  durable,  and  form- 
ing a  convenient  roof  to  vaults  below,  they  are  rough  and 
uncomfortable  to  the  feet  when  new,  and  are  dangerously 
smooth  when  worn.  The  perfeetion  of  flagging  is  fooud  in 
a  strong,  flne-grained  sandstone  laid  in  accurately  joined 
flags  of  considerable  sise,  of  which  the  surfaces  have  been 
sawed  or  rubbed.  Even  when  wet  the  grain  of  such  a  stone 
holds  the  foot  firmly  and  makes  walking  easy  and  pleasant. 
Marble  flagging  has,  from  its  crystalline,  granular  tezture,i 
the  aame  excellence  with  sandstone,  but  it  is  much  more 
expensive.  Some  varieties  of  mica-slate  afford  good  flag- 
ging, like  tliat  in  front  of  the  Capitol  at  Washington,  which 
is  clean,  bright,  and  silvery  in  appearance  and  pleasant  to 
the  feet;  but  it  wears  unevenly,  and  is  apt  to  crimp  at  the 
edges.  One  of  the  best  varieties  of  flagging  known  in  the 
world  is  that  most  generally  used  in  New  York,  and  popu- 
larly kncnrn  as  the  btuaione.  This  is  a  fine-grained,  some- 
what metamorphosed  sandstone,  derived  from  the  Hamilton 
group,  and  chiefly  quarried  on  the  Hudson  at  Rondout.  It 
lies  in  strata  from  half  an  inch  to  six  inches  in  thickness, 
whieh  cleave  readily,  work  with  accuracy,  and  are  very 
strong.  A  belt  of  this  formation  stretches  across  from  the 
Hadson  to  the  line  of  the  Erie  R.  R.  near  Port  Jervis; 
maeb  good  stone  coming  to  market  from  the  last-mentioned 
district.  As  this  stone  is  so  readily  quarried,  and  the  fa- 
cilities for  its  transportation  are  so  great,  it  is  furnished  in 
Hew  York  at  a  very  low  rate ;  and  the  inhabitants  of  this 
aity  may  congratulate  themselves  upon  having  an  inez- 
haostible  supply  of  such  material  to  meet  the  great  demand 
created  by  the  rapid  extension  of  its  street  lines.  Slabs 
of  any  required  dimenaions  can  he  furnished  at  the  Rondout 
quarries,  and  in  several  instances  they  hare  been  laid  in 
Kew  York  12  by  15  feet  in  area.  The  natural  surface  of 
these  flags  is  so  smooth  that  they  usually  require  but  little 
dressing.  Where  more  perfect  finish  is  desired  they  are 
erenelled,  sawed,  or  rubbed.  When  so  treated  this  stone 
aflbrds  a  walk  not  surpassed  in  excellence  by  that  made 
trout  any  other  materiaL  Another  excellent  flagging-stone, 
which  has  recently  found  its  way  to  the  New  York  market, 
is  the  "  Buena  Vista  flagging,"  which  comes  from  Southern 
Ohio.  This  is  a  fine-grained  sandstone,  considerably  softer 
than  the  Rondout  flagging.  It  ia  brought  in  large  alabs, 
of  which  the  surfaces  are  sawed.  When  accurately  laid, 
these  form  a  sidewalk  .scarcely  excelled  by  any  other.  It 
is,  however,  somewhat  less  durable  than  the  bluestone. 

Artificial  flagging  made  from  some  preparation  of  as- 
phalt or  hydraulic  cement  has  of  late  come  into  quite  gen- 
eral use,  and  is,  in  the  judgment  of  many,  destined  to 
supersede  atone  flagging.  While  well  adapted  to  certain 
kind  of  walks,  especially  those  which  traverse  pablio  parks, 
it  is  very  doabtful  whether  the  asphalt  or  cement  can  ever 
be  given  the  strength  and  durability  necessary  for  the  walks 
of  our  crowded  thoroughfares.   (See  Flexible  S  Airanoni.) 

J.  S.  Newbbrrt. 

Flahant  de  la  Billarderie,  de  (AtrsiraTE  Crarlh 
Joseph),  Conirr,  French  general  and  diplomatist,  b.  at 
Paris  Apr.  20,  1785,  enteral  the  army  at  the  end  of  1799, 
became  a  eokoel  in  1809,  and  was  aide-de-camp  to  Napo- 


leon ia  1813.  In  Oct.,  1813,  distinguished  himself  at  Leip- 
sic,  and  was  made  a  general  of  division  and  count  of  the 
empire.  In  June,  1815,  fought  at  Waterloo;  in  1830,  by 
the  Revolution,  was  restored  to  his  peerage  and  rank  in 
the  army;  was  ambassador  to  Berlin  in  1831,  to  Vienna  in 
1841-48;  was  made  senator  in  1853;  was  ambassador  to 
London  Deo.,  1860,  and  d.  in  Paris  Sept.  2,  1870. 

Flam'borongh  Head,  a  promontory  on  the  York- 
shire coast,  England.  It  is  formed  by  a  range  of  steep, 
almost  perpendicular  ohalk-oliffs  from  300  to  450  feet  high, 
and  beara  on  its  headland  a  lighthouse  whoao  revolving  light 
(lat  54°  7'  N.,  Ion.  5'  W.)  can  be  aeen  at  a  diatance  of  30 
milea.  Acroas  the  peninsula  runa  a  ditch  with  ruina  of  old 
furtiBcationa,  called  "  Danes'  Dyke." 

Flamboyaat  [Fr.  "flaming"],  a  style  of  Gothic  archi- 
tecture which  was  exhibited  in  France  after  the  decline  of 
the  art  had  commenced.  It  takes  its  name  from  the  some- 
what flame-ahaped  tracery  which  ia  so  frequent  in  this  style. 
It  prevailed  chiefiy  in  the  fifteenth  century.  The  Flam- 
boyant style  ia  marked  by  great  attention  to  the  minute 
details  of  ornamentation,  and  a  too  general  neglect  of  the 
total  effect.     Hence  it  is  regarded  as  a  debased  style. 

Flaaie  [Lat.yfai«Ma],  a  maaa  of  viaibly  glowing  gas; 
ordinarily,  of  a  gas  in  process  of  combustion  with  air  or 
oxygen.  But  flame  may  accompany  the  oombination  of 
any  gaseous  bodies,  provided  the  action  be  aufficiently  in- 
tenae  to  produce  luminosity ;  or  it  may  even  result  from  the 
intense  beating  of  a  gas  whose  nature  is  not  thereby  changed. 
As  a  conaequenoe  of  their  high  temperature,  the  gases  con- 
stituting a  flame  will  hare  a  tendency  to  rise  and  form  up- 
ward currents ;  tbia  fact,  and  tbe  circnmatanoe  that  com- 
bustion as  well  as  cooling  proceeds  from  the  outside  inward, 
determines  the  erect  and  tapering  form  of  imdisturbed 
flames. 

SlmetHn  of  a  ngttUir  HgdrotarboH  (candle,  lamp,  or 
gas)  Flame. — In  a  candle-flame  we  readily  distinguish  four 
distinct  portions,  diffsring  both  in  their  aspect  and  in  the 
nature  of  the  processes  producing  them :  1.  Immediately 
snrroonding  the  wick  there  is  a  dark  space  of  conical  shape 
(No,  1  of  figure)  filled  with  the  oombuatible  gases  formed 
by  the  first  action  of  the  heat  on  the 
A  fuel  (wax,  tallow,  etc),  together  with 

Ijif.  those  flowing  in  through  the  base  of  the 

jQi  flame.    The  temperature  in  this  dark 

jpl'  space  is  quite  low,  and  it  ia  void  of 

I  !L  '1  oxygen,  lo  that  neither  will  gunpow- 

der explode  nor  phosphorus  burn  ia 
it.  2.  Surrounding  the  base  of  the 
dark  cone  a^d  tbe  lower  portion  of 
the  luminous  part  is  a  onp-absped  sone 
(No.  2),  of  a  blue  tint,  faintly  lumin- 
ous, but  sharply  defined.  It  results 
from  the  sadden  and  complete  combus- 
tion of  the  gases  of  the  dark  cone, 
with  a  fall  supply  of  air  (or  oxygen) 
striking  them  from  without.  When 
the  natural  draught  is  artificially  in- 
creased bnond  a  certain  limit,  the 
edges  of  the  bine  cap  contract,  and 
finally  coalesce  above,  suppressing  the 
luminous  part,  and  forming  a  short 
conical  blue  flame ;  or  if  the  blowpipe 
be  used,  there  results  an  elongated 
cone,  forming  part  of  the  "  ozi&tion 
flame  "  of  blowpipe  practice,  but  itself 
possessing  a  slight  reducing  action. 
Its  temperature  is  high.  3.  Above  the 
dark  cone  (I)  lias  the  luminous  portion 
of  the  flame  (No.  3),  when  it  exists  at 
all ;  its  extent  depending  (other  things 
being  equal)  upon  the  relative  amount 
of  carbon  present  in  the  fhel.  In  a 
wax,  tallow,  or  coal-gas  flame  it  forms 
a  slender  rounded  cone  with  hollow 
baae ;  while  ia  that  of  alcohol  it  ap- 
peara  as  a  thin  paraboloid  (inverted 
cup-abape)  sone.  Its  prominent  cha- 
racteristic is  the  separation  of  highly  heated  and  therefore 
luminous  carbon,  out  of  its  combinations  with  hydrogen, 
by  the  intense  heat  of  No.  4,  tbe  exterior  sone  of  final  and 
oomplete  combustion.  The  latter,  a  faintly  luminous  halo 
(the  "outer  veil"),  surrounds  tbe  flame  on  all  aidea,  and  ia 
its  hottest  portion.  Tbe  maximum  of  temperature  is  a  little 
abovt  the  point  of  tbe  luminous  cone,  where  we  alao  find 
the  higheat  oxiditiny  power;  while  just  Kitkin  tbe  lumi- 
nous point  high  temperature  and  the  preaenoe  of  free  car- 
bon co-operate  to  produce  the  moat  energetic  reducing 
action. 

LnmiHotiig  of  Flamet. — The  luminosity  of  flames  varies 
between  wide  limits,  from  the  faintly  luminous  and  (in 
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daylight)  almost  inTisible  flames  of  hydrogen,  oarbonio 
oxide,  or  sulphur,  to  the  intense  brilliancy  of  the  "  Bude 
light,"  in  which  coal  gas  is  bnmt  with  pure  oxygen.  Frank- 
land  has  shown  that  faintly  luminous  flames  may  become 
intensely  so  when  the  gases  are  strongly  compressed  dur- 
ing combustion.  Under  ordinary  circumstances,  howerer, 
useful  luminosity  is  dependent  upon  the  presence  in  the 
flame  of  a  sufficient  (yet  not  excessive)  amount  of  a  highly 
heated  solid;  usually  carbon,  which  in  ordinary  candle, 
lamp,  or  gas  flames  is  liberated  flrom  the  combustible  gases 
by  toe  influence  of  the  high  temperature  of  the  exterior 
portions  of  the  flame,  through  which  no  free  oxygen  can 
pass  inward.  But  when  illuminating  gas  is,  previous  to 
combustion,  mixed  with  air  or  oxygen  sufiicicDt  for  the 
complete  combustion  of  all  its  ingredients,  the  separation 
of  carbon,  and  consequent  luminosity,  will  be  suppressed, 
while  the  temperature  is  greatly  increased.  This  is  the 
principle  upon  which  the^'Bunsen  burner"  is  based,  the 
body  of  whose  flame  represents  the  blue  cup  (No.  2)  or  the 
"oxidation  cone"  of  the  blowpipe.  By  varying  the  sup- 
ply of  air  the  flame  may  thus,  at  will,  be  made  to  exert  an 
oxidizing  or  a  reducing  effect — a  principle  of  most  import- 
ant practical  application  in  the  management  of  the  rever- 
beratory  and  g^  furnaces  used  in  metallargioal  operations, 
where  the  flame,  urged  either  by  draught  or  blast,  or  by 
both  combined,  is  readily  varied  in  obaraoter  to  suit  the 
requirements  of  any  stage  or  kind  of  process. 

Feeble  luminosity  may  also  be  caused  by  an  inadequate 
amount  of  carbon  in  the  fuel,  or  by  an  excessive  supply  of 
earbon,  or  fuel.  In  the  former  case,  however  high  too  tem- 
perature, sufficient  solid  carbon  is  not  separated  to  throw 
out  light ;  as  in  the  alcohol  flame.  In  the  second  (as  in  a 
turpentine  or  coal-oil  flame  in  open  air),  a  sufficiency  of 
air  cannot  find  access  to  the  very  dense  combustible  vapor 
to  produce  a  high  temperature.  Hence,  the  carbon  is  ont 
feebly  ignited,  and  much  of  it  escapes  nnbumt  as  smoke 
or  soot.  The  remedy  is  to  adequately  increase  the  sapply 
of  air  by  means  of  draught  (chimneys)  or  blast. 

Tk*  temperature  of  Jiamet  depends  primarily  upon  the 
nature  of  the  Aiel,  upon  the  rapidity  and  completeness  of 
combustion,  and  upon  the  amount  of  inert  gas  mixed  with 
the  active  ingredients.  The  hottest  Same  is  that  of  pure 
hydrogen  burning  with  half  its  balk  of  pure  oxygen ;  but 
a  hydrogen  flame  burning  in  air  is  less  hot,  because  four- 
fifths  of  the  air  is  an  inert  gas  (nitrogen),  which  has  also 
to  be  heated.  8till  less  hot  is  the  flame  of  coal  gas  in  air, 
because  it  consists  in  part  of  carbon,  whose  combustion 
generates  less  heat  than  does  that  of  hydrogen. 

When,  in  a  mixture  of  combustible  gas  or  vapor  with 
air  or  oxygen,  either  of  the  two  is  present  in  groat  excess 
over  the  proportion  required  for  complete  combustion,  the 
mixture  will  either  not  burn  at  all,  or  will  burn  with  a  quiet 
flame.  But  if  neither  be  in  great  excess,  a  flame  will  in- 
stantly flre  the  entire  moss,  and  an  explosion  ensues.  To 
prevent  the  flame  of  the  miner's  lamp  from  thus  setting 
fire  to  explosive  mixtures  of  marsh  gas  and  air  formed  in 
ooal-mines  ("fire-damp"),  a  fine  wire  screen,  through 
which  flame  will  not  communicate,  is  made  to  enclose  the 
lamp  flame. 

The  color  of  fiamt*  depends  essentially  upon  the  sub- 
stances that  arc  vaporised  within  them,  and  is  very  cha- 
racteristic, especially  when  observed  with  the  spectroscope. 
Thus,  compounds  of  sodium  (saoh  as  common  salt)  pro- 
duce a  yellow  tint ;  copper,  green  and  blue ;  calcium  (lime), 
orange  red;  strontium,  crimson  ("red  flre");  potaJssium, 
violet,  etc. 

The  appearance  of  flame  is  sometimes  presented  by 
dense  masses  of  small  particles,  either  themselves  red 
hot  or  strongly  illuminated  from  an  ontside  source.  Sach 
is  doubtless  the  nature  of  the  immense  sheets  of  "flame" 
often  reported  by  unskilled  observers  as  issuing  from  vol- 
canoes anting  eruptions;  which  are  in  reality  but  jets  and 
clouds  of  volcanie  ashes  and  smoke  lighted  up  by  the  fiery 
'  DWtsacs  in  the  crater.  Trne  flame  (of  hydrogen,  sulphur, 
etc.)  is  also  sometimes  omitted  from  volcanic  vents,  but 
much  more  rarely,  and  to  a  comparatively  small  scale. 

E.  W.  HlLQARD. 

Fla'meilt  the  name  given  to  n  Roman  priest,  devoted  to 
the  service  of  one  deity.  They  were  at  first  three  (estab- 
lished by  Numa),  but  were  increased  ultimately  to  fifteen, 
constituting  two  distinct  classes — vix.  (1)  the  Flaminee 
majorcaf  consisting  of  only  three,  the  dialiii,  martialit,  and 
quirinalU,  consecrated  the  first  to  Jupiter,  the  second  to 
Mars,  nnd  the  third  to  the  deified  Romulus,  and  select«d 
from  the  descendants  of  patricians  only;  and  (2)  the 
twelve  Flaminee  minoree,  who  nsnally  were  of  the  plebeian 
order.  The  office  was  for  life,  but  a  flamcn  could  forfeit  it 
by  neglect  of  duty,  and  was  liable  to  removal  if  an  ill- 
omened  event  disturbed  any  of  bis  sacred  performances. 
Their  charaolcriatic  dress  was  the  apex,  a  cap  either  conical 
or  close-fitting,  having  at  the  top  a  pointed  piece  of  olive- 


wood,  sarronnded  at  ita  baae  by  a  lock  of  wool  (filum, 
whence,  according  to  Varro  and  Festus,  the  wqrd  Jlameu 
was  obtained,  but  by  Plutaroh  derived  from piVeuni,  "  hat"), 
the  Ittna  or  mantle,  and  the  laurel  wreath.  The  most  dis- 
tinguished of  the  flamens  was  the  dialit,  who  was  required 
to  be  the  son  of  parents  united  in  marriage  by  confarrea- 
tion.  The^ajnen  dialU  immediately  after  his  appointment, 
though  a  minor,  was  relieved  from  parental  control,  and 
became  luijurie.  He  was  never  required  to  give  oath,  had 
a  seat  in  the  senate  ex  officio,  and,  like  the  highest  officers 
of  state,  had  the  use  of  the  eella  curuli»  (or  chair  of  state) 
and  of  the  toga  prmtexla,  the  assistance  of  a  lictor,  the  right 
of  sanctuary  for  his  house,  and  the  high  prerogative  of 

Erocuring  pardon  or  respite  for  criminals.  On  the  other 
and,  the  dialit  suffered  numerous  restrictions  and  depriva- 
tions ;  as,  e.  g.,  he  was  not  allowed  to  mount,  or  even  to 
touch,  a  horse,  wear  a  ring,  or  to  touch  a  dead  body.  He 
was  forbidden  to  sleep  out  of  his  own  bed  for  three  con- 
seoutive  nights,  to  leave  the  city  even  for  a  single  night 
(a  rule  modified  by  Augustus  and  Tiberius),  and  was 
obliged  to  resign  and  remain  single  upon  the  decease  of  his 
wife,  who  assisted  him  in  the  performance  of  some  of  his 
sacred  functions.  She  was  called  Jlamimca,  and  was  sub- 
ject to  restrictions  like  those  by  which  her  husband  was 
fettered.  In  Rome's  earlier  days  the  flamens  were  nomi- 
nated by  the  eomiita  cvriata  (in  the  case  of  the  dialis  three 
being  designated),  but  after  the  enactment  of  the  Lex 
Domitia  (a.  c  104)  they  were  named  by  the  conitVa  Irihula; 
and  when  thus  nominated  were  received  and  installed  into 
office  by  the^«n(i/ex  maximu:  (Bee  Febtus,  s.  v.  liaxiam 
dignaiionis  and  Majoree  flaminet;  Rambat,  Manval  of  Jio- 
man  Antifiiitiee,  s.  v. ;  Shith,  J)i'elionary  Oreelc  aud  Jioman 
AHtiqailiee,  s.  v.,  where  the  Latin  authors  are  freely  refer- 
red to.)  J.  H.  WoBMAif. 
Flamin'gO  {PhaHleoplenu,  Linn.),  a  genus  of  birds 


Flamingo. 

remarkable  for  the  length  of  their  necks  and  legs,  webbed 
feet,  and  curiously  curved  lamellar  bills.  This  genus  con- 
stitutes the  anomalous  family  of  the  Phoenicopteridee,  the 
affinities  of  which  arc  probably  with  the  Anseres,  or  swim- 
ming-birds, though  it  is  still  placed  by  many  with  the  Oral- 
las,  or  waders.  Several  species  are  known.  Phtrnieopterve 
riiher,  Linn.,  is  met  with  on  the  Florida  keys;  Phcenieop- 
tenia  antiguorum,  Tem.,  occurs  on  the  southern  coasts  of 
Europe.  Edward  C.  H.  Dat. 

Flamin'ian  Way  [Lat.  Via  Flaminia],  the  principal 
northern  road  which  led  from  ancient  Rome.  It  was  laid 
out  from  the  Flaminian  gate  of  Rome  to  Ariminum  by  C. 
Flaminius  the  Elder  in  220  b.  c,  during  his  censorship, 
and  with  its  subsequent  extensions  and  branches  finally 
reached  nearly  nil  the  large  towns  of  Northern  Italy.  Its 
remains  are  still  visible  at  various  points. 

Flamiiii'nas  (Titus  Quihtius),  a  great  general  of  the 
Romans,  b.  about  230  b.  c,  became  quasstor  in  ISD  and 
consul  in  198;  invaded  Kpirus,  which  he  subjugated;  gain- 
ed in  197  the  great  battic  of  Cynoscephala!  over  Philip, 
the  lost  king  of  Maoedon ;  proclaimed  at  the  Isthmian 
Qames,  in  196,  the  independence  of  Greece;  overthrew  the 
tyrant  Nabis  in  the  Peloponnesus,  in  195;  triumphed  in 
194;  was  ambassador  to  Oreecein  192-190;  censor  in  189; 
envoy  to  Prusias  of  Bithynia  183,  designing  to  arrest  Han- 
nibal, who  was  an  exile  there.  D.  about  174  b.  c. — His 
brother,  Lucius  QniRTiiis  Flahinixub,  was  an  able  general 
and  admiral,  notorious  for  vice  and  cruelty. 

Flamin'ias  (Caius),  an  eminent  Roman  of  plebeian   . 
birth,  became  tribnne  232  B.  c,  and  carried  an  agrarian 
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]»w  sgunat  the  strongest  oppoaition  ;  was  prator  in  227 ; 
as  eODsnl  in  223  defeated  tne  Insubrian  Oauls  and  tri- 
umphed, but  was  deprired  of  his  ofllee  by  the  senate ;  wa< 
magister  equitum  to  H.  Minnflins  Kafus  221,  but  both  had 
to  resign  immediately,  on  aooount  of  the  aqaeaking  of  a 
mouse,  an  evil  omen;  was  one  of  the  censors  in  220,  and 
construoted  the  Flaminian  Way  and  the  Flaminian  Circus ; 
again  oonaul  in  217;  marched  against  Hannibal,  and  was 
defeated  and  slain  in  the  battle  of  Lake  Thrasymene  June 
23y  217  B.  c.  FlamiDios  was  a  man  of  singularly  bold  and 
decided  oharaoter,  bated  by  the  aristocrats  and  idoliied  by 
the  common  people. — His  son,  Caius  Flamixids,  was  an 
able  general,  eonsal  in  187  b.  c. 

Flammarion  (Cahillk),  Preneb  astronomer,  b.  at 
Hontigny-Ie-Roi  (Haute-Mame)  Feb.  25, 1812,  studied  in 
the  imperial  observatory  from  1858  to  1862,  when  he  be- 
oame  editor  of  Cotmot.  In  1863  was  appointed  scientific 
editor  of  the  SiicU;  in  1868  made  sororal  balloon  ascen- 
sions to  study  the  atmosphere  at  great  altitudes.  Has  writ- 
ten La  Plwralite  ia  Uoudn  Habitit  (1862),  Let  Mondet 
ImttgiHaires  et  let  Mondet  R(eh  ( 1 864),  Ltt  MerveiUet  CSlettea 
(I86i),  Dteu  dant  la  Nature  (1866),  Hietoire  da  Ciel  (1867), 
OiuUmplatione  Scientifiquee  (1868),  and  Vogaget  A{rieiu 
(1868);  has  some  distinotion  as  a  popular  writer  and 
Spiritualistic  lecturer. 

Flam'ateed  (Johk),  first  English  astronomer  royal,  b. 
at  Denby,  Derbyshire,  Aug.  19,  1646;  graduated  at  Cam- 
bridge University,  taking  U.  A.  there  in  1664 ;  early  began 
the  stndy  of  the  stars ;  was  ordained  as  clergyman,  and  ob- 
tained the  living  of  Bristow,  Surrey,  in  1684.  Ho  had  been 
appointed  astrooomer  royal  in  1675,  and  finished  the  «b- 
•ervatory  of  Qreenwich  in  1676.  Here  he  passed  his  life 
in  observation,  determining  the  position  of  2934  stars; 
erected  a  mural  arc  in  Sept.,  1689 ;  quarrelled  with  Sir 
Isaac  XewtoD,  but  ultimately  SMlopted  bis  philosophy,  and 
d.  Deo.  31,  1719.  His  great  work  was  Hittoria  Caletlit 
Brilamnicr,  published  in  1725  in  3  vols.,  the  first  trust- 
worthy catalogue  of  the  fixed  stars. 

Flan'dera,  formerly  the  name  of  the  territory  eompris- 
ing  the  two  provinces  of  Belgium,  East  and  West  Flanders, 
the  southern  portion  of  the  province  of  Zealand,  in  the 
Netherlands,  and  the  two  departments  of  France,  Nord  and 
Ardennes.  In  the  latter  part  of  the  ninth  century  this  terri- 
tory was  given  by  the  French  king  Charles  thefiald  as  a  fief 
to  his  son-in-law,  Baldwin  with  the  Iron  Arm,  count  of  FJein- 
deryatij  who  gave  the  country  its  name,  and  who  by  his  pru- 
dent management  laid  the  foundation  of  that  agricultural, 
industrial,  and  commereial  prosperity  which  soon  after- 
wards made  it  powerful.  A  spirit  of  independence  and  re- 
publicanism sprang  up  with  material  success,  and  the  rela- 
tion between  the  Flemish  towns  and  the  counts  of  Flanden 
was  often  very  loose.  On  the  marriage  of  Margnerita  of 
Ffainders  to  Philip  the  Bold  of  Burgfundy  (1384),  Flanders 
became  united  to  Burgundy,  and  a  century  later  (1477), on 
the  death  of  Charles  the  Bold,  it  passed,  together  with  this 
oonntry,  to  the  House  of  Habsburg  by  the  marriage  of  Hary 
of  Burgundy  to  the  archduke  Maximilian.  On  the  abdica- 
tion of  Charles  V^.,  in  1556,  Flanders  and  Burgundy  came 
into  the  possession  of  the  Spanish  lino  of  the  House  of 
Habsburg  with  Philip  II.,  but  the  territory  of  Flanders  was 
soon  considerably  diminished,  a  northern  portion  of  it  be- 
ing transferred  to  the  States  Oeueral  by  the  Peace  of  West- 
phalia (164S),  and  a  southern  portion  being  conquered  by 
JU>nis  XIV.,  and  secured  to  him  by  the  Peace  of  Utnwht 
(1713).  The  remainder  of  Flanders  fell  again,  by  the  Con- 
gress of  Bastadt  (1714),  to  the  Austrian  line  of  the  House 
of  Habsburg,  bat  in  1 794  it  was  conquered  by  the  French 
and  incorporated  with  the  French  republic,  and  afterwards 
with  the  empire,  until  the  Congress  of  Vienna  (1814)  oon- 
ferred  the  territory  on  the  kingdom  of  the  Netherlands,  to 
which  it  remained  united  till  the  formation  of  the  kingdom 
of  Belgium  in  1831,  of  which  kingdom  it  forms  two  prov- 
inces— East  and  West  Flanders.  But  under  all  Ihesechanges 
Flanders  was  always  rich  and  prosperous,  for  it  was  indus- 
trious and  enterprising,  and  it  was  always  independont  or 
fighting  for  its  independence.  Flemish  inflnenee  on  oom- 
meree  and  industry,  on  literature  and  art,  on  morals  and 
fashion  in  Europe,  has  been  very  considerable,  and  to  the 
(tndent  who  wishes  to  nndentand  the  relation  between 
energy  and  prosperity,  and  between  prosperity  and  morals, 
its  history  is  a  rich  source  of  information, 

FLAXDEits,  East,  province  of  Belgium,  bounded  N.  by 
Holland.  It  has  an  area  of  1146  square  miles,  with  apop- 
nlation  of  837,726,  or  731  to  the  square  mile ;  it  is  the  most 
thickly-peopled  region  in  Europe.  Its  surface  is  a  low  and 
level  plain  belonging  to  the  Scheldt  basin.  Its  soil,  though 
id  many  places  sandy,  has  been  made  exceedingly  fertile 
by  spade  cultivation  and  an  excellent  system  of  manur- 
ing. Flax  and  hemp  are  its  most  valuable  productions; 
linen,   laoes,  damasks,   and   bobbinet  its  most  valuable 


manufactures.    Its  principal  towns  are  Ghent  and  Den- 
dermonde. 

Flandibs,  West,  provlnoe  «f  Belgium,  bounded  N.  by 
the  North  Sea  and  W.  and  S.  by  France.  It  has  an  area 
of  1237  square  miles,  with  a  population  of  668,976.  Its 
surface  is  flat,  for  the  most  part  belonging  to  the  Scheldt 
basin,  but  with  a  range  of  low,  sandy  hills  along  the  coast. 
Its  soil  is  sandy,  but  well  cultivated  and  fertilized,  though 
not  so  productive  as  that  of  East  Flanders.  Its  principal 
towns  are  Bruges  and  Ostond. 

FlanderSf  post-v.  of  Long  Island,  in  Southampton  tp., 
Sufi^olk  CO.,  N.  Y.     Pop.  160. 

Flanders  (Benjamix  Fraxkli.'<),  b.  at  Bristol,  N.  H., 
Jan.  26,  1816 ;  graduated  at  Dartmouth  College  1842 ;  went 
to  Kew  Orleans  in  Jan.,  1843;  studied  law  and  taught  there; 
edited  The  Tropic;  held  some  municipal  and  public  posi- 
tions; was  farced  to  flee  to  the  Northern  States  in  Jan., 
1862,  for  Unionism;  returned  to  Now  Orleans  when  it  was 
captured  by  the  Union  forces;  was  city  treasurer  in  1862, 
and  member  of  Congress  from  Louisiana  from  1863  to  1867; 
then  military  governor  of  the  Slate  1867-68. 

Flanders  (  Hehrt),  American  legislator,  b.  at  Plain- 
field,  N.  H.,  has  published  Treatiee  on  Marititne  Law  (1852), 
TreatUe  on  the  Late  of  Skipping  (1853),  Livee  and  Timet 
of  the  Okief-Jattieet  of  the  U.S.  (2  vols.,  1855-58),  Memoirt 
of  Cumberland  (1856),  The  Priaeiplet  of  Inturance,  ete. 

Flandrin  (Jeax  Hippolttb),  b.  at  Lyons,  France, 
Mar.  23, 1809,  Was  the  son  of  ^  miniature-painter;  studied 
with  Ingres  and  at  Rome;  obtained  a higli  rank  as  an  his- 
torical and  portrait  painter,  and  won  numerous  medals  and 
distinctions;  executed  remarkable  frescoes  and  glass-win- 
dow paintings  for  many  of  the  principal  churches  of  Paris 
and  other  leading  cities  of  France,  as  well  as  works  for 
various  government  buildings.  His  last  great  undertaking, 
the  fresco-painting  of  the  Strasburg  minster,  he  did  not 
.live  to  finish.  D.  at  Rome  Mar.  21,  1864. — His  brothers, 
ArousTE  (1804-42)  and  Jean  Paul  (b.  1811), also  attained' 
distinction  as  painters. 

Flan'nel  [perhaps  allied  to  the  Lat.  velamen,  or  the 
Celtic  gloan,  "  wool  "],  a  fabric  formerly  made  of  wool 
alone,  and  still  chiefly  made  of  that  fibre;  but  there  are 
silk-mixcd,  linen-misod,  cotton-mixed,  and  all-eotton  flan- 
nels. Flannels  with  a  cotton  warp  are  called  dometts.  All- 
cotton  goods,  baize-woven  and  having  a  dense  nap  on  one 
side,  are  called  canton  or  ootton  flannels.  In  general,  flan- 
nels have  a  loose-twisted  yarn,  and  hence  their  superior 
warmth.  There  are  many  varieties — some  twilled  and 
others  not — from  the  translucent  gauze  undershirting  to 
heavy  homespun  flannels.  Choice  flannels  are  used  for 
men's  suits  and  for  ladies'  opera-cloaks.  Many  fancy  flan- 
nels are  now  printed  in  colors. 

Flash  (Henby  Ltndem),  b.  in  tho  West  Indies  in  1837, 
published  a  successful  volume  of  poems  in  1860.  Was 
educated  in  Qeorgetown  College,  D.  C,  and  in  Kentucky, 
and  afterwards  removed  to  Alabama.  Has  made  various 
contributions  to  periodical  literature. 

Flat)  a  musical  ehaiaoter  (|r),  the  efiect  of  whioh  ia  the 
lowering  of  the  not*  to  which  it  is  prefixed  a  minor  semi- 
tone. On  the  organ  and  other  keyed  instruments  each 
black  (or  short)  key  is  the  ^at  of  the  white  key  on  the  right 
baud,  and  also  the  tharp  of  the  white  key  on  the  left.  But 
as  E  and  F,  B  and  C,  are  only  a  major  semitone  apart,  and 
have  therefore  no  intervening  black  key,  f}t  and  (^  arc 
produced  by  striking  the  white  keys  E  and  B,  being  the 
next  on  the  left  hand  respectively.  A  double  flat  (bb)  lowers 
a  flattened  note  a  semitone  further,  which  is  effected  by 
playing  the  white  key  next  below  (or  on  the  left  side  of) 
the  flat.  An  aceidmtal  flat  is  one  which  affects  only  a 
single  note,  or  its  repetitions  in  the  same  bar,  exeept  when 
the  first  note  of  the  next  bar  is  a  more  prolongation  of  the 
preceding  one.  One  or  more  flats  placed  at  the  clef,  as  B, 
E,  A,  D,  etc.,  affeot  all  the  notes  of  similar  name  in  every 
octave  tfaronghont  a  movement,  unless  contradicted  by  a 
natural  (Q).  •   William  Stauxtoh. 

Flat  Braoch,  tp.  of  Shelby  co.,  IlL    Pop.  989. 

Flafbush,  the  central  town  of  Kings  co.,  N.  Y,,  is  on 
Long  Island,  4  miles  S.  of  Fulton  Ferry,  Brooklyn.  It  is 
a  beautiful  village,  and  is  one  of  tho  wealthiest  places  in 
the  Stata  in  proportion  to  its  size.  It  contains  the  oounty 
almshouse,  nursery,  hospital,  and  lunatic  asylum,  a  fine 
academy,  a  fine  town-hsJl,  a  free  public  school,  a  weekly 
newspaper,  four  churches,  hook-and-ladder  and  fire  com- 
panies, and  the  connty  military  parade-ground,  which  ad- 
joins Prospect  Park,  Brooklyn,  and  covers  40  acres.  Flat- 
bush  is  oonneeted  with  the  Brooklyn  ferries  by  horse  rail- 
roads. It  is  remarkable  for  the  antiquated  palatial  style 
of  many  of  its  old  dwellings.  Its  people  are  largely  of 
Dutch  descent.     Flatbush  was  the  soene  of  an  important 
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battle  (Aug.  27,   1776)  between  the  Amerioana  and  the 
Britiab  and  Heuian  troops.     Pop.  of  tp.  8309. 

H.  J.  EooLKSTON,  Ed.  *'  Kimqh  Co.  Kviial  Oazctti." 

Flat  Creek,  poet-tp.  of  Barry  eo.,  Ho.    Pop.  Ii71. 

Flat  Creek,  tp.  of  Pettia  oo.,  Ho.    Pop.  I6il. 

Flat  Creek,  tp.  of  Stone  co.,  Ho.    Pop.  b»&. 

Flat  Creek,  tp.  of  Bunoombe  oo.,  N.  C.     Pop.  1168. 

Flat  Creek,  tp.  of  Lancaster  CO.,  S.  C.     Pop.  208S. 

Flat  Creek,  tp.  of  Mecklenburg  oo.,  Va.     Pop.  2328. 

Flat  Fish.    See  PLBORoxEcriDiB. 

Flat'head  In'dians,  properly  called  Se'lish,  and 
named  Hopil'po  by  Lewis  and  Clarke.  The  name  is  in- 
correct, as,  unlike  the  tribes  mentioned  below,  they  do  not 
flatten  the  beads  of  their  infanta.  By  the  labors  of  Father 
de  Smot  (see  Sxet,  de,  P.  J.)  and  other  Jesuit  missionaries 
they  have  all  become  Roman  Catbolios.  They  have  adopt- 
ed the  dress  and  habits  of  white  men,  and  are  uniformly 
poaoeful  towards  the  whites.  In  1871  they  were  removed 
by  the  U.  S.  government  from  their  old  abode  on  the  Bitter 
Root  River  to  the  Jocko  Valley,  Hon.  Their  language  is 
very  hard  to  learn.  (See  its  grammar — Orammalica  Lin- 
gnm  fkliem,  by  Hexqarini,  1861.)  It  is  affiliated  with  those 
of  nearly  all  the  tribes  of  their  vicinity,  who  together  con- 
atitnte  the  Selish  family,  none  of  whom  flatten  the  head. 
In  1872  the  number  of  Flatheads  on  the  reaervation  waa 
pot  at  460,  but  it  is  understood  that  many  of  the  tribe  are 
not  on  the  reservation. 

II.  The  real  Flatheads  of  the  Pacific  coast  are  mainly 
of  the  now  nearly  extinct  Chinook  group  of  fish-eating 
tribes.  They  flatten  the  skull  of  the  infkint,  either  by  bind- 
ing a  board  upon  the  forehead,  so  as  to  depress  and  flatten 
the  top  of  the  head,  or  by  fastening  a  pad  of  grass  upon 
the  forehead.  The  operation  lasta  for  aeveral  months,  but 
its  effects  slowly  wear  away,  and  by  the  time  manhood  is 
reached  the  head  ia  of  nearly  normal  shape.  It  doea  not 
appear  to  aSect  the  intellecL  The  aame  custom  ^noiently* 
prevailed  among  the  Chiokaaaws,  Choctaws,  the  Natchei 
(who  flattened  the  head  vertically),  the  Caribs,  the  Toltecs, 
the  ancient  Peruvians,  and  others;  but  the  practice  at 
present  appears  to  be  everywhere  nearly  extinct. 

Flathead  (or  Seliah)  Lake  lies  in  Hiaaonla  co., 
Hon.,  W.  of  the  Rooky  Hountains.  Ita  watera  flow 
through  Flathead  River  into  the  Colnmbia. 

Flathead  Fa««,  in  Mon.,  a  gap  in  the  Rocky  Moun- 
tains ;  elevation,  6769  feet.  Through  this  the  Flatheads, 
Bannocks,  and  Shosbonee  have  been  accustomed  to  send 
hunting-parties  eastward,  and  the  eastern  tribes  to  send 
war -parties  westward  of  the  mountains. 

Flat'landa,  post-tp.  of  Kings  co.,  N.  T.    Pop.  2286. 

Flat  liick,  tp.  of  Johnaon  co.,  III.    Pop.  1180. 

Flat  River,  tp.  of  Person  co.,  N.  C.    Pop.  96S. 

Flat  Rock,  post-tp.  of  Clay  oo.,  Ala.    Pop.  945. 

Flat  Rock,  tp.  of  Randolph  eo.,  Ala.    Pop.  901. 

Flat  Rock,  tp.  of  Bartholomew  oo.,  Ind.     Pop.  1543. 

Flat  Rock,  tp.  of  Henry  co.,  0.    Pop.  1184. 

Flat  Rock,  post-tp.  of  Kerabaw  co.,  8.  C.    Pop.  STSS. 

Flat  Rock  Spring,  at  Saratoga  Springs,  N.  T.,  has 
■aline  chalybeate  waters  much  resembling  those  of  the  fa- 
mous High  Roek  Spring. 

Flat'tich  ( JoRAxx  Frirdkicb),  b.  at  Bayhingen,  Wilr- 
temberg,  in  1713 ;  studied  at  Tilbingen,  and  held  several 
Protestant  pastorates,  the  last  at  Milnohingen  (1760-97). 
He  waa  one  of  the  most  faiAoua  instructors  of  South  Ger- 
many, and  had  a  wide  influence  in  his  time.  Ilia  worka 
on  practical  education  were  reprinted  in  1858  at  Heidel- 
berg.    D.  at  MUnchingon  in  1797. 

Fla'vel  ( JoHv),  English  nonconformist  clergyman,  b.  in 
Worcestershire  about  1627,  waa  educated  at  Oxford,  and 
became  rector  of  Dartmouth  in  1650,  but  was  qjeotad  for 
nonconformity  in  1662,  and  afterwards  preached  in  privata 
houses.  His  works  are  highly  prised,  and  are  Hmbavdrg 
Spiritiialittd  (IM9),  A  Saint  Indeed  (1673),  Divine  Oon- 
diKt  (1878),  The  Touclutone  of  Sincerity  (1679),  Pereonal 
Seforviation  (1691),  Remaim  (1691),  Expotilion  of  th*  Ae- 
tembln'e  CateehiiM  (1692),  Tlu  Soul  of  Man  (1698),  Jfeti- 
odt  of  Qrare  (1698).  His  complete  Workt  were  published 
in  1820  in  6  vols.  D.  at  Exeter,  and  waa  buried  June  29, 
1691. 

Flavla'nns,  patriarob  of  Antiooh  in  the  fourth  oen- 
tnry;  in  early  life  was  a  lay  monk,  sealous  for  the  faith; 
and,  according  to  Theodorct,  be,  with  Diodorns,  his  asso- 
ciate, first  devised  the  eboir  and  introduced  the  responsive 
singing  of  the  Psalter.  In  381  A.  n.  he  was  chosen  bishop 
of  Antioch  to  succeed  Meletius,  but  was  not  fully  aaknow- 
ledged  by  all  factions  until  390.   In  >S87  he  interceded  with 


He  strongly  oppoaed  Arianiam  and  the  Hersnlians,  and  d. 
in  404  A.  D.  Chrysostom  was  one  of  his  pupils. — Another 
Flavianns  was  bishop  of  Antiooh  498-511,  when  he  was  de- 
posed and  banished  to  Petra,  where  he  d.  in  518  a.  D,  lie 
IS  honored  as  a  saint  by  the  Roman  Catholic  Church. 

Flavia'ans,  Saint,  became  bishop  of  Constantinople 
446  A.  D.,  and  was  from  the  first  opposed  by  Theodouns 
II.,  the  emperor,  who  favored  the  Eutychian  heresy. 
Flavianus  called  a  synod  which  deposed  and  oxcommnni- 
cated  Eutyches  (448),  but  in  449  the  emperor  convened  a 
council  at  Ephesns  (the  robber  council),  presided  over  by 
Dioscnrns,  bishop  of  Alexandria,  who  was  the  enemy  of 
Flavianus.  The  latter,  who  was  present,  was  deposed  and 
ordered  to  be  banished,  but  was  set  apon  and  so  beaten  by 
the  Egyptian  party  that  he  d.,  449  A.  D. 

Fla'vine,  a  preparation  of  QnERcirnoif  Bark  (which 
aee,  by  PRor.  C.  F.  Chaholir,  Ph.  D.,  M.  D.,  LL.D.). 

Fla'Tins,  the  name  of  many  eminent  Romans,  mostly 
of  the  gens  Flavia,  an  ancient  plebeian  stock,  but  many 
of  the  Flavii  who  figure  in  history  were  undoubtedly  not 
of  this  gens,  and  were  indeed  not  even  Romans  in  a  strict  * 
sense. — Cneius  Flaviub,  a  Roman  jurist  who  was  curule 
ssdile  in  303  B.  c,  was  the  son  of  a  freedman  and  secretory 
to  Appius  Claudius  Caieus.  His  publication  of  the  Jm 
Flavtanunif  embracing  the  secret  rules  of  judicial  proce- 
dure, hitherto  known  only  to  pontiff's  and  patricians,  caused 
great  indignation,  and  made  him  exceedingly  popular 
with  the  common  people. — Vespasian,  Constantino  the 
Great,  and  many  other  Roman  emperors  bore  the  name  of 
Flaviua. 

Flaz«  Like  the  more  important  eereai  grains  flax  was 
known  throughout  the  ancient  seats  of  civilisation  in  the 
East.  It  is  therafore  impossible  to  determine  where  it 
originated.  It  ia  known  throughout  the  civilised  world, 
and  valued  as  an  almost  indispensable  adjunct  of  our  civ- 
ilisation. Its  botanical  name  is  Linnn  tuitatimimum.  The 
genua  ^iimm  contains  several  species,  of  which  this  is  the 
only  one  of  especial  value  or  of  eommeraial  importance. 
The  plant  is  an  annaal  of  quick  growth,  and  probably  a 
race  which  originated  from  a  species  still  indigenous  to 
Southern  Europe.  It  grows  from  one  to  three  feet  high. 
The  leaves  are  alternate  upon  the  straight  slender  stem  and 
braaehes.  The  flowers,  which  are  in  loose  terminal  paaioles, 
are  blue,  about  an  ineh  in  diameter,  having  a  calyx  of  five 
sepals,  a  corolla  of  five  petals,  five  stamens,  and  a  pistil 
having  five  styles.  The  petals  drop  within  a  few  hours 
after  the  flowers  open,  and  the  aoed-beada,  called  hoUt, 
form  rapidly,  becoming  finally  nearly  globular.  These 
oonaist  of  ten  cells,  each  containing  a  flat  oval  seed  of  a 
reddish-brown  color,  very  smooth  and  gloaay.  When  the 
plant  grows  by  itself  in  good  soil,  it  branches  freely,  blos- 
soms profusely,  and  yields  a  proportionately  large  quantity 
of  seed.  When,  however,  many  plants  are  crowded  to- 
gether, each  one  grows  as  a  single  upright  stem,  bearing  a 
few  blossoms  and  little  fruit  at  the  summit.  The  valuable 
portiona  of  the  plant  are  the  fibrous  coating  of  the  stalk, 
and  the  seed.  The  talk  ia  a  woody  oylindor,  more  or  leaa 
pithy  and  hollow  when  dry,  and  endoaed  in  a  bark  consist- 
ing of  long,  strong,  silky  fibres  cemented  together  by  a 
kind  of  glne,  and  encaaed  in  an  outer  bark  or  skin,  which 
adheres  as  if  glued  to  the  fibre.  TheySAre — when  freed  from 
all  else,  ao  far  as  possible,  by  the  processes  of  rotting,  to 
destroy  the  glue ;  breaking,  to  free  it  from  the  woody  part 
of  the  stalk ;  seutohing,  to  whip  out  the  email  partiolea  of 
Iwrk  and  stalk  adhering ;  hatcheling,  to  straighten  it  and 
free  it  from  tangles — is  nearly  pure  bast  fibre,  is  of  a  light 
grayish-brown  color  inclining  to  green,  exceedingly  toagh, 
adapted  to  spinning  and  weaving,  capable  of  being  blcaobed 
to  anowy  wuiteneaa  and  of  taking  a  variety  of  colors  in 
dyeing,  which  it  holds  faster  than  oottoo,  thoogh  it  does 
not  take  readily  so  many  dyes. 

The  ultimata  filaments  are  hoUow,  thick-walled,  and  thus 
nearly  solid  cylindrical  cells,  whioh  are  terminated  by  ex- 
ceedingly attenuated  points.  They  are  semi-transparent, 
of  a  silky  lustre,  and  under  the  microscope  the  walls  of  the 
tube  appear  like  a  double  line  through  the  oentre.  These 
filaments  vary  in  thickness  from  vinth  to  n^th  of  an  inch, 
according  to  the  measurements  of  Mr.  John  Phin,  who  do- 
aoribes  the  cells  as  jointed,  appanntly  like  the  stalks  of  the 
bamboo  cane.  (See  Fibrbs.)  When  the  fibre  is  separ»ted 
ftrom  the  bark  and  wood  of  the  stalk,  as  above  indicated,  it 
appears  in  market  in  two  principal  forma — namely,  "dr«ss- 
ed  flax"  and  "tow,"  wht<m  are  eaoh  of  aeveral  qualitiea. 

The  md  eonaiata  of  the  embryo  or  kernel  and  ita  outer 
coverings,  principally  its  reddish-brown  shell,  whioh  ia 
very  mucilaginous,  yielding,  particularly  to  hot  water,  a 
thick,  glairy  gum,  becoming  quite  viscid  when  cold.  The 
kernel  is  rich  in  a  valuable  oil,  which  posaeases  the  prop. 
erty  of  "  drying"  or  hardening  on  exposure  to  the  air  to  a 


Digitized  by  V^nOOQlC 


FLAX. 


139 


drying  it  gains,  instead  of  iMing  weigtit.  Powdund  flaz- 
ned  and  powdered  oil-«alce  (linieed-meal)  an  mneh  umd 
in  medicine  and  surgery  for  poaltioes,  epitliems,  sto.,  and 
are  usefnl  on  aooount  of  tlieir  long  retention  of  heat  and 
moisture. 

Flax-Cdlture.  Flax  ia  a  plant  of  rapid  growth,  for,  be- 
ing sown  in  April  or  May  and  harreated  early  in  Augast, 
it  i«  leas  than  three  months  in  possession  of  the  ground. 
Vhen  raised  for  seed  it  makes  oonsiderable  drafts  npon  the 
aoil,  which  should  therefore  be  rich  and  in  line  tilth.  As  it 
ia  almost  impossible  for  manure  to  lie  evenly  distributed 
through  the  toil  the  Srst  season,  it  is  best  to  grow  it  npon 
land  hearily  dunged  the  previous  year  as  fbr  a  oom-erop, 
but  dressed  the  same  season  with  wood-ashes  or  some  other 
**  hand  manure "  which  can  be  evenly  applied  and  is 
adapted  to  the  wants  of  the  land.  Qood  wDeat-soils  are 
especially  favorable  to  flax.  Heavy  elays,  ooarae  gravels, 
light  sands,  and  peaty  soils  are  not  so.  Moderately  stiff 
soils  should  be  ploughed  in  autumn,  light  ones  early  in  the 
spring.  As  soon  as  weeds  begin  to  germinate  and  grass  to 
grow  the  land  should  be  thoroughly  and  evenly  plonghed 
and  harrowed.  If  the  weather  be  not  favorable  to  sow,  the 
harrowing  may  i>e  repeated,  and  thas  successive  crops  of 
weeds  killed  in  the  seed-leaf.  Finally,  when  the  ground  is 
warm  in  spring,  the  seed  should  be  sown.  The  practice  in 
Europe  ia  to  sow  very  early ;  in  this  country  flax  should  not 
be  sown  until  after  the  oat-crop  is  in — aay  from  the  16th  of 
April  to  the  lat  of  Hay  in  the  Middle  States.  The  quantity 
of  seed  sown  to  the  acre  depends  npon  the  object  for  which 
the  crop  is  raised;  if  principally  for  seed,  half  a  bushel  to 
three  pecks  is  used ;  if  for  fibre  mainly,  a  bushel  to  a  bushel 
and  a  half  is  employed.  It  is  very  important  that  the 
sowing  should  be  even,  for  otherwise  the  tendency  to 
branch  is  great,  and  those  plants  which  are  least  erowded 
will  grow  coarser  and  larger,  ripen  their  seed  unevenly, 
and  cause  the  crop  of  lint  to  Im  or  unequal  fineness,  and  to 
leave  much  more  of  the  fibre  in  the  tow  than  otherwise  need 
be.  Flax  should  Iw  sown  as  carefully  as  fine  grass-seed, 
and  to  enable  the  sower  to  handle  it  more  easily  it  is  some- 
times soaked  a  short  time  in  oold  water  and  then  rolled  in 
plaster.  It  should  t>e  harrowed  in  evenly  with  a  light  har- 
row. Some  farmers,  who  raise  flax  for  the  lint  principally, 
preferring  that  no  horse  shonld  tread  npon  the  land  after 
sowing,  brush  the  seed  in  with  a  heavy  hand  bush  harrow, 
made  like  a  atable  broom  by  inserting  short  pieces  of  brush 
in  a  bard-wood  head  8re  or  six  feet  long.  This  is  drawn 
over  the  ground  by  means  of  handles  attached  at  right  an- 
gles, or  nearly  so,  to  the  brush.  It  is  most  important  that 
the  flax  shonld  get  the  start  of  the  weeds,  and  when  it  is 
about  three  or  four  inches  high  it  should  be  carefully  ex- 
amined, and  if  necessary  weeded  at  once— an  operation  best 
done  in  moist  weather  and  by  women  and  obildrsn,  who  go 
npon  the  erop  without  shoes,  and  work  faolng  the  wind,  so 
that  the  breese  may  favor  the  downtrodden  plants  to  rise 
again.  It  is  better  to  let  the  weeds  grow  than  to  weed  the 
orop  after  the  plants  are  six  or  eight  inches  high,  or  to  do 
this  hurriedly,  mashing  and  bruising  the  plants.  After  this 
the  erop  is  "  laid  by  "  until  pulling-time. 

PmlttHg. — Flax  is  ready  to  pull  when  it  changes  color  de- 
cidedly after  blooming,  becoming  of  a  yellowish  or  golden- 
brown  color,  two-thiids  of  the  tolls  being  plump  and  be- 
ginning to  turn  brown,  and  the  leaves  having  shriveUed 
and  dried  npon  the  lower  half  of  the  yellow  stalks.  Pull- 
ing should  take  plaee  a  little  earlier  than  we  describe  if  lint 
be  the  principal  object,  bat  a  little  later  if  the  seed  pays 
beat.  This  ia  done  by  grasping  a  handful  of  stalks  in  one 
band  near  the  tops,  and  then  pulling  them  with  both  hands, 
giving  a  tteadyjerk,  so  to  speak.  This  handfiil  is  not  laid 
dawn,  but  held  while  other  handfuls  are  pulled,  antil  as 
much  is  gathered  aa  can  conveniently  be  grasped;  then  it 
is  bound  after  "  butting  "  the  roots  even.  Stalks  which  fall 
out  and  scatter  are  used  for  bands.  These  bundles  are  set 
np  in  long  shocks,  to  become  cured  thoroughly  before 
stacking.  The  drying  process  is  greatly  shortened  if,  in- 
stead of  binding'  as  soon  as  pulled,  the  gavels  are  spivad 
out  on  the  gronnd,  so  as  to  be  turned  and  sunned  on  both 
sides  before  binding. 

If  the  fibre  is  an  important  objeet  with  the  foimer, 
the  flax  shonld  be  pulled  aa  descnlied,  but  otherwise  it 
may  be  mowed  with  a  scythe  or  cradle,  or  with  a  reaper, 
cutting  close  as  possible  to  the  ground.  In  using  the 
scythe  the  awath  must  be  thrown  towards  the  standing 
flax ;  thus,  the  stalks  are  all  left  leaning  against  the  flax, 
and  may  be  gathered  and  laid  in  gavels  to  dry  or  be  l>ound 
into  sheaves. 

Tknukititf. — After  drying  and  standing  in  the  stacks,  or 
not,  as  the  ease  may  be,  the  seed  may  be  thrashed  off  by  a 
flail  or  by  Iwating  the  heads  of  the  sheaves  against  a  block 
of  wood,  which  easily  removes  the  bolls.  On  a  large  scale 
the  seed  is  most  easily  removed  by  holding  the  bundles 
spread  ont,  fan-shaped,  npon  the  cylinder  of  a  thrashing- 


machine,  the  "eoneave"  being  taken  off.    After  this  the 
flax  ia  ready  to  be  subjected  to  the  process  called 

Betting  {rotting). — This  is  conducted  either  under  water, 
or  upon  the  grass,  where  the  flax  is  exposed  to  the  action  of 
the  dew  and  sunahino.  In  "  water-rotting"  tlio  fiax  ia  sub- 
jected in  the  bundlea  to  the  action  of  •»/(  water  in  pools 
called  {'dams."  The  methods  of  setting  or  laying  the 
bundles  are  various,  and  the  rapidity  of  the  action  de- 
pends npon  the  warmth  and  softness  of  the  water,  varying 
from  four  to  fourteen  days.  It  is  more  uniform  if  it  dues 
not  progress  very  rapidly.  During  the  whole  process  it 
must  be  kept  submerged,  being  weighted  witn  stones. 
Waters  containing  iron  or  other  mineral  matters  are  likely 
to  stain  the  flbre  and  to  hinder  the  action.  It  requires 
some  experience  to  know  exactly  when  to  remove  the  flnx, 
for  a  few  hours  may  make  a  conaiderable  difference  in  the 
amount  of  fibre  realised.  If  too  much  rotted,  the  lint  will 
break  and  tangle,  and  be  lost  in  the  tow.  If  too  little  rot- 
ted, the  fibre  will  break  up  with  the  (talk,  and  be  scutched 
out  with  the  shives.  When  the  rotting  (or  rotting)  tias 
been  continued  long  enough,  the  woody  part  of  the  haulm 
separates  easily  and  completely  from  the  fibrous  bark, 
which  itself  is  easily  divided  upon  the  finger  into  individ- 
ual fibres.  When,  however,  the  process  has  gone  too  far, 
the  fibre  is  weakened,  but  this  can  only  be  quickly  detected 
by  the  most  experienced.  When  aulBciently  rotted,  the  flax 
bundles  are  lifted  from  the  water,  opened,  and  spread  upon 
the  grass  until  perfectly  dry.  Then  they  aro  rebundlcd 
and  housed  until  they  can  be  conveniently  subjected  to  the 
next  process,  which  is 

Breaking. — This  is  accomplished  by  machines  called  flax- 
breaks,  which  are  variously  constructed,  but  all  accomplish 
the  same  end — namely,  the  breaking  up  of  the  stalks  with- 
out doing  violence  to  the  fibre.  A  flax-break  in  common 
use  and  easily  constructed  consists  of  several  hickory  slats 
hinged  st  one  end  upon  a  form,  and  fastened  at  the  other 
end  into  a  heavy  wooden  head.  These  slats  when  let  down 
occupy  a  horizontal  position,  and  abut  in  between  other 
similar  fixed  slats,  but  do  not  touch  them.  By  means  of  a 
handle  attached  to  the  head  the  movable  slata  are  rai.<cd 
up  and  down  by  one  hand,  while  the  flax  held  in  the  other 
ia  thruat  in  and  drawn  through,  and  thus  "broken,"  so 
that  the  "  shives,"  or  pieces  of  broken  stalk,  or  "  boon," 
may  be  whipped  or  "  scutched  "  out. 

Seutching  or  neingetHg  is  the  next  operation,  and  one  per- 
formed both  by  simple  hand-applianocs  and  by  more  com- 
plicated machinery.  The  essential  implements  are  the 
soutohing-biock  and  the  scutcfaing-knifo.  The  former  is 
an  upright  hard-wood  board  set  in  a  block  or  fixed  in  any 
oonveuient  place.  It  has  in  it  a  large  notch,  with  one  edge 
horisontal  and  cut  to  a  sharp  edge,  the  bevel  being  al- 
together upon  one  aide.  This  notch  is  to  receive  a  hand- 
ful of  flax,  which  resting  upon  the  shaip  wooden  edge, 
hangs  over  upon  one  side.  The  scntohing-knife  is  mode  of 
hard  wood  also,  and  must  be  nine  or  ten  inches  broad  and 
very  thin.  With  this  the  "hand"  of  flax  is  struck  aharp 
blows  as  it  ia  turned  in  the  notch,  the  knife  being  brought 
down  oloae,  parallel  with  the  side  of  the  board.  Thus,  the 
fibre  is  freed  from  most  of  its  adhering  impurities,  and  in 
this  condition  is  usually  baled  and  marketed  in  this  coun- 
try,-but  before  it  can  be  spun  much  more  ia  necessary.  In 
this  condition  the  lint  and  the  tow  remain  together,  only 
the  coanost  tow  being  separated  from  the  fibre  by  the 
scutching  process. 

Balckeltng  or  heckeling  consists  in  drawing  the  hands 
of  flax -fibre  through  combs  of  long  iron  teeth  set  filling  a 
circle  or  a  square.  The  instrument  ia  called  a  "  hatchcl " 
or  "  heckel,"  and  there  are  usually  two  hatchela  uaed — one, 
coarse,  for  a  preliminary  operation,  the  other,  fine,  for  fin- 
iahing.  The  hand  of  flax  is  hatchelod  from  the  tips  to  the 
middle— first  one  half,  and  then  the  other;  the  tow  being 
left  in  the  teeth  of  the  hatchel,  and  the  teeth  .being  fro- 
gnently  cleaned  of  the  some.  The  ends  accomplished  by 
this  prooesa  aro  three — namely,  the  subdividing  of  the  fibres 
into  their  finest  filaments,  the  separation  and  removal  of 
all  broken  or  short  fibres  (the  tow),  and  the  laying  of  the 
lint  parallel  and  untangled.  The  operation  requirea  con- 
siderable skill,  and  upon  it  depends  to  a  great  extent  the 
value  of  the  result.  It  will  be  long  before  American  farm- 
ers to  any  great  extent  will  prepare  their  flax-fibre  for 
market  by  the  careful  dressing  praotiaed  In  Germany,  Hol- 
land, and  Oreat  Britain ;  but  until  this  is  done  the  value 
of  the  orop  will  be  greatly  less  than  it  might  otherwise 
be.  In  general,  this  orop  is  and  will  bo  cultivated  in  this 
country  mainly  for  the  seed,  the  lint  being  roughly  treated 
and  sold  for  cordage  and  for  coarse  fabrics.  The  amount 
produced  in  1870,  aooording  to  the  C.  S.  oensua  for  that 
year,  was  27,133,034  ponnda  of  flax  and  1,730,414  bnahels 
of  seed.  Mora  than  half— namely,  17,880,000  pounds  of 
the  lint — was  raised  in  Ohio  alone,  and  the  great  bulk  of 
the  seed  was  raised  ia  Ohio,  Indiana,  and  Illinois,  Ohio 
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producing  more  than  one-third  of  the  entire  kmount — 
namely,  632,000  bashels.  During  the  "cotton  famine" 
caused  by  the  late  civil  war  greatly  increased  interest  was 
manifested  in  flax-culture,  and  great  efforts  were  made  to 
treat  the  fibre  so  that  it  could  be  worked  upon  cotton  ma- 
chinery; bat  these  efforts  resulted  in  no  marked  suooeas, 
and  wero  giren  up  when  cotton  again  became  abundant. 

M.  C.  Wbld. 

FlaZ)  New  Zealand^  the  PhormtHm  tenar,  a  large 
perennial,  liliaceous  plant,  native  of  New  Zealand,  and 
grown  for  its  fibre,  which  is  exported  to  some  extent,  and 
used  as  a  substitute  for  hemp,  which  is  inferior  to  New 
Zealand  flax  in  strength,  but  superior  in  durability.  The 
fibre  is  obtained  from  the  long  and  flagliko  leaves,  which 
are  two  to  six  feet  long  and  one  to  three  inches  broad. 

FlaXy  Pnrgiogy  the  Zinum  catharticitm,  a  plant  re- 
sembling the  common  flax  on  a  small  scale.  It  is  a  Eu- 
ropean annual,  and  has  been  considerably  used  in  medi- 
cine as  a  gentle  hydragoguo  cathartic. 

Flax'man  (Johm),  the  most  poetical  sculptor  that  Eng- 
land has  produced,  was  b.  in  the  city  of  Tork  July  6, 1755. 
He  was  the  second  son  of  John  Flaxman  and  his  wife, 
wfaoje  maiden  name  was  Lee.  When  he  was  only  six 
months  old  his  father,  who  had  gone  to  York  from  London, 
where  he  had  failed  to  find  suffloient  work  in  his  trade  of 
modeller  in  plaster,  returned  tu  tho  capital,  taking  his 
family  with  nim.  Cunningham  says  that  the  elder  son, 
William,  distingoishsd  himself  as  a  carver  in  wood.  The 
elder  Flaxman  was  a  good  workman  and  a  good  father ;  his 
plaster  casts  wore  in  great  favor  with  artists,  and,  although 
not  an  artist  himself,  ho  had  sense  and  perception  enough 
to  enoourage  the  early  indications  of  talent  in  his  after- 
wards famous  son.  When  Flaxman  was  ten  years  old  his 
mother  died,  and  soon  after  the  father  married  a  second 
wife,  whose  maiden  name  was  Gordon.  This  lady  proved 
a  good  mother  to  her  husband's  children,  and  in  time  gave 
them  a  sister,  who  later  in  life  was  a  beloved  inmate  of 
Flaxman's  married  household. 

Flaxman  was  born  into  the  world  a  feeble  child,  and  was 
brought  up  with  difficulty.  For  a  long  time  he  moved  about 
with  tho  holp  of  cratches,  and  this  weakness  kept  him  much 
within  doors.  He  loved  to  sit  behind  his  father's  counter 
in  tho  shop,  surrounded  by  the  images  of  gods  and  god- 
desses, where  he  would  amuse  himself  for  hours  with  his 
pencil  and  paper,  and  where  he  often  saw  notable  people, 
artists  and  literary  men,  his  father's  customers,  who  would 
sometimes  chat  with  the  boy  or  amuse  themselves  with 
looking  at  his  childish  attempts  at  drawing.  Roubiliao, 
the  sculptor,  was  one  of  these  visitors,  and  Cunningham 
says  that  in  his  day  there  was  a  stndio-legend  that  Flax- 
man had  been  for  some  time  under  the  direction  of  tho 
Frenchman,  who  had  declared  he  saw  no  symptoms  of 
talent  in  him.  There  could  he  no  foundation  for  such  a 
legend,  because  Roubiliao  died  in  1782,  when  Flaxman  was 
seven  years  old.  But  if  Flaxman  was  spared  the  injury 
that  BO  meretricious  a  sculptor  as  Boubiliac  might  have 
done  him,  he  «ras  not  left  to  grope  his  way  without  aid. 
Another  of  his  father's  visitors  was  the  Rcr.  Henry 
Matbew,  a  clergyman  of  some  note  in  his  day,  who, 
though  now  forgotten,  has  a  substantial  claim  to  oar  grati- 
tude forhis  kindaesB,  not  only  to  Flaxman,  but  to  William 
Blako.  Mrs.  Mathew  was  one  of  the  most  distinguished 
of  the  circle  of  Blue-stockings  whoso  works  and  ways  flll 
such  a  space  in  the  literary  and  social  gossip  of  the  time. 
Her  husoand  brought  young  Flaxman  to  her,  a  feeble  child 
moving  slowly  on  crutches,  but  with  fine  eyes  and  a  beauti- 
ful forehead ;  and  in  this  excellent  lady  he  found  a  kind 
and  sympathizing  friend.  She  know  how  to  train  and  de- 
velop bis  mind,  and  to  encourage  his  talent  without  spoil- 
ing nim.  He  wiis  eleven  years  old  when  ho  first  knew 
Mrs.  Mathew,  and  be  frequently  visited  her  house  in  the 
evening  to  hear  her  read  Homer  and  Virgil  and  discourse 
upon  sculpture  and  poetry.  It  is  said  that  while  Mrs. 
Mathew  read  Homer,  Flaxman  would  sit  by  her  side,  and 
as  she  commented  on  the  pictorial  beauty  of  his  poetry, 
the  child  would  embody  suon  passages  as  caught  his  fancy. 
A  Mr.  Crutcholy,  having  seen  some  of  these  youthful  per- 
formances (many  of  which  have  been  preserved),  commis- 
sioned from  him  a  sot  of  drawings  in  black  ehalic.  These 
subjects,  six  in  number,  were  all  drawn  from  tho  G-reek 
poets,  and  they  have  an  interest  for  us  as  having  been  the 
modest  precursors  of  those  illustrations  of  Homer,  iBschy- 
lus,  and  Pindar  which  were  to  carry  Flaxman's  name  and 
fame  to  every  part  of  Europe  and  America.  At  the  age 
of  fifteen  Flaxman  entered  tho  Royal  Academy  as  a  stu- 
dent; in  1770  he  exhibited  a  figure  of  Neptune  in  wax 
(this  was  the  era  of  waxwork);  and  during  the  next  five 
years  he  sent  ten  pieces  to  the  Academy.  Among  his  early 
works  were  his  own  portrait-bust,  quarter  site,  modelled  in 
bis  twenty-third  year,  two  statues,  Grecian  Comedy  and  a 


Either  Mr.  Mathew  or  Stothard  hod  introduced  him  to 
Blake,  who  was  two  years  his  juoior,  bat  their  tastes  were 
so  similar  that  an  introduction  was  hardly  needed.  It  was 
in  the  nature  of  things  that  a  strong  friendship  should 
spring  up  between  these  two,  great  alike  in  art  (though 
with  sucn  different  greatness)  and  in  force  and  purity  of 
personal  character.  Flaxman  remained  under  his  father's 
roof  until  1782,  when  ho  married,  at  tho  age  of  twenty- 
seven,  Ann  Denmau,  an  amiable  and  accomplished  woman 
with  a  love  of  art  and  literature,  and  in  full  sympathy  with 
her  husband's  tastes  and  pursuits.  She  d.  in  1820.  Flax- 
man and  his  wife  had  no  children.  In  1787,  Flaxman 
went  to  Italy,  taking  his  wife  with  him,  and  remained 
there  for  seven  years,  living  for  the  greater  part  of  that 
time  in  Rome.  While  in  Italy  he  made  for  Mrs.  Hare 
Nayler  the  well-known  series  of  designs  in  outline  for  the 
Jliad  and  Odgtteif;  for  tho  countess  Spencer  the  illustra- 
tions to  ^schylus,  and  for  Mr.  Thomas  Kopo  the  illustra- 
tions for  the  Divitui  Commedia  of  Dante.  lie  was  an  acute 
observer,  and  studied  closely  the  remains  of  ancient  sculp- 
ture in  'Rome,  making  many  memoranda  which  were  after- 
wards embodied  in  hii  Lteture  o»  Sculptur*.  While  in 
Rome  he  exeoated  several  works  in  marble,  but  none  of 
them  of  much  importance,  if  we  except  tho  Cephalnt  and 
Aurora,  a  commission  from  Mr.  Thomas  Hope.  Shortly 
after  his  return  to  England  he  made  his  statue  of  Lord 
Mansfield.  la  1797  he  was  eleoted  an  associate  of  tho 
Royal  Academy,  and  in  the  same  year  he  sent  to  the  exhi- 
bition three  sketches  in  bas-relief  from  the  New  Testament 
and  the  statue  for  the  monument  of  Sir  William  Jones. 
In  1800,  being  then  in  his  forty-fifth  year,  Flaxman  was 
eleoted  a  member  of  tho  Royal  Academy,  and  on  this  occa- 
sion he  presented  to  the  Academy  a  marble  group,  Apollo 
and  Marpeua,  in  complianoe  with  the  rules  of  the  institu- 
tion, whieh  require  from  each  new  member  a  speoimen  of 
his  skill.  He  now  produced  in  rapid  succession  many  of 
his  belt  works— the  monument  in  memory  of  the  Baring 
family ;  the  Lashington  monument ;  the  monument  to  the 
countess  Spencer;  to  Mrs.  Tighe,  the  poetess;  with  others 
to  the  memory  of  the  Xarborough  family,  to  Mr.  Edward 
Balme,  and  to  the  Rev.  Mr.  Clewo.  Flaxman  was  at  bis 
best  in  these  religious  subjects,  for  he  was  in  full  sympathy 
with  Christianity,  aad  unoonsoiously  expressed  bis  own 
devout,  amiable  oharacter  in  these  works,  full  of  tender- 
ness and  spiritual  feeling,  and  with  a  grace  sometimes  sug- 
gesting the  Greok,  sometimes  the  early  Italian,  but,  after 
all,  leaving  an  impression  wholly  English.  His  historical- 
allegorical  monuments  oannot  be  so  tlioroughly  enjoyed. 
Flaxman's  genius  was  not  of  the  heroic  type,  and  though 
it  is  not  necessary  to  aooopt  Mr.  Raskin's  grunting  dispar- 
agement of  him,  yet  it  is  truo  that  his  field  was  a  narrow 
one,  and  that  ho  blundered  when  he  triod  to  climb.  He 
was  a  Fra  Angelico  born  out  of  duo  time,  and  in  the  dull, 
mechanical  England  of  his  day,  instead  of  Italy,  whcro 
he  would  have  been  at  home.  Mr.  Ruskin  says  of  his 
Dante  that  "  it  contains,  I  think,  examples  of  almost  over^ 
kind  of  falsehood  and  feebleness  which  it  is  possible  for  a 
trained  artist,  not  base  in  thought,  to  commit  or  admit, 
both  in  design  and  execution."  'this  oriticism,  though 
true  of  the  Dante,  is  balanced  by  no  recoznition  of  what 
is  true  and  lovely  in  Flaxman's  other  work,  whoro  he  was 
more  at  home — in  the  Homer  especially,  and  in  those  simple 
groups  in  marble  for  wbioh  Mr.  Ruskin  can  say  no  more 
than  that  they  "  were  always  good  and  interesting."  It 
does  not  even  do  justice  to  tho  Danle,  in  which — with 
much  that  is  weak  and  pretentious,  us  there  is  even  in 
Blake,  and  must,  from  the  nature  of  the  cose,  he  in  evrry 
one  who  attempts  the  task  of  illustrating  Danto — there  is 
some  happy  and  ingenuous  design.  The  world  has  been 
kinder  to  Flaxman  than  Ruskin  would  have  it,  and  as  his 
name  has  long  been  a  dear  one  to  the  world  of  humble 
lovers  of  art,  it  is  pleasant  to  know  that  in  tho  new  birth 
of  art  in  England,  in  a  time  that  brings  hack  "the  touch 
of  a  vanished  hand  and  the  sound  of  a  voice  that  is  still," 
the  name  of  Flaxman  is  also  dear  to  many  uf  those  who 
have  led  the  van  in  the  new  revolution. 

Among  the  statues  made  by  Flaxman  were  those  of  Sir 
Joshua  Reynolds,  of  Sir  John  Moore,  of  Pitt,  of  Joseph 
Warton,  of  George  Stevens,  of  the  riyah  of  Ta^jore,  of 
the  missionary  Sohwari,  of  Lord  Cornwallis,  and  of  War- 
ren Hastings.  In  1810  the  Royal  Academy  created  a  pro- 
fessorship of  sculpture,  and  requested  Flaxman  to  fill  tho 
chair.  "  A  small  premium  was  offered  for  six  annual  lee- 
tares,"  says  Cunningham,  "and,  as  money  was  never  his 
object,  he  proceeded  to  fulfil  the  duties  of  his  office  with 
enthusiasm  and  knowledge.  His  first  lecture  was  delivered 
in  1811."  He  gave  in  all  ten  lectures,  and  these  are  the 
subjects:  1,  English  sculpture;  2,  Egyptian  eoulpture;  3, 
Grecian  sculpture;  4,  Science;  i.  Beauty;  A,  Composition; 
7,  Stylo ;  8,  Drapery ;  9,  Ancient  art;  10,  Modem  art.  They 
ware  nublishail  in  1829  in  one  vol..  with  52  nlatAH. 
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With  att  his  miMoen  of  manner  and  real  gentleneM  of 
diapoaition,  Flaxman  waa  capable  of  noble  anger,  and 
ready  enoagh  at  need  to  expreaa  it.  When  in  Italy  he  bad 
blontly  ezpiesaed  to  the  ambaaaador  of  the  French,  who 
proadly  showed  him  a  medal  of  Bonaparte,  hia  contempt 
tor  the  plunderer  of  Italy  and  the  trampler  upon  the  liber- 
tiea  of  France.  When  the  Peace  of  Amiens  onoje  more 
opened  Paris  to  the  English,  Flaxman  again  visited  the 
capital  to  see  the  glories  of  the  Lourre,  aplondid  in  its 
stolen  peacock  plumes.  In  Paria,  David  called  on  him,  but 
the  English  aculptor  drew  himaelf  up,  held  hia  hands  be- 
hind hia  back,  and  refused  the  proffered  cirilitiea  of  the 
friend  of  Marat. 

Besides  his  Ltetura  on  SntlptHrt,  Flaxman  produced 
some  minor  writinga,  not  perhaps  of  much  importance.  A 
chapter  on  the  oharaotor  of  Romney's  works  for  Hayley's 
Li/e  of  Romney  is  mentioned  by  Cunningham,  and  he  also 
contributed  to  lieen'  Cjclopitdla  the  articles,  "  Armor," 
" Basso-Rillevo,"  "Beauty,*  "Bronie,"  "Bust,"  "Compo- 
sition," "Cast,"  and  "Ceres."  The  articles  on  "Armor" 
and  "Basao-Riliero"  were  illustrated  by  Blake,  who  also 
made  some  alight  illustrations,  says  Qilchriat,  for  a  Lrller 
which  Flaxman  addressed  to  the  committee  for  raising  a 
monument  to  commemorate  the  naval  triumphs  of  Great 
Britain.  In  his  sixty-sixth  year  Flaxman  modelled  for 
Lord  Egremont  a  statne  of  the  archangel  Mich^^I  vanquish- 
ing Satan,  and  finished  the  celebrated  Shield  of  Arhille; 
ordered  by  Rundell  A  Bridge,  the  allveramlths.  This  is 
one  of  the  most  beautiful  and  characteristic  of  hia  produc- 
tions; indeed,  Flaxman  waa  never  happier  than  when 
working  in  bas-relief,  for  which  he  had  a  genius  all  his 
own.  Cunningham  says  that  "  the  very  way  in  which  he 
made  it  was  peculiar;  he  midelled  It  roughly  in  clay,  had 
it  cast  into  plaster  of  Paris,  and  then  finished  it  for  the 
ailver-moulder.  It  was  in  this  way  that  he  made  his  ehief 
works;  no  one  could  work  so  felioitonaly  in  plaster  as  him- 
sslf;  it  carried  a  softness  and  a  beauty  from  his  touoh 
which  it  could  derive  from  no  other  hand."  No  doubt  this 
skill  was  inherited  from  hia  hther.  "  A  wistfal  remem- 
brance of  the  superiority  of  '  old  Flaxman'a '  oasts,"  saya 
Oilchriat  (£•/«  o/  Blake,  vol.  i.  p.  37),  "still  survives 
among  artists."  Besides  these  two  works,  Flaxman  made 
in  these  later  days  his  statues  of  Pti/eKe,  the  Ptutoral 
Apollo,  Mickael  Angela,  and  Raphael,  with  those  of  Kem- 
ble  and  Robert  Burns. 

Flaxman  died,  after  a  brief  illness,  on  Dec.  7,  1826.  He 
was  buried  in  the  churchyard  of  St.  Qiles-in-the-Fields  on 
Dec  ISth,  the  president  and  ooancil  of  the  Royal  Academy 
assisting  at  hia  faneral.  (Hia  Li/e  has  been  well  and 
sympathetically  written  by  Allax  Cuichinoham  in  the 
3d  voL  of  his  Britith  Paintere,  Scnlptort,  and  ArcMUeU, 
Ijondon,  1830.  There  are  also  some  valuable  memoraada 
in  Albxahdbb  Qilohrist's  £^s  o/  William  Blake,  Lon- 
don, 1867.)  CLABB.XCB  Cook. 

Plea«  the  common  name  of  the  insects  of  the  family 
Pulieidc,  wingless  creatures  re- 
garded by  some  as  conititnting 
•  separate  order,  Aphaniptera, 
but  more  generally  considered  as 
degradational  forma  referable  to  4  WjT 
the  Diptera,  or  twa-winged  in-  ^' 

sects.    They  grievously  infest  the 
higher  anim^,  the  common  Sea  Flea. 

{PmUx  irritam)  attacking  mas  as  well  as  beast,  while  other 
species  attaeh  themselves  to  the  dog,  eat,  mole,  smd  various 
other  mammals  and  birds.  The  Sareopet/lla  penetrant,  or 
chigoe,  is  another  flea  which  seriously  troubles  man.  Moat 
of  the  flcaa  are  diatinguished  by  great  powera  of  leaping. 
Many  anecdotes  are  related  of  fleas  trained  to  perform 
enrions  feats  which  have  been  often  exhibited  in  public. 
It  is  doabtfnl  whether  there  is  any  training  in  the  case. 
The  feats  which  seemingly  evince  intelligence  are  probably 
acta  neseaaitated  by  the  meshanioal  oonditions  to  which  the 
insect  is  subjected. 


'•!'<-Mefe 


Flea'bane  [so  called  from  their  insecticide  powera],  a 
name  given  to  various  herbs  of  the  order  Compositie,  espe- 
cially to  those  of  the  genus  Erigeron.  The  Srigeron  Chna- 
denee  and  Pkiladelphieum  yield  strong-smelling,  volatile 
oils  which  are  sometimes  used  in  medicine  as  diuretics. 
The  allied  genera,  Pntiearia  and  Oangta,  are  called  flea- 
banes  in  England.  The  destructive  powers  of  rariona  com- 
posite plants  upon  inaeots  appear  to  reach  their  maximum 
in  Pjfretkrum  eamenm  and  roteum  of  Asia  and  Europe,  the 
leaves  of  which  are  largely  need  as  an  ingredient  of  the 
Peraian  inseet-powder,  so  deadly  to  insect  vermin. 

Flea  Hill,  tp.  of  Cumberland  oo.,  N.  C.    Pop.  1899. 

Flea' wort  Seed  (Smen  ptyllii),  the  seeds  of  Plantago 
Ptjllium,  a  kind  of  plantain  of  Enrope  and  Barbery.  The 
seeds  are  mneiteginons,  like  flaxseed,  and  ara  sometimes 


used  for  the  same  puq>oaes  in  medicine.     They  are  not 
often  brought  to  America. 

FIAchet  Iia«  town  of  France,  in  the  department  of 
Sarthe,  on  the  Loire.  It  has  a  military  school  for  the  edu- 
cation of  the  SODS  of  poor  officers  or  distinguiahed  aoldiers. 
Pop.  7077. 

Fl^chier  (Esprit),  b.  at  Femes,  France,  June  10, 16.32; 
was  educated  by  the  Fathers  of  Christian  Doctrine  at 
Avignon;  taught  rhetoric  atNarbonne;  went  to  Paris  in 
1661,  where  his  talents  as  a  preacher  won  him  great  prefer- 
ments. In  1673  he  was  admitted  to  the  Academy;  in  1635 
became  bishop  of  Lavonr,  and  in  1687  was  translated  to 
Mtmes,  where  he  waa  beloved  alike  by  hia  own  Churoh  and 
by  the  Huguenots.  D.  at  Montpellier  Feb.  16,  1710.  His 
Oraitont  Vvnthre;  Panigvnquet  dee  Sainie,  and  Liveg  of 
Theodosius  the  Great  and  of  Ximenes  are  bis  principal 
works. 

Fleet  [allied  to  the  word /aa(].  An  assembly  of  twelve 
or  more  vessels  takes  the  name  oi fleet,  and  is  divided  into 
three  divisions,  of  one,  two,  or  three  squadrons,  each  squad- 
ron comprising  not  less  than  four  vessels.  (Pnrker'i  Tae- 
tice.)  The  term  fleet  implies  not  only  a  collection  of  ships 
of  war  of  a  sovereign  state,  but  is  applied  aa  well  to  a  num- 
ber of  merchant-vcaaels  employed  in  a  particular  branch  of 
commerce.  RArxoxD  P.  Rodoers. 

Fleet  Mar'riage.  The  Fleet  prison  in  London,  like 
Gretna  Green  in  later  times,  and  May  Fair  and  the  Savoy 
at  a  somewhat  earlier  date,  was  long  a  famous  resort  for 
clandeatine  marriages.  Fleet  marriages  are  first  mentioned 
in  1613,  and  in  1754  were  forbidden  by  statute.  The  of- 
fioiatore  were  Chureh  of  England  clergymen  in  prison  for 
debt.  The  most  famous  Fleet  marriage  was  that  of  Henry 
Fox,  allerwarda  Lord  Holland,  to  Georgina  Caroline  Len- 
nox, daughter  of  the  duke  of  Richmond.  (See  J.  S.  BoRir, 
Hiatory  of  t\e  Fleet  Marriayee,  1834.) 

Fleet  Prison,  or  The  Fleet,  in  London,  was  in  use 
before  1200,  both  aa  a  debtors'  and  king's  bench  prison.  It 
was  such  until  1641,  when,  on  the  abolition  of  the  Star 
Chamber,  it  became,  like  the  Marshalsea,  a  debtors'  prison. 
It  was  bnroed  in  1381  by  Wat  Tyler,  in  1666  at  the  Great 
Fire  of  London,  and  in  1780  by. the  Gordon  rioters.  In 
1842  it  was  abolished  by  statute,  and  in  1845  pulled  down. 
It  waa  the  scene  of  many  disgraoeful  abuaes. 

Fleet'wood  (John),  D.  D.,  English  theologian,  pub- 
lished Tkt  Ckrielian  Pragtr-Book  (1772),  The  CkHitia» 
JOittionanf  ( 17T3),  Lift  of  Chritt,  and  (A«  Livet  of  tke  Apo*- 
tlm,  John  tkt  Baptitt,  and  tkt  Virgin  Mary  (1813),  the  last 
often  reprinted. 

Flem'Ing,  county  in  the  N.  E.  of  Kentneky,  bonnded 
on  the  W.  by  the  Licking  River.  Area,  about  500  square 
milea.  Tfae  E.  portion  is  monntalnoua,  the  aoil  very  pro- 
ductive. Cattle,  grain,  tobacco,  and  wool  ara  staple  prod- 
nets.     Cap.  Flemingsbnrg.     Pop.  13,398. 

Fleming,  poat-v.  and  tp.  of  Cayuga  co.,  N.  T.,  on  the 
Southern  Central  R.  R.  The  town  lies  on  Owasoo  Lake. 
Pop.  1207. 

Fleming  (Johx),  Scotch  clergyman  and  naturalist,  b. 
noar  Bathgate,  Linlithgowshire,  1786;  preached  in  Shet- 
land and  at  Flisk,  Fifeshire;  appointed  to  the  chair  of 
natural  philoso|>hy  at  King's  College,  Aberdeen,  1832 ;  re- 
signed the  position  in  1843,  having  identified  himaelf  with 
the  Free  Church,  and  became  profeasor  of  natural  science 
in  the  Free  Church  College  of  Edinburgh  1845.  D.  Nov. 
18, 1867.  The  Pkiloeophy  of  Zoology  was  publiahed  about 
1822;  Hittory  of  Bntitk  AnimtiU,  in  1842;  Molltueotu 
Animalt,  including  Shelljui,  in  1837. 

Fleming  (Tbomab),  soldier  in  the  Revolution,  com- 
manded the  traopa  from  Botetourt  oo.,  Va.,  in  the  battle 
of  Point  Pleasant  with  the  Indiana,  being  thrice  wounded, 
and  waa  appointed  colonel  Mar.  2,  1770.     D.  Aug.,  1776. 

Fleming  (Williah),  b.  in  1754,  was  a  citisen  of  Cum- 
berland 00.,  Va. ;  eduaated  at  William  and  Mary  College; 
was  in  the  Virginia  eonventions  and  the  house  of  burgesses 
(1775-76),  and  in  the  latter  year  was  one  of  the  committee 
on  Independence;  beoame  a  judge  of  the  general  court, 
and  waa  for  a  time  presiding  judge  of  the  court  of  appeals ; 
was  in  the  U.  S.  Congress  1779-81.    D.  Feb.  2, 1824. 

Flem'ingabnrg,  post-v.,  capital  of  Fleming  oo.,  Ky., 
17  miles  S.  of  Maysville,  on  the  C.  F.  and  P.  G.  R.  R.,and 
4  miles  S.  of  the  Maysville  and  Lexington  R.  R.  It  has  2 
banks,  2  schoola,  1  college,  7  churehea,  1  newapaper,  2  large 
fiouring-mills,  2  distilleries,  3  hotels,  Masonic  and  Odd  Fel- 
lows' Hall,  and  an  artesian  well  1700  feet  deep.  Principal 
business,  raising  wheat,  corn,  tobacco,  etc.  Pop.  425. 
C.  H.  AsHTON,  Ed.  "  FLEMi.yaaBURo  Dbmocbat." 

Flem'lngton,  post-v.,  capital  of  Hunterdon  co.,  N.  J., 
on  the  Central  R.  R.  of  New  Jersey,  50  miles  from  New 
York.    It  has  2  newspapers,  a  national  bank,  2  hotels,  4 


*(gf*B* 


142 


FLEMINGTON— FLETCHER. 


shnrchf  a,  and  a  large  nnmbcr  of  atorea  and  shops.  It  is  in 
a  rich  agricultnml  diatrict,  and  haa  an  extenaive  trade  with 
the  aarroanding  country.     Pop.  H12. 

W.  9.  Callis,  Ed.  "The  Hvxterdox  Rkpcblicax." 

Flemington,  poat-tp.  of  Taylor  oo.,  West  Va.,  on  the 
Baltimore  and  Ohio  R.  R.  It  is  th»8eat  of  West  Virginia 
College  and  a  normal  school.     Pop.  042. 

Flem'ingville,  poat-v.  of  Owego  tp.,  Tioga  co.,  N.  T., 
on  the  Southern  Central  R.  R.,  4  miles  K.  of  Owego.  Pop. 
91. 

Flem'ish  laangnage  and  Literature.  With  the 
exception  of  some  alight  differences  in  prununoiation  and 
orthography,  the  Flemiah  (or  Vlaemiaoh)  language  is  iden- 
tical with  the  Dutch.  The  difference  is  a  difference  of  name 
only,  and  the  true  name  is  "Flemish"  or  "Vlaemiah;" 
"  Dutch  "  or  "  Hollandish  "  did  not  come  into  common  use 
until  a  comparatively  late  period.  Now,  Flemish  desig- 
nates the  Dutch  language  as  far  as  it  is  spoken  by  the 
inhabitanta  of  the  Belgian  provinces  of  Goat  Flaoden, 
Antwerp,  Limburg,  West  Flanders,  and  Brabant;  and  the 
moat  interesting  feature  in  its  present  history  ia  the  con- 
test which  taksa  place  within  the  boundaries  of  the  Belgian 
kingdom  between  thia  branch  of  the  Qcrmaaic  tongue  and 
the  Walloon,  a  French  dialect  apoken  by  the  inhabitanta  of 
the  other  Belgian  provinces,  Liige,  Hainout,  Namnr,  and 
Luxemburg.  The  division  ia  nearly  equal,  the  Flemiah 
having  a  numerical  auperiority  of  half  a  million,  and  the 
Walloons  having  politically  and  socially  the  advantage  of 
their  compatriots.  In  1869  there  were  reported  180,000 
Flemish-speaking  people  in  France. 

When  the  Belgian  provinces  were  orerrun  by  the  armies 
of  the  French  republic  in  1794,  and  subsequently  united  to 
France  by  the  treaty  of  Campo  Formio,  French  became  not 
only  the  official,  but  gradually  also  the  literary,  language 
of  the  country.  Flemiah  ceaaed  to  be  uaed  in  newapapen, 
pamphlets,  and  works  of  science  and  imagination ;  nay,  it 
even  ceased  to  be  the  conversational  medium  of  the  higher 
eirolea  of  the  Flemish  population.  And,  singularly  enough, 
the  establishment  of  the  kingdom  of  the  Netherlands  in 
1815,  and  the  annexation  of  Belgium  to  Holland,  did  not 
materially  alter  this  course  of  affairs.  The  interests  of 
these  two  countries  were  so  unlike  that  they  were  almost 
foreign  to  each  other,  and  the  partiality  of  the  Dutch  gov- 
ernment for  its  Dutch  subjects  was  io  marked  that  a  kind 
of  hatred  sprung  up  between  the  two  oountriea.  The 
Dutch  government  tried  to  gain  the  sympathy  of  the  Flem- 
ish population  of  Belgium  by  patroniiing  their  native 
language;  bat  even  these  attempts  at  reconciliation  were 
received  with  suspicion  and  mistruat,  and  it  was  not  until 
after  the  separation  of  Belgium  from  Holland  in  1830  that 
the  Flemish  movement  became  an  open  and  acknowledged 
tendency  in  the  life  of  ita  inhabitants.  Willema,  who  at 
bia  death  (in  1816)  stood  at  the  head  of  this  movement,  and 
was  one  of  the  moat  popular  men  among  the  Flemings,  was 
twenty  years  earlier  very  unpopular  among  the  same  men, 
and  on  account  of  the  same  ideas,  simply  because  these 
ideas  were  then  espoused  by  the  Dutch  government.  But 
after  the  separation  the  movement  grew  rapidly,  carried 
on  by  men  like  Willems,  Blominoert,  Conscience,  Van  Duyse, 
Snellaert,  Snieders,  and  Van  Ryxwick.  In  1860,  76  polit- 
ical newspapers  and  31  weekly  and  monthly  periodieals 
of  miscellaneous  character  were  iaaued  in  the  Flemish  lan- 
guage; and  the  NcderduiUch  Tijdtekrift,  commenced  in 
1882  by  Emmanuel  Hiel,  ia  the  moat  spirited  and  elegant 
periodical  in  Belgium,  and  a  competent  rival  of  French 
publications  of  the  same  kind.  A  reconciliation  between 
the  Flemings  and  the  Dutch  has  also  taken  place;  linguis- 
tical  congreasea  of  scholars  and  writers  from  the  two  conn- 
trica  have  been  held  and  attracted  much  attention ;  and  at 
present  it  seems  rather  questionable  whether  the  strong 
community  of  commercial  and  industrial  Interests,  which 
in  the  Belgian  kingdom  keeps  the  Flemings  and  the  Wal- 
loons together,  will  be  strong  enough  to  conquer  the  ele- 
ments of  dissension  and  jealousy  which  differences  in  origin 
and  cbaraoter,  in  language  and  ideas,  cannot  fail  to  gene- 
rate. ClEHCXS  PcTEBSE.f, 

Flem'ming  (Paul),  M.  D.,  \>.  at  Hartenstein,  Saxony, 
Oct.  17,  1609;  studied  medicine  at  Leipaic,  and  took  his 
degree  at  Leyden.  In  16.33  he  joined  the  legation  sent  to 
Russia  by  the  duke  of  Holstein-Qottorp,  and  was  attached 
to  the  Persian  embassy  1635-39 ;  married  an  Esthonian 
lady,  and  d.  at  Hamburg  Apr.  2,  1640.  He  wrote  OeitUiche 
und  Weltliche  Poemata  (1642),  including  the  fine  hymn  In 
alien  melnen  Tkattn;  also  Latin  poems,  love-songs,  and  a 
pastoral  called  Margeni: 

Flens'borg,  handsome  and  thriving  town  of  Sleswiok, 
at  the  W.  end  of  Flensborg  Fjord.  It  has  good  shipyards, 
excellent  oyster-beds,  some  tobacco  manufacture  and  spin- 


Flen,  town  of  Franco,  in  the  department  of  Om«.  It 
has  considerable  linen  manufactures.     Pop.  10,064. 

Flesh  [from  the  Ang.-Saxon],  in  a  narrow  sense  in- 
cludes only  the  muscular  tissue  of  animals,  especially  of 
the  vertebrates,  and  in  a  still  narrower  popular  sense  the 
muscular  tissues  of  fishes,  reptiles,  and  birds  are  excluded ; 
but  aa  ordinarily  used  the  name  applies  to  all  solid  animal 
tissues,  excluding  the  bones.  The  flesh  of  animals  com- 
prises in  this  sense  not  only  muscles,  but  fasciae,  fibrous, 
adipose,  and  other  tisaucs,  cartilage,  nerve-aubatance,  the 
parenchyma  of  the  viscera,  etc. ;  each  of  which  is  described 
under  its  alphabetical  head.    (See  Heat  Extract.) 

Fleih'FIy,  the  common  name  of  various  insects  of  the 
order  Diptera,  family  Muacidie,  of  which  the  best  known 
is  the  Sarcopkaga  eamaria,  the  common  flesh-fly.  The 
Mmea  (or  Lueilia)  emta,  Mutca  (or  Calliphora)  vomilon'a, 
and  other  species  are  common  to  both  continents,  and  de- 
posit their  already-hatched  larvae  upon  fresh  meat  and  de- 
eaying  animal  matter — sometimes  on  the  wounds  of  sol- 
diers— ^giving  rise  to  a  most  disgusting  crop  of  maggots.  A 
single  female  sometimes  deposits  20,000  maggots. 

Fleah  Jaioe«    See  Heat  Extract. 

Fletch'all,  tp.  of  Worth  co.,  Ho.    Pop.  682. 

Fletch'er,  post-v.  of  Brown  tp.,  Miami  eo.,  0.    P.  306. 

Fletcher,  tp.  and  post-v.  of  Franklin  eo.,  Vt.,  30  miles 
N.  N.  W.  of  Hontpelier.    Pop.  865. 

Fletcher  (Andrew)  of  Saltonn,  Scotch  publicist,  b. 
•t  Saltoun  in  1653,  opposed  the  royal  court  in  the  Scottish 
Parliament  in  1681,  and  was  forced  to  retire  to  Holland. 
Retomed  to  England  in  1683 ;  took  part  with  the  duke  of 
Monmonth  in  1685 ;  served  in  Hungary  against  the  Turks 
io  1686 ;  returned  t«  England  with  William  of  Orange  in 
1688;  brought  forward  the  bill  of  security  in  the  Scotch 
Parliament  in  May,  1703 ;  opposed  the  union  in  1706 ;  and 
d.  in  London  in  1716.  His  Political  Worh  were  published 
In  1737. 

Fletcher  (Bexjaiiiii),  a  soldier  of  fortune  who  was 
governor  of  the  provinee  of  New  York  (1691-98),  suoeeed- 
ing  Sloughter  and  preceding  the  earl  of  Bellomont.  He 
was  a  dissolute  man,  and  in  New  York  attempted  to  estab- 
lish the  Church  of  England  in  opposition  to  the  wishes  of 
the  people.  Was  also  (1693-95)  governor  of  Pennsylvania 
by  the  illegal  commission  of  William  and  Mary. 

Fletcher  (Jakes  Cooley),  clergyman,  traveller,  and 
author,  b.  at  Indianapolis,  Ind.,  in  1823;  graduated  at 
Brown  University  in  1846,  studied  theology  at  Princeton 
Seminary,  N.  J.,  then  at  Paris,  Franoe,  and  in  Qcneva, 
Switzerland,  marrying  there  a  daughter  of  Dr.  C.  Halan. 
Went  in  1851  to  Rio  de  Janeiro,  8.  A.,  a*  chaplain  mis- 
sionary of  the  American  and  Foreign  Christian  Union  and 
the  American  Seamen's  Friend  Society.  Here  he  was  also  ' 
secretary  of  the  U.  S.  legation.  Returning  to  the  U.  S.  in 
1854,  he  again  visited  Braiil  in  1855,  and  travelled  exten- 
sively in  the  empire.  Having  returned  to  the  TT.  S.,  he 
issued  his  Jiraxll  and  iht  Sraxiliau;  in  connection  with 
Rev.  D.  P.  Kidder,  D.  D. — an  illustrated  imperial  octavo. 
Has  since  then  again  visited  Brazil,  and  the  edition  of  his 
great  work  issued  in  1868  contains  the  rcault  of  toura  made 
during  the  years  1862-65.  Has  written  for  the  AVto  I'nrib 
Obierrer,  Eicening  Pott,  Journal  of  Comment,  etc.  In  1869 
was  appointed  U.  S.  consul  to  Oporto,  Portugal. 

Fletcher  (Jorx),  English  dramatist,  b.  in  Northamp- 
tonshire in  1576,  was  educated  at  Cambridge,  and  became 
the  friend  of  Francis  Beaumont.  D.  in  London  in  1625,- 
of  the  plague.  Was  sole  author  of  Tie  Faitk/ul  Skepherde—, 
Tke  Seom/ul  Ladg  (1616),  Tke  Spaniek  Curate,  comedy 
(1622),  Jlule  a  Wi/e  and  Bave  a  Ht/e, comedy  (1624), etc., 
besides  his  share  in  the  long  line  of  plays  in  which  bis 
name  is  inseparably  associated  with  that  of  Beaumont. 

Fletcher  (Johm  William),  originally  de  la  Fit' 
chi^re,  b.  at  Nyon,  Switieriand,  Sept  12,  1729;  studied 
at  Oeneva;  served  in  the  Portuguese  and  Dutch  armies; 
visited  England,  and  became  a  minister  of  the  Established 
Church  in  1757,  being  vicor  of  Hadeloy.  Wrote  in  defence 
of  Wesley's  Arminianism.  The  countess  of  Huntingdon  ap- 
pointed him  president  of  her  theological  school  at  Trcverca, 
Wales,  1768.  D.  at  Madeley  Aug.  14,  1785,  his  principal 
work  being  Ckeck*  to  Antinomianitm.  All  hia  writings  were 
published  in  8  vols.  He  was  one  of  the  founders  of  Meth- 
odism, and  a  man  of  great  industiy  and  piety  and  of  most 
amiable  and  saintly  cfaaracter.    He  was  also  a  keen  polemic. 

Fletcher  (Phihbas),  English  poet,  b.  about  1584,  en- 
tered Cambridge  University  in  1600,  and  was  rector  of 
Hilgay,  Norfolk,  in  1621 ;  d.  there  about  1660.  Wrote 
various  poems — Tke  Loeuetm,  or  Apotlifoniwit,  a  satire 
against  the  Jesuits  (1627),  rare ;  Sieetidet,  a  I}ranialie  Piree 
(1631), /oym  rn6Hla(ioi>(1632),  Tkt  Purple  hland,  or  Tke 
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Poetical  MInellaniM  (lAS.t),  etc.  He  was  a  couain  of 
Fletcher  the  dramatist,  and  brother  of  Gilea  Fletoher 
(Ii88-1623),  a  clergyman,  and  author  of  the  fine  poem 
Ckrit't  Victoiy  aiut  Tntmipk  (ItlO). 

Fletcher  (Richabd),  LL.D.,  b.  at  Carendish,  Vt,  Jan. 
8, 1788;  graduated  at  Dartmouth  College  in  1806;  studied 
j  law  with  Daniel  Webster;  was  admitted  to  the  bar  in  1809 ; 
!  and  settled  at  Salisbury  nnttl  1825,  when  he  removed  to 
Boston,  Mass.  Was  member  of  the  Massachusetts  legisla- 
ture; a  representative  in  the  U.  S.  Congress  in  1837-39; 
judge  of  the  Massachusetts  supreme  court  1848-33;  and 
d.  June  21, 18S9,  at  Boston,  bequeathing  $100,000  to  Dart- 
mouth College. 

Fletoher  (William  A.),  Amerioan  jurist,  b.  in  Massa- 
ehnsetts ;  aettled  in  Michigan  about  1820 ;  practised  law  at 
Detroit;  was  attorney-general  of  the  territory;  in  183S 
«hief-Ju8tioe  of  the  supreme  court  of  the  State ;  retired  from 
the  bench  in  1842,  and  resumed  his  practice.  The  KevUed 
Slatatet  of  Mickigaa  were  published  by  him  in  1838.  D.  at 
Ann  Arbor,  Mieh.,  1855. 

Flenr  de  Lis  [Fr.  for  "flower  of  the  lily"],  often  An- 
glicised into  Flower  de  Lace,  the  flower  of  the  //■>• 
mmbucina  (order  Iridaoess),  a  plant  native  in  the  south  of 
Barope  and  cultivated  for  many  centuries  in  gardens.  This 
flower  is  famous  as  the  emblem  of  the  French  kings,  whose 
arms  in  later  times  were  azure,  three  flours  de  lis,  or,  borne 
two  and  one.  Many  curious  legends  were  related  as  to  the 
origin  of  this  emblem.  The  historical  fkot  appears  to  bo 
that  the  Frankish  kings  employed  the  fleur  de  lis  as  a  kind 
of  badge  long  before  the  proper  rise  of  heraldry.  The 
heraldic  fleur  de  lis  is  •  oummon  bearing  upon  arms  in 
other  eonntries. 

Fleoras,  town  of  Hainaut,  Belgium,  7  miles  N.  of 
Charleroi.  Here  Qonsalvo  of  Cordova  was  defeated  by  the 
dukes  of  Brunswick  and  8axe-Wcimar  Aug.  29, 1622;  Wal- 
deck  was  defeated  by  Marshal  Luxembourg  July  1, 1690, 
and  the  prince  of  Coburg,  baring  gainel  here  a  virtual 
riotory  over  Jourdan,  June  28,  1794,  lost  its  fmita,  and  in- 
deed the  whole  of  Belgium,  by  bad  strategy  after  the  flght. 
The  battle  of  Ligny,  1815,  took  plaee  a  milo  or  two  N.  of 
Fleams.     Pop.  4093. 

Fleory  (CLAnnz),  Abb£,  French  ocolesiastio  and  histo- 
rian, b.  at  Paris  Dae.  S,  1810,  was  advocate  to  the  Parlia- 
ment of  Paris  1658-67,  and  tutor  to  the  princes  Conti  in 
1672;  in  168^1707  sub-preceptor  with  F£nelon  to  the 
dokes  of  Burgundy,  Aqjou,  and  Berri.  Was  prior  of  Ar- 
genteuil  in  1707,  confessor  to  Louis  XV.  1716-22,  and  d. 
July  14,  1723.  Published  MnraUty  of  Chrutiawi,  Ecultii- 
cuiieal  Laie,  Historical  CciUckiam  (1633),  etc.,  but  his  great- 
est work  is  his  EctUtimiticcil  Hittorg  (20  vols.,  1691-1723). 

Flenry  (Ehile  Fklix),  Frenoh  general,  b.  in  Paris 
Dee.  23, 1815;  entered  the  army  in  1837;  served  eleven 
esmpaigns  in  Algeria ;  was  sub-lieutenant  in  1840,  captain 
in  1841,  major  in  July,  181S,  and  on  his  return  to  France  a 
general  of  brigade  Mar.  18,  1856,  and  general  of  division 
Aug.  13,  1863.  Was  a  thorough  Xapoleonist,  and  became 
offii»r  of  the  Lt>gion  of  Honor  in  1819,  grand  officer  Aug. 
13,  1859.  Was  summoned  to  the  French  senate  by  decree 
Mar.  15,  1865,  was  chief  equerry  to  Napoleon  III.  Dec, 
1865,  having  received  the  grand  cross  of  St.  Anne  in  1864. 
In  1366  was  sent  on  a  diplomatic  mission  to  King  Victor 
Emmanuel,  and  in  Sept.,  1869,  became  French  ambassador 
at  St.  Petersburg.  In  Sept.,  1870,  resigned  this  position, 
and  with  his  family  retired  to  Switserland. 

Flenry,  de  (Andr^  Ubrculi),  Cardinal,  b.  at  Lodive, 
France,  Jane  22, 1653 ;  studied  at  the  Jesuit  College,  Paris ; 
waa  made  bishop  of  Frijus  1698;  in  1715  beoame  prooep- 
tor  to  Lonia  XVT;  in  1721  waa  admitted  to  the  Academy ; 
in  1726  aasamed  the  position  of  prime  minister  of  France, 
and  was  made  a  cardinal.  His  policy  was  to  foster  the 
•eiottoes  and  arts,  to  increase  the  internal  prosperity  of 
France,  and  to  reduce  the  expenses  of  the  government; 
but  his  foreign  policy  laoked  vigor.  D.  at  Paris  Jan.  29, 
1743. 

Flenrr,  de  (Locn),  Chcyaliek  sad  Visooirirr,  French 
lientenant-colonel  in  the  American  Revolutionary  army, 
having  received  a  captain's  commission  from  Waahington ; 
served  at  Fort  Mifflin  on  the  Delaware  and  at  the  battle  of 
Brandywine,  and  waa  promoted  to  be  lieutenant-colonel 
Kov.  26, 1777.  In  the  winterof  1777-78  he  waa  sub-inspeo- 
tor  under  Steuben ;  June  4, 1778,  adjutant-general  of  Lee's 
division ;  in  July,  1778,  waa  second  in  command  of  a  bat- 
talion of  light  infantry  in  the  Rhode  Island  expedition,  and 
then  commanded  a  battalion  of  light  infantry  under  Wash- 
ington. He  received  the  thanka  of  Congreas  and  a  ailver 
m^al  for  gallantry  in  the  storming  of  Stony  Point,  July, 
1779.  Returned  to  France  in  1780  with  Roohambeau,  be- 
ooming  one  of  his  oflleers. 

Flexibil'ity  [from  the  Lat.  fleeto, /Itxum,  to  "bend"]. 


that  quality  by  which  certain  bodies  may  be  made  tempo, 
rartly  or  permanently  to  change  their  form  under  the  influ- 
ence of  mechanical  forces.  Thus,  a  long  leaden  rod  held 
by  one  end  in  a  horizontal  position  is  Iwnt  downward  by 
ita  own  weight.  Flexibility,  though  not  the  opposite  of 
brittleness,  cannot  be  predicated  of  brittle  bodies. 

Flex'ible  Sand'vtone,  sometimes  called  Itacol'n- 
mite,  a  metamorphio  siliceous  rock  found  in  the  Southern 
Alleghanies,  and  especially  in  Brazil.  It  occurs  in  thin 
layers,  which  are  to  a  certain  degree  flexible,  but  are  not 
elaatic.  Such  aheota  may  be  bent  forward  and  backward 
hundreds  of  times  without  breaking.  The  cause  of  thia 
peculiar  property  of  itacolumite  has  been  much  discussed. 
Prof.  Wetherell  of  Philadelphia,  after  a  careful  microscopio 
examination  of  the  granules  of  quarts  which  compose  this 
rock,  announced  that  he  hod  discovered  that  they  are  elon- 
gated and  interlocked,  each  particle  working  in  a  kind  of 
joint.  This  statement  has  been  denied  by  subsequent  ob- 
servers, but  the  weight  of  authority  is  in  favor  of  its  ac- 
ceptance. Oold  and  diamonds  are  frequently  found  with 
itacolumite,  and  it  has  been  thought  that  the  association  of 
the  two  latter  was  something  more  than  accidental.  No  re- 
lationship has,  however,  been  proved  to  exist  between  them. 

J.  S.  Newberry. 

Flex'ure  of  Beam*.  A  beam  or  girder  is  defined  by 
Bankino  aa  "  a  bar  supported  at  two  points,  and  loaded  in 
a  direction  perpendicular  or  oblique  to  its  length."  The 
term  beam  is  sometimes,  aa  is  the  case  of  a  tie  or  collar 
beam,  used  where  the  strain  is  in  the  direction  of  the  beam, 
but  such  use  ia  exceptional,  and  in  thia  article  beam  and 
girder  will  be  eonaiaered  as  aynonymona.  If  it  ia  sup- 
ported at  but  one  point  it  is  called  a  aemi-girder.  A  beam 
or  girder  may  bo  a  continuoua  solid,  like  a  trunk  of  a  tree, 
or  it  may  be  an  assemblage  of  many  members  united  to 
form  an  artificial  bar.  Such  girders  are  variously  known 
aa  braced  girders,  frames,  and  trusses. 

The  greater  portion  of  the  following  summary  of  the 
laws  of  the  strains  in  various  kinds  of  beams  will  be  con- 
densed from  Story's  Theory  of  Straint  in  Girdert  and  Sim- 
ilar Strncturet,  a  standard  work  on  the  subject;  to  which 
book,  among  many  others,  reference  is  made  for  fuller  dis- 
ousaions  than  are  possible  in  the  limits  of  the  present  ar- 
ticle. 

The  following  meohanical  laws  are  the  basis  of  the  theory 
of  strains : 

JtetolHtion  of  Force: — If  three  forces  meet  and  balance 
at  a  common  point,  three  linos  parallel  to  their  directions 
will  form  a  triangle  whose  sides  will  be  proportional  to 
tbeeo  forces. 

If  it  ia  known  that  three  farces  balance,  and  that  two 
of  them  moot,  the  line  of  direction  of  the  third  must  pass 
through  their  point  of  intersection. 

Law  of  the  Lever, — If  a  weight  rests  on  a  beam  sup- 
ported at  its  two  extremities,  the  part  of  the  weight  which 
IS  upheld  by  either  support  will  be  to  the  whole  weight  aa 
the  distance  between  the  weight  and  the  other  support  is  to 
the  distance  between  tbe  supports.  The  upward  reaction 
of  either  support  is  equal  and  contrary  to  the  pressure  on  it. 
Equality  of  Momente. — When  any  number  of  forces,  act- 
ing m  the  same  plane  on  a  rigid  body,  balance,  the  sum  of 
the  moments  of  the  forces  tending  to  turn  it  in  one  direc- 
tion around  any  given  point  is  equal  to  the  sum  of  the 
momenta  of  those  tending  to  turn  it  in  the  opposite  direc- 
tion. 

When  any  number  of  forces  acting  in  the  same  plane 
have  a  single  resultant,  the  sum  of  the  moments  of  the 
forces  around  a  given  point  is  equal  to  tho  moment  of  their 
resultant. 

Tho  moment  of  a  force  around  a  given  point  is  the  prod- 
uct of  tho  intensity  of  the  force  by  its  lever-arm,  the  latter 
being  the  perpendicular  let  fall  on  it  from  the  given  point. 
The  ordinary  girder  has  an  I  cross-section,  the  top  and 
bottom  being  called ylan^e*,  and  the  vortical  connection  the 
web.  Tubular  or  double-webbed  girders  are  those  whose 
cross-sections  are  a  hollow  rectangle  or  a  ring. 

Throughout  tbe  discussion  that  follows  the  girders  are 
auppoaed  to  be  without  weight,  unless  the  contrary  is  stated. 
The  strains  that  act  on  material  bodies  may  be  divided 
into  two  great  classes — tensile,  tending  to  pull  bodies  apart ; 
and  compressive,  tending  to  crush  them.  As  a  matter  :f 
convenience  and  of  clearness  these  names  are  generally 
limited  to  forces  acting  in  the  direction  of  the  axes  of 
bodies,  or  nearly  so.  Forces  acting  at  right  angles  to  tho 
axes  are  termed  transverse  forces  ;  those  that  tend  to  break 
bodies  by  twisting  are  torsional  forces ;  and  those  that  act 
to  make  the  elementary  transverse  sections  of  a  body  sep- 
arate from  the  sections  on  either  side  are  called  shearing 
forces.  The  shearing  forces  on  horitontal  beams  arc  verti- 
cal in  direction. 
In  Fig.  1  the  weight  W  on  the  beam  A  B  ia  transmitted 
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throogh  the  baun  to  the  abutment!.    The  nearer  abutment 
Fro.  I. 
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anppoTt«  the  greater  part  of  the  load.  If  we  represent  the 
weight  by  the  line  W  P,  abutment  A  will  support  the  por- 
tion equal  to  A  D,  and  abutment  B  the  portion  equal  to 
B  E.  The  amount  of  tfae  weight  on  each  abntment  will  be 
juat  equal  to  the  upward  force  that  would  be  required  at 
that  abutment  to  support  that  end  of  the  beam  in  ease  the 
abutment  were  removed.  The  amounts  of  these  weights 
maj  be  determined  graphically  by  laying  off  on  each  side 
of  the  point  W  distances  W  F  and  W  O,  each  equal  to  A  B, 
and  oonneoting  F  and  G  with  P.  If  lines  parallel  to  W  P 
be  drawn  from  A  and  B,  the  distances  intercepted  on  these 
lines,  when  measured  by  the  same  scale  that  was  used  in 
laying  off  W  P,  will  give  the  amounts  of  the  weight  which 
are  borne  by  each  abutment.  In  all  positions  of  W  it  is 
equal  to  A  1>  +  B  E.     If  the  weight,  as  in  Fig.  2,  be  oat- 

Fiu.2. 


tide  of  the  points  of  support,  we  shall  hare  it  acting  to  de- 
press one  end  of  the  beam,  while  the  wall  above  A  will  hold 
down  the  far  end,  B  being  the  fulcrum  around  which  the 
forces  act.  The  masonry  abore  A  will  exert  enough  down- 
ward pressure  to  prerent  motion.  This  pressure  into  the 
levor-arm  A  B  must  equal  W  into  the  lever-arm  W  B. 
Hence,  calling  F  the  ibree  at  A,  FXA  B-WXW  B; 

whence  F :  W : :  W  B:  A  B,  or  aa-r-^:  rjr— .    Thna,  aa  in 

A  U     ri  la 

Fig.  1,  the  forces  at  the  extremitiea  of  the  beam  are  in- 
versely proportional  to  their  distances  from  the  point  of 
support.  Aa  the  weight  and  the  pressure  of  the  wall  above 
A  both  act  downward,  the  pressure  on  B  is  equal  to  their 
sum,  or  BE— WP  +  AD.  The  pressures  exerted  at  B 
may  be  obtained  by  laying  off  B  F  —  A  W,  and  drawing  a 
line  from  F  through  P  until  it  meets  BE.  If  B  O  bo  also 
made  equal  to  A  W,  and  0  E  be  drawn,  the  vertical  line 
A  D  will  give  the  pressure  at  A.  In  this  case  the  pressure 
at  B  equals  the  aam  of  the  other  two. 

Fie.lt. 
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If  the  beam  be  inclined,  aa  in  Fig.  3,  the  resolution  of 
forces  would  take  place  in  a  similar  manner.  Resolving 
the  weight  W  P  into  its  components  W  H  and  W  C,  we 


becomea  A  K,  and  is  resisted  by  the  abutment.  Consider- 
ing only  the  force  W  C  at  right  angles  to  the  beam,  we  find, 
as  in  Fig.  2,  the  two  pressures  B  E  and  A  I.  The  former 
is  the  only  pressure  on  abutment  B,  but  the  latter  must  bo 
combined  with  the  force  A  K,  and  there  will  result  a  pres- 
sure A  S  on  abutment  A. 

The  same  result  could  have  been  obtained  aa  fallows. 
We  know  the  direction,  intenaity,  and  point  of  application 
of  the  weight,  and  the  points  of  application  of  the  two  re- 
actions. We  also  know  the  line  of  direction  of  the  reaction 
of  the  right  abutment,  as  it  must  be  perpendicular  to  the 
beam.  Therefore,  drawing  B  L  perpendicular  to  the  beam, 
and  prolonging  it  until  it  meets  W  P  prolonged  upward, 
we  find  L  the  point  of  intersection  of  the  three  forces. 
Connecting  this  with  A,  we  have  the  direction  of  the  pres- 
sure on  the  left-band  abutment.  Laying  off  L  0  =  W  P,  and 
constructing  the  parallelogram  L  M  0  N,  we  find  L  M  and 
L  M  as  the  pressures  on  the  two  abutments.  They  agree 
with  what  we  bare  found  by  the  other  method. 
Fio.4. 


If,  aa  in  Fig.  4,  the  beam  rest*  againat  a  vertical  wall, 
forming  what  is  generally  known  as  a  abed-roof,  the  direc- 
tion of  the  reaiatanceof  the  right-hand  abutment  is  changed, 
and  there  ia  a  correaponding  change  in  the  intensities  of  the 
developed  preaaures.  In  Fig.  3,  B  E  bad  a  vertical  com- 
ponent ;  in  this  case  it  has  none,  but  the  component  A I  ia 
equal  to  the  weight  W  P,  showing  that  the  whole  weight  ia 
transmitted  to  the  left«butment.  The  pressure  A  D  is  there- 
fore greater  than  the  original  weight. 

If  in  the  cases  above  given  the  weight,  instead  of  being 
concentrated,  were  uniformly  distributed,  the  pressures  on 
the  abutments  would  be  obtained  by  replacing  the  distrib- 
uted weights  by  a  single  weight  equai  to  their  sum  and 
located  at  their  centre  of  gravity. 

When  a  weight  is  placed  at  the  extremity  of  a  semi-gir- 
der, it  tends  to  shear  or  separate  the  section  on  which  it 
rests  from  tile  one  acUoining  it.  The  molecular  forces  pre- 
vent this  separation,  and  the  tendency  to  shear  is  trans- 
mitted to  the  next  section,  and  thus  to  the  abutment.  Thus, 
a  vertical  force  equal  to  the  weight  is  transmitted  from 
section  to  section  to  the  point  of  support.  This  strain  ia 
called  the  shearing  strain.  Its  action  in  solid  girders  is 
obscure,  but  it  must  net  on  non-horizontal  lines,  as  it  is 
a  well-known  mechanical  law  that  vertical  forces  can  only 
generate  straina  that  are  vertical  or  have  vertical  com- 
ponenta. 

When  the  vertioal  web  of  a  girder  with  horixontal  flangea 
is  open-work,  like  latticing,  tbe  shearing  strain  is  altogether 
transmitted  throngh  the  bracing,  the  flanges  being  capable 
of  conveying  strains  in  the  diieetion  of  their  length  only ; 
but  when  tbe  web  is  continuous,  aa  in  a  plate  girder,  it  ia 
probable  that  a  small  amount  of  shearing  force  aots  upon 
the  flanges  also.  If,  however,  one  or  both  flanges  are  curved, 
the  whole  or  a  considerable  portion  of  the  shearing-strain 
is  conveyed  through  that  part  of  tbe  flange  which  is  sloped, 
the  amount  depending  on  the  angle  of  inclination.  In  this 
ease  the  web  has  less  duty  to  perform  than  if  the  flanges 
were  horiaontal,  and  its  sectional  area  may  therefore  be  re- 
duced. It  will  also  be  observed  that  the  diagonal  strains 
developed  by  the  shearing  force  in  a  continuous  web  have 
horixontal  components  within  the  web  itaelf,  and,  conae- 
quently,  a  continuous  web  aids  the  flanges  to  a  certain  ex- 
tent, for  thoae  parte  of  the  web  which  adjoin  the  flanges 
share  the  horiaontal  straina  in  the  latter ;  and  thia  flange- 
action  of  the  web  is  greater  the  thicker  the  web  ia.  When, 
however,  the  web  ia  very  thin,  the  total  amount  of  this 
flange-aetion  of  the  web  is  small  compared  with  the  strain 
in  the  flanges  themselves,  and  may  therefore  be  neglected 
without  introducing  any  serious  error.  In  the  following 
discussions  the  web  will  not  be  considered  except  when  it  ia 
expressly  so  stated. 

In  tbe  flanged  semi-girder  shown  in  Fig.  5  it  may  be 
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flange  ia  «<)iut  to  the  horiiODtal  itrain  of  oompreuion  in 

the  lower  fliuige;  also,  that  the  Treight  whiob  it  is  capable 

Fia.6. 
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of  supportiDg  varies  direotlj  with  its  depth  and  inveraelj 
with  its  length.  When  both  flangea  are  horiionlal  the 
strains  per  ec^nare  inch  in  the  flanges  are  in rersely  propor- 
tional to  their  areas.  It  rdlowa  from  this  that  to  ensure 
the  greatest  strength  with  a  given  amount  of  material  in 
a  girder  with  horiiontal  flanges,  the  sectional  areas  of  the 
flanges  shoald  be  inversely  proportional  to  the  maximnm 
strains  per  square  inch  which  can  be  permitted  in  the  re- 
spective flanges. 

The  shearing  strain  is  the  same  at  each  vertioal  seotion, 
and  is  equal  to  the  weight  at  the  extremity. 

Fig.  6. 
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In  a  Banged  semi-girder  uniformly  loaded  we  shall  find 
the  following  expression  for  the  strain  in  either  flange  at 
any  section,  as  A  B : 

In  which  F  is  the  strain,  w  the  weight  on  each  lineal  foot, 
{ the  length  from  the  end  to  the  assumed  seotion,  and  d  the 
depth. 

The  shearing  strain  at  any  section  of  this  girder  is  equal 
to  the  weight  between  it  and  the  outer  end ;  it  therefore 
inereases  towards  the  abutment.  If  the  flanges  are  par- 
allel, all  of  the  shearing  strain  will  pass  through  the  web, 
and  therefore  the  latter  should  inerease  in  thickness  toward 
the  abotment. 

Fio.7. 
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In  a  flanged  girder  resting  on  two  supports,  as  in  Fig.  7, 
and  supporting  a  single  weight,  the  horizontal  strain  in 
either  flange  at  any  seotion,  as  A  B,  will  be  found  by  tak- 
ing the  moments  of  all  the  forces  around  A  or  B.  We  thus 
obtain 

«xW 
^°'  dl  ' 
in  which  F  is  the  strain,  x  the  distance  of  the  seotion  from 
one  of  the  abutments ;  and  the  other  letters  are  explained 
by  the  flgure.  It  will  be  fonnd  that  the  maximnm  strains 
at  any  point  of  either  flange  ooour  when  the  weight  rests 
on  that  point.     In  this  case  x  =  m,  and  the  strain  is 

_        BIB   W 

dl  ' 
If  the  weight  be  a  moving  one,  the  greatest  strain  in  either 
flange  will  be  fonnd  when  the  weight  is  at  the  middle  of 
the  girder.  The  shearing  strain  in  each  segment  of  the 
girder  is  uniform,  and  is  equal  to  the  portion  of  the  weight 
transmitted  to  the  abutment  through  tliat  seotion. 
Vol.  II.— 10 


If  several  weights  rest  on  a  girder,  the  strains  should  be 
calculated  for  each  separately,  and  then  added. 

Fio.  8. 


s 

^m 

>0^@@a@^SN] 

\ 
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t' 

In  a  uniformly  loaded  girder,  as  in  Fig.  8,  we  hare 

„     m  n  19      m  tt  IK 

F^~~ =» . 

2d  2dl   ' 

the  nomenolature  being  the  same  as  in  Fig.  7.     W  is  the 
total  weight  on  the  girder,  and  therefore  it  equals  ml. 

Comparing  this  value  of  F  with  that  previously  fonnd 
for  a  single  weight,  we  find  that  the  strains  at  any  point 
in  the  flanges  due  to  a  single  weight  resting  on  this  point 
are  twice  as  great  as  would  be  produced  if  tho  same  weight 
had  been  uniformly  distributed.  The  shearing  strain  at 
the  middle  of  a  uniformly  loaded  girder  is  0,  and  at  any 
other  point  it  is  eqnal  to  the  weight  on  the  girder  between 
that  point  and  the  middle. 

Fig.  9. 


SS^^M-.:®. 


Fig.  10. 


Suppose  a  girder  partly  loaded  with  a  uniform  train 
weighing  w  tons  per  running  foot  Its  weight,  as  in  Fig. 
9,  is  wn,  and  its  moment  around  the  right  abutment  is 

n      w  n'       _, 
wax  2=--^ — .    The  moment  around  the  right  abutment 

of  the  pressure  on  the  left  abntment  (R)  is  Bl.    Henoe, 

R  therefore  varies  as  the  square  of  n.  But  R  is  the  shear- 
ing strain  through  the  segment  in  front  of  the  train.  It 
therefore  varies  as  tho  ordinates  of  tho  dotted  parabola 
represented  in  the  flgure.  When  the  train  comes  from  the 
left,  a  similar  parabola  is  generated,  whose  vertex  is  at  the 
left  end  of  the  girder. 

The  maximum  shearing  strains  on  any  girder  traversed 
by  a  passing  load  may 
be  found  from  Fig.  10. 
The  two  triangles  A  C  D 
and  D  B  B  represent  the 
shearing  strains  from  tho 
permanent  load  which  is 
the  weight  of  the  struo- 
ture.  The  two  parab- 
3  olas  F  H  B  and  A  H  O 
represent  the  shearing 
strains  from  the  passing 
load.  At  any  point  I 
the  ordinate  ab  repre- 
sents the  maximum 
shearing  strain  from  the 
0  permanent  and  the  mov- 
ing loads. 

The  maximum  strains  in  the  flanges  will  be  found  when 
the  load  covers  the  whole  girder. 

Trannene  Strain. — In  any  body  under  transverse  strain 
the  nt^ttral  «ur/ace  is  that  surface  at  or  near  the  centre  of 
body  where  compression  ceases  and  extension  begins.  The 
ntulral  axit  of  any  cross-section  is  the  intersection  of  this 
section  with  the  neutral  surface.  In  every  girder  the  hori- 
sontai  forces  in  any  cross-section  must  balance,  otherwise 
the  girder  would  separate  at  this  place.  The  moment  of 
ntpiure  of  any  cross-section  is  the  sum  of  the  moments 
of  the  horiiontal  forces  in  that  section  which  tend  to  pro- 
duce rupture.  It  will  always  be  represented  by  the  sym- 
bol Jf. 
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IK= 


Gilder  loaded  at  centre.. 


.IK= 


Girder  loaded  uniformly ir= 


To  oaloalate  the  strength  of  >olid  reotAogular  or  lolid 
round  semi-girders  we  hare  the  foHoving : 

adS 

'~r' 

in  which  If  is  the  breaking  weight,  a  the  kre«  of  the  cross- 
section  of  the  girder  in  sqnare  inches,  and  S  a  nomber  de- 
termined by  experiment,  and  called  the  coefficient  or  mod- 
ulus of  rupture.  The  value  of  S  for  different  subataDces 
can  be  obtained  from  tables  prepared  for  this  purpose. 
The  following  formulas  can  readily  be  deduced : 
8eml-glrder  lonled  uniformly IF=  ?2^1. 

Gilder  loaded  at  intermedUte  point 17=  ?ALA. 

in  n 

I 
_8ac(_S 

I 

'  The  breaking  weights  of  similar  girders,  which  deter- 
mine their  strengths,  are  therefore  found  to  rary  as  their 
cross-sections. 

If  the  law  of  uniform  elastic  reaction  holds  good  in 
girders  subject  to  tranarerae  strains,  the  neutral  axis  of 
any  cross-section  will  pass  through  the  centre  of  gravity 
of  the  section.  Assuming  this  law  to  be  true,  for  lack  of  a 
more  exact  assumption,  we  find  the  following  moments  of 
rupture  for  various  cross-sections.  In  these  expressions 
M  is  the  moment  of  rupture,  b  the  breadth,  d  the  depth,  r 
the  radius,  (  the  thickness  of  hollow  sections,  and  /  the 
borisontal  strain  per  square  inch  on  the  fibres  in  the  sec- 
tion, whose  distance  from  the  neutral  axis  is  r. 

Solid  recUngle : X"^^. 

Me 

Solid  square  with  one  diagonal  vertical-. if=-  —^. 

(In  this  case  t  is  the  side  of  the  square.) 

Solid  circle Jf=^^. 

4c 

Circular  ring  of  uniform  thickness ~ li=  TJ^'tJ. 


wb/d*. 
ie 


n 


Solid  ellipse  with  one  axis  horizontal Jf- 

(t  is  the  horizontal  semi-axis,  and  d  the  vertical.) 

Elliptic  ring  with  one  axis  horizontal jy  „"  d*/*  ^^  ^  ^ 

4c 
(ft  is  the  exterior  horizontal  semi-axis,  and  d  the 
exterior  vertical.) 
Flanged  girder  or  rectangular  tube,  omitting  the 

web - Jf  =?!?».£/ 

Ae     ' 
in  which  Si  —  area  of  upper  fiange,  a,  the  area  of 
lower   Sange,  d   the   depth  or  the   web,  and 
j4  =  «,  +0,. 
Flanged    girder  or   rectangular  tube,   including 

the  web — af=^|  /o,+ ?>)*,«  + /o, -(-?«)/ 

in  which  o.  Is  the  areo  of  the  web  above  the  neu- 
tral axU,  Ga  the  area  below  the  neutral  axis,  and 
Ai  and  Aj  the  corresponding  heights  of  the  web. 

Flanged  girder  with  equal  flanges if=  —J-  (So  -(-  a'). 

(a=area  of  either  flange,  a'  =  area  of  web.) 

Kectangular  tube  with  equal  flanges JIf  =  J  Ah  <P— *idi»). 

12c 
(fti  =  Internal  breadth,  iy  =  internal  depth.) 
Square  tube  of  uniform  thickness,  with  sides  or 

diagonal  vertical U-  ?  '*'/'• 

3c 

Semi-gtrdtn  Loaded  at  the  Extremity. — To  apply  these 
values  for  the  moment  of  rupture  to  semi-girders  of  any 
of  the  sections  indicated,  we  have  only  to  substitate  in  the 
equation 

the  particular  value  of  M  given  above.  To  get  breaking 
weights,  substitute  for /the  breaking  strain  per  square  inch 
of  the  particular  substance,  and  for  e  the  distance  from 
the  neutral  surface  or  centre  of  gravity  to  the  outermost 
fibres. 
The  following  facts  may  be  cosily  deduced : 
A  solid  square  somi-girder  is  1.4  stronger  when  it4  sides 
are  vertical  than  when  its  diagonal  is. 

To  cut  a  rectangular  girder  of  the  maximum  strength 
out  of  a  round  log,  draw  a  diameter  and  divide  it  into 
three  equal  parts.  At  one  of  the  points  of  division  erect 
a  perpendicular.  From  the  point  at  which  it  cuts  the  cir- 
cumference draw  lines  to  each  end  of  the  diameter,  and 
they  will  be  the  sides  of  the  cross-section  of  the  required 
girder.  According  to  Humber,  the  stiCTest  solid  rectangular 
girder  that  can  be  cut  out  of  a  cylinder  is  obtained  by  di- 
viding a  diameter  into  four  parts  and  proceeding  as  before. 
The  strength  of  a  solid  square  girder  is  1.7  times  that  of 
the  inscribed  cylinder. 


The  oentre  of  a  cylindrical  girder  may  be  removed  with- 
Flo.  11.  out  sorionuy  diminishing  its  strength, 

and  therefore  it  is  more  economical  to 
make  such  girders  hollow.  It  may  also 
be  shown  that  the  transverse  strength 
of  a  hollow  cylinder  is  to  that  of  a  solid 
cylinder  of  the  same  weight  approxi- 
mately as  the  diameter  of  the  former  is 
to  the  radius  of  the  latter. 

A  square  tube  of  uniform  thickness, 
with  its  sides  vertical,  is  1.4  times 
stronger  than  when  its  diagonal  is  ver- 
tical. Square  and  round  tubes  of  equal 
weight  are  about  equally  strong  when 
the  square  tube  is  strained  parallel  to 
its  sides.  Round  tubes,  however,  should 
be  preferred  wherever  the  strain  is  lia- 
ble to  come  from  various  directions,  as 
square    tubes    are    much    reduced    in 

strength  when  strained  in  the  direction  of  the  diagonals. 
A  continuous  web  in  a  girder  with  flanges  of  equal  area 

does  theoretically  ae  much  duty  in  aid  of  the  flanges  as  if 

one-sixth  of  the  web  were  added  to  each  flange  and  the  web 

were  made  of  bracing. 
Semi-girdert  Loaded  Vniformlg. — The  breaking  weights 

for  uniform  loads  may  be  obtained,  as  for  sisgle  loads,  by 

using  the  equation 

in  which  TF  is  the  total  weight  on  the  girder,  and  tc  is  the 
weight  on  each  unit  of  length. 

Oirder  Supported  at  Both  End*,  and  Loaded  at  Imer- 
mediaie  Point. — Let  x  —  the  distance  of  any  transverse  sec- 
tion from  the  end  of  the  girder  which  is  farthest  from  tho 
weight. 

/c=tbe  strain  per  square  inch  on  the  extreme  fibres  at 
top  or  bottom. 

Also  let  »>  and  n  be  the  two  segments  into  which  the 
weight  divides  the  girder,  b  the  breadth,  d  the  depth,  rthe 
radius,  ( the  thickness;  and  we  obtain  the  following: 

SoUd  recUngular  girders }r=^^  ''^'. 

6»z 

Solid  round  girders. 1K=  J/?!^. 

4bi 

Hollow  round  gliders  of  uniform  thickness. W=  '■'''■-_'. 

nz 

Flanged  girders  or  rectangular  tube,  including  web, 

"'=^{(-+t)*'*+('"+-vj*n- 

FlO.  12. 


In  the  last  formula  all  the  terms  are  the  same  that  were 
used  before  in  the  similar  ease  of  a  semi-girder. 

Girdert  Supported  at  Both  End;  and  Loaded  Uui/ormli/. 
— For  girders  loaded  uniformly  we  have  the  general  equa- 
tion 

W-'—XU, 
m» 

m  and  n  being  the  two  segments  of  the  girder.  To  get  the 
breaking  weights  of  such  girders  we  have  only  to  substi- 
tute  for  M  its  value  depending  on  the  form  of  cross-section. 
We  therefore  readily  deduce — 

Solid  rectangular  girders W=i^'^. 

dmn 

Solid  round  girders. ir=  ~i^. 

2  nm 

Hollow  round  girders,  uniform  thickness IF=  ?'/''_L'. 

m» 

Flanged  girders  or  rectangular  tubes  Including  web, 

«'=c^^{K-^>''^(«'^-3')*''}- 

Uniform  Stiikxqth. — A  girder  is  said  to  have  uniform 
strength  when  one  part  is  as  apt  to  break  as  another.  Tho 
construction  of  girders  thus  proportioned  is  evidently  the 
most  economical  use  of  a  given  amount  of  material. 
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From  the  formulu  already  given  the  following  forms  for 
uniform  strength  can  readily  be  dedaeed : 
Fio.  13. 


Plan. 


Flanged  semi-girder  of  uniform  depth,  loaded  with  a 
weight  at  the  outer  end ;  its  plan  will  be  a  triangle  with 
the  weight  at  its  apex. 


Fio.  14. 


Eleration. 

Flanged  semi-girder  of  uniform  width,  loaded  with  a 
weight  at  the  outer  end ;  its  eleration  will  be  a  triangle  with 
the  weight  at  its  apex.  The  strain  in  the  inolined  flange 
will  exceed  tliat  in  the  horisontal  one  in  the  ratio  of  their 
respective  lengths. 

Fio.  IS. 


Plan. 

Symmetrieal  flanged  semi-girder  of  uniform  depth  and 
uniformly  loaded ;  its  plan  will  be  bounded  by  two  parab- 
olas, with  a  oommon  vertex  at  the  outer  end  of  the  girder, 
and  their  axes  at  right  angles  to  that  of  the  girder. 

Fro.  It. 


EleTation. 

Flanged  semi-girder  of  uniform  width  and  uniformly 
loaded ;  its  lower  flange  will  be  a  paralwla,  with  its  rertex 
at  the  outer  end  of  the  girder,  and  its  axis  a  vertical  line 
through  the  same  point 

Fio.  17. 


Plan. 


Flanged  girder  of  uniform  depth,  supporting  a  single 
flzed  weight ;  its  plan  will  be  two  triangles  having  a  oom- 
mon base  under  the  weigbL 


Flanged  girder  of  uniform  width,  supporting  a  single 
Fio.  18. 


Elevation, 

fixed  weight;  its  elevation  will  be  a  triangle,  with  its  apex 
down  and  immediately  under  the  weight. 
Fio.  19. 


Plan. 


Flanged  girder  of  unifo'rm  depth,  supporting  a  single 
wuwing  weight ;  its  plan  will  be  two  parabolas,  with  their 
vertioes  at  the  middle  of  the  spaa,  and  their  coneavities 
turned  toward  each  other. 


Fio.  20. 


Elevation. 


Flanged  girder  of  uniform  width,  supporting  a  single 
moving  weight;  its  elevation  will  be  a  parabola,  with  its 
axis  vertiou  and  at  the  middle  of  the  span. 

Flanged  girder  of  uniform  depth  and  uniformly  loaded ; 
same  plan  as  Fig.  19. 

Flanged  girder  of  uniform  width  and  uniformly  loaded ; 
same  elevation  as  Fig.  20. 

Solid  rectangular  semi-girder  of  uniform  depth,  support- 
ing a  weight  at  the  outer  end ;  same  plan  as  Fig.  13. 

Fio.  21. 


Solid  rectangular  semi-girder  of  nnifbrm  width,  support- 
ing a  weight  at  the  outer  end ;  its  elevation  will  be  a  parab- 
ol^  with  its  vertex  at  the  outer  end  and  its  axis  horisontal. 
Fio.  23 


Solid  round  semi-girder,  supporting  a  fingle  weight  at 
its  outer  end ;  it  will  be  a  solid  of  revolution  formed  oy  re- 
volving a  cubic  parabola  around  a  horizontal  axis.  (Equa- 
tion  of  cubic  parabola  y  t=  ax*.) 

Fio.  23. 


Hollow  round  semi-giider  of  uniform  tbioluieu,  support- 
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ing  a  (ingle  weight  at  Its  outer  end ;  it  will  be  »  hollow 
solid  of  revolution  formed  by  revolving  a  parabola  around 
a  horiiontal  axis. 

Solid  rectangular  semi-girder  of  uniform  depth  and  oni- 
formly  loaded;  same  plan  as  Fig.  15. 

Fio.  24. 


Solid  rectangular  semi-girder  of  uniform  width  and  uni- 
formly loaded;  its  elevation  will  be  a  triangle,  with  its 
apex  at  the  outer  end. 

Fio.  25. 


Solid  round  semi-girder  uniformly  loaded ;  it  will  be  a 
solid  of  revolution  formed  by  revolving  a  semi-oubio  parab- 
ola around  a  horitontal  axis.  (Equation  of  semi-cnbio 
parabola  y' = pV. ) 

Fia.  26. 


Uollow  round  semi-girder  of  uniform  thickness  and  uni- 
formly loaded;  it  will  be  a  hollow  cone  with  horisootal 
axis. 

Solid  rectangular  girder  of  uniform  depth,  supporting  a 
single  fixed  weight ;  its  plan  will  be  the  same  as  Fig.  17. 
Fio.  27. 


Solid  rectangular  girder  of  uniform  width,  supporting  t 
Fia.  28. 


I-Va. 


.:il   1..  u.._j.j 


under  side  by  two  parabolas,  having  their  vertices  at  either 
end  of  the  girder  and  their  axes  horiiontal. 

Solid  round  girder,  supporting  a  single  fixed  weight;  it 
will  be  a  solid  of  revolution  formed  by  revolving  aroand 
their  common  axis  two  cubic  parabolas,  with  verticea  at 
the  points  of  support.  The  solid  will  be  in  the  shape  of  s 
spindle. 

Fio.  29. 


^^^^^^= 

m 

''^^^^^^^^s 

^^ 

/ 

^^ 

/ 

^ 

Hollow  round  girder  of  uniform  thickness,  supporting 
a  single  fixed  weight ;  it  will  be  a  hollow  solid  of  reroln- 
tion  formed  by  revolving  around  their  common  axis  two 
parabolas,  with  vertices  at  the  points  of  support. 

Solid  rectangular  girder  of  uniform  depth,  supporting  a 
single  moving  weight;  same  plan  as  Fig.  It. 

Fio.  80. 


K^      ^ 

T\ '■  -'^', 

Solid  rectangular  girder  of  uniform  width,  supporting  a 
single  mmng  weight ;  its  elevation  will  be  bounded  on  the 
under  side  by  a  semi-ellipso,  with  vertices  at  the  points  of 
support,  and  the  top  of  the  girder  as  one  of  its  axes. 

Solid  reetangnlar  girder  of  uniform  depth  and  uniformly 
loaded ;  same  as  Fig.  19. 

Solid  rectangular  girder  of  uniform  width  and  uniformly 
loaded ;  same  as  Fig.  20. 

Theory  and  practice  do  not  agree  rery  well  in  the  mat- 
ter of  the  strength  of  girders,  and  the  formulas  given  for 
solid  girders  give  results  much  smaller  than  the  actual  fact. 

This  is  probably  due  to  the  fact  that  the  neutral  axis 
does  not  pass  through  the  centre  of  gravity,  as  has  been 
assumed.  Mr.  Uodgkinson  concluded,  from  his  experi- 
ments on  a  oast-iron  girder,  that  the  nentral  axis  was  at  a 
distance  from  the  comproBsed  side  equal  to  from  one-fifth 
to  one-sixth  the  depth.  Similar  results  wen  fonnd  by 
Barlow  in  experimenting  upon  the  strength  of  timber. 
The  whole  subject  is  not  yet  well  understood.  It  is  safe, 
however,  to  conclude  that  the  tensile  and  compressive 
strength  of  materials  cannot  be  determined  with  accuracy 
from  experiments  on  transverse  strains. 
Fro.  .11. 


The  primary  object  of  bracing  is  to  change  transverso 
strains  into  longitudinal  ones.  The  best  bracing  is  made 
up  of  triangles,  as  they  are  the  most  stable  of  geometrical 
figures,  having  the  least  tendency  to  change  shape  under 
pressures  at  the  apexes.  In  the  frame  ropresented  in  Fig. 
:il  the  weight  is  resolved  Into  two  components,  IK  a  and 
W  h,  which  go  to  the  respective  abutments.  Here  they  are 
resolved  into  horizontal  and  vertical  components,  tbo  for- 
mer of  which  balance  through  the  tie-beam  A  B,  and  the 
others,  each  of  which  is  equal  to  half  of  W,  press  vertieally 
on  the  supports. 

The  following  are  the  technical  terms  used  in  bridge- 
building  :  The  top  of  a  bridge  truss  is  variously  called  the 
top  chord,  the  top,  the  boom,  and  the  upper  flange.  The 
first  name  is  generally  used  in  the  U.  S.  Similarly,  the 
bottom  of  a  bridge  is  known  as  the  bottom  chord,  the  bot- 
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are  known  u  the  bnoing  or  the  weh.  Braces  under  t«n- 
■ion  are  eslled  ties ;  those  under  compression,  struts.  Ver- 
tical struts  are  generally  called  posts.  The  intersection  of 
a  brace  with  a  chord  or  flange  is  called  an  apex.  The  dis- 
tance between  two  adjacent  apexes  is  called  a  panel  or  baj. 
When  the  moving  load  li  carried  on  the  top  ot  a  bridge  the 
latter  is  called  a  deck  or  undergrade  bridge;  when  earned 
on  the  bottom,  a  through  or  ovorgrade  bridge.  As  a  mat- 
ter of  convenience,  tensile  strains  are  generally  marked 
mi'iiH*  (— ),  and  compressive  strains  |){im  (+). 

The  strain  on  any  member  from  different  weights  is  the 
algebraic  sum  of  the  strains  from  each  weight.  The  same 
member  may  someUmes  be  extended  and  sometimes  be 
compressed,  but  it  can  only  sustain  one  kind  of  a  strain  at 
a  time.  A  aniformly  distributed  load  is  assumed,  for  con- 
▼enienee  of  calculation,  to  be  concentrated  at  the  apexes, 
each  apex  supporting  a  weight  equal  to  that  on  the  ac^a- 
eent  half  panels. 

Fio.  S2. 


The  accompanying  diag^ram  represents  the  effect  of  a 
single  weight  at  the  extremity  of  a  braced  semi-girder, 
showing  how  the  weight  is  transmitted  through  the  braces 
in  succession  to  the  abntmenL  It  will  be  seen  that  the 
strains  are  equal  on  all  the  braoes,  but  that  while  the  strain 
on  the  outermost  braee  is  eompressive,  that  on  the  second 
is  tensile,  that  on  the  third  eompressiTe,  etc.,  alternating 
thns  to  the  abutment.  All  the  strains  in  the  top  chord  are 
tensile,  and  they  increase  in  amount  from  the  weight  to  the 
abutment,  each  braee  bringing  up  a  new  tensile  strain, 
whioh  is  added  to  that  previously  developed.  The  least 
tension  is  in  the  segment  nearest  the  weight,  and  the 
greatest  in  that  actjoining  the  abutmenL  In  the  bottom 
chord  the  strains  are  compreasire,  increasing  in  amount 
towards  the  abutment. 

Deaignating  the  angle  of  each  brace  with  the  vertical 
by  •,  we  find  that  the  strain  on  each  brace  is  W  sec.  (. 
The  strain  on  the  outermost  segment  of  the  top  chord  is 
IT  tan.  t,  while  the  increment  of  strain  from  each  brace 
except  the  last  is  2  X  IT  tan.  *.  The  increment  from  the 
last  IS  W  tan.  »,  The  compressive  strain  on  the  bottom 
chord  from  each  brace  is  2  (K'  tan.  *.  The  sum  of  the  ten- 
sile strains  on  the  top  chord,  which  is  the  stndn  on  the 
segment  nearest  the  abutment,  is  8  fT  tan.  t,  and  the  com- 
pressive strain  on  the  corresponding  segment  of  the  bot- 
tom chord  is  likewise  8  W  tan.  $. 


In  a  semi-girder  nniformly  loaded,  as  in  Fig.  iS,  eaeh 
weight  will  be  transmitted  to  the  abutment,  as  in  Fig.  S2. 
The  outermost  weight  passes  through  all  the  braces,  the 
next  through  all  bat  the  two  outer,  and  so  on  to  the  abut- 
ment. The  sum  of  the  strains  on  any  braee  is  equal  to 
the  sum  of  the  strains  from  each  weight  considered  sepa- 
ntely.    Calling  this  sum  S,  we  hare  the  following : 

2  —  n  If  see.  t ; 
in  which  n  is  the  number  of  weights  that  pass  throngh  the 
brace.  For  instance,  one  fbll  weight  and  a  half  of  a  weight 
pass  through  3  and  4.  Therefore,  for  these  two  n=li.  By 
summation  of  the  strains  in  each  chord  we  find  the  follow- 
ing for  any  panel  of  the  loaded  chord : 

F—  fm(m— l)  +  i|  irtan.»; 

and  for  any  panel  of  the  unloaded  ohoM, 

F~m*WUB.0, 
in  which  F  is  the  strain  on  the  panel,  and  m  is  the  number 
of  the  panel  from  the  outer  end. 

The  chief  practical  use  of  the  calculations  on  semi- 
girders  is  in  the  construction  of  drawbridges. 

If  the  semi-girders  thus  far  examined  had  been  lattice 
trasses,  in  which  each  brace  is  Intersected  by  one  or  more 
ethers,  it  would  only  be  necessary  to  make  separate  ealon- 


lations  for  the  braces  of  each  system,  taking  aoeount  only 
of  the  weight  on  the  apexes  of  that  system,  and  to  add  to- 
gether all  the  strains  on  the  chords. 
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In  the  girder  or  truss  shown  in  Fig.  84  we  know,  on  the 
principle  of  the  lever,  that  the  resolution  of  the  weight 
will  tskke  place  on  the  lines  W  A  and  W  B.  The  course  of 
W  C,  the  component  that  goes  to  A,  may  readily  be  traced, 
as  also  that  of  W  D,  that  goes  to  B.  The  direction  in  which 
the  foroes  act  shows  whether  they  are  tensile  or  compres- 
sive. It  will  be  seen  at  a  glance  that  while  in  the  semi- 
girder  the  top  chord  was  in  tension  and  the  bottom  chord 
in  compression,  the  reverse  holds  in  the  fall  girder  or  truss. 

Calling  »  the  angle  of  inclination  to  the  rertioal,  and  m 
and  n  the  two  segments,  we  have 

Strain  In  each  diagonal  In  left  segment- S  <>  -  IT  sec  «. 

Strain  in  each  diagonal  In  right  segment-. 2  ~  -  IFsec. ». 

The  diagonals  which  meet  at  the  weight  are  under  the 
same  kind  of  strain  (in  this  case  compression).  Those  that 
meet  at  any  other  apex  are  under  opposite  strains. 

If  X  represents  the  number  of  apexes  (both  chords  in- 
cluded) between  any  panel  and  the  abutment  of  the  seg- 
ment to  which  it  belongs,  we  shall  have  the  following: 
Panel  in  right  segment  (x  measured  from  right  abutment), 


/ 


irtan.*. 


Panel  in  left  segment  (x  measured  from  left  abutment), 
F~YWUii.0. 

The  maximum  stnine  will  be  found  under  the  freight 
Moving  Load, — As  the  load  changes  its  position  the 
strains  in  the  braces  vary,  changing  from  tension  to  com- 
pression, and  eiee  vend,  as  it  passes  each  apex.  If  the 
upper  chord  supports  the  load,  the  maximum  compression 
in  any  brace  will  occur  when  the  weight  is  passing  its 
upper  extremity,  and  the  maximum  tension  when  passing 
the  adjoining  apex  at  that  side  to  which  the  braee  slopes. 
If  the  lower  chord  supports  the  load,  the  maximum  tensile 
strain  in  any  brace  occurs  when  the  weight  is  passing  its 
lower  end,  and  the  maximum  eompressive  strain  when  pass- 
ing the  ac^oining  apex  on  that  side  to  which  the  brace 
slopes  upward.  The  maximum  strain  in  any  panel  of  the 
unloaded  chord  oocure  when  the  moving  load  is  in  the  ver- 
tical line  passing  through  that  panel.  The  maximum  strain 
in  any  panel  of  the  loaded  chord  occurs  when  the  pass- 
ing load  rests  on  the  adjoining  apex  at  the  same  side  as 
the  centre.  If  a  single  load  travenes  a  lattice  truss,  only 
one  system  of  triangulation  will  be  strained  at  a  time. 


*  ^  tOAt 

Fig.  8S. 

f  *9  *  ^ 

1*9  + 

s«t 

k^A/ 

V\f 

Sa/ 

Fig.  85  represents  a  triangnlar  trass  uniformly  loaded. 
The  weights  on  the  left  of  the  central  line  are  transmitted 
to  the  left  abutment,  and  those  on  the  right  to  the  right 
abutment,  half  of  the  central  weight  going  to  one  abutment 
and  half  to  the  other.  The  strains  in  the  diagonals  there- 
fore increase  toward  the  abutments,  and  those  in  the  chords 
increase  toward  the  centre.  The  character  of  the  strains 
on  each  member  is  indicated  by  the  sign  -|-  for  compression, 
and  —  for  tension. 

Strain  on  a  brace,  2  =  n  IT  sec.  I,  n  representing  the  num- 
ber of  weights  between  any  diagonal  and  the  centre.  Any 
two  diagonals  equally  distant  from  the  centre  sustain  nil 
the  intermediate  load,  on  the  principle  of  the  couHter-bal- 
aneing  of  equal  toeigkts  timilarly  tttvated  on  tymmetrical 
truna.  The  strains  on  the  chord  panels  are  obtained  from 
the  law  that  the  increment  of  etrain  developed  at  any  apex 
it  equal  to  tie  algebraic  ram  of  the  horitonlal  eompouente  of 
the  etraint  in  the  interteeting  brace:  The  total  strains  on 
any  panel  are  obtained  by  properly  summing  np  the  incre- 
ments of  strain  from  the  braoes.  The  easiest  way  to  do 
this  is  by  means  of  a  diagram,  the  details  of  whose  construc- 
tion may  be  found  in  Btorey  On  Strain:  They  may  also 
be  found  by  forming  a  table  of  the  strains  which  each 
weight  would  produee  if  acting  separately,  and  obtaining 
their  algebraic  sum.     It  is  well  in  complicated  trusses  to 
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check  rualta  by  wlonUting  the  itrains  in  one  or  mors 
paneli  on  the  principle  of  moments.  For  inatance,  in  Fig. 
35,  taking  momenta  around  a,  the  moment  of  the  itimin  in 
panel  A,  acting  vith  a  lever-arm  equal  to  the  depth  of  the 
tmn,  will  be  equal  to  the  moment  of  the  reaction  of  the  left 
abntment  (whose  leror-arm  is  two  panels  and  a  half), 
diminished  by  the  moments  of  the  flnt  two  weights  (whose 
lever-arms  area  panel  and  a  half,  and  half  a  panel  respect- 
ively). In  this  equation  all  the  quantities  are  known  ex- 
cept the  strain  in  A,  which  is  easily  deduced.  The  mo- 
ments of  the  foroes  at  a  do  not  enter  the  equation,  as  their 
lever-arms  are  lero.  It  is  easy  to  show  that  when  two 
diagonals  meet  at  a  loaded  apex  the  strain  in  the  one 
more  remote  from  the  centre  is  the  greater  by  W  sec.  * ; 
also,  that  the  strains  in  two  diagonals  that  intersect  at 
an  unloaded  apex  are  equal  in  amount,  but  opposite  in 
character. 

All  bridges  must  be  calculated  as  always  sustaining  a 
permanent  or  dead  load,  which  is  the  weight  of  the  struc- 
ture, and  as  also  sustaining  a  moving  or  live  load,  gradu- 
ally advancing  fhim  one  end  and  gradually  passing  off  at 
the  other.  Each  member  of  the  truss  must  be  capable  of 
sustaining  with  the  prescribed  degree  of  safety  the  greatest 
strain  which  con  come  on  it  from  any  combination  of  the 
two  loads.  As  the  effect  of  the  moving  load  is  to  cause 
strains  on  the  braces  that  sometimes  are  similar  in  kind  to 
those  oansed  by  the  permanent  load,  and  sometimes  are 
opposite^  the  best  method  of  calculation  is  to  determine 
the  permanent  strains  due  to  the  weight  of  the  structure, 
and  then  to  take  each  weight  separately,  and  determine 
the  strain  caused  by  it  on  each  one  of  the  diagonals.  The 
sum  of  all  of  these  strains  will  give  the  naximnm  strain 
duo  to  the  moving  load.  On  all  but  the  diagonals  of  the 
extreme  panels  there  will  be  two  kinds  of  strain.  By  adding 
to  the  permanent  strains  the  temporary  ones  of  the  same 
kind,  we  determine  the  maximum  degree  of  this  class  of 
stnini.  When  the  permanent  strains  are  less  than  the 
temporary  ones  of  opposite  kind,  we  subtract  them,  and 
thus  obtain  the  maximum  degree  of  the  latter  kind  of 
strain.  If  the  permanent  strains  are  the  greater,  the 
brace  will  only  be  subjected  to  one  class  of  strains,  the 
temporary  strain  being  insuiBcient  to  reverse  the  perma- 
nent one. 

The  greatest  strains  in  the  chords  are  found  when  the 
whole  bridge  sustains  the  maximum  load  that  can  come  on 
iL 

The  maximum  strains  on  the  braces  may  be  expressed 
by  equations,  but  they  are  too  complicated  to  find  a  place 
here. 

Lattiee  Bridge*. — The  ftratns  in  lattice  bridges  may  be 
calculated  as  in  other  bridges,  provided  care  is  taken  to 
keep  the  systems  of  triangnlation  separat^  and  to  get  the 
strains  on  the  diagonals  only  from  the  weights  that  act  on 
the  system  to  which  they  belong.  As  the  greatest  strains 
in  the  chords  occur  when  the  whole  bridge  is  covered,  they 
are  easily  found  by  a  proper  summation  of  the  inoie- 
inents  of  strain  brought  up  by  the  diagonals.  The  method 
of  tabulating  the  str^ns  due  to  each  weight  is  the  simplest 
and  most  satisfactory.  In  lattice  bridges,  as  usually  built, 
the  end  pillars  must  be  made  capable  of  safely  resisting 
the  transverse  strains  brought  upon  them  by  the  end  diag- 
onals. A  better  method  of  eonttmotton  is  to  ehange  the 
angles  of  these  diagonals,  and  to  bring  their  lower  ends  to 
the  end  of  the  bottom  chord. 

There  is  no  theoretic  advantage  in  lattice  tmsses,  but 
there  is  a  practical  advantage  in  the  support  that  is  given 
to  braces  nnder  oompresslon  by  those  that  intersect  them. 
However,  this  form  of  truss  is  not  in  faror  in  the  U.  S. 
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In  the  truss  represented  in  Fig.  Zt  the  bracing  is  com- 
posed of  diagonals  and  of  vertical  posts  under  compres- 
sion. As  —  W  goes  to  the  left  abntment  and  -r-  W  to  the 
right,  the  strains  on  the  posts  will  be  the  shearing  strains, 
and  will  be  -—  Win  the  left  segment,  and  —  H'in  the  right 

segment.  The  method  of  transmittal  is  clearly  indicated 
in  the  diagram.  It  will  be  observed  that  In  the  ease  rep- 
resented the  only  braces  under  strain  are  those  that  arc 
parallel  in  their  respective  segments  to  the  two  that  meet 
at  the  apex  nnder  the  weight.  The  strains  in  these  diag- 
onals are  equal  in  each  se^ent,  being  obtained  by  multi- 


strain  in  the  chords  at  eaeh  apex  are  —  W  taa  *  in  th* 

left  segment^  and  --Wtux.  «  in  the  right. 

In  this  truss  the  boards  are  at  once  transferred  by  the 
poets  to  the  bottom  chord,  whence  theyjpass  up  the  diag- 
onals to  the  next  posts,  and  so  forth,  llae  determination 
of  the  strains  under  a  permanent  load  and  under  a  rolling 
load  may  be  made  as  heretofore  indicated.  When  this  tnut 
ia  uniformly  loaded,  the  only  braces  under  strain  are  thoae 
in  each  half  truss  that  incline  upward  toward  the  neareit 
abntment  The  strain  on  each  of  these  braces  is  n  Wue.  t, 
and  the  increment  of  strain  at  each  apex  equals  »  WtMs.  t, 
n  being  the  number  of  weights  between  any  brace  and  the 
middle  of  the  truss.  The  other  braces  are  strained  when 
the  truss  is  loaded  unequally.  The  strain  on  each  pott  is 
»W,  In  this  truss  there  are  no  members  nnder  opposite 
strains  at  different  times.  All  the  posts  sustain  compres- 
sion only,  and  all  the  braces  tension  only. 
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There  is  another  form  of  tbii  truss  in  which  the  posts 
are  vertical  ties  sustaining  tension,  and  the  braces  are  in- 
elined  struts  under  compression.  The  methods  of  calcula- 
tion, however,  ore  not  onanged,  nor  are  the  results  changed 
in  magnitude,  the  only  difference  being  that  the  strains  in 
the  bracing  an  different  in  character.  This  truss  is  less 
economical  than  the  other,  since  the  cross-section  of  a  tie 
does  not  change,  whatever  be  its  length,  while  an  increase 
in  the  length  of  a  strut  compels  an  enlargement  of  its  sross- 
section.  K  is  therefore  more  economical  to  make  the  longer 
braces  ties,  and  the  shorter  ones  stmts. 

Lattiee  Bridget  vilh  Yertieal  Potte. — In  these  bridges 
calculation  is  at  fault  if  the  braces  are  made  to  act  as  ties 
or  struts  at  will.  They  should  either  be  designed  to  act  as 
ties  only,  or  the  posts  should  be  omitted. 
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In  the  form  of  bridge  truss  shown  in  Fig.  38,  known  tern 
its  inventor  as  the  "  Fink  suspension  truss,"  the  transmis- 
sion of  a  single  .weight  is  indicated  by  the  diagram.  There 
is  no  bottom  chord,  and  as  all  the  weights  ultimately  reach 
the  ends  of  the  top  chord,  the  strain  in  this  ia  uniform 
throughout.  The  posts  are  all  under  compression  and  the 
ties  nnder  tension.  This  truss  is  very  well  adapted  to  pre- 
serving its  form  under  all  changes  of  temperature.  It  is 
better  adapted  to  use  as  a  deck  than  as  a  through  bridge. 
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The  trust  shown  in  Fig.  89  Is  known  tram  its  invantor 
as  the  "  Bollman."  In  it  the  resolution  of  strains  is  ex- 
ceeding simple.  Bach  post  rests  on  a  pair  of  suspending 
roda,  which  immediately  reaolvo  the  weight  into  its  com- 
ponents, and  carry  the  latter  directly  to  the  ends  of  the 
top  chord.  The  strain  on  the  latter  ia  therefore  uniform 
throughout.  Strictly,  it  can  hardly  be  called  a  truss,  lu 
each  suspending  system  is  entirely  independent  of  the 
others,  the  only  common  member  being  the  top  chord.    Ex- 

fierienoe  has  shown  that  the  panel  ties,  indicated  by  dot*  ed 
ines,  are  necessary  to  the  stability  of  the  combination. 
Their  only  apparent  office  is  to  prevent  flexure  in  the  top 
chord.  This  system  is  not  as  economical  as  those  previously 
indicated. 

There  are  many  other  forms  of  truaa,  which  lack  of  spawse 
compela  us  to  omit.  Those  specially  adapted  to  roofs  will 
be  found  under  that  head. 

Boaetring  Oirdtre. — ^This  is  a  common  form  of  bridge, 
which  differs  somewhat  from  those  previously  given.  Ow- 
ing to  the  laok  of  parallelism  in  the  chords  the  strains  on 
the  braoes  are  not  susceptible  of  representation  by  simple 
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working  towardi  the  middle.     The  pnuure  on  the  left 
•bttUnant,  trom  Ux  waight  W,  ii 

««  +  « 
•od  iti  direction  is  Tertioalljr  downward.  Ai  it  it  the  ra- 
soltant  of  the  strains  in  A  and  F,  the  two  latter  may  be 
found  by  a  parallelogram  of  forces.  The  strain  in  A  is 
the  resoltant  of  that  in  B  and  brace  1 ;  these  two  can  there- 
fore ha  fonnd.  The  strain  in  hraoa  1  is  the  resnitant  of  the 
strain  in  brace  2  and  the  increment  of  strain  in  panel  6 ; 
these  may  therefore  be  foond.  The  total  strain  in  O  is  this 
inerement  incraasad  by  the  strain  in  V.  The  strain  which 
geneiated  the  strains  in  B  and  braoe  2  (which  may  be  fonnd 
from  them)  is  the  resnitant  of  the  strains  in  panel  C  and 
braee  3,  both  of  which  can  thns  be  found.  By  this  method 
all  the  strains  due  to  this  weight  may  be  found,  and  their 
values  may  be  determined  by  the  scale.  Proceeding  in  a 
similar  manner  for  erery  other  weight  on  the  girder,  and 
tabulating  and  properly  combining  the  results,  we  can  find 
the  maximum  strains  on  each  member.  It  will  be  fonnd 
that  the  strains  on  the  chords  are  nearly  oniform  throngh- 
ont,  but  the  strains  in  the  braces  increaae  towards  the  cen- 
tra of  the  girder,  the  reverae  of  what  takes  place  In  the 
truss  with  parallel  chords.  The  strains  on  the  braoea  an 
all  tensile,  except  that  small  compressive  strains  may  come 
on  the  middle  hcaces.  But  these  will  not  appear  in  large 
girders,  whose  permanent  weight  is  very  mucn  greater  than 
the  passing  load.  It  is  a  practloal^bjection  to  this  form 
of  truss  that  it  is  not  well  adapted  to  reeeire  top  lateral 
bracing  near  its  extremities.  After  calculating  the  strains 
by  diagram,  they  should  be  rerifled  by  calculating  some  of 
the  chord  strains  by  moments.  As  the  weight  of  the  npper 
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chord  or  arch  does  not  rest  on  the  lower  chord,  it  is  mora 
accurate  to  omit  it  from  the  permanent  load,  and  to  ealou- 
lata  its  effect  separately  as  an  arch  with  a  Ue, 
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The  method  of  ealealation  indicated  applies  equally  well 
to  Ash-bellied  girders,  as  Fig.  41,  or  lenticnlar  girders,  such 
as  Fig.  42,  which  is  the  style  of  truss  used  for  the  Saltash 
bridge. 

Camber  and  Dtfleetion. — Bridges  are  generally  built  with 
a  slight  camber  or  upward  arching,  so  that  when  they  are 
in  use,  and  all  the  parts  have  got  exactly  fitted  to  their 
places,  the  chords  will  be  horisontal.  In  the  oentral  span 
of  the  Boyne  lattice  bridge,  which  is  267  foet  between  cen- 
tres of  piers,  the  camber  at  the  centre  during  construction 
waa  3}  inches.  When  the  false  work  was  removed  this  was 
radnead  to  H  inahes,  and  finally,  after  fonr  months'  use,  it 
waa  fonnd  to  be  less  than  1  inch.  The  deflection  of  a  bridge 
under  a  load  is  almost  entirely  due  to  the  shortening  of  the 
upper  flange  and  the  lengthening  of  the  lower  one,  and  is 
praetieally  unaffected  by  the  kind  of  bracing.  A  lattice 
bridge  and  a  plate  girder  should  deflect  equally.  At  the 
opening  of  the  Newport  and  Cincinnati  railroad  and  high- 
way bridge,  whose  channel  span  is  420  feet  in  length — 
being  the  longest  trass  in  America — the  deflection  at  the 
middle  under  a  weight  of  five  locomotives  coupled  together 
was  1^  inches.  The  object  of  giving  a  bridge  a  camber 
Is  istner  for  the  sake  of  appearance  than  from  necessity. 
Unless  a  bridge  deflects  so  much  as  to  change  the  vertical 
piessura  on  the  abutments  into  an  oblique  one,  thera  is  no 
appreciable  diminution  of  strength. 

C'oii(i»iio«*  Oirden. — A  girder  or  truss  is  called  eontin- 
nons  when  it  has  ona  or  more  intarmediate  supports  between 
its  extremitiea. 

Wlien  a  loaded  girder  is  balanced  on  a  single  pier  at  or 
near  its  eantre  the  upper  chord  is  subject  to  tension  and 
tlie  lower  ona  to  compression,  and  the  girder  becomes 


•nrrad,  with  its  oonvaz  side  uppermost,  being  in  fact,  two 
semi-girdars  connected  together.  If,  however,  the  pier  be 
maoTcd,  and  the  girder  Iw  supported  at  its  extremities,  the 
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strains  in  the  chords  are  reversed,  the  upper  one  being 
compressed  and  the  lower  one  extended,  and  the  girder  be- 
oomaa  convex  on  its  lower  side.  If,  while  in  the  last  po- 
sition, the  central  pier  be  replaced  so  as  to  form  two  spans, 
the  girder  becomes  continuous,  and  partakes  of  the  nature 
of  both  of  the  previous  cases.  Eaen  chord  is  compressed 
in  some  places  and  extended  in  others,  and  becomes  a 
waved  line. 

The  girder  may  be  conceived  to  be  divided  into  three 
segments.  The  central  segment  B  B'  is  the  union  of  two 
semi-girders  which  balance  on  the  central  pier.  The  seg- 
ments A  B  and  B'  A'  are  two  girders,  supported  at  one  end 
by  the  central  segment,  and  at  the  other  by  the  abutments. 
The  central  segment  therefore  sustains  at  each  extremity 
half  the  weight  of  an  end  segment,  besides  its  own  proper 
load.  The  points  B  and  B',  where  the  curvature  changes, 
are  called  tne  poinit  of  in/leclioH.  At  these  points  the 
strains  in  the  chords  change  their  character,  the  strains  at 
the  points  themselves  being  zero.  The  chords  therefore 
might  be  severed  at  these  points  without  danger.  The 
connections  would  be  maintained  by  the  bracing. 

The  positions  of  the  points  of  inflection  are  changed  by 
the  moving  load,  as  the  effect  of  this  load  is  to  increase  the 
deflection  of  the  segment  which  it  covers.  The  effect  of  a 
load  on  A  B  is  to  bring  B  nearer  to  the  central  pier,  and  to 
carry  B'  farther  <^om  it.  As  this  is  the  maximum  length 
of  A  B,  its  strains  must  be  calculated  for  that  length.  The 
same  thing  would  hold  for  A'  B'  when  the  train  came  iVom 
the  other  direction.  The  central  segment  B  B'  becomes  of 
its  maximum  length  when  the  whole  girder  is  uniformly 
loaded,  and  the  points  of  inflection  must  be  determined  for 
this  length  also.  If  the  strengths  of  the  chords  be  oalcn- 
lated  for  the  conditions  that  give  the  maximum  length  of 
the  segments,  they  will  evidently  be  strong  enough  for  say 
other  cases.  The  maximnm  strains  in  toe  braces  occur 
before  the  moving  load  has  covered  the  first  segment,  and 
therefbre  when  the  point  of  inflection  is  nearer  the  abut- 
ment than  it  subsequently  becomes.  The  point  of  inflec- 
tion must  therefore  be  determined  when  eaoh  brace  has  its 
maximum  strain. 

The  greatest  pressure  on  any  abutment  is  half  the  load 
on  the  adjacent  segment  when  the  latter  has  its  maximum 
length.  The  greatest  pressure  on  the  oentral  pier  is  equal 
to  the  load  on  the  central  segment  when  of  maximum 
length,  increased  by  the  sum  of  the  synchronous  pressures 
on  the  two  abutmente. 

The  easiest  way  to  determine  in  advance  the  points  of 
inflection  in  a  girder  is  to  find  them  by  trial  on  a  small 
pine  model.  In  practice,  the  point  of  inflection  may  be 
fixed  at  any  assumed  point  of  the  top  chord  by  sev«rlng 
the  chord  at  that  point,  and  slightly  lowering  the  outer  end 
of  the  segment  that  resU  on  the  abutment  until  the  severed 
ends  Just  separate.  The  point  of  inflection  in  the  lower 
chord  will  be  very  nearly  vertical  nnder  that  in  the  npper 
chord.  The  point  of  inflection  in  the  adjoining  span  can 
be  found  from  the  known  strains  in  the  chords  over  the 
oentral  pier.  The  operation  of  severing  one  of  the  chords 
was  tried  at  the  Boyne  viaduct,  and  proved  successful. 

In  a  continuous  girder  of  three  spans  the  maximum 
strains  in  the  efaords  aro  as  follows :  in  the  side  span  when 
both  side  spans  are  covered  by  the  moving  load,  and  the 
centre  span  ii  free ;  in  the  centre  span  wnen  it  alone  is 
covered ;  over  either  pier  when  the  passing  load  covers  the 
centre  span  and  the  adjacent  side  span,  leaving  the  farther 
side  span  uncovered. 

When  a  continuous  girder  supporU  a  permanent  load 
the  strains  in  the  bracing  are  not  affected  by  points  of  in- 
flection, but  only  the  strains  in  the  chords.  The  advan- 
tage of  continuity  arises  from  two  causes:  first,  from  the 
smaller  amount  of  material  in  the  chords ;  secondly,  from 
the  removal  of  a  certain  portion  of  their  weight  from  the 
central  part  of  each  span  to  a  position  nearer  the  piers. 
The  latter  is  but  a  trifling  advantege  in  continuous  girders 
of  modeiate  spans  (say  under  150  feet)  which  support 
passing  loads,  for  the  part  so  removed  forms  but  a  small 

aortion  of  the  totel  weight.  In  the  case  of  a  fixed 
J  however,  the  saving  from  this  cause  is  considerable ; 
but  when  acted  upon  by  a  moving  load  the  advantages  of 
continuity  are  liable  to  be  overrated,  especially  In  girders 
of  small  spans,  far  it  will  b«  evident,  on  a  little  reflection. 


uiyiiiitju  uy  *g- 


152 


FLEXURE  OF  BEAMS. 


that  when  the  pointi  of  inflection  more  under  the  infloenee 
of  the  paning  load,  a  greater  amount  of  material  is  re- 
quired than  if  their  poeition  remained  atationary;  and 
thia,  moreover,  introduoea  the  neoeaaitj  of  providing  for 
both  tenaion  and  compreaaion  in  thoae  parts  of  the  chorda 
whioh  lie  within  the  range  of  the  points  of  inflection ;  thia 
latter  objection  ia  perhaps  of  uttle  oonaeqnence  when 
wrought  iron  is  need. 

A  aubaidence  of  any  of  the  points  of  support  of  a  con- 
tinuous girder  will  cause  a  oliange  of  strain,  whoao  amount 
it  ia  quite  impossible  to  foresee,  and  which  may  seriously 
Ipjure  the  structure,  or  perhaps  render  it  dangeroua.  Hence, 
eontinnona  girders  should  be  avoided  when  the  foundations 
of  the  piera  are  insecure.  In  bridges  of  large  span,  where 
the  permanent  load  constitutes  a  large  portion  or  the  whole 
weight,  the  advantage  of  continuity  ia  very  conaiderable. 

Oirdtr  mth  Fixed  End: — If  a  uniformly  loaded  girder 
of  uniform  section  is  built  into  a  wall  so  that  its  ends  are 
rigidly  held — as,  for  instance,  the  lintel  of  a  door — the 
strain  in  the  flanges  at  the  centre  will  be  one-third  of  what 
it  would  be  if  the  ends  of  the  girder  were  merely  resting  on 
the  walla,  and  it  will  be  just  half  of  the  strains  in  the 
fiangea  at  the  ends. 

Fio.  «. 


Dravhridgn. — The  usual  type  of  drawbridge  in  the 
U.  S.  is  the  one  shown  io  Fig.  44.  The  truss  is  symmetri- 
eal,  and  rests  on  a  turn-table  on  the  central  or  pivot  pier. 
Two  equal  oponings  are  provided  when  the  draw  is  turned. 
The  strains  on  such  a  drawbridge  are  very  different  when 
it  is  shut  from  what  they  are  when  it  ia  open.  When  the 
draw  ia  abut,  the  truaa  ia  a  continuous  one  of  two  apana, 
and  liable  to  be  acted  upon  by  the  moving  load.  When 
the  draw  ia  ewung  open,  the  moving  load  cannot  come  on 
it,  and  it  consists  of  two  semi-girders  or  cantilevers,  oon- 
nected  together  over  the  pivot  pier.  In  the  first  case  the 
top  chord  is  under  tension  for  a  certain  distance  over  the 
pivot  pier,  and  under  compression  throughout  the  rest  of 
Its  length.  The  roverae  holds  for  the  bottom  chord.  The 
positions  of  the  points  of  infleetion  and  the  strains  must 
M  found  as  indicated  for  oontinnous  girders.  In  the  second 
ease  the  top  is  in  tension  and  the  iMttom  is  in  compression. 
It  is  therefore  necessary  to  make  these  chords  so  that  they 
will  be  able  to  resist  both  kinds  of  strain. 

The  practice  among  the  most  sucoesafol  American  bridge- 
builders  in  planning  drawbridges  is  to  consider  the  perma- 
nent load  as  at  all  times  supported  by  the  pivot  pier, 
whether  the  draw  be  open  or  shut.  The  rolling  load  only 
•omes  on  when  the  draw  is  shut,  and  it  is  provided  for  by 
considering  the  draw  as  a  continuous  girder  on  three  sup- 
ports. The  depth  of  drawbridges  is  generally  made  greater 
over  the  pivot  pier  than  at  the  ends.  This  gives  an  increase 
of  depth  where  it  is  needed,  while  the  truaa  is  kept  shallow 
at  the  ends,  where  any  increase  of  weight  beyond  what  is 
absolutely  needful  is  injurious,  aa  increaaing  the  atraina 
when  the  draw  ia  open.  Drawbridges  are  turned  by  gear- 
ing on  the  eironmference  of  the  pivot  pier  worked  by  hand 
or  by  steam.  The  drawbridge  over  the  Mississippi  at 
Louisiana,  Ho.,  gives  two  olear  openings  on  each  sine  of 
200  feet. 

Counter-hraeirtg, — Braoea  are  so  placed  as  to  carry  weights 
from  the  oentre  towards  the  abutments.  Tie-braees,  there- 
fore, have  their  feet  nearest  the  eentre  of  the  truss,  and 
strut-braces  have  their  heads  nearest  the  same  point,  so 
that  when  the  weight  has  passed  through  either  it  is  one  or 
more  panels  on  its  journey  to  the  proper  abutment.  When 
loads  are  uniformly  or  symmetrically  distributed,  they  go 
undivided  to  the  nearest  abutment,  and  there  is  no  need  of 
oonnter-braces.  When  a  load  is  not  uniformly  distributed, 
a  portion  of  it  must  cross  the  centre,  and  go  to  the  farther 
abutment.  Counter-braces  are  those  whose  feet  if  they  are 
ties,  or  whoso  heads  if  they  are  struts,  are  farthest  from  the 
eentre,  and  their  oflioe  is  to  carry  to  the  farther  abutment 
portions  of  the  nnbalanoed  weights  whieh  must  cross  the 
centre.  Soma  engineers  use  them  only  in  those  parts  of 
the  tmss  where  uie  temporary  strains  from  the  moving 
load  exceed  the  permanent  strains  from  the  weight  of  the 
bridge,  and  are  opposite  in  kind.  Others  use  them  through- 
out the  truss.     Tne  former  ia  the  more  general  practice. 

Angle  of  Economy. — Mr.  Stoney  conclodea  tnat  in  isos- 
celes bracing  the  best  angle  for  the  braces,  in  order  that 
they  may  transmit  strains  to  the  supports  with  the  least 
amount  of  material,  is  4S''.  He  also  concludes  that  when 
vertical  posts  are  used  the  best  angle  fot  the  bracing  is 


about  S6°  with  the  vertical.  The  writer  (see  Iron  Trum 
Bridge*  for  Sailroads)  concludes  that  for  a  series  of  strut- 
braces  the  angle  with  the  vertical  should  be  about  40°,  and 
that  for  a  series  of  tie-braces  the  angle  should  be  46°. 

Arched  Bridget. — The  graphic  method  of  oalcnlating  the 
strains  in  braced  arches  has  been  indicated  as  the  easiesL 
In  the  first  printed  report  of  the  Illinois  and  St.  Louis 
Bridge  Company,  dated  May,  1868,  ia  given  in  full  the 
analytical  method  uaed  in  calculating  the  arohea  of  their 
great  bridge,  to  which  reference  is  made.  It  will  only  be 
necessary  to  state  here  that  their  arches  were  assumed  to 
be  circular  with  the  ends  fixed.  At  the  close  of  this  article 
will  be  found  a  diagram  of  the  strains  on  one  of  the  side 
spans  of  this  bridge. 

Tubular  Bridget.— The  first  tubular  bridge  was  that 
known  as  the  Britannia,  and  its  dimensions  were  deter- 
mined by  experiment  on  a  model  78  feet  in  length,  or 
about  one-sixth  the  length  of  the  greatest  span.  The  fol- 
lowing formula  for  the  breaking  weight  was  deduced  from 
the  experiment : 

in  whioh  W  is  the  breaking  weight  in  tons,  A  the  square 
inches  of  metal  in  the  eross-seotion,  if  the  depth  in  inches, 
I  the  length  in  inches,  and  O  a  constant  whioh  for  rectan- 
gular tulws  was  found  to  be  21,5. 

Both  top  and  bottom  of  the  Britannia  bridge  are  cellular. 
This  form,  however,  is  not  now  considered  the  best  distribu- 
tion of  metal.  It  is  believed  that  if  the  metal  in  the  top 
cells  were  concentrated  into  a  pile  of  plates  at  the  oentre 
of  the  oell,  more  strength  would  be  secured,  and  the  danger 
of  corrosion  would  more  readily  bo  provided  for.  In  later 
bridges  the  bottom  has  always  been  made  without  cells. 
The  strains  in  the  top  or  bottom  flanges  can  be  obtained 
from  the  formulas  already  given  for  flanged  girders.  The 
strains  in  the  web  are  only  the  shearing  strains,  and  the 
minimum  thickness  of  the  web  can  be  found  by  dividing 
the  greatest  shearing  strain  by  the  greatest  permissible 
strain  per  square  inoft  The  web  is  always  strengthened 
by  vertical  angle-irons.  The  general  opinion  among  Amer- 
ican engineers  is  that  the  day  of  tubular  bridges  has  passed 
away,  and  that  they  are  in  every  way  inferior  to  open-work 
tmss  bridges. 

Depth  of  Trtut. — The  strains  in  the  bracing  are  inde- 
pendent of  the  depth  of  the  truss,  but  those  in  the  chorda 
vary  inversely  as  the  depth.  Therefore,  within  certain 
limits  it  is  economical  to  make  trusses  deep,  as  the  strains 
on  the  chords — and  therefore  their  dimenaiona — are  dimin- 
ished, while  the  amount  of  material  in  the  bracing  is  only 
increased  by  the  increase  in  length  of  each  brace.  The 
following  table,  taken  from  Vose's  Ifanual  for  Baitroad 
Engineeri,  shows  the  usual  praotioe  in  the  U.  S. : 


Bpu,  la  Mat. 

DepU  of  Inui,  la  IbH. 

Bitlo. 

100 

17 

150 

21 

20O 

25 

250 

28 

300 

30 

X 

t 

400 

40 

ft      J 

Boiling  Load  on  Bridge*. — The  magnitude  of  the  rolling 
or  live  load  which  should  be  safely  iarried  by  bridges  is 
differently  estimated  in  different  countries.  Aocording  to 
Mr.  James  Laurie,  C.  E.,  the  Buglish  authorities  assume 
1}  tons  per  running  foot  for  each  track  on  slwrt  railroad 
bridges,  and  1  ton  on  longer  ones.  He  states  that  in 
France  a  dead  load  of  1^  tons  per  running  foot  is  used  in 
testing  railroad  bridges  of  leas  span  than  66^  feet,  and  1 J 
tons,  which  is  sometimes  reduced  to  1^  tons,  for  bridges 
of  longer  span.  They  are  also  tested  by  running  trains 
on  at  various  speeds.  In  this  country  the  Pennsylvania 
and  the  Baltimore  and  Ohio  R.  Rs.  have  adopted  a  roll- 
ing load  for  all  bridges  of  H  tons  per  track  per  running 
foot.  The  shorter  the  span  the  greater  should  be  the  as- 
sumed rolling  load,  on  account  of  the  greater  relative  length 
of  bridge  that  will  be  covered  by  the  locemotire.  A  span 
of  5  feet,  as  a  cattle-guard,  may  have  to  sustain  from  one 
pair  of  locomotive  drivers  a  load  of  10  tons  on  its  middle 
point,  whioh  is  a  rolling  load  of  3  tons  per  foot  of  its 
length.  In  proportioning  highway  bridges  it  is  safe  to 
assume  a  load  or  80  pounds  per  square  foot  of  surface,  al- 
though, aocording  to  Trautwine,  the  French  laws  assume  a 
maximum  load  of  only  42  pounds  per  square  foot.  Experi- 
ment has  shown  that  with  picked  men  it  is  poaaible  to  get 
a  load  of  120  pounda  per  aquare  foot,  but  such  loading  can 
scarcely  occur  in  praotioe.  Allowance  must  be  made  in 
highway  bridges  for  heavy  concentrated  loads,  depending 
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on  the  loeality.  The  Iiondon  bridges  an  rometimei  trar- 
ened  by  loads  as  great  as  3i  tons  on  four  or  six  wheels. 

yattor  of  Sa/etj/. — The  usual  formulas  for  strength  of 
materials  give  the  weights  under  which  they  will  just 
break.  In  designing  bridges  the  maximum  strains  on  the 
members  are  multiplied  by  some  number,  usually  fi  or  6, 
and  the  members  are  then  proportioned  so  that  they  will 
just  break  under  the  augmented  strains.  This  multiplier 
is  called  the  /actor  of  t^ftig. 

Daigning  of  Bridge  Tru—a. — The  work  of  designing 
bridge  trusses  consists  of  two  dtstinst  parts.  The  flrst 
thing  to  be  done  is  to  determine  the  length  of  the  span, 
and  next  the  kind  of  truss  to  be  used,  and  its  depth.  Then 
the  strains  on  all  the  members  must  be  calculated,  assum- 
ing an  approximate  weight  of  bridge.  The  calculations 
are  the  same  whether  the  bridge  is  to  be  of  wood  or  of 
iron,  the  only  diSerenoe  being  that  the  bridge  weight  will 


▼ary  aooording  to  the  material  used.  After  the  first  deter- 
mination of  strains  the  sises  of  the  different  members  can 
be  settled,  and  a  more  exact  determination  of  the  bridge 
weight  can  be  made.  The  strains  being  known  in  charac- 
ter and  magnitude,  it  is  a  problem  in  mechanical  engineer- 
ing to  design  suitable  members  to  meet  these  strains. 

Strain  Sheet; — The  following  diagrams  of  various  styles 
of  bridges  in  use  in  the  U.  B.  hare  been  kindly  {nmished 
by  the  builders.  On  each  member  is  placed  the  maximum 
strain'in  tons  which  it  is  expected  to  sustain.  Compressiva 
strains  are  marked  +  and  tensile  strains  — . 

Fixed  Bbidocs. 

Bridge  over  the  Miuiuippi  at  St.  Lout;  Messrs.  Eads, 

Flad  A  Pfeifer,  engineers. — This  bridge  is  composed  of 

four  arohed  trusses,  and  carries  a  double-track  railway 

tangent  to  its  lower  ohord  at  the  middle,  and  a  wide  high- 
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way  28  feet  abore.    On  a  single  aroh  the  assumed  perma- 
nent load  is  1  ton  per  lineal  foot,  and  the  rolling  load  0.8 
ton.  (Fig.  45  shows  side  span.) 
Bridge  over  the  Ohio  at  CfinctHnati,  built  by  the  Keystone 


Bridge  Company,  J.  H.  Linrille,  president. — This  bridge 
carries  a  single-track  railway  on  a  lerel  with  its  bottom 
chord,  and  outside  of  each  truss  is  a  highway  sustained  by 
oantilever  beams  suspended  below  the  tmases.    The  per- 
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manent  load  of  the  bridge  is  2|  tons  per  lineal  foot,  and 
the  rolling  load  is  taken  at  H  tons  for  the  railway,  and  { 
of  a  ton  for  the  highway,  making  a  total  rolling  load  of  2{ 


tons.    Each  truss  supports  one-half  of  these  weights.  (Fig. 
46  shows  channel  span.) 
Bridge  dengned  by  UcNairy,  ClafiiH  A  Co.— 'This  bridge 
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it  on  the  plan  invented  by  the  late  S.  S.  Post  ^e  as- 
■mned  permanent  load  is  1.8  tons  per  foot,  and  the  moving 
load  1}  tons  per  foot.  (Bee  Fig.  47.) 

Bridge  over  the  Ohio  at  Louitville,  Messrs.  Fink  ftVaoghn, 
engineers. — ^This  bridge  is  a  Fink  triangular  truss,  and  it 
carries  a  single-traek  railway,  with  sidewalks  for  foot  pas- 
sengers. The  permanent  loa4  on  this  span  is  2  tons  per 
lineal  foot,  and  the  moving  load  1.3  tons.  (Fig.  48  shows 
Indiana  ehannel-span.) 


Bridge  over  the  Mittouri  at  Leavenworth,  built  by  the 
American  Bridge  Co.,  L.  B.  Boomer,  president. — This  is  a 
Post  bridge,  and  is  designed  for  a  single-track  railroad, 
besides  being  used  for  highway  traffic  when  not  occupied 
by  cars.  The  permanent  load  on  this  span  is  1.6  tons  per 
lineal  foot,  and  the  moving  load  is  assumed  as  1.5  tons  for 
two  panels,  1.25  tons  for  the  next  two  panels,  and  1.12  tons 
for  the  remainder  of  the  bridge.  (See  Fig.  49.) 

Bridge  over  the  Miteowri  at  Su  Oharlee,  built  by  the  Bal- 
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timore  Bridge  Co.,  C.  Sholer  Smith,  president  and  chief 

engineer Xhii  ia  a  doablo  triangnlar  bridge,  earrying  a 

single-track  railway.    The  permanent  load  on  one  tnua  is 


1 .12  tons  per  lineal  foot,  and  the  assumed  rolling  load  Is 
the  same ;  but  in  tie  and  post  strains  allowance  is  made  for 
the  concentrated  weight  of  the  engine.  (See  Fig.  £0.; 
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Bridge  daigned  bg  the  Detroit  Bridge  Co.,  W.  S.  Pope,  I  for  a  single-track  railway.     The  assumed  permanent  load 
president  and  engineer. — This  is  a  Whipple  bridge,  designed  I  of  bridge  is  1.05  tons  per  lineal  foot,  and  the  assumed  roU- 

Fio.  51. 
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ing  load  is  1.3  tons  per  foot  on  100  lineal  feet,  and  0.90  I      Bridge  over  the  Ohio  at  Louimritte,  minor  span,  Messrs. 
ton  on  the  rest  of  the  bridge.  (See  Fig.  61.)  I  Fink  A  Vaaghn,  engineers. — ^This  is  a  Fink  suspension 
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truss,  carrying  a  single-track  railway  and  footwalk.  The 
permanent  lowl  on  this  span  is  1}  tons  per  lineal  foot,  and 
the  assumed  rolling  load  1.3  tons.  (See  Fig.  &2.) 

Bridge  over  the  Conneeticiit  at  MiddUtowUf  built  by  the 
Keystone  Bridge  Co.,  J.  H.  Linrille,  president. — This  is  a 
single-track  railway  bridge,  and  may  be  called  a  long-panel 
lattice  bridge,  or  a  triangnlar  bridge  of  four  systems  of 
triangnlation.  The  permanent  load  is  0.8  ton  per  lineal 
foot,  and  the  assumed  rolling  load  2  tons  per  foot.  (See  Fig. 
63.) 

Bridge  over  the  Conneeticiit  at  Windeor  Loeke,  Messrs. 
James  Laurie  and  Theodore  Q.  Ellis,  engineers. — This  is  a 


Whipple  single-track  railway  bridge.  The  assumed  per- 
manent load,  allowing  for  snow,  is  1.68  tons  per  lineal  foot, 
and  the  rolling  load  1.12  tons.  (See  Fig.  64.) 

Drawbridoes. 

Drawbridge  over  the  Miniteippi  at  Sock  leland,  bnilt  by 
the  Baltimore  Bridge  Co.,  C.  Shaler  Smith,  president  and 
chief  engineer. — This  drawbridge  is  a  reversed  Whipple, 
carrying  a  highway  on  its  lower  chord,  and  a  single-track 
railway  halfway  between  the  two  ohords.  The  permanent 
load  is  1 .85  tons  per  lineal  foot,  and  the  rolling  load  2} 
tons  per  foot.  (See  Fig.  S5.) 
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DrtiKbridge  over  the  Mitnurx  at  BoonviUtf  built  b^  the 
Amerioan  Bridge  Co.,  Hesin.  Hemberle  ft  Coolidge,  en- 


gineera. — This  ia  a  Foit  drawbridge  for  s  (ingle-traok  rail- 
way. The  permanent  load  ia  one  ton  per  lineal  foot,  and 
the  rolling  load  H  tona  per  foot.  (See  rig.  56.) 

Drawbridge  deeigned  by  the  Detroit  Bridge  Co.j  Willard 
S.  Pope,  president  and  chief  engineer. — Thia  ig  a  modified 
Whipple  drawbridge  for  a  aingle-track  railway.  The  per- 
manent load  ia  0.95  ton  per  lineal  foot,  and  the  asaumed 
rolling  load  ia  \i  tona  per  foot.  (See  Fig.  57.) 

Drawbridge  designed  by  MeNairy,  ClaJliH  it  Go, — Thia 
is  a  Poat  drawlmdge,  carrying  a  single-track  railway.  The 
permanent  load  ia  0.76  ton  per  lineal  foot,  and  the  aaaamed 
rolling  load  is  1.5  tona  per  foot.  (See  Fig.  58.) 

Drawbridge  over  White  Jiiverj  near  Jackeot^port,  Ark., 
built  by  the  Baltimore  Bridge  Co.,  C.  Shaler  Smith,  preai- 
dent  and  chief  engineer. — Thia  drawbridge  is  composed  of 
two  Pratt  tmases,  with  independent  snapenaion  system  for 


Fia.54. 

;=  25' 


■f-BJ  f ISO  411,5 jiBB  tias  ieofi jznti39ii!l  ieii  H7oyns  HSU  nag  tZSi  tlS2 


I 


~0      -33    -Bk    -33  -120    -IkS   -IBS   -183  -208  -121,-233  -251  -2Si  -210  -S7B  -UO  -182 

ih'a' 

Fia.OS. 


WX\^I^        +23         i-SO      +83        */2tf-      -1-/73       tilU    +J80       *S/8       -l-MtO 


aJEEH, 


.™t 


3ff7 


F».56. 

-tsr   +ff  ^ff  *»'  *^    *"    •^'^  ^'^    '*' — ^^ 


~+y     +/«'  +.«■  -h/t  i-ie  *st  -tsz   -i-iit  ■riis   tni  tK9  tias  -mil  f2Z2 


X'l'J 


E3 


m: 


Jfio' 


PlO.  87. 

r-sa 


•dstidntog  the  cantilerera  when  the  draw  is  open.  The 
bottom  ehorda  are  stiffened  with  Phoenix  oolnmna,  ao  aa  to 
leaiat  the  compreaaive  atraina  generated  when  the  draw  ia 
open.  The  auapenaion  rods  paas  over  a  tower  which  is 
hinged  at  a,  a,  so  as  not  to  interfere  with  the  contraction 
of  die  top  ehord.    Therefore  in  this  drawbridge  the  girder 


ia  not  continuous.  The  permanent  load  is  }  ton  per  lineal 
foot,  and  the  aaaamed  rolling  load  is  1.12  tons  per  foot. 
(See  Fig.  58.) 

Drawbridge  over  the  Cumberland  at  Clarkeville,  Albert 
Fink  and  F.  V(.  Yaugbn,  engineers. — Thia  is  a  Warren 
girder,  or  triangular  drawbridge  for  a  aingle-traok  railway. 
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FLEXURE,  POINT  OF  (X)NTRAEY— FLIEDNER. 


The  permanent  load  ig  0.55  ton  per  lineal  foot,  and  the 
rolling  load  1.12  tons  per  foot.  (See  Fig.  (0.) 
^  (For  further  information  reference  i«  made  to  the  follow- 
ing publications:  Long-tpan  Railtcay  Jiridga,  Baker; 
Tktoni  of  Bridge  Cotutrnction,  Haupt;  Ctut  and  Wrought 
Iron  Bridge  Contruction,  HnvBEB;  Iron  Tnui  Bridget  for 
Railroadt,  Herhill  ;  Civil  Engintering,  BANKI.tR ;  Siraint 
on  Slrueturet  of  Ironwork,  Shields;  Strength  of  Bridget 
and  Rooft,  Shrete;  Tkeoryof  Straint,  Stonrt;  Engineer't 
Pocicl-Boojt, Tradtwike;  Wrought-IronBridgetiindRoofi, 
Unwin  ;  Manual  for  Railroad  Engineere,  VosB ;  Mechanice 
of  Engineering,  Weisbacb.  See  also  engineer's  reports  on 
tlie  Britannia,  Viotoria,  St  Louis,  Kansas  City,  andQuinoy 
bridges.)  W.  £.  Merrill. 

Flexure,  Point  of  Contrary,  a  point  at  which  a 
enrve  from  being  concave  in  a  given 
direction  becomes  convex,  or  the  re- 
verse. Thus,  S  is  a  point  of  contrary 
flexure  (or  a  point  of  inBeetion)  of 
the  curve  P  S  Q,  because  at  this  point 
the  curve  ceases  to  lie  concave  down- 
ward, and  becomes  convex  downward 
— that  is,  concave  upward.  When  a 
curve  is  concave  downward,  the  dif- 
ferential of  the  ordinate  docroaaet 
algebraically  as  the  abscissa  in- 
creases; the  second  differential  of  the  ordinate  is  therefore 
negative.  When  the  carve  is  convex  downward,  the  dif- 
ferential of  the  ordinate  is  an  increasing  function  of  the 
abscissa,  and  consequently  the  second  differential  of  the 
ordinate  is  potilive.  Hence,  at  a  point  of  inflection  the 
second  differential  must  change  sign,  which  it  oan  only 
do  by  reducing  either  to  0,  or  to  oo  — .  At  a  point  of  in- 
flection the  radiu*  q^  eunmlure  of  the  curve  cnanges  sign 
— .  At  such  a  point  the  radius  of  curvature  is  usually 
equal  to  infinity — that  is,  for  an  infinitesimal  distance  the 
carve  may  be  regarded  as  a  straight  line.     W.  Q.  Peck. 


Contrary  Point  of 
Flexure. 


Flled'ner  (Rev.  Tbeodor),  D.  D.,  one  of  the  most 
raecessful  Christian  philanthropists  of  the  century,  and 
founder  of  the  institution  of  Protestant  deaconesses,  was 
b.  Jan.  21,  1800,  the  son  of  a  clergyman  at  Bppstein  near 
Wiesbaden,  and  d.  at  Kaiserswerth,  the  scene  of  his  labors, 
Oct.  4, 1864.  He  was  a  plain,  nnpretending  German  pastor 
of  great  working  power,  indefatigable  seal,  fervent  piety, 
and  rare  talent  of  organisation.  Left  an  orphan  at  the  age 
of  thirteen,  he  studied  at  Oicssen,  OSttingen,  and  Herbom, 
was  for  one  year  tutor  in  a  family  at  Cologne,  and  began 
to  doubt  his  fitness  for  the  ministry  when  he  received  and 
accepted  in  Kov.,  1821,  what  he  considered  a  providential 
call,  with  the  promise  of  a  salary  of  180  Prussian  dollan>, 
from  a  small  Protestant  colony  at  Kaiserswerth,  a  Roman 
Catholio  town  of  1800  inhabitants  on  the  Lower  Rhine, 
below  DUsseldorf.  He  walked  there  to  save  expense 
to  the  poor  congregation.  Four  weeks  after  he  had  en- 
tered upon  his  duties  the  silk-factory  of  Preyer  t  Peter- 
son, which  furnished  the  chief  support  to  his  parishionera, 
failed.  But  this  failure  proved  his  success.  It  led  bim  to 
undertake,  in  the  spring  of  1822,  a  collecting-tour  to  keep 
the  struggling  congregation  alive.  At  first  he  was  shy  and 
discouraged,  but  a  brother  pastor,  DSring  of  Elberfeld, 
told  him  that  he  needed  only  three  requisites,  "patience, 
impudence,  and  a  ready  tongue,"  and  introduced  him  to 
a  Mr.  Frowein,  who  gave  him  40  thal«rs.  By  the  end  of 
the  same  week  Fliedncr  could  return  with  1200  thalers. 
This  was  only  the  beginning  of  much  greater  things.  By 
experience  and  perseverance  he  became  one  of  the  greatest 
beggars  in  the  service  of  Christ.  The  same  year  (June  1, 
1823)  ho  made  a  tour  to  Holland  and  England,  which  not 
only  resulted  in  a  permanent  endowment  of  his  congrega- 
tion, but  suggested  to  him  the  idea  of  his  Iwnevolent  insti- 
tutions. "  In  both  these  Protestant  countries,"  he  tells  us 
himself,  "I  became  acquainted  with  a  multitude  of  cha- 
ritable institutions  for  the  booeflt  both  of  body  and  sonl ;  I 
saw  sohools  and  other  educational  organisations,  almahouscs. 
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orphaiiagw,  hospitals,  prisosi  >nd  Booieties  for  the  reforma- 
tion of  priaonera,  Bible  and  missioDary  looieties,  etc.  etc.; 
and  at  tne  nme  time  I  observed  that  it  was  a  liriog  faith  in 
Christ  which  had  called  almost  everj  one  of  these  institu- 
tions and  societies  into  life,  and  still  preserred  them  in  ao- 
tirity.  This  evidence  of  the  practical  power  and  fertility 
of  sooh  a  principle  had  a  most  powerful  innaenoe  in  strength- 
ening my  own  faith."  The  practical  Christianity  and  philan- 
thropy of  Holland  and  England  inspired  Fliedner  to  similar 
aeal,  and  he  repaid  the  debt  by  the  happy  influence  which 
his  deaconesses'  establishment  exerted  apon  England  and 
other  ooontries.  Many  a  visit  to  Kaiserswerth  since  that 
time  has  been  an  inspiration  to  noble  deeds  of  charity. 

Fliedner  made  two  mdre  journeys — to  Holland,  England, 
and  Scotland  (in  1S32  and  1853),  in  the  interest  no  more 
of  his  congregation,  bnt  of  his  institutions.  He  also  visited 
the  U.  S.  in  1849.  Twice  he  travelled  to  the  East— in  1851, 
to  aid  Bishop  Qobat  in  founding  a  house  of  deaconesses  in 
Jerusalem,  and  again  in  1857,  when  he  was,  however,  too 
feeble  to  proceed  farther  than  Jaffa. 

In  his  work  he  was  powerfully  aided  by  both  his  first 
and  second  wife,  who  seemed  predestinated  for  him,  and 
had  the  charge  of  his  institutions  at  home  while  he  was 
promoting  their  interest  abroad.  "  Twice,"  said  he,  "have 
I  ezperieneed  that  in  seeking  some  one  for  tiie  servioe  of 
the  tmi,  I  have  found  the  best  blessing  for  myself."  King 
Frederick  William  IV.  of  Prussia  and  his  queen  Elizabeth 
took  the  most  cordial  interest  in  his  labors  for  the  sick  and 
poor,  granted  him  several  audiences,  famished  him  liber- 
ally with  means,  and  founded  a  Christian  hospital  with 
deaconesses  at  Berlin  (Bethany)  after  the  model  of  Kaisers- 
werth. 

Fliedner't  InttitHtinnt. — In  the  parsonage  garden  at 
Kaiserswerth  there  still  stands  the  little  aummer-honse, 
with  one  room  of  ten  feet  square  and  an  attio  orer  It, 
which  was  the  first  asylum  for  released  female  prisoners 
and  the  humble  cradle  of  all  Fliedner's  institutions. 

The  most  important  of  those  is  the  institution  of  Evan- 
gelieal  Deaeonata,  founded  in  1836.  It  was  intended  to 
be,  and  is  in  some  sense,  a  revival  of  the  apostolic  office 
of  deaconesses,  which  oontinned  in  the  Church  for  several 
centuries,  but  it  resembles  more  the  active  sisterhoods  of 
the  Roman  Church,  and  may  be  regarded  as  a  Protestant 
counterpart  of  the  Sisters  of  Charity,  divested  of  all  asostic 
and  monastic  features.  The  apostolic  deaconesses,  inch  as 
Pbtebe,  were  congregational  officers,  and  visited  the  sick 
and  the  poor  at  their  homes.  The  Kaiserswerth  deacon- 
enes  may  also  be  employed  for  parochial  activity  (Ot- 
nuiodepJUge),  but  they  are  usually  connected  with  hospi- 
tals, orphu  asylums,  prisons,  and  other  public  institutions. 
The  immense  usefulness  of  regularly  trained  nurses  is  ap- 
parent in  every  large  city  at  all  times,  and  more  especially 
in  times  of  war  and  raging  epidemics.  This  was  strikingly 
illustrated  by  experience  in  the  Crimean  war  (1856),  which 
first  popularised  the  institution  in  England  through  the 
labon  of  Miss  Florence  Nightingale;  in  the  Sleswick- 
Holatein  war  (1861),  the  Prussian-Austrian  war  (1866),  the 
Franoo-Oerman  war  (1870),  as  well  as  in  our  own  civil  war 
(1S61-45). 

The  ordinary  government  of  the  mother  institution  is  in 
the  hands  of  the  principal  chaplain  or  superintcndenL  The 
sisters  have  a  vote  in  the  election  of  tne  head-sisters  or 
matrons  and  in  the  admission  of  new  deaconesses.  Appli- 
cants must  be  from  18  to  40  years  of  age,  of  sound  health. 
Christian  character,  and  good  elementary  and  domestic 
training ;  they  must  furnish  a  narrative  of  their  previous 
lifey  and  give  the  motives  which  induce  them  to  devote 
themselves  to  this  life.  They  must  undergo  a  probation 
from  six  months  to  three  years,  according  to  circumstances. 
After  this  they  are  either  dismissed  or  consecrated  to  the 
work.  They  take  no  vows,  but  engage  themselves  to  the 
institution  for  five  years,  at  the  end  of  which  they  are  at 
liberty  to  leave  or  to  renew  their  engagement;  but  they  can 
leave  at  any  time  and  marry  by  giving  three  months'  pre- 
vious notice.  They  wear  a  simple,  cheerful,  and  convenient 
blue  dress  and  apron,  with  a  white  cap  and  collar,  and 
receive,  besides  free  living,  twenty-five  dollars  a  year  as 
pocket-money ;  when  sick  or  disabled  they  are  supported 
by  the  institution,  unless  they  have  sufficient  means  of 
their  own.  They  are  divided  into  two  classes — nursing 
sisters  {Pfiegetehmalem)  and  teaching  sisters  (Ltkr- 
Kiumtern).  The  former  attend  to  the  care  of  the  sick,  the 
poor,  the  children,  and  the  prisoners  and  fallen  women 
\Kra»kntpfitgt,  Amienp/Uge,  Kinderpflege,  Oefangtnai- 
tatd  MagdaleHmpfitge) ;  the  latter  train  probationers  for 
Um  office  of  deaconess,  teach  orphans,  eondiut  infitnt 
schools  and  higher  schools  for  girls. 

With  the  House  of  Deaconesses  at  Kaiserswerth  are 
eonneoted  a  hospital,  an  infant  school,  an  orphan  home, 
an  asylum  for  insane  females.  In  1850  more  than  sixty 
Kuserawerth  deaconesses  were  at  work  in  different  places. 


At  the  time  of  Fliedner's  death  the  number  of  deaconesses 
exceeded  400,  in  1866  it  amonnted  to  490,  in  1873  to  547 
(including  144  probationers).  Many  clergymen  also  ap- 
plied to  Fliedner  for  parish  deaconesses,  who  labor  under 
the  direction  of  the  pastor  and  congregation.  In  the  Aus- 
tro-PruBsian  war  of  1866  the  various  "deaconess  bouses" 
of  Germany  furnished  284  nurses  to  the  military  hospitals, 
besides  receiving  a  large  number  of  sick  and  wounded 
into  their  own  establishments;  and  of  these  nurses,  46 
were  from  Kaiserswerth.  The  Mother  House,  fulfils  the 
mission  of  a  large  normal  school  for  the  training  of  women 
to  the  care  of  the  poor  and  suffering,  and  has  given  rise  to 
many  similar  institutions  in  Germany  and  other  lands. 
There  Florence  Kightingnlo  was  inspired  for  her  noble 
mission  in  the  Crimean  war,  and  Dr.  Passavant  for  the  es- 
tablishment of  a  Christian  hospital  in  Pittsburg.  Institu- 
tions of  deaconesses  and  Christian  hospitals  have  since  been 
founded,  mostly,  though  by  no  means  exclusively,  after  the 
model,  and  with  more  or  less  co-operation,  of  Kaiserswerth 
— at  Paris  (founded  by  Rev.  Yermeil  and  Rev.  Valette, 
1841),  at  Strasburg  (1842),  at  Echallens  in  the  Canton  de 
Taud  (1843),  at  Dresden  (1844),  at  Berlin  (1847),  at  Pitts- 
burg (1849),  at  Riehen  near  B&le  (1852),  at  Neudettelsau 
and  Stuttgart  (1856), at  ZUrich  (1858),atHambnrg(185g), 
at  London  (1861),  at  Copenhagen  (1862),  at  Constantinople 
(1852),  at  Alexandria  (1857),  at  Smyrna  (1853),  at  Jerusa- 
lem (1851),  at  Brooklyn,  N.  Y.  (1874).  In  the  year  1873 
there  were  34  houses  of  Protestant  deaconesses,  with  more 
than  1700  sisters. 

LiUratttre. — Fliedxbr:  CoUectenrtite  nack  ffoUandf 
Essen,  1831,  2  vols. ;  Buck  der  Mdrtyrer  der  teangel. 
Kirehe,  1852  leq.,  with  a  supplement,  in  S  vols.;  Ktirze 
Oe$chichte  der  EnUtekH*g  der  enten  evang.  LiehetaiutaUen 
MH  Kaiunwerik  (da  AtyU,  der  Diaktmiumi-Mutttr-HmuM 
w»d  det  HomitaU),  1856;  Jul.  Dissblhotf  (Fliedner's 
successor)  :  Ifaehricht  Uber  dae  JKakonwenverk  in  der 
ekn'etlicken  Kireke  .  .  .  und  Uber  die  Diakonieeen-Anttalt 
SH  Kaitermertk,  6th  ed.  1867 ;  Catbbrixb  Wivkwokth  : 
Life  of  Paetor  Fliedner  of  Kaiterevertk,  translated  from 
the  German  (which  first  appeared  in  the  Kaiternverth 
Almanae  for  1866),  London,  1867;  Miss  Flobcncb  Nioht- 
INOALV  :  Aecouni  of  tke  Inetittttion  for  DeaeoHeMteif  London, 
1851 ;  Deait  Howson  (of  Chester) :  Dearoneateef  London, 
1862 ;  W.  F.  Stkvb!«80!«  :  Pra/tlnij  and  Working,  1862,  re- 
published in  New  York ;  J.  M.  Ludlow  :  IToman's  Work 
in  tke  Ckureh,  London,  1866;  also  the  annual  reports  and 
other  periodical  publications  of  Kaiserswerth. 

Pbiup  Bcbapf. 

Flin'ders  (Matthew),  English  navigator,  b.  in  Lin- 
colnshire in  1760;  went  to  New  Holland  in  1795,  and  with 
Boss  discovered  Bass's  Straits  in  1798.  Exploring  the 
southern  coast  of  Australia,  he  discovered  the  Gulfs  of 
Spencer  and  St.  Yincent.  Putting  in  at  the  Isle  of  France, 
he  was  held  prisoner  by  the  French  there  from  1803  to 
1810,  but  was  released,  and  d.  in  England  July  19,  1814. 
Published  Voyage  to  Terra  Atutralie  in  1814. 

Flinn,  tp.  of  Lawrence  co.,  Ind.    Pop.  067. 

Flint)  a  variety  of  quarts,  massive,  dull-colored,  and 
dark,  with  translucent  edges,  found  especially  in  nodules 
in  chalk-beds,  and  on  miorosoopio  examination  found  to 
consist  largely  of  the  fossil  fruatules  of  diatoms,  the  spioolo) 
of  sponges,  and  the  like.  Its  nodules  frequently  enclose  a 
large  fossil.  Specific  gravity,  2.6.  In  pre-historic  times 
it  was  extensively  used  as  the  material  for  knives,  arrow- 
beads,  and  other  weapons,  its  peculiar  oonchoidal  fracture 
and  sharp  edges  fitting  it  well  for  such  uses.  Its  use  for 
striking  fire  with  steel  and  tinder  is  a  thing  of  the  past,  aa 
is  its  employment  for  a  similar  use  in  firearms.  Flint  is 
employed  in  making  some  kinds  of  glass,  and  ground  flints 
are  an  ingredient  of  poroelain-ware.  Flint  is  in  some  places 
used  as  a  building-stone.  In  the  V.  S.  the  homstoncs  of 
the  palicozoio  limestone  strata  pass  into  flint,  and  have 
been  shown  to  be  of  precisely  similar  origin  to  the  true  cre- 
taceous flint. 

Flint,  tp.  of  Benton  oo..  Ark.    Pop.  1701. 

Flint,  posUtp.  of  Pike  oo.,  III.    Pop.  403. 

Flint,  city  and  tp.,  capital  of  Genesee  oo.,  Mich.,  at  the 
junction  of  the  Chicago  and  Lake  Huron  and  the  Flint 
and  Pin  Marquette  B.  Rs.,  SO  miles  N.  W.  of  Detroit. 
The  Michigan  Institution  for  the  Deaf,  the  Dumb,  and  the 
Blind  is  located  here.  It  has  2  national  banks,  S  weekly 
newspapers,  a  city  hall,  a  court-house,  a  large  union  school- 
house,  7  churches,  II  steam  saw-mills  (manufacturing  about 
50,000,000  feet  of  lumber  annnally),  and  a  ladies'  library 
association.     Citypop.  5386;  tp.  additional,  2142. 

R.  W.  Jehst,  Ed.  "  Genesbe  Democrat." 

Flint  (Abel),  D.  D.,  b.  at  Windham,  Conn.,  Aug.  6, 
1765 ;  graduated  at  Yale  College  1785 ;  was  tutor  at  Brown 
University  1786-90;  and  was  ordained  minister  of  the  Sec- 
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ond  Congrutational  ohnreh  in  Hartford,  Conn.,  Apr.  20, 
1791.  D.  Hsr.  7,  182S.  Published  Otometry  and  Trigo- 
nometry, witk  a  TVeohVe  on  Surveying  (1806),  and  tranilated 
aermons  of  Maisillon  and  Bonrdaloua. 

Flint  (AuDTiif),  H.  D.,  a  distin((nished  author,  pro- 
feamr  in  Mveral  medioal  collogea,  eto.,  b.  in  Petcnham, 
Hasa.,  Oct.  20, 1812 ;  gradaated  in  the  medioal  department 
of  Harrard  University  1833 ;  waa  one  of  the  foundere  of 
the  Buifalo  Medioal  College,  and  profeaaor  of  theory  and 
praotiee  in  it  from  1847  to  1853.  Alao  eatabliahed  the  Buf- 
falo Uedieal  Journal,  In  ISl-t  waa  called  to  the  Raah 
Medical  College  in  Chicago.  Ocoupied  for  foar  yeara  the 
chair  of  theory  and  practioe  in  the  medical  department  of 
the  Univeraity  of  Iioniarille,  and  for  three  wintera  (IS58- 
61 )  waa  profeaaor  of  clinical  medicine  in  the  New  Orleana 
School  of  Medicine.  He  removed  to  New  York  City  in 
ISit,  waa  made  one  of  the  attending  p^iyaiciana  to  Bellevue 
Hospital,  and  appointed  to  the  ohair  of  principles  and  prac- 
tice of  medicine  and  clinical  medicine  in  the  Bellevue 
Hoapital  Medical  College,  a  position  he  now  holda.  Alao 
for  a  brief  time  filled  a  profeaaorship  in  the  achool  of  the 
Long  laland  Medical  College  Hoapital.  Dr.  Flint  ia  the  au- 
thor of  aeveral  atandard  works  in  the  profeaaion.  In  1852 
he  published  clinical  reporta  On  Continued  Fever;  Chronic 
PUuriey  in  1853;  Dysentery,  1853;  Phyaieal  £jrploration 
til  the  Viagtmeit  of  Dieecue  of  the  Eeepirqtory  Orgaiie, 
1856;  />i'<«a«e<o/(Ae£r(!ar(,  1859-70;  Prineiplet  and  Prac- 
tice of  Medicine,  1866.  Some  of  theae  worka  have  passed 
through  several  editions.  Paul  F.  Eve. 

Flint  (AusTiir,  Jb.),  H.  D.,  son  of  the  preceding,  b.  at 
Northampton,  Maaa.,  Mar.  28, 1836  ;  atndied  medioine  1854- 
66  at  the  univeraity  of  Louiaville,  Ey .,  and  gradaated  1857 
at  the  Jefferaon  Medioal  College,  Philadelphia ;  waa  editor 
of  the  Buffalo  Uedieal  JoumeU,  and  professor  of  physiology 
and  microeoopioal  anatomy  in  the  Univeraity  of  Buffalo 
1858-50 ;  beosme  professor  of  physiology  in  the  New  Tork 
Medical  College  1851),  and  in  New  Orleans  Medical  School 
1860 ;  studied  in  Europe  under  Bernard  and  Robin,  and  in 
1861  became  profeaaor  of  phyaiology  and  microscopical 
anatomy  in  Bellevue  Hospital ;  ha*  held  the  chair  of  physi- 
ology in  Long  Island  College  Hospital ;  author  of  The 
Pht/eiology  of  Man  (5  vols.,  1866  tea.).  Manual  of  Chemical 
BtamifMtion  of  Urine  (1870),  and  A«i«  Excretory  function 
of  the  Z«mr(1869),  which  received  a  prixe  from  the  French 
Academy  of  Sciences.  Hia  laat  appointment  ia  that  of 
surgeon-general  of  New  York  State,  by  its  governor. 

Flint  (Chables  Lewis),  b.  at  Middloton,  Mass.,  May  8, 
1824;  graduated  at  Harvard  University  In  1840;  atndied 
law,  but  in  1852  became  aeoretary  of  the  State  Board  of 
Agriculture  of  Miusaohuaotts,  a  position  which  he  still 
holds  (1874).  Besides  full  and  valuable  annual  reports,  he 
has  publiahed  The  Agriculture  of  Muteaehueelle  (3  Tola., 
1853-34),  Orauet  and  Forage  PlanU  (1857),  Milch  Come 
and  Dairy  Farming  (1859),  Harris's  Intectt  Injurioue  to 
Vegetation,  and,  with  0.  B.  Emeraon,  Manual  of  Agricul- 
ture, a  text-book  for  aohoola. 

Flint  (Henrt),  b.  at  Dorcheater,  Maas.,  1675 ;  graduated 
at  Harvard  Univeraity  in  1693 ;  was  tutor  in  Harvard  Col- 
lege, Maaa.,  1705-64,  and  d.  Feb.  13, 1760.  In  1700  waa 
made  a  fellow  of  Harrard  Univeraity.  A  volume  of  twenty 
of  hia  aermona  waa  publiahed  in  1739. 

Flint  (He:<rt  M.),  American  writer  in  the  New  Tork 
World  over  the  aignatura  of  "  Druid,"  wrote  alao  Life  of 
Sttphen  A.  Douglaa,  Mexico  under  Maximilian,  Hietoryand 
Statiftici  of  the  Jiailroad*  of  the  V.  S.,  and  d.  at  Camden, 
N.  J.,  Dec.  12,  1868. 

Flint  (Jacob),  American  clergyman,  b.  at  Reading, 
Mass.,  Aug.  7,  17G8;  graduated  at  Harvard  University 
1794,  and  was  ordained,  June  10,  1798,  as  minister  at  Co- 
hasset,  Maas.  Published  a  history  of  that  town  in  Maeea- 
ehuteni  Hittorical  CoUeelione,  etc.,  and  d.  Oct.  11, 1836. 

Flint  (JosncA  Barker),  M.  D.,  b.  at  Cohasset,  Mass., 
Oct.  13,  1801;  graduated  at  Harvard  Univeraity  in  1820; 
practised  in  Boston  from  1825  to  1837;  was  professor  of 
surgery  in  the  Louisville  (Ky.)  Medioal  Institute  from 
1837  to  1849,  and  from  1849  to  his  death  at  Louisville,  Mar. 
19,  1864,  had  the  same  chair  at  the  Kentucky  School  of 
Medioine  in  that  city.  Waa  for  several  years  a  member  of 
the  Massachaactia  legislatnro. 

Flint  (MicAH  P.),  b.  at  Lnnanbnrg,  Mass.,  in  1807; 
studied  law,  and  waa  admitted  to  the  bar  in  Alexandria, 
Miss.  In  1826  he  published  at  Boston  The  Bunter,  and 
Other  Poem;  contributed  freely  to  the  Wettem  Beview,  and 
d.  in  1830.    A  son  of  Ber.  Timothy  Flint. 

Flint  (TmoTHT),  b.  at_  Reading,  Mass.,  July  11,  1780; 
graduated  at  Harvard  Univeraity  in  1800 ;  was  a  Congre- 
gational minister  at  Lunenburg,  Mass.,  from  1802  to  1814. 
In  Sept.,  I8I5,  went  as   missionary   to   the  Mississippi 


nati,  0.,  and  on  the  banks  of  the  Bad  River  In  Loidsiant. 
Returned  to  Maataohusetts  in  1826,  and  toned  hii  attention 
to  litaratore.  In  1833,  at  New  York,  edited  the  dicker- 
backer;  in  1827-30  edited  The  WeiUm  Monthly  Magatine. 
Returned  to  New  England  1840  from  the  South-west.  Mr. 
Flint  published  Geography  and  Jfietory  of  the  Wettem 
Statee  t»  the  Mitei—ippi  Valley  (1828),  besides  various 
novels,  Leeturee  oh  ifalural  Hutory,  etc.;  had  consider- 
able fame  as  a  chemist  and  was  one  of  the  moat  active  and 
noteworthy  of  the  American  litttrateure  of  his  time.  D.  at 
Salem,  Mass.,  Aug.  16,  1840. 

Flint  Glass,  one  of  the  varieties  of  glass  which  eon- 
tain  a  large  percentage  of  lead,  powdered  flint  was  for- 
merly used  in  the  manufacture,  whence  the  name.  The  beat 
of  white  sand  (51  parts),  a  tolerably  pure  carbonate  of  pot- 
ash (16  parts),  minium  or  litharge  (28  parts),  and  salt- 
petre (4i  parts)  are  naed  as  principal  ingredienta;  a  little 
manganeae,  arsenic,  baryta,  and  lime  are  added  to  correct 
any  discoloration.  Flint  glass  is  used  largely  in  the  man- 
ufaoture  of  achromatic  lenses,  and  grades  inferior  to  the 
very  finest  are  used  in  making  bottles,  table-ware,  and 
other  glass  gooda,  cither  blown  or  moulded.   (See  Glass.) 

Flint  HiU,  tp.  of  Coosa  oo.,  Ala.    Pop.  637. 

Flint  Implements,  a  name  naed  to  designate  the 
tools  made  of  stone,  chiefly  of  flint,  used  by  savages  who 
have  no  knowledge  of  metals.  If  we  assume  that  man's 
original  condition  was  a  savage  one  (which  is  by  no  means 
universally  conceded  to  be  true),  it  is  probable  that  hia 
clothing  and  utensils  hare  been  the  result  of  a  long  aeriea 
of  diacoveriea  and  inventiona,  which  have  been  the  meana 
of  a  aeriea  of  advancing  steps  towards  civilisation.  It  is 
certain  that  very  early  races,  like  modem  savages,  fabri- 
cated their  implements  from  stone,  and  chiefly  tnm  flint, 
and  that  at  a  later  stage  bronse,  and  at  a  still  later  stage 
iron  utensils  were  employed.  The  period  during  which  any 
people  have  employed  stone  implements  only  may  be  termed 
the  ilone  age.  The  pre-historic  Stone  Age  has  been  sub- 
divided into,  flrst,  the  time  when  only  the  rough  flints  or 
flakea  of  atone  were  naed,  or  the  Palmolithie;  and,  second, 
the  time  when  the  edges  of  the  knives  were  sharpened  and 
the  surfaces  polished,  or  the  Heolithie. 

The  more  common  flint  implements  are  known  as  eelie, 
fh>m  the  Welsh  eellt,  a  "flint."  They  are  the  more  com- 
mon hatchets,  adses,  or  ehisdi  of  stone,  and  ar«  of  three 
aorta :  flrst,  thoae  which  have  bean  aimply  chipped  ont  in 
a  more  or  loaa  careful  manner ;  aaeond,  those  woieh,  after 
being  fashioned  by  ohipping,  have  been  ground  at  the 
edges;  and  third,  those  which  have  bean  amoothed  over 
the  whole  surfaoa.  The  implementa  are  hatchets,  adies, 
chisels,  gouges,  picks,  perforated  ajcas,  hammen,  mining- 
tools,  pestles,  grindstones,  whetstones,  saws,  aerapera,  awla, 
drilla,  knivea,  daggera,  lanee  or  apear  heada,  javalina,  ar- 
row-heada,  fiaking-toola,  aling-atonea,  balla,  alick-atonea, 
ainkera,  weights,  diaka,  oupa,  apindle-whorla,  and  peraonal 
ornaments. 

The  presence  of  manufactured  celts  is  auSlcient  evidence 
of  the  eziatence  of  man  in  the  abacnce  of  hia  bonea.  Aa 
the  flinta  have  been  found  in  connection  with  the  remains 
of  extinct  animals,  soma  have  suppoaed  that  in  palaeolithic 
timea  man  waa  contemporary  with  the  woolly  elephant  and 
rhinoceroa,  cave  lion,  cave  bear,  cave  hyaena,  hippopotamus, 
and  othera.  In  the  neolithic  period  the  animals  were  chiefly 
thoae  of  exiating  races,  the  ones  juat  mentioned  having  dia- 
appeared.  C.  H.  Hitchooce. 

Flint  River  riaes  in  Clayton  cc,  Ga.,  and  flowa  flrst  in 
a  B.  B.  E.  and  then  in  a  B.  B.  W.  course  to  the  B.  W.  corner 
of  the  State,  where,  joining  the  Chattahoochee,  it  forma  the 
Appalaohicola  River.  It  is  300  miles  long,  and  navigable 
during  high  water  to  Albany  by  light-draught  eteamera, 
and  at  all  times  by  larger  steamers  to  Bainbridge,  60  miles 
iVom  ita  month. 

Flint  River,  in  Michigan,  riaea  in  Lapeer  co.,  flows 
100  miles  W.  and  N.  W.,  and  falla  into  the  Shiawasoc,  an 
aflluent  of  the  Saginaw.     Its  lower  part  is  navigable. 

Flint  River,  tp.  of  Des  Moines  oo.,  Ia.    Pop.  1278. 

Flint'shire,  maritime  county  of  North  Wales,  Eng- 
land, situated  between  the  Irish  Sea  and  the  river  Uoo. 
Ita  area  ia  289  aquare  milea;  pop.  76,246.  The  coast  is 
low  and  aandy,  except  along  the  eatuary  of  the  Deo.  Par- 
allel with  the  Dee  runa  a  range  of  hills,  rising  in  Oarrey 
to  825  feet.  The  plaina  and  the  valea  are  fertile,  and  pro- 
duce wheat,  oata,  and  barley.  The  hilla  yield  coal  and  ores 
of  iron,  tine,  copper,  ailver,  and  eapecially  lead;  one-fourth 
of  the  lead  produced  in  Great  Britain  ia  aupplied  by  Flint- 
ahire.  Cotton  is  the  main  manufacture.  Flintahire  Bends 
two  membera  to  Parliament,  one  for  the  counfy  and  one 
for  the  district  of  Flint.  Flint,  Mold,  St.  Asaph's,  and 
Hawarden  are  the  ohief  towns. 
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FUp'pea  Bar'rea«  tp.  of  Mwioa  eo..  Ark.  Pop.  3&0. 
Float'iBff  Bat'teriea,  a  nama  giTon  to  the  he»Trar 
ufd  nore  cumbrous  class  of  iron-elad  or  shot-proof  Tea- 
sels. In  the  great  siege  of  aibraltar  (1779-83)  the  usail- 
snts  employed  them,  but  without  suoeess.  At  Kinbum  in 
]8i4  they  were  oaed  with  advantage  against  the  Russians, 
bat  at  present  they  are  built  almost  exoluairely  for  dafen- 
live  pupoaas. 

Floating  Islanda  ai«  either  aitiflcial  or  natural.  To 
the  former  class  belong  the  c\inampat  of  tho  Mezioao 
lakes,  which  were  observed  by  Cortes,  and  some  of  which 
still  exist.  They  are  formed  by  plaoing  the  lake  mud  upon 
loata  or  rafts  of  wicker-work  eorered  with  tuU  reedi.  In 
the  lakes  around  Cashmere  there  are  floating  gardens  made 
by  plaoing  lake  mud  upon  large  strips  of  marsh  turf.  The 
objeot  of  this  process  is  to  aaeape  the  floods  which  fr«- 
quently  destroy  the  crops  in  the  lowlands  of  that  region. 

Natural  floating  islands  are  fooad  in  many  lakea.  They 
frequently  oonsist  of  eonaiderable  pieces  of  marah  turf  held 
together  by  willow  roots  and  the  like,  and  torn  from  their 
•oft  muddy  beds  by  inundations  or  swift  currents.  Some 
of  these,  anchored  by  long  roots,  rise  and  fall  with  the 
vater.  Some  an  buoyed  up,  apparently  by  bubble!  of 
marsh-gaa  beneath  the  surface.  Beveral  floating  islands 
ia  £arope  are  large  enough  to  serra  as  pastures.  Floating 
islands  ooour  in  many  American  lakes  wnich  are  being  filled 
by  the  growth  of  regetation  and  the  formation  of  peat.  A 
typieal  azaoaple  of  these  may  be  aeeu  in  Lake  Menomenaok 
«a  the  line  between  Haasaohosetts  and  Mew  Uampshira. 
Ibis  island  has  an  area  of  about  5  acres,  and  ia  oorered 
with  small  treea  from  5  to  2i  feet  in  height.  It  was  for- 
merly in  Wiuohandon,  Mass.,  but  has  now  floated  2  miles 
ap  the  lake,  and  into  New  Uampshiro.  In  the  great  flood 
of  1874  several  islands  or  natural  rafls  from  the  Misaia- 
(ippi  were  observed  floating  out  to  sea,  bearing  a  freightof 
fivrng  animals,  birds,  and  reptiles.  Similar  floats,  with  liv- 
ing trees,  have  been  seen  over  100  miles  from  the  month  of 
the  Ganges  in  time  of  flood.  Doubtless  both  plants  and  ani- 
aals  have  had  their  habitats  widely  extended  in  this  way. 

Floating  Warehoaaea  have  been  eonatmcted,  chiefly 
in  French  porta.  They  are  deaigned  for  the  reception  of 
gnapowder,  nitro-glyeerine,  petroleum,  and  other  nnnaually 
daagerooa  warea.  They  are  aoehored  in  plaoea  which  are 
lenote  from  quays,  shipping  anchorages,  or  baildioga,  and 
are  thna  not  only  leaa  liable  to  be  fired,  but  in  case  of  their 
explosion  will  do  eomparatively  little  damage  to  other 
property. 

FlobecQf  town  of  Belgium,  in  the  province  of  Hainant, 
has  distilleries,  weaving  and  spinning  factories,  and  com 
sad  oil  mills.     Pop.  &2S8. 

Flodden  Field,  the  last  point  of  the  Cheviots,  the 
place  where  King  James  IV.  of  Scotland,  after  crossing 
the  Border  on  Aug.  22, 1513,  with  an  army  of  over  30,000 
men,  took  up  his  position,  and  where,  on  Sept.  9,  the  bloody 
battle  was  fought  in  which  the  king  waa  killed  and  the 
Scottish  army  deatroyed. 

Flodoard,  or  Frodoard,  canon  of  Rheima,  b.  at 
Kpamay  894  a.  d.,  opposed  the  intrusions  of  the  civil 
power  into  the  aS'airs  of  the  Church,  and  waa  imprisoned 
therefor;  author  of  French  annals  {CkronicoH,  919-960);  a 
history  of  the  Rhomish  Church ;  the  Triampkut  Chritti,  a 
BUtnotl  work,  etc.  He  became  an  abbot,  and  d.  Har.  28, 
900.  His  Ckraaicoa  ia  a  work  of  much  value  to  the  his- 
torian. Largo  portions  of  bis  writings  are  extant,  and 
hare  been  printed. 

Floetx,  a  Qerman  term  formeriy  applied  to  the  strati- 
fied or  sedimentary  rocks. 

Floc'giBgt  the  infliction  of  stripes  or  blows  of  the  whip 
or  soourgs,  especially  when  directM  by  a  court  of  Justice 
or  other  public  authority.  Corporal  punishment  has  from 
the  earliest  ages  been  inflicted  as  a  recompense  for  various 
offences.  In  the  form  of  tho  bastinado  it  is  still  exten- 
sively employed  in  the  East.  In  ancient  Rome  scourging 
might  not  be  administered  to  a  eitiien,  for  it  waa  looked 
upon  as  giving  the  deepest  dishonor  to  its  victim.  It  waa, 
however,  frequently  employed  aa  a  punishment  for  those 
who  were  not  oitiaena,  and  waa  adminiatared  with  a  rod. 
In  modeni  Europe  it  ia  not  quite  extinct.  Ita  aeverest  form 
is  by  the  knout  in  Rnasia,  where  it  is  much  less  frequent 
and  serere  than  it  formerly  waa.  In  Qroat  Britain  it  exista 
aa  a  means  of  prison  diaeipline,  as  well  aa  a  regular  punish- 
ment in  the  army  and  nai^.  In  the  U.  S.  army  and  navy 
it  has  been  aboliahed,  aa  well  aa  in  moat  of  the  States,  Dei- 
aware  being  (1874)  a  noteworthy  exception.  Plogging  in 
the  public  sohoola  ia  porhapa  not  naknown  ia  the  regioas 
remote  from  the  influence  of  tho  progreasive  spirit  of  the 
time,  but  the  mild  forms  of  corporal  punishment  usually 
employed  in  our  schools  do  not  deserve  so  harsh  a  name  as 
floggiug. 


Flood,  tp.  of  Darlington  oo.,  S.  C.    Pop.  882. 

Flood  (Rt.  Hon.  Hcxar),  an  Irish  orator,  b.  1732,  was 
sdnoated  at  Dublin  sad  Oxford;  first  entered  the  Irish  Par- 
liament in  1759;  was  sworn  of  the  privy  council  for  Oreat 
Britain  as  well  as  for  Ireland  in  1775;  waa  vice-treasurer 
of  Ireland  1775-.81;  and  entered  the  British  Parliament  in 
1783.  Hia  apeeohas  are  noteworthy  for  their  fiae  atyle  and 
logical  method.  He  waa  an  eloquent  advocate  of  reform 
for  Ireland,  but  the  purity  of  hia  motivea  has  been  quea- 
tioaed.  Author  of  some  poems  and  a  vol.  otSpeeeiei  (1787). 
D,  Deo.  2,  1791.  (See  his  Lf/e  and  Corrapoudenet,  by  W. 
Flood,  1838.) 

Flood-plain,  a  plateau  which  borders  many  streams 
above  their  general  water-level,  but  which  is  covered  by 
their  periodical  or  oocasional  floods.  The  flood-plain  is 
swept  oy,  and  often  covered  with,  deposits  Crom  the  turbid 
waters  of  fVeBhets.  Thus,  it  is  built  up  to  and  maintained 
at  a  nearly  uniform  height  When  left  beyond  the  reach 
of  the  stream  by  the  cutting  down  of  its  bed,  the  flood- 
plain  becomea  a  terraoe.  J.  S.  Niwbiiirt. 

Floor,  the  lower  sarfae*  of  any  room  ia  a  bnildtng,  or 
the  upper  aurfsee  of  the  structure  which  separates  one 
story  of  a  building  fkom  another.  Floors  arc  usually  hori- 
sontal,  but  are  sometimes  inclined,  or  so  curved  as  to  pre- 
sent an  upward  concavity,  especially  in  public  halls  and 
theatres.  Floors  are  variously  supported  aocording  to  the 
purpose  of  their  oonstmetion.  Oraiaarily,  the  floor- boards 
are  laid  upbn  simple  joists,  which  are  stiffened  by  stmts, 
the  ceiling  of  the  room  below  being  applied  to  the  lower 
edges  of  the  same  joists.  For  deadening  the  sounds  which 
may  pass  through  floors,  sometimes  a  double  series  of 
Joists,  or  even  a  mora  complicated  system  of  carpenter- 
work,  is  nsed.  Floors  are  best  made  of  narrow  boards,  the 
timber  of  the  long-leaved  Southern  pine  being  a  favorite 
material.  A  handsome  floor  may  be  made  by  alternate 
strips  of  pine  and  black  walnut.  Such  floors  are  naually 
ktpt  oiled  or  waxed  with  beeswax,  and  should  bs  often 
rubbed  and  polished.  Parqueterie,  veneers,  wood-oarpet- 
ing,  encaustic  tiles,  and  even  mosaics,  an  sometimes  seen 
upon  floors,  but  leas  frequently  in  this  country  than  In  Eu- 
rope. Hen  the  eheapneas  and  excellence  of  carpeta  an  anoh 
that  persons  in  very  moderate  cirenmstances  can  afford  to 
buy  good  carpets,  whieh  not  only  may  be  tastefully  aad 
artistically  designed,  but  ara  eonducive  to  health  and  com- 
fort. The  floors  of  warehouses  for  heavy  goods  require 
special  oonstniotions,  such  as  trusses  or  arches,  for  their 
support. 

Floor-cloth  Is  composed  of  oil-painted  canvas,  both 
sides  being  painted  with  one  or  man  coats,  and  afterward 
printed  on  one  side  with  designs  in  colors.  Floor-clotbs 
ara  usually  printed  by  hand  by  the  old  method  of  block- 

firinting.  The  compounds  linoleum,  kamptalioon,  and  tho 
ike  arc  substitutes  for  common  floor-clotha,  and  an  made 
by  patented  procesaea.  India-rubber  is  an  ingredient  of 
some  of  these,  and  they  ara  often  stiller  under  foot,  and 
warmer,  but  less  durable  than  good  oil-cloth. 

Flo'ra  was  early  worshipped  among  the  Romans  as  the 
goddcaa  of  flowera  and  of  spring,  and  waa  identified  with 
the  Oreeian  Chloria.  A  temple  waa  vowed  to  her  by 
Tatius,  and  a  flamen  appointed  to  serve  at  her  altar.  Her 
temple  waa  aituated  near  the  Circus  Maximus,  and  an  an- 
nual festival  was  held  in  her  honor  between  the  28th  of 
April  and  the  3d  of  May,  when  every  licentious  extrava- 
gance was  indulged  in  by  tho  populace.  She  was  npre- 
aented  bearing  the  cornucopia  filled  with  flowers.  A  late 
tradition  says  that  she  was  a  wealthy  courtesan  who  be- 
queathed her  riches  to  the  city  on  condition  that  she 
snottld  lie  worshipped. 

In  botany,  the  term  Jlora  is  a|lplied  to  the  oolleotive 
regetation  of  a  country  or  district,  and  has  been  extended 
in  its  signifioanoe  so  aa  to  include  the  fossil  forms  of  plant- 
life  found  in  any  geological  formation.  The  name  is  to 
botany  what  /autm  ia  to  soology.  It  is  applied  also  to  a 
work  which  enumerates  and  describes  the  plants  of  any 
particular  country.  A  Jlora  would  include  only  such  plants 
OS  wen  indigenous  to  the  region,  or  such  adventitious  ones 
aa  had  become  completely  naturalized.  The  author  some- 
times endeavors  to  present  his  flora  in  such  a  way  that  it 
may  be  not  merely  a  list  of  plants  of  the  specified  region, 
but  an  indication  alao  of  their  geographical  distribution, 
habits,  and  utility.  In  writing  the  name  of  such  a  work 
the  termy7ara  ia  followed  by  an  adjective  expressing  the 
country  included,  aa  Flora  Amerieaiui,  Flora  Lappmiica, 
etc.  W.  W.  Bailxt. 

Flora,  tp.  of  Boone  ao^  HI.    Pop.  1273. 

Flora,  post-T.  of  Clay  co.,  HI.,  94  miles  E.  of  St  Lonia, 
Mo.,  at  the  crossing  of  the  Ohio  and  Mississippi  and  the 
Springfield  and  Illinois  South-eastern  R.  Rs.  It  has  8 
churehea,  ia  the  place  of  the  diatrict  fair,  oontaina  about  50 
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FLORA— FLORENCE. 


(tores  and  ihopa,  1  national  and  1  Baringa  bank,  2  flonr- 
ing-milla,  1  weekly  newipapor,  and  2  monthl;  magaxines. 
Pop.  1339.  M.  L.  WiLSOif,  Pdb. 

"  SoDTHEIUf  III/.  JoOBSAL"  ASD  "  MOSTHLIT  LeTTBR-BoI." 

Flora,  tp.  of  Benrille  oo.,  Minn.    Pop.  269. 

Flora  Falls,  a  beantifVil  eaaoade  and  poat-r.  of  Stony 
Point  tp.,  Roekland  Co.,  N.  Y.,  on  Flora  Creek,  which  has 
worn  a  ravine  in  the  sandstone  for  100  feet. 

Florial  (the  "flowery"),  the  eighth  month  In  the  re- 
publioan  calendar  of  France,  which  from  Not.  21, 1793,  to 
Sept.  9, 1S05,  waa  used  in  place  of  the  Oregorian.  fIor6al 
began  Apr.  19-22,  and  ended  May  lS-21. 

.  Flore,  Order  of  [so  called  from  Florit  (%  place  near 
Cosenza),  the  seat  of  the  first  abbey],  a  branch  of  the  Cis- 
tcrciana,  including  convents  of  nuna  as  well  as  those  of 
monks.  It  was  founded  by  Joachim  of  Floris  in  11S9, 
and  being  Buspected  of  maintaining  the  heresies  of  its 
founder,  it  never  flourished.  In  1505  most  of  its  convents 
Joined  the  Cistercians  and  other  orders. 

Flor'ence  [It.  Fireme'],  province  of  Italy,  comprises 
an  area  of  2H4  square  miles,  with  a  population  of  763,821. 
It  ia  one  of  the  most  productive  provinces  of  the  country; 
wheat,  wine,  and  silk  are  extensively  produced. 

Florence  [It.  Firmz»,.  with  the  epithet  Za  Bella], 
a  city  of  lUly,  is  situated  in  lat.  43°  46'  36"  N.  and  Ion. 
11°  15'  30"  E.,  in  the  beautiful  valley  of  the  Amo,  mostly 
on  the  northern  bank.  Pop.  in  1871, 167,093.  It  is  one  of 
the  most  beautiful  and  interesting  cities  of  Italy,  and  a 
principal  seat  of  art  and  science,  Oreat  and  splendid  even 
in  former  times,  it  made  great  progress  in  sise  and  beauty, 
as  the  capital  of  the  new  kingdom,  from  1865  to  July  1, 
1871.  The  inner  part  of  the  city  was  formerly  surrounded 
by  a  wall,  but  gardens,  palaces  and  monasteries  cover  the 
neighboring  hUls.  During  the  recent  expansion  of  the 
oity  the  wall  was  thrown  down  on  the  eastern  aide,  and 
here  a  new  eity  arose,  in  the  midst  of  which  ia  aituated  the 
beautiful  Piazia  d'Azeglio.  The  inner  part  of  the  city 
has  been  made  brighter  by  the  oonstruotion  of  new  and 
wider  streets,  and  new  and  beautiful  palaoes  are  added  to 
the  great  number  of  old  and  celebrated  monuments.  The 
Amo,  dammed  up  to  100  paces  breadth,  is  provided  with 
quays,  called  Lungamo,  and  six  bridgea  connect  the  differ- 
ent parte  of  the  city  with  each  other.  These  bridges  and 
quays,  with  the  Via  della  Scala  and  Via  Maggio,  form  the 
liveUest  parts  of  the  oity,  and  more  than  twenty  public 
squares,  surrounded  by  beantifnl  buildings,  adorn  iL 
Among  these  public  squarea  the  most  remarkable  is  the 
Piazza  del  Qranduca,  now  called  the  Piasza  della  Signoria, 
which  is  very  rich  in  works  of  art  It  contains  the  great 
fonntain,  adorned  with  twelve  bronie  statues  by  Qian  of 
Bologna;  the  beautiful  equestrian  statue  in  bronze  of 
Cosimo  I.,  by  the  aame  artist;  the  colossal  Neptune  and 
the  Tritons  of  marble  by  Ammanato;  and  the  statue  of 
Heroulea  by  Bandinelli.  The  old  palaces  stand,  generally, 
among  common  houses  in  narrow  streets,  and  their  heavy 
and  massy  architecture  gives  them  a  gloomy  character.  In 
the  Middle  Ages  they  served  as  strongholds.  They  were 
built  of  large  blocks  of  freestone,  with  battlements,  and 
often  with  towera,  but  without  any  exterior  embellishmants. 
They  are  now,  moreover,  blackened  by  age.  In  the  interior 
they  contain  courtyards,  with  arcades  from  which  stairs 
lead  into  the  halls.  One  of  the  most  interesting  palaoea  ia 
the  Palazzo  Vecchio,  or  Palazzo  della  Signoria,  at  one  time 
the  eeat  of  the  Florentine  magiatrature,  and  from  1365  to 
1871  of  the  Italian  Parliament.  The  Palazzo  Pitti,  built  by 
BmnelleschI,  and  the  residence  of  Victor  Emmanuel  while  in 
Florence,  ia  oneof  the  most  magnificent  palaces  which  exists. 
It  contains  the  Oalleria  Pitti,  the  finest  collection  of  pictures 
in  the  world,  and  the  Pitti  and  Ufllzi  collections  are  now  con- 
nected by  a  long  gallery,  passing  over  the  Ponte  Vecchio, 

Remarkable  among  the  ecclesiastical  bnildings  is  the 
cathedral,  555  feet  long,  340  feet  broad.  Amolfo  da  Oolle 
commenced  the  building,  and  continued  it  until  1310;  Oi- 
otto  snooeeded  him,  and  Bmnelleaehi  finished  it  in  1436. 
The  marble  covering  of  the  cathedral  is  rich  and  varied; 
especially  is  that  of  the  campanile  delicate  and  fine  in  color. 
Very  interesting  is  the  constmction  of  the  ranlts  of  the 
baptistery  of  San  diovanni,  belonging  to  the  cathedral 
and  situated  to  the  west;  and  widely  known  are  the  three 
doors  of  bronze,  especially  that  of  the  eaatem  gate  by  Ghi- 
berti.  The  ohnroh  of  Santa  Orooe,  commenced  in  1294  by 
Amolfo  di  Oambio,  871  (bet  long  and  113  feet  broad,  has 
eleven  chapels,  and  contains  the  tomba  of  Michael  Angelo, 
Alfierl,  and  Machiavelli,  and  a  monument  of  Dante.  A 
moat  intereating  building  is  the  Loggia  del  Lanzi,  a  hall 
commenced  in  1376,  and  finished  by  Benci  di  Clone  and 
Simone  di  Francesco  Falenti  after  a  plan  by  Orcagna.  It 
contains  maaterpieoes  of  marble  and  bronze — the  Veatala, 


the  Loggia  del  Lanzi  and  the  Palazzo  Vecchio  is  situated 
the  Palazzo  degli  Uffizi,  containing  the  world-famous  col- 
lections of  statuary  in  marble  and  bronze  (the  group  pf 
Niobe  and  the  Medicean  Venus),  of  cameos,  pietnrea 
( Ventu  by  Titian,  the  Holy  Family  by  Michael  Angolo), 
and  erayona. 

Florence  has  two  forts,  but  is  not  t«gnlarly  fortified. 
The  Industry  of  the  oity,  formerly  flourishing,  is  remark- 
able now  only  in  works  of  art,  mosaio,  and  jewelry;  its 
manufactures  of  silk,  velvet,  and  woollen  have  decreased 
rery  much. 

Florence,  originally  a  Roman  colony  in  Etmria,  was  a 
flourishing  oity  at  the  time  of  Christ.  Under  Totila  it 
was  destroyed,  but  rebailt  under  Charlemagne.  The  Ger- 
man emperors,  especially  Otho  the  Great,  favored  the  city 
in  many  ways;  and  aa  its  position  was  of  much  oonac- 
qnence  in  military  respects,  many  knights  settled  here, 
and  early  the  nobles  held  the  ascendency.  Parties  fought 
in  Florence  ai  in  other  cities ;  nevertheless,  in  the  ninth 
and  tenth  oenturiea  it  became  a  centre  of  civilization,  and 
increased  its  political  importance  by  conc^nering  the  neigh- 
iraring  cities  and  towns.  In  the  beginning  of  the  twelfth 
century  it  threw  off  the  authority  of  tho  German  emperors 
and  established  a  republic,  and  in  1198  it  headed  the 
union  of  the  Tuscan  cities  against  PbiUp  of  Suabia.  In 
the  beginning  of  the  thirteenth  eentury  Florence  was  gov- 
erned by  a  podestll,  who,  however,  hdd  the  supreme  au- 
thority only  In  matters  of  Justice;  the  administration  and 
the  political  power  depended  on  six  consuls  and  a  mu- 
nicipal oouncU  of  100  citizens.  The  republic  had  an  oli- 
garchical character,  but  although  it  was  convulsed  by  the 
civil  wars  between  tba  Guelphs  and  the  Ghibellinea,  the  city 
still  increased  in  power.  In  1078  the  enlargement  of  the 
city  made  a  second  wall  neceasnry,  and  between  1284  and 
1327  the  third  wall,  the  preaent  one,  waa  bnilt.  In  1222, 
Florence  conquered  Piaa,  and  gained  great  commercial  ad- 
rantages;  in  1332  it  conquered  Piatoja,  in  1333  Massa,  and 
soon  it  ruled  over  the  whole  of  Tuscany.  The  authority 
of  the  nobility  began  to  decrease ;  the  citizens  acquired 
ascendency,  and  in  1378  the  democracy  gained  a  de- 
cided victory,  Salvestro  de  Medici,  a  plain  citizen,  becom- 
ing goniUoniere.  It  was,  however,  Giovanni  de  Medici, 
the  banker  of  the  pope  and  a  man  of  immense  wealth, 
who  founded  the  house.  At  his  death  in  1428  he  left  two 
sons,  Coaimo  and  Loranso,  from  the  latter  of  whom  the 
dukes  of  tho  sixteenth  century  descended.  Coaimo  ac- 
quired great  fame  during  the  Council  of  Florence  in  1439, 
and  hia  grandson,  Lorenzo  the  Magnificent,  added  still 
more  to  the  aplendor  of  the  house.  In  1478  the  conspiracy 
of  the  Fazzi  against  tho  Medici  failed,  and  in  1402,  Piotro 
snooeeded  his  father  Lorenzo  as  goafaloniere.  Pietro,  how- 
ever, was  expelled,  and  Savonarola  established  a  kind  of 
theocracy,  but  was  burnt  as  a  heretic  in  1498.  By  the  vic- 
tory of  Alesaandro  of  Medici  (Aug.  12,  1530)  the  republic 
was  finally  overthrown,  and  (July  29,  1531)  Alesaandro 
was  declared  duke  of  Florance.  He  was  killed  in  153B, 
but  his  son  succeeded  as  grand  duke.  After  the  death  of 
the  last  Medicean  grand  duke  tho  government  of  Tuscany, 
whose  capital  Florence  was,  fell  to  Francis,  duke  of  Lor- 
raine, later  an  emperor  of  Germany.  His  descendants 
were  expelled  by  the  French  in  1790.  In  1801,  Tuaoany 
became  a  part  of  the  kingdom  of  Etruria  under  Louis  of 
Parma.  In  1808  it  came  under  the  sway  of  France.  In 
1814  the  grand  duke  Ferdinand  III.  once  more  took  pos- 
Mssion  of  the  conntry,  but  in  1859  bis  son,  Ferdinand  IV,, 
had  to  abdicate,  and  May  22,  I860,  Tuscany  was  incor- 
porated into  the  kingdom  of  Italy,  and  Florence  was  the 
capital  of  the  kingdom  nntil  in  1871  this  dignity  was  con- 
ferred on  Borne,  A,  Niehakn, 

Florence,  a  post-r,  and  tp.,  capital  of  Lauderdale  co., 
Ala.,  is  at  the  head  of  navigation  on  the  N.  bank  of  the 
Tennessee  River  and  on  a  branch  of  the  Memphis  and 
Charleston  B.  R.  It  contains  the  State  normal  school  and 
a  flourishing  female  college,  has  S  weekly  newspapers, 
3  ohnrohes;  also  2  chnrahes  and  a  school  for  colored 
people,  1  hotel,  and  the  nanal  number  of  shops  and 
stores.  There  are  2  cotton -factories  located  near  Flor- 
ence, Principal  business,  farming.  Pop.  of  t.  2003 ;  of 
tp.  2528,  Jo:(ES  4  Powers,  Em.  or  "  TruEs  4  Joubkal." 

Florence,  post-r.  of  Pima  co,,  Ara,,  on  the  Gila,  60 
miles  N.  of  Tucson. 

Florence,  post-v.  of  Idaho  co.,  Id,  in  Florence  Basin. 
It  is  believed  to  be  the  highest  town  in  the  U,  S,  It  is 
11,100  feet  above  the  sea-level.  Florence  Mountain,  on 
which  It  stands,  is  over  13,000  feet  high.  Florence  has 
very  productive  gold-mines. 

Florence,  tp.  of  Stephenson  oo.,  HI.    Pop.  1185. 

Florence,  tp.  of  Will  co..  III.    Pop,  875. 

1!*lnrAnd«A.  f.n.  anil  noftt.v.  of  Benton  CO..  To.,  on  the 
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Ohieago  and  NoTth-WMtern  R.  R.,  15  mllM  W.  hj  S.  of 
Oadw  Rapidi.    Pop.  of  t.  SIS ;  of  tp.  12M. 

Florence,  citj  of  Marion  oc,  Kan.,  at  the  Jnngtion  of 
the  Cottonwood  River  and  Doyle  Creek,  on  the  Atehiaon 
Topeka  and  Santa  F(  R.  R.  It  haa  good  school  adrantagea, 
vaoal  religioai  denominationa  repreaented,  a  atono-qnarry, 
%  bank,  and  a  griat-mill.     Pop.  aboat  .lOO, 

E.  W.  HOCB,  LATB  Ed.  "Pioxbu." 

Florence,  poat-r.  of  Boone  oo.,  Ky.    Pop.  374. 

Florence,  thriving  poat-v.  of  Korthampton  tp.,  Hamp- 
■hira  CO.,  Maaa.,  on  the  New  Haven  and  Northampton 
R.  R.,  3  milea  N.  W.  ttom  the  village  of  Northampton, 
with  whieh  it  ia  eonneotcd  by  a  atraet  railroad.  It  haa 
manufiustaree  of  aewing-raaohiaea,  ootton,  ailk,  woollen, 
and  other  gooda,  and  haa  ezoellent  looial  and  educational 
advantagea.     (See  Nobtbahptoii.) 

Florence,  poat-tp.  of  St.  Joaeph  oo.,  Mich.    Pop.  tTO. 

Florence,  tp.  of  Goodhue  oo.,  Minn.,  on  Lake  Pepin. 
Pop.  760. 

Florence,  poat-r.  of  Haw  Creek  tp.,  Morgan  eo..  Mo. 
Pop.  53. 

Florence,  tp.  and  poat-r.  of  Douglaa  oo..  Neb.,  on  ..•• 
Omaha  and  Nortn-weatem  R.  R.  and  on  the  Hiaaonri  River, 
5  mllea  by  rail  and  15  milet  by  ateamer  above  Omaha. 
Pop.  of  tp.,  395. 

Florence,  poat-r.  and  tp.  of  Oneida  oo.,  N.  T.  P.22M. 

Florence,  poat-tp.  of  Erie  co.,  0.     Pop.  1341. 

Florence,  tp.  of  Williama  co.,  0.    Pop.  1878. 

Florence,  poat-v.  of  Darlington  oo.,  8.  C,  at  the  junc- 
tion of  the  North-eaatem,  the  Cheraw  and  Darlington,  and 
the  Wilmington  Columbia  and  Anguata  R.  Ra.,  102  milea 
TS.  of  Charleaton.  It  baa  grown  remarkably  ainoa  1860, 
when  it*  aite  was  a  pine  foreat.  It  haa  railroad  ahopa, 
aoma  30  atorea,  a  mill,  maohioe  and  other  ahopa,  8 
ehnrehea,  2  fire-engine  bompaniea,  a  weekly  newapaper, 
a  large  trade  in  cotton  and  in  other  gooda,  and  a  hotel 
whieh  coat  $25,000.  Wm.  Littlb,  Ed.  "  Piokbxr." 

Florence  (TROHAa  B.),  American  Congreaaman,  b.  in 
Philadelphia,  Pa.,  Jan.  26,  1812,  published  and  edited  a 
Democratic  newspaper  there  for  aevcral  yeare;  wa*  for 
nine  yeara  teoretary  of  the  board  of  oontrollera  of  pnblie 
acbools  in  Philadelphia,  and  waa  a  Representative  from 
Pennaylvania  in  Congreaa  from  1850  to  1859.  Established 
the  National  Democratie  RevieWf  edited  the  Conititutional 
Omiom  in  Washington,  D.  C,  and  waa  in  the  national  union 
eonveotiOD  at  Philadelphia  in  186C.    D.  July  3,  1875. 

Florence,  Conncil  of  ( 1439-42  a.  d.).  This  was  not 
a  aeparata  oouncil,  but,  along  with  that  of  Ferrara,  only 
the  continuation  of  the  Council  of  Bile,  the  aeventeenth 
of  the  twenty  oecumenical  oouncila  acknowledged  by  the 
Cfanrah  of  Roma.  The  Council  of  B&le  waa  opened  Dec. 
14, 1431.  Called  in  the  intareat  of  reform,  the  attendance 
at  firat  waa  email,  the  pope,  Eugeniua  IV.,  being  hoatile. 
In  1434  a  reoonciliation  waa  brought  about,  and  the  pope 
took  the  direotion  of  affaire  into  bis  own  handa.  On  Jan. 
8,  1438,  the  conncil  waa  transferred  to  Ferrara,  and  in 
Jan.,  1439,  to  Florence,  where  its  aessions  continued  at 
intervale  until  1442.  But  its  intoreat  culminated  in  the 
aammer  of  1439,  when  the  reunion  of  the  Oreek  and  Latin 
ehnrehea  waa  thought  to  have  been  accomplished.  More 
tbaa  500  Greeka,  including  the  Oreek  emperor  and  the 
patriarch  of  Constantinople,  were  in  attendance,  having 
joined  the  oonnoii  at  Ferrara.  Four  points  were  under 
discussion :  1,  the  Filioqne  of  the  Latin  Creed ;  2,  the  use 
of  unleavened  bread  in  the  Eucharist ;  3,  purgatory ;  4, 
the  papal  aapremaoy.  The  Bret  three  pointa  were  aettled 
by  compromiae;  the  fourth  by  the  aubmiasion  of  the 
Greeka.  But  the  impulae  to  thia  aettlement  waa  imperial, 
Um  Greeka  deeiring  Oecidental  asaiatanoo  in  beating  back 
the  Tnrka.  The  "  reoonciliation  "  had  no  roota  in  the 
haarta  of  the  people^  and  in  1443  the  patriarchs  of  Alex- 
andria, Antiooh,  and  Jemaalem  united  in  denooncing  the 
Ceaneil  of  Florence.  Meaowhile,  the  remnant  of  the  coun- 
cil anmau)ned  by  Eugeniua  XV.  continued  to  sit  at  Bftle ; 
in  1440  elected  an  antipope  (Felix  V.),  who  resigned  in 
1449;  removed  to  Lausanne  July  24,  1448,  and  dissolved 
Apr.  25,  1449.  (See  Hajcu'i  Couneilt,  vol.  zzix.;  Har- 
doib's  Cotmeitt,  vola.  riii.  and  ix. ;  and  Hepblb's  Conei- 
litngetckieAle,  vol.  vii.,  part  2, 1874.)    R.  D.  Hitcboock. 

Flor'entine  Acad'emy  (Aceatlemia  Fiormtina),  a 
learned  association  of  Florence,  waa  founded  in  1540. 
With  it  the  Aocademia  della  Cmaca  waa  Anally  united. 

Flor'entine  Work,  or  Ple'tra  Dn'm  [It.  for  "  hard 
stone  '^,  a  beautiful  kind  of  ornamental  work  composed  of 
black  (or  leas  frequently  white)  marble  inlaid  with  bril- 
liantly colored  stones.  Florenoe  ia  the  moat  famous  aeat 
of  thle  industry,  or  rather  art,  but  the  Russians  excel  the 
Vor,.  II.— 11 


Italians.  The  workmen  of  A^  and  Delhi  in  India  aneieat- 
ly  produced  flue  work  of  this  kind,  but  there  is  reason  to 
think  it  in  part  (at  least)  the  work  of  Italian  artiata. 

Floren'tins,  the  name  of  aevcral  men  eminent  in  hii- 
tory  and  in  lettera.  Among  them  are  Flobbbob  (Florentiua) 
or  WoRCBaTBB,  a  learned  monk  who  d.  in  1118 ;  author  of 
a  Latin  ehroniole,  the  first  written  in  England  after  tha 
Norman  Cooqneat. — Fu>rbbtii7B  Raobhius,  b.  at  Leerdam 
in  the  Low  Countriea  in  1350;  waa  educated  at  Prague; 
■neeeaded  Gerhard  Oroot  aa  director  of  the  Brethren  of  the 
Common  Life.  D.  1400.  (See  hia  £i/a,  by  Thomas  i  Kem- 
pia.) — Another  Flobbbtidb  {franfoit  Ftortnt)  waa  a  Bur- 
gundian  juriat,  who  d.  Oct.  29, 1650 ;  author  of  Ditterlaliont 
on  the  oanon  law  (1632)  and  Dtiputatiom  regarding  coa- 
aanguineous  marriagea  (1636). 

Flo'rea,  the  weatemmoat  island  of  the  Axorea,  in  the 
Atlantic  Ocean,  in  bit.  39°  25'  N.  and  ion.  31°  12'  W.  Its 
name  was  given  it  by  the  Portuguese  in  allusion  to  the 
flowers  with  whieh  it  U  covered.  Fop.  10,622.  Chief  town, 
Santa  Cms. 

Flores,  an  island  of  tha  Malay  Arohlpelago,  and  the 
largest  of  Uie  chain  that  extaada  from  Java  to  Timor.  Its 
length  is  200  miles,  its  breadth  alwut  35  miles.  It  is  hilly, 
with  (ome  lofty  roloanio  peaks  on  ita  B.  aide.  It  exports 
eandal-wood,  beeswax,  and  horees.  The  native  inhabitants 
are  Negrillos.    On  the  coast  are  settlements  of  Malaya. 

FIo'resTille,  post-v.,  cap.  of  Wilson  co.,  Tex. 

Flo'reyTille,  post-v.,  cap.  of  Bolivar  oo..  Miss. 

Flo'rian,  Saixt,  patron  saint  of  Poland,  waa  a  Roman 
soldier,  b.  in  Morionm  of  Christian  parentage,  and  drowned 
in  the  river  Enna  in  Auatria  during  the  Diocletian  porae- 
oution,  on  aooount  of  his  voluntary  oonfeaaion  of  the  Chris- 
tian faith.  He  waa  buried  where  now  atands  the  magnifi- 
cent Auguatinian  abbey  of  St.  Florian,  3  milea  S.  W.  of 
Enna,  bat  his  ralica  were  tranalated  to  Rome,  whence  ia 
1183  they  were  taken  to  Cracow.  In  legendary  lore  he  is 
honored  aa  the  extinguiaher  of  oonflagrationa.  Ha  ia  com- 
memorated on  Mar.  4th. 

Florian,  de  (  Jbah  Pibrbb  Claris),  b.  at  the  Chiltaaa 
do  Florian,  in  Gard,  Franee,  Mar.  6, 1755 ;  entered  the  aer- 
riee  of  the  duke  of  Penthiivre ;  was  patronixed  by  Voltaire, 
and  attained  fame  af  a  writer  of  fiaUei,  lomaoeea,  oomediea, 
and  paatoral  poems ;  waa  imprisoned  in  Paris  by  the  repub- 
lieans,  and  d.  at  Beeaux  Sept.  18, 1794.  Some  of  hia  play* 
still  keep  the  stage,  but  his  romaaeas  Oalatt*  and  Stitlh, 
his  Fablf,  and  the  translation  of  Jion  Qnixou  are  his  best 
works. 

Flor'ieattare  [Lat./oc,/(»rw,  a  « lower,"  and  aiUmra, 
"  attention  "],  the  euHiration  of  lowen,  whether  pursued 
for  profit  or  Ibr  enjoyment.  Not  only  for  the  supply  called 
for  by  the  flower-marketa  of  all  large  oitiea,  bat  to  aatiafy 
an  important  commonial  demand — that  for  artificial  per- 
fumee — haa  fiorioulture  become  an  industrial  purauit.  Tnua, 
roae-enltare  in  India,  Persia,  Turkey,  and  Franee,  and  in 
the  latter  country  the  produotion  of  violets,  jessamine, 
orange-flowers,  tnlwroaes,  heliotropes,  jonquils,  eto.,  are 
found  very  profitable^  and  are  eonaaetad  on  a  large  seal*. 
Ia  aaeient  Athens,  aa  well  aa  in  altoriginal  Mexloo— ^tbe 
one  the  moat  refined  of  cities,  the  other  a  acareely  moi« 
than  l>arbarian  town — there  were  famona  flower-marketa, 
Bren  among  the  rudeet  savages  the  love  of  flowers  is  not 
anknown.  India,  Japan,  and  eapeoially  China,  have  done 
much  tor  the  development  of  garden-flowers,  which  are  in- 
deed almost  aa  muoh  the  product  of  art  aa  of  aatura.  But, 
though  often  monstrosities  to  the  eye  of  the  botanist,  hardly 
any  objeeta  in  the  worid  are  more  beautiful  or  more  replete 
with  fine  aesthetic  and  moral  influences  than  garden-flowers. 
Says  Solon  Robinson  {FaeUfor  Farmen,  p.  500),  "We  are 
just  aa  well  aatiafied  of  the  beneficial  moral  effect  of  flower- 
cultivation  aa  we  are  that  the  effect  of  their  beanty  upon 
the  aenaea  of  nearly  all  beholders  is  pleasing.  ...  A  love 
of  flowers  ia  a  lore  of  tha  baantif^l ;  a  love  of  tha  heautiM 
is  a  lore  of  the  good.  .  .  .  There  is  no  spot  on  the  farm 
that  grows  snoh  a  paying  orop  ai  the  little  parterre  .  .  . 
derotad  to  the  eoltivation  of  flowers.  If  it  doe*  not  pay  in 
golden  ooin,  it  doee  in  all  that  makes  Hfe  worth  staying 
here  for."  Parlor  and  green-hooae  floriculture,  the  Waid- 
ian  case,  and  the  flower-lwrder  aaoh  reqoire  apeeial  akill, 
to  be  acquired  by  experience  and  the  atody  of  works  spe- 
cially devoted  to  the  subject  In  the  V.  6.  floriealture  for 
profit  la  oarried  on  in  the  vicinity  of  all  eoatiderable  towna 
to  some  extent,  but  the  flower-marketa  of  New  Torii  and 
New  Orleana  have  long  iteen  the  moat  celebrated.  The 
cultivation  of  flowera  for  market  is  an  important  indnat^ 
in  thoae  parta  of  New  Jersey  near  New  Turk,  but  the  IT.  B. 
cenaua  does  not  publish  separate  statiaties  for  this  braooh 
of  gardening,  "niroughout  the  year  the  New  York  flower- 
marketa  receive  ample  snppliea,  prineipally  tnm  New  Jer- 
sey, and  the  number  of  kinda  of  flowers  anpplied,  even  in 
the  ooldaat  montha,  ia  very  great. 
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Flor'ltUi,  the  aoat  Kathern  of  the  StotM  of  the  Anuri- 


okD  Union,  lying  between  tlie  panllela  of  lat.  24°  30'  and 
31°  M.,  end  between  the  meridians  of  Ion.  79°  4S'  and  87°  38' 
W.  from  nreenwioh.  The  peninsula  of  Florida  forma  the 
eaetern  barrier  or  boundary  leparating  the  Oalf  of  Mexico 
from  the  Atlantic  Ooean.  It  ia  bounded  N.  by  Georgia 
and  Alabama;  E.  by  the  Atlantic  Ooean;  S.  by  the  Oulf 
of  Mexico  and  the  channel  between  Florida  and  Cuba, 
which  forma  one  of  the  ootleta  of  the  Golf  of  Mexico;  W. 
by  the  Gulf  of  Mexico  and  the  Perdido  Rirer,  which  sep- 
aratea  it  from  the  Gulf  portion  of  Alabama.  Its  area  ia 
eatimated  at  59,208  square  milea,  or  37,931,520  aerea,  bnt  this 
ia  only  an  approximation,  as  its  surface  has  nerer  been  ae- 
onrately  surveyed.  The  peninsular  portion  of  the  State  ia 
about  375  mile*  long,  witn  an  arerage  breadth  of  about  90 
milea.  Negotiationa  have  been  commenced  between  Ala- 
bama and  Florida  for  the  purchase  by  the  former  of  the 
seren  counties  lying  between  the  Chattahoochee  and  Per- 
dido riTers,  thus  giving  Alabama  her  entire  sonthem  coast- 
line on  the  Gulf.  This  may  eventually  be  done,  but  as  yet 
very  little  progress  has  been  made  in  the  negotiations. 

Fiwe  of  the  CowUry,  Coatt'Linej  Hivert,  Lakeif  ete, — The 
State  has  a  ooast-line  of  more  than  1150  miles,  indented 
with  a  large  number  of  spaciona  bays,  harbors,  and  estu- 
aries, affording  great  advantages  for  the  development  of 
trade  and  safe  and  convenient  retreats  for  veaaels  exposed 
to  the  violent  galea  which  oceaaionally  rage  off  thia  coast. 
On  the  Gulf  coast  the  principal  harbors  are  Pensacola,  Ap- 
palaohicola,  St.  Mark  s.  Cedar  Keys,  Tampa,  Charlotte, 
and  Key  West ;  and  on  the  Atlantic,  St.  Augustine,  Fer- 
nandina,  Port  Orange,  and  Jacksonville  on  the  St.  John's 
River. 

The  principal  rivers  are  the  Appalachicola,  which  farther 
N.  takes  the  name  of  Chattahoochee  from  its  principal 
afliuent ;  the  Ocklockonnee,  the  Perdido,  the  Snwanee,  SL 
Mary's,  and  St.  John's.  The  last-named  river,  with  its 
branohee,  furnishes  nearly  1000  miles  of  river  navigation, 
and  for  1 50  miles  from  its  mouth  is  2  miles  wide.  It  is 
a  somewhat  sluggish  stream,  and  for  more  than  3U0  miles 
mns  nearly  parallel  with  the  Atlantic.  The  Wethlaooochee, 
which  dischargea  its  waters  into  the  Gulf,  is  a  very  oon- 
siderable  stream,  as  are  also  Peace  Creek,  which  falls  into 
Charlotte  Harbor,  and  the  Caloosahatehie  River,  which 
falls  into  the  Gulf  still  farther  S.  Kissimee  River,  which 
eonnects  several  of  the  smaller  lakes  with  Lake  Okeechobee, 
is  a  navigable  atream. 

The  largeat  bays  are  on  the  GulfcoasL  Prominent  among 
these  are  Perdido,  Pensaoola,  Escambia,  Choetawhatehee, 
St.  Andrew'a,  Alligator,  Appalaohee,  Deadman'a,  Uoraeshoe, 
Waoasse,  St.  Joseph's,  Tampa,  Uillsboro',  Sarasota,  San 
Carina,  Costigo,  Charlotte  Harbor,  Caximbus,  Gallivans, 
Bahia,  Ponce  de  Leon,  White  Water,  and  Florida  bays; 
while  on  the  Atlantic,  near  the  sonthem  extieraity  of  the 
peninsula,  is  Bay  Biacayne.  The  coast  has  alao  a  nnmber 
of  sounds,  those  on  the  Gulf  being  St  Rosa  Sound — unit- 
ing Pensacola  and  Choetawhatehee  bays — St.  George's 
Sound,  and  on  the  Atlantic  coast,  Barnes  and  St.  Lucie's 
sounds. 

Florida  abounds  in  lakes.  Okeechobee,  the  largest,  has 
not  been  fully  explored,  bnt  ia  said  to  extend  over  an  area 
of  more  than  050  aqnare  miles.  The  largest  of  the  other 
lakes  are  Ahapopka,  Istokpoga,  Orange  Lake,  Kissimee, 
Cypress,  Lake  George,  Lake  Lamona,  Lake  Washington, 
Tohopokaliga,  Alligator,  Dunn's  Lake,  Lake  Harris,  Lake 
OriiBn,  Lake  Trati-Apopka,  Lake  Jessup,  Lake  Monroe, 
Santa  ¥t  Lake,  etc. 

Mot  the  least  striking  geographical  feature  of  Florida  is 
the  Everglades,  which  occupy  a  portion  of  the  lower  part 
nf  fliA  n*ninati1&.      Thin  HeltA-like  exnansion  conaists  of 


'  numerous  streams,  which  in  a  wet  season  form  a  eontinnons 
though  mostly  shallow  sheet  of  water,  and  forms  the  marshy 
outlet  of  Lake  Okeechobee,  extending  to  the  Gulf  of  Mex- 
ico in  a  south-westerly  direction.  It  is  nearly  90  miles  in 
length,  and  from  30  to  50  in  width,  oompriaing  an  estimated 
area  of  3600  square  miles,  or  2,204,000  acres.  The  Ever- 
glades, when  partially  inundated,  resemble  an  immenae 
lake  studded  with  a  vast  number  of  islands,  varying  from 
a  fraction  of  an  acre  to  hundreds  of  acres  in  extent.  These 
islands  have  a  very  rich  soil,  and  when  reclaimed  are  well 
adapted  to  the  growth  of  plantains  and  bananas,  bnt  in 
their  wild  state  are  generally  covered  with  dense  thickets 
of  shrubbery  and  vines,  and  occasionally  with  pines  and 

fialmettoa.  N.  of  the  Evergladea  the  country  ia  generally 
evel,  the  moat  elevated  point  in  the  central  portion  of  the 
fteninania  being  conaiderably  leas  than  200  feet  above  the 
evel  of  the  sea ;  from  this  point  the  surface  slopes  grad- 
ually towards  the  coast  on  cither  side.  Between  the  Su- 
wanee  and  the  Appalachicola  the  surface  is  more  elevated, 
and  occasionally  diversified  with  hilla;  W.  of  the  Appala- 
chicola the  Burfaoe  is  generally  level. 

Florida  has  many  beautiful  springe,  aome  of  immenae 
sise,  and  strongly  impregnated  with  sulphur  and  lime. 
Good  water  may  be  found  in  almost  any  aeotion  at  the 
depth  of  from  15  to  20  feet. 

8.  of  the  mainland,  and  extending  from  Cape  Florida  on 
the  peninaula,  a  series  of  islands,  sandbanks,  reefs  or  keys, 
attached  and  belonging  to  the  State  of  Florida,  extend 
south-westward  a  distance  of  220  miles  in  a  curve,  terminat- 
ing in  a  cluster  of  sandbanks  and  rocks  known  as  Tortngas. 
These  keys  are  separated  from  the  mainland  by  Florida 
Bay,  Bay  Biacayne,  Carp's  and  Barnes  sounds.  S.  of  this 
series  of  keys,  with  a  navigable  channel  intervening,  lies 
the  Florida  Reef,  being  a  long,  narrow  coral  reef,  here  con- 
stituting the  left  bank  of  the  Gulf  Stream.  Key  Largo  is 
the  longest  and  Key  West  the  most  important  of  uiese 
keys.  On  the  latter  the  city  of  Key  West  is  located,  one 
of  the  largest  cities  in  the  eta^,  and  an  important  naval 
station, 

Oeologfj  and  MisTalogy. — The  whole  State  belongs  to 
the  alluvial  and  diluvial  formations.  It  ia  often  apoken  of 
aa  an  immense  sand-bar;  thia  ia  not  true.  The  diluvial 
portion  of  the  State,  the  interior  and  higheat  portion  of 
the  peninaula,  oonsiata  for  the  moat  part  of  clay  inter- 
mingled with  a  calcareona  formation.  The  coral-heda,  aome 
of  them  of  great  age,  underlie  most  of  the  State,  where,  aa 
in  all  the  awampy  and  low-lying  portions,  aa  well  as  in 
the  alluvium  which  prevails  for  perhaps  25  or  30  miles  on 
either  coast,  the  covering  of  these  coral-beds  is  a  deposit 
from  the  ocean  or  the  Gulf,  and  has  been  so  much  fertilised 
by  the  decay  of  its  luxurious  vegetation,  that  it  is  uncom- 
monly fertile.  On  much  of  the  land  the  live-oak  and  other 
oaks,  pines,  and  hickory  grow  luxuriantly.  But  few  valu- 
able minerals  have  thus  far  been  brought  to  light  in  the 
State,  and  it  is  hardly  probable  that  any  considerable  nnm- 
ber will  be  found,  for  alluvial  and  diluvial  lands  are  not 
often  rich  in  tbcm.  Ochre,  amethyst,  pit-coal,  topas,  agate, 
carnelian,  chalcedony,  iron  ore,  calcareous  limestone,  tilici- 
ficd  shells,  and  corals  are  found  in  limited  quantities  along 
the  coasts  and  in  the  interior.  The  eoqfiina  of  Florida,  a 
shell-ooDglomerato,  affords  a  fine  building  material.  The 
beauty  of  the  sea-shells  of  the  Floridian  coaat,  and  espe- 
cially along  the  keys  around  the  sonthem  extremity  of  the 
peninsula,  has  been  often  remarked. 

iSoi7  and  Vegrtation. — The  soil  of  Florida  is  generally  a 
light,  sandy  loam,  with  a  substratum  of  clay,  and  some- 
times intermixed  with  the  latter.  It  is  of  all  qualities,  from 
the  dry  sand  of  the  pine  barrens  to  the  fertue  hummocks 
and  bottom-lands,  and  in  the  marshes  are  inexhaustible 
vegetable  deposits  which  make  most  excellent  fertilizers. 
The  pine  barren!<,  the  pooreat  lands  in  the  State,  although 
i^iparently  worthleaa  for  agricultural  purposes,  are,  in  real- 
ity, very  productive  when  properly  cultivated,  experience 
having  proved  that  they  are  eminently  adapted  to  market- 
gardening.  In  the  order  of  productiveness  the  swamp 
lands  rank  first,  the  low  hummocks  second,  the  high  hum- 
mocks third,  and  the  pine,  oak,  and  hickory  lands  fourth. 
The  swamp  lands  are  of  comparatively  recent  formation, 
and  are  still  receiving  additions  to  their  surface.  In  tfa« 
cultivation  of  these  lands  ditching  is  indispensable,  but 
they  arc  intrinsically  the  most  valuable  lands  in  the  Stale, 
being  aa  fertile  as  the  hummocks,  and  much  more  durable. 
They  are  especially  adapted  to  the  cultivation  of  the  sngar- 
cane,  and  orops  of  four  nogsheads  of  sugar  per  acre  are  not 
uncommon.  The  low  hummocks  require  some  ditching, 
and  are  also  auitable  to  the  cultivation  of  cane.  Of  the 
adaptability  of  the  high  hummocks  for  general  cultivation 
mention  baa  already  been  made.  Nearly  all  the  grains  and 
fruits  of  the  temperate  xone  may  be  raised  in  the  northern 
part  of  the  State;  the  eastern  and  central  portions  of  the 
neninsula  nroduoe  the  various  semi-tronical  fruits  in  ahnn. 
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daaoe ;  and  in  that  portion  of  the  State  8.  of  the  line  of 
hoaia  the  iraita  of  toe  tropies  mar  be  eoHlrated  without 
difllealty.  Erery  aection  of  the  State  ia  adapted  to  the 
growth  of  Indian  oom.  On  the  rioh  bottom-laade  the 
average  erop  ii  55  bushels  to  the  aere.  The  ibort  iti^le 
(or  nplaad)  and  the  long  staple  (or  sea-ialand)  eotton  are 
both  eoItiTatad,  the  former  Iwing  usually  grown  in  the  west- 
em  part  of  the  State,  and  the  latter  in  the  eastern.  The 
yield  of  the  short  staple  ia  from  200  to  300  pounds  per  acre 
on  ordinary  soils,  but  with  mod  oare,  upon  rich  land,  500 

Jiouada  may  he  prodnoad.  Under  favorable  oiroumstanoee 
roB  300  to  400  pounds  of  the  long  staple  oan  be  grown 
upon  an  acre.  The  soil  and  climate  of  Florida  are  emi- 
nently adapted  to  the  growth  of  sugar-cane,  and  its  oultnr* 
is  inereasing,  since  it  has  iieen  disoovered  that  a  large  capi- 
tal is  not  aeoessary  to  suceess  in  its  culture,  and  that  a 
nnaaber  of  proprietors  onltirating  small  areas  have  reoeived 
as  great  profit  from  the  oane  as  oould  Iw  derived  from  any 
other  product.    In  Volusia  eouoty  one  Aeld  of  ten  aoras 

Ciodnoed  at  the  rate  of  1500  pounds  of  sugar  and  300  gal- 
ins  of  molassee  to  the  acre.  The  ordinary  yield  of  sugar 
per  aere  in  Florida  is  nearly  twice  that  of  Louisiana,  and 
the  enltivation  mnoh  easier.  Below  the  frost-line  on  the 
peninsula  the  sugar-oane  reaches  perfection,  which  it  can- 
not in  Louisiana  or  elsewhere  in  the  V.  8.  Cuba  tobacco 
was  grown  in  some  parts  of  the  State  before  the  war,  and 
its  eultivation  is  again  becoming  common.  The  average 
yield  of  this  plant  is  700  pounds  per  acre.     Sweet  potatoes 

?roduoe  abundantly  in  all  parts  of  the  State,  yielding  fW>m 
00  to  300  bushels  per  aere,  and  next  to  Indian  oom  form 
the  principal  article  of  vegetable  food  of  the  masses.  Irish 
potatoes,  although  not  so  productive  as  in  the  North,  may 
yet  be  made  an  exceedingly  profltable  orop,  as  they  may  tie 
planted  in  January  and  ripen  in  May,  when  they  are  ship- 
ped at  a  small  expense  to  Northern  markets  and  sold  for 
goodprieeis. 

A  large  area  of  the  lowlands  ia  well  adapted  to  the  enl- 
tare  of  rice,  the  average  yield  being  40  bushels  to  the  acre. 
During  the  British  ocenpation  indigo  was  the  main  staple, 
bnt  it  is  not  at  present  cultivated.  The  plant  now  grows 
wild  in  many  parts  of  the  State.  Sisal  hemp,  introduced 
from  Tuoatan,  has  proved  a  great  suceess.  It  may  be 
grown  anywhere  B.  of  the  frost-line,  and  with  very  little 
care  a  ton  of  cleaned  hemp  can  be  made  to  the  acre,  worth 
$300  per  ton.  Coffee  has  been  successfully  grown  in  the 
southern  portion  of  the  peninsula.  The  pea-nut  (or  ground 
pea)  produces  abundant  crops.  The  Zamia  integrifolia,  a 
wild  arrow-root,  yielding  a  nutritious  starch,  grows  in  the 
S.  part  of  the  State.  Wheat  has  been  raised  in  Northern 
Florida,  bnt  is  an  uncertain  crop.  Rye  and  oats  are  culti- 
vated to  some  extent,  but  chiefly  for  forage.  All  varieties 
of  hemp  ijrow  luxuriantly,  and  may  be  cultivated  with  aa- 
saranoe  of  remunerative  return. 

Almost  every  description  of  garden  Tegetable*  found  in 
the  markets  of  this  country  can  he  raised  here  with  great 
suceess.  Owing  to  the  fact  that  the  season  is  fW>m  four  to 
six  weeks  earlier  than  any  other  part  of  the  Atlantic  ooast, 
■any  vegetables,  Including  tomatoes,  peas,  beans,  oncam- 
bers,  potntoes,  melons,  cabbage,  and  beets,  are  shipped  to 
Rorthem  ports  at  great  proflt;  and  with  the  establlsnment 
of  direct  lines  of  steamers  between  the  ports  of  the  State 
and  the  principal  Northern  ports,  thus  avoiding  the  delays 
and  injury  of  transshipment  at  Savannah  or  Charleston, 
the  gardeners  of  Eastern  Florida  are  enabled  to  place  veg- 
etables in  the  Northern  markets  in  good  condition  long  in 
advance  of  those  of  other  localities. 

In  this  genial  climate  ail  the  semi-tropical  fhiits,  such  as 
the  orange,  lemon,  lime,  olive,  flg,  citron,  pineapple,  ba- 
nana, gnava,  and  the  palm,  are  produced  in  as  great  perfec- 
tion as  in  the  more  tropical  climate  of  Brazil  and  the  West 
Indies,  and  with  far  less  attention  and  greater  immunity  fhim 
injury  by  insects  or  vicissitudes  of  climate  than  the  com- 
mon fruits  of  Northern  orohards.  The  oranges  are  espe- 
cially celebrated  for  their  superior  flavor.  It  is  not  known 
whether  this  fruit  is  indigenous,  bnt  it  is  now  fonnd 
growing  wild  in  almost  every  section  of  the  State.  A 
large  number  of  orange-groves  have  been  established 
within  the  past  few  years,  and  the  exportation  of  the  fruit 
has  already  become  one  of  the  most  important  branches  of 
trade.  The  groves  are  established  by  transplanting  the 
wild  orange  trees  during  the  winter,  and  budding  them  in 
the  summer  with  the  sweet  orange.  Raised  from  the  seed, 
the  orange  begins  to  bear  in  from  seven  to  ten  years,  but 
the  budded  trees  generally  produce  fruit  in  three  or  four 
years.  The  yield  of  single  trees  varies  from  100  to  10,000 
oranges,  according  to  age,  situation,  and  treatment.  One 
hundred  trees  are  planted  to  the  acre,  and  as  the  fruit  can 
be  sold  on  the  trees  at  $15  to  t20  per  thousand,  enormous 
vroflts  can  be  derived  from  a  small  area  of  land.  The 
lemons  of  Florida  are  far  superior  to  those  of  Sicily,  Italy, 
or  Spain.  The  lemon,  lime,  oitron,  and  shaddock  are  propa- 
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gated  in  the  same  manner  as  the  orange;  all  of  tham  in 
greater  perfbotion  than  in  other  countries.  The  pineapple 
is  grown,  with  slight  proteotion  in  winter,  as  far  N.  a<  Bt. 
Augustine,  bnt  100  mi£M  &  of  tbia  point  they  are  produced 
in  grvatperfeotlon,  fltcquntly  weighing  nine  or  ten  pounds 
each.  "An  guava,  another  tropical  fruit,  trained  in  bush 
form,  ia  attracting  mnoh  attention,  and  its  cultivation  is 
beginning  to  be  largely  undertaken.  The  banana  may  be 
Buoeessfnlly  cultivated  as  far  N.  as  Feraandina,  and  where 
onoe  established  a  plantation  of  this  fruit  needs  no  re- 
newal, and  1  aere  will  produce  as  much  food  as  45  acres 
of  potatoes.  Figs,  pomegranates,  olives,  and  various  kinds 
of  oerries  are  produced  in  abundance.  S.  of  laL  28°  N.  the 
date-palm  is  grown  with  great  saeoeas.  Apples  and  pears 
have  not  been  so  suoeessfnl.  The  peach,  the  neotarine,  and 
the  pinm  do  well,  and  are  less  subject  to  disease  and  in- 
jury from  insects  than  in  the  North.  The  grape  grows 
luxuriantly,  and  is  found  wild  in  many  parts  of  the  State, 
The  black  and  white  Hamburg,  Muscat,  and  other  foreign 
varieties  reach  the  greatest  perfeetion.  The  soupperaong 
is  most  generally  onltivated,  and  makes  exoellent  wine. 
The  sugar-apple,  alligator-pear,  plantain,  and  ooeoanut  an 
strietly  tropical  fraits,  but  they  may  all  be  raised  without 
difflenlty  in  the  southern  portion  of  the  peninsula.  Oio^, 
cinnamon,  pepper,  pimento,  cloves,  and  the  other  tropioal 
spices  are  all  snoeessfnlly  cultivated  in  Southern  Florida. 

In  the  growth  and  variety  of  its  forest  trees  Florida  has 
few  rivals  on  the  Atlantis  slope.  The  live-oak,  the  meet 
valuable  timber  for  shipbnilding,  is  abandaot  here;  in- 
deed, the  peninsula  may  be  considered  its  original  home. 
Various  other  species  of  oak,  the  swamp  oypreas,  the  yel- 
low pine,  and  othar  ehoioe  varieties  and  species  of  the  pine, 
hickory,  magnolia,  the  great  dogwood,  and  the  bay-laurel 
are  abundant  here.  The  eaator-oil  bieaa  (Biebnu  falna 
Chritti),  elsewhere  a  graoeflil  annnal  shrab,  here  becomes 
a  majestic  perennial  tree.  Satin-wood  and  lignnmvitss 
abound  on  the  keys  and  islands,  as  well  as  many  of  the 
West  India  forest  trees,  inelnding  mahogany,  various  pal- 
mettos, Jamaica  kino,  several  mangroves,  the  deadly  man- 
chlneel,  the  toreh-wood,  the  eaoella,  and  a  curious  parsjitie 
tree  incorrectly  ealled  India-rabber  (Cliuia fiava). 

Zoology. — Of  the  mammals  than  are  few  very  formidable 
wild  animals.  The  bear — the  brown  or  blank  bear  of  the 
Southern  States— is  somewhat  numerous.  Then  an  prob- 
^ly  a  few  wolves,  though  this  has  been  doubted.  The 
oposaam,  the  raccoon,  the  woodohnok  or  ground-hog,  and 
various  speoies  of  rats,  mice,  and  bats,  are  eommon  in 
Middle  and  South  Florida.  Then  are  one  or  two  speoies 
of  deer,  and  rabbits,  sqaimis,  etc.  abound.  The  alligator, 
often  of  large  sise,  is  fonnd  in  great  numbers  on  the  8t. 
John's  River,  Suwanee,  Appalaohioola,  and  Perdido,  as  well 
as  in  all  the  larger  lakes,  and  is  abundant  in  Lake  Okee- 
chobee and  the  Everglades.  Then  is  a  tme  erooodile  in 
South  Florida,  and  the  manatee  or  sea-eow  is  still  found  in 
the  sounds  and  bays.  Shad  of  fair  quality  are  fonnd  in 
the  larger  rivers  early  in  the  season,  and  immense  quan- 
tities of  mullet,  bass,  shecpshead,  laka-tront,  and  other  va- 
rieties of  fish  suitable  for  the  table  are  Uken.  Turtles  are 
very  plenty  on  all  the  keys,  and  the  green  turtle,  the 
delight  of  epicures,  is  supplied  largely  from  this  region. 
Other  species  of  turtles  are  common,  and  various  speoies  of 
cuttle-lfsfa,  some  of  them  of  gigantic  sise,  are  found  along 
the  coast.  Sharks  are  plenttful  also,  especially  on  the 
sonthera  ooasts.  Wild-tnrkeys,  many  speoies  of  ducks, 
and  other  swimmers  and  waders,  hawks,  kites,  eagles,  vul- 
tures (the  king  vulture,  hardly  inferior  in  sise  to  the  eon- 
dor,  and  heretofore  supposed  to  be  peculiar  to  Mexico,  has 
recently  been  seen  hen),  and  owls  are  abundant  throughout 
the  peninsula.  Of  smaller  birds  there  is  an  immense  va- 
riety, though  the  m^or  part  (exeenting  always  the  mock- 
ing-bird) an  more  remarkable  for  tbeir  plumage  than  their 
song.  In  the  lowlands  and  the  swampy  or  manhy  regions 
the  insect  pests  are  numerous  at  oertain  seasons,  sand-fiies, 
mosquitoes,  blaek-flies,  etc.  being  plentiitil  enough;  but 
there  are  extensive  districts  in  the  State  where  these  an 
not  ahnndant,  and  some  where  they  an  not  known. 

Climate. — Though  in  the  latitude  of  Northern  Mexico, 
the  Desert  of  Sahara,  Central  Anbia,  Northern  Hindos- 
tan.  Northern  Burmab,  and  Sonthem  China,  the  climate  of 
Florida,  tempered  by  the  Atlantic  breeaes  on  one  side  and 
those  of  the  Gulf  on  the  other,  is  ttr  more  temperate  and 
equable  than  that  of  any  of  those  oonatries.  Tbcr  Spanish 
leeords  at  St.  Augustine  show  that  for  100  years  the  mean 
temperature  of  the  winter  months  averaged  a  little  over  60" 
F.,  and  of  the  summer  months  80°.  The  extremes  of  the 
year,  taking  the  peninsula  together,  are  about  35°  as  the 
coldest  and  05°  as  the  hottest  temperature,  and  neither  ex- 
tnme  is  reached  mon  than  twice  or  three  times  in  the  year. 
The  summer  may  be  said  to  last  seven  or  eight  months,  and 
during  the  whole  period  there  are  very  fisw  uncomfortably 
hot  days,  the  tea-breeses  tempering  the  air,  and  the  nights 
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wre  ttDiformlT  «ooi.  The  niny  i»moh  eztaada  otw  tbne 
or  foar  montha,  but  then  are  only  more  frequent  ahowerB, 
and  aometimea  heavy  and  drenching  raina,  bat  aeldom  of 
more  than  four  faonra'  doration.  Oceaiionally  there  are  long 
dronghta  in  aome  aeotiona.  and  exoeaaiTe  rain  in  other*. 


The  foUowing  table,  made  np  from  the  army  metoorolog- 
ioal  record  in  regard  to  three  pointa,  and  from  prirate  ob- 
aerrationa  in  rward  to  the  other  four,  givea  the  mean  tem- 
perature of  each  month  at  moat  of  the  pointa  named  for 
twenty  yeara^  and  the  rainfall  of  moat  for  1871-72 : 


at  Angiutlne..... 

Tampa  Bar „ 

KerWe>t...„ 

JackaoDTllle.- 

Fort  Dallaa....... 

Fort  Meyera,  or 
Punta  Baaaa-. 
Lake  gty,  1871... 


24°  Sf 
WW 
•SPW 

270 
30"  06' 


87.0t 
S1J3 


59.38 
W.40 


6S.W 
48.00 


8SJM 


KJSO 
fl«.«0 


68.00 
S8.IS0 


68JM 
87.72 
72.88 
61.20 
70.40 

73.20 
67.60 


68.78 
71.82 
75.38 
67.20 
75.60 

7S.80 
71.60 


7&C0 
76M 
79.10 
75.70 
77.00 

80.10 
78.10 


70.46 
81.6-3 

7950 
80.90 

81.20 
79.30 


V 

I- 


80.90 
80.72 
83.00 
84.10 
82.10 


80.96 
80.43 
82.90 
84.40 
81.80 


62.90     88.10 
81.20     79.40 


78.60 
78.28 
81.92 
77.20 
79.66 

81.70 
76JS0 


71.88 
74.02 
78.11 
78.00 
77  JO 

77,70 
71.00 


64.12 
66.94 
74.66 
62.70 
71.30 

71.90 
63.00 


57.26 
61J)9 
71.03 
53.30 
66.80 


64.70 
93.00 


u 


? 


69.61 
71.92 
76JS1 
69.60 
74.80 

79.00 
67.80 


47  J6 

3ai7 

36.49 
53.95 
32.97 

40.87 
47.12 


Arm  amid  Ditpotilion  of  PaUie  Land: — Of  the  37,931,520 
aerea  forming  the  eetimated  area  of  the  State,  28,092,i89 
aorea  had  been  aurreyed  np  to  Juno  30, 1872,  and  9,839,11 1 
aorea  were  atill  aaaorreyed.  Of  the  28,000,000  aorea  of 
aurreyed  land,  there  had  been  aold,  at  that  date,  1,832,431 
aarea ;  entered  under  the  homeatead  law,  389,147 ;  granted 
for  military  serrieoa,  465,942;  officially  approrod  under 
railroad  granta,  1,740,468 ;  approved  aa  awamp  landa  given 
to  the  State,  10,901,207  (of  theae  landa,  which  are  aold  by 
the  State  at  70  oenta  per  acre,  6,617,177  acrea  remained 
nnaold  July  1, 1873) ;  granted  for  internal  improvementa, 
500,000  aorea;  granted  for  aohoola  and  univeraitiea,  1,000,663; 
granted  to  indiriduala  and  companies,  52,114;  granted  for 
deaf  and  damb  aayluma,  20,924;  and  confirmed  private 
land-elaiBS,  3,784,303 ;  making  in  all  20,669,061  acres  dia- 
poaed  oIL  Inoluding  Uie  nnaarveyed  portion  of  the  State, 
there  an  17,263,459  of  public  government  landa  now  for 
aale.  Ineladed  in  thia  area,  however,  are  the  numerous 
lake*  in  Uie  State.  Beaidea  theae  there  are  6,617,177  acrea 
of  the  awamp  landa  for  aale  by  the  State  at  70  cents  per 
acre.  In  1870  there  were  only  3,373,541  aorea  of  the  entire 
area  of  the  State  in  farma,  and  of  these  only  736,172  acrea 
of  improved  lands.  In  the  four  years  which  have  aince 
elapaed  it  ia  beUeved  that  the  amount  of  farming  lands  has 
more  than  donbled,  and  that  the  improved  lands  now  ex- 
ceed 2,000,000  aerea.  The  average  aiie  of  farma  in  1870 
was  232  aerea ;  the  raise  of  farms,  $9,947,920,  and  of  farm- 
ing machinery,  etc.,  $505,074. 

AgricKltural  Pntducf. — In  1870  the  value  of  all  farming 
products,  inoluding  bettermenta  and  addition  to  atock,  was 
$8,»09,74«;  of  animals  alanghtered,  $520,966;  of  home 
mannfacturea,  $131,093;  of  forest  products,  $7965  (thia 
must  have  been  endnaive  of  Uve-oak  timber,  lumber,  and 
woods  fbr  eabinet  nae) ;  of  market-garden  products, 
$31,983;  of  orchard  producta,  $53,639;  the  amount  of 
wagea  paid  to  farm-hands  during  the  year,  including  the 
value  of  board,  waa  $1,537,060.  Wheat  is  not  grown  in 
any  appreoiabi*  quantity  in  Florida,  and  in  1870  only  545 
buahen  of  rye  were  reported ;  of  Indian  com,  2,225,056 
buahela  were  reported  that  year;  of  oata,  114,204  buahels; 
of  barley,  12  bushels.  The  number  of  horses  in  the  State 
in  1870  was  14,451 ;  of  mnlea,  8835 ;  of  neat  cattle,  453,451 ; 
of  sheep,  26,599 ;  and  of  swine,  158,908.  The  value  of  all 
the  live-stock  in  the  State  was  put  down  at  $5,212,157.  Of 
other  agricultural  produots,  there  were  39,789  bales  of  cot- 
ton, partly  of  long  staple  or  sea-island ;  37,562  pounds  of 
wool;  17  bales  of  hay;  401,687  pounds  of  rice;  157,405 
pounds  of  tobaoco;  952  hogshwds  of  cane-sugar,  and 
941,339  gallons  of  cane-molasses ;  10,218  bushels  of  Irish 
potatoes,  and  780,456  bushels  of  sweet  potatoes;  64,846 
bushels  of  peas  and  beans ;  13,049  pounds  of  beeswax,  and 
805,278  pounds  of  honey ;  19,479  gallons  of  domestic  wine; 
100,989  pounds  of  butter;  25  ponnda  of  oheeac;  3002  gal- 
lona  of  milk  aold. 

Of  many  of  theae  products  we  hare  no  statistics  later 
than  1870,  but  of  some  we  have  approximate  reports. 
There  can  be  no  doubt  that  there  is  a  great  advance  in  the 
amount  of  orchard  products;  the  oulture  of  the  orange 
and  lemon  has  become  very  popular,  and  is  constantly  in- 
creasing. This  is  said  to  be  the  moat  profitable  fruit  to 
enltivate  in  the  U.  8.  Nearly  3,000,000  orange  trees  have 
been  planted  sinoe  1870,  and  moat  of  theae  will  be  in 
bearing  by  or  before  1875.  These  will  add  millions  to 
the  valne  of  orchard  produots  in  the  State.  The  grape, 
olive,  flg,  and  gnara  are  being  cultivated  also  for  market. 
A  beginning  has  been  made  also  in  marketing  early 
and  very  late  peaches,  bananas,  pineapples,  cocoanuts, 
limes,  pomegranates,  etc.  The  cotton  production  bad  in- 
creased to  47,125  bales  in  1872,  and  in  1873  was  estimated 
at  45,590  bales.     The  crop  of  Indian  oom  in  1873  was 


somewhat  in  advance  of  that  of  the  census  year,  reaching, 
in  round  numbers,  2,320,000  bushels.  The  crop  of  Irish 
potatoes  in  1873  was  estimated  at  13,000  bushels,  and  of 
sweet  potatoes  at  1,037,000  bushels.  The  production  of 
oane-sngar  and  molasses  is  increasing  every  year;  and 
though  the  cane  was  iqjured  by  severe  storms  in  1873,  the 
yield  was  about  1300  hogsheads  of  sugar  and  nearly 
500,000  gallons  of  molasses.  Florida  is  the  only  State  in 
the  Union  in  which  the  sugar-cane  toaaels.  The  tobacco 
crop  (Cuban  tobacco  is  raised  exclusively  in  Florida)  ia 
also  constantly  increasing,  and  exceeded  200,000  pounds  in 
1873.  The  agriculture  of  the  State  ia  unquestionably  im- 
proving rapi(uy.  The  cattle  of  Florida  are  small,  hardy, 
and  make  tender  and  Juicy  beef,  but  are  not  of  much  valne 
as  milk-producers.  There  is  room  for  great  improvement 
in  crossing  them  with  some  of  the  larger  breeds.  Some 
portions  of  the  State  afford  fine  pasturage,  but  much  of  the 
grass  is  sour,  coarse,  and  wiry.  The  State  abounds  in  ma- 
terials for  efficient  fertilisation.  There  are  extensive  beds 
of  marl,  a  rich  muck  from  all  the  lakea,  and  establishments 
forthomannfactureof  flsh-gtwnoand  kelp  waste  on  the  coast. 

Industry,  Itanufacturet,  etc. — Florida  has  not  hitherto 
been  largely  engaged  in  manufactures.  The  census  of  1870 
reports  659  establishments,  driven  by  126  ateam-enginea 
and  79  water-wheela,  employing  2749  hands,  all  bat  79  of 
them  men;  using  a  eapital  of  $1,679,930;  paying  wagea 
annually  to  the  amount  of  $989,592 ;  using  materials  valued 
at  $2,330,873 ;  and  yielding  a  product  of  $4,685,403.  While 
it  ia  probable  that  theae  figures,  as  in  most  of  the  States, 
materially  underatated  the  amount  of  the  manufacturing  in- 
duatry  of  the  State,  it  ia  certain  that  it  hoa  greatly  increased 
within  the  past  four  yeara.  The  manufacture  of  pine  lum- 
ber and  spars  alone  now  employa  a  capital  of  $8,000,000, 
and  yielda  an  annual  product  exceeding  $5,000,000.  The 
preparation  of  live-oak  timber  for  ahipbnilding  purposes 
18  another  large  and  important  industry,  and  the  various 
choice  woods  for  cabinet  and  ornamental  puiposes  found  in 
the  southern  portion  of  the  peninsula  are  also  being  pre- 
pared for  market  in  considerable  quantities.  Naval  stores, 
turpentine,  rosin,  pitch,  and  tor,  are  now  manufactured  in 
large  quantities  from  the  vast  pine  forests  of  the  State.  In 
1871,  1872,  and  1873  large  tracts  were  sold,  and  numerous 
turpentine  distilleries  erected  for  this  manufacture.  Flour- 
ing and  grist-mills  (mostly  occupied  with  the  grinding  of 
Indian  corn)  employ  now  a  capital  of  about  $200,000,  and 
produce  meal,  etc.  to  the  amount  of  about  $825,000.  The 
various  manufactures  connected  with  the  trades  of  carpen- 
tering and  building  employ  a  capital  of  about  $125,000, 
and  turn  out  products  valued  at  nearly  $1,000,000.  The 
manufacture  of  cigara  Arom  the  excellent  Cuban  tobacco 
grown  in  Florida,  aa  well  aa  from  that  brought  from  the 
neighboring  island  of  Cnba,  has  kept  pace  with  the  in- 
creasing production  of  tobacco.  It  now  employs  over 
$500,000  of  capital,  mainly  in  Key  West  and  its  vicinity, 
about  1000  hands,  and  produces  cigars  to  the  value  of 
nearly  $1,500,000.  The  sponge-fisheries  of  this  region  aro 
another  considerable  branch  of  industry,  sending  to  mar- 
ket from  $125,000  to  $150,000  worth  of  sponges  annually. 
The  fisheries  of  the  southern  portion  of  Florida  form  an- 
other important  industry.  Kot  only  are  immense  qnanti- 
tiea  of  fish  shipped  from  these  keys  and  the  coast  to  Ha- 
vana, Norfolk,  Baltimore,  and  New  York,  but  great  numben 
of  green  turtle  are  also  forwarded.  Salt  is  manufactured 
by  solar  evaporation  from  sea  and  lagoon  waters  at  vari- 
ous points.  Cotton-seed  oil  is  another  product.  The  other 
branches  of  manufacture  employ  small  capital,  and  are  not 
largely  productive. 

Sailroadt  and  Cnnalt, — The  railroads  of  Florida  arc — 1 . 
The  Jacksonville  Pensacola  and  Mobile  Bailway,  200  milci< 
in  length,  fh>m  Jaokaonville  on  the  St.  John'a  River  to  Chat- 
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tthooehM  Landing  on  the  Chkttahooohee  Rirar,  near  its 
jmietion  with  the  Appalaofaioola.  Thii  railway  panel 
Uiroogh  Tallahawee,  and  a  branch  21  milM  in  length  eon- 
neeta  that  eity  with  8L  M ark'i  at  the  head  of  Appalaohee 
Bay.  Another  branch  road,  48  milei  in  length,  nom  Lire 
Oak  to  Lawton  in  Qeoigia,  oonneeta  thie  railway  with  the 
Atlantic  and  Qnlf  Railway  and  with  the  whole  ■yttam  of 
Oeorgla  railways.  2.  The  Atlantis  Onlf  and  Weat  India 
Tranrit  Company'!  Railway  (late  Florida  Railway),  157 
nilei  in  length,  extending  fVom  Femandina  at  the  month 
of  BL  M ary'a  River  on  the  Atlantis  to  Cedar  Koyi  on  the 
Oolf.  S.  The  St.  John'*  RMlway,  fVoin  8L  AuguUne  t» 
Toeoi  OB  the  6L  John'i  Rirer,  a  distance  of  lb  miles.  4. 
The  Penaaeola  and  Loniarille  R.  R.,  running  th>m  Pensa- 
eola  to  Pollard,  Ala.  There  are  short  railroads  running 
from  PenSBOola,  BIlaTille,  ete.  into  the  forests  to  supply 
timber  for  the  mills.  Two  other  railways  have  been  pro- 
JMted — one,  the  Oraat  8oathem  R.  R.,  fW>m  Jaeksonnlle, 
along  the  6t.  John's  Rirer  and  the  chain  of  lakes,  passing 
Lake  Okeeohobee  on  the  B.  side,  and  passing  from  one  key 
to  another  till  it  reaehea  Key  West.  This  line  would  be 
MO  nilea  or  more  in  length,  and  though  the  grades  are  easy 
itvonld  not  And  snfficient  business  to  pay  for  its  eonstmo- 
tioo,  as  for  one-third  of  the  distance  it  must  be  bailt  on 
eaq>ensire  piling.  The  other  is  an  extension  of  the  road 
from  Cedar  Keys  along  the  Onlf  shore  to  Fort  Poinsett  at 
Cape  Sable ;  though  not  so  long  as  the  other,  it  is  liable  to 
the  same  objections. 

There  hare  been  numerous  canal  projects,  most  of  them 
baring  in  riew  the  shortening  the  distanee  between  New 
Orleans  and  the  other  cities  of  the  Gulf  and  the  Atlantto 
coasts.  Most  of  these  hare  fallen  through  for  want  of  in- 
terest on  the  part  of  those  who  would  be  most  benefited  by 
them;  bat  a  recently  proposed  route,  in  connection  wiUt 
the  grand  and  practicable  scheme  of  sheltered  and  protected 
ntrigation  inside  the  line  of  islands  and  landbars,  fh)m 
New  Orleans  to  Charleston,  and  perhaps  to  Norfolk,  merits 
notice.  The  projectors  of  this  route  propose  to  out  a  canal 
from  Apmlachee  Bay,  Just  below  St  Mark's,  to  the  Bn- 
wanee  Rirer  at  about  the  parallel  of  30°  12',  and  then  to 
improve  the  narigation  of  that  rirer  to  admit  of  the  pas- 
sage of  Brst-elass  Mississippi  steamers  to  the  great  bend 
of  the  river.  Ion.  82°  iV  W.,  and  thence  to  cut  another 
esnal  through  Okeefenokee  Swamp  to  the  8L  Mary's  Rirer. 
Another  eanal,  already  in  progress,  extendi  fh>m  the  Upper 
St  John's  River,  probably  in  the  rieinity  of  Orlando  and 
I«ke  Waahington,  te  Indian  River,  an  estuary  along  the 
eoast,  a  distance  of  6  miles,  and  then  extends  Indian 
Rirer  through  Lake  Worth  to  Biscayne  or  Miami,  in  lat 
25°  4$'.  The  whole  amount  of  cutting  win  not  exceed  25 
ndles,  and  only  one  lock  will  be  required. 

TeUgrapht. — The  Atlantic  coast-line  of  the  Western 
Union  Company  extends  to  Key  West,  ttom  which  point 
in  oeeaa  eable  ii  laid  to  Havana,  and  connects  there  with 
the  Gulf  esble  and  the  Brasilian  cable.  Another  company 
owns  lines  in  the  W.  part  of  the  State. 

FimuKf. — Aeeording  to  the  census  of  1870,  the  total 
assessed  ralnatlon  of  Aorida  in  that  year  in  real  and  per- 
sonal esUte  was  t32,480,843,  of  which  $20,197,691  was 
real  eatate,  and  $12,283,162  personal.  The  true  valuation, 
aeeording  to  the  estimates  of  the  V.  S.  marshal,  was 
$44,1S3,SS5.  The  raluation  for  purposes  of  taxation  in 
1S73  a  little  exceeded  $30,000,000,  bn^  in  this  ralnatlon 
many  rested  interests  are  not  Inelnded ;  and  as  every  man 
makes  his  own  valuation  for  this  purpose,  it  does  not  rep- 
resent the  property  of  the  State  at  anything  like  its  true 
value.  The  reeeiptt  of  the  State  treasvry  for  the  year  end- 
ing Dee.  31, 1873,  from  the  eoHeotion  of  taxes  and  licenses 
wpHeable  to  general  State  expenses,  were  $320,838.06,  and 
the  expenditnrea,  ezelnding  the  borrowed  money  and  in- 
tetcM  on  1871  bonds,  were  $:<14,817.11.  Of  this,  $246,711.65 
were  for  the  regular  expenses  of  1873,  and  $68,105.46  were 
■sed  in  payment  of  expenses  incurred  prerions  to  1873,  in- 
dnding  debt  due  lunatic  asylum,  bank-note  company,  ete. 
This  waa  the  first  year  sinoe  reoonatmction  (1867)  in  which 
the  leampts  had  not  fallen  below  the  expenditures.  The 
aggiegat*  aaonut  of  the  deficieaeiei  of  the  six  years  and 
two  months  ending  Jan.  1, 1878,  was  $349,503.97. 

The  following  statement  of  the  oomptroUer  exhibita  the 
iadebtadaesi  of  the  State  as  it  stood  Jan.  1,  1874 : 

Total  debt  and  Interest,  to  be  ezehiaged  for  the 

*2?*,«f  >f»- $M0.9«7.78 

Bonds  of  I87l„ 880  000.00 

5S!i  ^  J22  ■•'?,»««*  deUyered a8S;000.0O 

Bonds  of  187S  sold,  bat  not  delirered.  and  held  to 
^«<dii  fonds  to  pay  for  21  hypothecated  bonds 

or  18o8..,,.„...„..«, „ 15  000.00 

Beads  oT  ItOt  exdutatad  for  18  bonds  of  1868,  with 

aaenmnlatrt  Interest.. _._ „. 20,000.00 

wooed  debt  dos  school  ftind.- „ lM.7fi2.63 

Banded  debt  due  seminary  ftind.........._ 71,292.46 

$1,402,982.88 


Brought  forward $1,402,982.88 

Deduct  amount  at  bonds  In  slaking  tand  for  nar- 
meat  of  bonds  of  187L.»-..~...... .. 8,700.00 

$1,894,282.88 
Add  inteiestdne  Jan.  1, 1874,  to  school  and  seminary 

funds. „...._ 9,900.01 

Add  interest  due  Jan.  1, 1874,  upon  the  bonds  of  18TI.  29,676.00 
Add  Interest  dm  Jan.  1,  1874,  npoo  bonds  of  187».        12,660.00 

Total  bonded  debt  and  Interest  due  thereon  to  Jan. 

1,1874 i. ™  $1,446,477.84 

Less  money  In  the  treasury,  applieabie  to  payment 

of  iatoastof  1871  and  1878  bonds. 16,254.86 

Total  bondsd  debtand  interest,  kss  cash  in  trsasury, 

appUoabIa  la  paymeBt  of  Interest $1,430,212.48 

Aside  from  this  debt,  the  State  hat  iasned  to  the  Jaokson- 
rille,  Pensaeola  and  MaUIe  Railway  Company  bonds  to  the 
amount  of  $4,000,000,  but  for  these  it  has  a  statutory  lien 

Xn  the  road,  and  negotiations  are  now  in  progress  by 
sh  it  is  expected  that  bondholder*  will  take  the  lien  on 
the  road  and  the  bonds  of  the  company  in  lieu  of  the  State 
bonds.     These  bonds  are  largely  held  in  Holland. 

Cbsiaieree. — ^The  eammeree  of  Florida  is  large  in  pro- 
portion to  her  population.  Femandina,  Bt  Angnstiue, 
Jaeksonrille,  Port  Orange,  and  Biscayne  are  all  eoasider- 
able  ports  on  the  Atlantia  shore ;  Key  West,  at  the  sonthem 
extremity,  has  a  very  large  eommeree  with  the  Atlantio 
ports.  New  Orleans  and  Mobile,  and  the  West  Indian  ports ; 
and  on  the  Qnlf  ooaat,  Peasaoela,  Appalaohiooh,  St.  Mark's, 
Cedar  Keys,  Tampa,  and  Pnnta  Rassa  are  important  sea- 
ports, wiUi  a  oonstantly  Increasing  commerce.  Of  eourse, 
ny  ikr  the  greater  part  of  the  eommsroe  of  the  Floridiaa 
porta  is  wiui  other  porta  of  the  V.  S.,  and  its  amount  can- 
not ha  aaeeitalBed ;  but  the  foreign  eommeree  of  the  ports 
of  Femandina,  Key  West,  and  Pensaoola  is  also  of  oon- 
sidetabls  magnitude.  For  the  year  ending  Dec.  31,  1873, 
the  imports  into  the  ports  of  Florida  were  $512,815;  the 
domestic  exports,  $3,742,548,  and  tbe  foreign  exports,  $1 1 02. 
This  was  aside  fh>m  the  large  amount  of  miits,  fish,  tartlea, 
lumber,  etc.  indirectly  exported  through  New  Tork,  Balti- 
more, Ifobile,  and  New  Orleans.  Of  the  coast-trade,  tbe 
eommoditiei  shipped  from  th»  port  of  Key  West  alone  to 
New  Tork  and  New  Orleans  amount  in  the  aggregate  to 
more  than  $4,000,000;  while  the  ship-timber,  spars,  and 
ydlow-pino  lumber  shipped  from  Pensaeola  amount  to 
nsarly  as  much  mora. 

Bank4,  Samngt  Banb,  Tnut  CSsstpantes,  s<e. — There  were 
In  1878  in  Florida  no  national  banks  or  State  banks  having 
oirenlation;  two  savings  banks,  braaohas  of  the  Freed- 
men'i  Baring  and  Trast  Company,  and  four  other  private 
banking-honsas — three  at  JaeksonviUe  and  one  at  rarain- 
dina.  There  were  not  In  1873  any  iie,  marine^  Ufa,  or  ae- 
eident  insnranee  compaaief  reported  in  the  State. 

Popnlatitm. — ^The  organisation  «f  Florida  as  a  Territory 
was  authorised  by  aet  of  Congress  in  1819,  but  as  posses- 
sion was  not  given  to  th«  U.  S.  by  the  Spanish  government 
mtil  Jnly,  1821,  it  was  not  aotoally  orgaaiiad  until  aAer 
that  time.  Tbe  first  oensas  of  the  Territory  was  taken  in 
1830,  and  at  that  time  it  had  14,730  inhabitanU,  of  whom 
18,385  were  whites,  844  flree  oolored,  15,601  slaves,  and  an 
indefinite  nnmber  of  Indians.  In  1840  there  were  54,477, 
of  whom  >7,MS  were  whites,  817  fVea  oolored,  S5,717  alares. 
In  1850  the  nnmber  of  Inhabitaats  was  87,445,  of  whom 
47,208  were  whites,  032  Oee  oolored,  39,810  slares ;  there 
were  prebably  at  this  time  600  or  700  Indiana  not  enumor- 
ated.  In  1880  tbe  population  waa  140,424,  of  whom  77,746 
were  whitea,  932  free  oolored,  and  61,745  alarea,  with  500 
to  600  Indians  noteonmerated.  In  1870  the  true  population 
was  188,248,  of  whom  96,057  were  whites,  Vl,68»  ftee  ool- 
ored, and  502  Indians.  The  density  of  the  population  at 
the  periods  of  the  dlfienat  enumerations  nas  been — in 
1830,  0.M  inhabitaato  to  a  sqnara  mile;  in  1840,  0.92  to  a 
square  mile ;  in  1850,  1.48  to  a  square  mile  ;  in  1860,  2.65 
to  a  square  mile ;  in  1870,  3.17  to  a  square  mile.  Of  the 
present  population,  excluding  the  Indians,  94,548  are  males 
and  93,200  females;  33,873  males  and  31,024  females  are 
of  school  age  (between  t  and  18  yean) ;  84,539  males  are 
of  military  age  (between  18  and  45);  39,907  males  are 
above  21  years  of  age,  and  of  these  38,854  an  citizens.  Of 
the  present  population,  182,781  (91,573  males  and  91,208 
females)  are  natives  of  the  U.  6.,  while  4967  (2975  males 
and  1992  females)  are  of  foreign  birth.  Of  the  whites, 
91,395(46,136  males  and  45,259  females)  were  natives,  and 
4662  (2817  males  and  1845  females)  were  of  fbreign  birth ; 
of  the  colored  raoe,  91,689  in  nnmber  (45,594  males  and 
46,095  females),  91,384  (45,436  males  and  45,948  females) 
were  natires,  and  30S  (168  males  and  147  females)  were  of 
foreign  birth.  Of  the  oolored  race,  80,338  (40,151  males 
and  40,187  females)  were  blacks,  and  11,351  (5443  males 
and  5908  tbmales)  mnlattoes.  Of  the  blaoka  223,  and  of 
the  mulattoes  82,  were  of  foreign  birth. 

Bdaealion In  1870,  12,778  (all  but  21  of  American 

birth)  were  reported  at  attending  sehool  in  some  portion 
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of  the  year ;  of  then  then  were  41Sfi  white  main  and 
4059  white  females ,-  2241  eolored  malee  and  2283  colored 
femalea ;  68,238  persona  of  ten  years  and  over  could  not 
read,  and  71,803  (all  natives  except  SS8)  oonld  not  write; 
18,904  of  these  were  whites  (10,141  of  them  females),  S3,094 
(2S,941  of  them  females)  were  colored.  In  1870  there  were 
377  lohools  of  all  classes  in  the  State,  taught  by  483  teaehers 
(254  males,  228  females).  In  the  schools  14,670  pupils 
were  represented  to  havt  been  taught  during  some  portion 
of  the  year ;  of  these,  6788  were  males  and  7882  females ; 
the  income  of  these  schools  was  9154,660,  of  which  $6750 
was  from  endowments,  $73,643  from  taxation  aod  publie 
funds,  and  $74,177  fWrm  other  sonrses,  including  tuiUon, 
and  in  Florida  the  Peabody  fkind.  Of  these  377  schools, 
226,  taught  by  265  teachers  (169  males  and  06  females), 
were  public  schools,  having  10,132  pupils  (4674  males  and 
5468  females).  These  schools  had  an  income  of  $76,389; 
$61,652  of  it  fh>m  taxation '  and  the  public  ftinds.  There 
were  10  classical,  professional,  or  technical  schools,  with  82 
teachers  (16  male  and  16  female)  and  580  studnits  (318 
males  and  262  females),  and  hsTing  an  income  of  $11,005, 
of  which  $2100  was  from  endowment,  $4870  from  taxa- 
tion and  public  funds,  and  $4035  ttma  tuition  and  other 
sources.  There  were  also  141  other  private  schools,  part 
of  them  boarding-schools,  with  185  teachers  (69  males 
and  116  females)  and  3958  pupils  (1796  males  and  3162 
females).  These  schools  had  an  Income  of  $67,115,  of 
which  $59,305  was  trora  tuition.  Of  the  schools  in  the 
State,  2  were  normal  schools,  4  high  schools,  5  graded  com- 
mon, and  215  ungraded  common ;  there  were  10  academies, 
DO  colleges,  135  day  and  boarding  schools,  and  6  parochial 
and  charity  schools.  The  amount  expended  for  public 
schools  in  the  State  in  1873  was  stated  at  $107,723.93. 

Constitutional  one-mlU  tax  from  the  counttee. 080,000.00 

PrlTste  contributions „ -..    10,000.00 

FeabodTftand _. 8,800.00 

Interest  on  school  fund,  $14,873.38,  issued  In  warrants 
which  sold  at  SO  cents. , _........„...     8>2&W 

•ia7,73&M 
There  is  no  college  or  university  In  the  State,  but  the  legis- 
lature chartered  in  1871  an  agricultural  college,  and  the 
land-scrip,  90,000  acres,  was  granted  to  it,  and  sold  for 
$80,000;  the  trustees  hare  advertised  for  propositions  fbr 
a  site  for  the  college.  There  are  no  professional  or  soien- 
tiflc  schools  as  yet  established  in  the  State. 

There  were  75  pnblic  libraries  reported  in  the  oenmi  of 
1870,  having  26,374  volumes,  of  which  the  State  library  at 
Tallahassee,  with  7000  volumes,  and  5  court  or  law  libra- 
ries, with  4182  volumes,  were  the  only  ones  of  considerable 
siie ;  and  178  private  libraries,  with  87,664  volumes. 

There  were  In  the  State  33  newspapers  and  periodieals 
in  1870,  having  an  aggregate  cireufatlon  of  10,645  copies, 
and  an  aggregate  annual  issue  of  649,230  copies.  Tnere 
were  at  that  time  2  tri- weeklies,  with  a  circulatloD  of  820 
copies ;  1  semi- weekly,  with  300  circulation ;  and  20  week- 
lies, with  9426  circulation.  In  1872  there  were  1  daily,  1 
tri-wCekly,  1  semi-weekly,  21  weeklies,  and  1  monthly,  and 
the  circulation  had  increased  aboat  2500  oopiet. 

Okunhet. — In  1870  there  were  420  ehurcn  organisations 
of  all  denominations,  with  390  churah  edifloes,  78,920  sit- 
tings, and  church  property  valued  at  $426,620.  Of  these, 
there  were  reported  127  regular  Bwtist  chumhes,  1 28  chnrsh 
edifloes,  21,100  sittings,  $63,460  of  property.  At  the  dose 
of  1873  there  were  reported  261  Baptist  eburahes,  166  min- 
isters, and  17,004  members;  100  Sunday-schools,  with  6910 
teachers  and  scholars.  In  1870  there  were  17  Protestant 
Bpiscopal  chnrohes,  13  church  odiflces,  4600  sittings,  $71,100 
of  property ;  there  were  in  1873  but  9  ehnrebes,  10  clergy- 
men (9  officiating),  816  communicants,  1046  Sunday-school 
teachers  and  scholars,  and  contributions  to  the  amount  of 


$8833.  In  1870  the  census  rsported  236  Methodist  churches, 
216  church  edilces,  42,600  sittings,  and  $140,700  of  ohnreh 
property.  These  statistios,  which  rsfer  to  the  Methodist 
Bpiscopal  Ohnreh  South,  have  doubtleei  increased  some- 
what, emecially  in  the  value  of  ohorsh  propeity.  There 
was  in  1870  one  Mormon  congregation,  with  one  ehnrsh 
edifice,  50  sittings,  and  $150  of  pmpsrty.  Of  Presbytariaas 
(Presbyterian  Church  South)  in  1870  there  war*29  ehiirehea, 
29  ebnieh  ediltees,  6620  sittings,  $70^10  of  ehoreh  property. 
The  later  returns  give  but  twenty  ninisters  of  the  Presby- 
terian Chnrsh,  South  residing  in  Florida,  bat  probably  aome 
of  them  may  have,  like  other  clergymen  in  the  South,  more 
than  one  charge.  In  1870  there  were  reported  10  Boman 
Catholic  organisations,  and  9  ehuroh  edifloes,  8950  sittings, 
$90,800  of  chnrsh  prc^rty.  In  1873  there  were  12  eon- 
giegations,  19  churches  and  ohapels,  39  missions,  and  15 
clergymen.     The  Catholic  population  is  stated  at  10,000. 

<M»ttituHon,  Oomrtt,  StpmtHiatumimConjfrtm,  «(c.— The 
State  is  now  organised  nnder  the  constitution  of  1868,  the 
third  adopted  by  the  State  since  its  first  admission  to  the 
Union  in  1845,  and  the  one  nnder  which  it  was  admitted 
anew  to  representation  in  Congress  in  June,  1868.  This 
eonetitntion  provides  that  slaveiy  shall  not  exist  in  the 
State ;  that  toere  shall  be  no  civil  or  political  distinction 
on  aooount  of  race,  color,  or  previous  condition  of  servi- 
tude; and  that  the  State  shall  ever  remain  a  member  of 
the  American  Union,  tiie  people  thereof  a  part  of  the  Amer- 
ican nation,  and  any  attempt,  from  wbatever  source  or 
npon  whatever  pretence,  to  dissolve  said  Union  or  to  sever 
said  nation,  shall  be  resisted  with  the  whole  power  of  the 
State.  The  governor  and  lieutenant-governor  are  chosen 
by  the  qualified  eleetors  of  the  State*  at  the  time  and 
placee  of  voting  for  members  of  the  legislature^  and  hold 
office  for  four  years.  The  secretary  of  state,  treasurer, 
oomptrollor,  attorney-general,  snperintendent  of  publie  in- 
struction, commissioner  of  immigration,  and  adjutant-gen- 
eral are  appointed  by  the  governor  and  confirmed  by  the 
senate,  and  nold  their  offices  the  same  time  as  the  governor, 
or  until  their  successors  shall  be  qualified. 

The  senators,  24  in  number,  are  chosen  for  four  years, 
and  the  members  of  assembly,  63  in  number,  for  two  years. 
The  sessions  of  the  legislature  are  annual,  and  begin  regu- 
larly on  the  Tuesday  after  the  first  Monday  in  January. 
The  session  lasts  60  days.  The  pay  of  members  of  both 
houses  is  $500  per  year,  and  a  mileage  allowance  of  ten 
cents  per  mile.  Educational  qualifications  are  to  be  pre- 
scribed for  electors  after  1880.  The  Judicial  power  of  the 
State  is  vested  in  a  supreme  court,  circuit  courts,  county 
courts,  and  Justices  of  the  peace.  The  supreme  court  con- 
sists of  a  chief -Justice  and  two  associate  Justioes,  who  hold 
their  offices  for  life  or  during  good  behavior.  They  are  ap- 
pointed by  the  governor  and  confirmed  by  the  senate.  Toe 
elerk  of  Uie  supreme  court,  appointed  by  the  Justices,  is 
also  librarian  of  the  supreme  court  library.  There  are 
seven  circuit  Judges,  appointed  by  the  governor  and  con- 
firmed by  the  senate,  who  hold  their  oflce  for  eight  years. 
They  hold  two  courts  a  year,  each  in  his  own  oinuit.  These 
oircait  eonrts  are  courts  of  original  Jurisdiction.  There  is 
a  county  court  in  each  county.  The  county  court  judges, 
who  are  also  appointed  by  the  governor  and  confirmed  by 
the  senate,  hold  office  fbr  four  years.  They  may  be  reap- 
pointed. The  superintendent  of  public  instmetien,  secre- 
tary of  state,  and  attomey-geneial  constitute  the  board  of 
education.  Florida  has  a  State  penitentiary  at  Chattahoo- 
chee. 

Under  the  new  apportionment  since  tlie  oensns  of  1870, 
Florida  has  two  representatives  in  Congress,  both  elaoted 
at  large.     There  are,  of  eonrse,  two  U.  S.  Senators. 

Ootmtie: — There  are  39  counties  in  the  State,  having  the 
annexed  population  respectively  in  1860,  1860,  and  1870 : 


Alachua... 

Baker 

Bradford.. 
BrevaidH.. 
Calhoun... 

Clay 

ColnmMa , 

Dade 

Duval. 

EKambla.. 
Franklin.. 
Gadsden... 
Hamilton. 


Pop.  In 
lajo. 


Pm.  fa 


2,024 

8,282 

New 

county. 

New 

~"5Jr- 

l,8n 

1,446 

....*. 

1,914 

4,808 

4,«46 

IW 

88 

4,689 

S,074 

4,851 

6,788 

l,8fil 

1,904 

8,784 

«,S»8 

2,511 

4,184 

Tcn-t* 
ins: 


17,828 
1,815 
8,671 
1,218 
998 
2.0*8 
7,885 
86 

11,921 
7.817 
1,296 
9,802 
6,748 


Hernando 

((iiaMa«Ma,isao! 

HlUsboro'- 

Holmes. 

Jackson 

Jeiforson 

Laftyette. 

Leon «., 

Levy  ............ 

Liberty 

Madison 

'Manatee......... 

Marlen......»..> 

Monroe. 


'asi" 

'aif 

tSi^ 

996 

1,200 

2,938 

2,877 

2,961 

8,216 

1,206 

1,386 

'■S 

6,68* 

10,200 

9,828 

7,718 

9,876 

18,898 

...... 

2,088 

1.788 

11,448 

12,848 

15,236 

465 

1,781 

i^018 

...... 

1,467 

1,060 

6,480 

7,779 

ii,m 

864 

1.9S1 

8,838 

8,609 

10,804 

2,646 

2,918 

6,667 

Orange—... 

Folk .... 

Putnam ...... 

Santa  Boaa. 
8t  John's.... 

Sumter ... 

Bowanee 

Taylor ,. 

Volusia 

WakuUa 

Walton...... 

WashtngtMi 


'Sbi' 


2,164 

486 

New 

687 
2,888 
8,628 


1,966 
1,817 
1,960 


*»? 


8,644 

987 
county. 
2,712 
6,480 
8,088 
1.64* 
2,808 
1JI84 
1,U8 
2l888 
8,087 
8,164 


X*- 


4,247 
2,1*6 
8,ia 
8,821 
8.812 
2,(18 
2,962 
8,666 
1,463 
1,728 
2,606 
t;041 
2,802 


*  "Every  male  person  of  the  ase  of  twenty-one  years  and  up- 
ward, of  wbatever  race,  color,  nationality,  or  previous  condition, 
who  shall  at  the  time  of  oflfering  to  vote  be  a  dtlsen  of  the  V.  S., 
or  who  shsll  have  declared  his  Intention  to  become  such  in  con- 
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in  Florida  fbr  one  year,  and  In  the  county  for  six  montbs,  next 
praoedlDg  the  election  at  which  he  sbsif  oBter  to  vote,  shall  in 
such  county  be  deemed  a  qualified  eleotor  at  all  deottoDS  under 
this  constitution."— OMuMhiMm  <tf  OSS. 
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t  IWiH.— JaokianTUl*k  on  Um  8u  John'i  BItw, 
is  Dmti  to..  It  th«  largcat  oity  in  the  SUto.  In  1870 
It  had  5913  inhabitant*,  and  ia  •appoud  now  to  haTO 
aboat  MOO.  It  ia  the  great  reiort  of  inralidi  from  the 
Narth.  Ma^  of  them,  howerer,  paia  on  to  higher  pointj 
an  tlie  St.  John'i  Birer.  The  only  other  towni  or  oitiea 
baring  OTar  UMM  iahalutanti  are  Key  Wait  ia  Monroe  eo. 
aad  Penaaeola  in  Baoambia  eo.,  whieh,  with  ita  labarl), 
Waniagton,  ia  the  lite  of  the  U.  8.  narj  jard.  Tallahaaaee, 
is  Leon  eo.,  the  oapital  of  the  State,  baa  aboat  2600  in- 
haUtaaU  (2023  in  1870),  and  Pernandina  in  Xaaaaa  so. 
(1723  in  1870)  and  8t  Aogaatine  in  St.  John'i  eo.  (1717  io 
1870),  the  oldest  lettlement  in  the  U.  8.,  hare  nearly  ai 
large  »  population.  Of  towns  of  from  1000  to  2000  in- 
habitants we  prineipal  are  Appalaohieola  in  Pranldin  so., 
Hontioello  in  Jefferson  eo.,  and  Milton  in  Santa  Bosa  oo. 
Lake  City  in  Ooinmbia  eo.,  Pilatka  in  Putnam.  Ooala, 
Oerro  Qordo,  Oadar  Keyi^  and  Tampa  ate  also  ttiriring 
lawns. 

Sitlmy. — ^Florida  was  proliably  disooTered  by  Colamboa 
sr  some  of  his  liaatanants  tiefore  the  oommenoemant  of  the 
■zteenth  aentory ;  but  Poaoa  de  Laoa,  who  landed  at  St. 
Aagnatina  in  1512,  is  the  ftrat  BuropeaB  who  is  known  to 
hare  landed  on  its  shores.  He  laadad  on  Pabn  Sunday  (the 
AiMM  Florida,  or  Faaat  of  flowers,  of  the  Catholic  Chonh^ 
and  tlia  name  of  the  peninsola,  Florida — a  name  extended 
by  the  Spaniards  to  a  region  of  Indaftnite  extent  northward 
and  westward — is  said  by  some  writers  to  have  been  bestowed 
gpoB  it  trim  this  eaase,  while  others  attribute  it,  with  per- 
haps more  probability,  to  the  profusion  of  wild  flowers  found 
oa  its  broad  saranaas.  Ponoe  de  Leon  hoped  to  And  in  this 
beantifol  land  the  fabled  fountain  of  perpetnal  youth,  but 
after  a  long  aad  wearisome  quest  he  returned  nnsatisfled. 
Four  yeus  later  he  visited  it  again  in  aearoh  of  gold,  but 
was  driran  away  by  the  stalwart  Indians  of  the  peninsula. 
Ia  li20,  Taaqnei,  another  Spaniard,  landed  with  some 
trsopa  at  St.  Augustine,  but  his  expedition  eame  to  naught ; 
Bor  were  thoae  of  the  Floientina  Verassaai  in  152.%  and  the 
Spaniard  De  Oeray  in  I524>mon  suoesssful.  In  152A,  Pam- 
pLile  de  Narraex  obtained  Arom  Charles  V.  a  grant  of  all 
the  htnda  from  Oape  Florida  to  Bio  Paauoo,  and  in  1528 
landed  mi  Appalaahee  with  an  army  of  440  men ;  but  ha 
was  rigoroasly  reaisted  by  the  Indians,  and  at  last  perished, 
with  moat  of  hia  troops,  by  shipwraek  near  the  Panuoo.  In 
1530  a  wriaer  explorer,  Fernando  da  Soto,  penetrated  into 
the  interior  of  Florida,  aad  after  numerous  adrentares  and 
a  graater  sasasare  af  snooesa  ia  winning  tha  oonBdenea  of 
the  Indian  tribes  than  any  of  his  predeeessors  had  realised, 
MDetnttad  to  tisaMiartssippi,  aad  died  therein  1642.  Har- 
■g  than  axplond  a  aoasidenible  portion  of  Florida,  though 
they  had  not  established  aay  soloay  there,  tha  Spaaisb  goT- 
srnneat  elaiiaad  it  a>  thair  rightfol  territory,  la  the  year 
1502,  the  biara  Adasiial  da  CoUgny,  dsairous  to  resoue  his 
HagasBOt  IMIawsn  from  the  ami  perseeutions  to  whieh 
th^  war*  aabjeeted  in  Fraaea^  made  prepaiatioas  to  send 
thssi  to  Aaierlaa,  aad  ia  the  winter  or  1608-04  a  company 
ef  them  aadar  laaudonaiira  ware  landed  on  the  ooast  be- 
low St.  AagastiBe,  aad  had  just  established  themsalres  on 
their  new  territory,  when,  early  in  1606,  the  Spanish  free- 
booter Don  Pedro  Manaodea  ponnoed  nnon  them,  murdered 
nearly  tha  whole  of  thasa,  and  hanged  tJiem  on  tlie  tree*  in 
the  Tioiaity,  witk  an  iaseriptioa  over  thair  heads,  that  they 
were  killed  "aot  as  Fraaehmen,  but  as  heretios"  and  Mia- 
mies  of  Qod.  Learing  a  garrison  there,  Menendes  pro- 
eeeded  to  the  present  site  of  St.  Augustine,  and  there 
founded  the  Srat  perasaaeat  settlement  oa  the  peninsula. 
The  sitaation  was  admirably  ahosaa.  His  raid  on  the  in- 
Boeeot  Freoohmen  did  not,  howerer,  long  paas  aaraTenged. 
Domlniqaa  de  Ooargaea,  a  Freaeh  adrentarer,  a  man  of 
grsal  bfavary,  at  the  bead  of  a  few  Tolantaers  lauded  at 
the  aita  of  the  former  Frenob  oolony,  seised  the  garriion 
whieh  MaDaades  had  left  there,  and  hanging  them  on  the 
same  traaa  on  whieh  the  bodlea  of  hia  nnfortnnata  eonntry- 
mea  had  beao  saspeaded,  pat  aa  inseriptien  orer  their 
heads,  that  thay  ware  hang  "  not  beeaase  tbay  were  Bpaa- 
iardi^  bat  beeaase  they  were  traitors,  ent-throats,  and  mur- 
dertrs."  The  Spanish  atriony  at  St.  Aagnstine,  defended 
by  a  Stroag  fort,  inoreasad,  and  other  OMonisa  on  the  B. 
eoast  wwa  established.  In  1680  it  was  eaptoied  by  Sir 
Fraaois  Draka^  bat  wo*  probably  soon  reatorad  to  the 
Spaniards,  aad  for  neatly  a  eentuy  later,  tbongh  it  had 
beeone  a  senMnrhat  important  Spanish  settlement,  aad  its 
great  oathedral  indioated  the  strength  of  the  CathoUo  power 
there,  yet  it  made  no  ftgure  in  history.  The  bueoaneers 
Tisitad  it  repeatedly,  and  sometimes  exaeted  a  heary  re- 
ward for  its  ransom  from  destruction,  but  it  had  no  part 
in  tha  araat  morements  of  Buropeau  powers  on  this  oonti- 
nent.  u  1(82  the  Frenchman  La  Salle  established  some 
edoniaa  ia  what  was  then  West  Florida,  but  now  Louisiana 
or  Uisnsoippi,  and  in  1098  the  Frenoh  settled  at  Pensaeola. 
From  irat  ta  1710  the  KnvUsb  ooloniel  of  South  Carolina 


aad  Georgia  repoatadly  attacked  St.  Augustine,  which  it 
was  alleged  had  become  a  reodesyoui  of  freebooters.  In 
the  wars  which  followed  some  year*  later  in  the  eighteenth 
century  between  Qreat  Britain  and  Spain,  Cuba  was  cap- 
tured by  the  English,  and  in  1703  Ilorida  was  ceded  by 
Spain  to  Oreat  Britain  in  exchange  for  the  "Queen  of  the 
Antilles."  Bmigration  to  Florida  followed  this  cession  al- 
most immediately,  and  was  becoming  considerably  extan- 
sire  when  by  the  treaty  of  1783  the  oouatry  was  re-oeded 
to  Spain.  During  the  Bevolutionary  war  anmerons  prira- 
teer*  were  fltted  out  on  the  Florida  coasts,  and  greatly  ha- 
ra(*ed  the  people  of  Qeorgia  and  South  Carolina.  In  1778 
the  British  general  Prerost  marched  from  Florida  upon 
Savannah  and  other  towns  of  Georgia,  and  captured  them. 
The  oitixens  of  the  Sonthem  States  were  greatly  annoyed 
by  fluent  ineursions  and  raids  from  Florida,  aad  when 
Louisiaaa  was  ceded  to  the  V.  8.  in  1803,  the  terms  of  tha 
treaty  gave  the  U.  S.  government  a  claim  to  the  landi  lying 
W.  of  the  Perdido  Birer,  then  known  as  a  part  of  West 
Florida,  and  it  was  accordingly  occupied  by  military  post* 
in  1811.  Daring  the  war  of  1812,  a  British  expedition  hav- 
ing been  fitted  out  from  Penaacola,  Oen.  Jackson  marched 
upon  that  town  and  captured  it.  In  1818  it  wa«  again  cap- 
tured by  Jackson,  as  wa*  also  Fort  St.  Hark  at  the  head 
of  AppiUaobee  Bay,  but  both  were  subsequently  restored  to 
Spi^n.  In  1819  the  U.  S.  government  entered  into  nego- 
tiations with  Spain  for  the  purchase  of  Florida,  aad  the 
treaty  having  been  ratified  by  both  parties,  in  July,  1821, 
the  sovereignty  was  formally  transferred  to  the  U.  S^  An 
organising  aot  had  been  previously  passed,  but  the  Terri- 
tory was  not  fully  organised  until  1822.  Immigration  into 
tha  Territory  commenced  almost  immediately,  but  the  Semi- 
noles,  a  warlike  and  ferocious  race  of  Indians,  occupied 
most  of  the  best  lands,  and  fiercely  resisted  the  progress 
of  the  immigrants.  Id  1836,  open  war  commenced  oetween 
the  Seminoles  and  the  settlers,  and  the  U.  8.  gorerument 
commenced  a  costly  warfare  which  continued  for  seven 
years.  Tha  Seminoles,  though  comparatively  few  in  num- 
bers, yat  occupied  positions  almost  impenetrable,  and  in  a 
climate  which  was  deadly  to  the  whites.  At  length,  after 
great  expense  and  the  loss  of  many  lives,  the  Seminoles 
were  prevailed  upon  to  migrate  to  the  Indian  Territory  W. 
of  the  Hiasissippi.  Five  or  six  hundred  of  them,  however, 
remain  in  the  Everglades,  and  send  a  representative  to 
the  legislature.  After  the  removal  of  the  Indians  in  1842 
the  Territory  grew  rapidly  in  population,  and  in  1845  was 
admitted  into  the  Union  as  a  State.  Its  fine  climate  and 
its  facilities  for  agriculture,  though  but  slightly  developed, 
attracted  immigrants,  but  the  presence  of  slarei^  in  a  com- 
munity of  but  small  wealth  was  a  hindrance  to  its  pros- 
perity. In  18S0  it  bad  a  population  of  but  140,424,  of 
whom  about  one-half  were  slaves,  and  seemed  to  lack  en- 
terprise. In  the  events  which  preceded  the  lata  civil  war 
the  State  took  an  active  part,  and  on  Jan.  10, 1881,  passed 
the  ordinance  of  secession.  The  State  did  not  send  a  very 
large  quota  of  troops  to  the  Confederate  armies,  as  its  own 
exposed  situation  compelled  their  retention  to  defend  their 
own  territories.  The  battle  of  Olnstee,  fought  In  Feb., 
1804,  and  resulting  in  a  defeat  of  the  ITnion  troops,  was 
one  of  the  severest  of  the  minor  battles  of  the  war.  The 
Federal  loss  in  killed  and  wounded  was  about  1200.  Flor- 
ida was  one  of  the  first  States  to  return  to  the  Union,  hav- 
ing called  a  convention  which  met  Oct.  25, 1885,  and  re- 
p«Miled  the  secession  ordinance,  recognised  the  Emancipa- 
tion Act,  ropudiated  the  Confederate  debt,  and  formed  a 
DOW  oonstitation.  After  the  passage  of  tha  Fonrtaeath 
aad  Fifteenth  anandments  of  the  Constitution  of  the  U.  S., 
and  their  ratification  by  tha  State,  another  convention  was 
ealled,  Uie  State  constitution  farther  modified,  and  the  State 
reodmltlad  to  tha  Union  in  June,  1808.  Since  her  read- 
mission  tha  State  has  been  gradually  but  steadily  improv- 
ing ia  its  Inanoial  and  political  eharaotar.  Tha  tide  of  im- 
migration has  again  set  toward  it;  its  oredit,  at  one  time 
in  some  peril,  has  been  restored ;  its  educational  system  is 
baooming  mueh  more  edeient ;  and  though  the  last  oensna 
revealed  an  alarming  amount  of  illitaraoy,  yet  the  anthor- 
itia*  are  making  every  effort  to  make  their  sohoola  l>etter 
aad  to  diftua  mora  widely  a  liberal  pablio-sohool  education. 

Oottnon  of  fhrida. 

StATS  aOTSBIOlB. 
WnUam  D.  Xoseleir ._  184S-M 

Tliomis  Brown ~.-  184>-0!l 

James  E.  Broome .  18S»-57 

Hsdiaon  a  Perry 18i57-«l 

John  Hilton 186I-«6 

Wm.  Hsrvtn.  PntVl...  1865-86 

David  a  Walker 1866-68 

Harrison  Baed,  186S-Dec.  81,  '72 
O.  B.  Hart.. Jan.,  1873-Mar.  '74 
M.  L.  Staans.-.. — „...1874- 

AmUor  aad  FUctoral  Tb(e  /or  iVesMsat.— A*  Florida 


TnaoMWiai,  OoTKBuoaa. 

Andrew  Jackson. 1811-21 

WnUam  P.  Duval 1813-84 

John  H.  Eaton 1834-.<I6 

Blcbaid  K.  Call 1836-89 

Bobert  R.  Beid 183»-«1 

RIebard  K.  Call 1841-44 

John  Branch. U44-4S 
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was  not  admitted  to  the  Union  till  184S,  her  Bnt  Preaideo- 
tial  rote  wu  cut  in  1848.    She  did  not  rota  in  18t4  and  i 


1858,  bat  at  all  tlM  other  elaetioni  rinoe  1848  har  vota  haa 
iMea  raeordad: 


a 

■ueioBAfc  Tovs. 

P«nR.««  VDra. 

a 

Vtrvkaiiut. 

OmUtm. 

ysr 

"VJS" 

CmmlUttt, 

•?S" 

1848 
1882 
I88C 
1860 
1864 
1868 
1872 

8 
8 
8 
8 

* 

Zacharr  Taylor— »_. 

Fimnklln  Pferce.» 

Lewla  Can - 

1,847 
4,818 
6,858 
8,548 

15,427 

Zacharr  Taylor.... 

WlndeHBcott 

HlUaid  FUlmoi«. 
John  Bell._ 

8,116 
2,876 

17.768 

atepben  A.  Douglaa.. 

867 

Franklin  Pierce.. 

James  Buchanan  _ 

J.  C.  Br«ekenr1dge  . 

Horace  Greeley. —. 

James  Buchanan ._ 

John  C.  Breckenrldge.... 

U.&  Grant 

Florida,  tp.  of  Parka  oo.,  Ind.   Pop.  2110. 

Florida,  post-tp.  of  Berkshire  oo.,  Mass.  Here  is  the 
Hooiao  Mountain,  pierced  by  the  celebrated  Hoosac  Tdk- 
HEL  (which  see).  There  are  manufactures  of  lumber. 
Wool,  live-stock,  and  maple-sugar  are  the  other  prodnota 
of  considerable  importance.     Pop.  1322. 

Florida,  post-T.  of  Jefferson  tp.,  Monroe  co.,  Mo. 
Pop.  120. 

Florida,  tp.  of  Montgomery  oo.,  N.  Y.,  on  the  8.  of 
the  Mohawk  and  on  the  Erie  Cajial.  It  is  chiefly  agriool- 
toral,  and  contains  leTeral  villages.     Pop.  3002. 

Florida,  post-v.  of  Warwick  tp.,  Orange  oo.,  N.  Y.,  on 
the  Pine  Island  branch  of  the  Erie  B.  B.  It  is  the  seat  of 
8.  8.  Beward  Institute,  founded  by  the  father  of  the  lata 
Hon.  W.  H.  Seward.    It  has  three  ohnr«hei.    Pop.  4&S. 

Florida  Keys,  a  group  of  small  islands  lying  off  the 
extremity  of  Florida,  partly  in  Dade  and  partly  in  Monroe 
CO.  The  keys  are  based  upon  the  Florida  Beef,  a  coral  reef 
of  great  extent  and  of  much  danger  to  mariners.  The  ex- 
treme western  group  of  keys  is  the  Drt  ToRTroAs  (which 
see).  Besides  these,  the  W.  coast  of  Florida  is  lined  with 
keys  or  islets,  fh>m  Cedar  Keys  southward;  init  the  Florida 
Keys  proper  are  on  the  reef.  The  soil  uf  some  is  prodnet- 
ive  of  tropical  fruits,  sweet  potatoes,  etc.;  others  are  hope- 
lessly barren.  Many  of  them  have  jungles  of  mangroves, 
with  some  pine,  bnttonwood,  sweet  bay,  palmetto,  and  other 
trees.  In  general  their  flora  is  quite  distinct  fh>m  that  of 
the  mainland,  and  is  West  Indian  rather  than  continental 
in  character.  Some,  like  Key  Biscay'ne,  are  ridges  of  sili- 
oeoua  sand,  but  most  are  masses  of  broken  coral,  shells, 
eto.,  with  calcareous  and  foraminiferous  sand.  Some,  Hke 
Double-headed-shot  Key,  are  composed  of  rooky,  rounded, 
treeless  knolls;  others,  like  Sugar-loaf  Key,  are  dead 
levels,  with  woods  and  numerous  lagoons.  Some  are  dunes 
of  sand,  held  in  place  by  a  creeping  vine.  Batata*  littaralit. 
Many  are  covered  in  part  with  grasses.  Sagar-loaf  Key 
covers  some  SO  square  miles,  inclusive  of  its  lagoons.  Salt 
Key  and  others  have  valuable  lakes  of  intensely  saltwater. 
Indian  Key,  Key  Largo  (10  miles  long),  and  Plantation 
Key  are  the  most  important  as  regards  soil.  Key  West, 
or  Thompson's  Island,  oontuns  the  city  of  Key  West. 
The  islands  are  healthful  except  during  epidemics  of  yel- 
low fever.  They  are  the  resort  of  innumerable  birds,  and 
al>ound  in  rare  mollusks  and  fishes.  The  sponge-fishery  is 
an  important  industry. 

Florid'ia,  t  of  Sicily,  7  m.  W.  of  Syraonse.    Pop.  7030. 

Flor'id  Style  {OontrapiMto  Jlorito,  or  Stglut  fioridmt), 
in  music,  a  species  of  composition  more  tnt,  ornate,  and 
discursive  than  would  be  admissible  in  the  earlier  and 
more  severe  modes  of  "strict"  eonnterpoint.  The  old 
masters  wore  accustomed  to  arrange  their  elementary  ex- 
ercises in  harmony  in  five  "classes,"  styles,  or  forms,  in 
each  of  which  the  student  was  to  practise  with  a  rigid  ad- 
herence to  the  rules  set  forth  and  illustrated  in  those 
"classes."  The  first  class  consisted  of  the  simplest  ap- 
plication of  harmony  to  a  plain  theme  or  choral,  note 
against  note.  By  progressive  steps  the  pupil  reached  the 
fifth  class,  denominated  the  florid,  in  which  room  was  given 
for  the  play  of  the  imafjination,  and  for  the  free  use  of  cer- 
tain harmonies  and  progressions  which  were  interdicted 
under  the  preceding  classes.  In  modem  schools  of  music 
the  florid  style  has,  for  the  most  part,  supplanted  those 
more  striet  and  severe  forms  of  composition  which  the 
masters  of  a  former  age  regarded  as  the  foundation  of  all 
excellence.  Relaxation  of  old  rules  and  the  introduction 
of  many  new  and  beautiful  combinations  have  now  brought 
the  florid  style  into  snch  general  nse  as  almost  to  banish 
both  the  use  and  the  study  of  striet  oonntorpoint,  except  in 
music  for  the  church.  William  Stadrton. 

Flor'ia  [It.  fiorUut,  either  from  Florence,  where  it  was 
first  coined,  or  from  the  figure  of  a  lily  which  it  bore],  a 


L.  P.  Bbockett. 
T«r  ooins  called  florins,  and  of  rarions  valnes,  have  sinoe 
been  coined  in  many  countries.     England  struck  a  gold 
florin  in  1343.     At  present  the  English  two-shilling  silver 

fiece,  first  ooined  in  1849,  bears  the  offioial  name  of  florin, 
t  has  nearly  the  valne  of  the  Anstriao  new  silver  florin,  a 
nnit  of  aeoonnt,  worth  48.8  oents  of  our  money, 

Florin'ians,  a  sect  of  Gnostics  of  the  seoond  centwy, 
named  from  the  founder,  Florinus.     (See  Oifosncs.) 

Flor'isaiit,  post-v.  of  St.  Ferdinand  (p.,  St.  Louis  eo.. 
Mo.,  on  the  Missouri  River,  IS  miles  \.  W.  from  St.  Louis. 
It  was  settled  by  the  French.  It  has  manufactures  of  im- 
portance. The  Jesuits  and  nuns  of  Loreto  hare  important 
establishments  here. 

Flori'nus,  a  Roman  presbyter  and  heresiaroh  of  the 
second  oentury,  who  was  deposed  by  EleuLherius.  His 
followers  were  called  Florinians.  His  heresy  was  a  form 
of  Ghosticism  (which  see},  essentially  the  same  with  that 
taught  by  Yalentiuus. 

Flo'ms,  a  Robmo  historian,  of  the  eironmstaoow  of 
whose  life  very  little  is  known,  and  whose  full  name  is  a 
matter  of  dispute.  In  the  earlier  editioos  of  his  history 
he  appears  as  L.  Annssns  Floms,  and  is  supposed  to  have 
been  a  member  of  the  fiunily  to  which  Seaeea  belonged. 
Dnker,  following  Vossina  (Hitt.  Zot.),  infers  from  his  s^le, 
family  name,  and  the  age  in  which  he  lived,  his  identity 
with  the  poet  Anasius  Floras,  who  interehanged  sportive 
verses  with  the  emperor  Hadrian,  Though  in  th«  prebee 
to  his  work  he  speaks  of  a  revival  of  Roman  vigor  under 
Tr^an,  and  would  seem  therefore  to  have  lived  in  his  reign 
or  in  that  of  Hadrian,  Titsa,  who  has  devoted  muoh  study 
to  the  subjeet,  r^ieeting  the  passage  as  an  interpolatian, 
maintains  that  he  is  the  Lnoius  Jnlina  Floras  to  wnom  two 
of  Heraee's  epistles  are  addressed,  and  plaees  him  tfaei»- 
fore  in  the  time  of  Augustus.  The  reaaarohes  of  Otto  Jahn 
and  HaUn,  baaed  upon  a  thoreogh  examination  of  the  beat 
existing  codex,  give  the  name  as  Jnlius  Floms.  From  this 
anthoT  we  have  a  ooaeise  and  highly  rhetorically  written 
history  of  the  Roman  people  from  King  Romulus  to  An- 
gostos  Cssaar.  la  tho  earlier  editions  tiie  work  was  en- 
Utled  JlpUom*  JUrum  Xomauarum,  and  was  divided  arbi- 
trarily into  four  books.  But  Jahn  and  Halsi,  following  the 
Bambarg  eodex,  give  the  title  l^ptloam  <f«  TVto  X«Wo  JBtl- 
lorum  omttam  Aimormm  DCC.  libri  tfoo.  The  first  book 
oontains  the  aeoount  of  the  external  wars  of  Bobm^  while 
the  saeond  deals  chiefly  with  the  domestic  contentions  and 
the  seditions  of  the  people,  and  the  wan  in  whioh  Angns- 
tns  was  engaged,  ending  with  the  closing  of  the  temple  of 
Janus  as  the  token  of  universal  peace.  The  work  of  Floras, 
taken,  as  the  name  indioatea,  in  the  auUn  from  Livy,  is  a 
oonoise  but  intoiesting  record  of  the  progress  of  th«  BoBan 
people,  written  in  a  rhetorical  and  rather  ambitions  atyle^ 
without  muoh  regard  to  accuraoy  of  facts  or  of  dates,  and 
is  to  l>e  regarded  rather  as  a  panegyric  than  a  history. 
The  best  of  the  earlier  editions  are  those  of  Suker,  Ley- 
den,  1722,  i«-edited  by  Hilbner  and  Jacobits,  Leipsio,  1832, 
2  vols. ;  and  of  Titse,  Prague,  1818 ;  more  recent  and  oriti- 
cal  those  of  Otto  Jahn,  Leipsio,  18S2,  and  of  Halm,  Leip- 
sic,  1854.  (See  i>a«  GneiidUmiert  J*»  Flormt,  von  J.  Ra- 
BRR,  Freising,  1865;  C.  Hxra,  JM  Flora  Bitl&rieo,  Bona, 

1866.)  H.  IlBlBLBil. 

Floras  (DnxPAiniTB),  a  Gallo-Roman  divine  of  the  ninth 
centnry,  a  deacon  at  Lyons,  is  rem«nbered  as  the  opponent 
of  Gotteschalk  and  Sootns  Erigena;  against  the  latter  be 
wrote  £i6er  do  Predftmatioiu  (862  A.  B.) ;  aotbor  also  of 
extant  Latin  hymns,  tracts  D*  A.eiiMu  JfiMonisi  and  Ih 
Sleetiottibtu  Spiieoporum,  a  commentary  on  the  Epistles 
of  St.  Paul  (compiled  from  St.  Augustine),  and  other  works. 
D.  about  860  a.  d. 

Floss  Silk  is  silk  which  has  been  broken  in  the  reel- 
ing. It  is  steeped  in  water,  pressed,  dried,  oiled,  carded, 
and  spun  on  a  flax-wheel  into  soft,  ooarse  yam,  whieb  is 
made  into  shawls,  stoekings,  dress-goods,  and  other  fabries, 
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Ple'tow,  TOB  (Friedrick  FcRDtRAiin  Amtpa),  a9«r- 
mu  sompoMr,  b.  at  Tentendorf,  in  HeoUenbnrg-Sehwvrin, 
Apr.  27,  1812.  A  pauion  for  mnsio  dtrerted  him  from  the 
diplomatio  earear  nil  parent*  had  raarkad  ont ;  went  to 
Pari*  and  tools  iMiona  in  eomposition  ftom  Beieha.  Hi* 
Int  operas,  prodneed  when  he  waa  loareely  eighteen,  were 
rejeoted*  hj  ue  theatrieal  manager*.  Bat  he  peraeTered, 
ud  in  IMS  obtained  great  nieceu  by  Ui  Lt  ifai/ra^  He 
la  if«<<Me,whioh  waa  performed  Afty-foar  time*  in  a  aingle 
■eamn  at  the  theatre  of  the  Renaissanoe.  From  that  time 
kii  operas  followed  in  easy  sueoesaion :  L*  Fontier,  1840 ; 
VaelaxM  d*  OamofM,  1843;  Alenandro  Straddla,\M4; 
fame  ea  peine,  I84S;  Albin,  185S;  Martha.  1858;  ZiUa, 
18M.  The  last  three,  writt«ii  in  German,  are  &rorites  on 
the  German  stage  with  the  lorers  of  light  opera.  Martha 
is  popular  ererywhere,  and  is  better  known  in  Ameriea  than 
any  other  of  all  Flotow's  works.  Flotow,  after  liring  ier> 
etal  years  in  Paris  and  a  short  time  in  his  natira  plaee, 
took  np  his  abode  in  Sehwerin,  where  he  is  superintendent 
of  the  oonrt  theatre.  In  18M  waa  made  corresponding 
member  of  the  Freneh  Institnte.       0.  B.  FltOTHi<<QHAH. 

Flot'sam  [Sax./mteit,  to  "float"],  a  legal  term  em- 
ployed in  reference  to  the  law  oonceming  wrecks.  It  de- 
letes goods  which  float  upon  the  surface  of  the  water 
when  a  ship  is  sunk  or  they  are  thrown  overlward  as  a 
■easore  of  safety.  By  the  common  law,  if  no  owner  ap- 
pear* to  elaim  them  after  their  recorery,  they  belong  to 
the  Crown.     (See  Jitsam  and  Lisax.) 

FlOBm'dei,  a  name  giren  to  Tarious  marine  fishes  of 


FiottDder. 


the  Caaiiiy  Plearoneotidai.  They  are  flat,  and  swim  with 
oae  side,  not  one  edge,  wppannost;  both  eye*  are  on  the 
■pper  side,  and  the  lower  side  is  mueh  whiter  than  the 
ether.  Sereral  spaeie*  oeeur  in  the  American  water*, 
where  they  an  caught  for  markat,  and  ara  regarded  as  tol- 
erable food. 

Floar  [a  word  kindred  to  fioaer;  i.  t.  the  "flower"  or 
ohoieeat  part  of  the  wheat].  When  dry  wheat  i*  ornihed, 
aa  in  a  mortar  or  between  reToIriugnillstonea,  the  product 
is  a  powder  mixed  with  sealea,  known  a*  whole  meal.  The 
proeeea  of  sifting  or  (wHIng  aeparate*  the  whole  meal  into 
two  portions,  known  as  floor  and  bran.  The  latter  eonsists 
of  the  outer  woody  portion  of  the  grain,  with  adhering  por- 
tions of  the  interior ;  and  flour  is  the  name  giren  to  the  r4> 
nainder.  The  latter  is  white— the  former  is  reddish  or 
grayish.  This  simple  nomenelature  waa  suited  to  the  ear- 
liest forms  of  milling.  It  applies  as  well  to  rye,  except  in 
the  matter  of  color,  aa  to  wheat,  and  more  or  less  to  other 
grains,  and  to  some  extent  to  seeds. 

With  reflnements  in  the  art  of  making  bread,  cake,  and 
pastry  came  a  demand  for  finer  flours.  New  modes  of 
laUling  were  introduced,  and  the  product  was  separated 
into  more  numerous  grade*.  It  was  customary,  a  few  year* 
ago,  eomparatireiy  speaking,  in  this  country,  to  diridethe 
produet  into  three  grades — flour,  oonnell,  and  bran.  The 
floor,  inoluding  so  much  as  could  tw  separated  of  the  re- 
quisite whiteness,  amounting  to  some  TO  per  cent.,  was  re- 
■OTed  by  bolting  from  the  remainder ;  and  this  remainder, 
by  passing  orer  a  coarser  siere,  was  dirided  into  larger 
■cam  and  fragments  called  bran,  and  lesser  scale*  and 
fragments  called  eoanell.  The  latter  is  also  known  as 
shorts  and  middlings.  These  three  hare  been  ftirtber  in- 
ereaaed  by  improved  appliances  both  in  this  country  and 
Bnglaad,  and  espeeially  in  Hungary.  The  grades  of  flour 
prodnaed  by  the  best  mills  number  tan. 

The  principle*  whiah  have  guided  the  Inrentor  of  milling 
deTicea  will  be  best  understood  after  a  study  of  the  etrue- 
tart  of  the  toheat  jfmin.  The  grain  of  wheat  has  the  form 
•f  ■■  irragular  oblong  spheroid,  having  a  longitudinal 
gnowe  oa  one  side,  and  tenaiaatiag  at  one  end  in  minute 
Tegetable  hairs  or  bristles,  and  at  the  other  in  a  slightly 
earmgated  sarfas*  eorering  the  germ.     If  this  grain  b« 


be  detaehed  fhtm  the  snrfhae  two  outer  eoats  composed  of 
woody  flbre.  Within  there  is  a  thin  coat,  also  composed 
of  woody  fibre,  which,  trom  the  peculiar  network  of  fibres 
and  tubes,  snggeiting  the  appearance  of  eigars  placed  side 
by  side,  has  iMen  called  the  cigar-coat.  This  is  sueeeeded 
by  another  eoat  of  exceeding  tenuity,  like  the  others  chiefly 
oomposed  of  woody  flbre.  Within  these  is  the  nutritions 
portion  of  the  grain.  There  is  flrst  a  framework  of  eells 
entirely  enTeloping  the  white  portion  of  the  flour.  The 
cells  are  filled  with  a  olaas  of  nitrogenous  bodies  of  albu- 
minous eharaeter  and  eertain  mineral  salts,  almost  wholly 
phosphate*,  of  whioh  the  chief  is  the  phosphate  of  pota**a, 
with  much  amaller  proportions  of  phosphates  of  magnesia, 
lime,  soda,  and  iron,  tne  whole,  with  the  cell  framework, 
being  known  a*  the  gluten  coat.  At  the  germ  end  of  the 
berry,  opporite  the  brush  end,  there  are  eertain  organic 
forms,  constituting  th*  embryo  of  the  grain.  The  whole 
of  the  remaining  Interior  is  oceupied  by  a  firamework  of 
coarse,  open  eellnlar  tissue,  filled  with  starch  grains,  which 
are  ooarse,  and  others,  sxceedingly  minute,  containing 
albuminoid  or  nitrogenous  constituents.  If  a  sharp  knifs 
be  paaaed  through  a  plump  berry  of  wheat  perpendicular 
to  its  axis  halfway  trom  end  to  end,  and  tno  section  so 
exposed  be  treated  with  solotion  of  iodine,  the  entire  lur- 
faee  bordered  by  the  gluten  coat,  but  not  including  it,  will 
be  changed  ftrom  whiteness  to  dark  purple,  demonstrating 
the  preseoee  and  extent  of  the  staren.  If  another  section 
be  exposed  to  the  action  of  a  solution  of  blue  ritriol  in  am- 
monia (ammonio-snlphate  of  copper),  the  stareh  of  the 
interior  will  be  but  little  afieoted,  but  the  gluten  coat  which 
surrounds  it  will  have  become  green,  from  the  for- 
mation of  phosphate  of  copper.  A  solution  of  am- 
monio-nitrate  of  silrer  (nitrate  of  silver  dissolved  in 
ammonia)  will  color  the  gluten  coat  yellow,  fh>m  the 
fbrmation  of  phosphate  of  silrer.  If  the  emshed 
berry  be  treated  with  weak  aeetie  acid,  and  the  re- 
sult of  the  digestion  be  filtered  and  ammonia  added 
to  the  clear  liquor,  there  will  be  separated  from  the 
solution  on  standing  minute  crystals  of  phosphate 
of  magnesia  and  ammonia.  If  a  drop  of  nitrate 
of  silrer  dissolved  in  water  be  poured  upon  the 
flour,  DO  change  will  take  place,  ont  if  nitrate  of 
silrer  dissolred  in  ammonia  be  poured  upon  the 
floar,  it  will  yield,  as  already  observed,  the  yellow 
eomponnd  of  phosphate  of  silver.  Btrong  nitrie 
acid  will  color  tne  floor  orange,  flom  its  action  on  the 
albuminoid  substanoes.  If  a  quantity  of  flour  inti- 
matdy  mixed  to  a  stiff  emulsion  with  water  is  set 
aside  at  a  temperature  of  alraut  70°,  after  a  while  it  will 
begin  to  erolre  bubbles  of  gas,  and  after  a  longer  time  it 
will  beeome  acid  and  offensive  to  the  taste,  and  the  liquid 
win  contain  phosphoric  acid,  readily  leoogniiable  by  chem- 
ieal  test*. 

The  phosphatio  and  nitrogenous  constituents  and  the 
atareh  all  hare  nutritire  value,  and  are  indispensable  aa 
dements  of  food.  Of  these,  the  stareh  is  far  the  most 
abundant,  constituting  about  70  per  cent,  of  the  whole 
grain.  The  nitrogenous  constituents  or  the  albuminoid 
bodies  constitute  from  12  to  18  per  cent.,  and  the  phosphatic 
salt*  about  2  per  cent.,  the  rest  being  mainly  woody  fibre. 
Of  the  nutritions  portions,  weight  for  weight,  the  phos- 
phatio constituents  are  undoubtedly  entitled  to  the  first 
rank.  The  portion  of  the  nitragenoas  coostitnents  lodged 
with  the  phosphate*  in  the  cell*  of  the  gluten  eoat  bar* 
been  *hown  by  Migi  Houriia  to  be  peenliarly  susceptible 
to  fermentation  when  exposed  to  a  moist  atmosphere. 
They  are  encased  in  eapsules  impervious  to  the  air  in  the 
berry.  If  these  capsules  be  ruptured  or  oruBhed,  exposure 
to  the  air  is  ineritable. 

On  this  structural  peculiarity  of  the  grain  rest*  the 
foundation  of  a  philosophioal  system  of  milling.  The 
larger  the  percentage  of  the  interior  of  the  berry  in  flour, 
the  lest  must  be  its  nutritive  value ;  and  correspondingly, 
the  larger  the  percentage  of  the  gluten  coat  in  flour — the 
chief  deposit  of  the  phosphates — the  greater  its  nntritiva 
value ;  and  in  bran,  tne  smaller  the  percentage  of  adhering 
gluten,  the  more  nearly  worthless  as  an  article  of  food  the 
bran  would  be.  If  it  were  practicable  to  reduce  the  per- 
oentage  of  pure  staroh  and  increase  the  percentage  of  phos- 
phatio and  nitrogenous  constituents,  the  nutritire  value  of 
the  flour  would  be  augmented. 

The  presenoe  of  minute  particles  of  woody  flbre  in  the 
flour  give*  to  it  a  yellow  shade.  That  system  of  milling 
which  should  most  nearly  remove  all  the  woody  fibre,  and 
none  of  the  gluten  or  phosphates,  fW>m  the  flour  would  ac- 
complish one  of  the  chief  ends  to  be  gained. 

To  appreciate  the  diilioulties  that  preaent  themselves  to 
the  inrentor  of  milling  machinery,  let  us  consider  the  berry 
as  we  find  it  in  commerce.  It  is  very  rare  that  any  eon- 
atdemUa  qnantlty  of  wheat  ia  to  be  found  in  the  market 
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menu  of  gtraw,  oaU,  eheu,  moitard,  eoekl*,  gr»ll  wej, 
■and,  eto. ;  it  ia  rarer  itill  to  find  wheat  graina  nniformly 
AUed  ont  and  without  ahrivelled  or  blaated  kemela.  Wheat 
i*  aomeUmea  ploinp,  the  ataroh  of  the  interior  being  mealy, 
10  that  if  the  berry  were  out  in  halrea  it  would  be  eaay 
with  a  pin  to  detach  all  the  white  interior,  leaving  two 
•apa  lined  with  the  glaten  ooatand  inreated  with  the  woody 
bran-eaae.  The  wheat  ia  tometimea  alighUy  ahmnken,  hard 
and  brittle  firom  the  aurfaoe  to  the  eentre,  and  out*  like  the 
rind  of  old  oheeae.  It  ia  aometimea  ahriTelled,  aa  if  ita 
growth  had  been  arreated  at  the  eommenoement  of  the  pe- 
riod when  the  berry  ia  in  what  ia  teobnioally  called  "  the 
milk,"  or  aa  when  it  haa  been  atmck  with  mat — a  mloroaoopie 
Tegetable  growth  aecompanying  the  loa*  of  milk  from  the 
berry.  It  ia  plain  that  ahrivelled  berriei  in  the  proeeaa  of 
milling  would  for  the  moat  part  be  retolved  into  fine  bran, 
and  ao  be  with  difflonlty  aeparated  from  the  flour,  and  tbua 
the  flour  be  diaeolored  and  rendered  leaa  nntritiooa.  It  ia 
plain,  too,  that  the  plump  berry  with  the  mealy  interior 
wonld  be  eaaily  maaned  in  tite  proeeaa  of  grinding,  while 
the  hard,  brittle  berry  wonld  more  eaaily  be  oraoked. 

Pur^fleatuM  of  Commereial  Wlttal. — Two  prinoiplei  un- 
derlie moat  of  the  devioea  for  aeparating  the  light  graioa 
f^om  the  heavy,  and  the  foreign  leeda,  graina,  and  other 
impnritiee  from  the  wheat.  The  one  ia  the  proeeaa  of  lift- 
ing— the  other,  that  of  expoaing  a  thin  eaaoade  of  biting 
grain  to  a  current  of  air.  To  theae  a  third  haa  been  added, 
that  of  centrifugal  foroe,  taking  advantage  of  unequal  ape- 
eiflo  gravity  and  unequal  extent  of  aurface.     Ia.  the  aifting 

Sroeeaa  advantage  la  taken  of  the  unequal  aiaea  and  of  the 
iffereut  ahapea  of  the  bodiea  to  be  aeparated  from  each 
other.  It  ia  eaay  to  aee  how  light  graina  and  chaff  and  bita 
of  atimw  and  dnat  would  be  farther  diverted  from  a  perpen- 
dicniar  in  Calling  through  a  atratnm  of  air  driven  by  a  r»- 
TOlTiag  fan.  Thii  principle  waa  illnatrated  in  the  earlieat 
timea,  when  the  mixed  wheat  and  ehaff  were  toaaed  together 
into  the  air,  to  be  aeparated  by  the  wind  before  reaching 
the  ground,  and  ia  the  principle  underlying  the  ordinary 
fiwning-milL  The  aeparation  of  mnati^  and  oookle  and 
graai-aeed  from  the  wheat  may  be  eaaily  effected  by  paaaing 
the  mixed  graina  over  inclined  plataa  perforated  with  holea 
large  enough  for  the  amaller  aeeda  to  paaa  through,  bat  not 
large  enough  for  the  wheat.  The  oat  grain  ia  aeparated  by 
taking  advantage  of  ita  elongated  form.  The  mixed  oat 
and  wheat  graina  are  diaoharged  in  a  thia  ibeet  upon  an  in- 
clined thin  iron  plate  performed  with  round  holea  at  inter- 
vale nioely  determinea  by  experiment,  abundantly  large  for 
the  ready  paaaage  of  both  the  wheat  and  oat  gisina  if  pre- 
sented end  foremoft  perpendionlarly  to  the  aurface  of  the 
plate.  But  aa  the  plate  ia  inelined,  each  berry  moat  be 
tipped  forward  in  order  to  enter  a  hole.  An  individual 
hole  ia  of  auoh  diameter  that  When  the  wheat  grain,  aliding 
forward,  carriea  ita  centre  of  gravity  beyond  the  aupport 
•r  the  upper  edge  of  the  hole,  Uiera  wiU  be  ao  room  for  the 
prow — tne'forward  end  of  the  grain — to  sweq>  downward 
through  the  hole  without  striking  the  lower  margin,  and 
thoa  trie  wheat  graina  an  aeparated.  The  oat  grain,  bow- 
aver,  in  eliding  down  the  inclined  plane,  before  iti  eentre 
of  gravity  haa  paaaed  beyond  the  support  of  the  upper  mar- 
gin of  the  hole,  will,  by  reason  of  its  prolonged  keu,  extend 
over  the  lower  margin  of  the  hole,  and  thus  fail  to  fall 
through.  As  the  oat  advances  the  oentra  of  gravity  will 
pass  beyond  the  lower  edge  of  the  hole,  and  gain  the  sup- 
port of  the  eontinnons  siufaoe  before  the  tail  of  the  berry 
will  have  lost  the  support  of  the  upper  edge.  Fragments 
of  straw  and  ehaff  pass  on  with  the  oats. 

The  dust,  smat,  and  rust  whish  may  cliog  to  the  ben7 
are  separated  by  disebarging  the  impure  grain  into  the 
space  between  what  may  Iw  regarded  as  a  vertioal  oylinder, 
the  snrfaee  of  wbiek  is  eovered  with  bmshes,  and  a  elosely- 
•tting  iron  ease  perforated  with  numerous  slits  or  holes, 
which  serve  the  doable  purpose  of  making  the  aurfaoe 
rough  and  providing  an  escape  for  tha  separated  dust. 
Round  seeds  are  aeparated  by  taking  advantage  of  the  aa- 
perior  velocity  they  aoquire  in  rolling  down  an  inolined 

}>lane,  aa  compared  with  the  long  greina^  which  slide.  The 
brmer  leap  an  opening  into  whioh  the  latter  drop. 

By  theae  and  kindred  proeeaaes  it  is  now  praetlcable 
to  obtain  good  wheat  from  a  sample  of  spring  wheat  of 
which  not  more  than  one-half  is  flt  for  making  flour,  by 
the  complete  aeparation  of  every  foreign  matter  fVom  the 
sound,  servioeable  wheat  graina.  Such  an  achievement  a 
few  years  ago  would  have  been  regarded  as  praotieally  be- 
yond the  reaoh  of  meobanieal  oontrivaDsa. 

The  wheat  thus  prepared  is  a  stmetan  the  ehemical, 
physiological,  and  meshanleal  somposition  of  which  we 
have  already  glanced  at.  If  the  grein  of  wheat  be  sub- 
ieoted  to  pressure,  as  in  a  vice,  so  that  its  diameter  shall 
M  Isssened  by  a  certain  definite  amount,  the  interior  may 
be  partially  pulverised  without  rupturing  the  surfaoe.    If 
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of  the  nature  of  impaot  or  of  a  blow,  the  interior  will  be 
cracked,  but  not  pulverised,  with  the  probable  rupture  of 
the  surface.  If  the  pressure  of  the  vice  be  continued  until 
the  grain  is  flatteneo,  the  product  will  be  large  scales  and 
powder.  If  the  blows  be  repeated  with  change  of  poaition 
of  the  berry,  the  product  will  be  dust,  fragments  including 
the  inner  layen  of  the  bran,  the  gluten  coat,  and  atarcb 
extending  to  the  centre  of  the  berry,  and  the  outer  acales 
of  the  woody  covering  more  or  less  separated  from  the 
gluten  ooaL  The  product  derived  from  pressure  may  by 
aifting  be  aeparated  into  ita  constituents  of  scales  (or  bran) 
and  powder  (or  flour).  The  bnn  will  contain  a  large  pro- 
portion of  the  gluten  coat;  the  flour  will  consist  of  starch, 
with  associated  albuminoids,  and  glutan-oells  detached 
from  the  bran.  In  the  cue  of  reduction  by  blows  the  dust 
will  be  chiefly  oomposed  of  stanh  (whioh,  it  will  be  under- 
stood, though  by  far  the  largest  oonatituent,  may  contain  a 
larger  percentage  of  the  nitrogenous  oonatituenta  than  the 
gluten  coat),  the  scales  will  be  mainly  of  woody  fibre,  and 
the  lumps  or  groats  will  be  composed  of  atarcb,  with  the 
aasooiated  albuminoids  on  the  interior,  more  or  less  of  the 
bran  coat  on  the  exterior,  and  the  gluten  coat  between. 
The  duat  may  be  easily  removed  by  bolting;  the  outer 
aoalea  of  bran,  munly  of  woody  fibre,  may  be  eaaily  sepa- 
rated by  a  current  of  air  directed  upon  a  thin  cascade  of 
the  mixture — the  bran-scalea,  with  a  given  weight  of  ma- 
terial, preaenting  a  greater  extent  of  aurface  to  the  blast 
than  the  oompaot  grannlea  from  which  tboy  are  to  be  dis- 
charged. 

It  ia  plain  that,  weight  for  Weight,  the  groata  contain 
much  mora  nutritive  matter  relatively  than  either  of  the 
two  portiona  which  have  been  aepanted  from  them.  If, 
now,  theae  groats  be  aubjected  to  attrition  among  them- 
■elves,  their  coniera  will  be  rounded  off,  the  acaloa  ou  the 
outaide  of  the  gluten  coat  will  be  more  or  leas  detached, 
and  the  starch  on  the  interior  will  be  more  or  leaa  worn  off. 
The  tenacity  of  the  gluten  coat  will  tend  to  preaerve  its 
integrity,  while  the  relative  friability  of  the  stareh  in  the 
interior  and  the  fibrona  texture  of  the  outer  oovering  of 
the  gluten  coat  will  facilitate  their  separation  under  the 
influence  of  attrition.  If,  now,  the  prooesa  of  attrition  be 
intermittent  and  alternating  with  the  prooess  of  bolting 
and  the  use  of  the  fan-blower,  the  groats  will  ultimately 
assume  the  form  of  little  concave  disks,  largely  freed  from 
the  bran  without,  and  for  the  most  part  freed  f^om  the 
stareh  within.  As  these  alternating  prooeaaea  have  been 
worked,  there  will  have  been  produced  auooeaaively  a  aeriea 
of  brana  growing  richer  in  gluten,  and  a  aeriea  of  atarohca 
growing  richer  in  gluten,  and  a  final  result  of  groats  con- 
sisting mainly  of  gluten,  with  soaiealy  any  stareh  or  bran. 

The  two  plans  of  redaction  thus  illnatratad  may  be  r»- 
gorded  as  exhibiting  the  principles  underiy  ing  the  extremes 
of  high  and  low  milliug;  in  praotice,  however,  no  such  ex- 
treme is  attained.  The  best  forms  of  low  milling  Include 
mora  or  leas  of  the  principle  of  impact,  and  the  Iwst  forms 
of  high  milling  take  advantage  more  or  less  of  the  prin- 
•iple  of  pressure  without  impaot. 

Milling. — The  trituration  of  wheat  is  now  almost  oni- 
versaUy  acoomplished  between  what  are  oallsd  millstones. 
Ibets  are  two  short  cylinders  of  hard  stone  plaoed  one 
over  the  other,  having  Uta  two  horisoutal  surfaces  between 
them  peculiarly  grooved  to  fnUU  the  office  which  they  are 
expected  to  perform.  To  andentand  this  otSoe  we  must 
take  into  aooount  a  property  of  the  glaten  to  whioh  no  al- 
lusion has  as  yet  been  made. 

OiuitH. — If  a  handful  of  flour  be  moistened  with  water 
and  fashioned  into  dough,  and  then  ooutinuously  kneaded 
Id  a  slender  stream  of  falling  water,  the  ataroh  will  grad- 
ually be  separated  from  the  dough,  and  there  will  remain 
at  length  pure  gluten,  a  singularly  tenacious  and  homoge- 
neous Bubstanoe.  On  drying,  this  body  will  become  quite 
bard  and  somewhat  brittle.  On  subjecting  it  to  moderate 
heat  after  it  has  been  thoroughly  dried  at  eommon  temper- 
atures, it  will  be  found  to  lose  weighL  It  will  have  parted 
with  water  of  hydration.  On  withdrewiug  the  heat  the 
gluten  will  re-abiorb  this  water  of  hydration  from  the  air 
at  eommon  temperatnres,  and  recover  its  original  weight. 
In  the  same  manner  the  gluten  of  the  flour  subjected  to 
heat  will  part  with  its  water  of  hydration;  and  this  es- 
eape  of  water  wiU  be  aeeompanied  more  or  less  with  the 
rupture  of  the  oella  in  which  the  gluten  ia  enoaaed.  The 
openinga  through  which  the  moistnre  has  escaped  will  per- 
mit the  air  to  enter,  and  with  it  more  or  less  the  germs  of 
mieroseopio  vegetation,  whioh,  taking  root  in  the  gluten, 
produoe  the  well-known  effect  described  in  the  term  miwly, 
the  floor  aequiring  an  unpleasant  odor  and  an  inferior  taste, 
the  gluten  at  the  same  time  losing  an  appreoiable  portion 
of  its  tenacity,  and  the  bread  made  from  it  acquiring  a  lesa 
palatable  flavor  and  being  less  light. 

It  is  obviously  desirable^  therefore,  that  in  the  prooess 
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Jeetad  to  u  littla  Motion  with  the  milbtonM  mi  may  be,  or 
within  tertain  liraita,  aaaoeuirely  (o  intermpt  the  proeeei 
■nd  allow  the  matariali  to  cool.  The  inrfiuei  of  the  miU- 
ttonei  present  a  aeriea  of  poorea,  or  landa  and  fnrrowi. 
These  are  oblique  in  aome  inataneaa,  and  enrrlUnear  in 
other*.  Oreat  ingenuity  haa  been  displayed  in  the  eon- 
ibrmation  and  arrangement  of  the  groorea  with  a  Tiew  to 
attaining  the  best  results.  If  it  were  the  sole  ol^eet  to  hare 
the  wheat  pass  through  the  atonea  without  abrasion,  it  is 
manlfeat  that  the  beat  form  of  the  groove  would  be  that 
which  a  grain  of  wheat  would  pursue  diaeharged  flrom  the 
hopper  and  travernng  the  anrnoe  of  the  millatone  under 
the  influenee  of  the  eentrifngal  foroe.  Thia  path  haa  been 
ascertained  by  allowing  grains  of  wheat  coated  with  plum- 
bago to  fkU  npon  a  smooth  millstone,  the  snrfaoe  of  whieh 
has  been  chalked,  so  as  to  reoeire  the  marking  of  the  plum- 
bago as  the  atone  was  rerolred  with  its  determined  Teneity. 
The  calculated  diieetioD  of  this  enrre  haa  been  (bund  to 
eoineide  rery  preeisely  with  the  path  aa  aaeartained  by  ez- 

Kriment.  The  enrrea  of  the  upper  (the  running)  atone 
ing  reveraed,  as  compared  with  the  enrrea  of  the  lower 
stone,  the  aetion  of  the  edges  of  the  opposing  enrrea  ia  to 
some  extent  like  that  of  shears,  and  when  the  grains  hare 
been  broken  they  fall  into  the  groores  of  the  lower  stone, 
and  are  gradually  pushed  to  the  periphery  with  but  little 
further  fHetion.  Among  th*  beat  reralta  that  hare  been 
attained  in  this  direetion  are  those  of  the  Istran  steam- 
mills  at  Debreeiio  in  Hnnnry,  under  the  direetion  of  the 
engineer  in  charge,  Prof.  Pekar,  in  which  with  a  stone 
Hfty-fonr  inches  Uk  diameter,  the  width  in  grinding  aurfaee 
tnm  the  periphery  inward  is  only  nine  inchea.  Thia  gare 
nearly  80  per  cent,  of  flour,  with  SO  per  cent  of  bran  and 
3  per  cent  of  waste. 

The  primary  function  of  the  groores  ia  that  of  trituration. 
As  the  {{rooTes  present  one  vertical  surftee,  fh>ra  the  bot- 
tom of  which  the  depth  lessens  by  an  ascending  inclined 
plane,  it  will  be  seen  that  the  groores  in  the  npper  and 
nether  atones  provide  that  in  the  nroeess  of  milling  the  no- 
tion shall  be  in  some  degree  like  that  of  shears,  in  some  de- 
gree thsU  of  impact,  and  in  some  degree  that  of  mashing ; 
and  the  relative  measure  of  these  will  be  determined  by  the 
diitanoe  of  the  atones  from  each  other  when  in  aervioe.  The 
stones  may  be  placed  so  fhr  asunder  that  the  wheat  will 
pass  through  without  being  eruihed  at  all.  In  thia  case 
the  interval  must  exceed  the  greatest  length  of  the  kernel 
of  wheat.  With  the  distance  a  little  less  than  this  the 
bmsh  at  the  end  of  the  kernel  opposite  the  embryo  will  be 
cut  off.  Aa  the  distance  is  fiirther  lessened  the  grains  will 
be  eraeked,  until  they  may  be  brought  so  near  that  the 
gluten  cells  will  be  emshed,  and  the  moisture  erolrad  from 
them,  in  eoasequenee  of  the  heat  produced  by  ftietlon,  will 
aoften  the  gintea  and  eause  the  atones  to  adhere  and  the 
Billing  to  be  arreated.  Between  theae  extremes  the  art  of 
the  miller  ao  adjusts  the  distanee  and  velocity  that,  taken 
in  eooneotion  with  the  other  meahanieal  applianeae  of  his 
mill,  he  is  enabled  to  torn  out  the  best  product,  in  eondi- 
tion  and  quality,  whIeh  the  gr^n  submitted  Is  capable  of 
yielding. 

WaU  MaU  of  Hmaarj  :  Orlndiita  biw—n  Oroovd  Sieet 
SoUerm. — As  one  of  the  results  of  the  stady  of  the  natare 
of  the  sn^n,  a  proeees  of  milling  haa  been  perfeeted  in  which 
themiUatones  are  replaced  by  pkirs  of  small  herisontal  steel 
roller*,  ttie  snrtaoes  of  part  of  which  are  traversed  by  small, 
sharp  grooves  parallel  to  the  axis  of  the  rollers.  Theee 
pairs  of  rollera  are  arranged  in  sets  of  three,  one  above  the 
other,  with  eoniiderable  intarvals  between,  so  that  the  heat 
piodaeed  by  the  slight  erushing  will  be  eounteracted  as  the 
prodaet  pasaes  through  the  air  on  ita  way  from  one  pair  of 
rollers  to  the  next.  These  pairs  of  rollera  an  actuated  ao 
that  the  emahing  efftot  of  any  one  pair  if  slight,  and  as 
many  as  six  or  seven  sets,  making  fton  eighteen  to  twenty- 
eae  jp^n  of  rollers,  aeeording  to  Kick's  aeoount  of  the 
Peatfi  Walx  Unhl,  so  called,  an  nosessary  to  produce  the 
Tarioaa  grades  of  flour.  These  in  the  Anstro- Hungarian 
•iaesifleatioa  number  ten  in  all,  besides  the  groata  and  braa. 
At  intervals  the  prodoots  of  the  several  sets  of  pairs  of 
rollars  an  snbjeoted  to  processes  involving  bolt*  and  cur- 
nnts  of  air  to  separate  the  flour-dust  as  detaehed  and  the 
bnn  prodoeed. 

The  operationa  for  grinding  and  bolting  other  flonr^rodn- 
elag  gralna  than  whMt  (anah  as  rye,  spelt,  bnekwheat,  eto.) 
an  essentially  •imilar  to  the  millingof  wheat,  bnt  the  de- 
tails vary  with  the  different  grains.  Bona  of  these  prodnota 
anofai^eient commercial ImportMiee to warrantan  elab- 
•ntenotieeintbepreaentwork.  Ia  composition  these  flour* 
differ  een*idembly  fta>m  that  of  wheat  and  fkom  saeh  other. 

Oradiitf  Fiovn. — The  niative  qaaatitie*of  the  diffsrent 
glades  of  flour  vary  with  the  kind  and  exeellenee  of  the 
wheat  employed.  The  following  Hat,  taken  from  the  record 
of  a  laill  Bear_Tria*te,  the  prodnela  of  which  wen  on  exhi- 


tiate  the  refinement  to  which  the  art  of  millisg  ha*  been 
brought : 
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Of  theae  quantitiei,  in  a  oompariaon  with  a  view  to  deter- 
mine the  Doat  work  of  a  aystem  of  milling,  a  mixture  of 
the  flrat  total  4fi  per  cent,  ia  taken. 

£ow  Milling.— la  thia  eonntry  the  pnvuling  proeeaa  i* 
that  of  low  milling,  as  better  meeting  the  general  demand, 
and  aa  yielding  at  the  aama  time  adequate  profit  to  the 
miller.  The  firat  itep  in  the  flrat-elas*  mills,  after  the 
removal  of  the  foreign  seed*  and  ahranken  berries  and  dirt, 
ia  to  pass  the  wheat  through  a  smnt-maehine,  which,  besides 
removing  any  smut  or  dust,  largely  removes  the  outer  coat 
of  the  berry,  together  with  the  brush  of  vegetable  hairs  at 
one  end,  and  more  or  less  of  the  gem  at  the  opposite  end. 
It  is  then  ground,  and  the  produet  passed  through  the 
bolting  cylinders  or  sieves,  which  separata  the  flour  from 
the  oonnell  or  middlings  and  eoaraer  bran.  The  middlinga, 
which  oonaist  of  coarse  gritty  flour,  or  what  are  called  fine 
grits  and  flue  bran,  whieh  together  pass  through  the  ume 
meshes  of  the  bolt,  an  then  disoharged  n^on  a  slightly 
inclined  sieve,  whieh  is  snbjeoted  to  a  gentle  jarring  action. 
The  meshes  of  the  sieve  are  sufficiently  large  to  let  the 
whole  product  pass  through,  but  the  bran  ia  kept  above  by 
a  ourrent  of  air  aweeplng  upward  through  the  aieve,  auffi- 
oiently  atrong  to  keep  the  bran  ttom  failing,  but  not  strong 
enough  to  keep  the  gritty  flour  ftom  passing  through  the 
meshe*.  These  fine  grits,  or  "  groats,"  an  in  acme  milla 
aapamtely  gronnd,  and  aold  by  themselves  as  an  extra  qual- 
ity of  flour.  In  most  they  are  conducted  book  to  be  mixed 
with  fVesh  wheat  aa  it  entan  the  run  of  atones,  aad  incor- 
porated with  the  general  prodaet,  and  aeparated  with  the 
fine  flour  in  the  next  belting. 

Judging  flnur. — The  exeellenee  of  flour  may  be  Judged 
in  aome  degree  by  its  shade  of  oolor — the  presence  of  mi- 
nute partieles  of  bran  tending  to  give  it  a  yellowish  hae; 
by  its  freedom  tKm  musty  odor  or  taste — proving  that  it 
haa  not  been  overheated  and  ia  comparatively  new;  aad 
by  the  elaatieity  and  tenacity  of  the  dough  whieh  it  yields 
when  mixed  with  a  small  quantity  of  water  and  kneaded. 
To  this  may  be  added  the  odor  which  the  dough  in  thin 
layer  yields  whan  anbmitted  for  a  brief  time  to  a  sharp 
baking  temperature  of  about  400°  F. 

Chmpotitlon  of  Flour. — It  has  been  oonvenient  to  treat 
of  the  eoraposition  of  wheat  as  including  the  outer  en- 
velope, bran ;  the  inner  envelope,  the  gluten  ooat ;  and  the 
mass  of  the  interior,  the  stanh  and  associated  albuminoids. 
Proximate  physical  analysis  and  detailed  chemioal  analysis 
have  shown  a  naoh  greater  variety  than  would  be  indi- 
eatad  by  these  three.  Of  the  outer  ooata  then  are  five 
that  may  be  readily  aeparated  from  each  other — the  gluten 
ooat,  constating  of  the  framework  of  eelli  and  the  eapaulcs 
and  their  oontanta  of  minute  grains  that  fill  the  oella^  the 
looae  cellular  tiaaae  apanning  the  whole  interior  of  the 
berry  and  amtporting  Uw  ataroh-aells  and  their  contents: 
opposite  the  brush  end,  distinguished  as  a  tuft  of  vegeUble 
hurs,  there  is  the  eomplete  stmoture  of  the  embryo.  The 
outer  coats  contain,  besides  the  woody  fibre  and  cellular 
tisane  of  their  structure,  various  inorganic  substances,  in- 
dnding' silica.  The -gluten  coat  contains,  besides  the 
ftramework  of  eellular  tissue,  various  nitrogenous  aub- 
ataneea,  the  chief  of  which  ia  gluten — albumea,  glutin, 
mucin,  and  eerealine,  whieh  differ  from  each  other  mainly 
in  their  aolnbllity  in  water  and  in  their  auBoeptibility  to 
Ibrmeatation  and  diaintegtation,  Beaidea  theae  there  are 
eontained  bibaaic  phoaphatea,  of  potaaaa — the  moat  abun- 
dant— then  magnesia  next, — line,  soda,  iron,  in  combina- 
tion with  which  the  nitrogenous  bodies  above  mentioned 
seem  mora  or  less  to  play  the  part  of  basesj  and  in  ad- 
dition to  these  oil  and  sugar. 

The  interior,  besides  tha  open  eellular  tissue  and  stanh- 
graanlas,  eontains  albuminoid  bodies,  kindred  with  those 
of  the  gluten  ooat,  and  in  some  grains  in  larger  proportion ; 
and  a  small  perosntage  of  phosphates.  The  ratio  of  phos- 
phates in  the  interior  to  the  salts  in  the  bran  and  gluten 
aoats  is  about  as  1 :  10.  The  embryo  contains,  besides  its 
organic  texture,  the  nitrogenous  and  phosphatio  eonatitn- 
enta  found  in  the  gluten  ooat 

The  fbllowiug  analyaea  by  Oempwolff  ahow  the  pereent- 
agea  of  the  proximate  conatituenta  of  the  wheat,  the  nitro- 
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Iha  following  analyses  of  the  floar  of  the  Pesth  Wals 
Ifnhl  (ojlinder  mill),  made  by  the  writer,  show  the  nla- 
tioni  of  the  phosphorie  acid  to  the  nitrogen  in  the  different 
grades  into  which  the  flour  is  resolved  in  that  renowned 
mill.  (It  should  be  remarked  that  the  so-called  "groati" 
are  masses  of  the  interior  of  the  berry.) 
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The  oonstitnenti  of  the  glatea  eoatwhen  moistened  with 
water  spontaneously  undergo  ehemieal  ehanges.  The  staioh 
and  sagar  by  themselves,  similarly  treated,  ezperienoe  no 
change.  But  when  the  staroh  and  gluten  are  mingled  to- 
gether and  mixed  with  an  adequate  quantity  of  water,  the 
ohanges  which  the  nitrogenous  oodies  experience  are  trans- 
ferred to  the  starch,  and  that  is  also  oonverted  into  new 
substances.  At  a  moderately  low  temperature  the  starch 
is  converted  into  laotic  aeid.  At  a  temperature  of  from  70° 
to  80°  F.  the  starch  is  converted  first  into  a  kind  of  dex- 
trine, then  Into  grape-sugar,  and  then  this  grape-sagar  into 
alcohol  and  carbonic  acid ;  at  a  more  elevated  temperature 
butyric  acid,  succinic  acid,  hydrogen,  with  carbonic  aoid 
and  other  volatile  products,  are  produced.  In  the  art  of 
bread-making  advantage  has  been  taken  of  this  sasoepti- 
bility  to  fermentation,  prodaaiag  rolatile  products,  to  give 
to  the  moistened  flour  or  dough,  and  ultimately  to  the  loaf, 
the  quality  of  porosity  or  cellular  struotuie.  This  quality 
of  the  lo^,  as  is  well  known,  facilitates  digestion.  The 
later  reflnement*  in  the  prodaction  of  fermented  bread 
have  been  directed  to  securing  from  sound  flour  that  kind 
of  fermentation  only  whiob  yields  mainly  alcohol  and  aar- 
bonio  acid,  and  is  called  rinons  fermentation.  Inoidaatally 
with  these  pioduets  there  ia  yielded  a  certain  amount  of 
gam,  and  sometimes  of  sugar,  beyond  that  eonverted  into 
alcohol  and  earbonle  aeid,  and  also  an  agreeable  volatile 
essential  oil  or  ether,  which  imparts  to  the  fresh  loaf  a 
pleasant  aroma. 

There  are  two  principal  modes  of  effecting  fermentatioa 
—one  by  the  introdnetion  of  the  purified  yeast-plant  (now 
an  artiele  of  manufhetore  and  eemmeroe  on  a  large  scale  in 
Austria,  and  in  a  conditioa  more  or  less  pore  fai  various 
other  parts  of  Burope,  and  recently  In  this  country,  and 
known  as  press-yeast) ;  and  the  other  by  ihe  incorporation 
with  fresh  flour  and  water  of  a  portion  of  the  fermenting 
dough  of  a  previous  batch,  which  is  of  course  filled  with 
yeast-germs.  This  yeast-plant,  when  mingled  with  the 
flour  and  water,  grows  at  the  expense  of  the  flour,  and  if 
skilfully  manipulated  yields  only  the  products  of  vinous 
fermentation,  (rat  where  neglected  and  allowed  to  become 
old  and  to  undergo  spontaneous  decay,  or  where  impure 
ttom  the  presence  of  germs  of  putrefactive  fermentation, 
the  bread  produced  takes  on  the  offensive  qualities  of  the 
yeast,  and  instead  of  being  grateful  to  the  palate  and  uni- 
formly porous,  may  be  offensive  to  the  taste  and  smell,  and 
heavy  or  sodden,  or  partially  filled  with  bubbles  of  irregu- 
lar and  greatly  unequal  size.  The  presence  of  aeid  in  the 
yeast  tends  to  liquefy  the  gluten,  and  deprive  it  of  the 
quality  of  tenacity  upon  which  the  prodaction  of  pores  of 
uniform  tiie  depends,  and  which  wncn  destroyed  permits 
the  bubbles  of  gas  in  the  dough  to  break  through  their 
walls  and  run  together,  producing  on  the  one  hand  great 
cavities,  and  on  the  other  heavy  streaks  in  the  bread. 

Un/ermented  Bread. — In  view  of  these  difllcnlties,  inei- 
dental  to  the  process  of  vinous  fermentation,  effort  was 
made  long  since  to  convert  flour  into  porous  bread  without 
the  aid  of  fermentation.    As  the  porosity  was  duo  solely  to 


the  spontMMOas  •rotation  of  the  ga*  from  every  point  in 
the  interior  of  the  dough.  It  was  evident  that  so  far  as  od- 
lular  stmctnre  was  ooneemed  it  need  not  be  produced  from 
femMotatioii.  It  would  only  be  neeeasary  to  mix,  by  the 
process  of  sifting,  a  finely  powdered  alkaline  carbonate 
with  the  Soar,  and  then  make  the  flour  into  dough  by  in- 
corporating with  it  acidulated  water.  The  aeid  of  the 
aoidalated  water,  combiniag  with  the  alkali,  would  set  the 
carbonic  aeid  fVee,  whieh,  taking  on  the  gaseous  form  in 
every  part  of  the  loaf,  would  msjce  it  porous.  This  prin- 
ciple was  illustrated  early  in  the  nse  of  sour  milk  as  the 
acidulated  solution.  The  laotic  aeid  of  the  milk,  com- 
bining  with  the  soda  or  the  potash  of  the  alkaline  car- 
bonate, <b«ve  the  oarbonie  aeid  out.  In  place  of  the  sour 
milk,  hyaroehlorio  aeid  was  «nploy  ed,  producing  the  porous 
stmcture  by  the  evolution  of  oarbonie  aeid,  and  when  oar- 
bonata  of  soda  was  used  yielding  eommon  salt  in  the  bread. 

JSk{f-muimg  Flour, — It  was  obvious  from  the  experienoo 
with  laotio  aeid  and  hydroehlorie  aoid  that  if  an  acid  which 
baa  a  solid  form,  and  is  not  hygnscopio  at  oommon  tern- 
peratnrae,  but  readily  soluble  in  water,  were  pulverised  and 
mixed  with  bicarbonate  of  soda  in  proper  proportions  t« 
yield  a  neutral  compound  of  the  aoid  and  aUuli,  there 
would  be  practicable  yeast-powder — that  is  to  say,  a  prepa- 
ration in  the  form  of  powder  which  would  fulfil,  npon  the 
additionof  water,  t^olBce  of  yeast.  The  sabstance  ohosca 
for  this  purpose  was  tartario  acid,  or  its  compound  with 
potassa,  the  bitartrate  of  potass*  or  eream-tartar.  Thi^ 
mingled  with  bicarbonate  of  soda  in  proper  chemical  pro- 
portions, is  intimately  incorporated  with  the  floor  by  the 
proaeas  of  sifting,  and  the  mixture  oonstitutef  what  has 
■Men  oalled  a  »ef-rai*i»g  fiour.  The  form  in  which  this 
yeast-powder  has  been  produced  is  in  glass  IwtUes  or  tin 
cases  in  quantities  suited  to  domestic  use,  the  preparation 
of  the  self-raising  flour  being  made  by  the  cook  on  the 
occasion  for  each  batch  of  bread  or  cake. 

The  preparation  of  self-raising  flour  on  a  commercial 
scale  was  instituted  in  England  in  the  use  of  tartaric  aoid. 
This  was  first  intimately  incorporated  in  given  proportion 
with  flour,  and  then  an  equivalent  of  bicarbonate  of  soda 
was  incorporated  with  another  portion  of  flour,  and  then 
these  two  portions  of  floor  were  Intimately  mixed  together. 
This  so  prepared  self-raising  flour,  to  which  has  been  added 
the  proper  proportion  of  salt,  on  a  mixture  with  a  proper 
quantity  of  water  or  milk,  yields,  by  the  action  of  the  tar- 
taric aoid  on  the  bicarbonate  of  soda,  carbonic  aoid  gas, 
rendering  the  moistened  flour  porous  j  in  which  condition 
it  is  put  into  the  oven  and  baked. 

In  place  of  the  tartario  acid,  which  yields  no  notritiva 
value  to  the  flour,  there  has  been  introdaoed  the  use  of  acid 
phosphate  of  lime  in  the  form  of  powder,  with  a  view  to 
restoring  the  phosphates  lost  with  the  bran  in  the  ordinary 

Erooess  of  bolting.  The  acid  phosphate  prepared  fmm 
ones,  besides  acid  phosphate  of  lime,  contains  aeid  phos- 
Ehata  of  magnesia  and  iron,  and  when  mingled  witn  tha 
icarbonate  of  soda  in  flour  yields  a  product  containing 
neutral  phosphates  in  condition  to  be  ooarerted  into  acid 
phosphate  by  the  gastric  juice,  and  taken  up  in  the  pro- 
cesses of  digestion  and  assimilation.    (See  Brbad.) 

Bread  is  also  made  from  a  mixture  of  rye  flour  and  wheat 
floor,  and  from  whole  wheat  meal,  as  weU  as  from  oat  moal 
and  com  meal.  These  are  to  someextent  mingled  with  each 
other,  and  with  rice  and  potato  flour.     E.  M.  HonaroRD, 

Flour  Manvfactiire,  New  Proceaa  of.  A  larga 
proportion  of  the  most  valuable  part  of  the  wheat  is,  in  tha 
old  flouring  process,  carried  off  as  "middlings"  a  ptodnot 
chiefly  used  for  feeding  stock  and  for  distilling.  For  many 
years  experiments  have  been  made  in  Eorope  and  the  V.  8. 
with  a  view  to  preventing  this  waste.  A  plan  introduced 
ftwm  Paris  in  1872  by  a  Mr.  Laeroiz,  a  manufacturer  of 
Faribault,  Minn.,  and  subsequently  much  improved  by  Mr. 
George  C.  Smith  and  others,  has  boon  yerj  sncoessfnlly 
and  extensively  employed  in  the  North-wosL  The  grind- 
ing is  done  at  a  relatively  low  speed  of  the  stones,  aad  the 
flour  is  oonsequently  coarser  or  "  higher  "  than  ordinary. 
Bolting-cloths  of  large  capacity  are  employed,  a  strong 
blast  oir  air  passes  up  continuously  through  the  bolt  for  tha 
prevention  of  clogging,  and  the  upper  side  of  the  bolt  is 
acted  upon  by  a  system  of  brushes,  which  facilitates  the  pro- 
oesB.  There  are,  in  fact,  several  processes,  but  in  all  tho 
principle  is  essentially  tho  same ;  excepting  that  in  some 
of  the  best  no  bmshes  are  employed.  Already  (1874)  the 
following  results  have  been  aocomplished :  (1)  the  amount 
of  flour  yielded  by  a  bushel  of  wheat  is  increased  more 
than  8  per  cent,;  (2)  the  quality  of  the  flour  is  vastly 
better  than  that  previously  made ;  (3)  spring  wheat,  tha 
sort  most  abundantly  produced,  is  becoming  the  highest  in 
value,  since  the  new  processea  are  thus  far  iailnres  when 
applied  to  winter  wheat.  At  present  (Nov.,  1874)  "new- 
process  "  flour  is  quoted  in  New  York  at  the  highest  figarea. 
The  result  of  the  new  iavantions  may  in  time  beoome  -miy 
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importMit  to  coninmen,  nunofMtimn,  ud   prodnoen 
alika. 

Flonreas  (avn^TB),  Frateh  llti4rat€WMi  politieian, 
b.  St  Paris  Ang.  4, 1838,  wu  deput;  profeuor  at  the  Col- 
lege of  Franae  in  186S ;  fonght  in  Crete  agtinat  Tarka  1806- 
08;  took  part  in  the  electoral  moTemenl  at  Paris  1888 ;  wa« 
ametad  Apr.,  18S9,  and  the  aame  year  «ai  wounded  in  a 
dnel  with  Paul  Oranier  de  Cauagnao;  took  part  in  the 
Comaunal  inaarreotion  in  Mar.,  1871,  and  was  killed  near 
Paris  on  Apr.  3,  1871.  Diteotin  d»  gnfftm/t  Vnivtnal 
(186»),  Quttim  (TOrieHt  (18S7),  Seimce  d»  rBomme  (1869), 
Airt*  Delivrie  (1871),  were  hia'produotions.  He  was  a 
■on  of  Prof.  M.  J.  P.  Flourena. 

Fionrens  (Maru  Jcak  Pibbbb),  7r«nah  physiologist 
and  anther,  b.  at  Maoreilhan  Apr.  IS,  17M,  booame  M.  D. 
1813,  and  a  resident  of  Paris  1814; -admitted  to  the  Aead- 
emy  of  Soienees  in  1828 ;  professor  of  oomparative  anat- 
omy in  1832 ;  perpetaal  aeeretaty  of  the  Aoademy  of  Soi- 
enees in  1833 ;  and  nkember  of  the  French  Aoademy  in  1840, 
Hia  ReaearvKet  m  Irritabilily  and  Seimbilit;/  appeared  in 
1822;  St—arelta  on  tjk«  Proptrtin  and  FwuUmu  t^  tlu 
Ntrvmu  Sjittan  in  YtrUbraf  AnimaU  in  1824;  Analgnt 
of  tk*  Laian  of  Ctnier  in  1841;  Btijfo*,  Bittoire  da  tea 
Ulaa  at  data*  Travaux,  in  1844;  n«or3f  o/  Ua  Formation 
(/  lia  Bona*  in  1847 ;  Oomraa  of  Oomparativa  Pigaiologg,  3 
Tols.,  18A4;  Haman  Longaai^,  and  l*a  Quantitw  o/  L^a  on 
tka  aioie,  in  18S4.  D.  near  Paris  Deo.  S,  1867,  baring  been 
made  peer  of  France  in  1846,  and  grand  oOoer  of  the  Le- 
gion of  Honor  Aug.  11,  1859. 

FloamoT'  (Thokas  S.),  b.  in  Virginia,  was  M.  0.  from 
that  State  1847-^9.  Was  killed  In  battle  in  Virginia  in 
Jane,  1864,  lighting  fbr  the  Southern  Confederaoy. 

Floxr'er  \Lii.Jloa,Jloria/  Vr.JImtr].  Tbeorgansof  fma- 
tiSeation  of  a  phsenogamons  plant,  with  the  enrelopes  or 
peeuliar  leares  which  enclose  or  snrronnd  them,  oonatitnto 
the  flower.  Tet  some  flowers  are  destitute  of  all  envelopes 
or  leaves,  and  the  flowers  most  prised  for  ornament,  aneh 
as  fall "  double  "  rosea  or  oamelliaa,  eonsiat  wholly  of  leaves. 
The  latter  are  botanically  monstrosities,  and  ineapable  of 
performing  their  oSoe  of  propagation.  Bren  normal  flow- 
ers are  bo  various  that,  for  rightly  deflning  or  nnderstand- 
ing  thena,  it  is  needful  to  take  a  oompleta  flower  as  a  pat- 
tern. 

A  complete  flower  consists  of  its  essential  organs  of  two 
kinds,  male  and  female ;  the  latter  in  the  oentre,  surrounded 
by  the  former,  and  these  aurronnded  by  two  floral  envelopes, 
the  leaves  of  the  blossom,  as  they  are  sometimes  called. 
The  enter  envelope  is  the  cnlgx  or  flower-cup  (and  this  is 
the  meaning  of  the  word,  the  same  as  "  ohalioe"),  for  the 
leaves  which  compose  it  are  often  consolidated  more  or  less 
into  a  enp.  These  calyx-leaves  when  separate  are  named 
atpala.  The  calyx  is  more  oommonly  green  and  leaf-like, 
bat  by  no  means  always  so.  The  inner  floral  envelope, 
whether  in  form  of  a  cup  or  of  separate  leaves,  is  the  corolla, 
and  its  separate  leaves  or  pieoes  are  called  palala.  The 
corolla  is  usually  the  attractive  part  of  a  flower,  the  texture 
delicate,  and  the  color  whiter  bine,  red,  yellow,  or  some 
other  color  than  that  of  the  herbage.  The  fnnotions  of  the 
floral  envelopes  are,  in  part,  proteetion  of  the  essential 
organs  within,  while  the  calyx,  when  green  and  sufflcisntly 
ample,  may  contribute  to  their  nourishment,  acting  in  the 
same  manner  as  foliage.  As  to  the  gayly-eolored  parts, 
such  as  the  corolla,  it  is  now  well  made  oot  that  they  sub- 
serve an  important  use  in  attracting  insects,  etc.  to  the 
blossom,  thereby  aiding  fertilisation.  The  fragrance  snb- 
terves  the  same  end,  and  the  nectar  produceii  by  most 
colored  flowers,  and  by  many  thabare  not  brightly  colored, 
is  the  real  attraction  to  insects  and  their  wages  for  the 
service  which  they  perform. 

The  onjans  next  within  the  corolla  are  the  slosiou,  the 
male  or  fertilising  organs.  The  essential  part  of  a  stamen 
is  the  anther,  a  case  usually  of  two  cella  or  oompartments, 
containing  i>o/<«i,  a  powdery  aabstanee  consisting  of  minute 
grains.  The  anther  is  commonly  borne  on  a  stalk-like 
support,  1^9  filament.  In  the  centre  are  the  female  or  seed- 
bMring  organs,  one  or  more — the  piatila.  A  pistil  consists 
of  two  essential  parts — vis.  the  ovary  (in  Latin,  ovarium), 
which  contains  ovulea,  destined  to  beoome  seeds ;  this  is  sur- 
mounted by  a  ttigma,  which  is  a  knob,  line,  or  other  sur- 
face receptive  of  the  pollen,  which  falls  upon  or  ia  in  aome 
way  conveyed  to  it,  and  which  aervea  to  fertilise  the  Ovules, 
so  that  an  embryo  is  formed  and  they  become  seeds.  (See 
Pbtsioloot,  Vegetable.)  In  most  flowers  the  stigma  Is 
elevated  more  or  less  above  the  ovary  upon  a  column  often 
resembling  the  filament  of  a  stamen ;  this  is  ealled  the 
aigle  ;  it  is  not  essential  and  is  often  wanting. 

A  name  sometimes  employed  to  denote  the  envelopes  of 
a  flower  taken  together  is  the  perianth.  This  term  is  sel- 
dom nied,  however,  except  where  there  is  only  a  single  en- 
velope, or  where  both  calyx  and  corolla  are  combing  into 


one  onp,  as  in  the  lily-of-the-vallej  and  hyaointh,  or  appear 
BO  mnch  alike  as  seemingly  to  form  one  circle,  as  in  true 
lilies.  A  teobnieal  name  for  the  stamens  of  a  flower,  taken 
together,  is  andraeinm;  for  the  pistils,  taken  together, 
gmmeium;  but  these  terns  are  not  often  used.  The  axis 
or  the  flower,  the  apex  of  the  flower-stalk  oat  of  which  all 
the  organs  grow,  is  the  raea/ytaele  or  toma.  The  idea  of 
the  flower,  morphologieally,  is  that  the  receptacle  is  axis 
or  stem,  and  that  the  sepals,  petals,  stamens,  and  pistils 
respectively  answer  to  leaves,  more  or  less  transformra  and 
adapted  to  speoial  fnnstions.  (See  Botaht.) 

A  eompUtt  flower,  as  above  described,  is  one  which  pos- 
sesses all  these  organs.  A  agmmatrieal  flower  has  the  same 
number  of  parts  of  each  set  or  circle— 2,  S,  4,  6,  or  what- 
ever the  ground-plan  of  the  particular  blossom  may  be. 
A  ragvlar  flower  has  all  the  parts  of  eaoh  sat  alike ;  in  an 
irregular  flower  some  are  unlike  the  others  in  sise  or  form. 
A  per/aet  or  kermapKrodite  flower  has  both  stamens  and 

Bistils.  In  nniaaxual  flowers  these  organs  ooenpy  different 
lossoms,  either  borne  on  the  same  plant  (stoMcwtoiM)  or  on 
ditfarent  plants  (dicaeioua) ;  the  flowers  which  bear  stamens 
only  are  ataminate  or  male,  sometimes  also  called  atariUf 
those  with  pistils  only,  piatiUate,  female,  or  fertile.  Flow- 
ers which  want  all  floral  envelopes  are  ealled  naked,  or  aeA{a- 
mgdeona;  those  which  waat  the  corolla  are  apetaUma;  those 
in  which  the  corolla  consists  of  separate  petals. polypetalona,- 
those  in  which  the  petals  are  oombined  into  a  cap  or  tube, 
monopctaJoiu,  or,  Iwttcr,  gamopHaUma,  or,  still  better  bat 
leas  oommonly,  agmpetaloua. 

There  are  also  in  some  plants  neutral  flowers — i. «.  where 
some  of  the  bk>ssoms  are  destitute  both  of  stamens  and  pis- 
tils. These  are  either  wholly  abortive  or  rudimentary,  des- 
titute of  function,  or  else  soah  as  consist  of  a  showy  peri- 
anth only,  nsaally  a  oorolla,  which  is  much  more  conapic- 
nons  than  that  of  the  perfest  flowers.  Of  this  sort  are  the 
cater  flowers  of  the  cioster  in  Hydrangea  and  the  raya  or 
ray-flowers  of  sunflower.  Their  nse  doubtless  is  to  attract 
insects,  eta.  to  the  feeding-gronnd  in  the  einster  they  encir- 
cle. What  were  formerly  ealled  eoeipoiimi  flowers,  of  which 
the  sunflower  is  a  good  and  familiar  illustration,  are  dense 
dusters  or  heads;  and,  when  their  marginal  flowers  are 
thns  enlarged  and  attractive,  and  espeeially  when  they  are 
ligulate  or  strap-shaped  (as  in  sunflowers,  where  they  are 
neutral,  or  in  asters,  where  they  are  pistillate  and  fertile), 
these  heada  do  bear  much  resemblance  to  single  blossoms^ 
the  ray-flowers  imitating  petals.  In  some  flower-clusters 
the  show  or  attraction,  ordinarily  the  function  of  petals,  is 
assumed  by  leaves  of  the  iiif>o<iMre  Bnrrounding  the  heikd, 
as  in  flowering  dogwood  (Comma  ftorida),  or  by  leaves 
still  more  distant  from  the  flowers  uemselres,  as  in  Poin- 
aettia. 

In  anikeaia  (<*.  e.  in  the  expansion  of  the  blossom)  some 
flowers  are  fttgacions  or  ephemeral,  opening  but  once  and 
for  a  brief  period ;  some  continue  for  days,  and  even  a 
week  or  more,  either  remaining  expanded  or  more  com- 
monly opening  and  closing  by  night  or  by  day  or  at  par- 
ticular hours,  according  to  the  speeies.  Some  evening 
primrasas  open  in  twilight,  and  fade  the  next  morning; 
others  open  in  the  morning  and  fiide  at  night ;  still  others 
open  in  daylight  and  for  several  suecessive  days.  Poppies 
drop  the  calyx  when  the  petals  expand,  and  the  petals  at 
or  before  sunset.  Cistuses  and  rock-roses  open  in  the  morn- 
ing and  oast  their  petals  at  nightfall.    The  night-blooming 

Cermu  expands  its  huge  and  msgniflcent  flower  at  evening, 
to  close  with  the  light  of  the  next  morning,  and  to  oollapse 
into  an  nnrightly  and  deliquescent  mass.  On  the  other 
hand,  some  of  the  most  showy  orchids  of  conservatories 
retain  their  beaaty  and  fi^eshness  for  weeks. 

W.  W.  Bailet.    Rbvhbd  bt  A.  Obat. 
Flower  fWiLUAM  Herbt),  F.  R.  8.,  English  snrgeon, 
b.  at  Stratford-on-Avon  Nov.  30,  1831;  was  educated  at 

University  College,  London,  nnd  at  Middlesex  Hospital; 
entered  the  army  as  aasiatant  aurgeon  in  Apr.,  18M;  served 
in  the  Crimean  war;  was  ssaiatant  surgeon  and  demon- 
strator of  anatomy  at  the  Middlesex  Hospital,  and  in  1861 
conservator  of  the  mnaenm  of  the  Royal  College  of  Sur- 
geons; since  1869  he  has  been  Hnnterian  professor  of  com- 
parative anatomy  and  physiology.    Published  An  Intro- 

diirtion  to  tke  Oateology  of  lie  Mammalia  (1870),  and  me- 
moirs on  anatomical  and  sooiogical  subjects. 

Flow'erfield,  post-v.  and  tp.  of  St.  Joseph  co.,  Mich., 
on  the  Michigan  Southern  R.  B.,  Kalamasoo  (Uvision.  Pop. 
of  V.  210;  of  tp.  1&38. 

Flower- Pot,  a  vessel  nsaally  of  burnt  and  nnglaxed 
clay,  with  a  perforated  bottom  and  a  sauoer,  designed  for 
holding  earth  for  the  growth  of  plant;  in  houses  or  green- 
houses, or  for  other  special  uses  in  gardening.  There  are 
also  various  ornamental  forms,  such  as  rustic  and  pendent 
flower-pots.  For  window-gardening  costly  eneanstio-tile 
boxes  are  Cashionable,  and  are  often  highly  ornamental. 
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FLOWEKS— FLOYD. 


FlOW'en)  the  ii*m«  formerly  giren  to  niUimatee,  moli 
*s  flowen  of  aalphnr,  beojamin  or  benioin,  sntimoii;,  kr- 
•enie,  line,  ete.;  only  uwl  now  in  eonneetion  with  snl- 
phar. 

Flowen*  Aitiiielal.  Tltii  ut  or  branoh  of  muin- 
footure  i<  of  very  old  date.  Flowers  and  learea  of  painted 
linen  have  been  fonnd  in  torabi  at  Tbebes,  and  the  Egyp- 
tian* alto  iuTented  flowen  of  horn  tharinga  itained  in  va- 
rioof  eolon.  The  Chineee  have  made  artifleial  Sowert  fWim 
rery  remote  times  of  the  pith  of  a  kind  of  bamboo.  Craean* 
wai  the  Urat  in  Rome  who  had  them  made  of  real  gold  and 
■liver.  During  the  Middle  Agea  they  were  muoh  naed,  not 
only  in  the  Roman  Catholic  Church  and  with  a  aymbolieal 
■ignifloation,  but  alao  at  leeular  feativala  and  merely  ai 
ornamenta.  They  were  generally  made  of  paper,  aatin, 
ailk,  metal,  and  wax,  and  the  moat  celebrated  were  made 
in  Italy.  But  in  1728,  Sognin,  a  iMtaniat  and  ohemiat, 
began  the  manufacture  in  Paria,  employing  parchment  for 
the  flowera  and  bristlea  of  the  wild-boar  for  the  atema,  and 
bis  imitationa  were  so  aneoeaaful  aa  to  arouae  the  Jealouay 
of  the  paintera.  Prom  thia  time  the  manufaoture  ateadily 
increaaed  and  developed  in  France,  which  still  atands  at 
the  head  of  thia  kind  of  induatry.  The  Vreneh  wholesale 
bouaes  engaged  in  this  bnaineaa  have  each  aome  apeoial 
branoh.  Thua,  one  makea  only  roaea ;  another,  wild  flowera ; 
a  third,  leaves.  The  workpeople  oam  from  two  to  aiz 
franc*  a  day,  according  to  their  akill.  Of  the  money  re- 
oeived  by  the  Pariaian  mannfaotnrera,  three-fiftha  are  paid 
to  the  workpeople,  one-flfth  covera  incidental  ezpenaea,  and 
one-flfth  defrays  the  whole  coat  of  materials.  According 
to  the  latest  decennial  report  of  French  manufactoret,  it 
appears  that  in  186S  the  exports  to  all  countries  amounted 
to  8,086,587  franca,  of  which  the  V.  B.  received  1,084,888, 
and  Great  Britain  8,152,4A4.  {TabUau  cUemnale  du  Com- 
merct  dt  la  France  ante  m  Oolmtitt,  etc.,  18S7  d  1866.) 
From  the  reports  of  the  Bxhibiliona,  etc.,  it  wonld  >ppeBr 
that  notwithstanding  the  check  given  to  Freneh  induatry 
by  wara,  eto.,  thia  amount  has  more  than  doubled  during 
the  laat  eight  years.  It  ia  comparatively  only  of  late  that 
Kngliah  flower-making  haa  rivalled  the  French  mannfac- 
tare.  It  was  introduced  into  England  during  the  French 
Bevolution  of  1790  by  refngeea,  who  employed  the  art  aa  a 
means  of  subsistence. 

The  principal  tools  uaed  by  urtiSelal  floriata  are:  tampt, 
a  kind  of  knives  of  various  sixes  and  ihapes,  by  means  of 
which  leaves  and  petals  are  out  out  very  rapidly.  The 
material  to  be  shaped  is  laid,  folded  several  times,  upon  a 
leaden  table,  and  the  stamp  is  driven  through  it  with  a 
hammer.  This  part  of  the  work  is  done  by  men.  Stamps 
(or,  aa  they  are  often  called,  iront)  were  invented  in  Swits- 
erland  at  the  beginning  of  the  laat  century.  Leavea  and 
patala  had  previously  been  out  out  with  aciasora.  Ooffering- 
«ron«  of  different  kinds,  the  commonest  being  a  ball  of 
polished  iron  fastened  to  a  handle,  are  used  to  hollow  the 
petals.  Monldt  called  veinert  are,  as  the  name  indlcatee, 
employed  to  vein  the  leaves.     BnmUKen  of  glass  or  agate 

five  the  petals  the  polished  appearanee  of  most  real  flowers, 
[any  other  tools  exist,  but  of  late  years  their  use  has  greatly 
diminished.  The  florist'a  Angers,  guided  by  skill  and  taate, 
•re  found  better  than  any  mechanical  appliance.  The  beat 
flowera  are  carefully  painted  by  hand.  (See  Dietionnairt 
Univentl  du  XIXe  SiieU,  Larouaae,  art.  "Fleuta  Artl- 
floielles;"  and  Art  of  Making  Paper  Flotrern,  by  Mn. 
Bartlett  (New  York).)  Jauet  Tncxir. 

Flowers,  Colora  of.  Although  the  coloring  prin- 
ciples contained  in  many  of  the  most  important  vegetable 
dyeatulfa  have  been  isolated  and  their  composition  and 
chemical  reiationa  clearly  eatabliahed,  aa  in  the  case  of 
madder-root,  Braiil-wood,  logwood,  quercitron  bark,  in- 
digo, weld,  archil,  etc.,  and  aome  of  them,  oa  the  aliaarine 
of  madder,  have  been  produced  artiflcially,  the  colors  of 
flowera  have,  with  few  exceptions,  thus  far  resisted  all  at- 
tempts at  isolation.  This  is  perhaps  partly  owing  to  their 
fleeting  character  and  the  changes  which  they  ao  readily 
undergo.  The  oolora  of  flowers  often  change  spontaneously 
during  the  life  of  the  flower.  The  flowera  of  Myoeotit  verti- 
eolor,  the  common  garden  weed  forget-me-not,  open  with  a 
yellow  tint,  but  soon  change  to  blue.  The  Ckeiranthut  mu- 
labilie  opena  yellow,  then  ehangea  to  orange,  red,  and  finally 
to  purple.  Some  flowera  even  change  color  during  the  day. 
Garden  phlox  ia  blue  in  the  early  morning,  and  pink  in  the 
middle  of  the  day.  Hibitem  vnrtabili;  which  is  white  in 
the  morning,  ia  pink  at  noon  and  bright  red  towarda  night. 
The  oolora  of  flowera  are  very  aenaitlve  to  ehemioal  re- 
agenta.  The  petala  of  the  purple  or  violet  dahlia  are  red- 
dened by  acids,  the  purple  oeing  restored  by  alkalies,  but 
changed  to  green  by  an  excess  of  alkali;  a  red  rose  is 
bleaehed  by  snlphnroui  acid,  bnt  the  oolor  Is  restored  by 
dilute  sulphorio  acid. 
Many  flowers  contain  more  than  one  coloring-matter. 


and  a  nd  prineipla  to  alkalies.  The  orange-colored  Ttw- 
pmolwm  DMu'iH  yield  a  purple  coloring-matter  to  boiling  wa- 
ter, beooming  yellow ;  boiling  alcohol  then  extracts  a  pur- 
ple substance.  When  the  purple  ia  abaent  the  flowers  an 
yellow ;  when  preaent,  they  exhibit  varioua  ahades  of  brown. 
The  flowers  of  the  brown  Calceolaria  yield  two  similar 
colors  under  like  treatment. 

In  but  few  oases  have  the  voloring-mattera  of  flowen 
been  isolated  and  their  nature  determined  with  any  cer- 
tainty. The  coloring-matter  of  the  saffron  crocus  ( Croev 
eoHmu)  haa  been  iaolated,  though  not  in  a  pure  atate.  It 
ia  known  as  taffraniu,  and  is  auppoaed  by  Kochleder  to  be 
identical  with  eroct'n,  CnH«Ou,  the  coloring  principle  of 
Chinese  yellow  berriea.  (See  Saftroh.)  The  red  coloring 
principle  of  the  satSower  ( Carthamut  (taetoWm)  is  a  very 
important  dye.  (Bee  SAvrLOWER.)  It  is  called  earlXamit, 
CuHisOt.  The  blue  and  red  pigments  of  flowers  are  gen- 
erally soluble  in  water,  while  the  yellow  matters  are  ones 
resinous,  and  dissolve  only  In  aleohol  and  ether.  They  ars 
generally  very  fugitive,  and  consequently  of  little  value  in 
dyeing. 

Schtibler  and  De  Candolle  claimed  the  existence  of  two 
distinct  series  of  colors  in  flowers — the  xanthic,  which  pro- 
duce yellow  and  red  tints,  and  the  oyanio,  which  proonoe 
blues;  both  formed  from  chloropbyl  (plant-green),  the  for- 
mer by  oxidation,  the  latter  by  deoxidation.  Their  views 
have  not  been  confirmed.  The  term  eyanin  ia  applied  now 
to  the  blue  coloring-matter  of  flowers.  It  ia  contained  in 
violets,  iris,  etc.,  and  in  many  red  and  black  flowers.  It  is 
extracted  by  alcohol ;  the  solution  is  evaporated,  and  fk«m 
the  residue  the  eyanin  ia  diaaolred  out  by  water.  It  ia 
then  precipitated  by  acetate  of  lead ;  the  lead  ia  aepanted 
from  the  precipitate  by  sulphuretted  hydrogen ;  the  sola- 
tion  is  evsAorated  by  dryness ;  the  coloring-matter  eztraet- 
ed  by  absolute  alcohol,  and  precipitated  by  ether  in  blue 
flocks.  Oyanin  is  a  blue  amorpbooa  body,  soluble  in  water 
and  in  aleohol.  It  is  decolonaed  by  reducing  agents,  aa 
.sulphurous  acid,  but  regains  its  oolor  when  exposed  to  the 
air.  It  is  colored  red  by  acids,  green  by  alkalies.  To  this 
is  oeoribed  the  fact  that  some  flowers  of  the  borage  and 
mallew  families  are  red  in  the  bud,  turn  blue  when  they 
open,  and  beooma  green  as  they  fade.  These  reaotiona  ren- 
der oyanin  useful  for  the  preparation  of  test-papers.  A 
tincture  of  the  petals  of  Trie  germaniea  or  Jrie  pttmila  is 
well  adapted  fbr  this  purpose.  Hope  applied  the  name 
mrgtirogen  to  a  flower-pigment  which  ia  reddened  by  aoida, 
bat  F4hal  oonsiden  it  identical  with  eyanin.  Some  rod 
flowers,  as  Tarietiee  of  the  aloe,  contain  a  red  principle 
sparingly  soluble  in  water,  but  readily  soluble  in  alcohol, 
which  is  not  changed  by  aoida  or  alkalies. 

Xantiin,  xantkein,  and  xantKogen  ate  names  given  hy  dif- 
ferent chemists  to  yellow  principles  obtained  from  flowen, 
but  their  exact  eompoaition  and  chemical  reiationa  have  not 
been  aatiafaotorily  aettled.  C.  F.  Chaxdi.ir. 

Flor  (Jahss),  D.  D.,  b.  in  New  York  Aug.  20,  1808; 
studied  for  a  time  in  Columbia  College,  and  afterwards  in 
London ;  became  a  preacher  in  the  Methodist  Spisoopal 
Church  in  1833 ;  preached  in  New  York,  Brooklyn,  N.  Y., 
New  Haven,  Conn.,  etc;  edited  Tke  Ifational  Maganne  and 
Oood  tfeice;  edited  the  works  of  Stephen  Olin,  and  served 
on  the  "  committee  on  Tereions  "  of  the  American  Bible  So- 
ciety. Old  Ttetament  Oharaetere,  (hade  to  tlu  Orchard  and 
Frmt-Oarden,  etc.  were  ftom  hia  pen.  He  was  prominent 
as  an  aati-eiavery  leader.     S.  in  New  York  Oct.  U,  1863. 

Abel  Stxvbicb. 

Floyd,  county  of  Oeorgio,  bordering  on  Alabama. 
Area, 540  aquare  milea.  The  surface  is  inpart  mountainous, 
and  much  of  the  soil  is  productive.  Wheat,  dairy  prod- 
ucts, and  eotton  are  staples.  Iron  and  lead  ores  and  other 
valuable  minerals  abound.  The  county  is  traversed  by  the 
Selma  Rome  and  Dalton  R.  R.     Cap.  Rome.     Pop.  17,230. 

Floyd,  county  of  Indiana,  bordering  on  the  Ohio  River. 
Area,  148  square  miles.  The  surface  is  broken  by  knobs 
and  bluffs.  Iron  ore,  building-stone,  and  timber  are  abun- 
dant. Cattle  and  grain  are  the  agricultural  staples.  The 
manufactures  are  diversified  and  very  important.  It  is 
traversed  by  the  Louisville  New  Albany  ana  St.  Louis  and 
the  Louisville  Now  Albany  and  Chicago  K.  Ra.  Cap.  New 
Albany.     Pop.  23,.300. 

Floyd,  county  in  the  N.  of  Iowa.  Area,  480  aqnare 
milea.  This  county  is  undulating  prairie,  well  watered, 
and  produces  good  crops  of  grain.  It  is  intersected  by  the 
Iowa  Central,  Milwaukee  and  St.  Paul,  and  the  Cedar 
Falls  and  Minnesota  R.  Ra.   Cap.  Charles  City.    P.  10,708. 

Floyd,  county  in  the  E.  of  Kentucky.  Area,  500  square 
miles.  The  surface  is  mountainous,  but  afforda  good  pas- 
turage. Immense  quantities  of  excellent  bituminoua  coal 
occur  here,  but  it  is  not  muoh  wrought.  Com  and  cattle 
are  the  staple  products.     Cap.  Prestonaburg.     Pop.  7877. 
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of  tba  Blae  Ridge.  Ana,  380  iqiuure  mil«*.  It  is  monn- 
tainoua,  bat  prodwMe  grain  and  tobaooo,  and  has  abnn- 
dant  pastaraga  and  flne  water-power.  Coppor  and  iron 
•ni  and  other  Taloable  minerala  abound.  Cap.  Jaokaon- 
Tille  or  rio^d  CoarUhoaaa.     Pop.  fl824. 

Flor4>  tp.  of  Warren  oo..  111.    Pop.  IIM. 

Fl*r<t  tp.  of  Pntnam  oo.,  Ind.    Pop.  1269. 

Floydl,  tp.  and  po«t-T.  of  Floyd  eo.,  la.,  on  the  Mona 
biaaeh  of  tlM  Iowa  dinaion  of  the  lUinoia  Central  B.  R. 
Pop.  1328. 

Floyd,  poat-T.  of  Carroll  eo.,  La.    Pop.  U7. 

Floyd,  pogt-T.  (Flots  CoRHEKg)  and  tp.  of  Onridaoo., 
V.  T.  It  has  3  ehurahei  and  1  oheese-faetories.  Pop.  of 
T.  tS;  of  tp.  1200. 

Floyd  Conrt-honsejpost-r.,  oonnty-seat  of  Floyd 
00.,  Va.,  Is  180  miles  W.  S.  W!  from  Kichmond.  Called  also 
Jacxsoxtillb  (which  see). 

Floyd,  tp.  of  Soott  oo.,  Va.    Pop.  1171. 

Floyd  ( JoHX),  b.  in  Beanfort,  S.  C,  OoL  3, 1769 ;  moved 
toOeorgia  in  1791;  was  brigadier-general  of  the  Georgia 
■ilitisb  Aag.,  1813,  to  Mar.,  1814;  eommanded  at  the  battle 
with  th«  Creek  Indians  at  Autosaee,  Ala.,  Not.  29,  1813, 
and  at  the  battle  at  Camp  Defianoe,  Ala.,  Jan.  27,  1814. 
Was  often  in  the  State  legislature;  H.  C.  in  1827-29;  and 
also  major-general  of  the  State  militia.  P.  in  Camden  eo., 
Qa.,  Jana  24,  1839. 

Floyd  (JowK),  b.  in  Jefferson  eo.,  Ta.,  was  many  years 
h  the  Virginia  legislature,  was  M.  C.  fh>m  that  State  from 
1817  to  1839,  and  governor  of  Virginia  1830-34.  D.  at 
Sweat  Spring*,  Va.,  Aug.  16, 1837. 

Floyd  (JoBir  BircBAirAif),  b.  in  Montgomery  (now  Pn- 
laski)  oo.,  Va.,  180i ;  graduated  at  South  Carolina  College 
1828 ;  atadied  and  praotised  law ;  removed  to  Helena,  Ark., 
1838,  retaming  to  Virginia  in  1839;  member  of  Congress 
from  Washington  oo.,  Va.,  1847-49 ;  governor  of  Virginia 
1850-53  ;  took  an  active  part  in  favor  of  the  nomination  and 
sieetioB  of  James  Bnehanan  as  President,  by  whom  he  was 
appointed  aeeretary  of  war  Mar.,  1857.  Daring  his  tern  of 
oSee  he  osed  his  power  In  dispersing  the  U.  8.  amy  to  dis- 
tant and  not  easily  aeoeasible  parts  of  the  eooatry,  in  trans- 
fcrring  arms  and  ammnnition  to  Southern  arsenals,  and 
generally  in  preparing  for  the  oonfliet  whioh  it  now  ap- 
peara  h«  most  have  been  aware  was  impending  between  the 
North  oad  the  Sonth.  On  the  seoession  of  Sooth  Carolina 
he  beeanse  a  lealoas  sympathiser  with  the  seoession  move- 
ment, opposed  the  reinforeement  of  the  forts  and  troops  in 
Charleston  harlMr,  and  upon  President  Bnehanan  refusing 
to  withdraw  the  U.  8.  forces  from  that  harbor,  resigned  his 
oBee.  Was  indieted  by  the  grand  Jury  of  the  Distriet  of 
Coiunbia  a*  being  privy  to  the  withdrawal  of  a  large 
amount  of  bonds  from  the  Department  of  the  Interior,  Imt 
having  left  Washington,  was  never  bronght  t«  trial.  Was 
sppointed  brigadier-general  in  the  Confederate  army,  and 
somaasided  in  1861  in  Western  Virginia.  His  operations 
hsie  were  ■nsneeeesfnl,  and  severely  commented  upon  by 
the  Virginia  press.  Was  sabseqaently  transferred  to  Ken- 
tnaky,  and  at  Fort  Sonelson  commanded  a  brigade,  being 
ssnior  oBser,  but  abdicated  hia  command  and  withdrew, 
the  night  previons  to  the  surrender,  with  Uen.  Pillow  and 
some  5O00  men.  He  afterward  held  several  unimportant 
sommands,  and  d.  at  Abingdon,  Va.,  Aug.  26, 1863. 

Floyd  (Oen.  Williak),  b.  in  Suffolk  oo.,  L.  I.,  Dee.  17, 
1734;  was  in  the  Continental  Congress  1774-83,  and  signed 
the  Deelaration  of  Independence;  was  again  in  Congress 
I789-91 ;  was  a  presidential  elector  1800,  1804,  1820,  and 
was  a  prominent  State  legislator.  He  served  actively  in 
the  Revolution,  In  whioh  he  lost  much  property.  In  1803 
he  removed  to  Western,  Oneida  eo.,  N.  Y.,  where  bed.  Ang. 
4, 1821. 

Floyd's,  tp.  of  Horry  oo.,  S.  C.    Pop.  680. 

Floyd's,  tp.  of  Newberry  co.,  S.  C.    Pop.  2183. 

Fladd  (RoaiRT),  M.  D.  {Bobtrttu  <2«  i^ueltim), « the 
Bearoher,"  an  English  Rosicmoian  and  alchemist,  b.  at 
Bearstead,  Kent,  in  1674;  entered  8L  John's  College,  Ox- 
ford, in  1591;  studied  five  years  on  the  Continent;  took 
his  medical  degree  at  Oxford  1605,  and  d.  at  London  Sept 
8, 1637.  He  was  a  famons  physician,  and  the  author  of 
numerous  obsoure  Latin  works,  theosopbical,  philosophioal, 
and  mathematieal,  but  his  enigmatical  style  prevents  the 
intelligeDt  study  of  his  works.  His  doctrine  was  a  refined 
dualism ;  his  writings  have  only  an  historic  value.  Kepler, 
Saaeendi,  and  P.  Henenne  were  his  adversaries.  Some 
erities  have  found  atheism,  fraud,  and  all  manner  of  follies 
in  Fludd,  while  others  regard  him  as  a  great  though  mis- 
gaided  genius,  and  a  man  of  exalted  piety. 

Fine.    See  CBivirer. 

Fln'ents  and  Flnx'lOBS  lL$A.flm>,JI»xum,  to  "flow  "]. 


These  terms  are  so  oonneoted  that  they  can  best  be  dalned 
together.  TheJIuml,  or  flowing  (jnantity,  as  the  term  sig- 
niies,  is  the  same  as  tbm/imetiom  in  modem  calculus;  and 
ikeJluxioH  is  its  diffwential. 

The  idea  of  fluents  and  fluxions,  as  flnt  developed  by 
Newton,  was  based  on  the  idea  of  motion.  Aocoruing  to 
this  view,  we  may  conoeive  a  plane  curve  or  line  to  be 
generated  by  a  point  moving  uniformly  in  the  direction  of 
some  fixed  line,  and  having  at  the'  same  time  a  transverse 
motion,  whioh  varies  according  to  some  hw ;  whioh  law 
determines  the  nature  of  the  curve.  The  part  of  the  curve 
that  has  been  generated  up  to  any  instant  of  time  is  called 
tfaeyfiieat,  and  the  infinitesimal  element  of  the  curve  that  is 
generated  in  the  next  infinitely  small,  but  constant,  period 
of  time  is  sailed  the  finxion.  Sxeepting  the  case  of  the 
straight  line,  both  fluent  and  fluxion  are  variable. 
Let  C  be  the  position  of  the  generating  point  at  any  time 
t,  OB  the  line  in  whose  direotion 
motion  is  nniform,  and  OB  a  per- 
pendicular to  OE.  Let  CF  be  the 
distance  through  whioh  C  moves  in 
the  direotion  OE,  and  FM  the  dis- 
tance through  which  it  moves  par- 
allel to  OB  in  the  next  infinitely 
small,  but  constant,  period  of  time 
dt.  Then  will  M  be  the  position  of 
the  point  at  the  end  of  the  time 
t  +  dt,  and  CM  will  be  the  portion 
of  the  curve  generated  during  the 
time  dt.  The  indefinite  portion  of 
the  curve  BO  is  the/iKnt,  and  the  infinitesimal  element  CM 
is  \t»Jhixio». 

If,  in  addition  to  the  two  motions  already  explained,  we 
eonceive  the  generating  point  to  have  a  third  motion  in  the 
direction  of  a  line  perpendionlar  to  both  OB  and  OB,  it 
will  generate  a  line  in  space,  which  may  be  a  straight  lins^ 
a  plane  curve,  or  a  eurve  of  double  ourvature.  As  before, 
the  part  generated  up  to  the  end  of  the  time  ( is  the^uenf, 
and  the  part  generated  during  the  infinitesimal  time  dt  is 
its^tueio*. 

It  is  easy  to  eonceive  that  such  laws  of  motion  may  be 
aadgned  as  to  cause  the  generating  point  to  describe  any 
enrva  whatever.  It  is  also  plain  tlwt  if  we  know  the  laws 
of  its  motion,  the  nature  of  the  curve  may  be  determined. 
It  is  on  thsae  prinsiples  that  the  soienoe  of  fluents  and 
fluxions  rests.  Ratuming  to  the  figure  already  referred  to, 
the  line  OD  Is  the  absoissa  of  the  point  C,  and  DC  is  its 
ordinate.  Whilst  C  is  moving  to  M,  each  of  these  elements 
varies  by  an  infiaitely  small  amount,  and  these  variations 
are  the  fluxions  of  the  elements.  DE  is  the  fluxion  of  the 
abscissa,  and  under  the  supposition  made  it  is  eoMtatU/ 
FM  is  the  fluxion  of  the  ordinate. 

If  we  suppose  the  ordinate  DC  to  move  with  the  gen- 
erating point,  it  will  generate  a  plane  area,  limited  by  the 
curve,  the  axis  OD,  and  any  two  ordinates.  The  part  of 
this  area  that  is  generated  up  to  the  end  of  the  time  ( is  a 
fluent,  and  the  part  generated  during  the  time  dt  is  its 
fluxion.  In  the  case  considered  the  area  CBOD  is  the 
fluent,  and  the  area  MCDE  is  its  fluxion.  If  we  suppose 
the  plane  area  to  turn  around  OE  as  an  axis  of  revolution, 
the  curve  BC  will  generate  a  surface,  and  the  area  CBOD 
will  generate  a  volume  of  revolution ;  at  the  same  time  the 
line  CM  will  generate  the  fluxion  of  the  surface,  and  the 
area  MODE  will  generate  the  fluxion  of  the  volume. 

If  we  suppose  a  plane  curve  to  move  uniformly  in  some 
fixed  direotion,  varying  in  magnitude  aooording  to  a  de- 
terminate law,  it  will  generate  a  surfaoe  which  we  may  re- 
gard as  a  fluent,  and  the  portion  generated  in  an  infinitesi- 
mal portion  of  time  will  be  its  fluxion.  In  like  manner,  if 
we  suppose  a  plane  area  to  move  uniformly  in  a  fixed  di- 
rection, the  bounding  line  varying  in  magnitude  aooording 
to  any  determinate  law,  it  will  generate  a  volume  whioh  we 
may  regard  as  a  fluxion,  and  the  portion  of  this  volume 
generated  in  the  time  dt  will  be  its  fluxion. 

In  accordance  with  these  views,  any  magnitude  may  be 
regarded  as  flowing  from  a  point;  for  a  moving  point  may 
be  made  to  generate  any  line,  a  moving  line  of  varying 
magnitnde  may  be  made  to  generate  any  surface,  and  a 
moving  plane  area  of  varying  magnitude  may  be  made  to 
generate  any  volume. 

The  system  of  fluents  and  fluxions  was  admirably  adapted 
to  convey  a  clear  idea  of  the  nature  of  the  infinitesimal 
oalcnlns,  bnt  has  been  superseded  by  the  method  of  inte- 
grals and  differentials  principally  on  aooonnt  of  its  oua- 
brous  methods  of  notation. 

The  methods  of  notation  are  explained  below : 
Variables  are  denoted  by  final  letters  of  the  alphabet,  aa 
X,  y,  M,  eto.,  and  their  fluxions  are  indicated  by  the  lame 
letters  with  a  dot  over  each.  Thus,  the  fluxions  of  x,  *,  a, 
etc.  are  represented  by  the  symbols  z,  y,  i,  eto.  Since  flux- 
Ions  are  usually  variable,  they  may  in  turn  be  regarded  aa 
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flaotU,  whan  fluzioBB  may  ba  fonnd )  tb«M  Hedaaotad  by 
the  nma  letten  with  two  or  mora  dota,  aocording  to  thair 
ordar.  Thua,  jr  denotai  tha  fluxion  of  y ;  y  danotea  the 
fluxion  of  ji;  y  danotea  the  flaxton  of  y  /  and  ao  on.  Tha 
numlrar  of  dota  deootei  the  ordar  of  tha  fluxion. 

If  tha  fluent  ia  a  radical,  aa  «/.e— y,  or  a  fraotion,  aa 

— ,  it  la  enoloaed  in  a  parientheBia,  and  a  dot  iaplaoed  orer  it 
in  the  manner  of  an  exponent    Thna,  tha  fluent  of  t/x— y 


ia  written  (t/x—yy ;  the  fluxion  of  —  ia  written  (—1;  aad 

ao  on. 

Bometimea  the  fluxion  ia  denoted  by  the  letter  1*,  and  tlte 
fluent  by  the  letter/.    Thna,  f(Vx— y)  ia  eqniralent  to 


(«/r^y,  and  F\ 


(r)"(r)-- 


Alao,  /(*-Va  +  C*)  ia 


aqniTaient  to  tlu  /lue»t  leAote  fitaewm  i»  tci/a  +  bx*,  and 

W.  G.  Pbox. 

Flne«  voa  der  (Nikolads),  Bxim,  b.  at  the  eatate  of 
Flnehli,  Untarwaldan,  Switierland,  Mar.  21, 1417,  of  a  good 
family;  waa  oarafully  edaoated;  became  a  distingniabed 
aoldier,  and  for  nineteen  yeara  waa  atate  eouncillor  and 
judge.  In  1467  he  left  hia  children,  and  went  to  lire 
among  the  Alpa,  a  hermit,  bareheaded  and  barefooted; 
■od  wo  are  told  that  for  twenty  years  he  ate  only  the  oa- 
oh^atio  bread.  In  1477  he  began  to  preach  in  hia  little 
ehapal,  and  in  1481  he  viaited  tha  Diet  at  Stani  and  pre- 
Teated  the  breaking  op  of  the  confederation.  O.  Mar.  21, 
1487.  In  1S69  he  waa  oanoniied.  He  waa  commonly 
known  aa  Brother  KLAoa. 

Flll'gel  (GuaTAT  Lbbricht),  German  Oriantaliat,  b.at 
Bantaen  Feb.  18, 1802,  educated  at  Leipaio,  baeame  the  pa- 
pil  in  I8S7  of  Von  Hammer  at  Vienna.  The  Arabic  Antiol- 
ogf  of  TMaliti  (ftagitiva  poetry),  publiahed  in  1829,  led  to 
hia  appointnenton  a  aoientifla  misaion  by  the  Anatrian  gor- 
emment.  In  it,  for  three  yeara,  he  trarelled  in  Hungary, 
Styria,  parte  of  Germany,  and  in  Franoe.  Beeame  profeaaor 
in  the  College  of  Heiaaen  in  1832 ;  reaigned  1850 ;  publiahed 
hia  HUtorg  tf  the  Araht  in  1833,  and  an  edition  of  the  Ko- 
ran, and  anbaaqnently  a  Cbaooriiaiiaa  of  tlu  Kora*.  In 
1835-M  appeared,  at  the  expmiae  of  the  London  Oriental 
Society,  hia  Latin  tranalation  of  Tke  XnegalopKdie  aad  Bio- 
grapUe  Dictionary  of  Hadtcki-Gkalfa,  with  commentaiy; 
wrote  alao  Hani  «m<<  Seine  Lekre,  1862;  publiahed  Arabia, 
Turkiah,  and  Peraian  M8S.,  and  other  works.  D.  at  Draa- 
den  July  6,  1870. 

FIflffel  (JoBAXK  Gottfried),  German  lexioographer,  b. 
at  Barby  on  the  Elbe,  15  m.  from  Magdeburg,  Nor.  23, 
1788 ;  spent  ten  yeara  in  the  U.  S.  (1810-19) ;  waa  professor 
of  the  Knglish  language  in  the  Unireraity  of  Leipaio  1824- 
38,  when  he  was  appointed  U.  S.  oonsnl  at  Leipaio,  where 
he  d.  J.une  24,  1855.  He  published,  besldea  other  works,  a 
MercKante*  Dictionary,  in  Oerman,  Englithj  and  French  (3 
Tols.,  1840  ;  2d  ad.  1854),  but  is  best  known  by  his  Complete 
EHglith-Oerman  and  Qerman-Englieh  Dictionary  (2  rols., 
1830),  in  the  laat  edition  of  which  (1852)  he  waa  aaaiated 
by  his  son,  Dr.  Felix  Fliigel.  R.  D.  Hitchcock. 

FIn'U  [LatyluMw,  from;?iKr«,  to  "flow"],  a  body 
whoae  partielea  more  over  each  other  without  aenaible  ra- 
•istanoe,  yielding  to  the  slightest  preasura.  Suoh  Ixtdiea 
under  the  influence  of  natural  foroea  aasnma  forma  of  ata- 
tie  eqnilihrinm.  Suoh  fonni  will  be  ehanged  by  the  action 
of  any  new  foroe,  bat  will  be  immediately  reatored  whan 
the  diatnrblng  foroe  ia  withdrawn.  Floida  an  of  two 
olaaaea,  liquid  and  ajiriform.  The  property  whieh  diatinct- 
irely  oharaeteriaea  ae'riform  fluida  or  gasea  ia  Chat  they  an 
perfectly  elastic;  whence  it  foUowa  &at,  temperature  re- 
maining aonatant,  their  rolnme  ia  alwaya  inraraaly  aa  the 
preaaure  to  which  they  are  subjected.  This  law  is  snl^eot 
to  a  praetieal  qualification,  in  regard  to  which  aae  Gas. 
With  diminiahwl  preaaure,  therefore,  they  tend  to  expand 
indefinitely ;  hut  as  expansion  is  accompanied  by  depresaion 
of  temperature,  the  proceaa  may  be  naturally  arreeted  by  the 
eondanaation  of  tha  body  to  the  Uqaid  sUte.  This  is  what 
happens  with  the  alirifonn  bodies  eaUed  vapor;  which  difier 
from  permaaent  gaaea  only  in  being  condenaable  at  tamper- 
aturea  natarally  oocnrring.  Liquida  ara  bnt  alightly  reduced 
in  bulk  by  presaure — to  common  obserration  aot  at  all.  A 
liquid  introduced  into  a  resael  baring  a  capacity  greater 
than  its  bnik  occupies  but  a  part  of  the  reasal;  whereaa 
the  amallest  portion  of  any  permanent  gaa  fills  the  con- 
taining veasel  entirely,  howerer  large  it  may  be.  Liquids 
are  sometimes  called  non-elaatic  fluida,  and  aometimea 
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them  ia  aereraly  eorreet.  When  elaatic  fluids  are  spoken 
of,  aSrifonn  bodies  are  alwaya  intended.  Some  writera 
hare  been  disposed  to  testriot  the  term  liquid  to  such  denae 
fluida  aa  hare  the  property  of  wetting  tha  solid  bodies  im- 
mersed in  them.  Water,  alcohol,  and  oil  are  examples  of 
this  kind ;  mercoiy  is  an  example  of  the  other.  But  such 
diatinotions  will  not  hold  nnirersally.  Water  will  not  wet 
a  charred  cork ;  mercury  will  readily  wet  gold  or  silrer  or 
lead  or  sine,  though  it  will  not  wet  platinum,  nor  iron,  nor 
glaaa,  nor  atone,  nor  wood,  nor  organic  or  mineral  sub- 
stanoes  generally.  F.  A.  P.  Babkabd. 

Flnid'itTf  the  eondition  of  matter  in  whieh  its  mola- 
enlea  glide  upon  each  other  without  aenaible  resistaace 
firom  ooheaioa.  Though  the  term  Jiuid  is  applied  to  bodies 
botli  liquid  and  gaaeoua,  the  word  fluidity  in  ita  ordinary 
sense  ia  understood  of  liquids  only.  Brando  distinguishes 
the  state  of  fluidity  as  that  state  in  which  bodiea  are  capa- 
ble of  forming  drop*,  siaoe  this  property  belongs  neitner 
to  gases  nor  to  finely  comminuted  solids.  The  formation 
of  drops  is  eridenoe  that  the  moleculea,  notwithatanding 
their  freedom  of  motion,  adhera  to  each  othw  with  a  cer- 
tain tenaoity.  They  adhera  ia  like  manner  to  solids  eapa- 
ble  of  being  wetted  by  them ;  aa  when,  in  lifting  the  finger 
from  a  resael  containing  water,  a  drop  reaiaiaa  auapended 
at  ita  extremity. 

The  three  physical  states  of  matter,  the  solid,  the  fluid, 
and  tha  gaaeoua,  ara  commonly  explained  on  the  hypothe- 
sis that  the  molecules  ara  subject  to  the  action  of  two  op- 
posing foreaa,  the  one  attraatire  and  the  other  rapalsire. 
When  theae  two  forces  ara  in  equilibrium,  fluidity  is  the 
reanlt.  When  the  attraotire  force  predomiaatesv  the  body 
becomea  aolid.  When  the  repnlaire  force  ia  in  exoass,  the 
moleoulaa  tend  to  reaede  from  each  indafinitoly,  and  the 
gaaeoua  state  anperrenaa.  The  phyaical  atate  of  a  body  ia 
determined  by  the  oonditiona  in  which  it  is  placed — mainly 
aa  it  raapeats  temperature  and  pressure.  By  properly  man- 
aging theae,  any  solid  not  liable  to  be  chemically  altered  in 
Uie  proeesa  may  be  made  to  paas  sucoeasircly  into  the  fluid 
and  the  gaseous  state.  F.  A.  P.  Barnard. 

Flnke^worait  a  name  applied  to  rarieiis  entosoio 
worms,  eonatitnting  the  order  Trbmatoda  (which  aee). 
They  are  aa  a  rule  flat  and  oral,  amooth,  aoft,  and  not 
jointed,  and  are  moatly  hermaphrodite,  baring  aexual  or- 
gans which  constitute  a  large  part  of  the  organiam.  Some 
are  produeed  by  aimple  generation,  but  many  striking  ex- 
amples of  alternate  generation  and  parthenogenesis  occur 
in  the  order ;  for  inalanee,  in  Dietoma  and  other  genera. 
The  diaeaae  called  "  rot "  in  aheep  ia  eauaed  by  the  presence 
of  flnkea  in  the  biliary  paaaagea.  Tha  endemie  iuamaturia 
of  the  Gape  of  Good  Hope  and  the  dysantoiy  of  the  Nile 
basin  ara  examples  of  diseases  in  man  eauaed  by  theae  par- 
asites. Aa  a  rale,  the  flakaa  hare,  whan  perfect,  an  aTiment- 
ary  canal  without  rent. 

FInme,  The,  in  the  Franeonia  Honntaina,  and  in  the 
town  of  Lincoln,  Grafton  eo.,  N.  H.,  ia  a  cleft  between  two 
walla  of  rook  through  which  fiowa  a  amali  atraaa.  This 
stream,  just  lielow,  Mis  orer  600  feat  down  The  Caaoade. 
It  ia  one  of  the  flneat  resorta  of  the  White  Moontain  region. 

Flvohr'drio  (or  Hrdroflvor'ic)  Add,  HF,  waa  first 
prepared  (oontaining  silica)  by  Sobeele  in  1771.  Ony-Lua- 
sac  and  Thinard  flrst  obtained  it  pore  in  1808,  bnt  they 
regarded  it  aa  an  oxygen  aoid.  Ampire  in  1810  suggested 
that  it  waa  a  hydraoid  analogous  to  faydroohlorio  acid — 
a  riew  which  waa  conflrmed  by  Dary.  Tke  aiiueoue  aeid 
is  produced  by  the  action  of  sulphuric  acid  on  metallic  flu- 
orides, fluor  apar  or  cryolite  being  generally  employed,  the 
operation  being  conducted  in  leaden  or  platinum  reeaels, 
aa  the  aeid  rapidly  corrodes  glaaa  and  porcelain. 

CaF,  +  HiSOi- Ca80«  +  2HF. 
The  acid  distils  orer,  on  the  application  of  heat,  aa  a  gas 
holding  a  certain  proportion  of  water;  it  is  condensed  in 
a  small  quantity  of  cold  water  plaoed  in  the  reeairer,  and 
mnat  be  preaarred  in  bottles  of  lead,  platinum,  or  gutta 
pereha.  The  concentrated  aqueous  aoid  is  a  colorless  liq- 
uid, sp.  gr.  1.06;  on  dilution  its  density  increases  to  1.15. 
The  strong  solution  gives  off  fumes  whieh  ara  rery  caustic 
and  irritating,  and  the  liquid  itself  ia  extremely  oorroaire. 
On  the  skin  it  produces  painftil  nlcera,  difllcult  to  heal.  It 
dissolves  metals  readily,  with  the  liberation  of  hydrogen — 
even  copper,  ailrer,  and  the  elemente  ailioon,  boron,  sireo- 
nium,  titanium,  and  tentalnm ;  but  not  gold.  Ignited  sili- 
con and  titanium  require  for  their  aolution  a  mixture  cf 
hydrofluorio  and  nitrio  acida.  Silica  and  tha  ailicataa 
(glaaa,  porcelain,  eto.)  ara  energetically  attacked  by  thie 
aeid.  Silica  dissolrea  to  a  clear  ablution  with  deration 
of  temperature,  forming  hydroflnosilioio  acid,  2HF,SiFt. 
With  silicates  it  forms  silicoflnorides  —  CaSiOi  +  6HF~ 
OaF^BiFt.  Plaoed  upon  glass,  heat  is  erolred,  fnmea  of 
SiF«  are  given  off,  and  a  roughened  spot  is  produced.  This 
aotion  nnon  (lass  diatinEuishea  it  from  all  other  aoids. 
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n«  urnkgdrotu  aeid  Is  prepared  by  heatinr  a  mixtara  of 
fluoride  of  lead  and  ohanioal  ia  a  oarrent  of  dry  hydrogen 
in  a  plaUnom  tube,  or  by  heating  the  dry  aoid  flaoride  of 
potaninm,  HF,KP,  in  di-y  hydrogen.  It  is  a  eolorlem 
gas,  which  ia  oondensed  by  freezing  mixtares  to  a  mobile 
liquid,  sp.  gr.  0.9879,  boiling  at  «7°  P.  (19.4»  C),  fuming  in 
the  air  and  rapidly  absorbing  water.  It  it  one  of  the  most 
dangerous  subatances  known  to  chemistry.  Oore  {Jour, 
Citwi,  Soc.  [2],  Til.  308)  examined  it  very  careftiUy,  with 
a  view  to  determining  its  tme  charaoter  and  settling  the 
qnestion  as  to  the  character  of  fluorine.  He  found  that  its 
gas  did  not  attack  glass  in  the  absence  of  aqueoas  rapor, 
and  that  it  did  not  contain  oxygen.  He  concludes  that  in 
chemleal  properties  it  lies  between  hydrochlorio  aoid  and 
water,  moat  nearly  allied  to  the  former.  He  also  calls  at- 
tention to  the  fact  that  the  atomic  weight  of  F  (19)  lies 
between  those  of  oxygen  and  chlorine  (16  and  35. 5)^  and 
that  the  snm  of  the  atomic  weights  of  oxygen  and  fluorine 
nearly  eqaal  that  of  chlorine. 

CTaet. — The  aqueous  aoid  is  extensively  nsed  for  etohing 
glass,  designs  being  produced  by  drat  tracing  them  in  a 
coating  of  wax  or  ramish  previously  applied  to  the  lar- 
faee.  Lines  etched  by  the  vapor  of  the  acid  are  opaquo — 
by  the  liquid,  transparent.  For  etching  with  rapor  a 
leaden  box  is  employed  containing  a  mixture  of  fluor  spar 
and  ralphnrie  aoid.  The  waxed  plate  Is  placed  over  it, 
waxed  side  down,  and  a  gentle  heat  is  applied  to  the  bpt- 
tom  of  the  box.  The  acid  is  very  useful  in  the  laboratory 
for  decomposing  silicates  for  analysis.    C.  F.  Cbaxdlkr. 

Finores'cence  [Lat.  Jtmr,  a  "flowing"]  is  the  name 
given  to  an  action  by  which  certain  substances  absorb  light- 
waves  of  certain  lengths  when  exposed  to  them,  and  then 
re-emit  the  same  energy  in  waves  of  greater  length.  For 
example,  when  violet  Tight  falls  on  a  solution  of  chloro- 
phyl  (the  green  coloring-matter  of  leaves),  it  is  ohanged 
uto  or  re-emitted  as  crimson  light,  whoae  waves  are  about 
twice  as  long  as  those  of  the  violet  light  to  which  they 
owed  their  origin.  This  action  finds  its  analogy  in  the 
process  by  which  light-waves  falling  on  dark-colored 
bodies  are  converted  into  the  longer  waves  of  heat.  As 
to  the  process  by  which  thia  result  is  eSeeted,  we  know 
nothing  beyond  the  fact  that  an  absorption  and  re-emis- 
sion does  take  place;  which  appears  from  the  fact  first 
shown  by  Stokes,  that  if  the  light  falling  on  the  finores- 
eent  aubstance  is  polarised,  the  light  emitted  by  fluores- 
cence is  entirely  without  polarisation.  As  to  the  phenome- 
non in  its  various  modifications,  a  vast  amount  of  detail 
has  been  accumulated  dnring  the  few  years  which  have 
elapsed  since  Stokes  in  1852  first  recognised  this  aotion. 

To  nadcrstand  clearly  the  relation  of  fluorescence  to 
other  departments  of  physical  optics,  a  few  general  state- 
ments must  be  recalled.  Thus,  we  must  in  the  first  plaoe 
remember  that,  according  to  onr  established  theory,  light 
is  a  wave  or  vibratory  motion,  and  differences  of  color  are 
simply  differences  in  the  lengths  (or,  what  is  the  same 
thing,  frequency  of  recurrence)  of  these  waves.  Thus,  red 
light  is  simply  light  made  up  of  long  waves,  which  there- 
fore saaeeed  each  other  at  longer  intervals ;  and  blue  light 
ia  only  light  made  up  of  shorter  waves,  which  therefore 
snoceed  each  other  more  quickly.  White  light  is  moreover 
a  eompoand  of  a  mnltitode  of  waves  of  every  possible 
length,  or,  in  other  words,  a  mixture  of  light  of  all  colors. 

Easy  as  it  might  appear  to  change  the  lengths  of  light- 
waves, and  so  alter  the  color  of  the  light,  this  is  neverthe- 
less one  of  the  most  impossible  of  changea,  except  in  the 
case  of  oar  present  subject;  and  until  this  action  was 
pointed  oat  by  Stokes  no  one  had  dreamed  of  its  existence, 
with  this  above-named  exoeption,  substances,  even  the 
moat  brilliantly  tinted,  have  not  the  minutest  power  of 
changing  the  lengths  of  the  light-wares  which  they  reflect 
or  transmit,  bnt  owe  their  brilliant  hues  solely  to  their 
power  of  extioguisbing  certain  rays,  while  they  transmit  i 
only  others;  and  thus,  when  illuminated  with  white  light,  ' 
which  contains  all  colors,  they  glow  with  those  tinta  which  ' 
they  reflect  or  transmit,  having  in  one  way  or  another  aup- 
pressed  the  rest.  Thus,  a  scarlet  flower  does  not  look  red 
beeanse  it  has  any  power  of  converting  other  colors  into 
red,  but  simply  because  when  white  light  falla  on  it  all  but 
the  red  waves  are  suppressed,  and  theae  alone  are  reflected. 

So  with  tranaparent  colors.  Red  glass  is  only  red  be- 
eanse it  refuses  to  transmit  any  but  the  red  waves  of  light. 
If  no  red  waves  are  present  in  the  illuminating  light,  the 
most  vivid  red  object  looks  absolutely  block,  or  devoid  of 
all  eolor  whatever.  This  is  well  illustrated  by  the  effect 
of  illuminating  brightly  colored  objects  of  various  tints 
with  light  of  a  single  color — say  yellow,  which  is  easily 
obtained  by  boming  an  alcohol  lamp  with  some  common 
•alt  on  the  wick.  All  color  then  vanishes,  and  we  have 
only  ahadea  of  yellow  and  black. 

There  exists,  then,  the  almost  universal  rule  that  wave- 
length or  color  is  an  unchangeable  property  in  light  rays, 
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and  that  blue  oan  no  more  be  tfansmnted  into  yellow  than 
lead  into  gold.  It  is  to  this  all  but  nniversal  rule  that  the 
present  subject  is  the  sole  and  therefore  starUing  excep- 
tion. The  first  recorded  observation  in  this  direction  ia 
by  Sir  David  Brewster  in  1833,  in  the  Edinburgk  Phito- 
nphical  TrantaclioM,  vol.  xii.  p.  542.  In  184fi,  in  the  ISth 
volume  of  the  aame,  he  published  a  further  account  of  some 
phenomena  now  known  to  belong  to  our  present  subject, 
as  also  in  the  Philotophical  Magaziaa  of  June,  1848.  In 
IS4&,  Sir  John  Herschel  deseribed  certain  appearances  in 
solutions  of  quinine  under  the  name  of  "  supei-ficial  color" 
or  "  epipoiio  diSusion."  In  none  of  these  papers  was  the 
true  nature  of  the  action  recognised. 

In  the  PKUotophical  Traiuaett'om  for  1852,  part  ii.  p. 
48S,  appeared  a  paper  by  Prof.  O.  O.  Stokes,  filling  more 
than  100  pages,  and  not  only  recounting  a  vast  number  of 
observations  and  experiments,  but  also  pointing  out  the 
true  nature  and  relation  of  this  remarkable  action.  He 
showed  that  the  action  of  fluorescence  consisted  in  a  change 
in  the  ware-length  or  eolor  of  light,  brought  about  by  some . 
bodies  in  the  course  of  what  otherwise  generally  resembled 
an  ordinary  irregular  or  scattering  reflection.  In  this  same 
essay  is  developed  the  only  general  law  which  up  to  the 
present  time  has  been  discovered  in  connection  with  the 
subject  of  finoreseence^namely,  that  the  light  developed 
by  this  aotion  is  always  of  a  greater  wave-length  than  that 
by  which  it  is  excited.  Thus,  violet  rmys  falling  on  an 
acid  solution  of  sulphate  of  quinine  will  develop  by  fluor- 
escence from  it  rays  of  blue  and  other  still  greater  wave- 
lengths, such  as  green,  yellow,  red ;  but  there  will  be  in 
the  finoresoent  light  no  trace  of  violet  or  other  shorter 
waves.  'Again,  certain  red  rays  will  exoite  fiuorescence  in 
a  solution  of  chlorophyl,  bnt  this  fluorescence  will  consist 
only  of  still  longer-wave  red  light. 

Shorter  waves  than  these  red  ones  ean  be  developed  by 
fluorescenoe  in  this  substance,  but  only  by  the  action  of  yet 
shorter  waves  in  the  exciting  light. 

4n  1850,  Ed.  Beeqnerel  published  in  thoAnnalet  de  Chemic 
et  de  Phi/nqat,  3d  series,  rol.  Irii.  p.  101,  an  account  of  a 
long  series  of  experiments  upon  bodies  whioh  he  designates 
as  "  phosphorescent."  Aooording  to  his  definition,  all  flaor- 
esoent  bodies  would  eome  under  the  desoription  of  phos- 
phoreseent  snbstanoes,  or,  what  will  be  an  easier  transition 
to  us  itf  the  present  ease,  we  may  say  that  phosphoresoent 
bodies  are  those  in  which  the  "  fluorescent  emission  con- 
tinues for  an  appreciable  time  after  the  exciting  light  has 
ceased  to  act.  Thus,  if  violet  light  falls  upon  a  certain . 
sulphide  of  aaloium,  not  only  wiU  thia  emit  green  waves, 
but  if  carried  away  from  the  violet  light  into  a  dark  room, 
green  raya  will  be  emitted  for  a  minute  or  more.  This  ao- 
tion, however,  seems  to  have  all  the  other  charaoteristics 
of  Stokes's  "  fiuorescence ;"  and  indeed  thia  oharaeteristie 
of  duration  seems  to  be  the  only  one  by  whioh  the  two  ao- 
tiona  can  be  distinguished.  As  Stokes  was  the  first  to  in- 
vestigate the  action,'  it  would  seem  that  his  name  has  the 
prior  olaim.  It  should  be  remembered  that  the  phospho- 
respence  above  mentioaed'baa  no  connection  with  chemical 
phbsphoresoence  or  the  slow  oombustion  of  phosphomt. 

In  his  large  work  entitled  La  Lnmiire,  published  in 
1887-68,  Beoquerel  devotes  over  200  pages  to  the  same  sub- 
ject. In  the  Comptet  Smdiu  of  Aug.  3,  1872,  he  moreover 
published  an  abstract  of  reaearches  on  the  aame  claas  of 
properties  in  certain  salts  of  uranium,  and  in  the  Ann,  de 
Chem.  el  Phyi.  for  December  of  the  same  year  appeared  th« 
entire  memoir.  Hagenbaoh  in  Pogt/endorff't  Annalen,  vol. 
cxivi.  pp.  65,  232,  375,  508,  has  discussed  the  fluorescent 
properiiea  of  a  vast  number  of  substances.  Besides  these, 
many  brief  notices  have  appeared  on  certain  points  from 
time  to  time.  Lastly,  the  present  writer  has  devoted  much 
time  to  the  study  of  fluorescence,  chiefly  in  the  salts  of 
uranium  and  in  certain  hydrocarbons  found  in  coal-tar 
and  in  petroleum  distillates.  Some  of  the  results  so  ob- 
tained will  be  discussed  farther  on. 

Returning  to  the  ebaraeteristics  of  fluorescent  aotion,  as 
developed  by  Stokes  and  others,  we  observe — 

1st.  That  the  power  of  exciting  fluorescence  is  not  con- 
fined to  any  class  of  rays,  though  it  is  general  only  for  the 
very  short  ones  like  the  violet.  These,  indeed,  will  develop 
fiuorescence  in  all  bodies  capable  of  exhibiting  this  phe- 
nomenon at  all.  The  longer  waves,  on  the  other  hand,  only 
excite  fluorescence  in  some  aubstanoes.  Thus,  for  example, 
as  already  stated,  chlorophyl  in  solution  has  fluorescence 
excited  by  rays  of  various  tints,  including  those  as  low  as 
the  red ;  so  also  with  extract  of  stramoninm-aeeda  in  alcohol ; 
so  also  guaiaoum  in  alcohol,  which  is  excited  by  rays  as  low 
as  almost  to  the  orange;  turmeric  in  alcohol,  excited  by 
rays  as  low  as  the  yellow -green ;  litmus,  by  rays  as  low  as 
the  red ;  and  similarly  with  many  other  bodies  as  shown  by 
Hagenbach.  On  the  other  hand,  solution  of  sulphate  of 
quinine  shows  no  fluorescent  action  under  the  influence  of 
any  rays  lower  than  the  indigo.  So  likewise  with  sssouUne, 
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til*  firineiple  foaad  in  the  bark  of  the  horn  ohMtnat,  with 
mlntion  of  biehlor-anthruMDe  in  aloohol,  of  biiulpho-bi- 
ehlor-anthraaenio  soid  in  wster,  ud  many  othen.  In  aaoh 
add  all  of  thaie,  bowerer,  fluonaoeaoa  is  axoitwl  by  the 
Tiolet  rayi,  thoM  rays  being  pre-eminsDtly  fluorogenio. 
Sd.  In  most  bodies  there  are  sereral  special  ware-Iengths 


whioh  ezeite  fluoresoense  better  than  those  between.  Thus, 
for  example,  suppose  a  oontinuons  speotmm,  or  one  from 
snnlight,  to  fall  on  a  soreen  partly  ooated  with  a  fluoresoent 
body,  as  in  Fig.  1,  where  B  V  represents  the  solar 
speetmm  falling  on  the  part  of  a  soreen  covered 
only  with  paper,  and  8  T  the  part  painted  with  a 
certain  flnoresoent  snbstanoe  (in  this  ease  a  hydro- 
carbon disoorered  by  the  present  writer  in  petro- 
lenm  distillates,  and  named  thallene) ;  then,  while 
the  natural  speetmm  R  V  would  show  red  at  A 
and  B  and  0,  orange  at  D,  green  at  E,  blue  at 
F,  indigo  at  O,  and  Tiolet  fading  into  darkness  at 
U II,  the  upper  one  on  the  thallene,  though  cor- 
responding with  the  other  up  to  F,  would  show  at 
that  part  and  abora  only  green  of  rarioas  inten- 
sity. In  other  words,  all  the  rays  of  shorter  war* 
than  F  would  ekdte  green  laoresoenoa  in  the  thal- 
lene, bnt  not  all  equally.  The  wares  of  the  length 
corresponding  to  F  would  hare  a  more  powerAil  effeot  than 
those  abore  until  we  earns  to  the  part  between  10  and  10.5 
on  the  scale,  where  again  the  waves  of  these  lengths  had 
a  powerful  effect,  lost  in  turn  above  until  we  come  nearly 
>  to  O ;  and  again  lost,  bnt  recovered  with  rastly  increased 
power,  at  11  of  the  scale,  above  which  the  elTsot  is  most 
powerful  and  unvaried,  as  fsr  as  any  rays  at  idl  are  ob- 
tainable. 

Such  maxima  and  minima  of  excitability  in  various  parts 
of  the  spectrum  constitute  striking  features  in  many  flnor- 
escent  bodies  much  studied  by  Btokes,  and  yet  more  fully 
investigated  since  by  Hagenbach.  In  the  case  of  liauids, 
tbey  were  likewise  examined  by  Btokes  and  by  Hagenoach, 
who  threw  a  spectrum  on  the  side  of  a  tank  containing  the 
snbstanoe.  The  effect  so  obtained  is  often  very  beautiful. 
Thus,  Fig.  2  shows  the  appearanoe  given  by  a  solution  of 
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be  expected,  where  li(^ht  is  thus  powerfully  active  in  de- 
veloping fluoresoenos  it  is  qnieldy  absorbed,  and  thus  we 
have  the  dark  blades  running  in  from  the  opposite  side  of 
the  tank,  which  simply  indicate  that  the  corresponding  rays 
are  absorbed  in  producing  the  brilliant  streaks  b  c  and  d. 
This  oonelation  of  absorption  and  fluoresoent  excitement 
is  an  important  fact,  much  studied 
by  Btokes  and  also  by  Hagenbach ; 
and  it  may  in  general  be  stated  that 
in  all  cases  Just  those  rays  or  warea 
which  most  powerfully  excite  fluor- 
escence are  most  absorbed ;  and  thus 
if  light  whioh  has  traversed  a  fluor- 
escent body  is  analysed  by  a  prism 
or  spectroscope.  Just  those  rays  will 
be  missing  which  most  powerfully 
excite  fluorescence;  or,  in  other 
words,  absorption  bands  or  dark 
spaces  will  be  found  in  those  parts 
of  the  spectrum.  Thus,  if  a  thin 
layer  or  the  substance  thallene, 
whose  maxima  of  fluorescent  excitement  are  shown  in 
Fig.  1,  is  so  placed  that  sunlight  after  passing  through 
it  U  examined  with  the  spectroscope,  bands  sueh  as  are 
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thallene  in  hensole,  looking  down  upon  a  rectangular  tank 
against  one  side  of  whioh  a  solar  spectrum  is  thrown.  We 
there  see  a  powerful  fluorescence  excited  by  the  rays  imme- 
diately above  P,  another  by  those  halfway  between  F  and 
Q,  and  again  a  strong  action  above  O.    As  might  naturally 


represented  in  1  of  Fig.  3  will  be  apparent,  and  these  will 
he  found  to  oorrespond  exactly  witn  the  maxima  of  fluor- 
eeosnoe  as  given  in  Fig.  1.  3  of  Fig.  3  shows  the  absorp- 
tion bands  of  the  solution  of  the  same,  whose  maxima  of 
flnoresoenoa  are  given  in  Fig.  2. 

We  most  not,  however,  suppose  becaose  all  fluorescence 
most  have  its  correaponding  absorption,  that  all  absorption 
has  its  corresponding  fluorescence.  There  are  multitudes 
of  absorbing  bodies  which  have  no  fluorescence,  sueh  as 
permanganate  of  potash,  salts  of  didymium,  some  aniline 
colors,  etc.;  and  there  are  also  some  fluorescent  ones,  sueh 
as  the  nranie  salts,  which  besides  the  absorption  eorrelative 
with  fluorescence,  have  a  very  complioated  selective  absorp- 
tion which  has  seemingly  no  direct  relation  to  fluorescence. 
Thus,  the  nitrate  of  uranium  shows  a  broad  absorption  of 
all  rays  above  the  green,  with  exception  of  a  narrow  part 
in  the  lower  blue,  corresponding  to  its  fluorescence ;  bat 
besides  this  it  shows  eight  narrow,  regularly  spaced  dark 
bands  which  have  no  relation  to  its  fluoiesoenoe. 

We  have  thus  far  considered  the  relation  of  the  cxcitin|; 
light  to  the  fluorescent  body,  bnt  there  is  an  equally  im- 
portant department  of  the  subject  in  the  character  of  tho 
light  emitted  by  the  body  in  its  act  of  fluorescence.  In 
other  words,  we  have  seen  that  certain  bodies  react  with 
certain  wares  so  as  to  absorb  and  re-emit  them  with  new 
wave-lengths ;  our  attention,  however,  having  thus  far  been 
directed  only  to  what  wave-lengths  would  react  with  the 
different  substances.  Now  we  turn  to  consider  what  wave- 
lengths are  produced  by  this  action,  or  to  study  the  compo- 
sition of  the  emitted  light  of  fluorescence. 

With  many  substances  this  emitted  light  is  composed, 
like  that  of  luminous  hot  solids,  of  an  indefinite  variety 
of  wave-lengths.  In  other  words,  when  analysed  by  tbe 
prism  it  yields  a  continuous  spectrum  or  band  of  blended 
colors.  Bo  is  it  with  the  light  given  by  a  solution  of  sul- 
phate of  quinine,  of  Kscnline,  of  stramonium,  of  morin,  etc. 
With  chlorophyl,  on  the  other  hand,  we  have  the  dispersed 
light  made  up  almost  exclusively  of  certain  red  waves,  so 
tut,  examined  with  the  prism,  it  shows  a  red  stripe  and  a. 
very  faint  green  one  only.  8o  likewise  with  tho  red  pla- 
tino-cyanide  of  magnesium,  whose  fluorescent  light  resolves 
only  into  a  red  band.  Yet  again,  nitrate  of  uranium  yields 
a  green  fluorescence,  which,  however,  divides  by  tbo  prism 
into  seven  well-defined  stripes,  including  red,  orange,  and 
green  tints,  bnt  very  sharply  divided  by  dark  spaces,  indi- 
cating the  absence  of  waves  of  certain  lengths. 

This  department  of  the  subject  was  ably  opened  up  by 
Stokes,  who  studied  a  number  of  uranium  compounds  and 
some  other  materials  tn  this  relation  by  the  use  of  a  prism. 
Beoqnerel  applied  the  spectroscope  in  the  same  way,  as  also 
did  Hagenbach,  and  a  yet  more  extended  inrestigation 
has  been  carried  out  by  the  present  writer  by  the  further 
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dsTalopmenta  of  the  nune  methodi.  The  method  pnmed 
may  bo  briefly  itated  u  foUovri :  Siuilight  ia  throirn  by  the 
ninor  of  *  porte-lumiire  (A,  Fig.  i)  thioiigh  %  window 
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Vfott  a  lani  at  B,  in  front  of  whioh  ii  pUoed  a  tank  E  oon- 
taining  a  eolation  of  ammonio-ralphateof  oopper,  by  which 
all  bat  the  Use  and  violet  rayi  are  abeorbed. 
At  a  point  where  the  transmitted  rayi  are  most 
ooneentrated  they  fall  upon  the  snbetanoe  to  be 
ezajniaed,  whioh  is  supported  by  a  rerolviag 
table  £,  whioh  enables  the  obacrrer  to  bring 
Tarioos  bodies  rapidly  into  identical  positions 
for  comparison.  The  nature  of  the  emitted 
ligkt  is  then  examined  by  aid  of  a  spectroscope 
plaoed  at  O. 

P«r  example,  a  portion  of  thallene  being 
placed  as  indicated,  we  see  with  the  speotio- 
seepe  soch  a  speetram  as  is  shown  at  1  of  Fig. 
b,  eoasisting  of  a  broad  red  and  yellow  band, 
3.5  to  i.S ;  a  narrower  green  one,  A.4  to  7.2 ; 
another  blnish  green,  7.8  to  8.7 ;  and  a  fainter 
Una  ODC,  9.i  to  10.3.  The  speotmm  shown  at 
3  of  the  same  figure  is  that  giren  by  the  solu- 
tkin  of  thallene  in  bensole. 

In  a  combined  research  made  by  the  writer 
and  Dr.  H.  C,  Bolton  on  the  uraniom  salts,  a 
great  number  of  their  spectra  hare  been  com- 
pared, measured,  and  m^pad,  of  which  one  ur 
two  examples  will  snfflce.  Thus,  1  of  Fig.  S 
shows  the  spectrum  of  the  fluorescent  light 
emitted  by  the  doable  oxyohloride  of  uranium 
and  potassinm,  while  2  of  the  same  figure  gives  that  of 
the  oxyohloride  of  uranium. 

To  illustrate  one  out  of  many  of  the  applications  whioh 
hare  been  made  of  this  stady  of  these  spectra,  one  ease  will 
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each  located  a  little  farther  down  than  its  corresponding 
band  in  the  first  speotmm.  Kow,  it  was  evident  that  water 
was  being  driven  off  from  the  salt  in  the  process  of  heating, 
and  therefore  natural  to  suppose  that  these  new  bends  be- 
longed to  a  spectrum  of  the  anhydrous  salt  whioh  was  be- 
ing formed  in  admixture  with  the  other.  By  continuing 
the  heat  until  no  more  vapor  escaped,  the  l>ody  was  found 
to  yield  the  spectrum  shown  in  3  of  Fig.  6,  whicU  was  thus 
probably  the  spectrum  of  the  anhydrous  salt ;  and  in  foot 
the  salt  in  this  state,  being  submitted  to  Dr.  Bolton  for 
analysis,  proved  to  be  the  anhydrous  ammonio-aulphate  of 
uraoium.  But  this  was  not  all.  On  further  heating  to  a 
temperature  approaching  redness,  the  spectrum  changed  to 
the  appearance  shown  at  4  of  Fig.  6,  fumes  evidently  con- 
iisting  of  ammonium  sulphate  being  given  ofl';  and  on  con- 
tinuing the  heat  until  these  fumes  were  no  longer  evolved, 
the  spectrum  assumed  the  character  shown  in  5  of  Fig.  6. 
This  material  again  being  submitted  to  Dr.  Bolton,  and 
analysed  by  him,  proved  to  be  an  ammonio-diuranio  sul- 
phate, a  salt  not  before  known  to  chemistry. 

Fluontctnt  Pknomena. — Among  the  more  striking  phe- 
nomena involving  Snoresoenee  are  the  following:  By 
means  of  a  mirror  placed  outside  of  a  window  we  reflect  a 
beam  of  sunlight  through  a  hole  in  a  shutter  into  an  other- 
wise darkened  room.  Over  this  hole  we  place  a  sheet  of 
dark  violet-colored  glass  or  a  tank  containing  a  strong 
solution  of  ammonio-sulphate  of  copper.  This  will  admit 
none  but  the  violet  and  actinic  rays,  and  the  room  will  be 
to  the  eye  almost  perfeoUy  dark.    If  now,  bowarer,  we 
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.suffice.  Having  huatcd  for  a  certain  time  some  of  the  am- 
nooio-nranic  sulphate  whose  normal  spectrum  is  shown  at 
I  of  Fig.  7,  the  present  writer  found  that  it  dtowed  the 
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speetram  given  at  2  of  the  same  figure,  in  which  to  the 
banda  of  the  normal  spectrum  were  added  as  many  more,  | 


place  in  the  line  of  the  violet  beam  a  mass  of  nranic  nitrate. 
It  will  blase  out  with  a  magnificent  green  color,  lighting  up 
the  whole  room.  A  mass  of  chromote  of  potash  or  ferro- 
cyanide  of  potassinm  similarly  placed  will  have  no  such 
effect,  but  wiA  remain  dark  and  dead 
tlie  violet  rays.  Or  if  into  a  Jar  of 
'  water  illuminated  as  above  we 
\v  some  fragments  of  the  bark  of 
I  l.orse  chestnut,  beautiful  streams  of 
luminous  blue  will  seem  to  run  down 
tr  m  it  as  the  Ksculine  it  contains  dis- 
hes in  the  water. 

A  I  lear  and  perfectly  transparent  so- 
uticn  of  sulphate  of  quinine,  slightly 
t  ilulated  with  sulphuric  or  tartaric 
d.  will  under  like  conditions  seem  to 
l,t'  npaque,  with  a  {HfnVnoifi  milky  pre- 
lipiiate.  Designs  drawn  on  paper  with 
quinine  sulphate,  invisible  in  ordinary 
light,  ebine  out  nitb  a  phosphorescent  luminosity  when 
held  in  this  violet  light,  and  similar  drawings  made  with  a 
varnish  thickened  with  thallene  will  have  a  yet  more  bril- 
liant effect.  In  place  of  sunlight,  the  electric  light 
or  that  giren  by  burning  magnesium  may  be  em- 
ployed in  the  same  way.  By  employing  muslin 
of  the  color  of  thallene,  and  attaching  to  it  a  do- 
sign  cut  from  sheets  of  paper  coated  with  thallene, 
a  screen  may  be  prepared  which  by  gaslight,  or 
the  electric  light  filtered  through  yellow,  green, 
or  red  glass,  will  show  no  pattern  whatever ;  but 
when  illuminated  by  the  electric  light  filtered 
through  cobalt  blue  glass,  it  will  show  the  thal- 
lene design  as  if  on  fire  on  a  background  as  dark 
in  appearance  as  black  velvet. 
It  IB  well  known  that  the  visible  violet  rays  do 
not  represent  the  shortest  waves  existing  in  sunlight  or  the 
electric  light,  but  that  if  this  light  is  passed  through  a 
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priam  of  qnarti,  and  the  resnltiog  >p«otnm  is  reoeived  on 
a  aeniitive  photographio  film,  there  will  be  an  imprenion 
extending  above  the  limit  of  the  viaible  violet  to  a  dis- 
tance many  times  the  length  of  the  whole  visible  spectnim. 

If  in  place  of  the  sensitive  film  a  screen  of  some  power- 
tallj  fluoresoent  substance  is  used,  these  invisible  light- 
waves will  be  rendered  sensible  by  the  finoreecence  whioh 
the;  will  develop  on  the  screen ;  and  we  shall  see  this  great- 
ly elongated  speotrum  with  perfect  distinotness.  {Stotet, 
Phil.  Mag.,  1862,  p.  599.)  The  most  effective  screens  for 
this  purpose  are  made  with  the  platino-cyanide  of  bariam 
in  a  certain  state  which  is  very  difflcult  to  secure,  even 
with  the  purest  product,  or  with  tballene  or  an  analogous 
body  found  in  coal-tar  distillate,  called  chrysene. 

The  violet-oolored  light  produced  by  a  powerful  eleetrio 
discharge  in  rarefied  nitrogen  is  very  rich  in  fluorescence- 
exciting  rays,  and  advantage  has  been  taken  of  this  in  the 
constrnction  of  certain  forms  of  Geissler  tubes  (see  article 
on  Electricitt  for  drawings  of  some  of  these),  in  which 
arrangement  is  made  to  pass  a  discharge  through  an  ex- 
hausted tube,  which  is  either  made  of  "canary  glass" 
(glass  stained  with  oxide  of  uranium),  which  is  a  highly 
fluorescent  substance,  or  the  tube  itself  being  of  ordinary 
glass,  it  is  surrounded  by  a  glass  jacket  whioh  can  be  filled 
with  a  fluorescent  solution. 

The  most  powerfully  fluorescent  bodies  known  are  the 
following : 
Solidt! 

Thallene,  emerald  green. 

Chrysogen,  light  green. 

Chrysene,  yellow  green. 

Platino-cyanide  of  barium,  uranio  salts  generally,  and 
especially  certain  phosphates,  double  oxyohlorides 
and  sulphates,  also  canary  glass,  emerald  green. 

Platino-cyanide  of  magnesium,  red. 

Platino-oyanido  of  potassium,  blue. 

Solarised  thallene  (petroluoene),  blue. 

Anthracene,  purplish  blue. 
Solution* ; 

Acid  quinine  sulphate  in  water,  bine. 

Alkaline  or  neutral  aescniine  in  water,  bine. 

Bichlor-anthracene  in  alcohol,  purple. 

Blsulpho-bichlor-anthracenio  aoid  in  water,  purple. 

Extract  of  stramonium-seeds  in  alcohol  or  water,  green. 

Solution  of  morin,  obtained  from  fnstio  or  Cnba-wood  in 
water  with  alum,  green. 

Alcoholic  solution  of  chlorophyl,  best  obtained  from  tea- 
leaves  exhausted  with  water  previously,  red. 

The  above  list  includes  only  some  of  the  mors  brilliantly 
flnoresoing  bodies,  and  might  be  greatly  extended,  as  can 
be  seen  by  a  reference  to  the  various  original  investigations 
quoted  above.  Hknbt  Mobtok. 

Fln'oride  of  Aln'minnm  and  So'dinin  (ffrjroUfa), 
8NaF,AliFs,Abeaatiful  white  mineral  found  in  large  quan- 
tities in  Greenland.  It  is  now  extensively  employed  for  the 
preparation  of  hydrofluoric  acid,  of  alumina,  sulphate  of 
alumina,  alum,  caustic,  and  carbonate  of  soda.  Its  use  for 
these  purposes  is  a  monopoly  in  the  V.  B.  in  the  hands  of 
the  Pennsylvania  Salt  Manufacturing  Co.,  which  has  works 
at  Tarentum,  Pa.,  and  at  Philadelphia.  (For  the  processes 
employed  see  SoDio  Casbonatk.)  A  beautifnl  opaque 
white  glass,  called  "hot-oast  poroelain,"  is  made  by  fusing 
together  30  parts  of  cryolite,  100  parts  of  quartz  sand,  and 
10  parts  of  oxide  of  sine.  By  the  aid  of  metallic  oxides  a 
great  variety  of  colors  can  be  given  to  this,  and  all  the 
spotted  and  mottled  marbles  are  thus  imitated  in  a  much 
harder  and  more  durable  material.  (See  Oi.ass.) 

C.  F.  CHA!n)LBR. 

Fluoride  of  Calclnm.  See  Floor  Spab,  by  Edward 
0.  H.  DAr,  M.  D. 

Fln'oride  of  Sil'icoa,  SiF<,  a  colorless  gas  produced 
by  the  action  of  hydrofluoric  acid  on  silioa  and  silicates, 
as  glass,  etc.  It  is  best  prepared  by  heating  in  a  glass 
flask  a  mixture  of  fluor  spar,  quarts  sand,  and  sulphurio 
aoid: 

(1 )  CaFi  +  HjSOi  -  2HP  +  CaSOi. 

(2)  SiOj  +  4HF  =  SiFi  ■(■  2HiO. 

The  gas  must  be  collected  in  dry  receivers  over  mercnry. 
It  is  colorless,  is  very  pungent  and  suffocating,  fumes  in 
the  air,  and  has  a  density  of  3.00  (air=l).  In  contact 
with  water  it  is  decomposed,  forming  fluosilioic  acid  and 
gelatinous  silica— 38iPi  +  2H,0  -  2HiSiFs  +  SiOj.  The  ex- 
periment must  be  very  carefully  conducted  to  avoid  serious 
accident.   (See  Fluosilioic  Acid.)-  C.  F.  Chaholer. 

Fln'oride  of  So'dinm,  ITaF,  obtained  by  saturating 
hydrofluoric  acid  with  sodic  carbonate.  This  is  probably 
the  cheapest  soluble  salt  of  fluorine.  According  to  Jean 
(Chtm.  Neat,  xvii.  252)  it  can  be  prepared  very  readily  by 
fusing  together  100  parts  of  fluor  spar,  140  of  calcic  car- 
bonate, 200  of  sodic  sulphate,  and  an  ezoeti  of  carbon. 


Water  extracts  nearly  pure  fluoride  of  sodium,  leaving  u 
insoluble  oxysulphide  of  calcium.  C.  F.  Crabdler. 

FlB'orinej  a  non-metallio  element  belonging  to  the 
group  whioh  includes  chlprine,  bromine,  and  iodine.  It 
occurs  abundantly  in  fluor  spar,  which  is  a  fluoride  of  cal- 
cium; in  cryolite  (fluoride  of  aluminum  and  sodium),  to- 
paz, mica,  amphibole,  chondrodite,  tourmaline,  apatite,  and 
numerous  other  minerals.  It  is  very  generally  diffused, 
occurring  in  all  rocks  in  small  quantities.  It  is  also  found 
in  almost  all  waters  in  minute  quantities;  in  plants,  espe- 
cially in  grasses  and  Equisetaoem ;  and  in  animals  in  the 
bones,  teeth,  brain  (Bonford),  blood,  urine,  milk,  etc.  The 
name  fluorine  is  derived  from  fluor  spar,  fromyZuo,  to  "  flow," 
because  this  mineral  has  long  been  used  as  a  flux. 

As  early  as  1S70,  Schwankhardt  of  Nuremberg  observed 
that  glass  could  be  etched  by  fluor  spar  and  sulphuric  acid, 
Scheele  in  1771  referred  this  action  to  a  peculiar  acid  lib- 
orated  by  the  sulphurio  aoid.  Of  fluorine  in  the  free  state 
little  is  known.  Fluorides  are  readily  decomposed  by 
chlorine,  yielding  chlorides.  Fluorine  is  undoubtedly  set 
free  at  the  same  time,  but  as  it  enters  into  combination 
with  the  material  of  alRiost  every  vessel  that  can  be  used 
to  collect  it,  its  isolation  becomes  a  matter  of  great  diffi- 
culty. Souyot  (Compt.  Rend.,  xxii.  960)  decomposed 
fluoride  of  silver  by  chlorine  or  iodine  in  a  vessel  of  fluor 
spar,  and  obtained  a  colorless  gas  which  did  not  bleaeh 
vegetable  colors,  but  which  decomposed  water  and  attacked 
most  metals.  Fr6my  (Compt.  Rend.,  xzxviii.  893;  xl.  966), 
by  decomposing  fused  fluoride  of  potassium  by  the  voltaio 
current,  obtained  a  gas  having  similar  properties.  He  also 
obtaineid  a  gas  which  corroded  glass  by  the  action  of  chlo- 
rine and  of  oxygen,  on  red-hot  fluor  spar,  H.  Reinsch 
(AT.  Jahrb.  Pharm.,  xi.  1),  by  heating  a  mixtnre  of  cryolite, 
plumbic  peroxide,  and  acid  potassic  sulphate,  obtained  a 
colorless  gas  consisting  largely  of  oxygen,  but  containing 
another  gas  possessing  a  pungent  odor,  like  that  of  nitrous 
acid,  which  he  supposed  to  be  fluorine.  Kiimmerer  (J.  pr. 
Ch.,  Izxxv.  452),  by  heating  iodine  with  fluoride  of  silver, 
obtained  a  colorlei>8  gas  which  did  not  attack  glass,  oonld 
be  eoUected  over  mercury,  and  was  rapidly  absorbed  by 
potassio  hydrate.  Prat  (Compt.  Rend.,  Ixlv,  345,  &I1) 
claims  that  fluor  spar  and  other  metallic  fluorides  are  oxy- 
fluorides  (an  old  idea),  and  that  by  heating  fluor  spar  with 
potassio  oblorate,  a  mixtnre  of  oxygen  and  fluorine  is  lib- 
erated, from  which  the  fluorine  can  be  absorbed  by  silver. 
He  also  finds  that  by  passing  the  mixed  gases  over  heated 
baryta  the  oxygen  is  absorbed,  leaving  the  fluorine.  He 
describes  the  fluorine  as  a  gas  heavier  than  air,  nearly 
colorless,  fuming  in  the  air,  smelling  like  chlorine,  bleach- 
ing indigo,  etc.  P.  Cillis  (Zeittek.  f.  Ch.  [2],  iv.  660)  re- 
peated Prat's  experiments,  and  concludes  that  his  state- 
ments are  entirely  erroneous.  From  the  nature  of  the  com- 
pounds of  fluorine  it  is  supposed  to  be  a  gas,  to  possess 
color  like  chlorine,  atomic  weight  19,  equivalence  1,  mo- 
lecular weight  38,  molecular  volume  2,  density  19  (H=-  1), 
1.31  (air=  I),  One  litre  weighs  1.7  grammes  or  19  criths. 
Its  symliol  is  F. 

The  detection  of  fluorine  is  effected  by  deoomposing  the 
supposed  fluoride  with  sulphuric  acid  in  a  vessel  of  lead 
or  platinum,  and  allowing  the  hydrofluoric  aoid  liberated 
to  act  upon  glass,  which  is  etched  or  roughened  by  it.  If 
silica  is  present,  fluoride  of  silicon  will  be  evolved.  In 
this  case  the  experiment  should  l>e  conducted  in  a  test-tabe^ 
and  the  gas  passed  into  water,  whioh  decomposes  the  fluor- 
ide of  silicon,  forming  a  gelatinous  precipitate  of  silioai 
and  hydrofluosilicic  acid,  which  remains  in  solution.  On 
saturating  this  with  ammonia  it  is  decomposed,  with  tbe 
formation  of  fluoride  of  ammonium  and  a  further  precipi- 
tate of  silica.  The  mixture  is  filtered,  and  the  clear  filtrate 
evaporated  to  dryness,  and  tested  with  sulphuric  acid  and 
glass,  as  when  silica  is  absent.  (Q.  J.  Ckem.  Sor.,  v.  151.) 
Sullivan  gives  a  delicate  method  for  detecting  fluorine  in 
siliceous  rocks  in  the  Land,  and  Ed.  Phil.  May.,  xxvii.  229. 
Nickles  ( Compt.  Rend.,  xliv.  679)  recommends  rock-crystal 
in  place  of  glass,  as  some  other  acids  corrode  the  latter. 
Fluorine  may  be  detected  in  many  minerals  by  mixing 
them  with  phosphorous  salt,  and  heating  in  an  open  glass 
tube  with  the  aid  of  the  blowpipe.  Hydrofluoric  acid  is 
evolved,  which  corrodes  the  tube. 

Componndt  of  flttorine  with  hydrogen,  boron,  silicon, 
sulphur,  phosphorus,  and  nearly  all  the  metals  have  been 
described,  but  none  are  known  with  oxygen,  chlorine, 
bromine,  or  iodine.  Solid  fluorides  have  no  metallio  lustre  ; 
most  of  them  fuse  readily ;  when  dry  they  are  not  decom- 
posed by  heat,  though  many  of  them  are  volatile  without 
decomposition.  The  fluorides  of  hydrogen,  ammonium, 
tin,  and  silver  are  readily,  the  fluorides  of  sodium,  potas- 
sium, and  iron  sparingly,  soluble  in  water;  most  of  the 
other  fluorides  are  insoluble  in  water.  Some  fluorides,  ns 
HF,SiF4,BoFs,  arc  gases ;  TiF«  is  a  fuming  liquid.  Fluor- 
ine manifeats  a  strong  tendency  to  form  double  fluorides  ; 
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some  of  whioh,  oontaining  hydrogon,  poaseu  aeid  proper- 
«iM: 

Cryolite. OSaP.AljF.  -  Na«Al,Fij. 

Fluohydrate  of  potassium UF,RF  —  UEF^ 

Boroflaoride  of  potasaiiim KF,BFs  —  KBFt. 

Hjdroborofluoria  acid HF,BFi  —  HBF4. 

Silicoflaoride  of  potassium 2KF,SiF«  =■  EiSiFg. 

Hydrofluosilicio  acid 2HF,SiFt^  HiSiFg. 

This  tendeney  of  fluorine  to  form  double  salts  has  sug- 
gested the  idea  that  it  is  diatomic  and  analogousto  oxygen, 
vith  an  atomic  weight  of  38.  This  theory  would  make 
hydrofluoric  acid,  UjF,  like  water,  II|0.  The  two  salts  of 
potassium  would  be  KiF  and  KHF,  corresponding  to  KsO 
and  KHO.  The  theory,  however,  which  is  generally  ac- 
cepted, oonsiders  fluorine  as  monatomic,  with  an  atomic 
weight  of  19,  and  analogous  to  chlorine.  The  investiga- 
tions of  Hon  {J.  Ckem.  Soc.  [2],  vii.  368)  confirm  the  latter 
theory.  C.  F.  Chandler. 

Flnor'otype«  a  photograph  taken  upon  paper  treated 
with  a  oompound  coataining  fluoride  of  sodium  or  some 
other  equivalent  fluoride.  This  process  was  brought  for- 
ward by  Mr.  Robert  Hunt  in  1844.  (See  PHOToaRA.PHr, 
by  Prop.  C.  F.  Chandler,  Ph.  D.,  LL.D.,  M.  N.  A.  8.) 

Fla'oT  Spar,  Fla'or,  or  Fln'orite  [from /no,  "I 
flow,"  in  allusion  to  its  use  as  a  Suz  in  metallurgical  opera- 
tions], a  mineral  composed  of  fluoride  of  calcium  (F-IS.T^, 
Ca51.3^).  It  crystalliies  in  the  monometrio  system  (in 
enbas,  octahedra,  etc.),  and  has  a  perfect  octahedral  cleav- 
age. Its  hardness  is  4  (see  Hardness),  and  its  specific 
gravity  3.18.  It  occurs  frequently  very  perfectly  orystal- 
liied,  and  of  beautiful  and  bright  colors:  pulverized,  it  be- 
comes below  a  red  heat  brilliantly  phosphorescent.  It  is 
sometimes  carved  into  ornaments,  and  is  used  in  the  arts 
>s  a  source  of  hydrofluoric  acid  for  etching,  and,  as  above 
stated,  as  a  flux.  Edward  C.  H.  Day. 

Floosil'icates,  salts  formed  by  replacing  the  hydrogen 
in  fluosilioic  acid  by  metals.     (See  Fluosilicic  Acid.) 

FInosilic'ic  (HrdToflaosilic'ic  or  Silicoflnor'ic) 
Acid,  2HF.SiF«.  This  a«id  is  formed  by  the  action  of  water 
on  the  fluorideof  silicon— 3SiF4+2HiO==2H2SiFs+8iOt.  As 
the  gelatinous  silica  formed  would  quickly  close  a  moist  de- 
livery-tube, it  is  necessary  to  arrange  the  apparatus  in  such 
a  manner  as  to  prevent  the  contact  of  tnc  gaseous  SiFi 
with  water  before  it  is  clear  of  the  end  of  the  tube.  The 
flask  oontaining  the  mixture  of  fluor  spar  (or  cryolite), 
quarts  aand,  and  sulphuric  acid  (?ce  Flvortdr  of  Silicon) 
is  provided  with  a  delivery-tubo  which  dips  beneath  the 
surface  of  mercury,  above  which  the  water  is  placed.  The 
gas  passes  through  the  meronry,  and  on  reaching  the  water 
is  decomposed.  The  silica  set  free  forms  an  envelope 
round  the  bubble  of  gas  as  it  rises  through  the  water,  often 
formini^  a  complete  tube  to  the  surface  of  the  water.  Finally, 
the  liquid  becomes  thick  and  gelatinous  from  the  separated 
silica.  By  sqneeaing  in  linen,  and  finally  filtering  through 
paper,  the  acid  is  rendered  clear.  According  to  J.  Law- 
rence Smith  {Reporia  V.  S.  Cnm.  to  Parit  Erp.,  1867),  Du 
Motay  and  others  have  simplified  the  manufacture  of 
this  aeid  to  a  degree  which  will  extend  its  use  to  many 
importnnt  industries.  A  mixture  of  fluor  spar,  alumina, 
silica,  and  carbon  is  made  into  bricks  and  melted  in  a 
blast  furnace.  '  Fluoride  of  silicon  is  evolved,  and  a  fusible 
slag  is  from  time  to  time  drawn  from  the  furnace.  The 
gas  is  conducted  through  a  series  of  five  wooden  chambers, 
oontaining  inclined  shelves  of  glass  which  are  moistened 
by  a  spray  of  water.  Silica  is  deposited  at  the  bottom  of 
the  chambers,  and  the  acid  solution  passes  from  chamber 
to  chamber,  and  may  thus  be  concentrated  to  between  A^ 
and  10°  B.  (1.034  to  1.070),  equivalent  to  from  4  to  8i  per 
cent,  of  acid.  The  acid  thus  prepared  costs  about  four 
times  the  price  of  its  equivalent  quantity  of  sulphuric 
aeid.  Hydrofluosilicic  acid  is  a  sour,  fuming  liquid,  which 
can  be  evaporated  in  platinum  vessels  without  leaving  a 
residue.  It  does  not  attack  glass  except  when  evaporated 
in  it,  when  fluoride  of  silicon  is  first  given  oflT,  leaving 
hydrofluoric  acid,  which  corrodes  the  glass.  Stolba  has 
given  {J.  F.  pr.  Ch.,  xo.  1931  a  table  showing  the  per- 
centage of  acid  in  solutions  of  different  densities  from  0.5 
to  34  per  cent.  The  following  are  a  few  of  the  figures : 
1.004  =  0.5  per  cent.;  1.008  =  1;  1.0161  =  2;  1.0407  =  6; 
1.0334  =  10;  1.1281  =  15;  1.1748  =  20;  1.2235  =  25;  1.2742 
=30 ;  1.3162  =  Hi.  Chloride  of  barium  gives  a  crystalline 
precipitate,  BaFs,SiF4,  in  solutions  of  the  acid ;  chloride  of 
potassium,  a  transparent  gelatinous  precipitate,  2KF.SiF4. 
When  ammonia  is  added  to  the  acid,  cren  with  the  greatest 
care,  a  portion  of  the  acid  is  decomposed,  with  the  precipita- 
tion of  silica,  while  the  rest  is  changed  to  the  ammoninm  salt, 
2NH4F,SiF4:  2HF,SiP4  +  6NH4HO=6NH4F+SiO,+6HiO. 
A  similar  decomposition  occurs  whenever  the  acid  is  neu- 
tralised by  a  base.     In  the  laboratory  the  acid  may  be  used 


as  a  teat  for  barium  and  potassium.  In  the  arts  it  is  sug- 
gested as  an  agent  for  removing  potassa  from  sugar  and 
syrups  in  sugar-refining,  especially  when  beet-sugar  is 
employed,  which  oontains  much  potassa,  which  interferes 
with  the  operations  of  refining.  It  may  also  be  used  for 
making  ehlorio  acid  from  chlorate  of  potassa.  It  is  pro- 
posed to  make  it  the  agent  for  preparing  useful  salts  from 
the  chloride  of  potassium,  found  at  Stassfurt.  The  acid, 
being  added  to  a  solution  of  this  salt,  precipitates  silioo- 
fluoride  of  potassium,  setting  free  hydrocnioric  aoid — ' 
2KC1  +  2HF,SiF4  =  2KF,SiF4  +  2HCI.  This  salt  can  be 
used  as  a  substitute  for  borax,  and  in  place  of  carbonate 
of  potassa  in  making  flint  glass.  It  is  sold  in  France  at 
10  cents  a  pound.  It  can  be  converted  into  caustic  potassa 
by  first  heating  in  retorts,  when  fluoride  of  silicon  is  driven 
off',  to  be  again  converted  into  hydrofluosilicic  acid,  and 
fluoride  of  potassium  remains  behind.  This  salt  is  readily 
decomposed  by  lime  or  carbonate  of  lime,  forming  caustic 
or  carbonate  of  potassium  and  fluoride  of  calcium,  to  be 
used  again.  Thus,  the  aoid  becomes  a  mere  agent,  to  be 
used  again  and  again  to  extract  potassa  from  the  native 
chloride.  (See  articles  on  this  acid  and  its  applications  in 
Wagner's  Jahretbtricklt,  1865,  p.  277 ;  1867,  p.  221 ;  1869, 
pp.  330,  417;  1870,  p.  206.)  C.  F.  Chandler. 

Flosh'ing  [Dutch,  Vlitinngen],  seaport  of  the  Nether- 
lands, in  the  province  of  Zealand,  strongly  fortified.  It 
is  situated  on  the  island  of  Wnlcheren,  at  the  month  of  the 
Western  Scheldt,  and  in  connection  with  the  ports  of  Ram- 
mekons  and  Breskens,  it  commands  the  entrance  of  the 
Scheldt.  It  has  an  excellent  harbor  and  extensive  dock- 
yards.    Pop.  11,800. 

Flashing,  tp.  and  post-v.  of  Genesee  00.,  Mich.  Pop. 
of  V.  687;  of  tp.  1919. 

Flashing,  a  post-v.  and  tp.  of  Queens  co.,  N.  T.,  at  the 
head  of  Flushing  Bay,  7  miles  from  New  York  City,  to  which 
it  has  half-hourly  trains  by  the  Flushing  and  the  Flushing 
and  North  Side  R.  Rs.,  also  steamboat  communication.  It 
has  1  State  and  1  savings  bank,  several  institutions  of  learn- 
ing, an  infant  asylum,  8  churches,  3  newspapers,  and  the 
modern  improvements,  including  gas  and  water.  Garden- 
ing, the  nursery  business,  and  fruit-raising  are  leading  pur- 
suits. It  is  a  handsome  and  rapidly-growing  town.  Pop.  of 
V.  6223;  of  tp.  14,630.     W.  R.  BuRLixo,  Pes.  "Times." 

Flashing,  tp.  and  post-v.  of  Belmont  00.,  0.  Pop.  of 
V.  20fi;  of  tp.  1484. 

Flos'ser  (Charles  W.),  U.  S.  N.,  b.  Sept.  27,  1833,  in 
Annapolis,  Md. ;  graduated  at  the  Naval  Academy  in  1850 ; 
became  a  lieutenant  in  1865,  a  lieutenant-commander  in 
1862.  In  1862  commanded  the  Commodore  Perry  at  the 
capture  of  Roanoke  Island,  in  the  action  with  the  enemy's 
gunboats  and  batteries  at  Elizabeth  City — where  he  "  took 
the  flagship  Sea  Bird  in  gallant  style,  running  her  down 
and  sinking  her  " — and  in  a  severe  engagement  near  Frank- 
lin, Va.  In  1863  participated  in  various  skirmishes  in  co- 
operation with  the  army,  and  on  Apr.  10, 1864,  fell  mortally 
wounded  on  the  deck  of  the  Miami,  a  wooden  vessel,  in  an 
encounter  with  the  iron-clad  ram  Albemarle,  near  Plymouth, 
N.  C.  His  eulogy  is  written  by  Rear-admiral  Lee  in  these 
words :  "  Lieutenant-commander  Flusscr  was  killed  on  the 
deck  of  the  Miami  in  a  night-action  with  a  ram.  This 
brave  officer  was  a  native  of  Maryland  andacitisen  of  Ken- 
tucky. His  patriotic  and  distinguished  services  had  won 
for  him  the  respect  and  esteem  of  the  navy  and  the  country. 
He  was  generous,  good,  and  gallant,  and  his  untimely  death 
is  a  real  and  great  loss  to  the  public  service." 

FoxHALL  A.  Parebk. 

Flns'tra,  a  name  given  to  the  "  sea-mats,"  a  genns  of 


Flustra  avlcularia ;  natural  size, 
infundibnlate  marine  Bryozoans.    They  are  flat  and  leaf- 
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Bhaped,  and  are  generally  oonfoanded  by  the  oninstmotod 
with  pale  brown  aea-weeds.  Bat  each  leaf-like  body  oon- 
Biats  of  a  mass  of  homy  oellg ;  and  if  the  liTing  fh>nd  be 
placed  in  a  veuel  of  lea-water,  many  little  tentaolea  may 
be  obaerred  playing  briakly  about.  The  genua  belonga  to 
the  order  Oymnoleemata,  aub-order  Chiloatomata,  group 
Badicellata,  family  Fluatridse. 

Flute  [aaid  to  be  from  the  Lat.  fltUa,  a  "lamprey," 
which  haa  aeren  holea  upon  ita  aide,  to  which  the  holea  of 
a  6ate  were  likened],  a  mnaloal  inatrnment  made  of  ebony, 
box,  irory,  or  ailver,  and  consisting  of  a  tube  cloaed  at  one 
end,  and  having  one  large  hole  on  the  aide,  into  whioh  air 
ia  blown  directly  from  the  lipa  or  through  a  mouth-piece. 
It  ia  generally  made  with  three  joints  or  in  four  pieces,  haa 
aiz  flnger-holes,  and  a  variable  number  of  keys  whioh  open 
or  olose  other  holes.  Flatea  are  made  with  various  com- 
pass of  Bound,  those^  of  the  higheat  regiater  receiving  the 
name  of  piccolo.  The  flutes  of  ancient  Egypt,  Chaldaea, 
Greeoe,  and  Rome  were  blown  into  at  one  end.  The  em- 
peror Nero  waa  a  famous  flute-player,  and  won  1800  priiea 
by  hia  skill,  or  more  probably  by  the  subservieacy  of  his 
aubjeota.  Ptolemy(XI.)  ilt(<<(e*,  a  depraved  king  of  Egypt, 
was  so  named  fur  his  skill  in  flute-playing. 

The  nose-flutes  of  the  South  Sea  Islanders  are  flageolets, 
or  atraight  pipea,  into  one  end  of  which  the  performer 
blows  through  the  noatril. 

Flnran'na,  county  of  Virginia,  bounded  on  the  S.  by 
the  James  Hiver.  Area,  170  square  miles.  A  portion  of 
the  surface  ia  broken  and  sterile,  but  the  remainder  ia  fer- 
tile, producing  grain  and  tobaooo.  Cap.  Palmyra.  Pop. 
9875. 

Flux  [Lat.  /luo,  to  "flow"],  a  subatanoe  or  mixture 
used  to  promote  the  fusion  of  bodies.  Limestone  ia  the 
nsnal  flux  for  ores  of  iron  in  the  blast  furnace ;  it  unites 
with  the  alumina  and  ailica  of  the  ore,  forming  a  fuaible 
slag.  To  flux  silica  and  silicates,  alkaline  or  basic  fluxes 
are  selected,  aa  carbonate  of  aoda  or  potassa,  litharge, 
lime,  or  carbonate  of  lime;  fluor  spar  is  very  effective. 
For  lime,  alumina,  oxide  of  iron,  etc.  acid  fluxes  are  ae- 
leoted,  as  borax,  silica,  glass,  etc.  Nitre  and  litharge  are 
both  oxidizing  agents  and  fluxes,  while  cyanide  of  potas- 
sium is  a  reducing  agent  aa  well  as  a  flux ;  it  freea  metals, 
anoh  aa  lead,  from  aulphur  and  from  oxygen.  While  flux  is 
a  mixture  of  carbonate,  nitrite,  and  nitrate  of  potassa,  pre- 
pared by  projecting  a  mixture  of  equal  parta  of  nitre  and 
argol  or  crude  cream  of  tartar  into  a  hot  crucible  in  suooea- 
sive  small  portions.  It  ia  an  oxidiiing  flux.  Black  flux 
ia  prepared  of  the  same  materiala  and  in  the  aame  manner 
aa  white  flux,  but  the  quantity  of  argol  employed  ia  double 
that  of  the  nitre.  As  this  proportion  of  nitre  is  not  suffi- 
cient to  completely  oxidiie  the  earbon  of  the  argol,  the 
mixture  contains  only  carbonate  of  potassa  and  carbon.  It 
consequently  reducea  metallic  oxidea  by  the  union  of  the 
carbon  with  the  oxygen.     Morwav!*  reducing  flux  ia  eom- 

fosed  of  16  parta  of  window-glass,  2  of  calcined  borax,'  and 
of  charcoal.  Flux  for  colored  flamee  before  the  blow- 
pipe.— To  enable  the  lithium,  aodium,  potaaaium,  atron- 
tium,  copper,  etc.  contained  in  minerala  to  color  the  blow- 
pipe flame,  Poole  recommends  a  flux  composed  of  1  part 
of  fluor  spar  and  2  parta  of  aulphate  of  lime  (selenite). 
Deflagrating  fluxe),  for  decomposing  silicates,  are  very  con* 
Tenient  in  qualitative  analysis,  aa  they  enable  the  atudent 
to  do  without  the  platinum  crucible.  For  the  detection  of 
alkalies  a  flux  composed  of  nitrate  of  baryta  and  charcoal 
ia  prepared.  This  ia  mixed  with  the  finely  pulveriied 
mineral,  placed  on  a  plate  of  sheet  iron,  and  flred  with  a 
match.  On  treating  the  residue  with  water  a  solution  will 
be  obtained  which  can  be  tested  aa  usual  for  potasaa  and 
Boda.  For  the  detection  of  other  bases  a  flux  composed 
of  carbonate  of  soda,  nitrate  of  soda,  and  charcoal  is  em- 
ployed ;  the  residue,  after  deflagration,  being  treated  with 
nydrochloric  acid,  evaporated  to  dryneaa  to  render  the  sil- 
ica insoluble,  moistened  with  hydrochloric  acid  dissolved 
in  water,  filtered,  and  tested  for  bases  as  usual.  This  flux 
may  also  be  used  for  the  decomposition  of  insoluble  sul- 
phates of  barium  and  strontium.  On  treating  the  residue 
after  deflagration  with  cold  water,  and  filtering,  the  aul- 
phurio  acid  will  be  found  in  the  filtrate,  and  the  basea  on 
the  filter  aa  carbonates.  C.  F.  Crandlkr. 

Floxions.  See  Flitents  akd  Fldzionb,  by  Pbof.  W. 
O.  Peck,  LL.D. 

Fly,  a  name  applied  to  many  inaects,  mostly  belonging 
to  tho  order  Diptera,  and  more  especially  to  the  families 
Musoidse  (house-flies,  flesh-flies,  blow-flies,  etc.)  and  (Eatri- 
dffi  (bot-flies).  The  common  house-fly  {Muaca  domeatiea)  is 
universally  prevalent.  Flies,  though  often  a  serious  an- 
noyance, are  extremely  useful  aa  aoavengera  and  preventers 
of  disease.  Many  apecies,  especially  in  hot  countries,  in- 
flict severe  and  aometimes  dangeroua  bites  upon  men  sod 


Fly-Catchera,  a  name  applied  at  first  to  birds  of  the 
genus  Mutcicapa,  now  applied  to  a  large  number  of  Amer- 
ican birds,  none  of  whioh  are  of  the  above  genus.  They 
are  aaaigned  to  the  Tyrannidte  and  other  familiea  of  the 
section  Clamatoree  or  ahrieking  birds,  and  the  order  Paa- 
serea.  They  are  diatributed  in  many  genera.  These  birds 
all  have  the  habit  of  lying  in  wait  until  insects  come  near 
them,  when  they  dart  upon  them  with  wonderful  quickness. 
The  Tyrannu*  Carolinenei;  or  king-bird,  is  one  of  tho  beat 
known.  The  Savannah  fly-catcher,  Milvulut  Savanna,  is 
found  in  the  Southern  States. 

Fly  Creek,  post-v.  of  Otsego  tp.,  Otsego  oo.,  N.  Y.,  has 
S  churches,  a  machine-shop,  foundry,  and  manufactures  of 
agricultural  tools. 

Flygare  (Ehilis).  See  Carl£k,  E.  F. 

Fly'inc  the  motion  of  a  living  animal  through  the  air 
when  propelled  by  its  own  wings.  Among  vertebrates, 
most  birds  and  all  the  bats  possess,  and  the  pterodactyl 
and  some  other  fossil  reptiles  once  possessed,  the  power  of 
flight.     It  is  probable  that  flying  fishes  also  have  a  limited 

Sower  of  true  flight,  the  pectoral  fins  serving  as  wings, 
[any  insects  also  have  the  power  of  flying,  but  their  wings, 
though  functionally  analogous,  are  not  stmcturally  homol- 
ogous to  thoae  of  vertebratea.  In  the  latter  the  wing  ia 
the  representative  of  the  arm  and  hand  or  anterior  limb 
of  other  vertebrates.  The  so-called  flight  of  the  flying 
squirrels,  flying  dragons,  etc.  ia  by  no  meane  a  true  flight. 
The  parachntea  (not  winga)  of  these  animals  enable  them  to 
glide  safely  through  the  air,  simply  prolonging  the  leap  of 
the  creature,  or  at  most  joining  to  a  parachute-action  that 
of  a  sail  or  a  kite. 

The  mechanict  of  flying  is  not  yet  well  understood.  In 
some  birds  the  shape  of  the  quills  is  such  that  at  tho  stroke 
of  the  wing  the  greatest  possible  surface  ia  opposed  to  tho 
air;  while  in  the  recovery,  or  expansion  of  the  wing,  the 
edge  of  the  quill-feather  la  opposed  to  the  air.  Bats  are 
thought  to  partially  fold  the  wing  during  the  recovery,  and 
the  aame  may  be  true  of  aome  inaecta,  and  even  birds.  The 
more  rapid  closure  of  the  wing  also  secures  a  greater  re- 
sistance from  the  air  during  the  stroke  than  can  be  oficrcd 
during  the  expansion  of  the  wing. 

There  are  many  varieties  of  flight  among  birds ;  of  these 
among  the  most  remarkable  is  tho  sailing  motion,  in  which 
the  winga  are  but  slightly  moved.  There  ia  conaiderable 
doubt  as  to  the  means  by  which  such  birds  as  the  condor 
and  albatross  can  maintain  their  long  and  almost  motion- 
less poise  in  the  air. 

Flyiag,  Artificial.  This  term  is  properly  applied  to 
aerostation  by  dynamical  agencies,  either  with  or  without 
balloons  to  provide  ascensive  power.  The  first  requisite  of 
a  flying-machine  is  that  it  shall  overeome  the  force  of 
gravity ;  the  second,  that  in  moving  more  or  leaa  horiion- 
tally  it  ahall  overcome  the  resistance  of  the  atmosphere, 
and  be  capable  of  guidance  as  to  the  direction  of  its  flight. 
The  balloon  provides  the  first,  but  its  great  siie  precludes 
the  second,  very  many  plans  have  included  balloons  fur- 
nished with  screw-propellers,  wings,  and  other  mechanical 
applianees,  and  probably  an  equal  number  have  been  made 
to  depend  upon  the  latter  alone.  All,  with  a  few  trifling 
exonktions,  have  b«en  ntter  fkilures  in  practice,  but  the  ex- 
oeptions  have  sufficed  to  indicate  the  prerequisites  of  sue- 
oess,  which  in  some  distant  age  may  be  provided ;  for  the 
state  of  the  arts  and  applied  acienoes  at  the  present  time  is 
not  sufficiently  advanced  to  provide  the  accessories  that 
projectors  demand  aa  essential. 


Besnier's  Flying-Machine. 

The  first  authentic  account  of  a  flying-machine  that 
operated  at  all  is  that  of  one  Beanier,  a  locksmith  of  Ssbl6, 
Prance.    Aa  nearly  as  can  be  aacertained  from  the  imper- 
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■agntor  wingt  amnged  in  pain  at  oppo(it«  cnda  of  two 
rods  pusing  over  th«  ihoalden,  the  raar  •ztnmitiM  of  the 
rods  being  eonneoted  by  oorda  to  the  ankles  of  the  wearer, 
to  enable  the  legs  to  assist  the  arms  in  giring  a  ribratorj 
morement  to  the  rods,  and  oonsequently  to  the  wings. 
Besnier  was  not  enabled  to  rise  direct  from  the  ground,  but 
by  starting  from  an  eleration  he  flew  across  rirers  of  con- 
siderable width,  and  a  pair  of  wings  which  he  sold  to  an- 
I       other  was  used  with  a  similar  success.     This  was  in  the 
I       latter  part  of  the  serenteenth  century.     About  a  century 
and  a  quarter  later  one  Jacob  Degen,  a  prisoner  at  Vienna, 
I       eonstmcted  an  apparatus  having  two  umbrella-like  wings 
of  large  area  worked  by  manual  power.     With  this  ma- 
chine he  rose  to  a  height  of  fifty  feet,  as  measured  by  a  eord 
j       attached  to  prevent  eaot^ie  and  held  by  the  Jailer.    This  was 
I       done  in  two  minutes'  time,  but  the  effort  quite  exhausted 
the  strength    of  the  adrenturous   mechanie.     These   ex- 
periments of  Besnier  and  of  Degen  are  perhaps  the  most 


Jacob  i>egen's  t'ljring-MacMne. 


notable  on  record  of  those  In  which  muienlar  power  alone 
has  been  employed.  Both  comprised  wings  attached  to 
the  body,  in  substantial  imitation  of  those  of  a  bird;  and 
the  futility  of  all  such  devioes  is  shown  by  the  fact  that 
while  the  pectoral  muscles  of  a  bird  exceed  in  weight  all 
the  other  muscles,  in  man  they  form  but  one-seTcntieth 
part  of  the  whole,  and  no  assistance  from  the  legs  can  com- 
pensate the  enormous  disproportion.  Hence,  artificial  fly- 
ing, if  ever  practirad,  must  depend  primarily  upon  motive- 
power  in  lieu  of  physical  energy. 

Before  proceeding  to  the  consideration  of  the  flying- 
maohines  devised  or  tested  In  this  country,  we  may  fitly 
consider  those  of  England,  where  projects  looking  to  the 
narigation  of  the  air  antedated  somewhat  the  earlier 
American  experiments,  though  no  more  sncoessfbl  than 
the  latter.  In  1815,  Messrs.  Pauly  and  Egg  secured  the  first 
British  patent  for  an  atrial  machine.  In  this  a  balloon  of 
Bah  or  bird-like  form  was  to  have  "wings  or  fins"  and  a 
"  tsul,"  which  were  to  be  of  silk  stretched  upon  whalebone 
■trips  fastened  to  operating  staves.  The  inventors  also 
proposed  to  use  the  fina  and  tail  without  the  balloon.  Bleven 
years  later,  James  Viney  and  George  Poeock  obtained  a 
patent  for  the  use  of  kitee  for  "  raising  weights  or  peraons 
in  the  air."  In  1840,  Moses  Poole  suggested  propellers  for 
moving  "  vessels  floating  in  the  air."  Two  years  later, 
William  Henson  brought  forward  a  most  elaborate  scheme 
for  artifieial  flying,  which  attracted  much  attention  at  the 
tame,  the  bill  to  incorporate  a  company  to  work  the  ma- 
chine having  been  introduced  in  the  House  of  Commons 
by  Mr.  Roebuck.  The  apparatus  was  to  carry  "letters, 
goods,  and  passengers."  It  comprised  a  horitonlal  plane 
composed  of  wire  and  hollow  wooden  bars,  arranged  on  the 
principle  of  a  trussed  girder  and  covered  with  silk.  This 
plane  was  furnished  with  propellers  driven  by  a  steam- 
engine.  A  tail  capable  of  being  brought  to  any  desired 
angle  to  the  horisontal  was  arranged,  to  quote  the  inventor, 
"  so  that  whan  the  power  acts  to  propel  the  machine,  by 
inclining  the  tail  upward  the  reaiatance  offered  by  the  air 
will  cauae  the  machine  to  rise,  and  when  the  tail  is  reversed 
the  machine  is  propelled  downward,  and  passes  through  a 
pljuie  more  or  less  inclined  to  the  horizon  as  the  inclination 
of  the  tail  is  greater  or  less."  The  machine  was  to  be 
guided  laterally  by  a  vertical  rudder.  The  engine,  passen- 
gers, freight,  and  fuel  were  to  be  located  in  a  car  placed 
midway  in  the  plane.  The  apparatus  entire  would  weigh 
about  3000  pounds,  the  horisontal  plane  or  silk-covered 
frame  was  to  have  an  area  of  4500  square  feet,  and  the  tail 
to  have  1500  square  feet.  A  high-preaeuro  copper  boiler 
of  peculiar  oonstruotion  was  to  furnish  steam  to  the  engine, 
the  latter  being,  moreover,  provided  with  a  condenser,  in 
which  condensation  was  to  be  effected  by  air-currents  in- 
stead of  water.  It  was  not  expected  thut  the  ponderous 
maebine  would  lift  itself  from  the  ground,  but  it  was  to  be 
started  from  an  elevated  point  by  running  down  hill  on 
wheels  upon  a  auitable  track  until  the  plane,  being  caught 
and  buoyed  op  by  the  atmosphere  underneath,  should  be 
floated  off  into  space,  whereupon  the  propellers  would  be 


fint  in  operation  to  keep  it  in  motion  when  once  fairly 
aunohed.     Five  years  later,  two  propellers,  arranged  to 


Two-Propeller"  Flylng-Mschlne. 


work  in  opposite  directions  at  the  front  and  atern  of  an 
aerial  caryago — a  ayatem  aince  nvived  in  various  shapes 
— were  proposed  by  Von  Becke.  In  1853,  J.  H.  Johnson 
patented,  as  a  communication  from  abroad,  an  elongated 
balloon  used  in  connection  with  "  parachute  or  umbrolla- 
ahaped  propellera,"  which  opened  when  pushed  againat  the 
atmosphere,  and  elosed  when  retractca,  being  aimply  a 
modification  of  the  well-known  duck's-foot  propeller  tried 
on.vessela  In  the  infancy  of  steam  navigation;  this  appa- 
ratus was  to  hare  triangular  sails  fore  and  aft  to  prevent 
it  from  rolling,  and  ballast  was  to  keep  it  at  any  desired 
angle  to  the  horisontal.  In  18S1,  J.  8.  Phillips  applied 
for,  but  did  not  obtain,  provisional  protection  on  "  the 
propulsion  of  a  plane  against  the  atmosphere "  by  means 
of  feathering  paddles  fixed  on  the  peripheries  of  revolving 
wheels,  the  paddles  being  made  of  flexible  material,  and 
collapsing  during  one-half  of  their  revolntion,  and  opening 
against  the  atmosphere  during  the  other  half. 

These  examples  illustrate  the  drift  of  invention  in  Eng- 
land, as  relates  to  artificial  flying,  previous  to  the  year  1866, 
when  renewed  interest  was  given  to  the  subject  by  the  or- 
ganisation of  the  Aeronautical  Society  of  Great  Britain, 
nndcr  the  presidency  of  the  duke  of  Argyll.  Of  oourse,  a 
much  larger  number  than  hero  descried  were  patented 
anterior  to  1866,  and  of  these  twenty -two  were  designed 
to  work  wholly  by  mechanical  means,  and  twenty  by 
snch  means  in  conjunction  with  balloons.  Of  these,  again, 
sixteen  bad  propellers,  eighteen  were  provided  with  rud- 
ders, ten  speeifled  steam  a*  the  motive-power,  twenty-four 
were  to  have  wings,  and  in  eight  tails  were  essential  to 
their  equipment.  Of  course,  several  of  these  devices  were 
shown  in  one  and  the  same  apparatus.  The  plans  evolved 
before  the  Aeronaatical  Booiety  were  for  the  most  part  re- 
vivals of  previous  systems,  but  the  discussions  led  to  the 
formulation  of  numerous  data  that,  perhaps,  may  be  of  nso 
as  the  basis  of  calculations  for  future  machines.  Aeeord- 
ing  to  elaborate  estimates  of  the  ratio  that  should  exist 
between  the  surface  of  an  aUrial  machine,  made  by  Mr. 
Thomas  May,  a  machine  with  one  horse-power  of  propel- 
ling power  should  have  1.455  sauare  feet  of  anstaining  sur- 
face, with  an  average  weight  or  one  and  one-tenth  ounoes 
to  the  square  foot.  By  increasing  the  power  to  that  of  four 
hones,  with  the  same  weight  of  machine  (100  pounds),  91 
square  feet,  with  an  average  of  1 7}  ounces  to  the  foot,  would 
be  required.  This  has  reference,  of  course,  to  the  area  of 
a  plane ;  and  the  deductions  are  followed  up  by  the  same 
writer  by  others  oouoeming  speed  at  different  angles  to  the 
horison,  as  follows :  "  Supposing,  fint,  that  the  angle  is 
45°  to  start  with,  and  the  speed  10  miles  an  hour,  the  thrust 
(of  the  propeller)  would  be  equal  to  the  load,  100  pounds ; 
but  as  it  gathers  way  the  thrust  decreases,  and  when  going 
17  miles  an  hour  the  angle  would  be  reduced  to  80°  and  the 
tbrnst  to  58  pounds ;  going  on  again  to  27  miles  an  hour, 
the  angle  would  be  reduced  to  20°  and  the  thrust  to  36.7 
pounds ;  and  still  further  increasing  the  speed  to  59  miles 
an  hour,  the  angle  would  be  10°  and  the  thrust  only  17 

{>ounds."  The  greater  angle  and  greater  thrust  with  the 
ower  speed  would  be  the  necessary  incidents  of  rising  at 
the  start.  Another  member,  Mr.  Harrison,  proposed  to 
propel  the  inclined  plane  by  an  apparatus  reaembling  a 
velocipede,  and  auapended  from  the  plane,  the  front  wheel 
to  actuate  two  propellera  rotating  in  opposite  directions,  in 
orSer  that  their  operation  should  not  twist  the  machine 
around,  and  located  one  on  each  side  of  the  rider.  But,  as 
we  have  seen,  no  mere  muscular  power  can  be  suflicient  for 
the  work,  and  hence  the  vital  necessity  of  a  motor  that 
shall  combine  great  power  with  little  weight.  The  efforts 
of  the  society  to  secure  such  an  engine  led  to  the  construc- 
tion of  at  least  one  steam-engine  of  remarkable  lightness 
in  proportion  to  its  power,  but  its  durability  may  be  ques- 
tioned. It  received  the  prize  of  £100  at  the  exhibition  of 
the  society  in  1868,  and  was  probably  the  lightest  ever 
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miido.  The  rollowing  sketch  i>  from  the  London  Jf«cAan- 
iet'  ilagatine:  "The  cylinder  wu  2  inches  in  diameter, 
stroke  3  inches,  and  it  worked  with  a  boiler  pressure  of 
100  ponnds  per  square  inch,  the  engine  making  300  rer- 
olations  per  minute.  In  the  jurors'  report  the  data  for 
estimating  the  power  are  taken  as  follows :  Area  of  piston, 
3  inches;  pressure  in  cylinder,  80  pounds  per  square  inch; 
length  of  stroke,  3  inches ;  velocity  of  piston,  160  feet  per 
minute ;  3  X  80  X 150  ==  36,000  foot-pounds.  The  weight  of 
the  engine  and  boiler  was  only  13  pounds.  The  engine, 
boiler,  car,  and  propellers  together  were  afterward  weighed, 
but  without  water  and  fuel,  and  were  found  to  be  It  pounds." 
The  ratio  of  weight  to  power  in  this  engine  is  remarkable, 
but  probably  strength  was  sacrifloed  to  lightness ;  and  even 
under  the  most  favorable  conditions  the  weight  would  doubt- 
less hare  to  be  somewhat  greater.  But  the  advance  is  man- 
ifestly great  when  it  is  remembered  that  the  engines  pro- 
posed for  Henson's  flying-machine  were  calculated  to  weigh 
150  pounds  per  horse-power.  The  load  of  fuel  and  water 
would  bo  a  serious  drawback,  but  it  is  just  within  the 
bounds  of  possibility  that  liquid  hydrocarbons  for  the  one 
and  air-condensers  for  the  other  would  obviate  the  exoes- 
■Ire  load.  Another  member,  Mr.  A.  Alexander,  C.  B.,  made 
the  following  estimate,  based  on  the  flight  of  a  pigeon 
weighing  two  pounds:  "ISO  completed  strokes  per  minute, 
the  centre  of  pressure  of  wings  moving  9  inches,  or  per 
eomplete  stroke  1  foot  0  inches;  then  1.&  feetX  180  strokes 
—  270  feet,  and  270  X  weight  of  bird,  or  2  pounds  =-  540  foot- 
pounds. This  in  a  minute  is  0.01 63  horse-power,  and  heneo, 
if  the  proportion  is  to  be  maintained,  one  horse-power 
must  not  weigh  over  122  pounds."  Allowing  15  per  cent, 
for  loss  in  transmission,  the  permissible  weight  would  be 
reduced  to  103.7  pounds  per  horse-power,  inolnding,  of 
course,  fuel,  water,  aerostat,  and  load.  Mr.  Alexander 
advocated  screw-propellers  as  equivalents  of  vibratory 
wings,  and  his  calculations  appear  to  have  had  special 
reference  thereto.  In  commenting  upon  Mr.  Alexander's 
paper,  Mr.  Wcnham  gave  the  results  of  his  own  observa- 
tions of  the  pelican,  a  bird  whoso  wing-strokes  can  be 
readily  counted.  The  number  of  strokes  being  70  per 
minute,  and  having  at  the  middle  of  the  wing  a  sweep  of 
2  feet,  the  weight  of  bird  21  pounds,  70x2X21  =2940 
foot-pounds,  or  ^  of  1  horse-powor — about  one-half  that 
of  a  man.  According  to  this  estimate,  1  horse-power  should 
sustain  231  pounds  in  a  flight  equal  to  that  of  the  pelican. 


Kaufmann's  Bird^Machlne. 

In  1869,  Mr.  Joseph  F.  Kaufmann,  an  engineer  of  Glas- 
gow, projected  a  bird-machine  worked  by  steam-power, 
with  wings  giving  120  strokes  per  minute,  and  a  pendent 
weight  designed  to  keep  the  machine  in  equilibrio  when 
elevated  in  the  air.  Lateral  guidance  was  to  bo  had  by 
means  of  a  flat  rudder  answering  to  the  tail  of  a  bird. 

The  first  projector  of  flying-machines  of  any  note  in  the 


II.  S.  was  Rufua  Porter,  who  at  the  date  of  the  present 


Bufus  Porter's  Afroport. 
writing  (Nov.,  1874)  is  still  living  at  New  Britain,  Conn., 
at  upward  of  fourscore  years  of  age.  He  claims  to  have 
conceived  the  main  features  of  his  "aeroport"  in  the  year 
1820,  but  it  was  not  until  1833  that  a  working  model  was 
oonstructed.  This  was  at  Bristol,  Conn.  Fourteen  years 
afterward  he  made  another,  which  was  exhibited  in  New 
York  City.  These  were  actuated  by  springs  connected  with 
propellers.  About  the  same  time,  or  a  little  later,  he  pro- 
ceeded to  Washington,  D.  C,  and  constructed  a  working 
model  operated  by  steam.  Porter's  apparatus,  it  must  be 
explained,  comprised  a  cigar-shaped  balloon,  with  a  car  or 
saloon  suspended  underneath,  the  car  carrying  the  motive- 

Eower  for  propelling  the  whole.  The  Washington  model 
ad  a  balloon  twenty-two  feet  in  length  and  four  feet  in 
diameter.  It  was  made  of  fine  oiled  silk  stretched  upon  an 
internal  skeleton  or  frame  consisting  of  twelve  rods  three- 
eighths  of  an  inch  in  thickness,  and  joined  at  their  ends  to 
form  the  pointed  extremities  of  the  balloon.  The  saloon, 
three  feet  below  the  balloon,  was  suspended  therefrom  by 
cords,  and  was  seven  feet  long,  ten  inches  in  diameter, 
furnished  with  a  n>w  of  miniature  windows  in  each  side, 
and,  except  that  it  was  square  in  its  cross-section,  con- 
formed on  a  smaller  scale  to  the  shape  of  the  balloon.  The 
machine  was  provided  with  a  pair  of  screw-propellers,  and 
with  " a  four-leaved  rudder;"  in  other  words,  one  having 
its  cross-section  thus,  -f .  This  model  rapidly  made  the  cir- 
cuit of  the  hall  in  which  it  was  tested  in  Washington.  8ood 
after  this  it  was  publicly  tried  in  the  Merchants'  Exchange 
in  New  York  City,  and,  as  one  of  the  journals  of  the  day 
declared,  '*  made  the  circuit  of  the  rotunda  eleven  times 
like  a  thing  instinct  with  life."  At  a  still  later  date  tho 
inventor  built  what  would  have  been  a  full  working  machine 
had  it  ever  been  quite  completed.  It  was  160  feet  long,  the 
balloon  being  16  feet  in  diameter  at  the  centre  and  made 
of  varnished  linen;  the  oar  or  saloon  was  60  feet  in  length 
and  8  in  diameter,  and  contained,  within  a  chamber  6  feet 
by  5  in  horizontal  area,  the  steam-engine  designed  to  fur- 
nish motive-power  to  a  pair  of  six-bladed  propellers,  con- 
necting with  the  engine  by  endless-chain  belts.  The  rud- 
der was  four-leaved,  as  in  the  smaller  models,  and  capable 
of  vertical  or  horizontal  adjustment  by  four  steering  lines 
extended  to  and  within  the  saloon.  The  buoyant  power  of 
this  apparatus,  over  and  above  its  own  weight,  would  have 
been  700  pounds  bad  it,  as  was  intended,  been  filled  with 
hydrogen  gas.  But  it  failed,  because  it  was  found  impos- 
sible to  prevent  the  leakage  of  tho  hydrogen  to  an  extent 
that  wholly  destroyed  the  lifting  power  of  the  balloon. 
The  production  of  a  varnish  practically  impervious  to  the 
thinner  gases,  notably  of  hydrogen  itself,  is  one  of  the 
most  important  problems  yet  to  be  solved  before  the  balloon, 
cither  alone  or  in  conjunction  with  operating  meohanitm, 
will  develop  its  fullest  utility. 


Harriot's  Avitor. 

In  1869,  Porter's  cigar  balloon,  with  certain  additions, 
was  revived  at  Shell  Mound  Lake,  Cal.,  by  Mr.  Frederick 
Marriot,  who  termed  it  the  "  Avitor."  The  balloon  had  a 
length  of  37  feet  and  a  diameter  of  8,  and,  like  that  of 
Porter,  tapered  to  points  at  the  ends.  It  was  surrounded 
by  a  longitudinal  frame  of  wooden  strips  firmly  wired  to- 
gether, the  frame  being  attached  in  position  by  bands  and 
straps.  This  frame  was  provided  at  its  forward  half  with 
two  laterally  projecting  wings,  and  at  the  rear  was  fur- 
nished with  the  four-leaved  rudder,  and  at  tho  sides  by 
two  projioUers  operated  by  a  small  steam-engine.  This 
apparatus  worked  well  in  a  still  atmosphere,  but  proved  a 
failure  in  brisk  winds. 

Another  American  flying-machine  was  that  devised  by 
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8.  f.  Andrews,  and  tried  with  nnmrtain  resulta  in  tha  ri- 
sinitj  of  New  York  about  the  same  time  that  the  Avitor 
was  the  subject  of  experiment  in  California.  In  this  the 
balloon  oomprised  three  c;lindroida  with  pointed  enda 
(eaoh  ejlindroid  100  feet  long  and  20  in  diameter)  secured 
in  position  side  by  side.  The  balloon,  as  thus  oonstruoted, 
sontained  upwards  of  80,000  oubio  feet  of  gas,  and  had  a 
bnojant  power  of  about  5700  pounds.  The  balloon  was 
famished  with  a  rudder,  and  had  suspended  30  feet  below 
it  a  saloon  1 6  feet  long,  in  which  was  a  ballast-oar  capable  of 
being  moved  from  end  to  end  of  the  saloon.  B;  bringing 
the  ballast-car  to  one  end  of  the  saloon  the  apparatus  was 
made  to  incline  from  10°  to  20°;  and  the  balloon,  rising 
with  a  surfaoa  of  6000  square  feet,  moving  against  the  sn- 
perinoumbent  atmosphere,  was  expected  to  move  forward 
m  the  direction  of  its  elevated  end  simultaneously  with 
its  asoent,  ballast  being  thrown  out  to  secure  the  latter. 
About  the  year  1866  a  flying-machine,  comprising  a  metal 
oigar*shaped  body,  furnished  with  propellers,  was  con- 
structed under  the  auspices  of  the  h.  S.  government,  but 
is  reported  to  have  been  finally  abandoned. 

Of  proposed  maehincs  that  have  attracted  less  attention, 
because  evidently  less  plausible  in  their  theory  of  opera- 
tion, a  few  may  be  mentioned  as  illustrating  the  difierent 
principles  of  construction  on  which  inventors  have  pro- 
posed to  work.  Among  these  was  the  steam-rocket  flying- 
machine,  in  which  a  fish-shaped  balloon,  furnished  with 
the  four-leaved  rudder,  was  to  carry  beneath  it  a  oar  for 
passengers  and  a  steam-boiler,  from  which,  through  suit- 
ably arranged  pipes,  steam  was  to  be  carried  to  the  rear 
of  the  balloon,  and  there  ejected  against  the  atmosphere. 
Another  is  a  modification  of  the  two-propcUer  plan,  with- 
out a  balloon,  which  has  met  with  much  favor  among  Eng- 
lish projectors,  the  two  propelling  wheels  revolving  in  op- 
posite directions  to  counteract  any  tendency  of  the  machine 
to  turn  around.  In  the  modification  just  indicated  the 
propellers  are  arranged  horizontally  on  opposite  ends  of  a 
Donzontal  bar,  and  worked  by  crank  and  suitable  gears, 
rods,  etc.  by  manual  power  of  passengers  in  a  oar  sus- 
pended from  the  bar. 

The  available  data  on  artificial  flying  are  scant,  and  the 
facts  here  given  have  been  derived  from  isolated  and 
widely-scattered  sources.  The  British  patent-office  has  pub- 
lished io  pamphlet  form  brief  extracts  of  English  patents, 
prior  to  1866,  relating  to  aeronautics.  The  London  me- 
chanical journals  reported  with  considerable  fullness  the 
proceedings  of  the  Aiironautical  Society  during  its  exist- 
ence, and  the  U.  S.  patent-office  reports,  if  diligently 
searched,  will  be  found  to  show  some  curious  devices,  of 
which,  for  want  of  space,  no  mention  has  here  been  made. 
(For  a  thorough  mathematical  investigation  the  reader  is 
referred  to  that  of  M.  Ouitube  Lavbert,  Dc  la  locomo- 
tion m/cnniqite  daiu  I'air  et  dans  Veau^  Paris,  1S64;  also 
for  summary  thereof  to  AIbonautics.  by  Gen.  J.  0.  Bar- 
HABD,  V.  S.  Army.)  Jahes  A.  Wbitkkt. 

FIr'ing  Dragon,  or  Flr'ing  Lizard,  »  name  ap- 
plied to  a  species  of  liiards  belonging  to  the  genus  JJraeo 
and  closely  allied  genera  of  the  family  Agamidic,  in  which 
the  ribs  are  elongated  and  exserted,  supporting  lateral  ex- 
pansions of  membrane  which  serve  the  animals  as  par^ 
chutes.  The  type  of  the  group  is  Draco  volant  of  the  Indian 
Arebipelago.  The  term  flying  dragon,  in  addition  to  its 
mythologioal  application,  has  sometimes  been  applied  to 
the  extinct  Plerodactyliu.  E.  C.  U.  Day. 

FlT'ing  Fish,  a  term  applied  to  various  fishes  that  are 
enabled  by  means  of  veiy  enlarged  and  elongated  pectoral 
fins  to  support  tbemselres  for  a  brief  time  in  the  air.  Of 
these  the  most  remarkable  are  species  of  the  family  Exo- 
eoetida,  and  others  of  the  genus  JMctylopterut  of  the 
Triglidiis  or  family  of  gurnards. 

Fly'ing  Fox,  a  name  sometimes  given  to  the  Oaleopilk- 
eciu,  but  more  frequently  applied  to  the  fox-bats,  or  bats 
of  the  genus  Pteropm.  E.  C.  H.  Dat. 

Flying  Gnrnard.    Sec  DAcrYLOPTEnDS. 

Fly'ing  Le'mar,  an  aberrant  form,  variously  classified 
with  the  Insectivora,  the  Cheiroptera,  or  placed  near  the 
Lcmuridfls,  amongst  the  Qnadramana.  Oairopithefuit,  hav- 
ing a  parachute-like  membrane  extending  between  the  fore 
and  hind  limbs,  and  thenoo  to  the  tail,  is  popularly  known 
by  this  name.  B.  C.  H.  Day. 

Flying-Machine  (addendum  to  AISkoxavtics).  The 
experimental  construction  of  M.  Dupuy  de  LOme  (see  above 
article,  vol.  i.)  is  styled  by  him  '*  L'Airuatat  dirigeitbh 
muni  d'un  proputieur,"  and  is  described  with  an  account 
of  an  experimental  ascension  given  by  the  inventor  him- 
self, in  toe  Berne  Maritime  el  Coloninlc,  vol.  xxxiv.,  1872; 
also,  more  briefly,  in  Engineering,  Mar.,  1872,  and  Pro/, 
Paperi  R.  E.,  vol.  zxi.  The  aerostat  consists  of  a  fusiform 
balloon  (a  figure  generated  by  an  arc  of  a  circle  turning 
about  a  horizontal  axis)  and  a  suspended  oar,  to  which  by 


a  central  shafl,  with  screw-blades,  the  motive-power  is  ap- 
plied. The  balloon  is  made  of  silk,  kept  always  distended 
by  means  of  a  smaller  internal  balloon,  into  whiob  atmo- 
spheric air  can  be  pumped  in  ease  the  outer  one  by  escape 
of  gas  becomes  flabby.  The  car,  of  light  material,  long 
and  narrow  (somewhat  boat-shaped),  is  suspended  by  an 
arrangement  of  netting  peculiar  and  regaraed  as  an  im- 
portant discovery.  The  length  and  greatest  diameter  of 
the  balloon  are  118}  and  48}  feet  respectively;  length  and 
greatest  width  of  car,  4U  apd  10}  feet;  diameter  of  driving 
screw,  29}  feet.  The  screw  is  driven  by  four  or  by  eight 
men,  working  at  a  crank  {treuil) :  the  steering  rudder  is  a 
triangular  sail  attached  to  a  boom,  10}  feet  long,  beneath 
the  balloon,  and  worked  by  steering  ropes  led  down  to  tho 
oar.  With  eight  men  an  estimated  speed  of  12}  kilomilres 
(8  miles)  per  hour  could  be  obtained.  Total  weight,  1.7& 
tons;  of  crew,  provisions,  etc.,  1.45;  or  3.85  tons  in  all, 
whiob  is  about  the  ''ascensional  force"  of  the  balloon.  A 
successful  "trial-trip"  was  made  at  Vinoennes,  Feb.,  1872, 
and  a  speed  of  about  10}  kilometres  (6  miles)  attained. 
This  balloon  would  carry  an  eight-horse  power  steam- 
engine  (provided  the  risk  of  fire  in  connection  with  a 
hydrogen  gas  balloon  be  overcome),  which  would  give  a 
speed  of  22  kilometres  (14}  miles). 

A  Spanish  engineer,  H.  E.  Ueris,  has  recently  published 
a  memoir,  in  which,  concurring  with  M.  Lambert  (see  vol. 
i.)  as  to  the  principles  govern  ing/urm,  be  differs  as  to  the 
principle  of  self-sustcntation,  maintaining  that  the  aerial 
ship,  made  heavier  than  the  air,  must  depend  upon  me- 
chanical power  not  only  for  horitonlal  propulsion,  but  for 
sustontation.  In  this  he  differs  less  from  Do  Bruignoc, 
whose  inclined  planes  are  analogous  to  the  rudder  for  ver- 
tical steering  or  "parachute"  of  Herii.  He  sums  up:  To 
navigate  the  air,  the  balloon  must  give  way  to  the  ae'rial 
ship;  iron  to  aluminium  for  a  Bebrens  rotary  engine; 
steam  to  vapor  of  ether,  with  petroleum  for  combustible. 
His  propeller  consists  of  two  driving  helices  on  the  same 
axis,  but  turning  contrariwise.  (See  Sevne  Maritime  et 
Coluniule,  Apr.,  1875.)  J.  G.  Barnard. 

Fly'ing  Pha'langer,  a  name  given  to  several  mar- 
supials of  Australia  and  tho  neighboring  islands  which  are 
surprisingly  like  the  flying  squirrels  in  appearance  and 
habits.  They  are,  in  fact,  the  marsupial  representatii  es 
of  those  squirrels.  The  species  aro  rather  numerous.  The 
largest,  the  Petavrue  jlavireiiler,  is  twenty  inches  long,  and 
its  tail  measures  eighteen  inches.  The  smallest,  Aerobatee 
pygmseu;  is  two  inches  long,  and  its  tail  is  of  the  same 
length.  One  of  the  most  beautiful  of  these  creatures  is  the 
Pelntirut  ariel. 

Fly'ing  Sqnid,  a  name  given  to  the  Cephalopods  of 
the  genus  (humatirejihet,  of  which  there  are  some  fourteen 
species  known,  varying  in  length  from  one  inch  to  four 
feet.  They  have  a  remarkable  power  of  leaping  from  the 
water,  whence  tho  name.  They  are  preyed  upon  by  sperm- 
whales,  birds,  and  fishes,  and  are  largely  employed  as  bait 
by  fishermen.  The  pen  or  bone  is  ribbed.  One  species  is 
greatly  prized  as  food  at  the  Sandwich  Islands. 

Fly'ing  Sqnir'rei  {Pleromi/t,  Cuv.),  aremarknbic  genua 
of  the  Sciurida-,  characterized  by  a  hairy  expansion  of  tho 
skin  between  the  fore  end  hind  limbs,  by  which  tho  animal 
is  enabled  to  glide  from  tree  to  tree  in  very  prolonged  leaps. 
The  common  species  of  tho  U.  B.  is  Pteromyt  volncella. 

Flynn,  tp.  of  Sanilac  co.,  Hich.     Pop.  131. 

FiyaWheei,  the  heavy  wheel  attached  to  engines  end 
various  kinds  of  machinery,  and  designed  to  act  as  a  reser- 
voir of  living  foroe  or  momentum.  It  serves  to  carry  tho 
motion  of  cranks  beyond  dead-points,  and  tends  to  equalize 
motion  when  the  work  is  variable  in  character. 

POj  the  Chinese  Boodoha  (which  seo),  often  confounded 
with  Fo-Hi  (Fuh-hi),  with  whom,  however,  he  has  noth- 
ing in  common.  The  name  is  derived  item  B»ddhn,  of 
which  word  it  is  a  very  corrupt  form. 

Fobes  (Perez),  LL.D.,  b.  at  Bridgewater,  Mass.,  Sept. 
21, 1742,  graduated  nt  Harvard  University  in  1762,  and  was 
ordainetl  at  Raynham,  Mass.,  Nov.  19, 1760 ;  in  1780  became 

frofessor  of  natural  philosophy  in  the  College  of  Rhode 
sland.  Published  Sermon  on  the  Death  of  Pre:  Manning, 
1791 ;  Election  Sermon,  1775 ;  and  Topographical  Detcrip- 
tion  of  Raynham,  in  1794.     D.  Feb.  23,  1812. 

Fo'cas  [Lat., "  hearth,"  "  fire-place"],  a  point  at  which 
rays  of  light  meet  after  deviation  oy  a  lens  or  mirror. 

Focus  OF  A  Co.vic  Sectios.  a  point  on  the  principal 
axis  through  which  a  double  ordinate  to  that  axis  is  equal 
to  the  parameter.  The  ellipse  and  hyperbola  have  each  two 
foci,  and  the  parabola  has  one.  In  all  tho  conic  sections  the 
foci  possess  the  remarkable  property  that  they  are  the  only 
points  in  the  plane  of  the  cur\-o  from  which  the  distance  to 
any  point  of  the  curve  can  be  expressed  rationally  in  terms 
of  the  abscissa  of  that  point.    The  name/oc>  was  given  to 
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these  point!  ftomthe  property  that  TAjra  of  light  proceeding 
fhim  one  fooiu  and  reflected  from  the  odrre  pan  through 
the  other  fooui.  In  the  tlliptt  rayg  of  light  from  one  focaa 
lefleotad  from  the  curve  pu>  directly  through  the  other 
fooua;  in  the  kgperbola  raya  of  light  from  one  foena  ra- 
Hocted  fhim  the  curve  take  auoh  diiectiona  that  on  being 
produced  backward  thej  will  paaa  through  the  other  focus ; 
10  the  parabola  we  may  auppoae  a  second  focna  on  the 
principal  axia  at  an  infinite  distance,  in  which  case  raya 
from  either  focus  reflected  by  the  curve  will  go  to  the  other 
focua.  In  the  last  case  raya  from  the  aecond  focus  are  par- 
allel to  the  principal  axis,  and  aiter  reflection  they  go  to  the 
first  focua ;  raya  from  the  first  focua  are  parallel  to  the  prin- 
cipal axia  after  reflection.  If  either  of  these  ourvea  is  re- 
TolTed  about  ita  principal  axia,  it  will  generate  a  aarfaoe 
of  rorolation  whoao  foci  are  identical  with  those  of  the  gen- 
erating carve.  Rays  of  light  from  either  focua  of  snob  a 
■urface  will  be  reflected  from  the  surface  in  accordance  with 
the  laws  already  explained. 

Focus  or  Jl  Lews  or  Mibror.  The  point  from  which  raya 
of  light  proceed  before  being  deviated  by  a  lens  or  mirror  is 
called  a  radiant  point ;  if  the  rays  converge  before  deviation, 
they  must  be  produced  beyond  the  lena  to  meet,  and  thia 
point  of  meeting  ia  called  a  virtual  radiattt.  The  point  at 
which  the  raya  meet  after  deviation  is  called  $t/oe<uf  if 
the  deviated  raya  diverge  after  deviation,  they  must  be 
produced  backward  to  meet,  and  thia  point  of  meeting  is 
oalled  a  virtual  /oetu.  The  radiant  point  and  focua  are 
reciprocal;  that  la,  if  the  focua  be  taken  aa  a  radiant,  the 
radiant  will  become  the  focua.  Any  two  pointa  so  related 
with  respect  to  a  lena  or  mirror  are  called  conjugate  foci. 
The  principal  foeut  of  a  lena  or  mirror  ia  the  focus  that 
corresponds  to  raya  parallel  to  the  axia.  In  this  caae  the 
radiant  point  ia  on  the  axia  at  an  infinite  distance.  Raya 
proceeding  from  the  principal  focua  are  ao  deviated  aa  to  be 
parallel  to  thia  axia.  In  this  caae  the  focus  ia  on  the  axia 
at  an  infinite  distance.  In  all  cases  the  conjugate  foci  are 
on  a  lino  through  the  optical  centre  of  the  lens  or  mirror. 

W.  G.  Pbck. 

Foe'taS  [Idkt.  /atu*  or  /eliu,  originally  a  verbal  noun 
from  the  obaoleta  /eo,  to  "  generate  "J,  the  name  given  to 
the  young  of  viviparous  and  oviparous  animals  from  the 
time  of  their  complete  formation  until  birth.  To  the  stages 
of  development  preceding  the  formation  of  all  the  parts  the 
term  embryo  is  applied.  In  general  use  the  young  of  the 
hitman  species  is  meant  when  the  word  /aitu  is  used,  and 
in  that  sense  it  will  be  employed  in  thia  article. 

The  brief  history  of  the  embryo  and  foetus  ia  aa  follows : 
A  germ-ccll  (ovum)  and  a  sperm-cell  (spermatosoon),  com- 
ing in  contact  with  each  other,  unite,  moat  probably  by  the 
paaaage  of  the  latter  through  the  envelope  and  into  the  aub- 
atance  of  the  former.  A  peculiar  vital  power  reaidos  }n  the 
germ-cella  and  apcrm-cella  after  union,  which  ia  without 
parallel  elsewhere.  The  germ-cell  discharged  from  the 
ovary,  if  uninfluenced  by  the  presence  of  a  sperm-cell,  pur- 
auea  a  retrograde  oourae,  and  finally  diaappears.  xhe 
sperm-cell  discharged  from  the  testicle,  after  a  time,  the 
exact  limits  of  which  are  not  known,  likowiae  perishes. 
Each  of  these  cells  by  itself,  therefore,  only  retains  its  vi- 
tality for  a  short  time  after  it  ceases  to  bo  an  integral  part 
of  the  ovary  or  testicle  which  produced  It.  But  as  soon  aa 
union  Iiaa  taken  place  there  ia  a  generation  of  a  new  vital 
foroe,  which  enablea  thorn  not  only  to  lire,  but  to  expand 
into  the  development  of  all  the  organs  and  tisauea  of  the 
body ;  and  thia  without  any  other  assistance  than  that  de- 
rived from  the  abaorption  of  nouriahment  from  the  blood 
of  the  mother. 

Aa  the  result  of  such  union  of  the  cells,  there  first  appeara 
a  breaking  up  of  the  aubstanoe  of  the  ovum,  ao  as  to  form 
two  layen  or  cells,  from  the  external  of  which,  by  progres- 
sive development,  are  formed  the  body,  head,  and  limbs, 
while  from  the  internal  the  atomaoh,  liver,  intestines,  etc. 
and  generative  apparatus  are  developed.  After  the  forma- 
tion of  these  two  layers  there  appears  a  longitudinal  groove 
on  the  surface  of  the  external  layer,  called  the  "  primitive 
trace."  Thia  widena  and  becomea  club-shaped  anteriorly 
and  pointed  posteriorly ;  and  at  the  same  time,  by  rapid 
increase  of  the  thickness  of  the  walls  on  either  side  of  it, 
these  meet  together  and  unite,  thus  converting  the  prim- 
itive trace  into  a  tubular  canal,  which  is  enclosed  on  all 
sides.  In  thia  eanal  nerve-tissue  is  developed,  and  it  be- 
comes the  spinal  cord,  while  its  enlarged  anterior  extremity 
becomes  the  brain.  Prolongations  of  the  thickened  portion 
which  behind  shuts  in  the  primitive  trace  push  on  anteriorly 
from  either  aide,  and  are  called  the  "abdominal  plates." 
They  finally  meet  in  the  front  of  the  body  and  unite  in  the 
median  line.  At  the  bottom  of  the  primitive  trace,  and  par- 
allel with  it,  is  a  cartilaginous  cord,  which  later  on  becomes 
bony  and  constitutes  the  backbone,  while  from  its  sides  pro- 
cesses pass  down  in  the  abdominal  plates  to  form  the  riba. 

Very  aoon  two  anterior  offshoots  from  the  body  appear,  | 


and  two  posterior.  It  ia  by  a  prolongation  of  thcae  that 
the  arms  and  legs  are  formed ;  and,  curiously  enough,  their 
development  takes  place  in  a  direction  contrary  to  what 
we  would  expect.  Hirst  of  all,  the  fingers  and  toes  appear; 
then  the  wrists  and  aoklea ;  then  the  fore  arms  and  up ; 
then  the  elbow  and  knee  joints ;  then  the  arms  and  thigbi ; 
and  finally  the  shoulder  and  hip-joints.  In  the  head  the 
various  organs  of  the  brain  are  being  formed,  and  as  off- 
shoots from  the  oerabral  reaicles  we  have  the  eyea,  which 
at  first  are  wide  apart  and  sitoated  on  the  aidea  of  the 
head,  but  which  afterwards  come  to  be  nearer  together  and 
in  the  front  of  the  face,  owing  to  the  more  rapid  growth  of 
the  poaterior  and  lateral  parts  of  the  head;  by  which 
means  the  relative  position  of  the  parts  in  front  is  changed. 
The  ears  also  are  formed  from  onahoota  of  other  cerebral 
vesicles.  The  eyelida  are  formed  by  prolongationa  of  the 
integument,  which  grow  so  rapidly  that  by  the  end  of  the 
second  month  they  are  in  contact  with  each  other,  and  their 
edges  grow  together  and  remain  adherent  until  the  aeventh 
month. 

The  skin  at  first  is  very  thin  and  transparent,  but  it 
gradually  becomes  thicker,  and  is  so  plentifully  supplied 
with  blood-veasels  that  even  at  birth  it  ia  very  ruddy  in 
color.  The  haira  are  a  part  of  the  integument,  and  appear 
at  about  four  and  a  half  montha.  The  nails  commence  to 
grow  about  the  third  month,  but  their  complete  formation 
ia  delayed  until  the  fifth. 

Simultaneously  with  the  processes  just  described  other 
changes  are  going  on  in  the  itUemal  /nyerof  oells.  At  first 
a  spherical  membrane,  it  gradually  becomea  elongated,  and 
forma  a  nearly  atraight  oylindrical  tube.  Its  further  changes 
conaiat  in  its  increase  in  length  and  diameter,  and  its  be- 
coming very  much  convoluted.  Thia  ia  the  Inteatine,  and 
its  anterior  extremity  widens,  with  a  constricted  orifice,  to 
form  the  stomach.  As  yet  there  is  no  communication  be- 
tween it  and  the  ontaide  of  the  body,  neither  is  there  any 
division  of  the  trunk  into  abdomen  and  cheat.  The  next 
thing  is  the  formation  of  a  mouth  by  the  liquefaction  of  a 
part  of  the  front  of  the  face.  By  a  continuance  of  the  same 
process  a  canal  ia  excavated  from  the  back  of  the  mouth, 
or pharynXf  aa  it  is  oalled,  down  into  the  stomach;  and  in 
thia  way  the  gullet  is  formed.  Upon  each  side  of  this,  by 
a  protrusion  which  atarta  from  the  pharynx,  the  longs  are 
formed,  which  grow  downward  into  the  abdomen.  Then  a 
partition  atretchea  ocroas  this  which  divides  it  into  two 
portions.  The  partition  ia  the  diaphragm,  and  the  cavity 
above  it  ia  the  cnest,  containing  the  lungs  and  the  heart — 
an  organ  which  makes  its  appearance  some  time  before  the 
fifteenth  day  aa  an  outgrowth  from  the  fibroua  coat  of  the 
intestine. 

Bcaidea  the  inteatinea,  the  abdomen  oontaina  the  liver, 
pancreas,  spleen,  kidneys,  and  internal  organs  of  genera- 
tion. The  liver  takes  its  origin  from  the  upper  part  of  the 
inteatine  during  the  third  week.  Tlus  organ  is  from  the 
first  of  very  large  site  comparatively,  for  between  the  third 
and  fifth  weeks  it  weighs  half  as  mnch  as  the  whole  of  the 
body.  From  thia  time  on  ita  proportionate  weight  dimin- 
ishes until  birth.  By  the  third  month  the  gall-bladder  ia 
formed,  and  during  the  next  aiz  weeks  various  changes  take 
place  looking  toward  the  complete  histological  development 
of  the  organ,  which  by  the  end  of  thia  time  ia  fully  aceom- 
piiahed.  In  the  neighborhood  of  the  liver,  a  little  idTter  its 
formation,  the  spleen  and  panereaa  are  developed.  The 
kidneye  themaolves  do  not  appear  until  the  seventh  week, 
but  as  early  aa  the  end  of  the  fourth  week  bodies  of  very 
similar  structure,  and  having  the  same  function,  are  to  be 
seen  in  eaoh  aide  of  the  abdomen,  which  rapidly  grovr 
until  they  extend  over  ita  whole  length.  These  sit* 
the  "  Wolffian  bodies,"  and  as  their  function  is  temporary 
their  existence  is  short.  Gradually  becoming  smaller,  they 
disappear  in  the  early  part  of  the  third  monUi,  the  kidneys 
having  by  this  time  grown  sufficiently  large  to  perform  the 
duties  for  which  the  Wolffian  bodies  were  created.  Direct- 
ly in  front  of  the  latter,  which  are  themselves  in  front  of 
the  kidneys,  at  the  end  of  the  seventh  week  thoae  inter- 
nal organs  of  generation  begin  to  he  formed  which  are 
known  as  the  "pars  genitalia  "  of  the  "uro-gcnital  ainus." 
At  thia  early  period  they  are  preoiaely  alike  for  both  aezes, 
but  oa  development  proceeda  they  acquire  the  characters 
belonging  to  each  sex.  The  "para  urinaria"  of  the  "  aro- 
genital  ainua,"  aepanted  by  a  partition  from  the  "pars 
genitalia,"  contains  the  termination  of  the  ducts  leading 
from  the  kidneys,'  and,  gradually  growing  in  an  upwaird 
direction,  becomes  the  urinary  bladder. 

It  remains  to  describe  the  manner  in  which  the  embi70 
and  foetus  obtain  the  nourishment  necessary  for  their  grow  tb. 
It  will  be  remembered  that  the  internal  layer  of  cells  be- 
comes elongated  to  form  the  intestine.  Within  this  layer 
is  contained  the  yolk  of  the  egg,  which  consists  of  albu- 
minona  and  fatty  material.  But  the  whole  of  thia  layer 
does  not  go  to  the  formation  of  the  inteatine.    A  part  of  it 
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beeonaa  ihnt  oot  of  th*  body  by  the  rapid  growth  of  the 

abdominal  plates.     That  portion  whioh  is  shut  out,  and  eon- 
tains  mneh  of  the  nntritiona  yolk,  is  ealled  the  "  umbilieal 

reslola,"  and  its  oarity  is  oontinnons  with  the  oarity  of  the 
intestine  by  a  small  opening  for  a  short  time.     The  lint 
sonrishment  of  the  embryo  is  derired  by  the  liqnefaatlon 
and  direct  absorption  of  the  jrolk.     Very  soon,  howerer, 
two  blood-Tessels  shoot  ont  fh>m  the  heart,  and,  bending 
btekward,  unite  into  one  trunk,  from  which  branohes  are 
giren  off  to  supply  different  parts  of  the  embryo,  and  also 
to  form  a  network  of  Tessels  orer  the  surface  of  the  umbil- 
ical regicle  and  the  membrane  immediately  surrounding 
the  embryo.^   This  network  is  called  the  "  area  vasculosa," 
and  it  is  in  it  that  the  absorption  of  the  liquefied  food-yolk 
takes  place.     The  blood  of  the  area  rascnlosa,  surcharged 
with  nutritiona  materials,  is  returned  to  the  body  of  the  em- 
bryo by  two  veins  called  "  ompbalo-mesenteric,"  while  the 
blood  sent  to  it  from  the  body  goes  by  two  arteries,  also 
ealled  ompbalo-mesenteric.     Before  long  the  two  omphalo- 
mesenteric arteries  and  veins  are  replaced  by  one  trunk 
each.     Oradually,  the  food-supply  of  the  umbilical  vesicle 
becoming  exhausted,  it  shrivels  up,  and  the  omphalo-me- 
senterio  artery  and  vein  become  proportionately  insignif- 
icant.   By  this  time  the  growth  of  the  embryo  has  assumed 
SQoh  proportions  that  a  new  food-supply  must  be  procured, 
and  also  a  means  of  discharge  for  its  own  used-up  materials. 
The  organ  which  now  appears  to  perform  this  double  office 
is  the  "  placenta,"  or  afterbirth,  as  it  is  eommonly  called. 
Both  the  fcetua  and  the  mother  contribute  to  the  prodnetion 
of  this  organ.     The  embryo  furnishes  itself  almost  imme- 
diately with  a  membranous  covering  called  the  "  chorion." 
At  first  smooth,  it  very  soon  becomes  velvety  by  the  growth 
from  its  surface  of  minute  projections,  whioh  give  off  nu- 
merous small  branohes  like  the  roots  of  a  tree.     At  about 
the  end  of  the  seeond  month  the  chorion  commences  to  get 
smooth  by  the  gradual  disappearance  of  the  velvety  growths 
over  two-thir<ta  of  its  snrnee.     Those  of  the  remaining 
third  continue  to  increase  and  grow,  and  minute  blood- 
vessels from  the  intestine  of  the  embryo  penetrate  them  to 
their  fkrthest  extension.    Turning  now  to  the  uterus  of  the 
mother,  we  find  that  as  soon  as  impregnation  has  taken 
place  its  mucous  membrane  becomes  thiekened  and  its  blood- 
supply  inoreased.      In  its  natural  condition  this  mncous 
membrane  has  a  great  number  of  little  depressions  or  fol- 
licles in  it,  each  one  of  which  is  surrounded  by  a  moderately 
close  network  of  blood-vessels.     As  soon  as  the  impreg- 
nated egg  finds  its  way  into  the  womb  it  is  grasped  by  its 
mucous  membrane,  which  rapidly  thiekens  and  grows  up 
around  it,  so  that  after  a  while  the  embryo  is  entirely  shut 
up  in  a  wall  of  uterine  mucous  membrane.     The  projections 
on  the  surface  of  the  chorion  immediately  insinuate  them- 
selves into  the  follicles  of  the  mucous  membrane,  which  in- 
srease  in  site  to  correspond  with  their  continued  growth. 
The  macons  membrane  which  is  in  oontaet  with  that  portion 
of  the  ehorion  which  is  becoming  smooth  grows  thinner  and 
thinner  by  expansion  flrom  the  enlarging  embryo,  while  at 
that  spot  where  the  villosities  are  insreasing  it  becomes 
thicker  and  more  vaicnlar.     The  villosities,  which  at  first 
merely  penetrated  the  uterine  follicles,  now  become  adherent, 
,  and  the  walls  of  the  rtllosities  and  follicles  fnse  together. 
The  blood-vessels  surrounding  the  follicles  inrf^ease  to  such 
an  extent  that  each   follicle   seems    to  be   bathed   in  a 
lake  of  blood.     The  wall  just  described  now  disappears, 
the  walls  of  the  uterine  and  fcetal  blood-vessels  oome  in 
contact  with  each  other,  and,  finally  fusing  together,  the 
plaeenta  is  formed.   It  is  therefore  a  mass  of  blood-veseels, 
derived  partly  from  the  mother  and  partly  from  the  foetus. 
It  oommences  to  grow  about  the  latter  part  of  the  seeond 
month,  and  its  strnoture  is  completed  oy  the  end  of  the 
third. 

The  blood-vessels  passing  from  the  foetus  to  the  plaoenta 
and  back  again  are  four — two  umbilical  arteries  and  veins. 
After  a  time  one  of  the  reins  disappears,  leaving  two  ar- 
teries and  one  vein,  which,  being  twisted  together,  form 
the  "  umbilical  cord."  The  blood  of  the  foetus  therefore, 
contaminated  by  circulation  through  its  body,  is  sent 
through  the  umbilical  arteries  to  the  plaoenta.  Here  it  is 
brought  into  almost  actual  contact  with  the  blood  of  the 
mother.  From  it  it  takes  oxygen  and  nutritious  ingredi- 
ents, and  to  it  it  gives  up  carbonic  acid  and  exorementi- 
tiona  matters,  and  returns  to  the  foetus  by  the  umbilical 
vein. 

Daring  the  time  of  the  placental  cirftulatlon  the  course 
of  the  blood  in  the  foetus  is  as  follows  (see  diagram) :  The 
pure  blood  returning  from  the  placenta  by  the  umbilical 
vein  goes  at  once  to  the  liver,  a  part  of  it  supplying  that 
organ,  while  another  part  passes  directly  through  it  by  the 
"  duotus  venostts  "  to  enter  the  "  inferior  vena  cava."  The 
blood  of  the  inferior  vena  cava  passes  up  into  the  "  right 
auricle,"  whence,  being  directed  by  the  "EustaehTan 
Talve,"  it  goes  into  the  "  left  auricle  "  through  the  "  for- 


amen ovale."     From  thenoe,  passing  into  th*  "left  ren- 
tiiele,"  it  is  diaobarged  into  the  "aorta,"  and  anpt^liea 
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mainly  the  head  and  upper  limba.  The  blood  returning  to 
the  "  right  auricle  "  by  tne  "  superior  vena  cava  *'  passes  at 
once  into  the  "  right  ventricle,  and  from  this  to  the  "  pul- 
monary artery."  A  small  part  of  this  blood  is  sent  to  the 
lungs  (for  at  this  time  they  are  in  a  rudimentary  condi- 
tion), but  by  far  the  greater  part  passes  through  the  "  duc- 
tus arteriosus  "  into  the  aorta,  from  whence  it  is  distributed 
throughout  the  body. 

This  mode  of  circulation  remains  until  birth,  when  the 
ductus  venosus  and  ductus  arteriosus  become  obliterated, 
the  foramen  ovale  becomes  closed,  and  the  Eustachian 
valve  disappears.  By  means  of  these  changes  all  tho 
blood  of  the  veoous  system  is  carried  to  the  right  auricle 
to  be  discharged  into  the  right  rentricle,  from  which  it 
goes  to  the  lunga  by  the  pulmonary  artery.  After  becom- 
ing ai'rated  in  the  lungs  it  returns  by  the  "  pulmonary 
veins  "  to  the  left  auricle,  through  which  it  passes  into  the 
left  ventricle,  and  from  •tbenee  into  the  aorta,  through 
whieb,  by  its  branches,  it  is  distributed  to  the  whole  of  the 
general  system.  This  is  the  plan  of  the  adult  circulation, 
and  it  continues  through  life  without  change. 

The  development  of  the  foetus  goes  on  without  producing 
any  conscious  impresaiona  in  the  mother,  other  than  certain 
sympathetio  conditions  in  other  organs,  until  "quicken- 
ing, which  commonly  occurs  about  the  eighteenth  week. 
Hence  many  suppose  that  a  child  is  without  life  until  that 
time.  But  we  have  seen  that  the  foetus  is  endowed  with 
life,  growth,  and  vitality  of  its  own  from  the  very  moment 
that  conception  occurs.  Hence,  viewing  the  subject  with 
reference  to  abortion,  if  it  is  wrong  to  destroy  a  foetus  of 
five  months  because  it  has  quickened,  it  is  just  as  wrong 
to  destroy  one  of  six  weeks  or  two  months.  It  is  a  de- 
struction of  li/e  in  either  case,  the  only  difference  between 
the  two  being  in  the  extent  and  direction  of  its  manifesta- 
tions. The  development  of  a  foetus  ordinarily  goes  on  for 
forty  weeks,  and  by  the  aet  of  parturition  it  is  expelled  from 
the  womb  to  enter  a  new  phase  of  existence.  But  it  does 
not  seem  to  be  absolutely  necessary  that  the  period  of  ges- 
tation should  he  as  long  as  this.  Abundant  experience 
has  shown  that  children  bom  after  having  completed  their 
seventh  month  in  the  womb  with  care  have  a  reasonable 
chance  of  living;  and  a  child  has  lived  which,  it  seems  to 
be  conceded,  was  born  in  the  middle  of  the  twenty-third 
week  after  intercourse.  Sometimes  the  period  of  gestation 
extends  beyond  forty  weeks,  but  the  best  authorities  will 
not  concede  a  greater  protraction  than  from  four  to  six 
weeks.  (See  ExBBroLoar,  by  Prof.  J.  C.  Daltox,  M.  D., 
M.  N.  A.  S.)  G.  H.  WrjiKoop. 

Fog.    A  fog  has  properly  been  defined  as  a  oloud  at  the 
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(nrfacs  of  tlie  earth.  It  is  produo«d  by  the  oODdeniatiaD 
of  the  vapor  of  the  atmosphere  into  liqnid  particles  of  ex- 
treme minuteness.  De  Saussare  thought  these  particles 
were  Teaicles,  and  not  solid  globulfs,  and  that  their  sus- 
pension in  the  atmosphere  was  due  to  the  rarefaotion  of  the 
air  within  them,  caused  bj  the  radiant  heat  absorbed  from 
the  sun.  But  later  meteorologists  do  not  subscribe  to  this 
hypothesis — first,  because  it  is  impossible  to  conoeive  of 
ao7  operation  of  nature  by  whioh  such  hallow  globules 
could  DO  formed;  and,  secondly,  the  formation  of  the  rain- 
bow is  in  strict  accordance  with  the  laws  of  the  refraction 
of  light  from  solid  globules.  Furthermore,  Plateau  of 
Ohcnt  has  shown  by  a  very  ingenious  experiment  that  the 
particles  of  fog  do  not  contain  air.  For  this  purpose  he 
filled  a  gloss  tube,  closed  at  one  end,  with  cold  water ;  then 
gradually  inverted  it  with  such  precaution  that  the  water 
was  sustained  in  the  tube  by  the  pressure  of  the  atmo- 
sphere. Under  the  mouth  of  this  tube  was  placed  a  rising 
column  of  steam  or  visible  vapor,  whioh  being  condensed 
by  the  surface  of  cold  water  with  which  it  came  in  contact, 
the  contractile  power  of  the  bubbles  would  in  this  case 
^ect  any  air  which  might  be  contained  in  them  into  the 
oolumn  of  water,  whore  its  presence  would  in  due  time  be 
made  manifest,  especially  by  the  aid  of  a  magnifying-glass. 
No  air  was  found  in  this  experiment.  The  suspension  of 
the  cloud  is  due  to  the  extreme  fineness  of  the  globules, 
and  also  perhaps  slightly  in  the  daytime  to  the  higher 
temperature  0/  the  air  which  surrounds  them.  The  rising 
of  a  fog  from  the  surface  of  the  earth  is  evidently  due  to 
the  latter  oanso,  when  the  source  of  vapor  is  cut  off.  A  fog 
is  produced  when  a  gentle  onrrent  of  warm  air  surcharged 
with  moisture  passes  over  a  colder  surface,  as  is  the  case 
especially  on  the  lower  Mississippi  River  during  the  preva- 
lence of  a  warm  southerly  wind  in  the  early  spring.  At 
this  season  of  the  year  the  water  of  the  lower  river,  having 
come  f^om  a  northern  latitude,  is  much  colder  than  the  air 
above  it,  and  hence  a  precipitation  of  the  vapor  takes  place. 

A  fog,  however,  is  not  produced  in  absolutely  still  air 
even  when  resting  on  a  colder  surface,  lu  order  to  this 
effect  it  is  necessary  that  two  strata  of  air  be  mingled  with 
each  other,  one  of  whioh,  being  the  colder,  precipitates  on 
itself,  as  it  were,  the  particles  of  invisible  vapor  of  the 
other.  This  fact  is  illustrated  by  the  phenomenon  of  dew, 
in  whioh  atmospheric  vapor  is  condensed  into  water  with- 
out producing  fo^.  Tn  this  instanco  the  process  may  be 
conceived  as  follows:  An  indefinitely  thin  stratum  of  air 
resting  directly  upon  a  surface  cooled  by  radiation  deposits 
its  moisture,  leaving  it  unsaturated ;  the  vapor  of  the  stra- 
tum immo:liateIy  above  it  is  then  diffused  into  the  first 
stratum ;  the  second  is  then  unsaturated,  and  diffusion 
takes  place  into  this  from  the  third  stratum,  and  so  on, 
without  the  production  of  a  fog.  If,  however,  the  radiation 
takes  place  into  a  clear  sky  from  a  slopln  g  surface  of  ground, 
the  colder  and  consequently  heavier  air  resting  on  such  sur- 
face will  roll  down  into  the  valley,  and  there,  mingling 
with  the  warmer  saturated  air,  produce  a  fog.  A  fog  is 
also  produced  when  a  current  of  cold  air  passes  over  warmer 
water  or  a  warm  damp  soil.  Water  evaporates  at  all  tem- 
peratures, and  in  the  case  just  mentioned  the  vapor  as  it 
rises  is  condensed  into  visible  fog.  But  the  density  of  fogs 
produced  in  this  way  ia  not  usually  as  great  as  that  whioh 
is  generated  by  the  other  process. 

The  eastern  coast  of  the  XJ.  S.  is  especially  subject  to  fogs, 
the  cause  of  which  will  be  readily  seen,  from  what  we  have 
before  mentioned,  when  we  consider  the  relative  position 
of  the  currents  on  the  western  side  of  the  Atlantic  Ocean. 
First,  a  cold  polar  current  ooming  out  of  Baffin's  Bay  is 
thrown  by  the  revolution  of  the  earth  laterally  against  the 
coast  of  North  America  from  Labrador  to  Cape  Ilatteras, 
where  it  passes  under  the  Qulf  Stream.  Contiguous  to,  but 
outside  of,  this  current,  and  moving  in  an  opposite  direc- 
tion, is  the  great  Gulf  Stream,  an  immense  body  of  warm 
water,  which  throughout  its  whole  course  across  the  At- 
lantic heats  and  saturates  with  vapor  the  air  immediately 
over  it.  Now,  it  must  be  evident  that  whenever  the  wind  is 
in  such  a  direction  as  to  blow  this  warm  and  saturated  air 
across  the  cold  surface  of  the  polar  current,  mingling  the 
heated  and  moist  air  with  the  colder  stratum,  a  fog  must  be 
the  result.  Hence,  the  fogs  on  the  Banks  of  Newfoundland, 
and  also  along  the  coast  of  Maine,  whenever  the  wind  is 
in  a  southerly  direction,  especially  in  the  warm  summer 
months.  As  we  proceed  southerly  along  the  coast  the  di- 
rection of  fog-bearing  wind  is  more  and  more  easterly. 
Fogs  are  also  produced  on  the  western  coast  of  North  Amer- 
ica when  the  wind  from  the  exterior  ocean  passes  across 
the  coast  current  which  comes  from  the  N.  The  production 
of  fog  is  in  this  case  more  complex,  since  the  coast  current 
is  in  fact  the  eastern  portion  of  the  great  Gulf  Stream  of  the 
Pacific.  The  northern  part  of  this  current  is  warmer  than 
the  surrounding  ocean,  while  in  its  southern  portion  its 


is  passing.  But  in  either  ease  a  fog  will  be  prodoeed  when 
a  wind  of  opposite  temperature  blows  from  the  exterior 
ooean  across  this  current.  On  the  same  principle  fogi  ate 
produced  in  other  parts  of  the  world ;  and  their  existence 
may  be  inferred  from  the  relative  position  of  the  oold  and 
warm  currents  of  the  ooean.  Fogs  are  sometimes  associ- 
ated with  smoke  in  the  atmosphere ;  minnte  particles  of 
carbon  radiating  beat  tend  to  become  colder  than  the  sur- 
rounding air,  and  thus  condense  the  particles  of  vapors 
around  them.  Lordon  and  other  cities  of  England  are  fre- 
quently oovered  with  fogs  of  this  kind.    Joseph  Hehst. 

Fog'&ras,  a  fortified  town  of  Transylvania  on  the 
Alnta,  gives  name  to  a  Catholio  archbishop's  .see  of  the 
Roumanian  rite.     Pop.  4714. 

Fogg  (Qeoroe  Oilhak),  editor  and  Congressman,  b.  at 
Meredith,  N.  H.,  May  26,  1813;  graduated  at  Dartmouth 
College,  1839 ;  practised  law  at  Gilmanton,  N.  H.,  in  1842; 
and  was  in  the  State  legislature  in  1846.  From  1846  to 
1861  edited  the  Independent  Democrat  at  Concord,  N.  U. ; 
in  1846  was  secretary  of  state  of  New  Hampshire;  from 
1861  to  1865  was  XJ.  S.  minister  to  Switzerland;  and  in 
1866-67  IT.  S.  Senator  in  plaee  of  D.  Clark,  resigned. 

Fog'gia,  or  Capitana'ta,  province  of  Apulia,  in 
Southern  Italy,  washed  on  the  N.  and  E.  by  the  Adriatic, 
into  which  extends  the  peninsula  called  Gargano.  The 
province,  na  a  rule,  is  mountainous,  well  watered,  and  vety 
fertile  of  grain,  oil,  wool,  etc.    Cap.  Foggia.    Pop.  322,768. 

Foggia,  town  of  Southern  Italy,  the  capital  of  the 
province  of  Capitanata.  It  is  a  beautiful  city,  situated  in 
the  rich  plain  of  Apulia,  whose  commercial  centre  it  is. 
Pop.  38,138. 

Fo'go,  a  port  of  entry  of  Newfoundland,  and  capital 
of  Fogo  Island  district,  122  miles  N.  W.  of  St.  John's. 
Lat.  of  Fogo  Cape,  4»°  41'  N.,  Ion.  54°  W.  It  has  import- 
ant fisheries  and  considerable  trade.     Pop.  740, 

Fo'go,  or  Foe'go,  one  of  the  Cape  Vrrde  Iblaxds 
(which  see),  consists  of  one  single  volcanic  cone  rising 
9157  feet  above  the  sea,  and  surrounded  at  the  base  with  a 
steep  wall  of  immense  lava-blocks.  The  soil  is  extremely 
fertile,  and  produces  grain,  wine,  fruits,  and  tobacco  of  the 
very  first  quality.  But,  besides  suffering  occasionally  from 
the  eruptions  of  the  volcano,  of  whioh  that  in  1847  was 
very  destructive,  the  island  lacks  water,  and  the  droughts 
are  sometimes  so  prolonged  as  to  cause  famine,  during 
which  thousands  of  the  inhabitants  are  starved  to  death. 
Before  1834  the  population  numbered  about  17,000,  but  in 
the  three  dry  years  it  sank  to  6600,  and  it  has  risen  very 
slowly  since. 

Fog-Signals.  In  various  parts  of  the  world,  and  es- 
peoially  on  the  coast  of  the  U.  S.,  fog-signals  are  indispen- 
sable aids  to  navigation.  Along  the  eastern  coast  of  the 
U.  S.  fogs  prevail  almost  continuously  at  certain  periods 
of  the  year;  and  aa  the  shore  is  exceedingly  precipitous, 
the  sounding-line  cannot  be  used  with  any  certainty,  and 
therefore  fog-signals  most  be  resorted  to.  Attempts  have 
been  made  in  France  and  England  to  penetrate  fogs  by 
means  of  lights  of  intense  charaoter,  snch  as  those  of 
alaminium  and  electricity ;  but  that  these  could  not  be 
sueceseful  must  be  evident  from  the  consideration  of  our 
overy-day  eyperienee,  that  a  mile  of  cloud — or,  in  other 
words,  of  fog — shuts  out  the  image  of  the  sun.  Reoourae 
must  therefore  be  had  to  sound,  which,  when  of  a  powerful 
character,  is  not  materially  affected  in  its  propagation  by 
fog. 

For  the  production  of  sound  for  this  purpose  belts,  gongs, 
whistles,  trumpets,  and  airenes  have  been  used  by  the  light- 
house board  of  the  U.  S.  Although  a  powerful  sound  may 
be  produced  by  a  cannon,  the  shortness  of  its  continuanco, 
and  the  blending  of  the  echo  with  the  original  impulse, 
render  it  less  favorable  to  the  precise  determination  of  its 
direction  than  the  prolonged  sound  produced  by  the  trum- 
pet or  the  whistle.  Bells,  even  of  a  large  siie,  give  too 
feeble  a  sound  to  be  distinguished  across  the  breakers  at  a 
sufiicient  distance  or  in  opposition  to  the  wind  ;  they  are 
only  used  when  a  signal  is  required  to  give  warning  of 
danger  at  a  short  distance  at  intermediate  positions.  They 
are  rung  by  a  weight  wound  up  at  intervals,  the  descent  of 
whioh  is  regulated  by  the  vibration  of  a  pendulum  with 
clock  escapement.  In  some  cases  nn  automatic  apparatus 
actuated  by  the  waves  of  tho  sea  has  been  used  for  rin;^- 
ing  a  bell,  but  this  device  has  not  found  favor  with  the  U.  8. 
lighthouse  board,  since  every  automatio  instrument  is  lia- 
ble to  get  out  of  order,  and  an  fail  to  point  out  the  direc- 
tion of  danger  at  a  time  when  it  is  expected  to  do  so.  Un- 
interrupted action  is  a  fundamental  principle  of  lightbouBO 
signals. 

Gongs,  although  they  appear  to  produce  a  powcrAil 
sound  when  near  the  ear,  in  reality  give  an  impulse  of  too 
feeble  a  oharacter  to  be  heard  under  all  olrenmatances  at  a 
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The  mMhaniams  whioh  hkre  been  found  to  produce 
nnnd  of  the  greatast  penetrating  power  are  those  which 
depend  upon  the  principle  of  reionanoe,  (uch  as  the  organ- 
pipe,  the  trumpet,  and  the  whistle,  in  whioh  the  air  itself 
Moomea  the  sounding  body,  as  well  as  the  medium  of  oon- 
daetion  of  the  sound.  Of  this  character  is  the  ordinary 
locomotiTe  whistle^  in  which  the  ribration  is  produced  by 
t  thin  sheet  of  air  striking  against  the  edge  of  a  resounding 
cavity  oalled  the  bell.  The  stiifBess — if  we  may  use  the 
expression— of  the  sheet  of  air  depends  upon  the  tension 
of  the  steam  in  the  boiler ;  and  in  order  that  the  ribration 
of  this  sheet  may  be  in  unison  with  the  rcTerberation  of 
the  air  in  the  resounding  oarity,  the  sheet  must  be  in- 
creased and  diminished  in  length ;  which  is  effected  by  a 
tcrew,  the  turning  of  which  increases  or  diminishes  the 
distance  between  the  narrow  opening  through  which  the 
iheet  is  emitted  and  the  lower  edge  of  the  beU-shaped 
earity.  As  the  loud  sound  is  produced  in  this  instrument 
by  the  Tibrationi  of  the  air  in  the  resounding  cavities,  the 
form  or  material  of  the  enclosure  of  the  latter  has  little  ef- 
fect upon  the  result.  Instead  of  a  metallic  cylinder,  we 
may  use  a  square  wooden  box,  the  orifice  through  which 
the  sheet  is  Reeled  being  mode  to  correspond  in  form. 
The  locomotive  whistle  is  the  simplest  of  the  more  power- 
ful of  the  fog-signals  employed  by  the  lighthouse  board  of 
the  V.  8.  It  is  actuated  by  an  ordinary  locomotive  steam- 
boiler  at  a  pressure  of  from  50  to  75  pounds  per  square 
inch.  The  sound  is  distinguished  from  that  of  locomotives 
and  ste&m-vessels  by  the  length  of  the  blast  and  the  in- 
tarral  between  two  soundings ;  and  these  are  regulated  and 
srodnced  automatically  by  a  small  engine  attached  to  the 
(wiler,  whioh  opens  and  closes  the  valves,  letting  on  and 
■butting  off  the  steam  at  the  proper  intervals.  The  whistles 
employed  are  from  eight  to  twelve  inches  in  diameter. 

The  next  powerful  instrument  used  is  that  called  the 
reed  or  Daboll  trumpet,  actuated  by  air  condensed  in  a  res- 
ervoir by  means  of  an  Ericsson  caloric  (or  heated-air)  en- 
ipne.  In  this  instrument  the  trumpet  itself  is  the  resound- 
ing cavity,  and  the  reed  by  its  vibration  produces  the 
requisite  motion  of  the  air.  The  reed,  consisting  of  a  bar 
of  iron,  is,  in  the  larger  class  of  trumpets,  eighteen  inches 
in  length,  two  inches  in  width  and  three-quarters  of  an 
iueh  in  thickness  at  the  fixed  end,  thinning  gradually  to- 
ward the  free  end.  In  order  to  the  best  effect,  sound  from 
these  two  parts  must  be  in  unison,  and  for  this  purpose 
means  should  be  provided  for  gradually  increasing  or  di- 
minishing the  length  of  the  trumpet.  With  a  given  stiff- 
ness of  the  reed  the  pressure  of  the  air  in  the  reservoir  can- 
not exceed  a  given  intensity,  since  beyond  this  the  reed 
cannot  recoil,  and  the  orifice  remains  closed.  A  pressure 
of  from  10  to  15  pounds  per  square  Inch  is  the  maximum 
employed.  This  instrument  is  the  most  economical  of 
power,  giring  the  greatest  amount  of  sound  with  a  given 
expenditure  of  fuel.  Its  range  of  power,  however,  with  a 
given  size  of  tmmpct  is  less  than  that  of  the  18-inch  whis- 
tle ;  stiU,  it  is  a  valuable  instrument  in  all  places  where  fresh 
water  cannot  be  obtained,  since  the  motive-power  consists 
of  heated  air,  and  not  of  vapor  generated  from  a  liquid. 


EiplaMiHon.r-a,  siesm  drum,  with  one  hole  on  front  face^  k, 
Tolring  plate,  perforated  witli  eigtit  boles  and  supported  on 
the  shaft  c;  d,  a  pulley  to  which  rapid  motion  is  given  by  a 
band  and  driving-wheel;  e,  resonator  or  trumpet 

Another  instrument,  and  the  most  powerful  of  all  yet 
employed,  is  the  sireno  trumpet     The  part  of  this  which 
gives  the  impulse  to  the  air  producing  the  sound  consists 
of  a  flat  drum,  or,  in  other  words,  of  a  hollow  cylinder 
with  a  sbort  axis,  one  head  of  which  is  perforated  with  an 
orifice,  which  admits  the  steam  fk>m  a  pipe  connected  with 
a  locomotive-boiler.     The  other  head  of  the  urum  is  per- 
forated with  eight  holes,  before  which,  and  almost  in  con- 
tact with  this  head,  is  a  revolving  disk  also  perforated  with 
eight  holes.     At  each  revolution  of  the  disk  eight  holes  are 
'       alternately  opened  and  shut,  allowing  egress  to  as  many 
impulses  of  steam,  which  in  turn  produce  a  violent  agita- 
tion of  the  air,  giving  rise  to  a  most  powerful  sound,  rein- 
forced by  the  resonance  of  a  trumpet  of  suitable  length. 
I        The  disk  is  made  to  revolve  at  the  required  velocity  by  a 
!        small  engine  attached  to  the  boiler,  the  motion  being  trans- 
I        mitted  by  a  band  over  pulleys  of  proper  siie.     The  sound 
from  this  instrument  can  be  distinctly  beard  in  still  air  at 
a  distance  of  from  20  to  30  miles,  even  during  the  exist- 
enee  of  a  dense  fog.    The  sirene  has  been  long  known  to 


physiciite  as  the  invention  of  Cagniard  de  Latonr,  but  its 
application  as  a  fog-signal  and  the  addition  of  the  trumpet 
have  been  patented  by  Messrs.  Brown  of  New  York.  The 
sirene  trumpet  is  usually  operated  at  a  pressure  of  75 
pounds  of  steam,  generated  in  a  locomotive-boiler.  It  is 
not  improbable  that  a  better  effect  would  be  produced  by 
using  condensed  air,  since  the  space  immediately  around 
the  point  of  origin  of  the  sound  is  filled  with  steam,  which 
must  have  an  effect  upon  its  suliseqnent  transmission  to 
the  air.  On  the  other  hand,  however,  the  increased  oom- 
plexity  of  machinery  would  probably  more  than  neutralise 
any  increase  of  effect  from  the  change  in  question.  By 
increasing  the  number  of  revolutions  of  the  disk  the  pitch 
of  the  sound  may  be  changed,  and  by  this  means  the  fact 
has  been  established  that  a  medium  pitch  gives  a  sound  of 
a  greater  penetrating  power  than  one  lower  or  higher.  It 
is  probable  that  the  effect  upon  the  tympanum  of  the  ear 
will  be  in  proportion  to  the  quantity  of  air  moved,  multi- 
plied by  the  square  of  the  velooity,  since  at  a  very  high 
pitch  the  amplitude  of  vibration  must  be  exeeedingly 
small,  as  well  as  the  quantity  of  air  put  in  motion,  and 
the  effect  will  be  less.  The  shrill  souna  of  the  boatswain's 
whistle  is  heard  more  distinctly  at  a  moderate  distance,  not 
on  account  of  its  more  penetrating  power,  but  on  account 
of  its  dissimilarity  to  the  ordinary  coexisting  sounds.  It 
is  impossible  to  Judge  of  the  penetrating  power  of  a  sound 
by  its  effect  upon  the  ear  when  placed  near  its  origin.  To 
asoertain  this  it  is  usual  for  the  observer  to  separate  him- 
self gradually  from  the  place  of  origin  of  the  different 
sounds  of  which  the  penetrating  power  is  to  be  compared; 
the  relative  penetrating  power  being  determined  by  the 
distance  at  which  the  sounds  can  he  heard.     To  obviate 


the  inconvenienoe  of  going  off,  it  may  be,  a  distance  of 
many  miles,  an  instrument  has  been  employed  by  the 
writer  of  this  article,  consisting  of  a  horn,  of  whioh  the 
mouth  is  about  nine  inches  in  diameter  and  the  axis  about 
four  feet  in  length.  The  smaller  part  of  this  horn  is  grad- 
ually bent  at  right  angles,  so  that  when  the  mouth  is  held 
vertically  the  opening  at  the  smaller  end  is  horisontal. 
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Across  this  smaller  end  is  stretched  a  delicate  membrane 
on  which  fine  sand  is  strewn.  When  the  instrument  is 
held  in  the  hand  horiiontally,  and  the  mouth  is  directed 
towards  a  sounding  instrument,  the  sand,  protected  from 
the  wind  by  a  cylinder  of  gloss,  is  observed  to  be  agitated. 
The  instrument  is  then  carried  off  from  the  source  of  sound 
until  the  sand  ceases  to  be  moved.  The  measured  distance 
at  whioh  the  agitation  ceases  is  taken  as  the  relative  pen- 
etrating power  of  the  sound  under  examination  as  com- 
pared with  the  standard  instrument,  such  as  a  reed  horn 
or  a  bell.  This  instrument  has  been  found  by  repeated 
comparison  to  give  the  same  relative  indications  as  those 
of  the  ear.  Its  degree  of  sensitiveness  will  depend  upon 
the  relative  siie  of  the  mouth  and  of  the  smaller  orifice. 
In  the  more  perfect  form  of  the  instrument  it  is  so  con- 
structed as  to  be  capable  of  a  slight  increase  or  diminution 
in  length — an  adjustment  which  is  necessary  in  order  that 
the  horn  may  not  be  in  unison  with  the  sound  to  be  mea- 
sured, since  in  that  case  the  resonance  would  produce  an 
exaggerated  effect  in  the  increase  of  distance  at  whioh  the 
agitation  of  the  sand  would  take  place.  With  an  instru- 
ment of  this  kind  having  a  small  month  a  series  of  exper- 
iments hare  been  mode  to  determine  the  numlicr  and  nest 
form  of  the  openings  in  the  head  of  the  drum  and  the 
revolving  plate  of  the  sirene,  without  going  to  a  distance 
of  more  than  a  few  rods  from  the  instrument. 

In  experimenting  with  sounds  of  such  powerful  mag- 
nitude as  those  produced  by  the  instruments  we  have  de- 
scribed, certain  peculiarities  are  observed  whioh  escape 
detection  in  ordinary  acoustic  investigations  with  sounds 
of  inferior  power.    The  first  to  which  wo  call  attention  it 
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(hat  of  Um  gnat  dirwrgsnoa  of  powerful  Munda.  It  !• 
well  known  that  there  is  a  striking  analogy  between  the 
reAeotion  of  sonnd  and  that  of  light — that  sound,  like 
light,  may  be  eonoentrated  and  directed  in  parallel  lines 
hj  conoave  reSeotion ;  but  this  sppears  to  be  tme  only  to 
a  limited  extent,  and  perhaps  for  more  feeble  sounds,  sinoe 
we  have  found  that  althongn  the  sonorous  ray  from  a  par- 
abolio  refleotor,  in  the  foons  of  which  a  powerful  st<»m- 
whistle  is  sounded,  is  more  powerful  in  the  direction  of 
the  axis  of  the  reflector  than  in  any  other  at  a  eompar- 
atirely  short  distance — for  example,  a  mile  or  so— yet  when 
the  distance  is  increased  to  four  or  fire  miles  the  effect  of 
the  reflector  is  almost  entirely  lost,  and  the  sonnd  in  the 
line  of  the  axis  may  be  heard  apparently  with  the  fame 
intensity  behind  as  before  the  refleotor.  This  lateral  di- 
Tergenoe  of  the  sound  explains  some  abnormal  phenomena 
which  hare  been  observed ;  for  example,  when  a  building 
or  an  elevation  of  ground  exists  between  the  observer  and 
the  reverberating  body,  the  sound  of  the  latter  may  be  dis- 
tinctly heard  at  a  distance,  but  is  lost  on  gradually  ap- 
proaching it  in  a  direot  line,  the  observer  falling,  as  it 
were,  into  the  sound  shadow.  This  frequently  happens  in 
eases  where  the  instrument  is  placed  on  one  siae  of  an 
island.  At  a  distance  it  is  heard  almost  equally  well  in 
every  direction,  while  nearer  it  can  only  be  neard  on  one 
side  of  the  island. 

Another  set  of  phenomena  which  are  conspicuously  pre- 
sented in  the  observation  of  loud  sounds  are  those  which 
result  Inm  the  effect  of  the  wind.  It  is  a  fact  of  daily  ob- 
servation that  sounds  are  heard  farther  with  the  wind  than 
against  it,  and  that  even  a  gentle  breese  produces  a  re- 
markable affeot  in  the  way  of  increasing  or  diminishing  the 
intensity  of  a  given  sound.  The  explanation  of  this  phe- 
nomenon is  by  no  means  simple ;  which  will  be  evident  when 
we  reflect  that  the  velocity  of  sound  is  at  the  rata  of  700 
miles  an  hour,  while  that  of  a  wind  which  will  nearly  ob- 
literate the  perception  of  the  sound  at  a  given  distance 
may  be  only  3-or  4  miles  per  hour.  The  only  explanation 
of  the  effect  of  a  wind  on  sound  is  that  first  indicated  by 
Prof.  Stokes  of  Cambridge.  To  understand  this,  let  ns  re- 
call the  faet  that  a  beam  of  sound  oonsists  of  a  series  of 
wares  the  length  of  the  crests  of  whioh  is  at  right  angles 
to  the  direetion  of  the  sound.  Now,  although  the  wind 
may  have  very  little  effect  upon  the  absolute  velocity  of 
these  waves,  it  may  materially  affect  their  relative  position, 
and  oonseqnently  the  direction  of  the  sound.  To  render 
this  plain,  let  ns  suppose  the  beam  of  sonnd  to  be  repre- 
sented by  a  series  of  parallel  rods  whioh  in  still  air  are 
perpendicular  to  the  horiion.  Let  us  next  suppose  a  wind 
blowing  against  the  sound — that  is  to  say,  towards  its  ori- 
gin ;  the  stratum  of  this  wind  next  the  earth  will  be  the 
most  retarded,  on  account  of  friction  and  other  resistance ; 
the  one  next  above  less  retarded ;  and  so  on  towards  the 
upper  stratum,  whioh  will  have  the  greatest  velocity.  The 
effect  of  a  moving  river  of  air  of  this  character  will  be  to 
cause  the  perpendicular  rods  representing  the  waves  of 
sound  to  loan,  as  it  were,  backward,  and  the  sonnd  itself  to 
take  a  direction  upward,  passing  far  above  the  oar  of  an 
auditor  placed  on  the  surface  of  the  earth  at  a  distance  to 
the  windward  of  the  origin  of  the  sound.  An  opposite  effect 
will  be  produced  by  a  wind  in  the  direetion  of  the  sound ; 
the  upper  part  of  the  rods  or  waves  will  be  inelined  down- 
ward, and  the  sound,  which  in  still  air  would  pass  above 
the  ear  of  the  observer,  would  in  this  case  lie  thrown  down 
upon  it.  In  accordance  with  this  hypothesis,  it  must  be 
evident  that  a  variety  of  phenomena  in  regard  to  sound 
most  result  from  the  slight  changes  in  the  intensity  and 
direetion  of  the  wind.  Thus,  a  sound  which  may  be  heard 
at  a  distance  of  10  miles  with  a  slight  wind  against  it  is 
lost  on  approaching  its  origin,  or  even  lieoomea  inaudible 
at  several  intermediate  points  by  an  imperceptible  increase 
In  the  velooity  of  the  wind  at  the  surface — a  greater  ohange 
perhaps  taking  place  above.  That  this  phenomenon  can- 
not he  explained  by  the  interposition  of  strata  of  air  acou- 
stically rendered  flooculent  and  opaque  by  an  admixture  of 
invisible  vapor,  is  evident  from  the  fact  that  in  a  case  of 
this  kind  the  whistle  from  an  approaching  vessel  has  been 
oontinnonsly  beard  while  the  sound  from  the  instrument  on 
shore  has  been,  as  stated  above,  interrupted  in  its  passage. 

That  a  sudden  ohange  in  the  condition  of  the  air  by  its 
saturation  with  moisture  will  have  some  effect  in  the  prop- 
agation of  feeble  sounds,  is  evident  from  both  experiment 
and  analogy ;  but  this  oause  is  entirely  insufficient  to  pro- 
duce the  effects  we  have  described,  since  they  are  exhibited 
without  any  apparent  change  in  the  hygrometrioal  condi- 
tion of  the  atmosphere.  Besides  this,  the  fact  that  they 
depend  upon  the  direction  of  the  sonnd  with  reference  to 
the  wind  is  conclusive  evidence  that  they  are  the  resnlt  of 
the  latter.  From  a  series  of  observations  by  two  observers, 
A  and  B,  each  sounding  a  powerful  instrument,  it  frequently 
happens  that  when  A  can  distinctly  hear  the  sound  from  B, 


the  sound  from  A  cannot  be  heard  by  B.     To  explain  this 

Shenomenon  on  the  principle  of  an  acoustic  opacity  pro- 
uoed  by  flooculency  would  require  a  medium  which  would 
transmit  sound  in  one  direction,  and  not  in  the  opposite. 

J08BPB  UssBr. 
Fa«Hi  (/'uik-ii),  a  half-mythical  charaotar  in  ChinsM 
history,  b.  in  Bhen-8i,  became  emperor,  or  rather  king,  and 
reigned  b.  c.  20&2.  He  introdiioed  social  order,  music, 
writing,  and  marriage,  and  established  a  kind  of  mystic 
religion,  which  superseded  to  a  great  extent  the  ancient 
star-worship.  He  was  the  reputed  author  of  the  Yih- 
King,  the  most  venerable  of  the  Chinese  classics  still  extant, 
but  written  mostly  in  a  eharaoter  now  unreadable,  although 
its  teachings  are  known  from  commentaries.  Since  Fo-Hi 
and  his  family  wera  miraculously  saved  tiom  a  flood,  some 
have  considered  him  the  Chinese  Noah,  but  the  flood  was 
not  improbably  an  overflowing  of  the  Hoang-Ho. 

Ftthr,  an  island  of  Denmark,  off  the  Vf.  coast  of  Sles- 
wiek,  in  the  North  Sea;  area,  26  square  miles.  Pop.  SOOO. 
It  is  a  good  bathing-place,  and  exports  a  great  quantity  of 
oysters  to  Hamburg. 

Foil  [Lat.  folium,  "leaf"],  thin  sheets  of  metal  (gold- 
foil,  tin-foil,  etc.)  thicker  than  the  leaf-metal  of  commerce. 
Gold-foil  ia  obtained  by  beating.  It  is  in  fact  unllnished 
gold-leaf,  and  is  chiefly  used  by  dentists  for  stopping  de- 
cayed teeth.  Tin-foil  is  obtained  by  rolling  the  meU^  or 
by  shaving  a  thin  layer  from  a  block  of  tin  in  an  ingenious 
machine,  which  not  only  cuts  off  the  foil,  but  rolls  and 
stretches  it  at  the  same  time.  It  is  of  late  much  adulte- 
rated by  lead.  Pure  tin-foil  is  of  great  use  in  chemistry 
and  the  arts.  Foils  of  copper  and  other  metals  are  used 
for  the  backing  of  gems  by  the  lapidary.  The  skilful  use 
of  nicely-colored  foils  sets  off  and  greatly  heightens  the 
effect  of  most  precious  stones. 

Foil,  town  of  France,  in  the  department  of  Ariige,  at 
the  foot  of  the  Pyrenees.  It  was  the  birthplaoe  of  Oaston 
de  Foil  and  the  residence  of  the  eonnts  of  Foix.  It  has 
forae  trade  in  iron.    Pop.  6607. 

Fo-Kiea,  a  province  of  China,  situated  between  lat. 
24°  and  28°  N.  and  Ion.  110°  and  121°  B.,  and  bounded  K. 
by  the  China  Sea,  W.  by  the  Nan-Ling  range.     Its  area  is 


88,183  square  miles,  with  a  population  of  14,770,168  inhab- 
itants. The  Hia  is  its  chief  river ;  Foo-Chow-Foo  itt  capital 
city.    It  is  monntainona,  and  prodnces  the  beet  blaek  tea. 

Foktcha'ay,  or  Fokcha'ni,  a  town  divided  by  the 
Uilkow  in  two  parts,  one  of  whioh  belongs  to  Moldavia, 
the  other  to  Wallachia.  In  papulation  it  is  the  third  in 
rank  of  the  cities  of  Roumania.     Pop.  .17,604. 

Folc-IiBnd,  a  term  of  the  Anglo-Saxon  laws  and  insti- 
tutions, usod  to  designate  lands  owned  by  the  community 
at  large,  and  not  by  individual  proprietors — that  is,  lands 
the  tiUe  of  whioh  was  held  by  the  state,  although  the  poa- 
session  and  usufruct  might  be  temporarily  enjoyed  by  pri- 
vate persons ;  literally,  folk  or  peopU  land.  The  researohes 
of  Sir  Henry  If  aine  and  other  reoent  writers  have  rendered 
it  probable,  if  not  indeed  certain,  that  the  original  form  of 
property  was  that  of  ownership  by  a  community,  and  that 
the  notion  of  individual  ownership  was  subsequent  in  time 
and  derivative  in  its  nature.  That  this  primitive  mode  of 
proprietorship  existed  among  the  ancient  Oermans,  and 
was  the  basis  of  their  tribal  polity,  is  ascertained  beyond 
the  possibility  of  doubt.  When  their  institutions  first  came 
within  the  observation  of  the  Romans,  land  was  owned  by 
the  community.  The  territory  of  a  tribe,  being  divided 
into  cantons  and  then  into  townships  (marks),  was  allotted 
at  regular  intervals  by  the  tribal  antboritics  to  the  iudi- 
vidnid  freemen ;  suoh  distribution,  aocording  to  Csssar,  be- 
ing made  annually.  Mr.  Kemble  is  of  the  opinion  that 
this  common  or  public  land  did  net  embrace  all  the  terri- 
tory belonging  to  a  tribe,  but  that  the  notion  of  private,  ab- 
solute proprietorship  had  already  become  familiar  to  the 
Teutonic  peoples.  It  is  certain  that  at  the  epoch  of  the 
final  overthrow  of  the  Western  empire  this  notion  was  es- 
tablished as  a  part  of  their  tribal  institutions.  Upon  the 
barbarian  invasions  of  Oaul,  Spain,  Italy,  etc.  the  provin- 
cial owners  were  at  once  deprived  wholly  or  partially  of 
their  lands.  Of  the  territory  thus  seised  by  the  conquer- 
ors, a  portion  was  divided  in  unequal  amounts  among  the 
warriors  and  heads  of  families,  who  took  an  absolute  prop- 
erty or  inheritance  in  their  allotments,  and  who  thus  be- 
came, according  to  the  nomenolature  of  the  modem  law, 
allodial  proprietors.  The  remainder  of  the  territory  be- 
longed to  the  community,  and,  as  a  mora  regular  and  firm 
political  organisation  grow  up,  it  was  held  under  the  con- 
trol and  at  the  disposal  of  the  supreme  authority — ^king  or 
assembly  of  the  people.  Of  this  public  land,  a  part  was  ap- 
propriated to  the  uses  of  the  government  and  to  the  sup- 
port of  the  Crown;  a  part  was  from  time  to  time  granted 
to  allodial  proprietors ;  while  another  part  was  bestowed 
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apon  tndiridiuilii,  not  in  abaolats  ownenhip,  bnt  u  bane- 
flew  to  Iw  held  in  oonBidention  of  fealtj  and  serrioes  ron- 
def«d,  n  that  the  benefloiariei  or  tenant*  eiijoyed  the  nm- 
fraet  only  (doattnimi  *(il<),  the  nitimata  ownenhip  (da- 
mimvtm  dirtctnm)  remaining  in  the  state.  In  respect  to 
the  mode*  of  ownerthip,  there  thus  existed  simultaneously 
tmong  the  Tentonio  sneoeasors  to  the  Western  empire  three 
Tarieties  or  species  of  land:  (1)  the  public  land,  owned  by 
the  state  and  under  its  immediate  control ;  (2)  allodial 
land;  (3)  land  held  by  tenure  from  the  state  or  from  some 
iuperior  lord,  to  whieh  the  name  /emdal  was  subaeqnently 
applied.  In  the  lapse  of  time,  and  especially  during  the 
periods  of  interoal  aiacord,  the  allodial  mode  of  proprietor- 
ship Tor7  generally  disappeared,  the  allodial  proprietors 
finding  it  for  their  advantage  to  voluntarily  change  their 
lands  into  feudal  benefices,  and  by  this  means  to  obtain  for 
themselves  as  vassals,  and  for  their  eatates,  the  protection 
of  powerful  superior  lords. 

The  foregoing  description  applies  in  all  its  lubatantial 
features  to  the  history  of  land  tenures  among  the  Anglo- 
Saxons  in  England.  Separated  at  first  into  a  number  of 
petty  states,  each  under  the  headship  of  a  military  chief 
whose  authority  in  civil  affairs  was  merely  nominal,  and 
nreserring  their  ancient  forma  and  modes  of  local  admin- 
istration in  full  vigor,  they  converted  the  land  which  they 
had  seised  from  the  Britons  partly  into  allodial  estates  of 
inheritftnce  granted  to  individusJ  freemen,  while  they  re- 
tained the  greater  part  as  the  property  of  the  public,  and 
held  it  at  the  disposal  of  the  state.  As  the  former  portion 
WIS  gnknted  to  the  recipients  thereof  by  means  of  written 
charters  or  deeds,  it  collectively  received  the  appellation 
"toe-landy  Uie  latter,  belonging  to  the  people  at  large, 
was  appropriately  termed  "/ole-Utnd,"  "  Folc-Iand  "  was, 
then,  land  the  tilU  to  which  was  in  the  community  as  a 
whole,  bnt  not  necessarily  that  which  was  actually  poM- 
iKuti  »nd  used  in  common.  While  some  of  it  might  be 
sofered  to  remain  in  common — and  in  fact  a  tract  of  oom- 
iMin  land  seems  always  to  have  been  left  in  every  Saxon 
township,  as  afterwards  in  every  Norman  manor — it  might 
also  b*  granted  by  the  state  to  separate  and  individual 
oeaapaots.  Such  grants,  however,  could  not  be  for  a  longer 
period  than  the  life  of  the  grantee;  to  confer  an  inherit- 
aaae  would  be  to  change  its  nature  from  folo-land  to  hoc- 
land.  Those  who  thus  obtained  temporary  possession  and 
asufmot  of  tiaeta  of  folo-land  held  them  subject  to  heavy 
bnrdena.  Among  these  burdens  resting  upon  the  odoupant 
wen  his  liabilities  to  render  military  servioe,  to  contrionte 
to  the  repair  of  roads,  bridges,  and  fortifications,  to  pay 
various  dues  to  the  king,  to  furnish  transportation  far  pub- 
lic messengers,  to  furnish  provision,  horses,  and  carnages 
for  the  king  on  his  travels,  and  even  to  provide  for  the 
royal  hawks,  hounds,  and  horses.  Tracts  or  parcels  of  folc- 
land  might  thns  be  held  by  freemen  of  every  degree,  noble 
or  not  noble,  and  even  by  the  king  himself.  An  ancient 
doeament,  preserved  from  the  time  of  King  Aliped,  shows 
that  a  nobleman  owning  great  estates  of  boo-land  was  also 
possested  of  a  life  interest  in  certain  folo-lands,  and  these 
lacter  be  prays  the  king  to  eontinae  to  hii  son  after  hia 
own  death. 

In  addition  to  these  donations  or  grants,  in  which  the 
recipient  acquired  no  absolute  or  inheritable  estate,  and 
whieh  did  not  change  its  nature,  fole-land  was  the  souree 
—or,  so  to  speak,  fund — out  of  which  gifts  were  made  in 
perpetuity  to  the  military  or  civil  servants  of  the  state  as 
rewards  or  compensation  for  their  services.  The  tract  thus 
transferred,  however,  was  at  once  severed  from  the  mass 
of  folo-lands,  and  passed  into  the  class  of  boc-lands.  If 
the  grant  was  to  a  military  servant — a  tbegn — the  term 
"  thego-Iand  "  was  applied  to  the  portion  so  conveyed ;  if 
to  a  civil  officer,  the  corresponding  designation  was  "  reeve- 
land  "  (gerefa-land).  Indeed,  Mr.  Kemble  supposes  that  all 
the  territory  in  a  Bazon  kingdom  was  at  first  considered  as 
folc-land,  and  that  whatever  estates  of  inheritance  were 
held  by  private  penons  were  derived  inm.  this  original 
soaive ;  so  that  every  particular  ease  of  boo-land  had  been 
at  some  time  carved  out  of  the  soil  once  belonging  to  the 
people.  All  boc-land  was  held  by  the  proprietors  under 
the  particular  limitations  contained  in  tne  first  charter  or 
grant  and  under  the  common  burdens  imposed  by  the  law. 
Although  there  was  doubtless  some  variation  in  the  extent 
and  oharacter  of  the  limitations  prescribed  to  the  first 
grantee,  there  was  a  general  sameness  among  them  all. 
The  estates  were  inheritable  and  alienable,  and,  although 
subject  to  certain  common  services  due  to  the  Crown,  it  is 
clear  that  these  services  were  far  less  onerous  than  those 
which  were  required  IVom  tenants  during  the  flourishing 
periods  of  the  feudal  system  tmder  the  Norman  kings.  The 
gifts  of  the  people's  land  to  private  persons  which  have 
Been  thus  descnl>ed  are  intended  to  embrace  also  those 
made  to  the  Choreh,  which  obtained  in  this  manner  rast 


Another  use  to  which  the  folo-land  was  put  was  the  main- 
tenanoe  of  the  Crown  and  the  defraying  of  the  public  ex- 
penses. Inoome  was  derived  from  some  portions  of  it 
whieh  were  granted  to  life-tenants  upon  the  payment  of 
rents,  whioh  were  generally,  however,  piodnets  of  the  soil, 
and  not  money.  Other  portions  ware  retained  for  the  ac- 
tual use  of  the  Crown,  in  all  respeets  reaembling  the  demesne- 
lands  of  a  manor  occupied,  cultivated,  and  eqjoyed  by  the 
lord  thereof  for  his  personal  convenience  and  benefit.  As 
the  royal  prerogative  increased  in  strength,  these  lands 
came  to  be  regarded  as  the  private  property  of  the  king. 

Folo-land,  being  the  property  of  the  people  as  a  whole, 
aonld  not  be  alienated  or  changed  into  boo-land  without 
some  aot  of  the  govemmeuL  In  the  earliest  periods  of  the 
Saxon  eommonwealths  the  "  gemote  "  or  general  assembly 
of  the  nation  alone  possessed  this  power.  In  later  times 
the  ehartars  or  deeds  ran  in  the  name  of  the  king,  but  still 
required  the  assent  of  his  "  witon  "  or  council  of  advisers. 
As  the  royal  powers  increased,  and  the  king  came  to  be  re- 
garded as  the  representative  of  the  state  and  as  embodying 
in  himself  the  snpreme  authority,  the  theory  was  suggested, 
and  in  time  was  adopted,  that  the  folc-land  belonged  to 
him  in  his  official  capacity — that  it  was  to  be  used  for  his 
maintenance,  and  employed  by  him  at  his  pleasure  in  re- 
warding his  servants.  When  this  notion  was  universally 
accept^  the  term  "  folc-land  "  diswpeared  from  ordinary 
speech  and  from  the  language  of  all  official  writings,  and 
that  of  "  term  ngit "  or  "  crown-lands  "  was  substituted. 

From  the  foregoing  sketch  it  is  apparent  that  the  descrip- 
tion of  folc-land  given  by  many  legal  text-writers,  whioh 
makes  it  synonymous  with  "  common  land,"  or  land  pos- 
sessed "  in  oommon "  or  by  the  common  people,  is  alto- 
gether a  mistaken  one.  Sir  William  Blackstonc  has  fallen 
into  a  still  graver  error  in  his  statement  that  it  was  land 
possessed  by  the  serfs  or  villeins  alone,  and  therefore  he- 
longing,  together  with  themselves,  their  families,  and  their 
eifeots,  to  the  lord  of  the  soil.  (For  an  exhaastive  discus- 
sion of  the  subject,  with  a  eitation  of  ancient  documents 
and  proofs,  the  reader  is  referred  to  the  following  authori- 
ties: The  Saxotu  t»  SHgland,  by  Joail  MlTCBXLL  K«f>LE, 
M.  A.,  F.  C.  P.  S.,  vol.  i.  chs.  ii.and  zi.;  Inquiry  into  Ike 
Bit*  and  Grotct\  of  lie  Boyal  Prerogaint  in  England,  by 
JOHH  Alliit,  pp.  129-155 ;  Tk*  Bite  and  Progreu  of  Iht 
Sngliik  Commontetallk — Anglo-Saxon  Period,  by  Fhaxcib 
Palsratc,  F.  B.  8.,  F.  S.  A.,  pp.  A&-104 ;  A  Bitlorg  of 
Sngland  under  Ike  Anglo-Saxon  ICing;  translated  fh>m  the 
German  of  Dr.  J.  H.  Lappeiibsro,  by  Bxnjaxis  Tborpc, 
F.  S.  A.,  vol.  ii.  pp.  823-329.)      John  Nortok  Pohcbot. 

FttldvAr,  or  Foldvar  Dvna,  town  of  Hungary,  on 
the  right  bank  of  the  Danube,  in  the  county  of  Tolna.  It 
occupies  a  strong  and  picturesque  position.  It  has  im- 
portant sturgeon  fisheries  and  a  heavy  trade  in  wine,  grain, 
and  salt.  It  is  a  point  of  considerable  strategic  importance. 
Fop.  12,382. 

Fo'ley  (JoHR  Hcmtr),  B.  A.,  aenlptor,  b.  in  Dublin 
May  24,  1818.  His  first  impnlsa  toward  sonlptnre  eame 
firom  hia  atep-grandfather,  who  was  a  sculptor  in  that  city. 
When  Foley  was  thirteen  years  old  he  entered  as  a  student 
in  the  Dublin  Royal  Society,  and  obtained  a  number  of 
prises.  Came  in  1834  to  London,  and  entered  the  Royal 
Academy  as  a  student.  He  first  exhibited  in  1839 ;  his 
Dtalk  ef  Ahel  and  /anoeenoe  of  that  year  announced  the 
entranoe  of  a  strong  man  into  the  profession  of  sculpture. 
Produced  in  184t  bm  a»d  Baechue,  which  was  purcnased 
by  the  cari  of  Bllesmere,  and  made  him  a  European  repu- 
tation. Entered  in  1844  into  the  competition  for  the  deco- 
ration of  the  psJaee  at  Westminster  with  statues,  exhibiting 
his  /«e  and  Baeekut  and  a  figure  made  for  the  occasion,  i 
Youth  at  a  Stream,  and  as  one  of  Ihe  snocessful  candidates 
received  the  commission  to  make  a  statue  of  John  Hamp- 
den, now  in  the  Houses  of  Parliament.  Later,  Foley  made 
for  the  same  building  a  statue  of  Beldeo,  and  another  of 
Sir  Charles  Barry.  In  1856,  Foley  produoed  bis  bronxe 
equestrian  portrait-statue  of  Lord  Hardinge  for  Calcutta. 
This  is  counted  his  finest  work,  and  it  waa  ao  muoh  admired 
that  efforta  were  made  to  have  it  dnplioated  for  England, 
bnt  though  the  names  of  the  most  distinguished  men  in 
literature,  art,  and  society  were  appended  to  the  appeal  to 
the  public,  money  suffieient  was  not  forthcoming,  and  the 
project  had  to  be  abandoned.  Later,  be  made  an  eqnestrian 
statue  of  Outram,  also  in  bronae,  whioh  added  greatly  to 
his  reputation.  Foley  was  of  a  sensitive  disposition  and 
rather  reolnse  in  his  habits,  and  somewhere  about  1864  he 
took  offence  at  the  way  in  which  his  statues  were  treated 
by  the  "hangers"  at  the  Royal  Academy  exhibition,  and 
never  afterward  would  oontribute  any  work  of  his  to  the 
exhibition,  nor  take  any  advantage  whatever  of  his  mem- 
bership. He  made  the  statue  of  the  prinoe-oonsort  for  the 
notional  memorial  in  Hyde  Park  at  the  personal  request  of 
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nme  nnfortnnate  monument.  Among  hia  other  works 
must  be  mentioned  ttfttnes  of  Oliver  Uoldsmith  mi  Ed- 
mund Burke  for  Dablin,  and  a  statue  of  Father  Mathew 
for  Cork.     The  Olirer  Goldsmith  has  been  parlionlarly 

e raised.  Foley  was  a  sculptor  of  whom  any  nation  might 
t  proud.  He  was  bom  an  artist,  and  he  lired  in  his  art, 
through  which  he  expressed  a  nature  glowing  with  Irish 
Are,  with  manly  pride,  and  with  a  follow  feeling  for  noble, 
heroio  charaoter  that  has  given  his  statues  of  his  great 
eountrymen  a  plaoe  apart  in  the  sonlptuiei  of  mmlem 
times.  Foley's  latest  work  was  a  statue  in  bronse  of  the 
Confederate  general  Stonewall  Jackson,  a  commission  from 
the  State  of  South  Carolina. — A  brother  of  the  sculptor, 
Edward  Folkv,  acquired  considerable  distinction  for  his 
skill  in  manipulating  marble,  and  the  statues  of  John 
Foley  owe  much  to  his  brother's  workmanship.  Unfor- 
tunately, Edward  Foley's  habits  were  his  ruin,  and  he 
died,  not  without  strong  suspicion  of  suicide,  by  drowning 
in  the  Regent's  Canal  a  few  weeks  before  his  more  dis- 
tinguished brother.  John  Heni;  Foley  d.  in  London' 
Aug.  27, 1874.  He  was  buried  in  St.  Paul's  Cathedral' 
Sept.  i.  Clabbnce  Cook. 

Fol'ger  (Peter),  American  writer,  b.  in  England  1617, 
went  from  Norwich  in  1635,  and  with  his  father  settled  at 
Martha's  Vineyard,  Mass. ;  in  1883  removed  to  Nantucket. 
His  daughter  Abia  was  Benjamin  Franklin's  mother.  From 
1673  he  was  clerk  of  the  courts,  and  wrote  several  pieces, 
among  them,  in  poetry,  A  Laoking-Ola»i  for  the  Timet, 
or  tht  Former  Spirit  of  Ifea  England  renired  in  thii  Otnera- 
tion  (1675),  reprinted  1783.     D.  at  Nantucket  1690. 

Folia'tion  and  Fo'liated  [Lat.  /oliu,  "leaves'^, 
terms  applied  to  sedimentary  rooks  composed  of  very  thin 
layers,  or  metamorphic  rocks  which  show  slaty  cleavage. 

Foli'gno,  town  of  Central  Italy,  in  the  province  of 
Tlmbria.  Its  manufactures  of  woollens  and  parchment  are 
celebrated.  It  is  an  unattractive  place,  a  bisnop's  sea,  and 
is  connected  by  rail  with  Florence,  Rome,  and  Anoona. 
It  is  the  Roman  FHlgininm.     Pop.  7891. 

Fol'ker,  tp.  of  Clarke  oo.,  Ho.    Pop.  824. 

Folkes  (Martin),  LL.D.,  F.  R.  S.,  b.  at  Westminster, 
England,  Oct.  211, 1690 ;  studied  at  Saumur  and  Clare  Hall, 
Cambridge ;  became  in  1741  president  of  the  Royal  So- 
ciety ;  published  valuable  papers  oo  antiquities,  astronomy, 
etc. ;  was  a  man  of  great  learning  and  fine  literary  attain- 
ments; now  chiefly  remembered  for  his  Tablet  of  Euglith 
Gold  and  Silver  Coine  (1736).     D.  June  26,  1754. 

Folklawd  and  Boc-Ijand.  See  Folc-Laitd,  by 
PRor.  J.  N.  PoKERor,  LL.D. 

FoIk-IjOre,  a  word  recently  introduced  into  the  Eng- 
lish from  the  Oerman  to  indicate  the  knowledge  which  has 
been  gained  from  a  scientiflc  study  of  popular  traditions 
and  tales.  The  Brothers  Grimm  in  their  Kinder  und  Baue- 
milrchen  may  be  said  to  have  inaugurated  the  study,  and 
since  the  pnblication  of  that  work  many  others  have  been 
diligently  collecting  in  all  parts  of  the  world  the  stories 
which  have  been  orally  transmitted  from  generation  to  gen- 
eration. These  stories  hare  been  taken  fhim  the  lips  of 
nnlettered  men  and  women  among  different  nations  all  orar 
the  earth.  The  Germans,  Danes,  Russians,  Highlanders, 
Irish,  North  American  Indians,  Zulus,  South  Sea  Islanders, 
Hindoos,  have  all  contributed  to  the  general  fund.  The 
tales  thus  gathered  have  been  carefnily  compared  with  each 
other,  analyzed,  and  traced  back  to  their  oldest  forms. 
Many  new  and  important  facts  have  been  discovered  in 
these  old  wives'  fables  concerning  the  literary  character  of 
our  ancestors,  their  honsehold  utensils,  habits  of  life,  sports, 
worship,  moral  qualities,  superstitions,  and  ideas  of  another 
world.  The  study  has  also  been  of  great  service  to  the 
ethnologist,  the  historian,  and  the  philologist  in  showing 
popular  affinities,  giving  additional  information  about  early 
migrations,  and  unfolding  more  clearly  the  meaning  of 
words.  Says  one  of  the  ablest  investigators  of  this  folk- 
lore: "One  of  the  mttay  indications  of  that  synthetic  and 
reconstructive  rather  than  analytic  and  dostmcti ve  tendency 
which  marks  the  second  half  of  the  nineteenth  century  is 
the  fact  tliat  historical  scholars  are  beginning  to  look  on 
popular  legends  and  romances,  not  certainly  with  the  un- 
critical credulity  of  the  days  before  Niebnhr,  but  with  the 
belief  of  finding  in  them  such  records  of  historical  evidence 
OS  will  pay  the  trouble  of  investigating  them." 

The  Germans  have  done  more  than  any  others  in  develop- 
ing this  new  science.  Their  most  important  works  upon  it 
are  Kinder  und  Hatumiirchen,  by  the  Brothers  Grimm ; 
Denttche  Mythologie,  by  Jacob  Grimm ;  Die  Herabkunft  dee 
Feiiert  una  dee  GHttrrtrankt,  by  Adalb.  Kuhn ;  Nord- 
deitttche  Sagen,  Mdrchen,  und  Gebr&uche,  by  Kuhn  and 
Scbwarts.  Several  important  works  have  also  been  pub- 
lished in  English  upon  the  subject.    Among  these  the  best 
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Dasent's  Popular  Tal— from  ttte  None;  Kelly's  OurioiU 
tiee  of  Indo-European  IVadition  and  Folk-lore;  PoptUar 
Bomaneee  of  Ike  Middle  Agee,  by  Cox  and  Jones;  ilytht 
and  UgtK-Uaken,  by  John  Fiske ;  Fietioue  of  th«  frith 
Cellt,  by  Kennedy ;  Curiotu  Mglkt  of  the  Middle  Aget,  by 
Baring-Gould ;  Popular  Epiei  of  Ike  Middle  Aget,  by  Lud- 
low. L.  C.  Sezlyi. 

Folk'Btone,  town  of  England,  on  the  S.  B.  coast  of 
Kent.  Steam-packets  sail  hence  to  Boulogne.  It  is  83 
miles  by  rail  8.  E.  of  London,  and  is  a  &vorite  bathiog- 
pUoe.     Pop.  12,694. 

Fol'len  (Cn  ARLis  Thbodobe  Cbristiaic),  Ph.  D.,  LL.D., 
a  writer,  reformer,  and  liberal  preacher,  b.  at  Romrod,  in 
Hesse-Darmstadt,  Sept.  4,  1796 ;  was  edaeated  at  Giesses, 
where  there  were  many  schools  of  learning,  preparatory  to 
the  university.  Sharing  the  German  enthusiasm  of  1814, 
the  youth  joined  the  army  that  resisted  Napoleon.  The 
campaign  ended,  he  returned  to  Giessen  to  pursue  his 
studies,  and  soon  became  known  as  a  leader  among  the 
ardent  patriots  as  well  as  the  diligent  students  of  the  uni- 
versity. Earnest,  bold,  ready  with  tongue  and  pen,  he  drsw 
on  himself  the  suspicion  of  the  authorities,  but  the  degree 
of  doctor  of  civil  and  ecclesiastical  law  was  given  him  in 
1818,  and  he  remained  at  the  university  as  a  lecturer  on 
jurisprudence.  His  patriotic  feelings  bringing  him  into 
sympathy  with  the  people,  and  making  him  their  advocate 
against  the  oppressive  edict  that  would  compel  them  to  pay 
the  debts  of  toe  war,  made  him  especially  obnoxious,  and 
though  he  gained  his  point,  he  mined  bis  professional  pros- 
perity. A  similar  fortune  awaited  him  at  Jena,  whither  he 
removed  from  Giessen.  Thrice  be  was  arrested  on  charges 
of  implication  with  revolutionists,  .and,  though  acquitted, 
was  forbidden  to  continue  his  lectures.  At  Giessen  the  au- 
thorities were  on  the  watch  for  him,  and  he  fled  to  Paris. 
Paris  was  soon  left  for  Switzerland.  At  Chnr  (Coire),  the 
capital  town  of  the  Grisons,  ho  was  appointed  professor  of 
Latin  and  history  in  the  cantonal  school,  but  being  a  lib- 
eral in  theology  as  well  as  in  politics,  his  lectnres  gave  of- 
fence to  the  Calvinistio  ministers ;  so  that,  finding  his  posi- 
tion uncomfortable,  he  resigned  it  and  left,  carrying  with 
him  testimonials  of  character  and  learning.  Next  he  lec- 
tured on  law  and  metaphysics  at  liftle,  but  his  reputation 
went  with  him ;  the  allied  powers  demanded  his  surrender, 
orders  came  for  his  arres^  and  again  he  fled  nnder  cover 
of  a  chaise-boot,  this  time  through  Paris  to  Havre,  whence 
he  embarked  for  the  IT.  8.  Here,  thanks  to  influential 
friends — La  Fayette  among  them — he  found  welcome.  A 
few  months  after  he  landed,  in  the  autumn  of  1825,  he  was 
made  tutor  of  German  at  Harvard  College.  Three  years 
later,  having  in  the  mean  while  studied  divinity  with  Dr. 
Channing,  and  been  admitted  to  the  Unitarian  ministry,  he 
was  appointed  professor  of  ecclesiastical  history  and  ethics 
in  the  Cambridge  Divinity  School;  in  1830  the  professor- 
ship of  German  language  and  literature  was  conferred  on 
him.  In  the  five  years  he  held  it  he  did  much  to  make  that 
department  attractive  by  the  charm  of  his  manner  and  the 
life  of  his  intelligence.  Hia  German  Grammar  and  Reader 
outlived,  as  text-books,  his  time.  The  Christian  ministry, 
however,  had  greater  attractions  for  him  than  the  professor- 
ship, and  for  a  short  time  (1836-37)  he  was  pastor  of  the 
First  Unitarian  church  in  New  York,  following  Rev.  Wm. 
Ware.  His  freedom  of  speech  about  slavery  cut  short  his 
ministry  there,  and  in  1839  he  accepted  a  call  to  East  Lex- 
ington, Mass.,  where  he  had  hardly  established  himself 
when  he  was  lost  in  the  steamer  Lexington,  which  was 
burned  on  Long  Island  Sound  Jan.  13,  1840. 

Dr.  FoUen  was  a  frequent  lecturer,  a  copious  contributor 
to  magazines,  a  philosophical  writer  of  ability.  He  was 
interested  in  all  questions  of  social  reform,  but  especially 
in  the  question  or  slavery.  The  frankness  with  wnich  ho 
uttered  the  convictions  of  an  abolitionist  on  this  then  nn- 
popular  subject  materially  compromised  his  professional 
and  literary  success.  His  writing!),  with  memoir,  were  pub- 
lished in  5  vols,  at  Boston  in  1841.    0.  B.  FROTniNOHAH. 

Follen  (Eliza  Lee),  wife  of  Dr.  Follen,  daughter  of 
Samuel  Cabot,  b.  in  Boston  Aug.  15,  1787.  She,  like  her 
husband,  whom  she  married  in  1828,  was  an  earnest  abo- 
litionist from  flrst  to  last,  and  a  diligent  writer.  Her  writ- 
ings are  mainly  of  a  religious  character,  and  are  intended 
for  the  moral  instruction  of  the  young.  Her  little  hooka 
for  children  are  deservedly  popular  for  their  purity  and 
practioal  wisdom.  Her  Selectiont  from  Finelon,  Well-tpent 
Hourt,  Married  Life,  exerted  wholesome  influence  in  tneir 
time.  The  memoir  of  her  husband  was  from  her  ppn. 
Tht  Ckild't  Friend  under  her  editorship  (1843-50)  was  a 
favorite  household  magazine.   D.  Jan.  26, 1860.    0.  B.  F. 

Fol'let  (Datid  LrxAir),  an  American  lawyer,  b.  July 
17, 1836,  at  Sherburne,  Chenango  co.,  M.  Y.,  educated  at 
CaxenoTia  Seminary,  N.  Y.,  was  admitted  to  the  bar  in 
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ospital  of  hii  nstire  souity.  In  1867  ws(  appointed  aa- 
■tnor  of  intangal  ravenaa  for  the  nineteenth  diatriot,  and 
held  the  position  nntil  the  alwliahnient  of  the  office.  In 
1871  lieoame  the  attorney  for  the  Kew  York  Oiwego  and 
Midland  K.  R.,  and  bai  frequently  diitinguisbed  himself  by 
his  legal  attainments.  He  is  prominent  in  the  ooansol  of 
his  politieal  (Repnbliean)  friends,  and  in  1874  was  elected 
by  a  large  rote  justiee  of  the  supreme  court  of  N.  T. 
State.  Jakks  U.  WuRVAif. 

Fol'lT  Is'land,  in  Charleston  CO.,  S.  C,  extends  S.  W. 
from  Lighthouse  Inlet  to  Stono  River,  having  Folly  Island 
Birer  on  the  N.  W.  and  the  ocean  on  the  8.  B.  It  is  in 
part  hearily  timbered.  It  was  the  scene  of  important  op- 
erations during  the  civil  war. 

Fol'som  (Okorok),  LL.D.,  b.  in  Kennebnnk,  Me.,  Hay 
23,  1302 ;  graduated  at  Harvard  University,  Mass.,  in  1822, 
and  studied  law.  In  1830  published  a  Hittnry  of  Saeo  and 
Bidde/ord,  Me.;  in  1837  removed  to  New  York  and  became 
a  member  and  librarian  of  the  New  York  Historical  Bo- 
eiety;  in  1841  edited  a  volume  of  its  CoUectiont;  after- 
wards translated  the  Detpatchn  of  Htmando  Cartas  in 
1843  published  the  Politieal  Condition  of  Merieo;  in  1888, 
Boenmente  Relating  to  the  Sarlg  Nittory  of  Maine,  He 
was  a  member  of  the  New  York  State  senate  in  1844—48, 
and  ehnrgf  d'nffairee  to  the  Netherlands  18iO-i4.  Mr. 
Folsom  delivered  several  lectures  before  the  New  York 
Historical  Soeiety,  and  was  president  of  the  American  Eth- 
■oh>gieal  Soeiety.     D.  at  Rome,  Italy,  Mnr.  27,  18SS. 

Folaom  (Lkvi),  M.  D.,  b.  in  Limerick,  Me.,  in  1802; 
studied  at  Exeter,  N.  H.;  practised  medicine  with  success 
in  Limerick,  Me.,  Lowell  (1833-36),  Boston  (1836-37),  and 
New  Bedford,  Mass.  (1837-53),  and  afterwards  in  Cincin- 
nati, 0.,  and  in  New  York  City  (1858-67).  D.  in  New 
York  Ool.  27,  1867. 

Folsom  (NATHARiaL),  b.  at  Exeter,  N.  H.,  1726;  oom- 
nandcd  a  company  at  Fort  Edward  1755,  and  a  regiment 
of  militia  before  the  Revolution ;  as  brigadier-general  of 
the  New  Hampshire  forces  served  in  the  siege  of  Boston 
until  July,  1775 ;  was  a  member  of  the  Continental  Con- 
gress 1774-75  and  1777-80  ;  councillor  in  1778 ;  and  presi- 
dent of  the  eonrention  whioh  framed  the  oonstitution  of 
New  Hampshire  in  1783.     D.  at  Exeter  May  26, 171)0. 

Folsom  (Nathaxikl  Shitb),  b.  at  Portsmouth,  N.  H., 
Mar.  12,  1806;  graduated  at  Dartmouth  College  1828,  and 
at  Andover  (Mass.)  Theological  Seminary  in  1831 ;  or- 
dained Bt  Bradford,  Mass.,  1831 ;  was  missionary  in  Liberty 
eo.,  Ga.y  in  1831-32;  was  professor  in  Lane  Seminary  and 
in  Western  Reserve  College  from  1833  to  1836;  was  pastor 
of  the  Congregational  ohurob  at  Franoestown,  N.  H.,  from 
OeL  12,  1836,  to  Aug.  21,  1838 ;  then  of  a  church  at  Provi- 
denee,  R.  I.,  1838-40;  of  a  Unitarian  church  at  Haverhill, 
Mass.,  1840-47;  edited  the  Ckritian  RegiHer  1847-40  at 
Charlestown,  Mass.;  and  was  professor  of  literature  and 
biblical  interpretation  at  Meadville  College,  Pa.,  from  Sept., 
1840,  to  1861.  He  published  an  address  on  temperanoe 
(1830),  and  an  Interpretation  of  the  Propheeiee  of  Daniel 
(1842). 

Fol'som  Cit'r,  a  po<t-v.  of  Sacramento  oo.,  Cal.,  on  the 
S.  bank  of  the  American  River  and  on  the  Sacramento  Val- 
ley R.  R.,  25  miles  E.  by  N.  of  Sacramento,  is  a  pleasant 
town  Id  a  picturesque  wine  and  raisin  growing  region. 
Placer-mining,  granite-quarrying,  and  the  ooUeeting  of 
paving-etones  from  the  river-bed  are  carried  on  in  the 
vicinity.  Folsom  City  has  a  weekly  newspaper  and  some 
Hue  buildings. 

FoUat  (Prilipp),  b.  May  II,  1805,  at  Bingcn  on  the 
Rhine,  studied  art  at  Mentx  and  OUsseldorf,  and  beoame  a 
profesaor  ofpainting  at  Munich  and  director  of  the  royal 
galleries.  Ha  helped  to  design  the  frescoes  of  the  Glypto- 
thek  and  the  Areades  at  Munich.  He  produced  some  re- 
markable portraits  and  some  fine  historical  and  rural  scenes. 

Foiz,  or  Folez  (Haxb),  b.  at  Worms  in  1478,  beoame  a 
Protestant  of  Nuremberg,  and  was  by  profession  a  barber. 
He  was  one  of  the  most  noteworthy  of  the  Oerman  mastar- 
singers,  and  besides  mastersong  wrote  dramatic  Shrovetide 
pieces  and  rhyming  tales.  His  lyrics  are  often  spirited, 
graceful,  and  of  high  moral  tone  and  much  literary  merit; 
but  his  other  writings  are  often  marked  by  needless  ooarse- 
neis  and  a  roughly  vigorous  style  of  humor. 

Fomenta'tion  [jM.fomentatio,  from /oi>«o,  to  "soothe," 
to  ■'oherish;"  also  to  "bathe"],  in  therapeutics,  the  appli- 
cation of  hot  epithems,  wet  or  dry  (wet  fomentation,  dry 
fomentation),  to  diseased  parts.  Fomentations  act  ohiefly 
by  the  heat  and  moisture  tney  convey  to  the  snrfaee  treated, 
but  they  are  sometimes  medicated.  Fomentation  is  usually 
a  safe,  and  often  an  effective,  means  of  treating  many 
diseases. 

Fom'ites  [Lat.,  the  plu.  of  fame;  "fuel'n,  a  term 
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much  employed  in  lanltsry  seienee  to  denote  objects,  such 
ai  clothing,  furniture,  bedding,  wall-paper,  etc.,  by  which 
the  infection  of  certain  diseases  is  retained,  and  by  whioh 
disease  may  be  propagated. 

Fonblanqae  l  Albaxv  William),  a  London  jonmalist, 
b.  in  1797,  was  tlie  son  of  John  de  Qrenier  Fonblanque 
( 1750-1837),  a  famous  equity  lawyer,  and  a  brother  of  John 
Samuel  Martin  Fonblanque  (1787-1865),  an  able  writer  on 
law-reform.  Mr.  Fonblanque  was  (182&-46)  editor  of  Tie 
Examiner,  and  was  dlstingniabed  for  literary  abilities  and 
for  his  useful  labors  as  a  publicist.  He  was  (1846-72)  chief 
of  the  statistical  department  of  the  board  of  trade  and 
comptroller  of  the  com  returns.  D.  at  London  Oct.  13, 
1872; 

Fon'da,  post-v.  of  Pocahontas  oo.,  la.,  on  the  Iowa  di- 
vision of  the  Illinois  Central  R.  R.,  225  miles  W.  of  Du- 
buque and  100  miles  E.  of  Sioux  City.  It  has  several  stores, 
shops,  and  hotels,  and  one  newspaper.  Principal  busi- 
ness, farming  and  dairying.     Pop.  about  300. 

M.  D.  Skinner,  Ed.  "  Tuns." 

Fond8«  post-T.,  cap.  of  Montgomery  co.,  N.  Y.,  on  the 
Mohawk  River  and  the  New  York  Central  R.  Bs.,  and  the 
terminus  of  the  Fonda  Johnstown  and  Gloversville  R.  R. 
It  has  a  national  bank,  1  newspaper,  2  flouring-mills,  3 
ohnrohes,  3  hotels,  and  the  usual  number  of  stores,  shops, 
eto.  Principal  business,  farming  and  dairying.  Pop.  1002. 
C.  B.  Fbeehah,  Ed.  "  Mobawk  Valliy  Democrat." 

Fonda's  Bush,  a  v.  of  Broadalbin  tp.,  Fulton  co., 
N.  Y.,  is  the  seat  of  thriving  manufaotures.  (Post-office, 
Broadalbin.)    Pop.  087. 

Fond  da  liac,  county  of  Wisconsin,  at  the  S.  end  of 
Winnebago  Lake,  whence  the  name  (Fr.,  the  "end  of  the 
lake").  Area,  754  square  miles.  The  county  is  divided 
by  a  steep  limestone  ridge.  The  W.  part  is  prairie,  the  E. 
timbered  land.  The  soil  is  very  fertile.  Cattle,  grain, 
wool,  hay,  and  dairy  produots  are  the  staples.  The  manu- 
faetnres  include  carriages,  flour,  lumber,  saddlery,  metallio 
wares,  etc.  It  is  traversed  by  the  Sheboygan  and  Fond  du 
Lac  and  the  Lake  Superior  line  of  the  Chicago  and  North- 
western R.  Rs.     Cap.  Fond  du  Lac.     Pop.  46,273. 

Fond  da  Lac,  tp.  and  post-v.  of  Taiewell  eo.,  HI., 
opposite  Peoria,  111.,  and  near  the  S.  extremity  of  Peoria 
Idkke.     Pop.  889. 

Fond  da  Lac,  tp.  and  post-v,  of  St.  Louis  oo.,  Minn., 
on  the  Northern  Pacific  R.  R.,  15  miles  S.  W.  of  Duluth,  at 
the  head  of  navigation  of  the  St.  Louis  River,  near  the 
head  of  Lake  Superior.  It  is  an  old  settlement,  onea  a 
very  important  station  of  the  Amerioan  Fur  Company.  It 
has  good  water-power.   '  Pop.  of  tp.  800. 

Fond  da  Lac,  city  of  Fond  du  Lao  oo.,  Wis.,  on  Lake 
Winnebago,  at  the  mouth  of  the  Fond  du  Lae  Rirer,  148 
miles  from  Chicago,  63  from  Milwaukee,  65  from  Green 
Bay,  and  43  from  Sheboygan,  thus  enjoying  the  advantages 
of  four  competing  lake-ports.  It  is  the  junotion  of  three 
railway  lines — the  Chicago  and  North-western,  to  Chicago 
on  the  8.  and  Green  Bay  and  Lake  Superior  on  the  N. ; 
the  North-western  Union,  to  Milwaukee  on  the  B. ;  and  the 
Sheboygan  and  Fond  du  Lao,  to  Sheboygan  on  the  E.  and 
the  Fox  River  on  the  W.  Steamer  lines  conneot  with 
porta  on  Lake  Winnebago.  Fond  du  Lac  oounty  embraces 
some  of  the  finest  agricultural  property  in  the  West,  and 
in  the  State  stands  fourth  in  wealth  and  population.  The 
city  is  delightfully  situated  on  a  plain  surrounded  by  hills 
and  in  the  midst  of  generous  grovaa.  It  contains  many 
elegant  residenoaa,  costly  businesa-blooks,  and  heavy  manu- 
faoturing  establishments.  Water  )s  supplied  from  about 
1000  artesian  wells,  the  mineral  properties  of  whioh  hare 
rendered  the  plaoe  famous.  The  hotels  are  numerous,  pro- 
vided with  modern  appliances,  and  enjoy  an  enviable  repu- 
tation. Fond  du  Lac  has  20  churches,  3  public  halls,  an 
opera-house,  2  public  libraries,  and  several  public  gardens 
for  out-door  amusements.  There  is  a  steam  fire  depart- 
ment and  a  fire-alarm  telegraph.  There  are  within  the 
city  limits  12  steam  saw-mills,  1  extensive  car-works,  1 
blast  fumaoe,  1  threshing-machine  works,  4  flouring-mills, 
6  sash,  door,  and  blind  faotories,  3  foundries  and  engine- 
works,  several  shingle-mills,  10  wagon  and  carriage  works, 
2  paper-mills,  2  agricnitural  works,  2  stave-factories,  1 
drug-factory,    1   very   large    tannery,   6  planing-mills,   1 

{>laster-mill,  6  cigar-factories,  1  large  soap-factory,  3  candy- 
aotories,  I  steam  bakery,  1  oil-factory,  1  plough-factory, 
5  hanks,  and  1  steam  printing-office;  and  many  other 
branches  of  manufacturing  industry  are  represented.  There 
are  4  newspapers  and  2  independent  job  printing-offices. 
Pop.  12,764;  of  tp.  1266. 

Tim.  F.  Strono,  Jr.,  Ed.  "  Fond  dc  Lac  Journal." 
Fon'di,  town  of  Italy,  in  the  province  of  Terra  di 
Lavoro,  is  miserably  built,  dirty,  and  unhealthily  situated, 
bat  the  surrounding  districts  are  very  fertile,  and  were 
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fiunous  in  anoient  timef  for  tb«  wine  they  produced  (rtKKiit 
Cme»b>un).  It  is  eneloaed  by  cyolopean  iralls,  and  haa  a 
fine  eathedral.     Pop.  S478. 

Foner'den  (John),  M.  D.,  b.  in  Baltimore  in  1804 ; 
graduated  in  1823,  and  >oon  after  beoame  a  distingnialied 
pfayaician  and  philanthropist.  Ue  waa  pre-eminently  the 
Mend  of  the  friendless,  and  on  more  occaaiona  tban  one 
went  into  the  cell  of  a  raring  maniac,  aoothed  him  by  a 
few  kind  words,  unlocked  the  door,  and  walked  with  him 
through  the  hospital  gronnda.  Paul  F.  Era. 

Fonse'ca,  Bay  of,  or  Gnlf  of  Conchagna,  ex- 

tenda  into  Central  America  from  the  Pacific  Ocean,  and 
haa  the  state  of  San  Salvador  on  the  N.  W.,  Nicaragua  on 
the  8.  E.,  and  Uonduraa  at  its  head.     Length,  10  miles. 

FonsecB,  da  (Pkbro),  D.  D.,  "the  Portuguese  Aris- 
totle," was  b.  at  Costitada  in  1628;  liecame  a  Jeauit  in 
liiS;  held  professorahipa  at  Coimbra  and  Erora;  reaided 
at  Rome  1572-79;  waa  the  instructor  of  Molina;  wrote 
oommentaries  on  Aristotle  (4  vols.,  1572-1602),  Iiulitutionet 
DialecticKi  ( li84),  and  a  treatise  on  foreknowledge  and  free- 
will (1588).     D.  at  Lisbon  Nov.  4,  1599. 

Font  [Lat./oiu,  a  "  fountain  "],  a  veasel  used  in  ehurchea 
to  contain  the  baptismal  water.  The  foni.is  smaller  than 
the  baptistery,  the  latter  being  in  general  designed  for  the 
administration  of  the  ordinance  by  immersion,  while  the 
font  was  used  in  the  other  and  later  modes  of  baptism.  It 
is  nsnally  of  stone,  sometimes  of  silver  or  other  metal, 
ordinarily  stands  near  the  entrance  of  the  church,  and 
often  is  enclosed  by  a  rail.  The  font  is  frequently  fash- 
ioned with  much  taste  and  skill.  The  name/on(  is  often 
inoorreotly  applied  to  the  stoup,  stock,  or  btnitier,  a  vessel 
containing  holy  water,  and  placed  near  the  entrance  of 
Roman  Catholic  churches. 

Fontaineblean,  town  of  France,  in  the  department 
of  8eine-et-Mame,  35  miles  S.  E.  of  Paris.  Its  palace, 
built  in  the  twelfth  century  and  enlarged  and  embellished 
in  each  succeeding  century,  is  one  of  Uie  moat  magnificent 
baildinga  in  Franco.  The  forest  which  surrounds  it,  and 
which  is  wholly  laid  out  as  a  landscape-garden,  comprises 
04  square  miles.    Pop.  11,939. 

Fonta'na  (Dohbsioo),  an  Italian  architect  and  en- 
gineer, b.  1543,  is  chiefly  remembered  for  his  great  feat, 
the  transportation  of  tlie  Egyptian  obelisk  to  the  square 
of  St.  Peter's,  Rome,  in  1586,  for  whioh  he  received  great 
honors.  The  obelisli  had  been  brought  to  Rome  in  Calig- 
ula's time.  He  also  finished  the  cupola  of  St.  Peter's  basil- 
ica, finished  the  palace  of  Monte  Cavallo,  and  planned 
the  Vatican  Library.    D.  1607. 

Fontana  (Paospnto),  b.  at  Bologna  in  1512,  was  a 
painter  of  much  ability,  but  a  too  rapid  and  careless 
worker.  His  portraits  won  him  much  fame,  but  were  not 
equal  to  those  of  his  daughter  Lavinia  (1552-1614),  a 
olever  and  painstaking  artist.  Ho  instructed  the  Caraooi. 
D.  1597. 

Fontanel'  [Fr.  /ontanelU;  Lat.  /ons  palpitaiu],  the 
soft  palpitating  spot  upon  the  head  of  a  young  infant;  so 
called  because  its  throbbing  was  likened  to  the  welling  up 
of  a  fountain.  The  fontanels  are  uaually  from  fonr  to  six 
in  number,  but  only  one  or  two  are  easily  detected  in  most 
eases.  The  groat  fontanel  is  at  the  creasing  of  the  ooronal 
and  sagittal  sutures.  It  is  generally  closed  by  the  develop- 
ment 0?  the  neighboring  bones  within  two  years  after  birtn. 
The  smaller  posterior  or  bregmatic  fontanel  is  at  the  Junc- 
tion of  the  sagittal  with  the  lambdoidal  suture,  and  closes 
in  a  few  months  after  birth.  There  are  also  two  sphenoidal 
and  two  mastoidal  or  Oasserian  fontanels,  but  they  are  very 
small,  and  generally  close  soon  after  birth.  The  two  prin- 
cipal fontanels  are  of  great  importance  in  midwifery,  as 
they  enable  the  skilful  practitioner  to  determine  the  posi- 
tion of  the  fcetns  in  bead  presentations. 

Fort  ANKL  is  also  a  small  issue  or  artificial  ulcer  made  by 
the  surgeon  for  its  derivative  efifeot.  A  common  dried  pea, 
a  lump  of  beeswax,  or  other  hard  maaa  ia  kept  in  a  small 
out  under  the  skin,  eansing  a  flow  of  pus.  The  fontanel, 
though  a  valuable  therapeutic  means,  is  at  present  not 
much  employed. 

Fontanel'la  (Frajicesoo),  b.  at  Venice  June  28, 1768; 
became  a  priest,  and  was  for  a  time  professor  of  grammar 
in  Venice,  and  afterwards  professor  of  Latin  eloquence  at 
Udine,  but  his  principal  employment  was  proof-reading ; 
author  of  Greek  and  Hebrew  grammars  nnd  lexicons,  and 
of  several  learned  philological  treatises.  D.  at  Venice  Mar. 
22,  1827. 

FoDtaaelle,  post-r.,  cap.  of  Adair  co.,  Ia.,  abont  70 
miles  W.  of  Des  Moines,  midway  between  the  Chicago  Rock 
Island  and  Pacific  and  the  Burlington  and  Missouri  River 
R.  Rs.  It  has  2  hotels,  2  weekly  newspapers,  and  several 
diy-goods  and  grocery  stores.     It  ia  a  trading  town  for  a 


oonaiderable  diatrict.  Its  publis  schools  are  efficient. 
Principal  business  of  the  vicinity,  farm  ing.  Pop.  about  600. 
Jakhi  M.  Qow,  £d.  "Adair  County  Bbportkr." 
Fon'te  Avella'na,  Order  of,  a  monastic  order  estab- 
lished 1001  at  Fonte  Avellana,  near  Facnsa,  Italy,  by  Lu- 
dolf,  bishop  of  Iguvium.  In  1570  it  was  united  to  the 
Camaldulians.  St.  Peter  Damian  was  its  moat  famous 
member. 

Fontenay-le-Comte,  town  of  France,  in  the  depart- 
ment of  Vendue,  on  the  Vendue.  It  has  great  linen  man- 
ufactures and  tanneries.     Pop.  7971. 

Fontenelle,  tp.  and  post-v.  of  Washington  eo.,  Neb., 
on  the  Fremont  Elkhom  and  Missouri  Valley  R.  R.,  10 
miles  N.  E.  of  Fremont,  and  on  the  Elkhom,  here  crossed 
by  a  bridge.  It  has  a  fine  soil,  and  ia  the  seat  of  Nebraska 
University.     Pop.  of  tp.  400. 

Fontenelle,  de  (Bernard de  Bovier),  French  author, 
b.  at  Rouen  Feb.  11,  1657;  admitted  to  the  French  Acad- 
emy in  1691,  and  to  the  Academy  of  Sciences  in  1697,  of 
which  he  waa  perpetual  secretary  from  1699  to  1741.  D. 
at  Paris  Jan.  0, 1757.  His  Dialogua  af  the  Dead  was  pub- 
lished in  16S3,  Diteourie  on  the  Plnrality  of  M'otUU  in  1686, 
and  Euay  on  tke  Geometiy  of  the  Infinite  in  1727.  Wroto 
also  HUtory  of  Oraclee,  and  in  forty  years  composed  eulo- 
gies on  about  seventy  members  of  the  French  Academy  of 
Sciences. 

Fontenoy,  a  t.  of  Belgium,  in  the  provinoe  of  Hainaot, 
Here  mx  fongbt.  Hay  II,  1745,  the  famous  battle  between 
the  French  under  Marshal  Saxe  and  the  allied  English, 
Dutch,  and  Austrians  under  the  duke  of  Cumberland,  in 
whioh  the  French  won  a  great  victory. 

Fontevranit,  small  town  of  France,  in  the  department 
of  Maine-et-Loire.  In  its  church  arc  the  tombs  of  Henry 
II.  and  Kiohard  I.  of  England.  This  church,  now  a 
prison,  is  nearly  all  that  remains  of  the  ancient  abbey  of 
Fontevrault,  once  the  mother-house  of  the  monastic  order 
of  Fontevranlt,  founded  1100,  and  broken  up  at  the  first 
Revolution.  The  order  contained  monks  and  nnns,  and 
was  at  one  time  Auguatinian,  but  became  an  independent 
congregation. 

FonTielIe,de  (Wilfrid),  French  aSronaut and  popular 
scientific  writer,  b.  at  Paris  in  1828,  waa  a  teacher  of  math- 
ematics, then  a  journalist  and  aeronaut.  During  the  aicgo 
of  Paris  be  escaped  from  the  city  in  a  balloon.  L'Homme 
Fomile  waa  published  in  1865,  Let  MerreUletdn  Monde  Tn- 
vieible  in  1866,  Sclairt  et  Toimerrei  in  1867  (translated  into 
English  as  Thunder  and  Lightning),  L'Aetronomie  Modeme 
in  1868.  Accounts  of  his  balloon  ascensions  were  pub- 
lished in  1871  under  the  title  of  Travel*  in  tke  Air.  He 
has  written  several  political  pamphlets. 

Foo-Chow,  popularly  called  Hok-Chin,  is  the  capi- 
tal of  the  Chinese  province  of  Fo-Kien,  the  residence  of  the 
Ticeroy  of  Fo-Kien  and  Che-Kiang,  the  seat  of  several 
high  civil  and  political  authorities,  and  standi  on  the  river 
Min,  35  miles  from  its  mouth.  The  number  of  its  inhab- 
itants is  variously  given.  According  to  Scherser  and  tbe 
Minionarg  Herald  (Boston,  Feb.,  1872)  it  is  about  1,000,000, 
but  others  call  it  800,000,  600,000,  and  500,000.  The 
number  of  600,000,  which  has  been  adopted  by  Bebm 
and  Wagner  in  BerHlkeruna  der  Erde  (Gotna,  1874),  seems 
to  come  nearest  to  the  truth.  The  town  is  beautifully  situ- 
ated on  both  banks  of  the  river,  which  rise  in  terraces  and 
are  connected  by  atone  bridgca;  it  has  an  excellent  harbor, 
and  is  surrounded  with  an  old  wall  30  feet  high,  12  feet 
thick,  and  surmounted  with  high  towers.  Its  general  as- 
pect is  most  striking ;  tbe  broad  river  is  entirely  covered 
with  floating  booses  and  innnmerable  Junks,  and  stretches 
through  the  valley  like  a  boisterous  market-street,  while  on 
both  sides  the  town  rises  like  an  amphitheatre.  The  town 
itself  is  dirty,  however,  and  makes  a  poor  impression  on 
account  of  its  miserable  buildings,  though  its  streets  are 
lined  with  shops  crowded  with  goods  and  stirring  with 
traCSc.  Tbe  most  remarkable  institution  of  Foo-Chow  ia 
its  arsenal.  It  is  a  perfectly  modern  establishment,  is  un- 
der tbe  direction  of  a  Frenchman,  and  has  50  European 
engineers,  teachers,  and  superintendents,  end  about  1200 
Chinese  workmen.  It  waa  founded  in  1867.  China  has 
only  three  other  arsenals  arranged  on  the  European  plan — 
namely,  those  of  Shanghai,  Nanking,  and  Tientsin.  But 
its  greatest  importance  is  derived  from  its  tea-trade,  and 
from  the  circumatanco  of  ita  being  open  to  foreign  com- 
merce. Its  position  offers  a  cheap  and  convenient  commu- 
nication with  the  interior,  and  since  1 853 — in  which  year 
the  firm  of  Russell  i,  Co.  shipped  the  first  cargoes  of  tea 
directly  from  Foo-Chow  to  Europe  and  America — ita  com- 
merce has  increased  ao  rapidly  that  as  a  tea-market  it  now 
ranka  next  to  Shanghai :  550,230  piculs  of  tea  were  ex- 
ported in  1867;  603,770  in  1868;  581,003  in  1869.  The 
Dusiness  of  the  foreign  houses  in  Foo-Chow  is  confined  to 
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tk«  exportation  of  tM,  the  import«tion  of  opinm  and  lead, 
ud  ihip-brokeTmg*.  Although,  with  loapmt  to  the  inland 
trade,  the  harbor  ii  of  froat  eonieqaeooe  as  a  market  for 
kuilding-Uinber  and  paper,  and  althoagh  large  qnantitiea 
of  oott<m  and  woollen  gooda  an  imported,  yet  the  foreign 
Iioaiw  bare  very  little  to  do  with  these  branches  of  the 
trade.  The  Chineee  merohanta  carry  them  on ;  all  woollen 
goods  are  bought  by  Chinese  houna  in  Hong-Kong  and 
shipped  to  Foo-Chow  on  Kuropoan  rasaela.  The  ralne  of 
imported  foreign  gooda  has  during  the  laat  few  years 
amounted  to  about  $8,000,000  annu^ly ;  that  of  imported 
Chinese  produce  to  about  $3,000,000,  and  that  of  the  entire 
eipoitation  to  about  $35,000,000.  About  500  vessels  of 
t>0,000  tons  burden  annually  elear  the  harbor. 

AUOCST  NnvAKK. 
Food,  a  anbatanee  which  anpporta  the  functions  and 
powers  of  the  body — one  by  which  the  body  may  live,  act, 
ud  grow.     It  is  not  one  which  simply  satisfies  or  arrests 
appetite,  for  a  nanseons  smell  or  a  mental  shock  will  do 
that ;  nor  one  simply  whieh  gires  a  sense  of  satisfaction  at 
the  Btonoach  and  removes  craving  for  food,  like  tho  lump 
of  clay  whieh  ia  awallowed  by  aavagea  in  the  abaence  of 
food ;  yet  food  doea  both.     Neither  is  it  a  anbatanee  whieh 
oontrola  and  regnlatea  the  fhnetiona,  for  that  is  the  special 
duty  of  a  medicine;  and  yet  it  so  far  gorema  that  it  in- 
I      enawa  the  activity  of  aome  or  all  of  them.     With  want  of 
food  there  is  a  natural  subsidence  of  vital  action,  accom- 
panied by  craving  for  food  and  appetite  or  relish  for  it, 
whilst  after  food  has  been  eaten  the  action  of  tho  heart, 
langi,  and  other  organs  is  increased,  heat  is  generated,  ap- 
petite is  arrested,  and  a  sense  of  satisfaction  is  felt,  whilst 
a  glow  of  warmth  pervades  the  whole  body.     After  ao  in- 
terval of  three  or  four  hours  appetite  and  a  sense  of  want 
of  food  return,  and  the  prooess  or  renewal  mnit  be  repeated. 
Hence  food  must  be  identical  with  the  elements  of  our 
bodies,  or  be  capable  of  transformation  into  them,  sup- 
plying the  want  caused  by  waste  and  the  material  required 
for  growth.    It  must  also  be  adapted  to  the  needs  of  too  in- 
fant as  well  as  those  of  man  at  all  ages  and  in  various  oon- 
ditioni  of  season,  climate,  modes  of  life,  and  exertion.    Its 
astare  must  be  such  that  it  ean  be  digested  within  the  uanal 
period,  lest  the  body  starve  whilst  food  is  within  it ;  but  this 
IS  eommonly  asaiated  by  the  procees  of  cooking,  which  by 
softening  the  food  ahortens  the  term  subsequently  required 
for  digestion.     Thus,  a  piece  of  the  bark  of  a  tree  contains 
the  elements  of  food,  but  in  a  form  most  difflcnlt  of  diges- 
tion. When  in  periods  of  great  privation  it  has  been  eaten, 
it  has  been  first  broken  up  into  the  amallest  pieces,  im- 
mersed and  then  boiled  in  water  to  soften  the  fibre  and  to 
cause  the  starch-ccUs  to  burst.     Or,  again,  to  give  the  or- 
dinary food  of  man,  which  requires  four  or  five  hours  to 
digest,  to  an  infant  whose  functions  are  performed  so  rapidly 
that  it  must  receive  food  every  two  hours,  would  atarve  the 
child,  whilst  food  would  acenmulate  in  the  atomaoh  and 
bowela,  and  destroy  the  appetite  for  it.     An  infant  cannot 
live  well  even  on  bread,  which  ia  the  atalT  of  life  to  man. 

Clatnjkation. — As  foods  have  two  very  evident  duties  to 
peribrm — ^vis.  to  maintain  the  heat  of  the  body  and  to  sup- 
ply material  for  growth — they  have  of  late  years  been  di- 
vided into  heal-generalort  and  /tetk-formen,  the  former 
eonaisting  of  carbon,  hydrogen,  and  oxygen,  and  the  latter 
of  these  elements,  with  the  addition  of  nitrogen.     Hence, 
the  two  classes  are  likewise  called,  respectively,  kgdro-car- 
k>ea,  or  earbo-hydratea,  and  nilrogmoiu;   but,  although 
two,  they  are  so  nearly  one  that  in  nature  they  are  invari- 
ably found  and  eaten  together  at  each  meal.     Thus,  the 
three  great  hydro-oarbons  are  fat,  sugar,  and  starch ;  but 
fat  is  fonnd  with  lean  flesh  in  animals  and  with  albumtn- 
ODS  matter  in  seeds,  both  of  whieh  are  rich  in  nitrogen ; 
whilst  sugar  and  starch  never  exist  alone,  but  alwaya  with 
juices  and  tisanes  containing  nitrogen,  from  which  they 
may  be  separated  by  artificial  means.     Hence,  whilat  one 
kind  of  food  may  contain  a  far  greater  proportion  of  ni- 
trogen than  another,  and  may  therefore  be  par  ereeHenee  a 
aitrogenons  food,  all  foode  contain  carbon  or  hydrogen,  or 
both,  in  large  quantities,  and  are  therefore  heat-generstora. 
The  elawsifioation  of  fooda  on  their  chemical  constituents 
is  thus  shown  to  be  of  comparatively  little  importance,  and 
as  we  proceed  to  further  regard  their  origin  from  vegetables 
and  animals,  the  same  fact  will  be  yet  more  evident.     A 
vegetable  food  ia  derived  from  the  aoil  and  air,  and  when 
eaten  becomes  fieah ;  but  when  we  eat  the  flesh  of  animals 
we  eat  that  which  was  previously  derived  from  vegetables, 
and  we  may  therefore  be  said  to  eat  vegetables  specially 
prepared  and  transformed  by  animals  ibr  our  use.     When 
the  refuse  of  flesh  is  eventually  given  to  the  earth,  it  again 
produces  vegetables,  and  thus  the  ronnd  of  creation  and 
transformation  of  food  is  complete.      This  implies  that 
vegetable  and  animal  foods  have  the  same  elements,  or  are 
capable  of  trsDsformation,  the  one  into  the  other ;  and  so 
bread,  meat,  and  milk,  however  different  in  appearance, 


hare  their  essential  elements  in  ooramon.  It  also  leads  to 
the  inference  that  as  animal  food  is  a  nearer  approach  to 
the  composition  of  our  own  bodies,  it  should  be,  as  it  is, 
more  readily  and  quickly  appropriated  by  us  than  vege- 
table food.     It  is  also  a  more  compendious  food. 

Foods  will  be  considered  in  this  article  under  the  two 
general  heads  of  solids  and  fluids,  the  former  being  divided 
into  three  classes,  according  to  their  aouroe— via.  mineral, 
vegetable,  and  animal. 

I.  Solid  Foods. 

A.  Mimtral  Food. — The  bones,  nearly  every  soft  tissue, 
and  the  blood  require  mineral  matters  combined  with  acids, 
and  foods  supply  them  in  about  the  following  proportion : 
Common  salt,  or  chloride  of  sodium,  is  found  in  water  and 
in  many  animal  and  vegetable  substances,  but  it  is  usual 
to  eat  from  one-quarter  to  one-half  an  ounce  daily  with 
our  food.  Potash  is  supplied  by  lemons,  oranges,  grapes, 
pineapples,  strawberries,  mulberries,  tamannda,  apples, 
and  nearly  all  fruits,  as  well  as  by  potatoes,  cauliflowers, 
cabbages,  cuonnAers,  artichokes,  asparagus,  rhubarb,  and 
nearly  all  garden  vegetables.  Sulphur  is  contained  in  al- 
bumen (as  the  white  of  eggs),  fibrine,  and  oaseine  in  propor- 
tions of  3^  to  7,  parts  in  1000.  Iron  enters  into  tho  com- 
position of  most  vegetable  foods,  as  potatoes,  carrots, 
encumbers,  peaa,  cabbages,  and  muatard,  and  into  many 
animal  substances,  as  milk  and  flesh.  Alnmina  exists  in 
carrots,  and  silica,  or  flint,  in  potatoes,  wheat,  rice,  and 
numerous  vegetable  structures.  Phosphorus,  when  com- 
bined with  a  base,  as  lime,  magnesia,  soda,  potash,  etc.,  is 
found  in  neariy  all  vegetable  and  animal  foods.  Thus, 
there  are  in  blood  0.14 ;  barley,  rice,  and  oats,  0.22  to  I  ..12 ; 
milk,  O.SA ;  wheat,  0.8  to  2.0 ;  potatoes,  2.5 ;  caseine,  13.2  ; 
and  in  bones,  27  to  72.  It  is  also  found  in  fibrine,  albumen, 
the  brain,  and  nomerons  other  structures  of  the  bodies  of 
animals. 

From  this  statement  it  follows  that  whilst  the  need  of 
tho  body  for  mineral  matter  may  be  supplied  in  very  differ- 
ent quantities,  a  mixture  of  foods  is  the  most  fitting ;  and 
with  such  wo  may  be  assured  that  a  aufllcient  quantity  is 
afforded.  But  of  all  classes  thoae  which  eontain  freah  vege- 
table juiees  ^>po*r  to  be  the  most  important,  for  without 
them  the  nutrition  of  the  body  cannot  ne  long  maintained. 

B.  Vegetable  Foode. — The  loweat  classes  of  vegetables 
whieh  supply  man  with  food  are  the  liehena,  ftingi,  mosses, 
and  sea-weeds.  Lichens  and  mosses  are  ordinary  articles 
of  food  in  the  northern  regions,  as  in  Lapland  and  Oreen- 
land,  and  supply  food  to  man  and  beast  for  several 
months  in  the  year.  Iceland  moss  {Celraria  Mandiea) 
has  long  been  appreeiated  in  more  soothem  olimates  for 
its  mucilaginous  quality,  and  is  eaten  alone,  as  an  infusion 
in  hot  water,  or  made  into  various  eompounds,  as  Iceland 
moss  cocoa.  It  is  deficient  in  flavor,  and  requires  the  ad- 
dition of  sugar  and  a  eoadimeat,  but  it  produces  a  more 
valuable  infusion  than  linseed  tea.  Reindeer  moss  ( Cla- 
donia  range/en'na)  has  similar  qualities,  but  is  inferior  as 
a  nutriment,  since,  whilat  the  former  yielda  about  30  per 
eent.  and  the  latter  haa  only  about  1  per  cent,  of  atarch,  the 
potato  oaually  oontaina  about  18.0  or  10.0  per  cent,  of 
atarch :  it  ia  inferior  in  that  respect  to  Iceland  moaa.  Irish 
or  carrageen  moss  (Ciondrtu  erieptu)  (a  sea-weed),  is  not 
equal  in  nutritive  valne  to  leeland  moss,  but  ia  a  well- 
known  article  of  food  or  phyaic.  Sea-weeda  have  long 
been  in  use  as  food  in  Scotland  and  the  more  northern 
islands  of  Europe,  particularly  when  other  vegetable  food 
is  scarce.  They  have  aire  been  used  in  periods  of  abun- 
dance by  a  few  persons,  so  that  laver  {Porpkgra  laeiniata 
and  rulgarit)  is  eaten  with  roast  meat  at  the  most  luxuri- 
ous tablea.  There  are  many  edible  aea-weeda,  but  as  all 
have  a  bitter  flavor,  which  soda  only  partially  removes, 
they  are  not  likely  to  he  generally  used  as  food.  They, 
however,  rank  very  high  in  nutritive  value,  for  they  are 
said  to  contain  10  to  15  per  eent.  of  nitrogenous  and  60  to 
70  per  cent  of  oarbonaeeons  matter,  and  therefore  merit 
the  attention  of  eountries  baring  a  wide  seaboard  and  a 
poor  population. 

Hushrooma  {Fungi)  eonstitnte  a  large  claaa  of  vegetablea, 
many  of  which  have  most  attractive  colors,  and  not  a  few 
very  repellant  odors.  There  is  great  difference  of  opinion 
OS  to  their  edible  qualities,  aome  asserting  that  nearly  every 
kind  may  be  eaten,  whilst  others  allow  but  one  or  two  kinds, 
and  partionlarly  the  common  edible  mushroom  of  small 
sice  (AgarieM  eampeetrie).  It  is  quite  certain  that  persons 
have  been  poisonM  by  eating  mnahrooma,  and  therefore 
that  all  mushrooma  cannot  be  edible.  In  chemical  com- 
position this  class  of  vegetables  ranks  somewhat  high,  but 
they  are  very  light  in  atructare,  and  from  the  hulk  required 
at  a  meal  could  not  become  a  necessary  article  of  food. 
They  are  generally  Inxuriea,  or,  when  made  into  ketchup, 
may  be  called  condiments.  Truffles,  whether  white  or  black 
(Rkixophagon  album  and  Tuber  eibarium),  grow  about  one 
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foot  In  depth  nnder  gronnd,  to  the  size  of  a  potato,  and 
are  now  more  faahionable  than  useful  food. 

Sueculeut  Vegttablt: — This  very  large  olass  of  foods  is 
eaten  ohieSy  for  their  juices  and  starch,  and  are  prised  ao- 
eording  to  the  abundanoe  of  those  elements  and  their  Saror. 

The  potato  (Solanum  tnberotum)  occupies  the  first  place 
in  temperate  climates,  on  account  of  the  large  quantity  of 
starch  and  potash  which  it  contains,  and  its  agreeable  flaror. 
It  is  a  native  of  N.  and  S.  America,  but  has  become  acoli- 
mutiied  in  all  except  very  hot  and  very  cold  climates.  It 
contains  only  about  2.1  per  cent,  of  nitrogenous  matters 
and  salts,  and  is  therefore  not  fitted  to  be  a  sole  article  of 
food.  The  greater  the  specific  gravity  the  larger  is  the 
quantity  of  starch  which  it  contains ;  bo  that  with  a  spe- 
cific gravity  of  1.123  there  is  24.14  per  cent,  of  starch, 
whilst  with  a  specific  gravity  of  1.090  the  starch  is  only 
two-thirds  of  that  quantity,  or  16.38  per  cent.  The  sweet 
potato  {Batatas  ednlU)  and  the  yucca  are  eaten  largely  in 
America.  The  yam  (Dlotcorea  nlata,  batattu,  or  tativa)  is 
a  common  food  in  China  and  many  other  countries,  and 
contains  a  quantity  of  starch  scarcely  less  than  that  of  the 
common  potato,  but  is  not  equal  to  the  latter  in  flavor. 
There  are  many  edible  tubers  bearing  starch  growing  in 
South  America,  and  also  a  few  in  North  America,  as  the 
prairie  turnip  {Apiot  tnbema),  which  contains  a  larger 
proportion  of  edible  matter  than  the  common  potato.  The 
artichoke  {Ognam  Kolgmtu)  is  valued  for  its  flaTOr,  as  well 
as  for  its  nutritive  qualities,  but  it  is  yet  more  valuable  for 
its  large  proportion  of  salts,  of  which  more  tiian  one-half 
are  potash,  whilst  the  leaves  yield  40  per  cent,  of  salts  of 
lime.  The  Heliantkua  tubero$Ht,  or  Jerusalem  artichoke, 
has  edible  and  quite  nutritions  tnbon,  which  are,  however, 
rarely  used  as  human  food. 

The  fruit  of  the  broad-fruit  tree  (Artoearput  ineira)  and 
of  the  plantain  (^uaa  paraditiaea)  may  be  regarded  either 
as  culinary  vegetables  or  fruits,  but  from  the  quantity  of 
nutritive  material  which  they  afford  they  belong  rather  to 
the  former.  The  bread-fruit  is  always  cooked  by  baking  in 
an  earthen  oven  or  on  heated  stones,  and  then  resembles 
wheaten  bread. 

The  oarrot  (Dcnmu  eanta),  parsnip  {Patinaca),  beet 
(Btta  mlgarit),  turnip  {Bramtca),  vegetable  marrow,  and 
pumpkin  (t/ncxritla)  occupy  a  position  between  potatoes 
and  ordinary  green  vegetaoles,  since  they  contain  a  larger 
qnantity  of  starch  and  sugar,  and  are  therefore  more  nutri- 
tious, than  the  latter.  They  are  nearly  equal  in  nitrogenous 
elements — vis.  about  1.3  percent. — but  in  reference  to  sugar 
they  vary  as  follows:  turnips,  2.1  per  cent. ;  parsnips,  S.8; 
carrots,  6.1;  and  beets,  10.6.  Swedish  turnips  contain 
more  carbonaceous  matter  (starch  and  sugar)  than  the 
white  variety,  bnt  the  fiavor  is  harsher,  though  in  the  U.  S. 
the  mora  delicate  varieties  are  highly  prised  as  food  for 
man. 

All  the  well-known  succulent  vegetables,  as  spinach,  tur- 
nip-tops, cabbage  ( Brauica ),  broccoli,  cauliflower,  sea-kale, 
tomatoes,  nettles,  lettuce,  dandelion,  endive,  chicory, 
may  be  regarded  as  nearly  alike  in  nutritive  value, 
whilst  they  vary  extremely  in  flavor,  and  are  chiefly  val- 
uable for  their  fresh  juices.  They  should  be  well  cooked, 
for  if  eaten  in  large  quantity  they  do  not  readily  digest. 
No  part  of  a  dietary  is  mora  valuable  than  the  abundant 
supply  of  such  substances,  but  when  eaten  raw  or  in  salad, 
it  should  be  in  moderation.  Cucumbers  ( Ciiciiiiitt)  ara  re- 
garded apart  from  this  class,  since  they  are  always  eaten 
Taw,  and  many  believe  them  to  be  iignrions  to  health ;  but 
if  prepared  like  other  raw  vegetables,  and  without  vinegar, 
they  rarely  disagree.  Rhubarb  (Rheum)  has  the  character 
of  a  fruit  rather  than  a  vegetable,  and  has  juices  so  valu- 
able that  it  is  soaraely  possible  to  eat  too  much  of  it.  Wild 
lettuce  (Lactwsa  tativa)  is  poisonous,  whilst  when  cultivated 
it  is  both  harmless  and  agreeable. 

Fruits  may  now  be  considered,  since  they  are  more  like 
succulent  vegetables  than  any  other  productions  in  the 
composition  of  their  juices  and  their  usee  in  the  animal 
economy.  It  is  needless  to  cite  them  by  name,  since  they 
are  well  and  widely  known,  and  it  would  be  impossible  to 
refer  to  mora  than  a  very  small  proportion  of  them.  No 
products  are  so  universal  and  none  so  agreeable.  All  agree 
in  having  a  larger  proportion  of  sugar  and  vegetable  acid 
than  occurs  in  ordinary  vegetables,  and  flavors  of  infinite 
variety  and  delicacy.  Some,  as  the  date,  are  so  valuable 
as  to  be  a  chief  support  of  life,  but  the  characteristic  of 
the  olass  is  to  afibrd  agreeable  and  refreshing  rather  than 
nutritious  elements.  It  is,  however,  worthy  of  note  that 
in  these  qualities  the  choice  fruits  of  our  gardens  and  hot- 
bonsea  far  excel  those  of  the  products  of  Eastern  climates, 
whilst  the  chemist  has  prodnoed  substances  which  closely 
imitate  the  flavor  of  all  the  most  appreciated  fruits.  The 
following  table  may  be  useful,  as  it  contains  the  peraent- 
age  quantities  of  water,  sugar,  and  free  acid  in  our  ordi- 
nary fruits ; 


Sdsu. 

FneieU. 

l!i.8 

V)J» 

1S.7S 

17.28 

\»Sl 

V,.U 

KM 

9.19 

1.86 

5.78 

IM 

*M 

1.18 

10.70 

0.S6 

1S.I1 

0.3S 

I0.8C 

0.48 

8.88 

0.86 

IM 

trace. 

tJSi 

lJt» 

7.67 

1.18 

S.E9 

1.98 

4.70 

1.3S 

2.98 

0.96 

8.40 

0.87 

1.60 

0."6 

2.73 

1.60 

1.88 

0.61 

8.06 

].)S 

aas 

lJi8 

7.12 

2ja 

6.44 

IM 

T«tar. 
Grapes,  generally 79.8 

Klaubegen,  ripe 

Wbite  Austrian 

Bed  Asmannshiuser,  ripe 

Oppenhelm,  ripe. 

"  overripe....^ 

Johsnnisberg 

Mulberries _ 84.7 

Bilberries 77.* 

Blickberrles. »„ .86.4 

Cherries,  black _ .79.7 

"       sweet,  light  red~ 75.S 

Apples,  English  golden  pippin..- 81.8 

"      Englinh  russets „ 82.0 

Fean,  sweet  red „.At.O 

Strawbentes,  wild .87.0 

"  cultivated 87.4 

Baspberries,  wild .83.8 

"  cultivated,  red 86J5 

Plums,  green  gages,  yellow S0.8 

"  "  large  and  sweet.79,7 

Apricots,  large. - „.82.1 

small 83.6 

Peaches,  Dutch 84.9 

Qoosebemes,  large  red 86JS 

"  small M» 

Currants,  white 88.4 

red „ .85.2 

Seed; — The  seeds  of  plants  have  so  muoh  in  common 
that  they  may  be  treated  under  one  head,  notwithstanding 
their  infinite  variety  of  flavor  and  diversity  of  production. 
The  most  highly  nitrogeniied  seeds  ore  peas,  beans,  lentils, 
and  numerous  other  products  of  pod-bearing  plants,  called 
pulses,  or  dahls  and  grain  in  India,  and  frijoles  in  Mexico, 
while  potatoes  contain  about  2  per  cent,  of  nitrogenous 
matter,  peas  have  23  and  lentils  2i  per  cenL,  and  are  the 
most  highly  nitrogenized  natural  foods  known  to  mankind. 
They  are  also  rich  in  stareh,  for  peas  contain  5S  per  cent, 
of  that  substance.  Whole  nations  are  largely  indebted  to 
these  foods  for  their  highest  nourishment,  and  it  seems  as 
if  the  nitrogenous  vegetable  food  were  more  suitable  to  the 
body  in  hot  climates  than  meat.  The  4  ounces  of  dahls 
which  each  inhabitant  of  a  large  part  of  India  eats  daily 
is  to  the  rice  accompanying  it  that  which  buttermilk  is  to 
the  potato  in  Ireland ;  and  it  is  scarcely  possible  to  over- 
estimate its  value.  The  flavor  is,  however,  somewhat 
harsh  as  compared  with  that  of  fine  wheaten  flour,  and 
with  the  luxurious  habits  of  the  age  the  latter,  although 
affording  less  nutriment,  is  preferred.  The  most  agreeable 
member  of  this  class  in  Europe  is  the  haricot  bean,  which 
is  in  almost  daily  use  in  Franco,  and  is  served  alone  or 
with  meat  and  sauoe.  All  such  foods  require  to  be  well 
oooked  by  boiling,  and  the  skins  should  be  rejected.  They 
are  deficient  in  fat,  and  being  highly  nitrogeniied  demand 
an  abundant  addition  of  that  food.  When  oaten  too  abun- 
dantly and  constantly  tbcy  are  liable  to  produce  skin-dis- 
ease and  indigestion.  The  least  nutritious  seed  in  extensive 
use  is  rice,  for  it  contains  but  6.3  per  cent,  of  nitrogenonl 
matters,  and  the  next  is  millet,  with  0  per  cent.;  yet  these 
sabstances  supply  the  chief  food  of  more  than  one-half  of 
the  inhabitants  of  the  world.     At  the  same  time  they  snp- 

?ly  a  proportionally  greater  amount  of  staroh — vis.  rice, 
9.1,  and  millet,  74  per  cent.,  as  against  55.4  per  cent,  in 
peaa.  Experience  lias  shown  tliat  whatever  may  be  the 
use  of  nitrogen,  it  is  eaten  less  abundantly  in  hot  than  in 
cold  climates,  whilst  stareh,  and  probably  sugar,  are  the 
reverse.  They  are  regarded  as  insuiEoient  to  maintain 
strength  in  our  climate.  But  it  is  needless  to  disoass  this 
statement,  since  we  hare  substances  which  are  better  and 
cheaper  than  either  rice  or  millet,  and  therefore  do  not 
find  them  necessary  foods.  As  a  part  of  a  dietary  they 
are  agreeable  and  valuable,  but  new  rice  should  not  be 
eaten.  Qround  rice  is  oommonly  added  to  fine  wheaten 
flour  to  make  it  whiter.  It  oannot  alone  be  made  into  a 
loaf,  bnt  small  cakes  and  biscuits  ara  prepared  with  it. 
Parohed  rioe  made  into  mlpmm  is  in  common  use  in  the 
East. 

The  seeds  which  supply  our  staple  vegetable  foods  occupy 
a  position  between  these  and  peas,  and  have  a  olose  simi- 
larity in  their  nutritive  qualities — vis.  wheat,  maixe,  and 
oats,  which  possess  11  to  12  per  cent,  of  nitrogenous  and 
75  to  80  per  cent,  of  carbonaceous  matter.  They  differ  in 
fiavor,  so  that  both  maise  and  oats  are  said  to  be  rough, 
whilst  wheat  has  a  softer  and  perhaps  sweeter  flavor;  and 
although  wheat  has  the  preference,  wherever  it  is  grown 
eaoh  kind  of  com  has  its  advocates.  Regarded  simply  as 
nutritive  foods,  one  may  be  substituted  for  the  other,  but 
in  practice  they  are  not  interahangeable.  Thus,  wheat 
when  ground  can  be  made  into  loaves,  biscuits,  and  pie- 
crusts, whilst  maise  and  oat  meal  are  made  only  into  small 
or  thin  oakea.  Moreover,  wheaten  bread  may  be  eaten 
alone  with  a  relish,  whilst  com  cake  and  oat  cake  are  re- 
pulsive unless  accompanied  by  fat,  milk,  or  sweets.  This 
appears  to  be  due  to  the  greater  ease  with  which  the 
staroh-oells  in  wheaten  flour  are  acted  upon  by  heat  and 
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mter,  lo  u  to  become  a  aoft  and  homogeneona  maaa, 
Thilst  both  main  and  oat  meal  remain  rongh  and  grittj 
nnlen  eooked  for  a  muoh  longer  period  and  with  the 
grain!  loosely  eeparated. 

Bnsad  whieh  ia  made  (W>m  wheat  may  have  all  or  an; 
part  of  the  husk  or  bran  of  the  grain  in  it.  If  there  be 
mnoh,  it  U  oalled  brown  bread,  and  as  the  flinty  oorering 
of  the  bran  ia  indigeatible,  it  ia  very  apt  to  eanao  parsing, 
and  ia  the  rich  rather  than  the  poor  man'a  food.  White 
floor  haa  loat  the  nitrogen  of  the  bran,  but  it  ia  more  di- 
geatible,  and  therefore  more  uaefol,  and  probably  the  most 
nntritiona  kind  ia  that  known  as  aeconds  or  honaeholds. 
Foarteen  pounds  of  fine  white  floor  ahonld  make  19|  to  20 
poanda  of^bread.  Pasaover  cakes  are  made  ft-om  the  fineat 
and  purest  flonr.  Oat  meal  is  never  met  with  entirely 
deroid  of  the  hard  and  indigeatible  akin,  to  which  also  it 
owes  its  high  percentage  of  nitrogen ;  but  when  the  whole 
grain  has  been  decorticated  it  ia  known  as  groats.  Maize 
is  the  only  grain  under  conaideration  which  is  eaten  whole 
in  its  unripe  condition  and  when  fall  of  milky  jnicea,  bnt 
whole  ripe  wheat  is  steeped  in  water  to  make  frumenty, 
and  both  the  oat  grain  and  the  skin  of  the  oat  meal  are 
naed  to  make  foods  in  Wales  and  Scotland  under  the  name 
of  niKiu  and  (aeon  or  tigmnt.  Very  ralnable  prepara- 
tiona  for  infants'  food  and  puddings  are  now  made  iVom 
them,  sa  com  floor  and  semolina. 

The  nutritire  qualities  of  all  these  grains  rary  with 
climate  and  season,  so  that  moderately  hot  and  dry  climates 
and  aeauons  produce  the  best  wheat,  and  the  highlands 
better  oats  than  the  lowlands.  The  torlilla  is  a  cake  pre- 
pared in  Mexico  and  South  America  with  ground  maise, 
whilst  Johnny  cake  and  corn  bread  aro  commonly  made  in 
North  America  fVom  the  same  grain. 

Kye  and  barley,  althongh  inferior  grains,  are  largely 
eaten  by  the  poorer  inhabitants  of  Northern  snd  Central 
Barope.  Their  proportion  of  nitrogenona  matter  ia  only 
from  7  to  8  per  cent.,  and  therefore  but  little  exceeding  that 
of  riee  and  millet,  whilst  the  carbonaeeona  ia  78  to  80  per 
cent.  An  improTed  food  is  made  by  a  mixture  of  rye  and 
wheat  called  tnatlin,  whieh  is  in  use  in  Northumberland 
snd  North  Yorkshire,  and  it  is  not  nnnsnal  to  add  a  little 
rye  meal  to  wheat  meal  in  making  bran  bread,  with  a  riew 
not  to  increasing  the  nutritire  value  of  the  latter,  but  to 
keep  tbe  bread  moist.  The  Norwegian  flMegr»d,  or  cream 
porridge,  is  made  by  boiling  barley  meal  in  cream,  during 
which  process  it  is  stirred  with  a  grBdttick  twisted  between 
the  palms  of  the  bands. 

The  following  table  shows  the  percentage  composition 
of  the  ohief  representatires  of  this  olass  of  seeds  and  foods : 

f*>iTiiiii>wiinii,  IboIbAIds 
▼■Iw.  VltnflMMi.  SDKcr.    Btar«h.      Vat.      Stlti. 
Malae ».- U        11.0        9.A       64.7        «.l        1.7 

Millet IS  «.0               7*  1«  2.3 

Bice. _..!»  6.3  0.4  79.1  0.7  0.5 

Ottmeal IS  12.6  S.4  58.4  SX  8.0 

Wheaten  flonr,  seeonds.l.f  10.8  4.S  66.8  2.0  1.7 

Wheaten  brwid 87  8.1  8.6  47.4  14  t» 

Barley  meal IS  6.8  4.9  69.4  Z4  2:0 

Bye  meal ~1S  8i)  8.7  69.S  2.0  1.8 

iVntt. — There  are  numerous  seeds  which  are  regarded  as 
fhiits  from  their  agreeable  flaror  and  nnfltness  to  be  eaten 
as  standard  articles  of  food,  snch  as  the  eoooa-nnt  ( Cotot 
naeifera),  Brasilian  not  (BertkoUelia  txetha),  earth-nnt 
{Araehit  h/pogma),  walnnt  (Jiiglaiu),  obestnnt  {Oattatua), 
and  lixaonAi  {Amjigdalut  eommuni§  and  amara),  constitut- 
ing a  very  large  class,  and  found  in  almost  erery  part  of 
the  world  except  the  extreme  N.  and  8.  They  are  rich  in 
albnminous,  saccharine,  and  fatty  elements,  and  supply  a 
moeh  larger  quantity  of  nntriment  than  our  ordinary 
eereals.  The  eoooa-nnt  is  doubtless  the  moat  Talnable 
nut  in  hot  eountries,  both  as  yielding  fluid  and  solid  food, 
besides  oil  and  fat  for  commercial  purposes;  whilst  the 
edible  chestnut  is  the  most  nsefnl  in  temperate  climates, 
aad  snpplics  a  larger  proportion  of  starch  and  smaller 
proportion  of  fat  than  tne  cocoa-nut.  The  nutritive  value 
of  these  products  has  not  yet  been  auflleiently  appreciated. 

Starchy  Foods. — Foods  which  are  composed  almoat  ex- 
olnstvely  of  starch  are  artificial,  for  they  must  be  prepared 
by  man  from  natural  foods.  Such  are  sago,  tapioca,  arrow- 
root, cassava  meal,  and  manioc.  None  are  absolutely  dea- 
titnte  of  nitrogen,  bnt  the  quantity  is  ao  email  that  it  may 
be  praetically  discarded  in  our  calculations.  Sago  is  ob- 
tained from  several  palms  by  beating  and  washing  the 
pith,  whilst  all  the  others  are  extract^  from  the  roots  of 
plants.  Arrow-root  is  prepared  from  the  Marantn  arimdina- 
eea,  oreven  the  potato,  and  the  others  from  the  Jalropha  and 
other  enphorbiaceons  plants,  which  contain  poisonousjuiees 
until  expelled  by  heaL  The  process  is  the  same  in  all — 
vis.  to  beat  the  root  and  wash  and  dry  the  fecula.  The 
■iae  and  color  of  the  grains  depend  upon  the  mode  of  prepa- 
ratiOD.    All  are  practically  equal  in  nutritive  value,  bat 


Bermuda  arrow-root  is  preferred  in  the  market  These 
foods  may  h»  readily  distinguiahed  from  each  other  by  the 
microaoope,  which  shows  the  figure  and  site  of  the  starch- 
oells.  As  all  are  really  starehes,  their  respective  values  de- 
pend upon  flavor  and  abundance  in  the  market,  and  not  upon 
their  relative  naefulnesa  in  the  syatem.  All  alike  require 
to  be  snfllciently  cooked,  so  as  to  burst  the  cells  and  to 
thicken  tlie  fluid  in  which  they  are  maoerated,  and  for  tbe 
nae  of  young  infants  must  be  given  with  milk  and  other 
nitrogenous  food.  Hence,  they  aro  of  even  less  value  than 
the  potato  as  separate  fooda,  bnt  as  a4ianots  are  most 
agreeable,  and  therefore  useful. 

Sugar  is  found  in  almost  every  kind  of  vegetable  fooda, 
bnt  particularly  in  fruits,  where  it  is  called  fruit  or  grape 
sugar;  in  the  sugar-cane  (Saeekamm  efficiaantm)  and 
Chinese  sngar-grass  (Sorghum  tacehareUum),  where  it  is 
known  as  cane-sugar ;  and  in  milk,  as  milk-sugar.  The 
eomposition  of  sugars  varies  only  in  the  elements  of  water, 
and  that  of  eane  is  CiiHnOii;  but  all  are  not  equal  in 
sweetening  properties.  The  quantities  per  eent.  found  in 
certain  foods  are  as  follows :  raw  sugar,  9i ;  treacle,  77 ; 
buttermilk,  6.4;  oarrots,0.l;  parsnips,  5.8;  oatmeaI,S.4; 
skim  milk,  A.4;  new  milk,  &.2;  barley  meal,  4.9;  wheat 
flour,  4.2;  rye  meal,  S.7;  wheaten  bread,  3.8;  potatoes, 
3.3 ;  turnips,  3.1 ;  peas,  2.0 ;  Indian  meal  and  rice,  0.4. 

The  largest  source  for  the  sugar-market  ia  doubtless  the 
sugar-cane,  and  the  next  beet-root  ( Brta  migarit),  but  a 
considerable  quantity  is  obtained  in  North  America  from 
tbe  sugar-maple  {Acer  taecharinuM).  In  India  mnoh  is 
extraeted  from  the  jnicea  of  varioua  palm  trees,  and  particu- 
larly of  the  wild  date  and  tbe  Arenga  taechnrifera.  The 
Juice  is  expressed  from  tbe  whole  substance  of  the  eane  and 
beet-root  by  great  pressnre,  whilst  the  tree  of  the  sugar- 
maple  is  tapped  for  the  exudation  of  the  juice,  and  tho 
male  flower  of  the  palm  is  out  off  for  the  same  purpose.  lit 
all  oases  there  are  impurities  with  the  sugar,  whion  are  ex- 
tracted by  the  addition  of  quicklime  and  by  the  removal 
of  a  ssum  which  arises  with  furious  trailing.  Tbe  liquor  is 
then  evaporated  and  crystallised  in  vacuum  pans,  leaving 
an  nncryatallisable  sugar  in  tbe  form  of  treacle.  Tbe  crys- 
tals are  fbrther  pnriflm,  either  by  the  aid  of  moist  clay  or 
by  the  centrifugal  process.  Refined  or  loaf  sugar  is  puri- 
fied by  treating  the  dissolved  crystals  with  bullocks'  blood, 
and  again  oonoentrating  and  crystallising  in  the  vaonnm 
pan,  and  the  uucrystallisable  syrup  is  removed  ttom  tho 
orystals.  That  kind  of  raw  sugar  is  the  best  whieh  has  tho 
largest  crystals  and  the  least  proportion  of  moisture ;  and 
of  loaf  sugar  that  which  is  the  whiteat  and  hardeat.  Golden 
syrup  is  produced  in  refining  sugar. 

Honey  is  not  the  product  of  the  bee,  as  many  believe,  but 
is  simply  collected  by  that  useful  insect  fh>m  fiowers,  and 
haa  a  flavor  varying  with  its  source.  Borne  of  the  finest  is 
obtained  ftrom  Mount  Hymettus  in  Greeoe,  whilst  that  pro- 
cured from  certain  plants,  as  the  aaaleas,  ia  aaid  to  be  poi- 
Bonona. 

Manna  as  ordinarily  obtained  ia  derived  from  the  jnicea 
of  tbe  manna  ash,  growing  in  Southern  Europe.  It  is  also 
found  as  a  deposit  upon  the  trees  and  vround  under  certain 
conditions  of  weather  and  climate,  when  it  is  in  grains  as 
small  as  a  coriander-seed,  and  if  not  carefully  picked  will 
be  mixed  with  other  substances.  Its  peculiar  subatanoe  is 
ealled  muanite. 

C.  AniituU  Food: — All  kinds  of  flesh  have  their  essential 
properties  in  common,  and  for  ordinary  dietetic  purpoaea 
are  interchangeable;  but  as  lean  correaponda  with  lean 
and  fat  with  fat,  the  true  distinction  is  the  proportion  of 
one  to  tbe  other :  thus,  there  is  the  largest  proportion  of 
fat  in  the  pig,  and  a  greater  in  sheep  than  oxen  as  ordi- 
narily fed  and  when  ready  for  the  buteher.  The  same 
quantity  of  food  produeea  a  larger  quantity  of  fat  in  one 
than  in  the  other:  thua,  with  100  pounda  of  nitrogenona  food 
the  pig  produeea  VA.b  poanda  of  fat,  the  aheep  4.2  pounds, 
and  oxen  4,1  poanda,  while  the  aame  quantity  of  carbo- 
naceous material  produces  18.6  pounds,  9.4  pounds,  and  7.2 
pounds  in  the  three  classes. 

The  flesh  of  all  animals  eonaiata  of  bundlea  of  extremely 
fine  tubea  whieh  contain  the  meat  juiees.  Tho  )>etter  the 
breed  and  feeding,  the  richer  are  the  juices  in  flavor  and 
fat,  whilst  the  older  the  animal,  the  tougher  are  the  fibres 
or  tubes  and  the  tissue  whieh  connects  Uiem.  Each  class 
of  animals  has  its  own  special  characters,  but  the  quantity 
of  meat  depends  upon  these  two  conditions.  This  is  true  of 
the  nitrogenous  part  of  an  animal,  but  the  fat,  whieh  is 
carbonaceous,  is  nitrogenous  only  to  tho  extent  of  the  flue 
tissues  in  which  it  is  contained.  Beef  has  always  been 
regarded  as  the  kind  of  flesh  which  gives  the  best  nutri- 
ment to  the  eater,  whilst  mutton  and  poultry  are  softer  in 
texture  and  more  delicate  in  flavor.  The  flesh  of  wild  an- 
imals approaches  to,  if  it  does  not  excel,  beef  in  nutritions 
Sualities,  but  it  is  almost  always  harder,  and  requirea  a 
agree  of  deoompoaition  to  separate  its  fibres.    The  rich 
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flkTor  of  wild  game  aeemi  to  b*  due  ehiefly  to  the 
aetirity  of  the  animal,  and  it  nearly  loat  with  domesti- 
cation. Pork  and  veal  haTe  always  been  regarded  ai 
leu  dlgeatible  than  beef,  but  thia  depends  upon  the  quality 
and  age  of  the  animals.  Some  pieces  of  pork  are  hard, 
and  maatlcated  with  difficulty,  whilst  other  kinds  are  soft, 
and  eailly  oruahed  by  the  teeth.  Very  young  veal  has 
flbrei  BO  lofl  that  the  teeth  can  scaroely  grind  them,  whilst 
a  ealf  eight  or  ten  months  old  affords  meat  aa  easily  maati- 
oated  and  digested  aa  mutton. 

The  juices  of  flesh  are  obtained  when  making  beef-tea 
and  Liebig'a  e.Ttraet  of  meat.  In  the  former  the  meat  is 
out  into  extremely  small  portions  and  heated  for  some  time 
with  a  little  water,  whilst  in  the  latter  the  flesh  is  boiled 
down  and  all  the  fat,  fibrin,  and  albumen  removed.  Both 
contain  nearly  all  the  salts  which  wore  present  in  the  fleah, 
but  the  latter  has  a  larger  portion  of  extractives,  contain- 
ing the  peculiar  flavor  of  the  meat.  Liebig's  extract  is 
valuable  as  a  nervine  stimulant  and  meat  flavorer,  but  is 
not  a  rich  nutrient  in  the  ordinary  sense  of  the  word,  and 
should  not  be  depended  upon  to  serve  aa  food  without  ad- 
mixture of  other  nutritious  substances. 

The  flesh  of  flsh  contains  more  phoiphorua,  and  diflen 
little  from  that  of  animals  in  cbemioal  composition,  but  maoh 
in  toxtnre  and  flavor,  and  the  nearest  approach  is  found 
in  salmon  and  sturgeon.  The  proportion  of  fat  and  oil  to 
flesh  is  in  some  kinds  greater  than  that  of  quadrupeds,  for 
the  eel  containa  50  per  cent.,  herring  30  per  cent.,  and  a 
salmon  in  fine  condition  10  to  20  per  cent.  White-fish 
nsually  contains  leas  than  red-blooded  fish,  but  some  of 
the  former,  aa  the  eod,  lay  up  a  large  store  of  oil  in  the 
liver.  Fish  is  rich  in  phosphoms.  On  the  whole,  fish  is 
•xeellent  food,  but  not  eqnal  to  fleah,  nor  anffioient  to  main- 
tain full  health  and  atrength.  Leprosy  ia  found  chiefly  in 
flah-eating  and  poverty-stricken  popnlations.  The  roe  of 
fiah  is  a  luxury,  and  contains  both  albuminous  and  fatty 
matters,  and  when  obtained  from  the  sturgeon  and  some 
other  flsh,  and  prepared,  is  called  caviare.  It  is  eaten  raw 
in  Sweden  and  Rnsaia  aa  an  appetiser  before  dinner.  The 
gelatinous  parta  of  fish,  as  the  nead  and  fins,  ara  also  much 
prized,  but  unless  eaten  in  great  quantity  do  not  suffice  for 
a  meal.  When  fish,  as  herring,  is  cheap,  it  ia  the  cheapest 
of  all  animal  foods  in  the  market  in  proportion  to  the  nu- 
triment contained  in  it,  but  its  price  ia  aubjeot  to  great 
variation.  Oyatcra  are  delicacies  rather  than  neeeaaary 
food,  wbilat  lobaters  and  similar  ahell-fiah  are  too  indi- 
geatible  to  be  eaten  by  aome  peraona  with  impunity. 

Egga  oonaist  chiefly  of  albumen,  but  the  yolk  containa 
oil,  and  there  arc  alao  eulphur  and  other  elementa  which 
have  a  certain  nutritive  value.  They  are  not  fitted  to 
supplant  flesh,  but  rank  next  to  flah.  All  have  the  aame 
nutritive  value  in  proportion  to  their  aite,  bnt  aome  are 
repelling  in  flavor,  as  those  of  flah-eating  birda,  whilst 
others  are  delicious,  aa  those  of  well-bred  and  well-fed 
barndoor  fowls.  Those  of  the  plover  are  amongat  the  most 
delicate  in  flavor.  It  is  not  deairable  that  they  should  be 
boiled  hard,  unless  to  be  grated  down,  but  they  may  be 
boiled,  as  in  puddings,  when  well  divided  into  the  semi- 
liquid  state.  The  highly  nutritious  quality  of  an  egg  may 
be  appreoiatod  from  the  following  percentage  analysis,  and 
but  few  know  that  it  contains  so  large  a  proportion  of  fat 
as  is  shown  in  the  following  statement :  thus,  dry  matter, 
SO;  dry  fat,  II.O;  oarbon,  17.52,  or  carbon  and  nitrogen 
reckoned  as  carbon,  20.50;  mineral  matter,  1.4;  nitrogen, 
2.0 ;  beaides  water. 

Gelatine  is  a  very  valuable  food,  notwithstanding  the 
erroneoua  inferencee  which  have  long  been  mode  from  the 
report  of  the  French  gelatine  commission,  and  in  compo- 
siuon  is  practically  identical  with  albumen.  Isinglass  from 
the  gut  of  the  aturgeou  is  the  best  form  of  it,  but  in  China 
certain  birds'  nests,  with  which  soup  is  made,  have  the 
preference.  It  ia,  however,  usually  obtained  from  the  bones, 
skins,  and  hoofs  of  animals,  of  which  it  constitutes  about 
one-half. 

Caseine  is  obtained  principally  fVom  milk,  bnt  exists 
largely  in  peas  and  almonds,  and  has  the  same  nutritive 
ehnractor  as  albumen  and  gelatine.  As  ordinarily  found 
in  cheese,  it  is  mixed  with  a  proportion  of  fat  (butter), 
and  by  drying,  as  well  as  by  decomposition,  aoqoires  a 
flavor  very  difierent  from  that  of  fresh  curd.  Whilst  the 
latter  may  be  eaten  with  impunity,  the  former  is  digested 
with  difiicnlty  and  requires  careful  mastication.  Skim- 
milk  cheese  contains  a  larger  proportion  of  nitrogenous 
and  a  leas  proportion  of  carbonaceoua  matter,  as  shown  in 
the  following  percentage  analysis : 

water.    Kltnison.         FrL  Bmlti. 

New-mflk  cheese,  very  good 3S         28.4         51.1  iJi 

Skim-milk  cheese 44         44.S  6.3         4.9 

The  proportion  of  fat  varies  much  in  the  best  kinds  of 
cheese,  as  from  18.7  in  Nenfebtltel  to  32.3  in  Roquefort, 
whilst  in  an  ordinary  Cheshire  cheese  it  is  2S  per  cent. 


The  chemical  composition  of  all  these  elementary  tub- 
atances,  and  alao  of  fleah  if  perfectly  freed  from  fat,  is  ^- 
moat  identical,  and  may  be  illustrated  by  that  of  albamen, 
which  ia  C,  53.4;  H.,  7.0;  0.,  22.1;  and  N.,  16.7.  Hence, 
the  nitrogenous  element  is  somewhat  more  than  one-sixth, 
and  the  carbonaceous  more  than  one-half  of  the  dried  lub- 
stence. 

Offal. — The  offal  of  animals  are  the  head,  feet,  liver, 
longs,  and  heart,  whilst  the  blood  and  bowels  may  be  add- 
ed to  the  list  for  dietetic  pnrpoaea.  The  heart  oonaists  of 
muaottlar  fibre  or  flesh,  having,  however,  a  firmer  texturs, 
is  not  so  easily  masticated,  and  is  mooh  inferior  to  other 
fleah  aa  food.  The  lungs  and  liver  consist  largely  of  al- 
buminons,  and  the  head  and  feet  of  gelatinous  matter,  and 
whilst  not  equal  to  flesh  are  very  good  foods,  and  might  be 
eaten  by  the  poor  more  largely  than  at  present  with  advan- 
tage. Tripe  is  prepared  chiefly  from  the  stomach  of  the 
ox,  and  contains  much  fat  as  well  aa  albuminous  and  gelat- 
inous snbatancca.  Its  flavor  is  delicate,  and  it  ia  quickly 
digested.  Blood  is  less  valuable  as  a  food  than  any  of  the 
foregoing,  but  as  it  contains  all  the  elementa  under  dis- 
cussion, besides  iron  and  other  valuable  mineral  matters, 
it  abonld  be  eaten.  When  heated  to  212°  F.  it  loses  any  dis- 
eased taint  that  it  might  have  acquired.  The  nutritive  ele- 
mente  in  liver  and  tripe  may  be  ascertained  from  the  fol- 
lowing percentage  analysia,  and  compared  with  a  aimilar 
one  on  vegetable  foods  already  given  : 

Waur.    Ifftnsnoas.       Fat.  Balls. 

Ox  liver™ 74  18.9  4.1  J.0 

Tripe 68  18.2  16.4  2.4 

The  next  is  a  more  elaborate  analysis  of  fresh  blood  (per 
cent.):  water,  77.9;  fibrine,  0.22;  fatty  matter,  0.16;  sero- 
line,  0.002;  phosphorized  fat,  0.049;  oholesterine,  0.009; 
saponified  fat,  0.1 ;  albumen,  6.94;  blood-oorpuaclea,  14.11 ; 
extractive  mattera  and  salts,  0.63 ;  chloride  of  sodium,  0.31 ; 
other  aolttble  aalts,  0.25;  earthy  phosphatea,  0.033;  iron, 
0.057. 

The  time  required  for  the  digestion  of  these  animal  sub- 
atancea  was  well  investigated  by  Sr.  Beaumont,  with  the 
following  results:  pigs'  feet  and  tripe,  I  hour;  whipped 
eggs,  salmon-trout,  and  voniaon  ateak,  1^  hours;  ox  liver 
and  dried  codfiah,  2  houra ;  roasted  egga,  2^  houra ;  turkey, 
gelatine,  gooae,  auoking  pig,  and  lamb,  2i  houra;  fricoa- 
soed  chicken  and  boiled  beef,  2}  hours ;  roasted  beef  and 
boiled  mutton,  3  houra ;  roaated  mutton,  3^  houra ;  stewed 
oyatora,  cheese,  hard-boiled  or  fried  eggs,  3^  hours;  fried 
beef,  boiled  and  roasted  fowls,  roasted  ducks,  4  hours;  and 
pork,  &i  hours. 

FaU. — The  richeat  hydro-carbonaceous  food  ia  fat,  for  its 
elemente  ara  CrT,His,0]i,  whilst  those  of  starch  and  sugar 
are  respectively  C(,Uio,05  and  Ci],Hii,Oti.  It  is  customary 
to  reckon  fat  as  equal  to  two  and  a  half  times  its  weight 
of  starch.  All  fate  nave  nearly  the  same  composition  when 
iVeed  from  water  and  the  tissues  in  whieh  they  are  contain- 
ed, so  that  one  may  be  substituted  for  another;  bnt  they 
differ  in  flavor  and  the  temperature  at  which  they  liquefy. 
So  also  oils  remaining  liquid  at  ordinary  tomperaturea  may 
be  eaten  instead  of  solid  fats.  The  fate  of^meat,  butter, 
lard,  and  dripping  are  the  fats  in  most  general  use,  and  in 
their  natural  atate  the  last  contains  the  greatest  proportion 
of  the  hydro-oarbona,  since  it  has  the  least  proportion  of  . 
water.  The  fat  of  meat  ia  selected  aimply  for  ite  flavor,  bat 
butter  varies  with  ita  manufacture,  aince  it  may  contain  i 
an  ounce  to  3  ounoea  of  water  and  i  ounce  to  2  ounoes  of 
salt  in  the  pound.  Ite  flavor  is  due  largely  to  the  food  of 
the  animal — aa,  for  example,  tninips— and  the  nature  of  the 
animal,  for  it  has  a  much  stronger  flavor  when  prodnoed 
from  the  goat  or  the  buffalo  than  from  the  cow.  A  clarified 
butter  called  gkee  is  used  in  India,  but  is  by  no  means  so 
agreeable  aa  our  butter.  It  ia  prepared  from  milk  (not 
cream)  by  first  adding  dhi/e,  or  sour  milk,  and  afterwards 
hot  water,  and  by  churning.  In  a  few  days  it  beoomes  ran- 
cid, and  is  again  clarified,  and  then  kept  for  use  in  closed 
pots.  Fat  of  every  kind  becomes  rancid,  unless  aubjeoted 
to  some  preaerving  prooess.  Thus,  fine  sugar  is  used  in 
condensed  milk,  aalt  ia  added  to  butter  and  lard  or  rubbed 
into  pork  or  other  moat  fat,  and  a  patent  has  recently  been 
granted  to  Mr.  Craig  under  which  mutton  or  beef  fat  or 
suet  is  rendered  hard  and  white,  and  may  be  kept  almost 
without  further  chemical  change  for  years.  The  quantity 
which  ia  oonaumed  by  an  adult  daily  is  probably  2  to  4 
ounces  in  temperate  regions,  but  in  cold  olimates  as  many 
pounds  are  eaten  if  obtainable. 

There  are  no  animal  oils  which  are  avowedly  used  as  food 
in  temperate  climates,  but  in  the  far  North  whale  oil  or  seal 
oil  is  taken  either  with  or  without  the  solid  mass  whioh 
constitutes  the  blubber.  Lard  oils  and  other  animal  oils 
are  used  largely  to  adulterate  vegeteble  oils,  and  fish  oils 
are  used  as  medicines.  Vegetable  oils  are,  however,  in 
great  request  in  all  temperate  and  hot  climates,  and  are  de- 
rived from  the  seeds  of  many  plante,  and  particularly  Crona 
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tke  pulpy  periou-p  of  the  olive,  and  are  a  maoh  more 
agreeable  and  oonvenient  food  than  batter.  The  finest 
ialad  oil,  eipceesed  from  the  olive  berry  without  heat,  and 
the  oil  of  eaeambers,  are  delioional;  mild  in  flavor,  and  good 
fbod.  No  leparated  vegetable  fat  ia  ordinarily  ueed  aa  food 
in  thia  climate,  bat  both  fat  and  oil  are  eaten  largely  in 
seitain  seeda,  aa  the  Bracilian  not  (BtrthoUetia  txeeha), 
the  eofloa-nut  {Coeot  rum/era),  and  almonda  {Amygdalnt), 
Fats  and  oils  derived  fhnn  various  aeeda  are  much  more 
eommonly  used  in  India  and  other  hot  ooontriea  than  in 
Barope  and  Ameriea. 

Oomdimenf. — Condiments  are  rather  adjancta  to  food  or 
appetiiera  than  food,  aitbongh  vegetable  aubatanoea  need 
therein  are  nntritiona.  This  term  inoludea  picklea  and 
sauces,  whieh  are  almost  innumerable,  besides  pepper,  mas- 
tard,  and  vinegar,  alone  or  in  oombination  with  other  aub- 
stances.  The  laxurious  habits  of  the  day  lead  to  a  free  use 
of  these  snbatanoes,  but  he  who  would  retain  a  natural 
taste  for  food  and  a  good  digestion  shonld  either  eschew 
them  or  ose  them  in  their  milder  forms  and  in  great  mod- 
etation. 

n.  Fluid  Foods. 

Hilk  is  the  type  of  nutritious  fluids,  since  it  oontaina  all 
the  elements  of  nitrogenoua  and  carbonaoeoua  foods  in  a 
fluid  form.  It  is  therefore  adapted  to  every  condition  of 
man,  but  particularly  to  such  as  require  the  immediate  use 
of  food,  as  in  infancy  and  when  there  is  not  time  for  pro- 
longed digestion.  It  contains  oaaeine  and  albumen  as  its 
chief  nitrogenous  elements,  and  sugar  and  fat  as  its  car- 
bonaceous, besides  salts  of  the  most  valuable  kinds.  The 
proportion  of  each  varies  in  different  animals  and  with 
age,  food,  and  climate,  whilst  certain  special  flavors,  as 
hiroio  acid  in  goat's  milk,  mark  each  kind.  With  so 
much  Tariety  it  is  impossible  to  give  more  than  a  general 
analysis,  but  even  that  has  at  least  a  comparative  value,  as 
in  the  following  table : 


?iiS: 

WsUr. 

8.Ud. 

Kitros«noiu 
CAmfioundii. 

SM>r- 

M. 

MU. 

Goat 

Sheep  _- 
Man-  ..   . 

Ass.- 

Woman... 
Cow 

S3J3 
40.98 
il3.74 
S4J57 
32.67 
33J8 

U.49 

83.23 

90.43 

89. 

88.9 

86.4 

lfi.6t 
16.77 
9.67 
10.99 
10.92 
l«Ji9 

8.51 
6.97 
3.83 
3JS6 
3.92 
6.62 

8.80 
3.94 
3.27 
6.06 
4.36 
3.8 

6.68 
6.13 
2.43 
1.86 
2.66 
3.61 

0.61 
0.71 

ojsa 

0.64 
0.13 
0.66 

The  islts  in  milk  are  small  in  quantity,  bnt  of  the  ntmost 
valne  in  nutrition,  and  eonaiatof^tho  following  in  100  parta : 
potash,  23.46;  soda,  6.96;  lime,  17.34;  magnesia,  2.20; 
chloride  of  potassium,  14.18;  chloride  of  sodium,  4.74; 
phospborio  aeid,  28.40. 

Human  milk  is  the  standard  of  oomparison  for  the  food 
of  infants,  and  varies  in  qaality  with  health,  food,  pro- 
duetion,  and  anxiety,  bat  a  mixture  of  two-thirds  of  ordi- 
nary cow's  milk  with  one-third  of  water  and  one-half  an 
ouice  of  milk-sugar  or  cane-sugar  in  a  pint  is  a  tolerable 
approximation.  Ass's  milk  is  sometimes  sabstitnted,  and 
equal  parts  of  it  and  cow's  milk  fairly  represent  homan 
milk.  For  adults  the  milk  of  the  cow,  goat,  and  sheep  is 
preferable.  Skimmed  milk  haa  loat  nearly  all  its  fiat  or 
batter,  and  if  kept  in  hot  weather  becomes  soar.  The  ad- 
dition of  half  an  oanoe  of  suet  in  a  pint  makes  it  eqoal 
to  new  milk.  Buttermilk  differs  little  from  akimmed  milk, 
except  that  it  has  become  more  sour  by  the  transformation 
of  sugar  into  acid,  and  it  is  in  constant  use  as  a  food  in 
Ireland,  Wales,  and  many  other  countries.  Whey  is  mach 
leas  valuable,  since  it  has  lost  both  the  fat  and  the  cheese, 
but  it  offers  an  agreeable  acid  in  warm  weather,  and  the 
useful  salts  of  milk.  It  is,  however,  never  absolutely  des- 
titute of  fat  and  oaseine,  and  has  aome  nutritive  value  from 
its  milk-sugar.  Preaerved  milk  may  be  made  from  either 
new  or  skimmed  milk,  or  with  a  part  only  of  the  cream  re- 
moved. It  may  be  simply  condensed,  so  that  four  parts  be- 
come one,  in  which  state  it  will  remiun  good  from  one  to  four 
weeks,  or  it  may  be  preserved  so  as  to  remain  undeoomposed 
for  many  months  by  the  addition  of  refined  sugar  and  an 
alltali,  and  by  evaporation.  A  one-ponnd  tin  contains  three 
to  fonr  ounces  of  sugar,  and  as  sugar  is  destitute  of  nitro- 
gen, the  proportion  of  nitrogen  in  the  milk  is  thus  reduced. 
The  proportion  of  nitrogen  to  carbon  in  natural  milk  is 
about  I  to  12,  whieh  is  little  more  than  in  bread,  whilst  in 
sugar-preserved  milk  it  is  about  1  to  20 ;  and  it  is  more 
fotteniug  and  less  flesh-forming  than  natural  milk. 

Tea,  Coffee,  Cocoa,  Chocolate. — These  aubatanoea,  firom 
which  so  large  a  proportion  of  our  beverages  are  made, 
hare  elements  in  common  by  which  a  sort  of  nnity  is  given 
to  the  whol»— vis.  the  chemically  identieal  oomponnds 
called  theine  in  tea  and  caffeine  in  oo&ee ;  while  the  thto- 
bromiiK  of  oaoao  and  ebooolate,  though  by  no  means  of  the 
same  composition,  is  believed  to  have  analogous  effeots 
mpon  the  Mumal  eoonomy.    The  quantity  is  too  small  to 


be  regarded  simply  as  a  nutrient,  but  it  is  believed  to  ex- 
ert a  peooliar  action  on  the  nervous  system.     (See  Tea.) 

Tea  should  always  be  prepared  with  water  which  has 
Just  begun  to  boil,  and  before  the  air  is  expelled,  and  the 
water  should  be  from  a  ruoDing  stream,  and  soil,  or  be 
softened  by  the  addition  of  a  pinch  of  carbonate  of  soda.  It 
has  a  very  powerful  action  on  the  respiratory  system,  by 
which  that  lunation  is  greatly  inoieased,  and  also  over  the 
nervous  system,  by  both  of  which  wakefulness  is  very  com- 
monly produced.  It  should  be  taken  with  food  after  a  good 
meal,  rather  than  alone  or  when  fasting.  It  is  especially 
fitted  for  warm  weather,  when  there  is  a  desire  to  cool  the 
body,  for  it  produces  perspiration.  Europeans  and  Amer- 
icans drink  a  much  stronger  infusion  than  the  Chinese,  but 
do  not  do  so  with  impunity,  for  it  is  apt  to  produce  nervous 
and  mental  excitement  and  indigestion,  and  is  not  unfre- 
qnently  followed  by  a  reaction  in  which  the  spirits  and 
vital  powers  are  depreased. 

In  preparing  coffee  for  the  table  it  should  be  freshly 
groand,  and  may  be  mixed  with  one  quarter  of  its  vol- 
ume of  chicory,  and  infuaed  in  boiling  water  ten  min- 
utes or  longer,  after  which  it  should  be  boiled  for  a 
minute  before  being  served.  Hot  new  milk  shonld  bo 
added  to  it  in  equal  parts.  It  is  a  powerful  respiratory 
excitant,  bnt  differs  from  tea  in  that  it  tends  to  dry  the  skin 
and  to  increase  the  force  of  the  heart's  action,  and  thus  it 
more  nearly  resembles  animal  food  than  tea. 

Chicory  has  an  analogous  action  to  coffee  (but  in  greatly 
inferior  degree),  so  that  the  addition  of  it  to  coffee  is 
not  without  valne.  It  is  prepared  from  the  root  of  the 
well-known  vegetable  after  it  has  been  roasted  with  fat, 
dried  to  a  brown  color,  and  ground  into  powder.  (See 
CorFBE.) 

Chocolate  and  cocoa  are  produced  from  the  seed  of  the 
Cacao  theobroma,  the  pods  of  the  ground-nut  Arachxu 
kypogxa,  the  caoao-shrub  of  Zansibar,  and  other  plants. 
The  nuts  are  coarsely  broken  and  called  oacao-nuts,  after 
which  they  are  oarefully  ground  under  a  eonsiderable 
pressure,  and  with  wheels  having  a  very  smooth  surface, 
BO  as  to  be  reduced  to  an  impalpable  powder.  Sugar  is 
usually  added  in  preparing  chocolate,  bnt  not  so  generally 
to  produce  cocoa.  The  peculiar  principle  which  they  pos- 
sess is  called  theobromine,  of  the  formula  CiHsN^Ot,  but 
the  flavor  depends  upon  volatile  oils  and  fat,  which  oon- 
stitate  34  to  37  per  cent,  of  the  whole. 

AleohoU. — The  limits  of  thia  article  do  not  allow  us  to 
do  more  than  give  a  general  sketch  of  these  important  sub- 
stances, but  the  subject  ia  discussed  at  length  in  our  works 
on  Fooda  and  Practical  JHetary,  Ordinary  or  ethylio 
alcohol  ia  the  product  of  the  fermentation  of  aaocha- 
rine  aubatanoea,  whether  they  be  malt,  grain,  potato,  beet- 
root, augar,  or  molasses,  and  oomea  over,  mixed  with 
other  compounda,  in  distillation.  The  portions  whieh  dis- 
till early  in  the  process  are  the  finest  and  purest,  and  are 
used  for  the  mannfaoture  of  the  fiaest  essences  and  spirits, 
whilst  the  later  are  mixed  with  an  increasing  quantity  of 
fusel  oil,  until  at  length  they  are  fit  only  for  the  mannfao- 
ture of  varnish.  Alcohol  is  an  artificial  and  not  a  natu- 
ral product,  and  in  the  process  referred  to  is  mixed  with  a 
proportion  of  water,  but  it  is  possible  by  a  further  process  to 
remove  the  water,  when  the  remaining  fluid  is  called  absolute 
alcohol,  of  the  formula  Ct,Hs,Oi,  and  specific  gravity  0.793. 
It  is  never  sold  in  this  form  for  use  aa  food,  but  ia  mixed 
with  water,  and  when  about  equal  quantities  of  water  and 
absolute  alcohol  are  added  together,  proof  wpirit  is  pro- 
duced, with  a  specific  gravity  of  0.920.  When  spirits  of 
various  kinds  are  manufactured  they  are  prepared  of  vari- 
ous strengths,  but  usually  brandy  is  imported  at  1°  or  29 ; 
whisky  at  proof,  or  10°  over  proof;  rum  at  25°  to  35°  over 
proof;  and  gin  at  17°  under  proof;  which  means  that  if  a 
number  of  gallona  of  water  equal  to  the  degrees  over 
proof  were  added,  the  leault  would  be  proof  spirit.  The 
retailor  often  lowera  the  quantity  of  the  spirit  by  adding 
water,  so  that  he  may  sell  the  same  spirit  at  10°  to  30° 
under  proof. 

It  is  denied  by  many  that  alcohol  is  a  food,  since  they 
say  it  is  not  decomposed  and  transformed,  but  leaves  the 
body  in  the  same  or  an  analogous  condition  to  that  in  which 
it  entered;  whilst  others  dispute  the  inference,  because 
the  alcohol  administered  in  any  one  experiment  has  in  no 
case  been  all  recovered  in  the  excretions.  In  our  ex- 
periments on  respiration  the  action  of  alcohol  when  it 
waa  tolerably  pure  was  to  slightly  increase  the  vital  ac- 
tions, but  when  mixed  with  much  fusel  oil  it  diminished 
them,  and  acted  as  a  narcotic  poison.  Its  action  was  not, 
however,  regular  and  progressive,  like  that  of  food,  but 
irregular  and  jerky,  so  that  it  rather  disturbed  than  in- 
creased vital  actions.  It,  however,  exerts  a  physical  ac- 
tion, which  in  part  goes  temporarily  to  diminish  the  neces- 
sity for  food,  in  that  it  dries  the  akin  and  thua  saves  heat ; 
whilst  if  it  be  strong  it  locally  stimulates  the  month,  throat. 
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and  Btomaeh.  It  alao  tenda  to  harden  food,  and  bo  far  to 
interr«re  with  the  digestion  of  it;  and  it  hu  been  prored 
to  lower  the  temperature  of  the  l>ody,  which  i>  not  the  oha- 
lacteristio  of  a  food.  Bat  alcohol  ii  onljr  one  of  the  ele- 
ments in  thia  ela»  of  flaida,  and  does  not  therefore  giTe  a 
aniform  character  to  them  all.  The  essential  oils  in  brandy 
and  otheV  spirits,  which  are  developed  in  the  mannfaoture 
or  producea  by  time,  give  approved  Savors,  and  mm  oon- 
taina  a  large  quantity  of  sugar,  by  which  it  increases  the 
respiratory  actions  in  a  degree  far  beyond  other  spirits. 
Alcohol  remains  in  the  tissues  for  a  period  of  ono  or  two 
days,  and  as  the  aim  should  be  to  rid  the  body  of  it,  those 
forms  are  the  best  which  increase  some  diminiahing  action, 
as  that  of  the  lunga  or  kidneys.  The  addition  of  juniper 
berries  to  hollands  and  gin  effects  the  latter  object,  but  if 
habitually  indulged  in  may  go  beyond  the  neoessitiea  of 
the  ease  and  bring  on  kidney  disease.  Bum  is  the  least 
hurtful  of  spirits — a  quality  which  ia  owing  probably  to  the 
eliminating  action  of  sngar.  Wines,  when  the  product  of 
the  grape  only,  obtain  the  alcohol  which  they  possess  from 
the  fermentation  of  the  sugar  in  the  juice  of  the  grape,  and 
if  the  fermentation  be  complete,  no  angar  remains.  Sugar 
bears  a  proportion  to  the  other  elements  of  the  juioe,  and 
as  the  quantity  of  alcohol  prodnoed  is  a  measure  of  the 
sugar,  it  is  also  a  measare  of  all  the  elements ;  and  there- 
fore, as  is  the  alcohol  ih  natural  wine,  so  ia  the  value  of  the 
grape-juice.  Thus,  the  wines  of  comparatively  cold  oli- 
mates,  as  the  Bhine  and  north  of  France,  do  not  yield 
more  than  9  to  16  per  cent,  of  alcohol,  whilst  those  of 
hotter  climates  and  voloanio  soils,  as  Oreeee,  yield  2<  or  27 
per  cent.  The  latter  therefore  are  fuller  in  body  than  the 
former,  and  so  far  should  be  more  valuable  as  food. 

The  aalts  in  wine  are  very  valuable  as  food,  as,  for  ex- 
ample, the  tartrates  and  malates  of  potash,  which  give  a 
tartness  (bnt  not  from  a  free  asid)  to  natural  wines,  and 
are  deposited  with  age,  or  more  rapidly  when  gypsum  (sul- 
phate of  lime)  is  added,  whioh  seta  free  the  vegetable  aoids. 
When  the  wine  is  red  the  ooloring-matter  and  tannin  are 
deposited  with  them  and  form  a  crust ;  but  in  old  white 
wines  the  tartar  may  be  seen  as  a  whitish  powder,  moving 
aa  the  bottle  ia  tamed  ap.  The  chief  advantage  of  suoh 
wines  (apart  from  rioohol),  when  oomparatively  new,  lies 
in  these  salts,  bnt  when  older  in  the  essentiid  oils  and 
ethers. 

There  is  a  flavor  and  bouquet  oonneeted  with  each  kind 
of  wine  whioh  gives  pleasure  to  the  ooosamer,  and  intro- 
duces it  into  the  class  of  luxuries.  Such  as  are  in  general 
favor  oommand  prices  far  beyond  their  value  as  food,  and 
indeed  beyond  any  value  besides  that  of  rarity.  Their 
ohoice  qualities  are  due  partly  to  growth,  for  one  plot  of 
ground  may  produoe  flavors  far  superior  to  that  of  an 
ac^oining  vineyard ;  partly  to  aeleotion  of  the  ripest  grapes 
and  care  in  the  manufacture ;  partly  to  the  process  of  ma- 
turation, which  oannot  be  determined  beforehand;  and 
partly  to  the  age  of  the  wine,  and  hence  skill  and  capital 
are  largely  required  to  produce  a  luxurious  if  not  a  dietetio 
wine.  The  production  of  this  class  of  wine  ia  moat  rapidly 
extending,  and  now  embraces  the  central  parts  of  Burope, 
large  distriots  in  America,  as  in  Ohio  and  California,  Italy, 
Greeoe,  Hungary,  Australia,  and  the  Cape  of  Oood  Hope; 
bnt  hilly  or  mountainous  ranges,  with  a  warm  soil  and 
sunny  skies,  without  extremes  of  heat  and  cold,  are  the 
most  suitable,  and  the  limits  may  bo  indefinitely  extended. 

Fortifled  wines  (and  therefore  adulterated)  are  those  to 
whioh  aloohol  is  added  which  was  not  produced  from  the 
grapes  nnder  manipulation,  and  which  are  commonly  of  in- 
ferior quality.  Such  are  port,  sherry,  and  madeira,  which 
are  rather  weak  ardent  spirits  or  liquors  than  wines.  The 
strength  of  these  wines  is  from  38  to  42  per  cent,  of  alco- 
hol, and  the  objects  of  the  manufacturers  are  to  gratify  a 
taate  for  strong  liquors  and  to  preserve  the  wine.  They 
are  prepared  for  particular  markets,  and  not  for  home  con- 
sumption, so  that  snch  port  and  sherry  as  are  sent  to  Eng- 
land are  not  drank  in  the  countries  of  their  production. 
The  alcoholic  strength  of  champagnes  varies  very  much, 
bnt  seldom  exceeds  20  per  cent. 

A  chief  eSeet  of  the  addition  of  alcohol  is  to  arrest  the 
fermentation,  and  a  quantity  of  grape-sugar  remains  in 
the  wine  which  may  doubtless  ferment  in  the  body,  and  by 
producing  aoetie  acid  may  cause  acidity  of  the  stomach. 
True  champagne  and  other  effervescing  wines  are  prepared 
from  ordinary  grapoa,  but  the  juice  is  chosen  with  great 
care  as  to  its  flavor,  bouquet,  and  sugar,  and  such  a  com- 
bination is  made  as  will  produce  the  quality  of  champagne 
which  the  manufacturer  desires.  It  is  fermented  in  large 
vats  or  in  smaller  casks,  after  which  it  ia  drawn  off,  fined, 
and  placed  in  underground  collars.  Here  it  ia  frequently 
racked  and  fined  until  the  following  April,  when  it  la  bot- 
tled, and  for  three  weeka  again  ferments  freely.  It  is  then 
kept  under  watoh  for  two,  three,  or  four  years,  during  which 
time  it  is  at  firat  turbid,  hat  afterwards  deposits  a  substance 


whioh  by  proper  inoHnation  of  the  bottle  ia  left  upon  the 
cork ;  and  the  latter  being  skilfully  removed,  allows  the 
deposit  to  escape.  In  this  state  the  wine  is  matured,  and 
called  *tn  brut;  and  if  the  quality  of  the  grape  was  fins 
and  the  subsequent  treatment  successful,  the  wine  ia  very 
dry  and  has  the  flavor  of  the  grape.  Messrs.  H.  t  Ot, 
Hirsch  of  Hayenee  prepare  Bhine  and  Moselle  wines  in 
this  state  for  the  market  with  great  sneoess,  bnt  it  is  mush 
more  common  to  add  a  sweet  oomponnd  of  the  finest  sugar, 
oandy,  champagne,  and  old  oognso  or  other  liquon,  by 
which  the  required  sweetness  and  alcoholie  strength  is  pto- 
dnoed.  The  quantity  of  this  liqueur  is  usually  from  2  to 
6  per  cent.,  but  it  varies  with  the  natural  riohness  of  the 
jnice  of  the  grape  eonverted  into  champagne.  The  reoent 
vintages  of  1866  and  1868  form  the  finest  vin  brut.  The 
effervescenoe  is  creamy  rather  than  frothy,  and  rises  in 
bubbles  for  hours  rather  than  discharges  the  gaa  at  once, 
and  the  bouquet  and  aroma  are  perfeot.  The  Muscadine^ 
Iiemei,  and  Frontignao  grapes  have  special  odors  which 
remain  in  the  champagne,  and  some  of  the  ripest  bunchei 
are  allowed  to  hang  in  the  cask.  Bed  grapes  naturally 
give  a  slight  tinge  to  the  wine,  bnt  pink  ooampagne  is 
artificially  oolored  with  cochineal.  It  is  said  that  a  bitter 
prinoiple  is  added  to  certain  kinds  to  modify  the  sweetneas. 
There  are  certain  winea,  aa  Frontignao,  Cyprus,  and  Tokay, 
produced  from  grapes  which  are  allowed  to  dry  upon  the 
vine,  and  thus  become  raiaina.  The  flavor  readily  proves 
this  fact,  and  as  the  resulting  wine  ia  never  perfectly  fer- 
mented, it  ia  rich  and  luscious,  and  contains  mnoh  sugar. 
From  the  foregoing  observations  it  will  be  seen  how  readily 
flctitioua  winea  may  be  made,  either  with  inferior  winea  or 
without  grapea,  as  ia  commonly  effected  at  Hamburg,  Cette, 
and  in  the  south  of  France.  Edwabo  Buith. 

Foolaha.    See  Felultahi. 

Fool,   Licensed,  or   Conrt   Jester,  sailed   also 
Clown,  a  personage  fouud  in  the  courts  of  kings  and 
nobles  of  medieaval  Europe,  whose  employment  it  was  to 
amuse  the  houaehold  by  witty  and  mirth-provoking  acta 
and  aayings.     The  custom  originated  in  the  East,  and  was 
not  unknown  in  ancient  Greece  and  in  tho  Roman  empire. 
More  than  one  fool  was  often  kept,  and  at  some  courts 
there  were  large  numbers  of  buffoons.    Court  foola  were 
sometimea  persons  of  weak  intelloct  or  dwarfs,  but  were 
often  men  of  exceedingly  aharp  wit,  and  even  of  learning 
and  talents.    Such  waa  John  Hey  wood,  the  poet  and  dram- 
atist, who  was  Jester  to   Henry  VIII.     The  published 
volume  of  the  jests  of  John  Scogan,  fool  to  Edward  IV., 
show  that  the  coarsest  and  stupidest  jests  were  tolerated  by 
that  monarch.     The  aame  thing  ia  ahown  by  tho  extant 
writings  of  John  Skelton,  who,  though  a  prieat,  united  the 
office  of  court-jeater  to  that  of  poet-laureate.    Several  vol- 
omea  of  jokes  ascribed  to  Arohy  Armstrong,  court-fool  of 
Charles  I.,  are  extant.     The  reputed  jests  of  thia  personage 
and  of  Patrick  Bonnie,  a  Soottish  buffoon,  are  largely  cur- 
rent among  the  British  peasantry.     Fools  eqjoyed  large 
license  in  the  exercise  of  their  profession,  but  were  made 
the  victims  of  all  sorts  of  practical  jokes  deaigned  to  pro- 
mote the  mirth  of  the  idle  people  with  whom  they  were 
assooiated.     Bays  Asoham  [Tox^  book  i.),  speaking  of 
those  who  oppose  archery-practice,  "  they  be  not  moche 
vnlyke  in  this  poynt  to  Wyll  Somer  the  king  his  foole, 
which  amiteth  him  that  standeth  alwayes  before  his  faoe, 
be  he  neuer  so  worshipfull  a  man,  and  neuer  greatly  lokes 
for  him  whiche  lurkes  behinde  an  other  man  his  baoke 
that  hurt  him  in  dede " — a  passage  which  illustrates  at 
once  the  license  accorded  to  fools  and  the  stupid  abuse  to 
which  they  were  subjected.     This  Somer  lived  at  the  oourt 
of  Henry  VIII.      Many  jeatera  seem  to  have  been  self- 
constituted  ones.     Thus,  More  ( Utopia,  lib.  i.,  RobynsoD'a 
translation),  npeaking  of  a  jester  at  Cardinal  Morton's 
oourt,  auya,  "  There  ohannced  to  atand  by  a  certain  iesting 
paraaite  or  scoffer  whioh  wold  aeme  to  resemble  and  ooun- 
terfcit  ye  foole.     But  he  did  in  sucbe  wise  counterfeit  that 
ho  was  almost  the  verye  same  in  dede  that  he  labored  to 
represent;  ...  he  bimselfe  was  oftener  laughed  at  than 
his  iestes  were,"  etc.     A  fool's  cap  and   bells,  a  bauble 
(oonsisting  of  a  stick  with  a  bladder  at  tho  end),  a  ooat  of 
motley  or  of  calfskin,  and  an  ass's  ears  were  the  uauiil 
badges  of  this  office,  but  the  jesters  of  the  better  class 
were  not  always  thus  decorated.     The  names  of  a  large 
number  of  French  and  German  jesters  and  fools  have  been 
preserved,  some  of  them  apparently  men  of  refinement  and 
real  wit,  and  others  of  all  the  grades  of  stupidity,  even  to 
idiocy.  C.  W.  Gbeekb. 

Fools,  Festival  of  [Lat.  i^etfum  StiUtortm  or  Failittn 
Z'adiorum],  a  medinval  Christian  merry-making,  of  fantaatia 
and  childish  character,  which  fell  especially  upon  Holy 
Innocents'  Day  (Dec.  28),  but  had  more  or  loaa  to  do  with 
the  whale  period  between  Chriatmas  and  Epiphany  (Jn.n.  6). 
Exerciaes  were  held  in  the  principal  ohurah  edifice  of  tbe 
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plam;  k  moek  pope,  arahbishop,  or  biahop  waa  ehoaen; 
and  all  the  moat  aaored  rit«a  of  Christianity  were  traToe- 
tied.  The  wild  Uoenae  whioh  reigned  reaembled  that  of 
the  old  Roman  Sattmalia.  The  leading  performera  were 
of  the  lower  elerioal  orden,  eapeeially  the  aubdeaoona ;  benoe 
another  name  for  the  featiral,  I'tttiun  Hgpodiaemtorum, 
with  aome  referenoe  to  Baint  Stephen,  who  ia  oommem- 
oratad  on  the  26th  of  Deoemher.  The  aim  profeaaed  waa 
to  interaat  young  and  ignorant  people  in  the  atory  of  the 
Adrest,  bat  profaneneaa  aoon  got  the  better  of  piety  in  the 
matter.  Thia  ftaatiral,  which  ia  flrat  mentioned  by  the  Pa- 
liaian  Ritualiat,  John  Beleth,  in  the  latter  half  of  the  twelfth 
eentary,  originated  apparently  in  France,  and  waa  more 
Bopnlar  there  than  anywhere  elae,  though  obaerred  alao  in 
Spain,  in  Qermany,  and  in  England.  In  apite  of  repeated 
eondemnationa  by  prelatea  and  conncila,  it  aorriTed  the 
Proteataat  Beformation,  one  instance  of  ita  obaerranee 
being  reported  aa  late  even  aa  1614.      K.  D.  Hitcboock. 

Fools'  Par'sley  (the  ^Btknta  cynapium),  a  poleonena 
ambelliferoua  plant,  so  called  because  it  somewhat  reeera- 
blea  in  appearance  the  smooth-leaved  varieties  of  parsley, 
so  that  people  who  have  by  mistake  gathered  it  for  paraley 
hare  been  seriously  poisoned  by  it.  It  ia  a  native  of  Ea- 
rope,  saturaliied  in  the  U.  B.  It  may  be  distinguished  by 
ita  acrid  taste  and  fetid  smell;  ita  general  umbels  have  no 
involaere;  its  minor  umbels  a  partial  involucre  of  three 
leaves;  in  both  reapecta  tiuite  unlike  parsley.  It  is  an 
aero-nareotio,  causing  nnmbneaa,  faintneas,  and  dimness  of 
vision.  Oive  aa  an  antidote  a  thorongh  emetic,  followed  by 
wine  or  other  gentle  stimulant. 

Foo'see^  or  Fn'si^yn'ma,  the  highest  mountain  of 
Japan,  on  the  island  of  Niphon,  stands  completely  isolated 
and  riaea  12,440  feet  above  the  sea.  According  to  Japanese 
historians,  this  mountain  suddenly  emerged  in  one  aingte 
sight  in  the  year  285  B.  c,  and  a  eorreaponding  depression 
formed  the  lake  of  Hitsoo  at  the  same  time.  Although  it 
haa  bad  no  great  eruptions  since  1760,  it  is  still  an  active 
voloano,  and  the  natives  regard  it  with  a  kind  of  religious 
awe.  Its  crags  are  filled  with  idols,  whieh  annoally  are 
visited  by  crowds  of  pilgrims. 

Foo«8han,  or  Foii-8chan«  town  of  China,  in  the 
piovinoe  of  Qnang-Tong,  20  miles  N.  E.  of  Canton,  is  said 
to  h«v«  300,000  inhabitants. 

Foot,  in  anatomy.  Bee  Foot,  Strdcture  or  tbb,  by 
Prof.  Edward  Hitchcocie,  A.  H.,  H.  D. 

Foot,  the  name  of  the  unit  of  linear  measure  in  oom- 
non  use  in  the  IT.  B.  and  in  England.  All  the  nations  of 
Europe  and  their  colonies  or  dependencies  employ,  or  have 
employed,  a  unit  of  length  having  in  each  language  a  name 
of  the  same  aigniflcanoy  as/oo(  in  English.  This  identity 
of  name  indicates  similarity  of  origin,  which  was  therefore 
unquestionably  the  length  of  the  human  foot.  No  two 
peoples,  however,  have  agreed  in  the  ralne  assigned  to  their 
foot-measures.  No  two  provinces,  and  hardly  any  two  oon- 
aiderable  towns  even,  have  had  the  aame  foot.  Nor  have  any 
of  these  meaanrea  corresponded  very  nearly  with  the  pre- 
sumed prototype;  nearly  every  one  of  them  lieing  greater, 
and  many  of  them  maoh  greater,  than  the  average  length 
of  the  foot  of  an  adult  man.  In  the  volume  of  Invettiga- 
Hotu  in  the  Military  and  Anthropoloffieal  Statistiea  of  Arnvr^ 
<ean  Soldiert,  by  Dr.  B.  A.  Oonld,  published  in  I8A9  among 
the  memoira  of  the  U.  S.  Sanitary  Commiaaion,  are  given 
■leaanrementa  of  nearly  16,000  individual  men,  volunteers 
for  the  army,  of  various  races  and  nationalities,  11,060  be- 
ing white  and  the  rest  oolored.  The  mean  length  of  the 
foot  waa  found  for  no  nationality  to  exceed  1 0-ffij  inches,  and 
for  none  to  fall  short  of  9^^;  the  mean  value  for  the  total 
being  IM/j^,  or  about  one-twentieth  of  an  inch  above  ten 
inohea.  It  ia  prolnble  that  the  foot-measures  in  use  in  the 
later  eenturies  have  been  in  general  entirely  arbitrary.  The 
aeoonnt  eommonly  given  of  the  adjustment  of  the  British 
standard  yard  in  the  year  1101  from  the  arm  of  the  king, 
Henry  I.,  is  probably  a  trne  one;  and  the  British  foot  is 
simply  one-third  of  the  British  yard.  But  it  waa  doubtleas 
otherwise  in  the  earlier  ages.  The  ancient  Greeks  first  used 
thia  measure,  and  their  Olympic  foot  was  said  to  hare  been 
determined  by  the  length  of  the  foot  of  Hercules.  Thia, 
according  to  the  beat  authorities,  was  about  equivalent  to 
12^j^  English  inches.  But  there  were  among  them  other 
foot-measures  materially  diSbring  from  this.  Thus,  the  Ma- 
cedonian foot  was  14-Afg  inches;  the  Pythian,  9.^  inches; 
and  the  Sicilian,  8^^  inches.  In  more  recent  times  the 
diversity  haa  been  almoat  endless.  In  Italy  the  foot  was,  not 
long  ago,  11^  inches  in  Rome,  1.<!^in'Milan,  and  23^ 
inches  in  Lucca.  In  France  it  waa  9-^U^  inchea  In  Avignon, 
'iWf  inohea  in  Aix-en-Provence,  1U^I|^  inches  in  Rouen, 
^^rn  ineliea  in  Bordeaux,  while  the  pied-dn-mi  of  Paris 
waa  I2t%  inches.  In  Switcerland  it  was  lO^U,  inches  in 
Nenfehttel.  11^  inehea  in  Rostock,  ll^^  inches  in  Bftle, 
and  19^  inehea  in  OenoTa,    In  the  Spanish  peninsula  it 


waa  10^  inchea  in  Aragon  and  10^  in  Caatile.  In  Ger- 
many it  waa  9^  in  Weael,  10^  inohea  in  Bavaria,  10^^ 
inchea  in  Heidelberg,  11^  inches  in  OSttingen,  and  1-i^ 
inehea  in  Carlarube.  And  in  the  Netherlands  it  waa  lOjg^ 
inches  in  Bruaaela  and  ll^Ar '"  Liige.  Alexander's  Vic- 
lionary  of  Weigklt  and  Meatura  (Baltimore,  1850]  givas 
more  than  100  foot-measures,  all  differing  from  each  other. 
Donrsthier's  Jiietionnaire  Unimrtel  da  Poidt  tt  lliiurtt, 
Aneiau  H  Modemu  (Brussels,  1840)  makes  the  numlwr 
more  nearly  1000.  The  confusion  reaulting  from  thia  great 
diversity  waa  intolerable.  The  inconvenience  caused  by  it 
in  business  transactions  prepared  the  public  mind  of  Europe 
early  in  this  century  to  receive  with  favor  the  new  system 
of  metrology  called  the  metric,  introduced  first  into  France 
at  the  dose  of  the  last  The  foot  has  therefore  ceased  Uf 
be  the  legal  unit  of  length  in  all  the  countries  of  Europe 
except  Oreat  Britain,  Russia,  Turkey,  and  the  Scandinavian 
peninsula,  and  the  mitre  has  taken  its  place.  The  Rnsaian 
unit  of  length,  the  tagene,  was  fixed  by  Peter  the  Great 
after  his  sojourn  in  England  in  1698,  at  exactly  seven  Brit- 
ish feet.  The  foot  of  the  U.  B.  is  identical  with  that  of 
Great  Britain,  from  which  it  is  copied.  In  both  countries 
the  legal  standard  is  properly  the  yard  of  thirty-six  inches. 
The  copy  of  the  British  standard,  by  which  the  II.  S.  stand- 
ards were  till  recently  adjusted,  is  a  brass  bar  prepared  by 
the  celebrated  Troughton  of  London  to  the  order  of  Prof. 
F.  R.  Hassler,  the  first  chief  of  the  IT.  B.  Coast  Survey,  and 
superintendent  of  the  bureau  of  weights  and  measures  at 
Washington.  It  is  eighty-two  inches  in  length,  and  the  thirty- 
six  inches  between  the  twenty-seventh  and  the  sixty-third 
divisions  were  taken  aa  the  prototype  yard  of  the  U.  B.  A 
few  years  since,  however,  a  copy  of  the  British  prototype, 
officially  certified,  has  been  substituted  for  the  Troughton 
bar,  and  the  standards  furnished  the  several  States  are  now 
carefully  adjusted  by  this.  F.  A.  P.  Barnard. 

Foot.  In  organ  music,  directions  are  often  given  for 
the  use  of  4-foot,  8-foot,  or  16-foot  stops.  The  meaning  is 
this:  the  lowest  note  on  the  key-board  (C.  C.)  is  assumed 
aa  the  standard  for  such  designations.  Now,  to  produce 
the  sound  C.  C,  an  open  pipe  8  feet  long  is  required ;  its 
octave  above  will  be  given  by  a  pipe  4  feet  long;  the 
doable  octave,  2  feet,  and  so  on ;  and  for  the  intermediate 
notes  the  pipes  are  properly  graduated  in  length.  A  set 
of  pipes  of  this  description  is  therefore  called  "  an  8-/ooi 
Mop  (aatbe  open  diapaeonf  duleiano,  trumpet,  and  several 
others).  Suoh  stops  give  the  ordinary,  standard,  or  con- 
eert  pitek.  If  another  range  of  pipes  be  added,  sounding 
an  oclaee  lower,  they  will  bo  of  double  length,  and  it  will 
be  called  "  a  16-foot  stop  "  (as  the  double'diapasonf  or  6oHr- 
don).  On  the  other  hand,  the  prittcipal  is  an  oclare 
kigher  than  the  open  diapason ;  conseqaently,  its  pipes  are 
only  half  as  long,  and  it  is  called  "a  4-foot  stop.'*  The 
fifteenth,  in  like  manner,  being  tuned  an  octave  above  the 
principM,  ia  "a  2-foot  atop,"  ita  lowest  pipe  being  of  that 
length.  In  a  large  organ  there  are  many  atopa  belonging 
to  each  of  these  dasaea,  the  largeat  pipe  of  a  32-foot  atop 
aounding  C.  C.  C.  C.  Wiluah  Stadktoh. 

Foot  (Soloroh),  lawyer  and  U.  S.  Senator,  b.  at  Corn- 
wall, Vt,  Nov.  19,1802;  graduated  atMiddiebury  College, 
Vt.,  in  1826;  waa  principal  of  Caatleton  Seminary  ia  1826 
and  1828 ;  tutor  in  Vermont  University  in  1827 ;  prefeaaor 
of  natural  philosophy  in  the  Academy  of  Heaicine  at 
Castleton,  Vt.,  1828-31 ;  was  admitted  to  the  bar  in  1831, 
and  settled  at  Rutland,  Vt.  In  1833,  1836-^8,  and  in 
1847  was  in  the  Vermont  legislature,  and  Speaker  of  ita 
Houao  for  hie  last  three  terms.  Was  H.  C.  184^1-47,  and 
IT.  B.  Senator  from  1850  to  his  death,  at  Waahington,  D.  C, 
Mar.  28,  1866.  Mr.  Foot  waa  for  aome  years  president 
pro  tempore  of  the  U-  8.  Senate;  was  a  Whig  in  politioa, 
and  a  man  of  great  probity  and  wisdom  in  public  and  in 
private  life. 

Foo'ta  (or  Fn'ta)  To'ro,  a  territory  of  Western  Africa, 
in  Senegambia,  between  laL  15°  and  16°  25' N.,  consists 
mostly  of  low,  flat,  extremely  hot,  but  very  fertile  and  not 
unhealthy  plains,  covered  in  many  places  with  immense 
forests.  It  is  inhabited  by  about  800,000  Mohammedan 
negroes,  who  cultivate  rice  and  cotton,  have  built  large 
oities,  established  a  kind  of  theocratic  government,  and 
started  several  branches  of  manufaoturing  industry.  To 
Medinalla,  the  chief  town,  hundreds  of  Mohammedan 
youths.  Moors  and  negroes,  gather  to  study  the  Koran,  and 
in  Canel  are  rich  iron-mines  and  large  smelting-houses,  in 
which  a  very  good  cast  iron  is  produced. 

Foo'ta  Jal'Ion  is  the  name  of  a  wild  and  mountainous 
region  of  Senegambia,  the  highest  of  that  portion  of  West- 
ern Africa  in  which  the  rivers  Senegal,  Gambia,  and 
Grande  have  their  sources.  The  elevation  of  the  oountry 
may  not  average  much  above  2000  feet,  but  some  peaks 
are  so' high  that  they  are  said  to  be  covered  with  snow 
daring  the  rainy  aeaaon.    The  mountains  are  rugged  and 
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abrupt,  and  olad  u  they  are  with  deoae  foreite,  the;  pre- 
■ent  most  atriking  and  beautiful  soenery,  Timbo,  the  eap- 
itsl,  is  situated  in  lat.  10°  25'  N.  and  Ion.  lO^  40'  W. 

Foot«Ball,  a  game  played  in  the  open  air  with  a  large 
hollow  ball  made  of  gum-elastic  or  of  the  bladder  of  an  ox 
covered  with  leather,  the  latter  kind  being  preferred.  This 
ball  is  kieked  to  and  fro  by  a  greater  or  less  number  of 
players  arranged  in  two  parties,  each  of  which  tries  to  send 
the  ball  to  the  goal  of  the  opposite  party,  and  to  keep  it 
ttom  their  own  goal.  The  game  is  a  favorite  one  at  many 
■ohools,  and  the  rules  for  playing  it  are  quite  Tarious. 

Foote»  county  of  the  S.  W.  of  Kansas.  Area,  720 
iquare  miles.     It  is  traversed  by  the  Arkansas  River. 

Foote  (AxDRiw  Hull),  b.  May  4, 1808,  at  New  Ilarcn, 
Conn.,  entered  the  navy  as  a  midshipman  Deo.  4,  1822; 
became  a  lieutenant  in  1830,  a  commander  in  1852,  a  cap- 
tain in  1861,  a  rear-admiral  in  1863.  Amo\ig  the  dis- 
tinguished men  of  the  navy  at  the  breaking  out  of  the 
civil  war,  perhaps  none  stood  higher  in  the  estimation  of 
his  brother-officers  thau  Andrew  H.  Foote,  and  certainly 
no  appointment  gave  greater  satisfaction  to  the  service 
than  his,  in  the  fall  of  1861,  to  the  command  of  the  West- 
em  flotilla,  then  in  course  of  construction  for  the  purpose 
of  opening  the  navigation  of  the  Mississippi  River.  "The 
service,"  says  Secretary  Welles  in  his  report  of  1862,  "was 
anomalous  in  its  oharaoter,  and  there  was  with  many  great 
incredulity  ai  to  the  utility  and  practicability  of  gunboats 
in  carrying  on  hostilities  on  the  rivers,  where  it  was  believed 
batteries  on  the  banks  could  prevent  their  passage.  There 
were  also  embarrassments  for  want  of  funds  and  of  mate- 
rial for  navalpurposes,  there  being  no  navy-yard  or  naval 
dipOt  on  the  Western  waters.  All  these  difficulties  were  met 
and  surmounted  by  the  energetic  and  effloiont  officer  to  whom 
the  duty  was  entrusted,  whose  perseverance  and  courage  in 
overcoming  the  obstacles  that  impeded  and  retarded  his  oper- 
ations in  creating ariver  navy  were  soaroely  surpassed  by  the 
heroic  qualities  displayed  in  subsequent  well-fought  actions 
on  the  decks  of  the  gunboats  he  had  under  so  many  discour- 
agements prepared."  On  Feb.  6,  1862,  Foote  took  Fort 
Heury  after  a  most  obstinate  fight;  on  the  14th  of  the  same 
month  engaged  Fort  Donelson,  for  an  hour  and  a  half,  with 
four  iron-clads  and  two  wooden  gunboats,  and  so  demoral- 
ized its  garrison  as  to  ensure  an  easy  victory  over  it  by  the 
army  on  the  following  morning;  and  on  the  7th  of  April, 
after  many  a  hard-fought  action  with  its  numerous  oat- 
teries,  received  the  surrender  of  Island  No.  10,  considered 
by  the  Confederates,  next  to  Vicksbnre,  their  most  import- 
ant stronghold  on  the  Mississippi.  Unfortunately,  however, 
the  flag  officer  had  received  a  severe  wound  at  Fort  Donel- 
son, which  from  neglect  had  become  so  serious  as  to  en- 
danger his  life,  and  now,  in  the  full  tide  of  success,  he  was 
forced  to  resign  his  command  to  another  and  return  to  his 
home.  On  June  It,  1862,  he  received  the  thanks  of  Con- 
gross  and  was  made  a  rear-admiral,  and  on  the  22d  of  that 
month  was  appointed  chief  of  the  bureau  of  equipment 
and  recruiting.  On  June  4, 1863,  ho  was  ordered  to  relieve 
Rear-admiral  Dnpont  off  Charleston,  and  on  his  way  to  his 
command  was  taken  ill  at  New  York,  where  he  d.  Juno  26, 
1863.  The  loss  sustained  by  the  navy  in  the  death  of  this 
gallant  admiral  was  almost  irreparable,  for  he  had  long 
been  looked  up  to  as  the  best  type  of  a  naral  officer.  An 
humble  and  devout  Christian,  endowed  with  the  noblest 
attributes  of  humanity,  and  possessed  of  unflinching  moral 
and  physical  courage,  he  taught  those  who  served  under 
him,  both  by  precept  and  example,  not  only  to  fight  but  to 
pray,  turned  many  a  profligate  from  the  error  of  bis  ways, 
smoothed  many  a  dying  seaman's  pillow,  and  finally  laid 
down  his  life  with  calmness  and  resignation  in  the  full 
faith  of  a  blessed  immortality.  (See  his  Lt/e,  by  J.  M. 
Hoppi.N,  1874.)  FoxHALL  A.  Pabker. 

Foote  (Hekrt  Stuart),  b.  in  Fauquier  «o.,  Va.,  Sept. 
20, 1800;  graduated  at  Washington  College,  Va.,  in  1819; 
was  licensed  to  practice  law  in  1822 ;  removed  to  Tuscum- 
bla,  Ala.,  in  1824;  edited  a  Democratic  paper,  and  in  1826 
established  himself  at  Jackson,  Miss.  Was  presidential 
•lector  in  1844,  and  in  1847  was  elected  IT.  S.  Senator, 
which  position  he  held  until  1852.  Was  elected  governor 
of  Mississippi  over  Jefferson  Davis  in  that  year.  In  1854 
removed  to  California;  in  1858  settled  at  Vicksbnrg,  Miss., 
and  at  the  Southern  convention  at  Knoxville,  Tenn.,  in 
May,  1859,  spoke  against  disunion ;  was  a  member,  how- 
ever, of  the  Confederate  Congress.  In  1866  he  published 
a  Hilton/  of  the  Secetnon  Struggle. 

Foote  (JosEPR  Ives),  D.  D.,  b.  at  Watertown,  Conn., 
Nov.  17,  1796  ;  graduated  at  Union  College  in  1821,  and  at 
Andover  (Moss.)  Theological  Seminary  in  1824.  From 
Dot.,  1 828,  to  1832,  was  Congregational  pastor  at  West  Brook- 
fleld,  Mass.,  then  in  Salina,  N.  Y.,  in  1833-35,  in  Cortland, 
N.  Y.,  1835-37,  and  in  1839  entered  upon  a  Presbyterian 
pastorate  in   Knoxville,  Tenn.    In   1840   was  appointed 


president  of  Washington  College,  Tenn.  A  volume  of  bis 
sermons,  with  mamoir,  was  published  at  New  York  in  1841. 
D.  Apr.  31, 1840. 

Foote  (Sahubl),  aetor,  wit,  and  dramatist,  "the  Eng- 
lish Aristophanes,"  b.  at  Tmro  in  1720;  studied  at  Wor- 
cester College,  Oxford  (whence  he  was  expelled  for  indis- 
cretions), and  at  the  Middle  Temple,  but  indulged  in 
gaming  and  other  excesses  until  his  considerable  fortune 
was  expended:  and  in  1744  he  made  his  appearance  as 
Othello  at  the  Haymarket,  but  bis  success  was  small  until 
he  began  to  play  in  pieces  written  by  himself;  and  his  beat 
characters  were  ludicrous  imitations  of  living  public  men. 
From  1747  to  1767  he  conducted  the  Little  Haymarket 
Theatre  without  lieense,  no  one  daring  to  enforce  the  law 
against  him  for  fear  of  his  terrible  mimicry.  He  wrote  at 
least  twenty-seven  plays  of  small  literary  merit,  of  which 
twenty  or  more  have  been  printed.  His  humor  was  of 
the  broadest  and  noisest  kind,  and  his  jests  were  often 
practical  ones,  not  without  a  large  element  of  brutality. 
An  accident  which  led  to  the  loss  of  a  leg  was  followed  by 
paralysis,  and  the  last  years  of  his  life  were  passed  in  great 
physical  and  mental  distress.     D.  at  Dover  Oct.  21,  1777. 

Foote  (Sahuel  Acousths),  LL.D.,  V.  S.  Senator,  b.  at 
Cheshire,  Conn.,  Nov.  8, 1780 ;  graduated  at  Yale  College  in 
1797,  and  practised  law  in  Cheshire ;  was  representative  in 
Congress  from  Connecticut  in  1819, 1H23,  and  1833  ;  Speaker 
of  the  Connecticut  assembly  in  1825-26,  and  Senator  in 
Congress  from  1827  to  1833.  In  1834  was  governor  of 
Connecticut,  and  in  1844  presidential  elector.  D.  Sept.  16, 
1846,  Senator  Foote  offered  in  the  U.  S.  Senate  the  reso- 
lutions npon  which  the  great  debate  occurred  between  Hayne 
of  South  Carolina  and  Webster  of  Massaobusetta. 

Foote  ( Wn-LiAH  HsHRr),  D.  D.,  b.  at  Colchester,  Conn., 
Dec.  20,  1794;  graduated  at  Yale  in  1816;  taught  at  Fal- 
mouth and  Winchester,  Va.;  studied  in  Princeton  (N.  J.) 
Theological  Seminary ;  was  licensed  by  the  presbytery  of 
Winohester  Oct.,  1819;  preaohed  in  Virginia;  was  agent 
of  the  central  board  of  missions ;  prepared  Sketcket,  Bio- 
graphical  and  Hittorical^  of  the  Pretbyterian  Church  in  Vir~ 
ginia  (2  vols.,  1850-55)  and  in  North  Carolina  (1  vol., 
1846).  Was  also  agent  for  Hampden-Sidney  College  in 
Virginia,  and  Confederate  chaplain  at  Petenbarg,  Va., 
during  iU  siege.  D.  at  Romney,  Va.,  Nor.  28,  1869.  Th* 
Huguenole,  or  Ji^ormed  French  Oh«reh,  was  published  after 
his  death. 

Foot-Rot,  a  disease  of  sheep  which  is  rare  in  the  U.  8. 
Sometimes,  when  sheep  from  rocky  pastures  are  taken  to 
the  English  fen-country  to  fatten,  the  hoof  grows  too  rap- 
idly for  its  new  conditions,  and  when  it  has  become  long  it 
may  become  cracked  and  broken,  or  in  part  separated  from 
the  fleshy  part  of  the  foot.  Sand  and  grass  may  lodge  on 
the  raw  surface,  and  lead  to  active  inflammation.  The  cure 
is  in  removal  of  the  foreign  matter,  clipping  of  the  hoof, 
and  the  application  of  stimulante  and  caustics,  with  re- 
moval to  a  dry  pasture.     (See  FouL  is  the  Foot.) 

Foot,  Strnctare  of  the.  Foot  of  UammaU. — The 
foot  (pet)  in  mammals,  and  in  some  other  vertebrates  in  dis- 
tinction from  the  hand  (maniu),  is  the  last  member  or  ter- 
minal segment  of  the  pelvio  girdle,  or  lower  limb.  The  fore 
limbs  are  more  generally  used  for  the  support,  and  the  hind 
limbs  for  the  propulsion  of  the  body.  Hence,  "  the  manus 
is  commonly  shorter  and  broader  than  the  pes"  (Prof. 
Otoen),  and  but  few  animals  use  the  foot  (hind)  for  prehen- 
sion or  defence,  save  in  flight.  The  exception  to  the  rule 
that  the  hand  is  smaller  than  the  foot  is  seen  in  the  mole, 
or  in  the  seal  and  walrus,  which  are  deficient  in-the  hind 
foot. 
The  foot  is  divided  into  three  portions:  (1)  a  group  of 
Pjq  j  more  or  less  rounded  bones 

called  the  tarsus  or  instep ; 
(2)  a  row  of  long  bones 
placed  side  by  side  in  front 
of  the  tarsus--the  metatar- 
sus; (3)  the  phalanges  of 
the  digits,  or  the  toes.  The 
complete  tarsus  consists  of 
seven  bones — the  astrag- 
alus, calcaneum,  navicular, 
internal,  middle,  and  outer 
cuneiform,  and  the  cuboid. 
The  chief  rarialions  in 
nnmber  are  (h>m  six  to  eight  The  general  arrangement 
of  these  bones  is  in  two  rows — the  proximal,  or  those  ar- 
ticulating with  the  bones  of  the  leg,  and  the  distal  row, 
those  joining  the  metatarsus.  The  bones  of  the  metatar- 
sus usually  correspond  in  number  with  the  digits,  and  at 
their  proximal  ends  the  first,  second,  and  third  bones  are 
supported  respectively  by  the  three  cuneiform  bones  of  the 
tarsus;  the  cuboid  supporting  the  fourth  and  fifth.  Upon 
each  joint  between  the  metatarsus  and  the  toes  ar«  often 
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roand  a  pair  of  sesamoid  bonu,  for  the  mechanical  advao- 
Uge  of  toe  teodoa  gliding  orer  them.  These  are  best  seen 
in  tile  mole  and  tiger.  The  digits  nerer^  except  in  abnor- 
Bsl  instances,  eseeed  five  in  number  on  each  foot  in  any 
•listing  vertebrate  animal  above  the  rank  of  fishes,  and  in 
ths  class  Mammalia,  except  the  Cetacea,  the  nnmber  of 
phalanges  is  limited  to  two  in  the  first  digit,  and  to  three 
is  each  of  the  other  digits  in  both  fore  and  hind  feet.  (Prof. 
R.  OiM>.)  The  hallnx  or  great  toe,  though  in  man  very 
■trong,  and  one  of  the  largest  digits,  is  in  many  mammals 
entirely  wanting,  radimentary,  or  inconsiderable  in  length. 
In  many  climbing  animals  it  is  oonsiderably  developed  and 
has  prehensile  oharaeteristie*.  This  is  well  shown  in  the 
gorilla  and  ormng.     The  other  digits  vary  in  nnmber  from 

Fio.2. 


ys^lg 


SiiiPuriCATiox  or  the  Digits,  afler  Owm.—l,  foot  uf  the  ele- 
pbsDi;  2,  foot  of  the  hippopotamus;  3,  foot  of  the  rhino- 
ceros ;  4,  foot  of  the  deer ;  5,  root  of  the  hone. 

one  to  five,  as  is  illustrated  respectively  in  the  horse  and 
the  elephant.  (Fig.  2.)  This  modification  of  the  digits  is 
Kseonnted  for  by  their  diminution  and  simplifioation  in  a 
definite  order.  Thus,  in  a  four-toed  animal  the  great  toe  is 
wanting,  aa  in  the  hippopotamus ;  in  a  three-toed  animal 
the  ooler  or  smallest  digit  and  the  hallnx — seen  in  the 
rhinoceros ;  in  a  two-toed  animal,  saeh  aa  the  cow  or  deer, 
both  of  those  already  mentioned  and  the  second  digit;  and 
in  the  one-toed  animal,  such  as  the  horse,  only  the  third 
digit  remains.  That  this  is  the  order  of  disappearance  is 
known  by  the  absence  of  the  corresponding  metatarsal 
bone,  each  one  of  which  has  its  definite  attaobment  to  one 
or  more  of  the  tarsal  bones. 

FiQ.  3. 


A  Side  View  of  the  Bones  of  the  Human  Foot. 
The  Human  Foot. — The  human  foot  illustrates  the  gen- 
eral points  of  osteology  already  described,  and  at  the  same 
time  is  speoially  modified  for  its  uses  pecnliar  to  man,  the 
upright  animal.  And,  as  it  might  properly  be  stated,  the 
foot  is  merely  a  hand  modified  for  a  base  of  structure  to 
support  the  body.  It  is  always  larger  than  the  hand, 
mainly  in  length  and  thickness;  is  also  narrower,  and  of 
an  ovoidal  figure,  the  long  axis  reaching  from  before  back- 
ward. The  longest  transverse  diameter  of  the  foot  is  the 
anterior  one,  in  order  to  place  on  a  broader  base  the  sup- 
port to  the  body,  which  is  carried  before  the  centre  of  the 
body  in  walking.    The  solid  part*  of  the  foot  are  more  firm 

Fio.  4. 


8lk(deioQ  of  the  Human  Foot  {original). 

than  the  corresponding  parts  of  the  hand,  and  the  movable 
parts  of  the  foot  less  movable  than  those  of  the  hand,  in 
order  to  make  the  foot  as  perfect  an  organ  as  possible  to 
give  support  and  the  surest  and  most  facile  looomotion  of 
the  body.  (Fig.  4.) 


The  foot  is  oonstruoted  of  two  arches  (Fig.  5),  one  from 
Fia.  5. 


zffi^* 


Fio.S. 


1,  A  view  of  the  natural  poeitiun  of  the  boii^  rormto^  the  front 
arch  of  th^  foot;  2,  a  diagram  of  the  same;  'A,  view  of  ibe 
boaea  of  the  side  arch  of  the  foot ;  4,  a  diagram  of  the  same. 
(1,  2,  original;  8,  4,  q/ter  Uoldn.) 

front  to  rear,  and  another  from  side  to  side.  The  antero-pos- 
terior  arch  has  for  its  points  of  support  the  heel  and  forward 
ends  of  the  metatarsals,  and  the  lateral  the  cuboid  on  the 
outside  and  the  inner  cuneiform  on  the  inside.  The  seg- 
ments of  these  arches,  however,  are  not  inflexible,  but  ate 
made  to  yield  among  themselves,  each  a  little,  by  the  inter- 
posed cartilages.  There  is  also  a  special  arrangement, 
known  as  the  Y-sbnped  calcaneo-scapboid  ligament,  hold- 
ing the  keystone  of  the  arch,  which  by  its  elasticity  aids 
much  in  securing  the  beautiful  spring  of  the  body  in  mo- 
tion. And  as  this  ligament  is  attached  to  the  heel-bone,  it 
is  called  by  the  Oermans  the  spring-bone. 

One  modification  of  the  typical  foot  of  mammals  to  the 
special  structure  of  man  is  the  angle  of  the  plane  of  the 
foot  and  the  leg.     In  the  horse  the  angle  averages  12°, 
while  in  man  it  is  90°.     The  design  of  this  variation  is  to 
give  as  secure  a  leverage  as  possible 
to  the  muscles  which  must  keep  the 
weight  of  the   body   securely    sup- 
ported so  far  above  the  point  of  sup- 
port, about  two-thirds  of  the  weight 
of  the  body  being  above  the  hips. 
Another  peculiarity   of  the   human 
foot  Is  the  great  projection  and  hori- 
tontal  direction  of  the  heel,  or,  as 
some  one  has  said,  "  ex  ealce  homi- 
nem."     In  all  animals  it  is  the  larg- 
est of  the  tarsal  bones,  as  it  is  the 
lever  for  moving  the  foot;    but  in 
animals  which  assume  the  semi-erect 
lUust^lng  the  attach.  »"''»<••'">  «"*  either  a  greater  de- 
ment of  the  muaclea  velopment  of  this  bone  or  larger  de- 
of  the  calf  (1)  of  the  velopment   of    the    muscles    of    the 
human  leg  to  the  os  <<  calf."     Hence,  the  small  "  calf"  of 
cakdB  (J).    (Origlmal.)  ^^^  ^^^^   ;,   attributed  by   anato- 
mists to  the  larger  heel-bono,  the   smaller  muscles  being 
compensated   by  a  longer   lever  at  which  to   apply   the 
power.  (Fig.  fi.) 

The  articulation  of  the  great  toe  with  the  inner  cnnei- 
form  bone  is  another  special  modification  of  the  foot  aa 
pointing  only  to  the  erect  position  of  the  body.  In  the 
semi-erect  apes,  the  gorilla  especially,  this  Joint  is  marked 
by  a  oonsiderable  degree  of  mobility,  and  the  foot  resembles 
a  hand.  (See  Fig.  7.)    But  in  man's  foot  the  great  too  is  lim- 

Fio.  7. 


The  plantar  surfaces  of  the  human  and  gorilla  foot  compared: 
],  tne  human  foot;  2,  the  foot  of  the  gorilla  (flfl"'  Ovom). 

ited  in  its  motions  to  simple  flexion  and  extension  ;  it  lies 
parallel  to  the  other  toes,  and  is  superior  in  strength,  mns- 
onlar  and  bony,  to  any  of  the  other  toes.  In  fact,  each  foot 
is  to  be  viewed  as  a  triangular  pedestal  of  the  body,  sup- 
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ported  reapeetively  at  the  tlirae  anglM  of  the  gnat  toe, 
Deel,  and  littla  ta« ;  to  that  we  find  the  groateit  mnualar 
power  fnmiahed  to  each  of  these  portiooi  of  the  foot. 

The  laperior  length  of  the  great  toe  ia  a  oharaeteristio 
of  the  haman  foot;  for,  while  the  second  digit  projeet* 
farther  forward  than  doee  either  of  the  other  toes  when  the 
foot  is  viewed  as  a  whole,  ;et'the  great  toe  itself  alone,  if 
compared  with  any  other  of  the  rows  of  phalanges,  obtains 
the  longest  measure. 

Although  the  foot,  when  compared  in  structure  adapted 
te  delicate  operations,  with  the  hand,  is  very  far  inferior  to 
it,  yet  it  is  astonishing  what  remarkable  worlc  can  be  ao- 
oomplished  by  it  when  the  hands  are  wanting.  Thns,  we 
hear  of  and  see  persons  oontinoally  who  carve,  write,  and 
paint  in  a  remarkable  manner  with  their  toes  instead  of 
fingers;  so  that  the  phrase  "pes  altera  manns"  is  often 
not  far  from  the  troth. 

Probably  no  organ  in  the  body  has  been  more  abased  by 
the  fashion  of  ite  dress  than  has  the  foot.  From  time  im- 
memorial, and  by  almost  the  entire  human  race,  it  has  been 
squeeied  into  an  unyielding  ease  of  hard  leather,  never  so 
large  as  the  foot  iteelf  when  resting  on  the  ground,  and  with 
a  high  appendage  called  the  hee^  from  whence  have  oome 
ooms,  bunions,  tt  id  omtw  gentu  of  similar  accessories  of 
eivilization.  Sdward  Hitcboock. 

For'age,  food  or  fodder,  food  for  animals.  The  word 
is  also  used  as  a  verb,  when  it  means  to  collect  supplies 
generally  for  both  man  and  beast,  from  an  enemy  by  force, 
from  friends  by  impressment,  bat  giving  to  friends  receipts, 
to  be  paid  ultimately. 

The  daily  ration  of  forage  in  the  army  of  the  U.  8.  is 
for  eaoh  horse  14  pounds  of  hay  and  12  pounds  of  grain, 
either  oats,  corn,  or  barley.  For  a  mule  the  daily  ration 
is  14  pounds  of  hay  and  9  pounds  of  grain.  The  blades 
of  Indian  oorn  are  used  for  fbragc  in  absence  of  hay.  The 
oonsumption  of  forage  in  a  large  and  active  army  is  enor- 
mous. lU  weight,  owing  to  the  number  of  animals  em- 
ployed in  military  operations,  is  about  4}  times  as  great  aa 
that  of  the  subsistence  supplies  for  the  same  army.  There 
were  issued  from  the  d£pet  of  Washington  during  the  war 
of  186I-S5  4,500,000  bushels  of  oorn,  29,000,000  basheli 
of  oats,  and  490,000  tone  of  hay.  Partial  reporte  of  the 
quartermaster-general  show  issues  of  forage  during  the  war 
as  follows : 

22,816,271  bushels  of  com,  costing ~ 128,879,814 

78,6*8,799  bushels  of  oats 76,862,026 

l,j!18,621  tons  of  bay,  costing 48,996,872 

Total ..$154,837,212 

The  weight  of  these  supplies  In  pounds  was— Com_T,277,7il,l76 

Oats_..2,617,241,S68 
Hay„8,087,M2,000 
making  a  total  of  6,832,194,744  pounds— numbers,  like  in- 
finity, difficult  to  realise,  but  interesting  aa  showing  the 
magnitude  of  the  operations  necessary  to  provide  and  dis- 
tribute these  few  items  of  the  expenses  of  war. 

H.  C.  Msiflg. 
Fora'meft  [Lat,,  an  "opening,"  from  /oro,  to  "  pieioe "], 
(plural  Foram'iaa),  in  anatomy,  denotes  in  general  any 
natural  opening  through  a  substance;  more  particularly  an 
opening  through  a  bone.  It  is  especially  applied  to  the 
bony  passages  through  whioh  the  nerves  and  Dlood-vessels 
enter  and  leave  the  skull  and  spinal  canal. 

Foraminirera  [I<at.  /oranun,  an  "aperture,"  and 
/ero,  to  "bear"],  an  order  of  Protosoa,  usually  oharao- 
terised  by  the  possession  of  a  shell  pierced  by  numerous 
minute  orifices,  through  which  fllamente  {pteudo-podia) 
are  protruded.  The  shell  is  generally  composed  of  carbon- 
ate of  lime,  but  it  may  consist  of  particles  of  sand  cemented 
together,  or  may  be  ohitinons.  The  animal  may  be  simple, 
or  may  repeat  itself  indefinitely  by  budding.  The  shell  is 
filled  with  organic  matter  called  tareode,  and  a  layer  of 
aaroode  often  existe  on  ite  outoide.  The  pseudo-podia  reach 
the  exterior  by  perforations  in  the  walls  of  the  shell  or  by 
ite  mouth.  The  Foraminifera  may  be  divided  into  two 
groups,  according  as  their  walls  are  or  are  not  perforated 
by  foramina.  In  those  with  calcareous  shells,  in  which  the 
walls  are  not  perforated,  the  substance  of  the  shell  is  por- 
oellanous  and  opaque  white.  In  those  in  which  the  shells 
are  calcareous  and  imperforate,  they  are  vitreous.  The 
arenaceous  shells  may  or  may  nor  be  perforated,  their  tex- 
ture in  either  case  remaining  the  same.  The  Foraminifera 
are  also  oiassiBed  by  the  forms  of  the  shells.  A  few  of  them 
remain  through  life  as  simple  cells ;  e.  g.  Orhulina.  More 
generally,  however,  the  shell  becomes  many-eelled  by  the 
budding  of  the  sarcode.  In  this  ease  the  walla  between 
the  cells  are  perforate,  and  the  sarcode  in  all  is  so  oonneeted 
aa  to  have  a  common  vitelity.  The  multiplication  of  the 
eella  in  the  Foraminifera  taikea  plaoe  in  several  diiTerent 
ways,  and  hence  the  resulting  aggregate  form  is  very  un- 
like in  the  difierent  genera  and  species.     Some  form  ele- 


gant discoid  spirals  (as  Jtolaftiui  and  Rotalia),  and  this 
form  is  called  naotiloid ;  sometimes  the  added  cells  com- 
pose a  oonstrioted  or  beaded  tube,  as  in  Nodotaria.  In 
some  oases  also  the  shell  is  mueh  flattened  and  disk-like 
(e.  g.  NummtUilet) ;  sometimes  it  is  fusiform  by  lateral  elan> 
gation,  as  in  funlina.  Most  of  the  Foraminifera  are  mi- 
croscopic, but  in  a  few  eases  the  shell  attains  a  diameter 
of  an  inch  or  more. 

In  a  geological  point  of  view,  the  Foraminifera  an  of 
great  interest,  as  they  are  found  in  all  the  formations,  6»in 
the  oldest  to  the  newest,  and  they  frequently  make  up  the 
chief  part  of  great  rook-masses.  For  example,  the  ehalk 
is  mainly  composed  of  the  caleareons  shells  of  foraminifera, 
so  small  that  perhaps  half  a  million  are  contained  ia  a  oa- 
bie  inch.  So  also  the  limestones  of  the  Carbonifeioos  age 
are  sometimes  largely  composed  of  Futilina,  and  the  Eoeene 
limestones  of  IfummuliUt.  A  speoial  interest  in  late  years 
has  been  excited  in  this  group  by  the  alleged  discovery  of 
a  huge  Foraminifer  (£ocooh  Caiiadtiue)  in  the  Lanren- 
tian  rooks  of  Canada,  a  formation  previously  considered 
entirely  destitute  of  fossils.  The  organic  nature  of  Eozoon 
is,  however,  doubted  by  many  soologiste,  though  asserted 
by  even  higher  authority.  lU  true  character  must  there- 
fore be  considered  as  not  fully  demonstrated.  By  most 
palaeontologists  the  singular  discoid,  "engine-turned"  fos- 
sils called  jReeeptaeiUitet,  found  in  such  abundance  in  the 
Lower  Silurian  limestones,  are  thought  to  be  Foraminifera, 
but  Billings  oonsiders  them  sponges  related  to  the  For- 
aminifera.   (See  Protozoa.)  J.  8.  Nkvbcbrt. 

For'bach,  town  of  Oerman  Lorraine  (EIsass-Lothrin- 
gen),  near  tbe  Prussian  frontier,  12  miles  N.  W.  of  Saar- 
gemiind.  Near  here  (Aug.  6, 1870)  the  French  under  Fros- 
sard  were  badly  beaten  by  tbe  Oermans  under  Prince 
Frederick  Charles.    Coal  is  mined  in  the  vicinity.    P.  5428. 

Forces  (Charles  Stuart),  English  naval  officer,  b. 
at  Richmond,  Surrey,  in  1829,  enterwl  tbe  navy  in  1841; 
served  in  the  first  China  war  in  the  Yang-tie-Kiang,  and 
in  New  Zealand  in  1844-45.  Promoted  to  the  rank  of 
lieutenant,  be  served  during  the  Russian  war  in  the  Baltio 
Sea,  having  previously  been  with  the  first  expedition  sent 
out  to  find  Sir  John  Franklin.  He  took  the  gunboat  Al- 
gerine  to  China  in  1857,  and  for  service  in  the  Canton  River 
in  Apr.,  1858,  was  made  commander.  In  1860  was  an 
amateur  in  the  Garibaldian  campaign.  Published  Teelaud, 
if  Votcanom,  Oegnrt,  and  Oladeri  (1860),  The  Campaign 
of  Oaribaldi  in  tke  Txo  Sieilia  (1861),  and  A  Standing 
Aary,  its  JV«e«s*i<ies  and  Organization*  In  1870  he  became 
a  captein,  and  went  upon  the  reserved  list. 

Forbes  (Edward),  P.  R.  8.,  English  naturalist,  b.  in 
the  Isle  of  Man  Feb.,  1815,  began  the  study  of  medicine  at 
Edinburgh  in  1830 ;  founded  tbe  Botenieal  Society  of  Edin- 
burgh in  1836;  visited  Paris  and  the  Mediterranean  in 
1837;  was  naturalist  of  the  expedition  to  Lycia  in  1841; 
professor  of  botany  at  King's  College,  London,  in  1842; 
F.  L.  8.  In  1843 ;  assistant  secretary  to  the  Zoological  So- 
ciety in  1844;  F.  R.  8.  in  1845;  professor  of  natural  his- 
tory at  the  School  of  Mines  in  1852,  and  in  the  same  year 
president  of  the  Geological  Society ;  professor  of  natural 
history  at  Edinburgh  1853.  D.  Nov.  18, 1854.  Published 
Hittory  of  Britiik  Star-Fiihf  in  1841,  and,  with  Hanley, 
Hittory  of  Briti»\  Mollxuca  in  185.%  besides  other  important 
works,  including  a  great  number  of  valuable  papers  upon 
soologioal,  botenieal,  and  literary  subjeots.  (Be*  Memoir 
by  the  late  Dr.  Okorok  Wilboh  and  Archibald  Gilki^ 
London,  1861.) 

Forbes  ( Jakks  David),  D.  C.  L.,  F.  R.  S.,  British  phya- 
ioal  philosopher,  b.  at  Callnton,  near  Edinburgh,  Apr.  20, 
1809 ;  was  professor  of  natural  philosophy  in  tbe  Cniver- 
sity  of  Edinburgh  In  1833;  published  Travelt  in  ike  A^ 
in  1843;  made  disooveriea  in  the  laws  of  glacial  motion, 
and  in  the  phenomena  of  radiant  light  and  heat  in  relation 
to  polarisation;  and  received  the  Rumford  medal  and  that 
of  tbe  Royal  Society  of  London.  In  1860  became  principal 
of  the  United  Colleges  in  the  University  of  St.  Andrew's. 
A'bnooy  and  tke  Olacien  Vieited  in  1851  was  published  in 
1853 ;  A  Tour  of  Mont  Blanc  and  Monte  Rota  in  1855.  He 
published  many  raluable  papers,  mostly  upon  questions  in 
physics.  Tke  Sixth  Ditterlation,  prefixed  to  the  Bnegelo- 
pmdia  Brilanniea,  was  his  production.  D.  in  Clifton,  Eng- 
land, Dec.  31,  1868. 

Forbes  (Jonn),  b.  at  Petinorief,  Fifeshlre,  Scotland, 
1710,  became  licfitcnant-colonel  in  the  Scoteh  Greys  in  1745. 
After  service  in  the  German  war,  Dec.  28,  1757,  was  made 
brigader-general  in  America.  Nov.  25,  1758,  taking  pos- 
session of  Fort  Du  Quesne,  Pa.,  he  named  it  PitUburg  in 
oomplimont  to  the  English  prime  minister.  D.  at  Phila- 
delphia, Pa.,  Mar.  11, 1759. 

Forbes  (Sir  Joan),  F.  R.  S.,  Bngliah  physician  and 
medical  writer,  b.  in  Banfifshire,  Scotland.  Oet  18.  1787 : 
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•ntered  Marinhal  Collage  in  1805,  and  wa«  in  the  Bnglijh 
navy  u  aniataat  nirg«on  in  1807 ;  waa  made  M.  D.  in 
Bdinburgfa  in  1817 ;  and  settled  in  London  in  1340.  Be- 
came physieian  extraordinary  to  the  prince  oonaort  the  aame 
year,  and  soon  after  to  Qneen  Victoria;  knighted  in  18&3. 
D.  at  Whiteehnreh,  London,  Nov.  13, 18S1.  Tranalated  the 
works  of  Auenbmgger  and  Laeanee  on  aascoltation  and  per- 
cnssion  (1824) ;  was  an  editor  of  the  Cgetopmdia  of  Prafsti- 
I  ea/ir«i{teiiw(1833-35)j  pabliahed  Ifainialt/^eieal  Jf<dtea{ 
I  BMinyrapka  In  1835 ;  and  afterwards  edited  the  BrititA  and 
.  Foreign  Mtdieal  Seriew.  Pkytieian't  Solidag,  or  a  Month 
mSmlMerUmd  in  1848,  was  pobliihed  in  184t ;  Memoranda 
made  in  Ireland  in  18S2;  and  Nature  and  Art  in  tke  Onre 
of  Dieeaie  in  1857. 
Forbes  (John  Murkat),  D.  D.,  of  Colombia  College, 
I  New  York ;  8.  T.  D.  by  Tatioan  degree  of  Pope  Pius  IX.  ; 
b.  Hay  5,  1807;  graduated  at  Columbia  College  in  1827, 
and  at  the  Qener^  Theological  Seminary  of  the  Protestant 
EpiMopal  Church  in  1830.  Before  graduation,  though  re- 
ceiving his  diploma  by  a  special  rote  of  the  board  of  troa- 
j  tees,  he  became  assistant  profoaaor  of  ancient  languages  in 
'  Trinity  College,  Hartford,  but  resigned  this  position  on  re- 
ceiving orders  from  the  Rt.  Rev.  Biahop  Hobart  in  Trinity 
ohureb  in  August  of  the  aame  year.  In  1831  became  rector 
of  8t.  Luke's  church,  New  Tork,  and  whilst  holding  this 
position  was  appointed  by  the  standing  committee  of  the 
General  Theological  Seminary  to  act  temporarily  as  profes- 
aor  of  pastoral  theology  and  pulpit  eloquence  in  that  insti- 
tution. In  1844  and  1847  represented  the  diocese  of  New 
York,  as  one  of  her  olerioal  delegates,  in  the  Oeneral  Con- 
vention of  the  Chnroh.  In  .1849,  in  company  with  Drs. 
Newman,  Manning,  and  others,  he  entered  the  Church  of 
Rome,  and  became  shortly  after  pastor  of  St.  Ann's  Roman 
Cslholio  church  in  New  Tork.  In  1852  was  appointed  by 
the  Rt.  Rev.  bishop  of  South  Carolina  his  theologian  in  the 
plenary  oonncil  of  the  Roman  Church,  held  that  year  in  the 
city  of  Baltimore,  and  in  1854  acted  aa  theologian  to  the 
Ru  Rev.  bishop  of  Boston  in  the  provincial  council  held  in 
New  York.  In  1859,  Dr.  Forbes  returned  to  the  Protestant 
Episcopal  Church,  assigning  his  reasons  for  the  change  in 
the  following  brief  but  comprehensive  note,  addressed  to 
most  Rer .  John  Hughes,  D.  D.,  archbishop,  etc. :  "  It  is  now 
nearly  ten  years  since,  under  yonr  anspieea,  I  laid  down  my 
ministry  in  the  Protestant  Episcopal  Church  to  submit  my- 
self to  the  Church  of  Rome.  The  interval,  as  you  know, 
has  not  been  idly  spent ;  each  day  has  had  its  responsi- 
bility and  duty,  and  with  these  have  come  experience,  ob- 
servation, and  the  knowledge  of  many  things  not  80  well 
understood  before.  The  result  is,  that  I  feel  I  have  oom- 
mitted  a  grave  error,  which,  publicly  made,  should  be  pub- 
licly repaired.  When  I  came  to  you,  it  was,  as  I  stated, 
with  a  deep  and  conscientious  conviction  that  it  was  neces- 
sary to  be  in  communion  with  the  See  of  Rome;  but  this 
eonviotion  I  have  not  been  able  to  sustain  in  face  of  the 
fact  that  by  It  the  natural  rights  of  man  and  all  individual 
liberty  must  be  saoriSced ;  nor  only  so,  but  the  private  con- 
science often  violated,  and  one  forced,  by  silence  at  least, 
to  acqaiesce  in  what  is  opposed  to  moral  truth  and  Justice. 
Under  these  cironmstanoes,  when  I  call  to  mind  how  slen- 
der is  the  foundation  iu  the  earliest  ages  of  the  Church 
upon  wbieh  has  been  r«ared  the  present  papal  power,  I  can 
no  longer  regard  it  as  legitimately  imposing  obligations 
upon  me  or  any  one  elae.  I  do  now  therefore,  by  this  act, 
diaivow  and  withdraw  myself  from  its  alleged  jurisdiction." 
In  1862,  after  the  alteration  of  a  canon  by  the  Oeneral 
Convention  of  the  Episcopal  Church  affecting  his  case.  Dr. 
Forbes  waa  restored  to  the  exercise  of  his  ministry  in  that 
body,  and  in  18S9  was  appointed,  by  an  almost  unanimous 
vote  of  the  board  of  trustees,  dean  and  permanent  executive 
officer  of  the  General  Theological  Seminary  of  the  Protestant 
Episcopal  Church  in  the  U.  S. — an  office  held  by  him  until 
the  year  1872.  Some  few  printed  sermons,  easays,  and  re- 
views are  the  only  known  productions  of  his  pen. 

F.  A.  P.  Barvard. 
Forbidden  Fmit,  a  name  given  in  different  countries 
to  fruits  which,  according  to  tradition,  represent  the  fruit 
of  which  Adam  and  Eve  ate  at  the  time  of  man's  fall  in 
Eden.  One  of  these  is  a  sort  of  thiok-akinned  orange 
ICitrut  Aurantium,  rar.  Paraditi),  which  beara  marks 
which  are  likened  to  tooth-marki.  The  skin  is  the  part 
eaten ;  the  pulp  is  very  sour,  but  the  skin  is  soft  and  pleas- 
ant to  the  taste.  Another  kind  is  a  small  shaddock  (Ci'tnu 
decunaniu').  Still  another  ia  the  poisonona  fruit  of  Taber- 
neemontana  dickotoma  of  Ceylon,  a  tree  of  the  order  Apocy- 
nsccss.  This  frait  appears  as  if  bitten ;  hence  the  tradition. 
For'bDsh,  tp.  of  Yadkin  «o.,  N.  C.    Pop.  1429. 

Foreade-Laroqnette,  de  (Jeah  Lonn  Victor 
Asolpre),  LL.D.,  b.  at  Paris  in  1820,  a  half-brother  of 
Marshal  St-Amaud;  beeame  an  advoeate  in  1841,  and  re- 


1852 ;  diraotor-general  of  forests  1857  ;  director-general  of 
onatoma-reveauea  and  indirect  contributions,  and  counsellor 
of  state;  ministerofflnanoa  1880-61 ;  vice-president  of  the 
oonncil  of  state  1863;  miniaterof  agriculture,  public  works, 
and  oommeroe  1867 ;  waa  one  of  the  chief  promoters  of  the 
Havre  marine  international  expoaition  ;  minister  of  the  in- 
terior 1868 ;  waa  distinguished  for  parliamentary  eloquence, 
and  waa  an  imperialist  of  liberal  viewa. 

Forcet  a  term  applied  to  denote  any  action  between 
material  bodies  by  which  they  change,  or  tend  to  change, 
each  other's  condition.  Every  change  of  condition  of  a 
material  body  impllea  motion  of  aome  kind,  either,  first, 
of  the  mass  (molar),  or,  secondly,  of  its  oomponent  particles 
(molecular).  Our  earliest  idea  of  force  ia  derived  from  the 
resistance  of  matter  to  the  touch.  Matter  itself  becomes 
known  at  the  aame  time ;  and  aa  we  perceive  it  to  have 
extenaion,  we  acquire  alao  aimnltaneously  the  idea  of 
space.  Matter  may  be  defined  as  something  impenetrable 
which  occupies  space.  Nothing  is  known  of  force  except 
aa  a  oauae  producing,  or  tending  to  produce,  motion  or 
change  of  motion  in  matter.  Force,  therefore,  la  the 
eOoient  eaaae  of  all  phyaioal  phenomena,  including  nut 
only  those  commonly  called  mechanical,  but  also  those 
attendant  on  heat,  light,  electricity,  and  chemical  action. 
Mechanical  forces  are  such  as  produce  their  effects  upon 
masses  of  measurable  magnitude  directly.  They  are  dia- 
tinguished  aa  dynamical  (producing  actual  motion)  and 
statical  (held  in  check  by  opposing  forcea).  Statical  forces 
may  be  compared  with  each  other  by  means  of  the  efforta 
or  preasures  they  exert,  which  may  be  meaaured  by  a 
apring  balanoe  or  by  opposing  them  to  known  forces 
tnrough  an  intervening  lever.  But  aa  atatie  forcea  produce 
motion  if  oppoaed  by  resistances  less  than  themselves,  such 
forces  may  also  bo  measured  by  their  relative  power  to 
generate  motion  when  aU  resistanoe  is  removed.  A  heavy 
body  resting  upon  a  support  exerts  a  pressure  which  is  due 
to  the  force  of  gravity  acting  statically.  If  the  support  be 
removed,  the  body  falls.  We  have  the  means  of  ascertain- 
ing experimentally  the  velocity  imparted  by  gravity  to  a 
falling  body  in  a  unit  of  time;  and  this  furnishes  us  with 
a  natural  standard  for  measuring  other  forces.  Observation 
again  tells  us  that  the  pressure  exerted  by  a  mass  in  conse- 
quence of  gravity  is  proportioned  to  the  mass.  It  shows 
us,  however,  also,  that  every  mass  of  matter,  whether  small 
or  groat,  falls,  if  nnsnpported,  with  the  same  velocity.  By 
experiments  made  witn  Atwood's  machine,  and  in  other 
ways,  it  is  found  that  if  the  force  which  acts  upon  the  same 
mass  is  increased  or  diminished,  the  velocity  generated  is 
also  increased  or  diminished  proportionally.  It  may  there- 
fore be  said,  briefly,  that  forces  are  proportional  to  the 
masaea  moved  and  to  the  vclocitiea  generated  at  the  aame 
time — in  other  worda,  that  force  is  as  the  product  of  velo- 
city into  mass.  This  product  is  called  moment.  Putting, 
then,/  for  force,  p  for  pressure,  m  for  mass,  and  v  for  ve- 
locity, we  have  /ocp;  and  /ocmr.  Moment  as  well  as 
pressure  may  accordingly  be  taken  as  the  measure  of  static 
force;  but  in  this  expression  v  represents  what  is  called  a 
virtual  and  not  a  real  velocity,  being  that  which  the  mass 
m  would  take  on  if  the  system  were  to  be  set  in  motion. 

When  a  foroe  acting  continnoualy  prodnees  motion  or 
oreroomes  a  resistance  through  spaoe,  it  is  said  to  do  work. 
If  the  resistance  is  simply  the  inertia  of  a  constant  mass, 
the  work  done  will  consist  in  accelerating  velocity.  If  the 
resistance  is  external  (as  of  friction  opposing  motion  on  a 
horisontal  plane),  the  work  done  will  consist  in  transferring 
the  mass  rrom  one  point  to  another  in  apace.  In  either 
oaae  the  maaaure  of  the  work  will  be  the  force  acting  or 
the  reaiatanoe  oppoaing,  mnltiplied  by  the  distance  passed 
over.  For  external  resistanoes,  as  of  friction  just  mentioned, 
this  is  self-evident.  For  the  resistance  of  inertia  it  may 
be  shown  to  be  true  by  considering  the  ease  of  gravity. 
The  increments  of  velocity  imparted  by  gravity  in  succes- 
sive equal  instants  of  time  to  a  body  falling  from  rest  are 
equal ;  bnt  the  minnte  spaces  passed  over  in  these  succes- 
sive instants,  being  proportional  to  the  successive  actual 
velocities,  form  an  arithmetical  series.  (See  Fallivo 
Bodies.)  The  sum  of  this  series  gives  the  total  space 
fallen,  which  ia  ivt.  Now,  m^  being  the  measure  of  the 
static  force  of  gravity,  imgvt  represents  the  work  of  gravity 
in  putting  a  body  into  motion  with  the  velocity  v.  And 
as  gt  =  v,  we  obtain  finally  for  work  (  W),  W=  Jme*.  Any 
other  constant  force,  as/,  greater  or  less  than  gravity,  will 
generate  the  velocity  e  in  a  time  proportionally  less  or 
greater ;  but  the  work  done  will  In  all  cases  be  the  same, 
and  will  be  independent  of  both  force  and  time.  For, 
%tft  =  r),  and  as  v  is,  by  hypothesis,  constant,  ft  is  constant 
also,  and  W=  \mfnt  is  invariable,  whatever  bo  the  value  of 
/.  In  like  manner,  the  work  which  may  be  done  by  the 
moving  mass  in  overcoming  resistance  to  ita  motion  ia 
equally  independent  of   time,   while  the   spaoe  through 
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it  will  be  invenely  aa  tb«  mistanct  it  enooantsn.  Thaa, 
a  h«aT7  ball  rolling  over  amooth  im,  being  but  alightly 
retarded  bj  friotion,  will  roll  very  far,  but  a  hammer  or 
ballet  anddeni;  arreated  will  exert  an  enormoaa  and  even 
destructive  presaare. 

We  thua  see  that  the  power  of  a  moving  maaa  to  do  work 
ia  proportioned  to  the  square  of  the  velocity  of  motion, 
while  the  power  of  a  simple  pressure  to  hold  in  oheek  an 
opposing  pressure  is  proportioned  to  the  virtual  velocity 
only.  For  diatinotion,  the  product  mi;*  is  called  the  «•  viea, 
the  living  force,  or  the  kinetio  energy,  and  mv  the  moment. 
By  en*rgj)  ia  meant  the  capacity  of  a  body  to  do  work.  Thia 
may  depend  on  its  poaition  or  condition,  and  ia  then  called 
potential  energy.  The  body  is  doing  no  work,  but  may  be 
made  to  do  work  by  aome  change  in  one  or  both  the  re- 
apeota  mentioned.  A  clock-weight  wound  np,  the  mechan- 
iam  being  at  rest,  ia  an  example  of  energy  of  position. 
Qunpowder  ia  an  example  of  energy  of  condition.  AcUial 
energy  ia  that  exercised  by  a  moving  maaa,  and  ia  equiv- 
alent to  living  force.  A  pendulum  at  the  end  of  ita  swing 
poaaeaaea  only  potential  energy,  and  in  the  middle  of  the 
awing  only  aotual  energy. 

Thua  far  we  havo  confined  ourselves  to  the  relations  of 
force  and  energy  in  mechanics.  We  now  proceed  to  consider 
them  in  their  wider  significations.  The  forces  of  nature 
which  are  oharactoristicaUy  difi'erent  from  each  other  may 
be  stated  aa  foUowa:  1,  gravitation;  2,  molecular  force; 
3,  chemieal  affinity;  4,  beat  and  light;  i,  electricity;  6, 
vital  force.  Gravitation,  which  is  the  attraction  between 
bodies  at  a  distance,  is  proportional  directly  to  tho  product 
of  the  two  masses,  and  inversely  to  the  square  of  tho  dis- 
tance between  them.  Molecular  force  is  the  attraction 
between  the  particles  of  bodies,  and  is  manifested  in  solids 
and  liquids  by  their  cohesion  and  elaaticity,  and  in  liquida 
additionally  in  capillarity  and  osmose.  Chemical  affinity 
reaembles  the  force  last  named  in  acting  at  insensible  dis- 
tances, but  diffora  in  being  manifested  only  between  unlike 
aabatanoes.  Heat  ia  supposed  to  be  a  mode  of  vibratory 
motion  actuating  the  moleoules  of  every  material  snbstanoe. 
Blevation  of  temperature  is  explained  aa  an  increase  in  the 
energy  of  the  vibrations  and  an  enlargement  of  their  am- 
plitude, whereby  the  volume  of  tho  combined  mass  is  ex- 
panded, and  ultimately  the  cohesion  and  even  the  affinities 
of  its  moleculea  are  overcome.  Theae  vibrationa  are  sup- 
posed to  be  propagated  from  body  to  body  by  undulations 
in  an  exceedingly  rare  medium  filling  all  apace,  ealled  ether. 
When  these  undulations  fall  within  certain  definitely  aasign- 
ed  limits  aa  to  length,  they  have  power  to  aficot  the  retina 
of  the  eye,  and  thua  give  rise  to  the  phenomena  of  light. 
Electricity  ia  a  very  energetic  force,  the  physical  theory  of 
which  ia  still  unsettled.  It  produces,  according  to  oircnm- 
atanoos,  attractions  and  repulsions  between  masses  and  be- 
tween molecules.  Magnetism  is  but  a  form  of  eleotrioal 
action.  Vital  foroe  is  more  obaoure  as  to  ita  manner  of  ac- 
tion than  any  other;  and  it  is  even  denied  by  many  phys- 
ieiats  and  physiologiati  that  any  auch  distinctive  foroe 
•xista,  all  the  phenomena  aaoribed  to  it  being  attributed  to 
eleetrioity,  ohemioal  affinity,  and  heat.  There  is  no  doubt, 
however,  that  there  exiati  in  the  nervoua  centrea  of  living 
animals  a  certain  power  which  can  cause  contraction  of 
the  muscles  of  the  body  by  exciting  the  proper  nerves. 
The  velocity  with  which  this  meaaage  ia  transmitted  is  by  no 
means  great,  not  exceeding  twenty  or  thirty  mStrea  per 
aeoond.  When  a  whale  is  struck  by  a  harpoon,  such  ia  the 
aise  of  the  animal  that  quite  an  interval  elapaes  before  the 
brain  can  be  informed  of  the  fact  and  can  put  the  mnacles 
of  the  tail  in  operation ;  so  that  before  thia  enect  ia  produced 
the  whalera  have  time  to  retreat. 

Having  thus  ohuailled  forces,  we  may  atill  further  dis- 
tinguish the  kinds  of  energy  dependent  on  them  as  follows : 
Kinetic  energy  exists  in  the  four  forms,  A,  of  bodies  in 
motion ;  B,  of  radiant  heat  and  light ;  C,  of  electricity  in 
motion ;  and  D,  of  absorbed  heat.  Potential  energy  may 
be,  G,  position  of  the  body  in  regard  to  gravity  or  other 
force  acting  at  a  distance;  F,  moleoular  separation;  Q, 
ohemioal  separation ;  and  H,  electrical  separation.  In  the 
first  four  of  these  forms  work  ia  obtained  directly  from  the 
motion  of  the  body  or  its  molecules ;  in  the  second  four,  it 
ia  derived  from  an  alteration  of  ita  condition. 

Whenever  energy  in  one  form  disappears,  it  reappears  in 
another,  and  this  property  it  known  aa  tho  transmutation 
of  energy  or  the  correlation  of  forces.  (See  CoRRisLi.TiOK 
or  FoRCBS.)  For  example,  the  energy  of  a  moving  body 
suddenly  arrested  in  its  motion  is  converted  into  beat;  the 
energy  of  an  electric  current  may  be  transformed,  in  an 
electro-dynamic  engine,  into  kinetic  energy  or  into  poten- 
tial energy  of  chemical  affinity  in  electrolysis.  In  general, 
auch  transformations  are  not  from  one  form  of  energy  into 
a  single  other  form  only.  The  moving  body  arreated  ex- 
pends come  part  of  ita  energy  in  molecular  aeparation  (frac- 
ture of  the  opposing  body),  some  part  in  giving  motion  to 


the  fragmanta,  and  the  leat  in  heat.  The  energy  of  the 
eleotrio  current  is  distributed  between  meohanieal  motion, 
heat,  and  chemical  separation.  But  if  in  every  auch  case 
we  could  collect  and  reunite  all  these  fraetions  of  distribut- 
ed energy,  we  should  find  their  sum  just  equal  to  that  which 
has  disappeared;  and  this  leads  us  to  one  of  the  grandest 
generalisations  of  modem  times,  the  doctrine  of  the  per- 
sistence of  force,  or  the  conservation  of  energy,  expressed 
in  the  proposition  that  energy,  like  matter,  is  indestruct- 
ible, so  that,  however  ita  form  may  change,  ita  total  quan- 
tity is  for  ever  eonstant. 

With  the  demonstration  of  this  doctrine  a  fatal  blow  has 
been  given  to  an  illusion  which  from  the  earlieat  timea  has 
exerciaed  a  aingular  fascination  over  many  ingenious  minda 
— the  belief  in  the  poaaibility  of  a  perpetual  motion.  By 
thia  waa  meant,  not  the  eternal  peraiatence  of  motion  in  a 
body  which  encountera  no  rosiatance  whatever — ^for  in  thia 
sense  the  doctrine  of  the  conservation  of  foroe  is  alto  a 
doctrine  of  perpetual  motion — but  the  delivery  at  one  part 
of  a  mechanical  contrivance  of  a  greater  amount  of  kinetic 
energy  than  that  which  is  applied  at  another  to  aet  the 
contrivance  In  operation.  The  history  of  this  delusion  ia 
given  elaewhere.  (See  Perpetual  Motion.) 

Mecuure  of  Force*. — In  order  to  compare  quontitiea  of 
any  kind  it  is  necessary  that  we  have  some  definitely  fixed 
units  of  measure.  By  tho  aid  of  such  units  the  relative 
magnitudes  of  quantities  of  the  same  kind  are  expreasibla 
in  abstract  numbers.  And  when  quantities  of  difi'erent 
kinds  are  in  the  relation  of  dependent  variables,  the  laws 
which  connect  them  may  be  expressed  by  comparing  the 
abstract  numbers  which  denote  their  relations  of  magni- 
tude among  themselves.  For  this  purpose  it  is  necessary 
to  take  as  a  starting-point  some  state  of  the  related  quan- 
tities of  which  the  conditions  aro  definitely  known.  Take, 
for  instance,  the  law  of  pressure  and  volume  in  gases,  com- 
monly called  the  law  of  Mariotte.  If  the  elaaticity  of  air 
compressed  in  a  cylinder  by  a  force  of  20  pounds  to  tho 
square  inch  maintains  the  piston  at  the  height  of  4  feet, 
40  pounds  to  the  square  incn  will  reduce  this  height  to  3 
feet.  We  have  here  a  variety  of  units,  and  the  numbers 
aro  unnecessarily  largo.  It  would  be  simpler  to  say  that 
if  under  a  preasure  of  1  (unit  of  foroe)  the  air  compreaaed 
occupies  2  units  of  volume,  then  a  pressure  of  2  units  of 
force  will  reduce  it  to  1  unit  of  volume.  It  is  therefore 
desirable  that,  in  order  to  oompare  with  faoility  the  rela- 
tions of  quantities  of  difi'erent  kinds,  the  units  shall  be  so 
chosen  aa  to  have  the  aimpleat  poasible  relationa  between 
each  other. 

The  oentimitre,  gramme,  and  aecond  have  been  recom- 
mended by  the  Britiah  AaaociaUon  for  the  Advancement 
of  Soienoo  as  fundamental  unlta  on  which  to  establish  other 
unit  meaaurea  of  quantity  and  energy  for  physical  pur- 
posea,  called,  therefore,  derived  units.  Theae  fundamentals 
are  sometimes  referred  to  as  the  "  B.  A.  unit*  "  or  the  "  C. 
0.  8.  units "  (oenUmitre,  gramme,  second). 

Since,  when  bodies  move  uniformly,  •— rt,  the  unit  of 
velocity  will  be  naturally  that  found  by  making  <  and  ( 
equal  to  the  fundamental  units  C  and  B ;  that  is,  it  will 
be  that  velooity  which  will  carry  a  body  1  centimitre  in  1 
second.  In  the  same  way,  if  a  be  put  for  aoeeleration, 
vm-al\  and  putting  v  and  ( each  unity,  a  ia  the  force  re- 
quired to  generate  a  velocity  of  1  centimetre  in  1  second. 
The  unit  of  mass  is  deduced  from  the  two  forms  above 
given  for  expressing  statically  the  foroe  of  gravity — via. 
m^  —  w.  This  gives  us  n^v:-\-g=Y>-*- 981  oentimitres, 
this  laat  expressing  nearly  the  aocelorative  foroe  of  gravity. 
If  We:  1  gramme,  m  is  a  little  over  a  milligramme.  Aa  all 
the  derivative  denominations  of  this  system  are  decimal 
multiples  of  the  unit,  the  introdnction  of  an  ineommen- 
surnble  divisor,  as  in  this  ease,  ia  an  inoongmity  to  be  re- 
gretted, but  it  is  unavoidable.  Since  9,  however,  variea  in 
different  latitudea  (though  only  aligbtly),  it  ia  advisable  to 
employ,  aa  haa  been  propoaed  by  Sir  William  Thomaon, 
the  value  of  9  at  Paris,  which  ia  980.87  centimitrea.  Hence, 
putting  m  =  1  and  to  =  I,  the  unit  of  maaa  ia  1  gramme  di- 
vided by  980.87.  The  unit  of  force/— mo  is  found  by 
making  m  =  I  and  a~l,  when /-=  the  force  required  to 
produce  in  the  mass  of  I  gramme  the  unit  of  acceleration, 
which,  as  above,  ia  1  centimetre  in  1  second.  But  the 
mass  of  1  gramme  is,  as  we  have  seen,  the  weight  of  1 
gramme  divided  by  980.87.  Hence  tho  unit  of  force,  com- 
pared with  grhvity,  is  jjyst  part  as  great,  or,  expressed  as 
weight,  ia  slightly  over  a  milligramme.  This  unit  of  force 
is  called  a  rfyne.  The  unit  of  work,  W  =f»,  is  found  by 
making/  and  •  =  unity,  and  is  therefore  1  dyne  acting 
through  the  space  of  1  centimetre.  This  is  called  an  erg, 
Tho  higher  denominations  in  thia  ayatem  are  formed  by 
decimal  multiplication ;  and  inasmuch  as,  in  oonaoquence 
of  their  minuteness,  the  quantities  which  we  deal  with 
every  day  exceed  them  a  tnouaand  or  a  million  times,  a 
short  mode  of  writing  and  naming  these  multiples  has  been 
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■doptad;  thus:  »  grunme  being  981  dynes,  and  a  kilo- 
gmnme  931,000  dynea,  a  maia  of  1,000,000  dynex  would 
not  greatly  exceed  a  kilogramme.  And  1,000,000  dynat  a 
written  1 X  10*  dynea,  or  one  di/ne-tix.  So,  the  oitoamfer- 
enee  of  tlie  earth  being  4,000,000,000  oentimitres,  is  writ- 
ten 4  X  10*  eentimitrec,  and  ia  reikd  /our  eeirtim^lre-iitHM. 
If  diriaion  ia  to  be  ezpi«8aed,  the  ordinal  nambere  are  aaed. 
Thua,  1  milligramme  =  Y,j^th  gramme,  is  written  IX  10-> 
gramme,  and  read  one  gramnu-tkird.  Thia  ayatem  of  unita 
has  not  been  generally  aoeepted  aa  yet  in  the  aoientifio 
world.  Still  leaa  faaa  it  been  introdaoed  into  the  arta  of  in- 
dostry.  (For  the  anita  now  generally  employed  in  thia  and 
in  other  conntriea  for  oompating  the  force  of  engines,  water- 
powera,  or  animala,  or  oalonlating  the  work  performed  by 
any  of  these  motive-powers,  aee  Dtxaiiic  Csits.) 
Passing  from  meehanieal  to  phyaioal  unita,  the  most  im- 

£>rtant  of  all,  whether  in  ita  aoientifio  or  ita  industrial  re- 
tions,  is  the  unit  of  heat,  which  is  the  amount  of  heat 
neoeaaary  to  raise  the  temperature  of  1  kilogramme  of  wa- 
ter 1°  C.  The  number  of  units  of  work  neoeaaary  to  gen- 
erate thia  amount  of  heat  is  called  the  tMckanieal  equiva- 
tnl  o/h*at.  Much  careful  labor  has  been  expended  in  the 
attempt  to  determine  this  important  constant  (for  an  ac- 
count of  which  see  Hbat).  The  value  commonly  received 
is  423  kikigrammitras,  or  423  kilogrammes  raised  1  mitre 
high.  The  oorresponding  value  for  British  unita  and  the 
Fahrenheit  thermometer  ia  772  foot-pounds,  or  772  pounds 
raised  I  foot  high.  The  derived  unit  of  heat  on  the  B.  A. 
system  would  be  the  amount  necessary  to  raise  the  tem- 
petatore  of  one  gramme  of  water  through  1°  C.  The  me- 
ehanieal equivalent  of  thia  would  be  42,300  grammes  raised 
one  eentimitre,  or  42,300  gramme-centimitrcs,  or  oenti- 
grammitres;  which,  in  ergs,  would  amount  to  41,491,000, 
or  41  erg-sixea  -i-  491  erg-threes.  (For  electrical  units  see 
KLxcmiciTr.) 

&iiiree<  of  Energy. — The  immediate  sources  of  energy  in 
oar  planet  are  numerous,  embracing,  as  aourcea  of  kinetic 
energy,  the  radiation  of  the  sun,  the  motion  of  lur  and 
water,  and  the  muscular  force  of  animala ;  and,  aa  sources 
of  potential  energy,  water  accumulated  above  the  general 
level  in  lakea  and  rivers  or  lifted  by  the  tides,  unequal  dia- 
tribntion  of  temperature  on  the  earth,  wood,  coal,  native 
salphar,  and  other  combnatible  minerals,  and  food  as  the 
source  of  kinetic  muacular  force.  All  these,  however, 
except  the  tides  and  some  unimportant  cases  under  the 
head  of  oombustiblea,  are  originnUy  derired  from  the  great 
aooree  first  named — vis.  the  aolar  radiation.  The  internal 
heat  of  the  earth,  sometimea  exhibited  in  volcanic  action, 
is  a  source  of  energy  practically  unavailable ;  but  its 
gradual  decline,  causing  contraction  of  the  interior  mass, 
permits  the  energy  of  gravitation  occasionally  from  being 
petentiiJ  to  become  active,  and  to  manifest  itaelf  in  earth- 
qaakes.  Tidal  action  requirea  some  explanation.  To  an 
obaerver  on  the  moon  the  tidal  wave,  if  viaible,  would 
appear  aa  a  mass  of  water  nearly  at  rest,  under  which  the 
earth  is  revolving  like  a  oar-wheel  under  the  brake.  The 
energy  therefore  is  derived  from  the  motion  of  the  earth, 
and  since  this  energy  is  continually  converted  by  friction 
into  other  forms,  there  is  a  constant  drain  upon  its  source  ; 
or,  in  other  words,  it  is  continually  making  the  earth  turn 
more  and  more  slowly.  This  effect  is  of  course  exceed- 
ingly slight,  but  it  is  supposed  to  account  for  the  aatro- 
nomieal  phenomenon  known  as  the  secular  acceleration  of 
the  moon's  mean  motion,  the  moon  appearing  to  move 
fiwter  slnee  the  earth  moves  more  slowly.  The  ultimata 
result  will  be  that  the  time  of  revolution  of  the  earth 
around  its  axis  will  at  length  equal  the  time  of  revolution 
of  the  moon  around  the  earth,  or  the  latter  will  always 
turn  its  same  face  towards  the  moon.  Now,  if  the  moon 
everoootained  a  liquid  like  our  ocean,  a  similar  effect  would 
be  produced  on  it,  only  in  a  much  more  marked  manner, 
owing  to  the  larger  aise  of  the  earth.  The  neoeaaary  result 
would  be  that  which  bos  actually  occurred — ^that  the  times 
of  revolution  of  the  moon  around  ita  axis  and  aroond  the 
Muth  would  be  equal. 

Although  in  a  system  of  bodies  in  communication  with 
snrronnding  objects  the  total  amount  of  energy  is  always 
constant,  yet  all  of  it  is  not  available  to  do  work.  For 
instance,  if  two  bodiea,  one  warmer  than  the  other,  are  thua 
iaolated,  the  heat  paaaea  from  the  first  to  the  second,  and 
is  thua  able  to  do  work;  aa  soon,  however,  as  they  both 
attain  the  same  temperature,  the  available  energy  is  ex- 
hanstod,  and  although  their  actual  temperature  may  be 
very  high,  they  have  no  power  of  doing  work  until 
broaght  in  oontaot  with  some  cooled  body.  This  available 
energy  is  known  as  the  entropy  of  the  system.  In  any 
actual  case  a  conaiderable  portion  of  the  energy  of  a  body 
is  lost  by  being  oonverted  into  a  form  from  which  we  oan- 
not  reconvert  it  into  work.  Thus,  a  heated  body  when 
used  aa  a  sonioe  of  energy  liegins  at  once  to  lose  its  heat 
by  radiation,  by  heating  the  surrounding  air,  and  by  oon- 


dnetion  through  ita  rapport,  the  energy  being  here  con- 
verted into  heat  but  little  above  that  of  surrounding  bodies, 
and  therefore  not  readily  convertible  into  work.  A  similar 
loss  takes  place  with  an  electrified  body,  since  there  is  no 
perfect  non-oonduotor  of  electricity.  In  the  case  of  motion 
we  cannot  avoid  the  resistance  of  the  air  or  of  friction ;  and 
often  some  surrounding  bodies  being  set  in  vibration,  a 
portion  of  the  energy  is  converted  into  sound.  The  effect 
of  all  this  is  slightly  to  warm  the  various  bodies  moved, 
and  thus  again  the  energy  is  brought  into  a  form  from 
which  it  cannot  easily  be  brought  back.  This  is  what  is 
known  as  the  dissipation  of  energy. 

The  grandest  application  of  these  laws  is  in  astronomy 
to  the  determination  of  the  source  of  energy  in  the  solar 
system.  We  have  already  seen  that  the  effect  of  a  liquid 
on  a  satellite  is  to  act  as  a  brake  to  alter  the  time  of  rota- 
tion, until  it  is  finally  rendered  the  same  as  the  time  of 
revolution  in  the  orbit,  so  that  the  same  face  shall  always 
be  turned  towards  the  primary.  The  planets  would  also 
bo  affected  in  the  same  way,  both  by  their  satellites  and  by 
the  sun  itself;  and  although  the  problem  becomes  one  of 
great  complication,  probably  the  final  result  would  be  the 
converaion  of  nearly  all  the  kinetic  energy  of  rotation  into 
heat,  which  would  eventually  radiate  into  space.  The  far 
greater  energy  derived  from  the  sun  is  also  rapidly  pass- 
ing off  into  space.  The  total  amount  received  by  the  earth, 
great  as  it  is,  is  almost  infinitesimal  compared  with  the 
amount  radiated  into  space,  and  thus  lost.  This  energy  ii 
estimated  at  the  surface  of  the  sun  to  be  equivalent  to  7000 
horse-power  for  each  square  foot  of  surface.  This  amount 
of  energy  is  so  great  that  if  the  sun  were  a  mass  of  burn- 
ing coal,  it  would  be  wholly  consumed  in  5000  years,  and 
in  iOOO  years  more  would  have  cooled  down  9000°  C. 
Since  geology  proves  that  for  hundreds  of  thousands  of 
years  the  temperature  of  the  earth  has  been  about  the 
same  as  at  present,  evidently  chemical  combination  is  not 
sufficient  to  acoount  for  this  vast  fund  of  energy.  The 
nebular  hypothesis  assumes  that  the  matter  of  the  solai 
system  was  originally  distributed  through  space,  and  the 
planets  and  sun  formed  by  its  condensation.  Here  there 
would  be  an  enormous  source  of  energy,  since  the  potential 
energy  due  to  the  distance  of  the  particles  would  by  the 
force  of  gravitation  I>ecome  kinetic  in  their  approach  to 
each  other.  On  making  the  calculation,  however,  the  en- 
ergy thus  set  free  proves  to  be  as  much  too  great  as  the 
other  was  too  small ;  and  this  theory  also  must  be  rejected. 
The  view  now  held  with  regard  to  the  source  of  the  sun's 
heat  is  that  it  is  due  simply  to  its  contraction.  The  mass 
of  the  sun  is  so  great  that  on  the  most  unfavorable  suppo- 
sition the  heat  set  tne  by  the  diminution  of  potential  en- 
ergy due  to  its  contraction  would  supply  the  present  loss 
for  7000  years  before  the  whole  mass  would  hare  altered 
its  temperature  by  1°  C.  Still,  enormous  as  this  supply  is, 
it  must  eventually  be  exhausted,  and  then,  by  the  dissipa- 
tion of  energy,  be  finally  converted  into  radiant  heat  and 
diffused  through  space.  The  final  result,  therefore,  would 
be  that  all  bodies  would  assume  the  same  temperature; 
there  would  be  no  further  source  of  energy ;  physical  phe- 
nomena would  cease,  and  the  physical  universe  would  be 
dead.  '  Snob,  at  leas^  la  the  present  view  of  this  stupen- 
dous question.  E.  C.  Pickebiho. 

Force  (M Asmiro),  b.  at  Paraip|>any,  N.  J.,  in  1789, joined 
the  Methodist  Episcopal  Church  in  his  seventeenth  year, 
and  in  1811  entered  the  Philadelphia  conference,  and  filled 
most  of  the  prominent  appointments  within  its  bounds. 
For  twenty-two  years  was  presiding  elder  in  different  dis- 
tricts, and  was  elected  to  the  General  Conference  in  1824, 
1828, 1838, 1840,  and  1848.  He  was  superannuated  in  1800. 
D.  Feb.  22,  1862,  near  Andover,  N.  J.  Ho  was  of  fine  per- 
sonal appearance,  generous  in  heart  and  noble  in  sentiment, 
and  befoved  by  preachers  and  people.      J.  H.  Worxan. 

Force  (Peter),  an  American  historian  and  journalist, 
b.  at  Passaic  Falls,  N.  J.,  Nov.  26, 1790 ;  came  to  New  York 
at  an  early  age,  where  he  learned  and  followed  the  trade 
of  printer  till  1815,  when  he  moved  to  Washington,  where 
in  1820  he  oommenoed  the  publication  of  The  ifalional  CcU- 
endnrj  a  volume  of  national  statistics,  which  he  published 
annually  until  I83«.  He  also  published  (1823-30)  a  polit- 
ical newspaper,  The  National  Jonntal,  which  was,  during 
President  J.  Q.  Adams's  administration,  the  official  organ. 
By  desire  of  the  government  he  undertook  in  1833  the  prep- 
aration of  a  documentary  history  of  the  American  colonies, 
a  labor  to  which  he  devoted  thirty  years,  during  whieli 
time  nine  folio  volumes  were  published,  entitled  American 
Arciivee.  While  thus  engaged  he  accumulated  a  valuable 
library  relating  to  early  American  history,  consisting  of 
books,  documents,  manuscripts,  maps,  etc,  which  were  pur- 
chased by  the  U.  S.  in  1867,  and  added  to  the  Congressional 
Library.  From  1836  to  1840,  Hr.  Force  was  mayor  of 
Washington,  and  snbaaquanUy  waa  preaident  of  the  N»- 
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tton&l  Institute  for  the  Promotion  of  Science.  He  alec  pnb- 
liehed  serenl  Tolumea  of  hiatoricsl  tnots  ralkting  to  the 
Amerioan  ooloniei.    D.  at  Washington,  D.  C,  Jan.  23, 1808. 

Forcelli'ni  (Eoidio),  a  diatingniihed  Latin  lezieogra- 
phcr,  was  b.  at  Finer,  near  Feltre,  in  the  Venetian  territory, 
Axxg.  26,  T688.  From  the  poverty  of  hii  parents  he  was  de- 
prived of  early  advantages,  bat  having  entered  the  seminary 
of  Padua,  he  by  his  marked  abilities  and  devotion  attracted 
the  notice  of  Facoiolati,  then  director,  who  soon  engaged 
his  aid  in  carrying  oat  his  own  designs  for  improving  the 
Latin  dictionaries  then  in  use.  In  1705,  under  the  diree- 
tion  of  his  teacher,  Foroellini  began  the  revision  of  the  book 
called  CaUpintu  (see  Facciolati),  and  finished  it  at  the  end 
of  1718.  Facoiolati  meantime  had  conceived  the  plan  of  a 
complete  dictionary  of  the  Latin  language,  whicn  should 
comprise  all  the  words  of  existing  authors,  as  well  as  those 
found  in  inscriptions  and  on  medals.  The  execution  of  this 
great  work  devolved  entirely  upon  Forcellini,  and  to  him 
this  credit  belongs,  though  he  enjoyed  throughout  the  whole 
period  the  counsel  and  supervision  of  his  old  teacher.  A 
brief  memorandum  of  Forcellini  states  that  he  began  the 
work  at  the  end  of  1718,  and  bestowed  three  and  a  half 
years  on  the  letter  A.  In  1724  he  was  called  away  to  be 
professor  of  rhetoric  and  director  of  the  seminary  at  Ceneda, 
and  was  obliged  to  suspend  work  on  the  dictionary  till  his 
recall  to  Padua  in  1731.  From  this  time  he  labored  steadily 
for  eleven  years  without  interruption,  for  the  next  eleven, 
with  more  or  less  hindrance,  till  the  completion  in  1753; 
two  years  were  given  to  revision,  and  eight  years  to  the 
transeription,  which  was  finished  Nov.  l.t,  1761.  Foraellini 
d.  at  Padua  Apr.  4,  1768,  one  year  before  Facciolati,  and 
three  years  before  the  publication  of  the  work  that  had  oc- 
cupied nearly  forty  years  of  his  life.  The  title-page  sets 
forth  fairly  the  relation  of  the  two  editors :  Totitu  Latinit- 
alit  Lexicon  ContUio  tt  cura  Jaeobi  Faeeiolali  opera  et 
atudio  jE^idii  Forcellini  alumni  Sem,  Palnv,  lumbraimn. 
The  work,  after  lying  ten  years,  was  published  in  i  vols, 
folio,  under  the  care  of  Cognolati,  who  wrote  the  preface. 
A  now  edition  appeared  in  1805,  and  a  third,  revised  with 
additions  by  Furtanetto,  Padua,  1823-31,  4  vols.  4to.  An 
edition  with  the  Italian  explanations  translated  into  Eng- 
lish was  issued  by  0.  Bailey,  London,  1828,  2  vols.  4to. 
Furlanelto's  edition  was  reproduced  in  Germany  with  much 
improvement  by  VoigtIUnder  and  Hertel,  Bchneeberg,  1829- 
45,  4  vols.  fol.  Two  new  editions  are  now  (1876)  issuing 
from  the  press.  (See  J.  B.  Ferbabi,  Life  of  Forcellini, 
Padua,  1792.)  H.  Drmlkb. 

For'cepa  [Lat.],  in  surgery,  an  instrument  for  seising, 
and  often  for  removing,  bodies  which  cannot  conveniently 
be  seized  by  the  hand.  Forceps  are  of  many  forms.  Spe- 
cial kinds  are  used  for  special  purposes,  as  for  drawing 
teeth,  for  cleansing  sores,  for  seiimg  a  bleeding  artery,  for 
extracting  bullets,  for  assisting  in  the  birth  of  the  foetus, 
,  and  for  many  other  uses. 

Forch'hammer  (Johax  Orors),  b.  at  Hasum,  Slos- 
wick,  July  26, 1794;  became  a  distinguished  Danish  geolo- 
gist, mineralogist,  and  chemist ;  was  the  associate  of  Oer- 
sted, and  long  held  the  chair  of  geology  at  Copenhagen ; 
author  of  works  on  the  geology  of  Denmark  ^1835),  of 
Scandinavia  (1843),  and  a  manual  of  chemistry  (1834-35). 
D.  at  Copenhagen  Deo.  13,  1865. 

Forchhammer  (Pbteb  Wilhrlm),  distinguished  as 
a  traveller  and  arohseologist,  was  b.  at  Husum  (in  8les- 
wick)  in  1803.  Ho  studied  at  the  Lyceum  in  LUbeok, 
and  then  at  the  University  of  Kiel,  where  he  took  his 
doctor's  degree  in  1828,  and  resided  for  a  time  as  private 
teacher.  In  1830,  after  spending  some  months  in  Paris  and 
London,  he  set  out  for  Greece,  and  spent  three  years  in  ex- 
plorations and  study.  On  bis  return  to  Oermany  ho  pub- 
lished the  results  of  his  investigations,  and  then  revisited 
Oreoco  in  1839,  on  which  occasion  he  accompanied  King 
Otho  through  the  northern  provinces.  He  also  visited  Asia 
Minor  to  make  a  survey  of  the  plain  of  Troy.  Having 
been  appointed  professor  extraordinary  at  Kiel  in  1836,  he 
ntnrned,  after  visiting  Egypt  and  Rome,  to  enter  upon  his 
duties  in  1842,  and  founded,  in  oo^janotion  with  Jann,  the 
archtBological  museum.  Ho  contributed  valuable  articles 
on  Grecian  and  Roman  arahtoology  and  topography  to  many 
of  the  leading  periodicals.  His  principal  works  are  Hel~ 
Uiiika,  vol.  i.  (the  only  one),  Berlin,  1837 ;  Topography  of 
Atkeixe,  Kiel,  1841 ;  Deecription  of  the  Plain  of  Troy,  Frank- 
fort, 1850;  Halkyonia.'BeiWu,  1857;  Tlie  Cyclnjican  WalU, 
Kiel,  1847.  n.  Dribler. 

For'cible  En'trr  and  Detain'er.  A  foraible  entry 
oonsisl«,  in  law,  in  an  unlawful  entry  upon  lands  or  tene- 
ments, accompanied  by  the  exereise  of  foroe  or  by  the  use 
of  such  threats  and  menaces  as  overawe  those  rightfully 
in  possession  and  prevent  their  resistance.  Forcible  de- 
tainer consists  in  wrongfully  keeping  possession  of  lands 
or  tenements  by  force  and  threats  whether  the  original 


entry  were  forcible  or  peaoeabla.  Entry  and  detainer  are 
nsnally  inoladed  in  the  same  act.  This  offenoe  is  generally 
prohibited  by  statute,  declaring  tliat  "no  entry  shall  be 
made  upon  lands  except  in  oases  where  entry  is  given  by 
law,  and  that  in  such  eases  it  shall  be  made  only  in  a 
peaceable  manner,  not  with  strong  hand  nor  with  multi- 
tude of  people."  The  remedies  are  by  public  indictment 
for  breaoh  of  the  peaoe,  by  private  aotion  against  the 
wrong-doer  when  he  has  no  olaim  to  the  property,  and  by 
special  proceedings  under  a  statute  if  any,  as  is  geaemlly 
the  ease,  be  provided.  When  entry  is  made  by  one  who 
seeks  to  justify  his  act  by  a  plea  of  ownership,  as  by  a 
landlord  against  a  tenant  holding  over  after  his  term,  the 
tenant,  as  is  generally  maintained,  cannot  bring  a  private 
action  for  the  offence,  but  the  landlord  is  noTertheless 
punishable  for  the  violation  of  the  peace.  When  speoial 
statutory  remedies  are  provided,  they  usually  consist  of 
measures  adapted  to  put  the  party  dispossessed  again  into 
possession  of  the  premises,  while  necessary  costs  and  ex- 
penses are  exaoted  of  the  person  making  the  wrongful  en- 
try. G  BORaE  Cbaie.    Revised  by  T.  W.  D wisbt. 

For'cing,  among  gardeners,  is  properly  the  production 
of  any  fruit  or  flower  out  of  its  proper  season  by  the  judi- 
cious use  of  hot  or  cold  frames,  stimulating  ammoniaoal 
fertiliiers,  and  other  like  appliances.  The  term  may  also 
be  extended  to  the  growing,  by  similar  means,  of  exotic, 
and  especially  tropical,  fruits  or  plants  in  an  onoongenial 
climate. 

Ford,  connty  of  N.  E.  Central  Illinois.  Area,  450 
square  miles.  It  is  very  level  and  fertile.  Grain  and  hay 
are  important  crops.  It  is  intersected  by  the  Illinois  Cen- 
tral, the  Gilman  Clinton  and  Springfield,  and  the  Toledo 
Wabash  and  Western  R.  Rs.     Cap.  Paxton.     Pop.  0103. 

Fordf  county  in  the  S.  W.  of  Kansas.  Area,  800  square 
miles.  It  is  intersected  by  the  Arkansas  River  and  the 
Atchison  Topeka  and  Santa  F£  R.  R.  It  has  fertile  bot- 
tom-lands and  fine  upland  pastures.  Cap.  Dodge  City.  Pop. 
427. 

Ford  (Gabriel  H.),  b.  at  Morristown,  K.  J.,  1T64; 
graduated  at  the  College  of  New  Jersey  at  Princeton  in 
1784;  was  admitted  to  the  bar  in  May,  1780;  was  pro- 
siding  judge  of  the  court  of  common  pleas  for  the  eastern 
district  of  the  State;  and  (1820-40)  justice  of  the  supromo 
court.     D.  at  Morristown,  N.  J.,  Aug.  27,  1849. 

Ford  (John),  English  dramaUst,  b.  at  Ilsington,  Deron- 
shira,  in  1586;  entered  the  Middle  Temple,  London,  Nov. 
16,  1602,  and  appears  to  have  followed  the  legal  profession 
with  some  suooess ;  but  as  early  as  bis  eighteenth  year  pub- 
lished Fame'i  Memorial,  a  tribute  to  the  memory  of  Charles 
Blount,  Lord  Mountjoy  and  earl  of  Devonshire ;  then  wrote 
several  plays  not  now  extant;  and  finally  produced  about 
sixteen  others,  most  of  which  were  performed  between  1628 
and  1639.  D.  probably  about  1640.  "  It  is  greatly  to  be 
deplored,"  says  Allibono,  "  that  his  taste  was  as  bad  as  his 
genius  was  splendid,  and  that  his  licentiousness  disgusts 
even  whilst  his  imagination  charms." 

Ford  (Lewis  db  Sacbsvre),  M.  D.,  LL.D.,  professor 
forty-two  years  in  the  Medical  College  of  Georgia,  b.  at 
Washington's  head-quarters  in  Morristown,  N.  J.,  Deo., 
1801;  took  his  degree  in  medicine  from  the  College  of 
Physicians  and  Surgeons  of  New  York  City  in  1822,  and 
the  honorary  degree  of  LL.D.  was  conferred  on  him  by  the 
University  of  Georgia  at  Athens  in  1868.  Removed  to  South 
Georgia  in  1822,  and  to  Angusta,  Ga.,  in  1827,  where  he 
assisted  in  organising  the  Medical  College  of  Georgia  in 
1832 — an  institution  in  which  ho  has  held  ever  since  the 
professorship  either  of  ohemistiy  or  practice  of  medicine. 
Prof.  Ford  contributed  valuable  essays  on  paroxysmal  fevers, 
intermittent,  simple,  oomplioated,  or  malignant,  from  1836 
to  1845,  through  tno  Southern  Medical  and  Snrgicat  Journal, 

Padi  F.  Ete. 
Ford  (Sallie  Rochester),  American  authoress,  b.  in  1828 
in  Kentucky ;  was  Miss  Rochester,  and  married  Rev.  S. 
H.  Ford,  Baptistpreacher  at  Louisville,  Ky.,  in  1855.  Con- 
tributed to  toe  Ckritlian  Sepotilory,  published  by  her  hus- 
band, as  also  to  his  i^oiitAern  Repoeitory,  at  Memphis,  Tenn., 
aud  has  written  Grace  Truman  (1857),  May  Bunyan  (I860), 
Jlomanee  of  Freematonry;  Jtomanee  of  Morgan  and  At*  Jfen 
(1864). 

Ford  (Seabdrt),  American  lawyer  and  politician,  b.  at 
Pomfret,  Conn.,  Oct.  15,  1801;  graduated  at  Yale  College, 
New  Haven,  Conn.,  in  1825;  practised  law  at  Burton,  0.; 
was  often  membAr  and  once  Speaker  of  each  branch  of  the 
Ohio  legislature;  governor  of  Ohio  1848-50,  and  migor- 
gencral  of  militia.     D.  at  Burton  May  8,  1855. 

Ford  (Trohas)  was  taken  by  his  parents  to  Illinois  in 
1804;  practised  law,  and  wss  judge  of  the  supreme  court, 
and  governor  of  Illinois  1842-46.  Wrote  Uletory  of  II- 
linoie  from  1818  to  1847  (1854).  D.  at  Peoria,  IIL,  Jan., 
1851. 
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Ferd'ham,  poit-T.  aod  station  on  the  Harlem  R.  R., 
10  milea  from  the  Onnd  Central  D£p6t,  New  York,  vaa  in 
1874  annexed  to  New  Yoric  City.  It  i>  the  reat  of  St.  John's 
College,  a  Jesuit  inititution ;  also  of  an  academy  for  ladies, 
a  theological  school,  a  female  deaf-mute  asylum,  and  other 
Roman  Catholic  institutions.     Pop,  21S1. 

Foreclosure.  See  HoRTSi.eE,  by  Pnor.  T.  W.  Dwioht, 
LL.D. 

For'eign  Attach'ment,  a  process  of  attachment  by 
which  the  property  of  a  foreign  or  absent  debtor  in  the 
hands  of  third  persons,  or  debts  due  him  fh>m  them,  may 
be  levied  npon  for  the  discharge  of  his  indebtedness  to  a 
suing  creditor.  This  form  of  procedure  has  existed  in 
England  from  a  rery  remote  period,  but  only  in  a  few  of 
the  larger  cities,  as  London,  Liverpool,  etc.,  and  owes  its  or- 
igin to  immemorial  usage  in  these  particular  looalities,  but 
does  not  constitute  a  part  of  the  general  common  law.  In 
these  cities  it  still  subsists  in  its  ancient  form,  but  a  process 
ef  a  similar  nature  has  been  established  to  operate  uniform- 
ly throughout  the  realm,  which  is  known  as  garnishment. 
This  statutory  proceeding,  however,  is  applicable  not  only 
with  reference  to  foreign  but  also  to  domestic  debtors ;  and 
since  it  gives  a  right  to  seiie  upon  their  effects  and  credits 
only  after  the  recovery  of  judgment,  it  is  less  beneficial 
than  the  special  system  of  foreign  attachment.  In  a  num- 
ber of  the  States  of  the  Union  a  process  similar  to  foreign 
sttaehment  has  been  adopted  by  statute,  providing  for 
s  levy  upon  the  property  of  absent,  non-resident,  and  ab- 
loonding  debtors,  but  its  extent  of  application  is  not  always 
the  same.  Qarnishment,  which  is  known  in  some  parts  of 
the  country  as  the  "  trustee  process,"  may  commence  with 
the  suit,  and  includes  both  foreign  and  domestic  attach- 
ment, and  is  the  term  generally  used  to  designate  the  case 
where  a  debtor's  property  or  credits  may  be  attached  in 
the  possession  of  third  persons.  The  statutes  of  the  re- 
spective States  must  be  consulted.  (See  Oarhishmekt.) 
Ggorok  Chase.     Rbtised  bt  T.  W.  Dwisht. 

For'eign  Jndg'ment,  the  Judgment  of  a  foreign 
tribunal.  As  no  state  is  under  any  obligation  to  enforce 
laws  which  are  not  of  its  own  creation,  the  effect  to  be 
given  to  foreign  judgments  must  depend  entirely  upon  tho 
comity  of  nations  in  their  mutual  relations  with  one 
another.  But  the  general  voluntary  acceptance  among  the 
states  of  Christendom  of  the  doctrines  of  international  law 
h*s  also  extended  to  the  recognition  of  the  validity  of  such 
judgments  when  rendered  by  tribunals  having  jurisdiction 
of  the  oaase  determined,  and  when  the  proceedings  were 
characterized  by  no  fatal  irregularity  or  fraud.     Due  in- 

Sjuiiy  may  be  instituted  in  regard  to  the  authority  of  tho 
oieign  court  and  the  conduct  of  the  suit,  in  order  to  as- 
cert^n  whether  any  oppression  was  exerted  or  iqjustico 
done ;  but  if  no  error  appears  the  decree  is  sustained.  This 
practice  operates  as  a  great  preTentive  of  vexatious  and 
protracted  litigation,  by  which  defendants  might  otherwise 
M  perseouted  and  the  courts  heavily  burdened,  while  it 
nevertheless  tends  to  secure  the  administration  of  full  and 
exact  justice. 

In  all  oases  when  it  is  desired  to  introduce  into  any  court 
the  proof  of  a  foreign  judgment  in  order  that  it  may  be 
inquired  into  or  enforced,  it  must  be  proved  and  authenti- 
cated as  a  matter  of  fact.  This  may  oe  done  either  by  an 
exemplification  of  a  copy  of  the  judgment  under  the  great 
seal  of  a  state,  or  by  a  copy  sworn  to  as  correct  by  a  wit- 
ness who  has  compared  it  with  the  original,  or  by  the  cer- 
tificate of  an  officer  properly  authorixed  by  law  to  give  a 
copy ;  which  certificate  must  itself  be  properly  authenti- 
cated. When  the  tribunal  rendering  the  Judgment  is  one 
whose  acts  are  recogniiod  by  the  law  of  nations,  snoh  as 
a  court  of  aidmiralty,  etc.,  an  exemplification  under  the  seal 
of  the  court  will  bo  sufficient. 

The  several  States  of  the  American  Union  are,  as  regards 
the  proceedings  of  the  State  tribunals,  regarded  as  foreign 
to  one  another,  and  judgments  rendered  in  each  are  accord- 
ingly, on  general  principles  of  law,  sustainable  in  the 
others  as  foreign  judgments.  But  as  these  States  are  sub- 
ordinate to  one  general  government,  the  effect  to  be  given 
in  one  to  the  judicial  acts  of  another  has  not  been  left  to 
depend  simply  npon  inter-State  comity.  In  the  U.  S.  Con- 
stitution is  contained  a  provision  that  "  full  faith  and  credit 
shall  be  given  in  each  State  to  the  public  acts,  records,  and 
judicial  proceedings  of  every  other  State,  and  that  Con- 
gress may  prescribe  the  manner  in  which  su^h  acts,  records, 
and  proceedings  shall  be  proved,  and  the  effect  thereof." 
In  pursuance  of  this  authority  the  following  enactment 
has  Men  passed  by  Congress,  establishing  a  mode  of  proof 
which  is,  however,  not  exclnsive  of  any  which  the  State 
itself  may  see  fit  to  adopt.  "  The  records  and  judicial  pro- 
ceedings of  the  courts  of  any  State  shall  be  proved  or  ad- 
mitted, in  any  other  oonrt  within  the  U.  S.,  by  the  attesta- 
tion of  the  clerk  and  the  seal  of  the  oourt  annexed,  if  there 
Voi_  11.-14 


be  a  seal,  together  with  the  certificate  of  the  Judge,  chief- 
jttstiee,  or  presiding  magistrate,  as  the  case  may  be,  that 
the  said  attestation  is  in  due  form.  And  the  said  records 
and  judicial  proceedings,  authenticated  as  aforesaid,  shall 
have  such  faith  and  credit  given  to  them,  in  every  court 
within  the  U.  S.,  as  they  have  by  law  or  usage  in  the  courts 
of  the  State  from  whence  such  records  are  or  shall  be 
taken."  If  a  judgment,  therefore,  would  bo  conclusive  in 
the  State  in  which  it  was  rendered,  it  is  conclusive  in  every 
other  State.  It  is  not,  however,  put  upon  the  same  footing 
in  all  respects  as  a  domestic  judgment.  No  execution  can 
issue  upon  it  without  a  new  suit  in  the  courts  of  the  State 
where  it  is  sought  to  be  enforced.  It  is  moreover  estab- 
lished that  the  above  statute  does  not  prevent  an  investi- 
gation into  the  jurisdiction  of  the  oourt  in  which  tho  judg- 
ment was  rendered,  or  an  inquiry  as  to  the  point  whether 
it  was  obtained  by  fraud. 

Some  special  remarks  should  be  made  as  to  judgments 
affeoting  the  itatiu  of  a  person  or  thing,  commonly  called 
judgment  tn  rem.  An  Illustration  of  such  a  judgment  as 
to  a  thing  is  a  proceeding  in  a  price  oourt  to  ascertain  the 
title  to  a  ship ;  of  such  a  judgment  as  to  a  person,  a  di- 
vorce from  the  marriage  contract.  Tho  peculiarity  of  such 
a  judgment  is,  that  of  its  own  force  it  establishes  the  fact 
which  it  aunounoes.  A  judgment  in  a  prize  court  that  a 
ship  is  American  makes  it  American  everywhere,  even 
though  the  court  may  have  proceeded  on  an  erroneous 
principle  of  law.  In  this  respect  such  a  judgment  differs 
widely  from  one  between  persons  (tn  peraottam)^  as  that  re- 
quires on  act  of  the  executive  power  (see  Execdtite)  to 
carry  it  into  effect. 

As  to  the  effect  of  a  decree  of  divorce,  there  is  a  diversity 
of  opinion.  Tho  English  courts  bold  that  no  foreign  court 
can  dissolve  an  English  marriage  in  such  a  sense  that  its 
decree  will  be  recognized  in  England.  In  this  conntty  a 
divorce  granted  in  any  State  between  parties  who  are  domi- 
ciled there  will  be  recognized  in  every  other  State,  if  the 
court  had  jurisdiction  over  the  parties  and  there  is  no  fraud. 
The  same  rule  prevails  if  the  plaintiff  be  domiciled  in  a 
State,  and  tho  other  party  makes  due  appearance  either  in 
person  or  by  attorney  to  defend  tho  action.  For  this  pur- 
pose it  is  held  that  a  married  woman  may  acquire  a  differ- 
ent domicile  from  that  of  her  husband.  But  if  a  person 
residing  in  one  State  goes  into  another  and  obtains  a  di- 
vorce without  the  presence  of  the  other  party,  the  decree 
will  not  in  general  be  respected  in  tho  State  of  the  latter's 
domioile.  The  reason  is,  that  the  court  is  not  considered  to 
have  jurisdiction  over  the  absent  defendant.  (See  Divorce, 
Harried  Woke5,  etc.) 

George  Cbase.  Revised  bv  T.  W.  Dwiobt. 
Foreipi  IiBtrSf  the  laws  of  foreign  countries.  For- 
eign laws  have  no  absolute  binding  force  beyond  the  Imnnd- 
aries  of  the  country  in  which  they  are  enacted  or  estab- 
lished, and,  like  FoREioir  Jcdohknts  (which  see),  owe  their 
effioaoy  in  other  states  entirely  to  tho  obligations  assumed 
by  international  aomity.  In  the  administration  of  justice 
the  eourts  of  one  oonntry  are  frequently  under  tho  neces- 
sity of  abjudicating  upon  questions  arising  under  a  differ- 
ent system  of  laws,  in  reference  to  which  the  obligations 
of  the  parties  concerned  were  created  or  by  which  their 
interests  onght  rightfully  to  be  governed;  and  it  therefore 
becomes  requisite  that  the  laws  of  the  foreign  state  be 
proved  in  order  that  a  decision  may  be  given  in  accordance 
with  them.  For  example,  the  administration  of  tho  per- 
sonal assets  of  an  intestate  must  bo  governed  by  the  law 
of  his  domicile  at  the  time  of  his  death ;  the  interpre- 
tation and  enforcement  of  contracts  are  controlled  by  the 
"  law  of  the  place  of  the  contract" — i.  e.  of  the  place  where 
it  was  to  be  carried  into  effect  according  to  the  intention 
of  the  parties.  (See  iNTERRATtORAL  Law,  Private.)  In 
cases  or  such  a  nature  courts  will  not  take  judicial  cogni- 
sance of  foreign  laws,  but  will  require  specific  proof  of  their 
contents.  When  written  laws  are  to  oe  proved,  they  are 
authenticated  by  the  exemplification  of  a  copy  under  the 
great  seal  of  a  state,  or  by  a  copy  sworn  to  as  an  accurate 
counterpart  of  the  original,  or  by  a  certificate  in  proper 
form  of  an  officer  legally  authorized  to  give  a  copy.  Un- 
written laws,  customs,  and  usages  are  proved  by  parol 
evidence,  by  introducing  tfae  testimony  of  persons  to  whom 
such  laws  are  known  (experts). 

The  States  of  the  Union  are  foreign  to  one  another  as 
regards  tho  system  of  laws  established  in  each,  but  their 
close  connection  and  intimate  relations  have  caused,  quite 
generally,  a  relaxation  of  the  strict  rules  prevailing  in  ref- 
erence to  the  laws  of  different  nations.  A  majority  of  the 
States,  therefore,  follow  the  practice  of  accepting  a  printed 
volume  purporting  on  the  face  of  it  to  contain  the  statute 
laws  of  another  State,  or  perhaps  even  of  foreign  countries, 
as  prima  facie  evidence  of  such  laws.  In  New  York  the 
rule  has  been  established  by  statute  that  printed  copies  of 
statutes  or  of  reports  of  judicial  decisions  shall  be  received 
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H  jpreaumptiro  evidence.  There  is  an  act  of  CongreH  pro- 
Ti<nng  "  toat  the  acts  of  the  legislatures  of  the  sereral 
States  shall  be  anthentieated  by  haring  the  seal  of  their 
respeetire  States  affixed  thereto."  This  method,  hoverer, 
is  act  eoDSidered  exclasire  of  any  other  modes  of  proof 
whieb  the  States  have  seen  fit  to  adopt.  Unwritten  laws 
of  the  several  States  must  be  prorea,  as  in  other  oases, 
by  parol  testimony,  nnless  some  spoeial  statutory  provis- 
ion is  made  relaxing  the  usual  rale. 

The  States  in  their  relations  with  the  Federal  govern- 
ment are  not  regarded  as  foreign,  but  domestie,  and  when 
the  publio  laws  of  any  one  of  them  are  to  be  examined 
and  applied  in  the  Federal  tribunals,  no  proof  is  neeessaiy. 
These  oourts  take  judicial  notice  of  such  laws  in  the  same 
manner  as  each  State  by  itself  applies  its  own  enaotments, 
without  requiring  testimony  in  reference  to  them  as  matter 
of  evidence.  In  like  manner  the  State  courts  take  judicial 
notice  of  the  laws  of  Congress. 

Obobqi  Cbasi.    RirtfKD  bt  T.  W.  Dwiort. 

Foreknow! 'edge  is  Ood's  absolute  knowledge  or  Om- 
ingaKXCE  (which  see)  from  eternity — His  knowledge  con- 
ceived of,  as  in  advance  of,  before,  the  thing  known.  All 
human  knowledge  is,  strictly  speaking,  simultaneous  with 
the  object  it  contemplates,  or,  in  a  looser  sense,  may  be 
subsequent  to  it.  In  the  doctrine  of  PREDKSTi!rATiG<r  (which 
see)  foreknowledge  Is  regarded  in  its  relation  to  the  salva- 
tion of  men.  It  is  admitted  by  all  thorough  theologians 
that  the  foreknowledge  of  Qod  is  diaUetieallif  distinet  from 
His  foreordination  or  eternal  purpose,  but  as  to  the  ques- 
tion whether  or  how  an  absolute  (that  is,  an  infallible)  fore- 
knowledge ( which  is  conceded  by  both  sides)  can  be  con- 
sistent with  a  conditional  foreordination,  they  answer  dif- 
ferently. It  is  also  admitted  on  both  sides  that  there  is  no 
interval  of  time  between  the  foreknowledge  and  the  fore- 
ordination of  Ood ;  both  are  alike  eternal.  The  question 
is,  Whieb  is  properly  put  first  in  the  system,  In  the  order 
of  nature  and  of  logic  t  Out  of  the  different  answers  to 
these  questions  have  arisen,  in  large  part,  the  conflicts  be- 
tween Arhinianuii  (which  see)  and  CALvnrisif  (which  see). 
The  Calvinists  make  the  foreknowledge  subsequent  to,  and 
dependent  on,  the  foreordination  ;  the  Arminians  in  some 
eases  invert  the  relation,  and  make  the  purpose  or  ordina- 
tion of  Qod  dependent  npon  what  He  foreknows.  In  tbo  one 
system  the  two  are  distinct,  but  not  separable ;  in  the  other 
they  are  separable  as  well  as  distinct.        C.  P.  Kracth. 

Foreland,  Iforth  and  South,  two  promontories  of 
England,  on  the  B.  coast  of  Kent,  16  miles  apart  They 
consist  of  chalk-cliffs  200  feet  high,  on  which  lighthouses 
are  raised  to  warn  the  ships  from  the  Downs  and  Ooodwin 
Sands,  which  extend  along  the  coast  between  tbem.  Lat. 
of  North  Foreland,  61°  22'  N.,  Ion.  1°  27'  E.;  lat  of  South 
Foreland,  61°  8'  N.,  Ion.  1°  22'  E. 

Foren'sa,  town  of  Southern  Italy,  in  the  province  of 
Basilioata.    Pop.  SI29. 

Foreordina'tion,  ordination  or  deeree  in  advance,  the 
eternal  appointment  of  all  ends,  and  of  all  men  to  those 
ends,  by  Ood.  When  predestination,  as  some  of  the  Fathers 
and  of  the  Calvinistic  divines  hare  used  the  term,  covers 
all  the  acts  of  Qod's  will,  it  is  synonymous  with  foreordina- 
tion. When  predestination  is  confined,  as  it  is  in  Scripture 
usage,  to  the  pnrpose  of  Ood  in  regard  to  salvation,  fore- 
ordination is  related  to  predestination  as  a  whole  to  a  part. 
(See  FoRRKNOWLBDOK.)  C.  P.  Kracth. 

Fore'rins,  or  Foreiro  (Fbasctsccs),  b.  1523  at  Lis- 
bon of  noble  stock;  entered  the  Dominican  order  1639; 
studied  at  Paris,  and  acquired  a  brilliant  reputation  as  a 
linguist,  theologian,  preacher,  and  writer;  beeame  instruc- 
tor of  the  prince  Antonio  and  preacher  to  the  king  of  Portu- 
gal; was  prominent  in  the  Council  of  Trent  1561-84;  was 
one  of  the  committee  which  revised  the  missal  and  breviary 
and  prepared  the  Tridentine  catechism ;  became  confessor 
to  Cardinal  Borromeo ;  and  in  1688  provincial  of  the  Do- 
minicans of  Portugal.  D.  at  Almeida  Jan.  10,  1687.  His 
chief  work  is  a  translation  into  Latin  of  Isaiah,  with  a 
commentary  (1663). 

Foreahor'tening,  in  drawing,  painting,  and  engrav- 
ing, the  apparent  projection  of  an  object  forward  or  back- 
ward from  the  plane  where  it  is  drawn.  It  takes  its  name 
from  the  fact  that  while  it  conveys  a  just  impression  of  the 
real  length  of  a  figure,  it  is  in  fact  thortmned  in  order  to 
convey  that  just  impression.  This  invention  is  ascribed  to 
Cimon  of  Cleons.  It  was  practised  with  great  correctness 
and  boldness  by  Raphael,  Tintoretto,  Uichacl  Angelo,  and 
Correggio. 

For'eat,  county  in  the  N.  K.  W.  of  Pennsylvania.  Area, 
376  square  miles.  Much  of  the  snrfaoe  is  rough  and  broken, 
anil  is  covered  by  heavy  pine  and  hemlock  forests  which 
produce  large  quantities  of  lumber.  The  Allegheny  River 
and  the  Oil  Creek  and  Allegheny  River  R.  R.  tnvene  the 


W,  part  of  the  oonnty,  whieh  prodnee*  bitaminona  eoal  and 
some  petroleum.     Cap.  Tionesta.     Pop.  4010. 

Forest,  tp.  of  Sierra  co.,  Cal.    Pop.  748. 

Forest,  post-tp.  of  Livingston  eo.,  HI.,  on  the  Toledo 
Peoria  and  Warsaw  R.  R.,  5  miles  E.  of  Fairbnry.  Pop. 
1084. 

Forest,  tp.  of  Winnebago  eo.,  la.    Pop.  179. 

Forest,  tp.  of  Oenesee  eo.,  Hich.    Pop.  1664. 

Forest,  tp.  of  Rice  co.,  Minn.    Pop.  677. 

Forest,  post-v.,  oap.  of  Scott  co..  Miss.,  on  the  Vicks- 
burg  and  Meridian  R.  R.,  about  midway  between  Jackson 
and  Meridian.  It  has  10  stores,  3  churches,  1  newspaper 
and  printing-office,  a  Masonic  lodge,  and  a  union  Sunday 
schooL  The  edueational  advantages  are  good.  The  ooort- 
housa  and  Jail  have  recently  been  looatednere.  Pop.  abont 
&00.  S.  Davis,  Ed.  "  Forest  Reoistxb." 

Forest,  pott-v.  of  Jaokson  tp.,  Hardin  eo.,  C,  at  the 
erossing  of  the  Cineinnati  Sandusky  and  Cleveland  and 
the  Pittsburg  Fort  Wayno  and  Chicago  R.  Rs. 

Forest,  tp.  of  Bedford  oo.,  Va.    Pop.  2809. 

Forest,  tp.  of  Fond  dn  Lac  oo..  Wis.    Pop.  1417. 

Forest,  tp.  of  Richland  eo..  Wis.    Pop.  926. 

Forest,  tp.  of  Vernon  eo..  Wis.    Pop.  662. 

For'estbarg,  post-v.  and  tp.  of  Sullivan  eo.,  K.  T. 
Dairy  products,  lumber,  and  leather  are  mannfaotured. 
The  township  is  traversed  by  the  Montioallo  branch  of  tiie 
Erie  R.  R.   Top.  916. 

Forest  City,  thriving  post-v.  of  St  Francis  co.,  Ark., 
on  the  Memphis  and  Little  Rock  R.  R.,  45  miles  W.  by  S. 
of  Memphis,  Tenn,    It  has  a  weekly  newspaper. 

Forest  City,  post-v.  of  Forest  tp.,  Sierra  no.,  Cal. 
Pop.  162. 

Forest  City,  tp.  of  Howard  eo.,  la.    Pop.  832. 

Forest  City,  post-v.,  em.  of  Winnebago  oo.,  la.,  140 
miles  W.  of  the  Mississippi  River.  It  has  one  newspaper. 
Principal  bnsinesa,  fanning.     Pop.  166. 

IlALvoRSEir  A  Chase,  Props.  "Tbc  Wikkebaoo  Press." 

Forest  City,  tp.  and  post-v.  of  Meeker  oo.,  Minn. 
Pop.  of  v.  181 ;  of  ^.  401. 

Forest  City,  post-v.  of  Lewis  tp..  Holt  oo..  Mo.,  on 
the  Kansas  City  St  Joseph  and  Conneil  Bluffs  B.  R.  and 
on  the  Missouri  River,  99  miles  by  mil  alMvo  Kansas  City. 
Pop.  676. 

Forest  City,  post-tp.  of  Sarpy  eo.,  Neb.    Pop.  383. 

Forest  City  Plantation,  tp.  of  Washington  co..  Me. 
Pop.  81. 

Forest  Cnltnre.  See  ARBORictrLTDBB,  by  J.  J. 
Thomas. 

For'ester,  tp.  and  post-v.  of  Sanilao  oo.,  Mich.,  on 
Lake  Huron.     Pop.  of  v.  233 ;  of  tp.  670. 

For'est-fly,  a  name  given  to  those  insects  of  the  family 
Hippoboscidss,  order  Diptera,  whieh  have  well-developed 
wings.  This  family  includes  many  of  the  ticks.  All  are 
parasitic.  The  larvae  are  batched  in  the  oviduct,  and  turn 
to  pup89  just  after  birth.  The  Bipptibotea  equina  is  a 
European  borse-fiy.  Others  infest  sheep,  deer,  birds,  and 
bats  in  this  country. 

For'est  Grove,  post-v.  of  Washington  oo..  Or.,  23  miles 
W.  of  Portland,  and  on  the  Oregon  Central  R.  R.  It  is 
the  seat  of  Pacific  University  (Congrogationalist),  and  has 
one  weekly  newspaper. 

For'est  Hill,  post-v.  of  Plaoer  oo.,  Cal.,  6  miles  S.  of 
Downieville. 

Forest  Hill,  post-tp.  of  Monroe  oo.,  West  Va.  Pop. 
1920. 

Fores'ti  (E.  Fklicr),  LL.D.,  Italian  patriot  and  scholar, 
b.  near  Ferrara  about  1793 ;  practised  law  at  Fetrara ;  was 
prsetor  of  Crespino  in  1816 ;  was  arrested  Jan.  7,  1819,  as 
one  of  the  Carbonari,  and  imprisoned  at  Spielberg  until 
Aug.,  1836,  when  he  was  permitted  to  oome  to  America. 
Was  professor  of  Italian  in  Columbia  College,  New  York, 
and  a  teacher  for  more  than  twenty  years.  Appointed  in 
1858  as  U.  S.  consul  at  Oenoa.  d.  there  Sept  14  of  that 
year,  having  published  in  the  Watehman  and  CrHtadtr,  in 
186A,  Twenty  Years  in  the  Dungeone  of  Avetriaj  a  biograph- 
ical sketch  ;  also  published  Ckrettomatia  Itaiiana,  1846,  and 
an  edition  of  Ollendorff's  Italian  grammar,  New  York,  1846. 

Forest  Lake,  post-tp.  of  Susquehanna  co.,  Pa.  P.  995. 

Forest  liaws.  A  forest,  under  the  ancient  English 
law,  was  a  tract  of  woody  country  in  which  the  sovereign 
sqjoyed  an  exclusive  right  of  hunting  game.  Forests  were 
not  necessarily  enclosed,  but  thoy  were  under  the  special 
proteetion  of  certain  oourts  termed  "forest  courts,"  and  a 
partionlar  system  of  laws  was  established  to  prevent  any 
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violntion  of  th*  king'a  righti.  By  foroe  of  them  Uwa  any 
iqjary  dona  to  the  aoil  or  trees  of  a  foreat,  or  to  the  game 
aheltared  within  its  limita,  rooeired  appropriate  paniah- 
ment.  Both  theae  ooorta  and  lawa  have  now  falion  into 
eomplet«  deanetude. 

Qeorob  CH.1AE.    Retissd  by  T.  W.  Dwiqht. 

Forest  Marble,  a  aeries  of  laminated  ahelly  lime- 
atonea,  forming,  locally  in  England,  a  part  of  the  lower 
Oolitic  atrata.     (See  Jdrahsic.) 

Foreston,  III.    See  FoBRK8TO!r. 

For'estport,  poat-r.  and  tp.  of  Oneida  oo.,  N.  T.  It 
has  manafaotures  of  leather  and  lumber.     Pop.  127t. 

For'eat  Prai'rie,  tp.  of  Meeker  oo.,  Minn.    Pop.  315. 

For'eatTiUe,  poat-T.  of  Briatol  tp.,  Hartford  oo..  Conn., 
on  tlw  Hartford  ProTidenoe  and  FiahkiU  R.  K.,  17  milea 
N.  E.  of  Waterbary. 

Foreatrille,  poat-v.  of  Delawan  tp.,  Saaila*  oo., 
Mieh.,  on  LeAe  Huron,  at  the  mouth  of  Cbeny  Oreek. 
Pop.  121. 

Forestrille,  poat-tp.  of  Fillmore  eo.,  Minn.    Pop.  5t9. 

Forestviile,  poat-r.  of  Cliaataaqua  co.,  N.  T.,  on  the 
Srie  R.  R.,  8  milea  E.  of  Dunkirk.  It  has  3  dry-goods  atorea, 
2  hardware,  3  groceries,  1  bank,  1  newspaper,  an  excellent 
graded  aohool,  3  churches,  1  agricalturat  and  family  paper, 
2  hotels,  1  flouring  and  2  lumber  mills,  and  several  ahopa. 
Principal  buaincaa,  farming  and  dairying.    Pop,  722. 

A.  O.  Pabker,  Ed.  "Fabsieb." 

ForeatTilIe«  poat-tp.  of  Door  co..  Wis.     Pop.  351. 

Forey  (Elie  Vninimc),  marahal  of  France,  b.  in  Paris 
Jan.  10,  1804,  waa  educated  at  Dijon  and  admitted  to  St.- 
Cyr  in  1822,  where  he  became  inatmctor.  Waa  in  the  Srat 
Algerine  expedition,  in  garriaon  duty  in  the  Pyrenees,  and 
returned  as  captain  to  AfKea ;  waa  at  the  hutd  of  a  bat- 
talion of  ei€tn*Hrt-<t-pi»d  in  1840,  and  went  through  fonr 
other  Afrioan  eampaigna,  returning  to  Franea  a  colonel,  A 
general  in  1848,  he  took  an  active  part  in  the  eeiip  d'itat 
of  Dec.,  1851,  and  waa  made  general  of  division  and  com- 
mander of  the  Legion  of  Honor  in  1852.  For  a  time  he 
had  command  of  the  siego  force  before  Sebaatopol  in  the 
war  with  RusaiiL  In  1857  waa  nominated  to  the  firat 
division  of  the  army  of  ^ria,  and,  commanding  thia 
division  during  tho  Italian  war  in  1850,  gained  the  battle 
of  Montebello ;  distingniahed  himself  at  Magenta  and  6ol- 
ferino,  being  woundid  at  the  latter.  Sen.  Foray  oom- 
manded  the  French  expedition  againet  Hexioo  resolved 
spon  in  1881,  stormed  Paobia,  and  thnw  open  the  road  to 
the  capital;  was  made  marshal  for  the  aonievement,  and 
received  command  in  France  of  tho  second  eorju  d'armit 
Dec.  24,  1863.  In  1867  commanded  the  camp  of  Ch&lons, 
received  the  grand  cross  of  the  Legion  of  Honor  in  1859, 
and  came  to  the  senate  Aug,  16  of  that  year.  D.  at  Be- 
lan^on  June  20,  1872. 

ForTar,  For'farshire,  or  An'gns,  a  maritime 
county  of  Sootland,  bounded  by  the  Clermsn  Oeeon,  tho 
Frith  of  Tay,  Kincardine,  Abordeenahire,  and  Perthshira. 
Its  surface  ia  very  varied,  ranges  of  hilla,  the  Sidlaw  and 
the  Oatlftw,  altemating  with  valleya,  the  Vale  of  Strath- 
more,  and  the  plain  along  the  Tay,  and  its  aoil  ia  fertile  and 
well  watered  by  the  Tay,  tho  North  and  Sonth  Esk,  and 
the  Isla.  It  has  240,019  inhabitants,  and  ia  a  seat  of  the 
manuhotnre  of  ooarse  linen. 

Foriiar,  the  capita!  of  Forfiirshlre,  altaated  in  the  Vale 
of  Strathmore.  It  has  important  manufactures  of  heavy 
•hoea  and  ooarae  linena,  and  ia  connected  with  Aberdeen 
by  the  Soettiah  Midland  Junction  Railway.  It  has  >ne 
public  bnildinga,  and  is  a  thriving  town.    Pop.  11,031. 

PocTeitare  [Low  IM. /orlt/actHra,  from  fofit,  "with- 
out," and/oeio,  to  "  make  "],  a  losa  of  property  to  the  atate 
or  an  individual  aa  a  penalty  for  the  commission  of  some 
offence.  Forfeitura  ia  either  civil  or  criminal.  In  civil 
forfeiture  the  property  passea  into  the  poaaesaion  of  some 
indiridnal  who  has  been  injured  by  the  violation  of  his 
rights  through  some  neglect  or  transgression  of  duty  on 
the  part  of  the  property-owner.  There  are  several  classes 
of  eases  in  which  this  penalty  might  be  incurred  at  com- 
mon law,  and  in  some  of  them  it  is  still  retained.  Thus, 
in  former  times  if  an  owner  of  a  limited  interest  in  real 
property,  aa  a  tenant  for  life  or  for  yeara,  attempted  to 
convey  a  larger  estatte  than  he  himaelf  possessed  by  mak- 
ing a  feoffmeat  in  fee-simple,  not  only  did  the  grantee  re- 
ceive nothing,  bat  the  grantor'a  entire  intereat  waa  forfeited 
to  the  reveraioner  or  remainder-man.  But  at  the  preaent 
day  this  rule  has  no  application,  and  an  excessive  grant  is 
operative  as  a  valid  transfer  of  the  grantor's  actual  inter- 
est, and  of  nothing  more.  In  like  manner,  a  tenant  might 
forfeit  his  estate  by  disclaiming  the  title  of  him  under  whom 
he  held,  or  the  commisaion  of  waste  might  entail  a  like 
result  as  the  effect  of  a  judgment  in  an  action  of  waste. 


The  elfeot  of  disclaiming  the  title  would  be  to  enable  the 
landlord  to  treat  the  tenant  as  a  disseisor  (see  Disueibiv), 
and  thus  to  forfeit  his  estate.  The  action  of  waste  has  been 
discarded  in  a  number  of  the  States,  and  even  in  those  which 
still  retain  it  an  action  to  recover  merely  the  damages  sus- 
tained is  more  nsnally  bronght  than  one  for  forfeiture.  One 
very  important  case  of  civil  forfeiture  is  that  which  occurs 
when  the  breach  of  the  condition  in  a  grant  has  been  com- 
mitted. Tho  grantor  may  re-enter  upon  the  pramiaea  and 
reeover  them  as  hia  own  property.  (See  CoitniTioMS.)  Thia 
form  of  forfeiture  depende  upon  the  stipnlationa  of  the 
parties,  while  other  forms  are  referable  to  rules  of  law 
applying  irrespeotive  of  any  agreement 

Criminal  forfeitura,  under  the  English  law,  waa  the  gen- 
eral penalty  inflicted  for  acta  of  felony  and  treason,  the 
offender's  lands,  chattels,  or  both,  being  confiscated  by  the 
Crown.  (See  Felokt.)  The  some  penalty  has  been  retained 
until  the  present,  but  with  considerable  relaxation  of  its 
former  severity.  Attainder  for  felony  entails  the  entire 
loss  of  goods  and  chattels,  but,  oxoept  in  the  oase  of  mur- 
der, the  forfeitura  of  the  criminal's  interest  in  lands  in 
such  cases  only  extends  to  the  profits  accruing  during  his 
life,  and  afterwards  rostoration  of  the  land  is  mode  to  rela- 
tives. When  murder  ia  committed  the  right  of  retaining  and 
enjoying  the  profits  of  the  land  continuee  in  the  eatate  a  year 
and  a  day  after  the  wrong-doer's  deatli,  with  power  to  com- 
mit waste.  The  only  offence  which  now  reauUs  in  a  complete 
oonfiacation  of  the  offender'a  property,  to  be  for  ever  vested 
in  the  Crown,  ia  that  of  treason.  There  are  a  few  minor 
offenoos  to  which  this  kind  of  punishment  is  also  attached. 
For  instanocy  striking  a  person  in  the  superior  courts  at 
Westminster,  or  drawing  a  weapon  upon  a  judge  there 
presiding,  eansea  a  forfeiture  of  the  profits  of  the  offender'a 
land  during  hia  lif&  Forfeiture,  in  all  oasea  after  convic- 
tion and  attainder,  lioa  a  retrospective  operation,  so  as  to 
nullify  all  transfers  or  inoumbranoea  that  may  have  been 
effected  since  the  commission  of  the  offonce. 

In  the  U.  B.,  forfeiture,  as  a  general  mode  of  punishment 
for  orimes,  has  never  existed.  There  is  a  provision  in  the 
Constitution  that  "  no  attainder  of  treason  shall  work  cor- 
mption  of  blood  or  forfeiture,  except  during  the  life  of  tho 
person  attainted."  This  restriction  appears  to  have  been 
copied  in  subatanoe  from  the  English  statutes  of  7  Anno 
0.  21,  and  17  Qeo.  II.,  c.  29.  The  language  of  the  first  of 
theae  acts  ia,  "  that  no  attainder  for  treason  shall  extend  to 
the  disinheriting  of  any  heir,  nor  to  the  prejudice  of  tho 
right  or  title  of  any  person  or  persona  other  than  the  right 
or  title  of  the  offender  or  offenders  during  his,  her,  or  their 
natural  lives  only ;  and  that  it  shall  be  lawful  to  every  per- 
Bon  to  whom  the  right  or  intereat  of  any  lands,  etc.,  after 
the  death  of  any  such  offender  should  or  might  have  apper- 
tained if  no  aaoh  attainder  had  been,  to  enter  into  tho 
aame"  (sec.  10).  Though  this  phraseology  is  much  more 
explicit,  it  is  altogether  probable  that  the  framers  of  the 
Constitution  intended  to  accomplish  the  same  raault  by  a 
brief  form  of  expreaaion,  and  to  aave  to  the  widow  of  a 
traitor  her  dowor,  and  to  the  heir  his  estates.  Of  course  it 
must  be  understood  that  this  section  of  tho  Constitution 
applioa  to  the  result  of  judicial  proceedings,  and  does  not 
pravent  Congress  in  the  case  of  civil  war  from  treating  ro- 
belliooa  aubjeota  as  enemies  under  the  law  of  nations,  and 
seising  their  property  in  that  character.  This  limited 
authority  to  declare  forfeiture  for  treason  was  never  ezor- 
oised  until  after  the  breaking  out  of  the  civil  war  in  1861. 
A  previous  law  of  Congresa,  paaaed  in  1790,  had  expressly 
waived  the  right  to  impose  such  a  punishment  by  pro- 
viding that  "  no  conviction  or  judgment  for  any  capital  or 
other  offenoo  shall  work  corruption  of  blood  or  any  forfeit- 
ure of  estate."  The  crisis  of  the  civil  war  was  thought  to 
demand  more  stringent  coercive  and  punitory  measures, 
and  in  1862  an  act  was  passed  providing  for  the  confis- 
cation of  the  property  of  certain  classes  of  persons,  but 
containing  tho  restriction  that  no  punishment  or  proceed- 
ings should  be  construed  to  work  a  forfeiture  of  the  real 
estate  of  the  offender  longer  than  his  natural  life. 

There  are  certain  specific  classes  of  offences  in  regard  to 
which  particular  statutes  have  been  enacted  by  Congress 
exacting  tho  forfeiture  of  property  employed  aa  a  means 
of  committing  the  wrongful  act  or  used  in  an  unlawful 
transaction;  but  forfeiture  in  such  eases  applies  only  to 
the  particular  property  designated,  and  not  generally  to 
chattels  or  lands,  as  in  the  other  instances  which  have  been 
mentioned.  Thus,  laws  have  been  pawed  from  time  to 
time  providing  that  smuggling  or  importation  of  goods 
under  fraudulent  invoices  shall  cause  a  forfeiture  either  of 
the  entire  invoice  or  of  the  property  wrongfully  imported. 
Acts  of  piracy  entail  a  forfeiture  of  the  piratical  craft  and 
its  appurtenanoea.  The  aame  waa  formerly  true  of  veaaela 
engaged  in  the  slave-trade. 

The  constitutions  of  many  of  the  States  of  the  Union, 
or  the  laws  which  they  have  enacted,  contain  substantially 
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the  nmo  proriaiona,  prohibiting  the  general  forfcitore  of  a 
oriminal's  property,  u  the  lava  enacted  by  Congrssa, 

Oeorgc  Cb^c.    Betibeo  by  I.  W.  Dwioht. 

Forge^  a  workahop  and  plant  for  the  working  by  the 
hammer,  or  the  hammer  and  rolling-mill  eomblned,  of 
wrought  iron,  atecl,  copper,  etc.  at  a  red  or  whits  heat. 
The  Blookabt  (which  aee)  is  often  called  a  forge.  The 
different  forms  of  forge  are  very  nameroas,  according  to  the 
kind  of  work  to  be  turned  out.  The  aid  of  ateam  ia  often 
oalled  in,  not  only  to  famish  the  air-blaat,  but  to  more 
powerful  hammers,  to  hoiat  and  turn  maaaea  of  iron,  and 
the  like.  The  rolling-mill,  a  comparatively  recent  inren- 
tion,  has  for  some  purposes  auperaeded  the  forge. 

For'serfi  the  wrongful  making  or  alteration  of  a  writ- 
ing with  intent  to  deoeire  and  defraud  by  ita  fictitioua  ap- 
pearance of  genninenesa.  Lord  Coke  quaintly  deaeribea 
the  term  as  "metaphorically  taken  from  the  amith,  who 
beateth  upon  the  anvil  and  forgeth  what  fashion  and  shape 
he  will."  The  essential  criminality  of  the  offence  lies  in 
its  tendency  to  prejudice  the  rights  and  interests  of  inno- 
cent third  persona,  by  giving  to  an  instrument  an  apparent 
legal  efficacy  which  it  would  not  otherwise  have  poasosscd; 
and  the  applioation  of  this  teat  as  a  criterion  determinca 
both  the  kind  of  writinga  of  which  forgery  may  be  com- 
mitted, and  how  great  a  degree  of  change  ia  necessary  to 
be  effected  in  their  form  and  appearance  in  order  to  oon- 
atitutc  the  crime.  Thus,  the  writing  ninst  be  of  such  a 
nature  that,  whether  fictitiously  fabricated  4a  a  whole  or 
only  in  part,  its  use  and  circulation  would  be  calculated  to 
occasion  pecuniary  loss,  or  some  infringement  npon  or  in- 
jury to  legal  privileges,  or  the  creation  of  a  liability  to 
which  the  person  Injuriously  affected  ought  not  to  be  aub- 
Jooted.  The  instrument  must  be  legally  capable  of  effect- 
ing a  fraud.  Hence,  if  its  only  tendency  would  be  to 
injure  some  person's  feelings,  violate  his  confidence,  or 
convoy  false  information,  without  otherwise  affecting  his 
interests,  no  forgery  would  be  committed.  But  whenever 
the  writing  might  be  made  the  foundation  of  a  legal  lia- 
bility, as  if  one  should  wrongfully  make  or  alter  a  note  or 
a  bill  of  exchange,  or  wherever  it  might  cause  a  wrongftil 
disposition  of  property  or  oocasion  the  loss  of  a  situation 
of  peonnlary  benoflt, — in  these  and  similar  cases  the  un- 
warrantable falsification  is  sufficient  to  conatitute  the  of- 
fence of  forgery.  Not  only,  therefore,  instruments  which 
are  manifestly  of  a  pecuniary  nature,  by  directly  entitling 
their  possessor  to  the  receipt  of  money,  may  be  forged,  but 
a  letter  of  recommendation  to  a  servant  or  a  schoolmaster 
by  which  he  might  obtain  a  lucrative  position,  or  a  repre- 
sentation ai  to  the  financial  credit  and  standing  of  a  mer- 
chant by  reason  of  which  those  trusting  him  might  bo 
deceived,  would  come  within  the  same  category.  The  same 
is  true  of  instruments  which  unwarrantably  prejudice  any 
legal  right  by  effecting  a  fraud,  as  a  deposition  to  be  used 
on  the  trial  of  a  oanse  in  court  or  a  copy  of  a  writing  to  bo 
used  in  evidence.  If  a  writing  be  invalid  on  ita  lace,  it 
cannot  be  the  lubjeet  of  forgery,  since  ita  power  to  prove 
deceptive  would  bo  nullified  by  ita  own  contenta.  But  the 
invalidity  mast  bo  readily  apparent,  for  if  only  discover- 
able npon  examination — though  but  slight  examination 
would  be  required — ^the  oriminal  nature  of  the  instrument 
is  in  no  way  diminished. 

The  degree  of  fabrication  or  alteration  of  an  instrument 
need  lie  only  safBcient  to  render  a  fraudulent  deception 
possible.  Consequently,  not  only  need  the  entire  contents 
not  be  fictitious,  bat  a  very  slight  change,  either  by  inser- 
tion, alteration,  erasure,  or  other  material  modification  of 
the  tcrma  of  any  writing,  which  would  bo  effectual  In  giv- 
ing it  a  aeeming  validity  or  varying  Ita  tenor,  wonid  be 
enough  to  constitute  forgery,  Tbia  may  consist  either  In 
the  addition  of  a  false  signature  to  a  true  instrument  or  a 
real  signature  to  a  false  one,  in  the  insertion  of  paragraphs 
or  clauses,  or  the  change  of  words,  or  even  of  letters,  if 
the  legal  effect  of  the  instrument  be  thereby  altered.     Ap- 

{ lending  the  signature  of  a  fictitioua  person  or  of  one  no 
onger  living  to  an  instrument  is  as  frandulent  an  alteration 
as  imitating  the  name  of  a  person  still  living  and  generally 
known.  A  printed  or  engraved  document,  as  a  railroad- 
ticket  or  pass,  may  be  forged,  as  well  as  one  that  is  in 
writing ;  but  when  the  thing  in  which  the  alteration  is  ef- 
fected ia  one  whiob  does  not  consist,  in  its  essential  nature, 
of  aome  form  of  language,  no  change  of  words  aaed  in 
connection  with  it  will  be  sufficient  to  constitnte  forgery. 
Therefore,  the  change  of  an  artist's  name  in  the  comer  of 
a  painting,  in  order  to  deceive  the  pnblic  and  fVauduIently 
induce  a  purchase  for  more  than  Its  value,  is  not  forgery. 

As  in  other  criminal  offences,  an  evil  intent  is  a  necessary 
element  in  the  offence  of  forgery.  But  this  principle  does 
not  require  that  there  should  have  been  a  definite  purpoae 
to  injure  a  particular  person,  but  only  that  the  inatrument 


Conseqiiently,  if  the  wrong-doer  in  using  the  fictitious 
paper  faithfully  designs  to  take  sneh  subsequent  meamires 
as  ahall  avert  all  poaeibility  of  injnry,  he  is  neveitlielesa 
guilty  of  the  crime.  By  so  employing  the  instrument  that 
others  may  be  defrauded  he  is  ooneluslvely  presumed  In 
law  to  have  been  actuated  by  criminal  motives.  But  if  a 
person,  believing  hiDuelf  with  good  leaaon  didy  authoriiod 
to  act  a«  agent  in  the  uae  of  another'i  lignalue,  does  em- 
ploy it,  and  baa  in  fact  no  juslifieation,  he  is  not  chargCi 
able  with  forgery,  becaose  his  wrongflil  act  was  indnood  by 
no  fraudnlent  purpose.  Generally,  wherever  an  actual  for. 
gery  is  oommitted,  intent  ia  presumed  from  the  mere  cir- 
oumstanoe  that  the  act  was  committed. 

It  is  not  necessary  that  any  actual  injnry  should  result 
i^m  the  offence.  It  is  sufficient,  at  eommon  law,  that  the 
writing  has  such  a  deceptive  character  that  if  once  put 
into  ciroulation  it  will,  aoeording  to  natural  and  reasonable 
anticipation,  entrap  and  mislead  those  to  whose  hands  it 
comes,  to  the  iigury  of  thoir  Iswftal  interests.  Whether 
the  person  whose  writing  is  imitated  or  whose  name  ia  as. 
Slimed  bo  immediately  affected  by  the  forgery,  or  loss  is 
occasioned  to  third  persons,  ia  entirely  immaterial.  The 
offence  is  complete  without  regard  to  the  persona  affected. 

Besides  forgery  prejudicial  to  the  rights  of  individuals, 
there  exist,  both  at  common  law  and  by  statute,  varieties 
of  this  offence  more  immediately  affecting  the  publie.  Of 
this  nature  are  false  and  fraudulent  alterations  of  any  mat- 
ter of  record  or  of  any  authentic  matter  of  a  public  nature, 
as  a  parish  register,  etc.  Various  statutes  In  England  have 
specified  numerona  other  instances  in  whish  fabrioation  or 
■Iteration  of  publio  documents  ia  made  punishable. 

In  the  U.  S,,  Congress  and  the  State  legislatores  sever- 
ally have  enacted  special  laws  against  forgery.  This  orime 
against  the  general  government  can  be  pnnistMd  only  under 
the  acts  of  Congress ;  but,  aa  a  general  rule,  it  is  held  that 
the  State  statutes,  unless  inconsistent  with  the  oommoa  law, 
do  not  supenedo  the  principles  of  the  common  law,  so  that 
an  offender  may  be  proseouted  either  under  the  statute  or 
not,  as  may  be  thou^t  desirable.  Some  States,  however, 
have  discarded  the  common-law  prooeduro  onUiely. 

The  offence  of  uttering  forged  instruments — i,  *.  of  at- 
tempting to  effect  a  frandulent  deceit  by  making  actual  use 
of  them — was  not  a  neccssa^  ingredient  in  the  crime  of 
forgery  at  common  law,  but  was  specifically  provided  for 
by  statutory  regulations.  In  some  of  the  American  States 
uttering  has  been  made  an  essential  element  in  this  offence, 
while  in  others  it  is  still  considered  a  distinot  crime.  (Tho 
statutes  of  the  separate  States  must  be  oonsulted.)  Tho 
word,  as  used  in  extradition  treaties  between  the  U.  S.  and 
foreign  nations,  would  have  a  signification  confined  to  that 
in  which  the  word  was  employed  In  tho  general  jurispru- 
dence of  the  respective  nations.  It  would  not  include  tho 
special  statutory  definition  of  forgery  in  one  of  tho  States. 
(See  ExTRADiTion  for  authorities.) 

Oeosoi  Chask.    Revised  by  T.  W.  Dwiodt. 

Forget-me»Not  [Ger.  reroi»»meiniiic*(],  the  Myototit 
paltulnt  of  Europe,  a  plant  of  the  borage  family,  sparingly 
naturalised  in  the  U.  S.,  and  prized  by  people  of  many  na- 
tions as  the  emblem  of  constancy  in  frienaship  and  lore. 
Many  other  species  of  the  genus  are  known,  chiefly  Euro- 
pean ;  tho  above  ia  the  typical  species.  The  U.  6.  have 
a  numlicr  of  forget-me-nots,  mostly  common  to  the  two 
hemispheres.  They  generally  have  brilliant  blue  flowers. 
Mouse-ear  and  acorpion-grasa  are  popular  names  for  this 
genus.     Many  varieties  appear  in  cultivation. 

Forge  Village,  manufacturing  post^v.  of  Wcstford  tp., 
Middlesex  00.,  Mass.,  on  the  Stony  Brook  K.  R,,  &  miles 
£,  by  N,  of  Ayer,     Stony  Brook  affords  good  water-power. 

For'ging,  the  reduction  of  iron  or  steel  at  a  high  tem- 
perature to  any  desired  shape  by  means  of  blows  of  tlie 
bammer.  Some  kinds  of  work  ate  still  forged  by  hand, 
but  most  forging  Is  done  by  the  steam-hammer,  though 
somo  work  is  finished  by  hand.  The  roUing-miU  has  also 
to  some  extent  superseded  the  forge,  doing  its  work  in  gen- 
eral much  more  rapidly,  and  often  jnat  as  well  as  the  older 
process.  Very  reoently  a  new  method  of  shaping  iron  baa 
been  introdueed,  in  which  hydraulic  pressure  is  substituted 
for  the  blows  of  the  hammer.  (See  Htdbadlic  foRQiiie; 
see  also  Ibox  and  Rolliho-Mill.) 

Fork,  a  piece  of  table  entlery  employed  for  holding  the 
food  in  cutting  it  with  the  knife  and  for  conveying  food  to 
the  mouth.  It  was  probably  employed  to  some  extent  in 
the  twelfth  century,  and  then  gradually  came  Into  general 
use.  A  bronco  two-pronged  fork  at  Kouyunjik,  and  a  silver 
two-pronged  one  on  the  Esquiline  Hill,  were  found  in  1874, 
supposed  to  have  been  ancient  table-forks.  Cheap  forks  aro 
made  of  steel  or  iron,  but  at  most  tables  allver  forks  or 

Slated  ones  are  now  generally  nsed.     There  were  at  first 
nt  two  prongs,  but  of  late  four-  and  five-pronged  forks  1 
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Fork,  poaUtp.  of  Mwoeto  «a.,  Mieh.    Pop.  182. 
Fork,  tp.  of  Andenon  co.,  S.  C.    Pop.  1562. 
Forked  Beard,  the  PKfeit/urcahu  and  Baniequ  tri- 


Great  Fy>rked  Beard. 
/unaltu,  marino  fishea  of  the  ood  family  found  on  tbe  Ea- 
ropcan  ooaata,  and  so  called  from  their  forked  barbalea. 
The  former  is  the  greater,  the  latter  fiah  the  lesaer  forked 
bctrd.  The  forked  bearda  of  the  U.  S.  watera  {Phvcit  c^iui 
and  (enKu)  are  called  hake,  bat  arc  much  auperior  in  quality 
to  the  true  hake. 

For'kel  (Johaxk  NiKOi.A.tia),  Oerman  muaioal  oompoaer 
and  author,  b.  at  Heeder,  near  Coburg,  Feb.  22,  1749; 
atsdied  at  GSttingen  1769-79 ;  waa  director  of  music  to  the 
onirersity  in  1779;  member  of  the  academy  of  Stockholm 
1804.  D.  Har.  17, 1818,  at  Qattingen.  Publiahed  Oerural 
Uittorg  of  UuMia  (2  vola.,  1788-1801,  nnflniahed),  h{ft  of 
SthoMtiiM  Back  (1803),  etc. 

Forklamd,  post-tp.  of  Qreene  co.,  Ala.    Pop.  2789. 

Fork  Iiick,  tp.  of  Webater  cc,  W.  Va.    Pop.  671. 

Fork  Rirer,  tp.  and  t.  of  Wayne  oo.,  N.  C.  Pop.  of 
T.  811;  of  tp.  1611. 

Forks,  tp.  of  NorOiampton  oo.,  Pa.    Pop.  1450. 

Forks,  tp.  of  Sullivan  eo..  Pa.    Pop.  854. 

Fork's  Plantation,  tp.  of  Someract  eo..  Me.  Pop.  159. 

Fork'stoa,  poat-tp.  of  Wyoming  oo..  Pa.    Pop.  576. 

Fork  U'aioa,  poat-tp.  of  Fluranna  oo.,  Va.  Fop.  2794. 

Forii',  proTince  of  Italy,  on  the  Adriatic,  and  formerly 
apart  of  the  pope'a  dominiona.  Area,  716  aquare  milea. 
Ita  coast-region  is  low  and  unhealthy,  bat  very  prodnctlre. 
Sulphur  is  mined,  and  the  manufacturing  intereata  are  im- 
portanL     Pop.  234,090.  . 

Forli,  town  of  Italy,  in  the  provinee  of  the  aame  name, 
beantifully  situated  between  the  rirera  Ronco  and  Montone, 
at  the  foot  of  the  Apennioes.  Among  ita  many  intereating 
monamenta  are  the  Palazto  Onersini,  deaigned  by  Uiehael 
Angelo,  and  the  cathedral,  with  notable  pietnres  by  Carlo 
Cignani  and  Oaido.     Pop.  17,723. 

Forlorn  Hope  [Fr.  U*  eofanUptrdm, "  lost  ehildren  "], 
a  name  given  to  a  party  of  picked  troops  aelected  for  some 
desperate  enteipriae  in  war.  The  men  are  usually  volun- 
teera,  and  the  honor  accruing  to  them  is  great  in  propor- 
tion to  the  peril  to  which  they  are  ezpoaed. 

Form  [Lat /ormo,  perhaps  a  transposition  of  the  Gr. 
fup^].  The  history  of  this  as  a  philoaephioal  term  be- 
gins with  the  doctrine  of  Pythagoraa  reapeoting  numbera. 
In  them  ia  to  be  found  the  firat  dawn  of  the  thought  of  a 
principla  of  form,  whish  waa  developed  by  Soeratea  and 
Plato  into  the  famona  doctrine  of  ideaa  (—forma,  ci&i,  lUu). 
To  these,  ia  oppoaition  to  Heraolitos'a  theory  of  univeraal 
Adz,  Plato  aaaigned  an  independent  and  eternal  exiatenoe 
(A>inoTi,B,  Malapk,  bk.  i.  cap.  vi.),  and  made  them  the 
arehetypet  of  whieh  individnal  thinga  sure  the  more  or  leea 
imperfeet  eopiea,  existing  through  partieipation.  AriatoUe 
severely  eritieised  the  Platonic  ooetrine,  denying  the  inde- 
pendent eziitenee  of  archetypal  formt,  and  making  /arm 
one  of  the  four  aXruu,  or  groanoa  of  existence.  He,  however, 
uses  the  terra  in  a  narrower  and  in  a  wider  aenae.  In  the 
former  it  ia  the  aeeood  of  the  mlruu,  conatitating,  as  the  in- 
ner principle  of  realisation  (diatingniahed  from  itop^,  or 
extanial  form),  the  sabatanee  of  thugs.  In  ita  wider  sig- 
niteation  it  inelndei  formal,  efioient,  and  final  eausea,  and 
thna  atanda  opposed  to  the  material  principle  aa  actuality 
to  potentiality.  In  this  aenae  the  apiritual  ia  pure  form, 
and  the  aonl  the  "  form  of  forma."  (See  Buui,  PkiUuopkia 
dtt  ArutouUt,  voL  i.  p.  439;  TasiDBbBaanxo,  ArUtottlU 
d*  Auimm  lib.  Hi.,  pp.  301  mq.f  BONm,  AriHoltlU  Meta- 
ph/tita,  p.  325  «<  pa— im;  VoH  HsBTUSa,  UaUrie  %md 


trans.),  toL  L  p.  162;  Orotb,  AruMle,  vol.  i.  p.  354;  toL 
ii.  p.  354,  at «/.,-  LswcR,  AritUMe,  p.  117.)  The  term  un- 
derwent little  change  of  meaning  until  the  time  of  the 
Nco-Platoniata,  who  tried  to  fuae  the  teachings  of 
Plato  and  Aristotle.  In  Plotinus,  form,  instead  of 
being  conceived  aa  an  sina,  ia  placed  in  the  cate- 
gory of  substance,  constituting,  along  with  matter 
(«A^),  which  is  not  regarded  aa  ita  aubstratum  merely, 
anbatance.  (Plotix.,  Enneadt,  ii.,  bk.  iv. ;  Eirch- 
XXB,  Dit  Pkilotopkie  da  Plotiu.,  pp.  106  tea.;  RicH- 
TER,  Plolm't  Lekrt  vom  Sein,  pp.  96  leq.)  From  the 
Neo-Platoniata  we  paaa  to  the  Scholaatics,  who  were 
mostly  guided  by  the  authority  of  the  ill-understood 
philosophy  of  the  ancients,  especially  of  AriEtotle. 
Robert  Qreathead,  for  example,  who  wrote  commen- 
tariea  on  Aristotle,  distinguished  three  kinds  of 
forma — form  immanent  in  matter,  abatract  form, 
and  immaterial  form.  Albertua  Magnua  held  that 
form  existed  potentially  in  matter;  and  Tbomaa 
Aquinas  reoognised  a  foma  mbttantialit,  or  ob- 
jective universal,  and  formm  accidentalet,  or  sub- 
jective abstractions.  With  him,  aa  with  Ariatotle, 
God  ia  pure  form — immaterial,  aa  being  entirely 
actual,  without  potentiality, 

'.  Bacon,  the  most  aueoessfal  of  the  opponenta  of  Scholas- 
ticism, flattered  himself  that  he  had  broken  with  antiquity 
more  than  he  really  did.  He  identified  form  with  law  or 
mode,  and  even  maintained  that,  aa  far  as  thought  is  con- 
cerned, the  form  of  a  thing  is  the  very  thing  itself.  {Nov. 
Org.  ii.  13.)  -  The  philosophy  of  Bacon  and  Locke  came  to 
a  standstill  with  Berkeley  and  Hume,  and  the  reaction 
called  forth,  on  one  hand,  the  Scotch  or  oommnn-sense 

fhilosophy — on  the  other,  the  Kantian  or  critical  philosophy, 
n  the  latter  the  word  form  has  a  purely  transcendental 
meaning — that  is,  the  forms,  whether  of  intuition  or  of 
thought,  are  regarded  as  native  to  the  mind  and  prior  to 
experience.  The  formi  of  intuition  are  space  and  time. 
The/orm»  of  thought  are  {ProUg.  pt.  Ii.  J  20) — 

I.   QoiUITITT.     2.   QOAUTT.     3.   ReLATIOH.     4.   HODALITT. 


Unity, 

Plurality, 

Totality. 


Reality, 

Negation, 

Limitation. 


Substanee, 

Cause, 

Reciprocity. 


Possibility, 

Existence, 

Necessity. 


These  eategoriea  of  the  understanding  stand  opposed  to 
the  tranacendental  objeet  or  Ding  a»  tt'cA  (thing  m  itself), 
which  eorraaponda  to  the  Aristotelian  vAi|,  but  ia  treated 
leaa  philosophieally.  Siae*  Kaat,  thia  haa  been  the  mean- 
ing of  form  in  Oermaa  pUtoaophy,  except  that  ainoe  Hegel 
form  haa  been  ooneeireo  aa  objaetive  as  well  aa  aabjective, 
pare  knowing  being  identical  with  ita  objeet.  In  the 
Seotch  and  modem  materialistio  and  ooamic  achools  the 
word  haa  no  true  philosophic  meaning.  Thomson  calls 
form  "the  means  of  viewing  objects  presented  to  the 
mind."  (Omlino  of  Lam  of  Tkougki,  2d  (English)  ed., 
p.  34.)  TaoMAS  Datidsox. 

Fom.  In  musical  composition,  this  term  refers,  in 
part,  to  rhythmical  structure  In  phrases,  aectiona,  periods, 
etc. ;  but  It  also  denotes  the  eharaoteriatio  ootUnea,  group- 
ing, and  configuration  of  mnaical  ideaa,  to  which  it  ia  the 
office  of  rhythm  merely  to  give  ahape  and  aymmetry,  even 
though  such  ideas  are  often  too  wild  to  be  restrained  by 
any  system  of  arbitrary  rulea.  The  study  of  "  form  "  takes 
precedence  of  harmony,  just  as,  in  drawing,  the  atndy  of 
outline  takea  precedence  of  light,  shade,  and  coloring, 
though  by  cultare  the  mind  conceives  of  form  and  its  or- 
namentation without  this  distinction.       Wm.  Stacktox. 

For'mal,  in  philosophy,  is  a  term  applied  to  qualify 
the  idea  of  cause.  The  formal  cause  (Ari8totle,  Meta- 
jphyt.  V.  2)  ia  the  form,  archetype,  idea,  or  pattern  of  any- 
thing. Thus,  the  intention  or  design  (idea)  of  the  artist  is 
a  formal  cause  of  the  statue.  The  formal  cause  is  the 
guidditat  of  the  Schoolmen. 

Formates,  salta  of  formio  acid. 

Forma'tion,  a  convenient  but  not  accurately  limited 
term  in  geology.  Properly  speaking,  it  refers  to  a  stratum 
or  Series  of  strata  which  have  a  certain  unity;  as  the 
"  Clinton  fanaation,"  whieh  ia  equivalent  to  the  "  Clinton 
group,"  a  aubdiviaion  of  the  Silurian  system ;  the  "  Ham- 
ilton formation,"  an  important  subdivision  of  the  Devo- 
nian. It  is  also  as  often  applied  to  an  entire  system,  as 
the  " Silurian  formation,"  toe  "Carboniferous  formation," 
etc.  The  theory  in  the  coinage  of  the  word  waa  that  it 
ahonld  deaignate  eertain  atrata  whieh  wei«  formed  by  one 
general,  common  caoae,  even  though  that  canae  might  vary 
in  the  nature  and  in  the  intenaity  of  its  action,  and  which, 
though  differing  in  their  lithological  character  and  fossils, 
had  still  some  things  in  eommon  whieh  served  to  bind 
them  together.  J-  8.  Nbwbbrrt. 

For'mea  (Kabl  Jbam),  a  famous  basao  ainger,  b.  at 
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The  poBsession  of  a  roiee  of  tingnlar  dapth,  oompan,  and 
parity,  capable  of  great  ezpreuion,  waa  toe  ooeaaion  of  big 
forsaking  the  eeoleaiaatioal  oalliDg  he  bad  already  entered 
on,  and  betaking  himaelf  to  the  atage.  Driven  from  Vienna 
on  aeeonnt  of  his  revolntionaiy  opiniooa,  he  repaired  to 
London,  where  he  waa  oonsidenid  the  rival  of  the  oelebra- 
ted  Lablaobe.  In  18S7,  Formes  oame  to  the  U.  S.,  to  renew 
bis  trinmpha  on  the  lyrio  atage  and  in  oratorio.  He  liked 
the  American  people,  inatltutions,  and  ideas,  rewpeared 
season  after  season  in  New  York,  and,  as  it  waa  said,  pur- 
posed at  one  time  making  this  oonntiy  his  home.  In  later 
years  his  roiee  gave  way,  but,  being  gifted  with  nnoommon 
dramatic  power,  he  attempted  drama  in  London.  In  thia 
he  failed.  Besides  being  a  great  artist,  one  of  the  graatest 
of  thia  generation,  a  singer  of  equal  power  in  comedy  and 
tragedy,  as  grand  in  Elijah  as  he  was  droll  in  Leporello, 
Earl  Formes  is  a  man  of  unusual  intelligence  and  Breadth 
of  humanity — «  man  of  mind.  His  best-temerabered  parts 
are  Maroel,  Leporello,  Bertnm,  Figaro,  Sarastro,  Plunkett. 

0.  B.  FnoTHiifaaAM. 

For'niiai,  a  city  of  ancient  Italy,  on  the  site  of  the 
town  now  called  Formia.  Its  origin  is  unknown.  It 
waa  on  the  Appian  Way  and  on  the  Sinus  Caietanas,  and 
has  alwaya  been  famed  for  ita  beautiful  situation.  Cicero 
and  many  other  Bomans  had  villas  here,  and  at  Formias 
the  great  orator  was  murdered.  A  structure  called  the 
tomb  of  Cioero  ia  still  shown. 

For'mio  Ac'id,  HCHOi,  the  simplest  member  of  the 
fotty  aeries  of  acids,  derives  ita  name  from  the  ant  (/or- 
miea),  from  which  it  was  first  prepared.  It  ocenra  in  the 
Juioe  of  the  stinging  nettle  and  in  other  plants ;  in  the  ant, 
eapeoially  the  red  ant,  and  ia  projected  by  it  aa  a  means 
of  defence ;  in  aome  caterpillars ;  in  human  blood,  urine, 
flesh-juice,  and  perapiratian ;  in  some  waters.  It  is  formed 
by  a  great  variety  of  ehemioal  reactions.  Potassio  hydrate 
heated  in  carbon  monoxide  is  changed  to  potassio  formate 
— CO  +  KHO— KCHOi.  Potassium  spread  on  the  inner 
surface  of  a  Jar  of  carbon  dioxide  over  water  ia  converted 
into  a  mixture  of  potaaaic  formate  and  acid  carbonate — 
COi  +  Kj  +  H,0  -  KCHOi  +  KHCOj.  Wood-apirlt  (wood- 
naphtba  or  methylic  alcohol)  ia  oxidised  in  presence  ofpla- 
tinnm  black  into  formic  licid— CHiO  +  01"  HGHOi  +  H,0. 
It  is  preB»r«d  ( 1 )  by  diatilHng  red  ants,  previously  maafaed  ; 
(2)  by  custilUng  10  paHa  of  tartaric  aeid,  14  parte  of  nan- 
gaoeM  dioxide,  and  S6  parts  of  water;  (3)  by  diatilling  1 
part  of  ataroh  with  4  parte  of  water,  4  parts  of  manganese 
dioxide,  and  4  parts  oi  sulphuric  aeid,  added  in  small  4||nao- 
tities;  (4)  by  gently  beating  10  parts  of  oxalie  aeid,  with 
10  of  glyoerine  and  3  of  water,  to  abont  212°  F.  for  twelve 
or  fiftmn  houra,  then  adding  i  parts  of  water  and  diatilliag. 
The  addition  of  water  aad  distiUation  are  repeated  tiU  60 
parts  of  dilute  acid  have  been  distilled  oC  The  pure  oon- 
oentrated  aold  is  prapared  by  saturating  the  impure  dilute 
aoid  with  plniable  oarbonate,  crystallising  the  pfumbio  for- 
mate^  and  neating  it  in  a  current  of  su^hurettod  hydrogen. 
The  formic  aoid  distils  over,  and  may  be  freed  from  sul- 
phuretted hydrogen  by  a  ourrent  of  carbon  dioxide.  The 
oonaentrated  aeid  ia  a  thin,  tranaparent,  colorless  liquid, 
ap.  gr.  1.22,  boiling  at  about  212°  F.  It  fumea  in  the  air, 
and  is  veiy  eorrasive,a  aingle  drop  placed  on  tbe  akin  oaoa- 
ing  intoleraUe  pain  and  producing  a  painful  nicer.  It  (or 
its  salts)  reduoes  the  oziaea  and  many  of  the  aalta  of  mer- 
•ury,  silver,  and  gold,  forming  metaUio  precipitates. 

C.  F.  Chakdliz. 

Fomi«a'U«B  [Lat.  formiea,  an  "  aat"},  a  morbid  sen- 
sation felt  in  the  akin,  ao  called  from  ita  resemblanee  to  the 
feeling  produced  by  the  crawling  of  anta.  Formication  ia 
a  part  of  the  oomplex  aenaation  called  numbnesa — that 
whieh  is  experienced  when  after  eompreasion  of  the  norvea 
of  the  leg  toe  "  foot  ia  aaleep."  In  addition  to  indicating 
irritation  of  a  nerve  by  preasnre,  etc.,  formieation  is  the 
result  of  any  kind  of  irritation  of  those  parts  of  the  ner- 
vous centres  which  are  connected  with  sensitive  nerves. 
Hence,  thia  morbid  aenaation  ia  often  a  symptom,  and  an 
early  symptom,  of  cerebral  or  spinal  diaeaae.  Numbnesa 
ia  often  confounded  with  anasstliesia  (loss  of  aenaibility), 
but  this  ia  an  error,  since  numbness  almost  always  eoincidos 
with  the  preservation  of  sensibility.  E.  0.  Scflciir. 

Fornic  Etheis,  formates  of  the  alcohol  radicals,  as 
ethylic  formate,  CsHi.CHOi. 

ForBio'8a(Port."beautifur'),[Chineso7a>-  Wan,  "ter- 
race "J,  an  island  in  the  China  Sea,  90  mile))  off  the  coast 
of  the  Chineae  provinoe  of  Fo-Kien,  to  which  it  belonga. 
Ita  length  ia  237  miles,  ita  average  breadth  70  miles.  It 
ia  intersected  from  N.  to  S.  by  a  range  of  high  volcanic 
mountaina.  The  eastern  part  ia  inhabited  by  the  aborig- 
inea,  the  weatem  by  Chineae  settlementa,  which  compriae 
about  500,000  inbabitanta.  The  capital,  Tai-Wan,  waa 
opened  to  foreign  commerce  in  18$8.    With  Fo-Kien,  For- 
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kinda  of  mannlhotuces,  and  exporting  riee,  inferior  tea, 
brimstone,  drugs,  timber,  and  provisiona.  Formoaa  ia 
called  the  granary  of  Fo-Eien,  and  ita  riee,  beaidea  being 
very  abundant,  ia  of  a  anperior  quality.  The  Chineae  aet- 
tlers  are  deaoribed  aa  enteipriaing  and  progreaaive  people; 
about  the  aboriginea  little  la  known.  Tne  wild  tribea  make 
uae  of  aeveral  languagea,  and  are  probably  of  varioua  ori- 
gin. The  climate  is  wet  and  diaagreeable.  In  the  interior 
there  have  been  found  remarkable  geyaer-lelda  abounding 
in  native  sulphur  and  metallic  ores.  Oood  lignitio  eoal  ia 
mined.  Formosa  in  1874  waa  invaded  by  the  Japaneae, 
who  punished  a  native  tribe  for  the  murder  of  Japanese 
sailors,  and  for  some  months  ooenpied  a  part  of  the  island 
— «  proceeding  which  came  near  involving  Japan  in  s  war 
with  China;  but  finally  China  paid  the  expenses  of  the  in- 
vasiota',  aad  (ha  Japaneae  evacuated  the  island.  Moat  of 
the  native  races  by  no  means  regard  the  Chinese  aa  their 
masters,  but  consider  them  base  and  cowardly  intruders. 

Formosa,  tp.  of  Halifax  eo.,  N.  C.    Pop.  2t&7. 

Formo'sns,  bishop  of  Porto,  became  pope  in  891 ;  d. 
in  808.  His  election  caused  much  controversy  during  and 
after  his  pontificate,  since  the  canons  at  that  time  forbade 
a  transfer  of  bishops  from  one  see  to  another ;  and  Popo 
Stephen  VI.  caused  bis  body  to  be  dug  up  and  east  into 
the  Tiber  as  an  intruder,  but  John  IX.  reversed  this  action 
aa  far  aa  poagible. 

Formnlie,  Chemical.  See  Cbekistbt,  by  Prop. 
Oeobqi  F.  Barker,  M.  D. 

For'ney  (Jobs  Weiss),  American  politician  and  Jour- 
nalist, b.  at  Lancaster,  Pa.,  Sept.  30, 1817;  apprenticed  in 
the  office  of  the  Lancculer  Journal  in  1833,  and  in  1837  was 
editor  and  Joint-proprietor  of  the  Laneaater  Intelligenetr; 
in  1S40  he  united  the  two  papets.  In  1 845,  in  Philadelphia, 
and  thereafter,  he  edited  tne  Pennti/hanian,  Democratic 
jDumal.  In  1851-55  was  clerk  of  the  U.  S.  House  of  Kep- 
reaentativea,  editing  the  Wathington  (D.  C.)  Union,  Demo- 
cratic. Aug.  1,  1857,  began  the  Pro;  Democratic  daily 
newspaper,  at  Philadelphia,  supporting  Stephen  A.  Doug- 
laa  and  oppoaing  the  administration  of  Presiaent  Buchanan. 
Waa  after  that  olerk  of  the  38th  Congreaa.  At  the  opening 
of  the  civil  war  of  1861-85  he  took  atrong  ground  for  the 
vigorons  prosecntion  of  the  contest  by  the  U.  S.  govern- 
ment, and  nas  since  aoted  with  the  Bepubliean  party.  From 
1861  to  1888  waa  secretary  of  the  U.  S.  Senate,  aa  well  as 
corresponding  editor  of  the  Pr*n.  Also  started  during  this 
time  tne  Wathington  (D.  C.)  Chronicle,  weekly,  which  be- 
came a  daily  in  0«t.,  1862.  He  travelled  in  Borope  in  1868, 
and  on  his  return  published  his  letters  to  the  iVau  and 
OkronieU  aa  Lttttn  from  Eurapt  (1869).  Sold  hia  property 
in  the  ChronieU  is  1870,  but  ia  yet  oonneoted  with  the  Prat. 

For'rest  (Eowiir),  an  American  actor,  b.  In  Philadel- 

£hia  Mar.  9, 1806;  d.  there  Dec.  12,  1872.  When  a  mora 
ity,  not  twelve  yeara  old,  he  performed  aa  an  amateur,  tak- 
ing female  and  Juvenile  parte,  Young  Nerval  in  Home's 
play  of  DongUu  being  particularly  remembared.  Hia  first 
appearance  on  the  public  stage  was  at  the  Walnut  Street 
Theatre,  in  the  r61e  of  Douglas,  on  Nov.  27,  1820.  A  long 
and  enterprising  professional  tour  in  the  Western  cities, 
during  which  he  undertook  characters  in  Shakspeare,  gave 
him  experience  and  reputation ;  ao  that,  after  filling  en- 
gagemente  in  Albany  and  Philadelphia,  he  presented  him- 
self before  the  New  York  public  at  the  Park  Theatre  in  the 
character  of  Othello.  This  was  in  1820.  His  success  was 
signal.  A  natural  genius,  aided  by  hard  study  and  set  off 
by  a  snperb  form  and  a  noble  presence,  commanded  atten- 
tion. At  the  Bowery  he  waa  a  apeoial  ikvorite.  There 
and  at  the  Park  he  played  long  engagements,  but,  not  aat- 
isfied  with  looa]  Etme,  visited  all  the  prindpal  oities  of  the 
V.  8.  His  chief  ehanetora  were  Othrao,  Macbeth,  Hamlet, 
Bichard  III.,  varied  by  parte  like  Metamora  and  Bparta- 
OBS,  whicb  faia  fine  pkyaiqne  and  immense  eaei;gy  made 
effective  and  k^t  popular.  In  1885,  Mr.  Forreat  made  a 
proffeaaienal  visit  to  England  and  the  Continent,  finding 
warm  fVienda,  conapienona  among  whom  waa  the  late  Mr. 
Haoready,  to  whom  he  was  indebted  for  mueh  kindnesa.  In 
1837,  on  the  oooaaion  of  a  aeoond  viait,  he  married  Catha- 
rine Sinclair,  daughter  of  the  popular  ballad-ainger.  After 
1846  two  yeara  more  were  apent  in  England.  During  thia 
visit  his  friendly  relations  with  Mr.  Maoready  were  broken. 
Hia  partiaaaa  entered  aealously  into  the  quarrel,  which 
broke  out  in  the  bloody  riot  of  May  10,  184S,  when  Ha- 
aready  waa  playing  at  the  Aator  Plaoe  Theatre  in  New 
York.  The  aame  year  painftil  diffioaltiea  between  Mr.  and 
Mrs.  Forrest  culminated  in  separation,  and  ia  1852  the 
wif^  obtained  a  verdict  of  divoroe  in  the  New  York  ooarta, 
on  the  ground  of  her  husband's  infidelity.  Mr.  Forrest  re- 
sisted, and  ^pealed  trom  court  te  court  till  all  legal  re- 
sonnies  were  exhausted,  alienatingfrom  himaelf  all  the  while 
the  ayrapathiea  of  the  beat  people.    Mr.  Forrest  anaouneed 
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menta  and  plaiyad  at  interrala  till  1871,  whan  eompelled  by 
Ill-health  to  datiat.  After  tkia  he  appeared  aa  a  pnUie 
reader  of  Sbakapeare,  in  which  oapaoity  he  waa  heard  by  a 
New  Yoric  aadienoe  bnt  a  few  ween  before  hii  death.  He 
died  of  a  mdden  attaak  of  apoplezy. 

Bdwin  Forreat  waa  anriehea  by  hii  profeasion.  He  bailt 
a  atone  eaatle  on  the  Hndeon,  now  a  Catholie  eonrent,  and 
later  a  apaoiona  and  elegant  naidenoa  iq  Philadelphia, 
where  he  nad  a  aplendid  libimiy,  eapeoially  rieh  in  Bhaka- 
pearian  Uteratore,  and  where  ha  azereiaed  a  generona  boa- 
pitality.  He  waa  a  man  of  literary  taate,  ezoellent  aeholar- 
ahip  in  hia  profadion,  open  mannera,  ardent  impnlaaa,  im- 

fetuona  feelingi,  and  fhuik  diapoaition.  A  large  part  of 
ia  great  fortnne  waa  left  by  him  to  eatabliah  an  aaylum  for 
aged  and  indigent  aetora.  Hia  library,  with  ita  beat  treaa- 
orea,  waa  deatroyed  by  Ire  Jan.  1$,  187S.  (Fall  joatioe  to 
the  best  aide  of  Bdirin  Forreat'a  obaraeter  and  the  more 
delicate  featnrea  of  hia  art  ia  done  by  Rer.  Wm.  B.  Alger 
in  hia  newly-written  biography.)       0.  B.  FsoTHixaHAM. 

P«tT«8t  (FKDtcB),  American  naral  offleer,  b.  in  Mary- 
land in  1788,  became  a  midahipman  1811;  lienteaant 
Mar.  5,  1817 ;  commander  Feb.  9,  1837 ;  captain  Mar.  30, 
1814 ;  and  waa  diamiaaed  Apr.  19,  1861.  He  diatingniahed 
himaelf  in  the  war  of  1812  on  Lake  Erie,  and  in  the  fight 
between  the  Hornet  and  the  Peacock,  Feb.  24,  1813.  In 
the  Mexican  war  wat  a4)atant-genei»l  of  the  land  and 
naral  forcea.  Followed  the  State  of  Virginia  when  ahe  ac- 
ceded from  the  Union,  and  waa  acting  aaaiatant  aecretary  of 
the  Confederate  navy.  S.ataeargetown,D.C.,Dec.22, 1860. 

Forrest  fNATRAX  BioroRD),  b.  in  Bedford  co.,  Tenn., 
July  13,  1821.  In  1834  hia  father  removed  to  Miaaiaaippi, 
and  died  in  1837,  leaving  a  large  family  dependent  upon 
the  aabjeet  of  thia  aketch.  With  thia  reaponalbility  apon 
him,  he  deroted  himaelf  to  farming,  being  able  to  gire 
to  hia  own  ednoation  only  a  few  of  the  winter  montlu.  By 
energy  and  good  management  be  had  by  1340  aeoured 
eomparatire  proaperity  for  the  family,  now  reduced  by 
deatL  Entered  in  1842  boiineaa  in  Hernando,  Mian.,  whore 
he  remained  till  about  1851;  removed  to  Memphis,  Tenn., 
in  1852,  and  became  a  real-eatate  broker  and  dealer  in 
alarea ;  in  1850,  having  amaaaed  a  conaiderable  fortune,  he 
dispoaed  of  a  large  portion  of  hia  Hemphia  buaineas  and 
porchaaed  extenaive  plantationa  in  Coahoma  co.,  Hias.,  and 
became  a  large  cotton-grower,  acquiring  a  large  fortune. 
Though  oppoMd  to  diaunlon,  he  waa  an  ardent  Statea  Rights 
man  in  politica,  and  when  war  became  inevitable  he  oa- 
pooaed  the  Sonthern  caoae  with  hia  uaual  energy.  In  June, 
1861,  he  joined  the  Tenneaaee  mounted  riflea  aa  a  private, 
bnt  in  July,  at  the  requeat  of  Oor.  Harria  of  Tenneaaee, 
conaented  to  undertake  railing  a  regiment  of  cavalry,  in 
which  he  waa  aucoeaiful,  equipping  tnem  largely  from  hia 
own  private  means.  On  the  organiiation  of  the  regiment 
in  October  he  waa  choaen  lieutenant-colonel,  and  the  day 
following  moved  bis  men  for  Fort  Donelaon.  Their  firat 
engagement  waa  with  the  IT.  S.  gunboat  Coneatoga  at  Can- 
ton Landing.  At  Fort  Donelaon,  Forreat  bore  a  conspieo- 
009  part,  and  on  the  final  determination  to  aurrender  he  re- 
mooatrated,  and  waa  allowed  to  attempt  an  eacape  with  hia 
men  before  a  flag  of  truce  waa  aent.  In  thia  he  waa  auc- 
eesafnl,  reaching  Naahville  with  the  main  part  of  bis  fbrce 
Feb.  18.  On  lur.  10  hia  regiment  reaaaembled  at  Hunts- 
viUe,  and  a  few  daya  later  marched  to  luka,  Miss.;  bis 
force  waa  now  increased  to  ten  companiea,  of  which  he  waa 
choaen  colonel.  Engaged  at  the  battle  of  Shiloh  (Pittsburg 
Landing)  Apr.  fr-7,  1862 ;  wounded  in  combat  Apr.  8.  In 
the  following  June  he  waa  assigned  to  the  command  of  ear- 
airy  at  Chattanooga,  and  participated  in  the  attack  on 
Murfreeaboro'  July  13;  appointed  brigadier-general  Jnly 
21, 1862,  and  plaoiad  in  command  at  Murfreeaboro'  Sept., 
1862;  in  command  of  brigade  Dec.  4,  1862,  and  engaged 
in  the  action  of  Parker'a  Croaa-roads  Dec.  31,  1862,  and 
battle  of  Chtckamaaga  Sept  19-20,  1863.  Transferred  to 
North  Missiaaippl  in  Nov.,  1863,  he  waa  appointed  a  ma- 
jor-general the  following  month,  and  aaaignod  to  the  com- 
mand of  Forrest's  cavalry  department;  in  command  of 
forcea  at  the  capture  of  Fort  Pillow  Apr.,  1864 ;  promoted 
to  be  lieutenant-general  Feb.,  1805 ;  surrendered  at  Osines- 
ville  May  9, 1865 ;  waa  Bubiequently  president  of  the  Selma 
Marion  and  Memphia  R.  R.  Co,  until  1874,  when  be  r4aigned. 

Forrest  (Uriah),  b.  in  St.  Mary'a  co.,  Md.,  1756;  was 
lictttenant-colonel  in  the  Maryland  line,  and  waa  ao  wound- 
ed at  Oermantown  that  be  never  fully  recovered.  Was  made 
auditor  of  Maryland ;  waa  a  member  of  the  old  Congreas  ia 
1786-87 ;  often  in  both  branohea  of  the  legislature  of  Mary- 
land; m^or-ganeral  of  militia;  M.  C.  1798-95.  D.  near 
Georgetown,  D.  C,  Jnly,  1805,  being  than  clerk  of  the  cir- 
cuit court  of  the  Diacrict  of  Columbia. 

For'reater  (ALramo  HaicBT),  ("Alfted  Orowqnill"), 
Engliah  artist  and  comic  writer,  b.  in  London  In  I80& ;  edu- 


but  ratired  about  1880.  Began  eontribnting  to  periodioala 
at  the  age  of  sixteen,  and  i^terwarda  drew,  modelled,  and 
engraved  on  atael  and  wood  to  illustrate  hia  own  writings. 
L»aot»from  mg  M*morandum-book  (1826)  was  followed  by 
EcaMrit  TaUt  (same  year).  In  1828  oontributed  to  the 
Humoritt  in  Golbum't  Maganm,  with  Theodore  Hook, 
Disraeli,  and  others ;  then  to  Jientleg't  Miteellauf,  Puitek, 
The  London  llhutrated  Nem,  etc.  Has  exhibited  large 
pen-and-ink  drawings  at  the  Royal  Academy,  and  gained 
some  repute  aa  a  deaigner  and  modeller.  Wandmringn  of 
a  Pen  and  Ptneil,  The  Comie  Arithwietic,  Phantatmagoria 
of  Fmi,  etc  are  among  hia  worka.  D.  in  London  May  26, 
1873. 

For'retitoa,  post-v.  and  tp.  of  Ogle  co.,  III.,  on  the  nii- 
nais  Central  and  Chicago  and  Iowa  R.  Rs.  It  has  1  bank, 
2  hotels,  7  churches,  dry-gooda,  grocery,  drag,  hardware, 
boot  and  shoe  shops,  etc.,  a  planing  and  a  flour  mill,  2  car- 
riaga-factoriea,  a  public  high  school,  and  one  weekly  news- 
paper. Principal  business,  farming.  Pop.  of  tp.  2177. 
O.  L.  Bbioctt,  £d.  "  Jodcnal." 

Forsher  (Col.  CAi.n  QoLimum),  A.  M.,  b.  in  Somer- 
set CO.,  Pa.,  July  18, 1812 ;  educated  at  Kenyon  College,  0., 
and  at  the  U.  S.  Military  Academy  at  West  Point;  was 
professor  of  mathematios  and  civil  engineering  at  Jefferson 
College,  Hiss.,  1836-38 ;  waa  theneefortb  engaged  for  many 
yeara  in  engineering  worka  in  Miaaiaaippi,  Louiaiana,  ani^ 
Texaa ;  waa  in  charge  of  the  U.  S.  aurvey  of  the  Misaiaaippi 
delta  1851-53;  obiMT  engineer  of  the  Oalreston  Houston 
and  Handarsoo  Railway  1853-55;  planned  the  present 
bridge  acroaa  Qalreaton  West  Bay;  founded  the  Texas 
Military  Inatituta  1855,  condnctad  it  until  1861,  when, 
though  opposed  to  aeoemion,  he  took  service  in  the  Con- 
federate army  as  Ueuteoant-colonel  of  engineers;  served.on 
the  James  River,  and  afterward  as  chiaT  engineer  on  the 
stair  of  Gen.  Magmder ;  planned  the  defences  of  the  Texas 
frontier  and  the  operations  for  the  recapture  of  Oalveaton 
and  the  Texas  coasL  Since  the  war  he  has  been  engaged 
in  railway  aonatruetion  in  Texas  1865-71,  <m  the  improve- 
ments at  the  mouth  of  the  Miaaiaaippi,  and  in  the  U.  S. 
engineer  servica  on  the  Red  River  and  in  Qalveaton  Bay 
1874-76.  Prof.  Forahey  was  one  of  the  founders  of  the 
New  Orleans  Academy  of  Sciences  1853,  and  was  its  first 
vice-president;  haseontribated  largely  to  the  scientific  re- 
views and  periodioala  of  the  South-west,  ia  a  man  of  culture 
and  untiring  industry,  and  ia  esteemed  a  high  authority 
upon  the  aabjeota  embraced  in  bia  book,  Tke  Pkyia  of  ths 
Mutiuippi  Bivtr, 

FOr'ater  (Brnst  Joachim),  a Gannaii  painter  and  writer 
on  the  hiatory  of  art,  b.  in  Mttnehengossenstadt  Apr.  8, 1800. 
Hia  early  studies  were  in  theology,  philosophy,  and  philol- 
ogy in  the  univeraitiea  of  Berlin  and  Jena,  bnt  at  the  age 
of  twenty-three  he  devoted  himaelf  to  painting,  under  the 
teacbing  of  Cornelius,  one  of  the  fonndera  of  the  achool  of 
whidi  Kaulbaoh  waa  the  moat  distinguiahed  pupil.  FSrater'a 
hand  ia  seen  in  frcacoea  in  the  Aula  at  Rome,  in  the  Glyp- 
tothek  and  Aroade  at  Munich,  and  in  the  chapel  of  Ban 
Georgio  at  Padua,  whose  freaooea  he  reatored.  But  bia 
chief  labor  has  been  literary.  He  has  written  a  Bittory  of 
Qmnan  Art  (3  vols.,  1851 ),  a  Bxtor»  of  Italian  Art  (1869), 
Studim  Bttttting  to  the  Bietorg  of  Modern  Art  (1835),  Let- 
fere  o»  Painting  (1838),  MonnmenU  of  German  AreUteetwte, 
&ni/;)(iire,aiirfAiiiitin(7  (1866),  and  guide-hooks  to  Hnnioh, 
Italy,  and  Germany  of  great  merit.  He  has  written  be- 
sides a  life  of  Jean  Paul  Ricbter,  and  edited  several  of  hia 
worka.  FHrster  was  the  discoverer  of  several  ancient  pic- 
tures in  Italy,  notably  of  the  old  flreaooes  of  Avanio  in 
Padua,  which  he  reatored.  0.  B.  FBOrmiisBAif. 

For'ster  (Charles),  b.  in  Ireland  about  1790 ;  edu- 
cated at  Trinity  Cullege,  Dublin ;  becafno  rector  of  Stiatead, 
Essex,  in  1838;  author  of  Makammedanitm  [^nrei7«/(I829), 
Tke  Bitlorical  Oeogitiphv  nf  Arabia  (1844),  Tht  One  Prim- 
eval Laagnage  (1851),  The  Uraelilieh  AutkortUp  of  the  /n- 
eeriptioae  near  Sinai  (1856),  and  other  works.  His  Ori- 
ental theories  were  formerly  popular,  but  have  been  over- 
thrown by  the  discoveiy  of  the  cuneiform  inscriptions. 

Forster  (Johavit  aBoiia  Adam),  b.  near  Dantzio  Nov, 
27, 1754,  accompanied  his  father  ( Jobann  Reinhold  Forster) 
around  the  world  in  1772-75 ;  was  profeaaor  of  natural  his- 
tory at  Wilna  in  1784,  and  librarian  to  the  elector  of  Mentx 
in  1788 ;  envoy  to  Paris  in  1792,  and  d.  there  Jan.  11, 1794. 
Published  Bietorg  and  Deeeription  of  th«  Bread-Fruit 
(1784),  Viein  of  the  Louer  Skint,  Brabant,  Flandere,  etc, 
(3  vols.,  1791),  etc.  A  collection  of  hia  lettera  waa  pub- 
liahed  by  hia  widow  (2  vola.,  1828).  He  made  a  translation 
of  the  Sakant&lA  into  German,  waa  the  tutor  of  Humboldt, 
and  one  of  the  fathera  of  medem  German  literature. 

Forster  (Johk),  Engliah  author,  editor,  and  critic,  b. 
at  Nawaaatle  in  1812;  was  educated  for  the  bar,  but  de- 
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gxaminer,  of  which  he  waa  editor  for  ten  yean ;  to  the 
JSdinburffh  and  Quarterly  Jievicufff  tne  Foreign  Quarterlj/ 
Rmiew,  of  which  he  was  editor,  etc.  He  alio  edited  the 
London  Dailji  Nem  for  a  year.  In  18i5  wai  secretary  to 
the  lonaoy  oommiasion,  and  in  1861  became  a  oommia- 
lioner  in  lanaey,  and  retains  the  office,  1874.  Hia  works 
hare  I>een,  Statetmen  of  the  Commonwealth  of  England 
(1831-31),  Lift  of  Oliver  Goldmitk  (1848),  Biographical 
cmd  Hittorieal  Snaye  (1859),  Arreet  of  the  Five  Member* 
btf  Ckarlee  I.,  and  Debate  on  the  Orand  Remonttrance  (IStO), 
Sir  John  Bliot,  a  Biography,  1590-16SS  (1864),  Waller 
Saoage  Landor,  a  Biography,  1776-1804  (2  vols.,  186S), 
and  Life  of  Charlee  Diekem  (vol.  i.  in  1871;  to).  UL  in 
1874). 

Forster  (William),  English  philanthropist,  b.  at  Tot- 
tenham, near  London,  in  1784 ;  became  a  minister  of  the 
Society  of  Friends  in  1803,  married  Anna,  sister  of  Thomas 
Fowell  Buxton,  in  1816.  In  1820  risited  the  U.  S.;  in 
1838  settled  as  a  preacher  near  Norwich,  England ;  in 
1844r-4S  labored  as  sach  in  France;  in  1844  travelled  in 
Ireland  to  reliero  the  distresses  there  caused  by  famine. 
Commissioned  in  1849,  by  the  London  Yearly  Heating,  to 
present  an  address  on  slarery  and  the  slave-trade  to  rulers 
in  Christendom,  he  had  interviews  with  European  monarcha, 
and  in  1853  with  the  President  of  the  U.  S.  and  several 
Southern  State  govomora.  B.  on  the  Holaton  Bivor,  Blount 
CO.,  Tenn.,  in  18i4. 

Forater  (Rt.  Hon.  Williav  Eowahd),  English  Liberal 
statesman  and  orator,  b.  at  Bradpole,  Dorset,  July  11, 1818 ; 
was  educated  at  Friends'  School,  Tottenham,  and  is  a  wor- 
sted manafaclarer  at  Bradford.  Was  first  returned  to  the 
Honse  of  Commons  Feb.,  1861,  for  Bradford,  and  has  been 
'  in  Parliament  since  then.  Was  under-secretary  for  the 
colonies  in  Lord  John  Russell's  administration  from  Nov., 
1865,  until  July,  1866,  and  vice-preaident  of  the  committee 
of  oounoil  on  education  in  1868.  Mr.  Forster  is  magistrate 
and  deputy  lieutenant  for  the  West  Riding  of  Yorkahire. 
He  had  much  to  do  with  passing  through  the  Honse  of 
Commons  the  Education  Bill  in  1870  and  the  Ballot  Bill 
in  1871.  Mr.  Forster  is  a  son  of  the  philanthropist  Wil- 
liam Forater,  and  a  son-in-law  of  the  late  Dr.  Arnold  of 
Rugby.     In  1874  ho  visited  the  U.  S. 

Forsyth',  county  in  the  N.  of  Qeorgia.  Area,  250 
square  miles.  The  Chattahoochee  bounds  it  on  tho  E. 
The  surface  is  broken,  the  soil  fertile,  especially  in  the 
valleys,  Grain  is  produced,  and  gold,  silver,  copper,  and 
precious  stones  have  been  found.   Cap,  Cumming.   P.  7983. 

FoTsyth,  county  of  N.  W.  Central  North  Carolina. 
Area,  250  square  miles.  The  surfttee  is  hilly,  but  fertile. 
Grain  and  tobacco  are  the  chief  products.  The  geological 
formation  is  granitic.  Iron  ore  is  found.  Cap.  Winston. 
Pop.  13,050. 

Forsirth,  post-v.,  cap.  of  Monroe  eo.,  Oa.,  on  the  Cen- 
tral R.  R.,  25  miles  N.  W.  of  Macon,  It  has  a  good  male 
school,  and  is  the  site  of  Monroe  Female  College;  has  2 
hotels,  3  churches,  2  private  banks,  a  large  cotton  trade, 
and  a  weekly  newspaper.  Its  climate  is  fine.  Fop.  of 
district,  1510.  H.  H.  Cabaxiss, 

Ed.  "Moxroe  Adtebtiseb." 

Forsyth,  post-v.,  cap.  of  Taney  co..  Mo.,  45  miles  S, 
E,  of  Springfield,  on  the  left  bank  of  White  River.  It  has 
S  dry-goods,  1  drug,  and  1  grocery  store,  a  steam  saw, 
flouring  and  grist  mill,  2  blacksmith-shops,  1  weekly  news- 
paper, 1  turning-lathe,  1  cabinet-shop.  Freemasons',  Odd 
f^lows'.  Good  Temjplars',  and  Grangers'  lodges,  and  1 
hotel.     Principle  bnsiness,  farming.     Pop.  87, 

Brows  A  Deplkt,  Eds.  "PioxEEn  Fabver." 

Forsyth  (Benjauik)  was  appointed  lieutenant  of  in- 
fantry for  North  Carolina  Apr.  24,  1808,  and  was  captain 
of  riSemen  July  1,  1808;  commanded  in  the  viotorions 
assault  on  Gananoqve,  XT.  C,  Sept.  21, 1812,  and  in  the 
capture  of  a  British  guard  at  Eliiabethtown,  U.  C,  Feb.  7, 
1813,  for  which,  in  the  same  month,  he  was  made  brevet 
lieutenant-oolonel ;  May  27,  1813,  he  was  diatingnished  in 
the  capture  ef  Fort  George,  U.  C,  and  was  killed  at  Old- 
town,  N.  Y.,  June  28,  1814,  in  a  fight  with  the  British  and 
Indians. 

Forsyth  (Jobs),  h.  at  Fredericksbnrg,  Va,,  Oct.  22, 
1780 ;  graduated  at  Princeton  in  1799.  His  father,  a 
Revolutionary  soldier  of  English  birth,  removed  to  South 
Carolina,  and  thence  to  Augusta,  Ga.  John  became  a 
distinguished  lawyer;  was  attorney-general  of  Georgia  in 
1808;  was  in  Congress  1813-18  and  1823-27;  U.  S.  Sena- 
tor 1818-19  and  1829-37;  governor  of  Georgia  1827-29; 
U.  8.  minister  to  Spain  1819-22;  U.  S.  secretary  of  state 
1835-41.     D.  at  Washington,  D.  C,  Oct.  21,  1841. 

Forsyth  (John),  a  son  of  Hon.  John  Forsyth  (1780- 
1841),  well  known  for  many  years  as  editor  of  the  Mobile 


the  first  honor  at  Princeton  in  the  gradnating  class  of  1832 ; 
was  an  offloer  in  the  Mexican  war,  in  which  he  served  with 
distinction,  and  was  U.  S.  minister  to  Mexico  from  1856  to 
1858.  He  was  a  Douglas  elector  in  Alabama  in  1860,  and 
was  one  of  the  three  Confederate  commissioners  to  visit 
President  Lincoln  in  Mar,,  1861.  During  the  war  between 
the  States  he  was  on  the  staff  of  Gen.  Bragg,  and  was  the 
author  of  that  officer's  address  to  the  people  of  Kentucky 
in  1862.  He  has  held  many  important  punlie  positions  in 
Alabama,  and  is  still  editor  of  tne  Mobile  Begitler. 

A.  H.  Stephess. 

Forsyth  (William),  Q.  C,  English  barrister,  b.  in 
1812 ;  educated  at  Trinity  College,  Cambridge ;  graduated 
in  1834;  called  to  the  bar  at  the  Inner  Temple  in  1839, 
and  became  in  1857  queon's  counsel,  and  bencher  of  the  In- 
ner Temple  in  1859.  Is  standing  counsel  to  the  secretary 
of  state  m  council  for  India,  and  since  1868  commissary 
of  the  University  of  Cambridge.  His  work  On  the  Lau 
of  Conqmtition  nith  Creditore  was  published  in  1841 ;  Bor- 
(ean'w,  or  The  Duly  and  Office  of  an  Advocate,  1849 ;  On  the 
Late  relating  to  the  Ciutody  of  Infante,  1850 ;  The  Hietory  of 
Trial  by  Jury,  1852 ;  Napoleon  at  St.  Helena,  and  Sir  ffud~ 
ton  Lowe,  1853;  Life  of  Cicero,  1864;  Caeet  avd  Opinion* 
in  Oontlitutional  Law,  1869 ;  The  Kovelt  and  /foveiiett  of 
the  Eighteenth  Century,  in  illiutration  of  the  Mannert  and 
Morale  of  the  Age,  1871.  He  has  also  contributed  to  the 
Quarterly  and  Edinburgh  Beviewe. 

Forsy'thia  [named  in  honor  of  William  Forsyth  (1TS7- 
1804),  a  Scotch  gardener  and  pomologist],  a  genns  of 
shrubs  of  the  order  Olesoesa.  The  F.  viridiuima  and  F. 
tiupenea,  small  Chinese  shrubs,  now  very  common  in  cul- 
tivation, are  very  hardy,  and  conspicuous  for  their  yellow 
flowers  in  early  spring  before  the  leaves. 

Fort.  See  FoBTiricATioir,  by  Capt.  0.  H,  Ettnsr,  U.  8. 
Army. 

Fort  (Georob  Frasklix),  A.  H.,  M.  D.,  b.  at  Pemberton, 
Burlington  co.,  N.  J.,  May,  1809 ;  graduated  H.  D.  at  the 
University  of  Pennsylvania  1830;  became  a  suooessfnl 
practitioner;  was  governor  of  New  Jersey  1851-54,  and 
was  afterwards  a  judge  of  the  court  of  errors  and  appeals, 
lie  held  other  public  positions,  and  d.  at  New  Egypt, 
Ocean  co.,  N.  J.,  Apr.  22,  1872. 

Fort  (ToMLiirso.x),  M.  D.,  an  eminent  physician,  states- 
man, and  author,  b.  in  Warren  co.,  Oa.,  July  11,  1787;  d. 
in  MilledgeviUe  May  II,  1859.  His  father  was  a  soldier  in 
our  Revolution.  He  took  his  M.  D.  in  1810  from  the  Uni- 
versity of  Pennsylvania,  and  practised  in  MilledgeviUe, 
where  he  acquired  dlatlnction  as  a  physician  and  politician. 
He  commanded  a  company  in  the  Indian  campaign  in 
Florida  in  1812,  and  was  wounded  in  the  kneo.  Endowed 
with  genius,  industry,  and  ambition,  he  soon  became  a 
popular  man,  and  was  elected  to  Congress  1827-29,  He 
published  a  work  on  tho  practice  of  medicine.  Few  in  his 
day  attained  greater  inflnenoe ;  and  none  were  more  sincerely 
deplored  at  his  death,  which  occurred  after  tho  practice  of 
his  profession  for  nearly  half  a  century,      Paul  F.  Eve, 

Fort  Ab'ercrombie,  post-v.  and  military  post  of 
Richland  co..  Dak.,  on  the  Red  River. 

Fort  Ad'ams,  a  fortification  constructed  on  Brenton's 
Point,  entrance  to  Newport  harbor,  R.  I.  This  work, 
planned  and  built  1828-38  by  the  late  Gen.  J.  G.  Totten, 
subsequently  chief  engineer  U.  S.  A.,  is  one  of  the  few 
works  of  the  system  of  sea-coast  defence  designed  to  sus- 
tain a  regular  siege.  Its  land  fronts  ar«  elaborately  ar- 
ranged according  to  the  principles  of  the  art  as  then  ra- 
oeived. 

Fort  An'cient,  post-v.  of  Washington  tp.,  Warren  oo., 
0,,  on  the  Little  Miami  B.  R.    Pop.  43. 

Fort  Ann,  post-v.  and  tp,  of  Washington  co,,  N.  T., 
on  the  Cliamplain  Canal  and  the  Rensselaer  and  Saratoga 
R.  R.  It  is  mountainous  and  has  several  small  lakes.  The 
old  British  Fort  Ann  was  built  in  1709,  and  was  captured 
from  the  Americans  in  1780.  Woollen  goods  and  iron  are 
manufactured  in  this  town.     Pop,  of  v.  639 ;  of  tp.  3329. 

Fort  ArHliackle,  post-v.  of  tho  Chickasaw  Nation,  In- 
dian Territory. 

Fort  Afkinson,  post-v.  in  Washington  tp.,  Winne- 
shiek so.,  la.,  on  the  Chicago  Milwaukee  and  St,  Louis  R.  II. 

Fort  Atkinson,  post-v.,  oap.  of  Jefferson  oo.,  Wis.,  on 
the  Wisconsin  division  of  the  Cnicago  and  North-western 
R.  R.,  on  Rock  River,  near  Lake  Koshkonong.  It  contains 
a  largo  manufactory  of  furniture,  an  extensive  wagon-fac- 
tory, 2  foundries,  a  large  steam  flonring-mill,  and  a  steam 
tannery.  It  has  1  national  bank,  2  weekly  newspapers,  5 
sohools,  5  churches,  and  12  stores.     Pop.  2010. 

W.  D.  Hoard,  Ed.  "The  jErFEBSOR  Consxr  U.<Jios," 

Fort  Barran'cas,  Fla.,  a  small  work  looated  on  the 
N.  «l<i«  of  Panaanola  Rav.  on  tho  bluff  overlookine  the  old 
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Spcniab  fort  San  Carlos  de  Barranoai,  vhloh  may  be  laid 
now  to  form  a  part  of  the  work  above  named,  de«ign«d,  in 
oo^jonotion  with  other  works,  for  the  defenoe  of  Pennoola 
harbor  and  the  U.  8.  navy-yard  therein  located.  In  18tl 
this  fort  was  garrisoned  by  a  small  body  of  artillery  under 
oommand  of  Jfaj.  Adam  Slemmer,  Upon  the  surrender 
of  the  nary-yard  (Jan.,  18S1)  by  Com.  Armstrong  of  the 
nary,  M^.  Slemmer  abandoned  this  work,  and  suooeeded 
in  transferring  his  oommand  to  the  more  important  work. 
Fort  Piokens,  on  Santa  Rosa  Island,  opposite.  Barrancas, 
falling  into  the  hands  of  the  Confederates,  was  held  until 
the  eraoaation  by  them  of  Peosacola  in  the  following 
year. 

Fort  Bar'ard,  post-r.  of  Grant  eo.,  N.  H. 

Fort  Bead«  eonnty  of  Texas,  intersected  by  the  Braxos 
Hirer,  Area,  920  sqnare  miles.  It  contains  much  fertile 
but  heavy  clay  prairie  and  a  large  area  of  productive  bot- 
tom-land, which  is  well  timbered.  Cattle,  com,  sugar,  and 
eotton  are  produced.  It  is  traversed  by  the  Buffalo  Bayou 
Braios  and  Colorado  R.  R.     Cap,  Richmond.    Pop,  7111. 

Fort  Bea'ton,  post-r.,  eonnty-seat  of  Chotean  co., 
Mont.,  on  the  left'  bank  of  the  Hissonri  River,  at  the  head 
of  steamboat  navigation,  2&08  milM  alrave  8t.  Looii  and 
10  miles  below  the  Great  Falls. 

Fort  Bid'well,  po>t-r.  of  Modoc  so.,  Cal,,  ISO  miles 
E.  of  Yreka. 

Fort  Branch,  post- v.  of  Gibson  co,,  Ind,,  on  the  Bvans- 
villc  and  Crawfordsville  R.  B. 

Fort  Brid'ger,  post-v.  and  military  station  of  Uintah 
eo.,  Wy.,  in  a  wide  plain  at  the  base  of  the  Uintah  Moun- 
tains, is  more  than  6000  feet  above  the  sea-level.  It  is  10 
miles  S,  B,  of  Carter,  a  station  on  the  Union  Paeiflo  R,  R, 
lat.  U"  IV  12"  N.,  Ion.  IIO"  88'  88"  W. 

Fort  Calhona',  tp,  and  post-v.  of  Washington  oo., 
Ret).,  on  the  Missouri  River  and  the  Omaha  and  North- 
western R.  R.,  21  mile*  above  Omaha.  Here  stood  the 
old  Fort  Calhonn,  now  abandoned.  P.  of  T,  238 ;  of  tp.  888. 

Fort  Car'roll,  an  unfinished  casomated  work  built 
upon  an  artificial  foundation  in  the  Patapsco  River,  about 
8  miles  below  Baltimore,  for  the  defence  of  the  ehannel  of 
tpproaeh  to  that  port. 

Fort  Cas'well,  an  enclosed  brick  work  on  Oak  Island, 
at  the  mouth  of  Cope  Fear  River,  N.  C. ;  commenced  1826. 
On  the  secession  or  North  Carolina  this  work  fell  into  the 
bauds  of  the  Confederates,  by  whom  it  was  held  until  the 
foil  of  Fort  Fisher  (Feb.,  1865],  when  it  was  abandoned 
sad  blown  up.     It  has  not  yet  been  repaired  (1874). 

Fort  Chis'well,  tp.  of  Wythe  <o.,  Ya.  It  contains  a 
partof  WrTHBViij,E(wnioh  s«e),  the coonty-seaC    P.1034, 

Fort  Clark,  connty-seat  of  Kinney  «o.,  Tex,  Pop,  895, 
(P,  0.  name,  BRACKEmviLLK.) 

Fort  Clinch,  an  unfinished  fortification  on  the  N.  end 
of  Amelia  Island,  Fla.  It  defends  the  entrance  into  Cum- 
berland Soand.  It  was  seised  by  the  Confederates  in  1861, 
but  abandoned  to  the  Federal  forces  Mar.  2, 1862.  It  i;as 
the  first  of  the  captured  U.  8,  forts  to  be  repossessed  by  the 
militory  of  the  U.  8. 

Fort  Col'lins,  post-v.,  cap.  of  Larimer  co.,  Col,,  on  the 
Cache  la  Poudre  River,  60  miles  N.  W.  of  Denver.  It  has 
an  excellent  water-power,  1  grist-mill,  and  other  mannfso- 
tories  in  eonrse  of  eoBstrnotion ;  1  newspaper,  the  only  one 
in  the  eoonty,  and  a  circulating  library.  The  Colorado 
AgrietUtnral  College  is  located  here,  and  two  parks  are 
already  laid  out.  The  town  is  rapidly  building  up.  Prin- 
eipal  boainesB,  agriculture, 

J.  8.  McClbllasd,  Ed.  "Labimcb  Co.  Exprbw," 

Fort  Cofaimbns.    See  GovaRifOR'i  Islakd,  N,  Y, 

Fort  Col'TiUe,  post-v.,  county-seat  of  Stevens  oo.. 
Wash.  Ter,,  on  the  E.  bank  oF  the  Columbia  River.  It  is 
an  old  trailing-station  of  the  Hudson's  Bay  Company. 
Pop.  67  (garrison). 

Fort  Con'cho,  post-v.  of  Bexar  co.,  Tex. 

Fort  Constitn'tion,  a  new  enclosed  pentagonal  ease- 
mated  work  in  Portsmouth  harbor,  N.  H.,  for  the  defence, 
in  eoqjnnotion  with  other  works,  of  that  port  and  the  V.  8. 
navy-yard  therein  located ;  commenced  inr  1863,  on  the  site 
of  an  old  work  of  same  name. 

Fort  Cov'ington,  tp.  and  post-v.  of  Franklin  co.,  N.  Y., 
15  miles  S.  W.  of  Malone,  and  on  the  navigable  Salmon 
River,  5  miles  from  its  mouth  and  1  mile  from  the  Canada 
line.  The  village  has  66  business-houses,  3  hotels,  4  chnrobes, 
a  weekly  newspaper,  and  an  academy.  Dairying  and  farm- 
ing are  the  leading  interests.  Fort  Covington  is  memor- 
able for  the  sufferings  of  the  U.  8.  army  at  this  point  in  tho 
winter  of  1813-14,     Pop.  963;  of  tp.  2436. 

W.  E.  Haxson,  PiMiP,  "  St.  Lawbih oa  Vi.llbv  Ruobd," 


Fort  Craig,  post-v,  of  Socorro  oo.,  N.  M.,  SS  miles  8. 
of  Soeorro  and  on  the  Rio  Grande. 

Fort  Cnm'mingS,  post-v.  of  Grant  co.,  N.  M,,  50  miles 
N.  N.  W.  of  Bl  Paa>, 

Fort  D.  A.  Rns'sell,  a  military  station  in  Laramia 
CO.,  Wy.  Ter.,  Smiles  from  Cheyenne,  with  which  it  is  con- 
nected by  a  branch  of  the  Union  Pacific  R.  R.  There  are 
near  by  extensive  U,  S,  storehouses,  Lat.  41°  8'  N,,  Ion, 
104°  45'  W. 

Fort  Sa'vis,  post-v.  of  Presidio  co.,  Tex.    Pop.  615. 

Fort  Del'aware,  a  oasemated  fort  (built  1835-60)  on 
Pea  Patch  Island,  opposite  Delaware  City,  for  the  defence 
of  Delaware  River  and  the  port  of  Philadelphia  against 
maritime  attack.  It  is  situated  in  Red  Lion  hundred,  New 
Castle  CO,,  Del,  During  the  civil  war  it  was  a  place  for  the 
oonflnement  of  Confederate  prisoners. 

Fort  Bodge,  a  city,  cap.  of  Webster  eo.,  la.,  on  the 
Des  Moines  River,  at  the  junction  of  the  Dubuque  and 
Sionx  City  and  the  Des  Moines  R.  Bs,  It  has  7  churches, 
1  large  graded  school,  1  Catholio  seminary,  2  weekly  and 
1  monthly  newspaper,  2  national,  1  savings,  and  1  private 
bank,  a  foundry,  a  furniture-factory,  1  steam  and  1  water- 

Sower  grist-mill,  1  plaster  and  stucco  mill,  several  hotels, 
ne  quarries  of  boilding-stone,  large  deposits  of  gypsum, 
ooa],  nre-olay,  and  water-lime,  1  blind-factory,  and  1  gen- 
eral repair-shop  with  steam-power.     Pop.  3095, 

8,  R,  Traix,  Eo.  "Fort  Dodoi  Tihxs," 

Fort  Dodge,  tp,  and  military  post  of  Ford  co.,  Kan, 
The  tp,  includes  Dodgo  City,  the  connty-seat,  on  the  At- 
chison Topeka  and  Santa  F«  R,  R,,  852  miles  W.  S,  W,  of 
Atchison,     Pop.  427. 

Fort  Dnn'can,  a  military  post  at  Eagle  Pass  on  the 
Rio  Grande,  in  Maverick  Co.,  Tex.     Pop.  294. 

Fort  Dnqneane.    See  Pittsburq, 

For'te  [It.],  in  mnsio,  loud,  strong.  It  is  generally 
marked  /.  Mtwm  forte  is  a  medium  degree  of  loudness, 
marked  «•/.  Fortittimo  ia  the  superlative,  very  loud, 
marked /i;  or  sometimes /i/. 

Fort  Bd'ward,  tp,  and  post-v,  of  Washington  co,, 
N,  Y,,  on  the  E,  l>ank  of  the  Hudson  River,  and  on  the 
Rensselaer  and  Saratoga  R.  R,  at  the  junction  of  the  Glen's 
Falls  branoh,  28  miles  N,  of  Troy,  on  tlie  Champlain 
Canal,  A  dam  900  feet  long  and  27  feet  high  crosses  the 
Hudson,  and  affords  great  water-powor.  The  village  is 
finely  situated,  has  a  seminary  and  eollegiate  institute,  3 
national  and  1  State  bank,  2  weekly  newspapers,  and  ex- 
tensive manufactures  of  iron,  lumber,  castings,  maehinety, 
stoneware,  and  other  kinds  of  goods.  Fort  Edward  has 
some  remnants  of  the  old  fort  of  this  name.  The  first 
fortification  here  was  built  in  1709;  another  and  larger 
one  in  1755,  called  Fort  Lyman,  but  the  present  name  was 
soon  substituted  in  honor  of  Edward,  duke  of  York.  It 
was  a  point  of  importance  during  the  old  French  and  Indiau 
ware,  and  was  occupied  during  the  Revolution  by  British 
and  Americans  in  turn.     Pop,  of  v,  8492 ;  of  tp.  6125, 

Fort  Ellis,  a  military  post  in  Gallatin  co.,  Mon.,  on 
the  E.  bank  of  Mill  Creek,  3  miles  above  Boteman.  It  is 
beautifully  situated  in  a  pleasant  and  fertile  region,  abound- 
ing in  good  lignitlo  coal. 

Foit  E'rie,  post-v.  of  Bertie  tp,,  Welland  CO.,  Ontario, 
Canada,  on  Lake  Erie,  at  the  head  of  the  Niagara  River, 
opposite  Buffalo,  N.  T.,  with  which  it  is  connected  by  a 
railroad  bridge.  It  is  on  the  Great  Western  Railway,  Pop. 
about  1000. 

For'teacne  (CHicaiSTEn  Sax  del  PABxiirBOlt),  English 
statesman,  b,  in  1823 ;  graduated  B,  A,  at  Christ  Church, 
Oxford  University,  in  1844 ;  took  the  ohaDcellor'a  prise  for 
the  English  essay  in  1846;  has  been  a  Liberal  member  of 
Parliament  for  the  county  of  Lowth  from  1847 ;  was  a  lord 
of  the  treasury  1854-55;  under-secretary  of  state  for  the 
colonies  1867-68  and  1859-66,  Was  made  chief  secretary 
for  Ireland  Nov.  20, 1866,  and  again  in  Deo.,  1868,  having 
been  sworn  a  privy  councillor  in  1864.  In  Dec.,  1868, 
was  a  member  of  Mr,  Gladstone's  cabinet,  and  Jan.,  1871, 
president  of  the  Iward  of  trade. 

Fortesene  (Rt.  Hon,  Hdsb),  Earl,  English  statesman 
and  author,  b.  Apr.  4, 1818;  educated  sit  Harrow;  entered 
Parliament  in  1841;  in  Dee,,  1854,  was  chosen  for  Mary- 
lebone ;  reaigoed  and  was  called  to  the  upper  House  for  his 
father's  barony  of  Fortesene  Dec,  5,  1859,  suooeeding  as 
third  earl  Sept.  14, 1861.  In  1846-47  was  a  lord  of  the 
treasury,  secretary  of  the  poor  law  board  1847-51,  besides 
being  chairman  of  several  successive  metropolitan  com- 
missions of  sewers.  Retired  from  Parliament  after  1868 
in  oonseqnenoe  of  ophthalmia,  contracted  in  visiUng  a 
hospital  with  a  view  to  his  suocessful  parliamentary  motion 
for  sanitary  reform,  having  lost  one  eye  and  having  suf- 
fered in  the  other.    He  has  written  Th*  Health  of  Toim* 
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(IS44),  Qffkial  Salari—  (1862),  S*prt»mtatn*  Stt/Oovtrn- 
wuHt/orIke  Melropotit{lSii),  Parliammtary  R^orm  (IS&O), 
Public  SekaoU/or  th*  MiddU  Clanti  (1884). 

Fortescne  (Sir  Johx),  English  ohief-jastioe  of  the 
king'a  benoh,  b.  probably  sbont  1395,  baaame  serjaant-at- 
law  142S ;  one  of  the  king'i  aeijeanta  in,  Easter,  1441 ; 
ohief-jostiee  Jan.  2S,  1442,  to  Eaater,  1460  ;  escaped  with 
Ilonry  VI.  into  Scotland  at  the  end  of  Mar.,  1401 ;  was 
attainted  of  high  treason  1463 ;  esoaped  with  Queen  Mar- 
garet to  the  Continent ;  was  pardoned  by  Edward  IV.  Oct., 
1473,  and  was  living  in  Feb.,  1476.  Wrote  On  tlu  Praita 
of  Brltlih  Laum,  in  Latin,  between  1461  and  147S. 

Fort  Fair'fleld,  post-r.  and  tp.  of  Arooitook  oo..  Me., 
on  the  Kew  Brunswick  line.  It  has  3  ehnrches,  and  mann- 
focturea  of  lumber,  carriages,  etc.  A  fort  was  built  here 
during  the  so-called  "Aroostook  war"  (1839).     Pop.  1893. 

Fort  Fet'terman,  a  military  station  and  post-r.  of 
Albany  oo.,  Wy.,  on  the  S.  bank  of  the  North  Tlatte,  at 
the  mouth  of  La  Poele  Creek.  Lat.  42°  49'  8"  N.,  Ion. 
105°  27'  3"  W. 

Fort  Fish'er.  In  the  spring  of  1M$  the  only  import- 
ant seaport  remaining  open  to  the  Oonfsderates  was  that 
of  Wilmington,  N.  C,  which,  from  the  peooliaritiea  of  the 
harbor,  could  only  be  efiectnaliy  closed  by  the  capture  of 
its  strong  defensive  earthwork,  Fort  Fisher,  situated  upon 
the  peninsula  between  Cape  Fear  RiTer  and  the  Atlantic 
Ocean,  about  1^  miles  N.  E.  of  Federal  Point.  The  work 
presented  two  fronts:  the  flrst,  or  land-front,  running 
across  the  peninsula,  at  this  point  700  yards  wide,  was  480 
yards  in  length ;  while  the  second,  or  sesi-front,  ran  ttom 
the  right  of  the  first,  parallel  to  the  beach,  to  the  Mound 
Battary,  a  distance  of  1300  yards.  The  land-front  was  in- 
tended to  resist  any  attack  from  the  N,  the  saa-front  to 
firerent  an  enemy's  vessels  fVvm  running  through  New  In- 
ot  or  landing  troops  on  Federal  Point.  For  6  miles  N.  of 
Federal  Point  this  paninsnla  is  sandy  and  low,  not  rising 
more  than  15  feet  aiiOTe  high  tide,  tha  interior  alrannding 
in  fresh-water  swamps,  often  wooded  and  almost  impass- 
able, while  much  of  the  dry  land  to  within  half  a  mile  of 
the  fort  is  covered  with  a  low  undergrowth,  azoapt  a  strip 
about  300  yards  wide  along  the  sea-shora.  To  secure  pos- 
session of  this  fort  a  formidable  fleet  was  oolleoted  in 
Hampton  Roads,  from  which  point  it  started  Dec  13, 1864, 
arriving  off  Federal  Point  on  the  evening  of  the  15th,  but, 
owing  to  storms  and  other  aanaes,  it  was  not  until  the  23d 
that  everything  was  in  readiness.  The  troops  forming  tha 
land-force  of  the  aspedition  were  from  -Oan.  Butler's  com- 
mand, who  aooompanied  them,  and  indeed  took  command 
of  them,  though  Oen.  Grant  had  intended  Oen.  Weitial  to 
eontrol  their  operations.  Among  the  preparations  made 
by  Gen.  Butler,  and  from  the  eflocts  of  whioh  great  results 
were  anticipated  by  him,  was  the  filling  of  a  vessel  wiUi 
powder  (21a  tons),  to  be  exploded  as  near  the  fort  as  it 
could  ba  brought.  At  1}  a.  h.  (Deo.  24)  the  boat  having 
been  towed  to  within  200  yards  of  the  shore,  and  1000 
yards  from  the  nearest  point  of  the  fort,  the  whole  mass 
of  powder  was  instantaneously  ignited,  but  the  effect 
was  unimportant.  At  11}  A.  x.  the  fleet  opened  fire  upon 
the  fort,  silencing  its  guns  in  an  hour  and  a  quarter.  At 
7  A.  H.  (25th)  the  bombardment  was  renewed,  under  cover 
of  whioh  a  portion  of  the  troops  were  disembarked,  and 
a  reconnaissance  pushed  to  within  150  yards  of  the  fort. 
Gens.  Butler  and  Weitzel  both  agreeing  that  an  assault 
with  their  foroe  was  impracticable,  the  troops  were  there- 
upon re-embarked,  and  returned  to  the  .Tames  River.  The 
fleet,  however,  remaining  off  Fort  Fisher,  Oen.  Grant  de- 
termined to  renew  the  attempt.  Accordingly,  Jan.  2-3, 
1865,  a  foroe  of  8000  men  was  collected  at  Bermuda  Hun- 
dred, to  the  command  of  which  Gen.  A.  H.  Terry  was  as- 
signed. Embarking  on  the  4th  and  5tb,  the  transports 
rendeivonsed  off  Beaufort,  N.  C,  on  the  8th,  where  they 
were  detained  until  the  12th,  arriving  off  Federal  Point 
that  night.  At  8  A.  h.  (ISth)  the  disembarkation  was 
eommencoil  under  cover  of  the  fire  of  the  fleet,  and  com- 
pleted by  3  p.  M.,  pickets  in  the  mean  time  having  been 
thrown  oat,  encountering  the  outposts  of  the  enemy.  Gen. 
Terry's  flrst  object  after  landing  was  to  throw  a  strong  de- 
fensive line  across  the  peninsula  above  tha  fort,  to  guard 
against  an  attack  tnm  the  rear.  A  favorable  position  was 
finally  discovered  about  2  miles  from  tha  work,  and  occu- 
pied by  2  A.  ir.  of  the  14th  ;  by  8  o'clock  a  good  breast- 
work was  constructed  from  the  river  to  the  sea.  The  Are 
ttom  the  fleet,  wbiah  had  been  maintained  dating  the  night 
of  the  13th,  was  eontinned  throaghont  that  of  the  14th. 
On  the  afternoon  of  the  14th,  Curtis's  Inigada  was  pushed 
to  within  600  yards  of  tha  fort,  and  a  oarMtkil  reoonnais- 
sance  made,  disclosing  the  fact  that  the  <h>nt  of  the  work 
had  been  serionsly  injured  by  tha  naval  fire ;  wbaranpon 
an  assault  was  determined  upon  for  the  next  day.    By  day- 


in  position.  The  plan  of  attack  was  for  the  army  to  as- 
sault the  W.  end  of  the  land-faoe,  while  a  column  of  sail- 
ors and  marines  should  assault  the  N.  E.  bastion.  At  8 
A.  H.  all  the  vessels,  except  a  division,  opened  their  firo, 
whioh  continued  till  3.25  P.  v.,  when  the  signal  was  given 
to  ebaogs  the  direction  of  their  fire  to  the  upper  batteries, 
and  the  attack  was  commenced  by  the  sailors  on  one  side 
and  the  soldiers  on  the  other.  The  former,  numbering  2000 
sailors  and  marines,  under  Capt.  K.  R.  Breese,  advanced 
gallantly  up  the  beach  to  the  attack,  but  were  exposed  to 
so  severe  a  fire  that,  after  heavy  loss,  they  were  with- 
drawn. In  the  mean  time,  Ourtis's  brigade,  leading  tha 
assault  on  the  land-faoe,  haid  passed  through  the  palisades 
and  effected  a  lodgment  on  the  parapet.  Gen.  Ames,  com- 
manding the  assaulting  division,  now  ordering  Penny- 
{ (acker's  brigade  up  to  support  the  advance,  his  line  over- 
apped  Cnrtis's  right,  and  the  enemy  were  driven  from 
the  palisading  whioh  extended  tnm  the  land-faoe  to  tha 
rirer;  than,  pushing  to  the  left,  tha  two  brigade*  drove  the 
anamy  fh>m  about  ona-qnarter  of  tha  land-teee.  Ball's 
brigade  was  now  moved  up  between  the  work  and  the  river, 
wbare,  tboagh  there  was  no  regular  parapet,  abundant  oov  er 
was  afforded  by  excavations,  ruins,  etc.,  and  by  the  huge 
traverses,  from  behind  which  latter  the  enemy  stubbornly 
contested  the  advance,  using  them  as  breastworks;  nine 
of  these  were  successively  carried  by  hand-to-hand  fight- 
ing of  the  most  desperate  character;  Terry  in  the  mean 
time  ordering  Abbott's  brigade  into  the  work.  The  fight- 
ing for  these  traverses  was  continued  till  9  p.  M.,  when,  two 
more  of  them  being  eanied,  a  portion  of  Abbott's  brigade 
drove  the  enemy  from  thair  last  remaining  stronghold,  and 
the  oocupation  of  the  work  was  completed.  The  enemy 
were  pursued  to  Battery  Buchanan,  which  was  also  cap- 
tured, with  its  garrison,  among  them  Oen.  Whiting,  the 
Confederate  commander.  Terry  took  2083  prisoners,  169 
pieces  of  heavy  artillery,  and  many  small-arms.  The 
Union  loss  was,  in  killed,  110,  wounded,  536.  CuxinK  the 
night  of  the  16th  and  17th  the  enemy  abandoned  and  olcw 
op  Fort  Caswell  and  all  their  extensive  works  at  Smithville 
and  Reeves's  Point,  thus  abandoning  control  of  the  mouth 
of  Cape  Fear  River. 

Fort  FootO)  Potomac  Rirer,  Md.,  an  enclosed  barbette 
work  with  exterior  batteries,  forms  the  inner  line  of  de- 
fence of  the  channel  of  approach  by  water  to  Alexandria 
and  Washington.  This  work  was  constructed  during  the 
civil  war  for  the  pnrposa  of  defending,  in  oonneotion  with 
Battary  Rodgers  at  Alexandria,  the  water-approach  to  the 
city.  It  is  situated  6  miles  ImIow  Washington,  on  a  com- 
manding bluff  of  the  Maryland  shore,  100  feet  dbove  the 
rirer. 

Fort  Fred  Steele,  a  military  post  and  post-v.  of  Car- 
bon CO.,  Wy.,  on  the  Union  Pacific  R.  R.  Sleration,  6840 
feat.  Hare  tha  railroad  crosses  the  North  Platte  by  a  sub- 
stantial bridge. 

Fort  Gaineii  post-v.,  oonnty-saat  of  Clay  oo.,  6a.,  on 
the  narigable  Chattahoochee  Rirer  and  on  a  branch  of  the 
Central  R.  R.  of  Georgia.  It  has  a  commanding  position, 
and  a  good  trade  in  cotton.  There  are  numerous  ancient 
artificial  mounds  in  the  vicinity.     Pop.  758. 

Fort  Gaines,  an  enclosed  pentagonal  work  for  defence 
of  the  sea-entrance  to  Mobile  Bay,  on  the  E.  end  of  Dauphin 
Island,  Mobile  Bay,  Ala. ;  commenced  1848  on  the  site  of 
old  Fort  Tombigbae. 

Fort  Gartaad)  a  military  post,  post-v.,  and  one  of  tha 
principal  towns  of  Costilla  oo.,  CoL,  on  the  Rio  Grande,  90 
miles  S.  W.  of  Pueblo. 

Fort  Gar'rr,  the  oap.  of  Manitoba  and  the  N.  W. 

Srovinces  of  Canada,  is  situated  on  the  W.  bank  of  the 
led  Rirer  of  the  North  (in  Manitoba),  just  below  the 
mouth  of  the  Assiniboin,  1110  miles  W.  N.  W.  of  Toronto 
and  480  miles  from  Dniuth.  At  the  lower  or  stone  Fort 
Garry  the  Canadian  Pacific  R.  B.  will  cross  the  Red  River. 
Fort  Garry  is  the  seat  of  the  Anglican  bishop  of  Rupert's 
Land.     Elevation  above  sea-level,  64U  feet. 

Fort  George,  a  fortifloation  In  Inverness-shire,  Soot- 
land,  on  a  spit  of  land  Jutting  out  unto  the  Frith  of  Moray, 
was  built  in  1746  to  keep  the  Highlanders  in  subjection. 
Fort  George  (near  Lake  George).  See  Fort  William 

BlNBT. 

Fort  Glb'son,  post-v.  and  military  post  of  the  Cbera- 
kee  Nation,  Indian  Territory,  on  the  Neosho  Rirer,  near 
its  Junction  with  the  Arkansas,  near  the  Missouri  Kan- 
sas and  Texas  R.  R.,  166  miles  N.  N.  E.  of  Denison,  Tex. 

Fort  Gor'geii  an  enclosed  irregular  hexagon  casematcd 
work,  with  exterior  demilune,  on  Hog  Island  Ledge,  Port- 
land harbor.  Me. ;  commenced  in  1867. 

Fort  Gra'tiot»  tp.,  post-v.,  and  miliUry  post  of  6L 
Clair  CO.,  Mich.,  at  the  outlet  of  Lake  Huron,  opposite 
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Fort  GriTfin,  post-T.  of  Bhaokelford  ao.,  Tax.  f.  207. 
Fort  GTis'wold,  an  open  barbette  battery  on  Oroton 
Hill,  E.  bank  of  the  Thamei  Kiver,  oppoalte  New  London, 
Conn.  In  1781  the  traitor  Arnold  oonoootadan  expedition 
into  Connectioat,  burning  the  town  of  New  London  and 
manaering  the  garriion  of  this  fort.  A  oommemoratire 
mooament  haa  been  ereoted  near  the  site. 

Forth,  a  river  of  Scotland,  risea  from  two  different 
branohea,  the  Arendhn  and  the  Dnehray,  which  unite  at 
Aberfojrle.  It  then  paaaea,  with  many  windinga  and  lin- 
aoaitiea,  through  the  moat  piotureaqne  and  romantio  part 
of  Scotland,  by  Stirling,  and  a  little  abore  Alloa  It  emptiea 
itaelf  into  the  arm  of  the  North  Sea  called  the  Frith  of 
Forth,  It  la  navigable  for  veaeela  of  100  tona  to  Stirling, 
and  to  Alloa  for  veaaela  of  SAO  tona.  It  ooramnnioatea  with 
the  Clyde  through  a  canal  38  milea  long. 

Fort  Hal'leck,  a  military  poat  of  Blko  co.,  Not.,  near 
the  Humboldt  River  and  the  Central  Paciflo  B.  K. 

Fort  Halleck,  poat-v.  and  military  poat  of  Carbon 
CO.,  Wy. 

Fort  Ham'llton,  poat-v.  and  fort  on  the  E.  ahore  of 
the  Narrowe,  the  principal  entrance  to  New  York  harbor, 
and,  in  ooi^unetiou  with  Fort  Lafayette  and  the  worka  on 
the  oppoaita  ahore  (Staten  labmd),  intended  to  defend  that 
entianoe.  It  ia  in  New  Utreoht,  Kinga  eo.,  Long  laland, 
N.T. 

Fort  Harder,  tp.,  poat-v.,  and  military  poat  of  Ella- 
worth  CO.,  Kan.,  on  the  Kanaaa  Pacific  R.  R.,  180  milea  W. 
of  Lawrenoe.     Pop.  293. 

Fort  Hays,  tp.  and  military  poat  of  Ellia  oo.,  Kan. 
Pop.  320.  The  aituatioa  ia  beautiful  and  oommanding. 
It  la  on  Big  Creek,  oppoalte  Haya  City,  on  the  Eanaoa 
Pacific  R.  R.,  350  milea  W.  of  Lawnoce. 

Fort  Hen'ry,  a  v.  of  Granville  tp.,  Mercer  oo.,  0. 
Pop.  153. 

Fort  Hen'rr  and  Fort  Don'elson,  two  Confederate 
worka,  the  farmer  on  the  right  bank  of  the  Tenneaaee 
Kiver,  the  latter  on  the  left  bank  of  the  Cumberland  River, 
about  40  milea  fh>m  where  theae  rivera  empty  into  the 
Ohio,  diatant  tnm  each  other  about  12  milea,  and  con- 
nected by  a  direct  road.  A  combined  land  and  naval  at- 
tack for  the  reduction  of  theae  worka  having  been  deter- 
mined npon,  the  naval  force  waa  entmated  to  Com.  A.  H. 
Foole,  and  the  land  force,  numbering  about  15,000,  aaaigned 
to  Brig.-Oen.  V.  B.  Grant.  On  Feb.  2, 1862,  the  naval  fleet 
left  Cairo,  followed  by  the  troopa  in  tranaporta,  arriving 
next  morning  off  Fort  Henry,  wnero  it  had  been  reaolved 
to  make  the  firat  attempt.  Thia  fort  waa  defended  by  17 
gnna  and  about  8000  men,  under  the  command  of  Brig.- 
Qen.  Tilghman.  After  landing  the  troopa  and  making 
reconnoiaaancea,  the  morning  of  Feb.  8  waa  aettled  npon 
for  the  combined  attaok;  which  waa  accordingly  com- 
menced at  noon  by  the  navy,  the  army  having  atorted  an 
hoar  earlier  with  the  expeotation  of  cutting  off  the  retreat 
ahoold  the  fire  of  the  navy  compel  the  enemy  to  abandon 
the  poattion ;  bat  Com.  Foote  attacked  with  auoh  vigor  aa 
to  compel  the  aurrender  of  the  work  in  but  little  more  than 
one  hour,  while  the  aroiy,  being  delayed  by  the  condition 
of  the  roada,  did  not  arrive  till  aome  time  later;  the  Con- 
federate garriaon  meanwhile  eacaping  to  Fort  Donelaon, 
with  the  exception  of  about  80  or  70  men,  beaidea  Gen. 
Tilghman  and  hia  ataff,  who  aurrendered  with  the  work. 
After  waiting  a  anffieient  time  to  repair  the  damage  aus- 
t^ned  by  the  gunboata.  Gen.  Grant  on  the  12th  moved 
with  hia  army  toward  Fort  Donelaon,  arriving  before  that 
work  the  aame  afternoon.  In  the  mean  time  the  garriaon 
at  Fort  Donelaon,  eonaiating  mainly  of  tboae  who  had  ea- 
eaped  from  Fort  Henry,  had  been  reinforced  on  the  9th  by 
the  oommand  of  Gen.  Pillow,  and  on  the  12th  by  that  of 
Gen.  Boekner  from  Bowling  Green,  and  on  the  following 
day  by  the  brigade  of  Gen.  J.  B.  Floyd,  who,  being  the 
aenior  oflloflr,  asaumed  command.  Thia  work,  while  it 
oommanded  well  the  river-fW>nt,  waa  unprotected  againat 
an  attaok  in  the  rear  or  huad-front,  the  aite  being  oom- 
manded by  high  gronnd,  whioh  waa.  however,  aecured 
and  fortified  before  the  arrival  of  the  ITnion  forcea.  Gen. 
Grant  at  once  proceeded  to  inveat  the  Confederate  linea, 
and  early  on  the  morning  of  the  13th  opened  a  vigorona 
cannonade,  followed  in  the  afternoon  by  an  aaaanlt,  which 
waa,  however,  repalaad  with  oonaidemble  loaa.  On  the 
I4th  reinfoToementa  to  the  number  of  10,000  reached 
Grant,  together  with  the  fleet  of  Com.  Foote,  and  a  com- 
bined attack  waa  determined  npon.  Being  unable  to  get 
the  new  troopa  in  poaition,  the  fleet  opened  the  attaok 
alone  in  the  aitamoon,  but  after  an  hour  and  a  half,  during 
whioh  time  every  gunboat  waa  diaabled  and  54  men  killed 
and  wounded,  the  fleet  waa  compelled  to  retire.  Gen. 
Grant  now  proceeded  to  complete  hia  line  of  idveatment 
and  await  the  reinforcement  of  hia  army.  The  Confederate 


oommandara,  however,  realiiing  their  danger,  had  agreed 
npon  a  vigoroua  attaok,  by  which  it  waa  hoped  to  aocure 
an  avenue  of  retreat  to  Naahville;  whioh,  intended  aa  a 
aurpriae,  waa  commenced  at  5  A.  v.  on  the  15th,  but  waa 
met  by  a  fire  from  the  Federal  foroe,  and  a  battle  enaued 
with  varying  aucoeaa  until  about  3  p.  v.,  when  a  final  ad- 
vance waa  ordered  by  Gen.  Grant  along  tho  whole  line, 
which  drove  the  Confedoratoa  back  to  their  own  linea, 
while  on  the  left  a  poaition  waa  gained  within  the  Con- 
federate worka.  Tho  loaa  on  each  aide  during  thia  day'a 
conflict  wag,  in  killed  and  wounded,  about  2000.  Gen. 
Grant  now  made  hia  preparationa  for  a  general  attack  the 
next  morning;  which,. however,  waa  not  executed,  for  dur- 
ing tho  night  the  Confederate  oommandera,  finding  the 
Union  lino  of  Inveatment  completely  i«atored,  had  deter- 
mined upon  a  aurrender.  Pillow  refnaed  to  consent  to  a 
capitulation,  while  Floyd  acknowledged  that  "peraonal 
reaaona"  prevented  him  from  aoeeding  to  anoh  a  deciaion, 
thna  devolving  the  aurrender  upon  Buokner.  During  the 
night  Floyd  managed  to  eaoape  by  ateamera  with  aome 
1500  of  hia  own  command,  aa  did  Pillow  and  hia  ataff,  alao 
Gen.  Forreat  with  300  or  400  men,  by  the  river-road.  At 
dawn  of  the  16th,  Bn(^nor  addreaaed  a  communication  to 
Gen.  Grant,  aaking  tho  appointment  of  commiaaionon  to 
aettle  upon  terma  of  capitulation  and  an  armiatico  until 
noon;  to  which  Grant  aent  hia  famoua  reply:  "No  terma 
other  than  unconditional  aurrender  can  be  accepted.  I 
propoae  to  move  immediately  npon  your  worka."  Buck- 
ner,  having  no  alternative,  accepted  theao  terma.  About 
10,000  priaonere,  48  gnna,  and  large  quantitiea  of  ammu- 
nition and  auppliea  fell  into  Qrant'a  hands. 

Fort  How'ard,  city  of  Brown  oo.,  Wia.,  on  the  Chicago 
and  North-woatem  R.  R.  and  on  the  W.  aide  of  Fox  River, 
near  ita  month,  oppoaite  ibo  city  of  Green  Bay,  It  haa  a 
national  bank,  2  nawapapera,  3  machine-ahops  and  found- 
riea,  a  large  elevator,  6  churohea,  8  railroada,  12  hotela, 
2  boiler-ahopa,  many  large  buaineaa-houaea,  2  parka,  a  fine 
harbor,  nnmeroua  lumber  mannfaotoriea,  and  an  extenaivs 
trade.  More  than  40  lumber  and  shingle  miila  market 
their  prodnota  here  to  the  annual  amount  of  79,000,000  feat 
of  lumber,  beaidea  over  200,000,000  ahinglea  and  6,000,000 
atavea.     Pop.  2462.  C.  J.  Pratt,  Ed.  "  Hebald." 

Fort  Hnn'ter,  poat-v.  of  Florida  tp.,  Montgomery  co., 
N.  .Y.,  on  the  Mohawk,  E.  of  the  mouth  of  Schoharie 
Creek.  It  ia  on  the  aite  of  an  old  Indian  fortifiaation.  A 
Britiah  fort  waa  built  here  in  1711.    Pop.  200. 

Fortifica'tion.  Fortification,  or  the  art  of  rendering 
a  military  position  defenaible  against  the  attacks  of  su- 
perior numbers,  is  usually  divided  into  two  branches — per- 
manent fortification  and  field  or  temporary  fortification. 
Permanent  fortifieationa  aro  conatmoted  to  defend  a  poai- 
tion of  permanent  importance,  and  are  made  of  durable 
materiala.  Field  fortifieationa  are  intended  to  aerra  a  tem- 
porary purpoae,  and  the  materiala  employed  are  thoae 
found  most  ready  at  hand.  The  prinoiplea  of  the  art  are 
eaaentially  the  aame  in  both.  Permanent  fortifieationa 
being  the  more  elaborate,  it  will  be  convenient,  in  a  brief 
exposition  of  the  aubject,  to  conaider  that  branch  first.  It 
will  bo  necesaary  to  aaaume  that  the  reader  is  acquainted 
with  the  elementary  terma  employed. 

I.  Pbrharkht  FoBTiricATioa. 

Oeneral  D^fiiUtioiu. — A  modem  fbrtreas  usually  oonaiata 
of  an  enoloaure  of  earth  and  maaonry,  oalled  the  enceinte, 
or  body  of  the  plaoe,  aecured  by  a  citadel  within,  and 
atrengthened  by  worka  on  the  exterior,  oalled  outworka. 

The  maaa  of  earth  employed  to  cover  the  bodiea  of  the 
defendera  while  in  action  fVom  the  enemy'a  p^ojeotilea  ia 
oalled  the  parapet.  It  ia  raiaed  npon  aootber  maaa  of  earth 
oalled  the  rampart,  K  (Fig.  1). 

no.  1. 


Ontalde  the  rampart  ia  the  ditoh,  D,  whioh  ia  made  deep 
and  wide  enough  to  offer  a  aerioua  obatacle  to  the  enemy ; 
and  beyond  the  ditoh  the  covered  way,  C,  and  the  glacia,  G, 

If  the  plan,  or  traoe,  of  the  enceinte  abould  have  the 
form  of  a  aimpla  polygon  with  only  aalient  anglea,  the 
ditoh  would  not  be  nnder  the  fire  of  the  work,  and  an 
enemy  having  reached  it  would  there  find  ahelter.  The  ar- 
rangements by  whioh  the  exterior  alone  and  bottom  of  the 
diteh  are  brought  under  fire  are  called  flanking  arrange- 
menta.  In  general  terma,  they  conaiat  in  arranging  the 
aidea  of  the  polygon  ao  aa  to  make  both  re-entrant  and 
aalient  anglea.  In  email  worka,  having  only  aalianta,  gal- 
leriea  are  aometimea  built  behind  the  oounteracarp,  having 
•  fite  upon  the  ditoh.    When  the  flanking  arrangementa 
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am  imperfect,  the  spaoe  left  anezpoMd  to  the  Are  of  the 
work  is  called  a  dead  spaoe. 

Sgtiemt  of  Forliftcatton. — The  main  points  to  be  attained 
in  any  fortifioation  are — lat,  to  offer  an  obataclo  to  the  ad- 
vanoe  of  the  enemy  to  a  hand-to-hand  confliot;  2d,  to 
cover  the  defenders  from  his  projectiles ;  and  3d,  to  tho- 
roughly sweep  with  its  fire  all  the  ground  within  range  on 
the  eztorior,  including  its  own  ditohes.  It  ia  estimated 
that  over  500  different  methods  of  seonring  the  above  ends 
hare  been  proposed.  There  are  three  principal  systems, 
however,  which  these  methods  approach  more  or  less 
closely,  and  which  will  alone  be  noticed.  These  are  the 
tonailled  (Fig.  2),  the  bastioned  (Fig.  3),  and  the  polyg- 
onal systems  (Fig.  4).  The  figures  represent  the  systems 
on  a  perfectly  horisontal  site,  where  there  is  nothing  to 
cause  irregularity.  To  avoid  unnecessarily  complicating 
the  figures,  only  the  magistrals,  interior  crests,  rear  lines 
of  torrepleins,  and  foot  of  rampart  slopes  are  shown.  The 
heavy  black  lines  are  the  interior  crests;  the  stippled  por- 
tions are  the  bottoms  of  the  ditohes.  In  Fig.  2  only  the 
magistral  and  interior  crest  of  the  enoeinte  are  shown. 

It  will  bo  observed  that  the  lines  are  straight  in  all  of 
them.  To  make  them  curved  would  either  scattor  their  fire 
or  concentrato  it  upon  a  single  point,  since  the  direction 
of  the  line  of  fire  is  always  assumed  to  be  perpendicular  to 
the  interior  crest,  this  being  the  most  natural  direction  for 
the  soldier  to  fire  in,  and  the  one  which  he  will  always  em- 
ploy at  night.  Moreover,  if  the  lines  were  curved,  it  woold 
not  be  possible  to  fiank  them,  since  the  path  of  the  projec- 
tile is  a  straight  lino. 

Before  describing  these  systems  it  should  be  noticed  that 
the  mere  enclosing  a  given  space  by  a  rampart  of  the  usual 
height  will  not  neoessarily  of  jtaelf  afford  the  required 
eorer  to  the  defenders.  If  the  direction  given  to  the  lines 
i*  sneh  that  the  enemy  oaa  place  himielf  upon  the  proton- 

Fio. 


gation  of  them,  he  oan  land  his  projectiles  at  one  end  of 
the  torreplein  and  sweep  it  to  the  other ;  fire  striking  a  line 
in  such  a  direction  is  called  enfilade  fire.  Should  the 
enemy  be  able  to  take  np  a  position  from  which  he  can  fire 
over  one  portion  of  the  enclosure,  and  strike  in  rear  the 
parapet  beyond,  the  latter  is  said  to  be  exposed  to  reverse 
fire.  Lines  placed  so  as  to  be  exposed  to  enfilade  or  re- 
verse fires  are  faulty ;  and  though  it  is  not  always  possible 
to  avoid  so  placing  them,  on  account  of  the  necessity  of 
giving  their  fire  a  suitable  direction,  it  is  evident,  in  com- 
paring the  different  systems,  that  the  one  which  will  least 
often  require  this  fault  will,  so  Car,  be  the  best. 
Fis.2. 


The  tenailled  trace  is  shown  In  Fig.  2.  This  traoe  ia 
simple,  adapts  itself  well  to  irregular  ground,  and  provides 
a  cross-fire  upon  the  approaches.  At  first  glance  it  seems 
to  be  well  flanked,  but  tnat  is  not  the  case.  The  greatest 
angle  of  depression  at  which  artillery  is  fired  is  abont  1 
anon  6.  Supposing  the  height  of  the  gun  to  be  40  feet 
above  the  bottom  of  the  diteh,  it  cannot  strike  this  bottom 
at  a  distance  less  than  240  feet.  Hence,  there  is  a  consid- 
erable dead  space  at  each  of  the  re-entrant  angles.  For  the 
same  length  of  parapet  this  trace  encloses  less  space  than 
either  of  the  other  traces.  The  great  number  and  tne  sharp- 
ness of  its  salients  render  its  faces  peculiarly  liable  to  enfi- 
lade and  reverse  fires. 


Fig.  3  shows  the  bastioned  trace.  It  will  be  ol.8erved 
that  the  great  distance  between  the  flanks  and  the  opposite 
glacis  will  expose  the  masonry  scarp  of  the  former  to  the 
curved  fire  of  the  enemy.  To  partially  remedy  this  defect, 
and  to  cover  the  masonry  of  the  curtain,  the  tenaille,  T, 
was  introdueed.  It  is  a  low  outwork,  so  constructed  aa  not 
to  interfere  with  the  fire  of  the  flanks  upon  the  diteh  in 
front  of  the  bastion  faces,  and  ia  armed  with  musketry.  It 
oreates,  however,  a  considerable  dead  space. 

In  the  attack  of  this  enoeinte  the  enemy  would  make  his 


^proaehes  along  the  capital  of  the  bastion,  and  the  grotter 
portion  of  the  fire  which  oan  be  brought  to  bear  in  this  di- 
rection is  comparatively  distant,  since  it  comes  from  the 
adjacent  bastions.  This  weak  point  is  strengthened  by  the 
eonstruetion  of  the  demilune,  D.  Two  adjacent  demi- 
lunes throw  the  bastion  between  them  into  a  strong  re- 
entrant, and  add  enormously  to  the  strength  of  the  front. 
The  domilnno  serves  also  to  mask  the  shoulder  angles  of 
the  bastion  and  to  covdr  the  communications  oncwr  the 
curtain. 
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In  the  empIojmeDt  of  th«  butioned  tyitem  It  woald  be 
verf  difficult  to  so  plaoe  all  of  the  lines  that  thej  will  not 
be  exposed  to  enfilade  and  rerene  flres.  The  eanneotion 
between  its  parts  is  so  rigid  that  it  adapts  itself  badi;  to 
irregolar  sites,  and  in  very  rongh  sites  it  is  entirely  inap- 
plicable. The  flanks  being  situated  at  a  considerable  dis- 
tance from  the  faces  to  be  flanked,  a  portion  of  the  range 
of  their  guns  is  lost.  The  height  of  the  parapet  is  limited 
by  its  length  of  front. 

Fio.4. 


The  polygonal  traoe  is  shown  in  Fig.  4.  Its  flanking 
smngements  are  obtained  by  oonstmcting  a  low  casemated 
work,  C,  called  a  eaponnidre,  either  at  the  salient  or  at  the 
middle  of  the  face.  To  more  perfectly  seonre  the  oaponniire, 
a  demilone,  D,  is  oonstmoted  in  front  of  it ;  this  outwork 
serres  also  to  oorer  the  oominunications  with  the  exterior, 
and  to  give  a  eross-fire  npon  the  approaches. 

In  thia  system  the  faees  are  but  little  exposed  to  enfilade 
or  rererae  fires,  sinee  the  enemy  in  placing  nimself  upon  the 
prolongation  of  one  of  them,  wiU  piaoe  himself  within  short 
range  of  the  ac^aoent  ones  ;  ana  it  is  easy  to  cover  these 
prolongations  by  at^acent  outworks.  For  the  same  length 
of  parapet  more  ground  is  enclosed  than  in  either  of  the 
other  systems.  The  length  of  a  front — or,  what  amounts 
to  the  same  thing,  of  the  lines  of  defence — may  be  greater 
than  in  the  baationed,  sinee  the  full  range  of  the  flanking 
guns  is  made  arailable.  This  system  adapts  itself  better  to 
irregular  sites. 

Each  of  these  systems  has  had  its  partisans.  During 
the  presont  century  the  contest  between  those  of  the  bas- 
tioned  and  those  of  the  polygonal  has  been  especially 
•harp,  and  has  resulted  in  the  adoption,  theoretically,  of 
the  polygonal  system  by  all  great  nations  except  the 
French.  Fortifications  must,  however,  adapt  themselves 
to  the  irregularities  of  the  ground;  and  this  fact  is  opposed 
to  the  universal  employment  of  any  fixed  system.  Enlight- 
ened engineers  of  all  nations  are  therefore  in  the  habit  of 
using  either  or  all  of  these  systems  combined,  according  to 
circumstances. 

PrineipUt  of  Fortification. — The  more  important  funda- 
mental principles  in  all  systems  are — 

1st.  They  must  have  good  flanking  arrangements. 

2d.  The  lines  of  defence  must  be  as  long  as  possible,  sup- 
posing the  dimensions  of  the  fortress  to  permit  it,  in  order 
to  avoid  short  fronts  and  a  multitude  of  flanks.  Their 
length  is  limited  by  the  range  of  the  weapons  used  for 
flanking ;  and  those  weapons  must  be  such  as  will  throw  a 
large  number  of  projectiles  heavy  enough  to  disable  men. 
Rifled  artillery  is  not  suitable ;  musketry  and  howltsers  are 
generally  used.  The  former  may  be  replaced  by  the  Oat- 
ling  gun  or  the  mitrailleuse,  the  effective  range  of  which, 
for  this  purpose,  is  800  yards;  the  howitier  must  be  re- 
tained for  the  purpose  of  occasionally  throwing  shells  to 
destroy  any  temporary  cover  the  enemy  may  erect. 
,  3d.  The  enceinte  must  have  a  considerable  command 
over  the  surronnding  country  and  over  the  outworks.  The 
height  of  the  interior  orest  is  limited  by  the  necessity  of 
thoroughly  sweeping  the  ground  on  the  exterior,  and  of 
eovaring  the  masonry  firom  the  direct  fire  of  the  enemy.  It 
is  rarely  more  than  25  or  30  feet  abors  the  natural  inrfaee 
of  the  gronnd. 

4th.  Masonry  is  not  to  be  exposed  to  the  direct  fire  of 
the  enemy.  This  principle  has  applied  until  recently  only 
to  land  defences.  In  sea-ooast  fortification  it  is  frequently 
necessary  to  concentrate  a  large  number  of  guns  apon  a 
confined  space,  and  they  are  placed  in  tiers  of  casemates, 
one  over  the  other.  These  works  being  subject  only  to  fire 
from  ships,  the  masonry  was  exposed  with  comparative  im- 
punity, since  this  fire  is  so  unsteady  as  not  readily  to  strike 
the  same  spot  many  times  in  succession.  Bat  a  single  shot 
from  the  powerful  artillery  of  late  years  will  do  as  much 
execution  as  a  series  of  the  old  ones.  Hence,  it  becomes 
necessary  to  greatly  increase  the  thickness  of  the  masonry 
masses  where  exposed,  and  to  substitute  iron  for  masonry 
abost  the  guns.  (See  Prof,  Paptrt  Oorp*  of  Enginttn,  No. 


21.)  In  some  few  cases,  as  at  Spithead  and  Plymouth 
breakwater  (England),  the  external  walls  are  wholly  of 
iron.  In  £urope,  and  especially  England,  casemates  with 
iron  fronts,  or  "shields,"  nave  within  the  last  decade  been 
extensively  oonstmoted.  (See  Shielis.)  Works  bearing 
iron  revolving  turrets,  besides  casemates  or  barbette  gun 
emplacements,  have  been  designed,  and  in  one  oase  at 
least  such  a  work,  bearing  six  turrets  for.  two  guns  each, 
and  with  intermediate  shields  for  two  guns  in  each  interval, 
has  actually  been  constructed. 

6th.  The  nearer  the  general  direction  of  the  fronts  forti- 
fied shall  be  to  a  straight  line  the  better,  since  thus  a  large 
amount  of  fire  can  be  concentrated  upon  the  approaches. 

6th.  The  arrangement  of  the  works  must  be  such  that, 
as  far  as  possible,  the  prolongations  of  the  parapets  shall 
not  be  attainable  by  the  enemy,  and  the  terrepleius  be 
covered  against  vertical  fire.  The  first  is  secured  by  a 
proper  placing  of  the  lines,  and  the  second  by  oasematos 
and  bombproofs. 

7th.  The  outworks  must  be  so  arranged  that  their  capture 
must  necessarily  be  suooessive,  thus  introducing  the  element 
of  time  into  the  defence.  If  two  outworks  can  bo  attacked 
simultaneously,  their  capture  may  require  more  material, 
but  not  more  time,  than  if  there  were  only  one. 

8th.  All  parts  of  a  fortification  should  be  equally  strong. 
Henee,  if  one  part  is  the  stronger  by  nature,  the  others 
will  demand  more  from  art.  This  sometimes  leads  to  the 
multiplioation  of  works  upon  one  or  more  of  the  fronts. 

Aetettory  Defence: — Tbo  advance  of  an  enemy  is  very 
seriously  retarded  by  a  judicious  uso  of  counter-mines.  (See 
Military  Miniko.)  In  addition  to  the  works  exterior  to 
the  enceinte,  works  are  sometimes  oonstrncled  within  it, 
the  object  of  which  is  either  to  defend  the  breach  when 
made,  or  to  get  greater  command  over  the  approaches  and 
bring  a  plunging  fire  to  bear  upon  them.  In  the  former 
case  they  arc  called  interior  retrenchments ;  in  the  latter, 
cavaliers.  Interior  retrenohments  are  generally  arranged 
so  as  to  isolate  the  salients,  which  are  the  parts  usually 
breached,  fitom  the  body  of  the  work;  they  are  provided 
with  a  ditch  with  revetted  scarp  and  counterscarp,  and  are 
thoroughly  flanked.  The  heavy  dotted  lines  e,  g,  h,  on  the 
left  of  Fig.  3,  show  the  direction  sometimes  given  to  the 
magistral  of  an  interior  retrenchment.  Cavaliers  may  be 
placed  anywhere  on  the  perimeter  of  the  enceinte ;  in  plan 
they  are  generally  drawn  parallel  to  the  magistral  of  the 
enceinte,  C  (Fig.  3). 

When  the  face  of  a  work  is  exposed  to  enfilade  fire,  the 
destructive  eSeotsof  the  latter  may  be  much  diminished  by 
raising  masses  of  earth  at  intervals  along  the  terreplein. 
These  masses  aro  called  traverses,  y,y,y  (Fig.  3) ;  they  ex- 
tend across  the  terreplein  in  a  direction  nearly  perpen- 
dicular to  the  interior  orest,  a  narrow  passage-way  being 
left  at  one  end  for  oommunioation.  When  a  parapet  is  ex- 
posed to  reverse  fire,  a  mass  of  earth  is  thrown  up  behind 
It  and  its  defenders ;  this  mass  is  called  a  parados.  Both 
the  parados  and  traverse  may  be  utilised  for  the  purpose 
of  bombproofs  and  magasines. 

It  is  of  great  importance  to  removo  all  obstacles  which 
could  afford  cover  to  the  enemy  anywhere  within  range  of 
the  guns.  Forests  and  buildings  are  cleared  away,  and 
inequalities  of  the  ground  graded  off. 

Economy  of  Fortification. — In  determining  upon  the 
amount  of  money  that  ean  be  assigned  to  the  construction 
of  fortifications,  the  latter  should  be  regarded  as  so  much 
insurance,  and  insurance  not  only  against  pecuniary  loss, 
but  also  against  national  dishonor.  Their  extent  at  any 
given  point  must  therefore  depend  upon  the  importance  of 
the  point  and  the  risk  of  its  capture.  Among  a  warlike 
people  the  risk  of  capture  will  be  less  when  the  population 
is  dense  and  reinforcements  in  material  and  men  can  readily 
be  procured.  Hence,  an  isolated  point,  with  but  a  sparse 
population  in  its  vicinity,  will  require  the  maximum  per- 
centage of  its  value  for  fortification,  supposing  always  that 
the  facilities  for  attack  aro  the  same,  and  that  the  site  offers 
no  great  natural  advantages  to  the  defence.  The  points  of 
greatest  value  with  a  nation  having  powerful  neighbors  are 
the  great  strategic  pivots,  the  occupation  of  which  by  an 
enemy  would  endanger  the  life  of  the  nation ;  such  are,  in 
Europe,  the  capital  and  great  commercial  centres.  A  very 
small  percentage  of  their  value  will  give  very  large  sums 
for  their  defence,  and  European  nations  expend  these  snms 
without  hesitation. 

The  sise  of  the  works  is  not  always  an  indication  of  their 
strength,  nor  is  their  cost  always  proportionate  to  the  value 
of  the  point  defended,  though  their  strength  must  be. 
Everything  varies  with  the  locality. 

Permanent  Fortiflcatione  in  the  U.  S.—Tha  frontiers  which 
are  exposed  to  attack  being  principally  maritime,  the  fort- 
ifications of  the  U.  8.  consist  almost  entirely  of  batteries  of 
heavy  guns  adapted  to  a  contest  with  ships.  To  secure 
these  batteries  from  a  land  attack,  they  are  enclosed  in  rear 
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by  ft  luid-front,  traded  acoordlng  to  the prlooiplM  Above  laid 
down,  and  made  strong  enoagh  to  hold  an  enemy  in  oheek 
until  rainforcements  can  arrive.  Theae  land-front*  are  «el- 
dom  designed*  to  resiat  a  regular  siege  for  a  great  length  of 
time,  it  being  aeaumed  that  onr  vaat  resoaroea  in  men  and 
material,  and  onr  ayatem  of  railroad  and  water  oommunica- 
tion,  will  enable  ua  to  bring  a  aoperior  foroe  to  meet  an 
enemy  at  any  point,  provid»i  time  la  allowed  ua  to  aasem- 
ble  them ;  it  ii  to  gain  thia  time  that  the  land-fronta  ai« 
eonatruoted. 

The  oaaential  featnre  of  these  worka  la  the  aea-iW>nt. 
Where  apaoe  ia  available  the  gnns  are  spread  oat  in  a  sin- 
gle tier,  and  are  generally  arran^d  to  fire  over  a  parapet,  or 
m  6ar6e((e,  aa  it  is  called.  Thereis  a  battery  of  15-inob  guns, 
oeonpying  both  aides  of  a  headland  at  the  month  of  one  of 
onr  harbors,  said  to  be  a  mile  long.  The  gnna  are  nsnally 
placed  in  pairs,  each  pair  being  separated  from  the  adjoin- 
ing one  by  a  high  and  tbiek  earthen  traverse,  in  which  it 
a  magaiine  or  bombproof.  In  positions  greatly  exposed 
to  enfilade  sometimes  there  is  a  traverse  for  every  gun. 

Where  the  space  is  oontraeted  it  haa  been  asoal  to  mount 
gnns  in  masonry  oasematea  built  tier  over  tier.  Some  of 
oar  worka,  built  prior  to  1860,  have  three  tien  of  case- 
mates, and  a  barbette  battery  on  top.  This  method  of 
building  was  reoognixed  thronghont  the  world,  and  was 
the  one  generally  adopted  by  us,  up  to  the  date  of  reoent 
developments  in  the  oonatraotion  of  guna  and  ships,  by 
whioh  the  calibre,  range,  and  power  of  the  first  were  im- 
mensely inoreased,  and  almost  impenetrable  iron-clad  ves- 
sels superseded  wooden  ones.  The  method  ia  now  diacarded, 
and  the  queation  with  na  of  adapting  casemates  to  oar  aea- 
eoaat  batteries  haa  not  come  to  a  praotieal  aolntion. 

The  majority  of  our  present  fortlfieationa  belong  to  what 
ia  known  aa  the  third  system,  the  ilrtt  eompriaing  those 
built  after  the  breaking  oat  of  the  Erenoh  Revolution  in 
1789,  and  the  second  those  built  jast  before  the  war  of 
1812.  The  works  of  the  first  and  second  systems  were 
imall  and  weak.  The  third  alone  was  systematically 
planned  after  a  comprehenalve  stndy  of  the  coast  and 
northern  frontierj'  a  board  of  engineer  and  naval  ofilcers 
was  convened  for  the  purpose,  of  whioh  the  celebrated 
French  engineer  Gen.  S.  Bernard  and  the  late  Oen.  J.  Ot. 
Totten  were  prominent  members.  It  waa  eommenoed  in 
1818,  and  notwithstanding  the  vaat  extent  of  the  coaat  it 
is  now  in  a  very  fair  state  of  defence.  This  third  system, 
founded  upon  broad  general  principles  whioh  are  peren- 
nial, Is  now  in  a  meaanre  behind  the  demands  of  the  timea 
aa  regards  methoda  of  construction.  A  new  one  haa  not 
been  definitely  fixed  npon,  but  may  be  aaid  to  awut  fhrther 
developments,  while  in  reoent  constructions  we  have  con- 
fined ourselves  to  earthen  batteries  for  barbette  guns.  It 
is  true  that  the  enormous  guna  of  the  present  day  are  greatly 
exposed  when  thus  mounted,  and  need  some  means  of  pro- 
tecting their  gunners  not  demanded  by  the  light  guns  for- 
merly in  use.  One  of  the  simplest  meana  is  a  "  counter- 
poise "  or  depressing  carriage,  by  which  the  guo  may  be 
Drought  down  behind  the  parapet  for  loading.  Such  car- 
riages have  been  designed  by  (to  mention  two  prominent 
namea)  Capt.  Monorieff  in  England,  and  Major  King,  corps 
of  engineers,  in  this  oonntry.  The  carriage  of  the  latter 
baa  been  auooeaafully  aubjeoted  to  prolonged  experimental 
testa,  and  it  ia  expected  that  thla  or  an  equivalent  will  soon 
be  introdnced  into  onr  new  batteries,  all  of  which  are  de- 
aigned  to  receive  them. 

The  Boheme  of  defence,  of  which  fortiflcatloDS  constitute 
one  element,  compriaea  a  navy,  fortificatians,  interior 
oommunioationa  by  land  and  water,  and  a  regular  army 
and  well-organixed  militia.  In  the  language  of  Gen.  Joa. 
G.  Totten,  for  mnny  years  chief  of  the  engineer  corps  of 
the  V.  8.  army,  "The  navy  must  be  provided  with  suit- 
able establishments  for  construction  and  repair,  stations, 
harbors  of  rendezvous,  and  porta  of  refuge.  All  these 
must  be  covered  by  fortifications  having  garrisons  of  regu- 
lar troops  and  militia,  and  be  supplied  with  men  and 
materials  through  the  lines  of  interior  oommnnieation. 
Not  being  required  to  remain  in  the  harbor  for  their  de- 
fence, the  navy,  pro-eminent  as  an  offensive  arm,  will  be 
prepared  to  transfer  the  war  to  distant  oceans  and  to  the 
shores  of  the  enemy,  and  to  act  the  great  part  which  its 
early  achievements  have  foretold,  and  to  whioh  its  high 
destiny  will  lead. 

"  Fortlfieationa  should — 1st,  close  all  important  harbora 
against  an  enemy,  and  aecnre  thom  to  onr  military  and 
commercial  marine;  2d,  should  deprive  an  enemy  of  all 
atrong  positions  where,  protected  by  naval  auperiority,  he 
might  maintain  himaelf  during  the  war,  keeping  the  whole 
firontier  in  constant  alarm ;  3d,  must  cover  tne  great  naval 


•  The  few  work*— «.  f.  Fort  Adama,  Fort  Monroe,  etc.— which 
form  the  exception  were  designed  and  built  half  a  century  ago, 
before  the  resources  and  means  of  inland  communication  of  the 


establishmenta  fixmi  attack;  4th,  most  proteet  the  great 
cities;  6th,  must  prevent,  aa  &r  as  poaaible,  the  great  ave- 
nues of  interior  navigation  from  being  bloekaded  at  their 
entrance  to  the  oeean ;  fitb,  mnat  cover  the  eoaatwise  and 
interior  navigation,  by  closing  the  harbon  and  the  several 
inlets  whioh  intersect  the  linea  of  interior  commnnioation, 
thereby  farther  aiding  the  navy  in  protecting  the  navi- 
gation of  tbe  country ;  and  7th,  most  ahelter  the  amaller 
towns  along  the  coast,  and  also  all  their  commeroial  and 
manufaetoring  establishments  which  are  of  a  nature  to 
invite  the  enterprise  or  cupidity  of  an  enemy. 

"  Interior  communications  will  conduct,  with  certainty, 
the  necessary  supplies  of  all  sorts  to  the  stations,  harbora 
of  lendesvoos  and  reftage,  and  the  establishments  of  con- 
Btmotion  and  repair  for  the  nse  both  of  the  fortifications 
and  of  the  navy;  will  greatly  facilitate  and  expedite  the 
concentration  of  military  foroe,  and  the  transfer  of  troops 
from  one  point  to  another ;  will  ensure  to  theae  troops  sup- 
plies of  every  description ;  and  will  preserve,  unimpaired, 
tbe  interohange  of  domestie  commerce,  even  during  periods 
of  the  most  active  external  warfare. 

"  The  army  and  militia,  together  with  the  pernnnel  of 
the  marine,  constitute  the  vital  principle  of  the  system. 

"  It  is  important  to  notice  the  reciprocal  relation  of  these 
elementa  of  national  defence :  one  element  ia  scarcely  more 
dependent  on  another  than  the  whole  system  is  to  eaoh  one. 
Withdraw  the  navy,  and  the  defence  becomes  merely  pas- 
sive ;  we  expose  onrselves  the  more  to  suffer  the  evils  of 
war  at  the  time  that  we  deprive  ourselves  of  all  meana  of 
inflicting  them.  Withdraw  interior  communication,  and 
the  navy  will  often  be  greatly  embarrassed  for  want  of  sup- 
plies, while  the  fortifloaUons  will  be  unable  to  offer  full 
resistanoe  for  want  of  timely  reinforcements.  Withdraw 
fortifications,  and  the  interior  oommnnioations  are  broken 
np,  and  the  navy  is  left  entirely  without  oollateral  aid." 

It  must  be  borne  in  mind  that  the  foregoing  was  writ- 
ten when  our  population  was  small  and  our  present  sys- 
tem of  interaommunication  by  railroads  and  eanals  not 
in  existence.  The  practical  opplieation  of  the  prineiples 
laid  down  has  been  somewhat  modified  by  these  physical 
developments,  but  it  is  not  the  less  interesting  and  import- 
ant to  understand  this  masterly  exposition  of  the  prin- 
ciples which  govern  our  sea-eoast  fortification,  as  distinct 
from  land  fortification,  whieh  alone  forms  the  subject  of 
most  treatiaea  on  the  art. 

Although  it  ia  now  the  aettled  policy  of  the  T7.  S.  govern- 
ment to  employ  permanent  foitifieationa  npon  the  aca- 
board,  thia  policy  haa  been  attacked  by  men  in  high  ela- 
tion. (A  full  atatement  of  the  argumenta  for  and  againat 
it  may  be  found  in  vol.  iv.  Btporf  of  Committta  td  Set- 
•lon  37th  Oongreu,  1881-62.) 

The  application  of  steam  to  vessels  of  war  brought  with 
it  the  employment  of  torpedoes  or  other  obstacles  as  a 
necessary  complement  to  sea-coast  fortifications.  (See  Tor- 
pedoes.) The  introduction  of  iron  plating  cannot  impair 
the  relative  Moloney  of  guns  in  forts  to  those  in  ships, 
since  this  improvement  is  applicable  to  both,  while  the 
weight  or  thickness  is  in  the  fort  nnlimited.  (See  Inoir- 
CLAD,  Irox  PLATura,  SHIELDS.)  At  tho  present  day  one 
of  tho  most  important  applications  of  permanent  fortifi- 
cations in  Europe  is  to  intrenched  camps.  (See  Iktrebcb- 
■D  Camps,  by  Gek.  A.  Brialhont  of  Belgium.) 

II.  PiELD  FoRTincATioa. 
ifarfiyieation  ^  Foregoing  Pritteiple*  and  S<Un. — In  field 
fortifioationa,  which  are  construoted  during  the  exigencies 
of  war,  the  practical  applioation  of  some  of  the  foregoing 
principles  is  somewhat  modified.  The  parapet,  instoid  of 
being  raised  upon  a  rancpart,  is  placed  upon  the  natural 
Bujfaoo  of  the  ground.  (Fig.  6.)     The  ditch  ia  no  great 
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obatacle  to  tho  advance  of  an  enemy,  and  ia  not  intended 
as  anch.  It  is  excavated  to  procure  earth  for  the  parapet, 
and  is  made  of  tho  width  and  depth  most  oonvenient  for 
that  purpose,  the  searp  and  counterscarp  not  being  revetted. 
Some  obstacle,  however,  is  essential,  as  before  annonnoed, 
and  In  field  works  it  eons ista  of  a  line  of  obatruotiona  placed 
about  50  yarda  in  front  of  the  diteh,  a  (Fig.  5).  If  possi- 
ble, a  second  line  ahonld  be  eatablished  50  yards  farther  to 
the  front.  The  following  are  some  of  the  obataclea  most 
commonly  employed ;  abbatitf  formed  of  stout  limbs  of 
trees  about  15  feet  long,  with  the  small  branches  out  off 
and  the  large  ones  pointed,  laid  as  close  together  as  possi- 
ble, branches  towards  the  enemy ;  palitad«»,  or  rows  of 
stout  stakea,  about  10  feet  long  and  6  inohes  in  diameter, 
planted  about  3  feet  deep  in  the  ground,  about  4,  inches 

apart,  their  tops  being  pointed  and  inclined  to  tbe  front; 
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eone,  with  pointed  rtskes  at  the  bottom;  tbqr  mvat  be 
either  >o  ahftllow  u  not  to  aiTord  coTcr  to  lUnnishen,  or  so 
d««p  that  when  a  man  has  fallen  into  one  he  ahail  not  be 
able  to  an  it  aa  a  rifle-pit ;  uira  (■(aiijr2eiiic«(,  made  by 
driring  rtont  ■takea  into  the  ground  aboat  7  feet  apart,  in 
three  or  more  rowa,  arranged  oheokerwise,  and  eonneoting 
thnr  topa  by  strong  wirea  creasing  diagonidly  about  1  foot 
or  18  inches  above  the  ground ;  lorfwdoet.  (See  Torpedoss.) 
Inondationa  are  aometimea  made  by  damming  back  a 
water-ooane ;  if  the  overflow  ia  fordable,  it  may  be  render- 
ed impraotioable  by  digging  trous-de-lonp,  or  irregular 
trenches,  and  by  scattering  about  harrowa,  boarda  with 
nails  in  them,  or  erowa'-feet. 

The  parapet  being  intended  primarily  aa  a  cover,  and 
not  OS  an  obstacle,  no  portion  of  it  is  revetted  except  the 
interior  alope,  which  must  be  made  steep  to  enable  the  de- 
fenders the  more  conveniently  to  Are  over  it.  This  ia  ef- 
fected by  the  use  of  gabions,  fascines,  or  sods,  sometimes 
by  logs,  posts,  barrels,  sandbags,  or  any  oonveniently  im- 
provised means. 

Outworks  are  seldom  employed  in  field  fortification,  since, 
even  if  time  permitted  their  construction,  they  would  ob- 
itraot  the  fire  of  the  eneeinte  on  account  of  its  low  relief. 

The  application  of  the  principle  that  the  works  must 
have  ^ood  flanking  arrangements  is  modified  in  the  case 
of  field  works  by  the  fact  of  their  low  relief,  which  removes 
to  a,  certain  extent  the  dead  apaaes  in  front  of  them ;  and 
further,  by  the  situation  of  the  point  where  the  enemy's 
advance  is  cheeked.  In  the  case  of  permanent  works  th« 
enemy  meets  his  most  serious  obstaole  when  he  reaches  the 
ditch,  whereas  in  the  case  of  field  works  an  enemy  having 
onoe  reauihed  the  ditch  will,  in  most  cases,  not  delay  to 
enter  the  works,  and  the  real  obstacles  to  his  advance  are 
found  fifty  yards  from  the  ditch.  Hence,  while  it  is  un- 
doubtedly desirable  to  have  good  flanking  arrangements,  a 
field  work  may  be  in  an  excellent  state  of  defence  without 
them ;  whereas  the  want  of  them  in  a  permanent  work 
woald  b«  a  vital  defect.  Indeed,  in  the  case  of  a  small 
field  work  it  would  be  iqjurions  to  the  defence  to  break  up 
the  lines  into  a  series  of  small  ones,  scattering  the  fire  in 
several  directions,  and  rendering  it  insufficient  in  all. 

Fortifications  extending  over  the  ttoat  of  the  position  of 
an  army  are  called  intrenchments  or  lines.  Continuous 
lines  are  those  whieh  extend  continuously  from  one  end  of 
the  position  to  the  other.  Lines  with  intervals  are  those 
in  which  only  the  most  important  points  are  occupied  by 
detached  works,  the  intervals  being  left  open. 

The  great  development  of  the  front  occupied  by  an  army 
rendered  it  impraotioable,  until  a  recent  date,  to  give  to  all 
parte  of  a  continuous  line  the  strength  necessary  to  resist 
the  attacks  of  vary  superior  numbers ;  and  an  enemy  forcing 
bis  way  throngh  at  a  single  point  oould  turn  the  whole  line. 
Hence,  in  a  strictly  defensive  position  engineers  preferred 
the  line  with  intervals,  concentrating  all  their  means  upon 
the  detached  works,  and  oontrolling  the  intervals  by  the 
fire  of  these  works.  The  recent  great  improvements  in  the 
musket,  particularly  iu  loading,  by  means  of  which  a  thin 
line  of  troops  can  deliver  a  steady  stream  of  fire,  have 
elianged  the  circumstances  of  the  case.  It  has  been  defi- 
nitely shown  by  many  bloody  experiments  in  the  recent 
civil  war  (1881-65),  and  in  the  Franco-Qcrman  war  (1870- 
71),  that  a  well-intrenched  lice,  properly  manned,  can- 
not be  carried  by  an  open  assault  in  front.  (See  Pro/a- 
tional  Paperi  Oorpt  of  Engineirt,  No.  20,  Appendix  F.) 
The  experience  of  these  wars  has  also  shown  that  troops 
cannot  oe  exposed  for  even  a  few  moments  without  some 
cover,  and  that  the  ordinary  enclosed  field  work  of  earlier 
days,  noprovided  with  traverses  or  bombproofs,  is  of  little 
use  against  the  aoenrate  and  distant  fire  of  modem  weapons, 
while  it  will  probably  attract  a  concentrated  fire  fVom  tnem. 
Hence  result  several  important  modifications  in  the  appli- 
cation of  field  fortifications — viz. :  Ist;  the  employment  of 
continnons  lines  of  low  command  and  easy  construction  for 
the  defence  of  an  army's  front ;  2d,  the  constant  use  of  in- 
trenehments  on  the  battle-field,  thrown  up  in  a  few  mo- 
nieots  whenever  the  troops  halt;  and  3d,  the  greater  eare 
in  the  planning  and  construction  of  enclosed  works  when 
such  are  employed. 

The  works  alluded  to  under  the  first  beading  are  called 
rifle-trenehee,  popularly  known  in  this  country  during  the 
civil  war  as  rifle-pits,  which  term  ia  technically  applied  to 
another  work.  (Bee  Sicgb.)  Thoee  voder  the  second  head- 
ing are  used  by  armies  something  as  the  individual  for- 
merly employed  the  buckler  and  cuiraas,  and  are  called 
shelter-trenches.  Rifle-trenches  and  shelter-trenches  re- 
ceive the  generic  name  hasty  intrenchments.  Those  under 
the  third  heading  have  received  the  appropriate  name  semi- 
permanent works. 

Hatin  Intreaehmmtt. — In  modem  warfiire  the  flrst  duty 
of  the  troops  upon  halting  after  a  maroh,  when  near  the 
is  to  intrench  themselves.    Daring  Uie  varying 


tides  of  battle  a  point  gained  is  at  once  Intrenched.  Covet 
for  influitry  is  most  rapidly  obtained  by  excavating  a 
trench  about  1^  feet  deep,  and  throwing  the  earth  to  the 
front  to  form  a  parapet.  This  can  be  widened  in  a  few 
minutes,  so  as  to  afford  oover  to  men  lying  dowa.  (Fig.  6.) 
Fio.  6. 


There  should  be  ready  means  of  getting  in  and  out  of 
these  trenches,  both  to  the  front  and  rear;  the  troops 
should  be  able  to  march  straight  over  them  when  neces- 
sary. At  intervals  of  about  100  yards  ramps  should  be 
formed  or  breaks  be  left  in  the  lines,  which  may  here  over- 
lap, to  enable  artillery  and  cavaliy  to  pass.  The  trace 
given  to  these  trenches  is  evidently  Uie  same  that  would  be 
occupied  by  a  line  of  battle.  No  attention  is  paid  to  flank- 
ing arrangements,  properly  so  called.  Should  the  position 
be  long  occupied,  the  most  important  points  aie  sometimes 
secured  by  enclosed  works.  Should  the  ground  bo  occu- 
pied for  a  prolonged  period,  the  trenches  M-e  deepened  and 
widened  until  they  become  rifle-trenches.  A  trench  3  feet 
deep  and  a  parapet  4^  feet  high,  giving  a  total  cover  of 
7)  feet,  is  the  gtvatest  vertical  dimension  generally  given 
them.  The  natural  surboe  of  the  ground  forms  the  ban- 
quette^ the  parapet  being  thrown  forward  suflleiently  far 
for  that  purpose.  In  wooded  regions  a  revetment  of  the 
interior  slom  is  ftvquontly  formed  of  Ion  laid  one  over 
the  other.  Further  strength  is  given  to  ue  line  by  some 
of  the  obstacles  previously  deseribed,  placed  about  60 
yards  in  flront. 

It  is  natural  for  men  lying  Iwhind  breastworks  exposed 
to  Are  to  croueh  low,  and  thus  to  raise  the  maxilss  of  their 
muskets  while  they  lower  the  butts,  and  flre  too  high.  It 
is  therefore  important  to  provide  loopholes  along  the  para- 
pet, to  cover  the  heads  of  those  firing.  A  log  about  a  foot 
ID  diameter  is  sometimes  laid  on  top  of  the  parapet,  notches 
being  cut  on  the  lower  side  about  six  feet  apart.  Loop- 
holes may  also  be  made  of  boards  or  of  sandbags.  A 
screen  of  any  kind,  even  if  not  bullet-proof,  is  valuable ; 
branches  of  trees  are  therefore  sometime!  employed. 

At  suitable  points  the  artillery  is  posted,  the  tcrreplein 
being  widened  and  embrasnres  cut  for  the  purpose.  If  a 
position  can  be  secured  where  the  artillery  oould  enfilade 
an  attacking  line,  it  would  of  course  be  occupied,  as  in 
posting  troops  for  battle.  This  is  not  strictly  a  flanking 
arrangement,  as  the  term  is  employed  in  fortification. 

Woods  in  fW>nt  of  the  works  are  cleared  away  and  ditches 
filled  up,  these  clearings  being  extended  by  degrees  to  the 
ttM  range  of  artillery,  should  the  position  be  long  enough 
oeoupied.  IKtohes  and  similar  obstacles  running  perpen- 
dioularly  to  the  general  direction  of  the  defences  may  be 
left,  as  they  will  obstmct  the  circulation  of  the  enemy's 
troops  firom  one  part  of  his  line  to  the  other.  In  long  lines 
of  rifle-trenches  branches  should  be  run  back,  at  intervals 
of  500  or  600  yards,  in  a  direction  nearly  perpendicular  to 
the  main  line,  to  shut  off  the  enemy  in  case  of  his  forcing 
his  way  throngh,  and  prevent  him  from  turning  the  whole 
line  by  his  advantage  at  a  single  point. 

The  employment  of  enclosed  worka  upon  these  busty 
intrenchments  ia  exceptional,  since  the  labor  and  materials 
required  to  eonstruot  them  in  aocordance  with  the  demands 
of  modem  war  cannot  usually  be  provided. 

Semi-PenaaneHt  Work: — At  the  breaking  out  of  the  civil 
war  the  strategic  points  of  the  U.  8.  were  entirely  unpro- 
vided with  land  defences.  It  became  neoessary  to  construct 
strong  fortifications,  with  some  durability,  for  large  oities, 
in  a  short  time.  These  circumstances  gave  rise  to  a  new 
kind  of  fortification,  combining  certain  of  the  arrange- 
ments of  permanent  with  those  of  field  works,  and  called 
by  American  engineers  semi-permanent  works.  It  is  in 
this  form  that  enclosed  field  works  will  generally  be  em- 
ployed in  the  future;  and  it  is  to  these  that  we  must  al- 
ways look  for  the  land  defences  of  our  oities.  The  most 
remarkable  example  of  their  application  was  in  the  fortifi- 
cation of  Washington.  (See  /Vo/.  Paper  C.  E.,  No.  20.) 
This  city  was  very  much  exposed,  was  of  vital  importance 
to  the  Union  oause,  and  was  loosely  scattered  over  a  wide 
area.  It  was  necessary  not  only  to  keep  out  the  enemy, 
but  to  keep  out  his  artillery  projectiles,  which  had  a  range 
of  three  or  four  miles.  The  first  defences  constructed  were 
of  the  old  field-work  type,  with  thin  pari^ets  and  steep 
scarps,  and  unprovided  with  bombproofs.  They  were  lo- 
cated at  the  points  most  immediately  requiring  them,  and 
some  of  them  were  laid  out  by  the  eye,  the  distances  being 
measured  by  pacing :  their  weakness  was  recognised.  As 
time  and  experienoe  were  gained,  a  system  of  great  strength 
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WM  developed,  the  defenoea  at  the  oloee  of  the  war  eoniist- 
ing  of  68  ODdoBed  fortfl  and  batteries,  haring  an  aggregate 

rerimoter  of  22,800  yarda  (13  mile*),  ajid  emplaoemeuts  for 
120  gan>,  807  of  whiah  and  98  mortars  were  aotuallj 
mounted ;  of  93  unarmed  batteries  for  field-guns,  baring 
401  emplaoements ;  and  of  3^,711  yards  (20  miles)  of  rifle- 
trenches,  and  3  bloek-housea.  The  permanent  garrison 
was  about  18,000,  thongh  it  was  expected  that  this  would 
be  greatly  reinforced  in  ease  of  a  persistent  attack.  The 
length  of  the  line  oooupied  was  about  37  miles.  "  Ererj 
prominent  point,  at  intervals  of  800  or  1000  yards,  was 
oooupied  by  an  onolosed  work ;  every  important  approach 
or  depression  of  ground  unseen  from  the  forts  swept  by  a 
battery  of  field-guns,  and  the  whole  connected  by  rifle- 
trenches."  These  enclosed  works  were  the  semi-permanent 
works ;  they  were  located  upon  the  principles  of  lines  with 
intervals,  the  intervals  being  afterwards  closed,  as  an  addi- 
tional precaution,  by  lines  of  rifle-trenches. 

In  these  detaohed  works  bombproofs  were  provided  for 
the  men  and  material,  embrasures  for  the  guns,  and  well- 
ventilated  magaiines,  lined  in  a  snbstantial  manner  with 
heavy  timber,  for  the  ammunition,  space  being  allowed  for 
IDO  rounds  per  gnn.  The  depth  of  the  ditches  was  usually 
6  feet,  their  width  being  regulated  by  the  amoant  of  earth 
required  for  the  parapets.  Gllacis  were  thrown  ap  to  bring 
the  ground  in  front  under  the  musketry-fire  from  the  para- 
pets. Traverses  were  erected  wherever  a  line  was  exposed 
to  enfilade  or  oblique  fire.  Qreat  oare  was  taken  to  pro- 
vide eaoh  of  the  larger  works  with  flanking  arrangements. 
When  this  oould  not  be  otherwise  scoured,  oountersoarp 
galleries  were  employed.  In  many  cases  advanced  works, 
in  the  shape  of  rifle-trenches  connected  with  the  main  works, 
were  oonstmotad.  Wells  were  dug  to  supply  the  garrisons 
with  water.  Instead  of  a  steep  scarp,  liable  to  erosion,  the 
exterior  slope  of  the  parapet  was  continued  to  the  bottom 
of  the  ditch. 

Bat  the  most  remarkable  improvement  apon  the  old 
methods  was  in  the  structures  within  the  works.  In  addi- 
tion to  the  sabetantial  and  roomy  magasinos  already  re- 
ferred to,  the  larger  works  were  provided  with  filling- 
rooms,  implement-rooms,  service  magaiines,  and  guard- 
rooms, either  in  the  traverses  or  in  separate  structures, 
while  nearly  all  oontained  capacious  bombproofs.  The 
latter  were  generally  arranged  to-  servo  the  purpose  of  a 
parados,  or  traverse,  or  interior  retrenchment,  in  addition 
to  their  primary  object,  and  wore  provided  with  a  ban- 

2uette  along  the  rear,  from  which  musketry-fire  could  be 
elivered  upon  an  assaulting  party  which  bad  snoceeded 
in  mounting  the  front  parapeL  (An  interesting  and  val- 
uable account  of  these  fortifications  is  given  in  detail  in 
Qbs.  J.  Q.  Bxritard'b  De/tnett  of  Washington,  published 
as  Pro/anonal  Paper  Corpi  of  Enjimetrt  U.  S.  Amj,  No. 
20,  in  1871.) 

Btotk-Hotun. — The  ease  IVeqnently  arises  where  it  is 
necessary  for  a  point  of  considerable  importance  to  be 
guarded  by  a  small  detachment  of  men,  and  where  eiroum- 
Btanoes  do  not  permit  the  construction  of  a  semi-permanent 
work.  Such  would  be  a  bridge  upon  a  line  of  communi- 
cations passing  through  the  enemy's  oountry  which  it  is 
neoessai7  to  guard  against  eavalry  raids.  In  this  ease, 
instead  of  the  redoubt  formerly  employed,  engineers  prefer- 
ably use  the  block-house.  This  is  a  building  of  which  the 
sides  are  composed  of  heavy  timbers  plaoed  vertical  in 
juxtaposition,  loopholed,  and  sometimes  provided  with 
•mbrasores  for  artillery.  Earth  is  heaped  up  on  the  ex- 
terior to  the  height  of  the  loopholes  or  embrasures,  and  a 
V-shaped  ditoh  excavated  to  prevent  the  enemy  using  these 
against  the  defenders. 

HUtoriml  Sketek  of  FortiJicatioH. — ^Tho  origin  of  fortifi- 
cation is  coeval  with  that  of  sooiety.  The  obuaoter  of  the 
works  has  conformed  to  that  of  the  weapons  employed  in 
the  various  ages  of  mankind.  Thus,  among  the  wild  tribes 
of  the  infant  world,  armed  with  clubs  and  weapons  of  stone, 
a  wooden  barricade  or  a  bank  of  earth  surmounted  by  a 
hedge  was  an  efficient  defensive  work.  The  introduction 
of  cutting  tools  of  metal  rendered  these  an  easy  prey  to  the 
attack,  and  a  wall  of  masonry  became  neoessary.  As  na- 
tions grew  in  power  the  height  and  thickness  of  these 
walls  increased ;  some  are  said  to  have  been  100  feet  high. 
The  greater  their  height,  the  more  diffionlt  they  were  to 
scale,  and  the  more  efficient  wore  the  missiles  thrown  from 
them ;  while  the  greater  the  thickness,  the  more  space  was 
provided  upon  them  for  the  engines  of  war.  To  procure 
great  thickness  two  walls  were  often  built  parallel  to  each 
other,  the  interval  between  them  being  filled  with  earth. 
The  walls  of  Babylon  are  said  to  hare  been  70  feet  thick, 
and  are  supposed  to  have  been  built  in  this  way.  To  cover 
the  men  and  material  on  top  of  this  rampart,  a  thin  wall 
was  built  up  at  the  front  part  of  it  to  the  height  of  a  man, 
and  furnished  with  embrasures,  throngh  whioh  stones  and 
arrows  were  discharEed  at  the  enemy.     To  obtain  a  fire 


upon  the  foot  of  the  wall,  brockets  were  built  out,  and 
npon  them  were  plaoed  parapet- walls  with  embrasures. 
The  next  improvement  was  to  build  towers  projecting  from 
the  general  face  of  the  wall,  and  providing  a  fire  parallel 
to  it.  The  distance  between  those  towers  was  about  the 
range  of  an  arrow.  It  is  doubtful  when  the  ditch  was  in- 
troduced, but  it  was  probably  at  an  early  date.  During 
the  Middle  Ages  the  art  of  fortification,  like  the  other  arts 
and  sciences,  rather  retrograded  than  improved. 

The  invention  of  gunpowder  caused  a  radical  change  in 
all  the  methods  previously  employed.  The  high  walls  pre- 
sented a  marked  and  vulnerable  objoot  to  projectiles  of 
cannon ;  they  had  to  be  very  mneh  lowered.  The  top  of 
an  ordinary  wall  did  not  afford  room  for  the  guns ;  space 
was  procured  by  throwing  up  a  bank  of  earth  on  the  in- 
terior. The  towers  had  to  be  very  much  enlarged  to  re- 
ceive the  guns;  they  thus  expanded  into  bastions.  The 
walls,  though  lowered,  were  still  exposed  to  being  breached 
from  a  distance ;  outworks  were  therefore  thrown  up  in 
front  of  them. 

The  Italian*  being  in  advance  of  the  rest  of  Europe  in 
all  the  arts,  it  was  with  them  that  the  ftrat  great  change* 
originated — ^Verona  was  surrounded  by  a  bastioned  enceinte 
in  1527— though  the  first  modern  writer  was  the  celebrated 
Gorman  painter,  soolptor,  and  architect,  Albert  Diirer, 
whose  book  is  dated  1527.  His  ideas  showed  great  Origin- 
ality and  sagacity.  He  provided  casemates,  and  flanked 
the  faces  of  his  polygon  by  enlarged  towers,  which  he 
called  bastions,  though  they  rather  resembled  the  capon- 
nittre  than  the  modem  bastion.  The  second  great  name  in 
the  modem  art  is  that  of  Daniel  Speckle,  also  a  Qerman,  b. 
in  1536  at  Strasburg,  which  city  he  fortified.  He  enunci- 
ated the  principles  that  masonry  must  not  bo  exposed  to  the 
distant  view  of  the  enemy,  and  that  the  nearer  the  general 
direction  of  the  line  fortified  shall  be  to  a  straight  lino,  the 
better.  The  first  prominent  French  writer  was  Errard  de 
Bar-le-Duc,  whose  book  is  dated  1594.  He  enunciated  the 
principles  that  the  minimum  salient  angle  shall  be  60°,  and 
that  the  outworks  must  be  seen  into  and  commanded  by  the 
works  in  rear.  His  work  was  followed  by  that  of  De  Ville 
in  1629,  who  made  some  improvements  in  details.  Follow- 
ing Errard  and  De  Ville,  the  next  master  was  the  count  de 
Pagan,  whose  work  is  dated  1645.  He  greatly  increased 
the  siie  of  the  demilune,  and  regulated  the  dimensions  of 
the  bastions  and  the  distance  between  thom,  and  improred 
the  direction  of  the  flanks  and  other  details. 

Vauban  was  born  in  1633.  Taking  the  method  of  Pagan, 
he  enlarged  the  demilune,  and  provided  it  with  an  interior 
redoubt,  invented  the  tenaille,  enlarged  the  re-ontrant  places 
of  arms,  and  constructed  traverses  along  the  covered  way. 
Vauban  restored  300  old  fortresses,  built  35  new  ones,  and 
besieged  53.  He  displayed  extraordinary  talent  in  adapt- 
ing his  works  to  the  site,  and  he  brought  the  bastioned  sys- 
tem to  a  high  degree  of  perfection.  Cochorn  was  a  con- 
temporary of  Vauban's,  and  adapted  the  system  in  a  pecu- 
liar manner  to  the  low  lands  of  Holland.  Vauban  was 
followed  by  Oormontaigne,  b.  in  1696,  who  enlarged  the 
demilune  still  farther,  introduced  redoubts  in  the  re-entrant 
places  of  arms,  and  made  other  improvements,  leaving  the 
system  substantially  as  it  is  to-day. 

The  Instioned  system  was  considered  the  only  proper 
manner  of  fortifying  until  the  latter  part  of  the  eighteenth 
century,  when  Montalombert,  a  French  general  of  cavalry, 
prodnoad  his  bold  and  original  work.  This  "  most  intrepid 
of  writers  on  fortification,"  as  he  his  been  styled,  abandon- 
ed the  bastioned  trace,  made  large  use  of  casemates,  and  used 
caponniires  for  flanking  purposes,  thus  developing  the  ideas 
produced  250  years  before  by  Diirer.  Ho  also  advocated 
the  tenailled  system.  It  is  npon  the  ideas  of  Diirer  and 
Montolembert  that  the  modem  polygonal  system  is  based, 
which  is  now  receiving  such  general  employment  through- 
out Europe,  except  in  France.  For  sea-coast  fortification 
the  casemates  of  Montalembert  had  a  singular  applicability. 
He  is  the  first  engineer  who  invented  special  designs  for 
works  "  for  the  defence  of  ports,"  and  he  should  be  re- 
garded as  the  originator  of  tnc  oasematcd  batteries  subse- 
quently so  extensively  employed  by  all  nations. 

(The  literature  of  fortifloation  is  very  Urge.  For  a  tech- 
nical study  of  the  subject  the  reader  is  referred  particularly 
to  Zastrow's  Hittory  of  Permanent  fortification,  origin- 
ally published  in  Gorman,  but  translated  into  French  and 
published  at  Paris  in  1856 ;  Fallot's  Conrt  d'Arl  Militairn, 
Paris,  1857 ;  and  the  fallowing  works  by  Col.  A.  Brialmokt, 
now  major^eneral  of  the  Belgian  staff:  MtudtM  sur  la  Dt- 
ftme  diet  Etatt  et  tur  la  Fortification,  Paris,  1863;  TraitS 
de  Fortification  PolygonaU,  Paris,  1869  ;  and  Fortifieationm 
d  FotUet  Sec;  Brussels,  1872.)  (For  attack  and  defenoe 
of  fortifications  see  Siege.)  0.  H.  Erkst. 

Fort  Independence,  a  pentagonal  bastioned  work 
with  exterior  open  barbette  batteries,  located  on  Caatle 
Island.  Boston  harbor.  Mass. :  oommenoed  1833.     It  forme 
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on«  of  tiw  dafaneaa  of  the  inner  harbor  of  OM  port,  boing 
distant  about  3  milra  firom  the  oity. 

Fort  Jack'son,  a  r.  of  Hopkinton  tp.,  Bt.  Lawrence 
eo^  N.  Y.,  hai  manofaoturei  of  cooperage,  lumber,  slarch, 
etc. 

Fort  Jackson,  Sarannah  River,  6a.,  an  open  bar- 
bette battery,  about  t  miles  below  Savannah,  designed  to 
defend  the  main  channel  and  the  passages  whioh  oome  into 
the  riTer  by  the  S. 

Fort  Jaeksoa,  a  pentagonal  bastloned  and  caaemated 
briek  work,  with  glacis  and  wet  ditch,  on  the  Mississippi 
River,  78  miles  below  New  Orleans,  at  what  is  known  as 
the  "  Plaqnemine  Bend."  The  designing  of  such  a  work 
on  this  soil  was  bold  but  successful;  the  considerable 
''settlement"  has  done  no  serious  injury.  In  ooqjnnction 
with  Fort  St.  Philip,  it  defends  New  Orleans  against  mari- 
time attack  by  the  river.  Mainly  built  from  1824  to  1832, 
though  extensively  repaired,  enlarged,  and  modifled  since 
ISil.  The  forcing  or  the  passage  of  these  works  and 
their  capture  by  the  fleet  of  Farragut  constitutes  the  first 
great  naval  exploit  of  that  commander.  (See  Farra«dt, 
Admiral.) 

Fort  Jerfersoa,  Garden  Key,  Tortagas,  Fla.,  an  en- 
closed hexagonal  casenated  work,  designed  to  command 
the  harbor  lying  in  this  group  of  keys ;  oommenoed  1846. 

Fort  Kear'ney,  a  military  post  and  r.  of  Kearney  oo., 
Neh.,  on  the  S.  bank  of  the  river  Platte,  and  on  the  Bar- 
lington  and  Missouri  River  R.  R.,  125  miles  W.  of  Lincoln, 
and  nearly  opposite  Kearney,  on  the  Union  Pacific  R.  R.  : 
Ut.  40°  33'  N.,  Ion.  99"  «'  W. 

Fort  Kent,  post-v.  and  tp.  of  Aroostook  co..  Me.,  126 
miles  N.  by  W.  of  Uoulton,  on  the  St.  John  River,  has  ex- 
tensive water-power  and  manufactures  lumber.  Fort  Kent 
was  a  fortification  erected  in  1841.     Pop.  1034. 

Fort  Knox,  an  enclosed  pentagonal  work  on  the  Pen- 
obscot River  at  the  Narrows,  opposite  Bueksport,  Me.,  in- 
tended for  the  protection  of  Bangor  and  the  numerous 
fionrisking  towns  on  the  Penobscot. 

Fort  I<a  Fayette,  a  battery  anetad  on  Hendriok's 
Reef  in  the  Narrows,  New  York  Bay,  undar  the  guns  of 
Fort  Hamilton.  During  the  late  eivil  war  it  was  used  as  a 
govemnaent  prinn  for  civiliaB  offenders.  It  has  since  been 
partly  bnmed. 

Fort  I<ar'ainie,  a  military  post  and  post-v.  of  Lara- 
mie CO.,  Wy.,  near  the  N.  Fork  of  the  Platte,  on  the  Big 
Laramie,  89  miles  fh>m  Cheyenne. 

Fort  Iiar'ned,  a  military  post  and  post-tp.  of  Pawnee 
CO.,  Kan.,  108  mile*  W.  of  Newton.     Pop.  179. 

Fort  JUeaT'eaworth,  a  U.  S.  military  post  and  post-v. 
of  Leavenworth  oo.,  Kan.,  on  the  Missouri  River,  2  miles 
above  Leavenworth.  It  was  established  in  1827.  It  is 
situated  on  a  bluff  150  feet  high.  The  U.  8.  reservation  is 
t  miles  long  and  1  mile  broad.  It  is  well  laid  out,  and 
was  until  recently  one  of  the  most  important  of  the  U.  S. 
military  stations.     Pop.  of  reservation,  1976. 

Fort  I<ee,  post-v.  of  Bergen  co.,  N.  J.,  on  the  Palisades 
of  the  Hndson  River,  opposite  160th  street,  New  York  City, 
it  was  onae  a  militaij  station,  and  fell  into  the  hands  of 
Gen.  ConiwalUs  Nov.  18,  1776,  who  here  eaptared  large 
amonnta  of  military  stores. 

Fort  lair'ingston.  Grand  Terra  Island,  aDtranee  to 
Birataria  Bay,  La.,  an  enclosed  work  with  briek  scarp  and 
eonnteraearp  and  aasematas,  designed  to  goard  the  ap- 
proaehea  to  New  Orleans  by  the  nnmeroas  "bayons" 
which  bead  near  the  margins  of  the  Mississippi  River  and 
eommanieate  with  the  sea  by  Barataria  Inlet;  commenced 
1840. 

Fort  Ly'on,  post-v.  and  military  post  of  Bent  eo.,  Col., 
on  the  N.  aide  of  the  Arkansas,  92  miles  B.  of  Pneblo  and 
I  mile  from  Las  Animas.  The  reservation  lias  an  area  of 
9  sqnare  miles.    It  is  the  chief  military  station  in  Colorado. 

Fort  MeCla'ry,  an  enclosed  pentagonal  easemated 
work  in  Portsmonth  harbor,  N.  H.,  for  the  defence  of  that 
port  and  the  U.  8.  navy-yard  therein;  commenced  in  1841, 
on  the  site  of  an  old  work  of  that  name. 

Fort  McHen'ry,  an  enclosed  bastioned  pentagon,  with 
exterior  batteries,  on  the  W.  side  of  the  Patapsco  River, 
farming  one  of  the  defences  of  the  channel  of  approach  to 
Baltimore,  Md.  It  is  an  old  work  (second  system),  boilt 
prior  to  1812;  an  attack  during  the  war  of  1812-16  fur- 
nished the  theme  for  the  well- known  words  of  the  Slar- 
SpamgUd  Banner,  by  F.  8.  Key. 

Fort  HcKav'ett,  a  mlUlary  post  and  post-v.  of  Me- 
nard CO.,  Tex. 

Fort  aiac'kinaw,  a  U.  8.  fort  on  Mackinaw  Islaad, 
Mackinac  co.,  Mich.    It  is  200  feet  above  the  town  of 


Fort  Macomb',  Chef  Mentaar  Pass,  La.,  an  anelosed 
work  oommenoed  in  1822.  (See  FoRr  PiKB.)  Fort  Ma- 
comb was  formerly  known  as  Fort  Wood. 

Fort  Ha'eon,  an  enclosed  work  on  Bogue  Island,  en- 
tranoe  to  Beaufort  harbor,  N,  C. ;  oommenced  1826. 

Fort  McPher'son,  a  If.  8.  militaiy  post  of  Lincoln 
00.,  Nob.,  on  the  8.  side  of  the  Platte,  near  Cottonwood 
Springs,  and  connected  by  a  bridge  with  HcPherscn  Sta- 
tion on  the  Union  Paoifio  R.  R.  Lat.  41°  N.,  Ion.  100° 
30' W. 

Fort  McRee,  a  brick  easemated  battery,  commenced 
in  1833  on  "  Foster's  Bank,"  now  a  tongae  of  the  mainland, 
at  the  entrance  to  Pensacola  harbor,  and  opposite  FojtT 
PiCKBHS  (which  see).  The  sea  has  enoroaehod  on  the  site, 
and  the  work,  when  rooccupied  in  1863  by  the  V.  S.  forces, 
was  fonnd  to  be  in  a  ruinous  condition. 

Fort  Mad'ison,  city,  the  county-seat  of  Lee  co.,  la., 
on  the  Mississippi  River,  23  miles  below  Burlington,  and 
on  the  Chicago  Burlington  and  Quinsy,  the  Burlington 
Fort  Madison  and  South-western,  and  the  Fort  Madison 
and  North-western  R.  Rs.  It  is  opposite  Niota,  III.,  with 
which  it  is  connected  by  ferries.  It  is  the  site  of  a  fort 
boilt  in  1808,  and  captured  by  the  Indians  in  1818.  It  is 
the  seat  of  one  of  the  State  penitentiaries :  has  a  fine  acad- 
emy, a  conrt-house,  jail,  manufactures  of  sash,  doors,  blinds, 
castings,  machinery,  beer,  flour,  furniture,  lumber,  ploughs, 
leather,  and  other  goods.  It  has  a  large  trade,  9  churches, 
5  public  schools,  a  park,  a  public  library,  and  2  weekly 
newspaper*,  and  occupies  a  beautiful  and  healthful  site. 
Fop.  4011.    J.  a.  WiLLaoM,  Pbop.  or  "  Plain  Dialer." 

Fort  Maditoa,  an  old  work  on  the  left  bank  of  the 
Severn  River,  Annapolis  harbor,  Md. 

Fort  Ma'rion,  St.  Augnstine,  Fla.,  an  old  enclosed 
work  bnilt  by  the  Spaniards  more  than  100  years  ngo.  It 
is  the  oldest  fort  in  possession  of  ihe  government,  and  is 
from  Its  antiquity  an  object  of  attraction  to  strangers  vis- 
iting St.  Augustine.  It  is  of  not  much  value,  but  is  kept  in 
order  to  prevent  its  falling  into  decay. 

Fort  Mirflin,  one  of  the  inner  line  of  defences  of  the 

Sort  of  Philadelphia,  Pa.,  located  on  Mud  Island,  Delaware 
^rer,  below  the  month  of  the  Schuylkill.  It  is  one  of  the 
older  (or  second)  system  of  works ;  built  prior  to  1812.  Ha* 
since  l)een  (kodifled  and  repaired. 
Fort  Mill,  p«st-tp.  of  York  co.,  S.  C.  Pop.  2473. 
Fort  Mit'chell,  V  of  RnsseU  oo.,  Ala.  Pop.  2032. 
FortMoaroe',  a  foitiloation  kwated  on  Old  Point  Com- 
fort, Va.,  for  the  dafsnoe  of  Hampton  Roads  and  the  water- 
approach  to  Norfolk  and  the  Govport  navy-yard.  It  stands 
on  the  N.  side  of  the  channel,  Fort  Wool  (fonneriy  Fort  Cal- 
houn) being  on  the  S.  side,  about  1  mile  distant.  Fort  Mon- 
roe might  properly  be  called  a  fortress  or  fortified  place,  as 
it  encloses  a  large  area,  and  contains  within  it  a  number  of 
detached  buildings,  such  as  officers'  quarters,  offices,  bar- 
racks for  soldiers,  storehouses,  a  portion  of  the  workshops 
of  an  arsenal,  the  artillery  school  of  the  service,  a  chapel, 
etc.  etc.  It  was  commenced  in  1817,  and  was  originally 
designed  to  mount  371  guns  in  casemates  and  ea  barbeiit, 
inclusive  of  mortars,  field-pieces,  and  flanking  bowitiers. 
In  plan  it  is  an  irregular  hexagon,  on  two  sides  of  which, 
comprising  the  three  channel  fronts,  the  armament  is  ar- 
ranged in  two  tiers,  one  in  casemates  aad  one  in  barbette. 
On  the  other  four  sides,  each  being  on«  front,  the  ramparts 
are  solid,  with  the  exception  of  some  of  the  flanks,  which 
are  easemated.  The  work  is  Itastioned,  altbongh  anaocom- 
panied  by  the  usual  outworks  of  the  regular  basttoned  sys- 
tem. It  is  surrounded  by  a  tide-water  ditch,  8  feet  deep  at 
high  water,  exterior  to  which  there  is  a  easemated  battery 
on  the  ohannel  front  to  the  left  of  the  casemates  of  the  main 
work,  and  a  quadrilateral  redoubt  on  the  N.  side,  command- 
ing the  approach  down  the  peninsula.  This  redoubt,  like 
the  main  work,  is  surrounded  by  a  wet  ditch.  The  scarp- 
wall  of  the  main  work  rises  to  the  height  of  17  feet  above 
high  water.  The  entire  fort  covers  an  area  of  80  acres,  and 
the  distance  around  it,  exterior  to  the  ditches  of  main  work 
and  redoubt,  Is  1^  miles.  In  its  construction  there  has  been 
expended  $2,818,000.  When  certain  modifications  now  in 
progress  or  uproved  are  completed,  it  will  mount  118  guns 
and  18  flank  nowitsers  in  casemates,  and  b\  heavy  guns  of 
modem  calibres  en  barbette.  Inasmuch  as  the  exceptional 
magnitude  of  Fort  Monroe,  as  compared  with  our  other 
works  of  coast  and  channel  defence,  has  been  the  subject 
of  frequent,  and  sometimes  of  severe  and  perhaps  not  un- 
just, criticism,  it  may  be  said,  in  explanation,  that  this 
work  was  designed  under  the  inspiration  of  Gen.  Simon 
Bernard,  a  foreign  engineer  of  eminence  called  into  our  ser- 
vice soon  after  the  close  of  the  war  of  1812-14,  with  all  the 
exaggerated  ideas  of  warfare  which  the  dose  proximity  of 
belligerent  nations  in  Bnrope  had  produced  and  rendered 
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tary  enginean,  monlded  golel  j  upon  local  eiranmitanccs  and 
the  neeeaaitiei  of  our  own  country,  >o  far  prevailed  as  to 
restrict  the  introduction  of  a  foreign  system  to  the  single 
case  of  Fort  Monroe.  We  hare  no  other  work  at  all  like  it 
in  any  essential  particnlar,  and  the  error  in  this  instaaoe 
relates  solely  to  magnitude,  not  to  strength. 

Q.  A.  Ojxlhobk. 

Fort  Haatgom'err,  Rouse's  Point,  N.  Y.,  an  enclosed 
pentagonal  work,  commenoed  in  1841,  oonitituting  the  de- 
nnoe  of  the  outlet  of  Lake  Champlain. 

Fort  IHor'gaBj  an  enclosed  caaematcd  and  bastioned 
pentagon  of  brick,  with  exterior  batteries,  located  on  the 
n.  end  of  Mobile  Point,  Ala.,  at  the  entrance  to  anchorage 
in  Mobile  Bay ;  commenoed  I8I9  on  the  site  of  old  Fort 
Bowyer.  An  historic  interest  attaches  to  (he  latter  work 
as  having  borne  an  important  part  in  the  war  of  1812-15. 
It  then  oonsisted  of  only  a  small  redoubt.  In  pursuance  of 
the  plan  adopted  by  the  British,  "  to  destroy  and  lay  waste 
all  towns  ana  districts  of  the  XJ.  S.,"  the  Indian  war  was 
renewed  on  the  soathem  frontier,  and  on  Sept.  16,  1814,  a 
eombined  naral  and  land  attack  was  made  upon  Fort 
Bowyer,  which  at  this  time  was  but  a  small  redoubt  mounting 
30  guns,  and  with  a  garrison  of  120  men,  officers  included. 
The  British  force  comprised  4  armed  vessels,  590  men,  and 
90  guns,  and  a  land  force  exceeding  700  men,  of  which  600 
were  Indians.  The  engagement,  which  lasted  three  hours, 
resulted  in  the  total  loss  to  the  British  of  1  ship  and  232 
men.     The  loss  in  kilted  in  Fort  Bowyer  was  bat  8. 

Fort  Monltrief  on  Sullivan's  Island,  entrano*  to 
Charleston  harbor,  S.  C.  A  rude  work  of  palmetto  logs 
and  earth,  mounting  28  gnna,  wai  unsnooessfully  attacked 
in  1776  by  the  British  fleet  of  nine  vessels  (270  guns),  under 
Sir  Peter  Parker,  and  thenceforth  bore  the  commander's 
name.  Col.  William  Moultrie.  It  was  subsequently  rebuilt 
in  masonry  with  an  imperfectly  bastioned  trac£,  and  de- 
scribed in  official  reports  as  a  "  work  of  some  stroogtb,  but 
with  scarp-wall  so  low  as  to  ap{>oae  no  serious  obstacle  to 
escalade.  And  such  it  was,  essentially,  at  the  time  when 
(Dec.  28,  I860),  abandoned  by  Major  Anderson,  it  fell  into 
Confederate  hands,  and  in  consort  with  batteries  on  Morris 
Island  fired  the  first  guns  of  the  civil  war  upon  the  Star  of 
the  West,  Jan.  9,  1881.  (See  Fort  Sumter.)  The  work  In 
Confederate  hands  was  reinforced  by  earthen  batteries  ex- 
tending the  whole  length  of  Sullivan's  Island,  ^ineetbe  war 
it  has  been  very  much  modified  to  adapt  it  to  reeeivo  modern 
heavy  guns,  protected  by  earthen  traverses  and  parados. 

Fort  Niag'ara,  N.  T.,  an  enolosed  work  commanding 
the  entrance  into  the  Niagara  River,  at  the  nioath  of  which 
it  is  located.  The  old  work  of  this  name  bore  a  prominent 
part  in  the  war  with  Qreat  Britain  in  1813-15,  and  was  the 
scene  of  stirring  events,  betng  surprised  and  oaptured  In 
181S  and  most  of  its  garrison  slain. 

Fort  Onta'rio,  an  enclosed  irork  on  the  right  bank 
of  the  Oswego  River,  at  its  mouth,  intended  to  protect  the 
olty  of  Oswego,  N.  T.,  against  naval  attack.  It  occupies 
the  site  of  old  Fort  Oswego,  which  in  the  war  of  1813-15 
was  the  scene  of  many  exciting  struggles,  and  was  once 
captured  by  the  enemy.  The  city  has  now,  however,  grown 
to  such  an  extent  as  nearly  to  surround  the  present  fort. 

Fort  Oaage,  tp.  of  Jaokson  oc,  Mo.    Pop.  1695. 

Fort  Piclc'enS)  an  enelosed  oasemated  and  bastioned 

Ctagonal  brick  work,  on  Santa  Rosa  Island,  Pcnsacola 
bor,  Fla.,  which  harbor  and  the  IT.  S.  navy-yard  at  War- 
rington it  Is  intended  to  defend.  In  Jan.,  1861,  Mi^.  Adam 
Slemmer  abandoned  the  small  work,Fi>RT  Barrancas  (which 
tee),  opposite,  and  transferred  his  command  to  Fort  Pick- 
ens, whieh  he  saeoeeded  in  holding  nntil  reinforced,  thus 
laving  to  the  rovemmant  this  important  work.  The  navy- 
yard  and  wons  on  the  mainland,  including  Fort  HeRee, 
fell  into  Confederate  hands,  and  desultory  operations  were 
carried  on  for  some  time  between  the  two  shores,  exhibiting 
at  one  time  the  singular  spectacle  of  two  forts  (Pickens  ana 
McRee)  oannonading  eaen  other. 

Fort  Pike,  Rigolets  Pass,  La.,  an  enclosed  brick  case- 
mated  work,  commenced  in  1819,  designed  to  defend,  with 
Fort  Macomb,  the  wator-opproaohee  to  the  rear  of  New 
Orleans  by  the  two  passes,  Rigolets  and  Chef  Menteur, 
leading  from  Lake  Borgno  to  Lake  Pontchartrain. 

Fort  Plain,  nost-v.  of  Montgomery  co.,  N.  Y.,  on  the 
Mohawk  River,  the  Erie  Canal,  and  the  Now  York  Central 
R.  R.,  56  miles  W.  of  Albany.  It  has  1  national  bank,  a 
seminary,  a  weekly  newspaper,  a  spring  and  axle  maoufiio- 
tory,  4  hotels,  and  a  numoer  of  stores.     Pop.  1707. 

Charles  Bo  vest,  Ed.  "Mobawk  Vallbt  RcaiSTBB." 

Fort  Por'ter,  a  small  enclosed  work,  commeneed  in 
1842,  on  the  right  bank  of  the  Niagara  River,  at  Black 
Rock,  2  miles  below  Bufiislo,  N.  Y.  It  is  a  tower,  and  sur- 
rounded by  a  barbette  battery,  intended  to  command  the 


entrance  into  Niagara  River  and  the  shore  and  anohoraga 
in  front  of  Buffalo. 

Fort  Preb'Ie,  an  old  enolosed  work  situated  on  Preble 
Point,  Cape  Elisabeth,  Portland  harbor,  Me.,  partly  sar- 
rounded  by  a  line  of  open  barliette  and  oasemated  batteries. 

Fort  Pnlas'ki,  a  fortification  constructed  on  Cockspnr 
Island,  Qa.,  for  the  defence  of  Tybee  Roads  and  the 
Savannah  Bivor  approach  to  the  city  of  Savannah,  com- 
menced in  1829.  It  is  a  brick  work  of  fire  faocs,  case- 
mated  on  all  sides ;  walls  7i  feet  thick  at  the  base  and  25 
feet  high  above  high  water;  mounting  two  tiers  of  guns, 
one  in  casemates  end  one  en  barbette.  The  gorge-faoe  is 
covered  by  an  earthen  outwork  (demilune)  of  bold  relief. 
A  tide-water  ditch  surrounds  both  main  work  and  demi- 
lune, and  separates  the  two.  At  tho  beginning  of  the  civil 
war,  in  1861,  the  work  had  cost  $988,859,  and  was  finished 
in  all  essential  particulars,  but  had  never  been  garrisoned 
or  armed.  It  was  originally  designed  to  mount  160  gnns 
of  all  calibres.  The  secession  of  the  State  of  Georgia 
occurred  Jan.  2,  1861,  and  her  military  at  once  took  pos- 
session of  Forts  Pulaski  and  Jackson,  the  only  defences  on 
the  Savannah  River.  On  Nov.  20,  1861,  the  writer,  then 
holding  the  position  of  chief  engineer  to  the  expeditionary 
oorps  commanded  by  Brig. -Gen.  T.  W.  Sherman,  made  a 
military  reconnaissance  of  Fort  Pulaski,  and  prononnoed 
"the  reduction  of  that  work  praetioable  by  batteries  of 
mortars  and  rifled  guns  established  on  Big  Tybee  Island." 
Its  capture  having  been  determined  upon,  the  island  was 
occupied  by  the  Union  forces  early  in  Deoember.  In 
order  to  invest  the  place,  batteries  were  established  in  tho 
marsh  about  4  miles  above  the  fort,  commanding  the  Sa- 
vannah River — one  upon  Venus  Point,  and  another  nearly 
opposite,  on  Bird  Island.  Another  battery  was  plaoed 
upon  a  hulk  anchored  in  Lazaretto  Creek,  S.  of  the  Ibrt. 

"On  Feb.  21,  1862,  the  first  vessel  with  ordnance  and 
ordnance  stores  for  the  siege  arrived  in  Tybee  Roads. 
From  that  time  until  the  9th  of  April  all  the  troops  on 
Tybee  Island,  consisting  of  the  7th  Connecticut  Vols.,  the 
48th  New  York  Vols.,  two  compsnies  of  the  Volunteer 
Engineers,  and,  for  the  most  of  the  time,  two  companies 
a  Rhode  Island  Vol.  Artillery,  were  constantly  engaged 
in  landing  and  transporting  ordnance,  ordnance  stores, 
and  battery  materials,  making  ilueinea  and  roads,  con- 
structing gun  and  mortar  batteries,  service  and  d£p6t 
magaiines,  splinter  and  bombproof  shelters  for  the  relief 
of  eannoneen  off  duty,  and  drilling  at  the  several  pieces. 

"■  The  armament  comprised  36  pieces.  No  one  except  an 
eye-witness  can  form  any  but  a  faint  conception  of  tho 
herculean  labor  by  which  mortars  of  eight  and  a  half  tons 
weight,  and  columbiads  but  a  trifle  lighter,  were  moved  in 
the  dead  of  night  over  a  narrow  causeway  bordered  by 
swamps  on  either  side,  and  liable  at  any  moment  to  be 
overturned  and  buried  in  the  mud  beyond  roach.  The 
stratum  of  mud  is  about  twelve  feet  deep,  and  on  several 
occasions  the  heaviest  pieces,  particularly  the  mortars,  be- 
came detached  from  the  sling-carts,  and  were  with  great 
difficulty,  by  the  use  of  planks  and  skids,  kept  from  sink- 
ing to  the  bottom.  Two  Hundred  and  fifty  men  were  barely 
snfltoiont  to  move  a  single  piece  on  sling-carts.  The  men 
were  not  allowed  to  speak  above  a  whisper,  and  were 
guided  by  the  notes  of  a  whistle. 

"  The  positions  seleeted  for  the  five  most  advanced  bat- 
teries were  artifioially  screened  fk'om  view  fh>m  the  fort  by  a 
gradoal  and  almost  imperceptible  obange,  made  little  by 
little  every  night,  in  the  condition  and  appearanoe  of  the 
brushwood  and  bashes  in  front  of  them.  No  sudden  alter- 
ation of  the  outline  of  the  landscape  was  permitted.  After 
the  ooBoealmeDt  was  onae  peifeoted  to  sneh  a  degree  as  to 
afford  a  good  and  safe  parapet  behind  it,  lees  care  was 
taken,  and  some  of  the  work  in  the  batteries  reqniring 
neohanical  skill  was  done  in  the  daytime,  tho  fatigue- 
parties  going  to  their  labor  before  break  of  day  and  re- 
tnming  in  the  evening  after  dark.  The  batteries  opened 
fire  on  tho  10th  of  April."  (For  further  partieulars  see 
Oeic.  Gillmore's  Beporl  on  tlie  Siege  nnd  RedmHim  t^f  Fort 
Pulatki,  tfi  Profeerional  Paper  No.  8  of  tht  Corf  <tf  En- 
gineer: See  also  article  Bohbaiidkeht,  by  Qan.  J.  G. 
Bahsard,  U.  S.  Army.)  Q.  A.  Gillhobe. 

Fort  Ran'dall,  a  military  post  and  poet-v.,  oonnty. 
seat  of  Todd  eo..  Dak.,  on  the  S.  W.  bank  of  the  Miatourl 
River. 

Fort  RecoT'ery,  post-v.  of  Recovery  tp.,  Meroer  oo., 
0.    Pop.  89. 

Fort  Ri'ler,  post-v.  and  IT.  S.  military  post  in  Davit 
CO.,  Kan.,  on  the  Kansas  Pacific  R.  R.,  68  miles  W.  of 
Topeka,  at  the  junction  of  the  Smoky  Hill  and  the  Repat>- 
lican  rivers,  and  on  the  U.  S.  military  road.  It  is  in  a  de- 
lightful region.  The  reservation  is  of  20,000  acres.  The 
Repnbliean  is  here  bridged.     Pop.  (garrison),  560. 
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Fort  Royal,  the  sapital  of  the  island  of  Martlsiqae, 
ia  the  Freneb  Waat  Indiea,  on  whote  W.  tide  it  ia  aitasted 
oa  a  haj  »f  the  emme  name.  It  is  the  reeideooe  of  the 
Freaoh  governor.  It  is  fortified,  and  has  a  pop.  of  about 
12,000. 

Fort  St.  Phil'ip,  nearly  opposite  Fort  Jacksox  (irhioh 
see),  on  the  Mississippi  River.  The  old  river  front,  with 
low  brielt  scarp  and  wet  ditoh,  was  built  by  the  Spaniards. 
The  "  Plaquemine  Bend  "  offers  the  lowest  favoraole  looal- 
itj  for  defending  the  river,  though  it  is  15  miles  above  the 
months  and  30  above  the  "  Head  of  the  Passes."  The  work 
was  wholly  enclosed  by  the  U.  8.  authorities  daring  the  war 
of  1812-15,  but  is,  like  nearly  all  works  of  that  and  earlier 
date,  of  rude  design  both  in  trace  and  relief.  Since  1841  it 
has  undergone  extensive  repairs  and  modifications.  Falling 
into  the  hands  of  the  Confederates  in  1861,  it  was,  with  Fort 
Jackson,  recaptured  by  Farragut's  fleet,  Apr.,  1R62.  The 
name  of  Fort  St.  Philip  is  familiar  to  the  pnblio  through 
its  vicinity  to  a  proposexl  ship-canal  for  avoiding  the  shoals 
which  bar  the  river  mouths.   (See  New  Ori,fa:(s.) 

Fort  San'ders,  a  military  post  in  Albany  eo.,  Wy.,  on 
the  Union  Pacific  B.  R.,  3  miles  S.  E.  of  Laramie.  IM. 
il'  13'  *"  N.,  Ion.  105°  40'  W. 

Fort  Scam'mel,  an  old  enclosed  barbette  battery,  lo- 
cated on  House  Island,  Portland  harbor.  Me. ;  extensively 
repaired  and  modified  since  1841. 

Fort  Schoy'ler,  one  of  the  defences  of  New  York  against 
maritime  attack  by  the  Bast  River  entrance,  an  enclosed 
pentagonal  eaaemated  masonry  work  with  exterior  batteries, 
sitoated  on  Throg's  Neck,  at  the  junction  of  the  East  Biver 
with  Long  Island  Sound ;  commenced  1833. 

Fort  Schuyler,  a  small  stockade  on  the  site  of  the 
eity  of  Utica,  N.  Y.,  was  built  in  1 756.  The  place  was  call- 
ed by  this  name  until  17S3,  when  it  took  the  name  of  Utica. 

Fort  Schuyler,  the  name  given  in  1776  to  the  old 
Fort  Stanwix  which  stood  on  the  site  of  the  present  city 
of  Rome,  N.  Y.  It  was  nnsuocessfnlly  besieged  by  St.  Le- 
ger's  Tories  and  Indians  in  1777,  and  was  destroyed  by  fire 
and  freshet  in  17S1.  The  building  of  Fort  Stanwix  cost  the 
British  goverameot  £(JD,O0Oi  it  was  built  in  1758. 

Port  Scottf  oity,  capital  of  Bourbon  oo.,  Kan.,  380 
milet  W.  of  Su  Louis  and  98  miles  S.  of  Kansas  City,  Mo., 
OB  the  Marmatoo  River  and  on  the  Missouri  Kansas  and 
Texas  and  the  Missouri  River  Fort  Soott  and  Onlf  R.  Rs. 
It  ha*  2  Rational  banks,  1  iron-foandry  and  machine- works, 
I  grain-elevator,  3  large  floar-millii,  1  woollen-mill,  1  paint 
and  eement  works,  a  match  manufactory,  a  cracker  and 
eaady  manufactory,  3  newspapers,  and  267  business  firms. 
Coal  is  found  in  this  vicinity,  15  companies  mining  and 
shipping  flrom  this  point.  Hydraulic  cement  and  mineral 
paints,  umbers,  yellow  ochres,  Spanish  brown,  Indian  red, 
•to.  are  found  in  large  quantities.    Pop.  4174. 

J.  W.  Allairb,  Ed.  "  PioxuB." 

Fort  Sel'den,  post-v.  of  SoSa  ASa  eo.,  N.  M. 

Fort  Ser'em,  an  old  work  on  the  left  bank  of  the  But- 
«n>  Biver,  Annapolis  harbor,  Md. 

Fort  Shaw,  post-r.  of  Lewis  and  Clarke  oo.,  Mon. 

Fort  Sill,  post-v.  of  the  Choctaw  Nation,  Ind.  Ter. 

Fort  Smith,  oity  of  Sebastian  oo..  Ark.,  at  the  confluenee 
of  the  Arkanaas  and  Poteau  rivers,  on  the  Indian  Territory 
border,  150  mile*  W.  of  Little  Rook.  It  has  S  ehurobes, 
good  sehoolt,  1  bank,  3  newspapers,  A  hotels,  machine- 
shops,  wagon-factories,  saw  and  grist  mill,  ootton-gin, 
plaoing-maehine,  a  Masonic  lodge,  chapter,  eounoil,  and 
eommandery,  an  Odd  Fellows'  lodge  and  encampment,  and 
lodge  of  K.  P.  Its  principal  trade  is  in  cotton,  hides,  pelts, 
furs,  lumber,  com,  wheat,  and  coal.  It  is  the  head  of  navi- 
gation, and  haa  several  railroads  projected  to  it  Pop.  2227. 
J.  H.  Sparks,  Ed.  "Hibald." 

Fort  Sael'liBK,  an  old  U.  8.  military  post  in  Henne- 
pin ao.,  Minn.,  at  the  junetion  of  the  Minnesota  and  His- 
sisiippi  riren,  opposite  Mendota,  and  2  miles  below  the 
Minnehaha  Falls.  It  was  founded  in  1820,  and  is  the  old- 
est settlement  in  what  is  now  Minnesota.  It  is  a  post-v. 
on  the  Milwaukee  and  St.  Panl  R.  B. 

Fort  SpTing,  tp.  of  Oreenbrier  oo..  West  Va.,  on  the 
Chesapeake  and  Ohio  R.  R.     Pop.  901. 

Fort  Stock'ton,  military  post,  Presidio  eo.,  Tex.  P.  458. 

Fort  Suriivan,  an  old  work  on  Dudley's  or  Treat's  Isl- 
and, designed  for  the  defence  of  the  harbor  of  Gastport,  Me. 

Fort  Sol'Iy,  a  military  station  and  post-v.  of  Sully  oo.. 
Dak.,  on  the  £.  bank  of  the  Missouri  River.  The  old  Fort 
Sully  is  lower  down,  on  the  same  side  of  the  river,  in 
Ungbes  eo. 

Fort  Sam'ter,  Charleston,  8.  C,  is  noted  for  being  the 
plaae  where  the  Ameriean  civil  war  was  inaugurated,  Apr. 
12, 1861,  and  ■•  the  scene  of  several  severe  military  and 


naval  conflicts  during  that  war.  The  work,  begun  in  1829, 
is  located  upon  a  shoal  on  the  8.  side  of  the  entrance  to  the 
inner  harbor,  distant  about  1  statute  mile  S.  W,  from  Fort 
Moultrie,  and  3^'  miles  from  Charleston  city.  The  land 
nearest  the  work  is  Cnmmings  Point,  on  the  N.  end  of 
Morris  Island,  about  {  of  a  mile  distant,  in  a  southerly  di- 
rection. The  fort  was  built  of  brick  on  a  rip-rap  founda- 
tion, the  exterior  wall  being  38  feet  high  and  71  feet  thick, 
and  was  designed  to  mount  136  guns  arranged  in  three 
tiers,  two  in  embrasure  and  one  en  barbette.  It  never  re- 
ceived its  entire  armament,  as  none  of  the  embrasures  of 
the  second  tier  were  finished  when  the  civil  war  broke  out. 
The  openings  left  for  them  were  therefore  walled  up  with 
briok,  in  order  to  render  the  work  as  strong  as  possible  to 
resist  the  threatened  attack  of  the  Confederates.  Up  to 
tiiat  time  a  little  more  than  $1,000,000  had  been  expended 
upon  it,  and  its  armament  comprised  6  24-pounders,  41 
32-pounders,  10  S-inch  Rodman  guns,  10  42-pounders,  S 
10-inch  columbiads,  and  8  8-inch  sea-coast  howitzers. 

South  Carolina  formally  seceded  Dec.  20,  1860,  in  the 
midst  of  the  wildest  rejoicing  and  exultation  throughout 
the  Sonth.  The  entire  force  of  V.  8.  troops  in  Charleston 
harbor  at  the  time  consisted  of  two  companies  of  the  First 
U.  8.  Artillery  and  9  musicians,  a  total  of  75  enlisted  men, 
under  the  command  of  Major  Robert  Anderson.  This 
handful  of  men,  which  had  bitberio  occupied  Fort  Moul- 
trie in  eonseqnenee  of  the  unfinished  condition  of  Fort 
Sumter,  was  quietly  transferred  to  the  last-named  work 
during  the  night  of  Dec.  26th — an  event  at  once  followed 
by  the  seiinre,  by  the  State  authorities,  of  all  the  other 
forts  ia  the  harbor,  and  the  U.  8.  arsenal,  post-offioe,  and 
enstom-honse  in  Charleston  city.  The  oonstruction  of  bat- 
teries on  Morris  Island  was  begun,  the  coast  and  harbor 
lights  were  extinguished,  and  the  booys  removed  from  the 
channel  to  prevent  the  sending  of  reinforcements  and  sop- 
plies  to  Fort  Sumter.  On  Jan.  0,  1861,  the  steamer  Star 
of  the  West  arrived  in  the  harbor  with  provisions  and  250 
Federal  soldiers.  In  attempting  to  reach  Fort  Sumter  she 
was  fired  into  and  struck  from  batteries  on  Sullivan's  and 
Morris  islands,  and  abandoned  the  enterprise.  As  M^or 
Anderson's  provisions  would  be  exhausted  on  the  I5tb  of 
April,  ofllcial  notice  was  conveyed  to  Oor.  Pickens  of 
South  Carolina  on  the  8th  that  supplies  would  be  conveyed 
to  the  fort  at  all  baxards.  Its  surrender  was  demanded  by 
Confederate  general  Beauregard  at  2  p.  ¥.  on  the  Uth,  and 
declined.  To  another  communication  of  the  same  date. 
Major  Anderson  replied  that  the  work  would  be  evacnated 
on  the  15th  unless  "controlling  instruotions "  or  "addi- 
tional supplies "  were  received  by  that  time.  This  re- 
sponse not  being  deemed  satisfaotoiy,  Mi^or  Anderson  was 
notified  at  3.20  a.  a.  on  the  12th  that  fire  would  be  opened 
on  the  fort  in  one  boor,  and  the  oannonading  began  at  the 
appointed  time.  At  noon  on  the  same  day  a  fleet  of  ves- 
sels from  New  York,  with  provisions  for  the  garrison,  ap- 
peared off  the  harbor  and  exchanged  signals  with  the  fort, 
but  made  no  attempt  to  land  any  supplies,  withont  which 
the  contest  must  necessarily  he  of  bnef  duration.  On  the 
afternoon  of  the  13th  terms  were  arranged,  under  whieh 
the  garrison  marched  out  on  the  14th  with  the  honon  of 
war,  saluting  the  flag  with  fifty  guns. 

The  brick  buildings  erected  inside  the  fort  for  quarters 
and  barracks  were  burned  down  during  the  action  by  hot 
shot  tnta  the  enemy's  batteries,  but  the  work  itself  had 
leeeived  no  material  injury.  Contemporaneous  opinion, 
outside  a  somewhat  restricted  military  circle,  very  gene- 
rally ooneeded  the  difficulty,  if  not  the  impraetieability,  of 
throwing  reinforcements  and  supplies  into  the  fort  during 
the  attaek,  but  in  the  light  of  subsequent  events  such  an 
•Dteipriae  loaes  most  of  the  elements  of  extreme  haxard. 
The  lower  embraaures,  41  in  number,  and  each  nearly  2 
feet  vide  and  3  feet  high,  were  only  4  feet,  in  many  places 
not  over  3  feet,  above  tjie  enroekment  at  the  foot  of  the 
outer  wall,  and  not  more  than  10  feet  distant  from  the  wa- 
ter, whieh  enoircled  the  fort  on  every  aide.  If  30  or  40 
small  boats  carrying  rations  and  soldiers,  and  manned  by 
such  men  as  a  call  for  volunteers  would  bring  out  in  any 
fleet  of  U.  S.  merchantmen,  had  attempted  to  make  a  land- 
ing simultaneously  on  all  sides  of  toe  work  dnring  the 
night  of  the  12th,  a  large  proportion  of  them  would  doubt- 
less have  succeeded.  The  opposition,  if  any,  would  have 
come  from  boat-parties  similarly  organized,  which,  at  the 
worst,  would  only  place  the  combatants  on  a  footing  of 
theoretic  equality,  m  which  the  best  men  and  the  lieat 
weapons  would  win. 

Tne  Confederates,  upon  getting  possession  of  Fort  Sum- 
ter, at  once  proceeded  to  augment  its  offensive  and  defen- 
sive strength.  Rifle-guns  were  added  to  the  armament; 
many  of  the  casemates  were  filled  up  with  sand ;  sand  trav- 
erses were  constructed  between  the  barbette  guns ;  and  the 
magazine  walls  were  strengthened.  They  hold  undirturbed 
possession  for  a  period  of  two  yean. 
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On  Apr.  7, 1863,  a  gallant  attack  waa  made  upon  the  fort 
by  a  naval  force  of  nine  iron-dads,  carrjing  23  gant,  under 
command  of  Rear-Admiral  B.  F.  Dupont.     Thereasela  en- 


gaged were  the  Weehawken,  Panaio,  Hontank,  Patapno, 
New  Ironsides,  Catskill,  Nantneket,  Nahant,  and  Keoknk. 
The  oombat  Uuted  one  hoar  aod  forty  minntei,  when  the 


View  of  Fort  Sumter  from  Morris  Island,  Aug.  16, 1863. 


fleet  withdrew,  at  4  p.  M.,  with  the  intention  of  renewing 
the  engagement  the  next  morning.  The  monitors  had  re- 
ceived so  much  injnry,  however,  that  the  project  was  aban- 
doned. The  Keokuk,  a  thin-armored,  donble-turreted 
monitor,  sunk  the  next  day  from  the  injuries  received  in 
her  hull,  although  she  had  been  under  fire  only  thirty  min- 
utes. She  had  been  struck  90  times,  and  19  shots  pierced 
her  through  at  and  below  the  water-line.  In  this  engage- 
ment the  ranges  varied  from  6&0  to  2100  yards.  The  fleet, 
armed  almost  exclusively  with  11-inch  and  15-inoh  smooth- 
bores, with  a  few  ISO-pounder  rifles,  fired  only  139  times. 
Of  these,  54  l&-inoh  shells,  43  11-inch  shells,  22  11-inoh 
solid  shot,  and  5  150-pounder  rifle  projectiles  were  fired  at 
Fort  Sumter,  and  the  rest  at  Forts  Wagner  and  Moultrie. 
Fort  Sumter  was  subsequently  bombarded,  its  batteries 
destroyed,  and  the  walls  upon  two  of  its  faces  demolished, 
from  batteries  established  by  the  Union  land  forces  on 
Morris  Island.  The  first  fire  from  the  breaching  batteriee 
opened  Aug.  17,  1883.  At  12  p.  u.  on  the  night  of  Sept. 
8th  the  fort  was  assaulted  by  a  naval  column  of  500  men  in 
■mall  boats,  which  was  repulsed  with  heavy  loss.  A  pre- 
liminary summons  for  its  surrender  had  been  made  by  Ad- 
miral Dahlgren,  and  declined, 

A  prominent  historian  of  the  war  asserts,  on  the  alleged 
authority  of  the  naval  commander,  that  cooperation  from 
the  army  waa  expeoted  in  this  assault,  in  aooordanoe  with 
previous  arrangement.  Such  is  not  the  case.  On  the  con- 
trary, althongh  an  assault  had  been  ordered  by  the  oom- 
mander  of  the  land  forces  the  same  night,  the  admiral  was 
Informed  that  the  column  oould  not  start  from  the  creek  W. 
of  Morris  Island  until  midnight,  in  oonsequenoe  of  low  tide. 
The  naval  column  left  the  fleet  at  10  p.  h.,  and  by  mid- 
night had  been  repulsed  and  withdrawn.  The  only  ar- 
rangement between  the  navy  and  army  eommandert  con- 
sisted in  the  adoption  of  a  watchword  to  prevent  unpleasant 
oolUsions  on  the  water  between  the  two  forces.  Each  en- 
terprise waa  organised  with  ample  strength  to  act  alone, 
ana  was  intended  to  be  entirely  independent  of  the  other, 
and  no  reference  whatever  to  any  expected  oo-operation 
from  the  army  was  made  by  the  admiral  or  by  any  of  bis 
subordinates  in  their  official  reports  of  the  action. 

The  Fort  Sumter  garrison  subsequently  constructed  ad- 
ditional shelters,  galleries,  and  quarters  within  and  under 
the  ruins,  and  maintained  possession  until  the  final  evacu- 
ation of  Charleston  and  all  its  defences,  Feb.  18,  1865. 

The  work  is  now  being  rebuilt  on  a  modified  plan.  When 
completed  it  will  mount  —  large  guns  «i  barbellt  and  — 
guns  in  casemate.  (For  demolition  of  Fort  Sumter  see  6KIC. 
GillHORK's  Report  on  Enyineer  and  Artillery  OperaHonl 
agaimt  Charletton;  also  article  BoHBABDlfENT,  by  Gun.  J. 
Q.  Barnard,  VS.  S.  Army.)  Q.  A.  Oillhorb. 

Fort  Tay'ior,  an  enclosed  casemated  pentagonal  brick 
work  in  Key  West  harbor,  Fla. ;  commenced  1845. 

Fort  Tomp'kins,  on  the  W.  side  of  the  Narrows,  en- 
trance to  New  York  harbor,  has  a  fixed  white  light;  lat. 
40"  36'  1"  N.,  Ion.  74°  2'  56"  W.   (See  Statkm  Lsland.) 

Fort  Tmm'bnll,  one  of  the  defences  of  New  London 
harbor.  Conn.,  on  the  W.  bank  of  the  Thames  River;  it  is 
an  enclosed  pentagonal  work  with  exterior  barbette  bat- 
teries; commenced  1838  on  the  site  of  an  old  work  of  that 
name. 

Forto'na  [Gr.  Xvxti],  the  goddess  of  good-luck,  wor- 
shipped at  many  places  of  Italy,  Greece,  and  Asia  Minor. 


the  horn  of  plenty,  with  a  ball  or  globe  at  or  nnder  her 
feet — sometimes  with  a  wheel.  But  she  was  especially  bon- 
ored  at  Rome,  where  she  had  several  temples  and  bore 
many  surnames. 

For'tunate  Islands  ( fortunate  lunlr,  Xuipur  fvni), 
an  ancient  name  for  a  group  of  supposed  islands  ut'  the 
ocean  stream,  whose  happy  climate  is  celebrated  by  Homer. 
The  geographers  identified  them  with  what  are  now  called 
the  Canary  Islands,  but  the  term  in  a  wide  sense  seems  to 
have  included  the  Asores,  Madeira,  and  the  Cape  Verde 
group.  The  delightful  climate  of  all  but  the  mostaouth- 
erly  group  of  these  islands  Justifies  the  name. 

Fortnnatia'nus  (Atilids),  a  Roman  grammarian, 
author  of  a  treatise  on  metres,  and  especially  on  the  metres 
employed  by  Horace.  The  work  is  compiled  from  previous 
writers  for  the  use  of  a  young  Roman  of  senatorion  rank, 
to  whom  the  author  recommends  the  careful  study  of 
Horace.  In  order  to  explain  for  him  the  metres  of  the 
poet,  Fortunatianus  gives  first  a  summary  of  the  different 
kinds  of  feet  and  the  principal  metres,  with  some  of  the 
leading  rules  of  prosody.  Uo  then  takes  up  and  analyses 
the  Horatian  measures.  The  work  is  given  in  Gaisford's 
Script.  Lat.  Rei  mstrt'cr,  Oxford,  1837,  and  in  the  new 
edition  of  the  Latin  grammarians  by  EeiL    H.  Brmlkb. 

Fortana'tas,  the  hero  of  an  old  romance,  the  first 
known  edition  of  which  appeared  in  German  at  Frankfort 
in  1509,  the  second  in  1530.  Fortunatus,  after  great  suf- 
ferings, receives  an  inexhauatible  nurse  and  a  wisbing-cap, 
which  finally  proves  the  min  of  nim  and  his  sons.  An- 
other popular  character,  Fortnnio,  is  believed  to  hare  beem 
at  first  identical  with  him.  The  story  of  Fortunatus  waa 
dramatised  by  Hans  Sachs,  Dcr  Fortitnatui  mit  dem  Wmitch- 
teckel  (1553),  and  by  Dekker,  PUatant  Comadie  of  Old 
Fortunatu$  (1600).  The  principal  European  languages 
have  the  tale  in  varions  forms.  Its  authorship  is  not 
known,  but  some  of  its  materials  are  very  old.  The  "  in- 
exhaustible purse"  of  Fortunatus  forms  one  of  the  promi- 
nent features  of  the  strange  tale  of  Peter  Scklemil  (bjr 
Chamisso),  who  for  it  sold  his  shadow. 

Fortnna'taa  (VBirAimca  Hokobids  CLKMBxriA.xtrs), 
bishop  of  Poitiers  at  the  close  of  the  sixth  century,  a 
Latin  poet  of  the  transition  period,  wrote  on  a  great  TSk- 
riety  of  subjects ;  owes  his  reputation  mainly  to  three  or 
four  beautiful  Latin  hymns.  He  was  b.  in  Nortbom  Italy, 
in  the  neighborhood  of  Ceneda  and  Treviso,  about  530 
A.  D.,  but  received  his  education  at  Ravenna,  where  he 
studied  grammar,  rhetoric,  and  jurisprudence,  devoting 
considerable  attention  also  to  eloquence  and  poetry.  About 
564  he  left  Italy  for  France,  where  he  spent  the  rest  of  bis 
life.  He  waa  favorably  received  at  the  court  of  Siegbort, 
king  of  Austrasia,  in  honor  of  whose  marriage  with  Brun- 
hilda  he  composed  an  epithalamium,  and  resided  there  for 
some  time  as  a  sort  of  court-poet.  After  visiting  Tours  in 
fulfilment  of  a  vow  to  St.  Martin,  he  repaired  to  Poitiem, 
where  ho  met  Radagunde,  the  queen  of  Clotairo  I.,  who 
was  living  in  a  cloister  which  she  had  founded  in  the  vi- 
cinity, and  attracted  her  attention  and  regard.  He  hero 
took  orders,  became  a  presbyter,  and  almoner  and  chaplain 
of  the  queen,  and  under  her  patronage  devoted  himself  to 
ecclesiastical  studies  and  literary  production.  On  the 
death  of  the  bishop  of  Poitiers,  Fortunatus  succeeded  to 
the  episcopate  (probably  in  599),  which  offloe  he  retained 
till  his  death,  about  609.     His  works  are  very  numorons 
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mm,  bMiopa,  eonfanon,  and  othurs;  ezpUnation  of  the 
Lord's  Prayer  eod  of  the  Creed ;  an  epto  poem  in  four 
book!  on  the  life  of  St.  Martin,  chiefly  copied  from  the 
narrative  of  Snlpicina  Severiu;  and  nearly  SOU  poema, 
oolleoted  in  eleven  booka,  on  a  great  variety  of  aul^eats 
and  in  different  metres.  Fortunatni  itands  on  the  border- 
line, aa  it  were,  of  the  old  olaaaioal  poetry  and  the  mediaval 
aeoentoal  (of  whioh  he  waa  one  of  the  first  writen,  if  not 
the  first),  adopting  in  his  poems  both  varieties,  and  show- 
ing no  great  regard  for  Latin  quantities.  His  works  were 
pabliahed  by  Brower,  Fiilda,  1603;  the  beat  edition  by 
Lnehi,  Rome,  1786,  2  vols.  4to.  Uia  beaatifal  hymn,  Vex- 
illa  regit  prodtimt,  waa  adopted  by  the  Churob,  and  haa 
been  translated  into  aeveral  modern  langnagca  (into  Eng- 
liah  by  J.  M.  Neale  in  Mtdimval  Hymntf  and  by  Mra. 
Charles  in  CkrittUm  Lift  i»  Somg).  It,  with  several  otb- 
era,  appeara  in  the  greater  eoUeotiona,  but  ia  made  geno- 
tally  aeeessible  in  Trench's  Sacred  Latin  Poetn/,  London, 
Wi,  3d  ed.,  and  in  March's  Latin  Hymn;  New  York,  1874. 
(See  BoRVAXn,  Ue6<r  dot  Lehea  d.  lat.  J)ickt»re  Fen.  For- 
tnnatuti,  Fulda,  1848;  GlTizOT,  Hietory  of  Cintitation,  18th 
leetare ;  Ebrrt,  Oetek,  d.  Okrittliek-Latei'niickeH  Literatur, 
Leipsio,  1874,  pp.  494-51«.)  H.  BmsLCB. 

Par'tane,  port  of  entry  and  fishing-town  of  Bnrin  dis- 
trict, Newfoundland.  Pop.  805. — Another  Fortune,  on  the 
"Freaoh  Shore,"  'S.  F.,  haa  a  fine  harbor.  Pop.  15. — Still 
another  place,  called  Fortune  Harbor,  on  the  N.  E.  coast 
of  N.  F.,  28  miles  from  Twillingate,  has  a  pop.  of  230. 

Fortnne  (Robert),  Englieh  author  and  botanist,  b.  in 
Berwickshire  in  1813 ;  educated  at  a  village  school  in  the 
Merae,  selected  horticulture  as  his  occupation,  and  was 
employed  in  the  botanical  gardens  of  the  Scotch  capital, 
then  in  those  of  Chiswick.  In  1842  was  made  collector  of 
plants  for  the  Botanical  Society  of  Loudon  in  Northern 
China;  in  1847  published  7%ree  Yean'  Wanderingi  in 
Ciina.  Visiting  China  in  1848  to  make  investigations 
eonoeming  the  tea-plant  for  the  East  India  Company,  he 
published,  after  an  absence  from  England  of  three  years, 
his  7*100  Viiiti  to  the  Tea  Countriei  of  China.  Sendenee 
among  the  Chineee  ftlande,  on  tke  Coael*,  and  at  Sea,  being 
Its  third  Vieit,  from  185S  to  1866,  followed.  Haa  also 
eontributed  to  the  Athmuewn,  and  in  1869  collected  in  China, 
for  the  U.  8.  government,  the  seeds  of  the  tea-shrub  and 
other  plants. 

Fort  IT'Bion,  a  military  station  and  post-v.  in  a  beau- 
tiful valley  of  Mora  oo.,  N.  H.,  18  miles  E.  of  Mora. 

Fortn'ny  (Mariano),  a  Spanish  artist,  b.  in  Reus,  Cat- 
alonia, June  11, 1839;  d.  in  Rome  Nov.  21, 1874.  Fortuny 
was  one  of  the  leaders  in  the  circle  of  artists  who  have  made 
themselves  famous  under  the  title  of  the  French-Spanish 
school — a  title  that  needs,  however,  both  to  be  enlarged 
and  explained.  The  school  includes,  besides  French  and 
Spanish  artiata,  many  Italians,  and  it  ia  not,  in  any  formal 
or  .deliberate  sense,  a  sohool  at  all,  but  only  a  protest,  half 
nneonscioas,  on  the  part  of  several  young  men  of  genius 
of  different  nationalities,  who  found  themselvea  in  Borne 
pnraning  their  atndiee,  againat  the  elaaaioal  traditions 
that  inherit  from  David,  and  that  have  so  long  bonnd  the 
French  and  Germaos  hand  and  foot  It  declared  war,  too, 
with  the  literary  and  aneedotio  art  so  much  the  fashion  in 
our  time — the  art  of  the  eostnmer  and  of  the  brie-i-brae 
shop — and  rallied  a  small  band,  few  in  number,  but  strong 
in  yonth  and  zeal,  to  the  support  of  a  more  manly  style. 
The  inspiration  of  these  new  men  has  come  not  from  Ra- 
phael, nor  indeed  from  any  Italian,  either  directly  or  in- 
directly, but  from  Velasqnes  and  Ooya  and.the  gold  and 
asnre  at  the  Spanish  air.  If  any  Italians  moved  Fortuny 
aod  Bagnanlt,  they  were  Titian  and  Tintoretto  and  Qior- 
gione,  bat  they  forgot  them  all  in  the  presenso  of  Velas- 
qnes, and  sailed  him  alone  master  ana  lord.  Fortuny's 
truning  began  in  the  Academy  of  Barcelona,  where  the 
pale  trulitions  of  Orerbeok  held  sway,  Claudio  Lorcnules, 
the  director  of  tbe  academy,  having  been  one  of  Ovorbeek's 
papils ;  but  aoademtes  and  imitators  could  not  teach  For- 
tuny anything,  and  it  is  said  that  some  lithographs  by 
Oavami  gave  him  the  first  living  impulse.  In  1856  he 
gained  the  academy  priie,  whioh  entitled  him  to  live  and 
stndy  in  Rome  for  a  certain  number  of  years  at  the  ex- 
pense of  the  state ;  and  once  established  there,  he  deserted 
the  galleries  and  the  old  masters  for  the  streets,  and  found 
bia  sabjeots  in  the  life  that  swarmed  about  him  in  the 
osterias  and  in  the  lanes  and  alleys,  filling  his  sketch- 
books with  the  original  but  certainly  far  from  aristocratic 
types  that  abound  in  that  region.  In  1S59  he  joined  his 
compatriot.  Gen.  Prim,  count  of  Reus,  in  his  expedition 
to  Moroceo,  and  in  Africa  he  was  taken  captive  by  the 
charm  of  that  splendid  barbarism,  in  whioh  Regnault,  too, 
found  such  delight  as  made  him  forget  Italy ;  and  he  re- 
turned to  Burope  with  a  world  of  atudies,  which  were 


fame  and  fortune.  In  Madrid  he  bad  studied  Velasques  ' 
and  Goya,  and  when,  on  bis  return  from  Morooco  to  Rome, 
whore  he  finally  fixed  his  home,  he  visited  Paris,  he  was 
strongly  attracted  by  the  pictures  of  Meissonier,  and  the 
influence  of  that  master  is  marked  in  his  works,  in  spite 
of  the  wide  difference  in  the  technics  of  the  two  men.  A 
German  oritic  (Zeifehr\fi  fUr  Bildende  Kmut,  vol.  ix., 
1874)  not  unhappily  calls  Fortuny  "a  link  between  Goya 
and  Meissonier.'  The  reputation  of  Fortuny  dates  from 
the  year  1866,  when  he  came  to  Paris.  Here  he  entered 
into  most  profitable  business  arrangements  with  the  house 
of  Goupil,  who  introduced  his  works  to  the  whole  art-lov- 
ing world,  not  only  in  Europe,  but  in  America.  In  1869 
several  of  Fortuny's  pictures  were  exhibited  in  Paris,  and 
in  the  Salon  of  1870  Regnault's  Salome  and  tbe  Eduealion 
of  a  Prince  by  Zamaoois  made  the  names  of  these  three 
young  men  known  as  the  founders  of  a  new  school — a 
school  that  within  four  years  was  destined  to  bo  deprived 
of  their  illustrious  leadership.  Regnault  died  first,  Zama- 
cois  next,  and  now  that  Fortuny  has  gone,  new  triumphs 
must  wait  for  a  new  leader,  since  no  one  of  equal  power 
and  originality  is  left  to  carry  on  their  work.  In  1868, 
Fortuny  married  Mademoiselle  Madrazo,  a  sister  of  Mad- 
raso  the  artist,  and  a  daughter  of  the  distinguished  di- 
rector of  the  Royal  Museum  of  Madrid,  himself  an  artist 
and  come  of  a  family  of  artists.  Madame  Fortuny  accom- 
panied her  husband  on  all  his  journeys,  easily  and  happily 
suiting  herself  to  his  artist-life  and  delighting  in  his  sue- 
oeaa.  In  the  pictures  which  he  painted  after  his  marriage 
we  often  find  her  face  and  figure.  Two  children  are  the 
fruit  of  this  marriage.  The  names  of  Fortuny's  best-known 
pictures  are  A  Spanith  Marriage,  Tke  Serpent-Tamer,  The 
Amateur  of  Prinia,  A  Fantaaia  at  Morocco,  The  Stoord^ 
Sharpener,  The  Academinaiit  of  Arcadia.  Tbe  sketches 
made  by  Fortuny  in  Morocco,  in  Spain,  in  Italy,  and  even 
in  the  environs  of  Paris,  count  by  hundreds.  He  ac- 
quired a  great  repntation  as  an  etcher,  and  many  of  his 
most  remarkable  works  in  this  kind  have  been  reproduced 
by  tbe  heliogravure  process,  and  published  by  Goupil  A  Co. 
Fortuny's  death  was  the  result  of  a  gastric  fever  brought 
on  by  imprudently  working  out  of  doors  in  the  autumnal 
rains.  He  led  two  unfinished  pictures  on  bis  easel — 7*Ae 
Sea-tkore  at  Portiei  and  The  Interior  of  a  Village  Meat- 
ehop.  Fortuny  worked  with  great  difficulty,  composing  and 
painting  with  extreme  care.  He  thus  produced  compara- 
tively little,  and  his  pictures  were  mueh  sought  for.  The 
Spanieh  Marriage  was  sold  by  him  for  75,000  francs,  and 
many  of  bis  water-colors  fetched  15,000  or  18,000  francs. 
One  of  his  best  pictures,  The  Serjunt-Tamer,  is  owned  by 
Mr.  A.  T.  Stewart  of  New  York.  Clabekce  Cook. 

Fort  Val'lejr,  post-v.  of  Houston  eo.,  Ga.,  on  the  South- 
western R.  R.,  29  miles  S.  W.  of  Macon,  at  the  junction  of 
the  Columbus  Eufaula  and  Perry  branches.  It  is  a  centre 
of  business  in  agricultural  products,  and  ia  a  fine  cotton 
market.  It  has  a  bank,  agricultural  works,  2  churches,  2 
hotels,  2  newspapers,  male  and  female  schools,  and  about 
26  stores.  P.  1333.    W.  T.  Christopher,  Ed.  "Mirror." 

Fort'riIle»  post-v.  of  Vemon  tp.,  Hancock  co.,  Ind., 
15^  miles  S.  W.  of  Anderson,  on  the  Columbus  Cincinnati 
and  Indianapolis  R.  R.     Pop.  387. 

Fort  Wadsworth.    Sec  Statbm  Islarh. 

Fort  Wagaet.  See  Morbu  Islakd,  by  Gbx.  Q.  A. 
QiLLMORS,  U.  S.  Army. 

Fort  Wal'lnce,post-v.,  tp.  and  C.  S.  military  post,  built 
of  handsome  stone,  in  Wallw>e  co.,  Kan.,  on  the  Kansaa 
Pacific  R.  R.,  353  miles  W.  of  Topeka.     Pop.  396. 

Fort  Wal'la  Walla,  a  military  nost  in  WaUa  Walla 
CO.,  Wash.  Ter.,  N.  of  the  village  of  Walla  Walla.  The  old 
Fort  Walla  Walla  was  a  Hudson's  Bay  Company's  post  on 
the  Columbia,  at  the  mouth  of  the  WaUa  WaUa  River. 

Fort  War'ren,  George's  Island,  Boston  harbor,  Mass., 
a  large  pentagonal  casemated  work,  with  exterior  batteries 
in  cover-face  and  ravelin ;  commenced  1833.  It  forms  the 
outer  defence  of  Boston  harbor.  It  was  designed  and  built 
under  the  supervision  of  the  late  Bvt.  Brig.-Gen.  Sylvanus 
Thayer. 

Fort  Wash'ington,  suburban  village  of  New  York 
City,  on  the  Hudson  Riror  and  the  Hudson  River  R.  R.,  in 
the  N.  part  of  Manhattan  Island.  During  the  Revolution 
it  waa  an  important  point.  It  was  taken,  with  2600  prison- 
ers, by  the  British  Nov.  16, 1776,  after  a  gallant  defence. 
The  fort  stood  between  what  are  now  181st  and  186th 
streets,  on  the  highest  land  upon  the  island.  Some  re- 
mains of  it  still  exist. 

Fort  Washington,  Potomac  River,  Md.,  an  old  en- 
closed work  with  open  exterior  batteries,  intended  for  the 
defence  of  the  channel  approaches  to  Washington,  D.  C; 
commenced  1816. 
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flnenoe  of  the  8t,  Mary's  and  St.  Joseph  riven  (whioh  form 
the  Haumee),  04  milea  from  Lake  Erie.  The  eity  ia  regu- 
larly laid  out  in  well-paved  streets,  and  covers  an  area  of 
nearly  10  sqaare  miles.  The  religious  and  educational  ad- 
vantages are  represented  in  19  public  and  parochial  sehools, 
27  churches,  2  colleges,  and  1  academy.  There  are  3  well- 
appointed  libraries,  containing  6000  volumes;  also  3 daily, 
I  tri-woekly,  1  semi-weekly,  S  weekly,  and  1  monthly  oaws- 
paper.  Three  national  and  one  private  bank  reprennt  a 
capital  of  $1,SOO,000.  Railroads  leave  the  eity  in  eight  direc- 
tions. The  extensive  shops  of  the  Pittsburg  Fort  Wayao  and 
Chicago  and  the  Toledo  Wabash  and  Western  R.  Rs.  are  lo- 
cated here.  The  Wabash  and  Erie  Canal  also  passes  through 
the  city.  The  city  has  144  manuCaetaring  establishments, 
is  lighted  with  gas,  and  has  street  railroads  running  in 
various  directions  six  miles.  It  is  surrounded  by  a  fine 
agricultural  community,  and  is  one  of  the  leading  cities  of 
Northern  Indiana,  drawing  trade  from  Michigan,  Nortbem 
Indiana,  and  Northern  Ohio.  The  nnmber  of  the  diiferent 
business-bouses  is  about  1600,  which  includes  wholesale 
establishments.  Average  mortality  for  the  last  ten  years,  1 
in  Si.     Pop.  17,718.  W.  Flkminq,  Ed.  "Sbmtikbl." 

Fort  Wayne,  a  U.  S.  fortiUcation  in  Springfield  tp., 
Wayne  co.,  Mich.,  just  below  Detroit.  It  is  intended  to 
command  the  navigation  of  the  Detroit  River. 

Fort  William,  an  important  trading-post  of  Algoma 
district,  Ontario,  Canada,  on  the  N.  shore  of  Lake  Bupe- 
rior,  14.3  miles  from  Dulutb,  and  at  the  mouth  of  the  river 
Kaministiqnia;  lat.  48°  23'  N.,  Ion.  80°  27'  W. 

Fort  Wil'liam  Hen'ry,  a  fortress  near  the  head  of 
Lake  George,  N.  Y.,  erected  in  1755  by  the  British  forces 
under  Sir  William  Johnson.  It  became  an  important  stra- 
tegic point  in  the  last  French  war  in  the  colonies,  and  was 
captured  by  the  French  and  Indians  in  1767.  It  was  in 
the  present  tp.  of  Caldwell,  Warren  CO.,  N.  Y.  Its  site  is 
occupied  by  a  hotel.  Fort  Oeorge,  half  a  mile  to  tho  £.,  was 
built  in  1759  by  Oen.  Amherst. 

Fort-Winneba'go,  tp.  of  Columbia  oo..  Wis.    P.  709. 

Fort  Win'throp,  one  of  the  defences  of  Boston  harbor, 
Mass.,  on  Governor's  Island,  the  former  site  of  old  Fort 
Warren.  It  is  a  small  enclosed  quadrangular  work,  with 
exterior  open  barbette  batteries ;  commenced  1844. 

Fort  Wood.    See  Bkdlor'b  Island. 

Fort  Wool,  a  largo  unfinished  enclosed  oasemated  work 
on  "rip-rap"  foundation,  formerly  called  Fort  Calhoun, 
designed  for  the  defence  of  Hampton  Roads,  Va. 

Fort  Worth,  post- v.,  oap.  of  Tarrant  co.,  Tex.,  has  an 
altitude  of  1108  feet  above  the  sea,  109  above  "Trinity  Elver, 
on  the  8.  bank  of  which  it  is  situated,  at  the  junction  of 
the  Texas  Pacific,  the  Trans-Continental,  and  the  Fort 
Worth  and  Denver  City  R.  Rs.  It  has  a  number  of  stores, 
shops,  «to.,  2  banks,  3  newspapers,  2  ehutohes,  4  schools, 
and  6  hotels.    Pop.  about  2300. 

B.  B.  Paddock,  Ed.  "  Fort  Worth  Deuocrat." 

Fort  Yo'ma,  a  military  post  in  San  Diego  co.,  Cal.,  on 
the  Colorado  River,  almost  opposite  Arizona  City,  and  near 
the  S.  E.  corner  of  the  State.     Pop.  331. 

Fo'rnm  [etymologically  oonnected-with/orars  and  the 
Greek  »6pot,  and  so  originally  a  "passage-way  "]  was  ap- 
plied first  to  the  open  space  before  a  tomb,  as  appears  f^-om 
one  of  the  laws  of  tbe  Twelve  Tables.  It  was  also  the  des- 
ignation of  an  open  space  in  the  Roman  camp  of  early  times, 
close  to  the  prsetorium,  or  general's  tent.  The  term  was 
nsually  applied  to  an  open  plaaa  in  Rome,  like  the  Greek 
iyofii,  for  toe  assembly  of  the  citisens  for  business,  for  legal 
transactions,  for  the  administration  of  Justice,  and  for  the 
sale  and  purchase  of  goods.  With  the  growth  of  tbe  eity  the 
necessities  of  the  people  required  more  than  a  single  fomm, 
and  oon  venionce  separated  them  into  those  devoted  to  pub- 
lie  affairs  (/ora  eimlia)  and  those  which  wore  more  stnotly 
markets  or  basaan  {/ora  venalia).  The  Roman  forum  dif- 
fered in  shape  from  tbe  a-yop«  of  tbo  Greeks,  for  while  tho 
latter  was  usually  square,  tho  former  was  oblong,  the.longth 
exceeding  tho  width  by  one-third,  according  to  Vitruvius. 
The  most  celebrated  and  the  most  important  of  the  /ora 
cirilia  was  the  Forum  Romanum,  sometimes  called  Mag- 
num, and  from  its  pre-eminence  simply  Forum.  This  was 
the  earliest,  and  for  a  time  tbo  only  one,  and  was  situated 
in  the  valley  between  the  Capitoline  and  Palatine  hills,  and 
with  it  is  associated  very  much  of  tbe  interest  of  the  public 
and  private  life  of  early  Rome.  It  was  the  very  heart  of 
the  city,  tbe  centre  of  all  its  life  and  activity,  and  in  it  were 
gathered  daily  those  whom  business  summoned,  the  orators 
and  public  men  of  the  day  with  their  bands  of  clients,  as 
well  as  the  idlers  who  sought  only  to  be  amused,  with  trains 
of  quacks  and  mountebanks,  so  pleasantly  described  in  Hor- 
ace. (For  a  description  of  the  buildings  in  and  aronnd  the 
Forum,  see  Roke.)  Immediately  adjoining  this  a  new 
forum  was  erected  at  great  expense  by  Julias  Ciesar,  which 


was  called  fhtm  him  Forum  JuUura,  and  was  dedieatad  B.  o. 
45,  after  the  bsttle  of  Pharsalus.  It  contained  a  tample  of 
Venus  Genitrix,  in  allusion  to  his  descent  from  the  goddess. 
This  still  failing  to  accommodate  the  increasing  pressors 
of  the  business  of  the  courts,  Augustus  oonstnoted  still 
another,  which  received  from  him  the  name  Forum  Augusti. 
It  contaiaed  within  it  a  temple  of  Mars  Ultor,  which  An- 
gnstui  had  vowed  to  erect  on  avenging  the  death  of  bis 
adoptive  father.  This  forum  was  more  oontraoted  than 
Augustus  had  designed,  on  account  of  the  refusal  of  some 
owners  of  houses  to  part  with  their  property.  These  thne 
are  sometimes  distinguished  as  the  Iria  /ora.  Still  other 
fon  were  erected  by  the  later  emperors,  partly  to  boilitato 
business,  but  chiefly  to  adorn  the  city.  Among  these  nay 
be  named  the  Forum  Tiansitorium  (so  called  because  a 
passage-way  ran  through  the  whole  length  of  it  leading  to 
the  Forum)  or  Forum  Nervss,  begun  by  Domitian  and 
completed  by  Nerva ;  and  the  most  magnificent  of  all,  the 
Forum  Tnijani,  or  TJIpium,  immediately  adjoining  tho 
Forum  Julium  and  Forum  Augusti,  and  having  connected 
with  it  tbe  Baailiea  Ulpia  and  tne  famous  Columna  Trajsni, 
still  standing.  The  second  class  of  fora  was  devoted  to 
market  transaetions,  and  they  derived  their  names  from 
the  sirticles  sold  in  them — e.  g.  /orum  olilorinm,  the  vege- 
table market;  /orum  pitcarium,  the  fish  market;  /orum 
boarium  (cattle),  /orum  tuarium  (swine),  etc.  The  word 
forum  was  applied  (in  the  latter  sense  of  a  market,  and  aleo 
of  a  place  at  which  the  prsetor  held  his  eircuit,  administer- 
ing justice)  to  villages  or  stations  in  the  provinces  of  Italy 
(like  the  use  of  the  term  "court-bouse"  in  Virginia),  from 
which  grew  up  in  time  even  flourishing  towns;  such  were, 
among  others  less  important,  Fomm  Appii  in  Latium  on 
the  Appian  Way;  Forum  Aurelii  or  Aurelinm  in  Etmria; 
Fomm  Comelii  in  Cispsdane  Gaul,  now  Imola;  Forum 
Gallorum  in  Cisalpine  Gaul,  now  Castel  Franco;  Fomm 
Julii  or  Julium  in  Gallia  Narboncnsis,  now  Fr^jus;  and 
another,  or  Forojnlium,  in  tho  country  of  the  Cami,  now 
Cividalo ;  Forum  Sempronii  in  Umbria,  now  Fossombrone. 

H.  Drislbr. 

Foram,  in  law,  a  court  or  Judicial  tribunal;  a  place 
where  a  remedy  is  sought  The  Roman  Fomm  was  the 
place  where  tbe  oourts  were  held,  and  the  name  was,  from 
this  circumstance,  introduced  into  tho  English  law  to  de- 
note a  place  of  trial,  and  has  been  retained  as  a  convenient 
designation  in  certain  phrases  until  tho  present  time. 
Thus,  the  phrase  lex /on,  in  which  tho  term  is  most  gene- 
rally employed,  means  the  law  of  a  place  or  court  where  an 
action  is  instituted.  (See  Lex  Fori.)  Forusi  eentrciehu  is 
the  court  of  the  place  where  a  contract  is  made,  forum 
domieilit  is  used  to  denote  the  court  or  place  of  a  person's 
domicile ;  /orum  ret  tiUe,  the  tribunal  where  the  property 
in  litigation  is  situated.  There  are  various  other  phrases 
embodying  the  term,  which  it  would  be  useless  to  oinmerata. 
In  all  of  them  the  word  is  used  in  the  same  general  mean- 
ing. OsoRaE  Cbase.    Retised  bt  T.  W.  Dwisht. 

For'ward,  tp.  of  Allegheny  co..  Pa.    Pop.  IJOO. 

Forward,  tp.  of  Butler  co..  Fa.    Pop.  1026. 

Forward  (Walter),  Amerioan  lawyer  and  Congresi- 
mao,  b.  in  Connecticut  in  1786,  removed  to  Pittsburg,  Pa., 
in  1803,  and  studied  law,  comuMnciDg  its  praotioe  in  1806; 
began  to  edit  the  Tree  of  Libertg,  a  Democratic  newspaper, 
at  Pittsburg  in  1805.  He  was  H.  C.  fVom  Pennsylvania  in 
1822-:26.  In  1824-28  he  supported  John  Quincy  Adams, 
and  was  thanee  identified  with  the  Whig  party.  He  was 
active  in  the  convention  of  1837  to  revise  tne  constitution 
of  Pennsylvania ;  in  Mar.,  1841,  was  appointed  first  comp- 
troller of  the  n.  S.  treasury ;  was  secretary  of  the  U.  S. 
treasury  in  1841-43;  in  1849-52  U.  S.  ckargi-d'affairet  to 
Denmark,  and  then  presiding  Judge  of  the  district  court 
of  Allegheny  co..  Pa.    D.  at  FitUburg,  Pa.,  Nov.  24,  1852. 

Forward  (Wn.t.tAJf  A.),  a  native  of  New  York,  served 
in  the  Canadian  insurrection  of  1836-38,  for  which  he  was 
imprisoned  and  banished;  removed  in  1846  to  Florida, 
where  ho  held  various  public  positions;  was  a  judge  of  a 
State  circuit  court  1852-67,  and  of  the  supreme  court  of 
Florida  1859-65.     D.  at  PiUtka,  Fla.,  Oct.  19,  1865. 

Forwarding,  in  commerce.  See  Warebovskiias,  by 
Prof.  T.  W.  DwionT,  LL.D. 

Foacara'ri  (Goidio),  b.  at  Bologna  Jan.  27, 1612;  bo- 
came  a  Dominican ;  in  1644  was  made  a  prior  and  inquisitor 
at  Bologna,  and  later  bishop  of  Modena.  Ho  was  frugal, 
modest,  and  austere,  and  devoted  much  time  and  money  to 
the  poor  and  to  the  reclamation  of  tho  vicious  classes.  Paul 
V.  imprisoned  him  for  heresy,  but  Pius  IV.  vindicated  him, 
and  in  1661  he  entered  the  Council  of  Trent,  in  which  he 
assisted  Forerins  and  Leonardo  Marini  in  preparing  tbe 
Catechism  and  correcting  tbo  Missal  and  Breviary.  D.  at 
Rome  Dec.  23, 1564. 

Foa'caii  (Fbakcbboo),  doge  of  Veniee  1423-57,    b. 
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1372;  wund  with  the  dake  of  Milan  in  1436  (peMM  oon- 
eladed  Apr.  20,  liSZ),  IMS  (peww  again  Not.  20,  lUl ),  and 
Uil  (p«aaa  Apr.  S,  li64).  The  Venetian!  obtained  pos- 
Moion  of  Orema,  Bergamo,  and  Bretoia,  bat  Foioari  was 
depoted  by  the  Caoaeil  of  Ten  Oet.  23,  1457,  and  d.  Nor. 
I,  14i7.  Uil  safferingi  and  thoae  of  hie  son,  who  wae 
Uaiehed  •■  a  traitor  in  144i,  are  the  rabjeot  of  Byron'* 
Tun  Fotari. 

Pos'eolo  (NioolJ  Uao),  b. at  Zante  Jan.  28,  ITTTj  wa« 
tathe  Lombard  Legion  in  1789;  in  the  Freneh  army  in 
1805 ;  wM  profesmr  of  Italian  eloqaenee  at  Paria  in  1808 ; 
Rtamed  to  Milan  in  1813;  riiited  Bngland  in  1810.  D. 
neir  London  Oot  10,  1827.  Hi>  remain*  were  exhnmed 
Jane  7, 1871,  and  reinterred  at  Florence,  Italy,  Jnne  24, 
1371.  Wrote  /  Smoleri,  elegiae  poem,  in  1807,  besides  Sie- 
CTonto,  tragedy,  i>i*eoiirt«  on  M«  Text  of  Dcmit  (182S), 
*«ijr  o«  PMrarck,  Letter*  of  Jaeopo  Orii;  etc. 

Fos'dick  (William  Whitriiah),  American  poet,  b.  at 
Cincinnati,  0.,  Jan.  28,  1825;  graduated  at  Transylvania 
University  in  1S45;  practised  law  in  Covington,  Ky.,  but 
Boon  settled  in  Cincinnati,  where  he  wrote  Tecunufh,  drama. 
UaUuitlie  the  TolSec  and  Tht  Cavalieri  of  the  Crott,  novels, 
were  published  in  1857,  after  two  years'  travel  in  Mexico  in 
1847-49.  From  1851  to  1858  practised  law  in  Kew  York 
Cily,  publishing  in  1855  Ariel,  and  Other  Poem:  Edited 
The  Sketch  Club  in  Cinoinnati,  0.,  and  d.  there  Har.  8, 1862. 

Fosa  (Archibald  Cahpbxll),  a  Methodist  divine  of 
note,  b.  at  Pbillipstown,  Putnam  oo.,  N.  T.,  Mar.  6,  1830 ; 
graduated  at  Woaleyan  IlniTorsity  in  1852  with  the  highest 
honors  of  his  class,  and  at  once  joined  the  New  York  Coa- 
fereaee  of  the  Methodist  Epiioopal  Church,  of  which  his 
father,  Rev.  Cyrus  Fas*  (who  d.  in  1849),  bad  been  a  mem- 
ber. Arohibald  served  several  important  churches,  and  in 
1858  beosune  associate  pastor  with  Dr.  John  McCIintock 
at  St  Paal's,  New  York  City.  In  1860-62  he  oocupied  the 
ehair  of  Latin  and  Hebrew  in  bis  alma  mater  j  from  1863 
(•  1S66  was  presiding  elder  of  the  Poughkeepsie  district; 
in  1867  was  offered,  but  declined,  the  professorship  of  bib- 
lical exegesis  in  the  Drew  Xheologioaf  Seminary,  then  pre- 
sided over  by  bis  former  aaiooiate.  Dr.  McCIintock;  in  1868, 
while  preaching  at  Sing-Sing,  his  health  failed,  and  he  trav- 
elled in  Italy  and  Switserland,  and  d.  at  Clarens,  Switzer- 
land, Mar.  30,  1870.  He  possessed  genuine  character  and 
individaality,  and  was  eminently  successful  as  a  minister, 
beoanie  he  had  great  literary  taste  and  qualiSoation,  coupled 
with  an  enlivening  geniality.  J.  U.  Worhax. 

Foaa  (Ctrds  Datid),  D.  D.,  b.  at  Kingston,  N.  Y.,  Jan. 
17, 1834,  a  brother  of  A.  0.  Fom;  graduated  at  Wesleyaa 
nnirersity  in  18(4;  tanght  mathematiol  in  Amenia  Som- 
iaaiy,  N.  Y.,  1864-66,  and  waa  its  principal  1856;  entered 
the  Hetbodist  Bpieoopai  ministry,  and  ha*  held  important 
paetoratca,  ehieCy  in  New  York  and  Brooklyn,  1869-74; 
wi*  a  delegate  to  the  Qeneral  Conference  of  his  Church  in 
1872;  beoam*  president  of  Wesleyan  University,  Middle- 
town,  Conn.,  1875. — His  brotlter,  William  Jay  Foaa,  was 
b.  at  Verbank,  N.  Y.,  Not.  23, 1835 ;  graduated  at  Wesleyan 
University  in  1856;  was  a  tutor  there  1867;  became  a 
preaeher  of  mnoh  promise  in  the  Methodist  Episcopal 
Chareh.     D.  June  1,  1869. 

Fos'an  IH aria'na,  a  f^mona  canal  or  ■7*tem  of  eanals 
eat  by  the  great  Maria*  (b.  a  102)  from  the  Shone  to  near 
the  Qiilf  of  Stomalirane  (L'Batonma).  There  waa,  aa  late 
as  the  fonrtb  eentary,  a  pibrt  "Foesss  Marianss,"  atthe  aea- 
terminna,  and  this  port  was  in  face  of  the  modem  village 
of  Foz.  "  The  camp  of  Marins  having  been  at  Aries,  it 
(bllowa  that  the  foeea  must  have  been  conducted,  parallel 
to  the  Rhone,  tc  this  place.  It  might,  however,  and  even 
most,  have  struck  the  river  by  a  more  direct  coarse.  Dea- 
jardina  delineated  its  Jnnetion  as  about  6  English  miles 
above  the  anoient,  and  16  above  the  present,  Rhone-month, 
and  about  16  miles  fh>m  its  sea-terminns."  {Apertu  kieto- 
riqne  nr  let  embonehnree  dn  Rhdne,  B.  DEajARDiRS— oav- 
rage  ooaronn6  par  TAcadtmie.)  "  The  mouths  of  the 
Rhone,  on  account  of  the  obstacle  opposed  by  the  sea, 
aceamnlate  a  great  quantity  of  detritus,  thrown  back  by 
the  waves  into  (or  apon)  the  deep  mud,  rendering  the  en- 
trance difficult  and  even  dangerous.  To  occupy  his  army 
while  encamped  here,  Hariua  caused  a  large  canal  to  be 
dug,  into  which  he  diverted  a  large  part  of  the  river,  con- 
ducting it  to  a  place  on  the  sea-shore  safe  and  oommodioaa." 
{Ibid.,  and  Plutarch,  Life  of  Marine.)     Q.  C.  SraMONS. 

Fossa'ao,  town  of  Northern  Italy,  in  the  province  of 
Cuneo,  on  the  left  bank  of  the  Stura.  It  has  two  annual 
fairs  and  a  considerable  trade  in  agricultural  produce, 
and  is  a  bishop's  see.     Pop.  7279. 

Fos'sil  [Lat./o<{to,/M>um,  to  "dig  "].  A  fossil  ia  the 
body  or  any  known  part  or  trace  of  an  animal  or  plant 
'  by  aatmal  eaoaea  in  the  earth.    The  moulas  of 


ing,  iaplamenta  of  stone  or  metal  and  other  works  of  human 
art  which  have  been  accumulated  naturally  into  rubbiiih- 
heaps,  are  thus  strietly  fossils.  Perhaps  the  marks  of  rain, 
wind,  waves,  and  shrinkage  through  heat  should  be  included. 
Early  writer*  believed  fossils  the  result  of  certain  laws  of 
nature,  and  never  animated ;  others  suggested  they  might 
be  lelica  of  the  Koaohian  deluge ;  but  it  is  now  generally 
conceded  that  tiiey  indicate  the  nature  of  the  life  of  numer- 
ooa  aoccoaaive  periods  in  the  earth's  history  from  the  Eozoie, 
or  the  dawn  of  life,  to  the  latest  vessel  sunk  in  the  chalky 
depths  of  the  ooean.  A  few  fossils  have  been  preserved 
entire,  like  the  eleplianta  and  rhinoceroses  found  encased 
in  froien  mud  and  sand  in  Siberia.  The  relics  are  usually 
petrified,  or  rendered  stony  through  the  infiltration  of  min- 
eral matter.  The  organic  particles  are  slowly  replaced, 
through  ehemioal  forces,  by  mineral  atoms,  but  arranged  in 
the  same  manner,  ao  that  the  characteristic  structure  of  the 
plant  or  animal  is  preserved.  Microscopic  sections  show 
unmistakably  the  peculiar  internal  features  of  the  pine,  oak, 
or  palm,  though  the  substance  is  changed  to  flint.  Fossils 
indicate  the  former  existence  of  organic  races  now  entirely 
extinct ;  that,  as  a  whole,  each  successive  period  contained 
more  highly  organised  structures  than  its  predecessor;  that 
tropical  forms  once  flourished  in  the  polar  regions ;  that 
eaoD  epoch  waa  characterised  by  peculiar  groups.  Hence, 
formations  are  identiSed  in  new  countries  by  means  of 
fossils.  C.  H.  Hitchcock. 

Fos'ail  Bot'anr*  The  Itndy  of  fossil  botany  presents 
peculiar  diffiooltie*  to  the  palaeontologist,  from  the  frag- 
mentary character  of  most  plant-remains,  and  from  the  in- 
complete preservation  of  their  perishable  tiasoea.  Of  many 
extinct  species  of  trees,  in  which  the  individual*  may  have 
been  100  feet  in  height,  the  only  trace*  yet  obtained  are  a 
few  leave*,  of  which  the  outline*  and  the  nervation  are  im- 
perfectly preserved.  All  botanists  know  how  variable  the 
leaves  of  trees  are ;  and  since  they  often  find  much  diffi- 
oolty  in  discriminating  between  genera  and  species  when 
many  entire  individuals,  complete  in  root,  stem,  leaf,  flower, 
and  fruit,  are  before  them,  it  ia  not  surprising  that  they 
have  little  faith  in  the  deductions  made  from  a  few  variable 
and  incomplete  organs.  Ko  doubt  the  inherent  difficulties 
of  the  subject  have  favored  hasty  generalization— hare,  in 
Diet,  led  foaail  botaniata  into  many  errora — and  should  in- 
nire  a  proper  caution ;  yet  many  fossil  plants  have  been 
oiaeovered^  and  thepresorvation  of  some  of  them  is  so  com- 

Slete,  that  they  afford  material  for  legitimate  and  important 
eductions  in  regard  to  th*  history  of  plant-life  on  the 
globe;  indeed,  we  may  say  that  the  generalities  of  this  his- 
tory are  already  pretty  well  eatabliahed. 

The  atudy  of  foaail  planta  was  hardly  begun  before  the 
commencement  of  the  present  century,  but  since  then  many 
aagaoious,  conscientious,  and  learned  scientists  have  de- 
voted their  Uvea  to  it,  with  such  success  as  not  only  to  add 
largely  to  oar  knowledge  of  the  vegetable  kingdom  in  the 

{)resent  aa  well  aa  in  past  ages,  but  to  win  for  themselves 
asting  fame. 

A  brief  sketch  of  the  groups  of  fossil  plants  of  which  the 
remains  have  been  discovered,  and  of  the  different  floras 
which  have  flourished  on  the  earth's  surface  during  the 
aneoessive  geological  ages,  is  given  below. 

The  table  in  the  article  Botant  of  the  present  work  (first 
volume)  shows  the  principal  groups  into  which  plants  have 
been  divided ;  but  a  sixth  class,  called  Protophytes,  and 
containing  microscopic  eryptogamous  plants,  often  form- 
ing siliceous  frustules,  is  generally  recognised.  Such  planta 
are  the  Diatoms  and  Desmids. 

On  comparing  the  plants  of  the  groups  as  given  in  the 
table  alluded  to,  they  will  be  found  to  form  a  aeriea  of 
which  the  member*  increase  in  complexity  of  structure 
from  the  Protophytes  to  the  Angiosperms,  and,  as  in  the 
animal  kingdom,  the  simplest  forms  are  reckoned  to  be 
lowest,  the  most  complex  highest,  in  the  scale.  In  the 
life-history  of  plants,  as  in  that  of  animals,  we  also  find 
that  the  lower  forms  appear  first,  their  remains  being 
found  in  all  the  oldest  fossiliferous  formations,  the  higher 
groups  coming  in  successively  in  the  later  geological  ages, 
and  the  present  flora,  like  the  present  fauna,  being  the 
most  highly  organised  of  all.  In  further  comparing  the 
records  from  which  we  attempt  to  make  up  the  past  his- 
tory of  animals  and  plants,  it  should  be  remembered — 1st. 
That  plants  have  power  to  assimilate  inorganic  substances 
— a  power  which  animals  do  not  possess.  Hence,  the  ani- 
mal kingdom  is  dependent  on  the  vegetable  for  its  support, 
and  in  fact  rests  upon  it  as  a  base.  Plants  must  therefore 
have  preceded  animals  on  the  globe,  or  at  least  must  have 
appeared  simultaneously  with  them.  2d.  The  sea  is  the 
mother  of  continents,  and,  with  the  exception  of  a  few 
fresh-water  deposits,  all  our  fossiliferous  strata  are  sedi- 
ments deposited  from  the  sea.  Hence,  aquatic  species  of 
animals  and  plants  are  far  more  likely  to  be  j^reserved 
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mena  we  hare  obtained  of  extinet  funuw  mnd  floru  give 
bnt  a  partial  view  of  the  life  of  each  period,  from  the  fact 
that  the  aquatie  apeoiea  are  moeh  more  taMj  repreaented 
than  the  tarreatrial.  3d.  In  all  the  later  geologieal  agea 
the  flora  hai  been  moatly  terreatrial,  while  the  fauna  haa 
been  more  largely  aqnatio.  Animala  hare  alao,  more  gene- 
rally than  plants,  aoine  hard  and  imperiahable  organa^  and 
henoe  the  extinet  faunae  are  more  eomplete  than  the  florae. 
4th.  The  remains  of  the  marine  fauna  of  the  globe  which 
are  exposed  to  onr  inspeation  are  oontained  in  sediments 
laid  down  by  the  sea  in  anaaessire  inrasiona  of  the  land; 
and  theae  inrasiona  were  followed  by  periods  of  retirement 
— periods  of  immense  duration — during  whioh  no  reoord 
was  made  exoept  in  the  depths  of  the  sea^basins,  or  in 
other  countries  where  anbmergenoe  took  place  at  the  aame 
time.  Henco,  for  any  one  oountty  the  reoorda  of  marine 
life  constitute  a  series  of  chapters  separated  from  each 
other  by  long  blank  intervals.  The  genetic  relations  of 
the  different  extinet  marine  faunas  are,  therefore,  neees- 
sarily  obscure,  and  will  perhaps  never  be  fully  determined, 
since  we  have  not  access  to  those  portions  of  the  reoord 
whieh  form  the  connecting  links  in  the  chain  of  being.  On 
the  other  hand,  the  succession  of  land-planta  on  any  oob- 
tinent  may  have  been  unbroken;  at  least  its  continuity 
haa  been  greater  than  that  of  the  marine  fauna  aooessible 
to  ua.  As  a  consequence,  we  may  expect  that,  though 
having  ita  peculiar  imporfeotiona,  to  which  reference  has 
been  made,  the  reoord  of  plant-life  oontained  in  the  shore- 
deposits  and  old  lake-beds  of  onr  continents,  when  eare- 
ftally  studied,  will  throw  important  light  on  the  great  ques- 
tions of  evolution  and  the  origin  of  species.  Extreme  eare 
witt  be  neoeasary,  however,  in  proaecntiDg  thia  study,  to 
gather  as  much  and  as  complete  material  as  poasible,  and 
to  road  from  it  only  such  lessons  as  it  may  olearly  and  un- 
mistakably teach.  The  progress  of  saionoe  has  been  much 
retarded  by  hasty  generaliiatlon  from  collections  of  im- 
perfectly preserved  fragments  of  plants.  From  their  lower 
position  in  the  scale,  plants  are  less  instinet  with  life  than 
animals,  and  their  organs  or  fragments  of  organs  are  much 
less  significant  than  the  better  preserved  and  more  charao- 
teristio  portions  of  animal  structures  from  which  so  mttoh 
haa  been  learned. 

Life-Hiaiorji  of  the  Hifftrent  Group*  of  PlanU. — Com- 
bining the  observations  made  by  fossil  botanists  in  various 
oonntriea,  we  are  able  to  dednoe  aome  interesting  facts  in 
regard  to  the  history  of  the  different  orders  of  plants.  Pre- 
mising that  much  of  the  evidence  is  negative,  and  that  fatun 
observation  may  extend  the  range  of  some  of  the  groups 
upward  or  downward,  the  fallowing  brief  sketch  is  offered 
as  a  summary  of  onr  preaent  knowledge  on  the  subject. 

lat.  The  Frotophytes  have  not  been  certainly  identified 
in  any  but  the  more  recent  deposits.  This  haa  created 
aome  surprise,  from  the  a  priori  probability  that  the  lowest 
forms  of  plant-life  would  be  fully  represented  in  the  old- 
eat  formations,  and  from  the  fact  that  thick  and  widespread 
strata,  mainly  oomposed  of  the  shields  of  Slatoma,  ara 
fonnd  in  the  Tertiary  and  beneath  our  present  peat-beds. 
The  absence  of  Protophytes  from  the  Palseoioio  rooks  may 
be  explained,  however,  by  the  fact  that  only  such  aa  se- 
oreted  oaloareous  or  siliceous  crusts  or  shields  could  under 
any  ordinary  circumstances  be  preserved.  These  may 
have  been  few  in  the  earlier  geological  agea,  or,  what  is 
more  probable,  their  minute  and  deUoate  shells  hare  been 
obliterated  by  solution.  We  know  that  the  shields  of 
Diatoms  are  more  soluble  than  most  forms  of  silioa,  and  it 
la  highly  probable  that  many  of  the  older  beds  of  flint  and 
chert  have  obtained  their  material  fh>m  thia  aoune.  It  ia 
alao  true  that  some  of  the  minute  plants  whioh  aecrate 
lime,  and  whioh  have  usually  been  classed  as  Algss,  may  be 
more  properly  considered  Protophytea.  Theae  abound  in 
our  preaent  seas,  and  probably  did  so  in  thds*  of  former 
i^es;  and  they  may  have  contributed  largely  to  the  forma- 
tion of  the  great  beds  of  non-fossiliferous  limestones  whieh 
make  up  so  much  of  the  Palesozoic  series  of  rocks,  their 
individual  forms  being  here  entirely  lost.  Some  of  the 
most  important  Tertiary  deposits  composed  of  the  shields 
of  Diatoms  are  those  of  Bilin  and  Planitx  in  Bohemia, 
Kiohmand,  Va.,  and  Monterey,  Cal.  The  Desmids,  which 
are  not  siliceous,  are  frequently  found  in  flint,  dating  as  far 
back  as  the  Cretaceous  age,  but  Diatoms  are  much  more 
rare  in  such  ciroumslances.  The  minute  organio  forms 
found  in  the  ohert  of  the  Comiferous  limestone,  flgnred 
by  Dana,  and  considered  Prntophytes,  ara  thought  by 
some  microscopists  to  be  rather  animal  than  Tegotable. 

2d.  TnALLOOENS. — The  Alga;  now  abound  in  all  seas,  and 
their  remains  are  found  in  rooks  of  all  ages  from  the  Lower 
Silurian  to  the  present  time.  In  the  Lower  Silurian  strata 
sea-wocds  are  the  only  plants  of  which  we  find  unmis- 
,  takablo  traces.  The  discovery  of  plants  of  higher  organ- 
ization in  the  Lower  Silurian,  and  even  in  the  Cambrian 


is  at  least  doubtful.  A  large  number  of  foaail  Ma-wsedi 
have  been  desoribed,  but  ainee  the  aellular  tisane  of  whieh 
they  were  oomposed  has  almost  uniformly  disappeared, 
and  nothing  but  the  oasts  of  their  external  forms  ara  pn- 
serred,  their  relations  to  living  sea-weeds  are  obssure.  The 
plants  found  in  the  Cambrian  loeka  have  beoB  desoribed  u 
speoies  of  the  genns  EophyUnt.  In  the  Potsdam  sandstone 
what  seem  to  be  fossil  sea-weeds  ara  met  with  {PaUtofky- 
eiu,  eto.),  but  their  true  nature  is  yet  doubtf<d.  In  the 
limestones  of  the  Tronton  period  ara  many  AIgs,  de- 
scribed under  the  names  of  PaUeopkgeut,  Lierophgeiu, 
Bnthotrephis,  Phytopaia,  SpheHothaUu»f  eto. 

In  the  Upper  Silurian  sea-weeds  are  common,  the  most 
important  one  being  Artkropkfcu*  Barlani,  a  oharaoteristic 
fossil  of  the  Medina  sandstone.  In  the  Upper  Silurian  also 
begins  the  ramarkable  genus  of  Fuooids  called  Spiroply- 
ton,  which  runs  through  the  Devonian  and  Carboniferous 
systems,  and  is  well  known  as  the  Cauda-galli,  or  cocks- 
tail  Fttcoid. 

In  the  Upper  Devonian  and  Lower  Carboniferous  rocks 
is  found  a  singular  group  of  organisms  which  have  been 
described  by  Prof.  Hall  under  tLe  name  of  Dictj/ophfton, 
and  another  no  less  remarkable,  called  UphaHUmia  by 
Vanuxem.  The  true  relations  of  these  fossils  are  still 
doubtful,  though  they  are  generally  thought  to  be  Algo. 
They  were  usually  conical  in  form,  frequently  peculiarly 
angled  and  tuberoulated,  and  have  tho  surface  marked  by 
a  strong  reotangular  reticulation. 

In  the  later  geological  formations  the  Algss  beoome  mora 
numerous,  and  approach  mora  nearly  in  oharaoter  to  those 
of  the  present  day.  About  50  genera,  inoluding  mora 
than  150  species,  of  these  fossils  have  been  described  by 
diSerent  authors.  To  these  should  bo  added  39  apeoiea  of 
Chara,  plants  allied  to,  and  sometimes  olaased  with,  the 
Algee,  and  which  seerete  lime  in  their  tissues.  These 
latter  are  abundant  in  the  present  day,  and  from  their 
power  to  resist  decay  should  no  perfectly  preaerved  in  the 
fossil  state;  but  all  the  fossil  apeoiea  known,  exoept  one  or 
two  doubtful  ones,  are  Tertiary,  and  the  peeuliar  group 
which  they  form  had  probably  no  existeneo  previous  lo 
that  age.  The  seeds  or  Chara — minnte  spherical  or  oval 
bodies  marked  with  spiral  ridges — ara  very  common  in  the 
Tertiary  beds,  but  similar  bodies  found  in  the  Comiferous 
limestone,  and  considered  to  be  tho  seeds  of  Chara,  ara 
mora  likely  to  prove  Foraminifera. 

The  Lichens,  so  abundant  at  the  preaent  day,  are  hardly 
known  in  tho  fossil  state.  This  is  somewhat  remarkable, 
as  many  of  them  have  hard  tissues  and  distinctly  defined 
forms,  such  as  would  naturally  be  well  preserved.  They 
are,  however,  exclusively  terrestrial,  and  on  that  aooount 
were  much  less  likely  to  be  fossilised  than  the  aquatic 
Thallogens.  It  is  also  true,  as  suggested  by  Sobimper,  that, 
prodnoiog  no  deciduous  foliage  which  could  be  oarried  by 
the  wind  into  lake  or  stream,  they  are  not  likely  to  be 
fonnd  exoept  on  the  trunks  of  trees  to  which  they  were 
attached.  Probably  careful  search  will  lead  to  the  dis- 
covery of  many  more  lichens  attaobed  to  foasiliaed  tree- 
trunks,  but  it  is  quite  certain  that  if  theae  plants  had  been 
as  abundant  in  the  foresta  of  the  Coal  period  as  in  those 
of  the  present  day,  they  would  have  been  found  in  con- 
nection with  the  perfectly  preser\'ed  impressions  of  the  ex- 
ternal surfaces  of  trees  in  our  ooal-minea.  We  an  there- 
fore justified  in  concluding  that  tho  lichens  were  much  leas 
abundant  in  the  Carboniferoua  age  than  at  the  preaent 
time.  The  only  fossil  lichens  known  ara  a  few  speoiea 
found  in  amber  and  in  the  Tertiary  lignites.  Those  from 
the  amber  an  very  perfectly  preaerved,  and  belong  to  the 
same  genera,  and  in  some  instances  to  the  same  speoiea, 
with  the  liohens  most  oommon  in  Kurope  and  America  at 
the  present  time. 

Fungi  ara  almost  aa  ran  aa  liohena  in  the  fossil  state ; 
possibly,  for  the  reason  that  they  ara  all  terrestrial,  and 
most  of  them  are  soft  and  perishable.  Then  must  be  other 
reasons,  however,  why  they  are  so  rare,  or  we  should  have 
frequently  found  them  attached  to  the  tree-trunks  so  abun- 
dant in  the  coal-strata.  Quite  a  large  number  of  FunKi 
have  been  described  by  Unger,  Ooeppert,  Ueer,  etc.,  chiefly 
the  smaller  forms  which  encrust  leaves.  These  are  almost 
exclusively  from  the  Tertiary,  but  three  species  have  been 
found  on  the  leaves  of  ferns  and  cycads  in  the  Khsctic 
bods  of  Franeonia,  and  as  many  more  attached  to  ferns  and 
in  the  Coal  formation  of  Saxony.  A  few  small  species  have 
also  been  found  in  the  amber.  The  fossil  described  by 
Lindley  and  Hielton  under  the  name  of  Polgporilf  Bow- 
matii,  found  in  the  coal-strata,  and  thought  to  be  a  fungus, 
is  almost  certainly  the  scale  of  a  ganoid  fish.  Ot/rotnyr-r* 
amwioHU  of  Ooeppert,  a  minute  flattened  spiral  organism 
very  common  in  the  coal-measures  of  Europe  and  Ameriess 
and  considered  a  fungus  by  Ooeppert  and  Lesquereuz,  is 
undoubtedly  a  shell,  and  haa  been  deacribed  aa  such  irith 
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Anogau. — ^The  phnti  of  thia  group — which  inelnde  the 
masses  uid  Hepatic» — form  *,  most  oonspiouons  feature  in 
the  present  vegetation  of  the  world.  The  mosses  espeoially, 
with  their  immense  number  of  genera  and  speoies,  and 
with  their  Iwaatiful  and  varied  forms,  are,  in  tne  tropioal 
,  and  temperate  oiimates,  hardly  excelled  in  numerical  foroe 
or  interest  by  any  other  group  of  plants.  They  cover  like 
a  carpet  millions  of  square  miles  of  the  surface,  and  as  they 
produce  almost  unaided  the  beds  of  peat  which  stretch  oon- 
tiouoosly  through  great  areas  of  the  temperate  sone,  they 
have  much  economical  as  well  as  scientific  importance. 
The  liverworts  are  less  abundant  than  the  mosses,  but  they 
too  are  scattered  over  the  entire  habitable  globe,  and  form 
a  long  list  of  genera  and  species.  Such  being  their  devel- 
opment in  the  present  flora,  it  has  been  a  matter  of  much 
surprise  that  no  traces  of  the  Anogens  are  found  in  any  of 
the  older  geological  formations.  Both  mosses  and  liver- 
worts occur  in  considerable  abundance  in  the  Tertiary 
strata,  especially  in  the  amber  and  lignite,  to  the  formation 
of  the  latter  of  whioh  they  seem  to  have  oontribttted  largely. 
The  species  of  mosses  and  liverworts  found  in  the  amber 
are  so  perfectly  preserved  that  their  generic  and  specific 
characters  may  often  be  determined  with  accuracy ;  and  it 
is  an  interesting  fact  that  all  the  species  so  determined  are 
elosely  allied  to,  and  some  are  identical  with,  those  now 
growing  in  Europe.  The  Marthantia  polymorpha,  a  liver- 
wort, is  perhaps  the  most  widely  distributed  of  all  living 
plants.  This  would  indicate  that  the  speoies  has  been  long 
m  existence,  but  it  has  not  been  certainly  recognised  as 
fossil  except  in  extremely  modem  travertine.  An  Eocene 
species,  however  {Marekantia  Seznnnensit),  elosely  resem- 
bles it,  and  may  have  been  its  progenitor. 

The  entire  absence  of  Anogens  from  the  older  floras 
proves  that  these  plants,  though  so  low  in  the  scale,  are  of 
quite  modem  date — a  fust  not  without  interest  and  signif- 
ieanee  in  the  history  of  plant-life  on  the  globe. 

ilero^eiM.— .\lthoagh  the  Ferns,  Lycopods,  and  Eqaiseta 
are  numerously  represented  in  our  present  flora,  they  are 
perhaps  nowhere  predominant  forms  of  vegetation,  and 
generally  hold  not  only  a  subordinate  but  an  insignificant 
plaea  in  the  local  living  floras.  These  plants  are,  however, 
worthy  of  great  respect,  if,  as  in  human  families,  age  can 
make  them  respectable,  since  we  have  reason  to  believe 
that  they  constituted  the  first  forms  of  terrestrial  vegetation 
which  existed  on  the  globe.  Like  many  other  ancient 
families,  too,  they  ha^e  seen  better  days,  for  both  in  num- 
bers and  dimensions  they  are  now  but  ignoble  representa- 
tives of  the  varied  and  beautiful  flora  which  their  progeni- 
tors formed  on  the  continent*  of  Devonian  and  Carbonifer- 
ous ags.  They  then  developed  into  families,  genera,  and 
handreds  of  species  altogether  unknown  at  the  present  day, 
many  of  which  held  individuals  that  in  dimensions  and 
beauty  sre  scarcely  exceeded  by  our  most  mijestic  forest 
trees.  Of  the  three  great  orders  nnited  in  this  class,  the 
Lycopods  seem  to  have  been  the  first  in  point  of  time,  aa 
also  in  their  snbsequent  development.  These  are  now  rep- 
resented by  the  species  of  Lfeopodium  (gronnd-pine),  of 
which  all  are  smalli  The  Ant  traces  of  Lycopods  areYonnd 
in  the  Upper  Silariao  rocka  of  Canada,  England,  Oermany, 
and  Bohemia.  These  were  the  forerunners  of  the  Lepido- 
dandra,  the  great  aCaly-tranked  trees  of  the  coal-flora.  Id 
the  Dsvonian  age  the  Lycopods  were  excelled  both  in  nnm- 
bers  and  sixe  by  the  ferns  and  sonifers,  but  in  the  coal-flora 
they  overshadowed  all  other  forms  of  vegetation.  The 
Lepidodendrads,  of  many  genera  and  species,  were  here 
associmted  with  perhaps  as  many  kinds  of  Sigillariie,  whose 
fluted  and  reticulated  stems  attained  equally  gigantic  di- 
mensions. There  were  also  Lycopods,  but  of  high  organi- 
lation,  approaching  the  Gymnosperms  in  Btmctore.  At  the 
close  of  the  Palaeozoic  ages  the  Lycopods  seem  to  have 
nearly  disappeared,  as  no  important  member  of  the  gronp 
has  been  found  in  the  Mesosoic  or  Tertiary  rocks.  The 
ferns  first  made  their  appearance  in  Devonian  strata, 
where,  without  any  preliminary  history  now  known  to  ns, 
they  suddenly  acquired  greater  relative  and  absolute  im- 
portance than  they  have  at  the  present  day.  In  the  Middle 
and  Upper  Devonian  tree-ferns  were  already  nnmerons,  and 
attained  greater  dimensions  than  any  now  living.  We  find 
traces  also  here  of  considerable  variety  among  them,  as 
shown  by  the  structure  of  their  tmnks.  The  smaller  ferns 
were  also  probably  abundant  in  the  Middle  Devonian, 
though  circumstances  were  not  favorable  to  their  preserva- 
tion, the  trunks  of  the  tree-ferns,  wave-worn  and  floated 
fSar  from  their  plaoes  of  origin,  alone  i^maining  to  repre- 
sent the  flora  of  which  they  formed  part.  Of  the  ferns  of 
the  Upper  Devonian  and  Carboniferous  several  hundred 
speoies  nave  been  described ;  and  everything  indicates  that 
they  formed  a  much  morehighly  organized,  diversified,  and 
beautiful  group  of  plants  than  the  fern-flora  of  the  present 
day.  In  the  Hesozoic  and  Tertiary  rocks  the  remains  of 
fens  abound  wherever  oironmstances  favored  their  preser- 


vation, thongfa  we  nowhere  find  in  these  later  formations 
anything  like  the  number  and  variety  obtained  from  the 
coal-measures.  This  is  doubtless  in  part  due  to  the  pecu- 
liar conditions  nnder  whieh  the  coal-beds  were  formed — 
conditions  which  caused  a  large  part  of  the  then  existing 
speoies  to  be  preserved ;  and  yet  in  the  Mesotoio  and  Ter- 
tiary strata  coal-beds  exist  which  rival  the  more  ancient 
ones  in  thickness  and  extent,  bnt  the  number  of  speoies  of 
ferns  fonnd  in  them  is  comparatively  small.  The  poverty 
of  the  roof-stones  of  the  Cretaceons  and  Tertiary  lignite- 
beds  in  fern  impressions,  as  compared  with  these  overlying 
the  ooal-strsts,  will  strike  the  most  superficial  observer. 
We  may  therefore  oonslnde  that  the  Ferns,  like  their  asso- 
ciates, the  Equiseta  and  Lycopods,  reached  their  golden 
age  in  the  Carboniferous  period.  The  Equiseta— of  which 
we  now  have  a  few  humble  forms  in  our  scouriDg-mshes — 
almost  universal  in  distribntlon,  bnt  all  small,  attained  in 
the  Devonian  and  Carboniferous  ages  nearly  the  dimensions 
of  forest  trees,  and  also  nnmerically  formed  one  of  the  most 
important  elements  in  the  flora.  These  were  the  Calamilet, 
so  abundant  in  the  eoal-strata,  and  the  allied  Aiterophyl- 
litetf  iSphenopkjfllum,  Annulnria,  etc.  In  the  MesoEoio 
ages  species  of  the  genus  Equuetvm  seem  to  have  existed, 
and,  we  may  say,  to  have  flourished,  since  their  trunks 
sometimes  attained  the  diameter  of  five  or  six  inches,  bnt 
the  Galamites  and  their  allies  had  then  altogether  disap- 
peared— destroyed  by  the  same  infiuenees,  doubtless,  that 
ended  the  existence  of  their  Carboniferous  associates,  Lepi- 
dodendron  and  Sigillaria.  In  Tertiary  times  the  Equiseta 
were  larger  and  more  numerous  than  now,  but  had  already 
shmnk  to  be  an  altogether  nnimportant  portion  of  the 
flora.  The  history  of  the  order  Aorogens,  so  far  as  we  can 
trace  it,  is  in  strong  contrast  with  that  of  the  other  groups 
of  Cryptogams,  as  they  seem  to  have  begun  at  a  very  early 
period  in  the  world's  history  with  a  degree  of  development 
— as  regards  nnmbers,  msgnitode,  and  rank — far  Myond 
what  they  have  at  the  present  day ;  and  after  maintaining 
their  importance  throogh  two  great  geological  sges,  they 
lost  it  as  suddenly  as  it  was  acquired.  In  later  times  they 
have  fallen  lower  and  lower,  nntil  they  now  have  compara- 
tively few  representatives,  and  these  have  degenerated,  not 
only  in  sixe  and  in  nnmbers,  but  in  botanical  rank. 

Bndogen:  —  The  great  group  of  endogenous  plants, 
among  whieh  are  the  palms,  the  lilies,  and  the  grasses,  now 
inclndes  some  of  the  most  beautiful  forms  of  vegetable  life. 
They  give  character  to  the  vegetation  of  many  parts  of  the 
earth's  sarfhce,  and,  since  they  inelnde  the  cereals,  we  must 
consider  them  as  of  as  great  value  to  man  and  animals 
as  any  other  botanical  group.  This  interesting  flora,  in 
striking  contrast  with  the  last  mentioned,  is  of  compara- 
tively modem  date,  and  is  now  at  its  period  of  greatest 
development.  Bome  doubt  has  been  expressed  in  regard 
to  the  date  of  the  appearance  of  monoeotyledonons  plants 
on  the  globe,  bnt  up  to  the  present  time  very  few  traces  of 
them  have  been  fonnd  in  Palseozoie  rocks.  That  this  order 
existed  and  contained  flowering  plants  in  the  Carboniferous 
age,  seems  proven  by  the  discovery  of  a  flower-spike,  called 
Pothotitt;  in  the  coal-measures  of  Scotland.  In  the  Tri- 
assie,  Jurassic,  and  Cretaceons  formations  they  are  repre. 
sented  by  many  genera  belonging  to  the  families  of  the 
ynoeas,  the  screw-pines,  and  the  palms,  while  the  Grami- 
nesft  and  Cyperaoea — the  great  inferior  families  of  the 
order — do  not  appear  earlier  than  the  Tertiary.  Palms 
appear  in  the  Cretaceous,  and  have  been  found  in  strata  of 
this  age  in  various  parts  of  America  and  Europe.  The 
oldest  representatives  of  the  family  are  fan-palms,  of  the 
genus  Sabal,  similar  to  those  growing  in  our  Sonthera 
States.  In  the  Tertiary  age  the  monocotyledonous  flora 
rapidly  expuided  until  it  assumed  groat  importance,  and 
we  And  there  remains  of  a  large  number  of  species  of 
grasses,  sedges,  lilies,  etc.,  together  with  the  earlier  appear- 
ing and  higher  groups  already  mentioned.  We  thus  see 
that  the  Endogens  ara  not  only  of  modem  date,  hut  that 
they  begin  in,  and  continue  through,  the  Mesosoic  ages, 
represented  only  by  their  highest  groups,  the  inferior  fami- 
lies coming  in  at  a  later  date. 

Ezogetu.  —  Full  descriptions  of  all  known  exogenous 
plants  could  not  be  given  in  this  entin  work,  as  they  make 
up  much  the  greater  volume  of  the  present  vegetation  of 
the  glolie.  The  time-history  of  this  group  may,  however, 
be  much  mora  briefly  written,  as  they  for  the  most  part 
belong  to  the  present  or  to  a  very  recent  geological  age. 
Of  the  higher  aivision  of  the  Exogens— the  Angiosperms 
— no  unquestionable  traces  have  been  fonnd  in  rocks  older 
than  the  Cretaceous.  Then  they  came  in — as  it  appears 
to  us,  suddenly  and  in  greet  force  and  variety — and  before 
the  close  of  the  Cretaceous  age  they  had  become  the  pre- 
dominating type  of  vegetation,  and  the  flora  of  the  world 
had  assumed  nearly  its  present  aspect.  During  the  Ter- 
tiary epochs  oonsiderable  additions  were  made  to  the  group  ; 
among  whioh  are  to  be  numbered  some  of  the  most  beauti- 
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ful  and  nmfol  of  flowtring  and  frnit-prodncing  plants,  and 
rash  aa  wen  best  adapted  to  supply  the  wants  of  the  great 
mammalian  fauna  that  oame  on  to  the  stage  with  them,  and 
finall;  of  man,  the  last  and  crowning  member  of  the  class. 
The  inferior  order  of  Ezogens — the  Oymnosperms,  which 
inolnde  the  conifers  and  cycads — hare  bad  a  very  different 
history,  and  ona  that  offers  another  striking  exception  to 
the  general  order  of  progress  which  has  prerailea  in  the 
organic  world  —  rii.  from  the  lower  to  the  higher,  the 
simple  to  the  more  complex.  The  conifers  apparently 
began  their  existence  among  the  first  terrestrial  plants,  per- 
haps as  far  back  as  the  later  epochs  of  the  Upper  Silurian 
age.  In  the  Devonian  they  existed  in  considerable  num- 
bers and  attained  large  sise,  as  numerous  silicified  trunks 
of  coniferous  trees  have  been  found  in  the  lower  sandstones 
of  Qasp£  and  in  the  Middle  and  Upper  Devonian  rocks  of 
Mew  York  and  Ohio.  These  have  been  described  under  the 
names  of  ProtolaxUe»,  Dadosrylon,  Nematoxvlon,  Ormojrg- 
lon,  etc. ;  the  first  of  these  is  supposed  by  Dr.  Dawson — 
as  its  name  indicates — to  have  an  affinity  with  the  modem 
Taxincte.  DadoxyUn  is  allied,  by  the  peculiar  character 
of  its  dotted  tissue,  to  the  Aranoarias,  which,  it  may  be 
said,  constituted  the  most  important  group  of  conifers  in 
both  Palaeoxoic  and  Mesozoio  times.  Prof.  Dawson  refers 
the  fossil  woods  fonnd  in  the  Upper  Silurian  rocks  of  both 
England  and  Canada  to  his  genus  Proiotaxita,  but  by  Mr. 
Carrathers  these  are  considered  aa  more  probably  the  re- 
mains of  Fucoids.  In  the  Carboniferous  age  Araaoarian 
conifers  were  abundant,  and  probably  oovercd  the  high- 
lands surrounding  the  coal-marshes  with  forests  not  unlike 
the  nine  forests  of  the  present  day.  In  the  Mesoioie  ages, 
Walckia  of  the  Permian,  Valuta  of  the  Triassic,  and 
Cunninghamitea,  etc.  of  the  Jurassic  and  Cretaceous, 
brought  down  the  Araucarian  lino  to  the  Tertiary,  where 
the  Sequoias  in  their  great  development  formed  the  oulmi- 
nating  group  of  this  series.  The  few  living  species  of 
Sequoia  and  Arauearia,  such  as  the  "  red- wood "  and 
"mammoth  trees"  of  California  and  the  Norfolk  Island 
pine,  afford  as  some  indication  of  the  grandeur  and  beauty 
of  the  forests  which  in  ancient  times  were  formed  by  this 
group.  The  pines  and  the  firs  ( Piniu  and  Abici)  apparently 
began  in  the  Cretaceous  age,  since  when  they  have  been 
constantly  increasing  in  importance,  until  they  now  con- 
stitute by  far  the  larger  part  of  the  coniferous  vcgetatiOD 
of  the  earth.  Of  the  history  of  the  other  groups  of  coni- 
fers our  limited  space  forbids  more  than  the  briefest  notice. 
The  yews  made  their  appearance  in  the  Tertiary,  where 
the  remains  of  four  or  five  species  have  been  found.  Podo- 
carpnt — a  genns  now  represented  by  60  species  inhabiting 
the  tropics — began  in  the  Hesoioic  agos,  and  was  quite 
abundant  during  the  Tertiary.  The  genus  tarix,  of  wnich 
there  are  eight  living  species,  began  in  the  Tertiary,  and 
acquired  there,  at  least,  as  great  importance  as  it  has  now. 
Taxodium  began  in  the  Middle  Tertiary,  apparently  with 
the  two  species  that  are  now  so  widely  spread  over  the 
North  American  continent.  The  arbor-vita  ( Tkuva),  with 
its  allies,  Biota,  Thnvoptit,  etc.,  began  in  the  Mososoio 
ages,  where,  as  in  the  Tertiary,  they  constituted  a  striking 
and  important  feature  in  the  flora.  Olgplotlrobiu,  one  of 
the  most  beautiful  and  widespread  conifers  of  the  Tertiary, 
is  now  represented  by  a  single  species  growing  in  China. 
S(ili»bnria  (the  ginko,  one  of  the  most  remarkable  of  living 
conifers)  began  in  the  Cretaceous,  and  was  apparently 
widespread  and  flourishing  in  the  Tertiary  age.  It  has 
now  but  a  single  representative. 

The  Cycads,  which  apparently  connect  the  conifers  with 
the  palms  and  ferns,  made  their  first  appearance  in  the 
Carboniferous.     To  this  group  the  very  abundant  coal- 

{>lants  known  as  Naggtrathia  and  Cordaiten  probably  be- 
onged,  and  we  have  reason  to  believe  that  the  flowers  and 
fruit  of  the  latter  are  known  as  Antholitket  and  Cardio- 
carpau.  In  the  Mesoxois  ages  the  Cycads  became,  if  not 
the  predominating,  at  least  the  most  characteristic,  forms 
of  vegetation.  Tney  then  replaced  the  gigantic  Acrogens 
of  the  coal-flora,  and  reached  their  golden  age,  which  in 
botanical  history  is  called  the  "  ago  of  Cyoads."  This  ex- 
tends from  the  beginning  of  the  Triassic  to  the  middle  of 
the  Cretaceous  age,  when  the  Cyoads  were  overshadowed 
and  almost  exterminated  by  the  development  of  their  con- 
geners the  conifers,  and  the  advent  of  the  Angiosperms. 
In  Tertiary  time  the  Cyoads  filled  the  same  subordinate 
position  in  the  vegetable  world  that  they  now  occupy. 

Angioipermt, — The  details  of  the  history  of  this  nighest, 
most  modern,  and  prevailing  type  of  vegetation  would  oc- 
cupy far  more  space  than  the  necessary  brevity  of  this 
article  will  allow.  This  subject,  indeed,  more  properly 
belongs  to  recent  botany,  and  will  be  found  referred  to 
elsewhere.  As  has  already  been  mentioned,  the  Angio- 
sperms make  their  appearance  abruptly  in  great  numbers 
in  the  upper  part  of  tne  Cretaceous  formation.  The  minor 
and  herbaceous  elements  in  this  flora  hare  left  almost  no 


traces,  and  oar  view  is  limited  mainly  to  the  arborcieent 
regetation.  This  we  find  to  hare  assumed  at  once  nearly 
the  aspect  of  that  of  the  present  day.  A  large  number  of 
living  genera  formed  pari  of  the  first  broad-leaved  forests 
of  which  we  have  any  knowledge.  Qnercttt,  Populut,  Pla- 
(onw,  Salix,  Fagiu,  Sana/rai,  Liriodcndrnn,  ilagnolia, 
Llquidambar,  Bctula,  Ficui,  Acer,  Juglant,  and  a  number 
of  other  living  genera,  were  here  well  represented.  Special 
interest  attaches  to  certain  members  of  this  group — namely. 
Magnolia,  Platanns,  Linodendron,  Sa$aafrati,  and  Liquid' 
ambar — as  the  living  species  of  the  genera,  though  few 
in  number  and  restricted  in  their  range,  include  some  of 
the  noblest  and  most  beautiful  of  living  trees,  and  they 
were  formerly  much  more  numerous,  and  were  spread  over 
North  America,  Europe,  and  perhaps  Asia.  Liriodendron 
has  but  one  living  species,  but  the  genus  began  in  the  Cre- 
taceous in  America,  and  in  the  Miocene  Tertiary  age  a 
species  hardly  different  from  our  tulip  tree  grew  in  Green- 
land, Iceland,  and  on  the  continent  of  Europe  aa  far  south 
as  Italy.  Saua/rat  has  now  bat  two  living  species — one 
growing  in  North  America,  the  other  in  Java;  but  this  is 
also  a  genus  that  dates  bock  to  the  Cretaceous,  and  was  the 
associate  of  the  tulip  tree  during  the  Tertiary  in  Europe 
and  the  Arctic  regions.  The  Magnoliat  have  been  a 
marked  feature  in  the  American  forests  ever  since  the  ad- 
vent of  the  Angiosperms  in  the  Cretaceous.  They  were 
also  common  in  Europe  during  the  Tertiary,  and  traces  of 
them  have  been  found  there  in  the  Upper  Cretaceous  rocks, 
but  none  are  now  living  there  unless  introduced.  America 
has  now  two  "  planes,"  both  noble  trees,  but  species  of 
Plathntu  were  growing  hero  in  the  Crotacoons  age,  and  in 
the  Tertiary  were  other  species,  two  of  which  had  leaves 
sometimes  eighteen  inches  in  diameter;  and  they  must 
have  been  mncb  more  imposing  than  those  now  living. 
Hence,  we  see  that,  like  our  grandest  conifers,  the  Se- 
quoias, some  of  the  most  beautiful  of  our  broad-leaved 
forest  trees  are  only  the  lingering  remnants  of  a  splendid 
arborescent  flora  which  covered  our  continent  in  post  ages. 

Flora*  of  the  Different  Geological  Age*. — In  the  preced- 
ing notes  the  life-history,  so  far  as  it  is  known,  of  each  of 
the  more  Important  groups  of  plants  has  been  briefly 
sketched.  A  few  words  are  yet  needed,  descriptive  of  the 
grouping  of  plants  in  the  different  geological  ages,  in  order 
to  convey  a  definite  idea  of  the  changes  that  have  taken 
place  in  the  vegetation  of  the  globe. 

Bozoic  Flora, — No  distinct  traoes  of  plants  have  yet  been 
found  in  the  Eosoio  rooks,  and  it  is  doubtful  whether  any 
such  will  ever  be  discovered,  since  their  motamorphism  is 
so  complete  that  their  fossils  of  all  kinds  bare  been  pretty 
much  obliterated.  We  find,  however,  In  the  Laurentian 
rocks  bods  of  graphite  which  rival  in  magnitude  the  coal- 
beds  of  later  date,  and  everything  indicates  that,  like  beds 
of  coal,  they  hare  been  formed  from  vegetable  tissue. 
Whether  the  plant<  from  which  this  carbon  was  derived 
were  temstrial  or  aquatio,  we  have  no  means  of  determin- 
ing, but  the  purity  of  the  deposits  is  in  some  cases  such  that 
it  seems  almost  impossible  that  they  could  have  been  marine. 
Prof,  Hunt  has  auggested  that  these  beda  of  graphite  may 
be  of  animal  origin,  but  we  have  no  example  in  aubsequent 
geological  history  of  the  accumulation  of  animal  carbon  in 
anything  like  such  quantity  and  pnrity. 

Cam&rian  Flora, — Many  so-called  Facoidi  oecnr  in  the 
Cambrian  rocks  of  England,  but  they  are  for  the  moat  part 
casts  of  annelid  burrows.  In  the  "  fucoidal  sandstone  of 
the  Lower  Cambrian  of  Sweden  and  in  the  Arenig  rocks  of 
Wales  unmistakable  plant-remains  are  found  which  have 
been  described  as  Exogens,  and  given  the  name  Eophyton, 
The  true  character  of  these  fossils  is,  however,  very  doubt- 
ful, and  they  afford  no  satisfactory  proof  of  the  existence 
of  higher  plants  than  sea-weeds  in  this  age. 

Lower  Silurian  Flora, — As  has  been  mentioned,  all  the 
plants  of  the  Lower  Silurian,  so  far  as  yet  known,  an  Fo- 
ooids.  These  are  quite  abundant,  but  generally  show  no 
traces  of  structure,  and  their  affinities  cannot  be  definitely 
determined.  Certain  costs,  apparently  of  plant-stems,  found 
in  the  Lower  Silurian  rocks  near  Cincinnati,  hare  been  pro- 
nounced by  Lesquerenx  to  be  species  of  ^igilhria,  hiit  this 
conclusion  is  not  sustained  by  any  evidence  yet  adduced. 
Carbonaceous  matter  is  extremely  abundant  in  somopor- 
tions  of  the  Lower  Silurian  system,  especially  in  the  Utiea 
slate,  but  it  is  there  apparently  derived  from  Fucoids,  or 
perhaps  from  animal  organisms.  In  the  Lower  Silurian 
rocks  of  Ireland  beds  of  anthracite  occur  from  one  to  twelve 
feet  in  thickncBs,«ufficiently  pure  to  be  used  as  fuel,  bat 
no  distinct  plant-imprcsaious  are  associated  with  them. 

Upper  Silurian  Flora,- — Up  to  the  present  time  most  of 
the  plants  taken  from  the  Upper  Silurian  strata  are  unmis- 
takably sea-weeds.  Prof.  Dawson  bos,  bowerer,  reported 
the  discovery  of  Peilophyton  in  the  Gaf>p£  limestones,  and 
this  genus,  which  is  lurgoly  developed  in  the  Devonian,  ia 
either  a  Lycopod  or  a  connecting  link  between  the  Lyco- 
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pods  Bnd  Ferns.  Ljoopodiaoeons  plants  have  been  diseor- 
ered  b;  Oeinits  in  the  Upper  Silnrian  of  Lobenstein,  Ger- 
many, and  bj  Barrande  in  Bohemia ;  so  that  we  hare  satis- 
fsetor;  evidence  of  the  ezistenoa  of  land  plants  near  the 
close  of  the  Silnrian  aga. 

Depouian  Flora. — Fnooids  are  abandant  in  the  Deronian 
rocks,  and  some  of  them  have  been  already  referred  to 
(Spiropkgton,  DIctgiroAglon,  Apkanttixia,  etc.).  In  theCor- 
niferous  limestone  of  Ohio  several  tree-ferns  and  branehet 
of  Lrpidodndmn  have  bean  found,  whieh  were  probably 
floated  from  an  island  situated  where  Cineinnati  now  is. 
These  indicate  the  existence  of  a  highly  organised  aoro- 
genons  flora  on  the  land  at  that  time ;  and  it  is  almost  cer- 
tain that  these  arborescent  plants  were  assoeiated  with 
many  smaller  species  of  wbioh  no  traees  have  yet  been  dis- 
covered. In  the  Middle  and  Upper  Devonian  the  remains 
of  an  abnndant  and  varied  flora  have  been  met  with  in  dif- 
ferent countries,  especially  in  New  York  and  Canada.  From 
these  localities  Prof.  Dawson  has  obtained  and  deaeribed 
more  than  100  species,  which  include  various  conifers  already 
enumerated,  and  species  of  most  of  the  genera  of  plants 
found  in  the  coal-flora.  Devonian  planta  have  also  been 
found  at  Perry,  He.,  at  Lewis's  Tunnel,  W.  Va.,  and  at 
various  localities  in  Ireland  and  Scotland.  The  most  strik- 
ing features  in  this  Devonian  flora  are  the  many  genera  of 
conifers  and  tree-ferns,  and  especially  the  speoies  of  Pti* 
^AyfoM,  the  latter  nowhere  occurring  in  rocks  of  later  date. 
Toe  speoies  of  LepidodeHriron,  Sigillaria,  Syringod^ndron, 
etc.  are  comparatively  few  and  small,  and  it  is  evident  that 
in  the  Devonian  flora  the  Ferns  constituted  a  mueh  more 
important  element  than  the  Lycopods,  both  as  regards 
numbers  and  siie.  From  the  Hamilton  beds  of  Western 
New  York,  Prof.  Dawson  has  received  specimens  of  fossil 
wood  which  he  has  described  under  the  name  flfringoxylm, 
and  baa  referred  to  the  Angiosperms.  Further  observation 
is  required,  however,  before  the  existence  of  plants  of  this 
order  in  the  Devonian  age  can  lie  considered  as  proven. 

Carboni/erotu  Flora.— The  flora  of  this  ago  is  now  so 
well  known  that  no  detailed  description  of  it  is  here  neoes- 
saty.  Including  stems,  leaves,  and  fruits,  the  nombcr  of  spe- 
cies of  plants  already  described  from  the  Carlwniferous  sys- 
tem exceeds  300.  Of  these  by  far  the  larger  part  are  Ferns, 
of  which,  however,  the  arborescent  forms  seem  to  have  been 
rare.  The  next  group  in  importance,  and  far  exoeeding  the 
Ferns  in  dimensions,  are  the  Lycopods,  represented  by  Le- 
pidodendroHf  Sigillaria,  etc.  After  these  come  the  Equi- 
tta,  including  the  genera  Catamitet,  Calamodendron,  At- 
UrophylliUtf  SpkenopktfllHm,  AnHHlariUf  Volktnannia,  Hut' 
toata,  etc.  Some  of  this  group  were  arborescent  in  their 
habit,  while  others  were  aqnatie,  either  immersed  or  float- 
ing. These  singular  plants  must  have  constituted  a  pecu- 
liar and  beautiful  feature  in  the  Carboniferous  flora,  and 
one  of  which  we  can  get  no  adequate  idea  from  our  little 
seouring-rushes.  The  Cycads  were  apparently  represented 
in  the  coal-flora  by  Cordaita^  Naggeratkiaf  WkittUttya, 
etc. ;  the  Bndogens  by  a  few  flowering  plants.  The  eoni- 
fers  were  unquestionably  abundant  during  the  Carbonifer- 
ous age,  and  grew  to  the  sise  of  our  pines.  They  belonged, 
however,  to  the  Araucarian  branch  of  the  family.  They 
were  for  the  most  part  oonfined  to  the  highlands,  where 
their  trunks  and  leaves  were  rarely  praaerved ;  bat  in  the 
sandstones  of  the  eoal-meaaures — whiob  mark  periods  of 
inundation — their  silieifled  trunks  are  not  nnfrequently 
met  with.  The  fossil  fruits  found  with  the  soal-plants  are 
often  exceedingly  numerous,  and  mainly  l>elong  to  the  gen- 
era TrigonotarpoH  and  Cardioearpon.  Of  these,  the  first  has 
bean  compared  to  the  fruit  of  SalMuria,  and  hence  has 
been  supposed  to  belong  with  some  coniferous  plant ;  bat 
no  known  conifer  is  correspondingly  abundant,  and  then 
nuts  were  probably  home  by  some  of  the  species  of  3igif- 
laritt,  which,  as  has  been  stated,  seems  to  be  intennedfate 
between  the  Lycopods  and  Oymnosperms.  The  Cardio- 
carpa  were  probably  the  seed-vessels  of  Cordaitetf  a  Cycad. 
The  Permian  flora  is  essentially  a  continuation  of  that 
of  the  Carboniferous  period,  and  no  palieontological  rea- 
sons exist  for  separating  the  two  formations. 

Tkt  Triaatic  Flora. — Poaiing  from  the  Palssosoic  to  the 
Hesosoic  ages,  we  enter  anew  world,  both  as  regards  planta 
and  animals.  The  most  noticeable  trees  of  the  Trias  are  the 
peculiar  oonifers  ^/6rr(ia  and  Yolttia.  They  are  both  Aran- 
earians,  but  quite  different  from  those  which  preceded  and 
followed  them.  Ferns  were  numerous  in  the  Triassio  age, 
but,  at  we  infer  from  the  collections  made  in  the  coal-basins 
of  Richmond  and  Los  Bronces,  they  were  for  the  oiost  part 
of  different  genera  from  those  found  in  the  Carboniferous 
rocks.  They  were  also  very  much  less  numerous.  The  Oa- 
lamitet  of  the  Carboniferous  ago  have  a  feeble  representa- 
tion in  the  Triassic,  but  these  die  out  and  give  place  to 
tme  Squtteta.  The  great  Lycopods  of  the  coal-period 
seem  to  have  all  perished  at  the  dose  of  the  Palssosoic 
ages,  as  we  find  no  traces  of  them  in  the  Triatsie.    The 


most  oonspiooons  and  oharaetaristie  feature  in  the  Triassia 
flora  is  the  great  development  it  exhibits  of  the  family  of 
Cyoads.  These  were  so  numerous,  so  varied  and  showy, 
that  they  have  eansed  the  chapter  of  botanical  history 
which  includes  the  Triassic  and  Jarassic  ages  to  be  en- 
titled the  "  reign  of  Cycads."  The  flora  of  the  Trias' has, 
as  yet,  been  imperfectly  studied  in  America,  but  largo  col- 
lections of  Triassic  planta  have  bean  made  in  the  coal- 
basins  of  Richmond,  Va.,  Deep  and  Dan  Rivers,  N.  C,  at 
Los  Bronces,  Sonera,  and  at  Aoiquia,  N.  H.  Descriptions 
of  these  have  not  yet  been  published,  but  they  form  a  flora 
essentially  like  that  of  the  Trias  in  the  Old  World,  being 
composed  of  the  same  genera,  and  in  pari  of  the  same  spe- 
cies. The  most  striking  of  American  Triassic  plants  are 
Cycads  of  the  genera  OfosamtVet,  Podoxam  iYm,  and  I^teroxani' 
t(e<,  and  also  the  great  monophyllous  Ferns  ( Trntiopierit). 
Silieifled  trunks  of  coniferous  trees  are  in  some  places  ex- 
ceedingly abandant  in  the  American  Trias,  and  show  that 
forests  of  gigantic  trees  covered  portions  of  the  continent 
in  that  age.  Not  a  trace  of  an  Angiosperm  has,  however, 
as  yet,  been  found  among  all  the  Triassio  plants. 

The  Jarauie  Flora. — No  Jurassic  plants  have  yet  been 
met  with  in  America,  but  in  the  Old  World  a  long  list  of 
genera  and  species  has  been  made  fVom  those  taken  from 
the  Lias  and  Oolite  of  England  and  the  Jura  of  the  Con- 
tinent. In  all  its  most  oharacteristio  features  the  Jurassio 
flora  resembles  the  Triassio,  and  their  differences  are  too 
much  matters  of  detail  to  be  enumerated  here. 

Tkt  Oretaceoni  Flora. — During  the  first  half  of  the  Cr»- 
taeeons  age  the  Cyoadaceons  flora  of  the  Trias  and  Jura 
seems  to  have  continued  without  marked  change.  At  the 
period  of  the  deposition  of  the  Lower  Cretaceous  strata  of 
America — equivalent  to  the  Middle  Cretaceous  of  Europe 
— a  revolution  had,  however,  taken  place  in  the  plant-hfa 
of  the  globe,  and  the  "  reign  of  Angiosperms "  had  been 
inangurated.  In  tho  Lower  Cretaoeous  sandstones  of  New 
Jersey,  Kansas,  and  the  Far  West,  the  remains  of  at  least 
100  species  of  arborescent  Angiosperms  have  been  found, 
and  with  these  searee  a  trace  of  Cycads,  and  very  few 
Ferns.  This  formation  is  the  result  of  the  invasion  of  the 
continent  by  the  sea,  and  the  accumulation  along  the  ad- 
vancing shore-line  of  beds  of  sand  whieh  inciudMl  leaves 
and  tree-trunks,  washed  from  the  neighboring  land.  We 
have,  therefore.  In  this  deposit  proof  that  between  the  time 
of  deposition  of  the  Upper  Triassic  strata  and  the  forma- 
tion of  the  first  of  our  series  of  Cretaceous  roeks,  the  conti- 
nent was  overspread  with  forests  of  broad-leaved  trees 
which,  in  sise  and  variety,  rivalled  the  forest  growth  of  the 
present  day ;  and  also  that  in  this  ancient  forest  were  oakf, 
sycamores,  magnoliaa,  beeches,  willows,  and  other  genera 
which  are  among  the  most  common  and  characteristic  trees 
of  our  present  flora.  The  origin  of  this  great  group  of 
Angiospermons  trees  is,  as  yet,  entirely  unknown  to  ni. 
Possibly,  connecting  links  will  yet  be  discovered  between 
the  floras  of  the  Trias  and  Cretaceous,  but  as  far  as  onr 
observation  yet  extends  the  transition  is  suddea  fVom  the 
Cyoadaeeons  forest*  of  the  Trias,  in  whieh  not  a  trace  of 
an  Angiosperm  has  been  found,  to  the  Angiospermons  for- 
ests of  the  Cretaceous,  whieh,  so  far  as  yet  known,  aontain 
no  Cycskds.  The  Upper  Cretaceous  strata  of  the  Far  Weft 
— Colorado,  Wyoming,  Utah,  etc.— eontsUn  important  beds 
of  lignite,  and  associated  with  them  a  large  number  of 
fossil  plants.  Some  2iO  species  have  been  described  from 
this  formation,  mostly  fVom  detached  leavea.  The  aspeot 
of  the  flora  they  represent  is  so  modem  tha^  the  strata 
which  contain  it  have  been  considered  by  Lesquerenx  a* 
Eocene  Tertiary ;  but,  aside  from  the  hMt  that  no  planta 
from  these  beds  are  certainly  identieal  with  Eocene  sp«- 
eies,  the  plant-bearing  strata  are  interealated  with,  or  over- 
laid by,  others  which  contain  so  many  well-marked  Cre- 
taceous mollnsks  and  vertebrates  that  there  can  be  no  rea- 
sonable doubt  of  their  Cretaoeous  age.  The  coal-strata  of 
Vancouver's  Island  also  contain  many  impressions  of  an- 
giospermous  leaves,  and  these,  too,  have  been  pronounoed 
Eocene  by  Lesquerenx.  The  evidence  is,  however,  over- 
whelming that  they  are  Cretaceons.  One  of  the  most  dis- 
tinctly marked  plants  found  on  Vaneouver's  Island  is  <S>- 
{■Ota  Rtiekmhaehi,  a  well-known  European  Cretaceons 
plant.  It  also  ooenr*  in  Alameda  eo.,  Cal.,  associated,  as  on 
Vanoonver's  Island,  with  Baenlita  and  Ammonite: 

The  Tertiary  Flora. — The  Angiosperms  predominate  in 
the  Tertiary  flora,  and  the  generalities  of  its  features  liave 
been  already  given  in  what  has  been  said  of  the  life-his- 
tory of  that  group.  The  flora  of  the  Tertiary  is  also  so 
varied  that  any  detailed  description  of  it  would  carry  this 
article  far  beyond  its  prescribed  limits.  A  few  general 
conclusions,  drawn  from  the  observations  made  on  the  Ter- 
tiary flora,  are  therefore  all  that  can  with  propriety  b« 
added  to  the  notes  already  given. 

1st.  Everything  indicates  that  the  flora  of  the  Tertiary 
was  directly  derived  from  that  of  the  Cretaoeous  age,  and 
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bss  in  turn  givan  birth  to  the  flora  of  the  present  day ;  the 
most  oommon  genera  of  the  Cretaceous  Angiosperms  having 
liring  representatives,  and  some  of  these  running  back  into 
the  Tertiary ;  e.  g.  OmoeUa  $€)uibili;  Tamodium  distiehutK, 
C6riflH9  AmeneaHutt  etc 

2d.  No  traces  hare  been  found  in  America  of  the  Indo- 
Anstralian  flora  which  flourished  in  Europe  in  the  Eocene 
period ;  such  plants  as  have  been  obtained  from  our  Eocene 
strata  belonging  to  the  temperate  flora  which  has  prevailed 
over  so  much  of  America  sinee  the  Cretaceous  ago. 

3d.  Fan-palms  grew  in  the  Miocene  period  aa  far  N.  as 
the  line  of  the  British  possessions,  indicating  a  climate  aa 
warm  as  that  of  New  Orleans  at  the  present  time. 

4th.  In  the  Miooene  Tertiary  Inzuriant  regatation  cov- 
ered the  northern  portions  of  the  oontioent,  even  to  the 
Arctic  Sea,  and  at  least  100  species  of  arborescent  plants 
have  been  obtained  from  the  Miocene  beds  of  Alaska,  Brit- 
ish America,  and  Qreenland. 

5th.  So  largo  numbers  of  the  Arctic  American  Miooeno 

ries  are  found  in  European  deposits  of  the  same  age 
we  are  compelled  to  infer  a  land  connection  between 
the  two  oontinents  in  this  age ;  also  this  community  of  cha- 
racter has  been  considered  indicative  of  the  eolonisation  of 
Europe  by  the  American  Angiospermous  flora  in  the  Mio- 
oene age.  The  similarity  of  the  flora  of  Japan  to  that  of 
Eastern  America  would  seem  to  indicate  a  connection  also 
between  America  and  Asia  in  the  Tertiary. 

8th.  The  Pliooene  flora  of  Central  and  Eastern  America 
shows  no  marked  ohanges  from  the  Miocene,  but  approaches 
more  to  the  vegetation  of  the  present  time,  the  proportion 
of  living  species  beooming  greater.  In  Europe  also  the 
Pliooene  flora  resembles  the  present  European  flora  more 
than  does  the  Miooene  flora,  but  the  difference  is  due  to  the 
gradual  disappearance  of  the  American  types  oommon  there 
during  the  Miocene,  and  the  substitution  of  probably  Asiatic 
forms  better  suited  to  a  cooler  olimate. 

7th.  With  the  approaoh  of  the  Qlaoial  period  the  tem- 
perate flora  of  the  Tertiary  was  driven  aouthward,  where 
It  oontd  retreat ;  where  it  oould  not,  It  was  destroyed,  and 
even  the  lowlands  were  oeonpied  by  an  arctic  vegetation. 
When,  however,  the  climate  ameliorated  after  the  Ice 
period,  the  boreal  plants  moved  northward,  or  climbed 
mountains  where  they  found  a  permanent  arotie  tempera- 
ture. This  is  proven  by  the  distribution  of  alpine  species, 
and  in  the  eommnnity  of  oharaoter  exhibited  in  the  de- 
tached and  often  widely  separated  colonies  of  arctic  planta. 

0*neral  Dhuiont  of  tht  Hiitory  of  Plant: — If  we  now 
take  a  retrospective  view  of  the  ground  gone  over,  and 
combine  the  facts  briefly  stated  on  the  preseding  pages,  we 
shall  find  that  the  history  of  plant-life  is  susoeptible  not  only 
of  a  division  into  epochs,  as  we  have  already  divided  it, 
but  also  into  ages.  Of  these  there  are  four,  each  of  which 
is  characterised  by  the  prevalence  and  predominance  of 
one  of  the  great  groups  of  plants.  Following  the  example 
of  the  palsaontologists  who  have  traced  the  history  of  ani- 
mal life,  we  can  designate  each  of  the  great  botanical  ages 
by  the  nii,me  of  the  reigning  type  of  plants,  as  follows: 

Ist.  7^  Seiijn  of  Tkallogeiu. — This  inclades  the  Cam- 
brian and  Silurian  divisions  in  geological  history.  During 
this  age  the  sea-weeds  were  the  prevailing  and  almost  the 
only  existing  type  of  plants. 

2d.  Tke  Reign  of  Acrogtiu. — This  inoludss  the  Devonian 
and  Carboniferous  ages,  and  was  marked  by  the  great  de- 
relopment  of  Ferns,  Lyoopods,  and  Equiseta,  which  were 
not  only  the  highest  and  most  prevalent  forms  of  vegetable 
life,  but  attained  greater  dimensions  and  higher  rank  than 
they  did  at  any  subseqaent  period. 

3d.  Tht  Rtign  of  Ogmnotperm: — This  roaches  from  the 
beginning  of  the  triassie  to  the  middle  of  the  Cretaceous, 
and  during  this  botanical  ago  the  Cyoads  and  oonifets 
overspread  the  earth,  and  acquired  greater  relative  and 
absolute  consequence  than  at  any  time  before  or  since. 

4th.  TU  Jleign  of  Angiotperau. — This  is  marked  by  the 
andden  advent  and  rapid  expansion  of  the  .Vnglosperms  at 
the  middle  of  the  Cretaceous  age ;  sinoe  when  they  have 
maintained  their  supremaey  on  the  surface  of  the  globe, 
apparently  increasing  in  numbers  and  perfection  of  organ- 
isation to  the  present  day. 

The  exceptions  to  the  general  rule  of  progress  expressed 
in  the  above  table  should  not  bo  here  forgotten,  as  they 
have  an  important  bearing  on  the  qoeetion  of  the  cause  of 
this  advance  which  seems  to  hare  prevailed  in  plant-life 
oonsidered  as  a  whole,  and  on  the  origin  of  the  almost  infl- 
nite  diversity  which  we  see  in  the  flora  of  the  present  day. 
These  exceptions  are,  briefly — 1st,  the  early  appearance  of 
the  conifers,  which  came  in  at  the  close  of  the  Silurian  or 
in  the  beginning  of  the  Devonian  age,  and  have  since  held 
on  the  "  even  tenor  of  their  way ;"  2d,  the  rapid  develop- 
ment of  the  Acrogenous  flora  of  the  Devonian,  and  its 
attainment  of  higher  rank  in  the  Deronian  and  Carbon- 
iforoos  ages  than  any  Aerogens  have  held  ainoe;  Sd,  the 


intiodnotion  of  the  Eodogens  at  the  close  of  the  Carbon- 
ifeiona  or  beginning  of  the  Meaosoic  age,  with  the  highest 
groupa  of  the  order,  the  lower  appearing  subsequently ; 
4th,  the  modem  date  of  mosses,  liverworts,  lichens,  and 
fungi,  when  all  these  hold  a  low  place  in  the  scale,  and  in 
regnlar  order  should  have  appeared  in  the  earlier  geological 
ages.  J.  S.  NKWBERnr. 

Fossil  FicheSa  Like  most  other  aqoatic  animala, 
fishes  at  death  are  often  buried  in  the  sediments  which  ac- 
onmnlata  at  the  bottom  of  the  water  in  which  they  live. 
Here  their  remains  are  almost  beyond  the  reach  of  change, 
and  are  indefinitely  preserved.  Heaoe,  like  moUusks,  raid- 
iates,  and  erustaoeans,  fishes  are  frequently  found  in  the 
stratified  rooks,  which  are  consolidated  sediments  that  in 
former  ages  aocumnlated  at  the  bottom  of  salt  or  fresh 
water.  Already  many  hundred  species  of  fossil  fishes  have 
been  obtained  from  the  strata  of  the  different  geological 
formations,  and  they  constitute  an  exceedingly  interesting 
and  important  element  in  the  life-history  of  the  globe. 

The  sediments  which  accumulate  at  the  bottom  of  the 
open  sea  are  oaloareous,  and  tbeso  contain  the  remains  of 
pelagic  fishes — sharks,  etc. — while  along  the  shores,  and  in 
bays,  rivers,  and  lakes,  meehanieal  sediments — clay  and 
sand — are  deposited,  and  fishes  and  other  marine  animals, 
on  sinking  to  the  bottom,  will  be  here  preserved  in  what 
subsequently  become  strata  of  shale  ana  sandstone. 

Since  all  the  organisms  possessing  hard  parts — like 
shells,  bones,  teeth,  and  spines — are  sure  to  leave  some 
record  of  their  existence  in  the  sediments  of  the  medium 
in  which  they  live  and  die,  we  ought  to  find  traces  of  fishes 
in  th|9  strata  deposited  during  all  the  ages  in  which  fishes 
existed.  It  is  indeed  prot>able  that  we  have  done  so,  sinoe 
the  remains  of  fiahes  nave  been  found  in  all  of  the  geo- 
logieal  formations  of  more  recent  date  than  the  Lower 
Silurian.  The  rocks  of  that  age  seem  to-afford  a  very  full 
reoord  of  the  fauna  then  existing;  but  though  the  most 
minute  and  oarefttl  search  has  been  made  in  many  coun- 
tries, no  well-marked  remains  of  fishes  have  been  any- 
where fonnd  in  them.  We  therefore  eonolnde  that  no  Sshea 
lived  in  the  Lower  Silurian  seas. 

In  aaoanding  the  geological  scale  traces  of  fishes  are  first 
met  with  in  the  upper  portion  of  the  Upper  Silurian  sys- 
tem. In  America  the  Upper  Silurian  rocks  have  aa  yet 
yielded  no  fish-remains,  but  fishes  have  been  foun'd  in 
atrata  of  this  age  in  England,  Russia,  Germany,  and  Bo- 
hemia. In  the  deposits  of  later  date  the  remains  of  fishes 
become  more  and  more  abundant  as  we  approach  the  pres- 
ent time,  and  the  study  of  this  series  of  lossils  has  thrown 
much  light  on  the  life-history  of  the  globe.  As  is  the  caa* 
in  other  departments  of  paleontology,  most  fossil  fishes 
are  different  from  those  now  living,  and  they  form  many 
orders,  families,  genera,  and  species  which  are  now  extinct. 

As  among  mollnsks,  crustaceans,  radiates,  and  verte- 
brates of  other  classes,  the  most  anoient  fossil  fishes  are 
most  unlike  those  living  at  the  present  time,  and  the  se- 
quence of  forms  which  the  fossil  fishes  of  the  difl'erent  ages 
present  has  an  interesting  and  important  bearing  upon  the 
great  questions  of  the  origin  and  development  of  life 
which  now  occupy  the  attention  of  scientific  men.  The 
study  of  fossil  fishes  has  only  recently  been  taken  up,  our 
knowledge  of  them  is  yet  very  imperfeot,  and  every  year 
sees  some  important  additions  made  to  it.  The  eonolusiona 
dednoed  from  it  are  therefore  to  a  oertain  extent  provia- 
ional,  and  such  aa  are  liable  to  be  considerably  modified  by 
future  diseovery.  The  revelations  which  have  been  made 
through  the  labors  of  Agassis — who  should  be  considered 
the  father  of  fossil  ichthyology — of  Hugh  Miller,  Pander, 
Owen,  Egerton,  Huxley,  Lutken,  and  others  are,  however, 
of  the  greatest  interest  and  value,  and  are  such  as  permit 
us  to  indioate  the  generalities  at  least  of  the  history  of 
iehthyic  life  on  the  earth.  The  knowledge  we  hare  gained 
on  this  subject  may  be  briefly  summarised  aa  follows: 

1st.  Fishes  constitute  the  lowest  group  of  vertebrate  ani- 
mals, and  they  are  the  first  of  vertebrates  to  make  their 
appearance  in  geological  history. 

2d.  The  earliest  traces  of  fishes  are  fonnd  in  the  Upper 
Silurian  rocks  of  the  Old  World,  and,  according  to  our 
present  knowledge,  in  the  Devonian  strata  of  Amerioa. 
The  next  higher  group,  amphibians,  appear  first  in  the 
Lower  Carboniferous,  true  reptiles  in  the  Upper  Carbon- 
iferous and  Permian,  mammals  in  the  Trias. 

3d.  The  oldest  fishes  known  were  of  small  sixe  and  few 
in  number  as  compared  with  the  associated  forms  of  life. 
They  belong  to  two  groups  —  vii.  the  Elasmobrancha 
(sharks,  etc.)  and  the  Ccphalaspids,  or  buckler-headed 
fishes,  a  group  long  since  extinct,  and  which  will  be  de- 
soribed  farther  on. 

4th.  The  seas  of  the  Devonian  age  were  well  stocked  with 

fishes,  some  of  which  attained  a  siie  scarcely  inferior  to 

the  largest  now  living.     They  belonged  to  the  sub-claaaea 

i  of  the  Elaamohrsnohs,  Placoderma,  and  Ganoids.  The  De- 
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Toniitn  flahea  oolleoted  in  Ameriea  are  matnly  from  op«n-sea 
deposits,  ate  aa  jet  oompatatively  few  in  number,  and  are 
moatl;  of  lar^  siie.  In  the  Old  World  the  fiahea  obtained 
from  Devonian  locka  inolnde  a  great  nomber  of  genera  and 
apecies,  are  generally  imbedded  in  meobanieal  aedimenta, 
are  for  the  moat  part  amall,  and  were  probably  the  ia- 
habitanta  of  riren,  bays,  and  other  ahallow  waters  In 
eonaeqnenoe  of  the  abundanee  of  flahea  found  in  the  De- 
vonian rooks,  thia  chapter  in  the  Hfe-hiatoiy  of  the  globe 
haa  been  called  the  "  Age  of  Fiahea." 

Sth.  In  the  Carboniferoaa  age  flahea  were  nnmerona  and 
varied  in  atrncture,  but  they  were  no  longer  the  monarohs 
of  the  animal  world,  a*  the  soeptre  here  passea  from  them 
to  the  amphibiana,  into  which  they  pass  by  inaenaible  gra- 
dations. In  the  open  ssaaof  the  Carboniftrona  age  aharkf 
existed  in  large  number  and  attained  great  aise,  the  great 
Plaooderma  and  Ganoids  of  the  Devonian  age,  to  whieh  the 
Blasmobraaoha  had  been  subordinate,  having  mostly  dis- 
utpeared.  In  the  rivers,  lakes,  and  bays  of  the  Carbon- 
iferona  oontinenta  nnmerona  Ganoids,  large  and  araall,  ex- 
isted, among  which  may  be  mentioned  the  huge  earaivor- 
oua  ilegalickthyt  and  Rkizodns,  and  their  prey,  tlM  amall, 
elaborately  ornamented  Ganoids,  PaUeonueat,  Catlaeanlitu, 
AmUgptenu,  and  Buryhpit. 

Sth.  In  the  Trias  the  llahea  were  altogether  sabordinated 
to  the  amphibians,  but  from  the  nature  of  the  Triaaaie  de- 
poaita  we  nave  a  very  imperfect  view  of  the  flab-life  of  the 
period.  The  rivers,  lakes,  and  bays  were,  aa  we  know,  in- 
aabited  by  shoals  of  small  Ganoids — PaUeonitma,  and  the 
allied  genera,  GatoptenUj  Itchypterutf  and  Victiopyge — for 
we  find  their  remains  in  the  Is^on  and  estuary  deposits  of 
Kchmond,  New  Jersey,  the  Connfoticat  Valley,  ete.  In 
the  Old  World  the  Trias  haa  furnished,  with  many  other 
lahes,  the  teeth  of  Gtratodiu,  supposed  to  be  generisally 
identical  with  barramunda,  a  Dipnoan  of  Auatralia. 

Tth.  The  fishes  of  the  Juraasio  were  aharka  and  Gauoidf, 
and  were  very  numerous.  The  aharka  were  moatly  Cestra- 
cionta,  allied  to  Oatraeioa  Phitippi,  the  Port  Jaokaon 
shark ;  the  Ganoids  had  rhomboidal  aoalea  and  tails  bat 
slightly  vertebrated.  Of  theae  there  were  many  genera 
and  apeoies.  They  were  moatly  small,  but  the  largeat 
{L*piaotH9)  was  six  feet  in  length  and  very  robnat. 

Sth.  The  Cretaeeona  age  ia  marked  in  the  history  of  fishes 
by  the  appearance  of  the  great  sub-elaaa  of  the  Teleoata,  or 
tme  bony  fishes,  such  aa  the  aalmon,  pike,  ete.  They  eon- 
stitnte  the'majority  of  the  flahes  of  the  preaent  day,  and  are 
generally  placed  at  the  aummit  of  the  claaa  of  fiahea.  In 
theae  we  find  the  vertebral  ^lumn  bony  throughout,  and 
tail  eqnally  lobed. 

9th.  In  the  Tertiary  age  the  Teleoata  gtadaally  auper- 
seded  the  Ganoids,  while  the  sharks  attained  dimensions 
unknown  before  or  8{nee>  the  largest  ( Careharodon  meffalo- 
doH)  having  attained  a  length  of  SO  to  60  feet,  with  cutting 
teeth  aa  large  as  one's  hand. 

10th.  In  the  present  age  the  Teleosts  have  almost  entirely 
nplaoed  the  Ganoids,  and  have  become  the  prevailing  type 
of  ichthyic  life.  The  Ganoids,  if  we  exclude  fram  them 
the  Dipnoi,  are  now  reduced  to  seven  genera — Tic  Aeipen- 
KT,  Liepidoatewtf  Amia,  Seap\iorhjfneu«,  PvUfodottf  Vala- 
michlhyt,  and  Polyplenu  ;  of  these,  the  first  ia  eonmoa  to 
all  parts  of  the  northern  hemisphere,  the  saoeeeding  font 
are  ezclnaivoly  Xorth  American,  while  the  laat  two  an 
African.  If  we  accept  Dr.  Gunther'a  claasification,  and 
imite  the  Dipnoi  with  the  Ganoids,  we  must  add  two  mora 
to  t)l3  list  of  the  living  genera — vis.  Lepidonrm  and  dro- 
todtu,  the  three  species  whieh  represent  these  inhabiting, 
one  South  America,  one  Africa,  and  one  Australia. 

The  classification  of  fossil  fishes  ia  a  matter  of  consider- 
able difficulty ;  their  soft  parts  have  always  disappeared, 
and  generally  more  or  less  of  the  bony  stmctore  is  wanting. 
Heooe,  it  is  often  impossible  to  determine  their  exact  rela- 
tions to  each  other  or  to  living  species.     There  are  alio  so 
many  missing  links  in  the  chain  of  succession  that  the 
origin  of  the  diversified  forma  which  we  find  in  the  elasa  ia 
beyond  tho  reach  of  our  preaent  (and  it  may  be  of  all  our 
Inture)  knowledge.    The  fauna  of  the  sea  contained  in  each 
of  the  great  geological  formations  is  a  single  chapter  in  a 
long  history,  and  one  which  is  not  only  disconnected  with 
those  which  precede  and  follow  it,  but  is  perhaps  separated 
I        from  them  by  long  intervals  of  which  we  have  as  yet  no 
'        record.     Could  we  follow  the  seas  in  their  ebbs  and  fiowa, 
I        and  thus  get  a  connected  history  in  the  aedimenta  deposit- 
ed from  them,  we  should  doubtless  there  learn  what  waa  the 
,        true  origin  of  the  class  of  fishes,  and  by  what  infiuences 
the  little  group  of  pioneers,  of  which  we  have  discovered 
the  remains  in  the  Upper  Silurian  rocka,  became  ao  much 
I        expanded  and  diversified  in  after  timce.     The  oldeat  of 
fianos  known  to  us,  though  comparatively  few  and  small, 
and  having  a  less  complex  (and,  as  we  may  say,  less  per- 
fect) organization  than  most  of  tho  fishes  of  the  present 
day,  are  still  mueh  more  highly  organized  than  some  living 


fishes,  if  we  inolnde  Ampkioxut,  Palrcmy»m,  and  Mgxiiu 
in  the  elaas,  and  are  certainly  far  from  lieing  embryonic  in 
character.  It  may  alao  be  said  that  they  are  so  far  re- 
moved from  the  orustaoeans  and  mollnskf  with  which  they 
are  associated  aa  to  ofier  no  suggestions  of  relationship  or 
derivation.  Bo,  hw,  in  tracing  the  subsequent  history  of 
fishes,  the  new  forma  with  which  we  meet  aeem  to  coma  io 
and  go  out  abruptly;  that  ia,  the  evidences  of  tranamnta- 
tion  are  wanting,  ao  that,  however  probable  it  may  be  from 
extraneous  considerations  that  the  later  forms  are  all  deri- 
vations from  the  earlier,  the  proof  of  genetic  relationship 
is  yet  wanting.  A  largo  part  of  the  missing  links  may  be 
hidden  in  tho  blanks  of  the  record,  but,  as  we  now  see  it, 
the  "  genealogical  tree  "of  fishes  looks  more  like  a  bundle 
of  Independent  shoots  rooting  at  different  levels  than  a 
single  trunk  with  divergent  branches.  A  certain  progress 
is,  however,  distinctly  discernible  in  the  auccesaive  pfaasea 
of  fish-life  presented  in  the  difierent  geological  ages.  For 
example :  as  a  general,  and  pcrhapa  universal  rule,  in  all 
the  older  fiahea  the  apinal  column  waa  cartilaginous,  while 
at  the  present  day  nearly  all  fiahea  have  Iwny  vertebrsa. 
So  all  the  ancient  fishes  have  vertebrated  tails — that  is,  the 
vertebral  column  was  prolonged  over  or  through  the  caudal 
fin — while  in  most  modem  fishes  the  spinal  column  termin- 
ates abruptly  in  a  semiciroular  bone  from  which  the  fin- 
rays  radiate  equally.  The  Teleosts  of  the  present  time 
generally  have  the  spinal  column  composed  of  bone,  but 
they  are  for  the  most  part  destitute  of  the  onmbroua  offen- 
sive and  defensive  armor  with  which  the  older  fishes  were 
loaded.  This  ia  an  evidence  of  anporiority,  as  it  indicatea 
the  anbatitntion  of  sentient  nerve  for  insensible  bone.  The 
active  and  intelligent  Teleosts  were  more  than  a  match  in 
the  struggle  of  life  for  tho  sluggish  and  heavy-armed  Ga- 
noids and  Plaeoderms,  just  as  man  unarmed  is  the  superior 
of  brutes,  however  well  furnished  with  weapons.  There 
are,  however,  some  facts  in  the  history  of  fishes  which  can- 
not be  explained  through  any  suggestions  yet  made  by 
material  philosophy.  These  are— 1st.  The  Elasmobrenehs 
have  eontinued  to  exist  in  great  numbers  since  the  Silu- 
rian age,  and  are  now  perhaps  as  numerous  and  powerful 
as  ever,  while  they  have  apparently  lyidergone  no  con- 
siderable change  of  structure,  but  have  retained  their  em- 
bryonic features  of  a  cartilaginous  skeleton  and  vertebrated 
tail  nnmodified.  2d.  The  living  Ganoids,  such  aa  our  atur- 
geons,  gar-pikea,  etc.,  though  few  in  number,  oounting 
genera  and  speolaa,  are  In  individuals  nnmeraus,  powerful, 
and  apparently  proiperaus.  Theae,  however,  we  find  to 
have  ao  far  fbUowed  toe  prevailing  fashion  aa  to  have  sub- 
stituted  bony  Tertebra  for  the  eartilaginoua  spines  of  their 
predeeessors,  and  to  have  adopted  in  some  cases  homooer- 
oal  instead  of  heterooeraal  tails.  3d.  The  Dipnoi  {Ltpi- 
dotirtn,  etc.)  an.  Judging  from  their  organs  of  respiration 
and  ciraulation,  the  highest  of  fishes,  and  are  apparently 
a  oonnecting  link  between  fishes  and  amphibians,  but  in 
them  the  vertebral  column  is  cartilaginous. 

Several  diffei«nt  systems  of  olassifleation  of  fossil  fishes 
have  been  suggested,  of  whioh  the  first  and  simplest  is  that 
of  Agassis.  He  divided  the  elasa  of  fishes  into  four  orders, 
distinguished  by  the  oharaoter  of  their  scales — viz.  Pla- 
eoitb  (sharks,  rays,  ete.),  Omoidt  (fishes  with  bony  and 
flmamelled  aoales  and  plates,  including  Ganoidi  propel^ 
Plaooderms,  OtpkaUupi;  and  Aeanthodiaos),  £ye{at<<s 
(fishes  with  amooth  oirealar  aoales,  like  the  salmon),  Cils- 
noidt  (fishes  with  iorrated  scales,  like  the  pereh).  Subse- 
qnently,  Milller,  Owen,  Huxley,  Latken,  Gnnther,  Cope, 
and  Gill  have  proposed  systems  of  classification  of  fishes 
inelading  more  or  less  of  the  fossil  forms. 

The  orden  into  whioh  Huxley  divides  the  class  Pisces 
we  as  follows:  l,PHilRTifCK»KAVCBIi  {AmphioxMt);  2,  Ml.R- 
•IPOBRAHOHII  (lamprey  and  hag);  8,  Elashodranchii 
(sharks,  rays,  and  ohimeoras);  4,  Gaiioidei  (Ganoids);  5, 
TBLEOnil  (bony  fishes) ;  6,  Dipxoi  {Lepidotim,  etc.). 

Some  of  the  more  recent  writers  on  the  olaaaifieatioa  of 
Itshea  exclado  the  Pharyngobranohii  and  the  Marsipo- 
braaehii  fhMn  the  elaas  Pisces  ;  and  as  they  do  not  occur 
in  the  fossil  state,  they  need  not  be  further  considered  here. 
Of  the  four  remaining  orders  of  Huxley,  Dr.  Gnnther  unites 
the  Dipnoi  with  the  Ganoidei,  being  led  to  this  conclusion 
by  his  studies  of  the  barramunda,  with  whioh  he  assooiates 
(kratoduM  of  the  Carboniferous  and  Dipttmt  of  the  Devon- 
ian. He  also  unites  all  the  Ganoids  of  Agassis,  including 
the  Dipnoi  with  the  Blasmobrancbs  in  one  group,  Paltrieh- 
tto,  whioh  inclnda*  all  the  Palssozoio  fishes.  He  also  sug- 
gests that  the  Blasmobranobs  were  the  marine  Palieiohthes, 
while  the  Ganoids  were  the  frak-viattr  Palniohthes.  To 
this  rule  there  are,  however,  some  marked  exceptions,  as 
the  huge  Ganoids — Dimekthy;  Onyekodut,  etc. — mhabited 
the  Devonian  seas,  while  in  the  sediments  of  the  lakes, 
rivers,  and  bays  of  the  Carboniferous  age  we  find  the 
apinea  of  aharks  which  must  have  been  of  great  sise  ( Oy- 
raeamtkn;  Otenaeantktu,  Bdttut,  eto.).     The  truth  seems 

DiyiiiiLU  I 


238 


FOaSIJL  FISHE& 


to  b«,  that  in  tha  Deronian  age  the  Ganoids — inoluding 
Plaoodermg — wore  greatly  developed,  inhabiting  and  ruling 
alike  deep  and  shallow,  salt  and  fresh  waters,  while  in  the 
CarlMniferoas  the  Blasmobranehs  oorrespondingly  pre- 
dominated, and  the  Oaooids  were  driven  from  the  sea,  and 
even  in  lalces,  rivers,  and  bays  maintained  with  the  Blas- 
mobranehs and  amphibians  an  unequal  struggle. 

The  following  schedule  will  represent  the  more  detailed 
otassiBoation  of  fossil  fishes  aooording  to  the  preeent  state 
of  our  knowledge : 

CLASS   PISCB8. 

SCB-CLABS  ElABHOBBAXCRIT. 
Order  1,  Rqnalidn.  |  3,  Cbimeeroidei. 


2,  RaidsB. 


Sub-class  Ganoidbi. 


Order  1,  Amiidie. 

2,  LepidosteidsB. 

3,  CroBsopterygidse. 
i,  Chondrostidffi. 

6,  Cephalaspidae. 


6,  Placodermi. 

7,  AoanthodidsB. 

8,  Pyonodontidse. 

9,  Dipnoi. 


Bca-CLASs  Telkostei. 


Order  1,  Physostomi. 

2,  Aoanthini. 

3,  Acanthopteri. 


4,  Pbaryngognathi. 

5,  Lophobranohii. 

6,  Pleotognathii. 


1.  EUumobranckii.  —  As  has  been  stated,  the  Slasmo- 
branobs  seem  to  be  represented  in  the  oldest  remainsof  fishes 
known,  and  they  have  continued  to  exist  in  large  numbers 
from  the  Devonian  and  Carlwniferous  ages  to  the  present 
day.  The  earliest  Blasmobranehs  seem  to  have  been  sharks. 
Some  of  them  had  very  much  the  structure,  and  probably  the 
habits,  of  our  living  sharks,  but  much  the  larger  number 
belonged  to  families  nearly  or  quite  extinct,  such  as  the 
PstaladoHt^j  ffybodonttf  and  CetiraciorUt;  the  latter  rep- 
resented in  the  living  Port  Jackson  shark.  The  Rays  be- 
gan with  the  Carboniferous,  and  have  l>een  increasing  in 
importance  up  to  the  present  time.  The  Ghimaeroids  are 
now  represented  by  two  genera  only,  Chinuera  and  Callo- 
rkj/nchwi,  of  whiob  there  are  but  three  or  four  species  liv- 
ing. Until  recently  the  Cbimsarotds  were  supposed  to  hare 
begun  in  the  Jurassic,  and  to  have  attained  their  maximum 
development  in  the  Tertiary,  but  the  discovery  of  the  teeth 
of  the  genus  Bkyneodiu  in  the  Corniferous  limestone  of 
Ohio  proves  that  they  date  back  to  the  Devonian  age. 

2.  Onitoidei. — This  group,  as  at  present  constituted,  in- 
eludes  among  its  living  and  fossil  genera  a  multitude  of 
forms  which  seem  to  have  but  little  in  common,  and  since 
the  soft  parts  of  the  fossil  species  hare  disappeared,  it  may 
never  be  possible  to  determine  with  accuracy  the  precise 
relations  of  the  different  fishes  which  are  now  grouped 
nnder  this  name.  All  those  now  associated  together  hare 
these  oharacters  in  common,  however— that  the  head  is 
roofed  with  bony  plates  covered  with  enamel;  the  body  is 
usually  protected  with  scales  or  plates,  also  covered  with 
enamel ;  the  tail  is  vertebrated,  and  the  vertebral  eoluom  is 
altogether  or  in  part  cartilaginous.  The  scaled  Qanoids 
are  divided  into  two  groups,  one  of  which  has  round,  im- 
bricating, and  the  other  rhomboidal  soales.  In  most  in- 
stances also  the  tails  of  Ganoids  are  very  unequally  lobed, 
the  vertebral  column  being  prolonged  into  the  upper  lobe. 
The  older  Osnoids  have  this  character  most  distinotly 
marked,  while  in  some  of  the  Hesosoic  and  modem  spe- 
cies the  tail  is  very  slightly  vertebrated,  and  has  nearly 
the  same  form  as  in  the  Toleosts.  In  the  living  sturgeons 
it  is,  however,  exceedingly  heteroceroal.  In  a  peculiar  ex- 
tinct family  of  Ganoids,  the  Calaca»thini,  the  tail  is  equally 
lobed,  but  the  vertebral  column  is  prolongated  through  its 
eentre,  and  a  minute  supplemental  caudal  fin  is  borne  by 
its  extremity.  The  sub-class  Oanoidei  is  divided  into  the 
following  orders  : 

1.  Amit'dte. — In  this  group  are  included  Ganoids  which 
have  cyeloidal  scales,  a  prseopercnlnm,  a  single  median  Jng- 
nlar  plate,  branohiostegal  rays,  non-lobate  paired  fins,  and 
heterooereal  tails.  The  vertebral  column  is  ossified.  The 
Amiidss  have  bat  a  single  living  representative  {Amia), 
which  inhabits  the  rivers  of  North  America.  During  the 
Tertiary  age  sereral  species  of  Amia  lived  in  the  great 
lakes  then  existing  in  the  western  part  of  this  continent. 
Some  of  these  were  much  larger  than  any  now  living.  No 
more  ancient  traces  of  this  order  have  been  detected. 

2.  Lepidotteidx. — This  order  includes  the  greater  num- 
ber of  Ganoids  known.  They  hare  rhomboidal  and  enam- 
elled scales,  a  prssoperculum,  branchiostegal  rays,  non-lo- 
bate paired  fins,  and  usually  heteroceroal  tails.  Lcpidottetu 
(the  gar-pike)  is  the  living  type  of  this  group.  Several 
species  of  this  genus  now  inhabit  the  rivers  and  lakes  of 
North  Amerioa,  and  the  remains  of  others  hare  been  found 
in  Tertiary  rocks.  In  the  Cretaceous,  Jurassic,  and  Triaa- 
sie  strata  the  Lepidosteidss  are  represented  by  uumerons 


genera — Dopediut,  Lepidotut,  jEehmodut,  etc. — and  in  the 
Palssosoio  formations  by  PaUtoniicu;  Amblgptenu,  and 
Euryltpu  in  the  Carboniferous,  and  perhaps  by  Ckeirolejn't 
in  the  Devonian. 

3,  Cro—optarygidm. — This  order  has  recently  been  de- 
scribed by  Huxley.  Its  most  striking  character  is  found 
in  the  lobate  paired  fins  which  hare  their  central  portions 
eoTered  with  scales.  The  scales  of  the  fishes  of  this  order 
may  be  cycloid  or  rhomboid.  The  dorsal  fins  are  either 
two  in  number,  or  very  long,  single,  or  composed  of  many 
subdivisions.  There  are  no  branohiostegal  rays.  The 
jugular  plates  are  two  principal,  with  sometimes  several 
supplementary  ones.  The  tail  is  heteroceroal  or  traversed 
centrally  by  the  vertebral  column  (diphycercal).  The 
living  members  of  this  order  are  Polj/pterut  of  the  Nile, 
and  Calamicluhiit  of  Western  Africa,  but  many  of  the 
genera  represent  the  Crossopterygidn  in  the  Devonian 
and  Carboniferous  formations — viz.  Otteolcpii,  ilegalicK- 
Ihyt,  Holoptyehim,  Shizodiu,  the  American  genus  Oxyrhy- 
dot,  and  some  others.  A  remarkable  family  included  by 
Huxley  in  this  order  is  the  Coelacanthini.  These  are 
represented  in  the  chalk  by  Macropoma,  in  the  Jurassic 
by  VndinOf  in  the  Permian  and  Carboniferous  by  Calacan- 
tktu.  All  this  family  of  flahes  have  hollow  fin-rays — 
whenoe  their  name — elliptical  jugular  plates,  two  dorsals 
sustained  by  palmated  intorspinous  bones,  and  diphycercal 
tails,  through  which  the  vertebral  column  exteuda,  and 
bears  at  its  extremity  a  minute  supplementary  caudal  fin. 

4.  Ckoxdrottaidx. — In  the  fishes  of  this  order  the  body 
is  generally  protected  by  bony  plates,  though  sometimes 
naked.  Neither  the  pectoral  nor  ventral  fins  are  lobate. 
The  branohiostegal  rays  are  few  or  wanting;  the  tail  is 
heterooereal,  the  teeth  small  or  absent  The  living  members 
of  this  order  are  the  sturgeons  (Acipenter),  which  inhabit 
the  rivers  of  all  the  northern  hemisphere,  and  Polgodo* 
and  Seaphiorhgnchiu,  found  only  in  North  America  and 
Eastern  Asia.  In  the  Jurassic  rocks  the  sturgeons  are 
represented  by  CkondroiteuM,  and  probably  in  the  Devonian 
by  Uacropetalicktkj/9. 

&.  Cephalatpida. — These  form  a  remarkable  group  of 
small  fishes  which  occur  only  in  the  Devonian  and  Upper 
Silurian  rooks,  and  include  the  oldest  fishes  yet  known. 
They  have  the  bead  and  the  anterior  part  of  the  body 
covered  with  a  bony  shield,  and  the  posterior  portion  with 
scales.  The  type  of  this  order  is  Cepkalatpit,  and  its  other 
members  are  Pteratpit,  Auckeiiafpie,  Scaphaapit,  MenagpUf 
eto.  The  relations  of  the  Cephalaspids  to  living  fishes  arc 
uncertain.  Huxley  has  pointed  out  their  resemblance  to 
the  Chondrosteans,  comparing  Cepkalaopit  with  Scaphi'o- 
rhgnekiu,  and  Ptmupit  with  Polyodon  (Spatularia).  Ex- 
cepting one  species  of  CtpkalaapU  {C.  baictonii),  found 
by  Prof.  Dawson  in  the  Devonian  rocks  of  Gasp£,  none  of 
the  Cephalaspidae  have  been  found  in  America. 

6.  Placodermi. — This  is  the  name  given  by  Pander  to  a 
group  of  fossil  fishes  called  Placoganoids  by  Owen,  which 
includes  CoeooHau,_  Pterickthyi,  A  tterolepi;  and  Heterot- 
teiu,  and  also  the  gigantic  fishes  recently  found  in  the 
Devonian  rocks  of  Ohio,  Diuicktkya  and  A^idicKtkya,  In 
Uio  Plocoderms  the  head  and  anterior  portions  of  the  body 
were  protected  by  a  buckler  or  carapace  composed  of  thick 
bony  plates,  whioh  had  the  external  surface  studded  with 
points  of  enamel.  Behind  this  the  body  was  either  naked 
or  covered  with  angular  enamelled  scales.  The  vcrtebrid 
oolnmn  was  generally  cartilaginous,  but  a  Coccowien*  with 
bony  vertebrte  is  reported  by  Murchison  to  hare  been  re- 
cently discovered.  (Siluria,  p.  478.)  The  afiSnitioB  of  the 
Placoderms  are  still  matters  of  doubt  and  discussion. 
Huxley  and  Owen  have  both  suggested  their  relationship 
with  the  living  Siluroids,  some  of  which  hare  similar  bony 
oarapacea.  Their  dentition  is,  however,  quite  different, 
and  that  of  Diuickthy  and  Coccotteui  considerably  resem- 
bles that  of  the  Dipnoi.  The  Placoderms  are  eminently  cha- 
racteristic of  the  Devonian  age,  and  the  larger  members  of 
the  group  were  sot  only  the  most  highly  organised,  but 
were  from  their  sise  and  armament  the  most  formidable,  of 
then  existing  animals.  In  Dinicktkyaf  the  largest  of  the 
Placoderms  yet  discovered  —  of  which  two  species  have 
been  found  in  the  Huron  shale  of  Ohio — was  the  most  re- 
markable of  all  known  fossil  fishea.  In  dimensions  it  was 
gigantic,  and  it  was  famished  with  offensive  and  defensive 
armor  of  the  most  formidable  and  eflfective  character.  Its 
sixe  may  be  conjectured  from  the  fact  that  a  single  plate 
occupying  the  centre  of  the  back  was  more  than  two  feet 
long  and  brood.  The  head  was  about  three  feet  in  diam- 
eter and  length,  the  mandiblea  were  two  feet  in  length  by 
six  inches  in  depth,  solid  bono  throughout. 

7.  AcantkodidK. — These  wero  small  fusiform  fishes,  of 
which  the  remains  are  not  rare  in  the  Paleeozoic  rocks 
of  the  Old  World,  but  hare  not  yet  been  met  with  in 
America.  Their  geological  range  is  from  the  base  of  the 
Devonian  to  the  Permian.    A  large  number  of  species 
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lutre  been  deecribed  bj  Aguaii,  Sir  Philip  Egerton,  and 
othen  in  the  genera  Acantkodeai  ViplaeaHtknSf  C/i'maftiM, 
Parexu»,  eto.  The  Acanthodians  derire  their  name  from 
the  epinefl  whieh  are  set  at  the  anterior  margin!  of  the  fins 
and  elsevhore  on  the  body.  These  gpinea  are  planted  in 
the  integuments  like  those  of  (harks.  The  surfaoe  of  the 
body  in  the  Aoanthodians  was  oorered  with  olosely-set, 
■hagreen-like  seales.  The  vertebral  oolnmn  was  oarti- 
laginons,  the  eraniam  mostly  so.  By  Prof.  Agassis  the 
Aeanthodians  wen  regarded  as  Oanoids.  Mr.  James 
Powrie  considers  them  as  Elasmobranofas,  while  Prof. 
Haxley  saggests  that  they  are  oonneoting  links  between 
the  two. 

8.  Pfenodontidie. — These,  like  the  Aeanthodians,  are  of 
somewhat  qnestionablo  relations,  though  generally  con- 
sidered as  Ganoids.  In  some  points  of  structure  they  re- 
semble the  Pleetognaths,  Teleostn,  Balutet,  Cettracion,  etc., 
but  the  spinal  column  was  cartilaginous,  and  the  dentition 
eoDsiated  of  a  series  of  bony  and  enamelled  bosses  set  in  a 
kind  of  parement,  and  adapted  to  crushing  mollusks  and 
eniatsu»ans.  The  Pycnodonts  range  from  the  base  of  the 
Carboniferous  to  t)ie  Tertiary,  but  are  now  all  extinct. 
Tboagh  not  uncommon  in  the  Old  World,  few  Pycnodont 
Cshes  have  as  yet  been  found  in  the  rooks  of  America. 
Ptatytomiu  has  been  obtained  from  the  coal-measures  of 
Dlinois,  and  Pi/cnodtu  from  the  green  sand  of  New  Jersey. 

9.  JKpnoi, — This  order  has  among  living  fishes  hot  three 
kaowB  representatives — vis.  Lepidonnn  {Pntopltnu) 
paradoxa  of  South  America,  Ltpidotiren  mvMrtvn^  of  Af- 
rica, and  the  recently  discovered  Geratodut  Fotttri  (the 
barramunda)  of  Australia.  These  are,  however,  of  great 
uological  interest,  as  they  seem  to  l>e  a  sort  of  connecting 
link  between  fishes  and  amphibians.  They  were,  in  fact, 
until  recently,  classed  with  the  Amphibia,  and  wore  con- 
sidered as  the  lowest  order  of  this  class.  They  are  now, 
however,  placed  among  fishes,  of  which  they  are  regarded 
as  the  highest  order.  In  their  anatomical  structure  they 
exhibit  a  mingling  of  high  and  low  oharaotars.  The  heart 
has  two  auricles  and  one  ventricle.  The  respiratory  organs 
are  double,  consisting  of  gills  in  a  branchial  chamber,  and 
alao  of  true  lungs  in  the  form  of  a  double  cellular  air- 
bladder.  The  body  is  fusiform  and  fish-like,  covered  with 
cycloid  scales.  The  fins  in  Lepidtuiren  are  slender,  many- 
Jointed  rods,  of  which  the  pectorals  only  have  a  narrow 
membranous  fringe;  in  Ceralodiu  they  are  broader,  and 
are  all  bordered  with  membranes.  In  contrast  with  the 
amphibian  character  which  they  present,  the  Dipnoans 
have  a  cartilaginous  vertebral  column,  such  as  is  found  io 
the  lowest  groups  of  fishes.  The  interest  of  the  Dipnoi 
has  been  increased  by  the  researches  of  Dr.  Gunther,  who 
ieems  to  have  proved  that  the  barramunda  is  generically 
identical  with  Ceralodiu  of  the  Trias,  and  also  that  quite 
a  number  of  much  more  ancient  fishes — such  as  Clenodtu 
of  the  coal-measures  and  Dipttnu  of  the  old  red  sandstone 
— also  belonged  to  this  group.  Should  this  conclusion  be 
confirmed,  it  will  produce  quite  a  rerolotion  of  opinion  as 
to  the  classification  of  some  of  the  older  fishes. 

TeleotteL — In  the  Teleosts  the  endoskeleton  is  well  ossi- 
fied. The  cranium  is  largely  bony,  and  the  mandible  is 
EresenL  The  gills  ars  free,  and  a  bony  gill-cover  and 
ranchiostegal  rays  are  always  developed.  A  bnlbus  arte- 
riosus exists  at  the  base  of  the  brachial  artery,  but  this  is 
never  rhythmically  eontractlle,  and  only  a  single  row  of 
valves  separates  it  ttom  the  ventricle.  None  of  the  true 
Teleostel  are  proven  to  have  existed  before  the  Cretaceous 
age.  Since  that  time,  however,  they  have  been  constantly 
increasing  in  numbers  and  relative  importance,  until  in  the 
present  age  they  outnumber  all  other  forms  of  fishes.  As 
the  fossil  Teleosts  closely  resemble  the  fishes  of  the  present 
day,  they  can  be  best  studied  in  connection  with  them,  and 
therefore  but  few  words  will  be  given  to  them  here. 

Among  the  Cretaceous  Teleosts  one  of  the  best  known 
forms  is  Bergx,  a  Percoid  genus  which  occurs  in  the  Ter- 
tiary, and  is  now  living  in  the  Atlantic.  Otmeroidet  is  an- 
other common  Cretaceous  Teleost,  of  which  we  have  no  liv- 
ing representatives.  It  is  supposed  to  be  allied  to  the  sal- 
mons. Of  the  most  important  living  groups,  the  Clupeidas 
(herrings)  begin  in  the  Cretaceous  period.  The  Hursenida 
(eels)  appear  for  the  first  time  in  the  Eocene.  The  Cupri- 
nids  (carp,  etc.)  commence  in  the  Tertiary,  and  were  nu- 
merous in  the  fresh-water  lakes  of  that  period.  The  Sal- 
monids  (salmon  and  trout)  are  of  modem  date,  scarce  any 
representative  of  the  family  being  found  in  strata  older 
tkan  the  Post-Tertiary.  The  Silnridse  (oat-fishes)  are  also 
nearly  without  representatives  in  the  fossil  state,  unless,  as 
has  been  suggested,  the  Placoderms  were  their  progenitors. 
The  Oadidss  (cod  family)  begin  in  the  Eocene  Tertiary. 
Tile  Plenroneetldss  (flat-fishes)  bare  one  representative  in 
tke  Boeene,  bnt  are  rarely  fonnd  fossilized. 

Of  the  Percoid  fishes  TAcanthopteri),  the  perches,  mul- 
lite,  mackerels,  gnmards,  etc.,  nearly  all  the  families  and 


genera  appear  first  in  the  Tertiary,  but  the  Cretaoeous  date 
of  Beryx  has  been  already  noticed. 

The  Plectognathi,  which  include  the  trunk-fishes,  file- 
fishes,  and  globe-fishes,  have  some  of  the  characters  of  the 
Oanoids,  as  the  vertebral  column  is  often  cartilaginous  and 
the  exoskeleton  consists  of  ganoid  plates,  scales,  or  spines. 
Of  the  Lophobranohii,  which  includes  the  singular  pike- 
fishes  and  sea-horses,  some  Tertiary  representatives  are 
known,  hut  they  belong  mainly  t«  the  present  fauna. 

J.  8.  NlWBB>BT. 

Fos'sil  Foot'prints.  Soft  mud  that  receives  impres- 
sions made  by  the  feet  of  animals  in  walking  will  retain 
the  markings  when  the  sediment  has  become  hardened  into 
stone.  The  first  soientifio  notice  of  such  impressions  ap- 
peared in  Tran;  Roy.  Soc.  Edinburgh  in  1828,  by  Dr.  Dun- 
oan.  The  principal  European  localities  arc  the  worm-bor- 
rows of  the  old  red  sandstone  of  Forfarshire,  and  various 
English  Carboniferous  sandstones ;  the  trails  on  Cambrian 
rooks;  crustacean  imprints  in  the  Devonian  flagstones  of 
Scotland ;  fish-spine  marks  upon  the  Scottish  Carbonifer- 
ous rocks ;  reptilian  and  other  tracks  upon  the  Triassio  of 
Oreat  Britain  and  Saxony ;  Crustacea  m  the  Wealden,  etc. 
In  America  are  the  crnstacean  impressions  of  Canada  of 
Cambrian  age;  reptilian  tracks  in  the  Penitsylvania  Car- 
boniferous; Crustacea  and  worms  in  the  Clinton  group  in 
Kew  York;  and  others.  The  best  known  are  the  153  spe- 
cies of  Ichnites  described  in  the  Massachusetts  geological 
reports.  First  noticed  by  Pliny  Moody  in  1800,  seen  by 
Simeon  Draper  of  Greenfield  (Maes.)  in  1835,  thought  by 
Dr.  James  Deane  from  their  form  and  succession  to  be  the 
footprints  of  birds,  they  were  first  described  in  print  by 
Pres.  E.  Hitchcock  in  1886.  Those  in  the  Connecticut 
Valley  may  be  thus  grouped:  1  marsupial;  17  thiok-toed 
birds;  17  narrow-toed  birds (?);  21  ornithic  reptiles,  the 
Herpetoidt  of  Dana  and  IHnogaura  of  English  writers;  25 
reptiles  and  amphibia;  17  batrachians;  fi  chelonians;  2 
fisn;  24  insects;  21  larval  and  lower  artioulata;  and  at 
least  2  mollusca.  The  largest  bird  agrees  in  siie  and  race 
with  the  Dinomit  of  New  Zealand,  discovered  about  1839. 
The  track  of  the  Otozonm,  the  largest  batraohian,  is  20  inches 
long,  and  resembles  the  impression  made  by  the  Ckeirotht- 
rturn  of  England,  save  in  the  absence  of  one  toe.  One  spe- 
cies of  batraohian  is  named  from  the  resemblance  of  saucer- 
shaped  hollows,  crowded  togetherpromiscuously,  to  the  mud- 
nests  made  by  living  tadpoles.  Some  that  seemed  avian  at 
first  are  now  referred  to  the  Dinosaurs.  The  Hitchcock 
Ichnologieal  Museum  at  Amherst,  Mass.,  contains  over 
20,000  ichnites,  including  the  type-specimens  of  all  the 
New  England  species.  It  was  founded  by  Pre*.  E.  Hitch- 
cock, and  now  belongs  to  Amherst  College. 

C.  H.  Hitchcock. 

Fos'sil  For'estS.  Petrified  forests  are  fVequently  re- 
ferred to  in  the  notes  of  travellers  taken  in  different  coun- 
tries, but  it  is  more  than  doubtful  whether  any  of  the  col- 
lections of  petrified  tree-trunks  really  deserve  the  name 
applied  to  them,  as  they  generally,  perhaps  universally, 
consist  of  trees  which  have  been  buried  in  earth  or  rock, 
there  silieiSed,  and  subsequently  exposed  by  the  washing 
away  of  the  material  whicn  once  surrounded  them.  The 
most  celebrated  of  the  fossil  forests  of  which  we  have  any 
record  are  those  of  Egypt  near  Cairo,  of  Nubia,  of  Silesia, 
and  of  the  island  of  Antigua  in  the  West  Indies.  Other 
accumulations  of  siliciSed  wood  are  known  to  occur  in  the 
interior  of  Chili,  in  New  Zealand,  and  in  Abyssinia.  It  is 
also  true  that  in  the  interior  of  our  own  oontinent,  in  Ore- 
gon, Nevada,  and  Ariiona,  a*  great  and  remarkable  col- 
lections of  silioified  tree-trunks  exist  as  any  found  in  other 
parts  of  the  world.  On  the  banks  of  the  Little  Colorado, 
in  Arisona,  for  example,  not  less  than  1000  cords  of  silici- 
fied  wood  may  be  seen  piled  up  io  one  locality.  Here  we 
find  trunks,  of  all  sites  up  to  six  feet  in  diameter,  most 
perfectly  and  beautifully  preserved.  Sometimes  they  are 
simply  replaced  by  white  silica,  which  shows  the  woody  struc- 
ture as  distinctly  as  it  could  have  been  seen  in  the  living 
tree;  in  other  eases  the  trunks  are  now  masses  of  solid 
jasper,  looking  like  huge  sticks  of  red  sealing-wax;  in 
other  cases  still,  the  wood  is  opaliied  or  agatized,  or  filled 
with  chalcedony  or  crystalliicd  quarts,  stained  with  the 
most  brilliant  colors.  In  this  region  the  history  of  the 
vast  accumulation  of  silioified  tree-trunks  is  easily  read, 
and  it  will  probably  serve  to  explain  many  similar  cases. 
The  banks  of  the  Little  Colorado  are  formed  of  Triassic 
marls,  here  more  than  1000  feet  in  thickness.  These  con- 
tain immense  numbers  of  silioified  trunks  of  coniferous 
trees.  As  the  marls  are  very  soft,  they  have  been  exten- 
sively eroded,  leaving  the  silicified  wood  either  on  the  sur- 
face— where  trees  40  to  60  feet  in  length  may  often  be  seen, 
with  all  their  parts  in  contact — or  accumulated  at  the  bot- 
tom of  the  slopes  bordering  the  valleys  from  whieh  the 
marls  have  been  removed.    Hot  water  has  much  greater 
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power  th»n  oold  to  dinoWe  silica;  and  it  i«  probable  that 
thermal  water*  have  had  much  to  do  with  the  ailifioation 
of  the  tree-truniM  in  the  loealities  where  the;  are  found  in 
great  numbers.  In  oar  own  country  we  know  that  Tolcanie 
phenomena  have  been  diiplajed  on  a  grand  scale  through- 
out all  the  region  where  we  find  the  fossil  wood;  and  it  is 
also  a  district  in  which  thermal  springs  carrying  largo 
quantities  of  silica  are  still  numerous,  and  are  now  diaplaj- 
ing  their  petrifying  powers.  We  hare  reason  to  belicre 
that  in  the  later  geological  ages  hot  springs  were  even 
more  abundant,  and  we  may  oonoludo  they  were  more 
potent,  than  they  now  are.  What  we  know  of  the  geology 
of  the  island  of  Antigua  is  confirmatory  of  the  view  that 
thermal  waters  have  played  an  important  part  in  the  sili- 
floation  of  the  fossil  wood  found  there;  and  this  will  Tery 
likely  prove  tnie  in  regard  to  the  other  cases  eitod. 

In  the  drift  deposits  of  Southern  Ohio  is  found  an  old 
soil  in  many  places  thickly  strewed  with  interlaced  pros- 
trate trunks  of  trees  which  grew  upon  it ;  and  in  a  few 
oases  these  are  fonnd  buried  erect.  This  old  forest  was 
plainly  submerged  by  the  sinking  of  a  land-surface  or  the 
elevation  of  the  water-level  over  it,  resnlting  in  its  burial 
beneath  many  feet  of  gravel  and  sand.  As  yet,  the  trees 
here  are  not  mineralised,  and  have  the  appearance  of  par- 
tially decayed  wood;  but  if  the  subsidence  had  been 
oocasionod  by  volcanic  action,  and  hot  water  had  been 
poured  out  freely,  we  should  undoubtedly  have  found  the 
trunks  silioified,  as  we  do  at  the  Cascades  of  the  Columbia, 
where  a  volcanic  outburst  at  a  much  later  date  buried 
quantities  of  trees  and  changed  them  to  masses  of  silica. 

J.  S.  NKWBBBiir. 

Fossil  Fruits.  Bee  Fossil  Botaitt,  by  Pitor.  J.  8. 
NswBKBRY,  M.  D.,  LL-D.,  M.  N.  A.  S. 

Fossombro'ne  (a  corruption  of  the  ancient  Forum 
SeimroHli),  small  town  of  Central  Italy,  in  the  province 
of  Pessaro-Urbino,  on  the  left  bank  of  the  Metauro.  Its 
silk  is  considered  the  best  in  Italy.  Pop.,  with  surround- 
ings, 8464. 

Fos'ter,  county  in  the  N.  E.  of  Dakota,  traversed  by 
the  Shyenne  and  James  or  Dakota  rivers.  Area,  1784 
square  miles. 

Foster)  post-v.  in  Bracken  oo.,  Ky.,  on  the  Ohio  River. 
Pop.  ISl. 

Foster,  tp.  of  Faribault  co.,  Minn.    Pop.  304. 

Foster,  tp.  of  Luseme  eo..  Pa.    Pop.  2999. 

Foster,  tp.  of  SohuylUll  oo.,  Pa.    Pop.  1001. 

Foster,  post-tp.  bf  Providence  CO.,  R.  I.,  on  the  Con- 
nactiout  State  line.  In  has  considerable  manufacturing 
interests.     Pop.  1630. 

Foster  (Abisl),  b.  at  Andover,  Mass.,  Aug.  8,  1735; 
graduated  at  Harvard  in  17iO;  was  pastor  of  a  Congrega- 
tional ohnroh,  Canterbury,  N.  H.,  1761-79;  was  sent  in 
1780,  and  often  afterwards,  to  the  legislature ;  was  in  the 
V.  a.  Congress  1783-84,  1789-91,  and  1795-1803.  In  1784 
became  a  judge,  and  afterwards  ohief-justioe,  of  the  com- 
mon pleas  court  of  ITew  Hampshire.  D.  at  Canterbury, 
N.  H.,  Feb.  6, 1806. 

Foeter  (Bkimaihii),  D.  D.,  Ik  at  Danvers,  Mass.,  June 
12, 1760 ;  graduated  at  Yale  1774 ;  was  miniator  of  the  JEI^>- 
tist  church  in  Leicester,  Mass.,  1776-82 ;  preaohed  two  years 
in  Danvers,  Mass^,  and  in  Jan.,  1785,  was  called  to  the  First 
church  in  Newport,  R.  I.;  allcr  the  autumn  of  1788  was 
pastor  of  First  Baptist  church  in  New  Tork  City,  where  he 
d.,  in  consequence  of  his  labors  daring  the  prevalenoa  of 
yellow  fever,  Aug.  26,  1798.  Published  Tke  Watking  of 
RegeHeratioHf  Primitive  Baptitm  De/endedy  and  a  DiMvrUi' 
tion  on  the  Seventy  Weeke  of  Daniel. 

Foster  (Birkkt),  English  artist,  b.  at  North  Shields, 
Northumberland,  in  1812,  was  educated  at  Hilcben,  Herts, 
and  at  sixteen  was  placed  with  Mr.  Landells,  wood-en- 
graver. At  the  age  of  twenty-one  ho  started  for  himself, 
illustrating  several  children's  books  and  drawing  for  7%« 
lUiutrated  iMndon  Newt,  He  has  since  illustrated  Long- 
fellow's Evangeline,  Beattie's  Uiniirel,  Ooldsmith's  Poet- 
ical Warke,  eto.,  and  especially  a  volume  devoted  to  Eng- 
lish landscape,  with  letter-press  from  Tom  Taylor  (1863). 
In  1860  was  chosen  a  memoer  of  the  Water-Color  Society, 
and  has  been  very  successful  in  thai  branch  of  art;  has 
some  distinction  also  as  a  wood-carver. 

Foster  (Dwionr),  b.  at  Brookllcid,  Mass.,  Dec.  7, 1757, 
and  graduated  at  Rhode  Island  College  in  1774;  became  a 
lawyer  at  Brookfield;  was  a  prominent  legislator  of  Mas- 
sachusetts, and  judge,  and  afterwards  chicf-jnstioe,  of  the 
court  of  common  pleas ;  was  in  Congress  1793-99,  and  a 
U.  8.  Senator  1 800-03.  Was  a  son  of  Judge  Jcdediah  Fos- 
ter (1726-79). 

Foster  (Jbobdiah),  American  judge,  b.  at  Andover, 


1744;  practised  law  at  Brookfield,  Mass.;  was  in  the  Wor- 
cester county  convention  Aug.,  1774,  and  delegate  to  the 
Provincial  Congress  1774-75 ;  he  was  negatived  as  a  coun- 
cillor by  the  English  general  Glage  in  1774,  but  re-eloctod 
in  1775;  was  judge  of  the  superior  court  in  1776,  then 
judge  ofprobate,  and  a  justice  of  the  court  of  common 
pleas  of  Worcester  eo.,  Mass. ;  also  a  member  of  the  con- 
vention which  formed  the  constitution  of  Massachusetts. 
D.  Oct.  17,  1779. 

Foster  (John),  English  essayist  and  moralist,  b.  at 
Halifax  Sept.  17,  1770.  He  was  a  weaver  in  his  youth, 
but,  having  been  educated  at  Bristol  College  (Baptist), 
preaohed  to  Baptist  congregations  at  Chichester  (1797),  at 
bownend,  near  Bristol,  and  at  Fromo.  In  1817  resigned 
the  ministerial  office  and  devoted  himself  thenceforth  to 
literature,  having  indeed  begun  to  write  for  the  Eclectic 
Review  in  1806.  Eetaye  in  a  Series  of  Lettera  to  a  Friend 
(1805)—],  On  a  Man't'iVriting  Memoir!  of  Hiuuetf;  2,  On 
JDeeition  of  Character;  3,  On  the  Application  of  the  Epi- 
thet Somantici  4,  On  Some  of  the  Caueet  bg  tchich  Evan- 
gelical Religion  has  been  rendered  Unaceeptable  to  Pertont 
of  Cultivated  Tattee — gave  him  his  especial  reputation  as  an 
original  thinker.  Wrote  also  on  The  EviU  of  PoptUar  Ig- 
norance, eto.  Sir  James  Mackintosh  called  him  one  of  the 
most  profound  and  eloquent  writers  that  England  has  pro- 
duced.   D.  Oct.  15,  1843. 

Foster  (Jobm  Qbat),  an  American  officer  and  general 
of  volunteers,  b.  in  Whitefield,  Coos  oo.,  N.  H.,  May  27, 
1823 ;  graduated  at  West  Point  July  I,  1846,  and  entered 
the  U.  S.  army  as  second  lieutenant  of  engineers.  During 
the  war  with  Mexico  (1847-46)  he  served  with  a  company 
of  sappers  and  miners,  participating  in  the  siege  of  Vera 
Crux  and  the  battles  of  Contrera«,  Churubusoo,  and  Molino 
del  Rey,  in  which  latter  he  was  severely  wounded ;  engaged 
in  construction  of  fortifications  and  on  coast  survey  duty 
1848-54 ;  assistant  professor  of  engineering  at  West  Point 
1855-57;  as  engineer  in  construction  of  Forts  Sumter 
and  Moultrie,  S.  C,  and  works  in  North  Carolina  1857-61. 
On  the  outbreak  of  the  civil  war  be  was  chief  engineer  of 
the  fortifications  in  Charleston  harbor  (rank  of  captain), 
being  at  Fort  Sumter  during  its  bombardment  and  at  ito 
surrender ;  appointed  brigadier-general  of  volunteers  Oot., 

1861,  and  commanded  brigade  on  Gen.  Bamside's  expe- 
dition to  North  Carolina,  distinguishing  himself  at  the 
capture  of  Roanoke  Island,  Feb.,  1862,  Newbem,  and  Fort 
Macon,  N.  C. ;  appointed  major-general  of  volunteers  July, 

1862,  tmd  assigned  to  command  of  department  of  Nortii 
Carolina  (18th  army  eotps);  conducted  various  expeditions, 
and  engaged  in  the  battle  of  Kinston,  siege  of  Wuhington, 
attack  on  Newbem,  N.  C,  etc  ;  raised  to  command  of  de- 
partment of  Virginia  and  North  Carolina  July,  1863,  and 
that  of  the  army  and  department  of  Ohio  Dec,  1863 ;  d«- 

fartment  of  the  South  Hay,  1864 ;  and  of  department  of 
'lorida  1805;  mustered  out  of  volunteer  service  Sept.,  1866. 
Returning  to  duty  with  bis  corps,  he  was  placed  in  charge 
of  works  for  the  preservation  and  improvement  of  Boston 
harbor,  and  eonstruetion  of  defences  of  Portsmouth  harbor, 
N.  U.  His  submarine  engineering  operations  in  removing 
rooks  from  the  channel  of  entrance  to  Boston  harbor  were 
oonduoted  with  much  ability  and  professional  skill.  Qen- 
eral  Foster  had  risen  through  the  successive  grade*  to  be 
lieutenant-colonel  of  engineers  1 867.  For  gallant  and  meri- 
torious oonduot  in  battle  in  Mexico  he  was  brevetled  first 
lieutenant  and  oapttin ;  for  similar  services  during  the  civil 
war  he  received  all  the  brevets  from  miuor  to  that  of  mi^or- 
generml  U.  8.  A.  Author  of  Notes  on  Submarine  Blasting 
tn  Boston  Harhorf  also  article  Blabtiho  in  this  work.  D. 
at  Nashua,  N.  H.,  Sept.  2,  1874.         Gbobob  C.  Sihmohs. 

Foster  (Col.  Jorh  Wells),  LL.D.,  b.  at  Brimteld, 
Mass.,  in  1615;  studied  at  Wesleyan  University,  Middla- 
town,  Conn.,  and  in  1630  removed  to  Zanesville,  0.,  where 
be  became  a  lawyer.  Ho  assisted  in  the  Ohio  geological 
survey  of  1837,  and  wrote  a  report  of  his  labors ;  went  in 
1845  to  the  copper-region  of  Lake  Superior,  and  with 
Prof.  J.  D.  Whitney  made  a  survey  of  that  region,  a  gov- 
ernment report  of  which  was  published  1850-51.  Removed 
next  to  Massachusetts,  and  then  ( 1858)  to  Chicago.  He 
published  The  Mississippi  FaHey  (1869)  B.ni  Pre-hislorie 
Races  of  the  V.  S.  (1873),  and  many  scientific  papers.  He 
was  for  some  time  land  commissioner  of  the  Illinois  Cen- 
tral R.  R.,  and  president  of  the  Association  for  the  Ad- 
vancement of  Science.     D.  at  Chicago  June  27,  1873. 

Foster  (Lafayette  Sabine),  LL.D.,  b.  Nov.  22, 1806, 
in  Franklin,  Conn.,  tf&s  the  son  of  Capt,  Daniel  Foster, 
who  was  prpsent  at  the  battle  of  Saratoga  and  with  Wash- 
ington at  White  Plains.  His  paternal  grandmother  was 
Hannah  StandLth,  a  descendant  of  Miles  Standish.  He  was 
educated  at  Brown  University,  and  graduated  there  in  1828 
with  tho  highest  honors ;  studied  law  with  the  Hon.  Calvin 
fSn^lrlnr^l  i\f  Nnrwiftb.  n.ni1  WAR  fLdmittAd  to  the  bar  in  1831. 
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B^eatadljr  elmted  to  the  General  Auembly  of  Oonneotieut 
fram  Ronrioh,  he  wm  Speaker  of  the  house  of  npreuntk- 
tires  in  1847, 1848,  and  1864;  mayor  of  Norwieh  in  18il 
and  in  1852,  reoeiring  on  his  last  oleotion  every  rot«  oait. 
In  ISM  was  elected  U.  6.  Senator  for  lix  years,  and  at  the 
oloae  of  that  term  was  le-eleeted  for  six  yean  longer.  Wliile 
in  the  Senate  he  aerred  on  the  committee  of  Revolutionary 
penaiona,  on  private  land  claims,  on  pablic  lands,  on  pen- 
sions, on  the  Jndieiary,  and  on  foreign  relations,  oooupying 
for  some  time  the  second  place.  On  the  last-named  com- 
mittee he  was  chairman  a  considerable  portion  of  the  war. 
In  Mar.,  18S5,  he  was  elected  president  pro  ttm,  of  the 
Senate.  When  Mr.  Johnson,  the  Vice-President,  became 
President  by  the  death  of  Mr.  Lincoln  on  Aft.  14,  1865, 
Mr.  Faster  became  acting  Vice- President  of  the  IT.  S.,  and 
held  that  position  for  two  years.  In  1870  he  was  again 
deeted  to  represent  Norwich  in  the  general  assembly  of 
Conneetiout,  and  was  chosen  Speaker  of  the  house  of  rep- 
resentatives. Subsequently  dnnng  the  same  session  be  was 
elected  a  judge  of  the  snpreme  court  of  errors  and  the  sn- 
periorconrt  of  Connecticnt,  which  office  ho  still  holds  (1874). 
For  this  office  he  received  every  vote  in  the  senate,  and  197 
cat  of  202  in  the  house.  J.  Watts  d>  Pbtstcs. 

Foster  (Lbkhkl),  a  Presbyterian  minister,  b.  at  Hart- 
land,  Conn.,  Nov.  24, 1799 ;  graduated  at  Yale  1828 ;  at  the 
New  Haven  Divinity  School  1831 ;  labored  in  Bloomington, 
HL,  183J-39;  at  Bethel,  HI.,  1839-48;  at  Upper  Alton,  111., 
1848-54 ;  at  Atlanta,  HI.,  1854-59 ;  at  Onarga,  HI.,  1859-63 ; 
at  Blue  Island,  111.,  1863-70 ;  at  Washington  HoighU,  III., 
1870-72.  Mr.  Foster  was  highly  sucoesBful  in  building  np 
new  churches  and  schools,  and  was  not  only  a  preacher,  hat 
a  school-teacher  and  journalist.  D.  at  Washington  Heights, 
III.,  Apr.  1, 1872.  , 

Foster  (Natbawibi.  annNB),  a  celebrated  jury  lawyer 
in  Georgia,  b.  in  Greene  co.  in  that  State,  Aug.  25,  1809; 
graduated  at  the  State  University  in  1830;  admitted  to 
the  bar  in  1831 ;  commanded  a  company  in  the  Seminole 
war  in  183S ;  was  then  solicitor-general  of  Oekmulgeo  cir- 
cuit; five  years  membor  of  the  State  senate;  and  member 
of  Congress  from  1857  to  1859.  D.  in  1871.  His  residence 
was  Madison,  Oa.  He  was  famous  for  the  many  humorous 
and  apt  anecdotes  he  interwove  in  bis  speeches  before  ju- 
ries. Some  of  "  Foster's  stories  "  will  long  be  remembered 
is  Georgia.    He  became  a  Baptist  minister  before  he  died. 

A.  H.  Stephens. 

Foster  (Basoolph  S.),  D.  D.,  b.  at  Williamsburg,  0., 
Feb.  22,  1820;  studied  at  Augusta  College,  Ky.,  and  in 
1837  entered  the  Methodist  Episcopal  ministry;  held  im- 
portant stations  in  the  Western  States ;  was  transferred  in 
1850  to  the  New  York  Conference;  chosen  in  1856  presU 
dsnbof  North-western  University;  in  1858  became  a  pro- 
fessor in  Drew  Theological  Seminary;  and  in  1873  was 
elected  a  bishop  in  his  Church.  Besidence,  Cincinnati,  0. 
Author  of  ObjeclioM  to  Calvinitm,  1849 ;  Cinttia»  Purity, 
1851;  MinitUyfor  tht  Timf,  1855;  Tkeum,  1872. 

Abel  Stxveib. 

Foster  (Stbpkbt),  b.at  Andover,  Mass.,  Feb.  15, 1798; 
mduated  at  Dartmouth  College  in  1821,  and  at  Andover 
(Mass.)  Theological  Seminary  in  1824;  ordained  in  Oct., 
1824,  he  was  ministsr  at  Greenville  and  Knozville,  Tenn.; 
then  professor  of  Latin  and  Gresk,  and  afterwards  presi- 
dent of  the  College  of  East  Tennessee  at  KnoxriUo.  D. 
there  Jane  II,  1835. 

Foster  (SvEPHEif  CoLLnre),  b.  at  Pittsburg,  Pa.,  July 
4,1826;  produced  many  popular  melodies — Ok,  Sutawiak, 
HetXy  teat  a  Lady,  Old  Unele  Ned,  Camptotnt  Racet,  Old 
FoVcM  at  Home  (for  which  he  received  $15,000),  Willie,  we 
Aaoe  Miwaed  You,  Cone  wXere  my  Love  liee  Dreaming,  Old 
Dog  Tray,  etc.— and  d.  in  New  York  City  Jan.  13,  1804. 
Of  these  ha  produced  Iwth  words  and  musis.  His  songs 
were  mostly  simple  and  unambitions  productions,  but  were 
highly  popnlar  at  home  and  abroad. 

Foster  (Stephb:(  Smovos),  American  anti-slavery 
agitator,  b.  at  Canterbury,  N.  H.,  Nov.  17,  1809;  grad- 
uated at  Dartmouth  College  in  1838;  studied  theology, 
and  married  Abby  Kelley  Dec.  21, 1845.  He  resides  on  a 
farm  near  Worcester,  Mass.,  and  has  published  The  Bro- 
therhood of  Thieeea,  a  True  Picture  of  the  American  Church 
and  Clergy,  and  many  articles  on  the  slavery  question. 

Foster  (Thomas  F.),  a  lawyer  and  politician  of  distinc- 
tion in  Georgia,  was  b.  in  Greensborough,  Ga.,  Nov.  23, 
1790;  graduated  at  the  State  University  in  1812;  studied 
law  at  Litchfield,  Conn.,  and  was  admitted  to  the  bar  in  his 
native  town  in  1816,  where  he  continued  to  reside  until  his 
death  in  1847.  He  was  for  many  yean  a  distingnisbed 
membor  of  the  State  legislature,  and  was  member  of  Con- 
gress from  1829  to  1835  and  from  1841  to  1843. 

A.  H.  Stephbrs. 

Foster  (Wiluah  S.),  b.  in  New  Hampshire,  was  ap- 
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fointed  lieutenant  of  infantry  Mar.,  1812;  captain  Mar., 
813;  brevet  m^or  for  "gallant  conduct  in  the  defence 
of  Fort  Erie,"  Aug.  15, 1814;  m^jor  of  4th  Infantry  July 
7, 1826 ;  lieutenant-colonel  June  8,  1836 ;  and  brevet-col- 
onel for  service  in  Florida,  particularly  at  the  battle  of 
Okeeohobee,  Deo.  25, 1837.  D.  at  Baton  Rouge,  La.,  Nov. 
26,  1839. 

Fos'ter's  Bar,  4>.  of  Yuba  oo.,  CaJ.    Pop.  524. 

Fos'ter's  Chap'el,  tp.  of  Blount  oo.,  Ala.    Pop.  310. 

Fos'ter's  Store,  tp.  of  Tuscaloosa  «o.,  Ala.  Pop.  1104. 

FostO'ria,  post-v.  of  Seneca  co.,  0.,  13  miles  W.  of 
Tiffin,  on  the  Lake  Erie  and  Louisville,  the  Baltimore 
Pittsburg  and  Chicago,  and  the  Mansfield  Coldwater  and 
Lake  Michigan  R.  Rs.  The  Atlantic  and  Lake  Erie  and 
the  Columbus  and  Toledo  R.  Rs.,  not  yet  completed,  are  to 
pass  through  it.  It  has  a  private  bank,  a  weekly  news- 
paper, several  mills,  foundries,  and  machine-shops,  4  hotels, 
5  onurohes,  etc.  Agriculture  is  the  leading  puranit.  Pop. 
1733.  J.  V.  Jokes,  Bd.  "  Review." 

Foncavlt  (Jeait  Bbbvard  Lioic),  French  natural  phil- 
osopher, b.  at  Paris  Sept.  18, 1819,  had  his  attention  tamed 
to  optics  by  the  invention  of  Daguerre,  and  in  1844  invented 
an  apparatus  by  which  electric  light  is  used  in  optical  ex- 
periments, microscopic  reeearehes,  etc.  He  demonstrated 
the  earth's  rotary  motion  on  its  axis  by  the  pendulum  and 
gyroscope  in  1851,  was  physicist  to  ttie  Imperial  Observa- 
tory (1854),  and  a  memlier  of  the  French  Institute.  In  1855 
obtained  the  Copley  medal  of  the  Royal  Society  for  measur- 
ing the  velocity  of  light.     D.  Feb.  18, 1868. 

Fonch^  (Joseph),  Napoleon's  minister  of  police,  b.  at 
La  MartiniSro,  near  Nantes,  May  29,  1763.  His  delicate 
constitution  prevented  him  ttom  following  the  profession 
of  his  father,  who  was  a  sea-captain.  He  studied  theology, 
but  did  not  take  holy  orders.  After  living  for  some  yean 
as  a  teacher  of  philosophy,  he  became  an  advocate,  mar- 
ried, founded  a  republican  club  in  Nantes,  and  was  elected 
a  member  of  the  Ifational  Convention  in  1792.  As  such, 
he  voted  for  the  death  and  immediate  execution  of  Louis 
XVI.,  and  followed  Collot  d'Herbois  to  Lyons,  where  he 

Sartook  with  great  gusto  in  the  butcheries  which  were 
eemed  necessary  to  reduce  the  city  to  obedience.  On  his 
return  he  was  chosen  president  of  the  Jacobin  Club,  but 
afler  the  execution  of  Robespierre  (July  28,  1794),  when 
he  felt  that  the  time  of  terrorism  had  nearly  run  out,  he 
gave  np  his  career  as  a  furious  revolutionist,  and  tried  to 
excuse  his  violences  and  cruelties  by- ascribing  them  to 
orders  ttota  Robespierre.  He  was  nevertheless  driven  out 
of  the  Convention  as  a  terrorist  Aug.  9,  1795,  and  even  for 
soms  time  held  in  arrest.  After  being  restored  to  liberty 
by  the  general  amnesty  of  Oct.  26,  1796,  he  bought  Barras, 
whom  he  resembled  in  many  respects  and  suroassed  in  all, 
even  in  treachery,  by  betraying  Babeuf,  and  was  sent  as 
ambassador,  firat  to  the  Cisalpine  Republic,  and  then  to 
Holland,  whence  he  was  called  to  Paris  and  made  minister 
of  police  July  31, 1799.  In  this  position  he  was  of  great 
service  to  Napoleon,  but  in  the  oeginning  of  his  career 
Napoleon  felt  avcnion  to  traitors  and  distrust  of  meroe- 
nary  charaotera;  he  watched  Fouchi,  and  suddenly  dis- 
missed him,  Deo.,  1802,  at  the  same  time  rewarding  him 
by  making  him  rich.  In  two  yean,  however,  Napoleon 
learned  to  feel  otherwise,  and  (July  ID,  1804)  FoucHi  was 
made  minister  of  police  for  the  second  time.  Reconcilia- 
tion had  now  become  bis  great  idea,  and  the  interior  quiet 
and  order  in  France  during  the  empire  were  no  doubt  due 
to  him  to  a  great  extent.  He  had  an  unfailing  eye  for  any 
breach  in  a  man's  character  or  in  the  state  of  society,  and 
an  unerring  hand  in  finding  the  real  causes  of  pononal 
actions  and  social  movements.  Napoleon  appreciated  his 
talents,  made  him  duke  of  Otrantn,  and  gave  him  a  large 

fension.  Nevertheless,  he  dismissed  him  once  more  (June 
,  1810).  At  that  time  Napoleon  had  opened  secret  nego- 
tiations with  the  English  court,  and  Fonchi  happened  to 
thwart  and  spoil  his  plans.  lie  often  happened  to  do  so, 
and  although  Napoleon  speaks  somewhat  naughtily  about 
him  in  his  memoira,  he  seems  to  have  feared  him.  He 
tried  to  keep  him  away  from  France  even  when  he  was 
compelled  to  use  him.  In  1813  he  mode  him  governor  of 
lUyria,  and  sent  him  to  Italy  to  watoh  Marat.  Neverthe- 
less, Fouoht  became  minister  of  police  a  third  time  on 
Napoleon's  return  from  Elba,  and  he  played  a  very  con- 
spicuous part  in  all  the  prooeedings  which  led  to  the  final 
aodioation  of  the  emperor,  the  formation  of  a  provisional 
government,  and  the  re-establishment  of  the  Bourbons. 
He  remained  in  office  under  Louis  XVIII.,  but  his  position 
between  the  liberal  and  the  ultra-reactionary  party  was 
untenable.  On  Sept.  19,  1 815,  he  wont  to  Dresden  as  am- 
bassador. The  law  of  Jan.  16, 1816,  however,  which  exiled 
all  who  had  voted  for  the  death  of  Louis  XVI.,  affected  also 
him,  and  deprived  him  of  his  office.    During  the  remainder 
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of  his  life  lie  Twiided  in  Lint,  and  in  Trieste,  where  he  d. 
Dee.  25, 1820.  In  private  interooume  he  waa  smooth,  elo- 
<iaent,  sometimes  fascinating.  But  he  was  only  an  egotist, 
•nd  his  egotism  made  him  treacherous.  He  was  not  a  com- 
mon scoundrel,  howerer.  He  wished  to  serve  the  greatest, 
and  never  betrayed  a  man  until  the  man  began  to  degen- 
erate. Ci^uiiKs  Petedbe:*. 

Fonche  Ijefave,  tp.  of  Perry  oo.,  Ark.    Pop.  403. 

Fong&reS)  town  of  France,  in  the  department  of  Ille- 
ct-Villaine,  at  the  joaotion  of  the  Nanf  an  and  the  Cone*- 
non.  It  is  famons  for  its  dyeing,  especially  of  scarlet, 
whose  delicate  tints  are  due  to  certain  qualities  of  the  waters 
of  the  Nan; on.    Pop.  9470. 

Fonla^  an  island  in  the  Atlantic,  belongs  to  the  Shet- 
land groap,  but  lies  solitary  20  miles  W.  of  it.  It  is  a 
granite  block  rising  1389  feet  above  the  sea,  and  inhabited 
by  250  persons,  who  carry  on  some  fishing,  farming,  and 
hunting  of  wild-fowls.  It  is  supposed  to  be  the  aooient 
Ultima  nule.    Lat.  00°  9'  N.,  Ion.  2°  6'  W. 

Fonlard  [Fr.],  a  light  fabric  of  silk,  sometimes  con- 
taining cotton,  and  used  principally  for  Isbdies'  dresses.  It 
is  chiefly  of  French  manufacture,  but  represents  a  class  of 
goods  largely  made  in  Japan,  India,  etc. 

FoDid  (Acbille),  French  statesman,  b.  at  Paris  Kor. 
17,  1800,  was  in  the  Chamber  of  Deputies  in  1842  and 
1846,  in  the  Constituent  Assembly  in  1848,  and  in  July, 
1849,  was  a  member  of  the  Legislative  Body.  Prince- 
President  Louis  Napoleon  made  him  minister  of  finance 
Oct.  31, 1849,  bat  he  retired  in  Oct.,  1851,  filling  the  posi- 
tion, however,  for  a  second  period  from  Dec.  2,  1851,  to 
Jan.  25, 1852 ;  then  made  senator,  minister  of  state  and  of 
the  house  of  the  emperor  in  1852 ;  commander  of  the  Le- 
gion of  Honor  Dec.  8,  1852;  then  a  third  time  finance 
minister  from  Nov.  12,  1861,  to  Jan.  1,  1867.  D.  near 
Tarbes  Oct.  5  of  the  same  year.    Ha  was  of  Hebrew  stock. 

Fon'lis  (RoBHBT  and  Axdrsw),  Scotch  printers,  broth- 
ers, b.  at  Olasgow — Robert,  Apr.  20,  1707 ;  Andrew,  Nov. 
23, 1712;  began  business  in  1740,  and  became  printers  to 
the  University  of  Glasgow  in  1743.  Andrew  d.  Sept  18, 
1775,  and  Robert  in  1776.  They  made  fortunes  by  print- 
ing, and  lost  them  in  founding  an  academy  of  painting  and 
sonlpture  at  Glasgow,  the  collection  of  paintings  being  sold 
by  auction  in  1776.  Their  editions  of  Greek  and  Latin 
classics  wore  noted  for  aoeuracy  and  elegance. 

Foal  in  the  Foot,  a  ctmtagioas  disease  of  sheep, 
characterised  by  ulcers  and  granulations  between  the  toes. 
Caustic  and  stimulant  applications,  such  as  oil  of  turpen- 
tine, followed  by  tarry  applications,  are  generally  curative. 
The  cause  and  nature  of  this  disease  are  not  well  understood. 

Fonnda'tion  \liaX./widaiio;  Fr.  /ondatioii],  that  upon 
which  the  main  structure  rests.  The  body  of  the  foundation 
consists  of  the  main  part  of  those  masses  of  masonry  or 
timbers  of  which  it  is  formed.  The  bed  of  the  foundation, 
which  is  sometimes  referred  to  as  distinct  from  the  founda- 
tion proper,  is  the  prepared  surface  on  which  the  foundation 
Tests.  It  may  be  a  grillage,  or  pounded  stone,  or  a  body 
of  cement,  or  simply  of  pounded  earth.  There  are  many 
examples  to  whion  the  term  cannot  properly  be  applied. 
When  the  foundation  is  made  upon  rock  the  snrface  snonld 
be  properly  prepared.  The  rock  should  be  tested  as  to 
its  BonndnesB  and  its  supporting  power,  and  if  it  is  to  be 
exposed  to  tfae  elements  the  effect  of  such  action  should 
be  determined.  If  it  is  sound,  it  should  be  so  dressed  that 
its  surface  will  be  normal  to  the  line  of  pressure.  As  the 
pressure  in  most  cases  is  vertical,  the  surfhces  should  gen- 
erally be  horizontal.  Whore  it  costs  too  much  to  reduce 
the  whole  to  a  single  boriiontal  snrface,  it  may  be  cut  into 
steps,  as  was  done  in  the  celebrated  Eddystone  lighthouse 
in  the  English  Channel.  But  the  method  of  steps  should 
be  avoided  wherever  it  can  be,  for  all  artificial  structures 
will  settle  more  or  less,  and  if  there  is  a  great  difference 
between  the  highest  and  lowest  steps,  there  may  be  unequal 
settling  to  such  an  extent  as  to  damage  the  work.  One  of 
the  early  English  engineers  made  a  foundation  for  a  bridge 
partly  upon  rock  and  partly  upon  sand,  but  the  sand  was 
washed  out  and  the  foundation  destroyed.  If  the  rock  is 
unsound,  being  loose  or  porous,  the  upper  part  should  be 
removed  until  suitable  rock  is  reached.  If  the  rock  is  very 
porous,  it  may  be  filled  with  cement  to  form  the  bed  of  the 
loondation.     Large  cavities  may  be  arched  if  neeessaty. 

In  determining  whether  the  supporting  power  is  snffl- 
cient,  the  load  to  which  it  is  to  be  subjected  must  be  known. 
If  it  is  found  upon  trial  that  it  is  not  sufficient,  the  bed  of 
the  foundation  should  be  enlarged,  so  that  the  pressure  per 
square  foot  will  be  diminished.  Some  rocks  decompose 
nnder  the  action  of  the  weather.  In  such  eases  the  snrface- 
rocks  should  be  removed,  so  that  the  bed  of  the  foundation 
will  be  below  the  action  of  the  frost. 

Many  expedients  are  resorted  to  in  making  fonndations 


on  soils.  Host  soils  are  so  yielding  in  their  nature  that 
they  mast  be  oonfined  to  prevent  spreading,  as  well  as  set- 
tling, when  they  are  loaded  with  masonry.  An  instance 
is  cited  where  borings  were  made  for  the  site  of  Fort  Liv- 
ingston, La.  The  aurfaee,  bat  2  or  3  feet  elevated  above 
tide-water,  was  fine  sand,  and  apparently  incompressible. 
The  boring  showed  this  stratum  to  be  15  or  20  feet  thick, 
beneath  which  was  a  soft,  saturated  blue  clay.  It  was 
considered  that  this  soil  needed  no  preparation,  bat  very 
great  settlement  ensued.  The  amount  depended  more  upon 
aggregate  total  masses  imposed  than  npon  the  aetual  pres- 
sure (per  square  fbot)  of  different  parts.  The  sand  (like 
all  sands)  was  believed  to  be  nearly  incompressible,  ood 
the  yielding  doubtless  took  place  in  the  olay.  In  each  a 
ease,  if  (as  in  the  ease  of  a  tort)  there  are  masses  (earth 
and  masonry)  to  be  imposed  covering  a  great  area,  neither 
piling  nor  grillages  are  likely  to  avail,  and  a  previous  load- 
ing before  masonry  is  commenced  seems  indispensable  if 
tgttlemeni  cannot  be  tolerated. 

When  the  foundation  is  composed  of  masonry.  It  is  desir- 
able to  have  the  bed  horitontal  over  the  whole  surface;  and 
if  the  soil  is  yielding,  it  must  be  confined  so  as  not  to  spread 
laterally  (Fig.  1).    Sometimes  a  grillage  forms  the  bed.   It 

is  made  by  placing  tim- 
bers or  planks  dose  to 
each  other  directly  upon 
the  soil,  so  as  to  form  a 
kind  of  floor,  and  direct- 
ly upon  these  is  plaoed 
"3  another  layer,  on  which 
;  the  timbers  are  placed 
J  crosswise  of  those  imme- 
^'  diately  below.  In  many 
■'^  cases  grillages  and  plat- 
^'■^  forms  have  failed,  either 
from  the  decay  of  the  timber  or  from  unequal  settling  of 
the  soil  beneath  them,  so  that  in  many  recent  structures  an 
"  area  "  has  been  substituted  with  good  results.  An  "area" 
consists  of  a  mass  of  masonry,  usually  of  uniform  thickness, 
laid  over  the  whole  surface  which  is  to  be  occupied  by  the 
foundation.  The  foundations  of  the  capitol  building  at 
Albany,  N.  Y.,  are  laid  upon  a  large  "  area."  The  soil 
was  excavated  to  a  suitable  depth,  and  the  soil  beneath 
thoroughly  beaten.  The  surface  was  covered  with  small 
broken  stone  to  a  uniform  depth  of  about  six  inches,  and 
thoroughly  grouted  with  cement.  Successive  layers  of 
about  the  Mme  thickness  followed,  each  being  thoroughly 
grouted,  until  a  suitable  thickness  was  secured.  The  large 
blocks  of  stone  which  form  the  foundation  of  the  piers  so 
nearly  covered  the  whole  bed  as  to  prevent  any  upheaval 
of  the  soil  and  bed  between  the  pieces. 

When  the  masonry  is  of  rubble  stone,  it  is  better  to  form 
a  bed  of  small  stones  of  uniform  size,  well  grouted,  than  to 
place  large  stones  directly  upon  the  earth,  even  if  the  spaoes 
between  them  are  filled  with  small  ones ;  for  the  construction 
is  not  so  homogeneous  as  when  they  are  small,  and  there  are 
not  so  many  points  of  sgpport  on  the  earth.  If,  however, 
the  stones  have  a  flat-bearing  snrface,  their  sise  will  make 
but  little  difference.  Sometimes  the  base  of  the  foondation 
may  be  spread  out  so  much  that  even  a  mushy  soil  will  sus- 
tain a  very  heavy  load.  The  piers  of  a  railroad  bridge  on 
the  Montezuma  Swamps  in  New  York  were  so  spread  at  the 
base  that  the  pressure  per  square  foot  was  about  300  pounds, 
or  between  2  and  3  pounds  per  square  inch,  while  the  load 
on  the  pier  was  130  tons. 

When  there  are  springs  in  the  soil,  the  water  must  be 
prevented  from  washing  out  the  cement,  especially  before 
it  firmly  sots.  This  may  sometimes  be  done  by  a  proper 
drainage,  and  sometimes  by  the  use  of  heavy  canvas  which 
has  been  made  impervious  to  water.  One  of  the  fonnda- 
tions of  the  Rochester  bridge,  England,  was  upon  large 
cylinders,  which  were  sunk  42  feet  below  the  bed  of  the 
river  and  filled  with  masonry.  The  river,  being  tidal,  rose 
and  fell  twice  each  day,  and  this  action  caused  the  water  to 
flow  in  and  out  of  the  cylinder  at  the  bottom,  washing  out 
the  cement  of  the  conorete.  It  was  diffic|ilt  at  first  to  keep 
the  water  out,  but  at  length  a  piece  of  stout  canvas  was  cut 
one  foot  larger  than  the  base  of  the  cylinder,  and  when  the 
water  had  subsided  it  was  fitted  all  around  the  inside  of 
the  cylinder,  and  the  concrete  put  on ;  which  expedient 
proved  successful. 

When  a  heavy  structure 
^'^  *•  rests  upon  isolated  pillars 

or  columns,  and  the  soil 
beneath  is  compressible, 
the  bases  of  tho  column: 
may  be  connected  by. in- 
verted arches,  as  shown  in 
Fig.  2,  so  BS  to  distribute 
the  pressure  over  the  whole 
sorfaoe,  and  prevent  the  soil  from  rising  between  the  piers. 
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The  use  of  wooden  piles  ia  one  of  the  moat  oommon  ele- 

aients  in  the  preparation  of  the  foundation  in       Fiq.  3, 

marahj  floila.    A  grillage  is  often  combined  vith 

the  oae  of  piloa.     The  pilea  may  be  aa  long  aa 

they  can  be  cut  from  a  tree ;  and  if  they  are  not 

then  long  enongh,  they  are  driven  farther  by 

placing  other  piles  on  the  tops  of  them  and  the 

driving  continued.     Tho  aeoond  piece  is  called 

a  punch.     Formerly  iron  shoes  (Fig.  3)  were 

placed  on  the  lower  end  of  the  piles  to  assist 

in  penetrating  the   soil,  bat   experiment  has 

shown  that  this  ia  a  needless  expenae,  as  they 

will  drive  quite  aa  weil  if  aimply  sharpened, 

and  in  ni*ny  eases  they  can  be  driven  nearly  as  easily  if 

the  end  is  square. 

When  practicable,  pilea  should  be  driven  through  the 
muddy  soil  to  a  firm  subsoil  beneath,  but  there  are  numer- 
oos  eases  where  this  ia  impracticable.  When  the  end  of  the 
pile  does  not  rest  on  a  firm  snliaoil,  the  supporting  power 
of  the  pile  dependa  upon  its  friction  between  its  surface 
and  the  aoil,  which  fi-iction  may  be  sufficient  to  sustain  im- 
mense structures.  The  supporting  power  of  piles  in  prac- 
tice when  they  are  held  by  friction,  is  usually  determined 
by  empirieal  rales.    If  we  use  the  following  notation — 

W'"  the  weight  of  the  ram  in  tons ; 

S=  the  height  in  inches  through  whieh  the  ram  falls  for 
the  last  blow; 

i  c  the  diitance  in  inches  that  the  pile  ia  driven  by  the 
last  blow ; 
Vi  =•  the  weight  of  the  pile ;  and 

P  <=  the  load  whieh  the  pile  will  safely  bear  in  tona — 
then  Mi^or  Sanders's  formula  becomes 

Holesworth's  rule  ii 

which  is  of  the  lame  form  aa  the  preceding  when  the  weight 
of  the  pile  ia  negleeted. 

MeAlpine'a  rale,  aa  deduced  from  his  obserrations  on  the 
pOe-driTing  at  the  Brooklyn  navy-yard,  is 

Ia  M»  flMS  the  pile  wa*  drirsn  to  stoppage,  aa  will  be  ex- 
plained hereafter. 

Wcisbaeh'a  rnle,  as  dedaoed  from  theoretical  oonsidera- 
tiona,  eonsideiing  both  the  ram  and  pile  as  non-elastic,  ia 

and  if  the  w«ght  of  the  pile  be  neglected,  this  becomes 

P^fw. 

An  inveati^tion  of  pile-driving  when  both  the  ram  and 
pile  are  oonsidered  elastic,  as  developed  by  Airey,  astron- 
omer royal  of  England,  is  given  in  Mosley 's  Mechanict  and 

The  following  rale  for  regulating  the  "load"  to  be  im- 
posed is  given  by  Rankine  (BmU*  and  TabUt) : 

BoelL  modeiatdy  hard  (strong  as  the  strongest 

redbrick). — 9  tons  per  iq.  fL 

Bock,  of  the  strength  of  good  concrete 8     "      "        " 

"      very  soft .1.8"      "       " 

Ekrth,  firm;  bard  clay :  clean  dry  gravel;  clean 

sharp  sand  prevented  from  sprwding »  1  to  1J(  tons  ** 

Experiments  at  New  Orleans  give  abont  1500  pounds  per 
stjnare  foot  as  a  safe  load  for  that  alluvial  soi^  but  there 
will  be  tettUmeiU  in  such  plastic  soils  with  very  slight  loads. 
The  following  is  a  short  abstract  of  the  results  of  some 
experiments  made  by  John  Roy  in  the  toils  of  New  Or- 
leana.  La.,  in  1851-$2 : 
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The  larger  anrfhcea  sink  more  in  proportiOB  to  their  area 
than  smaller  ones.  This  ia  probably  doe  to  the  fact  that 
the  lateral  surface  is  less  in  proportion.    Thus,  in  a  piece 


whieh  Is  1  inch  square  the  perimeter  is  4,  and  in  one  which 
is  4  inches  square  it  is  16;  hence  their  perimeters  are  as 
1  to  4,  while  their  areas  are  aa  1  to  16.  The  {Kction  on  the 
lateral  surfaces  is  an  important  element. 

The  several  piers  of  the  railroad  bridge  at  Havre-de- 
Qrace,  on  the  Susquehanna  River,  were  established  in 
different  waye.  For  pier  No.  3  pilea  were  driven  into  the 
soil,  and  sawed  off  at  a  uniform  level  of  40  feet  below  the 
surface  of  the  water.  A  platform  or  grillage  of  timber, 
strongly  ironed,  upon  which  the  pier  was  to  rest,  was  con- 
Btruoted  near  the  site  and  floated  over  the  pilea,  and  placed 
between  two  eubstantial  construction  piers.  Six  lowering 
screws,  each  3i  inches  in  diameter,  were  attached  to  the 

f>latform  and  to  the  eonstraction  piers,  for  the  purpose  of 
owering  the  grillage.  An  iron  caisson  was  constructed 
upon  the  grillage,  and  the  masonry  begun  within,  and  the 
wnole  gradually  lowered  by  means  of  the  screws.  When 
the  masonry  had  nearly  reached  the  top  of  the  caisson 
another  aeotion  was  added,  and  so  continued  nntU  the  gril- 
lage rested  upon  the  heads  of  the  piles. 

The  foundations  for  the  Grimsby  docks  on  tho  Humher, 
begun  in  1846,  rest  on  piles  which  were  generally  driven 
5  reet  between  centres,  but  in  some  cases  only  4  feet,  over 
the  whole  surface.  When  the  pile  moved  but  i  of  an  inch 
from  the  blow  of  a  ram  which  weighed  1  ton,  falling 
through  12  feet,  it  was  considered  sufficiently  driven ;  the 
piles  were  cut  off  at  a  uniform  level,  and  the  ground  re- 
moved to  a  depth  of  two  feet  below  their  upper  ends,  and 
the  space  fllled  with  concrete.  A  grillage  was  constructed 
upon  this  to  receive  the  masonry. 

The  following  are  the  recommendations  of  the  lighthouse 
Ixnrd  (1868)  for  the  construction  of  the  foundMions  of 
lighthouses  about  the  Paaaes  of  the  Mississippi:  As  no 
solid  natural  base  can  be  secured  at  these  points,  it  is  pro- 
posed to  wedge  the  soil  full  of  wooden  piles  which  shall  be 
about  50  feet  in  length,  not  less  than  12  inches  square  at 
the  head,  and  not  less  than  10  inches  diameter  at  the  lower 
end,  driven  into  the  soil  with  a  hammer  of  not  less  than 
1800  pounds  weight,  with  a  final  fall  of  45  feet.  The  piles 
should  be  driven  in  rows,  8^  feet  from  centres,  througuont 
the  entire  snrface  of  the  site  to  be  ocenpied.  If  it  seems 
advisable,  piles  should  be  driven  at  the  intersection  of  the 
diagonals  of  the  squares  marked  out  by  the  first  set  of 
piles.  The  plies  to  be  ent  off  2^  feet  below  the  lowest  water 
for  the  first  set  and  1^  feet  for  the  second  row,  and  the  soil 
to  be  excavated  to  a  depth  of  4  feet  below  the  lowest  water, 
and  the  space  rammed  full  of  concrete.  Tho  tops  of  the  piles 
are  to  be  connected  with  timbers,  and  the  space  between  them 
filled  with  concrete.  A  grillage  should  be  constructed  upon 
the  piles  to  form  a  floor  for  receiving  the  masonry.* 

The  system  of  water-fronts  and  piers  which  has  been 
adopted  for  New  York  City,  and  which  are  now  being  con- 
structed, is  intended  to  be  permanent.  (Fig.  4.)  Where 
Fio.  4. 


Foundations  of  water-fronts  on  North  Biver,  New  York. 

rock  cannot  be  reached,  piles  are  driven  as  close  to  each 
other  as  possible,  and  sawed  off  at  a  uniform  level,  abont 
15  feet  below  low  water.  A  grillage  is  made  upon  these, 
and  the  masonry  built  upon  it.  The  lower  part  of  the 
masonry  is  made  of  large  blooks  of  cement  (artificial 
stone),  composed  at  first,  by  volume,  of  1  part  of  Portland 
cement,  2  of  sand,  and  5  of  atone  (Bergen  trap).  After- 
wards they  were  composed  of  1  part  of  cement,  2^  of  sand, 
and  6  of  broken  stone.  The  upper  part  of  the  wall  is 
faced  with  granite,  backed  with  concrete.  The  piles  are 
protected  in  many  cases,  boUi  on  the  land  and  water  sides, 

*  The  notion  of  "  wedglni;  the  soil "  may  be  considered  ques- 
tionable without  detriment  to  the  use  of  the  piles ;  while  ex- 
tremely uUtdinff,  the  soil,  thoroughly  taluraled  vUA  mder,  and 
composed  of  clay,  extremely  fine  sand,  and  a  minute  quantity 
of  vegetable  matter,  Is  prolwbly  sa  incomprcHAfe,  in  the  proper 
sense  of  the  term,  as  anything  we  know  of.  (In  the  article 
LioHTBousB  C0M8TRUCTIOH  the  actual  foundation  of  the  new 
8.  W.  Pass  lighthouse  will  be  described. 
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by  maues  of  rubble  atone.  Some  of  the  pile*  in  the  pien 
in  the  wharvei  of  Jene;  Cit;  were  drawn  in  by  hand.  A 
rope  waa  attached  to  the  upper  end  of  a  pile  and  paased  off 
in  opposite  direotiona,  paasing  nnder  a  pulley  near  the  sur- 
faee  of  the  water.  The  pile  waa  ereeted  in  place,  and  aer- 
eral  men  took  hold  of  the  rope,  and  aa  aoon  as  the  pile  waa 
dropped  they  ran  directly  away  from  the  pile,  pulling  on 
the  rope  aa  hard  a*  they  oonid  until  the  pile  came  to  reat. 
Theae  pilea  were  aufficiently  firm,  and  did  good  aenrioe. 
The  foundation  of  an  ore-doolc  at  Milwauliee,  Wia.,  reata  on 
piles  that  were  not  driven  to  stoppage.  At  a  depth  of  about 
30  feet  they  atruek  a  firmer  substratum,  but  one  which  could 
be  easily  penetrated.  If  the  pile  passed  this  anbatratum  it 
oould  then  be  driven  75  feet  as  easily  as  it  waa  the  first  25 
feet.  The  piles  generally  were  driven  only  to  the  firmer 
substratum.  The  dook,  not  being  uniformly  loaded,  settled 
unequally.  The  foundations  of  a  grain-elevator  in  the  same 
city  were  made  on  similar  aoil,  T)ut  it  aettled  unequally. 
The  traoka  of  many  railroads  in  this  country  where  they 
oross  marahea  rest  on  pilea  that  were  driven  lightly,  for  fear 
that  full  blows  of  the  hammer  would  drive  them  too  far, 
but  in  all  such  oases  there  will  be  settling.  Such  ezamplea 
abottld  not  be  followed  in  making  permanent  worka  where 
it  ia  poaaible  to  avoid  them.  Where  a  firm  anbatratum  can- 
not be  reached  screw-piles  have  been  used  with  good  aoo- 
cesa.  The  blades  are  made  broad,  so  as  to  give  a  large  area 
for  support,  and  the  end  of  the  pile  ia  pointed  to  aid  the 

f>enetration.  They  are  forced  into  the  aoil  by  turning  them 
ike  an  auger.  (Fig.  i.)  They  have  been  used  in  the  con- 
atruction  of  many  lighthouaes  on  the  sea-coaat.  On  one 
railroad  in  Brazil  they  were  used  in  the  construction  of 
bridges  in  fifteen  out  of  seventeen  river-crossings,  with 
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Hevation  of  a  Disk  Pile, 
good  snocess.  Pilea  having  a  disk  (Fig.  6)  at  their  lower 
ends  for  the  purpose  of  giving  greater  supporting  area  hare 
been  aucceaafally  used  in  India.  The  foundation  for  the 
dry  dock  of  the  Brooklyn  navy-yard  has  many  points  of 
interest.  It  was  engineered  by  J.  W.  MoAlpine.  It  waa 
begun  in  1841  and  completed  in  1851.  It  contains  13,837 
ouBio  feet  of  masonry,  resting  upon  38,532  cubic  feet  of 
piles.  The  fonndation  waa  made  42  feet  below  the  aurface 
of  the  ground  and  37  feet  below  mean  tide.  Boringa  to  the 
depth  of  60  feet  brought  up  aand  and  clay  and  fresn  water, 
but  there  waa  relatively  only  a  small  amount  of  clay.  The 
first  10  feet  were  compoaed  chiefly  of  vegetable  decomposi- 
tion. When  confined,  and  not  mixed  with  water,  it  was  very 
firm  and  unyielding,  preaetating  a  atrong  reaiatance  to  pene- 
tration. When  saturated  with  water  it  became  a  aemi-fiuid. 
A  coffer-dam  was  constructed  and  the  soil  excavated  to  a 
depth  of  10  feet  below  low  water.  Springs  of  freab  water 
were  discovered  near  the  bottom  of  the  foundation,  which 
proved  to  be  very  troublesome.  The  upward  pressure  of 
the  water  waa  ao  great  aa  to  raiae  the  foundation,  however 
heavily  it  waa  loaded.  The  first  indication  of  undermining 
by  theae  aprings  was  in  the  aettling  of  the  pilea  which  aup- 
ported  the  pump-well.  The  well  waa  changed  to  another 
place,  but  the  apring  followed  and  compelled  another 
change.  Tbia  spring  waa  driven  away  from  the  old  well 
by  driving  piles  until  it  was  filled  up,  but  it  immediately 
burst  up  among  the  foundation  piles  of  the  dook  near  by. 
In  a  day  it  made  a  cavity  in  which  a  pole  waa  run  down 
20  feet  below  the  fonndation  timbers.  Into  thia  hole  were 
thrown  150  cubic  feet  of  atone,  which  settled  10  feet  during 
the  night,  and  50  cubic  feet  more  were  thrown  in  the  fol- 
lowing day.  Tbia  drove  the  apring  to  another  place,  where 
it  borat  through  a  bed  of  concrete  two  feet  thick.  This 
new  cavity  was  filled  with  concrete,  but  the  precaution  was 
taken  of  putting  in  a  tube,  so  aa  to  permit  the  water  to  es- 
cape; still  it  burst  through,  and  the  operation  was  re- 
peated several  times,  until  it  finally  broke  out  through  a 
heavy  body  of  cement  14  feet  distant.  In  tbia  place  it 
undermined  the  foundation  piles,  Theae  were  then  driven 
deeper  by  means  of  followers,  and  a  apace  of  1000  square 
feet  around  the  spring  was  then  planked,  forming  a  floor 
on  which  was  laid  a  layer  of  brick  in  dry  cement,  and  on 
that  a  layer  of  brick  set  in  mortar,  and  the  fonndation  was 
completed  over  all.  Several  vent-holea  were  left  through 
the  floor,  and  fonndation  for  the  escape  of  the  water. 
There  wera  6549  bearing  piles,  averaging  32  feet  7  inches 


long.  They  were  driven  3  feet  <Vt>m  centre  to  centre,  and 
afterwards  aa  many  driven  aa  could  be  forced  into  the  soil. 
Whenever  a  pile  was  driven  more  than  3  inches  by  the  last 
blow  of  a  20U0-pound  hammer  falling  35  feet,  another  waa 
driven  by  the  aide  of  it.  In  many  cases  the  foundations  are 
made  upon  a  grillage  without  the  use  of  piles.  The  St. 
Charles  Hotel  in  the  city  of  New  Orleana  was  laid  on  a  gril- 
lage of  heavy  flatl>oat  gunwalea  of  60  to  80  feet  in  length, 
20  to  30  inohea  in  width,  and  6  to  12  inches  thick,  laid  atont 
6  feet  below  the  sidewalk.  It  was  destroyed  by  fire  in  1857, 
and  during  its  existence  of  fourteen  years  previous  it  settled 
two  feet.  It  was  immediately  rebuilt  on  ita  old  fonndationa, 
and  it  aettled  one  foot  more  during  the  next  fifteen  years. 
The  grillage  which  was  made  for  the  foundations  of  Fort 
Jackson,  La.,  was  exceedingly  strong — one  of  the  strongest 
in  the  South-west.  The  aubaoil  ia  very  compressible,  and 
thoroughly  saturated  with  water  to  the  depth  of  II  feet 
below  the  natural  level  of  the  country — the  depth  of  the 
foundation.  The  earth  at  the  bottom  of  the  excavation 
waa  covered  with  a  plank  fioor,  and  timbera  12  inohea 
thick  and  15  to  24  inches  wide  were  laid  edge  to  edge  close 
to  each  other,  forming  a  solid  floor.  Crossing  these  were 
other  timbers  of  the  same  site  as  thoae  in  thia  floor,  laid  3 
feet  from  each  other,  centre  to  centre,  and  the  spaces  be- 
tween filled  in  with  brick  masonry  and  concrete.  The  gril- 
lage and  foundations  of  the  casemates  were  oonstmoted  in 
the  same  manner,  but  the  aettling  waa  ao  uneven  that  at 
the  end  of  seven  years  it  was  necessary  to  make  some  parts 
of  the  structure  lighter  and  load  other  parts  more  heavily. 
The  tower  of  the  First  Presbyterian  church.  New  Orleans, 
was  founded  on  a  grillage,  and  settled  5^  inches  in  eleven 
years.  The  custom-house  at  New  Orleans,  La.,  is  founded 
upon  a  plank  flooring  laid  7  feet  below  the  street  pavement. 
A  timber  grillage  is  laid  upon  the  floor,  consisting  of  logs 
12  inches  in  diameter  laid  side  by  side,  over  which  are 
similar  logs  placed  transversely,  2  or  3  feet  apart  in  the 
dear.  The  spaces  are  filled  with  concrete,  and  an  addi- 
tional thickness  of  1  foot  of  concrete  placed  over  the  whole. 
The  walls  of  the  interior  snbdiviaiona  rest  upon  inverted 
arehes,  thus  using  the  entire  aurface  included  within  the 
outer  walls  for  supporting  the  building. 

Those  walls  which  ate  2  ft.  6  in.  thick  rest  on  grillage  10  ft.  wide. 
4.  u        ••4  ft.  "        •<     "        "         ISft.     " 

"        "    9ft.  «      ,«     «        «        20  ft.     " 

The  building  was  commenced  in  1848,  and  progressed  from 
time  to  time  until  1860,  when  the  granite  walls  were  75  feet 
above  the  oonorete  base  to  the  architrave  lino  of  the  entab- 
lature, and  all  the  iron  floor-beams  of  the  fourth  story  fin- 
ished. From  1848  to  1851  the  maximum  settlement  was 
22.57  inches,  and  the  minimum  in  the  same  time  waa  15.63 
inohea,  making  a  difi'erence  in  the  aettlement  of  the  varioua 
parte  of  6.94  inehea.  During  the  year  1857-58  the  maxi- 
mum aettlement  was  3.50  inches,  and  the  minimum  0.66 
inches;  and  in  1858-69  the  maximum  settlement  was  2.63 
inches,  and  in  some  placea  nothing.  In  1864  the  walls 
varied  3  inches  from  a  level.  The  grillage  covers  a  sur- 
face of  about  300  feet  square,  but  it  failed  to  secure  aa 
even  settlement  of  the  walls.  The  noted  Fort  Sumter  in 
Charleston  harbor  is  founded  on  an  artificial  island  of 
atone.  During  the  years  1840-60  it  was  ol>served  to  settle 
constantly,  thongh  leas  in  amount  each  aacceeding  year. 
The  towers  of  the  suspension  bridge  over  the  Ohio  at  Cin- 
cinnati are  242  feet  nigh  above  the  bed  of  the  founda- 
tion, and  the  bed  of  the  foundation  on  tlie  Cincinnati  side 
la  12  feet  below  low  water.  The  fonndation  waa  made  upon 
a  bed  of  compact  gravel,  although  limeatone  rock  waa  only 
12  feet  deeper.  Upon  the  gravel  was  laid  a  timber  plat- 
form 110  feet  long  by  75  feet  wide,  composed  of  twelve 
courses  next  to  the  river,  and  stepped  off  on  the  land  side 
to  eight  courses.  The  timber  waa  compoaed  of  pine,  oak, 
maple,  hickory,  buttonwood,  elm,  beech.  The  length  of  the 
logs  varied  from  25  to  40  feet.  They  were  fiattoned  on  two 
sides,  ao  aa  to  make  a  uniform  thickness  of  12  inchca,  the 
other  sides  being  left  rough.     The  courses  crossed  at  right 

angles,  and  each  stick 
was  secured  by  rag- 
bolts  1  inch  in  diam- 
eter. All  the  spaces 
Imtwoen  the  timbera 
wore  filled  with  clean 
gravel  and  broken 
stone.  The  pressure 
upon  the  timber  foun- 
dation for  the  loaded 
bridge  is,  according  to 
computation,  less  than 
55  pounds  per  square 
inch.  Timber  con- 
stantly submerged  in 
{>esh  water  is  nearly 
indestructible.    This  foundation  was  made  by  the  late  John 
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A.  Boebling,  who  had  »  high  opinion  of  timber  foanda- 
tioDS  wh«n  resting  upon  aoU  and  the  timl>er  conitantly 
■abmerged. 

In  some  cases  sand  answers  a  good  purpose  in  forming 
the  t)ed  of  the  foundation.  It  reMiily  a4iu8ts  itself  to  the 
ineqoalities  of  surface  and  of  pressure,  and  causes  the  pres- 
sure to  be  uniform  over  the  wnole  surface.  If  there  is  un- 
equal settling,  the  sand  easily  adjusts  itself  to  the  new  bed. 
It  should  be  confined  laterally,  and  should  be  moistened  be- 
fore the  masonry  is  placed  upon  it.    Yielding  soils  may 

Fig.  8. 


be  prerented  tmm  rising  to  such  an  extent  as  to  damage 
the  structure  by  loading  the  soil  for  some  distance  outside 
of  the  foundation.     It  p jq  g_ 

is  nearly  equivalent  to  '  ^; 

making    a    very    broad  '    '  - 

foundation.  The  soil 
may  be  ooTered  with  a 
grillage  and  loaded  with 

soil  or  masonry,  or  an  

inrerted    arch    may  be       ^K^'^'  ySP^-  I         '•I'j 

nsed,  as  in  Fig.  9.    In 

making  foundations  nn- 

der  water  a  coffer-dam  is  often  used  for  excluding  the 

water  daring  the  progress  of  the  work.     This  is  an  old 
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and      suceesaful     device 

where  it  can  be  used.    To 

construct  it,  a  row  of  piles 

is  first  driven,  and  their 

tops  are  connected  so  as 

to    prevent    them    from 

spr^tding  from  the  in- 
ward pressure,  and  braced 

to    prevent    their    being 

crowded    inward  by  the 

pressure  of  the  water  from  5"?*^ 

the  ontside.     Other  piles  -^ 

or  planks,  called  sheet- 
ing-piles, are  driven  firm' 

ly  into  the  soil  as   cloi 

to  each  other  as  possible,   Section  of   cofTs^dam :   a,  main 

and  their  upper  ends  se-  exterior  piles ;  b,  strong  square 
"  ■       "  "       beams,  corresponding  to  a,  on 

which  the  wales  n,  n  are  notched 
and  bolted ;  c,  sheetlng-plles ;  e, 
cross-pieces ;  oo,  horizontal  shores 
buttressing  opposite  sides  of  dam; 
A,  puddling ;  B,  Interior  space ; 
C,  mud,  etc. 

them,  depending  npon  the  depth  of  the  water  and  the  qual- 
ity of  the  paddling  material.  The  space  between  the  two 
rows  of  sheeting-piles  is  then  filled  with  clay,  or  a  mixture 
of  clay  and  sand,  put  down  in  layers  and  thoroughly  pud- 
dled. One  of  the  most  serious  difficulties  to  be  contended 
with  is  the  leakage  andemeath  the  dam.  It  may  not  be 
possible  in  loose  soils  to  stop  this  entirely,  but  in  all  cases 
the  9iain  piles,  and  especially  the  sheeting-piles,  should  bo 
driven  to  a  firm  soil,  and  all  the  loose  soil  should  be  re- 
moved before  the  puddling  is  put  in.  When  the  water  is 
deep,  in  order  to  give  additional  security  a  row  of  piles 
may  be  placed  entirely  ontside  the  dam,  and  the  space 
filled  in  with  suitable  paddling  material.  But  when  the 
Fio.  II. 
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cured  to  the  frame  of 
piles  previously  formed. 
Another  row  of  sheeting- 
piles  is  then  formed,  so  as. 
to  leave  a  space  of  from 
S  to  li  or  20  feet  between 


depth  18  considerable,  there  is  danger  of  the  dam  being 


forced  inward  by  the  pressure  of  the  water  fh>m  the  ont- 
side. One  of  the  best  means  of  preventing  such  a  result 
is  to  place  heavy  timbers  within  the  dam  which  shall 
reach  rinm  side  to  side,  and  serve  as  struts  for  supporting 
the  sides.  Thus,  A  A  (Fig.  11)  are  the  sides  of  the  dam, 
and  B  B  the  timbers  which  support  the  sides.  They  should 
be  placed  so  as  to  be  out  ot  the  way  of  the  masonry  as 
muoh  as  possible.  It  may  be  necessary  to  remove  them  as 
the  work  progresses,  but  in  that  case  the  dam  can  be  sup- 
ported by  props  extending  flrom  the  masonry  to  the  walls  of 
the  dam.  A  caiMon,  or  water-tight  box,  has  been  resorted  to 
Fio.  12.  in  some  cases.     Where  a 

jl j^      coffer-dam  cannot  be  oon- 

'  stmcted,  and  where  it  is 

considered  safe  to  have 
bed  rest  directly 
on  the  soil  in  the  bed  of 
the  stream,  it  may  prop- 
erly beused.  The  bottom 
of  the  caisson  should  be 
composed  of  strong  tim- 
bers, which  shonld  be  suf- 
ficiently numerous  to  sup- 
port the  structure  which  is 
to  be  placed  upon  it.  If 
the  soil  is  yielding,  it  may 
be  best  to  make  the  whole 
bottom  of  planks,  forming  a  grillage.  The  last  courses 
must  be  water-tight.  The  sides  are  so  constructed  that  they 
may  be  easily  removed  after  the  foundation  is  completed, 
but  when  the  box  is  completed  it  shonld  be  nearly  or  quite 
water-tight.  It  is  floated  to  the  place  where  the  founda- 
tion is  to  be  made,  and  the  masonry  is  begun  on  the  inside, 
and  bnilt  up  in  the  same  manner  as  if  on  a  solid  bottom. 
When  the  caisson  is  sufficiently  loaded  by  the  masonry  it 
will  sink  to  the  bottom.  If  it  does  not  rest  evenly  on  the 
bottom,  it  may  be  desirable  to  raise  it  again  and  remove 
the  obstructions  nndemeath.  To  facilitate  this  process,  it  is 
advisable  to  have  some  side-gales,  so  as  to  let  water  in  and 
canse  it  to  settle  before  it  is  fully  loaded ;  in  which  ease  the 
gates  may  afterwards  be  closed  and  the  water  pumped  out, 
and  the  box  again  floated.  After  the  foundation  is  carried 
above  the  surface  of  the  water  the  sides  may  be  removed. 
The  foundations  of  the  Victoria  tubular  bridge  in  the  8t. 
Lawrence  River  near  Montreal  furnish  an  example  in 
whioh  both  coffer-dams  and  caissons  were  nsed  in  making 
Fio.  is. 


Cross-Section  and  Interior  View 
of  a  Caisson. 


a  foundation  for  a  pier.  The  stream  is  quite  rapid  and 
deep,  and  the  bottom  was  covered  with  large  boulders,  so 
that  it  appeared  quite  difficult  to  secure  a  good  bed  for  the 
foundation.  A  caisson.  A,  was  brought  to  the  proper  plaoe 
and  sunk  and  securely  anchored.  At  the  corners  were 
strong  posts.  Holes  were  made  through  them,  and  the 
holes  continued  by  drilling  into  the  rock,  and  a  strong  2- 
inoh  iron  bar  put  into  it,  as  shown  in  the  cross-section  (Fig. 
14).     The  space  A  was  a  box  having  a  tight  bottom,  and  a 


A',  cross-section  of  caisson ;  e,  cross-section  of  puddling ; 
ly,  foundation  courses  of  piers. 

floor  at  about  half  its  height  from  the  bottom  for  receiv- 
ing stone  for  sinking  it  and  keeping  it  in  place.  It  had  a 
strong  flat  deck  for  receiving  the  machinery.  The  sides  of 
the  caisson  were  vertioal,  but  had  a  sharp  point  projecting 
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np  gtreun,  s*  fhown  in  Mie  Dgure,  to  Kire  u  »  bnakwater. 
Tn«  apaes  C,  which  waa  about  4  feet  wide,  was  filled  with 
puddled  material,  lo  as  to  prerent  the  water  from  running 
into  the  inner  space  D.  The  water  was  then  pumped  out  of 
the  space  D,  and  the  bed  prepared  for  the  masonry.  The  rec- 
tangular pieoe  B  was  80  construoted  that  it  could  be  taken 
out  and  floated  off.  The  bridge  at  Tours,  France,  is  one  of 
the  most  interesting  structures  of  the  last  century.  It  is 
composed  of  fifteen  stone  arches,  each  haring  a  span  of  75 
feet,  a  versed  sine  of  25  feet,  and  a  thickness  at  the  crown  of 
4  feet.  The  intrados  has  1 1  centres,  thus  making  it  approxi- 
mate closely  to  the  arc  of  an  ellipse.    The  entire  length  of 
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the  bridge  between  the  abutments  is  436.58  mitres.  It  was 
began  in  1716,  and  was  orer  fire  years  in  process  of  erection. 
{PonUet  C&a«M«<M,1839,  2dsemeBtre,  p.86.)  Bereralofthe 
central  piers  were  made  on  pile  foundations.  The  piles  were 
out  off  at  a  uniform  level  and  capped  with  a  grillage.  The 
eighth  pier,  which  was  one  of  those  thus  constructed,  on 
Aug.  28,  1777,  sunk  suddenly  1.12  mitres  on  the  up- 
stream side,  and  1.44  mitre*  on  the  down-stream  side, 
and  moved  up  stream  0.92  of  a  mitre  for  the  part  up 
stream,  and  0,325  of  a  mitre  for  the  part  down  stream. 
This  produced  a  great  and  serious  distortion,  as  shown 
in  Fig.  15.  The  piar  at  its  base  spread  0.585  of  a  mitie 
IS. 


Tours 
in  the  movement  up  stream,  and  the  longitudinal  view  ap- 

{)eared  like  a  rampant  aroh.  The  accident  was  doubt- 
ess  due  to  the  overtttming  of  the  piles,  although  Inspector- 
General  de  Limay  expressed  the  opinion  that  the  more  im- 
mediate cause  was  due  to  the  failure  of  the  piles  on  account 
of  their  exposure  in  the  yard  too  long  before  they  were  used. 
The  bridge  waa  immediately  inspected  by  the  noted  en- 
gineer Forronet,  and  in  accordance  with  his  recommenda- 
tion several  of  the  other  piers  were  surrounded  with  piles 
gome  distance  from  the  foundation,  and  the  space  filled  in 
with  large  stones.  The  eighth  pier  was  immediately  recon- 
structed upon  the  ruins  of  the  old  one.  Perronet  also  sug- 
gested that  the  piles  be  relieved  of  a  portion  of  their  weight 
by  building  masonry  under  the  edge  of  the  foundation. 
He  also  showed  that  the  piers  might  Dare  been  relieved  of 
400,000  kilogrammes  by  making  the  intrados  the  arc  of  a 
circle,  Instead  of  elliptical.  The  bridge  settled  unequally 
at  other  points,  and  was  the  source  of  great  expense  in 
repairs.  Since  1835  several  of  the  pile  foundations  have 
been  injected  with  concrete.  The  unequal  settling  broke 
the  parapet  walls,  so  that  they  had  to  be  renewed.  The 
failure  to  make  a  suitable  foundation  for  this  heavy  struc- 
ture is  too  evident  to  make  comment  necessary.  On  the 
Eastern  Bengal  E.  R.,  where  it  crosses  the  Qorai  River, 
piers  wer«  constructed  of 
two  cylinders,  forming 
two  large  piers,  which 
were  37  feet  6  inches 
apart.  The  first  oyliuder 
was  sunk  80  feet  below 
low  water,  or  40  feet  into 
the  bed  of  the  river;  bat 
as  the  scour  waa  very 
deep  the  othen  were  sunk 
98  feet  Itelow  low  water. 
The  earth  within  the  cyl- 
inder waa  raised  by  a  flow 
of  water.  C  is  a  tal>e 
reaching  down  to  the 
earth,  B  the  level  of  the 
water  in  the  stream,  and 
A  the  height  of  the  water 
in  the  cylinder.  The  depth 
of  E  below  A  waa  a  head 
for  producing  the  flow. 
The  earth  was  stirred  by  a  rotating  tool  E.  (See  Traiu,  Intt. 
Sngineen,  vol.  xxiv.  p.  8.) 

A  novel  but  successful  process,  called  "  pneumatic,"  has 
been  largely  used  of  late  years  for  sinking  large  cylinders 
and  inverted  caissons  in  deep  water.  There  are  two  gen- 
eral methods — vis.  the  "vacuum"  and  the  "plenum." 
The  vacuum  process  consists  in  exhausting  the  air  fh>m  the 
cylinder,  thus  naing  the  pressure  of  the  atmosphere  upon 
the  top  to  force  it  down.  Exhausting  the  air  causes  the 
water  to  flow  into  the  cylinder  past  the  lower  edge,  thus 
loosening  the  soil  and  causing  the  cylinder  to  sink  rapidly. 
By  reversing  the  process  the  water  may  be  forced  out,  and 
then  by  suddenly  relieving  the  pressure  the  pile  will  sink 
again.  The  plenum  process  consists  in  forcing  air  into  the 
cylinder  or  vessel,  so  as  to  exclude  the  water,  and  farcing 
the  pile  down  by  a  load  which  is  placed  upon  it.  A  cage  or 
air-lock,  as  hereafter  described,  is  connected  with  the  main 
vessel  in  a  suitable  way,  and  so  constructed  that  men  may 
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Bridge. 
pass  through  it  into  the  main  vessel.  This  process  enable! 
the  workmen  to  remove  not  only  the  soil,  but  any  obstruc- 
tions, such  as  logs  or  boulders.  It  also  enables  the  engineer 
to  have  complete  control  of  the  sinking,  as  will  appear 
from  the  examples  hereafter  cited.  The  pneumatic  pro- 
cess (vacuum)  was  first  used  by  M,  Triger  in  sinking  a 
cylinder  65  feet  on  the  Loire  in  France,  It  was  for  a  shaft 
for  mining  purposes.  (See  Comptet  Btndtu  de  rAcadimit 
df  Seietua.)  Dr.  Potts  of  England  has  the  credit  of  being 
the  inventor  of  the  vacuum  process  for  sinking  piles  for 
bridges,  for  which  he  took  out  a  patent  in  184S,  Lord 
Dmmmond  took  out  the  first  patent  in  England  for  the 
;>/<iHim  process,  although  the  French  engineers  had  used 
an  air-look  aa  early  as  1838.*  The  vacuum  process  was 
ehiefiy  used  at  first,  but  in  many  cases  the  plenum  process 
was  resorted  to  in  order  to  remove  obstacles  which  were  met 
with  in  the  process  of  sinking,  until  it  was  found  that  it 
possessed  so  many  advantages  over  the  former  as  to  entirely 
supersede  it,  Thegeneralprinoiples  involved  in  theplenum 
process  are  shown  in  Fig.  17.    A  A  is  a  large  iron  cylinder 

which  is  represented 
as  already  sunk  some 
depth  into  the  earth. 
B  B  is  a  tube  through 
which  the  compressed 
air  passes  into  the  cyl- 
inder. E  is  an  air-lock, 
or  small  compartment, 
which  has  two  doon, 
both  opening  inward. 
When  the  cylinder  A  A 
is  filled  with  compress- 
ed air,  it  will  keep  the 
door  F  closed,  and  a 
free  passage  may  be  had 
through  the  door  C.  If 
F  is  opened  and  C  clos- 
ed, the  pressure  of  the 
air  insidf  will  keep  the 
latter  closed,  and  a  free 
passage  may  be  had 
through  the  former. 
The  main  object  of  fill- 
ing the  lower  part  with 
compressed  air  is  to 
force  the  water  out,  and 
keep  it  out,  so  that  men 
may  work  inside  the 
cylinder.  To  do  this  it 
is  only  necessary  to 
make  the  pressure  of 
the  compressed  air  per 
square  inch  equal  to 
that  of  the  water  out- 
side. When  this  is  done 
the  upward  pressure  of 
the  air  may  prevent  the  pile  from  sinking,  and  it  will  t>e 
necessary  to  place  a  load  upon  it  to  force  it  down.  In 
many  oases,  as  will  appear  hereafter,  permanent  masonry 

*  According  to  Ehgineering  (Apr.,  1872),  the  first  use  of  "com- 
pressed sir"  In  sinking  cylinden  for  ronndatlons  was  about 
1852,  at  the  Bocheeter  bridge,  England. 
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b  built  npon  the  oolamn  whilit  it  ia  being  Bunk.  To  enter 
the  tube,  the  lower  door  F  of  the  air-look  ia  olosed,  whilst 
the  lower  part  of  the  cylinder  ia  filled  with  oompreaaod 
air,  and  by  meana  of  a  stopoook  or  other  suitable  devioe 
the  eompreased  air  from  the  upper  part  ia  permitted  to 
flow  oat;  and  when  the  internal  air  ia  reauoed  to  the 
atmoapherie  preaaure,  the  door  0  ia  eaaily  opened  and  the 
workmen  may  paaa  in.  After  they  hare  paaaed  in  the 
door  i*  eloaed,  and  by  opening  another  stopcock  the  air  ia 
allowed  to  flow  from  the  lower  part  of  the  cylinder  A  into 
the  spaoe  B ;  and  aa  soon  as  equilibrium  is  restored,  the 
door  F  i»  easily  opened,  and  workmen  may  then  paaa  freely 
into  the  lower  part  and  proaeed  with  their  work.  The  ex- 
earated  material  may  be -raised  in  any  auitable  way  into 
the  upper  chamber  B,  and  then  by  cloaing  the  door  F  and 
opening  the  outer  paasage  C,  it  may  be  discharged.  Other 
methoda  will  be  given  in  the  following  examples. 

When  the  pneumatic  cylinder  cannot  be  extended  down 
to  rook,  or  even  to  nojielding  aoil,  ita  aupporting  power 
■ay  be  greatly  inoreoaed  by  enlarging  the  foundation  at  ita 
ban.  Thia  is  aooomplished  by  removing  the  soil  from 
oader  the  edge  of  the  cylinder  and  filling  the  space  with 
eonorete.  The  foundation  of  the  Harlem  bridge  in  Kow 
York  City  was  enlarged  in  thia  way.  The  aoil  waa  aandy 
and  very  looae,  and  the  workmen  found  it  difficult  to  re- 
saove  any  portion  of  the  aoil  without  its  oaring  in  and 
immediately  filling  the  apace  which  they  had  excavated; 
bat  after  a  few  experimenta  they  learned  to  manage  It. 
They  found  that  by  forcing  in  aome  polling-boards,  and 
removing  the  soil  underneath  them  as  quickly  as  possible, 
and  then  quickly  filling  the  spaoe  with  concrete,  they  could 
do  it  successfully.  They  would  remore  and  fill  only  a 
small  spaoe  at  a  time;  and  instead  of  removing  the  ad- 
jacent earth  immediately,  they  would  go  to  some  other  por- 
tioa  of  the  base  and  repeat  the  operation.  In  thia  way  the 
whole  base  waa  enlarged  from  6  feet  in  diameter  to  10  feet. 
In  a  similar  way  the  foundation  of  the  London  Chatham 
and  Dorer  railroad  bridge  at  Blaokfriars,  England,  waa 
enlarged  from  18  feet  to  21  feet  in  diameter. 

In  the  Harlem  bridge  the  piles  were  6  feet  in  diameter, 
and  oast  in  lengtha  of  10  feet.  The  air-look  was  of  the 
aame  diameter  as  the  cylinder,  and  6  feet  high.  The 
ralrea  or  man-holea  were  20  inchea  in  diameter.  The 
pilea  were  annk  iO  feet  below  the  anrfaca  of  the  water,  and 
30  feet  below  the  surface  of  the  river-bed.  A  tank,  which 
consisted  of  the  shell  of  a  steam-boiler,  was  placed  on  the 
shore  to  aerre  aa  a  reaerroir  for  the  compressed  air.  Thia 
was  connected  with  the  cylindrical  pile  by  means  of  flexible 
pipe.  The  air  in  the  pile  was  permitted  to  discharge  freely 
at  eertAin  timet  through  stopcocks,  causing  a  rapid  ainking 
of  the  pile.  By  means  of  a  stopcock  in  the  pipe  leading 
from  the  tank  the  movement  could  be  q  uickly  checked  when 
desired,  by  letting  the  air  flow  from  tne  tank  into  the  cyl- 
inder. In  a  pneomatic  foundation  in  the  Savannah  Birer, 
on  the  line  01  the  Charleston  and  Savannah  R.  R.,  the  work 
was  carried  on  similarly  to  that  at  Harlem,  but  the  progress 
of  the  work  waa  greatly  facilitated  by  the  use  of  a  second- 
ary air-lock  which  was  deaigned  by  the  engineer  in  charge. 
Thia  waa  ao  deaigned  that  the  excavated  material  which 
waa  bronght  into  the  main  air-lock  could  be  discharged  at 
any  time,  and  the  work  y^^  -„ 

go  on  without  interrup- 
tion. The  aecondary  air- 
loek  waa  inclined  like  a 
apont,aBd  had  an  outside 
and  an  inaide  door.  By 
cloaing  the  outside  doon 
and  opening  the  inaido 
one,  it  could  be  filled  with 
material ;  and  by  cloaing 
the  inside  and  opening 
the  ontaide  one,  the  ma- 
terial wonld  alide  ont.  In  < 
thia  way  the  discharge 
eooM  b«  almoat  eontin- 
nona,  and  the  progreaa 
which  was  made  in  exoa- 
Tating  and  ainking  waa 
nearly  three  times  that 
which  waa  made  by  meana  of  the  old  air-loek.  Ia  thia  case 
light  waa  anpplied  to  the  workmen  through  large  bulls'-eye 
glasses  whioh  were  placed  both  in  the  upper  and  lower  floors 
of  the  air-look.  The  progress  of  the  work  waa  farther  facili- 
tated by  foroing  the  sand  up  through  a  tube  by  means  of  the 
preatore  of  the  air  in  the  pile.  It  having  been  found  that 
the  preasnre  of  the  air  was  sufficient  to  force  the  material 
above  the  snrfaoe  of  the  water,  a  pipe  was  extended  from  the 
npper  end  of  the  pile  downward  to  near  the  soil  at  the  bot- 
tom, and  terminated  with  a  kind  of  telescopic  tube,  ao  that 
it  could  be  extended  or  ahortened  as  was  necessary  in  order 
that  the  lower  end  ooald  lie  continoaUy  under  the  aand  aa 


the  pile  moved  downward.  It  waa  neoaaaary  to  reduce  the 
section  of  the  mouth  of  the  pipe  at  the  lower  end,  so  as  to 
prevent  anything  from  entering  it  which  could  not  paaa 
freely  tbrough  the  pipe.  This  method  of  removing  the 
soil  waa  used  in  making  the  foundations  of  the  Omaha  and 
Learenworth  bridges,  and  to  aome  extent  in  the  East  River 
bridge.  It  ia  aometimea  difficult  to  keep  the  pneomatio 
pilea  rertical  aa  they  are  being  aunk.  Aa  soon  aa  they  begin 
to  incline,  efforts  should  be  made  to  bring  them  to  an  erect 
position.  This  may  sometimes  be  done  by  driving  wedges 
under  the  lowest  edge  of  the  cylinder,  and  then  auddenly 
relicTlng  the  air-pressure.  The  wedges  form  an  obstruc- 
tion, so  that  when  the  pressure  is  relieved  the  lower  aide 
will  aink  alower  than  the  other.  But  thia  is  not  always 
effectual.  The  engineer  of  the  Omaha  bridge,  in  order  to 
bring  the  tube  to  an  erect  position,  adopted  the  ingenioua 
plan  of  boring  several  holea  on  the  upper  side  of  the  tube 
and  letting  the  compressed  air  flow  through  them,  thus 
loosening  the  soil  on  that  side,  and  relieving  it  of  friction, 
and  thus  permitting  that  side  to  aink  the  fastest;  but  this 
did  not  always  effect  the  desired  object.  In  the  Omaha 
bridge  strong  levers  were  tried  for  the  purpose  of  drawing 
the  tube  into  an  erect  position.  A  heavy  pull  was  thus 
brought  to  bear  whilst  the  pile  was  sinking,  out  with  very 
little  effect.  While  sinking  one  of  the  piles  in  the  Savan- 
nah River  holes  were  bored  on  the  npper  side,  as  in  the 
Omaha  bridge,  and  levers  used  at  the  same  time,  without 
bringing  it  to  an  erect  position ;  but  at  the  same  time  that 
both  these  applianooa  were  used  the  npper  end  was  beaten 
with  a  ram,  and  the  erect  position  was  quickly  secured. 
The  jar  produced  by  the  ram  appeared  to  loosen  the  aoil, 
and  gave  great  effect  to  the  other  means  which  were  used. 
It  has  been  ascertained  that  concrete  will  harden  very 
slowly  under  great  pressure,  and  it  has  been  ouestioned 

whether  it  will  ever  be- 
oome  very  hard.  The 
hardening  has  been 
greatly  facilitated  in 
such  cases  by  using  a 
porous  brick  in  a  dry 
state,  instead  of  stone, 
aa  was  done  at  Szegedin, 
Hungary;  and  also  by 
inserting  in  the  body  of 
the  concrete  ^-inch  gas- 
pipes,  aa  was  done  by 
the  chief  engineer,  Hc- 
Alpine,  at  the  Harlem 
bridge,  the  object  being 
to  permit  the  compress- 
ad  air  to  diffuse  itself 
throughout  the  mass  of 
the  concrete.  In  aome 
caaea  in  Europe  double 
Ur-looka  hare  been  naed, 
snoh  as  at  the  Szegedin 
bridge  orer  the  river 
Theiss,  Hungary  (Fig. 
19),  for  the  purpose  of 
aaring  time ;  nut  aa  they 
are  not  as  serviceable  as 
i;  the  supplementary  air- 
look  used  in  the  Savan- 
nah River,  it  is  only  ne- 
oeaaaiy  to  refer  to  them 
aa  an  hiatorical  fact. 
Each  air-lock  is  substan- 
tially the  same  aa  the 
single  ones  before  de- 
scribed. The  material  ia 
lifted  into  them  alter- 
nately, and  discharged 
from  one  whilst  the  other 
is  receiving  ita  load.  In 
the  bridge  over  the  river 


LoHorrcDiNAL  Skctios  of  Pii.b  A, 
bell  or  working-chamber  B,  and 


air-locks  C,  D,  used  on  the  bridge  Theiss  at  Szegedin  each 
at  Ssegedin  over  the  river  Theiss,  pier   was    composed     of 

S^Ti'iq«^ibri:^'tu^of"a1?:r,  p"f'  ",<""-" 

lock:  C.  elevation  of  air-lock,  D,  n''ed  «"■>  b6ton,  and 
longitudinal  section  of  al>lock ;  each  supports  one  track 
M,  bolstlng-gear  in  the  bell ;  N,  of  the  railroad.  The  soil 
holstlng-gear  for  air-lock  ;  W,  ,„  alluvial,  in  alternate 
counterpoise  to  eompreased  air.       ^^^^^^  „,  .^^^  ,„j  ^^„, 

paotclay  for  an  indefinite  depth.  The  piles  were  sunk  about 
30  feat  below  the  surface  of  the  bed,  or  40  feet  below  the 
surface  at  low  water.  Twelve  piles  were  driven  into  the  bot- 
tom of  the  columns  to  the  depth  of  20  feet  below  the  bottom. 
To  provide  against  a  scour,  sneeting-piles  were  driven  about 
2  feet  from  the  pier  and  completely  around  it,  and  the 
spaoe  filled  with  concrete ;  and  in  addition  a  large  quan- 
tity of  stones  was  put  outside  the  piles,  extending  outward 
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kboat  10  feet  from  the  pile«.  The  eonerete  for  thit  atrne- 
tnro  was  mixed  by  meonanicBl  meatiB.  A  wooden  cylinder 
abont  foar  feet  in  diameter,  which  was  firmly  hooped  on 
the  outside  and  lined  with  sheet  iron  on  the  inside,  was 
supported  on  an  axis  which  was  inclined  Ath  to  the  hoiison, 
and  made  to  revolro  by  means  of  a  belt  from  a  steam-en- 
gine, making  from  15  to  20  reTolutiona  per  minute.  The 
cylinder  was  fed  through  a,  hopper  at  the  upper  end,  and 
its  contents  disclutrged  at  the  lower  end  thoroughly  mixed. 
Fio.  20. 


Tho  centre  pier  of  Saltaah  bridge,  on  the  Cornwall  Rail- 
way, England,  was  sunk  to  a  greater  depth  by  the  plenum 
process  than  any  pier  which  had  been  preriously  sunk  by 
this  method.  This  bridge  crosses  the  nrer  Tamar  at  Salt- 
ash,  about  3  miles  above  Plymouth.  The  site  for  this 
bridge  was  selected  in  1845,  but  the  bridge  was  not  begun 
until  1853.  The  two  river-spans  are  each  455  feet.  The 
centre  pier  (Figs.  20  and  21)  carries  one-half  of  each  of 
these  spans.  It  consists  of  a  column  or  oiroular  pillar  of 
solid  masonry  35  feet  in  diameter,  and  96  feet  high  from 
the  rook  on  which  it  rests  to  above  high  water.  Upon  this 
are  placed  four  octagonal  columns  of  oast  iron  10  feet  in 
diameter,  carried  up  to  a  height  of  100  feet  above  high- 
water  mark.  The  pres- 
sure on  tho  bottom  of  Fio.  21. 
the  pier  is  abont  10  tons 
per  square  foot,  includ- 
ing the  load  upon  the 
bridge.  The  character 
of  the  bod  of  the  stream 
and  the  slope  of  the 
rooky  bottom  were  de- 
termined by  means  of  175 
borings  made  through  a 
eylinder  which  was  0  feet 
in  diameter  and  85  feet 
long.  The  cylinder  was 
nsed  on  account  of  the 
great  velocity  of  the 
stream  and  the  rise  and 
fall  due  to  the  tides.  It 
was  stung  between  two 
gun-brigs,  and  when  in 
the  desired  place  it  was 
sunk  a  few  feet  into  the 
mud,  and  kept  in  position 
whilst  the  borings  were 
made.  In  this  way  it 
was  fotiod  that  the  sur- 
face of  the  rock  where 
the  pier  was  to  be  estab- 
lished was  very  irregular, 
but  bad  a  general  slope, 
as  shown  in  Figs.  20  and 
21.  A  wrooght-iron  cyl- 
inder of  boiler  plates,  37 
feet  in  diameter  and  80 
feet  in  length  and  open 
at  the  bottom,  was  con- 
structed on  the  shore, 
floated  to  the  place  where 
the  pier  was  to  be  made, 
and  sunk  through  tho 
mad  to  the  rock.  It  was 
with  some  difficulty  that  the  cylinder  was  brought  to  a  full 


bearing  and  to  an  upright  position.  Within  the  large  cyl- 
inder was  a  10-feet  eylinder,  placed  concentrically  with  the 
former,  and  the  two  thoroughly  connected  by  means  of  tie- 
Tods;  and  within  this  was  a  6-feet  cylinder.  The  lower 
end  of  tho  cylinder  was  provided  with  an  annular  space 
about  four  feet  wide  and  divided  into  13  air-tight  compart- 
ments which  were  connected  with  the  6-feet  air-eylinder 
extending  through  and  to  the  top  of  the  10-feet  eylinder. 
The  lower  compartments  were  covered  with  a  dome-like 
partition  at  about  the  height  of  the  mud.  It  was  sup- 
posed that  the  mud  would  prevent  the  inflow  of  water,  but 
It  was  found  necessary  to  resort  to  air-pressure  to  keep  it 
out.  The  water  and  mnd  were  first  removed  from  the  air- 
space, and  a  ring  of  granite  ashlar  masonry  4  feet  thick 
and  about  7  feet  high  was  put  in  place,  as  shown  in  Fig. 
23.  In  attempting  to  pump  out  the  water  and  mud  ft*om 
beneath  the  dome,  it  was  found  that  there  was  a  leak  of 
such  magnitude  that  it  was  neeessary  to  nse  air-pressure 
again.  The  rock  was  finally  reached,  and  dressed  to  a 
level  snrface.  Before  the  air-pressure  was  applied,  about 
750  tons  of  ballast  was  put  upon  the  cylinder  to  prevent 
its  floating,  part  of  which  was  placed  above  the  dome,  and 
a  part  on  the  upper  deck,  as  shown  in  the  figure ;  and  to  add 
to  the  security  in  ease  there  was  a  sudden  inflow  of  water, 
the  cylinder  was  anchored  vertically  to  the  rock  by  means 
of  tie-rods  and  lewis  bolts.  The  masonry  was  then  bnilt 
up  to  the  springing  lino  of  the  dome,  after  which  the  dome 
was  cnt  away,  as  well  as  the  lower  part  of  the  10-feet  cyl- 
inder, and  tiie  masonry  was  carried  upward,  having  a 
diameter  abont  2  feet  less  than  that  of  the  upper  part  of 
the  cylinder.  When  the  masonry  reached  the  height  of  the 
surface  of  the  water,  tho  upper  section  of  tho  cylinder  was 
unbolted  from  the  lower,  and  the  npper  portion  was  re- 
moved, leaving  the  lower  portion  undisturbed. 

The  foundation  of  the  Korono  bridge  in  Russia  is  sim- 
ilar to  several  others  which  were  built  on  the  railway  be- 
tween Warsaw  and  St.  Petersburg.  The  materials  being 
mostly  shipped  from  foreign  oountrica,  economy  in  tho 
plans  was  especially  studied.  The  air-chamber  D  was 
made  as  small  as  possible,  and  all  the  cylinder  above  it 
was  made  water-tight  by  having  all  ita  joints  packed  with 
rubber.  The  air-chamber  was  made  of  wrought-iron  in- 
verted plates,  and  the  cylinder  above  it  of  cast  iron,  and 
where  tney  were  expoaed  to  shocks  they  were  2^  inches 
thick.  The  diaphragm  was  made  in  sections,  so  that  it 
could  be  easily  removed.  Thia  bridge  had  four  pilea,  each 
11  feet  6  inches  in  diameter,  sunk  to  a  depth  of  39  feet  be- 
low low  water  through  granitic  sand.  The  two  upper  piers 
are  to  aupport  an  ice-breaker.  The  eylindcra  whicn  compose 
the  pile  were  generally  made  of  oast  iron,  bolted  together  in 
sections.  In  the  construction  of  the  Hermitage  wharf  on 
the  Thamea,  England,  aponite  (Ranaom'a  artificial  stone) 
was  uaed.  It  was  made  into  cylinders  8  feet  in  diameter 
and  9  inches  thick.  It  cost  from  one-half  to  three-fourths 
as  much  as  iron,  and  waa  used  with  good  success. 

Pneumatie  Cai—ont. — The  eaaential  difference  between 
the  pnenmatio  pile,  as  above  described,  and  a  pneumatic 
caisson,  is  one  of  degree  rather  than  one  of  quality,  the  lat- 
ter being  sufficiently  large  to  envelop  the  entire  masonry 
of  the  pier.  In  ordinary  oases  the  pier  is  sunk  to  the  re- 
quired depth  before  it  ia  filled  with  concrete  or  maaonry, 
but  in  the  caiaaon  the  masonry  ia  built  upward  while  the 
whole  pier  ia  being  sunk  downward,  the  masonry  thus  form- 
ing the  load  for  forcing  the  caiason  into  tho  soil.  The  gen- 
eral arrangement  of  the  parts  Is  ahown  in  Fig.  22.  The 
lower  portion.  A,  ia  a  large 
Fio.  22.  Compartment  in  which  the 

laborera      excavate      the 
C  I  earth.      The  ontside  wall 

ia  atrong  enough  to  resist 
the  inward  pressore  of  the 
water  and  soil.  Its  lower 
edge  is  made  compara- 
_  tively  thin,  ao  as  to  force 
^  itself  more  easily  into  the 
soil.  The  roof  is  suffi- 
ciently strong  to  aupport 
all  the  masonry  which  will 
be  put  upon  it.  The  air- 
bells  C  C  contain  double 
air-Iocka,  as  before  ex- 
plained. D  D  are  cylin- 
drical paFsages  to  form 
a  communication  between 
the  air-bells  and  the  lower 
compartment.  The  work- 
men paaa  up  and  down 
the  passages.  D  D.  The 
air-locks  are  not  always 
placed  at  the  upper  end  of 
the  communicating  shafts,  but  in  many  important  structures 
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of  resent  dste  they  hare  been  pUoed  at  the  lower  end  of 
the  pMsage,  and  an  made  to  open  direetly  into  the  lower 
eompartment.  The  ezearated  material  is  sometimei  railed 
through  thafta  whioh  are  deaigned  especially  for  that  pur- 
poie.  Id  a  bridge  at  Nantes  caoh  air-loclL  was  dirided  Into 
three  oompartraenta— one  for  the  workmen  to  pass  throogh, 
whieh  would  oontain  four  at  a  time ;  one  for  the  barrowi 
by  whieh  the  exoarated  soil  was  removed)  and  one  for  the 
eottorete  whieh  was  to  fill  np  the  lower  working  chamber 
after  the  excavation  was  completed.  In  the  bridge  at 
L'Orient,  over  the  Schorff,  the  oaissons  were  mado  of  sheet 
iron,  in  tones  which  decreased  in  thickness  from  the  top  to 
the  bottom,  but  as  they  were  not  properly  braced,  they  be- 
came distorted  on  account  of  the  external  presiare  of  the 
water.  The  caissons  were  abont40  feet  long  and  12  feet 
wide.  The  bells  or  air-locks  were  10  feet  high  and  8  feet 
in  diameter.  The  lower  compartment  was  aboat  10  feet 
high,  and  the  cylinders  which  formed  the  oommnaioation 
with  it  were  2i  feet  in  diameter. 

Tag  Brid^. — This  English  bridge,  bnilt  in  1873,  has  89 
spans,  and  is  10,320  fbet  firom  shore  to  shore.    The  pier 

Fio.  23. 


Sinking  the  Caissons. 


shown  in  Fig.  23  is  composed  of  two  columns,  which  are  so 
joined  at  the  bottom  as  to  form  one  large  eompartment 
nnder  the  whole  pier.  At  first,  single  colomna  were  used, 
and  snnk  separately,  but  their  bases  were  so  narrow  that 
several  of  them  overturned  whilst  they  were  being  sunk  j 
bat  no  snch  difficulty  was  experienced  after  their  bases  were 
joined  as  shown  in  the  figure.  The  base  of  the  lower 
chamber  is  made  of  wrought  iron,  and  is  22  feet  7  inches 
long,  10  feet  6  inches  wide,  and  3  feet  high.  This  is  sur- 
mounted by  a  conical  cast-iron  frame  b  feet  high,  and  form- 
ing a  flange  2  feet  t  ioshes  wide,  upon  which  the  masonry 
was  built.  The  body  of  the  cylinders  is  made  of  cast  iron, 
f  of  an  inch  thick,  9  feet  6  inches  in  diameter,  and  in  sec- 
tions about  4  feet  long.  These  were  surmounted  with  air- 
locks whieh  had  supplementary  locks  for  discharging  the 
material.  One  set  of  air-looks  was  made  to  answer  for  all 
the  piere  by  removing  them  from  one  to  the  other  as  needed. 
A  spaee  of  about  2  inohea  was  left  between  the  masonry  and 
the  inside  of  the  cylinder,  which  was  afterwards  filled  with 


concrete.  A  cylindrical  space  of  about  i  feet  diameter  waf 
left  inside,  through  which  the  workmen  passed  from  the  lower 
chamber,  and  through  whioh  also  the  excavated  material  was 
raised.  After  the  pier  was  sunk  to  a  permanent  position,  the 
lower  chamber  was  filled  with  concrete,  in  the  proportion  of 
1  of  sand  to  3  of  broken  stone.  Concrete  was  run  in,  so  as 
to  thoroughly  fill  all  the  space  about  the  flanges  carrying 
the  masonry,  after  which  the  cylindrical  passage  was  filled. 
The  pien  were  first  built  np  15  feet  high  near  the  shore, 

Fig.  24. 


Floating  the  Fien  Into  Position. 


and  the  pontoons,  which  carried  a  set  of  girders,  floated 
over  them  at  high  tide;  and  as  the  tide  lowered  the  girders 
were  left  hanging  upon  brackets  which  were  attached  to 
the  piers,  and  the  pontoons  were  floated  away.  The  piers 
were  then  built  upward  to  such  a  height  that  the  top  would 
be  above  water  when  the  piers  rested  upon  the  Dottom. 
The  girden  were  then  connected  by  tha.wrought-iron  lower- 
ing chains  to  the  wroogbt-iron  links  near  the  bottom,  as 
shown  in  the  figure.  The  pontoons  were  then  floated  under 
the  girden  at  low  tide,  and  as  the  tide  raised  the  whole 
were  floated,  and  towed  to  their  permanent  position.     The 

fiontoons  were  then  anchored,  and  the  piers  wore  gradually 
owered  by  means  of  hydraulic  rams  wliich  were  placed  on 
the  girders.  These  rams  had  a  stroke  of  12  inches.  As 
the  lowering  proceeded,  links  whioh  were  about  4  feet  long 
were  added.  The  lowering  took  place  during  ebb  tide,  and 
aa  it  snnk  into  the  bottom  it  was  carefully  watched  to  see 
if  It  retained  its  vertical  position.  If  it  did  not,  the  hy- 
draulic pumps  were  set  to  work  to  bring  it  into  the  proper 
position.  As  it  moved  downward  it  was  steadied  by  chains 
wlfich  were  attached  to  the  last  pier  which  was  finished, 
and  extended  to  the  one  being  sunk,  and  also  by  means  of 
two  hydraulic  telescopic  legs. 

KeU  Bridge. — The  foundations  of  the  bridge  built  in 
18&9  over  the  Rhine  at  Kehl  (Figs.  25  and  26)  were  mado 
upon  four  oaissons,  whioh  in  the  first  foundation  were  in- 
dependent, but  afterward  they  were  bound  together,  so  as 
to  make  one  caisson  having  fonr  compartments.  Each  of 
these  compartments  had  t£cir  tubes  leading  upward,  the 
central  one  being  nearly  b  feet  in  diameter,  and  kept  con- 
stantly full  of  water ;  and  the  other  two,  each  3  feet  3  inches 
in  diameter,  were  supplied  with  ladders  and  winches,  and 
served  merely  as  passages  for  the  workmen.  The  air-tnbes 
were  used  alternately — one  being  used  whilst  the  other  was 
being  lengthened.  The  compressed  air  kept  the  water  out 
of  the  caissons,  whilst  workmen,  passed  down  and  standing 
upon  temporary  floors,  excavated  the  material  and  fed  it 
under  the  central  tube,  where  it  was  dredged  and  raised  to 
the  surface.  Each  of  the  piers  was  sunk  to  the  depth  of 
65  feet  and  9  inches  below  low  water.  The  first  was  put 
down  in  55  working  days,  the  second  in  31,  the  third  in 
25,  and  the  last  in  24.  In  some  of  the  oaissans  the  wrought 
iron  forming  the  rim  was  buckled  by  the  external  pressure. 
This  was  provided  against  by  brick  arches  which  were 
built  between  the  sides.  The  masonry  was  advanced  so 
that  its  weight  was  kept  slightly  in  excess  of  the  friction. 
The  plan  adopted  in  making  these  foundations  was  found 
to  be  a  very  great  improvement,  in  regard  to  cost  and  facil- 
ity of  construction,  over  that  of  separate  tubes,  and  marks 
a  new  era  in  the  construction  of  pneumatic  foundations. 
In  making  the  foundations  for  the  bridge  over  the  Rhone 
at  La  Voulte  the  working  chamber  was  a  single  compart- 
ment, instead  of  being  divided  into  several.  The  materials 
were  raised  by  a  single  dredge  plaoed  at  the  centre  of  the 
pier.  In  this  bridge,  as  well  as  in  the  Kehl,  the  oaissons 
were  regulated  in  their  descent  by  means  of  chains  and 
screws  whioh  were  attached  to  the  external  frame. 

St.  Louit  Bridqe. — The  shifting  character  of  the  bed  of 
the  Mississippi  River,  and  the  great  depth  of  the  scour. 
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LoDgitadloal  Seotion :  Shore  Pl«r  of  Kehl  Bridge  (French  Me). 
Fiaat. 


Cron-Sectlon:  Shore  Pier  of  Kehl  Bridge  (French  side). 


make  the  establiihment  of  permftDent  foundatloni  in  it 
▼ery  difBoalt.  The  rook  underlying  the  river  opposite  St. 
Louis  dips  to  the  eastward,  the  depth  at  the  W.  abatment 
being  only  13  feet  below  extreme  low  water,  while  at  the  B. 
abutment  it  is  04  feet,  and  136  feet  below  high-water  mark. 
There  are  two  piers  in  the  Iwdy  of  the  stream,  whioh  are 


essentially  alike,  except  that  the  easterly  one  Is  deeper  than 
the  other.  (See  Bridoiss.)  They  were  built  in  a  large 
caisson  (Fig.  37),  having  one  large  air-oompartraent  in  the 
base,  where  the  workmen  excavated  the  material.  This 
compartment  was  S  feet  high,  the  sides  being  of  f-inoh 
plate  iron  for  the  larger,  and  j-inoh  for  the  smaller  pier. 
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Two  nunlre  timber  beami  or  pilot  C  C  war*  built  np  fVom 

the  auid  for  supporting  the  roof  of  the  ohamber.  The  roof 

Fio.  27. 


SccTiOK  or  KAsrr  Pikb  and  CAiaaos,  ahoTiog  the  interior  of 
the  mala  entraoce^haft  and  aiiw;hamber,  and  the  working 
of  one  of  the  sand-pumpa,  Illinois  and  St.  Louis  Bridge :  A, 
air4ocka;  B,  air-chamber;  C,  timber  girder;  D,  disch^Be  of 
sand-pump;  E,  aand-pumpa ;  F,  main  entrance-shaft;  Cr,Bide 
shaft ;  B, Iron  en?elape ;  I,  bracing  for  shell. 

was  composed  of  1-inoh  plate  iroiu  Orer  this,  and  running 
tiansrersely  to  the  timber  beams,  are  thirteen  iron  girders, 
L,  which  are  riveted  to  the  roof.  The  masonry  rests  upon 
the  girders.  The  bottom  was  exeaTatad  as  evenly  as  possi- 
ble all  over,  so  that  the  timber  beams  and  sides  of  the 
caisson  would  sink  evenly.  There  were  openings  through 
the  wooden  beams,  so  Uiat  communication  could  be  had 
with  all  parts  of  the  chamber.  The  support  given  by  the 
timbers,  the  buoyant  force  of  the  air,  and  the  friction  npon 
the  sides  were  the  only  means  relied  upon  to  sustain  the 
pier  daring  its  gradual  descent  to  the  rock.  The  air-loeks 
AAA  were  loeated  in  the  roof  of  the  air-ohamber,  and 
eommnnioation  was  had  with  them,  through  brick  wells 
F  Q,  thus  avoiding  the  necessity  of  adding  new  Joints  un- 
der the  looks  as  the  sinking  advanced.  The  sand  was 
forsed  out  at  D  by  means  of  a  sand-pump  placed  at  the 
lower  end  of  the  tube  at  B.  The  sand-pumps  were  de- 
signed especially  for  this  work  by  the  engineer,  Capt.  Eads, 
and  were  operated  by  means  of  a  stream  of  water  which 
was  forced  through  them  in  the  well-known  way.  The 
east  abutment  (Figs.  28  and  29)  differs  in  several  of  its 
Fio.  28. 


Caisms  fob  East  Abutuevt,  St.  Louis  Beidoe  :  I, main  shaft; 
K,  side  shafts;  L.  pipes  for  air  and  sand-pumps ;  M,  iron  sir- 
ders;  N  N,  Itoq  deck;  O,  air-locks;  P,  air-chamber ;  Q,  tim- 
ber girders ;  R,  timber  deck ;  B  B,  iron  envelope ;  T,  timber 
sides. 

details  from  the  piers.     It  is  especially  noted  as   being 


process.  When  it  touched  the  rocky  bottom  it  was  110 
feet  below  the  upper  surface  of  the  water  in  the  river.  The 
main  shall  had  two  air-locks  at  its  lower  end,  each  8  feet 
in  diameter,  having  about  four  times  the  capacity  of  those 
used  in  the  piers.  There  were  also  two  other  shafts  and 
ur-Iooks,  which  wore  used  for  additional  security.  Every 
Fie.  29. 


Caosoh  rOB  East  Abcthknt  oh  thk  Illinois  and  St.  Louis 
Bridor  :  1,  main  shaft ;  K,  side  shafts ;  L.  pipes  for  air  and 
sand-pumpe;  M,  Iron  rlrders;  M  M,  Iron  deck  ;  O,  air-locks; 
F,  air-chamber;  Q,  timber  girders;  R,  timber  deck ;  S  8,  iron 
envelope ;  T,  timber  sides. 

precaution  was  taken  to  secure  the  safety  of  the  workmen. 
Telegraphic  communication  was  established  between  the 
top  of  toe  masonry  in  the  pier  and  the  large  oompartment 
at  the  base.  Previous  experience  had  raised  a  donbt  in 
the  minds  of  many  whether  workmen  could  endure  a  pres- 
sure of  over  three  and  one-half  atmospheres  above  that  of 
the  ordinary  atmospheric  pressure;  but  it  was  found  that 
by  making  frequent  changes,  not  keeping  them  in  the  com- 
pressed air  for  more  than  one  hour  at  a  time,  they  suffered 
out  little  inconvenience.  But  several  who  remained  in  sev- 
eral hours  under  a  much  less  pressure  were  paralysed,  and 
a  few  died  from  the  effects  of  the  oonflnement. 

In  all  the  preoeding  cases  to  which  we  have  referred  the 
walls  of  the  caisson  which  enclosed  the  masonry  were  ex- 
tended upward  so  as  to  ezdnde  the  water,  but  in  the  E. 
rier  and  E.  abutment  they  were  extended  upward  only 
2  or  15  feet  above  the  roof  of  the  air-cbamber.  The 
sides  of  the  roof  of  the  chamber  having  been  made  prae- 
tically  water-tight,  It  was  only  necessary  to  make  the  snafls 
water-tight  to  exclude  water  from  the  chamber.  This  was 
done  by  lining  them  with  white  pine  pieces,  which  were  ar- 
ranged like  the  staves  of  acask,  and  were  10  inches  thick  at 
the  lower  end,  and  gradually  diminished  to  3  inches  at  the 
top.  Candles  and  oil  lamps  burned  nincb  more  rapidly  in  tbe 
compressed  air  than  nsnai,  and  it  was  very  difficult  to  ex- 
tinguish them.  It  was  found,  also,  that  if  the  clothes  of 
the  workmen  caught  fire,  it  was  difficult  to  extinguish  them, 
although  they  were  of  woollen  material.  It  was  therefore 
thought  advisable  to  enclose  the  lamps  in  a  very  strong  glass 
case  or  vessel  which  communicated  freely  with  the  external 
FiQ.  80.  *■"!  snd  then  admit  com- 

pressed air  into  the  vessel 
through  an  air-cock,  so 
that  the  supply  could  be 
limited.  Aoock  in  thetube 
leading  to  the  external  air 
enabled  them  to  prevent 
the  escape  of  the  air  whilst 
changing  a  lamp  or  sup- 
plying oil.  After  the  E. 
pier  reached  the  rock  the 
air-chamber  was  filled  with 
concrete.  In  the  E.  abut- 
ment all  depressions  in  the 
rook  were  illled  with  con- 
crete, so  as  to  make  an 
even  bearing  surface,  and 
it  was  continued  np,  so  as 
to  prevent  the  possibility 
of  water  ever  washing  under  it;  and  then  the  entire  space 


Digitized  by 


Google 


252 


FOUNDATION. 


maining  spaoe  wag  rammed  full  of  oonorete.  This  greatly 
cheapened  the  prooeas  of  filling,  and  it  wai  Buppoied  to 
be  as  good  as  if  it  were  all  conorete.  The  piers  of  the 
iron  bridge  over  the  Missouri  Rirer  at  St.  Joseph,  Mo., 
were  sunk  to  solid  rook  by  the  pnoumatio  process — a  depth 
of  50  feet  below  the  surface  of  the  water.  The  walls  of  the 
caisson  wer«  composed  of  three  layers  of  timbers.  In  the 
outer  layer  the  timbers  were  nearly  vortical,  and  placed 
close  side  by  side.  In  the  next  layer  they  were  horizontal, 
and  terminated  1  foot  higher  at  the  bottom  than  the  outer 
ones.  The  inner  layer  had  its  timbers  parallel  to  the  other, 
but  terminated  2  feet  above  the  outer  ones.  These  were 
firmly  bolted  to  each  other.    This  arrangement  of  stepping 


at  the  lower  edge  enabled  them  to  regulate  the  descent 
better  than  if  it  were  square  on  the  bottom.  If  the  ma- 
terial was  hard,  they  would  excavate  under  the  edge,  so 
that  it  could  force  its  way  more  easily.  If  it  was  soft, 
they  would  leave  more  material  under  the  edge,  thus  giv- 
ing it  a  broad  bearing  surface  to  check  its  progress. 

Salt  River  Bridge. — (For  a  description  of  this  bridge  see 
East  River  BniDOE.)  The  foundations  on  the  Brooklyn  and 
New  York  sides  are  substantially  alike.  Each  was  built  upon 
a  large  caisson  and  sank  by  the  pneumatic  process.  The 
Brooklyn  caisson  is  IBS  feet  long  fay  102  feet  wide.  The 
New  York  one  is  172  feet  long  by  102  feet  wide.  The 
lower  edges  of  the  sides  are  V-shaped,  and  are  t  f^  thick 
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where  they  join  the  roof,  sloping  down  to  a  ronnd  edge. 
The  inner  slope  is  45°,  and  the  outer  is  10°.  The  lower  edge, 
or  shoe,  is  formed  by  a  semicircular  casting,  protected  by 
a  sheet  of  boiler  plate,  extending  np  3  feet  on  the  sides. 
A  heavy  oak  sill,  2  feet  square,  rests  directly  on  this  cast- 
ing. The  succeeding  three  courses  are  of  yellow  pine,  and 
are  laid  lengthwise ;  after  which  the  alternate  ones  are  head- 
ing courses.  The  whole  V  is  thoroughly  held  together  by 
means  of  screw-bolts  and  drift-bolts.  In  addition  there 
are  heavy  angle-irons  uniting  the  V  to  the  roof.  The  im- 
mediate roof  is  composed  of  five  courses  of  12-inch  square 
yellow  pine  sticks,  laid  close  together,  bolted  sideways 
and  vertically,  and  having  a  set  of  bolts  running  through 
the  whole  of  the  five  courses.  The  caisson  was  made  air- 
tight, as  far  as  practicable,  by  completely  covering  it  with 
tin  between  the  third  and  fourth  courses,  and  extending 
it  down  on  the  sides  to  the  shoe.  The  tin  on  the  out- 
side was  protected  by  a  sheeting  of  yellow  pine.  Before 
the  tin  was  put  on,  the  seams  were  caulked  inside  and 
out  for  a  depth  of  i  inches.  The  space  between  the  tim- 
bers was  filled  with  hot  pitch  and  grout,  and  the  inside 
of  the  air-chamber  was  coated  with  an  air-tight  varnish. 
The  excavated  material  was  mostly  raisod  through  water- 
shafts.  There  were  two  of  these  in  each  caisson,  7  feet  by 
B  feet  8  inches,  made  of  8  boiler  plate  properly  stiffened. 
They  were  open  at  the  top  and  bottom,  the  lower  ends 
being  21  inches  below  the  edge  of  the  caisson,  and  the  up- 
per end  being  kept  constantly  above  the  upper  surface  of 
the  masonry.  The  pressure  of  the  air  within  the  caisson 
kept  the  column  of  water  in  the  shafts  at  the  same  height 
as  the  water  in  the  river.  The  excavated  material  was 
thrown  by  the  workmen  into  the  depression  beneath  the 
water-shaft,  from  whence  it  was  taken  by  a  dam-shaped 
dredge  and  raised  through  the  water-shaft  to  the  top  of  the 
masonry,  from  whence  it  was  removed.  Much  material  was 
blown  out  through  vertical  pipes  by  the  pressure  of  the  air 
in  the  caisson,  as  before  described.  The  air-locks  were 
placed  at  the  lower  ends  of  the  entrance  shafts,  and  were 
constructed  in  the  usual  manner.  As  soon  as  the  caisson 
was  put  in  place,  several  courses  of  stone  were  built  upon 
it  to  sink  it  to  the  bottom.  Air  was  then  forced  in  to 
expel  the  water.  As  the  tide  rose  it  would  tend  to  float 
the  caisson ;  one  end  would  rise  and  let  a  quantity  of  air 
escape,  which  would  permit  the  caisson  to  sink  again,  but 
would  leave  a  foot  or  more  of  water  on  the  bottom.  The 
air  wonid  soon  expel  the  water,  and  the  operation  would 
be  repeated.  The  soil  was  very  full  of  boulders,  most  of 
them  so  large  that  they  hod  to  be  split  before  they  could 
be  removed.  After  the  oais!<on  was  sunk  a  depth  of  25  feet, 
they  were  blasted  by  means  of  gunpowder  without  dam- 
age. Boulders  under  the  shoe  were  sometimes  removed 
by  drilling  a  hole  through  them,  and  putting  in  a  charge 
of  powder  and  blowing  them  bodily  into  the  chamber. 
Boulders  were  found  14  feet  long  and  5  feet  in  diameter. 


On  the  Brooklyn  side  the  dredges  which  worked  in  the 
water-shafls  were  unable  to  dredge  the  native  soil  at  the 
bottom  of  the  shaft.  Whenever  this  occurred,  the  shaft  was 
closed  at  the  top  and  the  air  entered  above  the  water,  driv- 
ing it  down  into  the  air-chamber,  and  a  pit  with  sloping 
sides  was  exoavat«d  by  hand-labor.  The  pit  was  then  filled 
with  water,  and  the  air  in  the  shaft  allowed  to  escape  grad- 
ually, until  the  column  of  water  balanced  the  pressure  of 
the  air.  Once  the  dam  about  the  pit  washed  away,  and  let 
the  water  fall  below  the  end  of  the  shaft,  and  all  the  com- 
pressed air  suddenly  escaped  from  the  caisson.  It  took 
with  it  water,  mud,  and  stones,  and  produced  a  frightful 
noise,  but  caused  no  damage.  The  roof  of  the  Brooklyn 
caisson  once  caught  fire.  The  compressed  air  caused  it  to 
bum  vigorously,  and  it  was  found  impossible  to  extinguish 
it  by  ordinary  means.  Carbonic  acid  gas  produeod  but 
little  effect  upon  it,  and  it  was  found  necessary  to  com- 
pletely fill  the  caisson  with  water;  which  was  safely  done. 
After  the  caissons  were  sunk  to  the  depth  required,  they 
were  filled  with  concrete,  consisting  of  1  part  of  Rosendale 
cement,  2  of  sand,  and  4  of  small-aized  gravel.  The  sand 
and  cement  were  mixed  above  and  passed  through  one 
shaft,  and  the  gravel  throngh  the  other.  The  cement  was 
built  up  in  bulkheads  all  around,  only  4  or  5  feet  in  thick- 
ness, and  as  they  approached  the  roof  they  were  filled  up 
on  the  back  side  first,  leaving  a  sloping  upper  surface,  and 
the  remaining  space  thoroughly  rammed  full  with  flat-faced 
iron  rammers.  The  Brooklyn  caisson  was  founded  on  a 
firm,  compact  subsoil  at  a  depth  of  50  feet  below  the  sur- 
face of  the  water,  and  the  New  York  one  also  rests  on  a 
very  compact  stratum,  2  or  3  feet  thick  on  the  bed-rock  at 
a  depth  of  78  feet.  The  effect  of  compressed  air  was  so 
serious  upon  the  men  that  before  the  New  York  caisson 
reached  the  proper  depth  the  hours  of  labor  had  to  be  re- 
duced to  two  for  a  shift.  A  few  deaths  occurred  iirom  the 
effects  of  being  in  the  compressed  air,  and  scarcely  any 
escaped  without  being  afi'ectcd  by  intense  pain  in  the 
limbs,  or  by  a  temporary  paralysis  of  the  arms  and  legs, 
from  which,  however,  they  soon  recovered.  The  pneu- 
matic caisson  is  not  considered  as  cheap  as  other  modes 
of  making  foundations  where  other  processes  can  be  used. 
But  in  rapid  streams  and  under  deep  water  no  plan  has 
been  devised  which  enables  the  engineer  to  have  such  com- 
plete control  of  the  work  in  passing  obstructions  in  the  soil 
and  securing  with  certainty  an  even  foundation  upon  solid 
rock,  or  upon  a  firm  substratum  when  rock  cannot  be  reach- 
ed. (Sec  Tram.  but.  Civ.  Engineer;  Eng. ;  Nota  on  Fnnnd- 
ationt,  by  Gem.  Delafikld,  U.  S.  A.;  Mahah's  Civ.  Eng.; 
Report  Illinois  and  St.  Louie  Bridge;  Rep.  Eait  River 
Suep.  Bridge;  Jour.  Erank,  but.;  Annalei  dee  Ponte  el 
Ohauniee;  Ponte  et  Ckauettet.)  Dx  VoLSOH  Wood. 

Fonndation,  in  law.  In  its  most  enlarged  legal  sig- 
nification the  t«rm  "  foundation  "  is  used  to  denote  the  es- 
tablishment of  a  corporation  of  any  kind,  and  in  this  seorn 
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th«  •oTenign  or  etate  ia  laid  to  be  the  fonader  of  all  oor- 
pontioni,  ainoe  their  original  oreation  ia  dne  to  rojal  char- 
ter or  legialatire  grant,  ezpreaa  or  implied.  Bat  in  ita  nar- 
rower, yet  more  naual  and  important  meaning,  /oimdafioM 
t«fera  to  the  eatabliahment  of  eleemoaynary  or  charitable 
eorporationa  or  inatitutiona  by  prirate  endowment ;  and  It 
if  aometiBtea,  though  leaa  commonly,  by  a  natural  tranafer 
of  application,  used  to  indicate  the  endowment  itaelf.  A 
large  variety  of  the  moat  beneficial  inatitutiona  which  have 
bem  created  for  the  common  welfare  of  aoeioty,  and  have 
contributed  largely  to  the  promotion  of  oiviliiation,  hare 
owed  their  origin  and  maintenance  entirely  to  private  mu- 
nificenoe.  Such  are  collegea  and  seminariea  of  learning, 
hoapilals  and  aaylnma,  and  the  rariona  aaaooiotiona  for 
the  relief  of  the  aged,  the  deatitnte,  and  the  afflicted 
which  exist  at  the  prcacnt  day  in  each  abundance.  There 
ia  reated  at  common  law  in  the  creator  of  auch  charitiea 
the  right  to  ezeraiae  a  power  of  aupenriaion  over  the  man- 
agement of  the  oorpomte  revenuea  and  the  methoda  of 
corporate  action  and  government.  Thia  ia  oalled  "  a  power 
of  viaitation,"  and  ia  judicial  in  ita  nature,  but  not  legia- 
latire.  It  corresponds  to  a  great  degree  with  the  right  of 
control  exereiaod  by  government  over  civil  corporationa 
throagh  the  agency  of  the  oonrta,  which  ia  alao  sometimes 
termed  a  power  of  visitation.  Such  a  prerogative  vested 
in  an  individual  founder  ia  regarded  as  the  beatowal  of  a 
JBst  and  reaaonable  Jurisdiction  over  the  disposal  of  his 
own  property,  and  the  power  ia  one  which  deacenda  to  hiji 
heirs.  (See  Visitation.)  But  the  visitorial  authority  ia 
not  generally  retained  at  the  proaent  day  by  foundera  of 

<  corporations,  but  is  vested  in  boarda  of  trustees.  In  the 
Andover  Theological  Seminary  thia  visitorial  authority  ia 

r  still  retained,  a  board  of  visitors — three  peraons — having 
a  certain  control — whoae  terma  are  fixed  in  the  original 
foundation  of  the  aeminary^-over  the  trustees.  In  the  IJ.  S. 
the  appointment  of  boards  of  trustees  is  the  more  common 
practice,  ao  that  the  rights  and  privilegea  consequent  upon 
a  charitable  "foundation  "  are  now  exerciaed  by  auch  gov- 
erning bodies,  and  are  quite  generally  defined  by  the  act 
of  incorporation.    Charitable  parpoaea  may  also  be  aocom- 

Sliahed  without  any  corporate  authority,  through  the  me- 
ium  of  troatees  appointed  by  the  founder  either  by  deed 
or  will.  Theae  trusts  are  under  the  auporviaion  of  the 
courts  of  ebancory.  The  aame  remark  is  applicable  to  the 
funds  of  charitable  corporations,  which  may  be  oalled  to  ac- 
count for  a  breach  of  trust.  (See  Cortorjitio<cs  and  TRnsra.) 
Oboksb  CHA«a.    Rbvisid  bt  T.  W.  SwiaaT. 

Foand'er  (tamlnillt),  an  inflammation  primarily  at- 
tacking the  laminis  of  the  horse's  foot. ,  This  disease  may 
follow  overdriving,  exposure  to  cold  when  perspiring,  over- 
feeding, or  giving  fooa  or  drink  too  soon  after  hard  work ; 
long-continued  driving  on  pavements  or  on  frozen  ground 
and  bad  shoeing  are  fruitful  eansea.  The  fore  feet  are  usu- 
ally alTeoted  alone,  but  the  fore  legs  and  ohest-muacles 
sometimea  ahare  in  the  disease ;  and  these  muscles  under- 
go a  sort  of  atrophy  (chest-founder)  in  consequence  of  its 
long  oontinuanoe.  The  diaeaae  resembles  rhenmatism  in 
many  respects.  Like  that,  its  acute  form  is  attended  by 
great  fever  and  pain.  Bleeding  is  admissible  In  a  young 
strong  horae  auadenly  foundered.  The  ahoea  should  be 
taken  off,  the  hoof  covered  with  a  hot  ponltice.  Litter  the 
atall  heavily,  and  in  severe  cases  sling  the  horse  up  from 
the  floor.  After  the  aonte  stage  is  over  put  the  horse  to 
pasture  if  possible,  and  let  him  run  a*  long  as  yon  oan 
spare  him,  except  in  severe  weather,  when  he  should  be 
housed.  A  foundered  horse  can  be  detected  by  his  min- 
oing  gait,  by  his  resting  his  fore  foot  upon  the  toe,  by  a  hot 
or  contracted  hoof,  and  by  delicate  signs  recognised  with 
difficulty  by  any  exoept  practised  observers.  For  an  estab- 
lished foandisr  there  is  no  possible  cure. 

Fonnd'Iing  Hos'pitala,  Institutions  for  the  leoeption 
and  support  of  infants  and  ohildren  that  have  been  aban- 
doned by  their  parents  or  goardians.  Sueh  institutions 
are  maintained  by  government  appropriations  or  by  private 
or  sectarian  associations.  Children  found  abandoned  are 
known  as  foundlings,  and  the  eause  of  their  desertion  is 
in  most  oasca  illegitimate  birth,  though  not  a  few  are  born 
in  wedlock  and  are  abandoned  by  parents  nnable  to  provide 
for  them.  The  necessity  of  providing  for  such  ohildren, 
and  restraining  infanticide,  long  since  led  to  the  establish- 
ment of  foundling  institutions  by  moat  civilised  nations. 
Amongst  the  ancients,  from  the  power  given  by  the  laws 
to  male  parents  over  the  life  of  their  oS'spring,  it  is  un- 
donbted  that  infanticide,  as  amongst  some  Eastern  nations 
M  present,  was  the  preraillng  means  of  solving  the  difficulty 
which  the  establishment  of  foundling  hospitals  was  in- 
tended to  meet.  In  Rome  and  Athens  infanticide  is  known 
to  have  been  practised,  and  in  the  former  there  is  ground 
for  believing  tnat  deformed  children  were  put  to  death  by 
law.    By  t£e  ancient  Egyptians,  however,  infanticide  was 


punished  by  a  law  compelling  the  guilty  parent  to  pass 
three  daya  and  nighta  embracing  the  body  of  the  child, 
which  waa  fastened  to  the  parent's  neck.  Where  infanti- 
cide was  not  resorted  to  on  account  of  the  stringent  laws 
against  it,  desertion  was  largely  practised,  and  prevailed 
extensively  in  all  the  states  of  ancient  Orecoe  excepting 
Thebes,  where  both  the  abandonment  and  destruction  of 
offspring  were  forbidden.  Both  Athens  and  Rome  at  an 
early  period  had  institutions  for  the  reception  and  educa- 
tion of  foundlings.  In  the  former  the  abandoned  ohildren 
wore  exposed  in  the  Cyuotarget,  and  in  the  latter  at  the 
Columna  laetaria,  a  pillar  in  the  pnblie  market-place. 
Foundlings  were  generally  the  property  of  those  who  took 
them  under  their  protection,  and  were  generally  eduoated 
and  treated  as  slaves. 

As  early  as  the  sixth  century  a  species  of  foundling  hos- 
pital existed  at  Treves,  where  a  marble  basin  was  located 
in  front  of  the  cathedral,  in  which  parenta  could  depoait 
children  they  wished  to  abandon,  the  care  of  sueh  found- 
lings being  given  by  the  bishop  to  membera  of  tho  church. 
In  Rome  also,  in  the  sixth  century,  public  institntions  ex- 
isted for  the  reception  of  foundlings,  called  by  Justinian 
brepiotrophia;  and  in  the  seventh  century  similar  ones  ex- 
iated  at  Anjou  in  France.  One  was  established  at  Milan  in 
787  by  an  arch-priest  named  Datheua,  for  the  object  of  pre- 
venting infanticide.  The  children  received  at  thia  institu- 
tion were  nurtured  by  hired  nurses  until  tho  ago  of  seven, 
when  they  wore  discharged  aa  free-born.  In  1070  a  found- 
ling hoapital  waa  eatablished  at  Montpellier,  and  a  second 
one  In  1180,  knoim  as  the  Hospital  of  the  Holy  Ohost.  In 
1200  one  was  established  at  Eisenbeck,  and  in  1212  one  in 
Rome.  Id  Florence  a  magnificent  one,  the  Spedale  degli 
Innocent!,  still  in  existence,  was  established  in  1317.  Sim- 
ilar institutions  were  founded  in  Nuremberg  in  1331,  in 
Paris  in  1362,  and  in  Vienna  in  1380.  The  H8te1  Dien 
of  Lyons,  founded  in  1S23,  was  one  of  the  first  in  Franoe 
where  foundlings  were  not  only  received,  bnt  were  edu- 
cated; and  in  1235  a  similar  one  was  established  by  Fran- 
cis I.  In  Paris  in  1A63  a  foundling  hoapital  was  estab- 
lished by  the  Church,  and  managed  by  an  association  of 
priests.  In  this  children  received  a  careful  education,  many 
of  the  boys  being  trained  for  the  priesthood.  The  refusal 
of  this  institution  to  receive  illegitimate  children  neoes- 
aarily  left  those  unfortunates  to  become  the  victims  of 
misery.  Recognising  tho  necessity  of  providing  for  aban- 
doned infants.  Saint  Vincent  de  Paul,  by  his  eloquent 
pleadings,  collcotod  fbnda  sufficient  to  establish  a  new 
foundling  hoapital  in  1640;  which  during  his  lifetime  was 
managed  by  a  committee  of  ladies.  In  1870  this  hospital 
waa  converted  into  a  public  one  by  Louis  XIV.,  and  subse- 

J^uently  it  waa  enlarged,  and  received  annually  about  2000 
oundlinga,  who  wera  chiofly  fnm  the  provinees.  After 
1789  the  French  republic  assumed  the  charge  of  foundlings, 
and  in  1793  the  terrorists  declared  them  ail  to  be  mfantt 
dt  lapalrie.  An  imperial  decree  in  1811  continued  the  ar- 
rangement by  which  foundling  hospitals  had  become  govern- 
ment institntions  and  the  foundlings  children  of  the  state. 
It  ftarther  ordered  the  establishment  of  such  hospitals  in 
each  arrondissement  of  France,  the  children  to  be  suckled 
and  weaned  in  the  inatitutiona,  and  kept  in  them  nntil  six 
years  of  age,when  they  were  to  be  entrusted  to  respectable 
peraons,  who  received  a  stipend  for  their  support  and  edu- 
cation. This  stipend  is  yearly  reduced  until  the  ohildren 
attain  the  age  of  twelve,  when  the  able-bodied  boys  an 
planed  at  the  disposal  of  the  minister  of  the  marine,  while 
delicate  ones  are  provided  with  suitable  work.  All  found- 
lings are  the  property  of  the  state,  and  if  not  taken  into 
public  eervice  at  the  age  of  twelve  are  apprenticed.  It 
waa  not  many  years  before  the  facilities  for  the  disposal 
of  children  afforded  by  the  law  produced  a  great  increase 
in  the  number  of  foundlings  in  France.  In  1784  the  nnm- 
ber  waa  estimated  at  40,000;  in  1811,  at  69,000;  1819,  at 
99,346;  1825,  at  117,305;  1830,  at  118,073;  1833,  at  129,699. 
Prior  to  1811  the  reception  of  foundlinga  was  public,  bnt 
by  the  decree  of  that  year  each  hospital  waa  provided  with 
a  turning-box  in  which  the  child  could  secretly  be  deposited. 
After  1834  moat  of  the  hospitals  had  suppressed  the  turn- 
ing-boxes, tnm  a  conviction  that  the  great  increase  in  the 
number  of  foundlings  since  1811  was  due  to  their  use.  In 
1852,  however,  M.  ITIyssa  Ladet  wrote  a  series  of  papers 
advocating  their  restoration,  but  was  opposed  on  the  ground 
that  they  encouraged  parents  to  abandon  their  offspring. 
On  tho  other  hand,  the  statistics  of  infanticide  are  decidedly 
favorable  to  the  turning-boxes.  The  qnestion  of  the  public 
or  secret  reception  of  abandoned  children,  and  consequently 
of  the  use  or  suppression  of  turning-boxes,  ia  one  that  must 
be  decided  by  considerationa  aside  from  infanticide,  and  is 
at  present  receiving  careful  attention  in  most  countries.  In 
most  of  the  Roman  Catholic  countries  of  Europe  the  aame 
ayatem  as  that  in  force  in  France  for  the  caro  or  abandoned 
ohildren  was  adopted,  and  in  many  ezista  to  the  preaent 
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day.     Prior  to  the  separation  of  Holland  and  Belginm,  19 
foundling  hospitals  were  in  existence.    In  I81&  they  main- 
tained 10,739,  and  in  1826, 13,220  foundlings.    In  1859  the 
nomber  of  children  abandoned  In  Belgium  exceeded  8000, 
or  1  child  to  ereiy  18  bom,  notwithstanding  that  since  1834 
the  taming-bozes  hare  been  abolished,  though  foundling 
hospitals  for  the  open  reception  of  children  are  very  numer- 
ous.    In  France  likewise,  since  1834,  the  secret  reception 
of  foundlings  has  been  declared  illegal,  and  consequently 
the  tuming-bozeg  abolished.     In  1784  a  large  foundling 
hospital  was  established  in  Vienna  by  Joseph  II.   In  1759  a 
similar  inititotion  was  opened  in  London  by  Thomas  Coram ; 
since  1760,  however,  this  institution  has  been  open  only  for 
the  reception  of  poor  illegitimate  children  of  known  parent- 
age. In  1762  a  foundling  hospital  was  founded  in  Moscow  by 
Catharine  II.,  being  afterwards  greatly  enlarged,  so  as  to 
include  a  lying-in  department  and  schools.     In  18S9  the 
entire  number  of  its  inmates  was  25,000,  of  which  600  were 
infanta,  with  about  5000  children  farmed  out  to  the  peas- 
antry, women  receiviDg  abont  five  rubles  a  week  for  caring 
for  a  child.     The  Vospitatelnoi  Dom  in  St.  Petersburg  was 
founded  in  1772,  also  by  Catharine  II.,  as  a  branch  of  the 
one  in  Moscow,  and  like  the  latter  has  since  been  greatly 
enlarged,  and  has  a  lying-in  department  and  a  school.    In 
1790  it  contained  300  children,  and  in  1837  about  25,000. 
In  1859  it  annually  receired  about  7000  foundlings,  many 
of  whom  are  brought  as  far  as  from  Siberia  and  Bessarabia. 
On  this  account  the  mortality  amongst  the  infants  has  been 
large,  many  being  received  in  a  dying  condition  trom  ex- 
posure.    According  to  the  laws  of  Russia,  all  foundlings 
are  the  property  of  the  goyomment,  and  the  army  and  navy 
are  largely  recruited  from  this  class.    Owing  to  the  preval- 
ence of  the  crime  of  infanticide  in  China,  a  foundling  hos- 
pital was  established  about  1856  in  Canton,  but  the  nnm- 
ner  of  children  received  has  been  exceedingly  small  in  pro- 
portion to  the  births.   In  the  city  of  Mexico  there  has  long 
been  a  euna  or  foundling  hospital  capable  of  accommodat- 
ing 600  children.   It  is  maintained  solely  by  private  means, 
and  receives  the  supervision  of  certain  ladies.    The  infants 
are  kept  in  the  institution  one  month,  and  are  then  sent  to 
the  country  or  villages  in  oharge  of  a  nurse,  who  is  re- 
sponsible to  some  party  in  the  neighborhood.     These  chil- 
dren after  a  certain  age  are  generally  adopted  by  respect- 
able persons.    In  the  foundling  hospital  in  Rio  de  Janeiro 
all  the  male  children  are  apprenticed  at  maturity  to  trades, 
and  the  girls  are  edncataa  to  make  able  and  useful  wives. 
At  each  anniversary  men  desiring  to  marry  attend,  and 
after  due  certification  of  their  characters  are  allowed  to 
select  one  of  the  marriageable  girls,  with  whom  a  small 
dowry  is  given  from  the  hospitu  funds.     The  great  hos- 
pital of  Santo  Spirito  in  Rome  has  a  foundling  depart- 
ment capable  of  holding  3000  children,  and  it  annually 
receives  about  800,  many  of  whom  are  farmed  out  in  the 
country.    At  Naples  the  foundlings  receive  more  attention 
than  in  any  other  Italian  oity.    Its  hospitals  receive  anna- 
ally  abont  2500  infants,  of  whom  a  large  number  are  of 
legitimate  birth,  abandoned  on  account  of  poverty.     The 
Dei  Trovatelliale  Annuniiata  in  Naples,  which  was  founded 
in  the  thirteenth  century,  has  an  educational  establishment 
which  annually  costs  400,000  lire.     This  institution  alone 
receives    1900   foundlings  annually   in  the  turning-box. 
Every  foandling  received  has  a  number  fastened  around 
its  neck  to  aid  in  future  recognition.   Two  infants  are  given 
in  oharge  of  one  out-door  wet-nurse,  and  on  attaining  the 
age  of  eighteen  months  are  entrusted  to  the  nuns  for  fur- 
ther care ;  37  per  cent,  of  the  nurslings  are  thus  cared  for, 
19  per  cent,  are  paid  for  by  the  institution,  and  others  are 
taken  charge  of  by  their  parents.     Only  12  per  cent,  are  re- 
turned again  to  the  institution,  the  rest  being  retained  by 
those  having  them  in  care;  especially  is  this  the  case  with 
the  boys,  as  they  can  be  made  useful  after  the  seventh 
year.     All  the  children  remaining  in  the  institution  after 
the  age  of  seven  are  transferred  to  the  orphan  asylum, 
where  they  are  taught  some  trade.     Every  infant  received 
in  the  foundling  hospital  of  Florence  is  farmed  out,  the 
wet-nnrsei  receiving  ten  francs  a  month,  and  a  further  gra- 
tuity if  they  retain  the  foundlings  until  their  eighteenth  year. 
The  girls  on  being  married  receive  235  francs.     From  1855 
to  1865,  1403  received  this  reward.     In  1867  there  were  83 
organised  foundling  hospitals  in  Italy ;  from  1863  to  1866 
those  institutions  received  33,222  foundlings — 3.85  percent. 
of  the  whole  number  of  births  in  the  kingdom.     Of  these 
33,222  children,  a  large  number  were  of  legitimate  parent- 
age.    The  foundling  institution  in  Rome  is  at  present  con- 
joined with  the  large  institution  for  the  poor  and  sick,  and 
is  conducted  in  like  manner  as  the  one  in  Naples.   Almost 
all  the  infants  are  farmed  out,  only  the  weakly  ones  being 
retained,  numbering  about  60  or  70.     For  the  infant  farmed 
out  under  one  year  of  age  the  institution  pays  the  wet- 
nurse  a  small  sum,  and  arrangements  are  made  for  the  per- 
manent care  of  some.   From  1830  to  1840  the  average  yearly 


number  of  fonndlings  was  834,  while  bom  1860  to  1866  it 
reached  1116.  In  the  Madrid  hospitals  the  infants  are  also 
farmed  out  until  seven  years  of  age,  when  they  are  trans- 
ferred to  the  collage  of  the  "  Forsaken  "  (Duainparados) 
to  be  edneated.  In  Portugal  the  number  of  illegitimate 
ehildren  ezoeeds  that  in  Spain,  and  consequently  the  num- 
ber of  abandoned  infants  is  great.  The  Santa  Casa  de 
Miaerieordia  in  Lisbon  contains  an  immense  foundling  de- 
partment, oondnetsd  in  a  manner  similar  to  those  in  Spain. 
The  foundling  hospitals  of  St.  Petersburg  are  divided  into 
the  following  departments :  1,  the  nursery ;  2,  twelve  eonn- 
try  districts,  to  which  the  foundlings  are  sent  to  be  edn- 
eated ;  3,  a  hospital  in  the  oity  for  the  erippled  and  in- 
curable ;  4,  a  eonntiy  institution  for  the  residence  of  chil- 
dren of  legitimate  parentage.  In  1864  the  number  of  flmnd- 
lings  amonnted  to  6181,  of  which  423  were  legitimate.  A 
large  minority  of  the  in&nts  were  bat  a  week  old.  The 
number  of  foundlings  received  in  the  Moscow  institution 
from  1862  to  1864  was  35,387,  of  whom  10,000  died  in  the 
same  period.  The  infants  are  oared  for  by  wet-nurses  se- 
lected carefully  from  those  offering  their  services.  The 
fonndling  hospitals  in  Vienna  and  Lower  Austria  reoeiva 
infants  on  the  following  conditions :  deolaration  of  the  com- 
munity to  which  the  infant  or  mother  belongs,  of  her  re- 
ligion, and  proof  of  its  illegitimacy  in  case  it  is  to  Iw  re- 
ceived permanently.  Admission  is  f^ee  to  infants  bom  in 
hospitals.  Admission  is  granted  to  illegitimate  children  on 
payment  of  a  stipend  by  the  relatives  or  townships  of  the 
mothers.  The  infant's  maternity  is  known  only  to  the  au- 
thorities, and  such  information  is  given  on  presentation  of 
the  certificate  given  the  child's  mother  on  its  admission. 
The  institutions  provide  for  the  children  until  their  tenth 
year,  after  which  its  support  must  be  assumed  by  its  native 
village  or  town.  While  in  charge  of  the  institution  the 
children  are  raised  either  within  or  outside  the  buildings ; 
in  both  cases  they  are  nniversally  wet-nursed.  During  the 
five  years  from  1863  to  1868  the  Vienna  foundling  hospital 
received  over  54,478  infants.  In  the  Prague  foundling 
hospital  the  children  are  only  kept  a  short  time,  and  are 
then  farmed  ont  in  the  country,  only  those  being  kept  in 
the  institution  who  are  feeble,  and  for  whom  nnrses  eannot 
be  found  outside.  Those  given  in  charge  to  outside  parties 
are  still  claimed  by  the  institution,  and  at  their  sixth  year 
they  receive  a  tree  schooling.  At  the  age  of  ten  years  the 
institution  relinquiBhes  all  claim  to  the  child,  when  the 
village  or  town  of  the  mother  must  provide  for  its  support, 
or  its  own  mother  may  reclaim  it  on  proving  her  ability  to 
provide  for  it.  In  Munich  the  following  rules  for  the  care 
of  illegitimate  ohildren  are  strictly  enforced :  It  it  a  misde- 
meanor to  take  oharge  of  such  children  under  eight  years 
of  age  without  approval  of  the  police  authorities,  and  such 
permission  is  refused  unless  the  character,  circumstances, 
and  locality  of  the  petitioner  are  satisfactory.  The  infants 
given  in  oharge  of  nnrses  are  first  examined  by  medical 
men,  and  no  women  are  allowed  to  receive  foundlings  to 
the  neglect  of  their  own  children.  In  France  at  the  present 
time  the  same  rules  are  observed  as  laid  down  in  the  decree 
of  the  emperor  Napoleon  in  1811,  of  which  a  portion  Is 
already  noticed.  Reclamations  are  not  freqnen^  the  ma- 
jority being  boys.  In  1853  the  number  reclaimed  in  all 
France  was  4390.  The  management  of  the  London  Found- 
ling Hospital  at  present  is  as  follows :  The  governors  meet 
once  a  week  to  receive  petitions  for  the  admission  of  ohildren. 
A  ohild  can  only  be  reoeived  upon  personal  application  of 
the  mother,  who  is  obliged  to  state  the  circumstances  re- 
quiring her  to  abandon  ner  child,  and  to  give  her  name, 
residence,  age,  date  of  child's  birth,  sez,  fother's  name  and 
occupation.  Shortly  after  admission  the  infants  are  sent 
into  the  ooantry,  where  they  remain  until  their  fifth  year, 
when  they  are  retamed  to  the  institution,  where  they  are 
educated.  At  the  age  of  fifteen  the  girls  are  apprenticed  out 
as  domestic  servants  until  the  age  of  twenty.  The  boys  are 
apprenticed  at  the  age  of  fourteen  u  mechanics  until  th«y 
attain  the  age  of  twenty-one  years.  In  both  oases  those 
to  whom  they  are  apprenticed  are  held  to  a  strict  account- 
ability for  their  physical  and  moral  well-being.  After  the 
termination  of  the  period  of  apprenticeship  the  institution 
ceases  to  exercise  any  control  over  the  foundlings.  At  the 
present  day  in  England  the  boarding-out  system  for  found- 
lings is  being  extensively  tried,  and  meeting  with  great 
approval.  The  advantages  claimed  for  this  method  are 
that  the  children  are  removed  trom  panpcriiing  tendencies, 
and  are  put  upon  an  equal  footing  with  other  children.  It 
is  claimed  that  foundlings  thus  brought  up  have  in  most 
instances  become  good  men  and  women.  In  Scotland  the 
boarding-out  system  has  been  widely  adopted,  and  from  its 
marked  success  has  won  universal  approval.  In  the  U.  3. 
the  care  of  foundlings  in  institutions  is  the  universal  sya- 
tem,  and  most  of  the  larger  cities  have  their  fonndling  ho*- 
pitals,  either  under  control  of  and  supported  by  private 
and  seetarian  aisoeiations,  or  tiie  State  govemmont.    The 
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oi^  of  Xow  York  has  a  large  foandling  hoipital  on  Ran- 
dall'a  Island,  capable  of  reoeiring  1200  infaota  yearly.  It 
U  ondn  mnnicipal  control.  Within  a  few  yean  the  large 
fbondling  hogpital  of  the  Sieten  of  Charity  haa  been  eitab- 
liahed  in  New  Tork  City  from  money  received  from  the 
State  and  other  loaraes.  It  is  wholly  under  control  of  the 
Roman  Catholie  sisterhood,  and  is  most  admirably  managed. 
Boarding-ont  the  infanta  to  responsible  women  is  largely 
ptaetised  by  this  institntion,  and  with  good  results.  At  both 
IBititntionB  the  infanta  are  secretly  received,  no  questions 
being  asked  of  those  bringing  the  infants  to  the  boipitals. 
The  opinion  of  those  who  have  given  the  snbject  their  care- 
fU  attention  is  adverse  to  large  asylums  for  infants,  and 
■tatistiee  show  that  under  snoh  ciroomstanees  the  mortality 
it  larger  than  among  the  poorest  people.     B.  F.  Dawsos. 

Fova'dry y  an  establishment  for  shaping  metallic  figures 
by  pouring  the  molten  material  into  moulds  in  which  it 
aoois  and  is  solidified.  The  operation  is  called  casting  or 
founding.  Metal  casting  was  successfully  practised  in 
ancient  Assyria,  Babylonia,  Phoenioia,  and  ureece;  and 
the  Chinese  and  Japanese  have  long  excelled  in  casting 
both  iron  and  bronze.  In  modem  times  in  more  highly 
ririlixed  lands  casting  has  attained  great  perfection.  Iron 
founding,  brass,  bronze,  and  type  founding  are  special 
fimns  of  the  art.  Of  especial  importance  la  the  formation 
of  the  mould,  within  whieb,  if  the  casting  be  hollow,  a  core 
ii  plaeed.  The  mould  is  in  general  formed  of  loam,  mould- 
ing-sand, plaster,  or  even,  for  some  articles,  of  metal.  For 
small  and  nice  objects  ponnee,  or  powdered  cuttle-bone,  ia 
sometimes  used  for  makmg  the  mould.  The  core  is  always 
of  aome  material  which  will  yield  during  the  contraotion 
of  the  metal.  Type-foundries  employ  steel  moulds.  In 
the  iron-foundry  the  metal  Is  generally  melted  in  a  furnace 
of  the  form  ealled  cnpola;  coke,  charcoal,  and  in  this  country 
anthracite,  are  employed  in  melting  the  iron.  For  many 
forms  of  nice  casting,  requiring  clean  edges  and  well-defined 
lines,  bog  iron,  which  is  often  heavily  charged  with  phos- 
phorus, is  preferred,  since  it  is  more  perfectly  liquid  when 
m  a  molten  condition  than  most  other  kinds  of  iron.  The 
variety  of  articles  now  manufactured  in  the  foundry  is 
vei7  great.  The  principle  employed  in  all  kinds  of  casting 
ii  very  obvloDS  and  eimple,  out  the  practical  details  are 
very  nomeroos,  and  can  be  properly  learned  only  by  expe- 


Fonn'tain  [Fr./oiKai'nc,  from  Lat./o»i,  a  "spring  of 
water  "]  is  strictly  the  name  of  any  spring  of  water,  but  in 
this  sense  it  is  now  generally  iqiplied  to  famoua  or  historic 
springs,  aa  the  fonntun  of  Arethusa,  of  Cyane,  of  Ban- 
dnsia,  or  of  Tanclnse.  More  often  at  present  it  designates 
an  artificial  baain  and  jet  for  the  flow  of  water  from  aque- 
duct-pipes. Fountains  are  designed  not  only  for  nee,  but 
for  decoration,  and  hence  they  are  often  elaborately  fash- 
ioned after  artistic  designs. 

Fonntain,  oonnty  in  the  W.  of  Indiana.    Area,  400 

Siaie  milea.  It  ia  bounded  on  the  W.  by  the  Wabash 
rer.  It  is  generally  level,  haa  a  black  fertile  aoil,  and 
abundance  of  fine  timber.  Block  coal  and  iron  ores  abound. 
Cattle,  grain,  and  wool  are  produced.  There  are  consider- 
able manufacturea  of  carriages,  wagons,  boots,  and  shoea. 
It  ia  traversed  by  the  Indianapolis  Bloomington  and  Weat- 
eni  R.  R.     Cap.  Covington.     Fop.  lt,389. 

Fountain,  tp.  of  Monroe  co.,  ni.    Pop.  2977. 

Fonntain,  poet-tp.  of  Fillmore  co.,  Minn.    Pop.  1037. 

Fountain,  tp.  of  Juneau  co.,  Wia.    Pop.  599. 

Fonntain  Citr,  post-v.  of  Buffalo  co..  Wis.,  on  the 
E.  bank  of  the  Misaiasippi  River,  10  milea  N.  W.  of  Wi- 
nona, Minn.,  in  a  rich  agricultural  dietriot.  It  haa  2 
large  steam  aaw-mills,  1  steam  flour-mill,  1  machine-shop, 
1  newspaper,  aeveral  stares,  3  churches,  and  5  hotels.  Pop. 
887.  Joseph  LKrrOHT,  Ed.  "  REPOBLiOAif." 

Fonntain  Creek,  tp.  of  Iroquois  co.,  IlL    Fop.  503. 

Fonntain  Green,  post-tp.  of  Hancock  CO.,  III.  P.  1475. 

Fonntain  Prairie,  tp.  of  Columbia  co..  Wis.  P.  1286. 

Fonqa6  (Frisdbich  Hkihrioh  Karl),  Baron  de  la 
HoTTB,  Oerman  poet  and  novelist,  b.  at  Brandenburg  Feb. 
12, 1777;  served  in  the  campaigns  of  1792  and  1813;  re- 
tired from  the  army,  on  account  of  ill-health,  as  major, 
and  resided  at  Paris,  at  Halle,  and  on  his  estate  of  Neun- 
banaen.  Undine  was  written  in  1813,  Corona,  poem,  in 
1814,  Der  Zaubtrring  ("  The  Magic  Ring  ")  in  1818,  Egin- 
hard  und  Emma,  drama,  and  JSertrand  du  Guaclin,  epic 
poem,  in  1821.     D.  at  Berlin  Jan.  23,  1843. 

Fonqn^  (Haxai  Adgustk),  Baboh  db  la  Mottb,  Dutch 
general,  b.  at  The  Hague  1S98;  served  in  the  Prussian 
army  againat  Charlea  XII.  of  Sweden  1715 ;  acquired  the 
friendahip  of  the  Prnsaian  prince-royal,  afterwarda  Fred- 
erick the  Qreat,  and  received  a  command  from  him  in  1 740 ; 
I        me  to  the  nok  of  a  general  (1759)  in  the  wars  of  Fred- 


erick ;  was  wounded  and  taken  priaoner  at  the  battle  of 
Landachut  in  17B0 ;  and  d.  at  Brandenburg  May,  1774. 

Fonrchambanit,  town  of  France,  in  the  department 
of  Xi&vre,  on  the  Loire.  It  has  very  extensive  iron-smelt- 
ing furnaoes  and  forges.     Pop.  5348. 

Fonrche,  tp.  of  Pulaski  oo..  Ark.    Pop.  401. 

Fonreror,  de  (Ahtoihb  Vnxnifou),  Comtb,  Frenoh 
chemist  and  politieian,  b.  at  Paris  June  15,  1755;  be- 
came M.  D.  in  1780;  fVom  1784  to  1809  was  professor  of 
chemistry  at  the  Jardin  du  Roi ;  in  1785  was  admitted  to 
the  Academy  of  Soienees;  was  a  member  of  the  National 
Convention  in  1792,  and  of  the  Committee  of  Public 
Safety  in  1794;  of  the  Council  of  Ancients  in  1795;  ap- 
pointed minister  of  public  instruction  Sept  15,  1802.  D. 
at  Paris  Dee.  IS,  1809.  iS'y«(«m  o/  Chaniitry  (11  vols.  8vo) 
waa  issued  in  1801,'  The  Philoiopkg  of  Cktmittry  in  1792. 

Fonr  EvBn'gelistB,  The,  four  small  islands  at  the 
entrance  of  the  Strait  of  Magellan,  which,  together  with 
eight  other  small  islands  running  15  milea  farther  out  in 
the  Paciflo,  form  the  gronp  called  "  The  Twelve  Apoalles." 

Fonrier  (FRAiifois  Marib  Cearles),  the  founder  of 
the  social  system  ealled  Fonrierism,  b.  Apr.  7,  1772,  in 
Besanfon,  and  educated  in  the  college  of  his  native  city. 
He  bad  both  talent  and  inclination  for  atudies,  especially 
for  mathematics,  muaie,  geography,  and  natural  history,  but 
when  he  was  eighteen  years  old  his  father  put  him  into  the 
ofBee  of  a  merchant  in  Lyona  aa  a  clerk,  and  commeroe  be- 
came bis  business  in  life,  very  much  against  his  will.  In 
1703  be  inherited  a  fortune  from  his  father,  but  lost  it  the 
same  year  on  account  of  the  revolutionary  disorders  in 
Lyons,  in  which  he  became  entangled.  He  was  imprisoned 
first  in  Lyons,  then  in  Besan;on,  and  he  escaped  only  by 
beooming  a  dragoon  in  the  Revolutionary  army.  Having 
bean  discharged  from  the  military  service  in  1795  on  ac- 
count of  ill-health,  he  returned  to  his  commercial  pursuits, 
residing  in  Marseilles  till  1825,  in  Lyons  till  1832,  and 
then  in  Paris,  where  he  d.  Oct.  10, 1837.  He  lived  very  re- 
tired, held  always  inferior  poaitiona,  and  had  only  miser- 
able salaries.  In  his  few  leisure  hours  he  wrote  hia  books, 
and  with  his  scanty  spare  money  he  published  them.  They 
made  no  sensation,  they  hardly  attracted  any  attention,  and 
yet  every  single  day  of  his  life,  on  returning  home  from  his 
office,  he  expected  to  find  some  enthusiastic  millionaire 
waiting  for  him,  ready  to  invest  his  millions  inaaocial  ex- 
periment aoeording  to  the  new  theory.  His  first  book, 
TMorie  dm  ijualTt  moucemmia  e(  da  d«ttini*»  gfniraltt, 
was  published  in  1808;  hia  second  and  most  important, 
TraiU  de  Vaeeoeiation  domeetique  agricoU,  in  1822 ;  and  a 
sort  of  compendium  of  both,  Nouveau  monde  induetriel  et 
loeUtaire,  in  1829 ;  but  they  found  only  very  few  readers. 
It  was  not  till  1831,  when  the  social  schemes  of  St.-Simon 
and  of  Robert  Owen  were  much  discnaaed,  that  Fourier  at- 
tracted any  attention  for  hia  own  ideaa  by  his  savage  at- 
tacks on  these  two  reformers,  Piega  et  Charlatanime  det 
Deux  Seetee  Saint-Simon  et  Ouen,  promettante  I' Aetoeiation 
et  Progrie.  From  that  time  several  talented  disciples 
gathered  around  him — Madame  Clarissa  Vigoreaux,  Victor 
Considerant,  Cantagrel,  Hennequin,  and  Mennior.  A 
monthly  paper,  la  Pkalange,  waa  issued,  and  later  on  even 
a  weekly.  La  dtmocratie  pacifiqne.  In  England  and  the 
U.  S.  Fonrierism  found  warm  adherents  in  Hugh  Doherty 
and  Albert  Brisbane,  and  practical  experiments  were  made 
both  in  France  and  America.  They  failed,  however,  and 
at  present  the  whole  idea  seems  to  have  lost  its  hold  on  the 
public  interest. 

The  negative  side  of  Foarier's  writings,  his  criticism,  is 
very  brilliant.  It  is  bitter,  but  it  is  acute,  often  strikingly 
true,  and  always  full  of  noble  suggestions.  But  the  posi- 
tive side  of  his  system  is  theoretically  a  failure,  and  where 
it  also  has  proved  a  failure  practically  the  reason  ia  hardly 
that  the  experiments  have  been  made  with  insufficient 
mcana,  but  toat  the  fundamental  idea  is  incompatible  with 
human  nature  and  human  destiny.  Fourier  considers  our 
civilization,  in  ita  present  8hBpe,as  the  root  of  all  our  vices 
and  the  oauae  of  all  our  miseries ;  and  his  views  and  argu- 
ments on  this  point  carry  a  kind  of  conviction  with  them 
in  all  their  critical  details.  But  the  remedy  he  prescribes, 
bis  ideal  of  a  new  civilisation,  his  social  system,  is  fantas- 
tic, and,  what  is  worse,  no  remedy  at  all.  Ita  speculative 
part,  the  foundation  of  the  system  in  the  nature  of  the  uni- 
verse and  the  human  soul,  is  awkward  and  inaufficient,  and 
ita  practical  part,  the  phalanstery,  where  1800  people  live, 
work,  and  enjoy  together  in  one  building,  is  a  dream,  which 
perhaps  would  do  away  with  much  vice  and  misery,  but 
which  certainly  would  also  do  away  with  much  virtue  and 
all  heroism.  In  order  to  gain  freedom  in  a  comfortable  but 
narrow  sense  of  the  word,  Fourier  cuts  it  off  in  ita  large  and 
dangerous  but  inspiring  sense.  In  order  to  secure  to  each 
individual  a  certain  amount  of  enjoyment,  he  cuts  off  from 
mankind  the  prospect  of  an  infinite  degree  of  happiness. 
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In  order  to  get  rid  of  the  errors,  orimea,  and  horrors  in 
which  human  destiny  is  involred,  he  lowers  this  destiny  to 
an  eating,  drinking,  dancing,  and  sleeping  mediocrity.  He 
is  not  at  war  with  morals  and  religion,  but  he  has  no  use 
for  them.  He  acknowledges  property  as  a  reward  to  labor 
and  talent,  but  does  not  understand  it  as  a  necessary  com- 
plement to  the  human  personality.  His  phalanstery  is  the 
monastery  of  the  Middle  Ages  revived.  To  some  people  it 
means  an  asylum,  bat  to  others  an  iron  cage.  As  a  critical 
ferment,  however,  the  value  of  the  works  ot  Fourier  and  his 
disciples  is  considerable.  Clemens  PETEBScit. 

Fonrier  (Jbar  Baptists  Josipb),  Bakos,  Frenofa 
mathematician  and  natnral  philosopher,  b.  at  Auerre 
Mar.  21, 1768,  was  a  moderate  friend  of  the  popular  eaoae 
in  the  Bevolntion,  but  was  twice  imprisoned  by  the  ruling 

?arty.  He  was  sub-professor  in  the  Polytechnic  School 
794-98  i  accompanied  Bonaparte  to  Egypt  as  savant  in 
1798;  was  prefect  of  Uire  at  Orenoble  Jan.,  1802-15;  in 
181S  was  admitted  to  the  Institute,  in  1817  to  the  Academy 
of  Sciences,  and  to  the  Acadfimie  Frangaise  in  1827.  The 
same  year  he  was  president  of  the  council  of  the  Polyteohnic 
School.  D.  at  Paris  May  16, 1830.  His  Thtorie  AaalgUgu* 
dt  la  Ckalenr  was  published  in  1822,  and  he  left  an  Analg- 
ti*  of  DtUrminntK  EqtMthnt,  published  in  1831. 

FODrier  (Pibbbb),  known  as  thk  Blessed  Pbtbb 
Fourier,  b.  at  Mireoourt,  in  Lorraine,  Nov.  30,  15A5,  be- 
came a  Premonstratensian  monk,  and  in  1595  parish  priest 
of  Martaincourt,  where  he  founded  the  congregation  of 
Kotre  Dame-  (see  Notre  Dame,  Congregation  op),  or 
"  Ladies  of  the  Congregation ;"  and  soon  after  institotod  a 
reform  in  the  Premonstratensian  order.  D.  at  Qny  Deo. 
9,  1640,  and  was  beatified  1730. 

Four  Ijakea«  in  Dane  co..  Wis.,  discharge  their  waters 
into  Catfish  River.  They  are  situated  in  a  beautiful  and 
fertile  region.  First  Lake  is  3  miles  long  and  2  miles  wide. 
Second  Lake,  the  next  above,  is  rather  longer.  Third  Lake 
(Lake  Monona)  is  6i  miles  long  and  2  broad.  Fourth  Lake 
(Lake  Mendota)  is  the  highest;  it  is  6  miles  long  and  4 
broad.  Between  the  last  two  lakes  stands  Madison,  the 
capital  of  the  Stato.  These  lakes  are  deep,  clear,  and  cold, 
and  are  largely  fed  by  springs. 

Foar  Mile,  tp.  of  Wayne  eo.,  HL    Pop.  1817. 

Four  Mile,  tp.  of  Polk  co.,  la.    Pop.  531. 

Font  Mile,  post-tp.  of  Dnnklin  eo.,  Mo.    Pop.  830. 

Four  Mile,  post-tp.  of  Otoe  eo.,  Neb.    Pop.  571. 

Foot  Mile,  tp.  of  Barnwell  oo.,  S.  C.    Pop.  1935. 

Fonmet  (Victor),  b.  at  Paris  May  15, 1801 ;  d.  at  Lyons 
Jan.  8, 1869.  Was  educated  at  the  French  School  of  Mines ; 
graduated  doctor  of  science,  and  rendered  great  services  to 
dynamical  geology,  metallurgy,  and  mineralogy;  demon- 
trated  Fotimet't  law,  establishing  the  exact  order  of  the 
metals  as  regards  their  "  snlphurability ;"  was  an  indus- 
trious meteorologist  and  observer  of  physical  phenomena ; 
introduced  great  improvements  in  the  treatment  of  lead 
ores ;  was  a  member  of  many  learned  societies,  and  author 
of  numerous  soientific  papers  of  value. 

Fourth,  in  mnsie,  an  interval  oomprieing  fonr  degrees 
of  the  scale,  or  the  distance,  e.  g.,  from  C  to  F,  D  to  O,  etc. 
Fourths  vary  in  quality  or  compass  according  to  their 
place  on  the  scale,  numbering  ft^m  four  to  six  semitones. 
They  are  regarded  as  threefold — vii.  the  perfect  (or  m^jor), 
containing  two  whole  tones  and  one  semitone ;  the  dimin- 
ished, one  whole  tone  and  two  semitones ;  and  the  super- 
fluons  (or  augmented),  three  whole  tones ;  thus : 

FerfecL  Diminished.  Superfluoaa 


In  harmony,  the  fourth  is  regarded  as  a  consonance  when 
it  occurs  as  the  comnlement  of  the  perfect  fifth,  as  in  the 
second  inversion  of  tne  triad.  In  other  cases  it  is  treated 
as  an  imperfect  dissonance.     (See  IirrERYAL.) 

WiiuAK  Stafhton. 

Fonrth,  tp.  of  Richland  oo.,  S.  C.    Pop.  7687. 

FouT6nt-l6>bas,  a  v.  of  France,  in  the  department 
of  Haute-Sa6ne.  In  I80U,  Cuvier  discovered  in  three 
large  grottoes  situated  in  the  vicinity  a  great  number  of 
fossil  bones  of  quadrupeds,  and  in  1827,  Thirria  determined 
some  of  these  bones  as  remains  of  the  rhinoceros,  elephant, 
hyssna,  lion,  eto. 

Fowl  [Ger.  Vogel,  a  "bird"],  in  its  original  meaning 
as  a  synonym  of  bird,  is  antiquated  and  nearly  obsolete, 
except  as  a  name  for  domesticated  birds  of  the  sub-class 
Cunores  and  order  Gallinss.  This  order  contains  the  com- 
mon domestic  fowl  ( Oalltu  dometiciu),  the  peacock,  guinea- 
fowl,  turkey,  eto.,  all  of  which  are  noticed  under  the  proper 
heads.   The  domestic  fowl  is  of  probable  Asiatic  origin,  but 


recent  olwervers  report  the  discovery  of  the  bones  of  the 
domestic  fowl  in  Efuropean  kitehen-middens  of  supposed 

§  re-historic  dAte.  (See  CocK  for  some  notice  of  its  prooable 
escent.)  It  was  well  known  to  the  Greeks,  Romans,  Etrus- 
cans, and,  as  Ceesar  says,  to  the  ancient  Britons  also.  There 
are  innumerable  breeds  and  varieties,  among  which  may  be 
mentioned  the  Dorking,  the  game-fowl,  the  black  Spanish, 
the  tall  Chinese  breeds,  the  Polish,  the  Crivecoeur,  the  Hou- 
dan,  the  little  Bantams,  the  Leghorn,  etc.  They  are  valued 
for  the  great  number  and  excellence  of  their  eggs,  and  for 
their  flesh,  which  is  excelled  by  that  of  no  domestic  bird 
except  the  turkey.  The  various  breeds  differ  much  in  re- 
spect to  color,  disposition,  hardiness,  siie,  and  fiattening 
and  laying  qnalities. 

Fowie  (Daniei.),  b.  about  1715  at  Obarlestown,  Mass., 
became  a  printer  of  Boston  in  1740;  published  various 
periodicals,  and  with  Gamaliel  Rogers  issued  the  fint 
American  edition  of  the  New  Testament ;  was  arrested  in 
1755  on  suspicion  of  printing  The  Monster  of  Monttert,  a 
severe  political  brochure,  and  after  a  short  imprisonment 
left  JBoston,  and  in  1756  began  to  publish  the  New  Uamp- 
tkire  Otuette  at  Portsmouth,  where  he  d.  June,  1787. 

Fowle  (WiiiLiAH  Bemtlbt),  b.  at  Boston,  Mass.,  Oot. 
17,  1795 ;  became  a  bookseller,  and  in  1821  engaged  with 
success  in  teaching ;  became  in  1842  publisher  of  the  Com- 
mon School  Jonrnal,  which  he  edited  1848-52;  published 
several  text-books  for  schools.     D.  Feb.  6,  1866. 

Fow'ler,  post-v.  of  Benton  co.,  Ind.,  on  the  Cindnnati 
Lafayette  and  Chicago  R.  R.,  28  miles  N.  W.  of  Lafayette; 
has  a  weekly  newspaper. 

Fowler,  post-^i.  of  St.  Lawrence  co.,  N.T.,  has  fonr 
ebnrohes,  and  beds  of  iron-ore.   Pop.  1785. 

Fowler,  post-tp.  of  Trumbull  co.,  0.    Pop.  871. 

Fowler  (Charles  U.),D.  D.,  American  Methodist  cler- 
gyman,b.  in  Upper Canadain  1837;  oamewithhisparentsto 
the  U.  S.  in  1840,  graduated  at  Genesee  College,  N.Y.,  in  1859, 
and  studied  at  Garrett  Biblical  Institute,  Evanston,  III.  In 
1861  be  entered  the  Methodist  ministry,  preaching  in  Chi- 
cago, 111.,  until  1872,  when  he  was  chosen  president  of  the 
M.  E.  Nortb-westom  University  at  Evanston,  III. 

Fowler  (  Johb),  b.  in  1817 ;  was  pupil  of  J.  F.  Leathes, 
hydraulic  engineer ;  at  the  age  of  twenty-seven  was  aelect- 
ed  as  engineer  for  the  construction  of  the  large  group  of 
railways  known  as  \he  Manchester  Sheffield  and  Lincoln- 
shire. Settling  in  London,  he  has  been  continuously  em- 
ployed in  laying  out  railways,  docks,  ete.  in  the  United 
Kingdom  and  on  the  Continent.  He  is  the  constructor  of 
the  Metropolitan  Inner  Cirole  (underground)  Railway  in 
London,  with  iU  peculiar  locomotive  engines  and  plant, 
consulting  engineer  to  the  Manchester  Sheffield  and  Lin- 
colnshiro  Railway,  etc.,  and  engineer-in-cbief  to  the  govern- 
ment of  Egypt ;  was  at  one  time  president  of  the  Institu- 
tion of  Civil  Engineers,  London. 

Fowler  (Joseph  Shith),  b.  at  Steubenville,  0.,  Aug.  31, 
1822 ;  graduated  at  Franklin  College  1843,  and  was  four 
years  a  mathematical  professor  there;  studied  law  in  Ken- 
tucky, but  removed  to  Tennessee ;  resided  in  Springfield, 
III.,  1861-62,  in  eonsequenoe  of  the  proclamation  of  Jeffer- 
son Davis;  became  in  1862  comptroller  of  Tennessee  under 
the  governorship  of  Andrew  Jonnson ;  U.  S.  Senator  from 
Tennessee  1866-71. 

Fowler  (Rev.  Littlbtom),  a  distinguished  minister  of 
the  Methodist  Episcopal  Church,  South,  b.  in  Tennessee 
Sept.  12,  1802;  was  licensed  to  preach  in  Kentucky  Sept. 
30, 1826.  Attm  filling  responsible  stations  in  Kentucky, 
Tennessee,  and  Alabama,  he  went  in  1837  as  missionary  to 
Texas,  and  in  1838  was  made  superintendent  of  the  Texas 
mission,  which  extended  all  over  the  republic.  He  was  a 
delegate  to  the  General  Conference  which  met  in  New  York 
in  1844,  and  was  a  member  of  the  Louisville  eonvenfion  at 
which  the  M.  E.  Church, South  wns  organised;  shortly 
after  which  he  d.  He  was  an  eloquent  and  a  successfal 
preacher.  T.  0.  SmxKRB. 

Fowler  (LoRBKzo  Nilbs),  b.  in  Cnhocton,  Steuben  CO., 
N.  v.,  June  23, 1811,  was  for  many  years  the  ijusiness-part- 
ner  of  his  brother,  0.  S.  Fowler,  and  is  the  author  of  sev- 
eral books  upon  snbjcote  of  the  same  class  with  those  treated 
of  by  his  brother.  He  has  also  lectured  extensively  in  the 
U.  S.,  Canada,  and  Great  Britain.  In  1863  he  became  a 
resident  of  London. — His  wife,  Ltdia  Folobr,  b.  at  Nan- 
tucket, Mass.,  in  1823,  graduated  at  the  Syracuse  Medical 
College,  and  has  lectured  on  physiology,  phrenology,  and 
the  discaass  of  women.  She  is  the  author  of  several  pop- 
ular scientific  works. 

Fowler  (Orim),  b.  at  Lebanon,  Conn.,  July  29, 1791 ; 
graduated  at  Tale  1815;  entered  the  Congregational  min- 
istry ;  became  a  missionary  in  the  West;  settled  in  1819  ai 
pastor  at  Phiinfleld,  Conn. ;  was  twenty  years  a  minister  of 
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Fall  Biver,  Han. ;  often  in  th«  State  legiaUture ;  in  Con- 
graas  1848^2;  diatinguialied  aa  a  temperanoe  and  antl- 
glavery  orator;  aathor  of  a  treatiae  on  Bapti»m  (1836); 
Hitorieat  Sketch  of  fali  Biter  (1841).  D.  at  VrashingtOD, 
D.  C,  Sept  3,  1852. 

Fowler  (Okiox  SqniRc),  b.  at  Cohooton,  Stentten  oo., 
X.T.,  Oet  11,  1809;  graduated  in  1834  at  Amhent  Col- 
lege, and  with  his  brother,  L.  N.  Fowler,  beoame  widely 
known  aa  a  loetnrer,  and  aa  writer,  editor,  and  pablisher 
of  booka  and  periodicala  npon  phrenology,  health,  aelf-onl- 
tnre,  education,  and  aooial  reform ;  retired  in  1863  flrom  hia 
bnainess  in  Now  York,  and  removed  to  Boston,  Maaa.,  atill 
eontinning  to  write  and  leotnre ;  ia  the  author  of  nameroua 
well-known  works  upon  the  aubjeota  indicated  abore. 

Fowler  (Wn-HAK  CHAOxcEr),  LL.D.,  b.  in  Clinton, 
Conn.,  Sept  1, 1793;  graduated  at  Tale  in  1810;  was  tutor 
181^23 ;  pastor  of  a  Congregational  ohnrch  at  Qreenfield, 
Mass.,  1825-27 ;  professor  of  chemistry  and  natural  history 
in  Hiddlebury  College,  Vt,  1827-38;  professor  of  rhetoric 
and  oratory  in  Amherst  College  1833-43 ;  a  son-in-law  of 
Noah  Webster,  and  editor  of  the  UniTersity  edition  of 
Webster's  Dieilonary  (1845);  author  of  a  treatise  on  The 
E»glieh  Language  (1850);  of  two  English  grammars; 
of  The  SecttoHai  Oontroven}/  (1883);  ChaHneeg  Memorial 
(1856) ;  Mietory  o/Dwham,  Com.  (ISSS),  etc.  Besides  in 
Durham. — His  daughter,  Hits.  Exilt  Ellswortb  Ford, 
published  a  Tolnme  of  poems  in  1872. 

Fow'lerite,  ory ataUiied  rhodonite  from  Franklin,  N.  J. 

Fowler's  Solution  [named  from  Dr.  Thomas  Epwler 
of  Stafford,  England  (1736-1801),  its  inventor],  a  solution 
of  arsenite  of  potash  in  water,  flavored  and  colored  with 
compound  tincture  of  lavender.  Each  fluidrachm  contains 
the  equivalent  of  half  a  grain  of  arsenious  acid.  The  dose 
is  Ave  or  ten  drops  once,  twice,  or  thrice  daily.  It  is  used 
in  many  diseases,  especially  skin  diseases  and  malarial 
fevers  and  their  scquelee,  and  is  sometimes  very  useful  in 
epilepsy  and  neuralgia.  It  is  a  powerful  tonic,  and  should 
be  used  only  under  the  eye  of  a  competent  physician. 

Fowles  (Jambs  H.),  Episcopal  clergyman  in  the  U.  S., 
b.  at  Nassau,  N.  P.,  in  1812;  graduated  at  Yale  College, 
New  Haven,  Conn.,  in  1831;  was  licensed  by  the  New  York 
presbytery  in  1833,  and  liilerwards  ordained  by  Bishop 
Bowen  of  South  Carolina.  In  1845  settled  as  rector  of  the 
church  of  the  Epiphany,  Philadelphia,  Pa.  D.  in  1854. 
Wrote  Proteetant  Epiacopal  Viewe  of  Baptiem,  etc.  (1846), 
Tkirif  Sermon;  published  after  his  death  with  memoir. 

Fowl'ing,  the  taking  of  wild  fowl  either  as  a  sport  or 
as  a  means  of  livelihood.  The  term  in  the  ordinary  use 
would  hardly  include  the  shooting  of  grouse,  pheasants, 
quails,  and  other  land-birds,  but  is  limited  to  the  hunting 
of  wild  ducks,  geese,  and  other  water-fowl,  and  perhaps 
the  shore-birds,  such  as  the  rail  and  plover.  Not  the  fovrl- 
ing-piece  alone,  but  also  nets,  snares,  stalking-horses,  bird- 
lime, punts,  screens,  sneak-boats,  decoys  (living  or  artifi- 
cial), and  the  like,  are  legitimate  means  of  fowling.  The 
water-spaniel  ia  the  best  retriever  for  this  work.  Fowling, 
as  pursued  in  Great  Britain,  has  a  strange  and  complicated 
vocabulary  of  its  own,  which  it  is  incumbent  upon  gentle- 
men sportsmen  to  employ.  Fowling  as  a  means  of  liveli- 
hood IS  an  importantindustry,  chiefly  in  cold  latitudes.  In 
the  Orkneys  and  other  smaller  British  islands,  as  In  Lab- 
rador, birds  are  pursued  not  only  for  their  flesh  and  eggs, 
but  for  their  feathers,  which  constitute  an  important  article 
of  commerce.  This  kind  of  fowling  is  a  very  arduons  and 
dangerous  pursuit.  In  many  parishes  of  the  east  of  Eng- 
land fowling-rights  are  attached  to  many  rectories  and  other 
church  livings,  which  derive  hence  no  small  part  of  their 
revenue.    But  this  is  far  less  prevrieot  now  than  formerly. 

Fowrins>piece.  See  Spobtinq-abhs,  by  Uem.  P.  V. 
Haoxeb,  U.  a.  A. 

Fowl  Meadow  Grass,  an  excellent  grass  for  hay — 
the  Poa  eerotina  of  the  U.  S.,  Canada,  and  Europe — grow- 
ing in  wet  lands.  The  Olyceria  nervata  of  the  Northern 
States  is  called  by  the  same  name.  It  grows  in  wet  land, 
and  resembles  the  former  in  appearance  and  value. 

Fowneg  (Oeoboc),  F.  R.  S.,  b.  1815;  was  professor  of 
practioal  chemistry  in  the  University  College,  London.  D. 
Jan.,  1849.  Author  of  the  Actonian  priie  essay  on  Chem- 
ietry  a$  exempUfj/ing  the  Wiedom  and  Senefcmee  of  Ood 
(1844),  and  several  popular  works  on  chemistry. 

Fox  [Oer.  Fuche],  the  common  name  of  those  forms  of 
the  family  Canidas  which  are  externally  distinguished  by 
a  slender  muulo,  vertical  pupil,  and  an  elongated  bushy 
tail.  Several  distinct  genera  aro  thus  confounded  which 
differ  from  each  other  in  somo  remarkable  characters.  Of 
these  forma  one  genua  ( Vnlpet)  is  common  to  the  entire 
northern  hemisphere,  and  has  also  nomeroos  representa- 
tives in  Asia  and  Africa.  The  most  familiar  speeies  Is  the 
common  or  red  fox  of  Europo  and  North  America,  and 
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embraces  several  varieties,  of  which  the  most  oharaoteristic 
ia  the  prairie  or  long-tailed  fox  {Macrurue)  of  the  Sonth- 
WQStem  U.  8.  Another  related  species,  of  smaller  aise,  is 
the  swift  or  kit  fox  (  Vulpee  velox)  of  the  Western  prairies. 
A  third  eongenerio  species  with  strongly-marked  oharao- 
ters  is  a  native  of  the  Arctic  circle,  and  has  hairy  feet, 
whence  it  is  called  Vulpee  lagopue.  The  genus  Vulpee  is 
very  closely  related  to  C'anie,  Another  genus  ( Uroegon)  has 
mueh  external  similarity  to  Vulpee,  but  is  distinguished 
firom  it  by  several  very  important  anatomical  characters. 
It  is  peculiar  to  North  America,  and  embraces  a  slnglo 
well-determined  species  (  Vrocyon  vxrginianua) ;  but  th6ro  is 
an  insular  and  tropical  race  which  is  much  smaller,  and  has 
been  considered  as  a  distinct  species,  and  named  Vulpee 
liUoralie.  Taso.  Glix. 

Fox,  tp.  of  Kendall  co.,  HI.     Pop.  1265. 

Fox,  tp.  of  Black  Hawk  co.,  Ia.    Pop.  812. 

Fox,  tp.  of  McDonald  oo.,  Mo.    Pop.  529. 

Fox,  tp.  of  Carroll  oo.,  0.    Pop.  1119. 

Fox,  tp.  of  Elk  CO.,  Pa.    Pop.  1188. 

Fox,  tp.  of  Sullivan  co..  Pa.    Pop.  443. 

Fox  (Sir  Chakles),  English  civil  engineer,  b.  at  Derby 
in  1810,  was  designed  by  friends  to  follow  the  medical  pro- 
fession, but  studied  engineering  and  was  first  employed 
by  Ericsson.  At  the  commencement  of  the  construction 
of  the  London  and  Birmingham  Railway  Company's  lino 
be  was  appointed  its  assistant  engineer  by  Robert  Stephen-  . 
son,  and  remained  with  the  company  five  years,  or  a  year 
subsequent  to  the  opening  of  the  railway.  Then  he  joined 
the  late  Mr.  Bramah  in  establishing  the  firm  of  Bramah, 
Fox  A  Co.,  afterwards  Fox,  Henderson  A  Co.  He  drew  the 
plana  for  the  building  for  the  Oreat  Exhibition  in  Hyde 
Park  in  1851,  spending  eighteen  hours  per  day  in  their 
execution  for  aeren  weeks,  and  being  knighted  for  the 
work.  He  constructed  the  Sydenham  Crystal  Palace  and 
many  extensive  railway  and  engineering  works,  and  was 
senior  partner  in  the  firm  of  Sir  Charles  vox  A  Sons,  civil 
engineers.     D.  June  17,  1874. 

Fox  (Rt.  Hon.  Charles  Jakes),  the  second  son  of  Hen- 
ry, Lord  Holland,  by  Oeorgiana  Carolina,  daughter  of  the 
duke  of  Richmond,  a  descendant  of  Charles  II.,  was  b.  in 
London  Jan.  24,  1749,  and  educated  at  Eton  and  at  Hert- 
ford College,  Oxford.  He  did  not  graduate,  but  travelled 
1766-68  upon  the  Continent,  where  he  acquired  a  lifelong 
fondness  for  Italian  literature.  In  1768  he  took  a  seat  in 
Parliament  for  Midhurst,  from  which  borough  he  was  elect- 
ed before  he  came  of  age.  In  1770  be  became  a  junior  lord 
of  the  admiralty,  and  in  1773  a  lord  of  the  treasury,  whence 
he  was  dismissed  in  1774  by  Lord  North  on  account  of  his 
independent  spirit.  From  this  time  he  stood  by  the  side 
of  Burke  and  the  Liberals,  and  assailed  with  most  brilliant 
and  effective  eloquence  the  administration  of  Lord  North, 
foretelling  the  eventual  defeat  of  the  British  arms  in  North 
America.  In  1780  he  was  chosen  to  represent  Westminster 
in  Parliament.  In  1782  he  was  secretary  of  state  for  for- 
eign affairs  under  the  marquis  of  Rockingham,  and  in  1783 
was  secretary  of  state  in  the  Portland  ministry.  In  1783 
he  introduced  his  India  bill  for  the  relief  of  the  inhabitants 
of  Britiah  India,  but  the  Baat  India  Company,  the  king, 
and  the  House  of  Lorda  combined  to  defeat  him,  and  he  re- 
signed. He  stood  again  for  Westminster,  and  was  elected, 
but  was  unseated  through  the  influence  of  the  ministry. 
He  entered  Parliament  for  a  Scottish  burgb,  and  punished 
the  offending  magistrates  of  Westminster  by  a  snccessfbl 
suit  at  law.  He  now  became  the  prime  leader  of  the  Lib- 
eral party,  fVom  which  Burke  was  so  soon  to  secede ;  joined 
heartily  in  the  prosecution  of  Warren  Hastings ;  opposed 
with  all  his  powers  the  policy  of  Pitt  and  his  interference 
ID  eontinental  affairs ;  supported  Wilberforce  in  his  efforts 
fbr  the  abolition  6f  the  slave-trade ;  and  hailed  Trpra  tho 
first  the  French  Revolution  as  the  harbinger  of  a  new  era 
of  freedom.  Between  Napoleon  and  Mr.  Fox  there  was  a 
mutual  respect,  which  amounted  almost  to  a  personal  friend- 
ship. From  1797  to  1802  he  absented  himself  from  Parlia- 
ment completely.  In  1806  he  entered  the  ministry  as  secre- 
tary for  foreign  affairs,  and  in  a  personal  note  addressed  to 
Napoleon  offered  peace,  but  did  not  live  to  see  it  effected. 
D.  at  Chiswick  Sept.  18, 1806.  Ho  left  no  legitimate  chil- 
dren. Mr.  Fox  was  brought  up  by  his  father  to  a  loose  way 
of  private  life.  An  inveterate  gambler,  a  hard  drinker,  the 
greatest  spendthrift  of  hia  day,  he  was  still  a  man  of  most 
generous  and  noble  impulses  and  of  kindly  and  gonial  dis- 
position. To  the  consummate  excellence  of  his  oratory 
Burke,  Maokintosh,  Parr,  Franklin,  and  all  the  best  critics 
of  his  time  bear  the  amplest  testimony.  His  politioal  views 
were  always  liberal  and  progressive,  always  far  in  advance 
of  his  time.  His  incomplete  Hietory  of  the  Reign  of  Jamee 
II,  was  published  in  1808,  auid  some  minor  works,  and  six 
volumes  of  his  speeches  appeared  in  1815. 
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Fox  (Ch  ABLEi  Jahss),  b.  st  Antrim,  N.  H.,  Oet  1 1, 1811 ; 
graduated  at  Dortmontb  1831 ;  woa  lav-partoer  with  Hon. 
Daniel  Abbot  of  Naahno,  N.  H.,  in  1834 ;  member  of  the 
New  Hampahire  legislature  in  1837 ;  eoanty  aolioitor  1835- 
44 ;  member  of  a  commiaaion  to  reriae  the  New  Hampahire 
atatutea  in  1841-42;  went  to  Egypt  in  1843,  and  to  the 
West  Indies  in  1844 ;  compiled  witn  Her.  Samuel  Oagood, 
D.  D.,  Tke  y*u  Hamptkirt  Book  of  Proit  and  Poetry 
(1842),  published  the  Bittory  of  DmntabU  (184S),  and  the 
ToKK  X^er  (1843).     B.  at  Nashua,  N.  H.,  Feb.  17, 184«. 

Fox  (Charles  Ricbard),  English  general,  natural  son 
of  the  third  Lord  Holland,  b.  in  1796,  was  in  the  nary  from 
1809tol8I3;  served  at  the  sieges  of  Cadii  and  Tarragona; 
entered  the  85th  regiment  in  ISli,  and  was  for  years  aide- 
de-camp  to  Sir  F.  Adams,  at  CorfO.  He  commanded  the 
34th  regiment  in  America;  was  then  in  tbe  grenadier 
guards,  and  aide-de-camp  to  King  William  IV.  and  to 
Qaeen  Victoria.  He  sat  in  Parliament  for  Calne  in  1831, 
and  afterward  for  Tavistock,  Stroud,  and  the  Tower  Ham- 
lets, and  was  for  some  time  surveyor-general  of  the  ord- 
nance under  the  Whig  government.  Became  a  general  in 
1803.     D. 1873. 

Fox  (OsABaB),  fonnder  of  the  Society  of  Friends,  b.  at 
Drsyton-lo-tfae-Clay  (now  Fenny  Drayton ),  Leioestershire, 
July,  1024,  was  the  son  of  pious  Chriatopher  Fox,  weaver, 
called  among  his  neighbors  "righteous  Chrieter."  His 
parents  were  both  members  of  the  Church  of  England.  Fox 
waa  early  bound  apprentice  to  a  shoemaker  and  glasier,  but 
in  1043  abaodonea  this  occupation,  and  in  1A47-48  began 
itinerant  preaching.  For  this  he  was  repeatedly  arrested 
and  imprisoned  from  104V  to  1686,  but  submitted  at  one 
ready  to  lay  down  bis  life  for  his  faith.  In  1653  be  formed 
congregations  in  Lancashire.  In  1609  he  married  Mar- 
garet, widow  of  the  Welsh  judge  Thomas  Fell,  and  in  1071 
visited  America.  At  Barbadoea,  on  thia  Journey,  he  drew 
op  a  paper  setting  forth  the  belief  of  the  Friends  as  to  the 
fundamental  doctrines  of  Christianity.  In  Uar.,  1673,  he 
embarked  for  England.  He  was  soon  imprisoned  again  in 
Worcester  Jail,  remained  in  confinement  a  year,  and  was 
freed  through  the  influence  of  Sir  Matthew  Hale.  In  1677 
and  1681  be  visited  the  Friends  in  Holland,  and  established 
monthly,  quarterly,  and  yearly  meetings  there.  He  re- 
turned to  England,  and  d.  in  London  Jan.  13, 1081,  having 
continued  hia  public  addreases  to  within  a  few  daya  of  hia 
death.  Hia  writings  were  published  in  three  vols,  folio — 
vis.  1,  Journal  o/kit  Life,  Travel;  etc.,  1694 ;  2,  Cnllectiotu 
of  many  Select  and  Chritiian  EpUtles,  Letier;  and  Tenii- 
moniet  written  by  Qeorge  Fox  (1698);  3,  Gotpel  Truth  De- 
monetrated  in  a  Collection  of  Doctrinal  booiu  given  forth  by 
George  Fox,  containing  PriHcipUe  Eetential  to  Christianity 
and  Saltation  held  among  the  people  called  Quakere  (1706). 
(Consult  Sewkll's  Bittory  of  the  Qnakere;  JoNAH  Harsh's 
Life  of  Far,  1848  ;  Jahhey's  Life  of  Fox,  etc.,  1843  j  C.  H. 
Spt'RGEOH's  George  Fox,  an  address  to  the  Society  of  Friends, 
London,  1866 ;  Tallack's  George  Fox,  The  Friendt  and  the 
Early  Baptief,  London,  1868 ;  H.  Weimoabten's  Retolu- 
tioniklrrhen  England;  Leipsic,  1808  ;  and  for  a  full  account 
of  Fox's  writings  and  publications,  Joseph  Smith's  Cata- 
logne of  f nerwir  Booit»,  Babcla v's  Apology  ( London,  1078), 
and  T.  Etaks'  Expoeitinn  of  the  Faith  of  the  Religiout  So- 
ciety of  Friendt  (Philadelphia,  1828),  for  determination  of 
the  doctrinal  views  of  Fox  and  the  early  Quakers.) 

Fox  (OusTAVus  v.),  b.  at  Saagus,  Mass.,  June  13, 1821 ; 
midshipman  IT.  S.  navy  In  1838,  and  served  for  nineteen 
years  on  different  stations,  in  the  Coast  Survey,  in  command 
of  mail-steamers,  and  in  the  war  with  Mexico.  Resigned 
in  1856,  and  became  agent  of  the  Bay  State  Woollen  Mills 
at  Lawrence,  Mass.  In  Feb.,  1601,  waa  sent  for  by  Qen. 
Scott,  at  the  instance  of  Poatmaater-Gleneral  Blair,  in  ref- 
erence to  throwing  supplies  and  troopa  into  Fort  Sumter ; 
but  Pres.  Buchanan  refused  at  that  time  to  allow  the  expe- 
dition. Subsequently,  Mr.  Lincoln  approved  the  plan,  send- 
ing Capt.  Fox  to  Fort  Sumter  to  commnaieate  with  Maj. 
Anderson,  and  on  bis  return  directed  him  to  carry  out  hia 
plan,  which  was,  however,  virtually  thwarted  by  the  with- 
drawal of  the  Powhatan  for  another  expedition,  that  of  re- 
inforcing Fort  Pickens.  The  expedition,  thus  mutilated, 
could  only  proceed  to  Charleston  harbor,  where  the  Confed- 
erates, learning  of  its  departure,  had  already  opened  fire 
upon  the  fort  it  was  destined  to  relieve,  but  for  which  it  was 
shorn  of  its  essential  strength.  It  could  only  rerve  to  bring 
away  Maj.  Anderson's  command  after  hia  surrender.  Com- 
munication with  Washington  being  out  08',  CapL  Fox  then 
applied  to  William  H.  Aspinwall  and  W.  B.  Astor,  who 
fitted  out  a  steamer  (the  Yankee),  of  which  he  was  appointed 
an  acting  captain,  and  in  which  he  sailed  for  Chesapeake 
Bay,  the  occupation  of  which  he  deemed  vital.  Hr.  Lin- 
coln now  conferred  npon  Capt.  Fox  the  appointment  of  as- 
sistant secretary  of  the  navy,  which  position  he  held  till  the 
close  of  the  war.    In  this  capacity  he  is  thus  mentioned  to 


the  writer  by  •  prominent  member  of  Mr.  Lincoln's  cabinet : 
"  Fox  was,  in  my  opinion,  the  reoUy  able  man  of  Lincoln's 
administration.  .  .  .  He  planned  the  capture  of  New  Or- 
leans and  the  opening  of  tne  Mississippi,  and  ganetsily  the 
operations  of  the  navy.  He  bod  all  the  reeponsibility  of 
removing  the  aupenuinnated  and  inelDcient  men  be  found 
in  charge.  ...  He  selected  Farrogut.  Gen.  Grant  con- 
stantly consnltad  him.  .  .  .  Not  the  least  meritorious  port 
of  bis  servioei  is,  that  he  sought  only  to  make  them  nsefnl, 
claiming  neither  then  nor  now  the  fame  due  to  his  services." 
Nor  does  thia  imply  any  disparagement  of  the  secretary 
(Mr.  Wellea),  whoso  department,  the  most  perfectly  man- 
aged in  this  supreme  crisis  of  any  of  the  great  government 
departments,  improvised  a  navy  and  never  failed  to  meet 
all  requirementa.  Soon  after  the  close  of  the  war  Congress 
created  an  additional  assistant  secretary  of  the  navy  to 
enable  the  government  to  send  Capt.  Fox  to  Rusaia  to  pre- 
sent to  the  emperor  Alexander  II.  the  congratulations  of 
the  American  Congreaa  on  his  escape  from  menaced  assas- 
sination. This  mission  marks  the  high  estimate  formed  of 
Mr.  Fox's  talents  and  services  during  the  war  by  the  gor- 
ernment.  Russia  alone,  of  the  great  powers  of  Europe, 
having  taken  a  decided  stand  for  the  American  Union,  the 
mission  was  of  great  importance.  Regardless  of  self,  he 
had  declined  to  ask  an  admiral's  commission,  which  he 
might  have  obtuned,  accepting  the  Russian  miasion  as  his 
sole  reward,  and  on  his  return  resigned  his  official  appoint- 
ments and  resumed  the  charge  of  extensive  woollen  manu- 
factories in  Lowell.  More  recently  he  has  become  a  member 
of  an  Ifnportant  business  house  in  Boston.   J.  G.  B  ABHARn. 

Fox  (Johk),  b.  at  Boston,  Lincolnshire,  England,  in 
1517  ;  entered  Brosenose  College,  Oxford,  in  1533 ;  chosen 
a  fellow  of  Magdalen  College  in  1548;  became  a  Protestant, 
and  in  1545  was  deprived  as  a  heretic ;  was  tutor  to  the 
children  of  Sir  Thomas  Lucy,  and  later  (1547-53)  to  those 
of  the  earl  of  Surrey ;  was  ordained  deacon  by  Ridley  15S0 ; 
lived  at  B&Ie  during  Mary's  reign;  returned  in  1559;  be- 
came a  prebendary  of  Samm  1563 ;  and  d.  in  London  Apr. 
18,  1587.  He  is  chiefly  remembered  as  author  of  the  Act* 
and  MoKHtnente  (1563),  well  known  as  Fox't  Bookofttar- 
tyn. 

Fox  (Ldkb),  an  English  navigator  who  in  1031  com- 
manded an  expedition  in  search  of  a  nortb-west  passage. 
He  discovered  Cumberland  Island  and  other  important 
points  of  Aralio  America. 

Fox  (WiLLiAH  Johnsoh),  b.  at  TTggoshall  Farm,  near 
Wrentham,  Suffolk,  in  1786.  His  father  was  a  weaver.  The 
boy  gave  early  evidence  of  remarkable  ability,  and  was  sent 
to  Homorton  College  (Hackney),  then  under  the  care  of 
Dr.  Pye  Smith,  to  be  educated  for  the  Christian  ministry 
among  the  Independents.  But  bis  opinions  led  him  away 
from  that  connection ;  he  became  a  preacher  of  Cnitarian- 
ism,  till,  departing  still  farther  from  the  accepted  belief,  be 
separated  from  all  denominations,  and  took  an  isolated 
position  as  a  rationaliat  preacher  in  South  Chapel,  Fina- 
Dury,  London.  Here  he  attracted  attention  by  the  specu- 
lative boldness  of  his  views,  his  innovations  on  the  ordi- 
nary customs  of  worship,  and  the  secular  tone  of  his  dis- 
ooursea.  His  andiencea,  though  never  very  numerous — the 
chapel  was  a  small  one — were  composed  of  people  remark- 
able for  intelligence  and  influence  on  the  world  of  mind. 
He  was  a  powerful  teacher,  with  a  atrong  infusion  of  the 
social  agitator.  Hia  interest  in  politics  made  him  a  leader 
among  the  Liberals.  No  abler  speaker  addresaed  the  meet- 
ings of  the  Anti-Corn-Law  League;  no  abler  writer  took 
up  the  pen  for  the  most  extreme  measures  of  the  "party 
of  progress."  His  Lettere  of  a  Norwich  Weaver  Boy,  which 
were  printed  in  the  newspapers,  did  powerful  service.  His 
Lecture*  to  the  Working-Ctaeece  were  widely  read,  and  did 
much  to  prepare  the  way  for  present  movementa.  In  1847, 
Mr.  Fox  was  elected  to  Parliament  from  Oldham,  waa  de- 
feated in  1852,  and  re-elected  the  same  year  to  fill  a  vaoancy 
oaoeed  by  death.  At  the  general  election  in  1857  he  was 
again  defeated.  D.  in  London  June  3, 1864.  The  writings 
of  Mr.  Fox  are  comprehensive  and  vigoroua.  Three  vol- 
umea  of  aermona  ahow  what  he  was  aa  a  pulpit-orator;  a 
book  on  The  Beligiotu  Ideal  sbowa  the  cost  of  his  pbilo- 
aophio  thought.  Mr.  Fox  was  warmly  interested  in  Amer- 
ican institutions,  and  cordial  in  his  welcome  to  leaders  of 
American  thought.  In  religious  belief  he  resembled  the 
Transcendental  Unitarians.  He  was  a  theist  and  an  idealist 
The  two  paints  of  his  creed  were  "  the  perfection  of  divinity 
— the  immortality  of  humanity."     0.  B.  FROraiKaaAH. 

Foxltoro',  poat-y.  and  tp.  of  Norfolk  00.,  Mass.,  21 
milea  S.  W.  of  Boston,  ou  the  Boston  and  Providence  and 
Mansfield  and  Framingham  R.  Rs.  It  contains  a  large 
straw-hat  and  bonnet  manufactory,  oorpet-Iining,  box, 
soap,  and  spring-bed  factories,  1  nirnaee,a  granite-quarry, 
and  sevenil  minor  industries.  It  has  2  local  papers,  1 
savings  bank,  %  pnblio  library,  public  bnildinga  worth 
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$10,000,  i  ehurahm,  and  2  hotels.     Prisoipal  biuinegt, 
mumfaotaring.     Pop.  3057. 

BOBT.  W.  Cakpihtek,  Kd.  "  JorKHAL." 
Fox'bnrg,  po<t-T.  of  Riohland  tp.,  Clarion  co.,  Pa.,  on 
the  Allegheny  Hirer  and  the  Allegheny  Valley  R.  R.,  58 
miles  below  Oil  City. 

Fox  Creek,  tp.  of  CUyeo.,  Ala.  P.83». 
Fox  Creek,  tp.  of  Randolph  e«.,  Ala. 

Pop.  vrs. 

Fox'croft,  post-T.  and  tp.  of  Pieeata- 
qnia  oo.,  He.,  00  miles  KK.  B.  of  Augnsta, 
has  manufaotureg  of  machinery,  farming 
tools,  lumber,  flannels,  mouldings,  car- 
riages,-eto.,  and  is  the  seat  of  an  twademy. 
Pop.  HT8. 

FoxclOTe.    See  DioiTALn. 

Fox'homill,  •  variety  of  the  dog,  bred 
prlneipally  in  6reat  Britain  and  Ireland, 
and  aoapted  to  the  national  sport  of  fox- 
banting.  The  foxhonnd  is  a  sross  of  the  bloodhoand,  | 
whence  itderivei  its  keen  power  of  soent;  the  greyhoond, 
which  gives  its  speed;  and  the  bulldog,  which  has  con- 
femd  upon  its  descendant  ita  own  oonrage  and  peraist- 
eoey.  At  present,  howerer,  the  breed  of  foxhounds  is  re- 
garded aj  well  established,  requiring  no  further  cross  with 
either  of  the  origlaal  stocks.     This  is  about  two  feet  high. 

Fox-Hnnting,  one  of  the  national  sporti  of  England, 
is  a  very  different  pastime  tnm  what  is  called  by  that 
name  in  the  Northern  States  of  America.  Here  the  aequi- 
sition  of  the  fur  Is  a  principal  object ;  the  fuz  is  fallowed 
bj  oae  or  more  honnds  and  by  the  huntsman,  often  alone  and 
on  foot,  and  he  shoots  the  fox  with  a  rifle.  But  in  Eng- 
land the  fox  is  followed  by  a  pack  of  tnm  40  to  120  dogs, 
and  by  a  large  number  of  gentlemen  and  ladies  on  horse- 
back. As  they  ride  in  the  ohase  the  party  are  under  the 
charge  of  a  master,  the  hounds  being  in  the  care  of  a 
huntsman  and  "  whippers-in  "  or  whips.  The  bolder  mem- 
bera  of  the  hunt  leap  their  horses  over  fences,  gates,  and 
hedgerows,  and  all  feel  at  liberty,  when  necessary,  to  rush 
headlong  through  grain-flelda  and  other  growing  crops — 
an  outrage  which  seems  to  be  Justified  by  public  opinion. 
The  fox  is  not  shot,  but  when  caught  by  the  dogs  the 
huntsman  outs  off  his  brush  (tail),  pads  (feet),  and  mask 
(faoe),  which  are  given  as  trophies  to  those  who  may  be 
present,  or  "  in  at  the  death,"  as  it  is  called.  The  flesh  is 
cat  up  and  given  to  the  dogs,  to  be  devoured  on  the  spot. 

Fox  Indians,  called  by  themselves  Ontaga'mie 
(that  is,  "Foxes"),  Masqna'quink,  "red-olay  men,"  a 
tribe  of  Xorth  American  aborigines  of  Algonkin  stock, 
have,  ever  since  known  to  white  men,  been  intimately  asso- 
ciated with  the  Sao  (or  Sauk)  tribe,  and  the  two  together 
are  always  spoken  of  as  Sacs  akd  Foxbb  (which  see). 

Fox  Islands,  in  Lake  Michigan,  are  two  in  number, 
the  North  and  South  Fox.  They  belong  to  Chandler  tp., 
Hanitoa  oo.,  Hioh.     Pop.  44. 

Fox  Islands,  Pacific  Ocean.    See  Albotiak  Irlaitss. 

Fox  laake,  post-v.  and  tp.  of  Dodge  oo.,  Wis.,  is  lo- 
cated upon  the  outlet  of  a  small,  beanUfnl  lake  60  miles 
N.  W.  of  Milwaukee,  and  Is  connected  by  horse-railroad 
with  the  Milwaukee  and  St.  Paul  R.  R.  It  is  the  seat  of 
the  Wisconsin  Female  College,  has  a  graded  public  school, 
5  churches,  1  State  bank,  1  newspaper,  I  hotel,  a  foundry, 
a  flooring-mill,  a  brewery.  Odd  Fellow,  Masonic,  Oood 
Templar,  and  Oranger  lodges,  and  the  usual  number  of 
stores  and  shops.     Pop.  of  v.  1080 ;  of  tp.  1916. 

JoH<r  HoTCHKiw,  En.  "  Fox  IiAKs  RcpBEgiirrATivE." 

Fox  Mills,  tp.  of  Wilcox  oo.,  AU.    Pop.  720. 

Fox  RiFer,  a  stream  rising  in  Qreen  Lake  co.,  Wis., 
and,  taking  a  S.  and  S.  W.  direction,  approaches  to  within 
1}  miles  of  the  Wisconsin  River,  with  which  it  is  connected 
at  Portage  City  by  a  oaaal.  It  flows  then  by  a  circuitous 
N.  and  K.  B.  oonrse  to  Oreen  Bay,  Wis.,  into  which  it  falls 
at  the  town  of  that  name.  The  improvement  of  this  river 
by  look  and  dam  navigation,  and  by  jetties,  is  being  carried 
on  by  the  U.S.  government  as  the  connecting-link  of  com- 
munication between  the  Atlantic  and  the  great  system  of 
internal  navigation  furnished  by  the  Mississippi  and  its 
tribntaries.  The  route  leads  from  the  Missiasippl  by  way 
of  Wisconsin  River,  the  Upper  Fox,  Lake  Winnebago,  and 
Lower  Fox  River  to  Qreen  jBay,  and  thence  by  way  of  the 
lakes  to  the  Atlantic  Ocean,  and  is  one  of  the  great  routes 
set  fosth  by  the  Senate  oommittee  on  cheap  transportation. 

Fox  River  rises  in  Waukesha  co..  Wis.,  flows  S.  and 
S.  W.,  emptying  into  the  Illinois  River  at  Ottawa,  111.  It 
furnishes  abundant  and  well-improved  water-power. 

Fox  River,  post-v.  of  Fox  tp.,  Qasp£  co.,  Quebec,  Can- 
ada, bA  a  shallow  harbor,  mnch  resorted  to  during  westerly 


wmda  by  American  maokerel-vesaela.  It  has  a  court- 
house, thriving  cod-fiaheriea,  and  a  good  aoil.     Pop.  450. 

Fox  River,  tp.  of  White  co.,  IlL    Pop.  1867. 

Fox  River,  tp.  of  Davis  co.,  la.    Pop.  1256. 

Fox  Skark,  or  Thresher,  the  Alopiat  mtlpet,  a 
shark  of  the  AUantis  and  Mediterranean,  is  twelve  to 


Fox  Shark. 


eighteen  feet  long,  the  tail  about  as  long  as  the  body.  It 
boldly  attacks  the  whale,  striking  fearful  blows  with  its 
tall ;  whence  it  is  called  thresher.  It  devours  great  num- 
bers of  amall  fishes. 

Foj  (Maxihiliex  SisASTicM),  b.  at  Ham,  France,  Feb. 
3,  1775 ;  entered  the  army  in  I7II1 ;  served  with  diatinction 
in  the  republican  wars;  was  in  Massena's  and  Horeau's 
Swiss  and  German  campaigns,  but  his  known  coldnese  to- 
wards Napoleon  tended  to  check  his  promotion.  In  Italy 
and  the  Peninsula  he  so  skilfully  and  valiantly  supported 
the  cause  of  France  that  in  1810  he  was  made  a  general  of 
division.  At  Waterloo  he  received  hia  fourth  wound  in 
battle.  In  1819  he  waa  sent  to  the  Chamber  of  Deputies, 
where  he  appeared  In  a  new  rSle,  that  of  a  liberal  orator; 
but  the  toil  and  excitement  of  public  life,  joined  to  the  ef- 
fects of  his  old  wounds,  soon  wore  out  his  strength,  and  the 
disinterested  patriot,  the  able  and  fearlesa  soldier,  the 
gifted  champion  of  liberty,  d.  at  Paris,  Nov.  28,  1825.  The 
people  subscribed  freely  for  bis  children,  whom  he  left  poor. 
He  left  Speechet  (2  vols.,  1826)  and  Hutoiy  of  the  Penimular 
War  (unfinished,  4  vols.,  1827). 

Foy'ers,  or  Fyers,  a  river  of  Scotland.  It  rises  in 
the  Monadleadh  Monntaina  in  Invemess-ahire,  and  after 
running  12  miles  N.  it  falls  into  Loch  Ness.  It  forms  two 
Calls — an  upper  one  of  30  feet,  and  a  lower  one  of  90  feet, 
of  which  the  latter  is  the  finest  &I1  in  Qreat  Britain. 

Foyle,  a  river  of  Ireland.  It  is  formed  at  Lifford  by 
the  junction  of  the  Finn  and  the  Monrne,  and  after  a  course 
of  14  miles  it  falls  into  Lough  Foyle,an  inlet  of  the  Atlantio 
on  the  northern  ooaat  of  Ireland.  It  la  famous  for  its  sal- 
mon-fisheries, and  la  navigable  for  veasels  of  600  tons  to 
Londonderry,  4  miles  ih>m  the  Lough. 

Frac'tions  [Lat./raii^,/rar(KBt,  to  "  break '^.  If  an 
integral  unit  is  divided  into  any  number  of  equal  parts, 
each  part  is  called  a  fractional  unit.  If  the  integral  nnit 
is  divided  into  two  equal  parts,  each  part  is  called  a  half; 
if  into  thrtt,  each  part  is  called  a  third/  if  into /our,  each 
is  oalled  t  fourth;  and  so  on.  These  units  are  written  i,  i, 
i,  etc.  A  fraction  la  a  fractional  unit  or  a  collection  of 
fractional  unita.  Thua,  one-half,  two-third;  four-mntk*, 
etc.  are  fractions ;  they  may  be  written  },  f ,  },  eto. 

Every  fraction  conaists  of  two  parts — a  denominator, 
which  shows  the  value  of  the  fractional  unit,  and  a  nnnier- 
ator,  which  indicates  the  number  of  times  this  nnit  ia  taken. 

Thus,  in  the  fraction  -r  (read  a  divided  by  b),  the  denom- 
6 

inator  is  5  and  the  numerator  is  a.    The  denominator  shows 

that  the  integral  unit  1  is  divided  into  b  equal  parts  to 

form  the  fractional  unit  t>  and  the  numerator  shows  that  a 

of  these  parts  are  taken.    The  IVaction  t  ><  therefore  eqniv- 

1  * 

alent  to  a  times  the  quantity  -r 

Fractions  are  divided  into  two  classes — vulgar  or  common 
fraction;  and  deeimab.  Vulgar  fractions  are  those  in  which 
the  denominator  la  expressed ;  decimals  are  those  In  which 
the  denominator  is  simply  indicated.  The  denominator  of  a 
common  fraction  may  be  any  quantity  whatever;  the  de- 
nominator of  a  decimal  is  always  some  power  of  10.  The 
denominator  of  a  decimal  may  be  written  out  In  full,  in 
which  ease  it  la  a  decimal  fraction,  which  differs  in  no  re- 
spect from  a  common  fraction. 

Vulgar  Fractiokb. — Vulgar  fractions  are  expressed  by 
writing  the  numerator  over  the  denominator,  with  a  line 

between  them,  as  t-*    This  is  one  of  the  methods  of  indi- 

6 
eating  division ;  a  fhiotion  is,  in  fact,  equivalent  to  the 
quotient  of  the  numerator  by  the  denominator. 
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The  two  parts  of  a  fraetion  are  called  ttrwu,  and  accord- 
ing  to  their  relative  valaee  the  fraction  i»  said  to  be  proptr 
or  improptr;  if  the  numerator  if  leas  than  the  denominator, 
the  fraction  ia  proper;  if  the  numerator  is  greater  than  the 
denominator,  the  fraotion  is  improper.  A  proper  fraction 
is  always  less  than  1,  and  an  improper  fraotion  is  always 
greater  than  1.  It  may  happen  that  the  terms  of  a  fraction 
are  equal ;  in  this  case  the  expression  is  equal  to  1,  and  is 
fractional  only  inform. 

Fractions  are  timilar  when  they  hare  a  common  denom- 
inator— that  is,  when  they  hare  the  same  unit ;  they  are 
dinimilar  when  they  hare  different  units.  Thus,  f  and  f 
are  similar — \  and  \  are  dissimilar.  Dissimilar  fWtotions 
can  be  made  similar  as  follows :  find  the  least  common  mul- 
tiple of  the  denominators  for  a  common  denominator  of  the 
required  fraetion;  diride  this  by  the  denominator  of  each 
fraction,  and  multiply  the  quotient  by  the  corresponding 
numerators  for  the  numerators  of  the  required  fraetion. 
This  transformation,  as  well  as  many  others,  depends  on 
the  general  prinoiple  that  we  may  perform  the  samo  oper- 
ation on  both  terms  without  changing  the  ralue  of  the  frae- 
tion. 

Fractional  Expreniont  are  those  that  contain  a  fk«o- 
tion  in  any  form,  They  may  be  mixed,  oomplex,  or 
compound.  A  mixed  fraction,  or  mixed  number,  is  com- 
posed of  an  integral  and  a  fractional  part,  as  3},  &f.  A 
oomplex  fraotion  is  one  in  which  at  least  one  of  the  terms 

34    2X     3 
is  fractional  as  -^i  — f  >  -rr'   A  compound  fraction  is  a  frac- 

tional  part  of  a  fraction  or  mixed  nnmber,  as  }  of  f ,  ^  of  bi. 
Any  one  of  these  may  be  reduced  to  the  form  of  a  simple 
fraetion — that  is,  to  a  form  in  which  both  terms  are  entire 
— by  means  of  the  general  principle  already  giren. 

1.  To  Reduce  a  Mixed  Fraction  to  a  Simple  Form, — Mul- 
tiply the  entire  part  by  the  denominator  of  the  fractional 
par^  and  to  the  result  add  the  nupierator  of  the  ftaotion  ,- 
tlien  place  the  result  orer  the  denominator  of  the  fractional 

part.    Thus,  o  +  —  =- -;  also  2i  =  t-   By  rerening  the 

c  c  4 

preceding  mle  simple  fractions  may  sometimes  be  trans- 
formed into  mixed  fractions.  In  this  case  we  perform  the 
indicated  dirision,  continuing  the  operation  as  far  as  pos- 
sible: we  then  add  to  the  quotient  a  fraotion  formea  by 
writing  the  remainder  orer  the  diriaor.    Thus,  I  ^  2}. 

2.  To  Reduce  a  Complex  Fraetion  to  a  Simple  Form. — 
Reduce  both  terms  to  simple  fhwtions  haring  a  common 
denominator;  then  suppress  the  denominator.    Thus, 

3.  To  Rtd»e»  a  Oompound  Fraetion  to  a  Simple  Form. — 
Reduce  thaoomponent  parts  of  the  fractions  to  simple  forms, 
and  then  multiply  the  numerators  together  for  a  new  nu- 
merator, and  the  denominators  together  for  a  new  denom- 
inator. Thus,  }  of  }  of  &!=.{  of  *  of  y  =  ^.  If  a 
fraction  has  any  factors  common  to  both  terms,  they  may 
be  etruok  out.  The  resulting  fraction  is  then  said  to  be 
in  its  simplest  form.  In  this  case  the  terms  are  prime  with 
respect  to  each  other. 

Fractional  quantities  oan  be  added  and  subtracted,  mul- 
tiplied and  divided,  with  the  same  facility  as  entire  quan- 
tities. In  what  follows  we  shall  suppose  erery  fractional 
expression  to  hare  been  reduced  to  a  simple  form. 

1.  To  Add  Fraciioiu. — Reduce  them  to  a  common  de- 
nominator; then  And  the  sum  of  the  numerators,  and  write 
it  orer  the  common  denominator.    Thus, 

3.6       21    ,  20      41       .     a  .  «     ad  +  be 


4'^7"28  +  28""  28'  »""&"  +  ?-■ 
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2.  To  Subtract  one  Fraetion  from  another. — Bednoe  t\iam 
to  a  common  denominator;  then  subtract  the  numerator 
of  the  subtrahend  from  that  of  the  minuend',  and  write  the 
difference  over  the  common  denominator.     Thus, 

5      8^  35      27        8  a_»      ad~bc 

9      7"63      63""63''^&      rf"       hd    ' 

3.  To  MuUipln  one  Fraction  by  another. — Multiply  the 
numerators  together  for  a  new  numerator,  and  the  donomi- 
nators  for  a  new  denominator.    Thus, 

*  V,  *      12  a  ^  0       ae 

S^T'IP'^b^d-'Td- 

4.  To  Divide  one  Fraction  bv  another. — ^Invert  the  diriior, 
and  proceed  as  in  multipIioatTon.    Thus, 

3^4      3^7       21       ,      a      e      a  ^d      ad 
-r +-Z —T  X-T  —  TT7  also -+-;— -X -  — -r-.    . 
6764       20'  b       d       b       e       be 

Entire  qnaatities  may  be  regarded  as  ftraetions  haring  a 
denominator  eonal  to  1 .  Hence,  the  rules  for  operating  on 
fractions  inclnae  the  ease  in  which  some  of  the  quantities 
are  entire. 

The  rules  above  gtvot  may  oiton  be  simplified  by  striking 


out  fiaetors  that  would  otherwise  bo  common  to  both  terms 
of  the  result. 

Dbgim AL  FRACTlom  AXD  DiailAU. — A  decimal  fraetion 
is  a  fraction  whose  denominatoT  is  some  power  of  10. 
When  the  denominator  it  expressed,  it  differs  in  no  respect 
from  a  common  or  vulgar  fraction ;  when  the  denominator 
is  indicated,  but  not  expressed,  it  is   called  a  decimal. 
Decimals  differ  from  eommon  or  vulgar  fractions  only  in 
their  mode  of  expression.    A  decimal  may  be  expressed  by 
writing  its  numerator,  and  then  placing  a  decimal  point  (.), 
so  that  the  nnmber  of  figures  following  it  shall  be  equal  to 
the  nnmber  of  ciphers  in  its  denominator.     Thus,  the  &ac-' 
3      145     2584  ,  _    ...    ....      »-  . 

lo'  1000'  iooOO  °"^  *f  itten  -3,  .145,  .2584.  If  the 
number  of  ciphers  in  the  denominator  is  greater  than  the 
number  of  figures  in  the  numerator,  the  requisite  number 
of  oiplierB  must  be  prefixed  to — that  ia,  written  before — the 

3  7 

numerator.    Thus,  —  —  .03,  ■  —  .0007.    If  the  nnm- 

ber of  ciphers  in  the  denominator  ia  leas  than  the  numlrar 
of  figures  in  the  nnmerator,  the  result  oonsists  of  an  in- 
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tegral  part  and  a  decimal.    Thus,  —  •■  11 .8.   6aeh  ezpres- 

sions  are  called  mixed  decimate. 

Deeimals  may  be  read  as  common  fractions,  or  they  may 
be  read  like  whole  numbers : 

1.  When  read  as  eommon  fractions,  we  disregard  the 
decimal  point  and  prefixed  ciphers,  and  read  the  given 
figures  as  a  numerator:  we  then  supply  the  denominator, 
remembering  that  it  is  equal  to  1  followed  by  as  many 
ciphers  as  there  are  places  of  figures  in  the  given  decimal. 
Thus,  the  decimal  .014  is  noA  fonrteen-thoueandthe. 

2.  When  read  as  whole  numbers,  we  commence  at  the 
deoimal  point  and  separate  the  decimal  into  periods  of 
three  figures  each,  annexing  ciphers,  if  necessary,  to  com- 
plete the  last  period ;  we  then  read  each  period  in  order, 
calling  its  name  as  in  whole  numbers.  The  name  of  the 
first  period  is  thoueandlhe,  that  of  the  second  period  is 
millionth;  that  of  the  third  billionlht,  and  so  on.  Tho 
deoimal  .0140(1,  for  example,,  when  pointed  oS'  becomes 
.014,050;  it  is  then  read  li-lhouiandtne  and  60-mi7/i'oii(Ai. 
This  method  of  reading  decimals  is  entirely  the  aame  as 
that  of  reading  whole  numbers;  this  should  be  the  case, 
since  both  are  formed  according  to  the  same  general  laws. 

Decimals  may  be  transformed  and  operated  on  by  means 
of  the  following  principles : 

1.  Moving  the  decimal  point  one  place  to  the  right  is 
equivalent  to  multiplying  the  decimal  by  10. 

2.  Moving  the  decimal  point  one  plaoo  to  the  left  ia 
equivalent  to  dividing  the  deeimal  by  10. 

3.  Annexing  ciphers,  or  striking  out  terminal  ciphers, 
does  not  change  the  value  of  a  decimal. 

The  rules  for  addition  and  subtraction  of  deeimals  are 
the  same  as  in  whole  numbers ;  the  rules  for  multiplication 
and  dirisioD  differ  only  in  the  method  of  pointing  ofl'  the 
result. 

1.  To  Mnltiptgone  Decimal  bj/ another. — Neglect  the  deci- 
mal points  and  multiply  as  in  whole  numbers;  then  point 
olf  as  many  decimal  plaeea  in  the  product  as  there  are  in 
both  factors.     Thus,  2.5  X  i.U  =  10.400  ■==  10.4. 

2.  To  Divide  one  Decimal  by  another. — Annex  as  many 
ciphers  to  the  dividend  as  may  be  desirable;  diride  as  in 
wnole  numbers,  and  point  off  from  the  right  of  the  result 
as  many  decimal  places  as  the  number  of  such  places  in 
the  dividend  exceeds  that  in  the  divisor.  Thus,  1.38483 -«■ 
80.21  =  .023. 

To  convert  a  decimal  into  an  equivalent  vnlgar  fraetion, 
neglect  the  deoimal  point  and  all  the  ciphers  that  precede 
tho  first  significant  figure,  and  take  wnat  remains  for  a 
numerator;  then  write  1,  followed  by  as  many  ciphers  aa 
there  are  places  of  figures  in  the  giren  deoimal  for  a  de- 
nominator.   Thns,  .0086  •=  ■ 

To  oonrert  a  vulgar  fraotion  into  an  equivalent  decimal, 
reduce  the  fraction  to  its  simplest  form,  and  to  the  result- 
ing numerator  annex  as  many  ciphers  as  may  be  necessary ; 
then  divide  the  result  by  the  denominator,  and  point  off 
from  the  right  of  the  quotient  a  number  of  decimal  places 
equal  to  the  number  of  annexed  ciphers.  There  may  bo 
two  eases :  1.  The  denominator  may  contain  no  prime  fise- 
tor  exoept  6  or  2.    In  this  case  the  fraotion  is  of  the  form 

-^     -  .  If  m  >  n,  annex  m  ciphers  to  the  nnmerator,  whioh 

it  eqniralentt«  multiplying  it  by  10",  or  50X2*;  if  «■<!•, 
annex  n  ciphers  to  the  nnmerator,  which  is  equivalent  to 
mnltiplying  it  by  10»,  or  5»X2";  then  will  the  result  be 
exactly  divisible  by  the  denominator,  and  the  number  of 
decimiJ  places  will  be  equal  to  the  highest  exponent  of 
5  or  2.    Such  decimals  are  called  (erminatiii^  decimate.    3. 
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Ths  denominator  in&j  emUlD  aome  other  faeton  besides 
i  and  2.  In  this  ease  the  fraction  is  of  the  form  - 


6~X2»Xe 

After  annexing  a  snitable  number  of  ciphers  to  the  nama- 
rator,  we  can  cOride  out  the  &otors  $"  and  2" ,  bat  the  fac- 
tor e  will  remain,  and  there  will  result  a  fraction  in  which 
the  denominator  is  prime  with  respect  to  the  numerator, 
and  also  with  respect  to  all  powers  of  10.  Hence,  no  matter 
how  many  ciphers  we  annex  to  the  numerator,  the  result 
will  not  be  exactly  divisible  by  the  denominator.  Bat  if 
the  division  is  carried  sofflciently  far,  we  shall,  after  ex- 
hansting  the  slgnifleaat  Ignres,  find  a  remainder  equal  to 
some  preceding  one,  and  from  this  time  forward  the  figures 
of  the  qnotient  will  be  repeated  in  the  same  order  as  before, 
and  so  on  eoutinually.  Bach  decimals  are  called  reptating 
decimaU* 

In_  all  oases  a  valgar  iVaetion  is  equivalent  either  to  a 
terminating  or  to  a  repeating  decimal ;  and  eonvernlg, 
every  terminating  or  repeating  decimal  is  equivalent  to 
some  rnlgar  fraction. 

Rational  Fbactioxs. — A  rational  fraction,  in  analysis, 
is  one  in  which  all  the  exponents  of  the  variable  or  vari- 
ables are  whole  numbers.  The  ooeBeients  of  the  different 
powers  of  the  variables  may  be  either  rational  or  irrational, 
entire  or  fraotional,  positive  or  negative.  Bvery  rational 
fiaotion  that  is  a  function  of  one  variable  may  be  reduced 

to  th,  form^+^-'  +  <^'"-'+---+f 

A'=^  +  B'af-t+ +K' 

If  ■»>«,  the  operation  of  division  may  be  applied  and 
continued  till  the  highest  exponent  of  k  in  the  remainder 
is  at  least  1  less  than  in  the  denominator,  and  the  fraction 
will  then  take  the  form 

A"!i)>-t  +  B"af^-*  +  ,..  +  K" 

in  wliich  the  entire  part  is  a  rational  fraction  of  — .    The 

X 

fraational  part  oan  be  resolved  into  ;ar(i'a(  lotions — that 
is,  fractions  whose  denominators  are  either  binomial  fae- 
tors  of  the  first  degree  with  respect  to  x,  or  some  integral 
power  of  such  factors— whenever  the  denominator  can  be 
resolved  into  such  faetors.  This  resolution  is  of  much  use 
in  the  integral  calculus.  The  following  are  the  methods  of 
resolving  fractions  of  this  kind  into  partial  fractions : 

1.  What  Ihe  Sinomial  Faelort  of  the  Denominalor  an 
Sml, — Write  the  given  fhwtion  equal  to  the  sum  of  as 
many  partial  fractions  as  there  are  units  in  the  highest  ex- 
ponent of  the  variable  in  the  denominator,  whose  numer- 
ators are  constants  to  be  determined,  and  whose  denomina- 
tors are  the  different  powers  of  the  faotora  of  the  first  de- 
gree, from  the  imf^  to  tne  1st  inclusive,  m  being  the  number 
of  times  that  any  factor  enters ;  then  clear  the  equation  of 
denominators,  and  eqnato  the  coefileients  of  the  like  powers 
of  the  variable  in  both  members ;  from  these  equations  find 
the  values  of  the  constants,  and  substitute  them  in  the  as- 
sumed partial  fhMtioAs :  the  resulting  fractions  will  be  the 
partial  fractions  required.  Thus,  let  It  be  required  to  sepa- 
rate the  fraction 

a*  +  !t*->-2 

into  partial  nraetiona.  The  factors  of  the  denominator  are 
X  (x  -f- 1)>  and  x—V.    Hence,  by  the  rule 

^  +  x*  +  i      A         B  ODE 

a*-2x»  +  a:      z      («  +  !)•     x  +  1      (*-!)»     «-l  ' 
Clearing  of  denominators,  and  equating  the  coefileients  of 
like  powers  of  x,  we  obtain  a  set  of  equations  from  whioh 

weftndil-2,  0— ^  O 1,  i)-l,andir-- ' 

Hence, 

.r*  +  j:«-f-2  _8  1 8_     _J 3__ 

i»  +  2jt»+a!°'r  2(j!+l)'  4(«  +  l)  («-l)*  4(«-l)' 
2.  When  the  Faetore  of  the  Denomimalore  or*  all  Im- 
agimarg. — In  this  case  we  suppose  the  denominator  to  be 
resolved  into  factors  of  the  second  degree,  each  of  which, 
when  placed  equal  to  0,  will  give  two  imaginary  roots.  We 
then  write  the  given  fraction  equal  to  the  sum  of  as  many 

Sartial  fractions  as  there  are  single  factors  of  the  second 
egree  in  the  denominator,  their  nnmerators  being  of  the 
form  Mx  +  If  {Ml  miti  i^  being  oonstante  to  be  determined), 
and  their  denominators  being  the  different  powers  of  the 
factors  of  the  second  degree  from  the  m<^  to  the  1st  inola- 
sive,  n  being  the  number  of  times  any  factor  is  taken.  We 
then  proceed  as  before. 
YxnisBiHa  FaAcnoss. — ^A  vanishing  fisotion  is  a  fhMtion 

that  redoees  to  t-  for  a  partlenlar  value  of  the  arbitrary 

qoantity  that  enters  it,  in  consequence  of  the  existence  of  a 
common  factor  in  both  terms,  which  factor  reduces  to  0  for 
that  particular  valna.    Thns^ 


4' 


r'— a'_       (x—a)(x  +  a) 
a»  — a»  "(*— o)(ir»  +  «e  +  o») 

Is  a  vanishing  fraction,  which  reduoes  to  —  when  x  =  a;  the 

common  firaotion  which  produoea  this  result  iix  —  a.  If 
we  strike  out  this  factor,  and  then  make  a;  =  a,  we  find  for 
the  true  value  of  the  ftaotioo, 

a  +  a  ia        i 

o»  +  o»+a»°'8o«~  3o' 
Bveiy  vanishing  fraotion  may  be  oonsidsred  as  a  partic- 
ular ease  of  the  fraotion 

U(x-a)» 

*(*—«)»  ' 

in  which  If  and  2f  are  functions  of  x  that  do  not  contain 

the  factor  x— a.  This  fraction  becomes  Tfor  the  value  of 

X  ••  a  in  consequence  of  the  existence  of  the  factor  x — a  in 
both  of  its  terms.  To  find  the  true  value  of  such  a  frac- 
tion, we  must  get  rid  of  the  factor  x— a  in  one  or  both 
terms,  and  then  make  the  supposition  that  x  »  a.  There 
may  be  three  oases : 

1.  If  *•>■>  the  fraotion  oan  be  redneed  to  the  form 

M 
»[x-a)m-n' 
which,  for  x  °-  n,  becomes  so. 

2.  If  m  cc  n,  the  fraotion  can  be  reduced  to  the  form  of 
X  divided  by  Jf,  which,  for  x  =•  a,  bwomes 

/"\  -^       J,  . 

^  j^^x  —  o  —  -,  a  finite  qtianHtji. 

3.  If  ••<*,  the  Aaotion  ean  be  redneed  to  the  form 

M{x  —  a)n  —  m 
-V 

whieh,  for  c  »  a,  lieaomes  0. 

These  are  the  only  oases  that  oan  arise ;  hence,  the  true 
value  of  a  vanishing  fraction,  for  the  particular  value  of 

0 
the  variable  that  reduoes  it  to-,  is  either  infinite,  finite,  or 

Mero^ 

The  method  above  indicated  enables  us  to  find  the  true 
value  of  the  fraotion  when  the  factor  that  vanishes  is  ob- 
vious; if  this  factor,  is  not  obvious,  the  true  value  of  the 
flraction  may  bo  found  by  either  of  the  following  methods : 

1.  Substitute  for  the  variable  that  value  which  reduces 
the  common  fkctor  to  0  pltu  a  variable  increment ;  reduce 
the  result  to  iU  simplest  form ;  and  then  make  the  inore- 

X  — X* 

ment  equal  to  0.    Thus,  to  find  the  true  value  of 

wheo  X  — 1,  we  make  x  —  l  -h  A;  this  gives 

1-(1  +  *) 
which  reduoes  to  3  -F  6*  +  **•  +  i' ;  making  i  =■  0,  we  have 
the  required  value,  equal  to  3, 

2.  Differentiate  both '  terms  of  the  iVactlon,  and  in  the 
resulU  make  the  particular  supposition ;  if  both  do  not  re- 
duce to  0  or  30,  wnat  the  first  becomes,  divided  by  what  the 
second  becomes,  is  the  true  valne  of  the  inaction.  If  both 
reduce  to  0,  find  the  second  differentials  of  the  two  terms, 
and  substitute  as  before;  continue  this  operation  until  two 
differentials  of  the  same  order  are  found  that  do  not  both 
reduce  to  0  or  so ;  then  what  the  first  becomes,  divided  by 
what  the  second  becomes,  is  the  trne  value  of  the  fraction. 
Thus,  in  the  example  just  given  the  differential  of  the  nu- 
merator is  dx — ij?dx,  and  the  differential  of  the  denomi- 
nator is  —  dx,  neither  of  which  reduces  to  0  when  x  =  l. 
The  first  becomes  dx  —  4dx,  and  the  second  becomes  —  dx, 
when  X  —  1.  Hence,  the  trne  valne  of  the  fraction  under 
the  hypothesis  x  =  1  is  3,  the  same  as  before. 

Thsre  arc  many  functions  which  can  be  reduced  to  the 
form  of  a  vanishing  fraction,  and  treated  accordingly.  The 
most  important  of  these  are  the  following: 

1.  Let  — be  an  expression  in  whieh  p,  q,v,  and  s 

are  functions  of  x,  snch  that  for  x  _  a  both  q  and  >  re- 
duce to  0 ;  than  will  the  given  expression  reduce  to  w  —  a> 
for  the  same  valne  of  x.    If  we  reduce  the  given  fraotion 

to  a  common  denominator,  we  have  after  reduction  ^        ", 

whieh  is  a  vanishing  fraction  for  x  =  o. 

2.  Let  —  be  a  flraction  suoh  that  both  p  and-  reduce  to 

9  ? 

OD,  for  X  _  0 ;  then  for  the  same  value  of  x  the  given  expres- 
sion will  beeome  -^.  The  given  fraotion  is  equal  to-  +  —, 
which  for  X  >-  a  is  a  vanishing  fkaotion. 
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3.  Let  ;>;  b«  a  funotion  luoh  that  for  x^a,p  reduces  to 
0,  and  }  to  «> ;  then  for  the  same  raloe  of  a;  the  given  ex- 
pression will  beoome  0  X  ».    The  giTen  product  may  ba 

written  P  +  -,  which  for  x  _  a  is  a  ranishing  fraction. 

W.  O.  Pmck. 

Frac'tnre  [L»t  /ractura,  from  frango,  fraetum,  to 
"  brealc "],  a  rupture  of  a  solid  body,  usually  oaased  by 
violenoo.  (1)  In  mineralogy,  the  appearance  of  the  fresh 
surface  when  a  mineral  breaks,  disclosing  its  texture,  and 
furnishing  a  characteristic  by  which  it  may  be  identified. 
Thus,  the  fracture  is  said  to  be  arm  when  it  forms  a  face 
or  plane  of  some  extent ;  uneven,  when  the  surface  is  rough 
and  unequal ;  eonehoidal,  or  shell-like,  when  oonoare  on 
one  side  and  oonrez  on  the  other;  tplinlery,  when  the 
surface  presents  the  appearance  of  numerous  thin-edged 
scales ;  and  hackly,  when  covered  with  namerons  flne  shaip 
points  or  inequalities.  (2)  In  surgery,  the  term  fraotire  is 
ased  to  indicate  a  rupture,  or  solution  of  continuity,  ooeur- 
ring  in  osseous  tissue,  or  in  rare  oases  in  cartilaginous  tis- 
sue partly  ossified.  The  separation,  in  early  life,  of  two 
portions  of  the  same  bone,  held  together  by  cartilaginous 
tissue,  is  not  accounted  a  fracture.  Fractures  may  be 
timpUj  compound,  complicated,  or  eomminitted;  complete  or 
incomplete;  oblfqite,  tranaverte,  or  lonyitudinat.  By  timple 
fracture  is  meant  one  in  which  no  wound  exists  admitting 
air  to  the  seat  of  fracture.  A  compound  fracture  is  one  in 
which  such  a  wound  does  exist.  A  complicated  fracture  is 
one  in  which  some  other  serious  injury  i»  inllioted,  at  or 
near  the  site  of  the  fracture,  other  than  the  rupture  of  the 
osseous  tissue,  or  in  which,  from  the  situation  of  the  rup- 
ture, the  healing  process  cannot  progress  as  favorably  as  is 
nsual;  as  when  a  large  blood-vessel  or  nerve-trunk  is  torn 
by  the  broken  Irane,  or  when  the  fracture  extends  into  a 
joint-cavity.  A  comminuted  fracture  is  one  in  which  the 
Iwne  is  broken  into  several  small  pieces  at  the  point  of 
mptnre,  and  is  rarely  produced  except  by  direct  violence, 
as  by  a  blow  or  oruihing  foroe.  A  complete  fracture  is  one 
in  which  the  rupture  extends  through  the  whole  thickness 
of  the  bone,  while  if  only  a  portion  of  the  fibres  are  broken, 
as  sometimes  h^pens  in  children,  the  fracture  is  called  ta- 
eompUle,OT  the  "green-stick  fracture"  of  some  writers, 
from  its  resemblance  to  the  fracture  produced  by  bending 
a  stick  of  green  wood  until  some  of  the  fibres  give  way. 
The  terms  tranneree,  oblique,  and  longitudinal  refer  to  the 
direction  of  the  rupture  in  relation  to  the  long  axis  of  the 
bone,  the  great  minority  of  the  fractures  of  the  long  bones 
belonging  to  the  second  class.  The  term  tullate  is  applied 
to  a  series  of  fractures  radiating  from  a  centre,  as  seen 
sometimes  in  fracture  of  the  skull  from  a  wound  produced 
by  a  pointed  instrument. 

Caueee  of  Fracture. — These  may  be  external,  from  vio- 
lence adequate  to  break  a  normal  bone,  or  internal,  the  bone 
being  too  fragile  to  resist  ordinary  foroes.  Bxtemal  causes 
embrace  direct  violence,  where  the  rupturing  foroe  is  ap- 
plied opposite  the  point  where  the  bone  breaks  (as  a  blow 
or  crushing  foroe  wnioh  fractures  the  bone  at  the  point  of 
contact) ;  and  indirect  violence,  where  the  l>one  is  Dent  be- 
yond the  power  of  its  elasticity  to  restore  itself,  and  gives 
way,  usually  at  some  distanoe  from  the  point  of  applica- 
tion of  the  fracturing  foroe  (as  when  a  fall  upon  the  shoul- 
der fractures  the  collar-bone).  Mutcular  foroe  is  generally 
acknowledged  as  a  cause  of  fractures,  es|>ecially  in  par- 
ticular situations — e,  g.  fracture  of  the  point  of  the  elbow 
or  of  the  knee-pan.  The  internal  or  predisposing  cause  is 
a  brittleness  of  the  bones  called  "  fra^ititas  ossinm,"  which 
occurs  sometimes  in  early  or  middle  life  as  a  result  of  dis- 
ease (although  it  may  occur  in  those  otherwise  healthy), 
and  almost  universally  in  advanced  life  from  the  prepon- 
derance of  earthy  and  deficiency  of  elastic  matter. 

The  signs  of  fracture  are  ^tn,  twelling,  and  tendemete 
at  the  point  of  fracture,  change  in  ehnp«  of  the  limb,/a^«e 
point  of  motion,  and  crepitation,  though  any,  or  even  all, 
of  these  signs  may  be  absent.  The  pain  comes  from 
laceration  of  some  nerve-filaments  and  pressure  upon  others 
by  the  broken  bone,  or  by  the  blood  esoaptug  from  torn 
vessels,  which  gives  rise  to  the  swelling  that  occurs  at  first, 
the  suljsequent  swelling  being  due  to  products  of  inflam- 
mation or  of  the  reparative  process.  The  change  in  shape 
is  due  partly  to  this  swelling,  and  portly  to  displacement 
of  the  broken  bones,  either  by  muscular  action  or  by  move- 
ments of  the  patient.  The  false  point  of  motion  comes  of 
course  from  the  want  of  continuity  of  the  bone,  and  the 
crepitation  is  a  fine  grating  elicited  when  the  ends  of  the 
broken  bone  are  gently  rublwd  together,  and  which  may 
be  appreciated  by  the  ear  or  touch.  If  the  fhicture  be  tni- 
pacted — that  is,  if  the  broken  ends  are  firmly  locked  to- 
gether, as  sometimes  happens — none  of  these  signs  may  be 
present  in  a  marked  degree^  and  some  of  them,  such  as 
nrAnit&iinn  and  false  motiou.  not  at  all. 


Fractures  generally  unite  by  the  deposition  of  Imny  ma- 
terial between  and  around  the  broken  ends  of  the  bone, 
forming  an  exception  to  the  rule  that  prevails  for  moat 
other  structures,  that  union  after  rupture  is  effeetod  by 
means  of  fibrous  or  connective  tissue ;  and  the  reason  is 
apparent,  since  fibrous  tissue  does  not  form  a  sufficiently 
rigid  bond  of  union  to  enable  the  bone  to  perform  its  func- 
tions, as  we  see  in  oases  of  so-called  "ununited  fracture," 
when  the  union  is  of  a  fibrous  nature.  The  union  of  a 
simple  fracture  consists  of  two  processes — one  to  accom- 
plish a  temporary  purpose,  the  other  for  the  permanent 
union ;  the  former  to  support  and  bind  together  the  fig- 
ments, while  the  latter  consolidates  them.  A  few  days 
after  the  fiaoture  the  bone,  its  periosteum  (membrane  sur- 
rounding the  bone),  and  the  neighboring  tissues  pour  out 
a  quantity  of  plastic  material  around  and  between  the 
broken  ends,  which  gradually  hardens,  and  at  the  end  of 
the  fourth  week  consolidates  the  fragments.  This  is  called 
the  "provisional  callus,"  and  the  hardening  process  con- 
tinues until  it  is  converted  into  bony  tissue.  The  plastio 
material  effused  between  the  fragments  is  much  slower  in 
ossifying  than  that  which  is  internal  or  external  to  it ;  and 
this,  which  is  destined  to  form  the  permanent  bond  of 
union,  is  called  the  "  deflnitiTc  callus.  While  the  defini- 
tive callus  is  forming  the  provisional  callus  is  gradually 
being  absorbed;  and  finally,  many  months  after  the  frac- 
ture, the  provisional  callus  entirely  disappears,  and  the 
fragments  are  united  by  the  definitive  callus  alone,  which 
is  true  booe ;  and  the  site  of  the  fracture  may  be  indicated 
only  by  a  slight  enlargement  at  that  point.  The  union  of 
compound  fraotnres  is  entirely  different.  In  these  the  pro- 
visional callus  is  almost  or  quite  ahsent,  and  the  definitive 
callus  is  formed  by  a  process  of  granulation  from  the  ends 
of  the  fragments,  the  granulations  being  gradually  con- 
verted into  bony  tissue.  It  is  a  prooees  requiring  several 
months,  or  sometimes  years,  and  is  attended  with  a  greatly 
increased  amount  of  danger  from  exhaustion  through  long- 
continued  suppuration  and  absorption  of  purulent  ma- 
terial. The  dinerence  in  the  mode  of  union  seems  to  be 
due  to  the  irritation  produced  by  the  air,  or  something  con- 
veyed by  the  air  to  tne  wound. 

The  irealmait  of  fractures  consists  essentially  in  restor- 
ing the  fragments  to  their  original  position,  and  holding 
them  there  by  some  form  of  rigid  apparatus  which  shall 
not  cause  discomfort  or  injury  to  the  patient.  Of  course 
general  treatment  is  to  be  employed  also  if  the  cironm- 
stancos  require ;  but  simple  fracture  in  a  healthy  individual 
requires  no  special  medication  or  system  of  dieting,  as  the 
ola  modes  or  practice  wore  wont  to  inculcate.  The  rigid 
apparatus  usea  to  retain  the  fragments  in  their  proper  po- 
sition is  called  a  splint,  which  consists  of  two  kinds — pad- 
ded and  moulded.  If  the  splints  are  made  of  straight, 
inflexible  material,  they  cannot  be  adapted  to  the  irregu- 
larities of  the  limb  without  more  or  loss  padding  at  oerlsin 
points;  while  if  made  of  material  which  at  the  time  of  its 
application  is  soft  and  pliable,  it  may  be  moulded  to  the 
shape  of  the  limb,  and,  becoming  hard  and  rigid,  will  serve 
to  support  and  retain  the  fragments.  Splints  of  the  first 
variety  are  made  of  wood,  sheet  iron,  tin,  lino,  etc.,  while 
gutta-percha,  felt,  sole  leather,  starch,  soluble  glass,  or 
plaster  of  Paris  are  used  for  the  second  class.  Fractures 
sometimes  fail  to  unite,  and  are  called  ununited  fraoturea. 
This  may  be  the  consequence  of  faulty  position  of  the  frag- 
ments, or  of  something  interposed  between  the  broken  ends, 
impeding  union,  but  it  more  frequently  arises  from  some 
constitutional  defect.  The  location  of  the  fracture  may 
prevent  union,  especially  if  either  fragment  be  poorly  sup- 
plied with  blood,  as  in  oertaiu  fractures  of  the  neck  of  the 
thigh-bone,  which  frequently  unite  only  by  fibrous  tissue. 
Ununited  fVaotures  may  often  be  made  to  unite  by  irritating 
the  parts  at  the  site  of  fractnre,  as  by  rubbing  the  bones 
together,  drilling  them  by  means  of  a  long  needle,  or  by 
wiring  the  bones  together.  Samukl  St.  Jobs. 

Fm  Dia'rolo  ("  Brother  Devil "),  the  lUIian  sobriquet 
of  Michele  Pessa,  a  Calabriaa  goatherd,  b.  1760,  who  be- 
came successively  a  stookinger,  a  soldier,  a  monk  (with  the 
name  of  Fra  Angelo),  and  the  leader  of  a  band  of  atrocious 
robbers.  He  took  service  in  1799  against  the  French,  and 
held  a  oolonel's  commission ;  was  captured  by  the  French 
and  hanged  in  1806  as  a  robber,  notwithstanding  his  par- 
don and  oommissiOD  from  the  king  of  Naplas.  The  Fra 
Diavolo  of  Auber's  opera  has  little  or  nothing  in  common 
with  the  historical  charaoter. 

Fra'^,  town  of  Spain,  in  the  province  of  Hneaoa,  on 
the  Cinoa.     Pop.  7229. 

Frail'er«  tp.  of  Schuylkill  co..  Pa.    Pop.  132>. 

Frailey  (Jaiin  Madison),  V.  S.  N.,  b.  Hay  «,  1809, 
in  Maryland,  entered  the  navy  as  a  midshipman  Hay  I, 
1828 ;  became  a  passed  midshipman  In  1836,  a  lieutenant 
in  1841,  a  oommandar  In  1861,  a  captain  in  18U,  aeomno- 
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dora  In  1870 ;  retirad  in  1872.  Commanded  the  steamer 
QnakerCfty,  Soath  Atlanlio  Moekading  squadron,  in  1868- 
13,  and  the  steun-eloop  Tnnwrora,  North  Atlantio  blookad- 
ing  sqnadron,  in  1844-85,  taking  part  in  the  engagement 
betireen  the  blockading  sqnadron  and  the  iron-elads  off 
Charleston  Jan.  81, 1803,  and  in  both  attacks  on  Fort  Fisher 
in  the  winter  of  1864^-8o.  Foxball  A.  Parkkk. 

Fra'iiiiiighain,  post-tp.  of  Middlesex  oo.,  Mass.,  is  23 
miles'W.  of  Boston,  on  the  Boston  and  Albany  R.  R.,  abont 
halfway  between  Boston  and  Worcester.  It  contains  three 
thriving  rillages — Centre  and  South  Framingham  and 
Saxonville.  It  has  a  national  and  a  savings  bank,  the 
oldest  normal  school  in  North  America,  a  weekly  news- 
paper, a  flnt-class  carriage  manufactory,  large  factories  of 
straw  goods,  shoes,  etc.,  the  eztenstvo  Saxonville  woollen- 
mills,  several  churches,  a  soldiers'  memorial  library  build- 
ing, with  a  valuable  town  library,  etc.  Sonth  Framing- 
ham  is  at  the  junction  of  five  railroads,.and  is  an  import- 
ant bosineea-oentTe.  The  town  contains  some  of  the  best 
farms  in  the  eonntj,  and  the  agrioaltnral  interests  are  im- 
portant.    Pop.  4908.      C.  M.  ViKCKST,  Ed.  "Oaixttb." 

Fni  Morea'le  [so  called  becausche  was  once  a  brother 
of  St.  John  of  Jernsalem],  the  title  of  Montreal  d'Al- 
lADO,  a  gentleman  of  Provence  who  distinguished  himself 
as  a  oondottiore  in  the  service  of  Louis  I.,  king  of  Hun- 
gary, in  his  Neapolitan  wars  (1347-51).  After  the  close  of 
the  war  Montreal  remained  in  Naples  at  the  head  of  a 
"company  of  adventure,"  a  body  of  brigands  afterwards 
styled  "  The  Oreat  Company,"  which  from  Montreal's  skil- 
ful combination  of  license  and  discipline  soon  won  a  terrible 
fame.  Following  the  eiample  of  the  duke  of  Athens  and  the 
German  Werner  (known  as  Dnke  Ganmiari,  the  self-styled 
"enemy  of  God,  of  pity,  and  of  mercy,"  who  had  led  2000 
German  barbHtCf  or  armored  Aor«efn«n,  in  Northern  Italy), 
Montreal,  in  1353,  entered  upon  a  course  of  wholesale  brig- 
andage. Queen  Joanna  I.,  to  rid  the  kingdom  of  such  a  pest, 
sent  a  force  which  besieged  him  at  Aversa,  9  miles  N.  of  Na- 
ples. He  was  compelled  to  give  up  his  plunder  and  leave  the 
kingdom.  With  a  small  body  of  followers  he  took  service 
under  John  of  Vico,  lord  or  tyrant  of  Viterbo  and  Orvleto. 
He  also  wrote  letters  to  all  the  "constables"  commanding 
"companies  of  adventure"  in  Italy,  offering  them  regular 
pay  and  stipulated  service,  with  every  form  of  the  license 
then  permitted  to  soldiers  of  fortune.  By  these  promises 
he  broaght  to  his  standard  1500  men-at-arms,  making  his 
whole  force  probably  equivalent  to  9000  cavalry,  for  1500 
heavy-armed  horsemen  were  accompanied  by  3000  mounted 
archers ;  1000  coutillien,  or  esquires,  and  1000  pages,  light- 
armed  horsemen ;  besides  2000  footmen.  With  this  band 
he  marched  in  1353  against  Malatesta,  tyrant  of  Rimini, 
who  had  commanded  Joanna's  troops  against  him  at  Aversa 
in  1352.  Montreal  appointed  secretaries,  treasurers,  coun- 
cillors, and  justiciaries  to  maintain  order,  and  a  rigorous 
system  of  internal  justice  among  his  men,  while  against 
the  inhabitants  of  the  states  he  ravaged  every  license  was 
permitted.  AH  booty  was  divided  among  his  followers 
according  to  a  fixed  system.  A  certain  part  was  sold  to 
merchants  who  followed  his  camp  nnder  Montroal's  safe- 
guard. He  became  the  terror  of  Italy,  and  the  soldiery 
flacked  from  every  quarter  to  his  service.  Bulwer's  picture 
of  htm  in  JZienri  is  not  exaggerated.  Having  ravaged 
Halategta's  lands,  and  compelled  him  to  pay  a  heavy  ran- 
som, ho  formed  an  alliance  with  Perugia,  which  he  meant 
to  take  for  his  base  of  operations  against  the  other  Tuscan 
towns.  Sienna  was  forced  to  give  him  provisions  and  free 
transit,  Florence  to  pay  him  28,000  florins,  and  Pisa  16,000. 
He  afterwards  entered  the  pay  of  a  Lombard  league  against 
the  archbishop  of  Milan,  Visconti  the  Terrible,  one  of  the 
most  powerful  of  the  Italian  "  kinglings."  Montreal  oon- 
templated  the  establishment  of  a  permanent  dominion, 
perhaps  with  Rome  itself  for  his  capital.  He  left  his  main 
force  under  the  self-styled  Count  Conrad  Londo,  a  Soabian, 
and  with  a  small  force  be  went  to  Perugia  and  Rome, 
probably  to  make  arrangements  for  removing  his  force  to 
the  south  of  Italy.  But  at  Rome  he  was  arrested  by  com- 
mand of  Cola  di  Rienzi,  one  of  the  few  who  really  owed 
Montreal  a  debt  of  gratitude,  for  the  latter  had  been  his 
steady  friend  in  time  of  need.  Accused  and  convicted 
of  acts  of  high-handed  brigandage,  he  was  beheaded  on 
Aug.  29,  1354.  Thus  perished  a  great  military  organiser, 
disciplinarian,  and  statesman,  worthy  of  mention  as  one  of 
the  ablest  of  the  oondotticri — men  who,  with  all  their  ter- 
rible crimes,  have  been  justly  called  memorable  as  furnish- 
ing one  of  the  links  which  connect  the  swift  decline  of  the 
mUitaty  discipline  of  antiquity  with  its  regeneration  nnder 
Charles  VII.  and  Louis  XI.  of  France.  The  fate  of  the 
"Great  Company"  is  interesting,  Londo  was  defeated 
July  24, 1358,  and  made  prisoner  at  the  Pass  of  the  Bcal- 
•lla  by  the  Apennine  mountaineers,  to  whom  be  paid  a 
grtat  ransom.  Next  he  led  20,000  men  against  Florenoe, 
bat  was  killed  in   a  battle   near  Novara   in  1.^63.     Hil 


brother  Lnoins  took  service  as  a  raersenary  In  the  Floren- 
tine "war  of  liberty"  (1376-77)  against  the  pope.  Here 
the  remnant  of  the  "  Great  Company  "  did  excellent  service. 

J.  Wattb  Da  Petsteb. 

FranCj  the  unit  of  account  in  the  monetary  system  of 
France,  adopted  under  the  repablio  in  1795 ;  also,  the  silver 
ooin  representing  the  same  unit.  In  the  general  reform  of 
French  metrology  which  took  place  in  the  year  above 
mentioned,  the  following  were  the  governing  principles: 
1st,  to  derive  the  units  of  measure,  weight,  and  value, 
mediately  or  Immediately,  from  the  linear  unit  called  the 
mitre,  which  is  the  base  on  which  the  whole  system  rests ; 
2d,  to  derive  the  higher  and  lower  denominations  in  each 
series  from  the  oorresponding  unit  by  decimal  multiplica- 
tion and  division.  Tne  unit  of  capacity  was  derived  im- 
mediately from  the  basio  unit  of  length ;  the  unit  of  weight 
from  the  unit  of  eapaolty;  and  the  unit  of  valae,  the /rane, 
ft-om  the  unit  of  weight.  (See  Metric  Ststek.)  The  franc 
is  divided  into  10  decimn  and  100  eenttmes  ;  the  denomi- 
nation tiscioe  has  fallen  into  disuse.  The  copper  coins 
which  represent  this  value  are  stamped  "ten  centtmm." 
The  coinage  in  silver  consists  of  single  francs  and  pieces  of 
five  ftrancs  and  of  fifty  and  twenty  centimes.  'The  gold 
coins  are  pieces  of  five  francs,  ten  francs,  and  twenty 
ft«nes;  the  latter  commonly,  but  not  legally,  called  na- 
]ioleons.  The  copper  coins  are  of  ten  centimes,  five  cen- 
times, and  a  very  pretty  but  rather  useless  little  piece  of 
one  centime.  The  one-centime  pieces  are  hardly  seen  ex- 
cept at  the  post-offices. 

The  monetary  system  of  France  was  adopted  by  Switx- 
eriand  May  7,  1850,  and  on  Deo.  23,  1865,  a  quadripartite 
treaty  was  entered  into  between  France,  Belgium,  Switser- 
land,  and  Italy,  which  makes  this  system  common  to  all 
those  countries  until  Jan.  1,  1880,  if  not  sooner  repealed, 
Austria  has  assimilated  her  system  to  that  of  France  by 
making  her  ten-florin  piece  equal  to  twenty-flve  francs, 
Spain,  Sweden,  and  Greece  have  shown  a  disposition  to 
conform  their  coinage  to  the  same  system.  A  silver  coin 
of  the  value  of  half  a  franc  has  been  struck  by  the  Spanish 
mint,  and  the  mint  of  Sweden  seven  or  eight  years  ago 
issued  a  carolin  of  the  value  of  ten  francs  in  gold.  This 
was  merely  experimental,  and  is  not  at  present  coined. 
The  principality  of  Ronmania  has  adopted  the  French  sys- 
tem in  full.  Ten  years  ago  there  seemed  to  be  a  possibil- 
ity, and  even  a  probability,  that  the  franc  would  become, 
before  the  close  of  the  century,  the  monetary  unit  for  all 
continental  Europe.  The  occurrence  of  the  Franco-Ger- 
man war,  bringing  with  it  the  consolidation  of  the  German 
states,  and  the  adoption  for  the  empire  of  a  new  monetary 
unit,  out  of  harmony  equally  with  those  of  France,  Eng- 
land, and  the  U.  8.,  has  not  only  extinguished  this  pros- 
pect, but  rendered  hopeless  every  other  scheme  which  had 
been  imagined  for  the  nnifloation  of  the  monetary  systems 
of  the  world. 

The  weight  of  the  silver  franc  is  fl  ve  grammes  ~  77}  grains 
troy.  It  Is  composed  of  an  alloy  consisting  of  9  parts  by 
weight  of  silver  and  1  part  base  metal  (copper).  Twenty 
silver  francs  therefore  weigh  100  grammes;  and  as  the 
French  law  makes  both  the  gold  and  the  standard  silver 
coins  equally  legal  tenders  for  all  sums,  and  fixes  arbitrarily 
the  relative  value  of  the  two  metals  for  equal  weights  in 
the  ratio  of  1  to  15),  it  follows  that  twenty  franc*  in  gold 
veigh  6M^  grammes,  very  nearly ;  and  this  is  the  weight 
of  the  gold  napoleon.  Bat  inasmuch  as  the  relative  value 
of  gold  and  silver  bullion  has  been  till  reoently  repre- 
sented by  a  ratio  of  abont  1  to  15^,  it  follows  that  100 
grains  of  silver  in  bnllion  hare  been  during  this  period 
equivalent  to  6^\^  grains  of  coined  gold ;  tnat  is  to  say, 
have  been  worth  more  than  a  gold  napoleon.  Silver  bullion 
therefore  brought  more  in  the  market  of  France  than  silver 
ooin.  Henoe,  silver  ooin  of  standard  fineness  long  ceased 
in  that  oonntry  to  be  a  part  of  the  circulating  medinm.  The 
standard  silver  tnno  and  half  franc  has  consequently  ceased 
to  be  struck ;  and  in  order  to  provide  a  currency  of  small 
coin  for  daily  use  in  petty  transactions,  the  government  of 
France  and  the  other  parties  to  the  quadripartite  treaty  of 
1865  resorted  to  a  debased  coinage,  conpoeed  of  an  alloy  con- 
taining only  835  parts  of  silver  in  the  thousand,  instead  of 
900.    This  is  a  legal  tender  only  for  sums  below  fire  franes. 

The  name  franc  did  not  originate  with  the  monetary 
system  of  1795.  It  has  been  in  use  since  the  fourteenth 
century,  and  applied  to  coins  of  very  different  values,  both 
gold  and  silver,  at  different  times.  The  legal  monetary 
unit  in  Franco  before  the  iatrodnction  of  the  fVanc  was 
the  livre  Toumoi$  (of  Tours).  It  was  slightly  less  in  value 
than  the  coin  by  whieh  it  was  superseded,  81  livres  being 
equal  to  80  francs.  F.  A.  P.  Babxard. 

France.  I.  BoTTimARns,  Geographical  PostTiorr,Di- 
XSX8I0NS,  Area,  DEPENDEXciEa. — Frsnoe  extends  in  West- 
em  Europe  over  a  space  of  12°  20'  Ion.;  in  lat.  42°  20'  to 
51°  5'  N.  (See  Map  of  Enrope  in  Vol.  I.  of  this  work.)    It 
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ii  boanded  N.  by  the  Qermkn  Ocean,  the  Strait  of  Calais, 
and  the  English  Channel,  whioh  aeparate  it  from  England; 
W.  by  the  Atlantic  Ocean  ;  S.  by  the  Pyrenees,  whioh  sepa- 
rate it  from  Spain ;  S.  K.  by  the  Mediterranean ;  and  E.  by 
the  Alps,  where  the  frontier  runs  along  the  principal  ridge 
from  Colla  Lunga  to  Mont  Dolent,  the  utmost  point  of  the 
group  of  Mont  Blanc.  The  boundary-line  then  deioends  to 
the  Lake  of  Ocneva,  and,  curving  around  the  territory  of 
Geneva,  it  follows  the  ridgca  of  the  Jura  Monntains  to  the 
pass  at  Belfort,  traversing  which  it  follows  the  ridge  of  the 
Vosges.  S.  of  the  Donon,  the  principal  peak  of  the  Lower 
Vosgcs,  it  loaves  this  ridge,  and  oeasoa  to  depend  upon  nat- 
ural lines,  following  an  arbitrary  one,  whioh,  passing  be- 
tween Nancy  and  Metz,  proceeds  to  Longwy,  keeping  S.  of 
the  tortuous  Semois,  and  reaches  the  North  Sea,  crossing 
the  Maas  N.  of  Qivet,  the  Sambre  N.  of  Maubeugo,  and  the 
Scheldt  N.  of  Cond£.  Thus,  France  touches  Spain  on  the  S., 
Italy  on  the  S.  E.,  Switserland,  the  Oerman  Empire,  Lux- 
embourg, and  Belgium  on  the  E.,  and  the  Netherlands  on 
the  N.  The  greatest  extension  of  the  country,  from  N.  to 
S.,is  8365  kilometres (5S19  miles),  from  E.  to  W.,891  kilo- 
mitres  (5S4  miles) ;  the  greatest  diagonal,  from  Finistire 
to  Hentone,  is  1078  kilometres  (670  miles).  Its  area  is 
over  523,000  squan  kilometres  (203,900  square  miles),  Cor- 
sica included ;  the  area  of  France  represents  ^tb  part  of 
Europe  and  jivth  part  of  the  land-surfooe  of  toe  earth. 

Annexed  to  France  are  Corsica  and  Algeria,  which  latter 
comprises  a  large  territory  S.  of  the  Mediterranean,  with 
an  area  of  25,000  square  kilometres  (9,653,000  square  miles). 
The  colonies  of  France  are  not  numerous ;  the  French  have 
no  talent  for  colonisation.  France  possesses  in  Africa,  be- 
sides Algeria,  Senegal,  the  small  establishments  of  C6te  d'Or, 
Qaboon,  the  island  of  Mayotte  and  its  dependencies,  Nossi 
B£,  Sainto  Harie  de  Madagascar  and  Reunion  (lie  Bour- 
bon) ;  in  Asia,  the  fire  cities  of  Mah6,  Karikal,  Pondichorry, 
Yanaon,  and  Chondornagore  in  Hindostao ;  in  Indo-China, 
French  Coohin-China;  in  Oceanico,  New  Caledonia,  the 
Marquesas,  and  the  Society  Islands  (under  French  protec- 
tion); in  South  America,  French  Quiana;  and  in  the  West 
Indies,  Martiniqueand  Guadaloupo;  to  whioh  must  be  added 
the  two  small  islands,  St.  Pierre  and  Miquelon,  situated  N. 
of  Newfoundland.  The  total  area  of  the  territories  belong- 
ing to  Franco  is  not  far  from  1,000,000  square  kilometres, 
and,  together  with  France  proper,  1,500,000  square  kilo- 
metres, or  580,000  square  miles — vis.  nearly  ^th  part  of  all 
the  land  of  the  globe.  •  ■ 

II.  Physical  Gkoorapht.  1.  The  Stir/aee. — The  sur- 
face of  France,  considered  in  general,  presents  a  plane, 
gently  inclined  from  S.  W.  to  N.  W. ;  that  is,  from  the  Alps 
and  the  Pyrenees  to  the  Atlantic  Ocean.  To  the  E.  a  long 
depression  cuts  this  plane ;  it  is  the  valley  of  the  Rhone,  on 
whose  western  side  rise  the  C^vennes,  from  which  the  waters 
of  the  three  great  basins  of  France  flow  in  an  almost 
parallel  direction.  Thus,  the  orographic  system  of  the 
country  is  composed  of — 1,  an  outer  oelt  of  chains,  oom- 
prlsing  the  Vosges,  Jura,  Alps,  and  Pyrenees;  2,  an  inner 
Delt,  comprising  the  CSvonnes  and  their  continuations: 
and  3,  the  ramifications  issuing  from  the  C6vonnes,  and 
comprising  the  group  or  central  plateau  separating  the 
basins  of  the  rivers  which  flow  to  the  Atlantic, 

The  Votqet  stretch  from  N.  to  S.,  parallel  with  the  Rhine, 
for  a  lengtli  of  260  kilometres.  Their  summits  are  round- 
ed, an\l  generally  covered  with  turf;  now  and  then  the  rook 
juts  through.  Their  sides  are  clad  with  magnificent  forests 
of  beech  and  fir.  The  southern  part  of  the  Vosges  '\»  the 
hit;hest;  its  average  elevation  is  1000  metres;  the  highest 
peaks  are  tiuebwiller  (1426  metres)  and  Giromagny  (1250 
metres).  The  northern  part,  from  the  neck  of  Saverno  to 
the  gronp  of  the  Palatinate,  rises  hardly  more  than  600 
metres;  the  principal  passes  of  this  chain  are  those  of 
Baverne,  Sainte  Marie  aux  Mines,  Bussang,  and  the  pic- 
turesque Schluoht.  The  Vosges  are  separated  ttota  the 
Jura  Mountains  by  a  oonsidcrablo  depression,  with  the 
Tale  of  Valdiea,  which  the  strategists  call  the  pass  at  Bel- 
fort,  and  which  forms  one  of  the  principal  thoroughfares 
by  wlfich  to  pass  the  frontier  of  France. 

The  Jura  Mountaiiu  arc  principally  composed  of  lime- 
stone, called  Jurassic;  they  are  only  partially  French. 
Less  rude  and  not  so  richly  wooded  as  the  Vosges,  they 
have  more  plastic  grandeur.  Instead  of  the  rounded  sum- 
mits, we  meet  here  long,  parallel  ridges,  which  support  three 
galleries  of  plateaus.  The  general  direction  of  tnese  ridges 
is  a  curve  concentric  with  the  general  curve  of  the  Alps, 
and  on  the  line  of  this  enrvc  are  found  the  depressions  of 
the  lakes  of  Leman,  Neuch&tcl,  and  Bienne;  which  cir- 
cumstance has  given  rise  to  the  belief  that  the  Jurassic  re- 
gions were  lifted  and  wrinkled  by  the  same  force  which 
made  the  Alps  emerge.  These  wrinkles  present  along  their 
coarse  many  traverse  breaks,  forming  picturesque  fissures 
whioh  are  called  "  dnses,"  and  which  serve  as  outlets  for  the 
■tnuuna  whinh  form  in  iho  intervals  between  the  wrinkles. 


The  Jura  group  rises  from  Franse  towards  Switserland ;  its 
highest  peaks,  from  which  the  view  extends  uninterruptedly 
to  the  splendid  snow-oartain  of  the  Alps,  are  the'  Cr£t  de  la 
Neige  (1723  metres),  the  Raculet  (1720  metres),  the  Dole 
(1631  metres),  and  the  Great  Credo  (1690  metres);  its 
length  from  the  Rh6ne  to  the  Rhine  is  300  kilomitres  (124 
miles). 

The  Alpt  form  the  great  arc  of  a  oirole  which  sarrooods 
Northern  Italy  on  three  sides.  The  French  part  of  the 
Alps  has  a  length  of  about  450  kilometres  (280  miles),  and 
consists  of  the  Pennine,  Oreian,  Cottlan,  and  Maritime 
Alps.  The  Pennine  Alps,  whose  Celtic  name  means  "  the 
high  Alps,"  extend  from  St.  Oothard  to  Mont  Blano,  whose 
beantiful  group  supports  28,200  hectares  of  glaciers,  and 
whose  highest  peak,  white  with  snow,  rises  4810  metres, 
and  surpasses  all  other  mountains  in  Europe,  not  only  in 
height,  but  also  in  beauty.  The  Graian  Alps,  whose  Celtic 
name  means  "  the  rocky  tops,"  contain  the  Little  St.  Ber- 
nard and  terminate  at  the  road  of  Mont  Cenis,  which  for- 
merly was  the  principal  passage  across  the  Alps,  but  which 
now  has  been  superseded  by  the  remarkable  tonoel  through 
Mont  Cenis  (12,200  metres  long).  The  Cottian  Alps  extend 
to  the  pyramid  of  Mont  Viso  (3810  metres),  and  form  an 
acute  angle,  at  whose  head  stands  Mont  Thabor  (3212  mi- 
tres). The  Maritime  Alps  terminate  at  Col  di  Tenda,  after 
describing  a  largo  arc  of  a  circle,  with  the  concavity  turned 
towards  Italy. 

Towards  Italy  the  slopes  of  the  Alps  are  abrupt.  In 
France  they  pmjoot  long  and  powerful  arms  toward  the 
Rh6ne — namely,  the  Alps  of  Valais,  whose  nncleus  is  form- 
ed by  the  Buet ;  the  Alps  of  Fauc^y  and  Chablais ;  the 
Alps  of  Savoy,  with  the  beautiful  group  of  the  Great  Char- 
treuse; the  Alps  of  Dauphin£,  whioh  oommunioate  witk 
the  Pelvoux  and  its  immense  glaciers,  whoso  highest  peak 
is  called,  quite  poetically.  La  Barre-des-Ecrius  (4103  mi- 
tres), and  with  Devoluy,  a  doll  and  gloomy  group ;  the 
Alps  of  La  Maurienne ;  and  finally  the  Alps  of  Provence, 
which  contain  Mont  Ventoux  in  the  N.,  the  mountains  of 
Les  Maures,  with  their  pine-covered  summits,  and  those 
of  L'Est^rel,  which  are  of  volcanic  origin,  and  overlook 
the  beautiful  city  of  Nice. 

The  Pgrenttt  are  inferior  to  the  Alps ;  they  are  one-third 
lower,  not  so  vast,  and  <}nite  of  a  diflerent  aspect.  They' 
stand  like  high  walls,  with  sharp,  conical  summits,  sepa- 
rated by  very  high  passes ;  they  extend  from  W.  to  E.,  and 
to  the  N.  project  a  regular  series  of  buttresses  and  vales, 
one  very  similar  to  the  other.  The  ridges,  generally  insuper- 
able, are  more  pointed  and  more  austere  than  those  of  the 
Alps ;  eternal  snow,  however,  is  more  rare.  The  principal 
peaks,  most  of  which  are  outside  of  the  line  of  the  water- 
shed, are,  in  the  eastern  Pyrenees,  Moot  Canigou  (2780 
metres);  in  the  central  Pyrenees,  Pic  de  Corlette  (2020 
metres),  Cylindre  du  Marbor6  (3322  metres),  Maladottit 
(3404  metres),  the  highest  peak  in  the  whole  chain,  Hont 
Perdu,  and  the  Pic  du  Midi  de  Bigorre  (2909  mitres) ;  and 
in  the  western  Pyrenees,  Vignemale  (3298  mitres)  and  Pio 
du  Midi  d'Ossau  (2967  mitres). 

The  main  body  of  the  Pyrenees,  composed  of  granite^ 
schist,  and  limestone,  extends  over  a  length  of  350  kilomi- 
tree  (217  miles),  and  with  a  breadth  of  100  kilomitres  (60 
miles)  in  the  centre,  and  of  50  kilometres  at  the  extremities. 
From  the  centre  proceed  the  long  ranges  of  hills  which, 
curiously  arranged  like  a  fan,  separate  the  valleys  of  the 
Oaves.  From  the  Pic  de  Corlette  issue  two  secondary  chains, 
the  Corbiires,  of  which  the  southern  is  high,  pointed,  and 
granitic,  and  the  northern  flat  and  calcareous. 

This  chain  is  continued  by  the  C£vennes,  whioh  begin 
at  the  neck  of  Naurouie,  and  extend  over  a  length  of 
475  kilomitres  (295  miles).  They  are  divided  into  the 
southern  Cdvennes,  which  are  rocky  and  granitic  chains 
whose  principal  peak  is  L'Aigoual  (1568  mitres) ;  the  cen- 
tral C^vcnnos,  which  comprise  the  mountains  of  Givaudan 
and  Vivarals,  and  whose  most  remarkable  peaks  are  the 
Oerbier  de  Jonc  (1562  mitres),  the  MSicno  (1766  mitres), 
and  the  Loiire  (1702  mitres);  and  finally  the  northern 
C^vennes,  which  again  are  subdivided  into  the  mountains 
of  Lyonnais,  Beai^olais,  amd  Charolais,  whioh  fall  to  an 
average  height  of  550  mitres. 

To  the  N.  the  Cdvennes  are  continued  by  the  Cdte  d'Or, 
which  produces  the  finest  wine  in  France,  the  plateau  of 
Langres,  and  the  Faucilles  Mountains,  which  communicate 
with  the  Vosges.  N.  of  the  Faucilles  Mountains  extend 
the  plateaus  of  Lorraine,  L'Argonne,  with  its  famous  de- 
files, and  the  Ardennes,  covered  with  forests  and  deeply 
cut  by  the  streams  which  traverse  them.  Between  the  Ar- 
dennes and  the  sea  stretch  the  plains  of  Flanders  and  the 
fertile  and  well-cultivated  plains  of  Artols  and  Pioardy, 
whioh  are  continued  irostward  to  the  sea  by  the  plains  of 
Caux. 

To  the  W.  of  OAte  d'Or,  whose  average  height  is  SCO  mi- 
tres, is  found  a  small  sranitic  irrouD.  elevat^  ftam  800  to 
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MO  mitni,  which  i(  oaHed  Horran ;  on  aeconnt  of  its  stra- 
tegiaal  poiition  it  la  conaldered  th«  eitodel  of  f  r&noe.  Still 
mora  WMterly,  and  N.  of  the  Loin,  itretohes  the  immenn 
plain  of  the  Beance,  the  vait  graaarj  of  France.  Between 
the  Beance  and  Finiatdre  an  the  heights  of  Perohe  and 
Maine,  from  whieb  a  dpnble  granitic  range  trareraea  Bre- 
tagne  from  E.  to  W.  S.  of  Maine  are  the  graceful  and 
fertile  billa  of  Lower  Normandy,  and  finally  the  poninanla 
of  Cotentin,  terminating  in  Cape  de  la  Hague  and  the  high 
hilla  which  enoloae  the  naval  port  of  Cherbonrg. 

Between  the  Loire  and  the  Oaronne  ara  the  remarkable 
anmmita  of  the  central  gronp  which  in  remote  ages  sep- 
arated the  gnlf  of  the  Seine  from  that  of  the  Garonne. 
This  gronp  oompriaea  rmj  diiferent  chains :  the  granitic 
maaa  of  the  Margeride,  from  1100  to  ISOO  mitrea  high ;  the 
fountains  of  Anrergne,  whoae  higbeat  peak  la  the  Plomb 
da  Cantal  (1858  mitrea),  an  old  volcano,  and  in  the  centre 
the  groops  of  CCiallier  and  Mont  Dora,  whioh  contain  the 
Pny  de  Sancy  (1880  mdtres),  the  highest  peak  in  Central 
and  Northern  France,  and  which  project  towards  the 
N.  W.  a  granitio  spar,  the  monntalns  of  Lower  AnTorgne, 
and  towwds  the  N.  the  chain  of  the  Pays,  a  curioua  line 
of  oM,  extinet  volcanoea,  now  covered  with  verdnn,  but 
whose  eraten  are  still  dlatingaiabable,  as  are  also  the  Im- 
mense itreami  of  lava,  which  in  the  ooantry  itself  are 
called  cJUiVm.  Pay  de  D6me  (1485  mitres)  and  Puy  de 
Parion  are  the  most  remarkable  of  these  volcanoes — the 
one  on  aeeonnt  of  Its  height,  the  other  on  account  of  its 
form.  With  the  mountaina  of  Lower  Anvergne  connect  the 
granitio  monntaina  of  LimonMn,  whioh  attain  their  greateat 
height  in  Mont  de  Meymao  (078  mitrea)  and  Mont  Odonie 
(964  mitrea),  and  which  ttom  that  point  alope  down  throngh 
the  sterile  plateau  of  Hillevache  to  Mont  Jargean  (950  ms- 
tras).  The  oentral  gronp  eontatna  several  secondary  ridges ; 
to  the  N.,  a  ehain  whose  elevation  seldom  surpasses  1000 
mitres,  though  in  a  few  points  It  reaches  1800  mitres.  It 
is  divided  into  the  monntalns  of  Velay  (basaltic),  Fores 
(graaitia),  and  Madeleine  (poiphyritic),  and  runs  off  from 
the  aoontains  of  Vivarais,  forming  a  high  barrier  between 
the  Loire  and  the  Allier.  To  the  N.  W.  the  granitio  moan- 
tains  of  La  Marahe  communicate  with  Mont  Odouie,  To 
the  B.,  and  detaching  itself  fram  the  chaid  at  Mont  Loiire, 
Aretches  the  vast  region  of  the  Cansses,  high  calcareons 
plateauis  deeply  oat  by  the  valleys  of  the  Tarn,  Lot,  and 
Aveyron.  These  plateaus,  Causse  de  Sauveterra,  Cansse 
Mijean,  the  Blaok  Cansse,  Cansse  de  S^verac,  de  Coneouris, 
the  plateau  of  Lariae,  and  Causae  de  Qnerey,  comprise 
nearly  the  whole  of  the  old  province  of  Ronergne.  To  the 
8.,  finally,  are  the  mountaina  of  Anbrae,  a  granitic  group 
slightly  eonneeted  with  the  mountains  of  Margeride. 

Coraioa  is  traversed  from  N.  to  S.  by  a  chain  of  high 
monntaina  whose  most  elevated  summit  is  Monte  Rotondo 
(STM  nitres). 

2.  HydrograpXi/. — The  flowing  waters  form  in  France 
seven  principal  basins — namely,  those  of  the  Seine,  Loire, 
Qaronne,  Rhine,  Maaa,  Scheldt,  and  RhOne.  In  the  first 
three  basins,  those  situated  in  the  interior  of  the  great  arc  of 
a  eirale  formed  by  the  Pyrenees,  Civennes,  and  Ardennes, 
the  water  runs  towards  the  N.  W.  to  the  English  Chan- 
nel and  the  Bay  of  Biscay ;  in  the  next  three,  situated  to 
the  N.  of  the  Faaoilles  and  the  Ardennes,  it  runs  northward 
to  the  North  Sea,  and  in  the  basin  of  the  Rh6ne  it  nuis 
southward. 

Franoe  possesses  more  than  200  streams  which  are  fit  for 
navigation  or  flotation  of  craft.  Their  length,  as  Csr  as 
utilized,  is  11,000  kilomitrss  (8200  E.  m.),  of  which  8800 
kilometres  (6i00  E.  m.)  are  used  for  navigation.  The  prin- 
cipal rivers  in  the  barin  of  the  Snu»  are  the  Seine,  which 
waters  Paris,  Kouen,  and  Htvra,  where  it  forms  a  vast  estu- 
ary, and  its  affluents — to  the  right,  the  Aube,  Mame,  and 
Oise,  with  its  feeder  the  Aisne ;  and  to  the  left,  the  Yonne 
and  the  Eure.  Among  the  seeondary  basins  belonging  to 
that  of  the  Seine  are  those  of  the  Somme  and  the  Ome.  h 
tk*  btuin  of  the  Loire,  flow  the  Loire,  which  passes  by 
Never*,  OrlCans,  Blois,  Tours,  Nantes,  and  St.-Nasaire,  and 
its  affluents — from  the  right,  the  Maine ;  and  from  the  left, 
the  Allier,  Cher,  Indre,  and  Vienne.  The  Vilsine  forms  a 
seeondary  basin,  and  becomes  navigable  at  Rennes.  In  lk» 
boMiH  of  lk»  Oaroune,  we  find  the  Garonne,  which,  after  its 
junction  with  its  principal  aifluent,  the  Dordogne,  forms 
the  beantitU  river  Oironde,  on  whose  borden  stands  Bor- 
deaux. Its  prinsipal  tributaries,  the  Tarn,  Lot,  and  Dor- 
dogne, join  it  on  the  right  side.  To  this  basin  belong  those 
of  the  Charents  and  the  Adour,  which  latter  passes  by  Tarbes 
and  Bayonne.  /»  the  bati»  of  the  Sekeldt,  the  Scheldt  and 
its  affluent,  the  Scarpa.  In  the  biuin  of  the  Maat,  the  Maas, 
which  in  Franco  is  called  the  Mouse,  and  which  receives  at 
Namur,  from  the  left,  the  Sambre.  In  the  baein  oftheRh  iue, 
the  Rhine,  which  is  navigable  ttom  Bfcle  to  the  sea,«Lnd  runs 
through  Strasbnrg,  Mains,  Coblents,  and  Cologne.    In  the 
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two  principal  ones,  the  Lech  and  the  Waal,  mix  their 
waters  with  those  of  the  Maas.  Its  principal  afflnent,  the 
Moselle,  waters  Mets,  and  receives  the  Heurthe,  which 
passes  through  Nancy.  In  the  baain  of  the  RhOne,  the 
Rhfine,  which  traverses  Lake  Leman  and  waters  Geneva 
and  Lyon ;  it  receives  from  the  right  the  SaOne,  which  is 
greatly  increased  by  the  waters  of  the  Doubs.  It  then  pro- 
ceeds towards  the  Mediterranean,  where  it  forms  its  vast 
marshy  delta.  S.  of  Lyon  its  principal  affluents  are  the 
Isire,  Drftme,  and  Durance,  whien  carry  to  it  nearly  all  the 
water  flowing  into  France  from  the  Alps.  To  the  same 
system  belong  the  basins  of  the  Var  and  the  Aude. 

Besides  these  great  streams,  several  regions  must  be  no- 
ticed which  are  naturally  covered  with  ponds.  They  are 
the  Sologne  and  the  Brenne,  8.  of  the  Loire ;  the  Dombes, 
E.  of  Lyon ;  and  the  great  marsh  of  Lower  Poitou. 

The  coast  of  the  North  Sea  is  low,  partly  marshy,  and, 
down  to  the  month  of  the  Somme,  bordered  with  a  line 
of  dunes,  broken  only  by  Cape  Gris-Nei,  which  forms  the 
nearest  approach  to  England.  Along  the  English  Chan- 
nel the  coast  of  Normandy  is  bordered  by  cliffs  which,  cut 
and  beaten  in  every  direction  by  the  sea,  rise  to  the  height 
of  260  mitres,  and  run  along  to  Cape  de  la  Hive,  W.  of 
which  the  coast  opens  to  the  estuary  and  bay  of  the  Seine. 
Then  comes  a  line  of  low  and  very  dangerous  rocks,  after 
which  comes  the  sandy  and  marshy  estnaty  of  Carentan, 
whioh  touches  the  peninsula  of  Cotentin.  This  peninsula, 
flat  in  its  southern  part,  rises  to  the  N.  between  the  points 
of  Barfleur  and  La  Hague,  where  its  coast  attains  a  height 
of  l&O  mitres.  In  the  angle  formed  by  the  peninsula  of 
Cotentin  and  the  northern  coast  of  Finistire  lies  the  bay  of 
Ht.  St.  Michel,  remarkable  for  the  exceptional  height  of 
its  tides  (1$  mitres),  and  defended  to  the  N.  by  the  English 
Islands  of  Jersey,  Guernsey,  Aldemey,  and  Sark.  The 
passage  between  these  islands  and  the  coast  is  very  dan- 
gerous to  navigate.  The  whole  northern  coast  of  Finistire 
is  strewn  with  dangerous  reefs  extendingto  Pt.  St.  Hathien, 
which  forms  the  extremity  of  Bretagne.  At  this  point  the 
coast  suddenly  retreats,  and  forms  the  vast  roadstead  at 
the  head  of  which  stands  the  naval  port  of  Brest.  From 
Brest  to  L'Orient,  which  also  is  a  naval  port,  the  coast 
is  lower,  but  still  hilly.  Remarkable  is  the  small  gulf  of 
Morbihan,  studded  with  low  islands,  and  the  peninsula  of 
Qniberon.  Then  comes  the  mouth  of  the  Loire,  and  between 
the  Loire  and  the  Charents  a  succession  of  dunes  and  ex- 
tensive marshes.  Along  the  coast  from  Finistire  to  the 
Cbarante  are  situated  the  islands  of  Onesaant  (Uahant), 
Groix,  Belle  He,  Nolrmoutiers,  Yen,  Rh<,  and  OI£ron. 
Farther  8.  the  ocean  receives  the  Gironde,  which  is  deep 
and  broad,  like  an  arm  of  the  sea.  From  the  Gironde  to 
Spain  the  coast  is  traced  as  a  straight  line  bordered  by  vast 
dunes,  which  are  broken  only  to  the  right  of  the  basin  of 
Areaohon  and  at  the  month  of  the  Adour. 

Along  the  Meditenmnean  the  western  coast  la  low,  and 
its  graceftelly  rounded  heads  conceal  a  series  of  marshes,  of 
whioh  the  most  important  are  those  of  Than  and  Mauguio, 
but  especially  that  of  Berre,  which  separates  Marseille 
from  the  mouth  of  the  Rhftne.  At  Marseille  the  coast 
rises,  and  from  here  to  the  Italian  flintier  it  presents  a 
picturesque  and  mueb-indented  line  of  headlands  and 
bays.  Tbe  road  beyond  the  Hyirea  Islands,  around  the 
so-called  Comiche,  is  admired  by  all  tourists.  The  tide, 
so  strong  on  the  shores  of  the  ocean,  is  very  insignificant 
on  those  of  the  Mediterranean. 

The  western  coast  of  Corsica  is  steep  and  abrupt,  the 
eastern  low  and  marshy. 

8.  Climate. — Tbe  mean  temperature  of  Franoe  is  12}  de- 
grees Centig.,  or  bi"  Fahr.  To  the  W.  the  isothermal  lines 
are  reised  northward  by  the  heating  influence  of  the  south- 
westerly winds  and  the  Gulf  Stream;  to  the  E.  they  are 
lowered  when  removed  from  theae  infiuencea.  Rain  ia  fre- 
quent and  more  abundant  on  the  weatem  coasts  and  in  the 
mountainous  regions  (33  inches  on  the  Atlantic  border ;  2S 
inches  in  Paris ;  39  inches  in  Morvan ;  40  to  45  inches  on 
the  slopes  of  the  Alps  and  Pyrenees).  Although  tbe  climate 
is  generally  temperate  and  mild,  it  nevertheless  presents 
five  different  types,  which  are  called  the  Sequanian  (fh>m 
the  Seine),  Vosglan,  Rhodaniao,  Mediterranean,  and  Oiron- 
din.  The  Sequanian  climate  reigns  N.  of  the  Loire;  its 
mean  temperature  is  52°  Fahr.— in  winter  38°  F.,  in  sum- 
mer 66°  F.  The  prevailing  winds  are  W.,  8.  W.,  and  S. ; 
the  firat  two  are  rain-bearing.  The  Vosglan  climate  is 
mora  extrame ;  its  mean  temperature  is  49°  F. ;  rain  is  less 
frequent.  Tbe  mean  temperature  of  the  Rhodanian  climate 
(the  valley  of  the  RhAne)  is  52°  F.,  but  the  hot  and  dry  south- 
em  winds  (sirocco  or  foehn),  alternating  with  theoold  north- 
em,  produce  sudden  changes  in  the  temperature.  Rain  is 
abundant  in  the  Alps.  The  Mediterranean  climate  is  wanner, 
its  mean  temperetura  being  67°  F.  The  summer  is  hot  and 
dry ;  the  autumn  is  rainy,  and  disagreeable  on  account  of 
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oUmata  in  general  ia  milder  in  the  winter  and  hotter  in  eum- 
mor  than  the  Sequanlan  olimate.  If.  W.  and  S.  W.  wind* 
alternate,  and  produce  rapid  changes  in  the  atmosphere. 

IIL  AoRicuLTUKS. — France  preaents  four  agnenltaral 
belta,  which  trarerse  it  from  S.  W.  to  If.  W — namely,  that 
of  the  olive,  bonnded  by  a  line  which  conneeta  the  foot  of 
the  Corbidrei  with  the  Alpi  of  DanphinS ;  that  of  the  maiie, 
whoae  northern  boundary  mna  ttom  the  island  of  Oltron  to 
the  middle  of  the  Vosges ;  that  of  the  Tine,  which  ceases 
at  a  line  drawn  from  the  mouth  of  the  Loire  to  the  sonree 
of  the  Oiae ;  and  N.  of  this  line  the  belt  of  the  apple  tree. 
The  ayatem  of  small  holdings  preTails  in  France,  tho 
average  sise  being  \9i  hectares;   the  largest  nnmber  of 

freat  holdings  is  found  in  the  oentral  part  of  the  eonntry. 
he  cnltiTation  of  cereals  ocoapies  1&,0<)0|''*)0  hectares, 
and  yields  260,000,000  hectolitres.  Wheat  ia  prodneed, 
especially  in  the  north-eastern  part  of  the  eonntry  (in  an 
average  year  7,000,000  hectares,  yielding  100,000,000  hec- 
tolitres); spelt  (1,300,000  hectolitres);  rye  (2,000,000  hec- 
tares, 2&,000,000  hectolitres) ;  barley,  in  the  same  regions 
as  wheat,  but  on  poorer  soil  (1,000,000  hectares,  20,000,000 
hectolitres) ;  oats  in  tiie  N.  W.  (3,000,000  hectares,  76,000,000 
hectolitres) ;  maixe  in  the  soath-eastem  and  south- western 
parts  (600,000  hectares,  10,000,000  hectolitres);  millet  in 
the  western  part  (40,000  hectares) ;  bnokwheat  in  Bre- 
tagne,  Normandy,  and  on  the  central  plateau  (700,000  hec- 
tares, 10,000,000  hectolitres) ;  riee  in  the  southern  part,  but 
only  in  small  quantities.  Of  garden-regetables  and  root- 
erops  there  are  raised  the  true  potato  ( 1,200,000  hectares, 
prodnoing  100,000,000  hectolitres),  cultivated  over  the 
whole  territory;  kidney  beans  (200,000  hectares);  broad 
beans  (150,000  hectares),  and  in  smaller  quantities  peas 
and  lentils.  Vegetables  are  raised,  especially  around  the 
large  cities  (there  are  1300  kitchen-gardens  around  Paris). 
The  beet-root,  cultivated  especially  in  the  K.  E.,  ooonpiea 
130,000  hectares,  and  produces  44,000,000  quintals,  fnta 
which  more  than  200,000  tons  of  sugar  are  extracted.  Of 
textile  plants,  flax  and  hemp  occupy  200,000  hectarea. 
Of  oil-aeeds,  colsa,  rape,  and  poppy  cover  300,000  hectares, 
which  yield  3,600,000  hectolitres  of  seed.  The  olire  of 
Southern  France  gives  the  beat  table-oil ;  from  that  part 
of  the  country  come  also  madder,  aaffran,  and  other  dye- 
staffs.  Tobacco  is  cultivated  in  several  eatabliafaments 
under  the  soperintendenoe  of  the  state,  which  holds  a 
monopoly  of  this  product  (about  260,000  quintals).  The 
natural  meadows  (Bretagne,  Kormandy,  the  coasts,  and  the 
mountains)  cover  6,000,000  hectares,  and  produce  16,000,000 
tons  of  hay.  There  are  also  artificial  meadows,  in  which 
clover,  Ineeme,  and  grass  are  sown  (2,700,000  hectarea), 
and  common  pasturages  in  the  mountains  (6,000,000  hec- 
tares). One  of  the  most  important  lesoorees  of  France  is 
the  vine  (2,600,000  heotares  in  78  departments,  producing 
60,000,000  hectolitres  of  wine,  of  which  one-third  is  for  ex- 
portation). The  production  falls  into  seven  groups — Bur- 
gundy, Bordelais,  Champagne,  KhOne,  the  central  part  of 
the  country,  Charenta,  and  the  southern  part.  Cnarente 
produces  by  the  distillation  of  its  wines  the  most  excel- 
lent brandiea.  Other  products  of  the  vine  are  table-grapea 
and  the  raiiins  of  Provence. 

The  northern  part  of  the  eonntry  produces  excellent  cider 
and  perry,  the  quantity  amounting  to  one-tenth  of  that  of 
the  wine.  The  mannfaetnre  of  beer  is  important  in  the 
northern  and  north-eastern  part*  and  in  Lyon,  the  quan- 
tity amounting  to  one-eighth  of  that  of  the  wine.  Fruit* 
are  largely  exported — apple*  and  pear*  fW>m  the  N., 
oranges,  lemons,  and  pomegranates  from  the  S. ;  excel- 
lent peaches,  atrawbemes,  and  currants  are  grown  near 
Paris;  apricots  in  the  central  part;  cherries  near  Paris 
and  the  coasts  of  the  Channel.  Dried  fruits — spears,  apples, 
prunes,  figs,  almonds,  and  nuts — come  fVom  the  oentral  and 
southern  regions. 

Of  trees  important  to  industry,  France  possesses  the  wal- 
nut, olive,  and  ehestnut  (Corsica,  Provence  and  the  central 
Jilatoau),  whose  wood  ia  used  for  cooperage  and  the  ftuit 
br  food ;  the  white  oak  and  the  mulberry,  so  important  for 
the  silk  cultivation  in  the  basin  of  the  RhAne.  The  forest 
trees  are— of  hard  wood,  oak,  dm,  ash,  hornbeam,  beech, 
chestnut,  etc. ;  of  soft  wood,  alder,  poplar,  aspen,  willow, 
birch,  etc. ;  of  resinous  wood,  fir,  larch,  and  pine.  There 
are  in  France  8,600,000  hectares  of  forest  (in  the  N.  B., 
in  the  Alps,  the  Landes,  and  the  Pyrenees). 

France  poaaeases  of  live-stock  3,600,000  horaes,  800,000 
asaes  and  mules,  13,000,000  homed  cattle,  30,000,000  sheep, 
1,600,000  goat*,  and  6,000,000  swine.  The  other  domestic 
animals  are  rabbit*  in  the  surroundings  of  Paris ;  turkeys, 
ducks,  geose  in  Ome,  Maine,  and  the  vicinity  of  Toulouse ; 
pigeons,  and  especially  chickens.  The  value  of  the  annual 
production  of  eggs  and  poultry  amounts  to  100,000,000 
francs,  of  which  production  28  per  cent,  is  for  export. 

The  value  of  the  annual  production  of  honey  and  wax 
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3,000,000  hives.  The  silkwomu  fnmiabed,  befora  the 
pravalenoe  of  disease  among  them,  26,000  tons  of  cooocns. 
The  production  of  game— -hares,  partridges,  wild-ducks, 
rabbits,  pheasants,  roebucks,  wild-boara,  etc. — amounts  to 
one-third  of  that  of  poultry.  Martens,  foxes,  otters,  and 
other  beasts  and  birds  yield  furs  and  feathers  to  the  value 
of  30,000,000  francs  a  year. 

The  fisheries  an  very  important.  The  trade  in  sea-fish 
exceeds  60,000,000  francs  a  year.  The  oystera  of  Caue^ 
and  Marennes  are  much  esteemed,  but  the  beds  are  nearly 
exhausted.  For  pisciculture  there  was  formerly  an  excel- 
lent establishment  at  Hiiningen ;  it  is  now  carried  on  at 
Concameau,  and  by  its  aid  the  oyster  production  in  the 
basin  of  Araachon  has  been  developed  considerably. 

Of  the  63,000,000  hectares  of  French  soil  one-half  is  un- 
der tillage,  of  which  three-fourths  are  in  cereals,  one-fifth 
is  in  artificial  meadows  and  industrial  plants,  and  one-fifth' 
in  fallow.  More  than  one-fifth  is  in  natural  meadows  and 
pasturage,  one-twentieth  in  vineyard*,  one-fifth  ia  oroharda, 
woods,  and  forests,  and  the  rest  in  roadi,  prirato  grounds, 
etc.  The  rtlative  value  of  the  products  was  in  1809  near- 
ly 6,000,000  francs  for  cereal  grains  and  straw,  2,000,000 
for  bay  and  pasturage,  1,600,000  for  industrial  plants, 
1,600,000  for  beverages,  and  6,000,000  for  domestic  animals, 
of  which  ono-third  of  the  Taloe  was  in  horses,  one-half  in 
homed  cattle,  and  one-tenth  in  shoep. 

IV.  IiCDCSTBr. — 1.  Mi»ing  Induttry. — Qrmnite  oconrs  es- 
pecially in  Cotentin,  the  Chausey  Islands,  and  several 
point*  of  Bretagne,  in  the  Vendue,  Limousin,  the  Alps,  and 
the  Vosges.  Among  the  volcanic  products  are  noticeable 
the  basalt  of  Auvergne  and  the  poiphyry  of  Corsica,  Var, 
and  EpinaL  Excellent  slate-quarnea  are  found  in  the  vi- 
cinity of  Angers.  Bayonne  give*  feldspar  and  asphaltnm 
from  the  olay-sohist  of  Ain,  France  is  rich  in  marbles  for 
building  purposes.  The  most  remarkable  quarrie*  an  at 
Boulogne,  Maubeuge,  and  Qivet  in  the  N. ;  at  Le  Mans 
and  Sabl6  (Sarthe)  in  the  W.;  at  Chomerao  (Ardiche),  La 
Droix  (CAte  d'Or),  ChiUillon  (Loirat),  and  several  other 

Slaoe*  in  the  central  part  of  the  country ;  at  Campan,  St.- 
:6at  (a  beautiful  white  marble),  Ca*t6ra-Verdasan  (a  beau- 
tiful yellow  marble),  and  Cannes  in  the  Pyrenees,  at  Ore- 
noble  in  the  Alps,  at  Laveline  in  the  Vosges,  and  at  Corte 
in  Coraica.  A  fine  lithographic  stone  is  found  at  the  Vigaa 
(Gard).  Different  kinds  of  freestone  abound.  The  most 
beautiful  sure  those  found  in  the  vicinity  of  Paris,  at  Creil 
(Oise),  Crony  (bard),  Bourgogne  (very  fine),  Euville  in 
Lorraine,  etc.  Chalk  is  found  at  Rouen,  Meudon  (in  the 
vicinity  of  Paria),  Troyes,  and  in  Touimine,  etc.  Of  siliceous 
materials,  France  produces  the  excellent  millstones  from  La 
Fert£-soua-Jouarre,  a  repository  of  3000  heotares,  yielding 
3500  (tones  a  year.  These  stones  have  a  wide  fame ;  re- 
markable are  also  those  fhim  Lesigny  (Creuae),  Bergerac 
(Dordogne),  etc. ;  and  the  sandstone  of  Fontainebleau,  with 
which  Paris  is  paved,  and  of  the  Vosges  Mountains.  The 
best  plaster  is  tnat  from  the  Ticinity  of  Paris ;  the  best  oe- 
ment  comes  from  Boulogne,  Vasay  (Yonne),  Pouilly  (CAte 
d'Or),  and  Orenoble.  Besides  the  common  potter's  day, 
which  is  found  everywhere,  a  finer  sort  of  clay  is  fonnd  at 
Qien  and  Limoges,  from  which  a  celebrated /oienee  is  made. 
Poroelain  clay  is  fonnd  at  St.-Yrieix.  France  produces 
both  rock-salt  and  aek-ialt.  The  former  is  fonnd  especially 
in  Lorraine,  near  Naney,  and  in  the  Jura,  at  Salins  and  at 
Lons-le-Saulnier ;  the  second  is  produced  from  salt-marabe* 
on  the  Atlantic  from  the  month  of  the  Loire  to  the  Gironde, 
and  on  the  coast  of  the  Mediterranean.  The  annual  pro- 
duction exceeds  600,000  tons. 

Of  mineral  and  thermal  apringe  there  are  four  gronpa : 
I,  that  of  tho  Voagea,  generally  chalybeate  (Plombidres, 
Boasang,  Luxeuil,  and  Bourbonne-les-Bains) ;  2,  that  of 
the  Jura  and  the  Alps,  chloric  and  snlphurons  (Balins  and 
Bt.-6eiTais  in  the  Jura,  Aix-les-Bains  in  Savoy,  Allevard- 
Uriage  in  Dauphin^,  Condillac  and  Monttlimart  in  Ut« 
Talley  of  the  RhOne,  and  Aix  in  Provence) ;  3,  that  of  th« 
eentn,  whose  waters  generally  are  chalybeate  and  carbon- 
ated, and  rise  nrom  the  volcanic  group  of  Auvergne  (Kvaux, 
If^ris,  Pongues,  Bonrbon-rArehambanIt,  Vichy  (the  most 
important  thermal  spring  in  France,  especially  for  twwel 
complaints),  St-Oalimer,  Vale,  Royat,  Mont  Bore,  Balame, 
Bonrboule,  and  Chaudes-Aigues) ;  4,  that  of  the  Pyreneei, 
whose  waters  generally  are  sulphurous  (Am61ie-les-BaIn*, 
Ax,  Bagnires-de-Lnohon,  Bariges  (the  strongest  sulphur 
spring  in  France),  Bagnires-de-Bigom,  6t.-8auvear,  Caa- 
teret*,  and  Eanx-Bonnea).  Besides  these  four  groups  must 
be  mentioned  the  sulphur  springs  of  Bnghien  in  tha  Ti- 
cinity of  Paris  and  of  Bagnoles  (Ome),  the  chalybeate 
springs  of  Forges-lcs-Eaux  (Seine-Inftrieure),  and  the  £a- 
mous  springs  of  St.-Amand. 

France  ia  poor  in  metals  with  the  exception  of  iron.  Ar- 
gentiferous lead  is  found  at  Pontgibaua  (Puy-de-Dftme), 
Viala*  (Losdre),  etc.;  copper  in  the  Alps  and  Corsio»: 
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lanat  Roman^he  (Satne-«t-Loii«);  antimony  in  Haote- 

lira,  Cantal,  and  Coniea;  nioliel  in  amall  quantitlei  io 

Iain  (Lm  Chalanohea);  tin  in  Limouain  and  Bratagne; 

gold-dust  in  the  sand  of  the  Bh5ne,  bat  not  in  anffloiont 

n titles  to  make  the  extraction  remnneratire ;  iron  pyrites 
nlphnrie  aeid  is  largely  worked  in  Qard,  Ard^be, 
RhAne,  and  Voages.  The  total  value  of  these  sereral  pro- 
duets  ia  6,500,000  franos,  of  which  3,500,000  are  for  lead 
alone.  The  importation  of  gold  and  silrer  amonnts  to 
700,000,000  or  800,000,000  franos ;  that  of  oopper,  lead,  tin, 
and  litts  to  100,000,000  franca. 

In  1815,  France  produeed  about  000,000  tons  of  ooal 
and  110,000  tons  of  pig  iron,  and  consumed  1,000,000  tons 
,  of  coal  and  110,000  tons  of  pig  iron.  In  1866  she  pro- 
dueed 12,000,000  tons  of  coal  and  nearly  1,500,000  tons  of 
pig  iron.  In  the  last  half  oentnry  the  consumption  of  ooal 
naa  increased  tenfold  and  that  of  pig  iron  a  hundred-fold. 
Anthracite  is  mined  in  Hautes-Alpet  and  Fr^us  in  Var; 
lignite  in  Aisne,  Hanosqne,  and  Aiz  in  Provence  (200,000 
tons) ;  and  peat  in  the  Pas-de-Galais,  Somme,  Aisne,  Oiae, 
Seine-«t-Oise,  Vosges,  and  Jwa.  The  allnvial  districts  of 
Seine-Infirleare,  the  valley  of  Orisivaudan,  in  Isire  and 
Maraia  de  7os  (Booches-dn-BhOne),  400,000  tons.  The  col- 
lieries, nnmbering  580  and  comprising  an  area  of  more  than 
5500  sq.  kilomitres,  are  located  in  71  basins  and  distributed 
in  four  groups :  1,  That  of  the  N.,  which,  on  the  northern 
slope  of  the  Ardennes,  eomprises  the  beautiful  basin  of  Va- 
lenciennes (Anain,  Denain,  Aniohe,  Doori,  ets.,  probably 
stretching  as  far  as  the  Boulonnais),  and  which  yields  one- 
fourth  of  the  whole  production.  2,  That  of  the  E.,  which 
was  Ter7  important  before  the  war  of  1870,  bat  of  which 
only  a  Tew  eollieries  at  Ronehamp  (Haute-SaOne)  have  re- 
mained in  French  possession.  3,  That  of  the  eentre,  which 
extends  tnta  the  foot  of  the  Morvan  and  around  the  gran- 
itic diatriots  of  the  central  plateau.  Its  mines  are  namer- 
oos  and  often  very  rich :  Spinao,  160,000  tons ;  Blaniy  and 
Montchanin,  700,000  tons;  Dieuie,  100,000  tons;  La  Cha- 
pelle-sona-Dun ;  Ahan,  Commentiy,  780,000  tons;  Bert, 
Fins,  St.-Bloy,  Brassaa,  eto.  Io  the  great  basin  of  the 
Loire,  yielding  one-fourth  of  the  whole  production,  are 
Rive-de-6ier,  Firminy,  BL-Etienne,  where  the  heaviest 
■earn  attains  a  thickness  of  1 2  mdtres ;  the  basin  of  Alais 
(Besaiges,  Porte,  La  Grand-Combe,  etc.) ;  St.-Gervai8  and 
Oraisseaao  (150,000  tons);  Carmaus  (100,000  tons);  An- 
bin  (500,000  tons).  4,  That  of  the  W.,  from  the  foot  of 
the  granite  of  the  Vendue  and  of  Maine.  Here  are  found 
the  mines  of  Vouvant  and  Chantonnay ;  the  basins  of  the 
Lower  Loire  (100,000  tons),  Maine  (100,000  tons),  Coten- 
tin,  and  Littry.  Besides  these  four  groups,  the  collieries 
of  La  Tour-dn-Pin  and  the  Drao  most  be  mentioned 
(100,000). 

Iron  ore  is  not  often  found  in  France  in  veins  (Vosges  and 
Pyrenees),  but  more  frequently  in  beds  (carbonate  of  iron 
in  the  ooal-regions,  oxide  of  iron  in  the  Jurassic  regions, 
eretaoeons  iron  in  Le  Creusot,  in  Franche-ComtC,  Isftre, 
AnUehe,  imd  Aveyron) ;  and  ofteneat  as  alluvial  or  bog  ore 
(Ardenms,  Champagne,  Bonrgogne,  Franehe-Comt4,  Berri, 
Poiton,  Pirigord,  and  Lsuides,  where  it  is  found  in  lieds  of 
a  thiokneai  of  30  m&tres).  The  iron-mines,  nnmbering 
about  240,  comprise  an  area  of  1200  sq.  kilomitres,  and 
yield  annually  3,000,000  tons  of  raw  ore.  The  prlnoipal 
deposits  are  those  of  Vassy  ( Haute-Marne ),  yielding 
500,000  tons  a  year;  Chttillonnais,  which  form  a  belt 
stretching  through  three  departments;  Franehe-Comt^ 
which  are  situated  between  Langres,  Vesoul,  Besaneon, 
and  Dijon ;  of  the  department  of  Cher,  which  are  the  richest 
in  France,  and  yield  one-fltlh  of  the  whole  production. 
The  mannfaetnre  of  pig  iron  and  steel  is  inoreasing  in 
I  France.  In  1870,  1,000,000  tons  of  pig  iron  and  about 
40,006  tons  of  steel  were  manufactured. 

2.  ifamtfaeiuring  IndnUry. — Hydraulic  motors  are  man- 
ufsetnred  especially  in  Paris,  where  all  kinds  of  industry 
are  united,  and  in  Chartres,  Bssonnes  (Seine-et-Oise). 
Steam-engines  are  manufactured  at  Paris,  Bouen,  H&vre, 
Lille,  8t.-Qnentin,  Lyon,  Marseille,  and  Nantes.  In  1820, 
France  possessed  only  65  steam-engines;  in  1840,  2600; 
and  now  about  20,000.  The  number  of  movable  and  fixed 
motors,  taken  together,  amonnts  to  29,000,  with  a  power 
equal  to  that  of  675,000  horses.  Agricnltural  machines 
are  made  in  Paris,  Lianoourt  (Oise),  Nanoy,  Meauz,  Or- 
leans, and  Bourges.  Spinning  and  weaving  maohines  are 
made — ^for  ootton,  in  Paris,  B^uen,  and  St.-Quentin ;  for 
flax,  in  Lille ;  for  wool,  in  Boubaix,  Ellrauf,  Louviers,  and 
Sedan ;  for  silk,  in  Lyon  and  St.-Chamond ;  for  hosiery, 
in  Nlmes.  Sewing-machines  are  made  in  Paris  and  Lyon. 
Maehine-tools  are  made  in  Paris,  St.-Denis,  Bouen,  Cnn- 
sot,  eta.;  tools  for  naval  woodwork,  in  Hfcvre.  Metallic 
wares  are  made  in  Paris,  Vllledieu  (Manche),  and  Ouise 
(Aisne).  Hardware  is  made  for  tools  in  Paris  and  St.- 
Btieane;  for  buildings,  in  Charleville  (Ardennes),  L'Aigle 
(Ome).  Bugles  (Bare) ;  for  the  household,  in  Paris  and 


Lille.  Arms  are  maaafiwtared  at  Paris,  Chfctellerault,  St.- 
Stienne,  Charleville,  Tulle,  eto. 

Alcohol  ia  made  from  wine  (500,000  hectolitres)  at  He- 
rault  and  Charentes,  and  from  beet-root  (1,000,000  booto- 
litrea)  in  French  Flandre.  Chemicals  are  manufactared 
in  Paris  and  ita  vicinity,  at  Lille,  St.-Oobain,  Boaen,  Cher- 
bourg, Lyon  (dyestuffs),  Montpellier,  Marseille,  Bordeaux, 
etc.  The  consumption  of  Bulphuric  acid  in  France  is  50,000 
tons.  Oils  are  made  from  olives  in  Provence,  BousBillon, 
and  Southern  Languedoo ;  from  nuts,  in  Charcnte  and  Dor- 
dogne ;  from  colaa  and  flax-seed,  in  Flandre ;  from  rape- 
seed,  at  Caen  and  in  Franohe-Comti.  Candles  and  other 
chandlery  products  are  made  at.Paris,  Lyon,  Montpellier, 
Marseille,  and  Lille ;  soaps,  at  Marseille,  Mantes,  Hivre, 
Amiens,  Bouen,  Elbeuf,  Bheims,  and  Lyon ;  toilet  soaps, 
at  Paris ;  hair-dressing  articles,  at  Oivct,  Paris,  Cb&teau- 
Benault,  and  Qrenoble;  glue,  in  Flandre,  at  Paris,  and 
Givet. 

Milling  is  carried  on  extensively  at  Corbeil  (Seine-et- 
Oise),  between  the  Beance  and  the  Brie,  the  two  great 
wheat-fields  of  Franie;  at  Gray,  Poitiers,  Marseille^ 
H&vre,  etc.  The  so-oalled  pitei  d'ltalie  are  made  espe- 
cially in  Paris,  but  alao  in  Marseille,  Lyon,  Clermont- 
Ferrand. 

Of  preserved  food  may  be  mentioned  the  sardines  of 
Bretagne,  the  meat-pies  of  M^rao,  the  pastries  of  Toulouse^ 
the  brandy-pickles  of  Troyes,  Lyon,  Aries,  and  Bayonne, 
and  the  preserved  viands  of  Kantea,  Bordeaux,  Maraeille, 
and  Mona.  Cheese-making  is  much  developed  in  France. 
The  most  famous  kinds  of  cheese  are  the  Maroilles,  Brie, 
Camembert,  Heuehttel,  Livarot,  Pant-r£v£que,  and  Is- 
igny ;  those  of  Jura  resemble  the  gruyire  of  Switzerland ; 
the  Septmoncel  and  Mont  d'Or  cheeses  are  made  of  goat's 
milk.  The  manufaoturo  of  beet-root  sugar  is  earned  on 
espeeially  io  the  N.  W.  (Paris,  Lille,  Valenciennes,  Douai, 
Arras,  Pdronne).     More  than  200,000  tons  of  sugar  are 

Srodneed  from  roots  grown  in  France;  the  total  pro- 
uction  is  325,000  tons,  of  which  225,000  tons  are  con- 
sumed in  the  country.  The  raw  sugar  from  the  colonies  is 
refined  at  Marseille,  Bordeaux,  Nantes,  and  H&vre.  Con- 
feotionery  is  principally  made  in  the  great  cities ;  the  eon- 
feotions  of  Verdun  and  the  jellies  of  Bar-le-Due  may  be 
mentioned.  Liqueurs  are  distilled  at  Paris,  Chartreuse, 
and  Cette.  In  the  Vosges  excellent  cherry  brandy  (Kirsch- 
wasser)  is  made.  Chocolate  is  manufactured  in  Paris, 
Koisiel,  Bayonne,  and  the  Nord.  Vinegar  is  made  in  Cha- 
rente  and  OrUans;  mustard  is  prepared  extensively  in 
Paris,  Bordeaux,  and  Dyon ;  drugs  mainly  in  Paris. 

Cotton  Staff: — 120,000  tons  of  ootton  are  annually  im- 
ported. It  employs  7,000,000  spindles  and  150,000  looms. 
The  territory  in  which  this  induatiy  is  carried  on  may  be 
divided  into  four  regions:  1,  that  of  the  £.,  formerly  com- 

E rising  Alsace,  ia  now  nearly  confined  to  the  valleys  of 
orraine,  eapeoially  at  Benonea  (Vosges),  to  which  may  be 
added  Bar-le-Duc,  Nancy,  and  Troyea;  2,  that  of  Nor- 
mandy, whoae  principal  market  is  Bouen ;  the  factories 
are  at  Bouen,  Qiaors,  Evreux,  Falaise,  Flers  (Ome),  and 
in  the  district  around  Cholet;  3,  that  of  the  N.,  whose 
most  important  market  is  St.-Qnentin,  and  whose  most 
extensive  factories  are  at  Amiens,  whioh  annually  produces 
100,000  pieoes  of  cotton  velvet,  Lille,  Tourcoing,  Boubaix, 
eto. ;  4,  that  of  Lyonnais,  whoae  centre  is  Tarars  and  Bo- 
anne  and  Viohy.  The  manufaoturo  of  printed  calicoes  is 
DOW,  since  1870,  confined  to  Paris  and  Rouen. 

Liiten: — Of  textile  plants,  hemp  and  flax  are  indigenous 
in  France.  The  production  and  importation,  whose  value 
amounts  to  40,000,000  franos,  employ  more  than  630,000 
looms.  This  industry  is  principally  located  in  the  northern 
part  of  the  country.  In  Flandre  (Lille  and  ita  environa, 
Armentiirea,  Dunkerque  (Dunkirk),  for  veils ;  Valenciennes 
and  Cambrai  for  laces ;  Abbeville  for  spinning,  Amiens  for 
plain  Btufi's;  St.-Quentin  for  damasks,  etc.).  In  Normandy 
and  Maine  (Le  Mans  for  ooarse  stufia;  Laval,  Fresnay-sur- 
Harthe,  Alenf  on,  Lisieux,  Vimoutiera  for  sheetings ;  Vire, 
Bemay,  Angers,  and  Cholet  for  handkerchiefs;  Ht,vre, 
Angers).  In  Bretagne  in  the  linen  manufactures  of  Lan- 
demeau.  Besides  these  thero  are  aome  points  in  the  Voages, 
Biarn,  and  Daupbin£  whero  this  industry  is  prosecuted. 
WoolUn: — Besides  the  indigenous  produce,  France  im- 

forU  annually  wool  to  the  amount  of  200,000,000  francs, 
ts  manufacture  is  carried  on  in  seven  regions :  1,  That  of 
the  N. — Boubaix  and  Tourcoing  for  fancy  goods ;  Cateau- 
CambrMs,  Fonrmies,  and  Sains  for  merinoes ;  St.-Quentin 
and  Guise  for  light  stuffs;  Amiens  for  velvet;  D' Utrecht 
and  Abbeville  for  heavy  oloths ;  Mouy  for  furniture  cloths. 
2,  That  of  Normandy  (Elbeuf  and  Louviers  for  heavy 
cloths,  Lisieux,  Vire,  etc.).  3,  That  of  Ardennes  (Sedan 
for  flne  cloths,  Bheims).  4,  That  of  the  E.  (Nancy).  6, 
That  of  Isin  (Vienne).  6,  That  of  Languedoo  (Loddve 
for  heavy  cloths,  B^darieux,  Carcassonne,  Masamet,  Monde, 
etc.).    7,  That  of  the  centra  (Limoges  for  flannels ;  Chi- 


FRANCE. 


tsMironx  Mid  Romorantin  for  trtaj  clotfaa;  Orleans  for 
blankets,  ete.)-  Shawls  ai«  made  at  Paris  and  Lyon; 
tapestries  (besides  the  oelebrated  Qobelios  at  Paris)  at 
Beaovais,  Aubusson,  Nimes,  Roabaix,  and  Touraoiog. 

Silk*. — It  is  principally  in  the  valley  of  the  RhAnc  that 
sillis  are  manafactured,  as  it  is  the  region  of  the  silkworm. 
Bosides  the  indigenons  prodaoe,  France  imports  annually 
raw  silk  to  the  value  of  over  100,000,000  francs.  Tho 
winding  and  spinning  are  done  principally  in  ArdSche, 
DrAme,  Vaaolnse,  Oard,  and  H£rault.  For  wearing  Lyon 
and  the  department  of  the  R^iAno  are  the  moat  noted  plaoes 
(120,000  looms);  next,  St.-Etienne  and  8t.-Chamond  (rib- 
bons and  brocades),  Ntmes  (light  stuffa),  Tonra  (furniture 
silka).  Laco  ia  made  at  Alen^on,  Bayenx,  Caen,  Chantilly, 
Baillcal,  Lille,  Arras,  Mirecourt,  employing  100,000  women. 

Tnlle  ia  principally  made  in  Calais,  St.-Pierre-lea-Calais, 
and  Lyon ;  embroidery  in  Nancy  and  in  the  Vosgos ;  small 
wares  in  Lyon  and  Paris.  Hosiery  is  manufactured  in 
Troyes,  the  whole  of  Champagne,  Amiens  (woollen,  25,000 
hands),  Falaise,  Lyon,  and  Ntmes  (silk).  Straps  arv  made 
in  Ronen  and  Paris ;  bnttona  in  Paris  and  Creil.  In  drapery, 
making  up,  and  modea  Paris  is  the  principal  centre ;  her 
products  are  very  remarkable,  and  are  exported  to  tho  valne 
of  hundreds  of  millions.  Hats  come  espooially  from  Paris, 
but  also  from  other  great  cities  (felt  hats  from  Aix) ;  kid 
gloves  from  Paris  and  Qrenoble ;  boots  from  Paris,"  Bor- 
deaux, and  Marseille.  In  jewelry  no  place  in  France,  and 
perhaps  none  in  the  world,  oan  rival  Paris,  which  also 
manufactures  watches,  though  this  industry  has  another 
very  important  centre  in  Besan(on,  where  the  mounting  of 
the  pieces  manufactured  in  the  Jura  Honntaina  is  done. 
Perfhmery  is  made  in  Paris  and  in  Provence. 

y.  ComiERCK.  1.  Meant  of  CommHnieaiion, — The  roads 
of  France  are  divided  into  three  classes — national  roads, 
midntained  at  the  expense  of  the  state,  and  extending  35,000 
kilometres  (21,740  E.  m.) ;  departmental  roads,  maintained 
at  the  expense  of  the  departments,  and  extending  45,000 
kilomitres  (27,060  E.  m.) ;  and  parochial  roads,  maintained 
by  the  communes,  and  subdivided  into  three  grades,  of  whieh 
the  first  extends  75,000  kilometres  (46,004  E.m.),  the  second 
75,000  kilometres  (46,604  E.  m.),  and  the  third  340,000  kilo- 
metres (211,270  E.  m.).  Only  the  last  grade  of  the  last  class 
is  on  the  natural  soil. 

The  water-roads,  on  which  the  interior  navigation  takes 
place,  comprise  the  navigable  courses  of  the  rivers,  extend- 
ing 9400  kilometres  (5840  E.  m.),  and  the  canals,  extend- 
ing 4800 kilometres  (2980  E.  m.).  The  first  French  milroad 
was  ooDttracted  in  1828,  from  Andreiieux  to  St.-Etienne 
and  Lyon  ;  horses  were  used  on  this  road  until  1882,  when 
the  first  locomotive  was  employed.  The  next  railroad  was 
that  tnm  St.-Germain  to  Paris.  The  real  system  of  rail- 
ways was  commenced  in  1847  ;  its  aotnal  length  is  16,000 
kilometres  (V940  E.  m.),  its  proposed  length  20,000  kilo- 
metres (12,430  E.  m.).  These  railways  have  oost  6  mil- 
liards, of  which  the  state  paid  one,  and  they  are  worked  by 
oompanies  which  have  a  lease  on  them  for  99  years,  at  the 
end  of  .which  term  they  become  the  property  of  the  state. 
There  are  six  great  oompanies — ^namely,  that  of  the  West, 
the  North,  the  East,  the  Paris  Lyon  and  Mediterranean, 
the  Orleans,  and  the  South ;  and  23  small  ones,  which  only 
work  1350  kilometres  (940  E.  m.),  and  of  which  the  princi- 
pal are  those  of  Charentes,  Vendue,  Orlians,  Cbtlons,  etc. 
All  the  great  companies,  with  tho  exception  of  that  of  the 
South,  have  tho  heads  of  their  lines  in  Paris,  where  they 
are  connected  by  belt-lines.  The  trafile  on  the  French  rail- 
ways amounts  to  100,000,000  passengers,  the  larger  part 
of  whom  travel  leas  than  20  kilometres  (12^  E.  m.),  and 
88,000,000  tons  of  merchandise,  which  generally  travela 
more  than  150  kilometres  (93  E.  m.).  The  receipts  amount 
to  700,000,000  francs,  of  which  one-third  is  for  passengers. 
Tho  traffic  conveying  merchandise  on  the  wator-roads  is 
about  ono-half  of  that  on  the  railways.  The  steam  naviga- 
tion in  the  basin  of  the  Seine  is  equal  to  that  in  all  the 
other  basins  together. 

The  post  and  telegraph  follow  the  great  roads  of  com- 
munication. Both  are  regulated  by  the  state.  The  first 
transports  annually  about  700,000,000  articles,  letters, 
postal  cards,  etc.  (350,000,000  letters).  The  postage  of  a 
letter  is  Of.  25,  of  a  postal  card  Of.  15.  But  this  institution 
does  not  offer  to  the  pnblio  the  same  facilities  for  sending 
printed  matter,  ate.  as  it  does  in  other  countries — for  in- 
stance, England.  The  telegraph  conveys  more  than 
8,000,000  messages  of  an  average  price,  for  France,  of 
Of.  60,  over  30,000  kilometres  of  linea  (18,640  E.  m.). 

The  traffic  on  the  sea  is  not  prosperous.  The  number  of 
vessels  has  remained  stationary  for  about  thirty  years, 
though  their  tonnage  has  been  doubled.  The  effective  force 
of  the  commercial  fleet  (with  the  exception  of  craft  em- 
ployed in  tho  fisheries  of  the  coast)  is  15,600  vessels,  of 
about  1,000,000  tons  burden.      The  general    movement 


annually  76,000  voyages ;  the  port*  in  which  the  coasting 
trade  is  most  active,  are  Uarseille,  H&vre,  Bordeaaz, 
Nantes,  Ronen,  Dunkerque  (Dunkirk),  Catte,  Aries,  Tour- 
nay,  Charente,  and  Libourne.  The  port*  for  the  equipment 
of  fishing- vessels  are  Oravelines,  Boulogne,  Dieppe  for  her- 
ring ;  Douarnenet  for  sardines ;  Oranville  for  oysters.  The 
great  sea-traffic  which  exists  between  Franco  and  England, 
and  between  France,  Italy,  Turkey,.  Spain,  and  Russia, 
starts  partly  from  Marseille  and  H&vre,  ports  of  first  rank, 
and  partly  from  Bordeaux,  Nantes,  and  Dunkeiqne,  ports 
of  second  rank.  Tho  cod-fishery  employs  500  vessels,  bat 
for  several  years  no  whaling  fleet  has  been  equipped. 

2,  Money  and  Metuuret. — The  great  Revolution  of  1789 
gave  Fi«noe  the  motrioal  system,  so  admirably  founded  in 
reason,  and  now  adopted  by  the  greatest  part  of  conti- 
nental Europo.  The  basis  is  the  metre— that  is  to  say,  the 
Ittittpt^  Pi^rt  of  tho  quadrant  of  the  meridian  passing 
throngh  Fans  (aecording  to  measurements  made  at  the  end 
of  the  eighteenth  century  by  French  astronomers),  and  the- 
scale  is  arranged  in  accordance  with  the  decimal  system. 
TheFrenehmoney basisistheFBUio(which  see).  Themlnta 
of  Pari*  and  Bordeaux  produce  yearly  from  200,000,000  to 
400,000,000  francs  In  coin,  ohiefly  in  gold.  Before  1870, 
Franoe  possessed  H  milliards  of  money.  Besides  the  or- 
dinary commercial  paper,  which  is  used  principally  in  the 
great  financial  and  banking  establishments  of  Paris,  France 
employs  bills  on  the  Banque  do  Franco,  an  institution  whose 
credit  is  equal  to  that  of  the  state,  and  which,  through  tho 
central  bank  of  Paris  and  the  80  provincial  bankr,  discounia 
about  6  milliard*  a  year,  and  puts  into  oirenlation  bills  of 
its  own  to  the  amount  of  2  milliards.  In  May,  1874,  the 
balance  of  the  bank  showed  a  deposit  of  3,226,000,000  ftaocs. 

8.  Interior  Commeree. — The  interioreommaree  of  Franoe 
oirenlates  annually  more  than  29  milliards.  The  increased 
CMilities  for  oommunication  have  served  to  increase  the  in- 
terior eommSree ;  thus,  the  number  of  letters  ha*  inor«aa^ 
fivefold  ainoB  1830.  Besidee  tho  great  oities,  in  whiob  the 
retail  business,  and  the  manufacturing  centre*,  where  the 
wholesale  business  is  carried  on,  thera  are  throughout  the 
whole  of  Franoe  periodical  markets  much  frequented  by 
the  agricultural  population.  Tho  most  important  of  these 
markets  are  the  cattle-market  of  La  Villette  in  Paris,  the 
fair  of  Onibray  near  Falaiae,  and  that  of  Caen,  where 
there  is  a  large  trade  in  horses. 

4.  Foreign  Commerce. — The  general  commaroe  of  France, 
with  the  exception  of  that  of  the  precious  metals,  com- 
prises more  than  8  milliards,  of  which  4  are  for  impor- 
tation and  more  than  4  for  exportation ;  half  a  oentuiy 
ago  it  did  not  exceed  1  milliard.  It  takes  plaoe  mostly  by 
sea.  That  of  tho  precious  metals  exceeda  generally  1  mil- 
liard, of  which  700,000,000  are  for  importation.  The  special 
trade  tranait  and  atorage  comprise  5}  milliards,  of  which 
2f  ai«for  importation,  and  3  for  exportation;  the  importa- 
tion of  natural  produce  and  raw  matertala  for  manufactu- 
ring amounts  to  2  milliards,  that  of  other  materials  and 
objects  of  consumption,  800,000,000. 

Franoe  draws  silk  (worth  350,000,000)  from  China,  Japan, 
Bengal,  the  Levant,  Italy;  cotton  (from  200,000,000  to 
425,000,000)  from  the  V.  S.,  India,  Egypt,  Turkey;  wool 
(250,000,000)  from  Australia,  the  Cape  of  Oood  Hope,  La 
Plato,  Tnrkey,  the  Levant,  (Germany,  and  finer  sorts  from 
Spain  and  Southern  Russia;  flax,  hemp,  and  jute  (from 
30,000,000  to  90,000,000),  the  first  from  Belgium,  Russia^ 
England,  Germany;  the  second  fW>m  Italy  and  Russia; 
the  third  from  India;  hides,  skins,  and  peltry  (100,000,000) 
from  La  Plata,  Braiil,  Australia,  Russia,  and  Oermany. 

Commoditiei. — France  imports  sugar  (100,000,000)  from 
her  colonies,  and  to  some  extent  from  Mauritius,  the  An- 
tilles, Braiil ;  eoffce  (80,000,000)  from  Braxil,  India,  the 
Greater  Antilles,  Peru,  Venesnela;  tobacco  (20,000,000) 
from  the  U.  S.,  the  Greater  Antilles,  Algeria,  and  Tnrkey ; 
ooooa  (10,000,000)  fW)m  Braxil,  Antilles,  Peru,  Venesnela; 
vanilla  (1,500,000);  spicea  (4,000,000);  gums  (8,000,000) 
fW>m  Senegal,  Egypt,  Tnrkey ;  bark  (5,000,000)  from  tropi- 
cal America  and  the  U.  S. ;  dyewooda  (12,000,000)  from 
Central  America,  Braiil,  Senegal ;  indigo  (20,000,000)  firom 
India,  Java,  the  Antilles,  and  Guatemala. 

Franco  imparts  oopper  (45,000,000)  tnm  England,  Peru, 
Chili,  the  V.  S.,  Spain,  Russia;  lead  (15,000,000)  from 
Spain,  Italy,  Algeria,  England ;  zinc  (18,000,000)  from  the 
Netherianda,  Belgium,  Prussia;  tin  (10,000,000)  from  the 
Netheriands,  England,  India,  Pern;  Iran  00,000,000)  ftom 
England,  Prussia,  Belgium,  Sweden ;  aulphnr  (5,500,000) 
from  Sicily ;  coal  (100,000,000)  from  Belgium,  Pnusisi, 
England;  petroleum  (15,000,000)  from  the  Levant  and 
the  V.  8. 

Building  timber  (130,000,000):  pine  is  received  fVom  the 
N,  of  Europe,  Switiorland,  Germany ;  oak  from  the  U.  S., 
Austria,  and  felginm.  Among  other  materials  for  manis- 
faoturing  induatry,ail-aoeda  (50,000,000),tollow  (20,000,000) 
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(tma  Ilalf;  fat  oila  (10,000,000)  ttom  Germany;  pota«h 
(8,000,000)  from  America,  Italj,  and  tb«  Netberlanda. 

Animals  (75,000,000)  oome  from  Qermaoy,  Belgium, 
Switierlaud,  Italy ;  fsrtiliters  (20,000,000)  from  Peru,  Chili, 
La  Plata,  Rassia,  Germany,  Belgium ;  seed  corn  (25,000,000) 
from  England,  Germany,  and  the  U.  8. ;  eggs  of  silkworms 
(10,000,000)  from  China  and  Japan;  timber  from  Germany 
and  the  Scandinavian  countries. 

France  imporU  salt  fish  (20,000,000),  oheeae  (18,000,000), 
fruit  (20,000,000),  rice  (10,000,000),  salted  and  smoked 
meat  (5,000,000),  hops  (4,500,000).  The  imporUtion  of 
cereals  raries  from  30,000,000  to  300,000,000,  and  takes 

Sloce  from  Southern  Russia,  Egypt,  Algeria,  and  the  U.  8. 
[orses  (10,000,000)  oome  f^m  Qeniuuiy,  England,  and 
Belgium. 

The  importation  of  manufactured  articles  forms  only  one- 
fourteenth  of  the  whole,  and  comprises  woven  fabrics  (wool, 
40,000,000 ;  flax  and  hemp,  14.000,000;  cotton,  15,000,000; 
silk,  10,000,000 ;  hair,  5,500,000)  from  England,  Germany, 
Belginm,  Switierland,  and  Italy;  yarn  (wool,  1,000,000; 
cotton,  7,000,000 ;  flax,  2,000,000)  from  England,  Belgium, 
and  Germany ;  mattings  and  plaitwork  fh>m  the  same  coun- 
tries and  from  Russia ;  straw  bats  (10,000,000)  from  Italy, 
Pern,  and  Brazil ;  feathers  (5,000,000)  from  England,  Ger- 
many, Italy,  Algeria,  Egypt,  and  La  Plata;  machines 
(12,000,000)  and  tools  (5,500,000)  from  England,  Belgium, 
and  Germany;  watches  (3,000,000)  from  Switzerland,  Ger- 
many, and  England. 

Exporfi. — These  consist  chiefly  of  manufactured  articles, 
the  value  of  which  amounts  to  1,600,000,000 ;  that  of  the 
total  oxportatioDs  to  3  milliards.  It  comprises  woven  fabrics 
(silk,  420,000,000;  wool,  335,000,000;  cotton,  95,000,000; 
flax  and  hemp,  25,000,000)  to  Germany,  the  U.  8.,  Spain, 
and  Switzerland ;  yam  (cotton  and  wool,  20,000,000 ;  linen, 
21,000,000)  to  the  same  countries ;  articles  of  toilet  (furnish- 
ing goods,  120,000,000;  modes,  20,000,000;  perfumery, 
13,000,000)  to  America,  England,  Belgium,  Spain,  and  the 
Levant;  ohemlcals  (60,000,000)  to  Belgium;  madder  and 
indigo  (20,000,000)  to  Belgium,  Spain,  Switserland,  Italy, 
and  England;  dmgs  (10,000,000);  soap  (6,000,000),  stearine 
and  candles  (5,000,000),  sugar  (100,000,000)  to  Turkey, 
the  Levant,  England,  and  Italy ;  toys,  baberdaaheiy,  eto. 
(200,000,000)  to  England,  Belgium,  Germany,  Italy,  and 
Spain;  skins  (150,000,000)  to  England,  Spain,  and  Turkey; 
tools  (40,000,OUO),machines  (S,000,000),and  arms  (8,000,000) 
to  England,  Italy,  Spain,  South  America,  and  the  colonies ; 
Jewelry  (20,000,000)  to  America,  Turkey,  Egypt,  and  Spain ; 
watehes  (8,000,000)  to  Italy,  the  Levant,  America;  paper 
(35,000,000)  to  England,  Spain,  America,  and  Turkey ;  pot- 
tery and  glassware  (32,000,000)  to  Italy,  the  Levant,  Bel- 
giam,  and  England;  musical  iastmments  (8,000,000)  to 
England,  the  T7. 8.,  Belgium,  and  Spain.  Of  other  prodnets 
are  exported,  wine  (230,000,000)  and  brandy  (50,000,000) 
to  England,  Russia,  Belgium,  Switzerland,  Italy,  Germany, 
Egypt,  Brazil,  the  C.  8.,  and  La  Plata;  textile  fibres  (silk, 
100,000,000;  cotton,  60,000,000;  wool,  30,000,000;  hair, 
25,000,000)  to  Switzerland,  England,  Germany,  Spain,  and 
Italy;  cereals  in  very  variable  quantities;  cheese  and 
butter  (65,000,000);  eggs  (35,000,000);  dried  vegetables 
(8,000,000) ;  fruit  (20,000,000)  to  England,  Belgium,  and 
Austria;  oil  (10,000,000)  to  the  TJ.  S.,  Switzerland,  and  the 
colonies ;  salt-water  fish  (20,000,000)  to  the  U.  S. ;  salted 
meat  (8,000,000)  to  England ;  horses  (20,000,000)  and  cat- 
tle (30,000,000)  to  England,  Spain,  Belgium,  and  Italy; 
seed  com  (30,000,000)  to  England  and  Germany ;  bides 
(14,000,000)  to  England;  oleaginous  seeds  (15,000,000)  to 
England  and  Belgiam;  wood  (34,000,000)  to  Belgium, 
Qennany,  and  Spain ;  madder  (12,000,000)  to  England, 
the  U.  S.,  and  SwiUerland ;  copper  (8,000,000)  to  England, 
Italy,  eto. 

7.  The  balance  of  importations  and  exportations  with  re- 
spect to  different  oonntries  with  which  France  holds  the 
most  important  commercial  relations  is  shown  by  the  fol- 
lowing table : 

iBpovta  la  f nnos.  Kxpoiti. 

EnKland — -..  700,000,000  1,000,000,000 

Belgium. 800,000,000  260,000,000 

n„i.~i !».._  /    60,000,000  (ie«9)  108,000,000 

unicea  states.. ...>- ^  194,000,000  (1871)  847.000,000 

Switzerland. « 100,000,000  221,000,000 

Italy _ 24^000,000  274,000,000 

Oermany 166,000,000  214,000,000 

Spain 54,000,000  167,000,000 

'nirkey 186,000,000  64,000,000 

Roaela „ 100,000,000  28,000,000 

Egypt _. 71,000,000  67,000,000 

Btaail 62,000,000  76,000,000 

La  Plata. 76,000,000  49,000,000 

8.  The  tranatt  trade  oarrias  8,500,000  of  quintals,  valued 
at  800,000,000  fnaat.  The  temporary  importation  amounts, 
wlm  entering  Franoe,  to  100,000,000,  and  when  leaving  to 
»M>,000,000. 

0.  Catiom-hou»et. — The  most  important 


Datj. 
1,600,000  fcs. 
1,800,000 
600,000 
280,000 
480,000 
110,000 
116,000 
180,000 
600,000 

The  warehouses  contain  merehandise  to  the  value  of  about 
500.000,000  franes. 

VI.  Thb  Press  and  Pkriodical  Publicatioss. — The 
total  number  of  periodical  pnblications  (newspapers,  mag- 
azines, eto.)  is  2500,  of  which  775  are  published  in  Paris 
and  1725  in  the  provinces.  They  represented  the  following 
specialties : 


Marseille 1,600,000 

H»vre 800,000 

Boulogrne - 176,000 

Dunkerque „ »..  476,000 

Bordeaux 900,000 

Nantes 436,000 

Jeumont 1,500,000 

IJllo 140,000 

ParU 180,000 


Puis. 

Political 48 

Administration-  15 

Religious. 68 

MUiUry 16 

Law 81 

Scientific «4 

Medicine 40 

Agriculture 32 

Industrial 32 


1001 

80 

112 

112 

25 


120 
17 


Pula.   Prorlwm. 


Teehnlcal 60 

Commercial....  80 

Itnancial .44 

Literary 77 

Art 62 

Modes 87 

Sports 10 

Sundry- 99 


9 
61 
4 
66 
0 
2 
1 
44 


The  most  important  politioal  Journals  are  published  in 
Paris. 

VII.  The  FOPrLATiOH  of  France  is  increasing,  bnt  not  in 
BO  largo  a  ratio  as  that  of  other  countries  in  Europe.  About 
150  years  ago  it  was  estimated  at  20,000,000,  and  at  the 
time  of  the  Revolution  (1789)  at  25,000,000.  In  1831  it 
was  32,500,000,  and  in  1866,  38,000,000.  On  account  of  the 
loss  of  territory  occasioned  by  the  late  war  it  is  now  only 
36,100,000;  an  average  of  69  inhabitants  to  each  square 
kilometre.  At  the  time  of  Ctesar  10,000,000  Gauls  lived 
poorly  on  a  much. larger  territory,  while  the  36,000,000 
Frenchmen  of  to-day  live  in  comparative  comfort.  The 
total  number  of  births  annually  is  1,000,000.  A  little 
more  than  one-half  of  the  births  are  male,  but  the  total 
number  of  women  is  a  little  greater  than  that  of  men  (501 
women  to  499  men).  The  number  of  deaths  annually  ia 
850,000 ;  of  marriages  300,000,  of  which  250,000  are  first 
marriages.  The  majority  of  the  population  (29,000,000)  is 
settled  in  the  country ;  about  19,000,000  live  by  agriculture. 
The  town  population  (people  who  live  in  communes  num- 
bering more  than  2000  souls)  amounts  to  more  than 
10,000,000,  of  whom  the  larger  part  follow  some  trade  or 
profession.  There  are  in  commercial  business  about 
4,000,000.  The  manufacture  of  textile  fabrics,  clothing, 
toilet  articles,  and  buildings  employs  eaob  about  1,000,000 
hands;  next  oome  the  preparation  of  food,  transportation, 
mining,  and  quarrying,  500,000.  The  ten  departments  in 
which  the  popnlation  is  densest,  and  which  owe  their  pros- 
perity especially  to  manofaotures  or  commerce,  are  Seine, 
Bonches-du-Rb6ne,  RhAne,  Loire,  Kord,  Loire-InfSrienre, 
Gironde,  Var,  Vendue,  and  Oorsioa.  We  find  42  towns 
which  hare  over  30,000  inhabitants ;  20  number  between 
30,000  and  50,000  inhabitants —namely,  Rocbefort,  Poitiers, 
B^ziers,  St.  Denis,  Bonrges,  Dunkirk,  L'Orient,  Cherbourg, 
Clermont-Ferrand,  Troyes,  Avignon,  Boulogne,  Caen,  Gre- 
noble, Tourcoing,  Dijon,  Tours,  Lo  Mans,  Orleans,  Besan- 
eon;  13  between  50,000  and  70,000  inhabitants — namely, 
Nice,  Rennes,  Nancy,  Limoges,  Angers,  Montpellier,  NSmes, 
Brest,  Versailles,  Toulon,  Rheims,  Roubaix,  and  H&rre; 
8  with  more  than  100,000  inh%b<tants — namely,  Rouen 
(102,000),  Paris  (1,851,292),  St.-£tienne  (111,000),  Nantes 
(119,000),  Toulouse  (125,000),  Lille  (158,000),  Bordeaux 
(194,000),  Marseille  (313,000),  and  Lyon  (323,000). 

The  length  of  life  has  increased  in  France  in  a  very  re- 
markable degree,  probably  on  account  of  the  development 
of  the  industry  and  agriculture  of  the  country.  The 
average  lifetime,  which  was  28  years  in  1789,  is  now  37 
years.  The  raoe  is  strongest  and  most  robust  in  the  N. 
and  N.  E. 

With  respeot  to  religions,  France  contains  only  a  small 
number  of  Jews  (50,000),  mostly  living  in  Lorraine  and  the 
department  of  the  Seine.  The  600,000  French  Protestants, 
mostly  Calvinists,  live  in  Franche-Comt£  and  in  the  8. 
(Languedoo,  Dauphin^,  Savoy,  and  Guyenne).  The  rest 
of  the  population  is  Roman  Catholic. 

In  ethnological  respects  the  French  nation  is  a  very 
mixed  raoe.  The  first  occupants  of  the  soil  did  not  form  a 
homogeneous  mass.  They  oonsisted  of  three  nations :  Kym- 
ris  Celts,  tall  and  blonde,  in  the  N.  E. ;  true  Celts,  small  and 
short,  in  the  centre  and  W. ;  Basques,  in  the  8. ;  and  besides 
these  three  races  there  was  perhaps  a  fourth  aboriginal  raoe, 
from  which  the  inhabitants  of  Central  France  may  have 
inherited  certain  traits,  and  of  which  memorials  are  found 
in  the  caves  and  in  the  megalithic  monuments.  This  orig- 
inal stock,  composed  of  four  partially  unknown  elements, 
received  manifold  influences  from  the  successive  conquering 
races.     The  Romans  ascended  along  the  RhOne  and  de- 
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■cended  along  the  Oaronne ;  the  Viaigotht  settled  in  the 
basin  of  the  Qaronne;  the  Normana  at  the  moutha  of  the 
rivera  and  in  Normandy ;  the  Arabs  in  Koaaaillon,  Lower 
Languedoa,  and  Provenoe.  Later  on  oame  the  English  into 
the  S.  W.,  and  the  Spaniards  into  Flandre  and  Franohe- 
Comtfi.  And  to  these  influences  must  be  added  that  of 
more  reoent  immigrations.  At  the  oensua  of  1866  there 
lived  on  French  soil  635,000  foreigners,  attracted  by  the 
beauty  of  the  climate  and  the  facility  of  living — namely, 
2711,000  Belgians,  107,000  Germans,  100,000  Italians,  42,000 
Swiss,  33,000  Spaniards,  30,000  Knglishmen,  and  10,000 
Poles.  Thus,  the  French  nation  is  not,  properly  speaking, 
a  rac«,  though  the  Gallic  element  is  predominant.  From 
this  diversity  of  origin  of  the  popnlation  it  is  a  natanl 
resnlt  that  in  certain  regions  or  the  country  the  national 
language  is  placed  in  a  sort  of  competition  with  other 
idioms.  Thus,  in  the  department  of  Nord  there  are  from 
150,000  to  200,000  persons  who  generally  use  the  Flemish 
language.  Before  the  dispossession  of  Elsass  and  Loth- 
ringen  1,300,000  or  1,400,000  French  citiiens  used  a  (Ger- 
man jargon.  In  the  W.  1,300,000  persons  speak  Breton, 
a  Celtic  idiom  nearly  allied  to  the  Welsh.  In  the  S.  W. 
120,000  Basques  speak  a  language  whose  origin,  like  that 
of  their  race,  is  entirely  unknown,  unless  it  be  aboriginal. 
The  260,000  inhabitants  of  Corsica  are  Italians  with  re- 
spect to  the  language  which  is  spoken  in  their  towns,  and 
which  is  to  be  distinguished  from  the  numerous  dialects 
spoken  among  their  mountains.  The  French  themselves, 
numbering  35,000,000,  make  use  of  two  great  dialects — 
langue  cCoil,  which  is  the  proper  French  language,  and 
latigue  d'oe,  which  is  rather  a  Romance  language.  But  this 
distinction  Is  now  of  very  little  consequence,  as  the  langue 
(foe  exists  only  in  the  form  of  a  jargon,  very  variable  ao- 
oording  to  the  locality  in  which  it  is  spoken,  and  steadily 
retreating  before  its  oonqnering  rival,  the  langue  foil. 

VIII.    COXSTITDTIOII  ASO  ADMINISTRATION. — 1.   AdmtHlt- 

tratlve  Divitimu. — The  principal  divisions  of  France  were, 
before  the  great  Revolution  of  1789,  for  administrative  pnr- 

50868  intendanoies,  and  for  military  purposes  provinces, 
he  first  were  in  reality  the  most  important,  but  the  second 
were  the  best  known ;  they  were  founded  in  the  nature  of 
things,  and  they  correspond  at  this  day  to  old  customs. 
There  were  32  groat  and  8  small  governments,  forming 
what  to-day  is  called  the  "  old  provinoea  "  of  France.  For 
this  organiiation  the  Constituent  Assembly  of  1790  sub- 
stituted the  division  into  departments,  districts,  cantons, 
and  municipalities  or  oommunea,  and,  somewhat  modified, 
this  division  has  been  finally  adopted,  and  is  that  still  ex- 
isting, only  that  arrondisaementa,  less  numerous  and  more 
extensive,  have  been  substituted  for  the  diatricU.  The  di- 
viaion  of  the  departments  doea  not  coincide  exactly  with 
that  of  provinces;  it  was  the  idea  of  the  Constituent  As- 
sembly to  break  the  provincial  traditions.  The  names  of 
the  departments  have  generally  been  borrowed  from  the 
physical  geography.  Now  (in  1875)  France  compriaes  36 
old  provincoa,  forming  86  departmenta,  362  arrondisae- 
menta, 2700  cantona,  and  36,000  commnnea;  the  number 
of  the  two  last  divisiona  is  aubjoct,  however,  to  some  varia- 
tion. The  following  table  gives  the  relation  between  the 
firovinces  and  the  departments,  and  the  capitals  of  the 
atter. 

1.  North-west. 


DepartmcDU.  CaplUU. 

Flandre Nord_ Lille. 

-Artols. PaiKle-Calals. Arras. 

Pleardie ~ -Somme. Amiens. 

Mormandle Seine-InlBrieure. Ronen. 

Enre» .Evrenz. 

Calvados .Caen. 

Orne. Aleneon. 

Hanche Bt.-La. 

Bretagne. ..........Ille.et-Vilaine. Rennes. 

C«tes-dn-Nord_ .^L-Brieue. 

FinistSre.. .Quimper. 

Horblhan - Vannes. 

Lolre-InfMeure Nantes. 

Anjou - .Malne-et-Loire„ Angers. 

Maine Mayenne.. _..Laval. 

Sarlhe LeHans. 

He  de  France.. .Selne^t-Oise Versailles. 

Seine.. Paris. 

Selne-et-Mame. Helun. 

Otse............ Beauvals. 

Aisne M Loon. 

2.  Nobth-East. 
Ohimpagne  .....»...- Ardennes. MCsitres. 

Marne- Chllons. 

Aube _ Troyes. 

Haute-Marne Chaumont. 

Lorraine -Mease Bar-le-Duc. 

Meurtfao-et-Moselle Nancy. 

Yo((^ ...Eplnal. 

Alaace .....Belfort „ .Belfort. 

Franche-Comt£ HBute.SaAne....._ Vesoul. 

Itoubs. Beaan^n. 

•Tnra ~ Lona-le^Saulnler. 


PrarlDou.  DepsniMata  Cipllalf 

Bourgogna. -Aln > .Boa^g. 

SaAne-et-Lolre .......Hteon. 

Cdte^'Or - D^on. 

Yonne. -.....--Auxerre. 

S.  fiOCTH-EASr. 

LyoDnais„ .Loire. 8t.-&lenne. 

RbAne- Lyon. 

DanpUni -Is$re.....«. Grenoble. 

BrOme. Valence. 

Ibutoi-Alpes- Gap. 

Savole -Saroie Cbamb£ry. 

Haute-Savole Annecy. 

Comtat  Venalssin._..Vaacluse.. „ Avignon. 

Provenoe.. ..3oaches-du-RhAne Marseille. 

Var Dragulgnan. 

Ba»e>-Alpea. Dlgne. 

ComtC  de  NIee. ^Alpes  Haritimes Nice. 

Corslea„ .Xknae ~ AJaocla 

Languedoe........~~Hant»-Loire Le  Puy. 

ArdSche Priras. 

Loztre Mende. 

Hirmult Montpellier. 

Aude CsTcassonne. 

Tarn. Alby. 

Haute-Garonne Toulouse. 

Oaid NImes. 

Bousalllon ..PyrteCes-Orlentalea Perpignan. 

Comt«  de  Folx. Ari«ge~ ~ Folx. 

4,  SOUTH-WXST. 

Guyenneand Hantes-PyrSnees Tarbes. 

Gasoogae.. ...Gers~ ~ Anch. 

Tam-et-Garonne, Uonuuban. 

Aveyron Bodes. 

Lot Cahon. 

Dordogne. v.__ Ferignenx. 

Lat.et.GaTonne. Agen. 

Gironde Bordeaux. 

Landes. Hont-de-Harsan. 

Btem 3asse»-Pyr$n£es Pau. 

Angoumola Cbarente. Angoaltae. 

AnntsaiidSaintongeCharente-InfSrieure.......LaBoeh«Ue. 

PoUou« ^VendSe La  Boche«UT-Too. 

Deux  Sivres .Nlort 

Vlenne. Poitiers. 

S.  Cehtbe. 

Touratne_ -Indre-et-Lolre .Toura. 

Orlianais Lolr-etrCber ..........Blois. 

EureHit-Loir. .Chartres. 

Lolret. Orltena 

Berry™ .Cher Bourges. 

Indre. Chlteannmz. 

Harche.....^..- Xreuae. Gutret. 

Limousin. -Haute-Vienne. Llmogea. 

Corrixe Tulle. 

Auvergne .Cantal AurUlac. 

Puy^de-Dtme. Clermont-Ferrand. 

Bourhonnais.. -Alner JCoullns. 

NiTemaia.. Nltvre «. Never*. 

2.  Commnnal  and  DepartTnental  AdminiHrationM. — The 
commune  represents  the  elementary  unit  of  the  territorial 
division  and  of  the  administrative  organisation.  It  la  a 
part  of  the  territory  comprising  either  a  town  or  one  or 
more  villages,  with  their  annexes  and  fields.  It  is  gov- 
erned by  a  main,  deputies,  and  a  municipal  council.  The 
maire  was  formerly  elected  by  the  mnnicipal  council,  but 
he  is  now,  according  to  a  recent  law,  appointed  by  the  gov- 
ernment, and  ohoaen  as  far  as  possible  from  the  munioipal 
oouncil.  He  is  assisted  by  one  or  more  deputies,  who  are 
appointed  in  the  same  manner,  and  who  take  his  place  in 
cose  of  absence.  The  municipal  council,  of  which  the 
maire  ia  the  president,  and  which  is  composed  of  from  10 
to  36  members  elected  by  the  inhabitants  of  the  commune, 
exercise  within  the  very  narrow  limits  of  the  law  a  deliber- 
ative power  in  all  communal  affairs,  issuing  either  decisions 
or  deliberations  or  simple  advice.  It  holds  annually  four 
aeaaiona,  generally  of  ten  daya  each.  Paris  and  Lyon 
have  special  administrations ;  their  municipal  councils  elect 
their  presidents  and  vice-preaidenta.  The  prefect  of  the 
department  has  a  right  to  enter  the  council,  and  has  under 
him  the  mairea  of  the  different  arrondiaaements  of  these 
oitiea;  the  mairea  are  appointed  by  the  governmenL 

The  canton  generally  consista  of  10  commnpes.  It  is 
not,  properly  speaking,  an  administrative  division,  but  it 
serves  as  a  basis  for  the  eleotion  to  the  general  oouncil  and 
to  the  oouncil  of  the  arrondissement.  It  ia  specially  a  ju- 
diciary circumscription.  Recruiting  for  the  army  takes 
place  at  the  principal  town  of  the  canton. 

The  arrondissement  consists,  generally,  of  8  cantons. 
It  ia  governed  by  an  under-prefect,  who  ranks  next  to  the 
prefect  of  the  department.  The  arrondissement,  however, 
in  which  the  capital  of  the  department  is  situated  is  gov- 
erned by  the  prefect  himself.  The  under-prefect  is  ap- 
pointed by  the  chief  of  the  state  (the  President  of  the 
republic).  He  is  assisted  by  a  council  of  the  arrondisse- 
ment, which  consists  of  as  many  members  as  there  are 
cantons,  but  which  plays  a  somewhat  weak  part.  It  as- 
sembles on  the  call  of  the  prefect;  it  deliberatos  on  the 
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pablie  worka,  and  It  usenM  the  diraet  oontribationi  opon 
the  eommunei.  ■ 

The  department  oonaiati,  geoenXly,  of  i  arrondisae- 
menti,  and  ia  the  only  division  of  any  great  oonseqaenee 
in  an  adminiatratire  point  of  riew.  The  prefeot,  who  gor- 
ems  it,  ia  appointed  by  t6e  Preaident  of  the  repnbiio  on 
the  nomination  of  the  miniater  of  the  interior,  and  he  can 
be  recalled.  He  reproaenta  the  gorernment;  bringa  the 
lawa  and  the  miniaterial  ordera  into  czeoution;  auperin- 
tends  and  maintains  publio  order,  and  ezerciaos  a  sort  of 
polioo  inspection  over  the  towna.  He  introduoea  all  aSaira 
concerning  the  department,  and  executea  the  decisions  of 
tho  general  connoil  and  of  the  departmental  committee, 
within  the  limits  of  the  law.  The  deliberatiTe  power  per* 
tains  to  the  general  ooancil,  compoaed  of  as  many  members 
as  there  are  cantons,  thoagh  not  more  than  SO,  who  are 
elected  for  nine  years  and  renewed  by  thirds.  It  deliber- 
ates and  votes  on  all  departmental  affairs ;  in  the  interral 
between  its  aeasions  it  assigns  its  power  to  a  departmental 
eommittae,  which  superintends  the  administration  of  the 
commune.  Besides  these  two  powers  there  ia  a  third  ad- 
minietrative  power,  exercised  by  the  council  of  the  prefec- 
tore,  which  decides  on  all  demands  for  redactions  in  con- 
tribntions,  etc.  Relief  to  the  poor  and  tho  sick  must  be 
provided  for  by  the  oommnne ;  the  oommnnal  hospitals  are 
governed  by  a  committee  of  five  members,  ^pointed  by 
the  prefeot  and  presided  over  by  the  maire.  The  arron- 
dissements  have,  generally,  hygienic  committees,  physicians 
for  infants,  committees  for  inspecting  the  drug-shops,  etc. 
Every  department  must  have  a  lunatic  asylum. 

3.  Armg. — Nothing  deflnite  can  as  yet  be  said  of  this 
subject,  as  at  this  moment  (June,  1874)  the  French  army 
is  in  a  state  of  reorganisation.  This,  however,  ia  an  out- 
line of  its  actnal  but  provisional  state,  in  accordance  with 
laws  recently  enaotea  by  the  National  Aaaembly  :  It  con- 
fists  of  (1)  volunteera  or  re-enlisted  men,  who  form  about 
one-tenth  of  the  annual  contingent,  and  (2)  young  men 
twenty  years  of  age  and  fit  for  military  service,  whom  the 
laws  of  recruiting  summon  annually  to  form  what  is  called 
"  the  contingent."  These  young  men  serve  live  years  in 
the  aeti ve  army,  then  five  years  in  the  terri&rial  army,  and 
at  last  six  years  in  the  reserve  of  tho  territorial  army. 
The  enforcement  of  the  new  laws  will  give,  in  time  of 
peace,  an  army  of  450,000  men,  and  in  time  of  war  an 
active  army,  with  its  reserves,  of  775,000  men,  a  force  in 
garrison  of  610,000  men,  a  territorial  army  of  580,000  men, 
and  reserves  for  the  territorial  army  of  620,000  men ;  total, 
2,685,000.  In  the  same  manner  as  in  Germany  and  Aus- 
tria young  men  who  fill  certain  conditions  (unmarried, 
scholars,  etc.)  can  be  exempted  from  serving  more  than  one 
year  of'the  five  they  owe  to  the  state  by  submitting  to  cer- 
tain examinations  and  by  paying  1500  francs. 

France  is  divided  into  19  military  regions,  occupied  each 
by  an  army  corps.  The  head-quarters  of  these  divisions 
are  Paris,  Amiens,  Rouen,  Le  Mans,  Orleans,  ChMona,  Be- 
sanjon,  Bonrges,  Tonrs,  Rennea,  Nantes,  Limoges,  Cler- 
mont-Ferrand, Lyon,  Marseille,  Montpollier,  Toulouse, 
Bordeaux,  and  Algiers.  Each  of  those  divisions  consists 
of  8  subdivisions.  There  are,  besides,  two  military  gov- 
ernments— those  of  Paris  and  Lyon.  Eaeh  army  corps 
eoDsists  of  2  divisions  of  infantry,  which  have  each  1  bat- 
talion of  ohasseurs  and  4  regiments,  forming  2  brigades,  1 
brigade  of  cavalry  of  3  regiments,  1  brigade  of  artillery,  i 
regiments  of  engineers  and  military  equipment.  Finally, 
there  are,  besides  these  19  army  corps,  34  regiments  of  cav- 
alry, destined  to  eventually  form  divisions  of  cavalry. 

4.  The  ATacy. — The  French  fleet  consists  of  467  vessels, 
of  which  339  have  steam-power.  Of  this  number,  38  are 
ships  of  the  line  (2  iron-clad),  and  43  frigates  (14  iron- 
clad). The  pertouHel  oonaiata  of  (1),  2550  officers;  (2),  a 
body  of  mechanics;  (3),  16,000  marines,  gendarmerie,  ar- 
tillery, infantry  ;  (4),  a  corps  of  naval  engineers;  (5),  the 
naval  commissariait,  analogous  to  the  intendanoy  and  ad- 
ministration of  the  army;  (6),  the  crews  (29,000  men),  re- 
eruited  either  by  voluntary  enlistments  or  from  a  portion 
of  the  army  contingent,  or  by  drafting  those  men  from  the 
seaboard  whose  names  are  entered  on  the  naval  registers. 
The  maritime  territory  of  France  is  divided  into  5  mari- 
time arrondissements,  commanded  by  a  maritime  prefect, 
who  has  the  rank  of  vice-admiral.  The  capitals  of  these 
five  arrondissements  are  the  five  military  porta  Cherbourg, 
Brest,  L'Oriont,  Roehefort,  and  Tonlon. 

5.  Fimtneet, — The  budget  of  the  oommnne  is  prepared 
by  the  maire,  voted  by  the  municipal  oouneil,  and  ap- 
proved by  the  departmental  committee  of  the  general  coun- 
ciL  The  departmental  budget  is  prepared  by  the  prefect, 
and  discussed  and  voted  by  the  general  council.  The  bud- 
get of  the  state  is  prepared  by  we  miniatera,  presented  by 
the  President  of  the  repabllc,  and  discussed,  article  by 
article,  by  the  National  Assembly  one  year  in  advance. 
After  the  close  of  the  inspection  which  the  budget  has  thus 


undergone  the  aeoonnts  are  examined  and  verified  by  the 
court  of  accounts.  The  departmental  expenses  exceed 
350,000,000.  The  expenses  of  the  stats  are  as  follows,  the 
figures  being  approximative  : 

1.  Public  debt  and  dotations - 1,209,000,000 

2.  General  service  of  the  ministries : 

Justice _ 84,000,000 

Foreign  affairs. - 11,000,000 

Interfor 88,000,000 

neneral  government  of  Algeria 25,000,000 

Finances. _ 18,000,000 

War 480,000,000 

Navv  and  colonies. » 164,000,000 

Public  education,  fine  arts,  worship 96,000,000 

Agriculture  and  commerce. 17,000,000 

Public  worka 188,000,000 

8.  Coat  of  collection 269,000,000 

Total -.2,526,000,000 

The  receipts  of  the  general  budget  oome  from  the  fol- 
lowing sources : 
1.  Ordinary  budget: 

Direct  taxes 483,000,000 

Domains  and  forests 68,000,000 

Indirect  taxes  and  nvenues 1,948,000,000 

Universities 4,000,000 

Algeria 20,000,000 

Revenues  from  civil  pensions 15,000,000 

Sundry 62,000,000 

i.  Budget  extraordinary : 

Surplus  flrom  last  year,  foreign  indemnities,  sale 

of  tento,  etc. ~ _  6.000.000 

TMal 2,626,000,000 

The  following  an  some  details  of  the  dilTerent  receipts : 
The  direct  taxes  arose  to  682,000,000,  consisting  of  land- 
Ux,  356,000,000;  personal  tax,  105,000,000;  Ux  on  doors 
and  windows,  64,000,000  ;  tax  on  paUnts,  157,000,000.  Of 
indireet  taxes  the  most  important  are— the  custom-houses, 
307,000,000;  tax  on  beverages,  340,000,000;  salt-tax, 
9,000,000 ;  duty  on  sugar,  94,000,000  ;  the  monopoly  of  the 
state  on  tobacco,  225,000,000;  on  matches,  16,000,000;  da- 
ties  levied  on  travellers  on  the  railways,  68,000,000;  duty 
on  paper,  10,000.000.  The  indirect  taxes  are  collected  in 
diiferent  ways — ^the  diraot  by  eolleetors.  Each  arrondisse- 
ment  has  a  receiver,  who  sends  the  funds  received  fkum  the 
agents  to  the  general  treasury  of  the  department  or  dis- 
poses of  them  according  to  its  orders.  In  Paris  is  a  central 
cashier,  who  knows  the  general  state  of  the  treasury  fh>m  day 
to  day,  and  directs  with  precision  the  vast  money  move- 
ments of  the  ministry  of  finance.  At  the  head  of  the  finan- 
cial aystem  atanda  the  oourt  of  accouota.  Finally,  may  be 
mentioned  the  ainking  fund  for  the  payment  of  tlio  publie 
debt.  The  debt  of  France  is,  in  consequence  of  the  war 
with  Germany,  about  18  milliards. 

6.  i/iMtice.— -Justice  ia  administered  in  France  in  the 
name  of  the  chief  of  the  atate.  There  are  three  different 
jnrisdictlona :  (1)  The  civil  Jurisdiction,  which  takes  cog- 
Disanee  of  all  personal  or  real  relations  of  the  oitisena.  The 
eivil  law,  the  law  of  civil  process,  and  the  commercial  law 
are  its  rules.  It  is  exercised  by  justices  of  the  peace,  of 
whom  there  is  one  in  each  canton  who  conciliates,  if  pos- 
sible, or  decides  cases  of  minor  importance,  including  an- 
nually about  2,500,000  cases,  of  which  at  least  three-fourths 
are  conciliated,  and  220,000  an  eloaed  by  definitive  judg- 
ments. Above  them  are  the  civil  tribnnala,  or  "  tribunala 
of  first  instance,"  which  pronounce  annually  on  about 
140,000  oases.  There  are  in  France  80  eoiweifc  (f«  pntd- 
homMee,  of  whose  members  one-half  are  elected  by  the  em- 
ployers and  one-half  by  the  employes,  and  who  in  the 
manufacturing  towns  act  as  justices  of  peace  in  cases  be- 
tween employer  and  employed  ;  they  treat  annually  40,000 
cases,  of  which  more  than  two-thirds  are  conciliated.  In 
the  manufacturing  and  eommeroial  cities  there  are  210  tri- 
bunals of  commerce,  whose  members  are  elected,  and  which 
pronounce  in  first  instance  on  about  230,000  cases  annn- 
ally,  of  which  one-fourth  are  conciliated  and  two-thirds 
closed  by  definitive  judgment.  Above  the  civil  tribunals 
and  the  tribnnals  of  commerce  there  are  26  courts  of  appeal, 
which  judge  about  12,000  cases  annually.  (2)  The  crim- 
inal jurisdiction.  The  simple  misdemeanors  come  before 
the  tribunals  of  police.  The  maires  and  jnstioes  of  peace 
exereisethis  jurisdiction  in  40,000  caaes  annually.  Offences 
are  brought  before  the  tribnnals  of  correction,  which  form 
a  particular  branoh  of  the  civil  tribunals,  and  whioh  can 
administer  from  six  days'  to  five  years'  imprisonment. 
Orave  crimes,  which  lead  to  infkmy  and  severe  punishment, 
are  brought  before  the  courts  of  assize,  of  which  there  is 
one  in  each  department.  They  are  composed  of  three  mag- 
istrate-judges and  a  jnry.  The  Jury  is  composed  of  twelve 
oitiiena  chosen  by  lot  from  a  list  which  the  administration 
prepares  in  accordance  with  the  law.  The  jury  decides  the 
point  of  fact,  the  judges  apply  the  law.  From  the  verdict 
of  the  oourt  of  assise  there  is  no  appeal.  Besides  the  mag- 
istrature  which  judges  there  ia  a  magiatrature  which  ad- 
ministers— that  is  to  say,  performs  the  office  of  publio 
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proseontion.  To  eaoh  court  of  appeal  a  general  proourator 
18  attached,  aiiaistcd  by  several  advocates  or  deputies.  To 
each  civil  tribunal,  and  under  the  authority  of  the  general 
proourator,  is  attached  a  procurator  of  the  republic,  assisted 
by  one  or  several  substitutes.  At  the  tribunals  of  the  po- 
lice the  office  of  public  prosecutor  is  performed  by  the  maire 
or  the  commissioner  ot  polioo.  The  public  prosecutor  in- 
terferes only  ezceptionally  in  civil  cases.  In  criminal  oases, 
on  the  contrary,  he  acta  a  principal  part.  He  orders  the 
examination  of  the  offence  or  crime,  has  the  aocused  person 
arrested,  superintends  the  trial,  aocuses  before  the  judges, 
and  proceeds  with  the  execntion  of  the  verdict  given. 
When  an  offence  comes  to  his  knowledge  he  brings  the 
case  before  the  examining  judge,  who  decides  whether  it  is 
of  such  a  nature  as  to  be  brought  before  a  court  of  assise. 
Above  all  the  other  tribunals  is  the  court  of  cassation, 
which  secures  the  exaot  application  of  the  law,  and  any 
verdict  given  by  any  tribunal  may  bo  brought  before  it. 
By  its  decrees  it  confirms  or  reverses  the  verdict  given,  and 
in  ease  of  cassation  the  suit  is  recommenced  before  another 
tribunal  instituted  by  the  court  of  cossatioQ.  The  convicts 
receive  their  punishment,  according  to  the  gravity  of  their 
offence,  in  the  police  prisons,  in  the  departmental  prisons, 
which  also  serve  as  jails  (387  jails,  with  room  for  25,000 
inmates),  in  the  penitentiary  colonies  for  young  oonviots, 
in  the  central  prisons  for  those  sentenced  to  compnlsory  la- 
bor, in  the  houses  of  detention  for  local  crimes,  and  in  the 
penal  colonies  of  Guiana  and  New  Caledonia.  With  the 
administration  of  justice  are  furthermore  connected  the 
notaries,  who  receive  aots  and  contracts  and  give  them  the 
character  of  authority ;  the  attorneys,  who  represent  the 
parties  before  the  tribunal ;  and  the  sheriffs,  who  carry  the 
summons,  serve  the  judgment,  and  regulate  its  execution. 
7.  Pubilie  Bdueation. — There  is  in  Franoe  a  system  of 

Sablie  education  which  is  administered  by  the  commano, 
le  department,  and  the  state,  and  a  free  education  given 
by  private  institutions.  There  is  a  primary  and  a  second- 
ary instruction,  which  latter  is  divided  into  the  classical, 
the  industrial,  and  the  higher  instruction.  Primary  in- 
strnotion  is  given  in  the  oommanal  schools,  which  are 
under  the  direction  of  lay  teachers  appointed  by  the  pre- 
feots.  Each  commune  of  500  souls  is  obliged  to  have  a 
school  for  boys  and  one  for  girls.  There  are  more  than 
4,000,000  pupils  distributed  In  53,000  public  schools  and 
1A,000  free  schools;  and  besides  these  there  are  about 
30,000  educational  institutions  of  a  higher  grade,  couri 
fadiUta,  and  a  number  of  infant  schools,  which  prepare 
children  under  seven  years  of  age  for  the  primary  schools. 
The  teachers  are  educated  in  81  primary  normal  schools, 
about  one  for  eaoh  department.  The  secondary,  classical, 
or  Industrial  instruction  is  given  by  the  state  in  the  ly- 
ceums,  by  the  communes  in  the  communal  colleges,  and 
by  the  olergy  or  by  laymen  in  seminaries.  There  are  75  ly- 
oeams,  whieb  are  generally  situated  in  the  capitals  of  the 
departments,  and  contain  more  than  20,000  pupils;  2fi0 
colleges,  with  25,000  pupils;  and  1000  free  establishments, 
numbering  nearly  65,000  pupils.  The  classical  schools  give 
diplomas  as  baehelier-it-lettreM  and  bachelier-in-icieneet^ 
In  order  to  edaeate  professors,  the  state  has  established  for 
the  classical  branch  the  high  normal  school,  and  for  the 
industrial  branch  the  special  normal  school  of  Cluny.  The 
higher  instruction  is  given  by  the  universities  (facultfn), 
of  which  there  are  15  for  literature  and  science,  10  for  law, 
7  for  theology,  and  3  for  medicrine.    The  universities  confer 

frades  of  bachelier,  UceneU,  and  <ioe(«Nr.  The  College  de 
ranee  and  the  Musenm  of  Natural  History,  both  in  Paris, 
represent  the  independent  studies;  the  Conservatoire  des 
Arts  and  M£tiers  (for  arts  and  trades),  in  Paris,  is  a  sort 
of  industrial  university. 

Besides  the  military  sq^ools  above  mentioned,  may  be 
named — (1)  in  Paris,  I'Koolo  Polytechniqne,  for  officers 
and  state  engineers ;  the  Central  School  of  arts  and  manu- 
factures, for  civil  engineers ;  the  School  of  fine  arts,  for 
painters,  sculptors,  and  architects ;  the  Conservatoire,  for 
musicians  and  actors ;  the  School  for  living  Oriental  lan- 
guages. (2)  Outside  of  Paris  there  are  three  schools  of 
the  arts  and  trades,  several  schools  of  fine  arts  (Dijon, 
Toulouse,  etc.),  3  schools  of  agriculture,  1  of  horticulture, 
3  for  veterinary  surgeons,  1  for  miners  at  St.-Etienne,  and 
1  for  mining  engineering ;  to  which  may  be  added  several 
oommunal  and  private  institutions,  such  as  sohools  for  draw- 
ing, Central  School  in  Lyon,  the  school  for  watchmaking 
in  Bosangon,  the  excellent  industrial  school  in  Mulbouse 
(before  the  war),  etc.  (3)  In  foreign  countries  the  French 
school  in  Rome  for  a  limited  number  of  artists,  painters, 
sculptors,  architects,  and  musioians,  chosen  by  competition ; 
and  the  schools  of  Rome  and  Athens  for  the  study  of  anoient 
literature,  to  which  the  pupils  are  chosen  firom  among  the 
pupils  of  the  high  normal  school.  The  administration  of 
eaoh  of  the  sixteen  academies,  or  territorial  circumscriptions 
of  public  instruction,  is  confided  to  a  rector  assisted  by  an 


academical  council.  The  rector  has  under  his  orders  an  in- 
spector of  the  academy  and  several  inspectors  of  the  primary 
instruction.  Algeria  has  a  separate  academy.  The  instrao- 
tion  is  facilitated  by  libraries,  which  exist  in  most  of  the 
towns,  and  which  are  being  founded  in  the  communes,  in 
the  primary  schools,  in  the  regimental  sohools,  and  at  the 
museums.  There  are  learned  sooieties  in  almost  all  the 
departments,  and  some  of  them  eigoy  a  very  high  reputa- 
tion. Paris  contains  a  great  number  of  those  (Association 
Fran^aise  pour  TAvancement  des  Sciences,  Soci^t^  de  Geo- 
graphic, de  Geologic,  d'AnthropoIogie,  Association  Poly- 
technique,  Sooidte  d'Agriculture,  etc.),  besides  several  great 
public  institutions,  such  as  the  Obscrvatoire,  the  Bureau 
des  Longitudes,  the  Medical  Academy,  and  L'lnstitut  de 
Franoe,  composed  of  fire  academies  (Academic  Fran^aise, 
des  Inscriptions  et  Belles- Lettres,  des  Sciences,  des  Beaux- 
Arts,  des  Sciences  Morales  et  Politiques),  each  of  which 
contains  40  members  (Aoad^mic  des  Sciences  66)  chosen  by 
the  members  themselves. 

8.  Worihip. — There  are  in  France  three  forms  of  loor- 
ihip  recognized   by  the  state  and  maintained  at  its  ex- 

Senso  —  the  Roman    Catholic,  the    Protestant,   and   the 
ewish. 

(1)  The  Roman  Catholic  Church. — The  parish  is  the  ele- 
mentary unit,  and  there  is  one  or  more  parishes  in  each 
commune.  Of  the  parishes,  some  are  curaciet,  others  suc- 
euriaU.  The  former  number  45,000 ;  the  priest  is  irre- 
movable, appointed  by  the  bishop  and  approved  by  the 
state.  The  priests  of  the  latter  are  simply  appointed  by 
the  bishop,  and  may  be  removed  by  him.  Above  the  priest 
is  placed  the  bishop.  According  to  the  concordat  of  lEOl, 
there  are  84  dioceses  and  67  bishoprics  in  Franoe,  nearly  one 
in  each  department;  the  see  of  the  bishop  is  generally  in 
the  capital  of  the  department.  The  bishops  are  appointed 
by  the  chief  of  the  state,  and  canonically  instituted  by  the 
pope.  Above  the  bishops  stand  the  archbishops,  who 
administer  their  own  dioceses  and  exorcise  authority  over 
ecclesiastical  provinces  or  archbishoprics  consisting  of 
several  diooeses  or  bishoprics.  There  are  17  arohbishop- 
rios,  oorresponding  nearly  to  the  old  jirovinces  from  the 
Roman  period  — namely,  Paris,  Rouen,  Tours,  Cambray, 
Rennes,  Rheims,  Besanjon,  Lyons,  Chamb£ry,  Avignon, 
Aix,  Toulouse,  Bordeaux,  Auch,  Alby,  Bonrges,  and  Sens, 
Abov^o  the  archbishops  are  five  cardinals. 

(2)  The  Protttlant  Chunk. — This  comprises  two  denom- 
inations recognised  by  the  state—the  Calvinistio  and  the 
Lutheran.  In  both  of  them  the  parish  has  its  minister  and 
presbyterial  council,  which  administer  under  the  authority 
of  the  oonsistory.  In  the  Calvinistio  Church  the  minis- 
ters are  chosen  by  the  consistory,  and  the  superior  au- 
thority is  exercised  by  the  synod,  consisting  of  five  con- 
sistorial  churches,  and  by  the  central  council  of  the  Re- 
formed Church.  At  Montauban  is  a  theological  university. 
In  the  Lutheran  Church  the  ministers  are  chosen  by  a 
directory,  which  aots  under  the  authority  of  the  consistory. 

(3)  The  Jemeh  Church. — A  communal  rabbi  presides  at 
eaoh  synagogue,  assisted  by  officials  who  are  under  the  au- 
thority of  a  departmental  consistory,  which  again  ranks 
under  the  central  oonsistory  of  Paris,  presided  over  by  the 
grand  rabbi. 

Algeria  forms  one  archbishopric  (Algiers)  and  two  bish- 
oprics (Oran  and  Constantino).  It  has  two  Protestant  oon- 
sistoriaj  churches  and  three  Jewish  oonsistories. 

9.  Central  Oovemment, — Since  the  revolution  of  Sept. 
4,  1 870,  France  is  ruled  by  a  republioan  government.  As 
yet,  however,  the  National  Assembly  has  not  decided  on 
the  definitive  form  of  government  and  constitution.  The 
executive,  administrative,  and  jadiciory  powers  are  vested 
in  the  President  of  the  French  republic.  The  legislative 
power  is  exercised  by  the  National  Assembly.  The  pres- 
ent President  is  Marshal  de  MaoMahon.  The  duration  of 
his  power  has  been  fixed  at  seven  years  from  May,  1873. 
Ho  exercises  the  executive  power  under  the  control  of  the 
National  Assembly,  which  oleoted  him.  Ho  chooses  and 
dismisses  the  ministers  and  presides  in  the  council  of  min- 
isters. Ho  can  enter  the  Assembly  and  demand  to  be 
heard,  but  as  yet  he  has  communicated  with  it  only  by 
messages.  He  is  assisted  by  a  council  of  state,  whose 
members  are  elected  by  the  National  Assembly.  The  min- 
isters are  nine:  1,  the  minister  of  justice,  under  whom  is 
placed  the  national  printing  establishment ;  2,  the  minister 
of  foreign  affairs;  3,  the  minister  of  the  interior,  under 
whom  are  the  prefects  and  mairos,  consc<niently  the  whole 
general,  departmental,  and  communal  administrations  of 
France;  4,  the  minister  of  finance;  5,  the  minister  of 
war;  6,  the  minister  of  the  navy  and  colonies;  7,  the  min- 
ister of  public  education,  fine  arts,  and  worship;  8,  the 
minister  of  agriculture  and  commerce,  who  by  a  singular 
anomaly  has  not  tho  administration  of  the  forests  and  the 
tobaoco  manufactories,  which  belong  to  the  minister  of 
finance;  0,  the  minister  of  pnblio  works.    The  National 
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Assemblj  repreaents  the  nation,  bj  whioh  it  i(  elected  and 
io  whose  name  it  ezereine  the  aorereign  power.  The  ex- 
eaatire  power  it  has  eonferred  upon  the  Praiident  of  the 
repafalio ;  the  legislative  power  it  has  kept  for  itself.  The 
laws  are  promulgated  in  the  name  of  the  president  of  the 
National  Assembly.  It  was  elected  by  nnirersaj  solTrage, 
in  aocordanee  with  the  law  of  Jane,  1849. 

Captain  Pbudiht,  Frauk  Top,  Suginnr. 
Prance,  The  Hiatory  of,  begins  in  the  fifth  century 
with  the  eonquest  of  the  Roman  proyinoe  of  Gallia  Trans- 
alpina  by  the  Franks,  a  Ootho-Ctormanio  tribe,  who  settled 
in  the  eonntry  and  gare  it  its  name.   Aneient  Qanl  (Oallia 
Tranaalpina)  was  originally  Inhabited  by  three  different 
nations — the  Belgians,  in  the  N.  and  E. ;  the  Celts,  in  the 
W.  and  centre ;  and  the  Aqnitanians,  in  the  S.    Along  the 
Mediterranean  eoast  sereral  Oreek  colonies  were  situated, 
among  which   was  Massilia.     These  nations,  subdirided 
into  many  different  tribes,  the  Batavi,  HeWetii,  Buessiones, 
.fidui,  etfl.,  were  subdned  by  CsDsar  between  58  and  52  B.  c, 
and  the  whole  eonntry  reduced  to  a  prorince  of  the  Roman 
empire.     Roman  institntions,  language,  ciriliiation,  and 
religion  soon  took  root  among  the  people,  and  the  country 
flonrished ;  bnt  in  the  fifth  oentnry  a.  d.  the  Roman  em- 
pire had  biecome  too  weak  to  defend  this  its  best  prorince 
against  the  inrading  barbarians.   The  Visigoths  conquered 
the  aonthem  part,  and  connected  it  with  Northern  Spain ; 
the  Burgnodians  established  an  independent  kingdom  in 
the  E. ;  and  in  486,  Khiodwig  or  Clovis,  chief  of  the  Sa- 
ltan Franks,  a  grandson  of  Merornus  and  founder  of  the 
Merovingian  dynasty,  defeated  the  Roman  goremor,  Syag- 
ritts,  at  Boissons,  and  took  possession  of  the  whole  northern 
part  of  the  country  to  the  Loire.     In  £07  he  also  defeated 
the  Visigoths  at  Vonillie,  and  added  their  possessions  N.  of 
the  Pyrenees  to  his  dominions,  thus  forming  a  kingdom 
which  oomprised  nearly  the  same  area  as  m<^eni  France, 
with  the  exception  of  the  eastern  districts  between  the 
Rhine,  the  SaAne,  and  the  Rhone,  which  were  oconpied  by 
the  Burgnndians.     Persuaded  by  his  wife  Clotilda,  he  em- 
braced Christianity,  and  by  this  step  he  succeeded  in  re- 
conciling the  clergy,  and,  through  them,  the  Gallo-Romanic 
population  to  his  rule ;  so  that  at  his  death  in  51 1  a  Frank- 
ish  empire  was  actually  consolidated  in  Qanl.   The  farther 
dcTclopment  of  this  new  kingdom  was  seriously  Impeded, 
howcTer,  byciTilwars  between  the  eastern  Franks  (Aas- 
ttasia)  and  the  western  (Xeustria),  brought  on  by  the  dan- 
gerous oustom,  common  to  all  Qotho-Oermanio  nations,  of 
dividing  the  kingdom  at  the  death  of  the  king  between  his 
sons.     Bnt  fortunately,  daring  the  last  kings  of  the  Mero- 
vingian dynasty,  who  were  men  of  weak  characters  and 
with  no  talents  as  rulers,  a  new  family  rose  into  power, 
capable  of  keeping  the  empire  united  in  spite  of  the  tend- 
encies to  separation  whioh  it  contained,  and   capable  of 
defending  it  against  the  most  formidable  enemies  from 
without.     Pepin  of  Hiristal,  major  domtu  to  Cloris  II.,  es- 
tablished the  authority  of  Anstrasia  firmly  in  the  domin- 
ions of  Neustria,  and  his  son,  Charles  Martel,  succeeding 
him  in  his  poeition  as  major  domtu,  a  sort  of  viceroyship, 
routed  the  Saracens  at  Tours  in  714.      Charles  Marters 
son,  Pepin  the  Short,  confined,  with  the  consent  of  the 
elergy  and  the  pope,  the  last  king  of  the  Merovingian  dy- 
nasty,  Childeric  III.,  in  a  monastery,  and  ascended  the 
throne  himself  in  752,  thus  founding  the  Carlorin^n  dy- 
nasty.    The  Merovingian  kings  had  established  a  Gotho- 
Germanio  empire  on  Roman  soil ;  during  the  reign  of  the 
CarloTiogian  dynasty  this  Qotho-Germanic  empire  became 
French.     After  the  formation  of  a  new  kingdom  followed 
the  formation  of  a  new  nation.     Pepin  the  Short  ruled 
with  great  vigor,  and  made  one  very  valuable  addition  to 
his  dominions — ^namely  the  coast-regions  along  the  Hedi- 
terrsnean,  which  hitherto  the  Arabs  had  held.    His  son, 
Charlemagne,  from  7A8  to  814  conquered  Lombardy  and 
the  northern  part  of  Spain ;  subdued  the  Saxons  along  the 
Kibe  Mid  converted  them  to  Christianity ;  threw  back  the 
Avars  in  Hungary;  and  ruled  from  the  Eider  and  the  Bal- 
tic to  the  Ebro  and  the  Mediterranean,  and  from  the  At- 
lantic to  the  Theiss.     By  establishing  this  vast  empire  he 
lud  the  foundation  of  modem  Europe.    Although  at  this 
time  the  different  tribes  of  the  Gotbo-Gkrmaaio  race  had 
formed  several  empires,  and  in  sereral  plaoes  commenced 
the  derelopmentof^individual  forms  of  civilisation,  still  the 
settlement  was  not  yet  final.     They  were  still  on  the  move, 
wandering  to  and  fro,  partly  impelled  by  their  own  un- 
stable instincts,  partly  disturbea  by  new  swarms  which 
from  Asia  oontinned  to  pour  into  Europe.     This  migratory 
state  of  society  Charlemagne  brought  to  an  end.  He  stopped 
the  invasions  from  Asia,  and  he  oompelled  the  tribes  to  stay 
where  tbey  were.     By  transforming  the  chiefs  of  the  tribes 
into  feodal  lords,  rassals  with  power,  bnt  also  with  respon- 
sibility, and  by  introdneing  Christianity  and  the  institutions 
ef  the  Bonuua  Cathollo  Choreh  throughout  his  realm,  be 
Becared  the  first  mdiments  of  order.     Ciriliiation  began 
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on  a  grand  scale,  and  one  of  its  very  first  results  was  the 
formation  of  the  different  nationalities.  At  the  beginning 
of  Charlemagne's  reign  people  from  the  Dsnnbe,  the  Rhine, 
the  Seine,  and  the  Loire  spoke  the  same  language ;  thirty 
years  after  his  death  an  interpreter  was  necessary.  The 
name  of  "  France  "  occurs  for  the  first  time  in  history  in 
the  middle  of  the  ninth  century.  After  the  death  of  Louis 
le  Dibonnaire,  a  son  of  Charlemagne,  the  empire  was 
divided  between  his  three  sons  by  the  treaty  of  Verdun  in 
843,  Louis  the  Oerman  received  that  part  which  lay  E.  of 
the  Rhine,  and  whioh  was  called  Deutschlaod  (Germany); 
Charles  the  Bald  received  that  part  which  lay  W.  of  the 
Scheldt,  Mouse,  SaAne,  and  RhAne,  and  which  was  called 
Fiance ;  the  long  strip  of  land  stretching  between  these  two 
boundary-lines  from  the  North  Sea  to  the  Mediterranean 
was  given  to  Lothair,  together  with  Italy  and  the  title  of 
emperor.  As  soon  as  the  treaty  was  concluded  wars  broke 
out  between  the  contracting  parties,  and  these  wars  did  not 
cease  until  a  new  dynasty,  which  had  grown  np  on  French 
soil,  and  which  entertained  no  general  Gotho-Oermanic  (bnt 
simply  French)  ambition,  ascended  the  throne  of  France. 
It  was,  however,  not  so  much  their  imperial  ambition  as 
their  utter  inability  whioh  cost  the  Carlovingian  kings  their 
crowns.  There  were  forty  heieditan  (i.  e.  independent) 
vassals  in  the  territory  of  France.  One  of  them  was  the 
duke  of  Normandy,  formerly  the  chief  of  the  Norse  pirates, 
to  whom  Charles  the  Simple  had  given  in  912  the  beautifnl 
province  W.  of  the  Lower  Seine,  in  order  to  stop  his  inva- 
sions. Another  was  the  count  of  Paris,  one  of  whose 
family.  Count  Odo,  was  chosen  king  in  887,  and  vindicated 
himself  against  Charles  the  Simple  till  his  death,  in  898. 
A  third  was  the  duke  of  Lorraine,  who  offered  his  allegianoe 
to  the  king  of  France  or  to  the  emperor  of  Germany,  just 
as  he  liked.  To  a  man  who  had  no  other  purpose  than  to 
govern  these  forty  vassals  the  task  might  prore  difficult 
enough,  and  it  became  fatal  to  any  one  who  besides  had 
Gotho-Germanic  ambitions.  When,  at  the  death  of  Louis 
V.  in  987,  the  vassals  passed  by  the  proper  heir,  Charles 
of  Lorraine,  because  he  had  given  his  allegiance  to  the 
German  emperor,  and  chose  for  king  Hugh  Capet,  count 
of  Paris,  duke  of  France,  and  founder  of  the  CopttioH 
dynasty,  there  was  a  French  nation,  bnt  there  was  hardly 
a  French  kingdom  in  exislenec. 

The  consolidation  of  the  royal  power  and  the  establish- 
ment of  the  absolute  monarchy  are  the  leading  ideas  in  the 
history  of  France  under  the  two  following  dynasties — the 
House  of  Capei,  from  987  to  1328,  and  its  collateral  branch, 
the  House  of  Valoii,  from  1328  to  1589.  Not  that  they  are 
the  sole  motives  in  all  the  various  events  whioh  crowd  its 
pages  daring  this  period,  but  tbey  are  the  common  result 
of  them  ail.  The  Crusades  acted  chiefly  as  a  rent  for  the 
romantio  ambition  of  the  feudal  lords,  and  as  a  means  of 
rallying  them  around  the  person  of  the  king.  The  Church 
was  usually  an  ally  of  the  Crown,  and  for  the  time  from 
1309  to  1377,  while  the  pope  resided  at  Avignon  and  two 
cecumenical  councils  were  held  here  in  1326  and  1377,  even 
a  very  submissive  ally.  The  Reformation  was  actually 
used  as  a  means  of  curbing  and  destroying  the  beads  of 
the  nobility,  and  the  very  moment  it  beoame  a  party  against 
the  absolute  power  of  the  king  it  was  crushed.  The  wars 
with  Englana  and  Austria  were  thoroughly  dynastical,  and 
eould  not  help  attaching  a  particular  importance  to  the 
representative  of  the  dynasty.  The  development  of  the 
cities  was  farthered  and  privileges  were  granted  to  the 
barghets,  bat  only  so  far  as  to  enable  the  third  estate  to 
form  an  offeetire  opposition  to  the  nobility,  but  not  so  far 
as  to  make  it  capable  of  checking  the  royal  power.  And 
even  the  nobility  itself  was  made  a  monarcoical  instm- 
menL  It  lost  its  power,  but  not  its  splendor.  It  was 
transformed  from  a  feudal  aristocracy  into  a  court  nobility. 
And  it  is  this  same  idea,  the  establishment  of  the  absolute 
monarchy,  together  with  the  consequences  following  there- 
from, which  gives  the  history  of  France  its  paramount  im- 
portance in  the  history  of  Europe.  How  early  a  powerful 
national  feeling  was  developed  in  France  was  shown  under 
Louis  VI.  (1108-37).  In  toe  long  wars  which  he  waged 
against  Henry  I.  of  England  about  Normandy,  which  by 
the  Norman  conquest  of  England  threatened  to  become 
lost  to  the  Frenoh  crown,  Henry  succeeded  in  forming  a 
formidable  alliance  with  the  German  emperor.  But,  al- 
though the  relations  between  the  Frenoh  king  and  the 
French  vassals — the  counts  of  Flanders,  Champagne,  Lyon, 
Provence,  Toulouse,  etc. — were  very  loose,  in  this  emerg- 
ency an  army  of  200,000  men  was  immediately  formed  for 
the  defence  of  France.  Louis  VI.  was  a  sagacious  ruler. 
He  abolished  serfdom  in  his  own  territories,  and  formed 
his  cities  with  their  adjacent  districts  into  corporations. 
But  by  bis  example  he  compelled  his  neighbors  to  do  the 
same,  and  thus  he  sowed  a  very  fertile  seed  of  opposition 
to  the  feodal  lords  among  their  own  subjects.  Pnilip  Au- 
gustas (1180-1223)  made  the  first  steps  toward  centrali- 
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uition,  and  made  them  Buocessfally.  He  formed  a  cham- 
ber of  peers,  a  sort  of  eounoil  of  state,  aonaistinK  of  six 
seoular  and  six  eoolesiastioal  members,  which  tended  to  se- 
ours  nniformity  in  the  actions  of  the  king  and  his  vassals ; 
and  he  established  the  right  of  appeal  from  the  decision  of 
the  feudal  lord  to  the  royal  court ;  which  measure,  in  the 
oonrse  of  time,  seriously  impaired  tho  influence  of  the  lord. 
Meanwhile  the  Crown  grew  richer.  Philip  Augustus  eon- 
quered  Normandy,  Maine,  Touraine,  and  Poiton  from  tho 
English  after  the  battle  of  Bouvincs  in  1211;  Philip  III. 
(1270-85)  acquired  Toulouse  and  Venaissin  by  negotiation; 
and  Philip  Iv.  (128&-I.'{11)  received  Navarre,  Champagne, 
and  Brie  by  marriage.  This  latter  prince  could  afford  to 
treat  the  order  of  the  Templars  in  the  most  arbitrary  and 
despotic  manner,  and  on  one  oeoasion,  when  the  nobles 
pressed  him  too  hard,  he  baffled  all  their  exertions  by  con- 
voking for  the  first  time  (Mar.  28,  1302)  the  general  es- 
tates, in  which  assembly  tho  burghers  took  seats  and  voted 
beside  the  nobility  and  the  clergy.  On  the  accession  to 
the  French  throne  of  tho  House  of  Valois,  in  1328,  with 
Philip  VI.,  nephew  of  Philip  IV.,  the  terrible  wars  with 
England  began,  the  English  king,  Edward  III.,  claim- 
ing the  crown  of  Franco  as  a  grandson  of  Philip  IV. 
These  wars  lasted  one  hundred  years.  Vanity  and  treason 
were  the  fuel,  bankruptcy  and  misery  tho  result.  But  when 
at  last  the  Maid  of  Orleans  succeeded  in  rousing  tho  na- 
tional feeling  to  an  unconquerable  height,  and  carried,  in 
1429,  Charles  VII.  to  Rhoims  to  be  crowned,  it  is  curious 
to  notice  how  all  the  enthusiasm  of  the  people  was  concen- 
trated on  the  person  of  the  king.  In  spite  of  all  the  inea- 
Sooity  and  corruption  which  royalty  had  exhibited  in  Franco 
uring  these  one  hundred  years,  it  hod  become  very  dear  to 
the  French  people ;  and  although  persons  like  Louis  XI. 
(1401-83)  and  Catharine  de  Medioi,  who  actuallr  governed 
Franee  during  the  reign  of  her  three  sons,  Francis  II. 
(1559-80),  Charles  IX.  (1580-74),  and  Henry  III.  (1574- 
89),  were  not  fit  to  make  royalty  charming  to  the  minds  of 
the  people,  they  were  eminently  fit  to  make  it  respected  and 
feared.  Charles  IX.  had  all  the  leaders  of  the  Protestant 
party  murdored  at  the  massacre  of  St.  Bartholomew  in 
1572;  Henry  III.  had  all  the  leaders  of  the  Roman  Catho- 
lic party  murdered  one  after  the  other.  When  (in  1589) 
Henry  IV.  ascended  the  throne  and  founded  the  Bonrbon 
dynasty,  he  must  have  felt  quite  lonesome  in  France ;  at 
all  events,  the  royal  power  stood  now  victorious,  undis- 
puted, and  alone. 

There  was,  indeed,  something  exalted  and  solemn  about 
the  royal  power  as  it  was  exercised  by  Cardinal  Richelieu 
ander  the  reign  of  Louis  XIII.  (18t0-<3),  but  the  impres- 
sion was  utterly  changed  by  the  magnificent  but  chalfeng- 
ing  arrogance  of  Louis  XIV.,  who  said,  "  L'6tat  c'est  moi." 
During  the  first  years  of  tho  reign  of  Louis  XIV.  (1843- 
1715)  France  was  eminently  prosperous,  and  held  the  most 
prominent  place  not  only  in  European  politics,  but  in  Eu- 
ropean oivilization.  Louvois  and  Colbert  were  excellent 
ministers;  the  treasury  was  full;  commerce  and  industry 
flourished ;  the  army  and  navy  wero  in  an  eflfectivo  state ; 
Tnrenno,  Cond£,  and  Luxembourg  brought  home  great  vic- 
tories, and  new  provlnoes  were  added  to  the  kingdom.  The 
king  was  exceedingly  prodigal,  but  bis  prodigality  was 
accompanied  by  an  olegance  and  taste  which  spread  a 
inagnifioont  and  even  blinding  radianee  around  him ;  all 
bther  kings  tried  to  imitate  him.  Cornoille,  Rasine,  Ho- 
liire,  Boileaa,  Bossuet,  hnd  Finelon  had  the  ear  of  the 
world,  and  dictated  the  taste  in  all  other  literatures.  But 
after  some  years  the  true  character  of  the  absolute  mon- 
archy became  apparent.  In  18S5  the  king  revoked  the 
Bdiot  of  Nantes  because  his  mistress.  Madame  de  Mainte- 
Don,  was  under  the  control  of  the  Jesuits.  Thereby  the 
guaranty  of  religions  freedom  which  was  given  to  the 
Protestants  by  Henry  IV.  in  1598  was  destroyed,  and  per- 
secutions immediately  began.  Thousands  of  tho  most  in- 
dustrious and  intelligent  citisens  of  Franee  were  exiled. 
Some  of  the  most  prosperous  branches  of  French  industry 
stopped ;  the  revenues  decreased,  and  an  uneasy  feeling 
crept  into  the  hearts  of  the  people.  The  king's  prodigality, 
however,  did  not  decrease  with  his  diminished  revenues ; 
on  tho  contrary,  his  passion  for  stupendous  buildings  and 
gorgeous  court  magnificence  grew  stronger  as  be  grew 
older.  His  second  war  (from  l(i89  to  1697)  was  not  suc- 
cessful, and  in  his  last  (from  1700  to  1713)  failure  followed 
failure.  Both  were  begun  for  reasons  of  mere  vanity,  but, 
although  his  armies  wero  defeated  time  after  time,  his  arro- 
gance did  not  abate.  In  many  districts  of  France  food  be- 
gan to  become  scarce,  but  tho  Jupiter  residing  at  Versailles 
heeded  it  not.  When  he  died  he  loft  a  debt  of  3,500,000,000 
livres,  a  country  utterly  exhausted,  a  court  more  demoral- 
ised and  more  expensive  than  any  other  institution  which 
modern  civilization  has  ever  seen,  and  a  people  deeply  dis- 
contented, though  perhaps  as  yet  unconscious  of  the  rea- 
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(1715-74)  and   Louis  XVI.  (1774-93),  the  oonsciousneH 
came,  and  with  it  the  crisis. 

The  French  court  was  the  govemmeot  of  Frsnoe.  There 
was  no  constitution,  and  snoh  fragments  of  a  constitution 
as  existed  were  either  out  of  working  order' on  account  of 
disuse — the  general  estates  bad  not  met  since  1814,  the 
assembly  of  the  notables  not  since  the  first  year  of  Louis 
XIII.,  the  Parliament  of  Paris  not  with  full  authority 
under  Louis  XIV. — or  if  capable  of  working,  they  worked 
against  each  other,  and  produced  only  confusion.  Thns, 
the  archbishop  of  Paris  forbade  a  Jansenist  priest  to  ad- 
minister the  sacrament  of  tho  Lord's  Supper;  the  Par- 
liament of  Palis  gave  tho  priest  a  permit;  the  council  of 
state  cashiered  the  permission ;  the  Parliament  issued  a 
new  warrant ;  the  priest  was  imprisoned  by  a  royal  order. 
The  only  valid  authority  was  the  king ;  he  could  interfere 
even  with  the  courts  of  justice  by  his  lettre  de  eaeket.  He 
governed  France  by  the  court  and  an  immense  tail  of  offi- 
cials; 250,000  were  employed  to  gather  the  land  and  in- 
come tax  alone.  There  were  about  4000  offices  which  con- 
ferred nobility  on  their  incumbents — ^thatis,  exemption  from 
taxation  and  from  military  serrioe.  These  offices  wero  sold, 
and  the  sale  was  not  a  fraud  on  tho  administration,  but 
a  financial  operation  of  the  goremment.  It  cost  80,000 
OancB  to  become  a  member  of  tho  Parliament  of  Paris, 
500,000  francs  to  bocomo  its  president.  Offices  were  some- 
times sold  to  three  or  four  persons,  who  alternately  held 
them  for  one  or  two  months.  Tho  people  under  this  gov- 
ernment consisted  of  three  classes—the  nobility,  the  clergy, 
and  the  third  estate.  The  nobility  comprised  a  long  scale 
of  different  degrees  of  rank,  from  the  forty-four  peers  of 
the  realm  to  the  swarm  of  parvenus  who  had  received 
their  nobility  from  an  office ;  and  this  soalo  was  expressed 
by  an  intricate  system  of  etiquette.  But  all  nobles — and 
their  proportion  to  the  whole  population  was  as  1  to  250^ 
were  exempted  from  land-tax,  from  military  serrioe,  from 
contributions  to  the  maintenance  of  roads,  etc. ;  they  paid 
only  an  insignificant  class-tax ;  and  on  such  conditions  the 
nobility  held  more  than  one-half  of  the  soil  of  France,  en- 
joying the  right  of  hunting,  exercising  police  superintend- 
ence, administering  justice,  etc.  The  Church  owned  a 
little  over  one-sixth  of  the  soil,  from  which  it  derived  an 
income  of  180,000,000  livres  a  year,  and  on  which  it  paid 
no  regular  taxes.  Of  these  180,000,000,  40,000,000  were 
received  by  the  activo  servants  of  the  Church,  the  curates, 
the  priests;  the  rest  was  swallowed  by  the  appanages  of 
the  prelates  or  spent  in  benefices  which  the  king  bestowed 
on  tne  younger  members  of  the  noble  families,  and  which 
enjoined  no  kind  of  wrvioe  on  the  beneficiaries.  The  third 
estate  had  the  whole  burden  of  the  defenoe  of  the  country, 
the  whole  burden  of  the  defWkyment  of  the  public  expenses, 
the  whole  burden  of  productive  labor,  and  in  the  fulfilment 
of  these  duties  it  was  trammelled  by  the  most  absurd  laws 
political  economy  ever  saw. 

Between  the  different  provinces  there  were  raised  artifl- 
oial  bars  at  which  a  toll  was  levied.  Different  systems  of 
taxation  reigned  on  the  two  sides  of  those  bars,  and  pre- 
vented a  natural  adjustment  between  supply  and  demand 
— when,  for  instance,  there  was  soaroity  of  wheat  in  one 
province  and  superfluity  in  aoothen  The  duke  of  Orleans, 
the  infamous  regent  during  the  minority  of  Louis  XV., 
made  an  enormous  fortune  by  com  speculations.  The  cost 
of  production  of  1  hundredweight  of  salt  amounted  to 
about  H  livres,  but  on  account  of  the  salt-tax  its  market 
value  rose  in  Bretagne  to  44  livres,  in  Maine  and  Anjon  to 
01  livres.  A  fortune  could  be  made  simply  by  transporting 
salt  over  the  boundary  of  Bretagne  and  Anjon,  and  conse- 
quently about  1600  men  were  yearly  punished  for  smug- 
gling. 

Between  this  people  and  this  gOTcmment  stood  a  nu- 
merous class  of  writers — Voltaire,  Rousseau,  D'Alembert, 
Montesquieu,  Diderot,  and  many  more — whose  glory  has 
faded  very  much  sinoo  it  became  evident  that  their  positive 
ideas  were  wrong,  but  who  conferred  a  great  benefit  not 
only  on  France,  but  on  Europe,  by  their  criticism  of  the 
aetual  state  of  affairs.  The  dignity  of  human  nature  is 
greater  than  the  Encyclopedists  dreamt  of,  but  wo  have 
discovered  it  from  the  higher  level  to  which  they  raised 
us.  With  matchless  eloquence,  with  irresistible  wit,  they 
showed  that  faults  and  demoralization  on  the  one  hand  were 
the  true  causes  of  the  misery  and  degradation  on  the  otbor, 
and  they  taught  men  not  to  take  tho  world  as  it  was,  but 
to  try  to  make  it  what  it  ought  to  be.  This  was  the  situation 
to  which  tho  absolute  monarchy  in  France  came :  a  oornipt 
government,  falling  short  of  means  by  which  to  gratify  its 
vicious  appetites,  a  hard-toiling  people,  pinched  by  hnnj^or 
and  almost  driven  to  despair;  and  between  them  a  litera- 
ture which  told  the  starving  man  who  it  was  that  stole  his 
food.    The  result  could  be  nothing  else  than  tho  Recolntion. 

Money  was  wanting ;  the  state  was  on  the  verge  of  bank- 
mntiiv.     Thn  kin v  flmt  tried  HifTftrAnt  ministem  nf  ffnA.nAA  • 


Digitized  by  V^nOOQlC 


FHANCE8T0WN— FRANCHISE. 


275 


Neoker,  but  he  only  revealed  the  stote  of  affaira  to  the 
pablie,  and  informed  the  people  that  Hia  Mi^esty  had  used 
860,000,000  of  livrei  for  hie  own  person ;  Calonne,  bat  he 
only  inoreased  the  debt  by  his  chimerical  apeoulatioDs, 
which  destroyed  much  private  capital  and  the  last  rest  of 
pablio  oonfidence ;  Bricnne,  but  he  oould  do  nothing  when 
the  nobility  and  the  clergy  absolutely  refused  to  be  taxed. 
The  king  then  recalled  Necker,  and  convoked  the  general 
estates  to  meet  at  Versailles  May  25, 178S.  In  this  assem- 
bly the  votes  were  oast  not  by  poll,  but  by  class,  and  thus 
the  third  estate  was  completely  overruled  by  the  two  priv- 
ileged estates.  The  third  estate  protested  against  such  an 
order  of  conducting  business,  ana  demanded  a  vote  by  poll. 
The  two  other  estates  refused.  On  Juno  If  the  third  estate 
constituted  itself  the  National  Assembly,  and  invited  the 
two  other  estates  to  participate  in  its  debates ;  on  the  20th 
the  Assembly  pledged  itselt  by  oath  not  to  separate  until  a 
constitution  was  made ;  and  on  the  23d  it  declared  its  mem- 
bership inviolable.  To  this  the  king  answered  by  dismiss- 
ing Neoker  and  ordering  the  concentration  of  a  body  of 
troops  at  Vonailles.  But  on  July  12th  the  first  insurrec- 
tion took  place  in  Paris ;  on  the  13th  a  national  guard  and 
rerolotionary  municipal  boards  were  formed;  on  the  14th 
the  Bastille  was  stormed,  and  on  Aug.  4th  the  National 
Assembly — or,  as  it  was  generally  called,  the  Constituent 
As»embly — abolished  all  feudal  and  manorial  rights.  The 
royal  princes  fled,  the  emigration  began.  On  Oct.  5th  the 
mob  of  Paris,  followed  by  the  national  gnard,  rushed  out 
to  Versailles,  and,  after  massacring  the  royal  guard,  they 
earned  the  king  and  queen  back  to  Paris,  whither  also  the 
Constituent  Assembly  removed.  July  14,  1790,  the  consti- 
tution was  ready,  the  king  took  his  oath  on  it,  and  those 
of  the  nobility  and  elergy  who  refused  to  do  so  were  thrown 
into  prison.  Still,  the  excitement  and  disorder  in  Paris  in- 
creased every  day,  and  on  the  frontier  the  royal  princes  or- 
ganised corps  of  tmigritj  while  Austria,  Prussia,  Saxony, 
England,  and  Spain  formed  an  alliance  and  ofibred  the  king 
their  help  against  his  subjects.  June  20,  1791,  he  and  the 
qneen  tried  to  flee,  but  were  stopped  at  Varennes,  brought 
back  to  Paris,  and  confined  in  the  Tuileries.  On  Sept.  I4th 
he  had  to  take  oath  on  a  new  constituticn,  and  tnea  the 
Constituent  Assembly  considered  its  work  as  done,  dis- 
solved, and  gave  place  for  the  Legislative  Assembly. 

This  Assembly  met  Cot.  1,  1791.  Meanwhile  toe  pro- 
tests of  the  foreign  courts  against  the  constitution,  the 
royalist  insurrections  in.  Calvados  and  Vendue,  and  the 
movements  of  the  emigrants  on  the  frontier  caused  a  terri- 
ble excitement  in  Paris.  War  was  declared  against  Austria 
and  Prussia,  and  when  reports  came  of  the  defeat  of  the 
French  armies,  and  when,  moreover,  the  king,  in  confidence 
of  help  from  the  approaching  Auetrians,  assumed  a  more 
decided  attitude  towards  the  Legislative  Assembly,  the  ex- 
citement grew  into  wild  fury.  Armed<bands  broke  into  the 
Taitories  Jons  30,  July  6,  aod  Ang.  10.  On  the  last  occa- 
sion the  Swiss  guard  was  horribly  massacred,  and  the  king 
and  the  royal  family  were  compelled  to  seek  refuge  in  the 
Legislative  Assembly,  from  which  they  were  brought  to  the 
Temple  as  prisoners.  Robespierre,  Marat,  and  Banton 
swayed  the  Parisian  populace  through  the  elnb  of  the 
Jacobins  and  through  Marat's  paper.  On  the  news  of  the 
Prussian  invasion  of  Champagne  and  the  fall  of  Verdun  a 
tribunal  of  national  defence  was  farmed,  the  constitution 
abolished,  the  Legislative  Assembly  dissolved,  and  a  Na- 
tional Convention  convoked. 

The  National  Convention,  which  met  SepL  21, 1792,  con- 
sisted  of  two  parties — the  Jacobins,  generally  called  the 
"  Moantain,"  and  comprising  the  most  radical  democrats — 
men  without  aay  definite  ideas,  but  determined  to  carry  tho 
passion  of  the  hour  to  its  last  consequences ;  and  tho  Giron- 
dists, the  representatives  of  law  and  order  under  tho  form 
of  a  constitutional  monarchy,  who  wcro  men  of  probity 
and  talent.  The  Jacobins  were  in  the  majority,  and  on 
SopL  25th,  on  the  motion  of  CoUot  d'Herbois,  Franco  was 
declared  a  republic.  Their  power  was  still  more  strength- 
ened by  tho  success  of  the  war.  The  Prussians  were  driven 
back,  Dumouriez  conquered  Belgium,  Custino  crossed  the 
Rhine,  and  Montesquieu  entered  Savoy,  They  felt  that 
they  were  irresistible,  and  they  pushed  forward,  trampling 
down  everything  which  opposed  them.  The  king  was 
brought  to  trial  Dec,  1 1th,  and  executed  Jan.  21, 1793,  Tho 
Qirondtst  leaders  were  arrested  June  2,  1793,  and  executed 
Oct.  31.  A  committee  of  public  safety  was  formed  and  in- 
vested with  absolute  power.  The  Convention  passed  a 
decree  against  all  who  were  "  suspected,"  and  BarSre  de- 
elarvd  that  "  terror "  was  the  order  of  the  day.  Terror 
was  indeed  the  wei4>on  the  Jacobins  employed.  In  Bor- 
deaux, Marseille,  and  Lyon  counter-revolutions  took  place, 
but  they  were  put  down  with  a  cruelty  and  violence  which 
the  world  bad  not  seen  since  the  days  of  the  Roman  em- 
perors. The  government  .was  a  perfectly  unlimited  des- 
potism, exercised  not  by  one,  but  by  many.     Ho  whom  the 


Parisian  mob  lifted  on  their  shoulders  beoame  a  despot  for 
the  hour,  and  he  could  do  with  lives  and  property  as  he 
liked.  No  institution  could  withstand  these  surges.  The 
Christian  religion  was  formally  abolished,  and  the  worship 
of  "  Reason,"  represented  on  the  occasion  by  a  danseuse 
Crom  the  opera,  was  introduced. 

At  this  moment,  however,  a  reaetion  began  to  set  in. 
Not  that  the  Reign  of  Terror  ceased  and  the  cruelties 
stopped.  But  the  revolntionary  freniy  had  reached  its 
oolmination.  The  movement  could  go  no  farther ;  it  had 
to  turn.  In  the  excesses  of  Hubert  and  his  party,  espe- 
cially in  the  abolition  of  religion,  thero  was  something 
which  actually  offended  and  disgusted  Robespierre.  He 
was  thoroughly  in  earnest.  He  wanted  a  perfect  demooracy, 
with  "liberty  and  equality,"  and  he  was  willing  to  go 
through  the  terror  of  anarchy  in  order  to  break  down  the 
old  social  order  and  produce  the  new.  But  anarchy  itself 
was  not  bis  ideal.  H6bert  and  twenty  of  his  party,  the 
Enragit,  were  arraigned  as  vicious  men  and  traitors  to 
their  country,  and  brought  to  the  guillotine  on  Mar.  24, 
1794.  A  worship  of  tho  Supreme  Being  was  substituted 
for  that  of  Reason.  But  the  reaction,  once  began,  could 
not  be  stayed.  Hubert  was  fbllowed  by  Danton  (Apr,  &}, 
and  Danton  by  Robespierre  himself  (July  28),  The  Jaco- 
bins were  now  without  leaders,  and  on  Nov,  11  their  club 
was  closed.  Daring  the  first  half  of  the  year  1795  the  Con- 
vention debated  and  adopted  a  new  constitution,  which 
S laced  tho  executive  power  in  the  hands  of  a  Directory  of 
ve,  and  the  insurrection  against  this  new  constitution, 
brought  about  by  the  intrigues  of  the  radical  democrats 
and  the  royalists,  was  snccessfVilly  pat  down  by  the  young 
general  Bonaparte;  the  mob  of  Paris  was  disarmed  Oct,  5. 

Tho  situation  of  the  Directory  was,  nevertheless,  by  no 
means  an  easy  one.  From  without  it  was  attacked  by 
England,  Austria,  and  Knssia.  But  this  part  of  its  duty 
it  discharged  with  great  success.  By  regular  conscription 
it  brought  200,000  men  into  the  field.  The  war  was  every- 
where carried  on  in  the  enemy's  territory,  and  the  armies 
of  the  young  ropublic  seemed  to  be  unconquerable.  Foreign 
countries  were  subdued,  and  French  ideas  were  impressed 
on  Europe,  not  by  mere  eloquence,  bat  by  the  aid  of  arms. 
In  tho  interior,  however,  the  government  of  the  Directory 
was  much  less  successful.  La  Vendue  was  still  in  uproar, 
and  when  more  peaceful  and  conciliatory  measures  were 
adopted,  the  royalists  returned  and  began  their  intrigues. 
At  the  election  of  1797  they  gained  the  majority  in  the 
representation,  and  the  government  had  to  use  very  harsh 
— ^not  to  say  terroristi»— means  in  order  to  save  itself.  The 
Tuileries  was  surrounded  with  troops  and  cannons,  and  the 
royalist*  members  were  arrested.  Their  election  was  de- 
clared illegal,  and  they  were  banished  from  the  country. 
Also  the  financial  difSculties  proved  too  great  for  the  gov- 
ernment. In  spite  of  the  enormous  sums  which  it  draw 
from  Belgium,  Qermany,  and  Italy,  the  Directory  was  un- 
able to  pay  the  pablio  debt.  It  had  to  declare  the  state 
bankrupt  and  reduce  its  obligations  to  one-third  their 
amount.  Under  these  cireumstanccs  there  arose  a  general 
fooling  of  tho  necessity  of  concentrating  the  government 
In  one  single  Individual,  and  when  (Nov.  8,  1799)  General 
Bonaparte  overthrew  tho  government  of  the  Directory  by 
military  foree  and  grasped  the  reins  himself,  most  people  in 
France  approved  of  the  measure. 

(For  the  rest  of  the  history  of  France  see  the  articles 
Nafoleom,  Louis  XVIII.,  CHAnLEs  X.,  Locis  Phillippe, 
Napoi.eo:<  III,,  and  the  Fraxco-Qeruak  War.  The  chief 
works  narrating  tho  entire  history  of  France  are,  Martik, 
Huloin  dt  France  (16  vols.,  1855-60),  and  Michelet,  ffu- 
loirt  de  France  (17  vols.,  1833-66),)     Clricess  Petersek. 

Fran'oestown,  tp.  and  post-v.  of  Hillsborough  co., 
N.  H,,  25  miles  S.  W.  «f  Concord.  It  hss  1  national  and 
1  savings  bank,  an  aosulemy,  and  manufactures  of  soap- 
stone  geods,  cooperage,  etc.     Pop.  932. 

Franche-Coint^  was  the  name  of  one  of  tho  old 
provinces  of  Eastern  France,  which  now  is  divided  into  the 
three  departments  of  Doubs,  Haute-SaAne,  and  Jura. 

Fran'chise,  in  law,  a  particular  privilege  conferred  by 
government  on  individuals  or  corporations  which  does  not 
belong  to  the  citizens  of  a  country  generally  by  common 
right.  Franchises  are  created  either  by  express  legislative 
grant  or  by  prescription,  which  presupposes  a  grant.  In 
England  the  varieties  of  franchise  are  very  numerous,  and 
include  such  rights  as  these :  to  have  wrecks,  estrays,  trcas- 
nre-trove,  or  forfeitures ;  to  hold  faira  or  markets ;  to  es- 
tablish and  maintain  ferries;  to  have  a  forest,  chose,  park, 
warren,  or  fishery,  ete. 

In  the  U,  S,  the  classes  of  these  special  privileges  are 
greatly  reduced  in  number,  and  they  are,  almost  without 
exception,  vested  In  corporations.  The  most  usual  and  im- 
portant are  the  privileges  of  maintaining  ferries,  bridges, 
turnpikes,  and  railroads,  and  the  right  to  be  a  corpora- 
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tioD  for  any  purpose.  The  bestowal  of  those  constitates  a 
oontraot  between  the  State  and  the  possessor  of  the  fran- 
chise, and  the  latter  thereby  assumes  certain  obligations  as 
a  oonsideration  for  the  rights  conferred  upon  him.  If  the 
pririlege  be  to  construct  and  maintain  a  common  highway 
or  provide  any  means  of  pnblic  transportation,  there  is 
annexed  to  the  grant  a  power  of  taking  tolls  from  those 
who  eigoy  the  superior  facilities  afforded,  as  a  means  of 
remuneration ;  and  the  owner  of  the  franchise  most  in  re- 
turn provide  proper  aooommodations  for  the  public,  take  all 
reasonable  measures  to  promote  the  safety  and  oomfort  of 
travellers,  and  be  ready  at  all  proper  times  to  give  them 
paasage.  For  any  violation  or  neglect  of  these  duties  he 
may  bo  made  to  respond  in  damages,  or  be  may  even  be 
deprived  entirely  of  the  power  with  which  he  had  been 
entrusted.  On  the  other  nand,  while  he  enjoys  his  priv- 
ilege it  is  a  right  of  property  which  cannot  be  destroy- 
ed by  the  government  for  the  creation  of  other  franchises 
or  public  works,  in  the  exercise  of  the  power  of  eminent 
domain,  without  adequate  compensation  being  made.  (See 
Ehiniht  Soxain.)  An  interesting  question  lus  frequently 
arisen  in  the  courts  as  to  whether  the  government  is,  in  like 
manner,  restricted  from  creating  other  franchises  which 
would  not  dir«ctly  destroy  or  divast  any  previously  exist- 
ing right  of  the  same  kind,  but  would  seriously  interfere 
with  its  exercise  and  diminish  its  value,  as  by  establishing 
a  new  ferry  or  bridge  in  the  immediate  neighborhood  of 
another.  It  has  been  asserted  by  some  jurists  that  at 
common  law  any  such  infringement  upon  franchises  was 
a  nuisanoe,  which  might  be  prevented  by  injunction  or  be 
made  the  subject  of  an  action  for  damages.  But  the  U.  S. 
courts  have  decided  that  there  is,  in  such  cases,  no  viola- 
tion of  proprietary  rights,  and  that  the  State  is  under  no 
obligation  to  make  recompense.  Public  grants  are  to  be 
construed  strictly,  and  'Uo  implications  of  the  kind  under 
oonsideration  are  to  be  annexed  to  them.  In  some  in- 
Btanocs  express  terms  are  inserted  excluding  all  interfer- 
ence within  a  specified  distance,  and  a  protecting  stipula- 
tion is  thus  made  expressly  a  part  of  the  contract,  which 
the  State  cannot  violate  witbout  making  compensation. 

A  franchise  is  generally  included  in  law  among  incor- 
poreal hereditaments.  But  as  it  is  usually  conferred  upon 
a  corporation,  which  is  regarded  as  having  a  perpetual  ex- 
istence, it  can  scarcely  ever  be  said  to  pass  as  an  inherit- 
ance. But  it  has  this  quality  when  vested  in  an  individ- 
ual, and  it  clearly  indicates  the  nature  of  a  franchise  as  a 
right  of  property,  an  incorporeal  hereditament  being  re- 
garded a«  real  estate.  (See  Ferbv,  Kallways,  Idiuipikb, 
Corporations,  etc.) 

In  political  law,  the  word  "fraoohisa"  is  sometimes  used 
as  an  equivalent  to  the  right  to  vote  for  candidates  at  a  pub- 
lic election.  The  right  of  oitizens  of  the  U.  S.  to  vote  is 
now,  to  a  certain  extent,  guarded  by  the  U.  S.  Constitution, 
which  provides  (Amendment  15th)  that  it  shall  not  be  de- 
nied or  abridged  by  the  D.  8.,  or  by  any  State,  on  account 
of  race,  color,  or  previous  condition  of  servitude,  and  that 
Congress  shall  have  power  to  carry  this  provision  into  ef- 
fect by  appropriate  legislation.  (See  Vote  and  Voriico.) 
George  Chase.    Retissd  by  T.  W.  Dwiqht. 

Fran'cia  (Jos<  Saspar  Rodrioitez),  D.  D.,  LL.D., 
known  as  Dr.  Francia,  b.  at  Asuncion,  Paraguay,  In 
1757,  became  a  Franciscan,  and  was  trained  at  tne  Uni- 
versity of  Cdrdova,  now  in  the  Argentine  Republic.  His 
father  is  variously  stated  as  having  been  French,  Portu- 
guese, and  Braiilian.  The  young  Francia  received  doctor- 
ates in  divinity  and  oanon  law,  and  was  for  some  time  a 
theologloal  professor,  and  then  gained  distinction  as  an 
advocate  in  Asuncion.  In  1811,  when  Paraguay  became 
independent,  he  was  made  chief  of  the  junta ;  in  1813,  one 
of  the  consuls;  in  1814,  dictator  for  three  years;  in  1817, 
dictator  for  life.  He  forbade  any  one  to  enter  or  leave  the 
country ;  coinpelled  every  one  to  work  for  a  living ;  seised 
the  goods  of  the  rich  and  gave  to  the  poor ;  enforced 
popular  education ;  and  compelled  the  people  to  obey  tbe 
laws  by  means  of  new  and  frightful  penalties.  He  lived  in 
almost  complete  isolation.  When  sixty-nine  years  old  he 
forgot  his  priestly  vows  and  took  a  wife.  One  of  the  most 
unaccountable  nets  of  his  life  was  the  imprisonment  of  the 
botanist  Bonpland  for  ten  years.  He  a.  Sept.  20,  1840. 
Though  a  cruel  man  and  a  rigorous  tyrant.  Dr.  Francia 
was  generally  beloved  by  his  subjects. 

Fran'cia  I.,  king  of  France,  was  b.  at  Cognac  Sept.  12, 
1494.  He  was  the  son  of  Charles,  count  of  AngouI£me,  and 
succeeded  his  cousin  and  father-in-law,  Louis  XII.,  Jan.  1, 
1515.  In  the  fallowing  Jnly  he  named  his  mother  regent, 
and  set  out  at  once  for  the  conquest  of  tbe  Milanese  terri- 
tory, which  was  defended  mainly  by  Swiss  mercenaries. 
He  won  the  great  battle  of  Marignano,  tbe  "  battle  of  the 
giants"  (Sept.  14-15),  where  he  displayed  much  valor  and 
skill,  and  was  knighted  on  the  field  by  Bayard.   Thereupon 

\ 


followed  his  entry  into  Milan,  the  league  with  the  Swiss, 
the  founding  of  H&vre  de  Grace,  and  tbe  alliance  with  the 
emperor  Maximilian  against  the  Turks.  In  1518  he  won 
Toumay  from  the  English,  and  in  151V  began  his  rivalry 
with  Charles  V.  in  the  contest  for  the  imperial  erown. 
Francis,  irritated  by  bis  defeat,  was  led  by  feelings  of  jeal- 
ousy to  acts  of  hostility.  In  June,  1520,  he  met  Henry 
VIII.  of  England  on  "  the  field  of  the  cloth  of  gold," 
between  Guisnes  and  Ardres,  and  on  the  Pale  of  Calais,  de- 
siring to  win  Henry's  friendship  by  displays  of  chivalric 
pageantry  and  acts  of  princely  courtesy.  Charles,  more 
politic,  won  Henry's  favor  partly  by  flattery,  but  more  by 
the  promise  of  the  papacy  to  Wolsey,  whose  powerful  in- 
fluence was  thus  obtained.  In  1522,  Francis  began  the  war 
against  the  emperor,  the  pope,  and  England,  most  nnwisely 
attacking  at  once  Navarre  and  the  Netherlands.  Prosper 
Colonna,  at  the  head  of  the  Italian  troops,  rapidly  dispos- 
sessed Francis  of  his  Italian  possessions,  except  Cremona; 
the  French  were  routed  in  Navarre;  and  on  the  eastern 
frontier  the  only  advantage  was  the  check  given  to  Charles 
at  M^iiires.  Meanwhile,  the  English  invaded  the  N. ;  the 
constable  Bourbon  went  over  to  the  enemy ;  Bonnivet  was 
driven  out  of  Italy ;  Bayard  was  slain,  Provence  overrun 
by  tbe  Germans,  and  the  queen  died.  Francis,  however, 
rapidly  oleared  Provence  of  nis  enemies,  and  followed  them 
into  Piedmont,  but  was  defeated  and  captured  at  the  great 
battle  of  Pavia,  where  he  performed  prodigies  of  valor.  He 
was  kept  a  close  prisoner  at  Madrid  for  one  year;  bnt  Eng- 
land, Venice,  Rome,  and  Genoa  demanding  his  release,  the 
emperor  liberated  him,  after  exacting  the  most  humiliating 
conditions,  which  were,  under  the  protest  of  Francis,  con- 
firmed by  an  oath,  from  which  the  pope  hastened  to  release 
the  French  king.  The  war  was  at  once  renewed  in  Italy ; 
Rome  was  sacked  by  the  constable  Bourbon,  the  pope  im- 
prisoned, and  the  French  army  under  Lautrec  was  destroyed 
before  Naples  by  a  loathsome  disease,  hitherto  unknown  in 
Europe.  Francis  thereupon  challenged  Charles  to  mortal 
combat,  but  the  latter,  though  pretending  to  accept,  took 
such  care  of  himself  that  a  combat  of  words  alone  followed. 
In  May,  1529,  both  parties  were  exhausted,  and  tbe  Peace 
of  Cambray  ensued,  though  the  war  broke  out  afresh  in 
1534  and  1642,  each  time  with  apparent  bnt  not  permanent 
advantage  to  France.  The  latter  part  of  the  king's  reign 
was  marked  by  terrible  persecutions  of  the  Protestants,  in 
which  many  thousands  of  his  subjects  were  slain  and  ban- 
ished. Francis  d.  at  Rambouillet  Mar.  31,  1547.  The 
character  of  Francis  is  marred  by  jealousy,  libertinism, 
religious  bigotry,  and  extravagant  love  of  military  glory. 
His  oonspicuons  merits  were  valor,  frankness,  generosity, 
good-breeding  and  a  love  for  the  liberal  arts.  When 
compared  with  that  of  his  great  rival,,Charle8  V.,  the  cha- 
raoter  of  Francis  seems  almost  admirable. 

Francis  II.  of  France,  b.  at  Fontiunebleau  Jan.  19, 
1543,  was  the  son  and  successor  of  Henry  II.,  and  came  to 
th«  throne  in  1559.  He  is  chiefly  noteworthy  as  the  first 
husband  of  Mary  queen  of  Soots.  The  king  was  feeble 
of  body  and  mind,  and  the  Guises  were  the  real  rulers  of 
France.  The  great  events  of  this  reign  were  Cpnd^'s  Hu- 
guenot conspiracy  against  the  Guises,  and  the  many  con- 
sequent executions.  Francis  d.  at  Orlians  Dee.  5, 1560,  and 
the  orown  went  to  his  brother,  Charles  IX. 

Francis  I.,  emperor  of  Germany,  b.  Deo.  8, 1708,  sne- 
ceeded  his  father,  Leopold,  as  duke  of  Lorraine  in  1729, 
and  in  1735  received  Tuscany  in  exchange  for  Lomdne, 
snoeeeding  the  last  Medicean  as  grand  duke  in  1737.  In 
1736  he  married  tbe  arch-dnohess  Maria  Theresa,  and  be- 
came generalissimo  against  the  Turks.  In  1741  he  was  de- 
clared co-regent  with  his  wife,  and  in  1745  was  chosen  em- 
Seror.  Host  of  his  attention  was  given  to  Tuscany,  and 
[aria  Theresa  was  the  true  sovereign  in  Germany.  D.  at 
Innspruck  Aug.  18, 1766. 

Francis  II.  of  Germany,  son  of  Leopold  II.  and  grand- 
son of  Francis  I.,  was  b.  at  Florence  Feb.  12, 1768 ;  served 
in  youth  as  titular  chief  commander,  under  Laudon,  against 
the  Turks,  and  was  present  at  tbe  taking  of  Belgrade  1789; 
succeeded  his  father  in  1792,  in  which  year  war  was  de- 
clared against  him  by  France  at  the  beginning  of  the  Rev- 
olution. He  commanded  in  person  on  the  Rhine,  bnt  with  no 
sncoess.  Napoleon's  brilliant  operations  in  Northern  Italy 
followed,  and  the  Treaty  of  Campo  Formio  (1797)  robbed  him 
of  Belgium,  the  Milanese,  and  part  of  tbe  Rhine  provinces. 
In  1799-1800  he  joined  Russia  and  Great  Britain  in  an- 
other war,  but  Moreau  in  Germany  and  Napoleon  in  Italy 
(Marengo,  June  14)  brought  this  war  to  a  termination  fa- 
vorable to  France  in  1801.  In  1804,  Francis  took  the  title 
of  emperor  of  Austria,  joined  the  third  coalition  of  1805, 
and  was  compelled  by  the  calamities  of  Ulm  and  Austcrlits 
to  renounce  his  title  of  emperor  of  Germany  (1806),  to- 
gether with  his  claim  to  Venice  and  the  Tyrol.  This  was 
Uie  end  of  the  Holy  Roman  Empire.    The  Peaoe  of  Tilsit 
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forced  bim  to  a  fonrth  aalamitoua  war,  which  ended  at 
Wagram  1809.  In  1810  hia  daughter,  Maria  Louisa,  wai 
given  by  him  in  marriage  to  Napoleon.  He  joined  the 
allies,  and  took  part  in  the  battle  of  Loipsio  and  the  occu- 
pation of  France  in  1813.  Napoleon's  final  overthrow  left 
Fraaoia  stronger  than  ever  before.  He  beeame  a  leading 
figure  in  the  Holy  Alliance,  and  Austria's  name  was  for 
Tears  after 'the  symbol  of  despotism  and  reaction  against 
liberal  politics.     D.  at  Vienna  Mar.  2,  1835. 

Francis  I.,  king  of  the  Two  Sicilies,  b.  at  Naples  Aug. 
19,  17T7  ;  became  duke  of  Calabria  in  1799 ;  succeeded  his 
father,  Ferdinand  I.,  in  1825,  having  previously  been  as- 
aoeiated  with  the  constitationalist  and  revolutionary  party. 
Nevertheless,  his  reign  was  one  of  oiuel  tyranny  and  oor- 
mption.    O.  at  Naples  Deo.  8,  1830. 

Francia  II.  of  the  Two  Sicilies  (Francxsoo  d'Assisi 
Maria  L»>poi.d),  b.  at  Naples  Jan.  16, 183S,  succeeded  his 
father,  Ferdinand  II.  ("Bomba"),  in  1859,  and  adapted 
his  father's  reaotionary  policy.  His  realm  was  invaded 
and  qniokly  overran  by  Garilwldi's  forces  in  1860,  and  when 
Oaeta,  his  last  stronghold,  was  surrendered  (1861),  Francis 
escaped  to  Rome,  and  has  since  lived  in  retirement. 

Francis  (Costers),  B.  C,  b.  at  West  Cambridge,  Mass., 
Nov.  9,  1795;  graduated  at  Harvard  in  1815;  studied  di- 
Tinity  at  Cambridge,  Mass. ;  held  a  Unitarian  pastorate  at 
Watertown,  Mass.,  1819-42;  was  Parkman  professor  of 
pulpit  eloquence  and  pastoral  care  in  the  Cambridge  Di- 
vinity School  1842-63;  wrote  biographical,  historioal,  and 
other  papers,  including  contributions  to  Sparks's  Biograph- 
ical OoUtctiatu,  the  publications  of  the  Massachusetts  His- 
torical Society,  etc     D.  at  Cambridge  Apr.  7,  1863. 

Fraacis  ( Jobx  M.),  b.  in  Frattsburg,  Steaben  oo.,  N.  T., 
liar.  6, 1823.  After  receiving  a  common-sohool  education, 
he  was  at  the  age  of  fourteen  put  as  apprentice  to  the 
printing  business.  In  1843  he  was  employed  as  editor  of 
the  Wafne  Stntintl  at  Palmyra,  N.  Y.  After  studying  taw 
for  some  months  he  became  in  1845  leading  editorial  writer 
of  the  Bochnter  Advertiter,  and  in  1346  performed  a  sim- 
ilar serviee  for  the  Trog  Budget,  of  which  he  was  after- 
wards editor  and  associate  proprietor.  After  serving  on  the 
Trof  Pott  and  the  Trog  Whig,  heestablished  the  Trot/  Timet 
is  1851,  and  lias  since  remained  controlling  proprietor  of 
that  joaraaL  la  1871  he  was  appointed  by  President 
Qrant  U.  8.  minister  to  Oreeoe,  wbicn  position  he  resigned 
Nov.  17, 1873.  J.  B.  Bishop. 

Francis  (Jos*  WAKsmLD),  M.  D.,  LL.D.,  b.  in  New 
Terk  Nov.  17,  1789;  graduated  at  Columbia  College  in 
1809 ;  in  181 1  leeeived  bis  medical  degree  at  the  New  York 
College  of  Physicians  and  Surgeons ;  beoame  the  partner 
of  Dr.  Hossok,  his  preceptor,  with  whom  he  published 
(1810-14)  the  Amerieau  Medieal  a»d  Pkiloiopkical  Begit- 
Itr;  iu  1813  became  professor  of  materia  mcdiea  in  Colum- 
bia College  and  lecturer  in  the  College  of  Physicians  and 
Surgeons ;  went  to  Europeiand  studied  under  Abemethy ; 
returned  to  New  York,  and  held  in  the  last-named  school 
snecessively  the  ehairs  of  the  institutes  of  medicine,  of 
medieal  jurisprudence,  and  of  obstetrics ;  was  professor  of 
olMtetries  in  tne  Rutgers  Medical  College  1826-30 ;  was  an 
editor  of  a  medical  journal  1822-24;  engaged  actively  in 
benevolent  enterprises,  in  literary  and  in  reformatory  work ; 
aathor  of  various  professional  and  biographical  works  and 
of  many  scientific  papers ;  was  a  member  of  many  learned 
societies.  An  able  practitioner,  a  pleasing  writer,  an  able 
and  popular  instructor,  bis  social  qualities,  his  literary 
tastes,  and  benevolence  rendered  him  one  of  the  most  use- 
ful eitixens  of  his  time.     D.  in  New  York  Feb.  8,  1861. 

Francis  Josepli«  emperor  of  Austria  and  king  of  Bo- 
hemia, Hungary,  etc.,  was  b.  Aug.  18, 1830,  son  of  the  arch- 
duke Francis  Charles  and  nephew  of  Ferdinand  I.,  whom 
he  snaeeeded  in  1848.  The  Hungariaa  war  was  inherited, 
not  brought  on,  by  him,  and  sinoe  its  close  the  emperor  has 
beeame  pertenally  highly  papular  in  his  dominions.  The 
Franeo-Italian  war  of  1859  and  the  Prusso-Italian  war  of 
1866  oonsideiably  redueed  the  ares  of  his  dominions,  bat 
the  Austrian  poliey  has  become  every  yea*  more  lilwral, 
and  the  indattrial  progress  of  the  country  has  been  re- 
markable. (See  AotTBO-HuMaARiAX  Mok abcbt  for  a  full 
sketeh  of  the  events  of  his  reigu.) 

Fmaeis  (Joan  Browk),  b.  in  Philadelphia  May  31, 
1794,  was  a  grandson  of  Nicholas  Brown  of  Proridenee, 
K.L;  graduated  at  Brown  TTniversity  in  1808;  received 
a  Beroaotile  education  in  the  famous  business-house  of 
Brown  A  Ires,  Providenee;  studied  law  at  Litchfield,  Conn.; 
was  in  the  Rhode  Island  legislature  1821-29;  in  the  State 
senate  1831, 1842,  and  1849-56 ;  governor  of  Rhode  Island 
I83S-38 ;  V.  8.  Senator  1844-45,  and  held  other  positions 
of  honor  and  trust.     O.  at  Warwick,  R.  I.,  Aug.  9,  1864. 

Francis  (Saikt)  of  Assisi,  founder  of  the  orders  of 
Franciseans  in  the  Roman  Catholic  Chnreh,  was  b.  in  1182 


at  Assisi,  and  named  OioTAHin  Berxariwse,  but  called 
Frakcesoo  by  his  father,  a  rich  merchant  who  traded  much 
with  Franco,  whence  the  child's  name.  He  was  a  thought- 
less, gay  youth,  and  served  as  a  soldier  against  the  troops 
of  Perugia,  but  was  taken  prisoner  and  confined  for  a  year. 
This  imprisonment,  and  a  consequent  sickness,  led  him  to 
make  a  vow  to  renounce  the  world — a  vow  which  he  soon 
forgot.  But  warned,  as  he  eoneeived,  by  a  voice  from 
Heaven,  he  took  a  final  tow  of  poverty.  One  day,  as  he 
was  praying  in  church,  the  enieinx,  we  are  told,  spoke  and 
bade  him  repair  the  walls  of  Ood's  house.  Francis  stole 
and  sold  a  horse  and  some  rich  goods  belonging  to  his 
father,  and  offered  the  money  to  the  priest  of  the  church, 
who  refHised  it ;  whereupon  Francis  cast  the  money  into  the 
street,  and  took  up  his  dwelling  in  the  ehureh,  the  repair 
of  which  be  undertook  by  begging  and  by  the  labor  of  his 
own  hands.  The  father  of  Francis  fioggvd  and  imprisoned 
him  for  a  time  as  a  thief  (1206),  and  Francis  formally 
refused  all  inheritance  in  his  father's  property.  He  now 
begged  money  for  the  repair  of  the  churches ;  washed  the 
feet  of  beggars  and  lepers,  and  kissed  their  sores ;  clothed 
himself  in  a  robe  of  serge  sewed  with  packthread  and  tied 
about  the  waist  with  a  rope;  ate  the  meanest  food,  and 
covered  it  with  ashes,  and  wept  and  fasted  almost  contin- 
ually ;  slept  on  the  ground,  and  used  a  stone  for  a  pillow. 
In  1209,  having  a  few  personal  followers,  he  drew  up  a 
monastic  rule  for  tbem,  whieh  was  in  1210  approved  by 
Innocent  III.,  and  In  the  same  year  Francis  was  made  a 
deacon,  the  highest  clerical  position  he  would  receive.  In 
1212  he  was  joined  by  Saint  Clara  and  her  two  sisters,  the 
original  Clarisses  or  Poor  Clares  of  the  Order  of  Saint 
Francis.  In  1219  be  joined  the  crusaders  at  Damietta;  in 
1221  he  founded  the  Tertiary  Order.  Soon  after,  as  we  are 
told,  he  had  a  vision  of  Christ,  and  received  upon  his  hands, 
feet,  and  side  the  sttymato,  or  marks  resembling  the  wounds 
of  Christ,  (See  SrieiCATizATiox.)  Among  his  numerous  re- 
pated  miracles  was  the  healing  of  the  infant  Bonaventura, 
afterwards  a  distinguished  saint.  Saint  Francis  d.  Oct.  4, 
1226,  and  was  canonised  in  1228.  Through  whaltever  of 
invention  and  myth  there  may  be  in  the  stories  of  the  life 
of  Saint  Francis,  we  may  discern  in  him  the  lover  of  his 
kind,  the  faithful,  earnest  toiler  for  the  spiritual  and  pfays- 
ical  well-being  of  his  fellows.  Even  the  beasts  and  birds 
experienced  his  kindness,  and  he  preached  to  them  as  to 
his  brethren.  He  was  cruel  to  no  one  except  himself.  He 
tanght  his  followers  that  it  was  not  maceration  and  fast- 
ing that  led  to  spiritual  advantage,  but  that  such  advan- 
tage sprang  from  the  love  which  prompted  to  self-renun- 
ciation. His  own  self-inflicted  sufferings  were  endured  for 
the  purpose  of  enabling  him  to  control  his  appetites.  His 
life  nas  been  written  by  Thomas  de  Celano,  Bonaventnra, 
Luke  Wadding,  Voigt,  Cbarin,  Hilyot,  Chalippe,  F.  Morin, 
Biihringer,  Base,  Fapini,  Da  Magliano,  and  many  others. 

Crarlks  W.  Qreeiie. 

Francis  (Sir  Philip),  K.  B.,  b.  at  Dublin  Oct.  22, 
1740,  was  the  son  of  Pbilip  Francis  (1700-73),  an  Anglican 
clergyman  and  translator  of  Demosthenes  and  Horace. 
Young  Philip  entered  public  life  in  1756,  under  the  pat- 
ronage of  Henry  Fox  (see  Hollasd,  Lord),  as  a  placeman 
in  the  state  department,  and  held  afterwards  various  places 
ID  the  civil  service  at  home  and  abroad  until  1772.  He  was 
a  member  of  the  council  for  Bengal  1774-80,  and  the  oon- 
stSLDt  opponent  of  Hastings,  by  whom  he  was  badly  wounded 
in  a  duel.  He  entered  Parliament  in  1784,  and  finally  left 
it  ia  1807.  He  was  prominently  connected  with  the  Hast- 
ings trial,  in  which  his  revengeful  spirit  is  supposed  to 
have  been  a  principal  element.  Throughout  a  large  part 
of  his  public  life  he  was  an  ardent  and  active  advocate  of 
reform  measares.  At  present  he  is  chiefly  remembered  as 
perhaps  the  author  of  the  Janiut  letters ;  although  the  ques- 
tion has  not  yet  Iwen  settled,  the  weight  of  the  evidence  is 
generally  regarded  as  favorable  to  the  theory  of  bis  author- 
ship of  those  letters.  (See  Junius.)  D.  in  London  Dec.  22, 
1818.  None  of  his  acknowledged  writings  are  now  important. 

Francis  Xavier,  Saist  (Frahciboo  de  Xatier),  "pa- 
tran-saint  and  protector  of  the  East,"  was  b.  of  a  noble 
family  at  the  castle  of  Xavier,  in  Navarre,  Apr.  7, 1S06, 
and  took  his  name  Xatier  from  an  estate  of  his  mother's. 
He  was  educated  at  the  college  Sainte-Barbe,  Paris,  taught 
philosophy  with  applause  in  the  College  of  Beauvais,  and 
reeeived  the  doctorate  from  the  Sorbonne.  In  1534  he 
joined  the  new  society  proposed  by  his  fellow-student  and 
eompatriot  Loyola,  and  in  1537  they,  with  a  few  others, 
the  germ  of  the  ftitnre  Society  of  Jesus,  went  to  Rome  and 
received  the  papal  benediction  upon  their  new  enterprise. 
He  now  toiled  with  zeal  in  the  Italian  prisons  and  hospi- 
tals, and  in  1541  was  sent  by  Loyola  to  Ooa,  India.  On 
the  way  he  cared  for  the  sailors  sick  of  scurvy,  and  preached 
with  great  power  and  elTeot.  During  his  ten  years'  apostle- 
ship  in  IniUa,  Ceylon,  Japan,  and  Mahwoa  he  baptised,  we 
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kra  told,  mora  than  1,000,000  personi,  and  planted  the  faith 
in  52  kingdoms.  Much  of  his  romarlcable  auooeu  wan  doubt- 
leu  due  to  the  ezeroise  of  the  Jesuit  practice  of  "accom- 
modation." He  d.  of  fever,  in  the  island  of  Sanoian 
(Hiang-Shan),  near  Macao,  China,  Sec.  2, 1552,  and  was 
canonised  in  1622.  Many  miracles  are  ascribed  to  him  by 
Roman  Catholic  writers.  (The  standard  hife  of  this  saint 
is  that  of  Bartoli  (1666);  also  written  by  Tursellini  (1584), 
Botthoun  (1682;  in  English  by  John  Dryden,  1683),  San- 
doral  (1619),  Tosoano  (1658),  Baybois  (1838),  Beithmeyer 
(1846) ;  by  U.  Venn,  Protestant  (1862),  and  by  U.  J.  Cole- 
ridge.) 

Fnmeis  de  Panl  (Saiht),  b.at  Paola,  in  Calabria,  in 
1416,  beeame  a  Franoisoan  in  youth,  but  assumed  the  life 
of  a  hermit  near  his  native  town.  Ho  soon  aoqnired  a  wide 
fame  by  the  terrible  austerities  of  his  life,  and  his  repu- 
ted miracles  brought  to  him  many  followers.  In  1486  he 
established  the  oi^er  of  Hermits  of  Saint  Francis,  after- 
wards called  Friars  Minims,  Bon  Hommes,  and  Fathers  of 
Victory.  In  1482  he  Tisited  Louis  XL  of  France,  who 
hoped  in  vain  to  be  cured  by  him  of  his  long  and  at  last 
fatal  illness.  He  remained  in  the  service  of  Charles  VIII. 
and  Louis  XII.  of  France,  and  d.  at  Pleasis-les-Tours  Apr. 
2, 1S07.     He  was  oanoniied  in  1519. 

Francis  de  Sales  (Saiht)  was  b.  at  the  Chtteau  de 
Sales,  near  Annecy,  Savoy,  Aug.  21, 1567,  of  noble  parent- 
age ;  was  educated  at  Paris  and  Padua,  where  he  was  passed 
a  doctor  of  laws  when  twenty  years  old ;  embraced  a  cleri- 
cal life,  and  as  deacon  and  provost  of  the  cathedral  of 
Geneva  won  fame  as  an  eloquent  preacher ;  became  a  priest 
in  1503;  went  on  a  mission  to  Savoy,  whence  in  1598  he 
procured  the  expulsion  of  certain  Protestant  ministers. 
He  was  then  sent  by  the  pope  to  convert  Beta,  to  whom  he 
offered  a  cardinalate,  but  all  in  rain.  In  1599  bo  beoame 
coadjutor,  and  in  1602  bishop,  of  Qeneva.  In  1610  he 
founded,  with  Madame  de  Chantal,  the  order  of  the  Visita- 
tion, with  the  mother-house  at  Annecy.  D.  at  Lyon  Nor. 
28,  1622.  He  was  distinguished  for  seal,  charity,  purity, 
eloquence,  and  personal  excellence.  His  complete  works 
havo  been  often  published.  The  most  famous  are  Vln- 
trnduction  d  la  rts  devoUe  (1608),  and  L'Amour  <fe  Dim 
(1616).  There  are  many  memoirs,  chiefly  Frenoh.  Canon- 
ised 1665. 

Francis'cans,  Mi'noritea  (Fntn»  Itinom),  Gray 
Friars  (in  England  and  Ireland),  sometimes  oalled  also 
Seraphic  Br«Uireil«  one  of  the  great  mendioaot  orders 
of  the  Roman  Catholic  Church.  Its  founder,  son  of  a  wealthy 
merchant,  Pietro  Bemardons  (and  ohristened  Francesco, 
"  the  Frenchman,"  because  his  father  was  absent  in  France 
at  the  time  of  his  birth),  was  b.  at  Assisi,  in  Central  Italy,  ia 
1182.  A  wild  youth  sobered  by  adversity,  he  care  him- 
self np  in  1207  to  a  life  of  most  passionate  rdigions  devo- 
tion, choosing  absolute  poverty  as  the  badge  of  a  new  i^os- 
tolate  which  should  carry  the  gospel  to  the  poor.  The  found- 
ing of  the  order  dates  from  May  16,  1209,  when  he  was 
joined  by  two  oompanions  at  the  ehuroh  of  the  Vii^o  at 
Portinnenla.  In  that  same  year  the  order  was  provision- 
ally aaoetioned  by  Innooont  III.,  commended  to  the  flavor 
of  the  fifth  Lateran  Conneil  in  1215,  and  finally  established 
by  Honorina  III.  In  1223.  The  rule  was  given  in  1210. 
In  1224  Saint  Francis  had  the  ikmom  vision,  when,  as  his 
followers  believed,  the  five  wounds  of  ovf  Lord  were  mi- 
racnlously  impressed  upon  his  body.  He  d.  Oet.  4, 1226, 
and  was  canonised  by  Oregory  IX.  in  1228.  The  female 
order  of  Clasiuinks  (St.  Clara),  which  took  its  rule  from 
him  in  1224,  dates  from  1212.  His  Timitiabixs  date  from 
1221.  And  so  he  is  called  the  founder  of  titrt*  orders. 
MedisBval  Europe  owes  much  to  the  Francisoans.  They 
went  everywhere,  and  were  like  flames  of  fire  wherever 
they  went.  First  of  all,  they  ronsed  the  masses.  Poor 
men,  wearing  nothing  but  brown  frooks  girded  about  the 
waist  by  bits  of  rope,  brought  the  gospel  home  to  the  poor. 
By  and  by  they  made  themselves  ^It  in  every  walk  of  life. 
Assisi  became  the  aoknowledged  capital  of  Christian  art. 
Thomas  de  Celano,  anthor  of  Diet  Itk,  and  Jaoopone  da 
Todi,  author  of  Stabat  Mater,  were  both  of  them  Franois- 
cans ;  pontiffs  like  Nicholas  IV.,  Alexander  V.,  and  Sixtne 
T.  were  Franciscans ;  bat,  above  all,  some  of  the  greatest 
and  best  of  the  Schoolmen,  snoh  as  Roger  Baoon,  Duns 
Sootns,  Bonaventura,  Alexander  of  Hales,  and  Ookham, 
belonged  to  the  same  order.  The  war  between  Thomists 
and  Scotists  was  still  mora  a  war  between  Dominloans  and 
Franciscans.  Even  in  the  lifetime  of  Saint  Francis  strife 
arose  in  regard  to  the  striotness  of  the  rule.  The  eztrame 
asceticism  whioh  originally  inspired  the  order  has  repeat- 
edly reacted  against  ita  deolining  diseiplinc.  Hence,  suoh 
temporary  offshoots  as  the  Csssarines  (1236-56),  the  Celes- 
tines  (1294-1307),  and  the  Olarenines  (1302-1506).  The  Ca- 
puchins (dating  from  1525)  are  still  in  existence.  Hence 
also,  espaoiaUy,  the  great  sebism  of  1368,  which  eatab- 


lisbed  the  two  branches  of  milder  Conventuals  and  more 
rigorous  Observants.  The  nnmcrloal  strength  of  the  order 
was  greatest  about  fifty  years  after  its  fonndation,  when  it 
had  between  7000  and  8000  oonvenU  and  nearly  200,000 
monks.  In  the  fifteenth  century  it  declined,  and  was  again 
greatly  weakened  near  the  close  of  the  eighteenth  century. 
At  present  the  number  of  monks  is  nearly  100,000,  and  they 
are  found  in  almost  every  part  of  the  world. 

(The  literature  of  the  subject  is  voluminous.  The  £(/« 
of  Saint  Francis  was  first  written  by  THOVAg  de  Celano 
in  1229 ;  then  by  the  three  associates,  Leo,  Rurixrs,  and 
Anoelds,  in  1246;  and  by  BoNAve.tTunA  in  1261.  These 
may  all  be  found  in  the  Acta  Sanetomm,  2d  vol.  for  October. 
Of  modem  Livet  of  the  saint,  wo  have,  amongst  others,  in 
English,  RicnARDSON  (2  volt.,  1854);  in  French,  Malan 
(1855);  in  German,  Hase  (1856).  For  the  history  of  the 
order  we  have  the  AtmaUt  Miuorum.  of  LcKB  Wadding, 
who  in  the  early  part  of  the  eighteenth  century  edited  the 
first  16  vols,  of  a  work,  the  23d  and  24tb  vols,  of  whioh 
appeared  in  1859  and  1860.)  R.  D.  HrrcHOOCK. 

Francis'co,  tp.  of  Buckingham  eo.,  Va.    Pop.  1615. 

Fran'cisTllle,  post-v.  of  Salem  tp.,  Pulaski  oo.,  Ind. 
It  has  one  weekly  newspaper.     Pop.  281. 

Franck'e  (August  Hebxann),  a  great  German  Lnth- 
eran  divine  and  philanthropist, b.  Mar.  23, 1663,  in  LObeck ; 
commenced  his  studies  at  Erfurt  1679,  continued  at  Kiel, 
and  finished  them  at  Leipsic  in  Hebrew,  Greek,  and  theolo- 
gy. He  delivered  theological  lectures  in  Leipsic  1689-90, 
was  dean  in  Erfurt  1690-91;  in  1691  was  called  to  the  new 
university  of  Halle  as  professor  of  the  Greek  and  Oriental 
languages,  and  as  pastor  of  the  suburban  town  of  Glaucha. 
Broithaupt  and  Lange  were  his  associates  in  the  faculty 
and  in  the  spirit  of  practical  energy  in  which  he  followed 
up  the  work  of  SpeiiEit  (whioh  see).  In  1715  he  beeame 
pastor  of  the  church  of  St.  Ulrich.  He  was  founder  of  the 
greatest  orphan-bouse  of  Protestant  Europe,  of  a  free  school, 
a  free  table  for  students,  and  of  a  seminary  for  teachers. 
In  1698  these  institntions  were  brought  together  in  one 
great  edifice.  The  whole  was  sustained  by  private  benef- 
icence or  fay  the  Judicious  labor  connected  with  the  oiphan- 
houge.  Among  its  useful  appendages  was  a  publishing 
establishment,  from  which  were  issued  many  valuable  Itooks, 
especially  the  oheap  Bibles  of  the  Canstein  Institute.  After 
his  death,  June  8, 1727,  the  work  was  carried  on  by  his  son 
and  by  Frelinghausen,  his  son-in-law.  The  best  biogra- 
phies of  Franeke  are  by  Niemcyer,  1794;  Guerike,  1827 
(translated  into  English);  Kramer,  1861;  Eckstein,  1863. 

C.  P.  Krautb. 

Fraacoa'cea,  a  small  natural  order  of  stemleas  ex- 
ogenous herbs,  ohlefly  Chilian,  Lindley  regards  them  as 
having  affinity  to  JDionma.  They  have  astringent  qualities, 
but  none  are  important.     The  principal  genns  is  I'raHeoa. 

Franco- German  War  (1870-71).  Under  the  states- 
manlike leadership  of  Bismarck,  Prussia  wholly  gave  up, 
in  1866,  its  modest  and  somewhat  ambiguous  attitnde  of 
former  days,  and  on  the  basis  of  the  very  decided  impres- 
sion which  its  victory  over  Austria  produced,  it  took  the 
hegemony  in  Germany.  But  thereby  the  old  enmity  be- 
tween France  and  Germany  was  immediately  rekindled. 
The  government  of  Xupoleon  III.  eonid  not  but  feel  a  de- 
pressing influence  from  the  astonishing  success  of  Prussia. 
It  was  itself  based  on  the  success  of  its  foreign  policy.  Its 
imporiant  reforms  in  the  field  of  political  economy  had 
found  only  a  cold  reception,  and  Xapolcon  understood  that 
it  would  ho  very  difficult  for  him  to  maintain  himself  as 
emperor  of  France  when  he  could  not  maintain  the  French 
empire  as  leader  of  Europe.  Perpetually  stirred  up  and 
imtated  by  the  opposition,  the  national  feeling  of  Franco 
began  to  rise  against  a  ruler  who  suppressed  her  freedom 
without  inereasing  her  fame  and  power.  The  French 
people  felt  its  pride  offended,  and  the  cry  was  heard,  "  Re- 
venge for  Sadowa  I"  Thus,  after  1866  the  imperial  govern- 
ment tried  its  ntmost  to  put  the  Frenoh  army  with  the 
greatest  possible  rapidity  on  a  footing  which  would  enable 
it  to  deolare  war  against  Prussia,  while  at  the  same  time  it 
endeavored  by  diplomatic  means  to  gain  suoh  oonoessions 
ttom  Prussia  as  might  look  like  compensations  for  the  ag- 
grandisement of  that  power.  It  failed,  however,  in  both 
plans.  The  introduetion  of  the  Chassepot  gnns  was  earned 
through  with  great  rapidity ;  at  the  end  of  1869  the  entire 
body  of  infantry  was  provided  with  this  weapon.  But  the 
reorganisation  of  the  army  met,  in  general,  with  so  much 
opposition  from  the  sido  of   Uie   representatives  of  the 

Keople  that,  especially  after  the  death  of  the  energetic 
[arshal  Niel,  only  a  few  reforms  of  any  ooasequenoe  could 
be  effeoted.  By  the  army  law  of  Feb.  I,  1868,  presented 
and  oarried  by  Niel,  the  time  of  military  servioe  was  fixed 
at  five  years  in  the  aotive  army  and  four  years  in  the  re- 
serve, and  an  active  national  guard  was  formed,  in  which 
all  those  who  bought  themselves  off  ftom  military  lervioe. 
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or  who  remiioed  after  the  aonual  oonieription  (100,000 
men)  wu  filled,  were  oompelled  to  serre.  On  paper  the 
aetive  arm^  and  the  reserre  amoonted,  aeeording  to  this 
law,  to  900,000  men,  and  the  national  guard,  whioh  waa  to 
be  nwd  for  the  defence  of  the  frontier,  to  650,000  men. 
But  how  small  a  part  of  this  immense  army  was  actually 
mobilixod  and  fit  for  battle  the  year  1870  showed.  And 
even  this  army  suffered  from  pecnliar  wealcnesaes,  arising 
from  a  policy  whose  aim  had  been  to  make  it  a  support  of 
the  dynasty  rather  than  the  defenoe  of  the  nation. 

The  attempts  at  inducing  Prussia  to  yield  and  surrender 
territory  were  entirely  frustrated  by  the  proud  but  prudent 
stubbornness  of  Bismarok,  who  after  186S  began  to  show 
himself  not  as  a  Prussian  minister,  but  as  the  chancellor 
of  the  North  German  Confederation  and  a  Serman  patriot. 
In  Aug.,  1860,  he  declined  an  offensive  and  defensive  alli- 
ance offered  through  Benedetti,  which  stipulated  that 
Prussia  should  consent  to  the  annexation  of  Luxembourg 
and  Belgium  to  France,  and  France  recognise  the  appro- 
priations which  Prussia  had  made  and  the  intimate  oon- 
neetion  with  Southern  Clormany  which  she  wished  to  ac- 
eonplish.  During  the  following  years  he  several  times  re- 
fused similar  propositions  which  were  made  to  him  nnder 
different  forms,  and  in  the  spring  of  1867  he  took  so  de- 
cidedly a  national  position  in  the  Luxembourg  question 
that  France,  not  yet  ready  for  war,  was  oompelled  to  stop 
short  of  her  demands.  Meanwhile,  the  North  German 
Confederation  l>eoame  more  and  more  consolidated  every 
year,  and  in  Southern  Germany  an  inclination  to  the  North 
began  to  show  itself.  Napoleon  Iwlieved  that  a  complete 
political  union  of  the  whole  of  Germany  was  not  far  off, 
and  he  understood  folly  that  such  a  combination  would 
make  his  adversary  superior  in  power.  He  therefore  de- 
termined, roluotantly,  it  is  said,  presuming  that  his  army 
was  fit  for  battle,  and  considering  the  war  unavoidable,  to 
strike  now  rather  than  later  on.  In  the  middle  of  May  he 
appointed  Gramont  minister  of  foreign  affairs  in  the  cab- 
inet of  OUivier,  and  from  that  moment  the  French  policy 
assumed  a  decidedly  warlike  course,  especially  influencod 
by  the  empress  Bug£nie,  who  was  entirely  nnder  the  con- 
trol of  the  Ultramontane  party. 

Soon  after,  the  question  of  the  Spanish  crown  furnished 
the  issue.  On  July  3,  1870,  Marshal  Prim,  the  president 
of  the  Spanish  ministry,  commonieated  to  the  court  in 
Paris  that  Prinoe  Leopold  of  HokensoUem  had  declared 
himself  willing  to  accept  the  royal  crown  of  Spain,  and  the 
imperial  government  determined  to  use  this  event  for  the 
hamiliation  of  Prussia  or  as  a  cause  of  war,  probably  hop- 
ing that  the  case  would  be  considered  as  merely  concerning 
the  Prussian  dynasty,  and  tliat  King  William,  moved  by 
this  consideration,  would  yield,  whereby,  to  the  eyes  of  the 
French  people  and  all  the  world,  a  diplomatic  victory  of 
great  political  oonsequence  would  be  gained.  King  Wil- 
Hara  wonld  be  induced  to  forbid  Prince  Leopold,  as  a 
member  of  the  House  of  Prussia,  to  aooept  the  Spanish 
erown.  On  July  i  the  French  ckargf  (faffairef,  Le  Loord, 
who  represented  the  French  government  at  Berlin  during 
the  absenee  of  the  ambassador,  Benedetti,  i^peared  in  the 
ottoe  of  the  foreign  ministry  of  the  North  German  Confed- 
eration and  set  forth  the  painful  impression  which  the  can- 
didature of  Prince  Leopold  had  made  in  Paris.  The  onder- 
lecretary  of  slate,  Von  Thiele,  answered  that  the  questioD 
did  not  coaeem  at  all  the  Prussian  government.  The  next 
day  the  duke  de  Gramont  declared  in  the  Corps  Ligislatif 
that  no  foreign  power  would  be  allowed  to  disturb  the  bal- 
— 1  of  the  pobtieal  system  of  Buiope,  and  slight  the  in- 


terests and  the  honor  of  Vranee,  by  placing  one  of  its 
prince*  on  the  throne  of  Charies  V.  This  declaration — 
which,  however,  was  severely  attacked  by  the  opposition, 
especially  by  Emaonel  Arago,  Cr<mieux,  Pioard,  and  others 
— ^produced  great  exeitement  in  the  whole  nation,  and  at- 
tracted serious  attention  from  all  other  powers.  All  felt 
that  France  intended  war,  but  the  public  opinion  geneimlly 
went  against  the  disturber  of  the  peace.  In  Germany  both 
the  press  and  the  people  in  general  remained  perfectly 
calm,  partly  because  they  confided  fully  in  their  own  power 
and  the  wisdom  of  the  Prussian  government,  partly  because 
they  did  not  believe  that  the  French  really  desired  a  war. 
The  French  government,  however,  persevered  in  the  oouTse 
It  had  assumed.  On  July  9,  Count  Benedetti  appeared  be- 
fore King  William,  who  was  at  Ems  using  the  waters,  and 
proposed,  in  his  peculiarly  insinuating  manner,  that  the 
King  should  command  the  prinoe  to  withdraw  his  aooepto- 
tion  of  the  Spanish  crown.  But  King  William,  although 
nngnided  by  his  ministers,  felt  immediately  the  consequence 
of  this  seemingly  unimportant  question,  and  gave  an  answer 
which  eonformed  to  his  dignity  without  offending  Fiance. 
He  emphasised  that  be  had  given  his  consent  to  the  prince's 
oeeeptance  of  the  crown,  not  as  king  of  Prussia,  bat  as 
ehief  of  the  family,  and  he  declined  to  recall  the  consent. 
On  July  11  the  French  ambassador  repeated  his  demand  in 


a  more  impressive  manner,  even  threatening  with  war,  bat 
he  leeeived  the  same  answer  from  the  king.  Once  more  he 
.returned  to  the  same  topic  (July  13,  in  the  morning),  and 
this  time  still  more  urgently;  and  when  the  king  told  him 
that  the  prinee  had  renounced  the  Spanish  crown  on  the 

Srerions  day  of  his  own  free  will,  the  ambassador  asked 
im  to  declare  publicly  that  he  approved  of  the  renunci- 
ation, and  would  not  permit  any  leaumption  in  the  future 
of  the  eandidatore  of  the  prinoe.  Such  a  declaration — 
given,  for  instance,  in  the  form  of  a  letter  to  the  emperor 
Napoleon — would  be  necessary  in  order  to  still  the  excite- 
ment of  the  French  people.  This  demand  the  king  refused 
peremptorily ;  and  when  Benedetti  asked  for  another  audi- 
ence later  on  in  the  same  day,  and  designated  the  repeti- 
tion of  this  demand  as  the  purpose  of  the  audisnoe,  the 
king  declined  to  receive  him. 

While  the  renuneiation  of  Prince  Leopold  was  hailed  in 
Oennany  and  everywhere  as  a  guaranty  for  the  preserva- 
tion of  peace,  the  party  at  the  court  of  Napoleon  III.  which 
wished  the  war  on  any  account,  succeeded  in  making  its 
views  predominate,  reckoning  much  on  ud  firom  other 
powers,  especially  from  Austria;  on  whioh  point  they  were 
supported  by  Graraont's  reports  on  the  feeling  in  Vienna. 
The  Austrian  cabinet  had,  indeed,  given  assurance*  which 
looked  much  like  a  promise  of  alliance,  and  which  might 
lead  a  sanguine  politician  to  reckon  on  aid  from  that  side. 
There  were  also  some  prospects  of  an  alliance  with  Italy, 
and  the  participation  of  Denmark  in  the  war  was  more  than 
probable.  The  emperor  himself  never  overlooked  the  fact 
that  none  of  these  alliances  oonld  be  actually  realised  until 
the  French  army  had  achieved  some  signal  success,  but 
such  a  success  might  be  hoped  for  by  an  immediate  attack, 
by  a  surprise ;  and  it  was  determined  to  declare  war.  A 
distorted  representation  of  the  previous  negotiations  was 
laid  before  the  representative  assembly  (July  15),  alleging 
a  gross  affront  offered  to  the  French  ambassador;  and, 
alUiough  vehemently  opposed  by  some  members,  especial- 
ly by  Thiers,  the  Assembly  voted,  nearly  unanimously, 
500,000,000  francs  for  the  war.  This  was  the  actual  deola- 
lation  of  war ;  the  formal  followed  July  10. 

Meanwhile,  the  government  of  the  North  German  Con- 
federation had  taken  the  possibility  of  war  under  consid- 
eration. On  Jnly  11a  council  of  ministers  was  held  at 
Berlin,  presided  over  by  the  minister  of  war.  The  question 
of  making  some  preparatory  steps  was  debated,  but  in  full 
eonfldenee  of  the  perfect  working  capacity  of  the  army  or- 
ganisation it  was  decided  not  to  give  any  pretext  for  war 
by  preliminary  arming.  The  council  knew  that  even  if  the 
South  German  states  did  not  participate  in  the  war,  the 
North  German  Confederation  could  send  to  the  frontier 
within  two  weeks  an  army  of  511,626  men,  with  a  reserve 
of  265,082  men  in  garrison  and  180,672  men  of  the  second 
coll ;  thus  plooing  a  force  of  975,256  men,  including  the 
staff,  against  the  Freooh  army.  Count  Bismarok,  who  was 
on  his  estate  at  Vanin,  repaired  to  Berlin  on  Jnly  12tb, 
and  the  same  day  arrived  Gen.  von  Moltko  from  Sohweid- 
nitl.  It  was  Bismarek's  plan  to  go  to  Emj  on  the  13th, 
bat  the  tidings  of  the  renunciation  of  the  prinoe  reached 
Berlin  on  the  12th  in  the  evening,  and  the  plan  waa  given 
up.  On  the  ISth  several  high  officers  of  the  staff  received 
long  furloughs,  and  Admiral  Prinoe  Adalbert  of  Prussia 
was  sent  with  his  squadron  on  a  trip  to  the  South.  So 
peaceful  an  aspect  had  affairs  at  Berlin.  But  on  the  15th 
the  report  of  what  had  taken  place  at  Paris  wholly  changed 
the  sitnatlon.  The  king  left  Bms  for  Berlin  that  day,  and 
on  arriving  at  the  Brandenburger  dipbt,  where  he  was  re- 
ceived by  the  crown  prince,  BismaroK,  Moltke,  and  Boon, 
he  heard  of  the  vote  of  the  representative  assembly  in  Paris. 
He  gave  immediate  orders  for  the  mobilisation  of  the  whole 
army  of  the  North  German  Confederation.  The  next  day 
the  Federal  Council  assembled,  and  the  Parliament  was 
called  for  July  19.  In  Southern  Germany  the  French  chal- 
lenge produced,  contrary  to  French  expectations,  the  same 
ontbunt  of  patriotic  enthasissm  as  in  the  North.  Louis 
II.  of  Bavaria  took  the  lead  in  this  national  movement, 
and  ordered  the  mobilisation  of  his  army  (July  16).  Baden, 
Hesse,  and  WUrtemberg  followed  the  example.  The  ques- 
tion hardly  came  up  whether  or  not  a  cam  jaderit  existed ; 
the  South  German  states  joined  the  North  German  Confed- 
eration by  the  fone  of  a  natural  instinct. 

Even  now,  while  the  arming  went  on  in  France  and  Ger- 
many with  the  utmost  energy,  and  before  any  encounter 
hod  taken  plaoe  between  the  two  armies,  the  superiority  of 
Germany  began  to  show.  The  rash  challenge  of  France 
had  made  people  believe  that  her  army  and  navy  were 
ready  to  strike  a  blow  at  the  very  first  moment — a  blow  so 
decisive  in  its  ebaiaoter  as  to  oouuterbalance  the  disadvan- 
tageous impressions  she  had  made  by  breaking  the  peaoe. 
But  as  day  after  day  elapsed  and  nothing  particular  hap- 
pened, and  as  it  at  last  i>ecamc  evident  that  it  cost  Napoleon 
great  exertions  to  mobilise  his  army,  an  unpreijudioea  esti- 
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mmtion  of  tb»  position  took  plaoe,  and  the  mult  wai  mdvan- 
IttgeottS  to  Gtomuwy.  Auatria  fait  u  yet  by  no  mean* 
inclined  to  Join  Fnnoe,  Italy  remained  porrectly  neutral, 
and  Denmark  saw  no  reason  why  it  should  enter  on  so 
dangerous  an  undertaking  as  a  war  with  Oermany .  Towards 
the  establishment  of  this  general  neutrality  Bismarek's  dip- 
lomatic actions  oontributed  very  muob.  He  made  known 
to  the  world,  through  a  notioe  in  the  London  Timtt  (July 
2b),  and  through  a  oommunioatioo  of  July  28  to  the  Ger- 
man ambassador  in  London  (Count  Bernstorff),  the  propo- 
sition of  common  land-robbory  which  the  French  gorom- 
ment  bad  made  to  bim  from  time  to  time,  and  the  denials 
of  Benedetti  and  Oramont  he  disproved  (Aug.  10)  by  com- 
mnnioating  a  letter  of  Aug.  6,  1866,  from  the  former,  oon- 
taining  a  project  of  re-establishing  the  frontiers  of  Franoe 
as  they  existed  in  1814. 

The  attitude  of  England  was  principally  determined  by 
these  revelations,  and  France  had  to  fight  the  war  alone. 
She  prooeeded  very  slowly.  It  was  not  until  July  23 
that  Admiral  Bonet-Willaumei  received  the  command  of 
a  so-called  Baltic  fleet,  consisting  of  fourteen  iron-olad 
IKgates  and  a  number  of  minor  vessels  suited  for  shallow 
waters;  which  fleet  was  destined  to  be  followed  by  a  trans- 
port fleet  under  Admiral  de  la  Ronoiire  le  Noury,  with  30,000 
troops.  And  when  he  arrived  at  Cherbourg  to  entor  on  his 
eommandorship  he  found  that  not  only  was  yie  number 
of  the  ships  short,  but  even  pei*«onN«{  and  maUriel  were 
wanting.  On  July  24  he  had  to  go  to  the  Baltio  with 
seven  fi'igates  and  one  corvette,  in  order  not  to  lie  wholly 
idle.  He  went  to  the  Boiind,  returned  then  to  the  gulf  of 
Jade,  but  saw  nothing  of  the  German  fleet,  and  prooeeded  to 
the  Baltio.  He  accomplished  no  results,  however — especially 
none  in  Denmark,  as  Napoleon  did  not  send  an  ambassador 
to  the  king  until  after  the  declaration  of  war,  and  the  eflbrts 
of  the  duke  of  Cadoro  were  paralysed  by  the  eonnteraotion 
of  England  and  Russia  and  the  news  of  the  battles  of 
VSrth  and  Saarbrilcken.  Along  the  ooast  nothing  of  im- 
portance was  eS'eoted ;  the  decision  was  to  be  made  on  the 
Frenoh-Oerman  boundary.  But  here,  too,  a  singular  con- 
trast showed  itself  between  the  actual  military  operations 
and  the  haughty  haste  of  the  diplomatic  preliminaries. 
If  ITapoleon  had  ever  had  a  plan  of  operations,  he  was 
soon  compelled  to  give  it  up  on  account  of  the  state  of  his 
army  and  the  attitude  of  Bouthern  Oermany.  It  cannot 
be  doubted  that  even  Irafore  the  first  battles  were  fought  • 
complete  lack  of  plan  and  decision  reigned  at  the  French 
head-quarters.  On  July  14  the  reserve  was  called  in,  but 
while  the  greatest  exertions  were  made  to  eolleet  a  strong 
force  on  the  Oorman  frontier,  the  bad  organisation  of  the 
army  and  the  defective  system  of  its  mobilisation  eansed 
an  indescribable  confusion  in  all  military  branches  and  on 
all  the  railways  and  at  the  d£pSts. 

The  chief  defects  of  the  organisation  proved  to  bo  the 
division  of  each  army  corps  into  small  Dodies  of  troops 
scattered  over  the  communes,  and  the  accumulation  of  the 
material  of  war  at  a  few  isolated  points.  The  whole  formed 
one  mass  of  confusion.  The  chief  defect  of  the  mobilisa- 
tion consisted  in  sending  the  regiments  to  the  frontier  bo- 
fore  they  bad  received  their  reserve  and  material,  so  that 
they  had  to  aooomplish  their  equipment  far  from  their 
quarters  and  in  the  midst  of  the  whole  mass  of  troops.  To 
all  this  was  added  the  fact  that  the  actual  strength  of  each 
single  body  of  troops  fell  very  much  short  of  the  amount 
which  Le  Bcenf  had  fignred  out  on  paper,  and  in  which 
the  emperor  had  trusted.  The  whole  force  whioh  on  the 
French  side  was  ranged  in  the  front  line — that  in,  all  the 
eorps  which  were  ready  for  battle  at  the  end  of  July  and 
in  the  beginning  of  August — numbered  hardly  more  than 
2S0,000  men.  And  this  force,  moreover,  was  dispersed  in 
the  following  manner:  Ist  corps,  37,440  men  and  120  guns, 
under  MacMahon,  was  at  Strasburg ;  next  to  it  was  the  5th 
corps,  28,080  men  and  90  guns,  under  De  Failly,  at  Bitsch  ; 
to  me  left,  opposite  Saarbrilcken,  was  the  2d  corps,  28,080 
men  and  90  guns,  under  Frossard ;  the  3d  corps,  forming 
the  reserve  of  the  2d,  37,440  men  and  120  guns,  was  at  Meti, 
under  Basaine ;  and  to  the  left  of  this,  at  Diedenbof  (Thion- 
ville),  was  the  4th,  28,080  men  and  90  guns,  under  L'Ad- 
mirault.  The  8th  corps,  37,440  men  and  120  guns,  under 
Canrobert,  was  concentrated  at  Ch&lons ;  the  guard,  17,280 
men  and  72  guns,  under  Bourbaki,  at  Nancy ;  and  the  7th 
corps,  27,360  men  and  90  guns,  nnder  Douay,  at  Belfort. 
Napoleon  later  on  asserted  that  this  arrangement  was  based 
on  the  idea  of  forming  a  strong  army  at  Strasburg  to  push 
rapidly  forward  toward  the  Main.  Be  this  as  it  may,  it  is 
oortain  that  the  corps  stood  too  far  apart  when  the  fight 
began,  to  give  each  other  suflioient  support. 

In  Oermany  the  state  of  affairs  showed  quite  another  as- 
pect. Even  the  mobilisation  of  the  army  exhibited  a  su- 
periority, which  later  on  became  evident  also  in  its  strategic 
and  tactical  management.     It  was  decided,  although  an 


ferent  army  oorpa  should  be  put  in  complete  war-trim  in 
their  garriaoni,  while  small  bodies  of  troops  should  try,  by 
elever  operations  on  the  frontier,  to  produce  an  impression 
of  their  being  strong  corps.  The  plan  suocaeded  completely. 
The  French  were  deceived  with  respect  to  the  strength  of 
the  Qerman  garrisons  along  the  frontier,  and  in  the  Isst 
week  of  July  three  powerful  armies  were  formed,  undis- 
tnrbed,  at  Goblens,  Ments,  and  Mannheim.  The  first  army, 
under  Oen.  von  Steinmets,  numbered  61,000  men  and  180 
guns,  and  consisted  of  the  7th  army  corps  nnder  Von  Zas- 
trow,  the  8th  under  Von  Odben,  and  the  lot  and  3d  divis- 
ions of  cavalry.  It  formed  the  right  wing,  with  Coblents 
for  its  head-quarters.  The  seeond  army,  under  Prince 
Frederick  Charles  of  Prussia,  numbered  206,000  men  with 
&34gnns,  and  consisted  of  the  guard,  nnder  Pnnce  August 
of  Wiirtemberg ;  the  3d  and  4th  army  corps,  nnder  Von  Al- 
vensleben ;  the  9tb,  nnder  Von  Manstein ;  the  10th,  under 
Von  Voigts-Rhets ;  the  12th,  under  the  crown  prince  of 
Saxony ;  and  the  6th  and  6th  divisions  of  cavalry .  It  formed 
the  centre,  with  its  head-quarters  in  Ments.  The  third 
army,  nnder  the  orown  prince  of  Prussia,  numbered  180,000 
man,  with  480  guns,  and  consisted  of  the  6th  army  corps, 
nnder  Von  Kirohbaoh,  the  11th,  under  Von  Bose,  the  2d 
and  4th  divisions  of  oavalry,  the  1st  and  2d  Bavarian  army 
corps,  nnder  the  generals  Von  der  Tann  and  Von  Ilart- 
mann,  and  the  eombinod  corps  of  Wiirtemberg  ond  Baden, 
under  Von  Werder.  Thus,  the  foroe  of  the  first  line  amount- 
ed to  447,000  men,  with  1194  guns.  The  Oth  army  corps, 
under  Von  TUmpling,  the  1st,  nnder  Von  Hanteuflol,  the 
2d,  under  Von  Fransecky,  the  17th  division  of  infantry  and 
the  17th  brigade  of  cavalry,  were  in  Silesia,  around  Ber- 
lin, and  in  Sleswick-Holstein,  to  meet  any  attack  by  Aus- 
tria or  Denmark ;  and  the  whole  country  was  divided  into 
governments,  in  which  experienced  generals  were  at  the 
head  of  the  reserve  and  the  troops  of  Uie  second  call.  The 
eommander-ln-ehief  was  King  William  of  Prussia,  and 
his  chief  of  staff  was  Oen.  von  Moltke.  In  his  suite  were 
the  chancellor.  Count  Bismarok,  the  minister  of  war.  Von 
Roon,  and  the  quartermaster-general.  Von  Podbielski. 
The  oommander4n-obief  of  the  French  army  was  Na- 
poleon III. 

On  July  30  the  strategical  evolution  of  the  Oerman  army 
on  the  Rhine  was  finished,  and  the  march  toward  thb  French 
frontier,  which  as  yet  the  French  had  not  crossed,  began. 
On  July  28,  Napoleon  arrived  at  Mats  with  bis  son,  while 
the  empress  Eugenie  remained  in  Paris  at  the  head  of  a  re- 
gency. Napoleon  was  wavering  and  doubtful  concerning 
the  success  of  the  war,  and  his  chief  of  etas',  Le  Boenf, 
showed  himself  as  incompetent  to  lead  an  army  as  to  organ- 
ise one.  Under  the  painful  feeling  of  having  entered  on 
an  undertaking  too  great  for  his  strength.  Napoleon  issued, 
on  the  day  of  his  arrival,  a  proclamation  to  the  army  which 
did  not  satisfy  the  soldiers,  as  it  spoke  of  the  toils  of  a  long 
campaign,  and  they  already  felt  nneasy  on  account  of  the 
general  inactivity  and  the  many  contradictory  dispositions. 
Several  days  passed  away,  with  indifferent  marches  and 
counter-marahes  on  the  left  wing,  until  at  last  (Aug.  2)  the 
corps  of  Frossard  made  a  real  attack  on  the  Prussian  posi- 
tion at  Saarbrilcken  in  pnsenoe  of  the  emperor  and  his  son. 
The  Prussians  had  as  yet  no  reserve,  and  their  whole  force 
consisted  only  of  one  battalion  and  some  squadrons.  After 
protracted  firing  they  retreated ;  Frossard  occupied  Saar- 
brilcken, and  the  emperor  hastened  to  send  a  brilliant 
report  of  victory  to  Paris,  in  which  he  mentioned  the 
bravery  of  bis  son.  On  the  same  day  King  Wilhelm  ar- 
rived at  Hents,  and  from  that  moment  the  serions  and  sys- 
tematic manner  in  which  the  Qermans  oonducted  the  war 
led  to  decisive  encounters. 

The  armies  bad  now  approached  very  near  to  the  frontier, 
the  left  wing,  the  third  army,  nearest.  On  Aug.  4  the 
crown  prince  of  Prussia  gave  orders  to  pass  through  the 
forests  of  Bien  by  four  different  roads,  and  to  throw  back 
the  enemy  wherever  he  should  be  met.  This  blow  was  di- 
rected against  the  corps  of  Marshal  MacMahon,  who  had 
been  compelled  to  occupy  a  position  very  mnch  soattered, 
in  order  to  watch  and  secure  all  important  points.  His  2d 
division,  under  Oen.  Douay,  was  at  Weissenbnrg,  the  Ist, 
nnder  Oen.  Duorot,  to  the  S.  of  Wiirth,  and  the  rest  of 
the  corps  at  Strasburg,  while  the  cavalry  was  widely  spread 
in  order  to  cover  the  whole  sweep  between  the  Rhine  and 
the  Voeges.  Gen.  Donay,  who  was  nearest  to  the  threatened 
point,  heard  of  the  approach  of  the  enemy  Aug.  3,  in  the 
evening,  but  only  in  an  indefinite  way.  He  reported  to 
Ducrot,  and  received  orders  to  take  up  the  battle  if  it  were 
offered.  The  German  attack  was  made  earlier  and  more 
foreibly  than  Donay  expeoted.  The  firing  between  the 
French  outposts  and  the  German  vanguard  i>egan  at  9) 
A.  H.  (Aug.  4).  Large  masses  of  the  artillery  and  in- 
fantry of  the  third  army  soon  drew  up,  and  the  attack  was 
made  with  such  force  as  to  make  resistance  impossible. 
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with  great  lots  and  in  wild  disorder.  (  WtluenbHrg.)  As 
spon  as  the  news  of  this  defeat  reached  Marshal  MaoMahon 
be  determined  to  throw  immediately  all  disposable  troops 
against  the  enemy.  As  he  could  add  only  one  division  of 
the  7th  corps  to  his  own,  he  oould  not  reckon  on  meeting 
the  crown  prinoe  with  more  than  50,n00  men.  Nerertho- 
less,  he  determined  to  make  head  against  the  superior  force, 
and  chose  a  very  good  position  at  Worth.  On  Aug.  5  the 
erown  prinoe  advanced  to  Suls,  with  the  5th  and  Ilth  army 
corps  in  the  centre,  on  the  road  to  Hagenau,  the  Bavarians 
to  the  right,  the  WUrtemberg-Baden  corps  to  the  left.  In 
the  night  his  head-quarters  were  at  Suli ;  the  corps  stood 
at  Lembach,  Ingolsheim,  Preuschdorf,  Suls,  Aschbach, 
Schoenenbnrg,  and  Sahl,  'So  dispositions  for  attack  were 
made  the  next  day,  as  it  was  not  Intended  to  give  battle 
that  day.  On  Aug.  5,  MacMahon  occnpied  the  position  at 
'Worth ;  the  division  Dumeanil  of  the  7tn  corps  was  coming. 
He  expected  the  corps  of  Failly,  which  the  emperor  had 
placed  at  his  disposal,  to  arrive  the  next  day.  At  daybreak  on 
the  6th  small  skirmishes  arose  between  the  outposts,  which, 
•gainst  the  wishes  of  the  commanders,  grew  into  a  general 
light  at  9  A.  M.  The  larger  part  of  the  German  corps  was 
still  far  off.  The  French  fought  bravely,  and  they  were 
well  led.  They  made  several  assaults,  and  up  to  1  p.  M.  the 
battle  was  undecided.  But  at  that  time  the  whole  Oermon 
force  had  come  up,  and  the  decision  began  to  appear.  The 
fight  about  the  village  of  Froschweiler  formed  the  crisis 
of  the  bloody  battle.  After  several  furious  assaults,  es- 
pecially by  the  cavalry,  MacMahon  had  to  yield  to  the 
press  of  the  German  columns,  and  when  at  3^  p.  ».  he  gave 
np  Froschweiler  the  battle  was  ended.  The  French  fled 
to*  the  monntains  in  utter  confusion  and  consternation. 
Only  the  division  of  Ouyot  de  Lespart,  which  had  just 
arrived,  and  which  was  all  the  support  the  marshal  received 
from  the  5th  onrps  at  Bitseh,  met  the  enemy  and  stopped 
the  pursuit.  (  WSrlh.) 

Tnis  decided  victory,  which  left  SOOO  prisoners  (among 
whom  were  100  officers),  2  eagles,  6  mitrailleuses,  and  35 
guns  in  the  hands  of  the  Germans,  was  of  great  oonse- 
qnenee,  both  in  military  and  political  respects.  The  news 
that  the  flower  of  the  Frencn  army,  the  African  troops, 
I  Duder  the  best  general,  had  been  completely  vanquished, 
[  fllled  all  Germany  with  proud  confidence,  and  destroyed 
every  hope  of  alliance  which  Napoleon  still  might  enter- 
tain. And  the  French  were  defeated  on  the  same  day  not 
only  on  the  right,  bat  also  on  the  left  wing,  at  Saarbrllck. 
The  corps  of  Frossard,  whioh  on  the  2d  had  made  the 
rather  theatrical  assault  on  Saarbrilck,  retired,  on  hear- 
ing of  the  defeat  at  Weissenburg,  into  a  firm  position  be- 
tween Forbaoh  and  Saarbruok,  on  the  heights  of  Spei- 
ehem.  Napoleon  had  returned  to  Meti.  The  corps  situ- 
ated between  Meti  and  the  frontier  were  distributed  with- 
out plan,  and  pushed  to  and  fro  to  no  purpose.  On  the  day 
of  the  battle  at  WiSrth  the  flanks  of  the  first  and  second 
army  approached  the  frontier.  The  7th  army  corps  was  to 
advance  to  the  Saar;  the  vanguard  of  the  second  army 
stood  near  Saargemiind.  An  attack  on  the  corps  of  Fros- 
sard was  not  yet  intended.  But  when  the  cavalry  division 
(Rheinbaben)  of  the  first  army  reported  that,  contrary  to 
expectation,  the  enemy  had  retreated  to  the  heights  of  Spei- 
ehem,  Qen.  von  Zastrow  ordered  this  position  to  be  recon- 
noitred; and  whon  the  14tb  division  advanced  beyond 
SaarbrSck  (Aug.  6),  a  skirmish  began  with  some  ad- 
vanced bodies  of  French  troops.  The  fight  grew  hot,  and 
could  not  be  broken  off.  The  French  were  driven  from  the 
ground  in  front  of  their  position,  and  although  neither 
Gen.  Ton  Steinmetx  nor  Zastrow  had  ordered  it,  both  the 
brigades  advanced  from  two  sides  against  the  front  of  the 
!  immensely  strong  position.  The  battle  was  fought  on  the 
German  side  with  great  boldness,  but  it  caused  a  heavy 
loss,  and  on  account  of  the  weakness  of  the  assailants  it 
lasted  several  hours  without  bringing  any  decisive  result 
The  14th  division  received  so  much  reinforcement  from  the 
8th  and  3d  army  corps,  parts  of  which  hurried  to  the  place 
on  hearing  the  cannonade,  that  it  could  hold  the  ground 
which  it  had  gained  in  the  beginning.  Bat  the  battle  was 
not  decided  until  the  13th  division,  advancing  from  ^'iflfc- 
lingen  on  Forbach.  threatened  the  French  on  their  loft 
wing  and  rear.  About  9  p.  H.  they  retreated  to  Blittcrs- 
dorf.  (Saarbrllck.)  On  both  sides  the  battle  was  fought 
with  the  greatest  exasperation,  and  the  losses  were  enor- 
mous ;  each  army  reckoned  about  4000  dead  and  wounded. 
But  the  result  had  a  very  bad  influence  on  the  French 
army.  While  on  the  German  side  the  different  divisions 
snpported  each  other  to  the  utmost,  and  without  any  pre- 
vious agreement,  the  French  felt  that  their  generals  lacked 
spontaneous  energy.  The  corps  of  Frossard  oonld  as  well 
have  been  reinforced  as  the  German  division.  Marshal 
Baxaine  was  only  5  miles  away  from  the  battle-field,  and 
the  din  of  the  battle  could  be  heard  by  him  distinctly.  Thus, 
both  the  wings  of  the  French  army  were  completely  defeated. 


the  2d  as  well  as  the  1st  corps ;  the  original  position  could 
not  be  held  any  longer ;  the  whole  force  fell  back. 

The  defeat  in  the  field  caused  an  immense  reaction  politi- 
cally. Paris  dreamt  of  nothing  but  victory.  On  the  very 
day  when  Iwth  battles  were  lost,  a  false  rumor  had  spread 
that  the  Pmssians  were  totally  defeated,  Prince  Frederick 
Charles  taken  prisoner,  and  Landau  occnpied.  Paris  was 
greatly  excited.  But  soon  the  news  was  contradicted,  the 
excitement  suddenly  changed,  and  on  the  7th  the  regency 
was  compelled  to  employ  extraordinary  measures  of  mo- 
bilisation. The  empress  issued  a  proclamation  in  which 
the  defeat  was  ooknowledgcd,  and  firmness  and  order  were 
urgently  entreated.  The  noting  minister  of  war  presented 
a  decree  which  asked  for  the  enrolment  of  all  active  eitisens 
between  30  and  40  years  of  age  in  the  stationary  national 
guard,  the  cmplojrment  of  the  national  guard  of  Paris  in  the 
defence  of  the  capital,  and  the  enlistment  of  all  eitisens  un- 
der 30  years  of  age  into  the  active  national  guard.  Besides 
the  department  of  Seine,  the  military  districts  of  Lille,  Cht- 
lons,  Strasburg,  and  Lyon  were  on  Aug.  8  declared  in  a 
state  of  siege,  and  the  representative  assembly  was  called  to 
meet  on  the  next  day.  The  official  Journal  of  the  8th  gave 
a  picture  of  the  reigning  despair;  it  besought  all  the  peo- 
ples of  Europe  to  stand  by  France.  On  the  9th  the  repre- 
sentative assembly  eommcnood  its  sittings,  and  in  the  Corps 
L6gislatif  <i  real  storm  arose  against  the  ministry  of  Olli- 
vier.  The  ministry  was  compelled  to  give  in  its  resignik- 
tion,  and  Gen.  Cousin  de  Montauban,  Count  do  PaliKao, 
was  requested  by  the  empress  to  form  a  new  cabinet,  in> 
which  he  himself  held  the  ministry  of  war.  Admiral  Ri- 
ganlt  de  Qcnouilly  that  of  the  navy,  and  Prince  la  Tour 
d'Auvergno  that  of  foreign  affairs.  All  unmarried  men  be- 
tween 25  and  35  years  of  age,  who  before  had  been  legally 
fn»  of  military  service,  and  widowers  without  children, 
were  now  called  in,  unless  already  enrolled  in  the  national 
guard.  Companies  of  volunteers  were  also  to  bo  formed. 
The  regency  oonsidored  necessary  even  the  barbarous  meas- 
ure of  expelling  all  Germans  living  in  France. 

Meanwhile,  the  military  position  of  the  two  armies  formed 
Itself  in  the  following  manner.  The  effect  of  the  defeats  of 
Aug.  4  and  8  was  that,  without  any  definite  plan  for  the 
continuation  of  the  defensive  war,  all  the  French  corps, 
oonglomerated  into  two  large  masses,  retreated  along  the 
line  of  the  Moselle.  Two  different  armies  were  thns  formed 
— the  army  of  Mets,  generally  called  the  Rhine  army,  and 
the  army  of  Chftlons.  The  former  consisted  of  the  2d,  3d, 
4th,  and  6th  corps  and  the  imperial  guard ;  the  latter  of 
the  Ist,  5th,  and  7th  corps,  to  which  was  added  the  12th 
corps,  formed  later  on.  The  commander-in-chief  of  the 
Rhine  army  was  Marshal  Baxaine  from  Aug.  12 ;  under  the 
moral  pressure  of  his  own  incompetency  and  the  general 
contempt,  the  emperor  himself  drew  back.  MacMahon 
commanded  the  army  of  Chftlons. 

Meanwhile,  the  German  armies  streamed  over  the  iVon- 
tior  into  France,  pursuing  the  advantages  alraady  gained. 
Wheeling  around  to  the  right,  the  first  army  proceeded 
very  slowly,  the  third  very  rapidly.  Advancing  two  days' 
maroh  in  front  of  the  main  body,  the  cavalry  divisions 
formed  a  line  of  observation.  The  crown  prinoe  marched 
his  army  in  five  separate  columns  through  the  Vosges,  in 
spite  of  the  fortresses  of  Bitseh,  Lichtenberg,  Ltltielstein, 
and  Pfalxburg,  which  should  have  stopped  the  passage ; 
the  division  of  Baden  he  sent  to  besiege  Strasburg.  The 
three  armies  then  crossed  the  plateau  of  Lorraine  without 
resistance,  the  first  taking  the  direction  towards  Mots,  the 
second  towards  Pont-i-Mousson,  and  the  third  towards 
Nancy.  On  Aug.  13  the  royal  head-quarters  were  in  the 
castle  of  Horny,  15  miles  from  Mett.  The  first  army,  to 
whioh  the  1st  corps  and  the  1st  cavalry  division  had  been 
added,  stood  on  the  14th,  at  noon,  on  the  line  of  St.-Barbe- 
Frontigny,  with  its  outposts  5  miles  ttom  Meti,  and  in  im- 
mediate contact  with  the  enemy;  the  second  army  began 
at  the  same  time  to  cross  the  Moselle  at  Pont-il-Mousson ; 
the  third  approached  Nancy  with  its  main  body.  It  was 
believed  that  the  Rhine  army  would  give  battle  at  Mets 
on  the  15th  (the  Napoleon  day),  but  it  looked  singular 
that  the  French  did  not  occupy  the  Moselle  line  in  its 
whole  length,  but  allowed  themselves  to  be  flanked  by  the 
second  army  at  Pont-&-Mous8on.  Under  these  circum- 
stances the  king  ordered  that  the  flrst  and  second  armies 
should  remain  in  close  connection,  in  order  to  receive  battle 
on  the  right  bank  of  the  Moselle,  but  that  one  part  of  the 
second  army  should  try,  at  the  same  time,  to  get  into  the 
rear  of  the  army  at  Metz  and  cut  off  its  retreat  to  Paris. 
The  third  army  was  employed  to  seouro  this  movement 
from  any  attack  by  MaoMahon. 

On  the  French  side  the  greatest  cooftasion  prevailed. 
When  Basaine  became  commander-in-chief  instead  of  the 
omperor,  Garras  took  the  place  of  Le  Bceuf  as  chief  of  staff, 
but  he  was  perhaps  even  more  incompetent  than  his  prede- 
cessor.   A  conncll  of  war  was  held  on  the  13th,  and  deter- 
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mined  that  the  army,  whioh  was  encamped  entitely  on  the 
right  bank  of  the  Moselle,  and  under  the  protection  of  the 

fans  of  Metx,  should  retreat  on  the  next  day  to  Verdun. 
larly  on  the  14th  the  retreat  began.  It  took  place  through 
the  fortress  and  on  the  left  bank,  but  vas  effected  very 
slowly.  As  soon  as  the  oommander  of  the  Qerman  outposts, 
M^j.-Qon.  von  Qolts,  observed  the  enemy's  movements  in 
the  afternoon,  he  advanced  his  brigade  immediately  and 
attacked.  His  purpose  of  keeping  the  French  back  and 
effecting  a  postponement  of  the  retreat  snoceeded  complete- 
ly. By  the  French  larger  and  larger  bodies  were  opposed 
to  the  attack  of  the  Germans,  whose  mass  also  increased 
with  every  hour,  and  a  real  battle  developed — the  battle  at 
Conrcelles — in  which  on  the  Oerman  side  the  1st  and  7th 
corps,  and  on  the  French  the  3d  and  a  part  of  the  4th,  par- 
ticipated. It  was  very  bloody ;  the  French  lost  about  iOOO 
men,  the  Germans  about  5000 ;  but  the  latter  were  victor- 
ious, and  pursued  the  enemy  to  the  glacis  of  the  fortress. 
The  whole  next  day  (Aug.  15)  yfoA  entirely  lost  to  the 
French ;  they  remained  in  Meti  and  on  the  left  bank  of 
the  Hosello,  repairing  the  losses  of  the  last  battle. 

To  the  Germans,  on  the  contrary,  the  day  was  immensely 
valuable ;  it  gave  the  second  army  time  to  approach  the 
enemy's  line  of  retreat.  Only  the  1st  army  corps  remained 
to  watoh  Meti  from  the  E. ;  the  7th  and  8th  were  pushed 
near  to  the  Moselle,  S.  of  Mets,  and  the  whole  second  army 
was  to  try  to  reach,  as  rapidly  as  possible,  the  road  from 
Motz  to  Verdun.  This  operation  was  very  difficult  to  effect. 
,The  whole  course  of  the  Moselle  from  Meti  to  Frouard  is 
very  winding,  and  is  hemmed  in  by  abrupt  and  forest- 
clad  hills,  which  present  formidable  obstacles  to  the  mov- 
ing columns  of  a  large  army.  Only  two  stationaiy  bridge*, 
at  Pont-&-Mousson  and  at  Nov£ant,  lead  across  the  river, 
which  rushes  through  a  narrow  valley.  The  mountains  of 
the  Moselle  are  narrow,  on  the  right  bank  rising  to  the 
height  of  1000  feet,  and  with  only  a  few  difficult  side-val- 
leys at  Corny,  Arry,  and  Chambley ;  to  the  S.  of  Pont-)l- 
Mousson  they  became  broader  and  higher,  and  are  cut  by 
valleys  which  lead  to  Dienlouard  and  Marbache.  On  the 
left  bank  the  mountains  are  more  abrupt,  several  hundred 
feet  higher,  and  have  an  average  breadth  of  5  miles.  They 
•lope  gently  down  to  the  W.,  while  they  break  off  precipi- 
tously toward  the  river.  Only  a  few  narrow  defiles  lead  to 
the  N.  W.  from  the  Moselle  to  the  road  between  Mets  and 
Verdun.  N.  of  Pont-il-Housson  are  only  the  two  valleys  in 
whioh  Gone  and  Orville  are  situated.  Thus,  in  order  to 
approach  the  French  line  of  retreat  without  incurring  too 
many  stoppages  and  too  much  confusion,  the  army  had  to 
take  a  circuitous  course — first  to  the  S.  and  S.  W.,  and 
then,  wheeling  round,  to  the  If.  between  the  mountains  of 
the  Moselle  and  the  Mouse.  This  operation  was  effected 
by  Prince  Frederick  Charles  during  the  15th  and  16th  of 
August.  Only  one  corps,  however,  the  3d,  under  Lieut. - 
Gen.  von  Alvensleben,  and  the  5th  and  6th  cavalry  divis- 
ions, had  reached  far  enough  on  the  morning  of  the  16th  to 
surprise  the  retreating  army  of  the  enemy.  Thus,  this 
mall  force  had  a  task  of  the  greatest  importance  and  diffl- 
oolty.  Bauine  had  ordered  that  the  retreat  should  begin 
on  the  morning  of  the  16th,  and  take  place  along  both  the 
roads  leading  to  Verdun ;  but  the  slowness  with  which  the 
park  and  train  columns  were  developed,  and  the  delay 
caused  by  the  participation  of  the  3d  and  4th  corps  in  the 
battle  of  Couroellos,  prevented  the  army  from  effecting  the 
march  with  due  celerity  and  order.  Napoleon  had  already 
left  it  under  a  strong  escort.  Baiaine  expected  an  attack, 
but  be  had  no  idea  of  its  direction  or  of  its  purpose.  At 
B|  A.  H.  the  French  outposts  on  the  plateau  of  Vionville 
noticed  the  approach  of  the  enemy,  and  almost  immedi- 
ately after  the  German  regiments  of  cavalry  fell  on  the 
bivouacs  of  the  French  cavalry,  whioh  were  situated  to  the 
B.  of  the  great  road.  The  attack  caused  in  the  first  mo- 
ment a  great  confusion,  but  in  the  next  the  French  corps 
took  energetic  measures  of  defence.  In  tactical  respects 
the  French  army  had  many  advantages  over  the  German, 
but  its  strategical  position  was  desperate.  Even  if  it  suc- 
ceeded in  defeating  completely  the  present  attack,  it  would 
still  eontinue  to  be  exposed  during  its  whole  march  to  new 
attacks  by  the  rest  of  the  Qerman  army,  whioh  pushed  for- 
ward in  larger  and  larger  corves.  It  did  not  succeed,  how- 
over,  in  defeating  its  first  enemy.  The  3d  corps  was  suf- 
ficient to  stop  the  retreat.  Marshal  Basaine  showed  himself 
in  this  difficult  position  an  incompetent  commander.  He 
knew  not  whether  to  proceed  or  retreat ;  he  did  not  under- 
stand how  to  deploy  ois  army ;  he  did  not  see  whether  he 
was  most  threatened  on  the  left  or  on  the  right  wing.  Thus, 
his  army  remained  crowded  together  in  a  small  space,  and, 
singularly  enongh,  it  held  two  lines  of  retreat — one  to 
Mets,  and  one  to  Verdun.  Nevertheless,  at  several  points 
the  French  troops  gained  advantages.  They  succeeded  in 
checking,  and  partially  repelling,  the  3d  corps  and  the  re- 
inforcement which  first  arrived,  the  10th  corps.     Between 


2  and  3  p.  m.  the  French  front  had  turned  toward  the  S. 
and  threatened  to  flank  the  German  left.  The  fight  wa* 
continued  till  night  came,  and  the  darkness  ended  it  with- 
out any  decisive  result.  Both  armies  bivouacked  during 
the  night  in  their  positions. 

This  battle  (  rioiin72e)  was  comparatively  the  most  bloody 
in  the  whole  war.  On  the  French  side  120,000  men,  on  (he 
Gkrman  60,000,  were  under  fire.  The  loss  on  eaoh  side 
comprised  about  16,000  men,  dead  and  wounded.  But  it 
frustrated  the  intended  retreat  to  Verdun,  and  compelled 
Baiaine  to  remain  at  Metx.  On  the  1 7th  ho  went  back  to 
the  heights  which  extend  from  St.-Privat  to  Rozerieulles, 
and  took  up  a  defensive  position.  On  the  German  side  it 
was  determined  to  wait  for  the  arrival  of  the  corps  still  on 
the  march,  and  then  to  push  forward  in  a  northern  direc- 
tion, in  order  to  prevent  any  attempt  at  retreat.  The  king 
arrived  at  Oorze  on  Aug.  ^17,  at  6  A.  M.,  and  inspected  the 
battle-field.  After  ascertaining  that  the  Frencn  had  left 
their  positions,  he  made  thfongh  Von  Moltke  a  new  dispo- 
sition, acoording  to  which  the  second  army  should  advance 
on  the  18th  at  5  a.  h.  to  Echelons,  between  Ville-snr-Iron 
and  Retonville,  while  the  7th  and  8th  corps  should  meet 
any  attack  on  the  right  wing  of  this  army  from  Mets. 
These  operations  were  effected  on  Aug.  18  with  accuracy, 
and  at  10  A.  K.  it  was  ascertained  with  certainty  that  the 
enemy  did  not  retreat,  but  occupied  a  position  W.  of  Mets, 
with  his  front  facing  W.  The  German  attack  was  planned 
accordingly:  the  right  wing  was  to  first  engage  the  enemy, 
then  the  centre  should  attack,  and  at  last  the  left  wing  was 
to  strike  a  decisive  blow  by  its  pressure  on  the  right  flank 
of  the  French  army.  And  thus  the  battle  was  carried  out. 
(Oravclotte.)  The  right  wing,  consisting  of  the  7lh  and 
8th  corps,  and  the  centre,  consisting  of  the  8th  and  3d 
corps,  fought  in  front,  and  held  the  enemy  engaged,  with- 
out pressing  him  too  hard,  until  the  left  wing,  consisting 
of  the  Prussian  guards  and  the  Saxons,  could  surround 
the  right  wing  of  the  enemy.  The  decisive  point  of  the 
battle  was  St.-Privat.  Here  the  circuit  of  the  Baxons 
forced  the  French  to  yield  at  7  P.  H.  On  the  French  left 
wing  the  Iwttle  lasted  still  longer ;  the  victory  was  gained 
here  by  the  arrival  of  the  2d  German  army  corps.  The 
losses  were  very  heavy.  The  French,  numbering  about 
140,000  men,  lost  609  officers  and  11,605  men ;  the  Germans, 
numbering  211,000  men,  lost  804  officers  and  10,658  men. 
The  result  of  the  battle  was  that  the  French  army  was 
shut  up  in  the  fortress  of  Meti  under  such  circnmstanccs 
that  army  and  fortress  paralyzed  each  other.  As  tbe  army 
was  much  too  large  for  a  garrison  of  the  fortress,  it  would 
soon  use  up  the  provisions,  and  then  the  fortress  would  have 
to  capitulate  with  the  army.  Calculating  thus,  the  German 
commander-in-chief  orderad  the  investment  of  Metz,  and 
disposed  of  the  first  and  second  army,  under  the  command  of 
Prince  Frederick  Charles,  for  this  purpose.  From  this  force, 
however,  tbe  4th  and  I2th  corps,  the  guards,  and  tbe  Sth 
and  6th  cavalry  divisions  were  separated  and  formed  into 
a  fourth  army,  under  the  command  of  the  crown  prince  of 
Saxony,  who  was  now  to  push  forward  towards  Paris,  to- 
gether with  tbe  crown  prince  of  Prussia  and  the  third  army. 
Where  the  army  of  Ch&Ions  was,  nobody  knew,  but  it  was 
expected  to  be  found  somewhere  on  the  way  to  Paris.  On 
the  French  side  the  first  plan  was  that  the  army  of  ChUons 
should  retreat  to  Paris,  but  the  regency  feared  that  the  re- 
turn of  Napoleon,  who  accompanied  this  army,  would  occa- 
sion a  revolution  in  Paris ;  and  it  also  hoped  that  MocMa- 
hon  would  be  able  to  relieve  Bazaine  at  Metz.  For  these 
reasons  Count  Palikao  ordered  Marshal  MocMahon  to  break 
up  ttom  ChUons  with  his  army,  now  numbering  140,000 
men,  and  move  northward  in  a  circuit  around  the  German 
army  towards  Mets.  After  much  opposition  the  marshal, 
as  well  as  the  emperor,  yielded.  MacMahon  had  first  led 
the  army  to  Rheims  (Aug.  21),  but  when  the  regency  per- 
severed in  its  determination  he  broke  up  from  Khoims  on 
the  iHi,  was  at  Bethel  on  the  24th,  and  at  Ch^ne  Po^u- 
leuz  on  the  27th.  But  on  that  day  the  outposts  fell  in  with 
tbe  vanguard  of  the  German  army,  and  a  cavalry  encounter 
ensued  at  Bnuncy.  On  the  25th  the  movements  of  Mac- 
Mahon were  noticed  by  the  Germans,  and  the  third  and 
fourth  armies,  which  were  pushing  forward  to  Paris,  and 
then  in  the  neighborhood  of  Ch&Ions  and  Vitry-Ie-Fran- 
f  ais,  wore  immediately  ordered  to  march  to  the  right.  On 
the  26th  both  armies  wheeled  around  to  the  N,,  and  fol- 
lowed MacMahon  in  forced  marches  in  order  to  plaoe  them- 
selves between  him  and  Meti,  On  the  28th  the  French 
head-quarters  were  at  Stonne,  and  MacMahon  intended  to 
return,  as  he  saw  that  the  Germans  approached  him.  But 
ho  received  from  Paris  the  imperative  order  to  push  for- 
ward, and  he  obeyed.  He  first  thought  of  going  to  Stenay, 
and  firom  that  place  to  Montm6dy,  but  the  Germans  al- 
ready occupied  the  first  town.  They  marched  very  rap- 
idly, while  the  French  army  hod  made  only  60  miles  in  6 
days.     On  the  29th,  MacMahon  removed  his  head-quarters 
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to  Raaconrt,  itnd  the  arm;  began  to  crosa  the  Meiue  at 
Hoaxon. 

MeanwUle,  the  two  OermaQ  armies,  which  wore  drawn 
nearer  together,  and  already  had  adopted  the  plan  of 
preesing  HacMahon  towards  Belgium,  came  in  contaet 
with  the  right  flanic  and  front  of  the  French,  and  by  the 
enoountera  at  Kouart  and  Beanmont  on  the  30th  they  threw 
parte  of  the  French  vanguard  baolt  in  confusion  on  the 
main  body.  On  the  Slst  they  advanced  so  near  to  the 
army  encamping  aroand  S£dan  that  in  the  evening  the 
guards  Stood  at  Carignan,  the  12th  corps  at  Mairy,  the  4th 
at  Hoaion,  the  1st  &iTarian  at  Remilty,  the  2d  Bavarian 
at  Raaoourt,  the  6th  at  Chihirj,  the  llth  at  Donchiry,  the 
WUrtemberg  at  Boutanconrt,  and  the  8th  at  Attigny  and 
Semny.  The  plan  was  to  eontract  this  curve  still  closer  to 
the  French  army  on  the  Ist  of  September,  and  to  attaok 
on  the  2d.  It  was  observed,  however,  that  the  French 
were  in  a  warering  and  uneertain  condition,  so  that  their 
crossing  the  Belgian  frontier  seemed  by  no  means  improb- 
able ;  and  for  this  reason  the  Iting  ordered  the  attooli  on 
the  army  of  HacMahon,  which  was  very  densely  concen- 
trated.around  S£dan,  on  the  next  morning.  During  the 
night  the  WUrtemberg  and  the  llth  corps  crossed  the 
House  at  Dooohiry,  in  order  to  out  the  French  off  from  the 
road  to  iSttiirtt,  The  French  were  in  a  very  bad  situa- 
tion. HacMahon  had  ordered  the  ooncentration  of  his 
army  around  S^dan  in  despair,  for  the  insignificant  fortress 
could  give  no  shelter  to  the  army.  He  formed  his  army 
in  a  half  circle  around  S£dan,  with  the  two  wings  resting 
on  the  Hease,  as  he  might  expect  an  attaclc  from  any 
side ;  but  in  this  position  the  army  had  no  line  of  retreat. 
The  13th  corps,  under  Vinoy,  had  arrived  at  Miziires, 
but  no  communication  could  be  effeoted  with  it.  At  the 
dawn  of  Sept.  1  the  German  army  commenced  its  attaclc 
ISidan),  and  soon  it  grappled  the  French  army,  which  was 
conoentrated  on  a  narrow  space,  in  shape  like  a  pair  of 
tongs.  The  battle  began  nt  Baseilles,  and  drew  E.  of  6i- 
dan  farther  and  farther  to  the  N. ;  on  the  other  side  of  the 
fortress  it  developed  somewhat  later,  but  in  the  same  man- 
ner, nntil  at  last  the  wings  of  the  Oerman  armies  united  on 
the  plateau  of  Illy,  thus  forming  a  circle  which  completely 
snrronnded  the  French.  Already,  in  the  beginning  of  the 
battle,  the  French  army  had  lost  its  eommander-in-ohief. 
HacMahon,  severely  wounded  by  a  splint  from  a  shell, 

£ve  up  the  command  to  Qen.  Onorot,  trom  whom  Wimpf- 
1  reclaimed  it  as  the  senior  officer.  Thus,  the  command 
and  the  plan  changed  several  times.  It  was  the  idea  to 
break  through  the  Qerman  lines  somewhere,  in  order  to 
afford  an  escape  for  the  emperor,  and  he  himself  sought 
for  a  long  time  on  the  battle-field  for  suoh  an  oppor- 
tunity ;  but  the  undertaking  was  evidently  hopeless,  and 
the  army,  aa  its  loader,  had  to  submit  to  its  frightful  fate. 
A  powerful  artilleiy  dashed  its  missiles  from  all  sides  Into 
the  orderless  and  rambling  bodies  of  troops ;  the  shells  fell 
in  great  number,  both  in  the  city  and  on  the  battle-field, 
and,  on  account  of  the  compactness  of  the  French  position, 
every  ball  fonnd  its  man.  As,  at  last,  shortly  after  3  p.  v., 
one  more  large  battery  in  the  Oerman  centre,  at  Fresnois, 
opened  flre  on  the  city  and  caused  a  eonflagration,  offers  to 
eonclnde  a  eapitnlation  were  made  from  the  French  side. 
At  the  same  time,  however,  and  before  he  knew  that  a 
French  officer  with  a  flag  of  tnioe  was  approaching,  the 
king  ordered  the  fire  to  be  suspended,  and  sent  Col.  vonBron- 
sart  to  S^dan  with  a  sammons  to  surrender  the  fortress  and 
the  army.  When  Bronsart  asked  for  the  eommander-in- 
ehief,  he  was,  to  bis  great  surprise,  introduced  to  the  em- 
peror, who,  concerning  the  negotiations  of  capitulation,  re- 
I  ferred  him  to  Qen.  Wimpffen.  Napoleon  then  sent  the 
following  letter  to  the  king :  "  As  I  hare  not  fallen  at  the 
head  of  my  soldiers,  I  surrender  my  sword  to  Your  Uayesty." 
When  this  letter  was  brought  to  the  king  by  Oen.  Reille, 
a^intant-general  to  the  emperor,  the  king  demanded  the 
eapitnlation  of  the  French  army  as  the  first  condition,  and 
I  declared  that  he  then  would  aooept  the  imperial  sword,  and 
charged  the  chancellor  and  his  chief  of  staff  with  the  ne- 
cessary diplomatic  and  military  negotiations. 

The  war  had  arrived  at  a  point  where  the  re-establish- 
ment of  peace  seemed  to  be  possible.  The  situation  was 
so  deeisive  that  it  seemed  necessary  for  France  to  accept 
even  very  hard  conditions.  Yet  there  appeared  to  be  a  dif- 
ference between  the  interests  of  the  French  sovereign  and 
those  of  the  French  nation.  Napoleon  would  not  conclude 
a  peace  which  might  make  his  dynasty  impossible;  and  as 
soon  as  he  ascertained  that  Qermany  would  demand  the 
surrender  of  some  frontier  districts,  he  preferred  to  with- 
draw from  the  direction  of  the  negotiations.  On  the  other 
band,  Germany  could  not  conclude  a  peace  which  would  be 
nothing  but  an  armistice,  and  disappoint  the  just  demands 
of  her  people.  Count  Bismarck  felt  it  his  duty  to  establish 
a  safer  frontier  by  the  annexation  of  the  Frenoh  districts 
in  whieh  the  fortresses  of  Strasbnrg  and  Mets  are  situated. 


and  to  compensate  the  German  people  for  its  immense  sao- 
rifioes  by  recovering  those  ancient  German  countries.  The 
preliminary,  purely  military  negotiations  between  the  gen- 
erals Wimpffen  and  Holtke  were  broken  off  in  the  evening 
of  Sept.  1,  l)eoause  the  former  would  not  consent  to  the 
captivity  of  his  army,  and  Napoleon  was  determined  to 
treat  personally  with  the  chancellor.  Early  on  Sept.  2  a 
conference,  which  lasted  several  hours,  took  place  at 
Douchiry,  in  the  hut  of  a  weaver,  between  the  emperor 
and  Count  Bismarck ;  Moltke  also  participated  now  and 
then.  But  no  agreement  was  arrived  at.  Napoleon  thought 
that  he  could  not  consent  to  the  conditions  of  peace  which 
were  offered,  and  he  preferred  to  be  treated  as  a  prisoner 
of  war,  leaving  the  negotiations  of  peace  to  the  regency. 
Thus,  the  purely  military  negotiations  recommenced,  and 
in  the  forenoon  Gen.  Wimpffen  concluded  the  capitulation 
of  S£dan,  by  which  84,433  men,  39  generals,  230  officers  of 
the  staff,  and  2095  subaltern  officers  were  surrendered  into 
German  captivity.  After  the  conclusion  of  the  capitula- 
tion the  king  and  the  captive  emperor  had  a  conversation 
of  a  quarter  of  an  hour  at  the  palace  of  Bellevue.  Na- 
poleon went  through  Belgium  to  the  palace  of  Wilhelms- 
oiJho  at  Cassel,  which  was  designated  as  a  residence  for 
him,  and  the  Frenoh  army  was  sent  to  Cobleni,  Ments, 
and  other  German  fortresses. 

The  news  of  the  catastrophe,  which  arrived  at  Paris  on 
Sept.  4,  caused  an  immense  commotion.  Jules  Favre  and 
his  friends  assailed  the  regency  in  the  Corps  LSgislatif, 
and  demanded  the  deposition  of  the  emperor.  The  tur- 
bulent elements  of  Pans  filled  the  streets  with  tumult  and 
thronged  into  the  hall  of  the  Corps  liSgislatif,  which  assem- 
bly they  dispersed.  The  members  of  the  opposition  then 
assembled  at  the  Httel  de  Ville  and  formed  a  provisional 
government  of  national  defence.  Gen.  Trocbu,  who  hod 
been  governor  of  Paris  since  Aug.  17,  was  elected  presi- 
dent; Jules  Favre,  vice-president;  Ferry,  secretary;  the 
other  members  were  Arago,  CrCmieux,  Gambetts,  Gamier- 
Fagis,  Glais-Bisoin,  Pelletan,  Picard,  Rocbefort,  and  Jules 
Simon.  This  government  determined  immediately  on  the 
abolition  of  the  senate  and  the  Corps  Ligislatif.  At  1  o'clock 
p.  M.  the  empress  left  the  Tuileries  and  fled  to  England. 

The  military  situation  of  France  was  very  bad.  Not  only 
the  army  of  ChUons  was  lost,  but  the  Rhine  army  had  also 
sofferad  considerably.  It  had  tried  to  make  sallies  from 
Mets  Aog.  31  and  Sept.  1  (^oiuen'tfe),  but  the  result  was 
that  it  became  completely  shut  np  in  the  fortress.  The 
French  government  oonnted  on  the  perseverance  of  Basaino, 
and  it  reckoned  that  a  considerable  force  would  be  detained 
before  Mets,  which  the  Germans  would  miss  in  their  further 
progress.  But  It  had  absolutely  no  troops  at  its  disposal 
to  place  against  the  German  army  in  the  field,  and  it  could 
not  prevent  the  enemy  from  laying  siege  to  Paris.  The 
only  nope  was  that  the  new  and  numerous  levies  would  soon 
be  able  to  net  as  real  troops,  and  the  greatest  energy  was 
displayed  in  their  training,  equipment,  and  organization. 
The  task  was  much  facilitated  by  the  importation  of  arms 
and  munitions  from  England  and  America.  Paris — thus 
reckoned  the  French  government — would  hold  out  long 
enough  to  be  relieved  by  the  new  army.  From  the  begin- 
ning of  its  functions  the  government  declared  that  it  would 
carry  on  the  war  to  the  very  last,  and  not  surrender  one 
stone  of  its  fortresses  or  one  inch  of  its  soil. 

To  take  Paris  was  considered  by  the  Germans  as  the 
most  important  task  of  the  war,  and  immediately  after  the 
capitulation  of  S£dan  the  victorious  armies  began  to  move 
towards  the  oapital.  They  pursued  two  parallel  roads, 
and,  arriving  before  Paris,  the  third  army  wheeled  ronnd 
to  the  S.,  so  that  on  Sept.  19  the  investment  of  the  city  was 
complete.  The  idea  was  to  compel  it  to  surrender  by 
starving  it  On  aoconnt  of  its  extent  and  the  number  of 
its  inhabitants,  this  plan  seemed  the  best.  To  attack  it 
was  very  difficult.  It  had  sixteen  strong  forts,  and  numer- 
ous well-built  fortifications  between  and  behind  the  forts. 
The  works  were  mounted  with  very  heavy  ordnance  served 
by  marines,  and  the  large  army  which  was  garrisoned  in 
the  city,  although  not  disciplined  or  organized,  could  bo 
very  dangerous  m  a  flght  on  the  walls  and  in  the  streets. 
This  army  consisted  of  100,000  real  soldiers  —  marching 
regiments,  marines,  gendarmes,  and  fugitives  from  the 
previous  battles;  and  in  addition  100,000 men  of  the  active 
national  guard  of  the  provinces  and  200,000  men  of  the 
national  guard  of  Paris.  The  strength  of  the  besieging 
army  was  only  122,000  infantry  and  24,000  cavalry,  with 
622  oannon.  The  complete  investment  of  Paris,  extend- 
ing over  a  line  of  50  miles,  was  oarried  out  on  Sept.  19, 
after  some  fighting  at  Chfttillon,  Hendon,  Plessis-Pioquet, 
and  Moulins  de  la  Tour.  The  fourth  army  took  position 
to  the  N.  and  E.,  the  third  to  the  B.  and  W. ;  and  the  posi- 
tions were  everywhere  fortified  to  withstand  the  sallies  from 
Paris.  In  order  to  organize  a  resistance  against  the  inra- 
sion  of  the  provinces,  two  members  of  the  provisional  gov- 
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ernment,  Cr^mieuz  and  Olaia-Biioin,  were  sent  to  Toara, 
ftnd  on  Oot  6  they  Were  joined  by  Oambettk,  who  left  Paris 
in  a  balloon.  Thiers  oommcnced  a  tour  to  the  different 
European  courts  to  ask  for  their  intervention,  thoagh  with- 
out any  result. 

Meanwhile,  after  talting  the  fortress  of  Toul  on  Sept  23, 
and  that  of  Strasburg  on  Sept.  27,  the  Qerinana  opened  a 
safe  and  rapid  oommunication  with  Germany,  which  en- 
abled them  to  draw  reserve  troops,  ordnance,  and  other 
requisites  of  war  to  the  army  around  Paris.  On  Oct.  21 
this  army  numbered  202,000  infantry,  33,794  oavalry,  and 
898  guns.  Heavy  cannons  were  still  wanting,  however,  to 
commence  the  bombardment.  At  the  end  of  September, 
Jules  Favre  had  commenced  negotiations  with  Count  Bis- 
marck concerning  an  armistice,  but  they  led  to  nothing,  and 
the  war  was  continued  with  energy.  On  OcL  5,  the  ith 
cavalry  division,  which  was  posted  S.  of  Paris  in  observa- 
tion, noticed  a  French  force  drawing  northward.  It  was 
the  16th  oorps,  under  Qen.  Motterougo,  the  first  rudiment 
of  the  army  of  the  Loire,  now  forming.  An  army  was 
immediately  formed,  under  the  Bavarian  general  von  dcr 
Tann,  consisting  of  the  1st  Bavarian  army  corps,  the  22d 
division,  and  the  2d,  4th,  and  6th  cavalry  divisions,  and 
on  Oct  20  this  army  advanced  from  Paris  against  the 
French.  On  Oot  10,  Oen.  von  der  Tann  met  them  before 
Orleans,  took  3000  prisoners  and  3  guns,  throw  them  back 
on  the  other  side  of  the  Loire,  and  oocupied  Orleans  on  the 
11th.  Qambetta,  the  head  of  the  delegation  at  Tours,  re- 
called De  la  Motterouge,  and  appointed  D'Aurelle  de  Pala- 
dinesin  his  place.  This  general  began  to  organise  a  larger 
army  at  Blois  and  Salbris,  while  Tann  remained  in  Orleans, 
and  only  sent  out  detaohments  to  Ch&teaudun  and  Chartres 
to  disperse  swarms  of  tirailleurs.  On  the  other  sides  of 
Paris  small  encounters  with  newly-formed  bands  took  place 
at  this  time,  and  the  German  army  bad  to  enlarge  its  line 
of  occupation,  S.  to  the  Loire,  W.  to  the  Bare,  If.  to  the 
lines  of  Vernon,  Soarnay,  Breteuil,  Hontdidier,  and  Sois- 
Bons.  The  Parisian  garrison  made  several  sallies — on  Sept, 
23  against  Tillejuif  in  the  S.  and  Le  Bourgot  in  the  S.; 
on  the  30th  against  Villejuif,  Chevilly,  Thiais,  and  Choisy- 
le-Roi;  on  Oct  13  against  Ch&tillon  and  Bagneux;  on 
the  21st  ag.iinst  Malmaiaon  and  Buienval;  and  on  Oct. 
28  the  Parisians  took  Le  Bourget,  from  which  they  were 
expelled,  however,  two  days  afterward.  They  appeared  in 
large  masses  and  fought  well,  but  could  not  compare  with 
the  experienced  and  woll-conduoted  Germans,  and  were 
always  thrown  back  with  heavy  losses. 

In  September  an  obstinate  war  arose  in  the  Vosgcs,  and 
soon  expanded  over  the  departments  of  Vosges,  Haut- 
Rhin,  Haut-SaOne,  Doubs,  Haute-Mame,  Aube,  and  COte 
d'Or.  After  taking  the  fortress  of  Strasburg,  which  was 
commanded  by  Gen.  Uhrich,  Gen.  Werder  moved  towards 
Troyes  and  Chfttillon  with  the  14  th  corps,  consisting  of  23 
battalions,  20  squadrons,  and  72  guns,  and  fought  at  Raon 
I'Ktape,  the  Oignon,  Stus,  and  Cussey  against  Garibaldi's 
corps  and  other  companies  of  volunteers.  At  the  end  of 
October  he  had  conflned  the  enemy  to  Besan^on,  and  took 
np  a  ppsition  of  observation  at  Gray.  On  Oct.  27  an 
importunt  event  took  place ;  Metz  capitulated.  After  the 
unsuccessful  sallies  on  Aug.  31  and  Sept.  1,  Bazaine  kept 
quiet,  and  the  several  sallies  made  after  Sept.  22,  and  made 
with  partial  success,  had  no  other  purpose  than  the  acqui- 
sition of  provisions.  Famine  and  sickness  besot  his  army, 
and  mode  it,  from  the  middle  of  October,  incapable  of  fur- 
ther operations.  The  German  army,  too,  suffered  very 
much  from  its  long  inaction  in  the  wet  weather;  it  had  15 
per  cent.  sick. 

At  last,  Basaine  determined  to  capitulate ;  first  he  tried, 
however,  to  enter  into  political  negotiations.  He  sent  Oen. 
Boyer  to  the  head-quarters  of  the  king  of  Prussia  at  Ver- 
sailles, asking  for  conditions  which  would  give  him  politi- 
cal influenoe.  It  was  in  vain.  He  had  to  conclude  a  purely 
military  capitulation  with  Prince  Frederick  Charles,  by 
which  the  fortress  of  Metz,  with  all  its  stores  of  arras  and 
ammunition  and  an  army  of  180,000  men,  was  surrendered 
to  the  Germans.  All  France  was  filled  with  terror  and  fury, 
and  Gambetta  indulged  in  the  most  vehement  accusations 
against  the  "traitor"  Bazaine.  For  the  Germans  it  now 
became  possible  to  employ  the  first  and  second  army  on 
the  Loire  and  in  the  N. 

Operationt  on  the  Loin. — 'T!\m  French  army  of  the  Loire, 
numbering  about  70,000  men,  with  Oen.  d'Aurelle  de  Pala- 
dines  for  commander-in-chief,  and  consisting  of  the  15th 
oorps,  under  Gen.  Martin  des  Paillires,  and  the  16th  corps, 
under  Gen.  Chanzy,  started  (Nov.  8)  from  Mer,  Suevres, 
and  Marchenoir,  where  it  had  been  stationed  since  Xov.  3, 
and  moved  towards  Orleans,  which  Gen.  Tann  occupied 
with  the  Ist  Bavarian  oorps  and  the  2d  cavalry  division. 
It  was  D'Anrelle's  plan  to  reach  the  road  from  Chtlteaudun 
to  Orleans  on  the  9th,  and  place  himself  between  that  part 


Chartres,  thus  ontting  off  Tann.  Tann,  however,  noticed 
the  manoeuvre,  and  in  the  night  before  the  9th  he  concen- 
trated his  corps  at  Coulmiers  and  called  in  the  troops  at 
Chartres.  On  the  9th  the  battle  of  Coulmiers  took  place, 
in  which  Tann  was  compelled  to  retreat.  He  went  to  Toury 
and  joined  (on  the  10th)  the  22d  infantry  and  the  4tb  cav- 
alry divisions,  after  which  he  waited  for  another  attack. 
But  D'Aurelle  was  not  able  to  follow.  He  marched  to  Or- 
leans, took  up  a  fortified  position,  and  waited  for  reinforce- 
ment. Meanwhile,  the  17th  infantry  and  the  6th  cavalry 
divisions  were  sent  to  Gen.  Tann,  and  the  grand  duke  of 
Hecklenburg-Schwerin  was  appointed  commander-in-chief 
of  the  combined  force  at  Toury.  Prince  Frederick  Charles, 
who  since  Nov.  2  had  been  on  the  march  from  Metz  through 
Troyes,  was  ordered  to  push  forward  his  army,  consisting 
of  the  3d,  9th,  and  10th  corps  and  the  1st  cavalry  division, 
to  the  middle  course  of  the  Loire,  and  seek  the  enemy.  But 
until  the  prince  arrived  the  grand  duke  had  to  watch  alone 
the  whole  extensive  region  between  Paris  on  the  one  side 
and  Orleans  and  Le  Mans  on  the  other.  The  15th  and  16th 
French  corps  remained  quiet  at  Orleans,  but  at  Mer  and 
Blois  the  l7th  corps  had  been  organized  under  Gen.  Sur- 
rien,  and  numbered  40,000  men,  and  it  was  pushed  forward 
to  Chtlteaudun.  Gambetta,  who,  in  fact,  was  the  strategical 
leader  on  the  Loire,  intended  a  conoentrio  advance  on  Paris 
of  all  three  corps.  This  plan  was  not  executed,  as  D'Aurelle 
considered  the  army  too  weak,  but  the  movement  of  the 
17th  corps  occasioned  the  grand  duke  to  turn  to  the  W.  Ue 
left  the  2d  cavalry  division  at  Toniy,  and  marched  the 
main  body  towards  Chartres  oi>  the  13th  of  November,  in 
order  to  meet  any  attack  on  the  army  around  Paris.  But 
when  he  arrived  at  Allonnes,  on  the  evening  of  the  13th,  he 
leamt  that  a  considerable  force,  advanced  parts  of  D'Au- 
relle's  corps,  had  been  noticed  at  Artenay,  and  for  this  rea- 
son he  sent  only  the  22d  infantry  division  towards  Char- 
tres, while  he  remained  himself  with  the  main  body  at 
Allonnes.  On  the  14th  French  squadrons  were  observed 
marching  through  Dreux  towards  Houdan,  and  only  two 
days'  march  distant  from  Versailles,  the  German  head- 
quarters. Versailles  was  consequently  strongly  ^rrisoncd, 
and  the  5th  cavalry  division  and  some  infantry  were  sent 
against  the  new  enemy.  But  in  order  to  secure  all  threat- 
ened points  the  grand  duke  marched  (Nov.  15)  the  17th 
division  to  Rambonillet,  the  1st  Bavarian  corps  to  Auncau, 
and  left  the  22d  division  and  the  Oth  cavalry  division  in 
Chartres,  the  4th  cavalry  division  at  Vovcs,  and  the  3d  at 
Toury.  At  the  same  time,  however,  the  front  of  the  sec- 
ond army  appeared  at  Fontainebleau,  and  the  grand  duke 
was  ordered  to  confine  himself  to  the  region  W.  of  Paris, 
while  Prince  Frederick  Charles  was  to  look  after  that  S.  of 
the  city.  The  prince  was  reinforced  by  the  2d,  the  grand 
duke  by  the  5th  cavalry  division.  In  accordance  with  these 
dispositions,  the  grand  duke  pushed  the  17th  division  for- 
ward to  Maintcnon  on  the  16th,  and  drew  the  other  troops 
nearer  to  Chartres.  The  22d  division,  the  1st  Bavarian 
corps,  and  the  6th  cavalry  division  were  sent  to  Ch&teau- 
neuf  on  the  17th.  All  these  divisions  came  into  contact 
with  the  enemy,  troops  newly  organized  by  Gen.  Fi^reck. 
The  17th  division  fought  at  Dreux  on  the  17th,  the  other 
divisions  on  the  18th  at  Cb&teauneuf,  Digny,  and  Courville. 
The  grand  duke  followed  the  retreating  enemy,  under  con- 
tinual small  engagements,  to  Nogent  le  Rotrou,  snd  was  on 
Nov.  22  on  the  line  of  Beliemc,  Le  Thcil,  La  Fert«-Ber- 
nard,  and  Anthon.  Hero  he  received  orders  from  Versailles 
to  march  to  Bcaugeney,  as  the  main  body  of  the  enemy 
still  rested  on  the  Loire. 

The  French  army  had  increased  considerably.  Its  right 
wing  had  been  strengthened  by  the  18th  corps,  formed  at 
Nevers  under  Gen.  Abdelal,  but  destined  to  operate  under 
the  immediate  leadership  of  Gambetta;  and  the  20th  corps, 
consisting  of  fragments  of  Cambriel's  corps,  which  were 
brought  from  Besanfon  to  Gien  and  placed  nnder  Gen. 
Cronzat.  It  was  Gambetta's  idea  that  these  corps,  in  con- 
nection with  the  15th  corps,  should  make  a  sally  towards 
Paris  over  Pithiviora.  He  calculated  that  this  sally  would 
strike  the  advancing  army  of  Prince  Frederick  Charles  on 
the  flank.  The  prince  marched  with  a  broad  front  in  a  south- 
western direction.  He  had  his  head-quarters  in  Pithiviers 
on  Nov.  20,  and  on  the  same  day  he  concentrated  his  3d 
corps  on  this  place;  the  10th  reached  Montargis;  and  the 
9th  rested  on  the  road  from  Orleans  to  Paris,  in  the  neigh- 
borhood of  Angerville.  On  Nov.  21  the  army  numbered 
49,607  infantry,  10,166  cavalry,  and  276  guns.  On  the  24th 
all  the  oorps  made  reconnoissanceB  towards  the  French  front, 
and  an  encounter  took  place  between  the  10th  German  and 
the  20th  French  corps  at  Bois  Common.  The  prince  ob- 
served that  the  French  occupied  a  very  extensive  line  along 
the  forest  of  Orleans,  and  determined  to  wait  till  the  grand 
duke  could  join  him  in  order  to  attack  the  whole  lino.  The 
intended  French  sally  on  the  right  wing  was  delayed  sev- 
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hand  In  military  affain,  met  vith  oppoiition  from  D'Au- 
icllc  At  last  it  waa  «xecated  on  Nor,  28  by  the  I8th  and 
20th  oorpi  nnder  telegraphic  advice  from  Toors,  bat  It 
failed,  as  it  wae  met  at  Beaune-la-RoIande  by  the  10th  Qer- 
man  aorps.  A  bloody  fight  ensued,  but  the  French  had  to 
yield  in  spite  of  their  great  bravery.  On  Nor.  30  the  grand 
dnke  nnited  with  the  right  wing  of  the  second  army,  and 
the  force  under  the  supreme  command  of  the  prince  now 
amounted  to  8o,000  infantry,  18,000  earalry,  and  481  guns, 
while  the  French  army  of  the  Loire  nambered  abont  200,000 
men.  Another  moment  of  great  consequence  had  come, 
and  it  called  forth  great  exertions  and  important  battles  in 
and  before  Paris. 

Pariifrtnn  the  end  of  October  to  the  begiuning  of  Dtcem- 
h*r. — ^The  loss  of  La  Bourget  and  the  capitulation  of  Mets 
depressed  the  Parisians  very  much,  and  when  Thiers,  on  his 
return  from  his  diplomatic  tonr,  opened  negotiations  for  an 
armistice,  hopes  of  peace  awoke.  The  general  relaxation  of 
spirit  eren  induced  the  Socialists  to  make  an  attempt  (Oct.  31 ) 
to  seise  the  reins  of  the  government,  but  the  attempt  failed. 
Then  the  news  of  the  victory  of  the  army  of  the  Loire, 
brought  to  Paris  by  a  carrier  pigeon,  changed  the  situation 
suddenly  and  completely.  Paris  determined  to  try  its  ut- 
most. Gen.  Trochu  had  now  completed  the  organisation 
of  the  Parisian  army.     In  Norember  there  existed  three 

I  armies :  the  first,  under  Oen.  Thomas,  consisting  of  300,000 
national  guards,  was  employed  in  the  defence  of  the  city 
line  and  the  maintenanoe  of  public  order ;  the  second,  nn^ 
der  Qen.  Dncrot,  formed  of  troops  of  the  line  and  active 

I  national  guards  from  the  provinces,  and  numbering  120,000 
men,  with  80  batteries,  was  to  make  sallies;  the  third,  un- 
der the  special  command  of  Oen.  Trochu  himself,  formed 
of  regular  troops  and  marines,  and  nnmbering  80,000  men, 
defended  the  outworks.  The  idea  was  to  break  through  the 
Oermao  lines  with  the  second  army,  and  establish  com- 
munication with  the  army  of  the  Loire.  Oen.  Troohu  be- 
lieved that  the  end  of  November  would  be  thexigbt  moment 
for  the  execution  of  this  plan.  The  Qerman  army  around 
Paris  was  reinforced  (Nor.  10)  by  the  2d  army  corps,  which, 
on  its  arrival  from  Metz,  united  with  the  right  wing  of  the 
third  army  on  the  left  bank  of  the  Seine. 

On  Nor.  24  and  25  the  Parisians  began  to  make  prepa- 
rations for  the  great  sally.  They  built  bridges  at  St.-Denis 
and  Bezons.  On  the  26th  and  27th  they  built  works  on  the 
peninsula  of  Qennevilliers.  These  measures,  however,  were 
mere  feints,  as  the  sally  was  not  intended  to  take  place  here, 
bat  in  the  8.  S.  In  the  night  before  Nor.  27  a  preliminary 
attack  was  made  on  the  6th  corps  at  Ghoisy-le-Roi ;  a  bridge 
was  built  a  little  below  this  place,  and  on  Nov.  28  all  the 

I        armed  masses  were  gathered  on  the  eastern  front  of  Paris. 

I  Daring  the  night  before  Nov.  29  a  heavy  fire  was  directed 
from  the  forts  against  the  Oorman  positions,  especially 
against  the  Saxons  and  Wiirtembergers  on  the  eastern  front, 
and  it  was  kept  up  during  the  next  day  and  night.  On  the 
morning  of  the  30tb,  after  a  demonstrative  sally  against 

I  the  8th  oorps,  an  attack  with  considerable  force  took  place 
in  the  S.  E.  It  was  effectively  supported  by  a  cannonade 
iW>m  all  the  adjacent  forts,  especially  from  Mont  Avron, 
whioh  had  been  mounted  and  garrisoned  two  days  previous- 
ly. At  the  same  time  Vice-Admiral  de  la  Bonciire  le  Noury 
eonoentrated,  as  a  demonstration,  a  foree  of  troops  at  St.- 
Denis,  and  two  divisions  were  pushed  forward,  for  the  same 
purpose,  on  the  peninsula  of  Nanterre.  The  main  body  of 
the  attaeking  army,  numbering  about  50,000  men,  turned 
against  the  Saxons  and  Wiirtembergers  at  Champigny, 
Brie,  and  VUliers;  one  division,  numbering  about  20,000 
men,jpnshed  forward  towards  Mealy  and  Montm^dy.  Brie 
and  Cnampigny  fell  into  the  French  hands,  but  Villiers  was 
stubbornly  defended.  At  Mesly  and  Montmidy  the  Pa- 
risians were  thrown  back  by  the  Wiirtembergers  and  the  7th 
Prussian  brigade.  The  attempt  at  breaking  through  had 
failed,  and  the  coldness  of  the  night  made  the  Parisians, 
who  encamped  in  the  open  air  without  any  covering,  com- 
pletely incapable  of  fighting  on  the  next  day.  The  1st  of 
December  passed  quietly,  but  the  Oermans  reinforced  all 
the  threatened  points  with  divisions  of  the  2d  and  6th 
oorps.  On  Deo.  2,  in  the  dusk  of  the  morning,  the  Qermaos 
resumed  the  offensive.  Brie  and  Champigny  were  partly 
retaken,  but  the  fight  was  fierce,  and  as  the  French  too  re- 
ceived reinforcement,  it  lasted  till  night.  On  the  morning 
of  Dec;  3  the  Parisians  left  the  left  bank  of  the  Mame  and 
retreated  to  the  city,  with  a  loss  of  about  10,000  men.  The 
Qerman  army  had  also  lost  heavily  during  these  three 
days — 163  officers  and  3341  men.  The  failure  of  this  vio- 
lent and  obstinate  attack  was  a  hard  blow  for  the  defence 
of  Paris,  as  from  this  moment  ,any  prospect  of  breaking 
through  the  Qerman  lines  from  within  the  city  was  com- 
pletely elosed. 

OperationM  of  tht  Armg  of  the  Loire  i»  Deeemher, — The 
army  of  the  Loire,  on  which,  to  a  great  extent,  the  hope 
of  a  Buocessful  resistance  to  the  ilvasion  rested,  suffered  at 


the  same  time  great  defeats.     In  connection  with  the  sally 
from  Paris  the  deputies  at  Tours  determined  to  make  a 

E>werful  sally  from  Orleans,  in  spite  of  the  defeat  at 
eaune-la-Rolande.  It  was  Gambetta's  plan  that  the  left 
wing  should  wheel  round  to  the  right  and  push  forward 
towards  Pithiriers,  and  the  centre  occupy  Orlfians  and 
support  the  left  wing,  while  the  right  wing  should  engage 
according  to  circumstances,  yet  with  a  general  tendency 
towards  Pithiriers.  In  accordance  with  these  dispositions, 
Chansy  pushed  forward  on  Deo.  1  with  the  16th  oonis,  and 
in  the  neighborhood  of  Loigny  he  met  the  ranguara  of  the 
grand  duke.  He  threw  it  back,  and  determined  to  pursue 
his  advantages  on  Dec.  2.  But  in  the  evening  news  arrived 
of  a  great  viotory  aohieved  by  the  Parisians,  whioh  filled 
the  troops  and  the  generals  with  enthusiasm.  The  17tb 
oorps  marched  during  the  night  in  the  direction  of  Patay 
and  St.-Peravy,  in  order  to  support  the  16th  corps.  D'Au- 
relle  also  pushed  one  part  of  the  15th  corps  forward.  Mean- 
while, the  grand  duke  made  his  dispositions  to  assume  the 
offensive  on  the  2d,  and  both  armies  met  at  Loigny.  The 
Bavarians  were  first  thrown  back,  but  the  17tn  division 
retook  the  position.  The  16th,  17th,  and  parts  of  the  15th 
corps,  the  left  wing  and  the  centre  of  the  Fnncb  army, 
were  defeated  by  the  Qerman  right  wing  {Loigwg) ;  Loigny 
and  Poupry  were  stormed  by  the  Germans;  and  in  the 
evening  toe  French  were  driven  back  to  Artcnay  and  Pa- 
tay, On  the  same  day  Prince  Frederick  Charles  received 
orders  to  attack  Orleans,  and  he  immediately  made  his  dis- 
positions for  a  concentrated  attack  of  all  the  corps.  The 
French  army  stood  in  a  very  bad  position,  with  its  wings 
widely  separated  and  the  centre  very  weak.  Qen.  d'Au- 
relle  oonsidered  it  best  to  make  a  general  retreat  to  the  left 
bank  of  the  Loire.  With  fighting  at  Chevilly,  Chillears, 
Neuville-aux-Bois,  Artenay,  and  Pata^  on  Dec.  3,  and  at 
Cercottes,  Gidy,  St,-Perary,  Ormcs,  and  Orleans  on  Deo.  4, 
the  army  of  the  Loire  was  completely  driren  back  and  com- 

fielled  to  give  up  Orleans,  although  the  deputies  at  Tours 
nsisted  to  the  rery  last  moment  on  its  being  held.  At 
midnight  the  grand  duke  occupied  Orleans.  The  French 
army,  which  in  the  fight  of  the  last  days  had  lost  12,000 
prisoners,  60  guns,  and  about  6000  dead  and  wounded, 
separated  under  the  pressuro  of  the  pursuit  into  two  parts. 
The  18th  and  20th  corps  retreated  to  Qien  and  Sully,  the 
15th  to  Salbris,  and  the  16th  and  17th  to  Beaugoncy  and 
Blois.  Gen.  d'Aurelle  resigned  his  command  on  Dec.  6, 
and  the  I6th  and  17th  corps,  forming  the  second  army  of 
the  Loire,  were  placed  nnder  Gen.  Cbaniy,  and  the  other 
three  corps,  forming  the  first  army  of  the  Loire,  under  Oen. 
Bourbaki. 

Prince  Frederick  Charles  made  immediate  preparations 
to  pursoe  the  enemy  in  all  directions.  The  2d  corps  was  to 
follow  the  right  bank  of  the  Loire  to  Gien ;  the  grand  dake 
to  move  to  Tours;  the  6th  cavalry  division  and  iTonr  battal- 
ions to  Viersou;  and  the  9th  and  10th  corps  were  to  remain 
at  Orleans  as  a  reserve.  All  these  divisions  came  in  contact 
with  the  enemy,  especially  the  grand  duke,  who  met  Gen. 
Chansy.  On  Dec.  7  the  17th  division  first  encountered  tho 
enemy  at  Heung,  and  threw  him  back.  Advancing  farther 
on  the  following  day,  a  battle  was  developed  between  Beau- 
gency  and  the  forest  of  Marchenoir.  As  Chanzy  had  been 
reinforoed  by  the  21st  oorps,  organized  at  Le  Hans,  and  by 
parts  of  the  19th  corps,  he  ceased  rotreating,  and  took  up 
the  offensire.  He  had  120,000  men,  and  with  this  force  he 
made  every  effort  to  cut  off  the  grand  duke  from  the  road 
to  Tours.  He  had  to  yield,  however,  and  on  Dec,  8,  Beau- 
g'ency  was  occnpied  by  the  Germans.  But  the  resistance  of 
the  French  was  so  obstinate  that  Prince  Frederick  Charles 
sent  the  10th  oorps  to  the  grand  duke.  On  the  9th  the 
battle  was  renewed.  Chansy  attempted  to  surround  the 
German  wing  from  the  forest  of  Marchenoir;  he  did  not 
sneeeed,  but  the  battle  was  undecided  on  this  day.  On  the 
10th  the  Frenoh  attacked  and  took  several  villages,  but 
ultimately  they  wera  thrown  back.  On  the  11th  the  lOtb 
oorps  arrived,  and,  thus  reinforced,  the  grand  duke  began 
to  pursue  the  slowly  retreating  enemy.  During  the  three 
battle-days  the  grand  duke  lost  about  4000  men;  Chanty 
still  more,  besides  5000  prisoners.  Chanzy  now  altered 
the  direction  of  the  retreat.  After  Dec.  11  he  moved 
westward,  probably  determined  by  the  advance  of  the  9th 
German  corps,  which  pushed  forward  along  the  left  bank 
of  the  Loire  and  occupied  Vienne,  the  suburb  of  Blois,  on 
Dec.  10,  The  deputies  at  Tours  fled  the  same  day  to  Bor- 
deaux. But  the  pursuit  of  Chanzy's  army  was  continued 
only  for  a  few  days,  as  Prince  Frederick  Charles  was  afraid 
Bourbaki's  army  wonld  advance  towards  Paris  in  the  mean 
time.  For  this  reason  he  ordered,  on  Dec,  16,  when  it  be- 
came apparent  that  Chanzy  had  retreated  on  Le  Mans,  that 
the  0th  corps  should  occupy  Orleans,  the  3d,  Beaugenoy,  the 
loth  and  the  1st  cavalry  division.  Tours,  and  the  grand 
duke  a  central  position  around  Chartres. 

OperatwM  of  the  Army  of  (A<  A'arti  until  the  end  of 
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1870. — After  th«  ospilulation  of  Meti,  Gen.  von  Hanteuffel, 
with  the  8th  and  the  largest  part  of  the  lit  eorpa  and  the  3d 
cavalry  dirision,  numbering  38,244  infantry,  4433  oaralry, 
and  180  gnns,  mored  weitward  to  meet  the  French  fotce 
newly  organized  in  the  northern  departmentf.  On  Nov.  20 
he  oooopied  a  line  from  Compi^gne  to  Noyon,  and  paihed 
forward  towards  Amienr.  The  organization  of  the  army  of 
the  north  was  originally  entrusted  to  Qen.  Farre,  but  on  Oct. 
22,  on  his  removal  from  Mett,  Bourbaki  had  received  the 
command,  and,  on  his  being  called  to  the  Loire,  Qen.  Faid- 
herbe  was  appointed  commander-in-chief.  He  did  not  enter 
on  his  office,  however,  until  Deo.  3,  and  meanwhile  Gen. 
Farre  had  the  command.  Ho  held,  with  25,000  men,  an  exten- 
sive intrenched  position  at  Amiens,  and  Gen.  Manteuffel  en- 
countered him,  after  some  small  skirmishes,  at  Quesnel  and 
M^ii^res  on  Nov.  27.  A  battle  ensued.  The  French  were 
defeated,  but  not  pursued.  Amiens  was  occupied  the  fol- 
lowing day,  and  on  Dee.  1,  Manteuffel  continued  his  march 
to  Rouen,  in  order  to  attack  a  division  of  the  enemy  which 
was  posted  there  under  Gen.  Briand.  The  fortress  of  La 
F^re,  besieged  since  Nov.  16  by  the  brigade  Zglinitiki, 
capitulated  on  Nov.  27.  The  first  army  marcfaed,  with 
the  8th  corps  on  its  right  wing,  through  Foiz  and  Forges, 
and  with  the  1st  oorpi  on  its  left  wing,  through  Breteuil; 
and  on  Deo.  4  it  surprised  Gen.  Briand  between  Forges  and 
Bacby,  defeated  him,  and  occupied  Rouen  the  following 
day.  From  here  Manteuffel  sent  out  detached  columns  to 
Dieppe  and  in  the  direction  of  Hilvre. 

Meanwhile,  Gen.  Faidherbe  had  organised  another  army 
with  great  energy,  and  marched  it  from  Lille  towards  Paris. 
The  interruption  of  the  telegraphic  communication  between 
Amiens  and  Rouen,  and  the  appearance  of  French  troops 
at  Bapaume  and  Roye,  called  forth  from  the  German  side 
rapid  counteraction.  Manteuffel  received  orders  to  con- 
centrate his  army  at  Beauvais,  while  Gen.  von  Kameke, 
who  had  taken  Thionville  on  Nov,  24  and  Montm6dy  on 
Dec.  17,  should  oooupy  Mliiiires,  and  the  detachment  en- 
oamping  there  march  to  St.-Quentin.  On  Dec.  20,  Faid- 
herbe rested  with  three  divisions,  under  Lecointe,  Paulie 
d'lvoy,  and  Monlao,  numbering  40,000  men,  with  78  guns, 
between  P^ronne  and  Corbie,  behind  the  Somme.  He  bad 
at  one  time  proceeded  still  farther  sonthward,  attempting  to 
relieve  Paris,  but  on  the  advance  of  Manteuffel  be  had  re- 
turned and  chosen  a  good  position  behind  the  Somme,  in 
order  to  draw  reinforcements  to  him  and  act  on  the  defen- 
sive. On  Dec.  20  a  short  Sght  took  place  between  his  out- 
posts and  a  reconnoitring  detachment  from  Amiens.  On 
the  23d,  Manteuffel  had  drawn  together  so  much  of  his 
scattered  force  as  to  take  the  offensive.  Faidherbe  now 
held  an  extensive  intronohed  position  at  the  small  river 
Hallue.  He  made  an  obstinate  and  well-conducted  resist- 
ance to  the  enemy,  who  numbered  about  20,000  men,  and 
he  kept  the  greater  part  of  bis  position.  On  the  24th  both 
armies  were  again  ready  for  battle,  but  in  the  evening  the 
French  made  preparations  for  a  retreat,  which  was  carried 
on  the  fallowing  day  in  the  direction  of  Doaay.  The  Ger- 
mans followed  through  Albert  to  Bapaume,  Achiet,  and 
Bucqnoi,  but  here  they  stopped,  surrounding  P6ronne. 
Manteuffel  sent  out  detached  columns  in  different  direc- 
tions, and  ordered  the  8th  army  corps  to  take  up  its  posi- 
tion at  Bapaume.  Meanwhile,  about  20,000  Frenchmen 
appeared  in  the  vicinity  of  Rouen,  advancing  on  both  sides 
of  the  Seine.  Gen.  von  Bentheim,  who  w^s  at  Rouen, 
hastened  to  moot  them;  on  Deo.  31  he  threw  them  bacic 
and  stormed  the  fortified  castle  Robert  le  Diablo.  The  first 
army  now  took  up  a  position  with  the  1st  corps  at  Rouen, 
and  the  8th  at  Somme.  Faidherbe  reorganised  his  army 
in  the  northern  fortresses.  M£siires  capitulated  in  the 
^  night  between  Deo.  31,  1870,  and  Jan.  1,  1871. 

The  War  in  the  Soutk-Eatt  to  the  end  of  1870. — At  the 
end  of  October,  Qen.  von  Werder  received  orders  to  secure 
the  march  of  the  second  army  from  Mctz  to  OrUans  from 
any  French  attack  on  its  left  flank,  and  to  pursue  the  in- 
vestment of  the  fortresses  of  Schlettstadt,  Neu-Breisach, 
and  Belfort.  Accordingly,  Werder  took  up  a  position  at 
Vesoul,  and  sent  Qen.  von  Beyer  with  the  main  body  of  the 
troops  of  Baden  to  occupy  Dijon.  Beyer  met  with  an  ob- 
stinate resistance  at  Dijon  on  Oct.  30,  and  could  not  take 
the  town  nntil  next  day  after  severe  fighting.  Belfort  was 
surrounded  by  Qen.  von  Frisehow  on  Nov.  3 ;  Sohlettstadt 
surrendered  on  Oct.  25  to  Qen.  von  Schmeling.  and  on 
Oct.  27  he  began  to  besiege  Neu-Breisoch,  which  surren- 
dered Nov.  10.  The  siege-train  was  then  carried  to  Belfort 
Having  secured  the  march  of  the  second  army,  Werder 
ondertook  in  the  middle  of  November  a  march  in  the  direc- 
tion of  D&le,  and  destroyed  the  railway  from  Besan^n  to 
Lyon,  On  reconnoitring  Auxonne  he  saw  that  the  fort- 
ress could  not  be  taken  by  one  stroke,  and  he  then  took  up 
a  central  position  at  D!jon.  The  troops  under  Garibaldi 
and  Cremer  remained  aroun4  Chtlons  and  Chagny,  but  on 
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hitherto  had  been  stationed  in  this  neighborhood,  had 
marohed  westward.  On  Nov.  26,  Garibaldi  Tcntored  an 
attack  on  D^on  with  18,000  men  and  12  gnns,  but  was 
thrown  back  to  Antun  in  utter  confnsion.  Werder  remained 
qniet  at  D^Jon,  and  the  7th  corps,  arriving  from  Hets  on 
Dec.  9,  established  communication  between  him  and  Prince 
Frederick  Charles,  occupying  a  position  dn  the  line  between 
Cbanmont  and  Joinville.  After  the  defeat  of  the  French 
army  of  the  Loire  at  Orleans,  Werder,  oommaading  the 
14tfa,  and  Qen.  von  Zastrow,  commanding  the  7th  eorps,  re- 
ceived orders  to  secure  the  communication  between  the 
second  and  third  armies,  and  to  watch  the  movements  of 
the  French  forces  combined  under  BourI»ki.  The  Ger- 
man forces  were  divided  and  employed  in  different  under- 
takings. Several  enconnters  ensued.  Gen.  von  Glilmer  met 
Cremer  at  Nuits  on  Dec.  18.  Cremer  held  a  good  position, 
and  bad  18,000  men,  but  was  defeated.  Gen.  von  der  Celts 
beat  several  battalions  ^Df  active  national  guards  and  troops 
of  the  line  in  the  neighborhood  of  Langres.  On  Doc.  26  it  be- 
came evident  to  Werder  that  a  French  army  was  approach- 
ing from  the  W.,  and  he  accordingly  drew  together  his  whole 
force  at  Vesoul.  Von  Zastrow  marohed  from  Auxerre  back 
to  Cbitillon.  The  expected  attack  did  not  take  place,  how- 
ever ;  Bourbaki's  army  was  not  yet  ready  for  the  offensive. 

BoToro  Paris  the  gitnation  had  continued  essentially  the 
same  sinoo  the  nnsnccessful  sally  on  Nov.  30.  In  the  mid- 
dle of  December  it  was  observed  by  the  Germans  that  the 
French  were  preparing  a  sally  to  the  E.,  and  on  Dae  20 
stronger  forces  were  concentrated  on  the  threatened  points, 
French  columns  having  assembled  at  Noisy-le-8eo  and 
Herlan.  On  Deo.  21,  in  the  morning,  the  Parisians  made 
a  heavy  attack  both  on  Le  Bonrget  and  on  Stsuoi.  At 
noon  an  attack  was  directed  against  Haison  Blanohe,  occu- 
pied by  the  Saxons,  and  Ville  Fvrart  Although  they  had 
gained  several  advantages,  the  Parisians  were  Uirown  back 
towards  evening,  but  they  remained  during  the  night  out- 
side of  the  walls  of  Paris,  at  Noisy-le-Seo,  Bobigny, 
Bondy,  and  Mont  Avron,  and  on  the  following  day  they 
tried  to  push  forward  in  the  valley  of  the  Mame  with  two 
brigades.  They  remained  outside  on  the  23d  too,  but  re- 
turned to  Paris  on  the  24th.  On  the  German  side  prepara.- 
tions  had  l>een  made  since  Dee.  4  for  an  artillery  attack  on 
the  city,  especially  for  a  bombardment  of  Mont  Avron.  On 
Dec.  27  the  bombardment  began,  and  a  few  days  after 
Mont  Avron  was  taken.  Against  the  south-western  front 
too  276  guns  were  brought  into  position  at  the  end  of  the 
year,  in  spite  of  the  difflonlties  arising  ft-om  the  distance 
between  the  terminating  point  of  the  railway,  Nanteuil, 
and  the  point  designated  for  the  park  of  artillery,  Villa- 
ooublay.  The  command  of  the  engineers  was  entrusted  to 
Maj.-Gen.  von  Kameke,  that  of  the  artillery  to  MaJ.-Gen. 
Prince  Hohenlohe,  and  the  Germans  only  waited  for  a  clear 
day  in  order  to  begin  the  bombardment. 

The  beginning  of  the  year  1871  brought  the  last  great 
battles  and  the  decision  of  the  war.  On  the  Freneh  side  the 
government  of  national  defence  having  brought  hundreds 
of  thousands  under  arms  since  Nov.  2,  1870,  by  enormous 
eonscriptions,  determined  to  try,  at  every  point  of  the  war- 
theatre,  to  make  one  last  great  effort  to  conquer  the  in- 
vaders. On  the  German  side  it  was  determined  to  meet  the  | 
attempt  by  giving  up  the  passive  attitude  of  the  last  weeks 
and  assuming  the  offensive,  keeping  the  defensive  only  in  the 
S.  B.,  where  Bourbaki  might  make  an  attack.  Before  Paris 
the  bombardment  was  to  begin  in  order  to  exercise  the 
last  moral  pressure  on  the  defence,  already  slackening. 
From  Orleans,  Prince  Frederick  Charles  was  to  take  the 
offensive  against  Chanzy  at  Le  Mans,  and  in  the  N.  the 
first  army  should  advance  against  Faidherbe. 

Operationt  around  Le  Man: — On  Jan.  1,  1371,  Prince 
Frederick  Charles  received  orders  to  attack  Gen.  Chanzy, 
and  the  13th  corps,  under  the  grand  duke  of  Mecklenburg, 
and  the  3d  and  4th  cavalry  divisions  were  onoe  more  placed 
under  his  command.  While  ho  advanced  the  5th  cavalry 
division  was  to  secure  his  right  flank.  The  prince  left  the 
Hessian  division  at  Orlians,  one  detachment  at  Blois,  an- 
other at  Gien,  and  on  Jan.  5  he  began  the  operations  against 
Le  Mans  with  57,737  infantry,  15,426  cavalry,  and  318 
guns.  On  Jan.  6  the  first  enconnter  took  place  between  the 
prince  and  the  French  army,  which  also  was  advancing  on 
the  offensive,  and  now  followed  daily  battles  on  ground 
much  cut  up  and  in  extremely  rough  weather,  snow  alternat- 
ing with  mtst,  until  on  the  12th  the  Freneh  army  was  com- 
pletely defeated.  On  the  10th,  llth,  and  12th  the  battle 
raged  in  the  immediate  neighborhood  of  Le  Mans.  Chanzy 's 
army  was  compelled  to  retreat  to  Alcuf  on  and  Laval,  leav- 
ing 18,000  prisoners,  20  guns,  and  2  colors  in  the  hands  of 
the  Germans,  and  having  lost  10,000  dead  and  wounded. 
The  German  army  lost  180  officers  and  3470  men.  The 
pursuit  was  effected  by  detached  columns,  while  the  main 
body  of  the  second  army  remained  at  Le  Mans,  and  the  13th 


Digitized  byLnOOQlC 


FRANOO^EBMAN  WAR. 


287 


In  the  S.  B.  the  war  lasted  longer.  In  the  beginning  of 
J&onary,  Boarbaki  began  to  operate  here  with  an  army  of 
about  U0,000  men  and  300  cannon,  formed  of  the  ISth, 
ISth,  20th,  and  24th  oorps.  In  the  lait  days  of  December 
and  in  the  beginning  of  January  he  had  concentrated  this 
army  at  Beaanfon,  using  the  railways  which  fVom  Nerers 
and  Lyon  oentre  at  this  fortress,  and  he  now  began  to  ad- 
Tanoe  in  the  direction  of  Belfort.  The  24th  oorps  formed 
his  right  wing,  moring  along  the  Jura.  Garibaldi  and 
Cremer  were  to  operate  at  Dijon,  in  order  to  secure  his  left 
flank.  Bourbaki  was  at  Dijon  on  Jan.  2,  and  on  the  5th 
and  nth  skirmishes  with  the  Oerman  outposts  took  place 
at  Vesool.  On  the  8th  and  7th  the  Germans  ascertained 
the  eonoentration  of  the  enemy  at  Bcsanf  on,  and  disposi- 
tions were  made  accordingly.  Zastrow  was  ordered  to 
gather  his  army  corps  at  Gh&tillon-sur-Seine;  Franeesky 
to  advance  with  the  2d  corps  from  Hontargis  over  Joigny 
and  Tonnerro  to  Nuits ;  and  Werder  to  coror  the  besieging 
armx  at  Belfort,  and  to  operate  so  as  to  prevent  the  enemy 
from  throwing  himself  upon  the  2d  and  7th  oorps.  Hore- 
over,  in  order  to  impair  Bourbaki's  communications  from 
behind,  the  railways  from  L^^ngres  to  Cbaumont,  from 
Epinal  to  8t.-Loup,  and  from  MUhlhanson  to  BMe  were 
destroyed,  and  the  ministry  of  war  in  Baden  was  applied  to 
for  the  formation  of  a  reserve  force  in  Southern  Baden  to 
prevent  the  French  from  oroasing  the  Rhine.  In  order  to 
pnmuie  a  perfect  co-operation  of  all  the  different  corps  in 
the  S.  E.,  Gen.  von  Mantenffel  was  called  from  the  army  of 
the  north  and  appointed  commander- in-chief  of  the  2d,  7tb, 
and  14th  corps.  He  was,  in  general,  instructed  to  threaten 
Bourbaki's  army  in  the  flank  and  rear  with  the  2d  and  7th 
corps,  while  Werder  met  him  in  the  front.  It  was  Gam- 
lietta's  plan  that  Bourbaki  should  cut  off  the  German  eom- 
monieation  between  the  Rhine  and  Paris,  thereby  making 
a  eontinuatioa  of  the  siego  of  Paris  impossible,  relieve 
Belfort,  and  fall  into  Badon  with  one  part  of  his  army. 
Bourbaki's  army  was  capable  of  doing  this,  so  far  as  re- 
gards its  numerical  strength ;  with  the  troops  of  Garibaldi 
and  Cremer  it  numbered  about  180,000  men.  But  the 
troops  were  newly  levied  and  newly  organized,  and  equip- 
ments and  provisions  were  deficient.  The  rough  season 
also  offered  a  great  obstacle. 

Gen.  von  Werder  retreated  slowly  before  the  French 
army  from  Vesoul  to  Belfort,  always  in  close  contact  with 
the  enemy,  and  trying  to  detain  him  by  detaching  the 
brigade  Golts  and  the  4th  reserve  division  in  a  demonstra- 
tion against  his  left  flank.  The  attempt  succeeded  com- 
pletely. In  the  actions  at  Marat  and  Viilersexel,  Bourbaki 
wasted  time  and  strength,  employing  a  large  force  against 
a  weak  enemy.  Thus,  the  French  did  not  attack  the  Ger- 
man position  on  the  Lisaine  before  Belfort  until  Jan.  li, 
and  in  the  mean  time  Werder  had  made  extensive  prepara- 
tions for  a  tenacious  defence.  For  three  days  Bourbaki 
tried  with  his  dense  columns  to  defeat  the  enemy,  but  in 
vain ;  on  the  18th  he  had  to  retreat,  leaving  behind  him 
8000  dead  and  wounded.  But  now  Werder  began  to  pur- 
sue him,  and  at  the  same  time  Manteuffel  appeared  from 
the  K.,  cutting  off  his  retreat  to  Lyon  and  pressing  him 
towards  Switzerland.  Garibaldi,  who  was  at  Dijon  to  cover 
the  rear  of  the  great  French  army,  did  not  accomplish  this 
ebjecrt.  On  Jan.  12,  Manteuffel  entered  on  his  command 
of  the  2d  and  7th  oorps,  and  pushed  forward  immediately 
in  a  south-eastern  direction  to  Selongey,  Prauthoy,  and 
Longeau,  sending  Gen.  Kettler  with  a  detachment  against 
Dijon,  to  keep  Garibaldi  engaged.  The  7th  corps  reached 
the  eastern  points  of  CAte  d'Or  on  Jan.  16,  and  Selongey 
on  the  following  day.  As  the  situation  at  Belfort  became 
perfectly  clear  on  this  day,  and  as  the  victory  over  Bour- 
baki followed  on  the  18th,  an  attempt  could  now  be  made 
to  prevent  the  French  army  at  Besanjon  from  any  further 
retreat.  The  army  under  Manteuffel  changed  its  march, 
and  proceeded  still  more  directly  to  the  S.  On  Jan.  20  the 
7th  corps  crossed  the  SaAne  at  Savoyeux,  and  the  2d  took 
Pesmes;  on  the  following  day  the  former  reached  Dam- 
pierre,  and  the  latter  Ddle.  Dijon  was  passed  by,  and 
Garibaldi,  at  the  head  of  more  than  20,000  men,  was  kept 
completely  in  check  by  a  single  detachment.  On  the  22d 
the  reconnoitrings  extended  beyond  the  Doabs;  on  the 
23d  the  road  from  Besanf  on  to  Lons-le-Sanlnier  was  oo- 
eupied,  and  thus  the  French  were  cut  off  from  the  direct 
line  of  retreat  to  Lyon.  The  I4th  division  had  on  the 
same  day  an  engagement  at  Darnemarie,  and  ascertained 
the  presence  of  the  20th,  later  on  that  of  the  15th  and  18tb 
French  corps.  On  Jan.  25  the  7th  eorps  stood  at  St.-Vit 
and  Quingey,  and  the  2d  corps  behind  it  on  a  line  from 
Salins  to  DOIe.  The  14th  corps  also  advanced  from  the  N. 
W.  against  the  French  army  at  Besanjon.  On  Jan.  25  the 
division  of  Schmeling  occupied  Baume-Ies-Dames  on  the 
Donbs,  to  the  N.  B.  of-  Besanjon.  From  Blamont,  nearer 
to  the  Swiss  frontier,  Oen.  von  Debsehiits  advanced  in 
order  to  co-operate  with  Oen.  von  Schmeling  against  the 


road  from  Besanf  on  to  Pontarlier.  At  the  same  time  Gen. 
von  Werder  had  reached  the  vicinity  of  Rioi,  jnst  N.  of 
Besanjon,  with  three  brigades  of  his  corps,, and  occupied 
the  passages  across  the  Oignon,  at  Voray,  Ktut,  and  Pin. 
Tbns,  Bourbaki  at  Besanf  on  was  surrounded  by  a  circle 
which  was  open  only  towards  Switierland  in  the  direction 
of  Pontarlier.  The  unfortunate  genera]  fell  into  melan- 
choly on  account  of  his  defeats,  which  destroyed  the  last 
hope  of  France,  and  as  he  now  saw  that  he  would  have 
either  to  capitulate  or  to  retreat  on  Swiss  soil,  he  gave  up 
the  command  to  Gen.  Clinchant  and  shot  himself  through 
the  head,  causing,  however,  only  a  severe  wound. 

On  Jan.  25,  in  the  morning,  Gen.  Clinchant  commenced 
the  general  retreat  to  Pontarlier  of  the  whole  corps  con- 
centrated around  the  fortress  of  Bestof  on ;  only  the  cav- 
alry division  and  about  8000  infantry  had  escaped  to  Ly- 
on by  Lons-le-Saulnier  before  the  Germans  cut  off  their 
retreat.  On  Jan.  28  the  French  army  was  in  the  vicinity 
of  Pontarlier,  on  the  Swiss  frontier,  facing  N.  W.,  with  the 
18th  corps  to  the  right,  the  1 5th  in  the  centre,  at  Bomba- 
court  and  Chaffois,  and  the  20th  to  the  left,  at  Frasne;  the 
24th  corps,  which  had  arrived  in  great  confusion,  was  be- 
hind the  centre  and  formed  the  reserve.  Manteuffel  made 
the  following  dispositions  for  the  attack  on  the  French 
army,  which  had  been  brought  into  a  position  so  very  un- 
favorable: the  7th  corps  was  to  push  forward  against  Pon- 
tarlier, the  2d  to  cut  off  all  the  roads  to  Lyon  as  yet  free ; 
and  the  division  of  Schmeling  was  to  attack  from  the  N. 
On  Jan.  29  the  2d  corps  reached  Les  Planches  after  a  short 
flght,  and  the  14th  division  threw  the  15th  French  oorps 
back  to  Pontarlier,  beyond  Sombacourt  and  Chaffois. 

In  the  mean  time  the  events  of  Paris  had  come  to  a  de- 
cision, and  in  the  negotiations  concerning  an  armistice 
between  Count  Bismarck  and  Minister  Favre  particular 
notice  was  taken  of  the  peculiar  situation  in  the  S.  £.  As 
Bismarok  demanded,  and  Favre  peremptorily  refused,  the 
surrender  of  the  fortress  of  Belfort,  Favre  proposed  as  an 
expedient  to  let  weapons  decide  with  regard  to  Belfort 
and  the  whole  south-eastern  theatre  of  war ;  and  thus  the 
armistice  of  Jan.  28,  1871,  did  not  comprise  these  fields. 
Favre  telegraphed  the  conclusion  of  the  armistice  to  Oam- 
betta,  but  forgot  to  mention  that  an  exception  was  made 
with  respect  t«  the  departments  of  C6te  d'Or,  Jura,  and 
Doubs.  As  now  Gambetta  simply  showed  to  the  generals 
of  the  republic  a  conclusion  of  an  armistice,  while  Count 
Bismarck  conunnnicated  to  the  German  generals  the  article 
of  exception  also,  misunderstandings  arose.  On  Jan.  30  (ho 
Gorman  army  continued  its  attack  on  Pontarlier,  and  when 
the  2d  corps  occupied  Frasne  and  made  over  3000  prisoners. 
Gen.  Clinchant  referred  to  the  armistice  and  proposed  to 
enter  into  negotiations.  Gen.  von  Manteuffel  refused;  bo 
advanced,  occupied  on  the  31st  the  pass  8t.-Marie  in 
the  mountains  8.  of  Pontarlier,  and  rested  on  Feb.  ],  at 
noon,  with  his  columns  before  Pontarlier,  ready  for  battle. 
On  the  same  morning,  however,  Qcn.  Clinchant  had  con- 
cluded a  convention  with  the  Swiss  commander-in-chief. 
Gen.  Heriog,  according  to  which  the  French  army  should 
retreat  into  Switterland  and  be  disarmed  there.  The  retreat 
began  on  the  very  day  the  convention  was  concluded,  Feb. 
1,  and  only  a  rear-guard  remained  still  on  French  soil  to 
cover  the  retreat.  In  the  afternoon  the  German  brigade  I 
Dn  Trossel  attacked  this  rear-guard,  occupied  Pontarlier, 
made  4000  prisoners,  and  took  a  great  number  of  carts 
loaded  with  provision  and  frms.  In  the  afternoon  Man- 
teuffel had  his  head-quarters  at  Pontarlier,  while  the  French 
army  withdrew  into  Switserland  by  several  mountain-roads, 
the  main  body  by  way  of  VerriSres.  The  small  republic  of^ 
Switierland  was  completely  inundated  with  French  fugi- 
tives. Some  85,000  men,  with  10,000  horses,  both  men  and 
animals  in  a  miserable  condition  from  cold  and  famine, 
were  received  and  provided  for.  The  rest  of  the  army  was 
scattered ;  15,000  men  were  taken  prisoners  in  the  last  days, 
and  20,000  escaped  to  the  8.  Garibaldi,  heavily  pressed 
by  Gen.  Weyhcm,  appealed  first  to  the  armisUce,  but,  as 
this  was  not  recognised  by  the  Germans,  he  retreated  to 
the  8.,  and  escaped  by  rail.  Belfort  capitulated  on  Feb. 
16,  and  thus  in  this  region  too  the  war  was  ended. 

In  the  N.  Gen.  von  GSben  took  the  command  in  Man- 
teuffel's  place  on  Jan.  9,  Very  soon  after  the  battle  at  the 
Halloo,  Faidhcrbe  had  taken  tho  offensive  once  more,  and 
he  now  tried  to  relieve  P^ronne.  The  loth  division  and 
the  detachments  of  GSben  and  Prince  Albrecht  of  Prussia 
were  in  the  vicinity  of  Bapaume  to  cover  the  siege  of  ' 
P£ronne.  Their  vanguard  was  defeated  by  tho  French  on 
Jan.  2,  but  Gen.  von  Kummer  concentrated  the  15th  divii-  { 
ion  at  Bapaume,  Gen.  von  Goben  sent  reinforcement,  and 
on  Jan.  3  a  successful  resistance  was  made  to  Faidherbo.  \ 

In  the  night  before   Jan.  4  the  French  retreated,  and 
P£ronne  capitulated  in  the  night  between  Jan.  9  and  10. 
After  repeated  reconnoitrings  and  demonstrations  on  both         | 
sides,  the  French  army  of  the  N.  was  concentrated  around 
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8t.-Qaentin  on  Jan.  16,  and  Gen.  Ton  Qoben  took  up  a 
poaitioD  aooordingly  10  miles  W.  and  8.  of  8t.-Quentin,  in 
order  to  preTent  the  maroh  of  the  enemy  to  Paris.  On 
Jan.  19  the  Germans  attaclced  the  enemy,  who  wore  in  a 
half  circle  around  the  city,' and  defeated  him  after  a  fight 
of  seven  hours.  The  French  were  compelled  to  flee  in 
confusion,  and  were  pursued  the  following  days  to  Cam- 
brai  and  Landreoies.  From  Jan.  25  to  27,  Goben  returned 
to  his  position  behind  the  Somme,  and  with  the  armistice 
of  Jan.  28  the  war  operations  ceased. 

Besides  several  minor  sallies  Paris  ventured  upon  a  large 
engagement  on  Jan.  19,  probably  in  concert  with  the  lost 
movements  of  Gen.  Faidncrbe.  In  the  beginning  of  1871 
the  lack  of  provisions  in  the  great  oity  became  serious,  and 
the  military  oommandera  were  without  hope.  From  the 
German  side  the  bombardment  began  on  Jan.  5,  first  of  the 
outworks  of  the  southern  front,  then  of  the  city,  and  finally 
also  of  the  northern  front,  but  it  did  not  produoo  the  in- 
tended impression;  instead  of  exercising  a  moral  pres- 
sure, it  stimulated  the  population,  suffering  under  the  mo- 
notony of  a  passive  resistance  to  new  energy.  Gen.  Trocbu 
was  urged  more  than  ever  to  make  a  sally  m  mane.  Trochu, 
who  considered  the  defence  of  Paris  a  completely  aimless 
undertaking,  and  who  during  the  whole  siege  followed  the 
wishes  of  the  population  rather  than  military  plans,  yielded 
also  now  to  public  opinion  and  arranged  a  sally.  On  Jan. 
19,  and  under  big  own  command,  more  than  100,000  men 
pressed  forward  towards  Versailles  in  three  columns.  But 
there  was  little  consistency  in  the  attack.  Gen.  Dnerot, 
who  commanded  the  right  wing,  was  delayed  three  hours, 
and  thereby  the  centre  was  placed  in  a  bad  position.  The 
French  columns  soon  fell  into  a  devastating  infantry-fire, 
and  were  also  terribly  cut  up  by  the  artillery,  especially 
by  four  batteries  placed  at  St.-Hiohol  and  by  flank-fire 
from  the  4th  corps.  After  losing  about  7000  men,  dead 
and  wounded,  they  were  compelled  to  retreat  without  hav- 
ing gained  any  advantages.  The  Sth  corps,  which  from 
the  German  side  participated  in  the  battle,  lost  38  officers 
and  590  men.  This  catastrophe  at  last  brought  the  wish  for 
peace  into  the  ascendency.  On  Jan.  23,  Jules  Favre  appear- 
ed at  Versailles  to  negotiate  concerning  an  armistice.  After 
three  days'  negotiation  between  him  and  Count  Bismarck, 
an  agreement  was  arrived  at  that  hostilities  should  cease 
at  12  o'clock  in  the  night  before  Jan,  27,  and  the  provision- 
ing of  Paris  immediately  begin.  Indeed,  there  was  great 
danger  that  a  part  of  the  population  might  be  starved  to 
death.  On  the  28th  a  convention  was  concluded  containing 
an  armistice  of  twenty-one  days  and  the  capitulation  of 
Paris.  The  armistice  was  considered  as  preliminary  to 
peace ;  its  purpose  was  the  convocation  of^  a  French  na- 
tional assembly.  A  line  of  demarcation  was  to  separate 
the  two  armies  from  each  other ,-  the  outworks  of  Paris  were 
to  be  surrendered  to  the  German  army,  which,  however, 
should  not  enter  into  the  city ;  the  garrison  of  Paris  was 
to  be  disarmed  and  considered  as  prisoners  of  war,  yet  re- 
main in  the  city ;  only  the  national  guard  were  to  keep  their 
arms  to  maintain  order.  The  German  officials  wore  to  help 
the  French  in  the  provisioning  of  Paris;  and  Paris  was  to 
pay  200,000,000  francs  for  the  expenses  of  war.  The  armis- 
tice comprised  also  the  naval  forces,  which,  however,  had 
not  been  of  much  consequence  in  this  war. 

On  Jnly  26,  1870,  Admiral  Bouet-Willanmei  bad  gone 
from  the  North  Sea  into  the  Baltic,  as  he  lacked  ooal,  and 
intended  to  take  in  provisions  in  the  Bay  of  KjSge.  On 
Aug.  7  he  arrived  at  Marstall,  and  sailed  by  Wismar,  Ros- 
tock, Swinemiinde,  and  Kolberg,  where  land-batteries  were 
erected.  The  French  fleet  had  no  landing-troops,  and  its 
vessels  drew  too  much  water  to  approach  the  coasts.  After 
the  battle  at  Wiirth  the  admiral  received  .orders  to  remain 
in  the  Baltic  and  confine  himself  to  the  blockade  of  the 
harbors.  On  Aug.  12,  Admiral  Faurichon  appeared  at  He- 
ligoland with  8  iron-olads  and  blockaded  the  northern  har- 
bors. The  German  fleet  could  not  eompare  with  this  squad- 
ron, and  remained  qnietly  in  the  fortined  harbors.  In  the 
middle  of  September,  Faurichon  returned  to  Cherbourg  and 
took  oharge  of  the  ministry  of  the  nary.  Bouet-Willaumea 
also  returned  to  Cherbourg  at  the  end  of  September,  and  an- 
other squadron,  under  Admiral  de  Gneydon,  was  sent  into 
the  North  Sea.  The  French  ships,  however,  confined  their 
activity  to  the  seising  of  German  merchant-vessels. 

The  National  Assembly  met  at  Bordeaux  Feb.  12, 1871. 
It  had  to  decide  whether  peace  should  be  concluded  or 
whether  the  war  should  be  continued.  Further  resistance, 
however,  seemed  a  complete  impossibility.  France  was 
utterly  exhausted  and  completely  defeated ;  her  long  and 
desperate  resistance,  possible  only  on  aoeonnt  of  the  Dero- 
ism  of  the  population,  had  increased  her  loss;  400,000 
French  soldiers,  among  whom  were  11,860  oflicers,  were  in 
German  captirity;  about  100.000  men  were  disarmed  in 
Switxerland,  and  the  army  of  Paris,  numbering  more  than 
150,000  men,  would,  aooording  to  the  convention,  also  have  to 


go  to  Germany  as  prisoners  of  war  if  hostilities  were  recom- 
menced. Furthermore,  the  active  troops  were  in  a  miser- 
able state.  Not  only  all  the  officers,  but  also  all  the  trained 
soldiers,  had  either  become  prisoners  by  the  great  capitu- 
lations of  Sedan  and  Moti,  or  they  were  wounded  or  dead. 
The  aotive  troops  consisted  of  recruits  led  by  a  few  gen- 
erals. Not  only  in  quality,  but  also  in  number,  they  were 
Inferior  to  their  adversaries.  On  Har.  1, 1871,  the  Germans 
had  on  French  soil  569,873  infantry  and  6.^,465  cavalry, 
with  1742  guns,  and  in  Germany  was  an  army  of  250,000 
men  nnder  arms.  The  eight  Fronch  corps  numlwred  not 
more  than  250,000  men.  An  immense  quantity  of  war- 
material  had  fallen  into  German  hands — 1835  field-pieces, 
5373  heavy  guns,  and  over  600,000  small-arms.  Further- 
more, all  important  strategical  points  were  in  the  possea- 
sion  of  the  German  army,  and  it  held  Paris  in  its  bands. 
Under  such  circumstances  all  parties  in  the  National  As- 
sembly, with  very  few  exceptions,  agreed  that  peace  was 
necessary.  On  Feb.  13  the  provisional  government  of  na- 
tional defence  transferred  its  power  to  the  Assembly ;  and 
on  Feb.  17  the  chief  of  the  exeoutive  power  of  the  French 
republic,  the  former  minister  of  Louis  Philippe,  Adolphe 
Thiers,  was  sent  to  the  German  head-quarters  at  Versailles, 
where  King  Wilhelm  of  Prussia,  emperor  of  Germany,  had 
resided  since  Jan.  18,  to  negotiate  for  peace.  On  Feb.  21, 
Thiers  arrived,  accompanied  by  a  diplomatic  committee. 
The  armistice  was  prolonged  to  Feb.  26.  The  demands  of 
the  German  government  were  very  heavy;  the  cession  of 
Alsace  and  Lorraine,  with  Metz,  Strasburg,  and  Belfort, 
and  the  payment  of  six  milliards,  were  demanded.  By  their 
stubborn  perseverance  and  by  the  support  of  the  English 

fovemment  the  French  negotiators  succeeded  in  securing 
'elfort  as  a  French  possession  and  in  getting  the  war 
expenses  decreased  by  one  milliard.  On  Feb.  26  the  pre- 
liminary peace  of  Versailles  was  signed;  Alsaco  and  the 
largest  part  of  Lorraine  were  coded;  five  milliards  were  to 
be  paid  as  war  expenses ;  and  German  garrisons  were  to 
remain  on  French  soil  until  full  payment  was  made.  Con- 
cerning the  payment  and  the  occupation,  it  was  specially 
stipulated  that  one  milliard  should  be  paid  in  the  course 
of  the  year  1871,  and  the  rest  in  three  years.  The  German 
troops  should  evacuate  the  oity  of  Paris  and  the  forts  on 
the  left  bank  of  the  Seine  immediately  after  the  ratification 
of  the  preliminary  peace,  and  as  soon  as  possiblo  the  de- 
partments Calvados,  Orne,  Sarthc,  Gure-et-Loir,  Loiret, 
Loir-et-Cher,  Indre-et-Loire,  and  Yonne  completely,  and 
the  departments  Seine-Infirieure,  Eure,  Scine-et-Oise, 
8eine-et-Mame,  Anbe,  and  C6te  d'Or  to  the  left  bank  of  the 
Seine.  .  After  the  ratification  of  the  definitive  peace  and  the 
payment  of  one  half  milliard  the  departments  between  the 
right  bank  of  the  Seine  and  the  eastern  frontier  should  be 
evacuated,  and  after  the  payment  of  two  milliards  only  the 
departments  Mame,  Ardennes,  Haute-Marne,  Meuse,  Vos- 
ges,  Heurthe,  and  the  fortress  of  Belfort,  with  its  surround- 
ings, should  be  occupied.  An  interest  of  5  per  cent,  should 
l>e  paid  on  the  three  milliards  whose  definitive  payment 
was  postponed.  The  preliminary  peace  also  contained 
stipulations  concerning  the  delivery  of  the  prisoners  of  war 
and  the  government  of  the  occupied  French  districts.  This 
agreement  was  laid  before  the  National  Assembly  by  Thiers 
on  Feb.  28, 1871,  and  accepted  by  546  votes  against  107  on 
Mar.  1.  On  the  same  day  a  part  of  Paris  was  occupied  by 
30,000  German  troops.  On  Mar.  3  the  ratifications  of  the 
preliminary  peace  were  exchanged  at  Versailles,  Paris  was 
evacuated,  and  the  removal  of  the  German  army  to  the 
right  bank  of  the  Seine  was  ordered.  Mar.  13  the  German 
emperor  left  Versailles  for  Berlin.  Hay  10, 1871,  the  defini- 
tive treaty  of  peace  was  concluded  at  Frankfort-on-the- 
Main,  and  on  account  of  the  rapid  payment  of  the  war  ex- 

fenses  the  last  German  soldier  left  French  soil  in  July, 
873.     (See  Moltkb's  MilUary  Hltt.  of  tk«  War.) 

AnOOST  NiKHAKN. 
Fran90iSt  town  of  Martinique,  in  the  West  Indies,  on 
the  eastern  side  of  the  island,  has  a  good  harbor.  Pop.  7097. 

Fran'colllif  a  name  applied  to  gallinaeeons  birds  of  a 
group  allied  to  both  pheasants  and  partridges,  more  closely 
perhaps  to  the  latter.  They  are  found  in  the  Old  World, 
chiefly  in  Africa.  The  FranmliHiu  vnlgarit  of  Enrope, 
Asia,  and  Africa  is  a  finely  variegated  bird  which  frequents 
sunny  plains  in  warm  countries.  Its  site  is  that  of  the 
partridge.  Its  flesh  is  prised  as  food.  The  sanguine 
francolin  {Tthagiitii  ermHtut)  is  a  splendid  bird  of  the 
Himalayas  —  not  very  good  as  food,  but  remarkable  for 
baring  the  legs  provided  with  aeveral  spurs.  There  are 
numerous  other  species. 

Franco'nia  [Ger.  Franken]  was  the  name  of  an  old 
independent  territory  situated  along  the  Rhine,  the  Neckar, 
and  the  Main,  among  whose  dukes  the  German  empire 
more  than  once  elected  its  rulcn  It  underwent  many 
changes  and  modifications  until,  at  the  dissolution  of  the 
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Oermao  empire  in  1806,  it  wu  dirided  between  Bararik, 
Saxony,  Ueaae,  and  Baden. 

Franconia,  poat-tp.  of  Chiiago  cc,  Minn.    Pop.  S50. 

Franconia,  tp.  and  poat-v.  of  Grafton  oo.,  N.  H.,  in  the 
Weglern  Wliite  Mountain  region,  is  a  place  of  summer  re- 
sort. It  has  raluable  iron-mines,  and  manufactures  of  iron, 
lumber,  starch,  wooden-ware,  etc.  It  is  85  miles  N.  by  W. 
of  Concord.     Pup.  549. 

Franconia,  tp.  of  Montgomery  co..  Pa.    Pop.  1959. 

Franconia  Monntains,  the  western  cluster  of  the 
White  Mountain  group,  are  in  Grafton  cc,  N.  H.,  and  are 
separated  from  the  main  group  by  tho  Notch.  As  a  whole, 
the  Fmnconia  Mountains  are  not  as  high  as  the  others,  but 
the  presence  of  little  lakes  adds  a  eharm  of  their  own.  Ht. 
La  Fayette,  or  the  Great  Haystack,  is  5290  feet  high.  Echo 
Lake,  Eagle  Cliff,  the  Profile  Rook,  Profile  Lake,  Bald 
Honntain,  Walker's  Falls,  the  Basin,  the  Flume,  the  Pool, 
and  Qeorgiana  Falls  are  attraotire  points.  The  mountains 
bare  deposits  of  iron  ore. 

Fran'eker,  town  of  the  Kethcrlands,  in  the  prorince 
of  Friesland.  Its  unirersity,  which  in  1811  was  anolished 
by  Xapoleon,  and  in  1816  transformed  into  an  atbenienm, 
was  a  very  celebrated  institution  in  the  days  of  Vitiioga, 
Uomstcrhnis,  and  Valokenaer.     Pop.  5867. 

Francs  Tirenrs  ("  free  marksmen  "),  a  name  applied 
during  the  lat?  Fruneo-Qcrmun  war  to  the  members  of  the 
Frenon  gnerilla-partics  who  carried  on  an  annoying  parti- 
san warfare  against  the  Germans. 

Frangipa'ni,  a  onoe  illustrious  family  of  Rome,  having 
also  allied  lines  of  the  same  name  in  Naples  and  Croatia. 
The  family  is  traced  as  far  back  as  the  seventh  century, 
and  even  claims  to  date  from  pagan  Rome.  During  the 
eleventh,  twelfth,  and  thirteenth  centuries  the  name,  already 
illostrious,  became  one  of  the  most  splendid  in  Italian  an- 
nals, but  rapidly  declined  thereafter.  The  name,  it  is 
claimed,  signifies  the  "  bread-breakers,"  from  the  charities 
of  its  founders. — Among  its  prominent  members  were 
Cekcio,  a  Gbitielline  of  the  twelfth  century;  GiovAKiri,  in 
the  thirteenth  century,  a  soldier  and  founder  of  the  Nea- 
politan line;  Corxelio  (d.  1581),  a  great  Frinlian  advo- 
cate, living  at  A'enioe;  Clacdio  Corxelio,  his  son  (153.1- 
1630) :  N1CC01.&,  a  Venetian  painter  of  the  sixteendi  oen- 
tory;  Franx  CBRisToi>n,a  Croatian  conspirator (1630-TI). 

Fran'gnlin,  CnTfioOio,  the  yellow  coloring-matter  of 
the  berry-bearing  buckthorn  (Rhamntu  Frangula).  It  is  a 
glneoside,  being  resolved  by  acids  into  sugar  (gluooae)  and 
frangulie  aeid,  C»HwOio  +  HjO  =  C»HiiOs  -1-  ChHuOj. 

Frank  (Jacob  Josipb),  a  Jewish  fanatic,  founder  of  a 
sect,  b.  in  Poland  in  1712,  travelled  in  different  parts  of 
Soisia  and  Turkey.  In  1750,  having  acquired  celebrity 
as  an  expounder  of  the  Cabbala,  he  declared  the  Talmud 
unfit  for  religions  guidance,  and  substituted  for  it  the  Zo- 
iar,  one  of  the  Cabbalistie  works.  He  accepted  the  doo- 
trine  of  the  Trinity.  His  followers,  who  soon  became  nu- 
merous, were  called  FraakiiU,  or,  as  they  preferred  to  call 
themselves,  Zokaritu.  Their  oonfession  of  faith  was  in 
substance  as  follows:  No  religion  can  exist  without  the 
knowledge  of  God ;  all  other  religion  is  an  outward  ser- 
vice of  works ;  piety  and  the  love  of  God  are  the  effects  of 
a  profound  acquaintance  with  His  nature,  and  this  must 
be  sought  in  the  study  of  His  law,  from  which  it  must  be 
deduced  by  tradition  ;  the  doctrine  of  Moses  and  the  proph- 
ets has  on  inward  meaning  far  deeper  than  that  of  the  let- 
ter, and  without  which  it  is  the  source  of  errors  and  mis- 
takes; there  is  one  only  God,  the  Creator  and  Preserver  of 
all  things,  but  revealed  in  three  persons ;  God  has  appeared 
upon  earth  in  human  form,  but  after  the  entrance  of  sin  He 
laid  aside  this  form,  and  has  since  taken  it  again  for  the 
expiation  of  sin ;  He  will  once  again  appear  in  human  na- 
ture, finally  to  deliver  man  from  sin.  Jerusalem  will  never 
be  rebuilt,  and  a  terrestrial  Messiah  is  not  to  be  expected.  ! 
His  Jewish  brethren,  offended  at  the  doctrine,  demanded 
the  interference  of  the  authorities,  and  Frank  thought  it 
wise  to  embrace  Roman  Catholicism.  He  was  baptized  at 
Warsaw  Dec.  25,  1759,  the  king  himself  being  represented 
by  proxy  as  his  godfather.  But  Frank  was  soon  accused 
of  neresy,  and  was  finally  imprisoned.  During  the  inva- 
sion of  Poland  by  tho  Russians  he  was  released  by  them  in 
1773.  Ho  now  retired  to  Austrian  territory,  and  In  1776, 
mder  special  protection  from  the  empress  Maria  Theresa, 
settled  at  Vienna,  until,  hunted  down  by  the  police,  he  felt 
it  safer  to  remove  to  Briinn,  the  capital  of  Aloravia.  His 
followers  had  largely  increased,  and  he  now  lived  supported 
by  them  in  princely  splendor.  He  left  his  mansion  daily  to 
attend  the  service  which  he  celebrated  for  his  adherents, 
alwayg  riding  in  a  riehly-adomed  carriage,  surrounded  by 
a  retinue  of  persons  mounted  on  splendid  hones  and  at- 
tired in  glittering  raiment.  In  1786,  Frank  established  his 
nadenee  at  Offenbach,  where  he  made  even  greater  dis- 
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play.  He  declared  himself  the  true  Messiah,  and  was  by 
his  followers  believed  immortal  until  his  death  from  apo- 
plexy Dec.  10,  1791.  The  Frankists  continue  to  this  day 
in  parts  of  Poland,  dispersed  among  all  (even  the  highest) 
classes  of  society.  Their  profession  of  faith,  published  at 
Lemberg,  indicates  a  greater  leaning  towards  Judaism 
than  Christianity.  (See  Jost,  Oachicktt  de§  JudenthHtnt 
und  teiner  Sekten,  iii.  184;  Da  Costa,  Itrael  and  the  Gen- 
tile; p.  512-518 ;  QrXtz,  Frank  und  die  Frankitten,  Bres- 
lan,  1868.)  J  as.  H.  Worm  ah. 

Frankalmoiirn'  [Norman  Fr.,  "free  alms"],  in  Eng- 
lish law,  the  tenure,  chiefly  of  lands,  by  spiritual  service, 
as  where  a  sole  or  aggregate  corporation  holds  an  estate  of 
some  private  person,  who  gives  it  to  Ood  as  free  and  per- 
petual alms.  Tenures  by  frankalmoign  were  forbidden  to 
be  created  after  the  eighteenth  year  of  Edward  J.,  but 
there  are  in  England  many  examples  dating  from  before 
that  time,  now  chiefly  ecclesiastical  foundations  or  parish 
glebes.  Frankalmoign  implied  no  fealty  or  service,  as  did 
some  other  similar  tenures. 

Frank'enberg,town  of  Saxony,  on  the  Zschopau.  It 
has  very  large  cotton  and  linen  manufactures.     Pop.  9710. 

FrankenlverK,  von  (Johaicx  HEiinticB),  count  and 
cardinal,  b.  at  Glogau  Sept.  18, 1728 ;  studied  at  Breslau 
and  Rome ;  became  coadjutor  to  the  archbishop  of  Gorits 
1749;  arehbishop  of  Mechlin  1759;  cardinal  in  1778;  be- 
came involved  in  a  contest  with  the  civil  power,  in  whioh 
he  defended  the  claims  of  the  Church :  was  deposed  by  the 
emperor  Joseph  II.,  and  d.  at  Breda  June  II,  1804. 

Frank'enhausen,  town  of  Germany,  in  the  principal- 
ity of  Sohwarsburg-Rudolstadt,  has  salt-works,  saltpetre- 
reflneries,  and  manufactures  of  articles  of  mother  of  pearl. 
Pop.  5078. 

Frankenia'ceie,  a  natural  order  of  herbs  and  under- 
shrubs,  none  of  which  are  North  American.  They  are  few 
and  unimportant.  Their  nearest  allies  are  the  violets  and 
CaryophyllocesB. 

Frank'enstein,  town  of  Prussia,  in  the  province  of 
Silesia.  It  has  considerable  manufactures  of  broadcloth 
and  linen.     Pop.  7328. 

Frank'enthal,  town  of  Bavaria,  in  the  Palatinate.  A 
canal  60  feet  broad  connects  it  wiUi  the  Rhine.  It  has 
manufactures  of  cloth,  cotton,  linen,  gold  and  silver  wire, 
etc.     Pop.  7021. 

Frank'ford,  poat-v.  of  Sidney  tp.,  Hastings  00.,  On- 
tario, Canada,  on  Trout  River,  14  miles  N.  W.  of  Belleville, 
has  good  water-power  and  considerable  trade  and  maon- 
factures.     Pop.  abont  900. 

Frankford,  post-v.  in  Dagsborongh  hundred,  Snssex 
eo.,  Del.     Pop.  149. 

Frankford,  tp.  of  Mower  00.,  Minn.    Pop.  674. 

Frankford,  tp.  of  Sussex  eo.,  N.  J.    Pop.  1776. 

Frankford,  tp.  of  Cumberland  00.,  Pa.    Pop.  1369. 

Frankford,  formerly  a  borough,  now  a  part  of  Phila- 
delphia, Pa.,  in  tho  N.  E.  part  of  the  city,  has  important 
manufactures.  Tftcony  Creek  flows  between  Frankford 
and  the  main  part  of  the  city.  It  contains  a  celebrated  in- 
sane asylum.   (See  Philadelphia.) 

Frank'fort,  tp.  and  post-v.  of  Franklin  co.,  Ala.  Pop. 
of  V.  162;  of  tp.  1517. 

Frankfort,  tp.  and  post-r.  of  Will  co..  III.,  on  the  Jo- 
liet  and  Northern  Indiana  R.  R.,  13  miles  B.  of  Joliet.  Pop. 
of  tp.  1924. 

Frankfort,  post-v.,  oonnty-seat  of  Clinton  eo.,  Ind.,  is 
in  a  fertile  region,  and  is  46  miles  N.  W.  of  Indianapolis. 
It  is  on  the  Logansport  Crawfordsville  and  South-western, 
the  Lafayette  Muncie  and  Bloomington,  and  the  Frankfort 
and  Kokoma  R.  Rs.  It  has  2  banks,  2  weekly  newspapers, 
an  opera-bouse,  3  churches,  a  fine  graded  school  building, 
hotels,  stores,  etc.  Farmiqg  is  the  principal  business.  Pop. 
1300.  E.  H.  Staley,  Ed.  "  Ckbscent." 

Frankfort,  tp.  of  Montgomery  co.,  la.    Pop.  437. 

Frankfort,  post-v.  of  Marshall  co.,  Kan.,  on  the  Ver- 
milion River  and  on  the  central  branch  of  the  Union  Pa- 
oifio  R.  R.,  78  m.  W.  of  Atchison.     Has  good  water-power. 

Frankfort,  capital  of  Kentuoky,  also  of  Franklin  co., 
situated  in  a  rotunda  of  hills  upon  either  side  of  the  Ken- 
tucky River,  on  the  Louisville  and  Lexington  R.  R.  It  is 
noted  for  the  picturesqueness  of  its  scenery  and  the  9ne 
drives  in  the  vicinity.  It  contains  9  churches,  3  bonks,  a 
fine  public  school  building,  a  high  school,  a  seminary  for 
yonng  ladies,  an  institution  for  the  training  of  feeble- 
minded children,  1  tri-woekly  newspaper  (which  is  pub- 
lished daily  during  the  session  of  the  legislature),  gas  and 
water  works,  a  steam  fire-engine,  a  cotton-mill,  a  barrel- 
manufaotory,  a  pottery,  5  saw-mills,  2  flouring-mills,  $ 
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distilleriu,  and  the  SUte  prison.    It  bu  a,  fine  hall  wbioh  I  tel,  of  itone,  iras  ereoted  by  the  oity  at  a  eost  of  9120,000, 
has  a  capacity  for  seating  1000  persons.    The  Capital  Ho-  I  bat  is  now  owned  by  private  parties.   The  Frankfort  oeme- 


State  Capitol,  Frankfort,  Kjr. 


teiy  is  very  beantifnl,  and  in  it  repose  the  remains  of  many 
of  Kentucky's  great  and  gallant  men.  Nearly  all  the  va- 
rious benevolent  orders  have  lodges  in  the  city,  and  the 
Odd  Fellows  own  a  handsome  temple.  Five  turnpikes  ter- 
minate here.  Pop.  5396.  H.  A.  M.  HiiHDeRsox, 
Ed.  "  Kextucky  Frebkason,"  and  Siipl.  Public  IiulrueHon. 

Frankfort,  post-v.  and  tp.  of  Waldo  oo.,  Me.,  on  the 
W.  side  of  the  Penobscot,  15  miles  S.  of  Bangor.  It  has 
granite-quarries  and  manufactures  of  lumber,  shipping, 
and  cooperage.     Pop.  1152. 

Frankfort,  post-v.,  capital  of  Benzie  oo.,  Mich.,  on  the 
E.  shore  of  Lake  Michigan,  140  miles  N.  of  Qrand  Haven. 
It  has  a  bank,  a  newspaper  printed  by  steam,  a  public 
library,  a  silver  cornet  band,  a  church,  3  hotels,  a  blast- 
furnace, 5  saw-mills,  2  shingle-mills,  a  park,  a  fire  com- 
pany, and  a  number  of  stores.  Principal  Dusineas,  lumber- 
ing, iron  manufacturing,  farming,  and  fruit-raising.  It  has 
a  good  harbor.     Pop.  about  1500. 

ConsELL  A  HosNER,  Eds,  "  Express." 

Frankfort,  tp.  of  Wright  co.,  Minn.    Pop.  564. 

Frankfort,  post-tp.  of  Knox  co.,  Neb.    Pop.  63. 

Frankfort,  post-v.  and  tp.  of  Herkimer  oo.,  N.  Y.,  10 
miles  B.  by  S.  of  Utica,  on  the  Central  R.  R.  and  on  the 
Mohawk,  has  manufactures  of  cheese,  lime,  matches,  wool- 
lens, etc.,  and  one  bank.     Pop.  1083 ;  of  tp.  3065. 

Frankfort,  a  v.  of  Concord  tp.,  Ross  co.,  0.,  near  the 
Marietta  and  Cincinnati  R.  R.     Pop.  519. 

Frankfort,  post-tp.  in  Mineral  co.,  W.  Va.     Pop.  957. 

Frankfort,  post-tp.  of  Pepin  co..  Wis.     Pop.  340. 

Frankfort,  Council  of,  a  synod  noted  in  church 
history  for  its  decided  action  against  the  worship  of  images, 
was  called  by  Charlemagne  a.  d.  794,  and,  according  to 
Dnpin  {Eeclet.  Hist.,  cent,  viii.),  was  attended  by  300  bish- 
ops, who  came  from  Germany,  Qaul,  Spain,  Italy,  and  Eng- 
land, besides  two  delegates  from  the  pope.  Tiiis  council 
condemned  also  the  Adqptianists.  (See  HEreLE,  Concilien- 
getckichtef  iii.  635  aeq.j  Laiydoit,  Manual  of  CounciU,  s.  v.) 

J.  H.  WoHMAW. 

Frankfort-on«the«niain  [Ger.  Frankfurt-am- ^fain] 
was  in  commercial  respects  the  most  important,  and  on 
account  of  its  historical  relations  the  most  famons,  of  the 
four  free  cities  of  Germany.  It  is  now  in  the  limits  of  the 
province  of  Hesse-Nassau,  Prussia,  to  which  it  was  annexed 
in  1866.  It  is  situated  on  the  right  bank  of  the  Main,  over 
which  an  old  stone  bridge  of  fourteen  arches,  built  in  1.M0, 
crosses  to  its  suburb,  Sochsenhausen.  The  city  proper, 
whose  population  amounts  to  91,040,  is  as  beautiful  as  in- 
teresting. It  is  entered  by  seven  large  gates,  two  of  which, 
the  Oallus  Thor  and  the  Eschenheimer  Thor,  have  been 
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modem  style.  But  the  walls  and  ditches  which  formerly 
stretched  between  these  gates  have  been  transformed  into 
charming  promenades,  where  splendid  villas  und  resorts 
of  amusement  alternate  with  almost  rural  surroundings. 
Among  its  public  squares  are  the  Koesmarkt,  with  the  monu- 
ment of  Gutenberg,  designed  by  Launitx,  and  the  Gotheplotz, 
with  the  statue  of  Goethe  by  Scbwanthaler.  Among  its 
public  buildings  the  most  remarkable  are — ^the  Rbmor,  an 
old  building,  in  whose  Wahlzimmer  the  electors  met,  and 
in  whose  Kaisersaal  the  elected  emperor  gave  his  first 
banquet ;  and  the  cathedral  of  St.  Bartholemew,  a  Gothic 
structure  begun  in  1238  and  finished  in  the  sixteenth  cen- 
tury, in  which  the  coronation  of  the  German  emperors  touk 
place.  On  aoconnt  of  its  geographical  position,  easily  com- 
municating with  all  the  chief  points  of  Europe,  it  early  at- 
tracted attention.  It  was  a  favorite  residence  of  Charle- 
magne. In  1257  it  was  made  a  free  city.  After  the  days 
of  Frederic  Barbarossa  it  became  the  place  for  the  election 
of  the  German  emperors,  and  by  the  "Golden  Bull"  (in 
1356)  Charles  IV,  transformed  this  custom  into  a  right. 
Napoleon  made  it  the  capital  of  a  great  principality.  In 
1848  and  1849  the  German  Parliament  sat  here.  After 
1816  the  meetings  of  the  German  Diet,  in  wbioh  Frankfort 
enjoyed  an  independent  vote  in  the  full  council,  and  a  vote 
in  conjunction  with  the  three  other  free  cities  in  the  limited 
council,  were  held  here;  but  the  oity  sided  with  Austria 
in  the  war  of  1866,  and  consequently  lost  her  autonomy 
in  that  year.  Of  late  some  branches  of  its  trade  have  de- 
creased. Leipsic  has  superseded  it  in  the  book-trade,  but  as 
a  moneyed  centre  it  still  occupies  the  principal  place. 
Frankfort  is  the  banking-house  of  Germany.  Its  exchange 
rules  the  money-market  of  Germany,  and  exercises  oon- 
sidersble  influence  throughout  the  world. 

Frankfort-on-the-Oder,  city  of  Prussia,  in  the 
province  of  Brandenburg,  on  both  sides  of  the  Oder.  It  hns 
considerable  manufactures  of  linen,  cloth,  hosiery,  gloves, 
leather,  and  earthenware,  and  a  very  extensive  trade.  Its 
three  annual  fairs  have  more  than  10,000  visitors,  especi- 
ally dealers  from  Poland.  Its  university,  which  was  founded 
in  1506  by  the  elector  Joachim  I.,  was  moved  to  Breslau  in 
1811.     Pop.  43,211. 

Frankfort  Springs,  post-v.  of  Hanover  tp.,  Beaver 
CO.,  Pa.,  26  miles  S.  W.  of  Pittsburg.  It  has  two  medicinal 
springs,  Lciper's  and  Cave  Springs,  which  have  saline 
chalybeate  waters.  The  last-mentioned  spring  arises  in  a 
large  and  very  remarkable  cave,  and  is  much  visited  by 
tourists  and  invalids.     Pop.  155. 

Frank'fnrter  (Moses  ben  Simeoh),  a  Jewish  scholar 
and  printer,  flourished  at  Amsterdam  between  17O0  and 
1762.  He  edited  the  Oreal  Rabbinic  Bible  (Amsterdam, 
1724-27,  4  vols,  fol.),  which  is  one  of  the  most  valuable 
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Bnriptorct.  Tfaa  Hcbnw  BibiM  ue  printed  tnn  thia  text. 
(8w  FOinr,  BOIiollkeca  Judaiea,  L  MS ;  ErHniMB,  Intrc- 
(beKmfo  Stbnw  LUmUurt,  p.  101.)        J.  U.  Wobhah. 

Frank'incense  [L&t.  tktu},  a  name  applied  to  rarioas 
fiagrant  game  and  resins.  It  anciently  designated  the  aub- 
stanoe  cow  known  in  commeroe  as  Olibaxdh  (which  see), 
the  prodaot  of  BoiunUia  trrata,  an  East  Indian  tree,  and 
of  Fta—lea  Jloribunda,  an  African  tree,  both  of  the  order 
Terebintaceis.  The  franliinaenae  of  Sierra  Leone  is  from 
the  DtmieUia  ikwri/tra,  a  large  mountain-tree  of  that  re- 
gion. Id  England  the  frankincense  of  the  ahopa  is  nothing 
bat  common  turpentine,  such  as  is  exported  from  the  South- 
em  U.  8. 

Frank'lBK  PriT'Ilege,  the  right  of  sending  letters  or 
packsgea  free  by  mail.  The  poat-ofllce  baring  been  orig- 
inally establishedsolely  for  goremmental  purposes,  the  car- 
riage of  official  correspondence  remained  for  a  long  time 
Us  only  business.  The  grant  to  the  Unirersity  of  Paris 
and  the  well-known  eouoessions  of  the  Oerman  prinoes  to 
tiie  eoanto  of  Thnm  and  Taxis  having  placed  the  post  in 
the  position  of  a  carrier  for  hire,  free  oorreepondence  be- 
tween officers  of  the  goremment  and  other  favored  persons 
came  gradually  to  be  regarded  in  the  modern  ligut  of  a 
prirtlege.  In  England  the  right  was  claimed  by  theHouae 
of  Commons  in  1880,  and  prirately  allowed  to  members  by 
the  Crown,  which  bad  hitherto  enjoyed  it  in  connection 
with  the  entire  control  and  reTcnues  of  the  post-office.  In 
1686  a  olaose  was  inserted  in  the  bill  granting  the  post- 
office  revenues  to  the  king  which  exempted  from  postage 
the  correspondence  of  members  of  the  House  of  Commons. 
The  Speaker,  in  putting  the  question  on  the  clause,  said 
"he  was  ashamed  of  it."  The  bill  passed  the  lower  House, 
bat  the  clause  was  dropped  in  the  House  of  Lords.  The 
privilege,  however,  continued  under  special  agreement  with 
the  Crown  until  it  was  expressly  confirmed  by  the  act  4 
Oeo.  III.  e.  24,  by  which  each  member  was  allowed  to  send 
free  not  more  than  ten  letters  a  day,  and  te  receive  fifteen, 
each  letter  to  weigh  not  more  than  one  ounce.  Up  to  1837 
enly  the  name  of  the  member  was  required  to  be  written 
by  himself  on  the  back  of  the  letter ;  by  a  statute  of  that 
year  he  was  required  to  write  the  entire  address,  the  town, 
and  the  day  of  the  month,  and  to  post  the  letter  on  the 
lame  day.  Owing  4o  the  high  ratea  of  postage  the  privi- 
lege in  Bngland  was  greatly  abased.  Investigations  in- 
stituted by  the  House  of  Commons  in  1735  and  1784  showed 
a  Tegular  trade  in  anthentic  franks,  and  extensive  forgeries. 
One  man  was  proved  to  have  forged  and  sold  over  14,000  in 
live  months.  In  1838,  during  the  agitation  of  Rowland 
Hill's  postal  reform,  the  quantity  of  free  matter  was  eeti- 
auted  at  (Vvm  10  to  30  per  cent,  of  the  entire  business  of 
the  poat-ofiice.  In  1838  the  privilege  was  abolished  by  the 
passage  of  Rowland  Hill'i  act.  In  Franca  in  1841  the 
number  of  free  letters  was  over  12,000,000,  and  in  1850 
38,000,000. 

In  the  U.  S.  the  first  appearance  of  the  flanking  privi- 
lege after  the  assumption  of  the  post-office  by  the  Conti- 
nental Congress  was  in  Jan.,  1778,  when  it  was  granted  to 
all  private  soldiers  actually  in  service  for  letters  written  by 
and  to  themselves.  The  ordinance  of  1782,  repealing  pre- 
vious legislation  with  regard  to  the  post-offlce,  made  free 
all  letters,  packets,  and  despatohes  to  and  from  the  mem- 
bers and  secretary  of  Congress  while  actually  attending, 
the  commander-in-chief  and  the  separate  army  command- 
ers, the  heads  of  the  departments  of  finance,  war,  and  for- 
eign affairs  of  these  U.  S.  on  pubtt'e  tereict;  also,  single 
letters  directed  to  any  oSoers  of  the  line  in  aetnal  service. 
In  1791  an  act  of  Congress  extended  the  privilege  to 
oOcial  letters  of  the  treasurer,  oomptroller,  auditor,  and 
assistant  seeretary  of  the  treasury.  The  act  of  the  next 
year,  establishing  the  post-oSee,  exempted  from  postage 
all  letters  to  and  from  u>e  President  and  Vics-President; 
all  letters,  not  exceeding  two  ounces  in  weight,  to  and 
from  Senators  and  memfaiers  of  the  House  of  Representa- 
tives, the  seeretery  of  the  Senate,  and  the  dork  of  the 
House,  during  actual  attendance  in  session  and  twenty 
days  thereafter ;  to  and  from  the  secreteries  of  state,  war, 
and  the  treasury,  and  the  postmaster-general,  their  assist- 
ants and  bureau  officers,  and  the  commissioners  for  settling 
aceonnU  with  the  States :  "  provided,  that  no  person  shall 
frank  or  enclose  any  letter  or  packet  but  his  own."  "  Each 
before-named  person  shall  deliver  any  letter  enclosed  to 
him,  addressed  to  another,  to  the  post-office,  noting  the 
place  whence  it  came,  and  postage  snail  be  charged  there- 
on." The  franking  officers  were  required  to  furnish  speci- 
mens of  their  signatures  to  postmEisters.  Subsequent  legis- 
lation extended  the  privilege,  with  various  modifications, 
to  newly-creat«d  cabinet  and  bureau  officers ;  to  Presidents 
and  to  their  widows  during  life ;  to  delegates  from  the  Ter- 
ritories (commencing  with  Wm,  Henry  Harrison,  delegate 
from  the  Territory  north-west  of  the  Ohio)  on  the  same 


terms  as  members  of  Congreai ;  to  depnty  postmasters  on 
letters  not  over  half  an  ounce  in  weight ;  to  newspapers 
for  purposes  of  exchange ;  and  to  the  adjutant-generals  of 
States  for  oertain  oorrespondenoe  relating  to  the  militia. 
Deputy  postmasters  were  allowed  two  eente  for  eaoh  fnt 
letter  delivered  other  than  their  own.  The  time  within 
which  members  of  Congress  could  f>ank  was  extended  to 
thirty,  and  subsequently  to  sixty,  days  before  and  after 
each  session.  Provision  was  maide  for  the  payment  of 
postage  on  the  excess  in  weight  of  their  letters  over  two 
ounces.  Executive  officers  were  allowed  to  receive  news- 
papers free,  as  also  members  and  officers  of  Congress  during 
the  time  above  limited.  A  fine  of  $50  was  imposed  for  the 
forgery  of  a  frank,  and  of  $10  for  its  use  on  letters  not 
written  by  the  respective  franking  officers,  except  in  the 
ease  of  cabinet  officers,  who  were  allowed  to  frank  for  each 
other.  In  1808  the  privilege  was  first  extended  to  cover 
public  documents,  members  and  delegates  in  Congress  being 
anthorited  to  transmit  free  the  President's  message  and  ac- 
oompanying  papers  of  that  year.  Similar  acts  were  passed, 
bring  generally  the  first  of  their  respective  sessions,  in 
1810,  1811,  1812,  and  following  years,  and  the  authority 
extended  to  the  secretary  of  the  Senate  and  clerk  of  the 
House.  In  1813  the  report  of  the  foreign  relations  com- 
mittee on  said  message  and  documents  was  added  to  the 
list,  and  at  the  same  session  all  "executive  documents." 
In  1820  all  documents  printed  by  order  of  either  House 
were  included,  and  the  time  of  franking  not  limited.  The 
governors  of  States  were  also  allowed  to  exchange  Bteto 
documents  fi-ee  of  postage.  The  act  of  March  3, 1845,  by 
which  inland  postege  was  reduced  to  five  cente,  reserved 
to  members  and  delegates  in  Congress  and  to  the  Vice- 
President  the  right  to  frank  and  receive  free  letters  not  ex- 
ceeding two  ounoes  in  weight  (any  excess  to  be  paid  from 
contingent  funds)  and  documents  printed  by  order  of  either 
House ;  to  the  third  a^si^tant  postmaster-general  and  to 
postmasters  the  right  to  frank  letters  on  post-office  busi- 
ness by  endorsing  them  as  official,  a  false  endorsement  to 
be  punished  by  ^00  fine.  The  franking  privilege,  as  it 
regarded  all  other  persons,  was  abolished,  officers  of  the 
government  previously  enjoying  it  being  directed  to  keep 
quarterly  accounts  of  postege,  and  pay  it  from  their  re- 
spective contingent  funds.  This  partial  reform  did  not 
last  long.  The  privilege  of  members  and  delegates  was 
extended  to  the  session  following  the  term  for  which  they 
were  elected;  certain  postmasters  were  allowed  to  ftank 
their  private  letters  not  over  one  half  ounce  in  weight ; 
letters  to  the  army  in  Mexico  or  on  the  frontier  were  al- 
lowed to  go  free,  and  the  widows  of  ex-Presidente  Adams, 
Polk,  and  Taylor  were,  by  special  acts,  granted  the  frank- 
ing privilege.  The  provision  of  the  aatof  1845,  requiring 
aecounU  to  be  kept  of  official  postage,  was  repealed,  and 
$200,000  per  annum  appropriated  therefor.  This  was  sub- 
sequently increased  to  $500,000.  In  1851  the  free  exchange 
of  newspapers  was  re-established.  Prom  this  time  to  1863 
a  few  minor  extensions  of  the  privilege  were  granted,  in- 
cluding the  carriage  of  books  and  docnmenU  for  the  Con- 
gressional Library.  By  the  act  of  Mar.  3,  1863,  the  priv- 
ilege was  conferred  upon  and  limited  to  the  following  per- 
sons and  articles :  the  President  and  his  private  secretary ; 
the  Vice-President ;  chiefs  of  exeoutive  departments ;  such 
heads  of  bureens  and  chief  clerks  as  might  be  designated 
by  the  postmaster-general,  for  official  letters  only ;  Senators 
and  Representetivcs  in  Congress  for  all  correspondence, 
documente  printed  by  authority  of  Congress,  speeches  and 
proceedings  herein,  and  printed  matter  addressed  to  them, 
said  privilege  to  commence  with  their  term  of  office  and  to 
continue  until  the  first  Monday  in  December  after  iU  close ; 
to  all  government  officers  for  letters  endorsed  official  and 
addressed  to  the  heads  of  their  respective  departments ;  to 
postmasters  for  endorsed  official  correspondence  with  eaoh 
other,  a  penalty  of  $300  being  provided  for  false  endorse- 
ment;  to  publishers  of  newspapers  for  their  exchanges; 
and  to  senders  of  petitions  to  either  branch  of  Congress, 
The  weight  of  the  above-named  articles,  excepting  peti- 
tions and  public  documents,  was  limited  to  four  ounces. 
Mem  tiers  of  Congress  were  also  authoriied  to  frank  "  seeds, 
roots,  cuttings,  and  scions,"  the  weight  to  be  fixed  by  the 
postmaster-general.  With  very  slight  modification,  such 
as  the  extension  of  the  privilege  to  cover  "  Smithsonian 
exchanges,"  medals  or  otber  testimonials  voted  by  Btete 
legislatures  to  soldiers,  etc.,  and  a  provision  requiring 
franking  officers  to  write  their  signatures,  instead  of  using 
/ne-aimile  stamps,  as  had  become  quite  customary,  this 
law  remained  in  force  until  Jan.  31, 1873,  when  the  follow- 
ing act  was  passed  :  "  That  the  franking  privilege  be,  and 
the  same  hereby  is,  abolished  from  and  after  the  first  day 
of  July,  A.  D.  1873,  and  that  thenceforth  all  official  corre- 
spondence, of  whatever  nature,  and  other  mailable  matter 
sent  iVom  or  to  any  officer  of  the  government  or  person 
now  authorised  to  iVank  such  matter,  shall  be  chargeable 
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with  the  nune  ntes  of  postag*  as  may  be  lawfully  impowd 
upon  like  matter  lent  by,  or  addreued  to,  other  penoni; 
provided,  that  no  oompensation  or  allowanoe  shall  now  or 
hereafter  be  made  to  Senators,  members  or  delegates  of  the 
House  of  Representatires  on  acoount  of  postage."  A  sub- 
sequent aot  of  the  same  session  repealed  all  laws  for  the 
transmission  of  fVee matter.  Atthe  same  session  $1,865,900 
was  appropriated  for  the  purchase  of  stamps  at  their  faoe- 
value  for  the  use  of  the  exeoutiTe  and  departments,  the 
seoretary  of  the  Senate,  the  elerk  and  sergeant-at-arms  of 
the  House.  This  was  supplemented  at  the  next  session  by 
a  deficieney  appropriation  of  $180,000,  while  for  the  fiscal 
year  ending  June  30, 1875,  only  $577,000  was  appropriated. 

The  varying  course  of  legislation  on  this  subject  serrei 
to  show  the  attempts  which  hare  been  made  from  time  to 
time  to  reform  the  abuses  of  the  franking  privilege.  Its 
abolition  had  been  steadily  recommended  by  the  postmas- 
ters-general, and  their  recommendations  supported  by  sta- 
tistics and  estimates  showing  the  vast  burden  it  imposed 
upon  the  post-otBce  department.  As  far  back  as  1854  the 
Washington  post-office  sent  out  in  one  month  815,021 
pounds  of  free  matter.  Mr.  Creswell,  late  pottmaster- 
general,  to  whose  determined  efforts  the  final  abolition  was 
in  great  measure  due,  estimated  in  his  report  for  1872  that 
the  free  matter  would,  if  paid  for,  represent  a  revenue  of 
$3,500,000.  Suffioient  time  has  not  yet  elapsed  since  the 
abolition  of  the  fVanking  privilege  to  determine  the  direct 
saving  to  the  revenoe  oooa^oned  thereby.  Should  the 
privilege  not  be  re-established,  a  great  incidental  saving 
will  undoubtedly  be  made  in  the  printing  of  public  docu- 
ments, heretofore  sent  ont  gratuitously  by  members  of 
Congress.  Robert  B.  Likes. 

Frank'inmnth,  tp.  of  Saginaw  co.,  Mich.   Pop.  1488. 

Frankists.    See  Fkaxc  (Jacob  Joseph). 

Fraakl  (Lnnwia  AuacsT),  b.  of  Jewish  stock  at  Chrast, 
Bohemia,  Feb.  3, 1810  ;  studied  medicine,  and  became  sec- 
retary to  the  Jews  of  Vienna  and  professor  of  aasthetios 
1851;  established  a  Jewish  school  at  Jerusalem  1856;  au- 
thor of  numerous  popular  poems  in  German ;  also  of  a  his- 
tory of  the  Jews  in  Vienna  (1847-53),  and  some  volumes  of 
Eastern  sketches. 

Frank'land  (Sir  Chables  Hekbt),  Bast.,  b.  in  India 
May  10, 1716,wa8theionof  the  govemorof  the  East  India 
Company's  faictory  in  Bengal.  In  1741  he  became  collector 
of  the  port  of  Boston,  Moss.  He  is  chiefly  known  by  the 
romantic  story  of  his  love  for  Agnes  Surriage,  a  beautiful 
young  woman,  a  servant  at  an  inn  in  Marblebead.  Frank- 
land  made  her  his  mistress,  and  afterwards  his  wife.  Ae- 
cording  to  the  popular  belief,  he  married  her  in  consequence 
of  her  rescuing  Dim  from  the  ruins  of  Lisbon  at  the  great 
earthquake,  Kov.  1, 1755.  In  1757  he  became  British  con- 
sul-general at  Lisbon.  Lady  Agnes  resided  after  his  death 
(which  occurred  at  Bath,  England,  Jan.  11,  1768)  at  the 
Frankland  mansion,  Hopkinton,  Mass.,  but  at  the  outbreak 
of  the  Revolution  went  to  England,  and  d.  there  Apr.  23, 
1783.     (See  his  Lift  (1868),  by  Elias  Nason.) 

Frankland  (Edward),  Pr.  D.,  D.  C.  L.,  F.  R.  S.,  b.  at 
Cburohtown,  Lanoashiro,  England,  Jan.  18, 1825 ;  was  edu- 
cated at  London,  Marburg,  and  Qiessen ;  has  held  succes- 
sively professorships  of  chemistry  in  Owens  College,  Man- 
chester, Bartholomew's  Hospital,  the  Royal  Institution, 
and  the  Royal  School  of  Mines ;  became  president  of  the 
London  Chemical  Society  1871 ;  author  of  published  re- 
searches upon  questions  of  organic  chemistry;  on  the 
methods  and  materials  for  artificial  illumination ;  on 
drinking-water  and  its  impurities ;  the  sewage  question,  etc. 

Frank'lin,  county  of  the  N.  W.  of  Alabama.  Area, 
590  square  miles.  It  is  bounded  on  the  W.  by  Mississippi. 
The  soil  is  fertile,  and  produces  corn,  cotton,  and  tobacco. 
Bituminous  ooal  is  found.     Cap.  Russellville.     Pop.  8006. 

Franklin*  county  of  Arkansas,  lying  on  both  sides  of 
the  Arkansas  River.  Area,  770  square  miles.  The  surface 
is  broken,  and  abounds  in  timber,  coal,  and  iron  ore.  The 
bottom-lands  are  very  fertile.  Cattle,  hay,  grain,  and  cot- 
ton are  produced.  The  county  is  traversed  by  the  Little 
Rock  and  Fort  Smith  R.  B.     Cap.  Osark.     Pop.  9627. 

Franklin,  county  in  the  W.  of  Florida.  Area,  600  square 
miles.  It  is  nearly  level,  and  not  extensively  cultivated, 
but  contains  much  excellent  soil.  It  is  bounded  on  the  S. 
by  the  Oulf  of  Mexico.  Excellent  timber  abounds,  and  the 
fisheries  are  important.     Cap.  Appalachicola.     Pop.  1256. 

Franklin,  county  in  the  N.  of  Oeorgia,  bounded  on  the 
N.  E.  by  South  Carolina.  The  county  is  well  watered,  fer- 
tile, and  produces  ^rain.  The  surface  is  uneven.  Iron 
ore  is  abundant.  There  is  a  good  supply  of  water-power. 
Cap.  Camesville.    Pop.  7893. 

Franklin,  county  in  the  S.  of  Illinois.  Area,  424 
square  miles.     It  is  traversed  by  the  Big  Muddy  River, 


and  has  a  fertile  soil.  Cattle,  wool,  grain,  and  tobaooo  ar« 
produced.   Timber  is  abundant.   Cap.  Benton.  Pop.  12,652. 

Franklin,  oounty  of  Indiana,  bordering  on  Ohio.  Area, 
395  square  miles.  The  surfitce  is  in  part  hilly,  the  soil  cal- 
careous and  productive.  Cattle,  wool,  and  grain  are  the 
staples.  The  manufactures  include  lumber,  cooperage, 
harnesses,  cotton  goods,  paper,  and  flour.  It  is  traversed 
by  the  Whitewater  Valley  R.  R.  and  by  the  Whitewater 
River  and  its  forks.    Cap.  Brookville.    Pop.  20,223. 

Franklin,  county  in  N.  Central  Iowa.  Area,  &7< 
square  miles.  It  is  well  watered  and  prodaetivo.  Grain 
is  the  principal  product.  It  is  traversed  by  the  Central 
R.  R.  of  Iowa.     Cap.  Hampton.     Pop.  4738. 

Franklin,  county  in  the  E.  of  Kansas.  Area,  576 
8C|uare  miles.  It  is  chieSy  undulating,  fertile  prairie. 
Live-stock,  grain,  and  wool  are  produced.  It  is  inter- 
sected by  the  Maraii  des  Cygnes  and  by  the  Lawrence 
Leavenworth  and  Galveston  and  other  railroads.  Coal  is 
mined  here.     Cap.  Ottewa.     Pop.  10,386. 

Franklin,  county  of  N.  Central  Kentucky,  intersected  by 
the  navigable  Kentncky  Biver.  Area,  200  square  miles.  It 
has  a  productive  calcareous  soil.  Live-stook,  tobacco,  grain, 
and  wool  are  staples.  The  county  is  traversed  by  the  Louis- 
ville and  Lexington  R.  R.     Cap.  Frankfort     Pop.  15,300. 

Franklin,  parish  in  the  N.  E.  of  Louisiana.  Area, 
740  square  miles.  Its  surface  is  jineven,  but  productive. 
Corn  and  cotton  are  staple  crops.  It  is  partly  Sounded  on 
the  W.  by  the  navigable  Bnyon  Bceuf.  Cap.  Winnsborongh. 
Pop.  6078. 

Franklin,  county  of  Maine,  bordering  on  Canada. 
Area,  1600  square  miles.  Its  northeni  part  is  unsettled, 
and  is  chiefly  forest-land,  broken  by  mountain-ranges. 
Much  of  the  southern  portion  is  very  fertile.  Cattle,  grain, 
wool,  and  dairy  products  are  the  staples.  Carriages,  lum- 
ber, and  wooden  wares  are  extensively  manufactured.  The 
Androscoggin  R.  R.  terminates  in  this  county.  Cap.  Farm- 
ington.     Pop.  18,807. 

Franklin,  county  of  Massachusetts,  bordering  on  New 
Hampshire  and  Vermont,  and  intersected  by  the  Connecti- 
cut River.  Part  of  its  surface  is  broken  by  hills  and  moun- 
tains, but  the  alluvial  lands  and  much  of  the  elevated  por- 
tions are  very  fertile,  producing  grain,  tobacco,  frait,  wool, 
and  hay.  Cattle,  horses,  and  sheep  are  bred  extensively. 
The  manufactures  include  lumber,  furniture,  wooden  wares, 
cotton  goods,  cutlery,  etc  The  county  is  traversed  by  the 
Vt.  and  Mass.,  the  New  London  Northern,  and  the  Coo- 
Deotiont  River  B.  Bs.     Cap.  Greenfield.     Pop.  32,635. 

Franklin,  county  in  the  8.  W.  of  Mississippi.  Area, 
590  square  miles.  The  surface  is  broken,  the  soil  along  the 
rivers  fertile,  producing  cotton,  com,  and  rice.  Pine  tim- 
ber is  abundant.    Cap.  Meadville.     Pop.  7498. 

Franklin,  county  of  Missouri,  bounded  on  the  N.  by 
the  Missouri  River.  Area,  874  square  miles.  The  county 
is  uneven  and  bluSy,  but  very  fertile,  producing  cattle, 
grain,  tobacco,  fruit,  and  wool.  Lead,  iron,  ana  copper 
ores  are  abundant  and  good.  Wine,  carriages,  brick,  fionr, 
lumber,  charcoal,  cooperage,  iron,  and  clothing  arc  among 
the  articles  manufactured.  It  is  intersected  by  the  Atlantic 
and  Pacific  R.  R.     Cap.  Union.     Pop.  30,098. 

Franklin,  oounty  of  Nebraska,  twrdering  on  Kansas. 
Area,  576  square  miles.  It  is  intersected  by  the  Republi- 
can River.  It  is  in  a  good  grazing  and  farming  region. 
Cap.  Bloomington.     Pop.  26. 

Franklin ,  county  of  New  York,  bordering  upon  Canada. 
Area,  1718  square  miles.  The  northern  portion  is  generally 
fertile,  producing  grain,  potatoes,  cattle,  wool,  hay,  butter, 
and  cheese.  The  sonthem  portion  is  in  part  oecupied  by 
the  Ansable  Mountains,  a  part  of  the  Adirondack  group. 
This  region  is  productive  of  timber  and  iron,  but  is 
sparsely  inhabited.  Lumber,  starch,  iron,  brick,  flour, 
leather,  etc.  are  manufactured.  The  county  is  intefseeted 
by  the  Ogdensburg  R.  R.     Cap.  Malone.     Pop.  30,271. 

Franklin,  county  in  the  N.N.E.  of  North  Carolina. 
Area,  450  square  miles.  It  is  traversed  by  Tar  River.  Its 
snrfare  is  undulating.  Cotton,  com,  and  tobacco  are  pro- 
duced.   Gold  is  found.    Cap.  Louisburg.    Pop.  14,134. 

Franklin,  county  of  Central  Ohio.  Area,  530  square 
miles.  It  is  traversed  by  the  Scioto  and  other  streams.  It: 
surface  is  quite  level  and  very  fertile,  producing  grain,  hay, 
tobacco,  wool,  and  live-stock.  The  mannfactures  include 
carriages,  railroad  cars,  iron,  boots  and  shoes,  metallic  wares, 
tobaceo,cigars,  confectionery,  and  harnesses.  Thecounty  is 
traversed  by  several  railroads  whioh  centre  at  Columbus, 
the  county-seat  and  capital  of  the  State.     Pop.  63,019. 

Franklin,  county  of  Pennsylvania,  bounded  on  the  8. 
by  Maryland.  Area,  740  square  miles.  It  consists  mainly 
of  a  broad  and  exceedingly  fertile  valley  between  two 
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TidgM  of  monntnina — Cove  Monntkin  on  the  N.  W.  uid 
South  Mountain  on  the  S.  E.    Grain,  live-ftoek,  wool,  dairy 

Srodoeti,  and  haj  are  the  agriooltnral  •taplei.  Caniages, 
oar,  eooperage,  hameaaos,  metallio  warea,  mrnituie,  leather, 
Inmber,  paper,  and  woollen  and  cotton  goods  are  manufae- 
tared.  Iron  ore,  alate,  and  limeatone  are  obtained.  The 
county  ia  trarerrad  by  the  Franklin,  the  Cumberland  Valley, 
and  other  railroadi.     Cap.  Chamberaburg.     Pop.  45,365. 

Fnmklin,  ooanty  of  Tenneuce,  bordering  npon  Ala- 
bama. Area,  615  square  milea.  The  E.  part  is  broken  by 
ipora  of  the  Cumberland  Mountains,  and  contains  import- 
ant beds  of  ooal  and  iron.  The  soil  is  fertile.  Cattle,  grain, 
and  wool  are  staple  produetions.  The  county  is  traversed 
by  the  Naahrille  and  Chattanooga  R.  R.  and  its  branches. 
Cap.  Winchester.    Pop.  14,970. 

Franklin,  county  of  Vermont,  bounded  on  the  K.  by 
Canada  and  on  the  W.  by  Lake  Champlain.  Area,  6.10 
iquare  miles.  The  surface  is  uneven,  but  very  fertile.' 
Grain,  live-stock,  wool,  bay,  and  dairy  products  are  the 
staples.  Flour,  cooperage,  leather,  lumber,  carriages,  fur- 
niture, harnesses,  woollen  goods,  and  metallic  wares  are 
among  the  manufactures,  for  which  the  Missisquoi  and 
Lamoille  rivers  furnish  water-power:  It  is  intersected  by 
the  Vermont  and  Canada  and  other  railroads.  Cap.  St. 
Albans.  Pop.  30,291. 
'  Franklin,  county  of  Virginia,  in  the  S.  part  of  the 

"Piedmont  region,"  8.E.  of  the  Blue  Ridge.  It  is  drained 
by  afflnents  of  the  Staunton  River,  and,  though  hilly,  is 
very  fertile.  Qrain  and  tobaoco  are  staple  products ;  iron 
ore  is  fonod.     Cap.  Rocky  Mount.     Fop.  18,264. 

Franklin,  post-tp.  of  Henry  eo.,  Ala.,  on  the  Western 
R.  R.,  34  miles  flrom  Montgomery.     Pop.  1040. 

Franklin,  tp.  of  Hacon  co.,  Ala.    Pop.  1294. 

Franklin,  tp.  of  Calhoun  oo..  Ark.    Fop.  438. 

Franklin,  ^.  of  Chieot  eo..  Ark.    Pop.  844. 

Franklin,  tp.  of  Drew  eo..  Ark.    Pop.  667. 

Franklin,  post-tp.  of  Fulton  oo..  Ark.    Pop.  580. 

Franklin,  tp.  of  Grant  oo.,  Ark.    Pop.  298. 

Fntnklin,  tp.  of  Independence  eo.,  Ark.    Pop.  559. 

Franklin,  tp.  of  Isard  oo..  Ark.    Pop.  660. 

FranUin,  tp.  of  Little  River  oo.,  Ark.    Pop.  388. 

FfanUin,  tp.  of  Union  co..  Ark.    Pop.  799. 

Franklin,  post-tp.  of  Saoramento  oo.,  CaL  Pop.  1272. 

Franklin,  tp.  and  post-r.  of  New  IJondon  oo..  Conn., 
on  the  New  London  Northern  R.  R.,  20  miles  N.  of  New 
London.     Pop.  731. 

Franklin,  post-v.,  cap.  of  Heard  oo.,  Oa.,  on  the  E. 
hank  of  the  Chattahoochee  River,  60  miles  S.  W.  of  Atlanta. 
It  has  a  good  water-power,  I  steam  saw  and  grist  mill,  15 
or  20  stores  and  shops,  a  court-house,  2  churches,  and  1 
weekly  newspaper.  H.  M.  Bahrox,  Pub.  "  News," 

Franklin,  post-v.  of  Oneida  co.,  Id.,  on  the  Utah  North- 
ern R.  K.,  61  miles  from  Brigham. 

Franldin,  tp.  of  De  Kalb  oo.,  HI.    Pop.  1004. 

Franklin,  tp.  and  poat-v.  of  Morgan  oo..  111.,  on  the 
JaduoaTille  North-western  and  South-eastern  R.  R.,  13 
miles  from  Jaoksonville.     Pop.  2057. 

Franldin,  ^.  of  De  Kalb  co.,  Ind.    Pop.  1243. 

Franldin,  tp.  of  Floyd  co.,  Ind.    Pop.  793. 

Franklin,  tp.  of  Qrant  oo.,  Ind.    Pop.  1471. 

Franklin,  tp.  of  Harrison  co.,  Ind.    Fop.  1402. 

Franklin,  tp.  of  Hendricks  eo.,  Ind.    Pop.  1316. 

Franklin,  tp.  of  Henry  oo.,  Ind.    Pop.  1579. 

Franklin,  post-v.  and  tp.,  oap.  of  Johnson  oo.,  Ind.,  on 
the  Cincinnati  and  Martinsville  and  the  Jefferson  Madison 
and  Indianapolis  R.  Rs.,  27  miles  E.  of  Martinsville.  It 
has  a  eollege,  a  high  school  with  a  $55,000  school  boilding, 
i  ehnrohes,  a  gas-works.  Masonic,  Odd  Fellows,  Knights 
of  Pythias,  Sons  of  Temperance,  and  Foresters  orders,  2 
weekly  newspapers,  2  national  banks,  2  planing-mills,  3 
lonring-mills,  3  saw-mills,  and  afair  retail  trade.  Pop.  of  v. 
2707 ;  of  tp.  2903.    H.  C.  Allison,  Ed.  "  Jeffersoxias." 

Franklin,  tp.  of  Kosciusko  oo.,  Ind.    Pop.  1280. 

Franklin,  tp.  of  Marion  eo.,  Ind.    Pop.  2376. 

Franklin,  tp.  of  Montgomery  oo.,  Ind.    Pop.  1683. 

Franklin,  tp.  of  Owen  eo.,  Ind.    Pop.  1512. 

Franklin,  tp.  of  Pulaski  oo.,  Ind.    Pop.  226. 

Franklin,  tp.  of  Putnam  eo„  Ind.    Pop.  1266. 

Franklin,  tp.  of  Randolph  oo.,  Ind.    Pop.  1537. 

Franklin,  tp.  of  Ripley  co.,  Ind.    Pop.  1961. 

Franklin,  tp.  of  Washington  oo.,  Ind.    Pop.  1366. 

Franklin,  tp.  and  v.  of  Wayno  co.,  Ind.  Pop.  of  r. 
80;  of  tp.  1385. 


Franklin,  tp.  of  Allamakee  oo.,  Ia.    Pop.  860. 

Franklin,  tp.  of  Appanoose  co.,  Ia.    Pop.  888. 

Franklin,  tp.  of  Bremer  oo.,  Ia.    Pop.  643. 

Franklin,  tp.  of  Clarke  co.,  Ia.    Pop.  677. 

Franklin,  post-tp.  of  Decatur  oo.,  Ia.    Pop.  466. 

Franklin,  tp.  of  Des  Moines  Co.,  Ia.     Pop.  1549. 

Franklin,  tp.  of  Fremont  CO.,  Ia.     Pop.  2232. 

Franklin,  tp.  and  v.  of  Lee  co.,  Ia.,  on  the  Burlington 
and  South-western  R.  R.     Pop.  of  v.  628 ;  of  tp.  1872. 

Franklin,  tp.  of  Linn  co.,  Ia.    Pop.  2738. 

Franklin,  tp.  of  Marion  eo.,  Ia.    Pop.  768. 

Franklin,  tp.  of  Monona  oo.,  Ia.    Pop.  856. 

Franklin,  tp.  of  Monroe  eo.,  Ia.     Pop.  613. 

Franklin,  tp.  of  Polk  oo.,  Ia.    Pop.  654. 

Franklin,  1^.  of  Story  oo.,  Ia.    Pop.  924. 

Franklin,  tp.  of  Washington  eo.,  Ia.    Pop.  816. 

Franklin,  tp.  of  Bourbon  eo.,  Kan.    Pop.  1207. 

Franklin,  tp.  of  Franklin  oo.,  Kan.    Pop.  1021. 

Franklin,  tp.  of  Jackson  oo.,  Kan.    Pop.  2325. 

Franklin,  post-v.,  cap.  of  Simpson  co.,  Ky.,  on  the 
Louisville  and  Great  Southern  R.  R.,  134  miles  8.  of  Louis- 
ville, Ky.,  and  51  N.  of  Nashville,  Tenn.  It  has  4  churchc!, 
2  colleges  (male  and  female),  1  weekly  newspaper,  1  wool- 
len-factory, 2  flour-millii,  and  about  40  stores.  Pop.  1806. 
JoBN  Brevard,  Ed.  "Frakklix  Patriot." 

Franklin,  post-v.,  cap.  of  St.  Hary  parish.  La.,  oo 
Bayou  T^he,  30  miles  W.  of  Brashear  City.  It  has  1  hotel, 
1  weekly  newspaper,  and  several  churches  and  stores.  Pop. 
1265.     W.  B.  Merchakt,  Ed.  "  The  Brashear  News." 

Franklin,  tp.  and  post-v.  of  Hancock  co.,  Me.,  1 1  miles 
E.  of  Ellsworth,  has  n  harbor  at  the  head  of  Frenchman's 
Bay,  good  water-power,  shipbuilding,  and  manufaotnres  of 
lumber.     Pop.  1042. 

Franklin,  tp.  of  Carroll  co.,  Md.    Pop.  2037. 

Franklin,  poat-v.  and  tp.  of  Norfolk  oo.,  Mass.,  on  the 
Boston  Hartford  and  Eric  R.  R.,  28  miles  from  Boston.  It 
has  1  national  and  1  savings  bank,  6  churches,  a  library,  1 
weekly  newspaper,  and  several  manufactures  of  woollen  and 
straw  goods.  Dean  Academy  is  situated  here.  Pop.  2512. 
Jahes  M.  Stbwabt,  Ed.  "  Register." 

Franklin,  tp.  of  Houghton  eo.,  Mich.    Pop.  2163. 

Franklin,  tp.  of  Lenawee  co.,  Mioh.    Pop.  1459. 

Franklin,  post-v.  of  Oakhtnd  co.,  Mich. 

Franklin,  tp.  of  Wright  oo.,  Minn.    Pop.  797. 

Franklin,  tp.  of  Dent  eo.,  Mo.    Pop.  848. 

Franklin,  tp.  of  Qrandy  eo..  Mo.    Pop.  1029. 

Franklin,  post-tp.  of  Howard  oo..  Ho.,  on  the  Hissoari 
River,  opposite  Booneville.    Pop.  2474. 

Franklin,  tp.  of  Miller  co..  Mo.    Pop.  622. 

Franklin,  tp.  of  Newton  oo..  Mo.    Pop.  1238. 

Franklin,  po«t-tp.  of  Richardson  co..  Neb.     Pop.  225. 

Franklin,  post-v.  of  Merrimack  co.,  N.  H.,  at  the  Junc- 
tion of  the  Pemmigewasset  and  Winnipiseogee  rivers,  which 
form  the  Merrimack,  and  on  the  Northern  R.  R.,  18  miles 
N.  of  Concord,  at  the  Junction  of  the  Bristol  branch.  It 
has  a  savings  bank,  a  weekly  newspaper,  a  large  paper- 
mill,  machine-shops,  wood-working  shops,  several  woollen- 
mills,  5  chntchos,  3  hotels,  eto.  The  New  Hampshire  Or- 
phans' Home  is  in  this  town,  3  miles  S.  of  the  village,  on 
the  farm  once  owned  by  Daniel  Webster.  Pop.  of  tp.  2301. 
0.  A.  Towns,  Ed.  "  Herrihack  Jovbmal." 

Franklin,  tp.  of  Bergen  oo.,  N.  J.    Pop.  2899. 

Franklin,  post-v.  of  Essex  eo.,  N.  J.,  on  the  Erie  R.  R., 
Newark  branch. 

Franklin,  tp.  of  Glonoester  oo.,  N.  J.    Pop.  2188. 

Franklin,  tp.  of  Hunterdon  co.,  N.  J.    Pop.  1342. 

Franklin,  tp.  of  Somerset  eo.,  N.  J.    Pop.  3912. 

Franklin,  tp.  of  Warren  oo.,  N.  J.    Pop.  1655. 

Franklin,  post-v.  and  tp.  of  Delaware  eo.,  N.  Y.,  4 
miles  B.  of  (Hego  on  the  Albany  and  Susquehanna  R.  R., 
and  5  miles  N.  of  Merriokville  on  the  New  York  and  Os- 
wego Midland  R.  R.  It  has  1  national  bank,  1  weekly 
newspaper,  an  excellent  school,  5  churches,  1  hotel,  and  a 
number  of  stores.  It  lies  in  a  very  pleasant  and  fertile 
valley.  Principal  business,  farming  and  dairying.  Pop. 
of  V.  681 ;  of  tp.  3283.     Theo.  Smith,  Ed.  "Reoister." 

Franklin,  tp.  of  Franklin  eo.,  N.  Y.,  on  the  Saranac, 
has  iron-mines.     Chief  pursuit,  lumbering.     Pop.  1195. 

Franklin  (P.  0.  Fraicklih  Iros-works),  a  v.  of  Kirk- 
land  tp.,  Oneida  co.,  N.  Y.,  on  the  New  York  and  Oswego 
Midland  R.  R.,  11  miles  from  Utica,  has  a  furnace  which 
usually  turns  out  8000  tons  of  iron  a  year.     Pop.  379. 
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Franklin,  post-r.,  cap.  of  Macon  eo.,  N.  C,  lUnated  in 
a  deep  ralle;  on  the  Little  Tennessee  Kiver,  44  miles  N.  W. 
or  Wallialla,  6.  C.     Pop.  of  tp.  1310. 

Franklin,  tp.  of  New  Hanover  co.,  N.  C.    Fop.  1309. 

Franklin,  tp.  of  Rowan  eo.,  N.  C.    Pop.  1184. 

Franklin,  tp.  of  Snrr;  oo.,  N.  C.    Pop.  629. 

Franklin,  tp.  of  Adams  oo.,  0.    Pop.  2172. 

Franklin,  tp.  of  Brown  co.,  0.    Pop.  1225. 

Franklin,  tp.  of  Clermont  co.,  0.    Pop.  329S. 

Franklin,  tp.  of  Columbiana  co.,  0.    Pop.  866. 

Franklin,  tp.  of  Conhoctan  co.,  0.    Pop.  972. 

Franklin,  tp.  of  Darke  oo.,  0.    Pop.  1366. 

Franklin,  tp.  of  Franklin  oo.,  0.     Pop.  2629. 

Franklin,  tp.  of  Fulton  co.,  0.    Pop.  999. 

Franklin,  tp.  of  Harrison  oo.,  0.    Pop.  1153. 

Franklin,  tp.  of  Jackson  oo.,  0.    Pop.  1665. 

Franklin,  tp.  of  Licking  co.,  0.    Pop.  847. 

Franklin,  tp.  of  Mercer  co.,  0.    Pop.  831. 

Franklin,  tp.  of  Monroe  co.,  0.    Pop.  1418. 

Franklin,  tp.  of  Morrow  oo.,  0.    Pop.  1011. 

Franklin,  tp.  of  Portage  eo.,  0.    Pop.  3037. 

Franklin,  tp.  of  Riehlaod  oo.,  0.    Pop.  943. 

Franklin,  tp.  of  Ross  co.,  0.    Pop.  1082. 

Franklin,  tp.  of  Shelby  oo.,  0.    Pop.  839. 

Franklin,  tp.  of  Summit  co.,  0.    Pop.  1887. 

Franklin,  tp.  of  Tusoarawaa  co.,  0.    Pop.  998. 

Franklin,  tp.  and  post-r.  of  Warren  co.,  0.  It  has  1 
national  bank  and  1  weekly  newspaper.  Pop.  of  t.  1832; 
of  tp.  3012. 

Franklin,  tp.  of  Wayne  oo.,  0.    Pop.  1302. 

Franklin,  tp.  of  Adams  co..  Pa.    Pop.  2170. 

Franklin,  tp.  of  Allegheny  co..  Pa.    Pop.  710. 

Franklin,  tp.  of  Bearer  oo..  Pa.    Pop.  676. 

Franklin,  tp.  of  Bradford  eo..  Pa.    Pop.  705. 

Franklin,  tp.  of  Butler  oo.,  Pa.    Pop.  1047. 

Franklin,  borough  of  Cambria  oo..  Pa.    Pop.  426. 

Franklin,  tp.  of  Carbon  co.,  Pa.    Pop.  1912. 

Franklin,  tp.  of  Chester  co..  Pa.    Pop.  922. 

Franklin,  tp.  of  Columbia  oo.,  Pn.    Pop.  506. 

Franklin,  tp.  of  Erie  oo.,  Pa.     Pop.  994. 

Franklin,  tp.  of  Fayette  oo..  Pa.     Pop.  1299. 

Franklin,  tp.  of  Qreene  co..  Pa.    Pop.  1500. 

Franklin,  tp.  of  Huntingdon  co..  Pa.  It  contains 
iron-mines  and  rarnaces.    Pop.  1355. 

Franklin,  tp.  of  Luzerne  co..  Pa.     Pop.  644. 

Franklin,  tp.  of  Lycoming  co.,  Pa.     Pop.  739. 

Franklin,  tp.  of  Snyder  co..  Pa.    Pop.  934. 

Franklin,  tp.  of  Susquehanna  co.,  Pa.     Pop.  849. 

Franklin,  city,  cap.  of  Venango  co..  Pa.,  on  the  Alle- 
gheny Hirer  at  the  mouth  of  French  Creek.  It  is  on  the 
lines  of  the  Allegheny  Valley,  the  Atlantic  and  Oreat  Western 
R.  Rs.,  and  the  Jamestown  and  Franklin  R.  R.,  a  branch 
of  the  Lake  Shore  and  Michigan  Southern  R.  R.  It  con- 
tains 8  churches,  5  banks,  3  stone-quarries,  1  union  school 
building  and  scTcral  private  schools,  2  flouring-mills,  3 
maohine-shops,  2  planing-mills,  2  carriage-factories,  10 
hotels,  2  weekly  newspapers,  2  lubricating-oil  refineries,  2 
illuminating-oil  refineries,  2  building  and  loan  associa- 
tions, and  about  50  stores.  Incorporated  1868.  Pop.  3908. 
JoB.'f  H.  Whitakcr,  Kd.  "  Venaxgo  SpKCTATon." 
.  Franklin,  tp.  of  Washington  co..  Pa.     Pop.  1074. 

Franklin,  tp.  of  Westmoreland  co.,  Pn.     Pop.  1796. 

Franklin,  tp.  of  Tork  co.,  Pa.    Pop.  910. 

Franklin,  post-v.,  county-scat  of  Williamson  co.,  Tenn., 
is  on  Harpeth  Rivor  and  on  the  Louisville  Nashville  and 
Oreat  Southern  R.  R.,  18  miles  S.  of  Nashville.  It  has  a 
national  bank,  10  ohurohes,  a  Masonic  temple,  a  weekly 
newspaper,  2  flouring-mills,  a  furniture-factory  and  planing- 
mill,  2  steam  cotton-gins,  2  carriago-manafactories,  and 
other  business  enterprises.  It  is  the  seat  of  Tennessee 
Female  College,  a  prosperons  institution,  of  Harpeth  Male 
Academy,  and  of  other  schools,  some  of  them  free.  It  is 
in  a  rich  and  well-peopled  district.  Here  Ocn.  Van  Dorn 
was  repulsed  by  6cn.  Granger  Apr.  10, 1863,  and  here, 
Nov.  30,  1864,  a  bloody  battle  was  fought  between  the  forces 
of  Gen.  Hood  and  those  of  Gen.  Schofield.  (See  Fkakklin, 
Battle  of.)    Pop.  1552. 

THOfi.  E.  Hatiies,  Ed.  "Review  axd  JonRWAt." 

Franklin,  tp.  and  post-v.  of  Franklin  co.,  Vt.,  on  the 


Franklin,  tp.  of  Rockingham  oo.,  Va.    Pop.  S200. 

Franklin,  ^.  of  Southampton  so.,  Va.     Pop.  1564. 

Franklin,  tp.  of  Braxton  oo..  West  Va.    Pop.  1279. 

Franklin,  tp.  of  Marshall  co..  West  Va.    Pop.  1610. 

Franklin,  post-v.  and  tp.,  cap.  of  Pendleton  eo.,  W.  Va., 
OD  S.  branch  of  the  Potomac,  has  churches,  schools,  a  news- 
paper, factories,  and  stores.    Pop.  1209. 

S.  t).  GORDOX,  Ed.  "  EZAUIKEB." 

Franklin,  tp.  of  Kewaunee  co.,  Wis.    Pop.  1280. 

Franklin,  tp.  of  Manitowoc  co..  Wis.    Pop.  1597. 

Franklin,  tp.  of  Milwaukee  oo..  Wis.    Pop.  2090. 

Franklin,  tp.  of  Sauk  co..  Wis.    Pop.  786. 

Franklin,  tp.  of  Vernon  eo.,  Wit.    Pop.  1231. 

Franklin,  Battle  of.  After  the  fall  of  Atlanta  (Sept. 
2, 1864),  Gen.  Sherman  encamped  his  army  in  its  vicinity. 
His  line  of  oommuuications  now  extended  to  Nashville, or, 
properly  speaking,  to  Louisville,  a  distance  of  500  miles, 
every  foot  of  which  had  to  be  protected.    The  Confederate 
authorities,  aware  of  the  necessity  of  drawing  or  forcing 
Sherman  from  Georgia,  determined  upon  an  invasion  of 
Tennessee,  and  on  Oct.  1,  Hood,  who  had  succeeded  (July 
17)  Johnston  in  command  of  the  Confederate  army,  crossed 
the  Chattahoochee  with  40,000  men  to  destroy  Sherman's 
communications,  invade  Tennessee,  and  thus  force  him  to 
retreat.     Sherman,  beeoming  aware  of  this  intention,  had 
sent  (Sept.  28)  Gen.  Thomas  to  Nashville,  and,  perceiving 
the  impossibility  of  maintaining  his  long  lines  of  commu- 
nioation,  the  plan  of  abandoning  them  and  striking  for  the 
Atlantic  coast  was  proposed  and  finally  dotennined  upon. 
Sending  back  the  4th  corps  (Stanley)  and  23d  corps  (Scho- 
field) to  report  to  Thomas  at  Nashville,  Sherman  (Nov,  12) 
severed  his  communications  and  proceeded  on  his  famous 
"march  to   the  sea."      After  Sherman's  departure  Gen. 
Hood,  under  orders  of  his  government,  continued  his.sortie 
towards  Nashville,  frequently  engaging  the  Union  troops, 
under  Schofield,  who  continued  to  fall  back  before  Hood's 
advance,  until,   arriving   at   Franklin,    Tenn.  (Nov.  30), 
Hood  followed  in  such  close  pursuit  that  Schofield  was 
compelled  to  give  battle  here.   Of  Hood's  movement  Grant 
says :  "  Hood,  instead  of  following  Sherman,  continued  his 
march  northward,  which  seemed  to  me  to  be  leading  to  his 
certain  doom.    At  all  events,  bad  I  bad  the  power  to  com- 
mand both  armies,  I  should  not  have  changed  the  orders 
under  which  he  seemed  to  be  acting."  Franklin  is  situated 
oo  the  S.  bank  of  Harpeth  River,  18  miles  6.  of  Nashville. 
The  river  here  so  bends  as  to  surround  more  than  half  the 
town,  leaving  only  tho  S.  and  W.  exposed.    Oen.  Scbo- 
field's   object  was  to  get  his  trains  across  the  river  and 
away  to  Nashville ;  Hood's  object  was  to  attack  before  ho 
could  do  so.    Schofield  disposed  his  cavalry  along  the  N. 
bank  above  and  below  the  town  to  guard  the  fords,  on  the 
heights  of  which  bank  a  part  of   nis  artillery  was  also 
placed.     His  army  numbered  about  17,000  men,  all  told, 
but  of  these  only  about  10,000  were  available  to  maintain 
his  perilous  position  on  the  S.  side  of  the  river.    The  23d 
corps,  covering  the  Columbia  and  Lcwisburg  roads,  formed 
the  centre  of  his  line;  Kimball's  division,  4th  corps,  the 
right,  both  flanks  resting  on  the  river;  two  brigades  of 
Wagner's   division   were  posted  in   front.     Hastily-con- 
structed breastworks  were  thrown  up  along  the  main  line, 
reaching  from  river  tp  river,  behind  which  artillery  was 
thickly  strewn.    At  4  p.  it.  Uood  attacked  Wagner  in  his 
advanced  position,  who,  maintaining  the  defence  too  long, 
was  finally  driven  back  in  confusion,  with  a  loss  of  1000 
men,  into  and  through  the  centre  of  the  main  lines.     Re- 
forming his  lines,  Hood  threw  his  men  within  the  broken 
Union  lines,  capturing  8  guns.    At  this  critical  moment 
Col.  E.  Opdycko  (I25th  Ohio),  commanding  the  brigade  of 
Wagner's  division  which  had  been  left  within  the  main 
lines,  without  waiting  for  instruotiona,  led  his  brigade  into 
the  gap,  forcing  back  tho  Confederates  and  recapturing  the 
guns.    Of  this  exploit  Gen.  Thomas  reported  that "  it  saved 
tho  army  from  destructive  defeat."    Four  different  assaults 
were  made  by  the  Confederates,  the  battle  lasting  till  a 
late  hour,  but  each  time  they  were  repulsed  with  great 
loss.     At  midnight  Schofield  withdrew  his  troops  and  train 
to  Nashville,  meeting  little  molestation.    Confederate  loss, 
nearly  6000  in  killed,  wounded,  and  prisoners ;  Union  loss, 
189  killed,  1033  wounded,  1104  missing. 

Franklin  (Bekjaxin),  LL.D.,  F.  R.  S.,  was  b.  at  Bos- 
ton, Mass.,  Jan.  17,  1706.  His  father  was  an  intelligent 
and  devout  chandler  of  English  birth;  his  mother,  the 
daughter  of  Peter  Folger  of  Nantucket,  a  prominent  citi- 
zen. Benjamin  was  tho  fifteenth  of  a  family  of  seventeen 
children.  To  keep  him  from  going  to  sea,  he  was  appren- 
ticed to  bis  brother  James,  a  printer,  and  by  much  read- 
ing, careful  and  assiduous  writing  (as  mnob  as  possible 
after  tho  style  of  tho  i^c(ator),  together  with  the  anas- 
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snd  fteilitr  in  writing  that  he  rentared  to  print  hia 
thonghti  npon  pablio  aJBTain  in  hia  brother's  newspaper, 
the  Jfta  England  (Joarant.  Hia  papera  were  well  re- 
geired  by  the  pablic,  but  the  discovery  of  their  author- 
ship led  to  a  quarrel  between  the  brothers.  The  newspa- 
per was  for  a  time  pvblilhed  in  Benjamin's  name  during 
an  impriaonmoDt  of  James  to  which  he  waa  subjected  for 
polUiw  reasons.  In  IT23  the  yonng  apprentiee,  wearying 
of  the  tyranny  he  experienced,  broke  his  indentures  and 
no  away,  first  to  New  York,  and  thence  to  Philadelphia, 
where  he  found  employment  as  a  journeyman  printer.  He 
was  in  Bngland  1725-26,  having  been  sent  by  Sir  William 
Keith,  the  goremor,  who  promised  to  set  him  up  in  buii- 
ness  as  the  public  printer  of  Philadelphia,  but  failed  to 
keep  hia  promise.  After  his  return  to  Philadelphia  he  mar- 
ried (173U),  established  the  Penmglcania  Gazette,  and  soon 
found  himself  a  person  of  the  first  consideration,  not  only 
in  Philadelphia,  but  throughout  the  provinces,  for  his 
talents  aa  a  writer  and  his  sound  judgment  in  public  and 
business  affairs.  He  established  the  Philadelphia  Library 
in  1742,  and  the  American  Philosophical  Society  and  the 
Unirersity  of  Pennsylvania  in  1744;  carried  on  his  fa- 
mous investigations  into  the  nature  of  lightning  1746-52, 
and  still  later  resumed  them ;  and  for  hia  paper*  on  the 
tobject  he  waa  eleoted  t.  R.  S.  in  1775  and  leceiTed  the 
Copley  gold  medal.  In  1753  he  was  made  postmastor- 
general  for  the  colonies,  and  several  times  served  efficiently 
aa  commiisioncr  to  the  mother-country  and  to  the  variooi 
eolonies.  From  St.  Andrew'a,  Oxford,  and  Edinburgh  in 
1764  he  reeeired  the  degree  of  LL.D.  He  did  hia  twst  to 
prevent  the  Revolutionary  war  by  trying  to  avert  the  iqjnat- 
lee  which  eaosed  it;  procured  the  repeal  of  the  Stamp  Act 
1766;  and  ever  warmly  sustained  the  eolonial  nghta, 
though  by  a  considerable  party  bis  patriotiam  was  some- 
what later  sharply  questioned.  In  1775  he  was  chosen  to 
the  Congress,  and  in  1776  he  was  one  of  the  signers  of  the 
Declaration  of  Independenoe,  having  been  also  one  of  the 
committee  to  draft  that  instrument.  He  was  (1776-85) 
employed  in  the  diplomatic  servioa  of  the  U.  S.,  chiefly  at 
Paris,  where  hia  influence  in  behalf  of  his  country  was 
powerful  and  serviceable  in  the  highest  degree,  and  where 
Ilia  simplicity,  dignity,  and  wisdom  made  him  highly  pop- 
ular. He  was  preaident  of  the  Pennsylvania  supreme 
eannoil(in  effect  governor  of  the  State)  1785-88.  In  1787 
he  was  one  of  the  delegates  to  the  convention  which  drew 

I  up  the  IT.S.  Constitution.  D.  at  Philadalphia  Apr.  17, 1790. 
Of  the  writings  of  Franklin,  the  Biuybody,  a  series  of  ad- 
mirable papers  somewhat  after  the  manner  of  the  Spectator, 

I  but  far  more  readable,  and  the  incomplete  Autobiography, 
are  the  best  known,  but  his  political,  anti-slavery,  financial, 
Monomio,  and  scientific  paper*  are  all  noteworthy.  He 
published  the  famous  Poor  Jtiekarift  Almanac  (1732-57), 
which  was  extensively  reprinted  in  Great  Britain.  In 
youth  he  waa  an  avowed  skeptic  in  religions  matters  and 
of  somewhat  loose  morals,  but  his  practical  good  sense  en- 
abled him  to  correct  hia  way  of  living,  and  he  in  later  life 
treated  the  Christian  religion  with  reverence,  though  never 
avowing  his  foith  in  any  religions  system. — His  only  son, 
William  (1729-1813),  was  illegitimate;  was  royal  governor 
of  New  Jersey  1762-76 ;  but  became  a  royalist,  went  to  Eng- 
land, and  d.  there. — His  grandson, WiLLiAH  Tex PLE  FsAHK- 
Lix  ( 1 760-1823),  was  his  grandfather's  secretary  in  Paris  and 
the  editor  of  his  writings.  (Sec  Lord  JiprRBr's  articles, 
Bdinburffk  Aeeiew,  July,  1806;  Aug.,  1817;  BANCRorT's 
MUtory  of  tke  U.  S.,  vol.  ix.  oh.  xxix.;  A.  Nortox's  ar- 
ticle in  the  North  Ameriean  Retiea,  vol.  vii.;  CoKDORCBT, 
Sloytde  J^VanUiH,  1790 ;  MioiiBT,Fie({«/VaMi<ia/  Badib, 
Waehington  mtd  Franklin,  Berlin,  1803-06;  0.  Schmaltz, 
Ltben  BenJ.  Franklint,  1840.  In  1868  a  corrected  edition 
of  Franklin's  Autobiography  waa  publiahed  by  Jorn  Biob- 
Low,  from  MSS.  found  in  Paris.  See  also  Bbousbaii'* 
Slateamen  of  the  Time  of  George  III.,  vol.  ii.;  PABToy* 
Life  and  Timee  of  B.  Franklin,  1864;  and  Treodorb  Par- 
IBR'a  Hitoric  American;  1870.)        H.  H.  HcFablahd. 

Franklin  (Jesse),  b.  in  Surry  co.,  N.  C,  in  1758 ;  at- 
tained the  rank  of  major  in  the  Revolutionary  war;  was 
in  the  house  of  Relegates  1794  and  1799-1805  ;  was  in  Con- 
gress 1795-97 ;  a  State  senator  1805-OR ;  U.  S.  Senator 
1807-13;  commissioner  to  the  Chickasaws  1816;  governor 
of  N.  C.  1820-21.     D.  in  Surry  co.,  N.  C,  Sept.,  1823. 

Franklin  (Sir  Johm),  D.  C.  L.,  F.  R.  S.,  rear-admiral, 
b.  at  Spilsby,  Lineolnshire,  England,  Apr.  16,  1786 ;  went 
to  sea  in  childhood ;  entered  the  navy ;  served  at  Copenha- 
gen, Trafalgar,  and  New  Orleans  (1815),  and  waa  wounded 
in  the  ganboat  fight  on  the  latter  ooeasion ;  led  Aretio  ex- 
peditions 1818,  1819,  and  1825;  became  post-oaptain  and 
F.  R.  S.  1823 ;  knight  and  D.  C.  L.  1827;  was  governor  of 
Taamania  1836-43,  where  he  was  greatly  beloved.  In  1846 
he  set  ont  on  his  last  polar  expedition  in  command  of  the 
Brebna  and  Terror.    Many  expeditions  were  sent  out  in 


aeateh  of  the  Franklin  expedition,  and  ftom  time  to  time 
various  relies  of  it  were  found ;  and  in  1859  Capt.  F.  L. 
MoClintook  found  at  Point  Victory  in  the  Arctic  region  con- 
clusive documentary  evidence  that  Franklin  d.  near  Lan- 
caater  Sound  June  1 1,  1847,  and  there  is  no  doubt  that  all 
his  men  also  perished,  though  some  long  survived.— Frank- 
lin's first  wife,  Eleanor  Ann  Porden  (1795-1825),  was  a 
poet ;  his  second  wife,  Lady  Jane,  n(e  Griffin,  was  famed  for 
her  philanthropy  and  her  labors  for  the  recovery  of  her  lost 
husband.     D.  in  London  July  18,  1875. 

Franklin  (Thouas  L.),  D.  D.,  b.  at  PhiUdelphia  Apr. 
10,  1820,  graduated  at  the  Philadelphia  CJassioal  Institute 
1837;  at  Trinity  College,  Hartford,  Conn.,  1841;  and  at 
the  Theological  Seminary  of  Virginia  1844;  entered  the 
ministry  of  the  Protestant  Episcopal  Church;  was  mis- 
sionary committee  of  the  diocese  of  New  York  1853 ;  of 
Western  New  York  1869-70 ;  founded  the  Jane  Grey 
School,  Mt.  Morris,  N.  Y.,  1866;  was  iU  rector  1866-70; 
has  been  active  in  the  work  of  building  churches  and  rec- 
tories, and  has  occupied  various  important  pastoral  charges 
in  his  Church. 

Franklin  (Williax  Bcel),  b.  in  York,  Pa.,  Feb.  27, 
1823;  entered  the  Military  Academy  at  West  Point  Juno, 
1839;  graduated  June,  1843,  and  was  assigned  to  the  corps 
of  topographical  engineers ;  served  in  the  war  with  Mexico 
on  the  staff  of  Qen.  Wool,  in  what  waa  called  the  Chihuahua 
column;  was  on  Qen.  Taylor's  staff  in  the  battle  of  Buena 
Vista,  and  was  brevetted  first  lieutenant  for  "gallant  and 
meritorious  services"  in  that  battle ;  served  at  the  West  Point 
Military  Academy  as  acting  assistant  professor  of  natural 
and  experimental  philosophy  from  Sept.,  1848,  to  Jan., 
1852;  professor  of  engineering  and  natural  and  experi- 
mental philosophy  at  the  New  York  Free  Academy  (now 
College  of  New  York)  from  Jan.  to  Apr.,  1852;  on  light- 
house duty  as  inspector  and  engineer  ftom  1853  to  1857; 
engineer-secretary  of  lighthouse  board  from  Mar.,  1857,  to 
Nov.,  1859 ;  engineer  in  charge  of  Capitol  at  Washington 
fVom  Nov.,  1859,  to  Mar.,  1861;  in  charge  of  bureau  of 
oonstruotion  and  repair  and  superintendent  treasury  ex- 
tension from  Mar.  to  Hay,  1861 ;  appointed  colonel  of  the 
12th  U.  8.  Infantry  May  14,  1861,  and  brigadier-general 
U.  S.  volunteers  May  17, 1861;  commanded  a  brigade  in 
Heinttelman'*  division  at  the  battle  of  Bull  Run,  July 
21, 1861 ;  eommanded  a  division  in  front  of  Washington 
until  Mar.,  1862,  when  he  was  assigned  to  Gen.  McDowell's 
corps;  detached  and  joined  Gen.  MoClellan  in  flront  of 
Yorktown  in  Apr,,  1862;  organised  and  oommanded  6th 
corps  May,  1862 ;  commanded  at  the  battle  of  West  Point 
May  6,  1862;  commanded  at  the  affair  of  Golding's  Farm 
June  27, 1862,  and  at  the  battle  of  White  Oak  Swamp  June 
30,  1862 ;  appointed  migor-general  July  4, 1862 :  command- 
ed the  left  at  the  battle  of  South  Mountain,  Md.,  Sept.  14, 
1862,  capturing  Crampton's  Gnp ;  present  at  the  battle  of 
Antictam  Sept.  17,  1882,  in  command  of  the  6th  corps,  re- 
lieving Gen.  Sumner's  command  after  12  o'clock;  assigned 
to  the  command  of  the  left  grand  division  Army  of  the 
Potomac  Nov.,  1862,  consisting  of  the  1st  and  6th  corps; 
oommanded  left  wing  at  the  battle  of  Fredericksburg  Dec. 
12  and  13,  1862;  relieved  from  duty  in  the  Army  of  the 
Potomac  Jan.  25, 1863 ;  assigned  to  duty  in  the  department 
of  the  Gulf  July,  1863 ;  in  command  of  expedition  against 
Sabine  Pass  Sept.,  1863,  which  was  repulsed ;  in  command 
of  troops  occupying  Northern  Louisiana  1863-64;  in  com- 
mand of  the  I9th  corps  and  troops  of  the  department  of 
the  Gulf,  forming  the  Red  River  expedition,  in  Mar.  and 
Apr.,  1884,  until  joined  by  Gen.  Banks  on  the  evening  of 
Apr.  6;  in  the  battle  of  Sabine  Crosn-roads,  aa  second  in 
command,  on  Apr.  7,  and  in  the  battle  of  Pleasant  Hill 
on  Apr.  8;  wounded  and  lost  two  horses  shot  under  him 
Apr.  7;  conducted  retreat  to  Alexandria,  and  directed  Col. 
Bailey  to  make  arrangements  for  the  relief  of  Admiral 
Porter's  fleet  by  the  Bed  River  dam;  on  sick  leave  on  ac- 
count of  wound  from  June  to  Nov.,  1864;  captured  on  a 
train  from  Baltimore  to  Philadelphia  July,  1864,  escaping 
during  the  next  night :  president  of  a  board  for  retiring 
disabled  officers  from  Nov.,  1864,  to  Nov.,  1865;  resigned 
as  major-general  of  volunteers  Nov.  9, 1865,  and  as  colonel 
of  the  12th  Infantry  Mar.  15,  1866.  He  now  resides  at 
Hartford  as  vice-president  and  general  agent  of  Colt's  Fire- 
arms Manufacturing  Co. ;  president  of  commission  for  lay- 
ing out  Long  Island  City  1871-72;  president  of  tho  board 
of  commissioners  for  building  new  State-house  1872-73 ; 
consulting  engineer  of  same  1874.  Joseph  Hekrt. 

Franklin  Grove,  post-v.  of  China  tp.,  Lee  co..  111.,  8S 
miles  W.  of  Chicago,  on  the  Chicago  and  North-western 
R.  R.  It  hae  3  churches,  a  union  school,  1  hotel,  12  stores, 
4  grain-elevators,  1  hay-press,  and  other  business  enter- 
prises, and  1  weekly  newspaper.    Pop.  757. 

D.  H.  Spickler,  Ed.  "Fbahklin  Reporter." 

Franklin  Island,  off  the  ooaat  of  Knox  oo.,  Me.,  on 


Piijiiuyu 


296 


FRANKLINITB-FBANK8,  THE, 


the  W.  side  of  the  entranoe  to  the  river  St.  Oeorge,  has  a 
brick  lighthouse  with  a  flashing  light,  standing  at  th«  N. 
point  of  the  island ;  lat.  43°  53'  31"  N.,  Ion.  69°  22'  10"  W. 

Frank'linite  [in  honor  of  Dr.  Fr<mklm\,  a  mineral 
found  associated  with  red  oxide  of  zinc,  found  both  amor- 
phous and  crystalline,  chiefly  at  the  Mine  Hill  and  Stir- 
ling sioc-mines  in  Sussex  co.,  N.  J.,  and  also  found  at  Al- 
tenburg,  near  Aix-la-Chapelle,  Qormany.  It  contains  from 
6R  to  69  parts  of  peroxide  of  iron,  with  from  10  to  22  parts 
of  oxide  of  linc,  and  about  the  same  proportion  of  oxide 
of  manganese.  Franklinite  is  vorked  for  making  sine 
paint,  and  the  residue,  itself  called  franklinite,  is  used  as 
an  iron  ore,  and  is  considered  especially  useful  in  making 
Bessemer  steel.  It  makes  a  white  oast  iron  like  Spiegel- 
etsen. 

Frauklin  Lake,  in  Elko  co.,  Nev.,  lies  E.  of  the  lofty 
East  Humboldt  Mountains.  It  is  nearly  fresh,  very  shal- 
low, and  is  fed  by  springs  doubtless  derived  from  the  moun- 
tain-snows. The  tall  {Scirpue  validiu)  grows  abundantly 
in  the  lake,  which  has  no  outlet. 

Franklin  Plantation,  tp.  of  Oxford  eo.,  Me.  P.  178. 

Fraak'linsTille,  tp.  of  Randolph  eo.,  K.  C.    P.  1528. 

Frank'Iinton,  cap.  of  Washington  Mirish,  La.,  08  miles 
K.  of  Now  Orleans,  on  Bogue  Ohitto.     Pop.  121. 

Frankliaton,  tp.  and  post-v.  of  Franklin  eo.,  N.  C, 
on  the  Raleigh  and  Qaston  R.  B.,  27  miles  N.  E.  of  Raleigh. 
Pop.  of  T.  305 ;  of  tp.  1956. 

Franklinton,  a  former  post-r.  of  Franklin  tp.,  Frank- 
lin CO.,  0.,  was  in  1872  made  a  port  of  the  oity  of  Colum- 
bus.    Pop.  (1870)  690. 

Frank'lintown,  post-b.  of  York  oo..  Pa.    Pop.  181. 

Fraak'tinrille,  post-v.  and  tp.  of  Cattaraugus  eo., 
N.  v.,  has  a  free  academy  and  several  mills.     Pop.  1559, 

Frank  Marriage,  a  peculiar  species  of  entailed  estate 
formerly  in  use  under  the  English  law,  consisting  in  a  gift 
of  land  by  a  father  or  kinsman  to  a  daughter  or  cousin  and 
her  husband  at  the  time  of  her  marriage,  upon  the  implied 
condition  that  the  land  was  to  descend  to  the  issue  of  the 
marriage.  On  birth  of  issue  the  condition  was  regarded 
as  performed,  and  the  estate  became  alienable.  But  the 
passage  of  the  statute  De  dome  condiiionalibiu  caused  such 
estates,  like  others  held  in  tail,  to  be  controlled  by  the  terms 
of  the  gift,  and  to  be  reserved  exclusively  for  the  issue  for 
whom  they  were  originally  intended ;  so  that  the  power  of 
alienation  was  thus  taken  away.  Such  estates  were  after- 
wards subjected  to  the  same  changes  as  all  entailed  estates. 
(See  EiiTAiL.)    Georqb  Chase.    Rkv.  by  T.  W.  Dwioht. 

Frank  Pledge.  In  the  early  period  of  English  his- 
tory the  counties  of  the  realm  were  divided  into  hundreds, 
and  the  hundreds  were  still  further  subdivided  into  tith- 
ings,  which  received  their  name  (Sax.  ieothung, "  a  company 
of  ten")  because  each  was  composed  of  ten  freeholders. 
These,  with  their  families,  all  dwelt  together,  and  were  f^e 
pledges — i.  e.  sureties — for  the  good  behavior  and  obedi- 
ence to  the  law  of  one  another.  Upon  the  commission  of 
an  off'ence  by  any  one  of  them,  the  others  were  obliged  to 
have  him  forthcoming  to  answer  the  requisition  of  the  law, 
or,  in  case  of  his  escape,  to  bear  the  burden  of  any  penalty 
that  might  bo  imposed. 

George  Chase.    Revised  by  T.  W.  Dwisht, 

Franks,  The.  1,  The  Name  and  Peoplee  Embraced 
thereunder. — The  name  [Ger./rani;  Fr./rnnc;  It./raneo/ 
Eng.  free]  is  of  later  origin  than  the  first  historical  appear- 
ance of  the  different  peoples  designated  thereby,  and  shad- 
ows forth  that  new  element  of  individual  freedom  which 
the  Teutonic  peoples  were  destined  to  contribute  to  Euro- 
pean civilisation.  The  tribes  embraced  two  and  a  half 
centuries  later  under  this  name  had  already,  during  the 
reign  of  Augustus  (27  B.  c-H  A.  D.),  appeared  upon  the 
Rhine,  and  in  their  contact  with  the  Roman  civilization 
been  drawn  into  historic  notice.  The  Bructeri,  Chamavi, 
Amsivarii,  Catti,  Chassuarii,  and  especially  the  Sygombri, 
mentioned  by  the  Latin  historians  of  this  period,  were  the 
tribes  which  formed  the  nucleus  of  the  later  confederation 
of  the  "  Franoi."  They  had  already  at  that  time,  in  small 
pioneer  groups,  pushed  across  to  the  le/i  bank  of  the  Lower 
Ithine,  while  they  occupied  the  territory  on  the  right  from 
the  mouth  of  the  Ems  to  the  Sieg  and  Werra.  After  the 
middle  of  the  fourth  century  appear  the  two  groups  of  this 
Frankish  confederation  under  the  names  Salian  and  Ripu- 
arian — the  former  inhabiting  the  districts  of  the  Lower 
Rhine,  Mense,  and  Scheldt,  and  deriving  its  name  probably 
from  the  river  Sala  (jpcesent  Tssel) ;  the  latter  inhabiting 
the  territory  of  the  Middle  Rhine  in  and  about  the  present 
city  of  Cologne,  and  named  from  its  riparian  situation. 

2.  Their  Place  in  Teutonic  Hintory. — Their  problem  in 
the  civilization  of  Europe  was  the  mediation  of  trie  Roman- 
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theirs  to  reoeire  the  inheritanoe  of  the  Romao-Christiao 
ottlture~to  form,  reform,  develop,  and  supplement  it  by 
and  with  the  freshness  and  vigor  of  the  Germanio  nature, 
and  at  the  same  time  be  formed,  reformed,  developed,  and 
modified  by  it.  The  sinking  Roman  world  deliverod  to  the 
Franks  the  world-historio  inheritanoe  which  it  had  itself 
received,  increased  and  stamped  with  the  forms  and  cha- 
raoteristicB  of  its  own  nature ;  theirs  it  now  became  to  take 
up  this  world-civilization,  and  by  the  developments  and 
modifieations  to  which  they  subjected  it,  and  it  them,  to 
present  it  ae  their  form  of  the  world-civiliiation,  and  be 
presented  by  t(  as  itt  first  expression  through  the  Germonia 
man,  and  so  famish  the  connecting  link  between  the  an- 
tique classic  world,  with  its  speculative  and  ritualistic  re- 
ligiosity, and  the  scientific  political  world  of  the  new  time, 
with  its  ethically  religious  view. 

3.  The  Characterietice  and  Conditions  which  made  the 
Frankt  the  fint  World-hittorie  People  of  Germanic  Nation- 
ality.— a.  Their  Oeograpkical  Potition  and  Agricultural 
Nature. — We  find  them  as  early  as  the  middle  of  the  fourth 
sentury  separated  into  the  two  branches  of  Salian  and 
Ripuarian,  and  occupying  the  fertile  plains  on  the  lower 
course  of  the  Scheldt,  Meuse,  and  Rhine.  While  thus  the 
other  German  tribes,  during  the  groat  "  wandering  of  the 
peoples,"  separated  themselves  entirely  from  their  original 
Domes,  and,  spreading  themselves  like  a  thin  lamina  over 
other  nationalities,  were  soon  absorbed  by  and  disappeared 
in  the  same,  the  Franks,  on  the  other  hand,  maintained 
their  geographical  connection  with  the  old  Germanio  home, 
ttom  which  they  continued  to  draw  new  freshness  and  vigor 
by  which  to  oppose  the  deteriorating  and  disorganizing  in- 
fluences of  the  decaying  Roman  world.  Sustained  thus 
from  behind,  they  pushed  gradually  and  peacefully  (as 
compared  with  the  warlike  convulsions  which  the  great 
immigration  was  elsewhere  producing)  forward,  never  for- 
getting in  their  new  acquisitions  the  worth  and  importance 
of  the  old ;  Killing  their  lands  as  they  gained  them,  and 
reducing  them  to  cultivation ;  uprooting  and  destroying 
the  scanty  remnants  of  the  Celtic,  and  at  first  of  the  Roman- 
Christian,  civilization ;  in  a  word,  thoroughly  "  German- 
izing "  as  they  pressed  forward. 

b.  Their  Attitude  Uneardt  the  Soman  Slate. — While  wo 
find  the  other  German  tribes  and  peoples,  for  the  most 
part,  waging  an  open  and  unceasing  warfare  with  the  Ro- 
mans for  supremacy  and  existence,  the  Franks,  on  the 
other  hand,  after  the  first  brushes  of  confiict  with  the  Ro- 
man commander  Aetins  in  Gaul,  who  in  428  A.  n,,  and 
again  in  431  A.  D.,  checked  their  south-westward  move- 
ment, aoknowledged  the  political  supremacy  of  the  Roman 
state,  occupied  peacefully  the  land  as  far  as  the  Somme  by 
consent  of  the  Roman  oommander,  and  tolerated  the  Ro- 
man rites  and  religion,  while  their  king  Clovis  received 
distinguished  Romans  at  his  court;  in  a  word,  they  grad- 
ually and  almost  unconsciously,  both  to  themselves  and 
their  national  opponents,  secured  to  themselves  the  tiifr- 
•tanee  of  power,  leaving  to  the  Romans  only  the  outward 
show.  And  not  until  the  Roman  governor,  Syagrius  of 
Soissons,  had  separated  himself  by  his  own  usurpatory  lot 
from  the  source  of  his  authority  in  Ravenna  or  Constanti- 
nople, and  thus  lost  in  the  eyes  of  his  Roman-Gallio  sub- 
jeete  his  show  of  legitimacy,  did  the  Frankish  king  Clovis 
abolish  these  scanty  remnants  of  Roman  supremacy,  and, 
while  extending  his  dominions  to  the  Loire,  joined  to  the 
nAetanee  of  the  power  which  he  already  possessed  the  oat- 
ward /orm  of  sovereignty  (486  A.  D.).  Under  such  circum- 
stances neither  the  Roman  emperor  at  Constentinople  nor 
tho  Roman-Gallic  subjects  took  any  offence  at  this  proce- 
dure. On  the  contrary,  after  Clevis's  victory  over  the  Visi- 
goths (507  A.  D.)  the  emperor  Anastasius  bestowed  upon 
him  the  dignity  and  title  of  a  Roman  patrician,  and  ap- 
pointed him  Roman  proconsul  in  Gaul;  and  though  tne 
Frank  owed  his  supremacy,  for  the  most  port,  to  his  own 
good  sword,  yet  he  was  by  no  means  blind  to  the  advan- 
tage of  the  legitimation  of  his  title  in  the  eyes  of  his  Ro- 
man-Gallic subjects  by  the  legitimate  Roman  emperor. 
He  received  the  dignity  with  reverence,  caused  the  cere- 
mony of  coronation  to  be  performed  upon  himself,  and  was 
greeted  by  his  subjects  as  consul  and  Augustus,  thus  set- 
tling all  dispute  between  Frank  and  Roman  in  regard  to 
the  right  of  nis  sovereignty. 

c.  Their  Attitude  towarde  the  Orthodox  Romith  Church. 
— We  have  already  remarked  that  the  Franks  inthelr  ear- 
liest appearance  on  the  Scheldt  began  to  root  out  and  de- 
stroy the  scanty  remnanto  of  the  Roman-Christian  as  well 
aa  of  the  Celtic  culture,  but  that,  as  they  proceeded  towards 
the  S.  W.,  and  occupied  the  lands  to  the  Somme  tiader  the 
recognition  of  the  political  supremacy  of  the  Roman  gov- 
ernor at  Soissons,  this  opposition  to  the  Christian  enltnre 
was  changed  to  tolerance,  which  of  itself  gave  to  the  Franks 
a  very  great  advantage  in  their  relation  to  the  Roman-Qal- 
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OBon  Oallio  soil,  ainoe  th«w,  for  th«  most  part,  were  jlrion 
CnriitiwM,  and  imoeaaing  in  their  perSMution  of  the  ortho- 
dox bnmoh  of  the  Gharch,  to  whieh  the  Roman-Qallia  in^ 
habitaati  for  the  most  part  adhered.  If  mere  tolerance, 
therefore,  prodooed  such  advantage,  what  if  the  Frank! 
•hould  become  the  oatipoken  defenderi  of  Romieh-Chri*- 
tiaa  orthodoxy  ?  Yea,  what  if  they  ahoald  become  ortho- 
dox ChriatiaDB  themaelTca  ?  But  here  waa  a  diffiolty,  or 
rather  a  great  eeriei  of  aeemingly  inaurmountaUe  diffioal- 
tiea.  In  the  nature  and  hiatory  of  the  Franks  erery  pre- 
anppoaition  and  eondition  for  auoh  a  oonveraion  aeemed  to 
&il.  First  of  all,  the  readineaa  to  break  with  the  past,  the 
deapair  of  ooming  to  anything  upon  the  old  linea  of  ao- 
tirity,  the  repentanoe  and  oonaciouaneaa  of  imperfection 
neeeisnry  to  a  change  of  religion,  were  entirely  wanting 
— yea,  inconoeirable— to  the  young,  freah,  hopeful,  active 
Oermonic  nature,  all  glowing  with  the  recollection  of  ita 
heroea  of  the  paat,  and  atriring  to  imitate  them.  Then, 
again,  the  Ohriatian  religion  was  the  religion  of  the  Romana, 
their  national  enemy.  The  Christian  Qod,  according  to 
their  way  of  thinking,  gave  to  the  Romans  their  victories 
and  bronght  to  the  i^rmana  their  defeats.  To  become  a 
Christian  waa  therefore  to  become  a  Roman  in  aympatby — 
in  other  words,  a  traitor.  Then,  again,  the  (at  that  time) 
empbasited  principles  of  Christianity  found  but  little 
aympathy  in  the  nature  of  the  Oerman.  The  lowly,  patient, 
and  bomble  Jeaua  waa  anything  but  Am  idea  of  a  perfect 
manhood.  A  proad,  vigoroua,  belligerent,  and  auooesafal 
indiridnality  waa  to  htm  the  only  example  worthy  of  imi- 
tation. And  when  we  torn  to  the  speculative  and  moral 
rides,  it  waa  no  better.  The  preliminary  philoaophical 
study  and  development  of  language  necessary  to  convey 
and  receive  sooh  ideas— as,  for  instance,  the  doctrine  of  the 
Trinity — were  entirely  wanting,  while  the  principle  of  blood- 
revenge  for  injury  to  one's  self  or  family  waa  the  Oerman- 
heathen  conrespondont  in  morals  to  that  of  brotherly  love 
in  Christianity.  Many  years  of  contact  with  the  Romans 
had  perbaps,  in  acme  features,  softened  the  blontneaa  of 
the  opjpoeition ;  atill,  the  Franka  remained  entirely  true  to 
their  heathenism,  and  the  only  perceivable  effect  of  this 
contact  waa  an  indifferent  toleration  for  Chriatianity  as 
one  of  the  Jtoma»  tHtlihttioiu.  All  natHral  conditions  were 
thns  lacking,  and  nothing  short  of  a  coarse  of  events 
Hiraeu/oiia  in  their  nature  to  tha  miutU  of  the  Frank* 
oosld  aesore  their  eonvertion ;  and  sneh  a  eonTersion  most 
and  did  establish  peonliar,  and  in  some  respeota  dangeroua, 
relationships  to  the  eeelesiastical  power.  About  its  a.  d. 
the  Frankish  king  Clovis  took  for  his  consort  an  orthodox 
Christian,  Clotilda,  daughtar  of  King  Chilperio  of  Bur- 
gundy, who  shortly  before  the  marriage  or  his  daughter 
had  been  murdered  by  hia  own  brother  Qundobald,  also 
king  in  Burgundy,  and  an  Ariait  by  profession.  The 
orthodox  Christians  of  Gaul  believed  that  differenoe  of  creed 
waa  the  cause  of  the  murder,  and  it  tired  their  sonls  with 
hatred  against  Oundobald.  Gloria  inherited  by  hia  mar- 
riage with  Clotilda,  according  to  the  Oerman  law  of  blood- 
revenge,  the  duty  of  revenging  the  blood  of  bis  father-in- 
law.  Here,  at  leaat,  waa  one  point  of  aympathy  between 
him  and  the  orthodox  inhabitanta  of  all  cFaal.  Clotilda 
lost  no  time  in  attempting  by  her  parauaaiona  to  extend  thia 
sympathy  on  the  part  of  her  consort,  but  in  vain.  Clovis 
gave  way  only  so  far  as  to  allow  his  flrst-born  son  to  re- 
oeivc  the  Christian  baptiam.  A  few  days  afterward  the 
babe  sickened  and  died.  A  second  waa  born  to  him,  and 
likewise,  through  the  persuasioDs  of  Clotilda,  subjected  to 
the  Christian  rite.  In  live  days  this  child  sickened  and 
came  near  unto  death.  It  is  difficult  for  men  of  our  day 
and  way  of  thinking  to  represent  to  themselves  the  thonghta 
and  emotions  of  Clovis  at  this  critical  juncture.  In  allow- 
ing these  aets  he  had  been  a  traitor  to  the  gods  of  his 
fatherland — those  gods  who  had  rewarded  with  victory  and 
saoeeas  hia  devotion  to  them,  and  who  now  pnniahed  his 
treason.  It  waa  therefore  a  matter  of  no  email  moment 
that  this  child  recovered,  and  that  the  Chriatian  Ood  thus 
vindicated  himself  (so  to  speak)  and  hia  power  in  the  eyes 
of  Clovis.  Thus  aronsed,  disturbed,  and  excited  in  spirit, 
the  Frank  neared  the  decisive  instant.  The  Alemanni,  a 
warlike  German  tribe  ooenpying  both  sides  of  the  Rhine 
from  Hayence  to  B&le,  pressed  hard  against  the  Ripnarian 
Franks,  whose  king,  Sigebert,  with  the  aid  of  Clovis  the 
Salian,  prepared  to  meet  them  in  battle.  The  conflict  took 
place  in  the  neighborhood  of  the  present  city  of  Zttlpich 
(496  A.  D.).  The  Franks  fell  by  thousands;  eompleta  de- 
struction threatened  them.  In  thia  moment  of  deapnir, 
and  doubt  in  the  power  and  Inalination  of  the  goda  or  his 
own  wonhin  to  save  him,  Clovis  lifted  hia  eyea  to  heaven 
and  pledged  himself  by  an  oath  to  reeeive  the  Christian  God, 
the  God  of  his  Clotilda,  if  that  Ood  wonid  only  prove  his 
power  and  favor  by  seenring  to  him  the  victory.  Then, 
inspired  by  the  snblime  loftiness  of  this  wager  of  his  faith, 
be  phinged  onee  more  into  the  hent  of  the  bnttley  and  won. 


The  God  of  the  Christians  had  by  thia  miraeh  vindicated 
his  right  and  claim  to  the  faith,  the  devotion,  and  the 
sword  of  the  Frank;  and  the  oonveraion  was  complete. 
Clovis,  with  8000  of  hia  followers,  received  immediately 
the  Chriatian  baptism  from  the  hand  of  the  bishop  Rhe- 
migiua  of  Rheims,  and  vowed  their  allegiance  to  the  or- 
thodox Church.  The  mauner  of  thia  conversion  was  the 
undoubting  netption  by  the  Franks  of  the  Romish-Chris- 
tian Church  tn  iu  totality  at  the  iH/allibU  organ  of  the 
inniicibU  Ood.  Neither  the  reasonablrncss  of  the  ortho- 
dox doctrine  nor  the  examples  of  its  votaries  had  produced 
this  change  in  the  Frankish  mind,  but  the  Christian  Ood 
had  proved  himself  the  tuperior  God  of  the  universe  in  the 
miracle  of  the  victory  over  the  Alemanni,  and  had  also 
manifested  therein  his  favor  tor  the  Franks.  And  that 
was  enough  for  them.  Under  his  favor  and  by  his  power 
the  Frank  now  felt  himself  invincible  and  called  upon  to 
subdue  the  world  to  his  sceptre.  But  the  Frank  knew 
nothing  of  this  God  save  a*  preienied  by  Ihit  Church 
through  if  prtfthood.  This  Church  was  to  him  a  pr*- 
hitlorie  institution.  He  knew  nothing  of  its  origin  or 
development  into  ita  then  exiating  eccleaiaatioal  form.  The 
command  of  the  print  waa  to  him  the  command  of  the 
Chriatian  Ood,  and  service  to  the  Chweh  was  service  to 
that  Ood.  In  a  word,  th»  waniier  of  the  eoutertion  of  the 
Franke  to  the  Bomieh-Chnrth  Chrietianilg  foreetalled  ali 
dietinetioH  fredeent  that  Chureh  and  (^rietiaitltji,  and  hoHnd 
the  hope*  of  the  frank  for  vietorjf  and  eueeeu  together  with 
faith  in  the  invineiUe  divine  power  of  that  Chnreh, 

Bnabled  thns,  by  their  gesgraphical  position,  to  draw 
continually  fresh  vigor  from  the  old  Germanic  home,  legit- 
imised politically  by  the  Roman  emperor  in  the  eyes  of  the 
Roman-Gallic  aubjecta,  drawn  into  moat  intimate  sympathy 
with  the  aame  through  the  bonda  of  a  common  religion,  and 
inapired  with  the  idea  of  being  the  favorod  people  of  the 
invincible  God,  the  Franka  rapidly  overcame  all  opposition 
on  the  part  of  other  tribea  and  peoplea,  and  at  the  death 
of  Clovia  (511  A.  D.)  had  extended  their  kingdom  and  sove- 
reignty from  the  Oaronne  and  the  borders  of  Septimania 
to  the  mouth  of  the  Scheldt,  and  from  the  Atlantic  on  the 
W.  to  Tharingik  on  the  E. 

4.  The  Merovingian  OovemmenL — Through  the  long  years 
of  constant  warfare  and  motion  during  the  immigration  of 
the  Teutonic  peoples  the  chief  command  in  war  and  in  im- 
migration had  gradually  become  hereditary,  chiefly  because, 
in  the  absence  of  other  educational  meana,  the  father  would 
moat  naturally  train  up  hia  own  son  to  the  dniic*  of  the 
chief  sommand.  The  assumption  of  a  state  of  peace  at  the 
close  of  the  "great  wandering"  was  gradual,  and  the  ruler 
in  the  half-nomadic  war  eontinued  the  ruler  in  peace,  the 
military  leader  became  the  king,  the  "  Henog"  became  the 
"  KSnig."  The  first  Frankish  king  of  whom  we  have  any 
mention  was  Clodio,  while  the  seoond,  Meroviua,  founded 
the  dynaaty  which  Clovia  fixed  firmly  in  power.  The  gov- 
ernment was  thus,  by  the  nature  of  ita  origin,  a  monarchy 
— not  a  conatitntional  or  abaqlute  or  feudal  monarahy,  nor 
yet  a  military  monarchy  in  the  modem  aense  of  that  term, 
bat  the  patriarchal  monarchy  in  ita  most  warlike  type. 
The  king^g  court  waa  the  central  point  of  the  govemmenL 
No  distinction  was  made  between  the  king's  private  prop- 
erty and  the  state  treaanry.  The  ofllcera  of  hia  household 
were  ex  officio  the  highest  oBeera  of  the  atats,  the  major- 
domo  at  their  head.  The  government  waa  adminiatered 
through  the  agents  of  the  king — vis.  eounta  and  bishops — 
and  these  oflleiala,  as  well  as  all  servants  and  favorites  of 
the  monaroh,  ware  paid  or  rewarded  by  granta  of  land,  the 
only  apeoies  of  property  at  hand  in  anfflcient  quantity  for 
the  pnrpoao  at  that  stage  of  Teutonic  civilisation.  The 
lands  thns  granted  were  already  inhabited  and  cultivated 
by  a  Romish-Gallic  peasantry ;  and,  since  no  diatinetion 
hnd  as  yet  ariaen  between  public  and  private  fanotiona, 
the  king's  grant  of  land  tranaferred  the  people  dwelling 
thereon  to  tAe  political  jurisdiction  of  the  grantee— that  is, 
exempted  the  inhabitants  of  these  grants  from  the  tmiiie- 
diale  power  of  the  king.  Of  course  such  an  economy  of 
the  treasury  must,  sooner  or  later,  result  in  the  exemption 
of  the  entire  territory  of  the  Frankish  crown  from  the  im- 
mediate power  of  the  king,  and  raise  up  a  powerful  and 
defiant  nobility  which  he  eonld  not  control.  This  cause, 
taken  together  with  the  confliots  engendered  by  the  absence 
of  any  fixed  Inw  of  anecession  within  the  royal  family  itaelf, 
and  the  defeneration  of  the  Merovingian  dynasty  throagh 
eontaot  with  the  decaying  Roman  world,  brought  the 
Frankish  state,  after  an  existence  of  more  than  two  and  a 
half  centuries,  near  to  its  dissolution, 

A.  The  Carlovingian  Reform. — The  Carlovingian  dynasty 
was  in  its  origin  the  ducal  house  of  the  Ripuarian  Franks. 
Thia  branch  of  the  Frankish  folk  had  remained  upon  the 
soil  of  the  fatherland,  and,  though  nnited  with  the  Salians 
in  the  confederacy  of  the  Franei,  had  preserved  the  Ger- 
manic freshness  and  vigor,  while  the  oloser  contact  of  the 
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latter  (the  Baliuis)  with  the  deeajlng  Romaa  world  upon 
Qallie  soil  had  prodaoed  ireaknesa  and  deoline.  Aa  at  the 
close  of  the  aerenth  and  the  beginning  of  the  eighth  cen- 
tury the  diaeolntion  of  the  Frankiah  atate  became  immi- 
nent, three  mightjr  duke*  of  the  Carloringian  Honae,  Pe- 
pin TOB  Landen,  Pepin  von  Heristal,  and  Charles  Martel, 
gradaall;  and  anceeaaiTel;  gathered  into  their  own  hands 
all  political  power — first  in  Auatraaia,  the  more  Qerman 
half  of  the  kingdom,  aometimea  wearing  here  the  title  of 
migor-domo,  to  lend  the  abow  of  legitimaoy,  aometimes 
not ;  and  then  in  Nenatria,  the  more  Romanic  half,  where, 
having  no  ducal  authority,  the  office  of  the  major-domo 
was  always  assumed  for  the  sake  of  legalising  their  sove- 
reignty over  their  West  Frankiah  aubjeets.  By  the  influx 
of  thia  freah  and  vigorous  German  element  the  process  of 
dissolution  was  checked  and  the  unity  of  the  Frankish  state 
restored.  The  Oarlovingian  dukes  broke  the  independent 
power  of  the  defiant  nobility ;  brought  the  royal  domain 
back  to  the  ownership  of  the  Crown ;  established  the  prin- 
ciple that  the  grant  of  crown-lands  meant  only  the  grant 
of  the  use  of  the  same,  and  that  only  upon  condition  of  aer- 
vice  to  the  atate ;  extended  the  boundaries  of  the  kingdom ; 
planted  the  Church  in  new  places;  lent  their  aid  to  Boni- 
face in  the  conversion  of  the  Thuringians,  Frisians,  and  part 
of  the  Saxons;  and  suoceaafully  defended  the  Suropean- 
Christian  oivilixation  againatthe  terrible  Moslem  invasion. 
Not  until  they  had  virtually  ruled  the  Frankish  atate  for 
more  than  fifty  yeara,  and  had  grounded  their  power  through 
these  mighty  achierementa,  did  they  move  for  the  possession 
of  the  crown  in  their  own  nam*  and  right.  It  was  Pepin 
le  Bref  who  submitted  this  i^neation  first  to  an  assembly 
of  the  magnates  of  the  kingdom,  and  then,  after  receiving 
their  approval  of  his  design,  took  one  more  step  in  the 
legitimation  of  his  title,  which,  at  the  same  time  that  it 
accomplished  moat  tboroaghly  its  aim,  laid  also  the  fonn- 
datioD'for  ideaa,  oonceptiona,  and  daima  which  from  that 
day  to  this  have  filled  the  eenturiea  with  intelleetoal  eon- 
teat,  and  oft  with  bloody  warfare:  we  mean  the  appeal  of 
Pepin  to  the  Roman  pontiff  for  the  recognition  of  his  au- 
thority as  king  of  the  Franks.  ITpon  the  reception  of  the 
affirmative  reply  of  Pope  Zacharias,  Pepin  was  crowned 
and  anointed  by  the  presiding  bishop  at  Soissons  in  May 
of  752  A.  D.  From  this  time  forwara  the  unity  of  Churoh 
and  State  in  the  Frankish  kingdom  became  closer  and 
closer.  The  bishops  exercised  more  and  more  of  the  fono- 
tions  of  political  omcera  over  the  inhabitanta  of  the  bishop- 
rioa.  The  extenaion  of  the  kingdom  by  Pepin  and  Charle- 
magne was  at  the  same  time  a  missionary  movement  for 
the  planting  of  new  churches,  the  establishment  of  new 
dioccaea,  and  the  eonveraion  of  new  peoples.  At  length, 
after  the  mighty  Charlemagne  had  reduced  to  the  sway  of 
his  aceptro  all  the  territory  of  Europe,  from  the  Ebro  to  the 
Eider,  and  from  the  Frisian  coast  to  Dalmatia  and  the 
southern  ahorea  of  Italy,  Pope  Leo  III.  set  the  crown  of 
the  Roman  emperor  upon  hia  head  in  the  ohurah  of  St. 
Peter'a  at  the  grave  of  the  apestlea,  and  the  Roman  people 
greeted  him  aa  emperor  and  Augustus  (Ghriatmas  Day  of 
the  year  800).  With  this  it  was  mid  that  the  Roman- 
Christian  empire  of  Constantino  had  been  restored — re- 
stored (M  the  f«»dat  grant  of  Ike  Romm  pnttliff  to  Gkark- 
magne.  We  do  not  believe  that  Charlemagne  himself  so 
considered  it.  He  nndoubtedly  thought  that  it  was  the 
Romans'  way  of  acknowledging  that  wnioh  already  exiated 
independent  of  them.  Thia  ia  clearly  seen  in  the  fact  that 
Charlemagne  crowned  with  hia  own  hands  his  son  Louis 
the  Pious  as  his  imperial  anoeessor,  without  any  regard  to 
the  pope.  Still,  the  manner  of  the  origin  of  the  imperial 
title  gave  a  color  and  a  moment  to  the  papal  assumption 
of  the  power  to  grant  and  confiscate  thrones  whien  the 
entire  Middle  Ages  did  not  shake  off.  During  the  reign 
of  Charlemagne  (7A8-8U)  the  Frankiah  atate  atood  at  the 
summit  of  its  power  and  glory.  But  the  strength  and  en- 
durance of  personal  government  alwaya  depend  upon  the 
capacity  of  the  ruler,  and  when  the  mighty  penonality 
which  created  the  great  empire  was  no  more,  and  his  only 
surviving  son,  Louis  the  Pions — a  character  to  wear  a  oowl, 
but  not  a  crown — succeeded  to  the  sovereignty,  the  disso- 
lution began.  The  wealth  of  the  Crown  and  the  powen  of 
the  atate  wore  squandered  upon  the  clergy,  and  the  latter 
half  of  the  weak  monarch's  reign  was  a  constant  scene  of 
conflict  between  his  sons  in  regard  to  the  snoeession.  At 
length  it  came,  after  the  father's  death  (840  A.  o.),  to  the 
compact  of  Verdun  between  them  (Aug.,  MS  A.  it.),  accord- 
ing to  which  the  eldest,  Lothair,  received  Italy,  the  beau- 
tiful Burgundian  lands,  the  valleys  of  the  Meuse  and  Mo- 
selle, and  the  present  Holland,  and  called  after  his  name 
Lothairingia  or  Lorraine.  Louis  the  German  received  the 
more  German  portion  of  the  empire,  E.  of  Lothair's  king- 
dom ;  and  Charlea  the  Bald,  the  Romano-Oallie  portion, 
W.  of  the  same.   We  may  therefore  look  upon  this  compact 


alities — German,  French,  and  Italian — ^whose  friendships 
and  hoatilitiea,  workings  and  interworkings,  influenees  and 
reflex  influences  upon  each  other,  have  formed  the  sub- 
stantial part  of  European  oontinental  history  for  the  last 
thousand  years.  The  peoples  out  of  whom  these  three 
great  nationalities  were  to  be  deroloped  had  been  bonnd 
together  in  this  mighty  political  struetnre  of  the  Frankish 
state.  By  the  power  of  this  unity,  whose  chief  and  funda- 
mental bond  wasaeommon  religion  and  a  common  Church, 
they  had  snooeeded  to  the  inheritance  of  all  that  was  des- 
tined to  be  of  world-historic  value  in  the  civilisation  of  the 
Roman  world.  Amid  all  the  wreck  and  ruin  of  the  cen- 
turies of  the  "  great  wandering,"  the  Chnreh  alone,  of  all 
institutions,  had  atood  firm,  and  now,  aa  the  established 
religion  of  the  Frankish  empire,  it  transmitted  to  all  the 
peoples  of  this  great  atate-nnity  the  culture  of  the  Roman 
world,  which  it  had  accumulated  and  preserved.  In  this 
the  Frankiah  atate  had  accomplished  its  work  in  the  world- 
historic  plan.  The  peoples  brought  together  to  participate 
in  a  common  oivilixation  by  it  now  separate,  each  to  go 
its  own  way— each  to  develop,  supplement,  and  work  np 
in  its  own  way  that  which  it  had  received — each  to  make 
its  own  valid  at  the  expenae  of  the  reat.  The  elements 
clash  against  each  other;  sharpen,  purify,  and  develop, 
thereby,  themselves  and  each  other ;  fall  into  false  connec- 
tions; become  again  diaaolved,  until  at  laat  the  proper  af- 
finities, positions,  and  relatione  begin  to  be  found,  and  the 
active,  intelligent,  and  reflected  harmony  of  the  new  time 
begins  to  appear.  (Sourees:  Jfoniimmta  OcrmaHim  Hit- 
toriea,  edited  by  Pkktz;  Wietersbbih's  Ontchifktt  4er 
THlkerwandervng;  Wkbkr's  OeKkiekte  da  MittelnUen; 
Waitx's  Dtuttcke  Ver/auungtgetekiekte;  Oiksbbkeciit's 
Oackickte  rfer  dentitkeH  Kaitneit;  RI'ckeht's  CnltHr- 
getckirkte  da  dmt»ektn  VoUetf  ORCaOROTirs's  Oarkiekt» 
der  Sladt  Rom  im  Mttteialter;  HAKTtif's  Hiiloir*  de  Franref 
Gcizot's  Hirtoirt  de  OiviliHttioH  eit  franee;  Hallam'i 
Hietory  of  tke  Middle  Age:)  J.  W.  Bcroess. 

Franks,  tp.  of  St.  Francis  co.,  Ark.     Pop.  1908. 

Franks'town,  post-v.  of  Douglas  co.,  Col.,  on  the  Ter- 
ritorial road  from  Denver  to  New  Mexico,  .30  miles  S.  of 
Denver.  It  has  a  brewery,  hotel,  aeveral  stores,  and  one 
weekly  newspaper.  Chief  business,  cattle-raising  and  dairy- 
ing. E.  H.  Sturdy,  Ed.  "Docglas  Co.  News." 

Frankstown,  post-tp.  of  Blair  oo..  Pa.,  3  miles  E.  of 
HoUidaysburg.     Pop.  Ii53. 

Frank'ton,  post-v.  of  Pipe  Creek  tp.,  Madison  oo.,  Ind. 
Pop.  270. 

Frank'town,  post-tp.  of  Washoe  co.,  Nev.   Pop.  271. 

Franktown,  post-tp.  of  Northampton  oo.,  Va.  Pop. 
2270. 

Frank'Tille,  tp.  and  post-v.  of  Winneshiek  oo.,  Ia. 
Pop.  11&4. 

Fran'zensbad,  or  E'gerbninneB,  a  v.  of  Bohemia, 
in  the  county  of  Eger.  It  is  a  celebrated  bathing-plaoe. 
The  waters  of  its  four  cold  mineral  springs  are  mostly  used 
for  drinking,  and  are  very  efflcaoions  in  scrofulous  diseases; 
300,000  bottles  are  annually  exported. 

Frasca'ti,  town  of  Central  Italy,  12  miles  from  Rome, 
on  the  slope  of  the  Alban  Hills,  and  celebrated  as  a  sum- 
mer resort.  It  was  built,  after  the  destruction  of  ancient 
Tusculum  in  1101,  on  the  ruins  of  a  villa  overgrown  with 
underwood  {fratche),  whence  its  name.  The  villas  of  Aldo- 
brandini,  Piceolomini,  and  Rufinella  are  celebrated.  Pop. 
SOOO. 

Fra'ser  (Alrxahoer  Campbell],  LL.D.,  b.  at  Ardchat- 
tan,  Argyleshire,  Scotland,  Sept.,  1810 :  educated  at  the  Uni- 
versity of  Edinburgh;  in  1846  appointed  lecturer  on  men- 
tal philosophy  in  the  New  College,  Edinburgh.  From  18S0 
to  1857  waa  editor  of  the  A'orfA  Britiek  Jteview,  succeeding 
Sir  William  Hamilton  in  the  latter  year  as  profcsior  of  logic 
and  metaphysloe  in  the  University  of  Edinburgh,  which 
chair  he  at  present  (1875)  retains.  Besides  many  valu- 
able contributions  to  the  Nortk  Brititk  Jteview  and  other 
periodicals,  he  is  the  author  of  £unv«  •»  Pkiloeopk;/  (185S), 
Rational  Pkilotopky  (1858);  in  18il  he  published  a  col- 
lected edition  of  the  Worke  of  Bishop  Berkeley,  with  disser- 
tations and  annotations;  also  the  Life  and  Letten  of  Biek- 
op  Berkeley,  uitk  an  oceoaat  of  kie  Pkilotopky. 

G.  C.  Simrom. 

Fraoer  (Cbable.<i),  an  American  painter,  b.  in  Charles- 
too,  S.  C,  Aug.  20,  1782 ;  studied  law,  was  admitted  to  the 
bar,  and  practised  with  such  suocess  that  his  art-atudiat 
were  suspended.  In  1818  renounced  the  profession  of  the 
law  and  devoted  himself  to  painting.  In  the  department 
of  miniature  ho  chiefly  exoelled.  though  historical  subjects 
and  landscape  tempted  him.  His  popularity  in  his  native 
city  was  great.     At  an  exhibition  of  his  works  held  there 
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of  other  ttyles.    Mr.  Fnaer  wu  ft  mn  of  lattm,  M  wall 
u  u  aitut.     D.  in  Oharleston  Oot.  6,  1880. 

O.  B.  Frothimobah. 
Fraser  (Sixoif),  a  gallant  Scottish  olRoor  who  entered 
the  2d  Highlandera  in  1757,  after  eerrioe  in  HoHand; 
aerred  on  the  Continent  with  honor ;  in  I7(lt  beeame  ma- 
jor of  the  2l9t  Foot,  and  reoeired  the  varioni  gradea  of 
promotion  np  to  that  of  brigadier-general,  to  which  rank 
he  wa<  appointed  in  1776.  He  aerved  with  akill  and  ralor 
nnder  Bnrgoyne  in  Amerioa;  gained  an  adrantage  over 
the  Amerioana  in  the  action  at  Hubbardton,  Vt.,  July  7, 
1777;  bore  a  prominent  part  in  the  battles  at  Stillwater, 
N.  T.,  in  the  second  of  which  he  was  mortall;  wounded, 
and  d.  on  the  following  morning,  Oot.  8, 1777. 

Fraser  (Sixox).    See  Lovat,  liORD. 

Fraser  Rivert  in  BriUsh  Columbia,  ia,  next  to  the 
Colombia  and  the  Vukon,  the  largest  American  rirer  fall- 
ing into  the  Pacific.  It  rises  hj  two  forks,  one  of  which 
flows  S.  E.  from  near  54°  N.  lat.  and  125°  W.  loo.  for  250 
miles,  while  the  other  flows  from  the  Bock;  Mountains 
(in  laU  iS"  25'  N.,  Ion.  118°  10'  W.),  and  reaches  the  junc- 
tion after  a  N.  W.  course  of  200  miles.  The  union  is  near 
Fort  George  (about  53°  25'  N.  lat.,  122°  40'  W.  Ion.).  The 
coarse  of  the  main  stream  is  southward  for  800  miles. 
Large  steamers  ascend  it  150  miles  from  its  mouth  to  Fort 
Hope,  and  at  high  water  they  con  go  12  miles  farther  up. 
Large  sea-going  vessels  mostly  stop  at  New  Westminster, 
75  miles  from  the  Gulf  of  Georgia.  The  Fraser  Rirer  is 
chiefly  important  for  the  rich  gold-mines  along  its  banks, 
and  for  its  salmon  fisheries,  which  are  destined  to  become 
of  the  first  importance.  The  river  flows  throughout  a  great 
part  of  its  course  in  deep  caiions,  with  a  rapid  current.  Its 
month  is  near  the  U.  S.  line,  on  the  Gulf  of  Georgia.  Fra- 
ser River  afibrds  five  species  of  salmon,  and  in  the  spring 
its  estuary  contains  millions  of  the  oulnchon,  or  candle-fish, 
s  fine  smelt  (  Thaltickthi/i  Pacificut),  which  is  very  valuable 
far  food  and  oiL  Along  its  banks  there  ore  good  timber  and 
far  legions  and  some  fine  grazing -lands.  The  lower  Fraser 
Valley  is  densely  timbered. 

Fraserrille,  Canada.    See  RiviinB  on  Loup. 

Frater'nitles  [from  the  Lat.  fratemita;  "brother- 
hood"], volnntary  associations  of  men  for  mutual  benefit, 
beoevoletioe,  or  pleasure.  Such  are  the  numerous  secret 
and  benevolent  aoeietiea,  and  in  a  largo  aenae  the  term  may 
include  the  ordera  of  the  Chnreb  and  the  monastic  and 
aacerdotsil  eongregationa,  and  even  the  ordera  of  knight- 
hood; &lso  guilda,  tradea  nnions,  and  the  like.  Among 
the  laity  of  the  Roman  Catholic  Cbnroh  there  are  nnmer- 
ons  aisoeiationa  called  fratemitiea,  aodalitiea,  confraterni- 
ties, arefa-oonfhktemities,  etc.,  designed  for  benevolent  or 
devotional  purposes.  Some  of  these  are  very  extensive 
and  have  many  branches,  while  otiuira  are  quite  local  and 
confined  to  one  parish.  (Bee  FRKKKASOirRr,  Odd  Fel- 
lows, DRtrnn,  QciLn,  eto.) 

Pra'tres  Anra'les  [from  arrmm,  a  "field"],  a  college 
of  twelre  priests  in  ancient  Rome,  established  at  a  very 
early  period.  According  to  the  legend,  Acoa  Larentia,  the 
nurae  of  Romulus,  lost  one  of  her  twelve  sons,  and  Romu- 
lus took  his  place,  and  gave  to  himself  and  brothers  the 
name  Fratres  Arvales.  The  office  of  these  priests  was  for 
life,  and  was  not  lost  even  by  exile  and  imprisonment,  while 
their  duties  were  connected  with  agriculture,  one  of  them 
being  to  celebrate  each  year,  in  May,  a  festive  procession 
in  honor  of  the  gods  who  preaide  over  the  fields.  They 
chanted  hymns  also,  one  of  which,  contained  in  an  inscrip- 
tion of  A.  D.  218,  is  regarded  as  one  of  the  earliest  specimens 
of  the  Latin  language.  The  tablet  containing  the  inscrip- 
tion ia  preserved  in  the  sacristy  of  St.  Peter's.  (See  KiAn- 
8R»,  De  earm.fralr.  anal.,  Bonn,  1838;  CoRSSEK,  Origina, 
Berlin,  1848:  Dokaldsos's  Varronianut,  London,  1880,  p. 
2J2 ;  Wordsworth,  Early  Latin,  pp.  185-188.)    H.  Drisler. 

Fratricel'Ii  [the  eqniralent  of  Fratret  Minora,  the 
"  Lesser  Brethren,"  an  official  title  of  the  Franciscans],  a 
name  given  to  certain  lealots  of  the  twelfth,  thirteenth, 
fourteenth,  and  fifteenth  centuries,  who  were  originally 
Franciscans,  but,  adopting  extravagantly  ascetic  habits 
and  heretical  dootrinee,  they  were  condemned  in  1302  by 
Boniface  VIII.  The  Celestinea  and  the  Benedictines  of 
Flore  seem  to  have  led  the  movement  at  first  The  Fratri- 
celli  goffered  much  persecution,  and  thousands  were  put  to 
death.  They  paid  almost  divine  honors  to  Saint  Francis, 
and  tire  accused  of  calling  the  works  of  Joachim  of  Flore 
their  everlasting  gospel.  They  believed  in  a  new  dispen- 
sation to  take  the  place  of  that  of  the  New  Testament,  and 
were  distinguished  for  austerities  and  blind  ascetic  seal. 

Frat'ta  Maggio're,  town  of  Sonthem  Italy,  in  the 
prorinee  of  Naples,  Its  rope-works  and  silk  ate  celebrated. 
Eop.  10,687. 

Fraad  [Lat.  /raw].     Fmnd  of  whieh  the  law  takes 


eogniiaaoe  has  the  effeet  to  render  voidable  every  transao- 
tlon  into  whieh  it  enters  as  a  oonstitoent  material  element. 
Bot,  as  the  essential  qnalifloation  contained  in  this  state- 
ment implies,  it  is  not  every  perpetration  of  fraud  that  war- 
rants legal  interposition.  In  the  sphere  of  morals  all  decep- 
tive artlfieea  for  the  porpose  of  misleading,  every  form  of 
crafty  imposition  witn  the  deeign  of  taking  advantage  of  a 
person's  oonfidenoe  or  oredolity,  are  reprehensible  as  viola- 
tions of  the  law  of  moral  duty.  Bat  the  enforeement  of 
ethical  obligations,  simply  on  aceoont  of  their  rightfol  bind- 
ing foroe  nppn  the  oonscienoe,  is,  and  must  necesaarily  be  for 
obvious  reasons,  altogether  impracticable  in  ooorts  of  jos- 
tioe.  Those  forms  of  fraudolent  practioea,  therefore,  which 
legal  methods  are  competent  to  examine  and  punish  most 
be  oonsidered  as  inelnded  within  the  category  of  acts  f^and- 
ulent  in  a  moral  sense,  but  not  coezteneive  with  it.  And  yet 
the  precise  line  of  demaroation  cannot  be  definitely  drawn, 
thoagh  eertain  general  principles  may  be  stated  upon  which 
the  distinction  essentially  depends.  The  first  of  these,  and 
the  most  important,  is,  that  no  dependence  is  to  be  placed 
upon  the  inherent  qnality  of  actions  without  regard  to  their 
natural  or  necessary  consequences.  The  law  considers 
the  rentlu,  either  aotoal  or  to  be  reasonably  presumed,  of 
every  aet  eonceining  whieh  question  may  arise  as  to  its 
fraodulent  character,  and  exerts  its  remedial  agency  only 
when  injury  to  individnals  or  to  the  public  welfare  has,  in 
foot,  been  ocoasioned  or  is  to  be  naturally  expected,  and 
then  only  in  behalf  of  the  party  whose  interests  may  be 
prejudiced.  Moreover,  the  injury  must  consist  in  an  inter- 
ference with  some  legal  right  or  violation  of  some  legal 
duty  resulting  in  actual  or  prol>able  pecuniary  loss  on  the 
part  of  the  person  against  whom  the  deception  is  practised, 
or  serious  poblie  detriment.  It  follows,  therefore,  as  a  de- 
duetion  from  this  role,  that  the  same  aet,  though  done  with 
intent  to  dooeive,  may  sometimes  be  deemed  fraudulent 
in  law,  and  at  other  times  not  fraudulent,  while  in  a  moral 
aspect  it  would  be  fraodulent  in  all  suoh  cases.  The  dis- 
tinction drawn  in  ordinary  language  between  deceive  and 
defraud  serves  to  illustrate,  in  some  degree,  the  difference 
between  moral  and  legal  fraud.  Any  adequate  definition 
of  frand  in  law  whieh  will  distinguish  the  character  of  ac- 
tions oonsidered  simply  in  tbemaelvea  is  an  impossibility. 
This  fast  has  been  so  generally  recognised  by  the  courts 
that  the  attempt  to  frame  such  a  definition  has  been  pro- 
nonnoed  Oontrary  to  the  policy  of  the  law.  It  i*  none  the 
less  true,  however,  that  there  are  numerous  olassea  of  actions 
whoae  tendency  to  impair  legal  rights  is  so  uniform  and 
natural  that  they  may  oe  generally  pronounced  fraudulent 
when  considered  simply  in  themselves.  But  these  can  be 
more  advantageonaly  enumerated  than  defined.  Another 
charaeteristio  of  acts  deemed  fraudulent  in  law  is  an  in- 
tent, either  actual  or  presumed,  to  occasion  harm  or  damage 
to  another.  The  principle  is  the  same  as  in  morals — that  a 
wrongful  purpose  is  neeessary  to  render  a  deceptive  act 
culpable.  In  a  large  class  of  oases,  however,  a  fiaudnlent 
intent  is  preanmed  from  the  nature  of  the  transaction. 
Hence  arises  the  doctrine  of  oonstmotive  fraud,  to  be  here- 
after noticed.  Aotnal  fraud,  on  the  oontrary,  oonsiets  in 
intentional  deception,  artifloe,  or  concealment,  with  the 
view  or  expectation  tiiat  a  person  will  be  misled,  and  the 
actual  misleading  him  to  his  iqjory.  Both  actual  fraud 
and  constructive  frand  are,  with  but  few  exceptions,  with- 
in the  oognisance  of  oonrts  either  of  law  or  oourts  of 
equity  onder  the  division  of  jurisdiction  which  exists  in 
the  English  and  American  systems  of  jnrispmdence.  (See 
Coviiox  Law,  Squitt.)  The  chief  exception  to  eqnity 
jurisdiction  in  qnestions  of  fraud  is  in  relation  to  wills. 
Wills  of  personal  estate  are  eonsideied  in  probate  or  sur- 
rogate courts— thoae  of  real  property  in  the  common-law 
tribunals.  But  the  general  jorisdiotion  of  equity  over  the 
eubjoot  of  fraud  is  very  comprehensive,  and  cases  of  oon- 
struotive  frand  particularly  are  much  more  commonly  con- 
sidered in  equity  than  at  law.  The  legal  remedy  consists 
merely  of  an  award  of  damages  to  the  iqjured  party,  while 
the  modes  of  equitable  relief,  which  admit  the  setting  aside 
of  a  fraudulent  transaction  or  the  enforcement  of  the  specific 
performance  of  an  agreement,  are  oftentimes  much  more 
beneficial  and  desirable.  It  has  been  said  that  equity  would 
presnme  the  existenoe  of  fraud  upon  slighterevidenoethan 
would  be  required  in  courts  of  law,  but  this  assertion  is 
hardly  sustainable.  The  more  extensive  jnriadiction  of 
equity  in  cases  of  fhkod  is  to  be  attributed  especially  to  the 
superiority  of  its  remedial  processes.  It  will  therefore  be 
most  expedient,  in  the  further  consideration  of  this  sub- 
ject, to  state  only  the  body  of  principles  which  have  been 
established  in  eqnity,  ainee  they  not  only  include  those 
maintained  at  law,  but  are  still  more  extensive  in  scope. 

I.  AeiHol  Fraud. — Cases  of  this  kind  may  be  divided 
into  two  principal  classes.  The  first  class  includes  those 
forms  of  ttani  which  occur  between  parties  who  are  nnder 
no  legal  ine^aeity,  and  who  are  in  no  mutual  confidential 
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or  fiduciary  relation!  with  eaoh  other.  The  aeeond  elan 
of  fnuda  embraoea  those  whose  origin  it  chiefly  attributa- 
ble to  the  mental  infirmity  or  legal  disability  of  the  per- 
sona injured,  by  reason  of  whieh  imposition  and  deception 
may  bo  more  readily  praotised  than  u  nsually  possible. 

1.  In  the  first  olaas  of  oases  it  is  only  necessary  to  hare 
regard  to  the  conduct  of  those  oommitting  the  fraud  and 
the  nature  of  the  transaction  in  which  it  occurs,  without 
reference  to  the  peoaliar  oondition  of  those  injured.  The 
fraud  perpetrated  may  be  either,  as  it  is  termed  in  Latin 
phrase,  ttiggeatio  fain,  the  statement  of  an  untruth,  an  open 
misrepresentation,  or  tupprt4no  van,  concealment  or  sup- 
pression of  the  truth. 

(a)  Saggtttio  FaUi There  are  various  elements  neces- 
sary in  an  aotnal  misrepresentation  in  order  that  it  may 
furnish  a  ground  of  aation.  (1)  The  falsity  of  the  state- 
ment must  be  known  to  the  party  making  it,  or  else  he 
most  be  justly  chargeable  with  the  possession  of  such 
knowledge.  If  he  is  perfectly  honest  in  bis  belief  of  the 
truth  of  his  representation,  and  is  guilty  of  no  imprudenoe 
or  negligenoe  in  making  the  statement,  he  is  not  answer- 
able for  any  injurious  oonsequenees  that  may  result  on 
the  theory  of  fraud,  thongh  the  transaction  may  perbws 
be  set  aside  on  the  ground  of  mistake.  (See  Mistake.)  If 
his  conriction  was  formed  upon  evidence  sufficient  to  sat- 
isfy a  reasonable  mind,  he  would  be  justified  in  assarting 
as  a  fact  what  he  properly  deemed  to  be  such.  Bot  i^ 
while  aware  that  his  opinion  is  founded  npon  mere  rumor, 
co^jeoture,  or  trivial  testimony,  he  states  it  as  matter  of 
positive  knowledge  on  his  part,  in  order  to  induce  others  to 
act  upon  the  faith  of  it,  or  with  good  reason  to  suppose 
that  tney  will  so  act,  he  is  deemed  as  onlpable  in  law  as  if 
he  actually  knew  that  he  was  giving  erroDeona  information. 
The  statement,  undsr  such  circumstances,  of  what  one  does 
not  know  to  be  true  is  said  to  be  as  uiynstiAable  as  the 
statement  of  what  one  aetoally  knows  to  be  false.  In  like 
manner,  if  the  means  of  information  are  peculiarly  aooes- 
sible  to  the  person  making  the  representation,  and  he  is 
aware  that  his  assertion  wiU  be  acted  upon,  his  failure  to  ae- 
quire  the  necessary  information  may  constitute  a  fraud.  (2) 
The  statement  must  be  made  with  intent  to  infinenoe  some 

Eerson's  action,  or  upon  the  understanding  or  reasonable 
slief  that  auoh  a  result  is  likely  to  ensue.  In  cases  of 
this  latter  kind  the  nature  of  the  concomitant  circum- 
stances woald  be  sufficient  evidence  of  fraudulent  intenL 
If  erroneous  assertions  be  simply  made  in  casual  oonver- 
sation  as  matter  of  gossip  or  oommon  interest,  or  if  they 
be  stated  merely  as  opinions,  or  if  no  transactions  are  con- 
templated or  known  which  could  be  affected  by  confi- 
dence in  the  statements,  any  resulting  deception  and  loss 
constitutes  no  legal  injury.  (3)  The  misrepresentation  must 
be  as  to  some  material  fact  constituting  an  inducement  to 
the  act  or  omission  of  the  other  party.  The  test  of  ma- 
teriality is  whether,  if  the  party  had  known  the  truth,  he 
would  have  engaged  in  the  transaction  by  whieh  loss  was 
sustained.  (4)  The  person  to  whom  the  misrepresentation 
was  made  must  rely  upon  it  as  a  motive  to  his  aation,  and 
must  be  justified  in  such  reliance  upon  grounds  of  ordinary 
prudence  and  caution.  If,  notwithstanding  the  false  stata- 
ments,  the  person  to  whom  they  are  made  relies  entirely 
upon  his  own  judgment  and  sagacity,  he  will  not  be  per- 
mitted to  maintain  an  aetion  on  the  ground  that  he  was 
deceived,  and  sustained  injury  in  eonsequenoe.  When  per- 
sons deal  at  "  arms'  length,"  as  it  is  termed,  there  is  no 
room  for  one  to  allege  deceit  against  the  other.  Moreover, 
if  reliance  upon  the  false  representations  were  an  act  of 
folly,  such  as  no  sensible  man  would  have  been  guilty  of^ 
the  courts  will  afford  no  relief.  If  the  faet  whieh  is  mis- 
stated is  plainly  within  observation,  and  one  acts  npon 
faith  in  the  falsehood,  rejecting  the  evidence  of  his  own 
senses,  his  injury  is  the  result  of  bis  own  wrong,  and  not 
of  another's.  But  if  some  examination  be  necessary  to  de- 
tect the  error,  and  the  party  to  whom  the  representation  is 
made  acts  with  ordinary  prudence,  confidence  in  the  repre- 
sentation will  not  be  unreasonable,  and  the  deceiver  will  be 
responsible.  Moreover,  if  mere  belief  be  stated  as  belief, 
opinion  as  opinion,  or  supposition  as  supposition,  no  per- 
son is  justified  in  acting  upon  it  as  if  it  were  an  expression 
of  actual  truth,  and  if  he  does  most  suffer  the  oonsequenoes. 
So,  if  a  person  knows  a  representation  made  to  him  to  be 
false,  such  knowledge  will  prevent  any  allegation  on  his 
part  of  fraudulent  deception.  (5)  The  party  deceived  must 
have  sustained  an  injury.  Wrong  without  loss  no  more  gives 
a  cause  of  action  than  loss  withont  wrong.  Fraud  and 
damage  must  coexist  as  cause  and  effect.  This  rule  is,  how- 
ever, more  formal  than  substantial,  as  injury  may  be  pre- 
sumed so  far  at  least  as  to  entitle  one  to  nominal  damages. 
(i)  Sappreitio  Vert. — A  concealment  of  the  truth,  by 
reason  of  which  injury  is  occasioned,  is  not  to  be  deemed 
fraudulent  under  all  circumstances,  but  only  where  a  per- 
son is  bonnd  in  conscience  and  daty  to  make  disolosore  in 


order  to  prevent  nndne  advantage  being  taken  of  another. 
If  a  vendor  knows  that  there  are  latent  defeats  in  his  goods 
of  which  the  buyer  is  not  aware,  and  that  the  oonsummation 
of  the  intended  pnrohasa  would  not  be  effected  wan  it  not 
for  such  a  misunderstanding,  and  the  buyer  cannot  disoover 
the  defeats  by  ordinary  observation,  a  failure  to  remove  the 
delusion  is  equivalent  to  an  express  misrepresentation ;  but 
if  no  confidence  is  reposed  in  the  person  making  the  eon- 
oealment,  the  other  party  preferring  to  trust  to  his  own  judg- 
ment, no  wrong  is  done  by  a  failure  to  reveal  a  secret 
source  of  mistake.  And  if  a  defect  be  patent  and  readily 
discoverable  upon  examination,  the  maxim  of  caveat  emptor 
will  apply,  and  a  seller  will  be  under  no  obligation  to  pro- 
tect a  purchaser  who  by  his  own  imprudence  fails  to  profit 
by  opportunities  of  discovery  within  his  reach.  There 
are,  moreover,  cases  in  which  a  delicate  sense  of  moral 
duty  would  prompt  to  disclosure,  while  no  similar  obliga- 
tion would  be  imposed  in  law.  If,  for  instance,  a  man 
knowing  of  the  existence  of  a  valuable  mine  npon  another'a 
land,  of  whieh  the  latter  was  ignorant,  should  buy  tho 
property  without  mentioning  this  important  fact,  his  action 
would  be  deemed  Jnstiflable.  The  same  view  would  be 
taken  in  many  forms  of  speculation  where  persons  eigoy- 
ing  peculiar  facilities  for  acquiring  information  about  the 
value  of  property  buy  or  sell  without  communicating  know- 
ledge which  would  materially  modify  the  terms  of  the  ne- 
gotiation. In  contracts  of  certain  kinds,  however,  the 
fullest  information  and  good  faith  is  requisite,  or  the  con- 
tract will  be  invalid.  This  is  true  in  oases  of  suretyship 
and  insurance.  Dealings  between  parties  between  whom 
fiduciary  relations  subsist  most  also  be  marked  by  the  most 
complete  confidence  and  frankness.  (For  fraudulent  war- 
ranties, see  Wassaittt.) 

2.  The  second  class  of  oases  of  aotnal  ftand  indndei 
deceptions  rendered  possible  by  mental  infirmity  or  want 
of  ordinary  discretion  on  the  part  of  those  injured.  Per- 
sons under  such  disability  are  incapable  of  giving  that 
free  and  rational  consent  which  is  necessary  to  render  their 
acts  valid.  The  mental  aberration  may  be  so  complete  as 
entirely  to  prevent  a  legal  transaction,  as  in  cases  of  lunacy, 
idiocy,  or  dementia,  or  there  may  be  only  such  a  degree 
of  weakness  of  intellect  that  undue  influence  may  be  moro 
or  less  readily  exercised  by  designing  persons.  In  in- 
stances of  this  latter  kind  dealings  which  can  be  proved  to 
have  been  conducted  with  entire  fairness  will  be  sustained, 
but  they  will  be  snlyected  to  a  careful  serutiny ,  and  the  burden 
of  proof  may  be  east  npon  the  parson  profiting  by  the  trans- 
action to  show  its  fairness.  For  similar  reasons,  if  there  be 
such  a  degree  of  drunkenness  as  to  utterly  deprive  a  person 
of  his  reason  and  understanding,  dealings  with  him  to  his 
disadvantage  will  be  deemed  frandolent  unless  there  is  clear 
evidenee  to  the  contrary.  Aets  of  infants  and  their  eon- 
traats,  except  for  neoessaries,  are  Judged  voidable  on  ao- 
connt  of  their  lack  of  reasonable  discernment  and  discre- 
tion. Similar  protection  is  afforded  to  persons  under 
duress  or  in  sncn  extreme  necessity  that  nndne  advantage 
is  taken  of  them. 

II.  CoMtmetive  Fraud, — The  peonliarity  of  this  is  that 
no  intent  to  defraud  neoeHarily  exists,  but  is  presumed  as 
an  inference  of  law.  Cases  under  this  head  may  be  divided 
into  three  olasses.  The  first  includes  contracts  which  are 
deemed  fraudulent  as  contrary  to  pnblie  policy ;  the  second, 
iiynrious  acts  whieh  arise  from  some  peculiar  confidential 
or  fiduciary  relation  between  the  parties ;  while  the  third 
embraces  transactions  which  operate  substantially  as  frauds 
upon  the  rights  of  third  persons. 

1.  The  principal  varieties  of  contracts  invalid,  as  in 
contravention  of  public  policy,  are— (1)  Marrisgs-brokage 
contracts,  by  which  a  person  agrees  to  give  another  a  re- 
ward if  he  will  negotiate  a  marriage  for  him.  Money 
paid  on  snoh  a  contract  may  be  recovered  back.  (2)  Re- 
wards promised  for  influencing  another  person  to  make  a 
will  in  a  particular  manner.  (3)  Contracts  in  general  re- 
straint of  marriage,  because  they  are  detrimental  to  the 
general  welfare  of  society,  which  is  promoted  by  suitable 
marriages.  The  restraint  is  "  general "  when  a  person  is 
bound  not  to  marry  at  all,  or  to  matxy  nobody  except  a 
particular  person  who  is  under  no  corresponding  obliga- 
tion. (4)  Contracts  in  general  restraint  of  trade,  as  tend- 
ing to  promote  monopolies  and  discourage  business  indus- 
try and  enteiprise.  (5)  Various  other  contracts  founded 
npon  violations  of  pnblie  trust  and  oonfidence,  as,  e.  a., 
agreements  to  procure  the  passage  of  legislative  acts  by 
unjustifiable  means,  contracts  for  the  buying  and  selling 
of  public  offices,  agreements  for  the  composition  of  a  felony, 
wager  contracts,  usurious  contracts,  etc.  In  like  manner, 
contracts  founded  npon  corrupt  considerations  or  moral 
turpitude  are  void.  Of  this  sort  are  all  agreements  given 
to  proenre  the  oommission  of  a  public  crime,  or  the  omis- 
sion of  a  public  duty,  or  an  offence  against  chastity.  < 

2.  In  oases  of  oonstmctive  fraud  arising  from  some  oon- 
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fldential  or  fldnoiaij  relation  bttween  tbe  parties  the  peon- 
liar  natare  of  the  wron;;  lied  in  ite  being  an  abate  of  oon- 
Ideooe  lawfully  reposed.  Oftentimes  there  is  some  aotnal 
deoeit  or  imposition  practised,  but  this  is  not  necessary  in 
order  that  the  transastion  may  be  invalidated.  A  wrong- 
ful intent  may  be  presumed  from  the  want  of  that  perfect 
openness  and  fairness  which  the  relation  demands.  The 
relations  of  the  parties  may  be  of  various  kinds:  (I) 
Parmt  and  Child. — Conreyanees  by  children  to  parents 
are  subjected  to  oareful  somtiny  on  aooount  of  the  danger 
that  they  may  hare  been  procured  by  an  undue  exeroise 
of  parental  authority.  Bren  after  a  ehild  has  attained  his 
majority,  the  presumption  is  that  parental  inSnenoe  con- 
tinues for  at  least  some  short  period,  and  mutual  dealings 
to  the  child's  detriment  must  be  prored  to  have  been  at- 
tended with  the  utmost  good  faith  or  they  will  not  be  sus- 
tained. (2)  Oitardian  and  Ward. — A  guardian  will  not 
bo  permitted  to  reap  any  advantage  from  dealings  with  his 
ward  until  the  influence  which  his  position  of  authority  gives 
him  has  entirely  ceased.  A  settlement  or  eontrast  favorable 
to  the  guardian  immediately  after  the  ward  reaches  his  ma- 
jority is  loolied  upon  with  great  distrust.  (Bee  OuAuniAic.) 
(3)  Attorney  and  CUeiit. — In  any  transaotions  to  which  this 
relation  gives  rise  it  is  a  general  rule  that  the  attorney  shall 
not  gain  any  advantage  to  himself  at  the  expense  of  his  cli- 
ent beyond  the  amount  of  his  just  and  Mrprofessional  com- 
pensation. (4)  Phytinim  and  Patient. — Similar  principles 
prevail  in  reference  to  this  special  relation.  (5)  TVmIm 
and  Cettui  que  truet. — A  trustee  is  bound  not  to  place  him- 
self in  any  position  antagonistic  to  the  fulfilment  of  the 
duties  of  his  trnst,  and  can  derive  no  personal  beneSt  to 
himself  in  the  discharge  of  such  duties.  A  purchase  by  a 
trustee  from  his  cestui  que  tni9t,  even  though  it  cannot  be 
proved  to  be  unfair,  may  be  set  aside  at  the  latter's  desire. 
It  is  thought  wise  to  diiable  him  Aram  dealing  with  the 
beneficiary  in  order  that  he  may  be  under  no  temptation  to 
profit  by  a  breach  of  trust.  (6)  Other  fiduciary  relations, 
as  between  principal  and  agent,  partners,  creditor  and 
surety,  etc.,  are  governed  by  similar  principles. 

3.  Transactions  deemed  fraudulent  lieeaase  they  anwar- 
tantably  compromit  the  rights  and  interests  of  third  par- 
ties alTurd  ground  for  equitable  relief  on  aeeount  of  tneir 
pernicious  tendency,  altnough  the  persons  immediately 
eoncemed  may  have  acted  freely  ana  willingly.  But  the 
third  persons  who  are  injured  must  stand  in  some  peculiar 
relation  with  one  of  the  immediate  parties  to  the  transac- 
tion, and  the  injury  must  be  dependent  upon  this  relation. 
There  are  several  classes  of  cases  to  whicn  this  dootrine  is 
tpplioable.  (1)  Relief  will  be  granted  in  what  are  called 
eatching  bargains  with  heirs  or  expectants  during  the  life 
of  their  parents  or  other  ancestors.  By  bargains  of  this 
kind  are  meant  agreements  to  purchase  the  expected  inter- 
est for  a  present  sum,  and  by  such  transactions,  of  which 
the  ancestor  is  ignorant,  he  is  deceived  into  leaving  hii 
property  to  other  persons  than  those  to  whom  he  believed 
it  would  pass.  Soles  of  expectancies  are,  in  general,  only 
made  by  those  who  are  improvident  and  necessitous,  and 
will  never  be  sustained  unless  the  purchaser  can  establish 
that  there  was  no  fraud,  but  that  a  fair  and  ade<{uate  eon- 
sideration  was  given.  Upon  the  same  principle,  jiast-oiil 
bonds  given  by  heirs  and  expectants  are  set  aside.  These 
are  securities  promising,  for  a  present  loan,  to  pay  a  larger 
sum,  exceeding  the  legal  rate  of  interest,  upon  the  death 
of  the  person  from  whom  the  expectancy  is  to  be  received. 
(2)  Conveyances  to  defraud  a  party  to  a  marriage  are  oon- 
Btructive  frauds,  as  if  either  party  to  a  marriage  oontraot 
should  enter  into  an  agreement  with  a  third  person  by 
which  the  other  party  would  be  defrauded  of  reasonable 
expectations.  (3)  Oonveyances  to  defraud  creditors  and 
purchasers  are  of  the  same  character.  (These  are  consid- 
ered under  the  head  of  Frattdclbitt  CoxvBTAifCSS.) 

Only  an  enumeration  of  the  more  important  dosses  of 
fraudulent  devices  can  be  attempted.  Frauds,  as  has  been 
said,  are  infinitely  various.  But  this  general  rftumf  of  the 
leading  principles  appertaining  to  the  subject  shows  that 
the  jurisdiction  of  the  courts  in  cases  of  this  nature  is  very 
eomprehensive  and  very  salutary.  The  advanced  and  en- 
lightened doctrines  of  equity  are  in  (hrtherance  of  the 
highest  practicable  standard  of  morality  which  human 
tribunals  can  be  deemed  capable  of  adequately  enforcing. 
OeoROK  Chase.    Revised  by  T.  W.  Dwioht. 

Frands,  Statute  of,  a  celebrated  statute,  originally 
enacted  in  England  in  the  reign  of  Charles  II.  (1677),  for 
the  prevention  of  frauds  and  perjuries,  requiring  the  use 
of  written  instruments  in  many  classes  of  contracts  and 
in  the  various  modes  of  transfer  of  dilTercnt  interests  in 
property.  The  imperfection  and  danger  of  oral  testimony 
as  an  adequate  means  of  proof  of  the  nature  of  past  trans- 
actions, especially  when  valuable  interests  are  at  stake, 
renders  this  statute  one  of  the  most  salutary  measures  of 
legishition  in  English  jurisprudence,  and  its  importance 


has  been  so  taUj  reoogniied  in  this  country  tliat  it  har 
been  aobataotially  re-«nacted  in  neariy  every  State,  and  in 
some  of  them  its  provisions  have  been  made  still  mot* 
comprehensive  and  stringent.  The  difficulty  of  aseertain- 
ing  the  exact  nature  of  certain  agreements  into  which  par- 
ties have  entered,  if  dependence  were  to  be  placed  chiefly  or 
eDtlrely  upon  the  vague  and  unsatisfactory  remembrance 
of  witnesses,  would  prove  a  very  serious  Interference  with 
the  proper  administration  of  jostioe,  and  would  afford  an 
opportunity  and  a  powerful  temptation  to  unprincipled 
men  to  fabricate  evidenee  in  the  furtherance  of  fraudulent 
designs.  The  ohaooes  of  deteotion  would  be  too  meagre 
to  be  of  any  praotieal  value.  Where  discrepanoies  in  tes- 
timony ean  be  attributed  to  a  natural  forgetfulness,  rather 
than  to  any  wrongful  intent,  discrimination  between  hon- 
est and  dishonest  claims  becomes  wellnigh  impossible. 
Moreover,  a  very  slight  change  in  the  terms  of  a  stipula- 
tion has  oftentimes  a  serious  influence  upon  the  interest! 
of  those  whoso  rights  are  in  oontroversy,  and  witnesses 
with  every  intention  to  be  accurate  would  unavoidably 
differ  in  their  acconnts  of  the  same  occurrence.  Writing 
exhibits  the  precise  nature  of  an  agreement,  unaffected  by 
the  contranety  of  testimony,  or  by  the  mental  reservations 
of  the  parties  concerned.  Written  doonments,  moreover, 
remain  as  a  perpetual  memorial  of  the  events  whioh  they 
reoord,  while  the  removal  of  witnesses  by  death  would  not 
unfrequently  render  it  impossible  to  secure  the  requisite 
oral  testimony  if  this  alone  were  necessary  to  be  intro- 
duced. The  adequate  protection  of  private  rights,  there- 
fore, and  the  furtherance  of  the  remedial  operations  of  the 
courts,  render  the  requirement  of  written  evidence,  in  many 
eases,  a  necessity. 

The  scope  of  the  statute  is  very  comprehensive.  It 
inoludes  within  its  provisions  the  subject-matter  of  a  vi^ 
riety  of  contracts,  and  also  transfers  of  land  by  way  of 
devise.  Certain  sections  require  writing  in  the  creation, 
assignment,  or  surrender  of  leases ;  others  apply  to  devises ; 
others  to  declarations  and  assignments  of  trusts  (but 
these  will  be  considered  more  conveniently  under  the  speci- 
fle  topics  Lease,  Will,  Trdstb,  to  which  referenoe  may  be 
made).  The  seotions  whioh  it  will  be  most  desirable  to  ex- 
amine in  this  connection  are  those  whioh  most  particularly 
affect  the  law  of  ordinary  contraots.  These  are  the  fourth 
and  the  seventeenth  of  the  original  English  statute.  By 
the  fourth  section  it  is  provided  that  "no  action  shall  be 
brought  (1)  whereby  to  oharge  any  executor  or  adminis- 
trator upon  any  special  promise  to  answer  damages  out 
of  his  own  estate ;  (2)  or  whereby  to  oharge  the  defendant 
u]>on  any  speeial  promise  to  answer  for  the  debt,  default, 
or  misoarriage  of  another  person;  (3)  or  to  cliarge  any 
person  upon  any  agreement  made  open  consideration  of 
marriage;  (4)  or  npon  any  eontraot  for  the  sale  of  lands, 
tenements,  or  hereditaments,  or  any  interest  in  or  oonoem- 
ing  them :  (6)  or  npon  any  agreement  that  is  not  to  be 
performed  within  the  space  of  one  year  from  the  mailing 
thereof;  unless  the  agreement  npon  which  such  action 
shall  be  brought,  or  some  memorandum  or  note  thereof, 
shall  be  in  writing  and  signed  by  the  party  to  be  charged 
therewith,  or  some  other  person  thereunto  by  him  lawfully 
authorised."  The  requirement  of  signing  which  the  statute 
imposes  is  sufficiently  oomplied  wi^  if  the  name  be  writ- 
ten in  any  part  of  the  instrument  for  the  purpose  of  au- 
thenticating it.  In  some  of  the  American  States,  how- 
ever, the  language  of  the  statute  is  not  "signed,"  but 
"  subscribed ;"  and  this  renders  it  neoetsary  that  the  sig- 
nature be  at  the  end  of  the  writing.  The  form  of  the 
instrument  is  immaterial.  The  object  is  to  secure  correct 
and  adequate  documentary  evidence  of  the  intent  and 
agreement  of  the  parties;  and  it  is  therefore  sufficient  if 
the  stipulations  wnich  are  concurred  in  are  embodied  in 
separate  letters  or  in  distinct  instruments,  provided  the 
contents  of  each  have  so  intimate  a  conneotion  with,  and 
so  evident  a  reference  to,  the  matter  contained  in  the 
others  that  the  entire  contract  is  manifestly  ascertainable 
only  from  a  oomparison  of  all  the  writings.  But  the  whole 
agreement  must  be  deducible  from  the  connected  instru- 
ments, without  its  being  necessary  to  supplement  them  by 
parol  declarations. 

The  statement  of  the  eonsideration  of  the  contract  is  re- 
quired in  England  and  some  of  the  States,  but  in  others 
tne  consideration  may  be  proved  by  extraneous  evidence. 
The  statute,  it  will  be  noticed,  provides  tliat  the  signature 
of  a  properly  authorised  agent  will  be  equally  valid  with 
that  of  the  party  actually  interested.  Such  authority  may 
be  given  either  orally  or  by  writing,  provided  the  act  to  be 
done  does  not  require  the  execution  of  a  deed  or  other  con- 
veyance. Where  the  conveyance  must  be  under  seal,  so 
must  the  authority  be.  A  single  person  may  aot  as  agent  for 
both  parties  to  the  contract,  as,  for  instance,  an  auctioneer 
or  broker,  whose  signature  will  be  binding  upon  either 
vendor  or  purchaser.     The  signature  to  the  instrument 
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BS7  be  written  either  in  ink  or  in  penoil,  or  will  be  mf- 
Soient  if  printed,  if  this  mode  of  Kittientiaation  li  niaally 
adopted  by  the  penon  to  be  ehuged  or  ii  ioSeiently  aa- 
tkoriied  by  him. 

Under  the  trst  elaoM  of  the  Motion  it  h«i  been  decided 
that  if  an  ezeoutor  or  adminiitiator  giro  bonda  for  the 
fikithfal  diaeharge  of  hia  dnty,  a  aubHqnent  promiae  to  pay 
a  debt  of  the  teatator  will  be  eonatraed  aa  charging  the  aa- 
aeta  derived  from  the  tegtator'a  eatate,  and  not  the  repre- 
aantatire'a  own  property,  ao  that  no  writing  will  be  neoea- 
aary.  A  promiaa  made  by  an  adminiatrator  before  lettera 
of  adminiatration  are  iaaued  to  him  ttom  which  he  derive* 
hia  authority  la  alao  not  within  the  requirement  of  the 
atatttte.  The  aoeond  clanae,  applying  to  promiaea  "to 
anawer  for  the  debt,  default,  or  miacarriage  of  another," 
neoeaaitatea  the  use  of  writing  in  all  contraota  of  guaranty. 
(The  mloa  upon  thia  aabject  will  be  considered  under  the 
apeeial  title  OuAnAirrY.)  The  third  danao,  referring  to 
"promiaea  made  in  consideration  of  marriage,"  ia  held  to 
apply  to  prumisoa  of  aettlement,  advancement,  or  other 
proriaion  m  anticipation  of  marriage,  but  not  to  promiaea 
to  marry,  which  may  therefore  be  made  orally,  unlea*  they 
foil  witiiin  the  fifth  dauae  rsferrad  to  below.  The  writ- 
ten promiae,  to  be  enforoeable,  mnat  be  effectually  open.- 
tive  in  indusing  the  claimant  nnder  it  to  enter  into  the 
marriage  contract.  '  Henoe,  when  a  father  made  a  written 
promise  of  advancement  to  his  daughter  in  cose  she  was 
married  to  a  particular  person,  but  the  intended  husband 
did  not  know  of  the  promise,  nor  act  upon  the  faith  of  it 
in  manying  her,  he  was  not  allowed  to  enforce  the  promise. 
The  fourth  clause,  conoeming  contracts  for  the  aau>  of  real 
estate  or  any  interest  therein,  does  not  require  writing  in 
the  sale  of  crops  or  annual  industrial  prodocta.  If,  how- 
ever, the  sale  is  of  standing  trees  or  products  not  the  result 
of  annual  cultivation,  the  better  opinion  is  that  the  case 
falls  within  the  atatute.  When  both  land  and  its  produota 
are  sold  to  the  same  Individual,  the  entire  contract  moat  be 
in  writing.  A  mere  license  to  use  land  does  not  create  any 
legal  interest  in  the  property,  and  need  not  be  written  to  be 
valid,  though  in  such  case  it  is  in  general  revocable  at  will. 
The  fifth  clause  relates  to  "agreements  that  are  not  to  be 
performed  within  the  apace  of  one  year  from  the  making 
thereof."  Under  this  provision  it  ia  not  neeeasary  that  an 
oral  agreement  be  actually  fulfilled  within  the  limita  of  a 
year  from  the  time  when  it  waa  made  in  order  to  be  sus- 
tainable, but  only  that  it  I>e  capable  of  fulfilment  within 
that  period  in  the  contemplatioD  of  the  parties  when  they 
enter  into  the  stipulationa.  The  actual  reanlt  may  show 
that  the  anticipations  were  unrealised,  but  the  validity  of 
the  engagement,  though  it  be  unwritten,  is  in  nowise  im- 
paired. 

The  other  section  of  the  atatnte  which  eapeeially  relate* 
to  ordinary  contraota — via.  the  seventeenth — providea  that 
"  no  contract  for  the  aale  of  any  goods,  wares,  or  mer- 
ehandise  for  the  price  of  £10  steriing  or  npwarda,  ahall  be 
allowed  to  be  good  except  the  buyer  ahaU  accept  pari  of 
the  gooda  ao  aold,  and  actually  receive  the  aame,  or  give 
aomething  in  earnest  to  bind  the  bargain  or  in  part  pay- 
ment, or  that  aome  note  or  memorandum  in  writing  of  the 
said  bargain  be  made  and  aigned  by  the  partiea  to  be 
charged  by  such  contract,  or  their  agents  thereunto  lawfully 
authorised."  In  the  statutes  of  the  American  States  the 
principal  alteration  made  in  these  terms  is  by  the  specifica- 
tion of  a  different  sum  of  money.  The  sum  generally  estab- 
lished is  fifty  dollars,  hnt  in  some  of  the  States  it  is  thirty 
dollars  or  forty  dollars.  This  section  is  distinguished  from 
any  others  contained  in  the  statute  by  authorizing  various 
modes  of  giving  validity  to  contracts  besides  the  aingle 
method  of  writing.  This  diversity  is  established  on  ae- 
oount  of  the  comparatively  greater  frequency  with  which 
contracts  for  the  sale  of  goods  are  made,  and  on  account 
of  the  great  inoonvenionee  that  would  ensue  if  formal  and 
precise  agreements  were  always  necessary  to  be  prepared 
to  effectuate  such  ordinary  transfers.  There  is,  however, 
this  disadvantage— that  by  dispensing  with  the  requirement 
of  writing  in  every  case  the  difficulty  of  proving  the  terms 
of  many  contracts  is  much  increased ;  but  the  greater  fa- 
cility with  which  business  operations  may  be  conducted  ia 
deemed  amply  compensatory  for  this  defect.  The  first 
mode  mentioned  by  which  the  sale  may  be  rendered  valid 
is  by  delivery  and  acceptance  of  the  goods.  Both  these 
prerequisites  are  absolutely  essential  in  the  absence  of 
writing  or  part  payment.  A  mere  expression  of  final 
agreement  to  the  terms  of  the  sale  of  specific  chattels 
is  not,  aa  in  ordinary  transactions  of  the  Kind,  sufficient 
to  impose  a  liability  upon  the  purchaser.  The  delivery  may 
be  either  actual  or  constructive.  Constructive  delivery  oc- 
curs when  means  of  readily  taking  possession  of  the  goods 
are  given  to  the  purchaser,  which  he  may  exercise  in  ex- 
clusion of  the  vendor's  claim.     Thns,  the  delivery  of  a  key 


depoaited  ia  eqalvalent  to  aoomplet*  tranafer  of  poaaeacion. 
The  aame  porpoae  ia  aooompliahed  by  giving  an  order  npon 
a  bailee  of  the  goods,  which  the  bailee  aocepta.  The  de- 
livery of  an  integral  part  of  the  articles  sold  is  virtually  a 
delivery  of  the  whole.  Aoeeptanoe  on  the  part  of  the 
buyer  must  be  manifested  by  a  suitable  act.  It  is  thooght 
by  some  that  there  are  two  aoceptanoea— one,  to  satisfy  the 
atatnte  of  frandai  the  other,  to  preclude  the  pnrcbaser 
&om  objecting  that  the  gooda  did  not  oorreapond  with  the 
atatnte.  Aooordingly,  the  former  acceptance  might  have 
been  made,  while  the  purohasor  might  be  still  able  to  re- 
turn the  goods,  on  the  special  ground  that  they  did  not  com- 
ply with  the  contracL  As, a  second  method  of  binding 
the  bargain,  earnest  may  be  given.  Earnest  is  a  token  or 
pledge  pa*sing  between  the  parties  by  way  of  evidence  or 
ratifieation  of  the  aale.  The  article  given  must  have  some 
appreciable  value,  even  though  this  be  quite  insignificant. 
A  chip  or  pebble  would  be  inadequate,  while  a  cent  or  a 
ring  would  suffice.  The  effect  of  earnest  is  to  impose  upon 
the  seller  an  obligation  to  retain  the  goods  subject  to  the 
demand  of  the  purchaser ;  but  the  latter  must  pay  the  pur- 
chase-money npon  obtaining  delivery.  The  giving  of  earn- 
est was  a  common  practice  in  the  early  history  of  English 
law,  but  it  has  now  fallen  into  general  desuetude.  Thirdly, 
part  payment  may  be  made.  This  has  the  some  effect  as 
the  giving  of  earnest.  There  must  be  an  actual  transfer 
of  a  portion  of  the  price  agreed  upon,  since  Uie  liquidation 
of  a  former  debt  aa  a  part  of  thocouaideration  for  the  sale 
willnotbeaufficient.  Fourthly,  the  agreement  or  some  note 
or  memorandum  thereof  must  be  in  writing.  The  principles 
applying  when  this  mode  of  authenticating  the  contract  ia 
adopted  hare  been  already  considered. 

It  has  been  much  questioned  whether  executory  con- 
traota for  the  sale  of  goods  which  were  not  in  existence  in 
the  form  contemplated  by  the  parties  at  the  time  when  the 
agreement  was  made  arc  within  the  statute  of  frauds.  It 
ia  now,  however,  generally  settled,  eontrary  to  the  rule 
formerly  prevailing,  that  auoh  contraota,  if  they  have  ref- 
erenoo  substantially  to  a  sale  of  chattels,  even  though  these 
must  necessarily  be  fabricated  out  of  certain  materials 
before  delivery  oan  be  made,  are  within  the  statute,  and 
mnat  consequently  be  in  writing.  But  if  the  contract  is 
essentially  for  the  performance  of  work  and  labor  about 
certain  chattels,  the  taqoirementa  of  the  statute  have  no 
application. 

Conrts  of  equity,  aa  well  as  courts  of  law,  are  bound  to 
comply  with  and  enforce  the  provisions  of  the  statute  of 
frauds.  But  where  strict  compliance  would  produce  hard- 
ship and  itguatioe,  aa  sometimea  proves  to  be  the  ease, 
oourta  of  equity  have  power  to  grant  special  relief,  even 
though  the  preeiae  letter  of  the  law  be  violated.  Thua,  if 
a  contract  which  ought  to  have  been  in  writing  is  fully  set 
forth  in  the  bill  of  the  plaintiff  in  equity,  and  is  confessed 
by  the  anawer  of  the  defendant,  it  will  be  enforced,  ainee 
there  san  be  no  danger  of  the  commiaaion  of  fraud,  and 
th«  defendant  may  be  deemed  to  have  waived  his  right  of 
defence  nnder  the  statute  by  failing  to  urge  it.  If,  how- 
ever, he  adduces  and  maintains  such  a  defence,  it  will  be 
effeotnal  to  protect  him  against  the  plaintiff's  claim.  lo 
like  manner,  apecifio  performance  of  an  oral  contract  will 
be  decreed  if  it  haa  been  partly  carried  into  execution. 
Thia  principle  is  established  because  a  different  rule  would 
enable  fraudulent  designs  to  be  consummated,  which  it  waa 
the  design  of  the  atatnte  to  prohibit.  But  the  part  per- 
formance must  be  something  more  than  the  part  payment 
of  the  price.  Moreover,  the  act  must  be  done  solely  with 
a  view  to  the  performance  of  the  agreement.  An  illustra- 
tion of  such  a  part  performance  would  be  the  act  of  mak- 
ing improvements  upon  land  by  a  purchaser  in  pursuance 
of  an  oral  contract  for  its  purchase.  A  still  further  excep- 
tion to  the  statute  is  where  an  agreement  is  intended  by 
the  parties  to  be  reduced  to  writing  in  the  appropriate 
manner,  but  this  is  prevented  by  the  fraud  or  cunning 
shrewdness  of  one  of  the  parties.  Equity  follows  the 
spirit  of  the  statute  by  preventing  the  commission  of 
fraud  wherever  it  is  poaaible.  (See  Specific  Pbrform- 
Anca.)        GiEOBeB  Chase.    Bbtmbo  »r  T.  W.  Dwiobt. 

Frand'nlent  Conver'ance,  a  conveyance  the  object, 
tendency,  or  effect  of  which  ia  to  defraud  another  not  a 
party  to  such  conveyance,  or  the  intent  of  which  is  to 
avoid  some  debt  or  duty  due  by  or  incumbent  on  the  party 
making  it.  Such  conveyances  are  declared  invalid  by 
two  famous  English  statutes,  which  have  been  re-enaeted 
throughout  the  U.  S.  with  substantially  the  aame  provis- 
ions. By  one  of  these,  passed  in  the  thirteenth  year  of 
the  reign  of  Qneon  Elisabeth  (1S71),  and  commonly  i«- 
ferred  to  aa  the  atatute  1.)  Elix.  oh.  6,  all  fraudulent  con- 
veyances, gifts,  or  alienations  of  lands  or  goods  whereby 
ereditort  might  be  in  any  wise  disturbed,  hindered,  de- 
layed, or  defrauded  of  their  just  rights,  are  rendered  ut- 
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interMt  in  landi  on  good  eoimderatioH,  »nd  h<ma  fid*  oon- 
■mjvi  to  any  penon  not  baring  notiee  of  suoh  frand. 

The  points  deaerving  partionlar  attention  in  the  pro- 
Tiiioni  of  thia  aot  are — that  it  appliea  to  ehattela  aa  well 
■a  to  landa ;  that  it  proteeta  only  the  intereata  of  defrauded 
trtdUort;  and  that  the  ezoeption  refers  only  to  {aiub  oon- 
nyed  upon  "good  oonaideration " aiMi  to  a  "ho»a  JU»" 
grantee.  Both  theae  latter  oharaeteristioa  are  neoeaaary 
to  the  conveyance  to  render  it  not  fraadalent,  and  if  there 
were  only  a  "  good  conaideration  "  or  a  "  bona  fide  "  trana- 
6r,  the  pririlege  of  the  ezoeption  wonld  not  be  arailable, 
(od  creditora  might  impeaon  and  overthrow  the  oonvey- 
ance.  By  a  good  conaideration,  a«  the  phraae  ia  here 
need,  ia  intended  every  kind  of  oonaideration  known  to 
the  law,  whether  it  lielong  to  the  ohua  more  apeoifioally 
termed  "good"  or  meritoriooa  oonaiderationa,  by  which 
ia  meant  motivea  of  natural  affection  founded  on  rela- 
tionahip,  or  to  the  olaaa  known  aa  raluable  oonaidera- 
tiona, which  include  every  mode  of  peooniary  return  for 
a  promiae  or  grant.  If,  therefore,  there  b«  ao  aotnal 
fhradolent  intent  in  making  a  eonreyanae,  and  thia  be 
known  to  the  grantee,  so  that  he  becomes  a  participant 
ID  the  wrong  committed,  it  ia  immaterial,  aa  regarda  the 
validity  of  the  conreyanco,  that  there  was  an  adeqnato  eon- 
lideration,  even  of  a  pecuniary  nature.  The  fraud  wonld 
be  fatal.  But  if  the  purchaser  for  a  valuable  oonaideration 
acted  innocently,  under  the  inflnenoe  of  an  honest  belief  that 
the  aonveyanoe  was  unobjectionable,  his  right  to  the  property 
would  be  superior  to  the  claims  of  oreditors.  But  qucationa 
of  moat  importance  and  difflenlty  hare  arisen  under  the 
statute  in  regard  to  the  effect  of  voluntary  oonveyaneea,  by 
which  is  meant,  in  a  legal  seose^  those  which  are  intended 
as  mere  gifta  or  are  made  merely  upon  meritorioua  eon- 
sideratione  of  natural  love  and  affeotion.  The  principle  is 
Daintained  in  law,  as  well  as  in  the  sphere  of  morals,  that 
"a  man  -mnst  be  just  before  he  is  generous;"  and  if  one 
under  a  bnrden  of  indebtedneas  diapoaes  of  the  property, 
which  ought  to  tw  used  in  satisfying  the  claims  of  his 
ereditora,  in  gratuities  to  his  relatives  or  friends,  a  fraud- 
ulent intent  is  imputed  to  him  as  a  necessary  presumption, 
without  the  need  of  positive  proof.  But  if  the  property 
tisosferred  were  in  no  way  essential  to  the  maintenanoe  of 
the  debtor's  full  solvency,  the  oonveyanoe  would,  aocording 
to  the  prerailing  opinion,  be  sustained.  A  person,  for  in- 
Itanee,  might  poaaeea  ample  means  to  discharge  all  bis  ob- 
ligations after  bestowing  a  portion  of  his  property  in  gifts 
upon  others,  and  the  oonveyanoe  would  then  be  deemed 
valid,  aa  involving  no  reasonable  imnlioation  of  dishonest 
intention.  To  impose  any  prohibition  upon  those  whose 
debts  liear  but  a  small  proportion  to  their  actual  resources, 
preventing  them  from  diapoaing  of  at  leaat  a  part  of  the 
snrplna  in  voluntary  eonveyanoea  if  they  ao  deaired,  would 
be  manifestly  unjust,  since  the  rights  of  creditors  would 
receive,  without  such  a  rule,  full  and  adequate  protection, 
to  which  alone  they  are  entitled.  It  has  been  decided  in 
Bngland  that  a  voluntary  oonveyanoe  is  not  fraudulent 
unless  it  transfer  property  which  might  be  taken  in  execu- 
tion for  the  payment  of  debts,  since  otherwise  creditors 
receive  no  injury.  This  doctrine  has  been  somewhat  con- 
troverted in  thia  country,  though  it  has  nevertheless  been 
generally  sustained.  However,  if  the  law  of  the  State 
permits  property  which  cannot  be  taken  on  an  execution  to 
iw  seized  by  some  other  process  for  the  payment  of  debts, 
it  would  be  a  fraud  upon  creditors  to  withdraw  it  from 
their  reach.  When  the  gratuitous  disposition  of  property 
is  injurious  to  subsequent  rather  than  anteoedent  creditors, 
the  presumption  of  a  fraudulent  purpose  is  not  so  readily 
entertained.  If  it  were  proved  tnat  such  an  act  formed  a 
part  of  a  preconceived  scheme  to  incur  indebtedness  after 
the  meaua  of  payment  had  been  bestowed  upon  others,  the 
conveyance  would  justly  be  invalidated.  But  in  the  ab- 
sence of  such  evidence  no  oonclusion  could  be  fairly  drawn, 
from  the  mere  oircnmstanoe  of  a  gift  to  a  wife,  child,  or 
friend  which  was  not  at  the  time  prejudicial  to  the  in- 
terests of  any  other  persons,  that  the  transfer  was  made  in 
the  prosecution  of  a  firandulent  purpose. 

The  second  statute  against  fraudulent  conveyancea  ia 
known  as  the  statute  27  Elia.  oh.  4,  enacted  in  1586.  It 
enacts  that  the  conveyance  of  any  interest  in  lands  for  the 
intent  and  purpose  to  defraud  and  deceive  subsequent  bona 
Me  pHrckaten  ol  the  lands  for  a  good  conaideration  shall 
be  utterly  void.  This  act  differs  from  the  previous  one  in 
applying  simply  to  lands,  and  in  protecting  the  interests 
of  porehasers  instead  of  creditora ;  but  it  contains  similar 
provisions  deolaring  the  validity  of  any  previous  convey- 
ance if  it  be  upon  valuable  conaideration  and  to  a  bona  fide 
purohaaer.  It  has  been  adjudged  in  England,  in  the  in- 
terpretation of  this  statute,  that  if  the  previous  conveyance 
be  voluntary,  it  is  void  aa  to  a  subsequent  purchaser,  even 
though  he  had  notice  i>efore  ho  received  his  deed  that  such 
a  oonveyanoe  had  been  made.     This  doctrine  has  been 


generally  i^jeetod  in  the  courts  of  the  U.  8.  as  inequitable^ 
and  the  principle  adopted  that  the  receipt  of  notioe  gives 
a  peraon  intending  to  purchaae  ample  opportunity  to  pro- 
teot  his  own  interests,  and  if  he  is  guilty  of  imprudence  in 
Boeepting  the  oonveyanee  he  ought  to  receive  no  assistance 
firom  the  oonrta.  This  seems  the  better  doctrine.  Under 
both  itatntei  voluntary  eonveyances  are  never  set  aside  ils 
between  the  immediate  parties,  but  only  in  favor  of  cred- 
itors or  purchasers. 

QaoKos  Chase.    Ketiwo  bt  T.  W.  Dwisht. 

Fntnnliofer,  Ton  (Joskph),  b.  at  Straubing,  Bavaria, 
Har.  S,  1787,  was  brought  up  to  his  father's  trade  as  a 
glass-worker,  but  studied  optics,  aatronomy,  and  mathe- 
matics, and  in  1806  became  a  director  of  the  mathematical 
Inatitute  of  Munich.  In  1816  he  obaerred,  meaaored,  and 
deaoribed  with  admirable  fidelity  the  dark  lines  of  the  solar 
spectrum,  called  Frannhofer's  lines,  first  noticed  by  Wollas- 
ton  ia  1802  (see  Spictroscopu),  and  in  1817  was  admitted  to 
the  Aoademy  of  Sciences,  Munich.  He  was  a  partner  in  the 
manufactory  of  optical  apparatus  at  Benedict- Beuren,  which 
in  1819  was  removed  to  Munich.  He  made  many  improve- 
ments in  fine  glass-making,  in  dioptric  instruments,  and  in 
the  machinery  for  the  manufaoture  and  finishing  of  lenses; 
made  the  noble  refracting  teleaeope  of  the  Dorpat  Observa- 
tory ;  in  182.1  became  professor  and  director  of  the  Cabinet 
of  Physics,  Munich,     a.  at  Munich  June  7,  1826. 

Fran'stadty  town  of  Prussia,  province  of  Posen,  has  a 
large  corn  and  cattle  trade.     Pop.  6616. 

Frax'in,  or  Fa'viin,  CisHisOio,  a  fluorescent  glucoside 
found  in  the  bark  of  the  ash  (Fra-tinut  excehior),  in  the 
horae-chestnut  with  eaculin,  and  in  some  other  barks.  It 
is  sparingly  aoluble  in  cold  water.  Ita  very  dilute  solu- 
tion exhibits  by  daylight  a  beautiful  blue-green  fluores- 
cence. Dilute  sulphuric  acid  converts  it  into  fraxetin  and 
glucose.  C.  F.  Chandlkr. 

Fray  Ben'tos,  town  of  Uruguay,  South  America,  on 
the  left  bank  of  the  Uruguay,  ia  noteworthy  as  one  of  the 
principal  plaoea  for  the  manufacture  of  meat-extract,  to 
which  industry  it  owes  its  foundation  a  few  years  ago  and 
its  present  prosperity.     Pop.  3000. 

Fraxinel'ia,  the  Dictamntu  alb«i  or  Oiclammu  Fraxi- 
nella,  called  bastard  dittany,  an  aromatic  European  herb 
wbiob  is  sometimes  raised  in  gardens.  It  abounds  in  vol- 
atile oil  to  aneh  an  extent  that  in  warm,  still  weather  the 
air  becomes  charged  with  an  inflammable  vapor.  This 
phenomenon  is  best  shown  by  enclosing  the  plant  in  a  box 
or  Wardian  case.     The  plant  belongs  to  the  order  Butaoefe. 

Fracee'  (Johh),  an  American  sculptor,  b.  in  Rahway, 
V.  J.,  July  18,  1790 ;  commenced  business  as  a  stone-cutter 
in  New  Brunswick  1814;  later  opened  a  marble-yard  on 
Broadway,  N.  Y.  From  1819  till  182.1  bis  work  was  chiefly 
in  mantlepleces  and  monuments.  His  first  bust,  a  head  of 
John  Wells,  was  ezeeuted  in  1824.  He  subsequently  made 
busts  of  Chief-Justice  Marshall,  Dr.  Bowditch,  Daniel 
Webster,  Gen.  Jackson,  John  Jay,  Judges  Story  and  Pres- 
eott,  Crawford  the  sculptor  took  his  first  lessona  in  atatu- 
ary  from  Frazee  and  his  partner  Iiannits.  D.  at  New  Bed- 
ford, Mass.,  Mar.  S,  1862.  0.  B.  FaoTHliraHAii. 

Fra'ser,  tp.  of  Colleton  co.,  8.  C.     Pop.  827. 

Fra'zeysbnrg,  post-v.  of  Jackson  tp.,  Muskingum  co., 
0.,  on  the  Pittsburg  Cincinnati  and  St.  Louis  R.  R.,  49 
miles  N.  E.  of  Columbus.     Pop.  325.  • 

Fra'aier'a  Farm,  Battle  of,  June  30,  1862.  Con- 
tinuing ita  retreat  towards  the  James,  the  Army  of  the 
Potomac  had,  by  the  morning  of  Juno  30,  1862,  crossed 
the  White  Oak  Swamp;  the  extreme  advance  had,  indeed, 
reached  the  river,  while  the  artillery  was  parked  on  Mal- 
vern Hill.  Closely  following  came  the  Confederate  army 
in  two  columns,  commanded  by  Jackson  and  Longstrect ; 
the  former  following  direct  by  way  of  White  Oak  Swamp, 
while  the  latter,  making  a  ditonr  of  the  swamp,  hastened 
forward  to  intercept  the  retreating  army,  the  two  wings  to 
unite  upon  Jaokson's  emerging  from  the  WMte  Oak  Swamp. 
To  prevent  this  union  was  McClellan's  first  concern.  Leov- 
ing  Franklin  with  the  divisions  of  Smith  and  Richardson 
and  Naglee's  brigade,  the  artillery  under  the  direction  of 
Capt.  Ayrea  to  guard  the  passage  of  the  swamp,  he  hur- 
ried the  remainder  of  his  army,  with  its  train,  along  the 
Quaker  road  to  the  James.  By  daylight,  Jackson,  having 
repaired  the  Grapevine  bridge  across  the  Ohickahominy  iu 
his  front,  resumed  pursuit,  arriving  at  White  Oak  Crook 
by  noon,  to  find  the  bridge  across  the  creek  and  marsh  also 
destroyed.  Attempting  to  pass  by  the  ordinary  crossing,  he 
was  prevented  by  the  lire  of  the  batteries  on  the  opposite 
side,  and  all  his  efforts  to  force  a  passage  at  this  point  were 
successfully  repulsed.  Longstreet  meantime,  by  his  de- 
tour, had  flanked  the  swamp,  and  moved  rapidly  along  the 
New  Market  road,  bisecting  at  right  angles  the  Quaker 
road,  by  which  latter  MoCIeUan  waapaasing,  arriving  about 
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noon  within  k  mllo  of  the  Junotion  of  the  two  roada ;  which 
point  he  disoorered  to  be  ocoupied  by  the  Union  foroea.  By 
gaining  poaaeBsion  of  thia  important  point  he  wonld  out 
the  retreating  army  in  two ;  and,  though  Jaokaon  had  not 
been  beard  from,  the  iatter  determined  to  attaolc.  The 
Union  line  waa  formed  at  right  angles  with  the  New  Mar- 
ket road,  in  front  of  the  Qualcer  road.  McCall'a  division 
of  Pennaylvania  Beaerrea  held  the  point  of  interaeotion ; 
Sumner  in  the  rear  and  to  the  left  of  MoCall ;  Hooker  on 
the  left  and  in  advanoe  of  Sumner;  on  MeCall'a  right  waa 
Keamey'a  diviaion.  Longatreet'a  own  diriaion  formed  (he 
right  of  the  Confederate  line;  that  of  A.  P.  Hill  the  left- 
all  nnder  Longatreet.  At  3  p.  M.  Longatreet  attacked  the 
left  of  McCall'a  diviaion,  which  hereupon  changed  front, 
and  a  vigoroua  Sght  of  two  houra'  duration  enaued,  McCall 
holding  hia  position.  Meanwhile,  deaperate  aaaaulta  were 
made  npon  the  Union  batteriea  on  the  right  and  centre, 
which  were  aa  oflen  repulsed ;  but  finally,  by  a  deter- 
mined charge,  the  5&th  and  60th  Virginia  regiments  auo- 
ceodod  in  capturing  Randall's  battery  after  a  desperate 
hand-to-hand  fight  with  the  supporting  regiment.  A  re- 
newed efi'ort  npon  MoCall's  left  meanwhile  had  succeeded 
in  tnming  that  Sank,  but  the  Confederates,  following  np 
their  sacceaa,  were  taken  in  turn  by  a  flank  fire  from  Hooker, 
driving  them  aerosa  Samner'a  front  and  on  HcCall's 
centre,  which,  with  the  right,  remained  unahaken;  and 
Hooker  and  Kearney,  now  advancing,  recovered  part  of  the 
ground  lost  and  repelled  further  attempta,  which  were  con- 
tinued till  a  late  honr  of  the  night.  Jaokaon  had  during 
all  thia  time  been  within  sound  of  the  battle,  but  all  his 
efforts  to  croas  the  marsh  and  creek  were  repelled;  and 
the  battle  was  fought  on  the  Confederate  aide  by  the  di- 
viaiona  of  Longatreet  and  A.  P.  Hill.  Immediately  after 
the  close  of  tbo  fight  the  Union  troops  resumed  their  re- 
treat, together  with  Franklin's  force,  and  by  morning  of 
the  next  day  the  whole  army  had  arrived  and  were  in  posi- 
tion at  Malvern  Hill,  and  communication  with  the  Jamea 
ensured.  The  Union  loss  in  this  action,  which  is  also  known 
as  Olendale  and  New  Market  Cross-roads,  was  about  1800 
in  killed  and  wounded;  the  Confederate  loss  about  2000. 

Fre'co,  tp.  of  Ouachita  co.,  Ark.    Pop.  808. 

Frederi'ca,  post-v.  in  South  Mnrderkilt  hundred,  Kent 
oo.,  Del.,  13  miles  S.  of  Dover.     Pop.  588. 

Frederi'cia,  town  of  Denmark,  in  Jutland,  at  the  en- 
trance of  the  Little  Belt  It  ia  fortified,  and  haia  oonaider- 
able  manufactures  of  tobacco.     Pop.  7186. 

Fred'eriek,  county  of  Maryland,  extending  from  Penn- 
sylvania to  the  Potomac  River.  Area,  642  square  miles. 
On  the  W.  is  the  Sonth  Mountain,  and  the  Catoctin  range 
breaks  the  surface  of  the  county,  the  soil  of  which  is  very 
fertile.  Limestone,  copper,  marble,  iron,  and  marl  are 
abundant.  Llve-atook,  grain,  tobacco,  wool,  and  hay  are 
ataple  products.  Flonr,  cooperage,  leather,  carriages,  sad- 
dlery, cigars,  metallic  wares,  clothing,  furniture,  etc.  are 
among  the  manufactures.  It  ia  traveraed  by  the  Baltimore 
and  Ohio  and  other  R.  Ra.    Cap.  Frederick.     Pop.  47,&72. 

Frederick)  the  moat  northern  county  of  Virginia, 
bounded  on  the  N.  B.  and  N.  W.  by  Weat  Virginia.  Area, 
378  square  milsa.  It  is  a  part  of  the  fertile  Valley  of  Vir- 
ginia, and  is  broken  by  mountains.  Grain  is  extensively 
produced.  Flour  ia  the  principal  article  of  manufacture. 
It  is  tr%versed  by  the  Winchester  and  Strasburg  R.  R.  Cap. 
Wincheater.     Pop.  16,596. 

Frederick,  tp.  and  poat-v.  of  Schuyler  co.,  HI.,  on  the 
Illinois  River  and  the  Rockford  Rock  laland  and  St.  Louia 
R.  R.,  4  milea  N.  of  Beardatown.  Coal  is  found  in  the  vi- 
cinity.    Pop.  of  V.  ^69  ;  of  tp.  956. 

Frederick,  poat-tp.  of  Montgomery  oo.,  Pa,,  on  a 
branch  of  the  Philadelphia  and  Reading  R.  B.   Pop.  1818. 

Frederick  I.,  emperor  of  Germany.  After  Henry  IV., 
emperor  of  the  Holy  Roman  Empire,  had  been  thoroughly 
humiliated  by  Pope  Gregory  VII.  in  the  celebrated  anow- 
covcred  oonrtyard  of  Canoasa,  he  determined  npon  sur- 
rounding himself  with  a  new  and  reliable  set  of  followers. 
In  pursuance  of  thia  policy  he  created  Count  Frederick  von 
Biiren  duke  of  Suabia,  and  at  the  same  time  bestowed 
upon  him  the  hand  of  his  daughter  Agnes.  Von  Biiren 
shortly  after  removed  hia  castio  to  the  summit  of  a  moun- 
tain named  Hohen  Stauffen,  and  was  thenceforth  always 
called  by  that  name,  though  hia  family  waa  also  known  by 
the  name  of  Wciblingen,  from  the  castle  Weibling — a  name 
which  was  changed  aubaequently  by  the  Italians  into 
Obibelline.  When  Henry  IV.  died,  Frederick  served  Henry 
V.  with  the  aame  fidelity.  Upon  the  death  of  the  latter 
emperor  the  Salic  line  of  German  emperors  became  extinct, 
and  a  new  election  was  ordered.  Frederick  was  an  appli- 
cant for  the  orown,  but  hia  haughty  manner  set  the  electors 
Bgainat  him,  and  Lotbair  of  Saxony  was  elected.  Upon 
Lothair'a  death,  which  followed  anon  after  hia  nlnAtiAn.  (fnn~ 


rmd  von  Hohenatanffen,  duke  of  Franoonia  and  brother  of 
Frederick,  was  elected  king  of  Germany,  bat  he  waa  never 
crowned  emperor  by  the  pope.  In  1147,  when  Bernard 
of  Clairvaux  atarted  the  aecond  great  eruaade,  Conrad 
waa,  after  a  long  reaiatanoe,  induced  to  join  it,  and  took 
with  him  hia  nephew  Frederick  (b.  1121),  eon  of  Frederick 
of  Suabia,  whose  merits  made  themselves  so  apparent  to 
Conrad  that  after  hia  retnm  from  the  crusade,  and  when  be 
felt  hia  end  approaching,  he  recommended  hia  nephew  to 
the  German  electors  aa  hia  auoceaaor.  Frederick  Baroarossa 
(ao  named  on  account  of  hia  red  beard)  waa  thirty-one 
yeara  old  when  the  German  princea  elected  him  their  king. 
He  at  once  restored  the  Guelphic  duke,  Henry  the  Lion, 
to  hia  dukedom  of  Bavaria,  of  which  Conrad  had  diapos- 
aeaaed  him,  and  having  brought  order  into  all  the  political 
affaire  of  Germany,  went  to  hia  Lombardian  poasessions, 
where  the  larger  oitiea  had  raised  various  disturbances. 
Frederick  speedily  reatoied  order,  and  having  proceeded  to 
Rome,  was  there  erowned  emperor  of  the  Holy  Roman  Em- 

Eira  in  1156  by  Pope  Adrian  IV.  He  waa  in  the  senith  of 
ia  glory  when  he  returned  to  Germany  from  this  first  expe- 
dition. Literature,  art,  and  aciencea  now  began  to  flourish 
in  Germany,  under  Frederick'a  foatering  care,  as  they  had 
never  flourished  before.  The  cities  of  Lombardy,  however, 
did  not  leave  him  long  rest,  and  even  the  destruction  of 
Milan  by  Frederick  on  hia  aecond  expedition  did  not  auccced 
in  auppressing  the  spirit  of  revolt.  Supported  by  the  pope, 
Alexander  III.,  three  more  insnmotiona  took  place,  and 
when  Frederick  for  the  filth  time  entered  Italy  to  aubdue 
hia  refractory  aubjeota,  he  was  terribly  beaten  at  the  battle 
of  Legnano  (1176).  He  then  made  peaoe  with  the  pope, 
whose  influence  was  supreme  with  the  people  of  Lombardy, 
and  hastened  back  to  Germany  to  puniah  Henry  the  Lion, 
who  had,  forgetful  of  all  Frederick'a  past  generosity,  refused 
to  acoompany  him  on  that  fifth  expedition,  and  had  thua 
virtually  brought  about  ita  diaaatroua  end.  Thia  waa  the 
beginning  of  the  endleaa  conflicts  between  the  Ghibellines 
(Frederick's  party)  and  the  Guelpha  (the  party  of  Duke 
Henry).  Henry  was  dispossessed  of  all  hia  landa,  and  re- 
tired to  the  court  of  hia  father-in-law,  Henry  II.  of  Eng- 
land. Hia  two  dukedoma,  Bavaria  and  Saxony,  were  di- 
vided into  amaller  paroela  among  the  emperor'a  frienda, 
and  thus  Frederick  put  an  end  to  the  overbearing  rule 
of  the  great  German  dukes  and  made  the  imperiiH  rule 
supreme  in  Germany.  He  now  went  onoe  mora  to  Italy, 
but  thia  time  in  peaoe,  and  waa  everywhere  received  in 
triumph.  Hia  aon  Henry  was  erowned  king  of  Lombardy 
(1186),  and  married  to  Constance,  the  heiress  of  the  crown 
of  the  Two  Sicilies.  Upon  his  return  Frederick  organised 
the  great  erusade,  in  which  Richard  Cceur  do  Lion  also 
took  such  prominent  part.  The  unhappy  eonelnsion  of 
that  crusade  he  was  fortunately  spared  witnessing.  While 
advancing  in  triumph  at  the  head  of  hia  troops,  alter 
having  stormed  and  taken  the  capital  of  the  sultan  of 
Credi,  he  was  drowned  in  attempting  to  oross  the  Calyead- 
nus,  .Tune  10,  1190,  or,  as  some  say,  d.  of  a  fever. 

A.  E.  Kroboer. 
Frederick  IT.  of  Germany,  b.  at  Jesi,  in  the  March 
of  Ancona,  Dec.  26,  1194.  He  waa  the  son  of  Henry  VI., 
and,  though  elected  king  of  tbo  Romana  in  1196  and  king 
of  Naplea  and  Sicily  in  1209,  and  though  duke  of  Suabia 
by  inheritance,  he  did  not  ancceed  to  the  imperial  crown 
until  1215,  when,  by  the  aid  of  the  Ghibcllinea  and  Inno- 
cent III.,  his  guardian,  ho  aucccssfiilly  asserted  his  claim 
against  Otho  IV.,  promising  the  pope  to  go  at  once  upon  a 
crusade;  but  his  long  delay  caused  him  much  trouble  with 
the  popes,  and  the  failure  of  bis  flrat  two  expeditions  caused 
him  to  be  twice  excommnnieated;  and  though  at  last  he 
spent  fifteen  years  in  the  Holy  Land  in  snoeeaafni  warfare, 
taking  Jerusalem  (1229)  and  crowning  himacif  king,  he 
waa  never  forgiven,  and  after  hia  return  waa  twice  mor« 
excommunicated,  and  waa  involved  in  lifelong  wars  in- 
cited by  the  popes.    D.  at  Fiorentnola  Dec.  13,  1250. 

Frederick  III.  of  Germany.    Thia  title  ia  sometimei 

given  to  the  duke  of  Auatria,  elected  emperor  in  1314,  who 
reigned  aa  joint  emperor  with  Louia  IV.  from  1325  to 
hia  death,  Jan.  13, 1330.  By  others  he  ia  reckoned  as  a 
king  of  Germany,  but  not  an  emperor.  The  Frederick  III. 
of  hiatory  waa  a  son  of  Ernst,  duke  of  Styria  and  Carin- 
thia,  b.  at  Innapruck  Dec.  23,  1415;  in  1440  was  elected 
emperor.  He  reigned  fifty-three  yeara,  the  longest  German 
reign,  but  thia  period  was  one  of  almost  continual  civil 
wars.  The  emperor  was  a  man  of  virtue,  fond  of  learning 
and  quiet,  and  in  spite  of  the  confusions  of  hia  reign  man- 
aged to  atrengthen  greatly  hia  own  family,  which  for  almost 
400  years  retained  the  imperial  dignity,  and  which  still 
beara  away  in  Auatria.     D.  at  Lini  Aug.  19,  1443. 

Frederick  I.,  the  flrat  king  of  Pmsaia,  waa  b.  at 
Kiinigaberg  July  22,  1657 ;  succeeded  his  father,  Frederick 
WilliM.Tn  fhn  GrAftt^  lui  Alpntnr  nf  Pnimia.  with  the  titln  nf 
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Frederick  III.,  in  1888.  Defonned  and  feeble  from  in- 
Cuiey,  hia  training  wu  slighted,  but  on  ooming  to  power 
he  declared  nail  the  will  of  hia  father,  b;  which  hia  balf- 
brothera  reaeived  a  part  of  hia  inheritance,  and  thereafter 
bj  akilfal  diplomacy  greatly  strengthened  hia  influence  in 
foreign  parta,  at  the  same  time  enriching  hia  treasury  with 
foreign  gold,  obtained  by  the  lending  of  troops,  and  from 
time  to  time  enlarging  his  boundaries  at  the  expense  of 
amall  neighboring  states.  In  1701,  with  the  purchased 
consent  of  the  emperor,  he  took  the  title  of  king.  He  main- 
tained a  splendid  conrt,  and  was  personally  popular,  though 
hia  excessive  taxation  was  a  grievous  harden  to  the  people. 
D.  at  Berlin  Feb.  25,  1713. 

Fredericic  II.,  called  the  Oriat,  king  of  Pmaaia 
from  1740  to  1786,  wai  b.  Jan.  24,  1712.  HU  father,  Fred- 
•riok  William  I.,  was  a  rongh,  narrow-minded  despot, 
anbjeet  to  fita  of  aenseless  frensy,  and  spending  his  time 
on  the  parade-ground,  where  he  displayed  no  other  talents 
than  those  of  a  drill-sergeant,  or  in  the  smoking-room, 
where  he  mora  than  onee  was  taken  in  by  diplomatists  who 
condescended  to  flatter  hit  coarseness.  The  queen,  Sophie 
Dorothea,  a  Hanoverian  prineess  and  sister  to  Oeorge  II. 
of  England,  was  a  lady  of  relnement  and  education,  rathor 
than  of  talent  and  character ;  she  suffered  immenaely  from 
the  violenoe  of  her  husband,  but,  although  she  waa  with- 
oot  power,  the  was  not  without  dignity.  By  her  and 
by  his  earliest  surroundings  a  taate  for  poetry  and  mnsio 
was  awakened  in  Frederick,  and  in  after  years  thia  taate, 
itrengthened  by  a  natural  talent,  grew  into  a  passion ;  he 
played  the  flute  with  great  akill  and  dolioacy,  and  his  verses, 
althoogh  without  pootio  merit,  wen  not  without  spirit.  But 
this  passion  brought  him  into  dangeroaa  ooUisions  with  the 
father,  who  despised  poetry  and  mnsio  at  mneh  as  the  son 
abhorred  drilling  and  smoking.  He  was  repeatedly  ex- 
posed to  the  harahest  treatment,  and  at  laat  he  determined 
to  flee  to  hia  uncle,  Qeorge  II.,  but  the  plan  waa  discovered ; 
one  of  hia  helpers,  Keith,  escaped,  but  the  other,  Katt,  waa 
beheaded,  and  he  waa  dragged  to  the  window  himself  to 
kiok  at  the  execution.  It  waa  indeed  the  king'a  idea  to 
have  the  prince  aentenoed  to  death,  and  only  the  interfer- 
ence of  tlie  kings  of  Sweden  and  Poland  saved  his  life. 
He  was  pardoned  at  last,  but  he  waa  placed  in  a  somewhat 
tabordinste  position  in  the  civil  adminiatration,  and  was 
shortly  after  married  against  his  will  to  Elisabeth  Christine, 
princess  of  Brunswick-Bevern.  Rnppin  and  Rheimsberg 
were  then  given  him  for  support  and  residence.  During 
his  residenoe  at  Rheimsberg,  however  (from  1784  to  1740), 
he  suoeeeded  in  somewhat  mitigating  his  father's  wrath  by 
the  administrative  talent,  the  sense  of  order  and  economy, 
and  the  spirit  of  enterprise  he  evinced;  and  his  intimate 
correspondence  with  Voltaire,  hia  curious  book  against 
Macchiavelli,  and  hia  talents  for  entertaining  and  charming 
people  who  visited  him  draw  the  eyes  of  Europe  on  him. 

On  May  31,  1740,  Frederick  William  I.  died,  leaving  to 
his  fon  a  vell-funiished  treasury  and  an  army  of  70,000 
men  ready  for  battle.  Shortly  after,  the  emperor,  Charles 
VI.,  also  died,  and,  according  to  the  Pragmatic  Sanction, 
hit  daughter,  Maria  Theresa,  succeeded  to  all  his  posses- 
sions. But  in  Dec.,  1740,  Frederick  marahed  his  army 
into  Silesia,  and  without  any  declaration  of  war  seized  this 
whole  province  of  the  Austrian  empire.  At  Mollwiti,  his 
Srat  battle,  he  fled,  believing  all  to  be  loat,  but  bis  generals 
gained  a  brilliant  victory,  and  the  ridioule  which  by  this 
curious  opening  of  his  military  career  he  throw  over  his 
own  name  he  very  soon  silenced  by  giving  proofs  of  a  most 
decided  military  talent.  The  rapidity  of  his  movements, 
the  decisiveness  of  his  actions,  amaied  his  adversaries,  and 
after  the  victory  at  Ohotusiti  he  kept  Silesia  by  the  Peace 
of  Breslaa  (1742).  Two  years  after,  however,  ho  had  to 
flght  again  for  his  conquest,  but  hie  victories  at  Hohen- 
friodberg,  Sorr,  Hennersdorf,  and  Keaseladorf  compelled 
Austria  onee  more  to  leave  Sileaia  a  Pmaaian  possession 
by  the  Peace  of  Dresden  (1745).  This  seemingly  so  un- 
provoked attack  on  Austria  baa  often  been  denounced  as  a 
mere  robbery,  but  the  House  of  Hohensollem  had  old  claims 
on  certain  parta  of  Sileaia,  and  the  negotintiona  which  the 
late  emperor  had  carried  on  concerning  a  renunciation  of 
theae  claims  and  a  compensation  in  some  other  place  looked 
very  mnoh  like  mere  shifts.  But  the  king  of  Pmaaia  could 
by  no  means  8ufl°er  himself  to  bo  alighted  in  that  way.  The 
kingdom  of  Pmaaia  waa  only  forty  yeara  old,  and  com- 
prised only  2,000,000  inhabitants ;  it  waa  recognised  by  the 
other  European  powera  with  a  amile  rather  than  with  re- 
met,  and  the  king  had  to  vindicate  hia  position  with  an- 
daoity  or  to  give  it  np  entirely.  There  waa  hardly  any- 
thing to  blame  in  Frederick's  prooeedinga  with'reapect  to 
Silesia,  and,  on  the  whole,  he  was  ss  far  from  being  a  moral 
monster  as  from  being  a  moral  ideal.  It  is  true  he  scoffed 
at  religion,  and  the  liberality  with  which  he  received  and 
treated  the  Anstrian  Protestant  immigrants  was  the  result 
of  religions  indifferanoe,  worldly  nnidenoe,  and  perbapa 
Vm,.  ir.— 20 


some  humane  sympathy.  It  is  alto  true  ha  laughed  at  mo- 
rality, and  no  falsehood,  no  trick,  was  too  low  for  him  when 
it  was  useful ;  his  hirelings  stole  by  help  of  false  keys  docu- 
ments for  him  from  the  royal  archivea  m  Dresden.  But  he 
had,  nevertbeloas,  in  certain  relations  a  strong  tense  of  duty, 
and  as  far  as  this  aenae  went  he  diachargcd  nia  dutiea  with 
an  energy  and  honesty  which  command  respect.  Hia  rela- 
tiona  to  his  own  subjects  show  quite  another  man  than  his  re- 
lations to  foreign  courts  exhibit.  From  the  documents  stolen 
in  Dresden,  Frederick  learned  that  there  existed  an  alliance 
between  Auatria,  Saxony,  and  Ruaaia,  apparently  for  the 
purpoae  of  humiliating  Prussia.  He  immediately  threw 
ais  army  into  Saxony  (Aug.,  1756),  and  thua  began  the  fa- 
mous Seven  Tesrs'  war,  in  which  Franco  and  Sweden  joined 
the  allies,  and  England  was  the  only  power  which  sided 
with  Frederick.  Austrian,  Saxon,  and  French  armies  en- 
tered hit  country  from  the  S.  The  Swedes  took  his  cities 
and  closed  his  ports  to  the  N.,  and  from  the  E.  the  Russian 
hordes  penetrated  into  the  heart  of  his  kingdom,  plundered 
his  capital,  devastated  and  burnt  hit  cities,  murdered  and 
massacred  everywhere.  He  won  great  victories  at  Prague, 
Rosabach,  Zorndorf,  Torgan,  and  Freiberg,  but  he  alio  suf- 
fered great  reverses  of  fortune  at  Hochkiroh  and  Kunera- 
dorf,  and  the  cirole  of  hia  enemies  waa  drawn  cloaer  and 
closer  upon  him.  Still,  to  the  very  last  hia  energy  waa  un- 
wearied, his  perseveranoe  unbroken,  his  resonrooa  unex- 
hausted, and  by  the  Peace  of  Hubertsburg  (1763)  he  yielded 
not  an  inoh  of  bis  land  to  his  enemies;  on  the  contrary,  he 
secured  to  Prussia  the  final  possession  of  Silesia  and  a  re- 
spectable place  in  the  political  system  of  Europe.  Indeed, 
all  Europe  was  filled  with  his  praise.  He  conquered  his 
adversaries  as  much  by  the  admiration  he  compelled  them 
to  feel  for  him  aa  by  his  real  talents;  and  his  friends  repre- 
sented him  as  a  prey  for  his  neighbors'  rapacity,  as  the 
champion  of  the  Protestant  religion,  aa  a  martyr  for  free- 
dom, aa  a  hero.  But  there  was  nothing  heroic  in  this  dia- 
oiple  of  Voltaire,  who  alwaya  carried  poiaon  in  bis  waist- 
ooat  pocket,  except  perhaps  that  heroism  of  despair  which 
even  egotism  is  capable  of.  In  a  hero  there  mast  be  a  pos- 
itive idea,  but  there  was  no  other  idea  in  Frederick  the 
Great  than  his  own  //  and  that  which  alone  can  reconcile 
as  to  his  enormous  egotism  is  that  he  never  separated  him- 
self from  hia  people.  He  would  probably  never  have  bought 
the  happiness  or  his  subjects  by  sacrificing  himself,  but  as 
little  would  he  ever  have  secured  hia  own  ioteresta  by  sac- 
rificing the  welfare  of  his  anbjeett. 

The  whole  character  of  Frederick'a  govemmeat  abows, 
however,  that  he  understood  the  relation  between  himself 
and  his  people  only  as  a  relation  between  king  and  tubjeott. 
That  these  snbjeett  wen  a  people,  a  nation,  he  bad  no  idea 
of.  He  wished  the  Pmttiani  to  be  better  educated  and  be- 
come mora  enlightened,  but  only  beeanie  he  believed  that 
thereby  they  would  become  better  subjects.  He  wished 
science  and  art  to  flourish  in  hit  kingdom,  but  only  beoaute 
it  would  spread  new  splendor  around  the  king.  "The  won- 
derful progresa  whioh  German  eiviliiatioa  made  in  hit  time 
through  Kant  and  Qoethe  be  deapiaed;  he  imported  hit 
philoaophera  and  poeta  from  Franee,  and  what  was  German 
he  did  not  and  Would  not  OBdarstand.  All  his  own  writ- 
ings are  in  French.  This  entire  ignorance  of  certain  ideas 
whioh  in  our  daya  play  the  moat  prominent  parta  in  politics 
explains  many  aetiona  of  Frederiek  the  Great  which  other- 
wise wonid  be  without  any  excuse  at  all ;  aa,  for  instance, 
his  participation  in  the  firat  division  of  Poland  in  1772. 
He  did  not  understand  that  in  history  the  dismemberment 
of  a  nation  corresponds  to  a  murder  in  individual  life.  He 
no  doubt  considered  the  division  aa  the  eaaiest,  most  ten- 
tible,  and  moat  buaineaalike  solution  of  adifllcnit  and  dan- 
gerous problem,  and  of  conrae  this  view  was  to  some  extent 
promoted  by  the  oirenmatanoe  that  the  eolation  was  adran- 
tageotts  to  himself.  He  incurred,  however,  great  odium, 
even  among  hit  oontemporariea,  for  his  aotion  in  thia  case, 
and  traits  of  hit  private  life  and  of  hit  diplomatio  nego- 
tiations utterly  disparaging  of  hia  character  were  cireulated 
with  great  malignity.  He  had  fallen  behind  hia  time;  he 
toon  fell  even  behind  himaelf.  Hie  quick  and  refined  acn- 
sibility  of  former  days  became  eaprioious,  his  energy  rest- 
leas,  hia  wit  coarse,  his  contempt  and  snapicion  more  cyni- 
oal;  at  laat  a  kind  of  itupor  teemed  to  petrify  him.  He  d. 
Aug.  17,  178R,  sitting  full  dressed  in  hit  fleld-ehair  alone 
in  the  room.  OLKifnig  Pbtbrsui. 

Frederick  Cbarles  Nicholai,  Field  -  Marsbai, 
Prihce,  b.  at  Berlin  Mar.  20,  1828,  a  nephew  of  the 
emperor  William  of  Germany;  waa  edueatcd  at  Bonn; 
entered  the  army  In  youth;  terved  vrith  diitinction  in 
Sleswiek  (1864);  had  an  important  share  in  the  victory  of 
Sadowa  (1888),  where  he  displayed  great  energy  and  skill; 
commanded  the  second  German  army  (conaisting  of  six 
army-oorpa,  with  some  280,000  men  and  500  guns)  in  the 
Franco-German  war ;  had  command  in  the  aiege-operationa 
against  Heti ;  after  the  aumnder  was  made  a  field-marshal, 
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and  aftarwarda  diapened  the  army  of  the  Loire  in  a  liz 
weeks'  camjiaign. 

Frederick  William  (thb  Great),  eleventh  elector  of 
Brandenburg,  b.  Feb.  6, 1620,  sncoeeded  his  father,  George 
William,  in  1640,  and  found  hia  dominions  in  a  deplorable 
state  of  ruin,  caused  by  the  ravages  of  the  Thirty  Years' 
war  and  by  the  misrule  of  his  predecessors ;  made  an  ad- 
vantageous peace  with  Sweden  (164S) ;  reorganised  the 
army ;  joined  Sweden  against  the  Poles  in  1655,  and  freed 
Brandenburg  from  the  Polish  sovereignty,  and  was  himself 
recognized  as  sovereign  of  Prussia  (1663);  took  a  leading 
part  (1672-73)  in  the  war  with  Louis  XTV.,  and  Louis  hav- 
ing induced  the  Swedes  to  invade  Prussia,  the  elector  routed 
them  at  Fehrbellin  (June  18,  1075),  and  by  1679  had  ex- 
pelled them  from  Prussia  and  Pomerania,  but  by  the  treaty 
of  St.-Germain  gave  up  a  large  part  of  his  conquest  in  ex- 
change for  French  gold.  In  1685  he  greatly  enriched  hia 
provinces  by  offering  an  asylum  to  the  French  Protestants. 
The  last  years  of  hia  reign  were  devoted  to  the  development 
of  the  material  prosperity  of  his  territories.  O.  at  Potsdam 
Apr.  29,  1688. 

Frederick  William  I.,  king  of  Prussia,  b.  at  Berlin 
Aug.  15,  16S8,  succeeded  his  father,  Frederick  L,  in  1713. 
He  maintained  a  great  standing  army  and  a  full  treasury; 
forced  the  surrender  of  a  large  part  of  Swedish  Pomerania 
to  his  away,  but  paid  for  it  from  his  treasury  (1720) ;  aboU 
iahcd  feudal  tenures  (1717) ;  was  often  cruel  and  unjust,  as 
in  the  treatment  of  his  son,  the  future  Frederick  the  Great; 
had  a  whimsical  passion  for  forming  a  guard  of  giant  sol- 
diers, for  whom  he  found  giant  wives.  His  character  woa 
unamiable  and  full  of  apparent  controdictiona,  and  the 
ruling  purpose  of  his  life,  to  all  appearance,  was  the  assu- 
rance of  the  future  greatness  of  his  own  family  through  the 
military  and  material  greatness  of  Prussia.  D.  at  Pots- 
dam May  31, 1740. 

Frederick  William  II.,  king  of  Pruaaia,  b.  Sept.  25, 
1744,  aucceeded  his  uncle,  Frederick  the  Great,  in  1786,  and 
by  a  natural  reaction  from  the  enforced  severity  of  hia  pro- 
vions  life  entered  upon  a  course  of  immoderate  luxury.  The 
trans-Bhenish  provinces  were  lost  to  the  French  republic 
in  1795,  but  his  share  in  the  second  and  third  partitions  of 
Poland  (1793-95)  largely  extended  his  sway.  His  extrav- 
agance and  tyranny  wore  offset  by  legal  reforms  and  the 
encouragement  of  Prussian  industries.     D.  Nov.  16, 1797. 

Frederick  William  III.  of  Prussia,  b.  Aug.  .<t,  1770, 
aucceeded  his  father,  Frederick  William  II.,  in  1797;  un- 
dertook at  onoe  the  reform  of  the  abuses  of  his  father's 
reign,  and  by  treatiei  inereased  hia  dominions.  He  kept 
the  peace  with  Napoleon,  but  having  exchanged  Franoonia 
for  Hanover,  which  was  ceded  to  him  by  the  French  (1805), 
he  was  involved  with  England,  and  felt  compelled  to  de- 
mand neutrality  of  Napoleon.  The  latter  fell  upon  him,  and 
the  battles  of  Jena,  Auerstadt,  Eylau,  and  Friedland,  fol- 
lowed by  the  Peace  of  Tilsit(1807),  made  Prussia  virtually 
a  French  province,  and  reduced  it  to  half  its  former  extent; 
but  thorough  political  reforms,  the  abolition  of  serfdom,  the 
sale  of  royal  domains  and  of  church  property,  and  the  re- 
organization of  the  army,  went  far  toward  making  the 
oalamity  of  Prussia  a  great  blessing.  In  the  Russian  in- 
vasion of  1812  the  Prussian  contingent  was  very  wisely 
allowed  to  escape  unharmed  by  Diebitach  ;  and  in  1813  the 
War  of  Liberation  from  the  French  was  inaugurated ;  the 
battles  of  Liitzen,  Bautsen,  Lcipsic,  and  Brienne,  and  the  oc- 
cupation of  Paris  by  the  allies  followed,  and  Prussia  became 
more  powerful  than  ever  before,  chiefly  at  the  expense  of 
Saxony.  At  Waterloo  the  Prussian  army  too  performed  a 
most  important  part.  In  the  closing  years  of  his  reign  a 
eonsorrative  policy  was  adopted.     D.  June  7,  1840. 

Frederick  William  IV.  of  Prussia,  b.  Oet.  15, 1795, 
was  carefully  educated ;  served  in  the  wars  against  Napo- 
leon, and  was  exceedingly  popular  in  early  life.  In  1840 
he  succeeded  hia  father,  Frederick  William  III.,  and  by  his 
reactionary  policy  disappointed  the  high  hopes  which  bad 
been  indulged  regarding  him.  The  affairs  of  the  Zollverein 
(established  1819)  were  so  managed  as  to  increase  Prussian 
influence,  and  internal  improvements  were  pushed  forward, 
but  in  1841  (he  king  refused  the  request  of  the  estates  for  a 
oonstitution,and  repeatedly  declared  that  the  estates  (bonid 
be  convened  only  at  his  own  will,  and  then  only  as  an  ad- 
visory body,  with  no  legislative  power.  The  revolution  of 
1848  followed,  but  the  victories  of  the  army  gave  the  king 
eonfldence,  and  in  place  of  the  constitutions  proposed  by 
the  revolutionists,  he  promulgated  one  of  his  own  and  dis- 
solved the  popular  assembly.  In  1849  he  declined  the  im- 
perial crown  tendered  him  by  the  Frankfort  Diet.  In  1858 
he  became  insane,  and  d.  Jan.  21, 1861. 

Frederick  William,  crown  prince  of  Oemaoy  and 
Prussia,  b.  near  Potsdam  Oet.  18,  1831,  son  of  the  present 
emperor,  William  I.,  was  educated  at  Kiinigsberg  ;  married 
in  1858  the  eldest  daughter  of  Qoeen  Victoria ;  entered  the 


military  service  in  early  life ;  bore  an  important  part  in 
the  Anatro-Pnusian  war  of  1866,  in  which  he  commanded 
the  second  army,  numbering  some  125,000.  Daring  the 
Franco-Prussian  war  be  led  the  third  army,  which  con- 
sisted of  abont  200,000  men  and  500  guns ;  won  the  victo- 
ries of  Weissenhnrg  and  Worth,  and  bore  a  distingnished 
part  in  the  socoeeding  events  of  that  war.  He  has  the  rank 
of  general  field-marshal  and  general  inspector  in  the  Ger- 
man army. 

Frederick  Citr,  cap.  of  Frederick  eo.,  Hd.,  is  situated 
in  a  rich  and  fertile  valley  on  the  Baltimore  and  Ohio  K.  K., 
which  connects  it  with  the  eitica  of  Washington  and  Balti- 
more, also  with  Pennsylvania  and  the  West.  It  lies  within 
3  miles  of  the  Honocacy  battle-field,  and  1 2  miles  from  the 
battle-field  of  South  Mountain.  The  Confederate  army, 
under  Gen.  Robert  E.  Lee,  occupied  Frederick  City  for  six 
days  fVom  Sept.  6, 1862,  and  on  the  12th  of  the  same  month 
the  Union  army,  under  Gen.  McClellan,  entered  and  oc- 
cupied the  city.  On  July  9,  1864,  it  was  again  occupied 
by  the  Confederate  army,  ander  Gen,  Jubal  Early,  who 
demanded  and  received  as  a  ransom  fVom  her  citixena 
$200,000.  The  remains  of  Francis  8.  Key,  a  native  of 
Frederick  county,  and  the  author  of  Tht  Siar-SpaiigUd 
Banntr,  are  buried  in  the  cemetery  adjoining  the  city,  and 
the  body  of  Roger  B.  Taney,  late  chief -jnstice  of  the  8a- 
prtme  Court  of  the  U.  S.,  is  interred  in  the  old  graveyard 
belonging  to  the  Catholic  oharoh  of  Frederick  City.  Bar- 
bara Frietchie,  the  good  old  dame  who  has  been  immor- 
talised in  verse  by  the  poet  Whittier,  is  buried  in  the  same 
cemetery  with  Franois  S.  Key,  and  not  far  from  the  spot 
where  his  remains  repose,  Frederick  City  is  noted  for  its 
good  health,  its  pure  mountain-air,  and  the  ezodlent 
quality  of  ita  water.  It  baa  4  national  and  2  State  banka, 
the  deaf  and  dnmb  institnte  of  Maryland,  2  colleget,  3 
female  seminaries,  public  schools,  12  churches,  3  foundries, 
one  fmlt  and  vegetable  canning  establishment,  which  in 
the  busy  season  affords  employment  for  500   hands;    3 

glaning  mills,  4  large  tanneries,  0  hotels,  3  newspapers,  2 
re  insurance  companies,  3  brick  manufactories,  fine  dry- 
goods,  grocery,  and  drug  stores,  gas  and  water  works,  3 
fire  compani««,  temperanee  and  Christian  aasoelationa.  Ma- 
sonic, Odd  Fellows,  Improved  Order  of  Red  Men,  Uarri- 
gari,  and  Knights  of  Pythias  lodges ;  10  turnpikes  into 
the  oity,  2  coach-factories,  2  flour-mills,  1  nunnery,  1 
novitiate,  and  a  new,  very  large,  and  magnifioent  city  hall. 
Pop.  of  oity,  8526  ;  of  tp.,  exclusive  of  city,  3378. 

CharHs  Colk,  En.  "  Thb  Marylasd  Vsio!i," 

Fred'ericksbnrg,  post-v.  of  Posoy  tp.,  Washington 
CO.,  Ind.     Pop.  160. 

Fredericksbnrgipost-tp.ofChickasawco.,  la.  P.  611. 

Fredericksburg,  a  v.  of  Salem  tp.,  Warren  eo.,  0. 
Pop.  64. 

Frederickabnrg,  post-v.  of  Salt  Creek  tp.,  Wayne 
CO.,  0.,  00  the  Cleveland  Mount  VamoD  and  Delaware 
R.  R.    Pop.  539. 

Frederick«l»arK,  post-v.  of  Bethel  tp.,  Lebanon  eo.. 
Pa.     Pop.  480. 

Fredericksburg,  post-v.,  cap.  of  Gillespie  eo.,  Tex., 
85  miles  W.  of  Austin,  nas  5  churches,  a  convent  school,  3 
other  schools,  3  flouring  and  3  saw  mills,  2  weekly  news- 
papers ( 1  English  and  1  German ),  and  a  lively  trade  in 
wheat,  corn,  and  merchandise.  The  situation  is  elevated 
and  healthful.  It  was  settled  in  1846  by  a  German  colony. 
Pop.  1164,  much  increased  since  the  census. 

T.  W.  SwiLLtKo,  Ed.  «  BtannrtL." 

Fredericksbnrf!;,  city  of  Spottsylvania  co.,  Va.,  on 
the  S.  bank  of  the  Rappahannock  River,  at  the  head  of 
tide-water,  92  miles  from  its  mouth.  The  river  is  naviga- 
ble for  steamers  and  sailing  vessels.  It  is  on  the  Rich- 
mond Fredericksbnrg  and  Potomac  R.  R.,  60  miles  S.  of 
WoKhington,  13  miles  S.  of  the  Potomac,  and  61  miles  N.  of 
Richmond,  and  on  the  (incomplete)  Fredericksburg  Orange 
and  Charlottesville  R.  R.  It  has  a  very  great  water-power, 
for  a  dam  has  been  conBtructed  across  the  Rappahannock 
just  above  the  city,  rendering  available  the  whole  water- 
power  of  the  river.  This  dam,  built  under  the  supervision 
of  Mr,  John  Chase  of  Holyoke,  Mass.,  is  900  feet  long  and 
18  feet  high,  giving  a  fall  of  48  feet  2  inches,  and  affording 
some  4000  horse-power,  of  which  only  one-tenth  Is  now 
utilized.  There  arc  several  large  Qouring-mills,  which 
produce  the  wheat  flour  for  which  Fredericksburg  is  so 
famous ;  also  2  large  iron-foundries,  an  extensive  woollen- 
mill,  and  a  paper  manufactory.  Fredericksburg  waa  the 
scene  of  several  bloody  eontaata  during  the  late  civil  war. 
It  has  a  national  bank,  8  churches,  and  4  semi-weekly 
newspapers.    Pop.  4046.     J.  H.  Kkllt,  En.  "Heralo." 

Fredericksburg,  Battle  of.  The  Union  Army  of 
the  Potomac,  resting  on  its  arms  after  the  battle  of  Antie- 
tam,  had  been  reorganized  and  equipped  when  (Oct.  26- 
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N«r.  2,  IMS)  it  oroa<«d  the  Potomao  Rirer  at  Berlin,  5 
milee  below  Harper'a  Fenj.  The  Confederate  army  of 
Northern  Virginia  lay,  meanwhile,  in  the  vieinity  of  Win- 
ebester.  Direeting  hie  oonne  southward  towarda  Warren- 
ton,  MeClellan,  by  gnarding  the  panea  of  the  Bine  Ridge, 
thnragh  which  he  threatened  to  issoe,  anaoeeded  in  nieen- 
ing  hia  intention  <a  far  that  on  the  arrlTal  of  the  umy  at 
Warrenton  (Nov.  8],  while  one-half  of  Lee'a  army,  which 
had  moved  parallel  with  HoClellan's,  was  at  Culpeper, 
the  other  half,  under  Jackson,  was  scattered  throngh  the 
Shenandoah  Valley,  the  two  wings  aeparated  from  eaeh 
other  by  fUlly  two  days'  march.  HcClellan'a  intention  ap- 
pears to  have  been,  by  moving  obliquely  westward  from 
Warrenton,  to  interpose  hia  army  between  the  diamom- 
bered  Confederate  forces ;  but  on  the  night  of  Nov.  7  he 
was  relieved  from  his  command  and  sucmeded  by  Gen.  A. 
B.  Bnmside.  Gen.  Bnrnside  assumed  command  unwilling- 
ly, and  publisly  expressed  his  sense  of  inability  to  command 
so  large  an  army.  Aeeepting  the  direction  thus  relnotantly, 
he  alumdoned  MeClellan's  plan  of  operations,  and  halted 
his  army  at  Warrenton  for  the  purpose  of  consolidating  the 
six  corps  of  which  it  was  composed  into  three  grana  di- 
visions of  two  corps  each.  The  right  grand  division  was 
placed  nnder  6en.  Bamner;  the  centre  grand  division  un- 
der Oen.  Hooker;  and  the  left  grand  division  under  Oen. 
Franklin.  Riehmond  being  Bnmside's  objective  point,  he 
submitted  a  plan  to  the  general-in-chief,  in  which  he  de- 
elared  his  intention  of  moving  his  army  to  Frederieksburg, 
from  which  he  proposed  to  advance  upon  Richmond  by  the 
line  of  the  railroad.  This  project  was  at  first  disapproved 
at  Washington,  but  finally  assented  to,  and  on  Nov.  li  the 
army  was  put  in  motion  for  Falmouth,  on  the  N.  bank  of 
the  Rappaoannook,  to  cross  thence  to  Fredericksburg  op- 
posite, and  seonre  possession  of  the  heights  in  rear  of  that 
city.  In  pursuance  of  this  plan,  Sumner's  grand  division, 
in  adrstnea,  reached  Falmontb.on  the  17th.  At  this  time 
Fredarioksbnig  was  oeonpied  by  but  one  regiment  of  cav- 
alry, foor  eompaniea  of  infantry,  and  a  light  battery,  whieh 
latter  opened  fire  on  Sumner's  advance,  but  was  soon  si- 
lenced by  the  fire  of  a  Union  battery ;  the  river  was  besides, 
St  this  time,  fordabl&  at  points,  and  Sumner  on  the  night 
of  the  17th  asked  for  orders  to  cross  and  take  possession 
of  the  eity,  whieh  Bnmside  deolined  to  give  "  until  his 
eommanieatlons  were  established."  During  the  19th  and 
20th  the  remainder  of  the  army  arrived  and  took  position 
along  the  Rappahannock.  In  the  mean  time,  Lee,  discover- 
ing Bumside  s  intention,  directed  Longstreet  from  Culpeper 
to  Frederieksburg,  where  his  advance  arrived  on  the  19th, 
to  which  point  Jaekson  was  also  ordered,  arriving  in  the 
vicinity  a  few  days  later.  The  task  of  obtaining  possession 
of  the  heights  had  even  now  become  formidable,  but  a  fur- 
ther dalay  was  oecasioned  by  the  non-arrival  of  the  ponton 
trains  which  had  been  ordered  from  Washington,  and  it  was 
not  nntil  Dec.  10  that  the  preparations  for  crossing  wer« 
completed,  by  which  time  the  entire  Confederate  army  had 
arrived,  and  the  ridge  in  rear  of  Frederieksburg  been  forti- 
fied. The  river  at  this  point  takes  a  nearly  southerly  di- 
rection, on  each  side  of  which  are  commanding  heights; 
those  on  the  8.  (orW.)  rise  at  a  distance  of  from  one-third 
of  a  mile  to  2  miles  beyond  the  river-bank,  extending  (yarn 
above  and  to  the  rear  of  the  city  some  A  miles  down  to 
Massaponax  Valley,  gradually  diminishing  in  height  and 
sinking  away  towarda  this  point,  leaving  a  broken  inter- 
mediate plain,  which,  in  rear  of  Frederioksburg.  is  trav. 
ersed  by  a  canal,  at  right  angles  with  which,  and  leading 
up  to  the  heights,  run  the  telegraph  and  plank  roads. 
Back  of  this  first  ridge  is  an  elevated  plateau,  and  then  a 
second  terrace  of  bills,  also  fortified.  'The  plain  of  a  third 
of  a  mile  deep  between  Fredericksburg  and  the  first  ridge 
was  the  theatre  of  Sumner's  operations.  The  heights  on 
the  N.  (or  E.)  bank  fall  rapidly  down  to  the  river,  com- 
manding those  on  the  opposite  bank,  which  latter,  how- 
ever, command  the  intermediate  plain,  across  which  they 
can  only  be  assailed.  This  position  in  rear  of  the  town 
formed  the  left  of  the  Confederate  line,  held  by  Longstreet's 
corps,  extending  to  the  river  above,  the  right  of  which  was 
held  by  Jaokson's  corps,  2  miles  below  the  town ;  Stuart, 
with  two  brigades  of  cavalry  and  bis  horse  artillery,  form- 
ing the  extreme  right,  extending  to  Massaponax  Creek. 
The  preliminary  preparations  being  completed,  it  was  de- 
termined to  force  the  passage  of  the  river  the  next  morn- 
ing (Dec.  II).  Bnrnside's  plan  was  to  cross  by  five  pon- 
ton bridges — three  opposite  the  city,  and  two  below  some  2 
miles;  on  the  former  of  which  Sumner's  and  Hooker's  di- 
visions were  to  cross ;  Franklin's  and  part  of  Hooker's  on 
the  latter ;  the  rest  of  Hooker's  to  be  held  in  reserve.  The 
spanning  of  the  river  at  the  latter  point,  where  the  plain 
attains  its  greatest  width  and  was  swept  by  the  Union  ar- 
tillery, was  accomplished  by  noon  ;  but  the  attempt  above 
waa  met  by  a  severe  fire  from  the  sharpshooters  posted  be- 
hind the  walls  and  houses  along  the  river  front,  compelling 


the  cessation  of  work,  notwithstanding  the  severe  bombard- 
ment to  whieh  the  city  was  subjected  by  the  Union  bat- 
teries, firing  it  in  several  places,  bat  which  was  without 
effect  upon  the  low  ground  held  by  the  sharpshooters, 
nntil,  by  the  happy  suggestion  of  Gen.  Hunt,  chief  of  ar- 
tillery, several  ponton  boats  were  filled  with  troops  and 
rowed  to  the  opposite  bank,  from  which  they  drove  the 
Confederates,  and  the  bridges  were  soon  after  established. 
No  attempt  had  been  made  by  Lee  from  the  heights  to 
oppose  the  crossing.  The  entire  division  of  Sumner  was 
grossed  over  that  night  and  the  next  day,  and  the  city  oc- 
cupied, Franklin  crossing  at  the  same  time  below.  The 
I2th  was  consumed  in  completing  the  crossing  of  the  river 
and  disposing  the  forces. 

Thus,  two  days  had  elapsed  since  the  commencement  of 
the  crossing,  by  which  time  the  Confederate  army  had  as-  ' 
sembled  in  its  naturally  strong  positions,  now  strengthened 
by  fortification  a,  whereas  the  only  hope  of  a  favorable  result 
to  Bumside's  plan  lay  in  the  crossing  being  made  a  surprise. 
For  prudential  reasons  alone  the  plan  should  now  have  been 
abandoned,  or  at  least  now  dispositions  adopted  for  its  exe- 
cution. To  add  to  the  critical  situation,  a  misunderstand- 
ing occurred  between  Gen.  Bumside  and  his  division  com- 
manders as  to  the  part  to  bo  taken  by  them  the  coming  day. 
The  plan  of  attack,  as  determined  upon  the  night  of  the 
12th,  was  for  Franklin,  with  his  division  and  a  part  of 
Hooker's,  to  make  the  attack  in  force  on  the  left,  while  Gen. 
Sumner's  attack  on  the  heights  in  rear  of  the  town  was  to 
be  made  contingent  on  Franklin's  success.  The  terms  of 
Bumside's  instructions  to  Franklin  on  the  morning  of  the 
13th,  however,  led  him  to  oonolude  that  Bumside  had 
attend  his  determination  of  the  night  previous,  and  now 
eontemplated  only  an  armed  reconnaissanoe  with  a  single 
division.  In  this  interpretation  Franklin  was  supported 
by  his  corps  commanders,  Reynolds  and  W.  F.  Smith. 
Sumner's  instructions  were  to  "  form  a  column  of  a  division 
for  the  purpose  of  pushing  in  the  direction  of  the  telegraph 
and  plank  roads,  and  seising  the  heights  in  rear  of  the 
town,  holding  another  division  ready  to  advance  in  sup- 
port." The  moming  of  the  13th  opened  with  a  heavy  fog, 
which  filled  the  valley  and  delayed  operations  for  some 
time.  About  10  a.  v.  the  fog  lifted,  aisolosing  Franklin 
advanaing,  who,  construing  Bumside's  orders  liberally,  ad- 
Tanoed  Heade's  division,  with  Gibbon's  in  support  on  the 
right,  and  Donbleday's  in  reserve.  Advancing  along  the 
plain,  Meade's  left  soon  encountered  a  fire  from  Stuart's  bat- 
teries, placed  on  the  Port  Royal  road,  which  being  soon 
silenoed,  he  moved  forward,  shelling  the  wooded  heights  in 
his  front,  and  eansing  considerable  damage  to  Jackson's 
advanced  line,  but  without  drawing  its  fire  till  he  arrived 
at  short  range,  when  the  Confederate  batteries  opened  with 
shell  and  canister,  doing  mneb  damage,  through  which 
Meade  oontinued,  driving  three  Confederate  batteries  back 
from  in  advance  of  the  railroad,  and  attacking  vigorously 
Hill's  division,  piereed  its  lines,  sweeping  it  baok  to  the 
right  and  left,  capturing  200  prisoners.  Crossing  the  rail- 
road and  pushing  up  the  ridge,  he  met  Gregg's  brigade  hold- 
ing a  line  along  a  new  militaiy  road  oonstracted  for  afford- 
ing direct  eommnnieation  between  the  wings  of  Lee's  army, 
behind  whieh  was  Jaokson's  second  line.  For  a  moment 
Gregg  mistook  the  advancing  column  for  a  body  of  Confede- 
rate troops,  and  withheld  his  fire,  but  soon  discovering  his 
error,  the  brigade  now  poured  in  its  fire  at  close  range,  and 
Early's  division  advancing,  Meade  was  aaaailed  in  front 
and  on  both  flanka,  and  driven  baok  with  much  loss.  Gib- 
bon, who  had  not  advanced  as  far  as  Meade,  now  met  the 
retreating  columns,  somewhat  cheeking  the  pursuit,  but 
Jackson  being  reinforoed  from  Longatreet's  right,  the  two 
divisions  were  driven  still  farther  back.  In  the  mean  time, 
Birney'a  diviaion  from  Hooker's  grand  division  had  been 
sent  forward,  and  now  opened  such  a  firs  upon  the  Confede- 
rates that  they  abandoned  further  pursuit,  and  retired  to 
their  old  p()/!ition  on  the  crest. 

On  the  right  affairs  were  still  more  serious.  In  obedience 
to  hia  instructions,  Sumner  had  ordered  forward  French's 
division  (2d  corps)  from  Frederieksburg  about  noon,  to  be 
followed  and  supported  by  Hancock's.  Moving  out  on  the 
telegraph  and  plank  roads  and  crossing  the  canal,  French, 
under  cover  of  a  knoll,  deployed  his  columns  with  brigade 
front.  Kven  while  emerging  from  the  town  the  Confederate 
batteries  on  the  heights  opened  a  destructive  fire,  to  which 
the  Union  batteries  on  the  opposite  bank  could  not  reply 
without  endangering  their  own  men.  As  his  advance  line, 
Longstreet  held  the  stono  wall  and  rifle-pits  along  the 
telegraph  road  at  the  foot  of  Maiye's  Hill.  Of  this  po- 
sition Gen.  Kershaw  (Confederate)  says:  "Marye's  Hill, 
covered  with  batteries,  falls  off'  abruptly  toward  Fredericks- 
burg to  a  stone  wall  which  forms  a  terrace  on  the  side  of 
the  hill  and  the  outer  margin  of  a  road  which  winds  along 
the  foot  of  the  hill.  This  road  is  about  25  feet  wide,  and  ia 
faced  by  a  stone  wall  about  i  feet  high  on  the  city  side 
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The  rosd,  haviDg  been  oat  in  the  tide  of  the  hill  in  maa^ 
plaoeB,  la  not  viaible  above  the  larflwe  of  the  ground." 
Thia  poaition  waa  of  aaoh  itrength,  the  defender*  being 
under  complete  protection,  that  but  1700  men  were  found  ne- 
eeaaary  to  ooenpy  it.  Moreover,  the  whole  plain,  a  qnarter 
of  a  mile  in  width,  over  which  the  attaoking  arm;  moat  paai^ 
waa  awept  by  a  direct  and  enllade  fire  from  the  batteriet 
crowning  the  aemioironlar  crest  above  on  the  platean,  behind 
which  lay  the  main  body  of  the  Confederatea.  By  hie  ordera 
nothing  remained  bat  for  French  to  aaaail  the  poaition.  Ad- 
vancing bia  columne  upon  the  narrow  plain,  they  were  at 
once  met  by  a  fire  from  the  batteriea  above,  which  plonghed 
through  their  ranka ;  but,  cloaing  np,  they  preaaed  forward 
and  had  oroaaed  about  hiilf  the  interval  when  they  were 
met  by  volley  upon  volley  of  muaketry  from  the  aunken 
road,  before  which  their  ahattered  oolumna  fell  back  with 
a  loaa  numbering  nearly  half  their  force.  Following 
cloae  behind  came  Hancock,  who  now  advanced,  joined  by 
aueh  of  Frenoh'a  command  aa  retained  their  organisation, 
np  tu  and  beyond  the  point  reached  by  French,  bat  were 
compelled  to  retire  by  the  aame  deadly  fire  with  a  lots  of 
more  than  2000  men.  Howard's  diviaion  now  at  hand,  with 
Sturgis'  and  Oetty'a  diviaiong  (Oth  oorpa),  advanced  to  the 
support  of  the  2d  corpa,  with  the  only  lesnlt  of  holding  aa 
advanced  line  on  the  plain  under  a  constant  artillery  fire. 
Bumaide,  who  had  witneseed  flr>m  the  opposite  shore  the 
failure  of  the  repeated  aaaaults,  atlU  determined  to  carry 
the  oreat  that  night,  and  ordered  Hooker  in  to  renew  the 
assault.  Hooker  crossed  with  three  divisions,  and  after 
communicating  with  thoae  who  had  gone  before,  returned 
to  Bumaide  and  endeavored  to  dissuade  him  from  farther 
attack.  Bumside,  however,  was  immovable.  Already  two 
batteriea  had  been  thrown  forward  to  within  160  yards  of 
the  enemy's  line,  and  an  attempt  made  to  open  a  breach,  bat 
no  fire  could  touch  the  sunken  road,  and  theefieot  was  imper- 
ceptible. About  sunset  Humphrey's  division  was  ordered 
to  renew  the  assault  with  unloaded  muaketa,  there  being 
no  time  to  load  and  fire.  Advancing  nearly  up  to  the  atone 
wall,  they  too  were  met  by  the  aame  reaistlesa  ahower  of 
ballets,  and,  like  those  who  had  gone  before,  driven  baok 
with  a  loss  of  1700  out  of  4000  in  the  short  space  of  15 
minutes.  The  attack  waa  not  renewed  by  Hooker.  "Find- 
ing," says  he,  "  that  I  had  lost  as  many  as  my  orders  re- 
qmred  me  to  lose,  1  suapendod  the  attack,  and  direoted 
tnat  the  men  should  hold  for  an  advanced  line  a  ditch 
which  would  afford  shelter."  The  Confederatea  reated  on 
their  arma  that  night,  anticipating  a  renewal  of  the  attack 
next  day,  for  they  were  unaware  of  the  loaa  they  had  in- 
flicted. Oen.  Bumaide  indeed  determined  to  renew  the 
aasault,  and  had  given  orders  to  that  effect,  when  he  was 
finally  diasnaded  by  the  eameat  entreatiea  of  Oen.  Sumner, 
who  agreed  with  every  other  corpa  commander  upon  the 
hopeleaanesa  of  such  an  assault.  Both  armies  remained  in 
position  till  the  night  of  the  ISth,  when,  during  a  violeot 
storm,  Oen.  Bumside  withdrew  his  forces  to  the  N.  bank 
of  the  river.  The  Union  loss  at  Fredericksburg  is  officially 
reported  at  1138  killed,  0105  wounded,  and  2078  miaaing ; 
total,  12,.121.  The  Confiaderate  loss  was  585  in  killed,  40S1 
wounded,  563  missing ;  total,  5309.  Eight  days  later  Oen. 
Bumside  was  removed  fW>m  the  command  of  the  army. 

Fred'ericktowilt  post-v.,  cap.  of  Madison  co..  Mo., 
on  the  St.  Louis  and  Iron  Mountain  R.  R.,  103  milea  S.  of 
St.  Lonia  and  4  miles  from  the  celebrated  Mine  la  Motto 
lead-mines.  It  has  a  number  of  stores  and  ahopa,  4  aehool- 
bonaea,  5  churohes,  and  1  weekly  newspaper.  Fop.  601. 
B.  P.  Cabuthirs,  Bd.  A»n  Pub.  "Thb  Bee." 

FredcriefctowB,  post-v.  of  Enoz  co.,  0.,  on  the  Lake 
Brie  division  of  the  BtJtimore  and  Ohio  R.  R.,  45  miles  N . 
E.  of  Columbus;  has  4  dry -goods,  2  drug,  and  2  hardware 
stores,  1  bank,  2  hotels,  I  plough  and  farm-boll  foundry,  2 
•arriage  manitfaotories,  1  weekly  newspaper,  and  3  churches. 
Pop.  690.  C.  W.  TownEHD,  £d.  ''  Ihoepkhdcht." 

Fred'erioton^  a  beantiftil  city,  the  cap.  of  Xew  Brans- 
wick  and  of  York  co.,  is  situated  on  a  plain  on  the  right 
bank  of  the  river  St.  John,  84  miles  from  its  month.  It  is 
finely  laid  out,  and  has  many  handsome  building*.  Among 
the  public  buildings  of  importanee  may  be  named  the 
govemment-hodse,  the  province  building,  court-house,  city 
hall,  barracks,  the  exhibition  building,  the  d6pAt  of  the 
Frederioton  Railway  (which  extends  22  milea  to  Frederioton 
Junction  (Blissville)  on  the  European  and  North  American 
Railway),  the  University  of  Xew  Brunswick,  a  fiouriabing 
institution,  8  churches,  Christ  church  cathedral  (Anglican), 
the  custom-house,  jail,  etc.  Frederioton  is  the  seat  of  an 
Anglican  bishop.  The  river  is  navigable  to  this  point  by 
large  steamers ;  above,  small  steamers  ply  during  high 
water,  proceeding  aa  far  as  the  Grand  Falls.  A  steam-ferry 
oonneota  it  with  St.  Mary's,  on  the  opposite  bank  of  the 
river.  The  city  is  lighted  with  gas.  Besides  the  institu- 
tions already  mentioned  there  are  several  libraries,  a  read- 


ing-room, a  bank,  a  Baptist  semiaory,  4  weekly  newspapera, 
circuit,  diroree,vio»-admiraUy,  jurisdiction,  probate,  piraey, 
and  county  eourts,  a  oollegiata  school,  proviaeial  trainiag 
and  model  ashools,  and  a  steam  fire  department.  The  oity 
is  divided  into  five  wards — Wellington,  St.  Aao'f ,  OorMon, 
Queen's,  and  King's.     Pop.  in  1871,  AOOfi. 

Frederietoii  Jnaetion.    See  BunTiLLc. 

Frederi'ka,  post-tp.  of  Bremer  co.,  la.    Pop.  389. 

Fred'erikshall,  town  of  Norway,  in  the  stifl  of  Ag- 
gershuus.  It  is  a  strong  fortress.  Here  Charles  XII.  of 
Swedeo  was  killed  in  1718.  It  has  a  fine  harbor.  Pop. 
7408. 

Fred'erikahaBM  [Finnisb,  Hamina],  town  of  Russia, 
in  the  grand  duchy  of  Finland,  on  the  Oulf  of  Finland, 
in  lat.  too  27'  k.  The  traaty  by  which  Finlaad  waa  ceded 
to  Russia  waa  signed  here  in  1800.     Pop.  3278. 

Fred'erikstad,  a  fortified  aeaport  of  Norway,  50  miles 
8.  E.  of  Cbristianin,  at  the  month  of  the  Olommen,  has  a 

?>aoions  har4>or,  a  good  trade,  and  thriving  manufaetures. 
op.  with  surroundings,  6833. 

Fredo'nia,  post-tp.  of  Chambers  co.,  Ala.  Pop.  1186. 

Fredonia,  post-v.  of  Ohio  tp.,  Crawford  oo.,  Ind. 
Pop.  72. 

Fl«doaia«  post-v.  of  Concord  tp.,  Louisa  oo.,  la.,  on 
the  Cedar  River  and  the  Chicago  Rook  Island  and  PaeiCo 
R.  R.     Pop.  150. 

Fredonia,  post-v.,  cap.  of  V ihon  co.,  Kan.,  near  Fall 
River,  and  on  the  M.  and  N.  R.  R.,  in  a  fine  faming  region. 
It  has  3  churches,  2  banks,  2  aohools,  a  weekly  newspaper, 
3  hotels,  a  mill,  etc.        W.  A.  PirPER,  Ed.  "Jodrhau^ 

Fredonia,  post-v.  of  Caldwell  co.,  Ky.    Pop.  156. 

Fredoaia,  tp.  of  Calhoun  oo.,  Mich.    Pop.  1031. 

Fr«donia«  post-v.  of  Chantaaqna  co.,  N.  T.,  in  Pom- 
fret  tp.,  and  on  the  Dunkirk  Warren  and  Pittsburg  R.  R., 
40  miles  B.  W.  of  Bufialo  and  3  miles  from  Lake  Brie.  It 
has  a  State  aormal  school  (built  by  the  village  at  a  eoet  of 
$100,000),  3  weekly  newspapers,  5  ohurebes,  and  a  street- 
railroad  running  to  Dunkirk,  3  miles  distant.  The  village 
has  for  more  than  forty  years  been  lighted  with  natural  gas, 
obtained  by  boring  into  the  bituminous  shale;  one  of  the 
gas-wells  is  over  1000  feet  deep.  The  raising  of  garden-seeds 
and  of  grapes,  and  the  manufacture  of  carriages,  are  exten- 
sively carried  on.  There  are  2  fire  oompaDies,  1  national 
and  2  private  banks,  and  various  public  and  private  halls. 
The  first  grange  of  the  Patrons  of  Husbandry  was  organ- 
ised bore.  The  first  aeadomy  in  Western  New  York  waa 
eatabliabed  here  in  1824 ;  its  library  of  some  2000  volumes 
has  been  transferred  to  the  normal  school  building.  Pup. 
2546.  W.  McKutTRT,  En.  "  Cbhsob." 

Fredoni8«  poat-v.  of  McKean  tp..  Licking  eo.,  0. 
Pop.  99. 

Fredonia,  post-tp.  of  Oiankee  eo.,  Wia.,  on  the  Wis- 
sonain  Central  R.  R.,  33  milea  V.  of  Milwaukee.    P.  1688. 

Freendom,  county  of  Minnesota,  bordering  on  Iowa. 
Area,  720  square  miles.  It  ia  fertile,  and  diversified  by 
timber,  prairie,  lakea,  and  atreama.  Grain,  hay,  and  dairy 
produota  are  the  ataples.  It  is  traversed  by  the  Southern 
Minnesota  B,  R.  Game  ia  abundant.  Cop.  Albert  Lea. 
Pop.  10,578. 

Freebonif  post-tp.  of  Freeborn  co.,  Minn.     Pop.  362. 

Freeborn,  tp.  of  Dunklin  oo..  Ho.    Pop.  1104. 

Free'bnrg,  post-r.  of  St.  Clair  co..  III.,  on  the  St 
Louis  Alton  and  Terre  Haute  R.  R.,  22  miles  8.  E.  of  St. 
Louis.     Pop.  920. 

Freebnrg)  post-v.  of  Snyder  co..  Pa.  It  has  2  churches, 
an  academy,  1  musical  college,  a  town-hall,  5  dry-goods 
stores,  a  drug-store,  3  hotels,  1  griat-mill,  2  weekly  newa- 
papera,  a  marble-yard,  etc.  Principal  businesa,  farming  and 
ore-mining.     D.  B.  akd  C.  F.  Moter,  Eds.  "  Courier." 

Free  Chap'el,  tp.  of  St.  Clair  oo.,  Ala.    Pop.  873. 

Free  Church  of  Scotland.  The  movement  in  the 
Church  of  Scotland  which  terminated  in  the  formation  of 
the  Free  Church  ia  closely  connected  with  controveraiea 
which  have  laated  for  more  than  300  years.  (For  the 
earlier  history  of  those  controversies  wo  refer  the  reader  to 
the  article  Scotland,  REFORMEn  CHrRCH  or.)  In  1647  an 
act  of  the  Assembly  of  the  Scottish  Kirk  was  passed,  adopt- 
ing the  Westminster  Confession  with  two  modiflcationa — the 
one  in  favor  of  the  system  of  Preabytery,  which  is  omitted 
from  the  Confession,  and  the  other  affirming  the  right  of 
the  Church  to  meet  in  synods  and  assemblies  without  the 
consent  of  the  magistrate.*  On  Mar.  9,  1649,  the  Scottish 
Parliament  passed  an  act  abolishing  patronage  in  the  Kirk, 
aa  being  unlawful  and  unwarrantable  by  the  word  of  God 

*  Inne*,  8S. 
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nni  oontimry  to  the  doetrinu  aad  lilwrtiea  of  the  Chareh. 
The  0«neral  Auembly  in  June  of  the  same  year  pnased  an 
aet  entitled  "  The  Direetory  for  the  Bteotion  of  Miniiten," 
ia  which  it  was  declared  that  the  kirk  leaaion,  or  board  of 
elders  elected  by  the  congregation,  should  elect  the  minis- 
ter, and  intimate  their  election  to  the  oongregation  for 
their  approbation ;  if  the  minority  diaecnted,  another  eleo- 
tion  was  to  take  plaee.  No  minister  was  to  be  settled  but 
"upon  the  suit  and  calling  of  the  congregation."  The 
session  elected,  but  the  congregation  must  mark  their  con- 
sent by  an  orderly  call  before  the  settlement  could  take 
place.  This  Assembly  completed  what  is  usually  spoken 
of  as  the  Second  Reformation  of  the  Kirk,  in  which  the 
great  principles  of  her  Presbyterian  constitution  and  her 
inherent  right  of  spiritual  jurisdiction  were  vindicated.* 

After  the  restoration  of  Charles  II.  patronage  was  re^ 
■toted  in  connection  with  the  introdoctioa  of  the  opiseopal 
form  of  ehareh  government. 

We  paas  on  to  the  union  of  the  two  kingdoms  of  Bngtond 
and  Sootlaod  and  the  merging  of  the  two  lagislatares  in 
one  Pailiament.  This  was  preceded  by  a  snccession  of  leg- 
islatire  acts  which  were  intended  to  secure  to  the  Scottish 
nation,  by  the  most  solemn  guaranties,  the  maintenance 
of  the  dootrines,  principles,  and  gorernment  of  the  Kirk. 
In  1705,  the  act  for  securing  the  Protestant  religion  and 
Presbyterian  church  goremment  Was  passed  by  the  Soot- 
tish  Psrliament,  and  was  afterwards  insorporated  into  both 
the  Scottish  and  Bngliah  acts  for  ratifying  and  approring 
the  union.  This  aet  received  the  royal  sanction  in  1707, 
when  the  union  was  eonspmmated,  and  has  been  regarded  by 
Seotehmen  not  as  a  simple  legislative  statute,  but  as  a  fun- 
damental aad  essential  condition  of  the  treaty  of  nnion.f 
This  important  act  not  only  eonflrms  the  act  of  1090,  rat* 
ifying  the  Confession  of  Faith  and  settling  the  Presbyte- 
rian ebnroh  government,  but  also  the  other  acts  which  fol- 
lowed that,  abolishing  the  royal  sopremasy,  and  substituting 
the  eleetion  of  the  session  and  the  call  of  the  congrega- 
tion for  the  presentation  by  lay  patrons.  But  In  1711  the 
famous  act  of  Queen  Anne  for  the  restoration  of  patronage 
was  passed,  and  on  this  aot  the  present  practice  of  patron- 
age in  the  Chnroh  of  Scotland  rests.  All  parties  in  the  Kirk 
united  in  resisting  the  restoration  of  patronage;  the  Gen- 
eral Assembly,  while  yielding  to  it,  continued  for  many 
years  to  protest  against  it.  Lord  Macaulay  thus  speaks  of 
the  serious  consequences  of  this  alleged  breach  of  the  con- 
stitution of  the  Chnreh  of  Scotland :  "  The  British  legisla- 
ture violated  the  articles  of  union  and  made  a  change  in 
the  constitution  of  the  Ohurch  of  Scotland.  From  that 
change  has  flowed  almost  all  the  dissent  now  existing  in 
Scotland.  Tear  after  year  the  Seneral  Assembly  protested 
against  the  violation,  but  in  vain,  and  from  the  act  of  1711 
undoubtedly  flowed  every  secession  and  schism  that  has 
taken  place  in  the  Church  of  Scotland."^ 

The  question  here  arises  as  to  whether  the  terms  of  the 
Revolution  settleraeot,  subsequently  ratified  by  the  treaty 
of  union  between  Bngland  and  Scotland,  are  legally  so  strin- 
gent that  they  oonid  not  be  altered  by  subsequent  legisla- 
tion without  a  breach  of  the  covenant.  It  most  be  noticed 
that  it  has  proved  to  be  impossible  for  one  generation  to 
bind  all  those  who  snceeed  it  in  any  department  of  human 
interest,  and  least  of  all  in  the  sphere  of  religion.  The  acts 
that  were  embodied  in  the  treaty  of  union  reqiured  all  uni- 
versity professors  to  sign  the  Confession  of  raith  and  sub- 
mit to  tne  government  and  disoipline  of  the  Kirk.  This 
was,  equally  with  the  abolition  of  patronage,  a  funda- 
mental condition  of  the  union  ;  but  in  1853  a  Universities 
(Scotland)  Act  was  passed  by  the  Parliament  which  limited 
this  subseription  to  theological  professors.  In  the  present 
eondition  of  parties  ia  Scotland  the  right  of  the  legislature 
to  make  this  change  will  scarcely  be  questioned.  The  sub- 
ject In  its  purely  legal  aspect  is  not  without  difficulties,  bat 
it  cannot  be  maintained  that  the  legislatnre  of  to-day  is 
bound  to  perpetuate  what  it  regards  as  inexpedient  or  even 
wrong,  because  it  was  a  condition  of  the  treaty  of  onion 
200  years  ago. 

It  mast,  however,  be  borne  in  mind  that  the  aet  of  Qneen 
Anne  which  abolished  patronage  was  in  direet  opposition 
to  the  declared  prinoiples  of  the  Ohureh  of  Scotland  and  to 
various  solemo  a«ta  both  of  the  Oeoeral  Assembly  and  of 
Parliament.  Ko  change  in  the  opinions  of  the  Seottish 
Chnreh  or  nation  had  taken  plaoe  to  warrant  sneh  a  breaoh 
npon  the  oonstitution  of  the  Kirk,  and  the  measure  was 
passed  in  spite  of  the  earnest  remonstranee  and  protest  of 
the  Church  and  nation.  Apart,  therefore,  from  the  grave 
question  in  referenee  to  the  irrevoeableness  of  any  statute, 
UM  act  itself  was  unwarranted,  and  its  eoDsequences  were 
as  serious  as  Lord  Haeanlay  has  represented  them  to  be. 

The  history  of  the  Chnreh  of  Sootland  from  1711  to  1834 

*  BanUe,  Hetherlnitton,  snd  Innes.  f  Act  of  Security,  Innes, 
117.       t  UscauUy,  tfiteehet,  il.  180. 


is  marked  by  many  instances  of  the  intrusion  of  ministers 
into  parishes  against  the  will  of  the  people.  In  1736  the 
Assembly  passed  an  aot  against  the  intrusion  of  ministers 
into  vacant  parishes,  and  up  to  1784  the  Assembly  con- 
tinued tlrom  year  to  year  to  remonstrate  against  the  law  of 
patronage,  and  instructed  each  succeeding  commission  |  to 
make  application  to  the  king  and  Parliament  for  redress 
of  the  grievance.  A  case  of  disputed  settlement  under  the 
patronage  act  led  to  the  first  Secession,  in  1733,  and  another 
ease  of  the  same  kind  led  to  the  formation  of  the  Relief 
Chunh  in  1752. 

A  full  statement  of  the  fiMts  of  these  Secessions  belongs 
properly  to  the  history  of  the  United  Presbyterian  Church 
in  Bootlanit.  From  the  time  of  the  second  Beeession  the 
dominant  party  in  the  Churah  continued  to  enforce  the 
law  of  patronage  for  many  years,  but  a  minority  within 
the  Churah  continued  to  protest  against  the  intrusion  of 
ministers  and  to  contend  for  the  doctrine  of  spiritual,  in- 
dependence. About  the  beginning  of  this  century  the 
party  opposed  to  patronage,  now  known  as  the  "  Evan- 
gelical party,"  was  greatly  increased.  The  settlement  of 
Dr.  Andrew  Thomson  as  minister  of  St.  George's  cbureh, 
Edinburgh,  in  1810,  and  the  subsequent  publication  of 
the  Ckrtktton  /sftrucfor  under  his  management  as  editor, 
gave  a  great  impulse  to  the  Evangelicals.{|  In  his  work 
of  leasing  the  energies  of  the  Scottish  people  to  seek 
•eeleaiastioal  reform  he  was  joined  by  Dr.  Tnomas  Hc- 
Crie,  the  historian,  and  shortly  afterwards,  in  1815,  Dr. 
Thomas  Chalmers  was  removed  from  the  country  parish 
of  Kilmany  to  the  Tron  ohurch  of  Glasgow,  and  threw  all 
his  talents  and  energies  into  the  same  great  work.  These 
three  ministers  wero  of  those  men  who  stamp  the  impress 
of  their  own  characters  upon  the  age  in  which  they  live, 
and  were  inflnenoed  by  the  same  strong,  lofty  views  of  the 
independence  of  the  Churah,  and  by  the  some  ardent  love 
for  the  principles  which  they  regarded  as  fundamental  to 
the  constitution  of  the  Refonned  Choroh  of  Scotland.  In 
1825  an  anti-patronage  society  was  formed,  the  most  active 
member  of  which  was  Dr.  Andrew  Thomson,  but  the  ma- 
jority of  the  Evangelical  party  declined  to  unite  with  it, 
and  continued  to  seek  the  regulation  and  control  of  the  law 
without  contemplating  its  total  abolition.  In  1832  overtures 
ftrom  three  synods  and.eight  presbyteries  were  laid  on  the 
table  of  the  Oeneral  Assembly,  representing  that  the  call 
had  been  reduced  to  a  mere  formality,  and  praying  that 
measures  be  adopted  to  restore  it  to  its  constitutional  and 
salutary  eiBaiency.  A  motion  declaring  it  to  be  inexpedient 
to  take  any  action  was  carried  by  a  msjority  of  42.  At  the 
Assembly  in  1833  no  less  than  45  overtures  asking  for  the 
restoration  of  the  call  to  its  proper  plaee  in  the  constitution 
of  the  Cbnreh  were  presented.  Dr.  Chalmers  moved  that 
the  dissent  of  a  minority  of  the  parishioners  be  conclusive 
against  the  settlement  of  a  minister,  provided  the  objeo- 
tions  were  not  founded  on  malice  or  oaprioe.  A  motion, 
in  effect  continuing  the  practice  then  in  use,  was  carried  by 
a  majority  of  12.  The  agitation  of  the  subject  was  con- 
tinued, and  at  the  eeneral  Assembly  of  the  following  year 
(1834)  a  great  namber  of  overtures  brought  op  the  discus- 
sion of  the  call,  and  a  motion  made  by  Lord  Moncrieff 
to  the  same  purport  as  that  made  by  Dr.  Chalmers  in  the 
preeeding  year  was  carried  by  a  majority  of  46.  The  aot 
on  calls,  generally  known  as  the  "  veto  act,"  was  only  a 
half  measure ;  instead  of  giving  any  direct  efficacy  to  the 
call  of  the  people,  which  was  what  the  constitutional  prin- 
ciples of  the  Churah  warranted,  it  simply  rendered  the  dis- 
sent of  the  people  oonclusive  against  the  presentee ;  bat  the 
passage  of  this  set  marks  the  beginning  of  the  "  ten  years' 
conflict"  between  the  ecclesiastical  and  the  civil  power- in 
Scotland.  The  first  ease  that  arose  under  this  new  aot  will 
serve  as  an  illustration  of  the  conflict  which  was  carried  on 
between  the  eo-ordinate  conris.  The  oharah  and  parish 
of  Auohterarder  having  become  vacant  in  Aug.,  1834,  on 
SepL  16  therealtor  the  earl  of  Kinnool,  as  patron,  issued 
a  presentation  in  favor  of  Hr.  Robert  Young,  a  licentiate 
of  the  Chnreh.  The  call  was  laid  before  the  presbytery 
on  Oct.  14,  and  in  terms  of  the  veto  act  and  its  relative 
regulations  the  matter  was  brought  before  the  parishioners. 
The  call  was  signed  by  the  earl  of  Kinnoul's  factor,  not  a 
resident  in  the  parish,  aad  by  two  heads  of  families.  On 
the  other  hand,  287  heads  of  families,  being  oommunicants, 
■abscribed  a  dissent  from  the  call;  in  consequence  of  this 
the  presbytery  rqeeted  Mr.  Toung  as  presentee  to  the  par- 
iah. Mr.  Toong  appealed  fintto  the  synod,  and  afterwards 
to  the  Assembly,  bntboth  of  these  courts  reaffirmed  the  de- 
cision of  tha  presbytery  by  large  nuqorities.   Thereupon  the 


{The  commission  of  Assembly  is  a  kind  of  committee  of  the 
whole,  which  has  power  to  meet  at  any  time  of  the  year  In  ref- 
erence to  any  matters  which  may  affect  the  Interests  of  the 
Church.  ,-..,,  . 

I  We  use  the  terms  SeaivMailt  and  JfodtraleM  to  save  circum- 
locution. 
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earl  of  Einnonl  and  Hr.  Young  inatitated  a  proc«n  in  the 
eoart  of  session,*  contending  that  the  rejeotion  of  Mr.  Yonng 
as  presentee  was  ultra  vim  of  the  presbytery,  in  Tiolation  of 
the  statutes,  and  to  the  serious  injury  of  their  patrimonial 
rights  as  patron  and  presentee.  The  presbytery  of  Ancht- 
eiarder  asked  advlee  of  the  oommission  of  Assembly  whieh 
met  Nov.,  1835,  and  the  commission  instnioted  their  proea- 
rator,  or  legal  agent,  to  conduct  the  defense  at  the  expense 
of  the  Church.  On  Mar.  8, 1838,  the  court  gave  its  deoision 
by  a  mfyority  of  three — the  numbers  being  eight  and  Are 
— to  the  effect  that  the  presbytery  had  acted  to  the  hurt 
and  prejudice  of  the  patron  and  presentee,  illegally  and  in 
Tiolation  of  their  duty,  and  contrary  to  the  provisions  of 
the  statute  of  Queen  Anne  for  the  restoration  of  the  rights 
of  patrons.  At  the  next  meeting  of  the  presbytery  of  Auoht- 
erarder  the  whole  matter  was  referred  to  the  synod,  and 
from  thence  sent  up  to  the  Qeneml  Assembly,  which  met  in 
May,  1838.  The  Assembly  authorized  the  procurator  of  the 
Churoh  to  appeal  the  case  to  the  House  of  Lords,  and  on 
May  3, 1839,  the  judgment  of  the  House  of  Lords  was  giren 
to  the  effect  that  the  appeal  be  dismissed  and  the  deoision 
of  the  court  of  session  afBrmed.  Thus,  the  highest  legal 
Judicatory  in  the  kingdom  declared  the  veto  act  to  be  il- 
legal, and  that  the  law  recogniics  neither  the  call  nor  the 
objections  of  the  people  in  the  appointment  and  ordination 
of  a  minister  to  a  parish,  and  that  if  they  interfere  with  the 
patron  in  the  exercise  of  his  right,  they  must  be  put  down. 
A  crisis  had  now  arrived,  and  the  Qeneral  Assembly  of 
1839  met  prepared  to  deliberate  on  the  course  to  be  taken. 
Dr.  Cook,  as  leader  of  what  was  called  the  Moderate  party, 
moved,  in  effect,  that  as  the  veto  act  had  been  pronounced 
illegal  by  the  supreme  civil  tribunals  of  the  country,  the 
Qeneral  Assembly  should  instmot  all  presbyteries  to  pro- 
ceed in  the  settlement  of  parishes  according  to  the  practice 
which  prevailed  previously  to  the  passing  of  that  act.  Dr. 
Chalmers,  as  leader  of  the  Non-intrusion  party,  moved  a 
resolution  afflrming  the  readiness  of  the  Church  to  give 
obedience  to  the  civil  courts  so  far  as  the  civil  rights  and 
emoluments  of  the  Church  were  concerned,  but  at  the  same 
time  declaring  the  principle  of  non-intrusion  to  be  an  in- 
tegral part  of  the  eonstitntion  of  the  Reformed  Kiric  of 
Scotland,  and  that  the  principle  could  not  be  abandoned ; 
therefore  no  presentee  should  be  forced  upon  any  parish 
oontraiy  to  the  will  of  the  congregation.  This  resolution 
further  provided  for  the  appointment  of  a  committee  with 
instructions  to  confer  with  the  government  of  the  country 
with  a  view  to  the  restoration  of  harmony  between  Church 
and  State.  This  motion  was  oarried  in  the  Assembly  by  a 
minority  of  49 ;  it  declared  in  effect  that  the  civil  oourt* 
might  do  what  they  chose  with  the  emoluments  of  the  par- 
ish of  Auohterardor,  but  that  the  Church  courts  could  not 
proceed  at  the  dictation  of  these  courts  to  the  ordination 
and  settlement  of  Mr.  Yonng.  Thus  terminated  for  a  time 
the  Auchterarder  ease,  but  the  collision  between  the  Kiik 
and  the  civil  courts  continued. 

The  position  of  the  Church  was  beooming  more  and 
more  difficult  and  complicated.  The  Non-intmsionists 
were  willing  to  abandon  the  temporalities  of  the  benefloes, 
and  claimed  for  the  Chureh  only  spiritual  and  pastoral 
rights;  but  this  was  met,  on  the  part  of  the  civil  courts, 
by  the  principle  that  ministers  of  the  National  Church 
were  statutory  functionaries,  bound  to  perform  their  duties 
as  fixed  by  the  supreme  courts,  and  that  they  could  not 
evade  these  duties  by  merely  abandoning  the  emoluments. 
Meanwhile,  some  attempts  were  made  to  afford  relief  iVom 
this  conflict  of  jurisdiction  by  means  of  legislation.  In 
May,  1846,  the  earl  of  Aberdeen  brought  forward  a  bill  on 
the  Church  question,  bat  it  failed  to  meet  the  difBonltiea, 
inasmuch  as  it  acknowledged  the  validity  neither  of  the 
veto  nor  of  the  direct  call,  and  left  the  prooeedingi  of  the 
Church  courts  subject  to  the  review  of  the  court  of  session. 
After  a  second  reading  it  was  withdrawn.  The  Oeneral 
Assembly  of  1842  transmitted  to  the  Crown  "the  Claim, 
Declaration,  and  Protest  anent  the  eneroaehments  of  the 
court  of  session."  "  The  Claim  of  Rights,"  as  it  was  called, 
is  a  most  valuable  historical  document,  gathering  up  the 
principles  of  the  majority  in  the  Assembly,  and  giving  a 
comprehensive  statement  of  the  scriptural,  constitutional, 
and  legal  grounds  on  which  these  principles  rested,  of  the 
wrongs  which  the  Chnroh  had  nistained  from  the  oivil 
courts,  and  of  the  claim  for  protection  which  she  put  forth. 
It  closed  with  a  solemn  declaration  that  at  all  haiards  the 
Church  was  prepared  to  defend  and  maintain  her  inalien- 
able rights.  Towards  the  close  of  the  same  year  (1842)  a 
oonrocation  was  called  to  take  into  consideration  the  posi- 
tion of  the  Churoh  in  relation  to  the  civil  courts,  xhis 
meeting  was  opened  on  Nov.  17,  and  about  4iO  ministers 

*  The  court  of  session  Is  the  sopreme  civil  court  In  Scotland, 
having  jurisdiction  In  all  civil  cases  of  whatever  nature.  It  was 
Instituted  in  JSS2.  The  number  of  Judges  Is  thirteen — the  lord 
president,  the  lord  justice's  clerk,  and  eleven  ordinary  lords. 


were  present.  A  memorial  to  government  was  subscribed 
by  nearly  all  the  ministers  present,  by  which  they  com- 
mitted themselves  to  the  relinquishment  of  the  Cfanreh 
temporalities  if  they  could  no  longer  hold  them  in  eoniist- 
ency  with  the  free  and  full  exercise  of  their  spiritual  fone- 
tions,  Mr,  Haole  introduced  a  motion  into  the  House  of 
Commons,  Mar.  1, 1843,  to  the  effect  that  the  House  sbonld 
resolve  (tself  into  a  committee  to  take  into  eonsideration 
the  grievances  of  which  the  Churoh  of  Scotland  complained ; 
76  voted  for  this  motion,  and  241  against  it,  but  the  Scot- 
tish members  voted  in  the  proportion  of  2  to  1  in  it*  farer. 
It  was  felt  in  Scotland  as  a  grievance  that  in  a  purely  Scot- 
tish qnestion  the  voice  of  Scotland,  as  expressed  by  her  rep- 
resentativps,  was  overborne  by  the  votes  of  Bnglish  and 
Irish  members.  With  this  decision  the  negotiations  for  re- 
Kef  from  the  conflict  of  opposing  jurisdictions  by  means  of 
legislation  came  to  an  end. 

The  Assembly  met  on  May  18, 1843.  That  day  witnessed 
a  transaction  which  profoundly  agitated  the  Scottish  na- 
tion; a  thrill  of  enthusiasm  passed  from  heart  to  heart 
suob  as  had  not  been  felt  for  centuries.  After  the  usual 
preliminary  services  the  Rev.  Dr.  Welsh,  as  moderator,  im- 
pressively declared  that  it  was  impossible  to  constitute  a 
free  Assembly  under  the  conditions  of  establishment  as 
now  fixed  by  the  civil  anthorities,  and  then  read  the  pro- 
test. The  protest  having  been  laid  on  the  table,  he  rose 
and  left  the  chair,  and  proceeded  up  the  aisle  to  the  door; 
he  was  speedily  joined  by  Dr.  Thomas  Chalmers,  and  they 
were  followed  by  over  400  ministers  and  a  still  larger  num- 
ber of  elders.  They  were  received  by  the  people  ontside 
the  church  with  an  irrepressible  cheer,  and  as  the  crowd 
fell  back  on  either  side  to  allow  them  to  pass  ont,  they 
spontaneously,  though  without  any  previous  arrangement, 
fell  into  a  line  three  abreast,  and  thus  made  their  way  to 
the  largo  hall  at  Cannonmills  which  bad  bees  prepared  for 
their  reception.  Dr.  Chalmers  was  elected  the  firat  mod- 
erator of  the  Free  Assembly,  and  the  Secession  was  com- 
pleted by  the  subscription  of  the  act  of  separation  and  dis- 
ruption. Four  hnndred  and  seventy  ministers  thus  aban- 
doned the  Church  of  Scotland  as  by  law  established,  re- 
nouncing all  rights  and  emoluments  in  that  Church.  A 
yearly  revenue  of  more  than  £100,000  sterling  was  vol- 
untarily relinquished.  We  can  quite  understand  how  the 
fire  of  a  holy  enthusiasm  would  glitter  in  many  an  eye 
as  they  witnessed  this  example  of  the  supremacy  of  con- 
Bcienoe  amid  many  temptations  to  oompromise  with  the 
civil  authorities.  One  great  service  which  the  disraption 
rendered  to  the  common  eanse  of  Christianity  was  the  tes- 
timony that  it  bore  to  the  existeoee  and  power  of  a  sdf- 
saorificing  attachment  to  the  cause  of  Christian  truth. 
Here  was  a  company  of  nearly  iOO  ministers  who,  rather 
than  do  what  they  believed  would  be  hurtful  to  religion, 
resigned  their  secnre  emoluments  and  threw  themselves  and 
their  families  upon  the  providenee  of  Ood.  The  deed  took 
many  by  surprise,  and  closed  many  a  lip  that  had  aneer- 
ingly  proclaimed  that  the  ministers  would  cling  to  their 
manses  and  stipends.  It  filled  every  generous  mind,  evai7 
lover  of  the  noble  and  haroio  in  every  land,  with  a  glow  of 
admiration.  Whatever  opinion  men  held  of  the  merits  of 
the  previous  controversy,  the  disruption  itself  made  a  deep 
and  broad  impression  that  the  saorifiee  it  involved  was 
made  at  the  shrine  of  oonscienee.  Nor  was  it  done  in  the 
heat  of  a  momentary  impulse.  It  was  reached  by  slow  and 
well-measured  steps  calmly  and  deliberately  taken,  and  the 
truest  honor  is  due  to  the  men  who  thus  rose  at  the  call  of 
duty  above  all  personal,  all  earthly  considerations. 

It  is  neeessary  to  notice  that  the  Free  Chureh  thus  con- 
stituted held  strongly  to  the  prinsiple  of  a  religious  estab- 
lishment. The  testimony  of  the  Churoh  of  Scotland  has 
always  been  that  Christ  is  not  only  Head  over  the  Chureh, 
but  also  Head  over  nations  and  states  as  such ;  and  it  was 
held  by  the  leaders  of  the  Free  Churoh  movement,  and 
especially  by  Dr.  Chalmers  and  Hugh  MiUer  (who  as  editor 
of  the  Edinburgh  Witnm  did  much  to  prepare  the  people 
for  the  disruption),  that  this  doctrine  of^  Christ's  headship 
involved  the  duty  of  the  civil  magistrate  to  support  the 
Church  of  Christ  in  the  land  over  which  he  rules. 

The  distinctive  prinoiples  of  the  Free  Church  may  be 
summed  up  under  two  heads  :  (1)  The  right  of  those  who 
are  members  of  the  Churoh,  and  in  full  communion  with 
her,  to  have  the  uncontrolled  power  of  choosing  their  oirn 
pastors.  At  the  beginning  of  the  oonSiet  it  was  simply 
asked  that  no  pastor  should  be  intruded  by  a  patron  or  by 
a  Churoh  court  upon  an  unwilling  people,  but  as  the  battle 
went  steadily  on  this  claim  was  intensified,  and  the  abolition 
of  patronage  was  demanded  as  a  right.  The  right  of  a  call 
in  some  form  or  other  has  always  been  claimed  by  the  Church 
of  Scotland  for  the  people.  It  is  not  neeessary  to  review 
the  facts  on  this  subject ;  the  only  question  is  as  to  whether 
an  Established  Churoh,  having  no  power  but  what  the  st«.to 
has  conferred  on  it,  is  not  bound  to  aoquiesoe  in  the  legia- 
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lation  of  the  aUte  and  the  decUiona  of  the  oivil  ooorta. 
The  CUim  of  Rights  maintaioa  that  the  reitontion  of  pat- 
ronage by  the  act  of  Queen  Anne  wai  a  breaoh  of  eontract 
K  ratified  in  the  treaty  of  anion ;  bat  it  waa  held,  on  the 
other  hand,  that  the  Establishment  ia  not  fonnded  on  oon- 
traat  at  all,  inasmuoh  as  the  legislature  of  one  period  ean- 
not  be  bound  by  the  aots  of  their  predeoeasors.  That  the 
eoastitution  of  the  Church  of  Scotland  inroWea  the  right 
of  eongregationa  to  elect  their  ministera  cannot  be  doubted, 
and  «re  find  that  after  the  dnst  of  the  oonSict  had  cleared 
away  the  Church  of  Scotland  once  more,  nnder  the  leader- 
ship of  such  men  as  the  late  Dr.  MoLeod  and  Dr.  Caird, 
eontlnoed  to  claim  for  the  people  this  right  of  electing  their 
ministers.  (2)  The  second  great  principle  aaserted  by  the 
free  Cbaroh  was  the  right  of  the  Charah  through  its  eonrtt 
and  under  Christ,  and  in  accordance  with  the  word  of  Clod, 
to  regulate  all  purely  spiritual  and  eoelesiastioal  affairs. 
The  BTangelieal  party  in  the  Church  of  Bootland  main* 
talned  that  in  matters  so  purely  spiritual  as  the  exercise 
of  dissipline  orer  their  own  members  and  offloe-bearers 
they  coBld  not  be  interfered  with  by  the  eiril  oonrts.  They 
were  <jaita  willing  that  the  oiril  oourts  should  assume  the 
direetioa  of  the  eiril  or  peonniary  interests  of  their  mem- 
ben,  but  when  the  eourt  of  session  reviewed  and  rerersad, 
declared  null  aad  roid,  the  ordinations,  suspensions,  and 
depositions  which  the  Church  coorts  had  pronounced  and 
ratited — when  it  prohibited  ministers  whom  the  Church 
courts  had  appoint«d  to  preach  in  a:)rtain  districts  from 
exercising  within  these  districts  any  function  of  their  min- 
istry— it  was  felt  that  the  Church  was  stripped  of  her  inde- 
pendence, and  the  doctrine  of  Christ's  headship  orer  the 
Church  thruat  aside.  The  appeal  to  the  British  Parliament 
I  to  sustain  the  Church's  claim  to  a  separate  and  exolusire 
jurisjietioa  in  things  spiritual  and  ecclesiastical  was  re- 
jested  ;  and  now  it  was  left  for  those  who  contended  for 
the  Churah's  freedom  and  inde|>endenee  either  to  surrender 
the  libertict  and  pririleges  whioh  they  regarded  as  in  har- 
mony with  all  the  principle*  and  statutes  upon  which  the 
Kirk  of  Scotland  was  established ;  or  to  disotMy  the  law  as 
now  declared  and  to  submit  to  whatever  penalties  might 
be  inflietad ;  or  to  quit  the  Sstabliahment,  and  so  reliere 
themselves  from  legal  obligations  which  they  could  not 
eonsoientiously  disoharge.  At  once  they  choee  the  latter 
as  the  only  open  and  honorable  oourse  far  them  to  take, 
and  rather  than  saarlflce  the  spiritual  independence  of  the 
Charah,  they  paid  the  forfeit  of  their  lirings. 

When  the  Free  Church  was  thus  constitalwd  a  great  work 
was  before  iL  Ohurches  had  to  bo  ereated,  prorision  made 
for  the  support  of  the  ministry,  a  college  to  be  organised 
and  sustained,  and  missionary  operations  to  be  carried  on. 
So  muoh  energy  and  seal  were  pat  forth  that  within  three 
yean  and  a  half  after  the  disruption  orer  $2,000,000  had 
bsen  expended  ou  churches  and  ■»««^"«««,  and  S350,000  had 
been  obtained  for  educational  purposes.  In  its  subsequent 
history  the  Frei  Church  haa  afforded  the  noblest  demon- 
stration of  the  power  of  a  Christian  Church  to  maintain 
an  educated  ministry,  and  at  the  same  time  to  prosecute 
missionary  and  other  tmnevolent  enterprises  with  increas- 
ing liberality.  The  Free  Chursh  annually  raises  orer 
SMO,OM  for  the  sustentation  fund,  and  through  its  agenoy 
the  ministen  in  the  poorest  parishes  receive  adequate  sup- 
port. Neariy  all  the  foreign  missionaries  connected  with 
the  Bstablished  Ohanh  took  part  with  the  Free  Ohurah, 
and  on  this  Ohnrah,  eren  amid  its  own  early  struggles,  the 
support  of  these -missions  derolved.  It  has  missions  in 
India,  in  Bastem  Burope,  in  Aaia  Minor,  and  in  Africa ; 
It  has  contributed  largely  to  the  erangellsation  of  the 
eolonies,  especially  Canada  and  Australia;  and  it  makes 
grants  from  year  to  year  to  ernugelical  sooietiea  on  the  con- 
tiaent  of  Burope.  Free  Chursh  schools  bare  been  establish- 
ed through  Scotland,  and  there  are  three  theological  col- 
lages sustained  with  eflleiency.  Whaterer  may  be  said  of 
the  principles  maintained  by  the  Free  Church,  there  can  be 
only  one  estimate  of  the  character  and  worth  of  the  out- 
going ministers,  and  of  the  zeal  and  liberality  and  suseees 
irith  which  that  Chureh  has  so  fiar  prosaoutcd  its  work. 

Oatio  Inolii. 

Free  Cities,  or,  as  they  genenlly  were  called  during 
the  Middle  Ages,  Imperial  Cities,  were  those  Oerman 
townr  which  governed  themselves  by  elected  magistrates, 
and  formed  independent  commnnities,  subject  only  to  the 
emperor.  They  were  a  natural  creation  of  the  unsettled 
state  in  which  society  found  itself  early  in  the  Middle 
Ages,  and  which  made  it  necessary  for  the  most  peaceful 
industry  and  commerce  to  wear  helmet  and  sword  and  pro- 
tect themselves  by  walls  and  towen  against  the  robberiee 
of  the  knights.  And  they  obtained  their  pririleges  from 
the  emperor  on  acooont  of  the  support  they  were  capable 
of  giving  him  In  his  qnarrels  with  the  nobility  and  clergy. 
Under  the  altered  circumstances  which  modem  society  pre- 
sents these  free  cities  became  first  a  curiosity  and  than  a 


nuisance,  and  most  of  them  were  incorporated  into  neigh- 
boring states.  In  1866,  Frankfort-on-the-Main  was  annexed 
to  Prussia,  and  Hamburg,  LUbeck,  and  Bremen,  which  in 
the  same  year  became  members  of  the  North  German  Con- 
federation, are  now  the  only  free  cities  left.  (See  Hakbi 
Towns.) 

Free  Congregatioas  [Oer.  Frme  Oemeindm'],  an  as- 
sociation of  Qerman  Rationalists  who  were  originally  called 
"Protestant  Friends."  At  first  many  of  tbem  professed  to 
be  Christiana,  but  now  they  reject  the  doctrine  of  n  mirao- 
nlous  revelation,  and  generally  that  of  a  personal  Deity. 
They  have  been  subjected  in  Oermony  to  very  oppressive 
laws;  nevertheless,  they  had  in  186S  in  Qermany  121  con- 
gregations, with  25,000  members,  besides  at  least  fire  Oer- 
man  congregations  in  the  U.  S. 

Freed'man  [Lat  liherliu,  liberHniui],  in  ancient  Rome 
a  free  man  who  had  been  a  slave.  Slaves  liberated  by  cer- 
tain forms,  or  owned  with  certain  conditions  before  libera- 
tion, or  over  thirty  yean  old  at  the  time  of  acquiring  free- 
dom, became  not  only  freedmen,  bat  Roman  citizens; 
others  belonged  to  the  class  Latini;  still  othen  (dtditieii) 
had  no  recognized  political  existence.  The  descendants 
of  freedmen  were  free,  but  even  when  citiaens  they  did  not 
have  the  rights  of  the  gens. 

Freedmen'g  Bnrean.  Tntroducton/. — PnlimiBarj 
to  the  establishment  of  the  bureau  officially  known  as  the 
"  Bureau  of  Refugees,  Freedmen,  and  Abandoned  Lands," 
new  problems  were  pressed  upon  the  attention  of  the 
American  people  by  results  flowing  directly  from  the  great 
war  of  1861-65.  Between  four  and  five  taillions  of  people 
were  suddenly  set  free  from  chattel  sisvery ;  a  large  class 
also  of  the  poor  white  population  of  the  Southern  States 
were  disturbed,  and  sought  refuge  and  supplies  for  their  ne- 
oessities  in  the  cities  and  villages.  The  pauper  class  hod 
become  so  much  increased  from  the  late  slaves  and  the 
whites  in  1865  that  at  one  time  the  army  alone  was  feeding 
upwards  of  140,000  of  such  dependants.  Society  in  the 
South  at  the  close  of  the  war  was  completely  broken  up. 
The  questions  at  that  time  discussed  in  Congress  were  such 
as  these :  «  What  shall  be  done  with  the  South  T  what  shall 
be  done  with  the  negro  ?  what  shall  be  done  in  the  work  of 
reoonatrnction  as  a  stepping-stone  to  political  existence,  to 
political  equality  7" 

After  lengthy  disonsston  the  object  was  effected  by  the 
passage  of  what  is  popularly  known  as  the  "  Freedmen's 
Bureau  Aet,"  establishing  a  bureau  in  the  war  department ; 
the  act  was  approved  Mar.  3,  1865.  To  this  bureau  were 
eommitted  the  supervision  and  management  of  abandoned 
lands,  and  the  control  of  all  subjects  relating  to  refugees 
and  freedmen  from  any  district  of  country  within  the  ter- 
ritory embraeed  in  the  opentions  of  the  army,  nnder  rules 
and  regulations  prescribed  by  the  head  of  the  boreaa  and 
approved  by  the  President.  The  bureau  was  to  be  under 
the  "management  and  control  of  a  cttmmiuioner  to  be  ap- 
pointed by  the  President,  by  and  with  the  advice  and  con- 
sent of  the  Senate."  Yet  a  clanse  of  the  act  permitted  the 
detail  of  all  officials  from  the  army,  provided  there  should 
be  no  increase  of  pay  or  allowances  to  those  so  detailed. 
The  original  act  or  Congress  would  seem  to  confer  powen 
soiBciently  broad,  yet  subsequently  the  work  of  the  Dureau 
was  enlarged  to  embrace  "  the  supervision  and  eare  of  all 
loyal  refugees  and  freedmen,  so  far  as  the  some  shall  be 
necessary  to  enable  them  as  speedily  as  practicable  to  be- 
oorae  self-supporting  citizens  of  the  U.  S.,  and  to  aid  them 
in  making  toe  freedom  conferred  by  proelamation  of  the 
comraander-tn-ehief,  by  emancipation  under  the  laws  of 
States,  and  by  constitutional  amendment  available  and 
beneSeial  to  the  pnblio." 

In  foot,  until  tne  subsequent  aots  of  reoonstrnction  had 
been  passed  and  put  into  active  operation  this  bureau  had 
in  its  hands  pretty  much  the  entire  machinery  of  govern- 
ment and  responsibility  so  far  as  the  classes  named  in  the 
act  were  concerned.  How  the  powers  conferred  were  used 
will  appear  to  some  extent  in  the  following  brief  sketch  of 
the  operations  of  the  bureau. 

n«  Comsiwrnoner. — In  speaking  of  the  commissioner 
selected  to  perform  the  administrative  duties  a  congres- 
sional investigating  committee  in  1870  introduce  what  they 
have  to  say  by  showing  something  of  the  anticipated  scope 
and  purpose  of  the  bnreau.  They  quote  from  the  solicitor 
of  the  war  department  substantially  as  follows :  "  The  work 
laid  out  for  the  bureaa  of  emancipation  is  of  immense  mag- 
nitude. Two  and  a  half  millions  of  wards  driven  from 
their  aoeustomed  shelter  by  the  sharp  catastrophes  of  war, 
landless,  houselees,  homeless,  appeal  to  the  government  to 
guard  and  save  them.  From  tncir  earliest  years  deprived 
of  the  light  of  knowledge,  they  are  children  able  as  yet  to 
see  only  the  star  of  freedom.  Tbey  feel  with  hope  and  con- 
fidence that  the  flag  whioh  brings  to  them  liberty  will 
spread  over  them  the  mantle  of  its  protection.    In  the  heart 
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of  this  great  people  every  pulastion  throbs  for  freedom. 
The  initineti  of  national  honor  will  allow  no  faltering  and 
no  failure  in  oar  duty  to  the  oppressed  freedmen,  who  stand 
shonldor  to  shoulder  in  this  struggle  for  our  country's 
safety  and  renown.  The  plan  proposed  in  this  bill  is  for 
the  organisation  of  a  bureau  in  the  war  department.  Per- 
haps this  is  the  best  means  of  oommenoing  the  great  work, 
but  I  think  the  time  will  soon  come,  if  it  has  not  already 
arrived,  when  the  duties  of  this  bureau  will  require  the 
powers  and  merit  the  dignity  of  a  separate  executive  de- 
partment. There  are  several  subjects  which  might  be  ad- 
vantageously grouped  together,  and  ought  to  be  placed 
under  the  management  of  one  controlling  mind.  Among 
them  are  the  following :  1,  taking  possession,  on  behalf  of 
the  U.  S.,  of  all  real  estate  abandoned  by  its  owners ;  2, 
taking  possession  of  all  real  estate  forfeited  to  the  U.  S.  to 
bo  sold  for  taxes,  whether  bought  in  by  order  of  the  Presi- 
dent of  the  U.  S.  or  sold  to  settlers  and  others ;  3,  taking 
possession  of  all  lands  confiscated  to  the  U.  8. ;  i,  taking 
possession  of  all  personal  property  of  the  enemy  dereliot, 
abandoned,  or  captured,  except  prises  at  sea;  5,  taking 
oare  of,  and  making  provision  for,  all  persons  now  freed  or 
hereafter  to  be  freed  under  any  laws  of  the  U.  S.  or  procla- 
mations of  the  President  or  acts  of  manumission ;  6,  taking 
oars  of  all  colored  men  in  the  rebellioas  distriots  who  were 
free  before  the  war,  and  of  all  fugitiVM  thereto  from  loyal 
States ;  7,  ail  legal  proceedings  for  the  oonfiseation  of  prop- 
arty  in  the  courts,  the  U.  8.  attorneys  or  special  attorney 
to  act  under  orders  of  the  new  department  so  far  as  respects 
these  proeeedings ;  8,  the  administration  of  all  laws,  rules, 
and  regulations  relating  to  the  migration  of  colored  peo- 
ple; S,  and  of  laws  relating  to  the  compensation,  if  any, 
whioh  the  government  may  hereafter  give  to  aid  loyal 
States  in  emancipating  slaves ;  10,  all  other  matters  relating 
to  the  emancipation  and  its  processes,  its  rules  and  reguli^ 
tions,  etc.,  and  the  proteotioD  of  the  interests  of  the  colored 
men  on  one  hand  and  the  U.  S.  on  the  other. 

"  These  subjects  are  intimately  connected  together.  They 
would  require  genius  and  active  energy  of  the  most  power- 
ful executive  talent.  The  secretary  of  war  and  of  the  treas- 
ury are  already  so  overwhelmed  with  labor  and  responsi- 
bility that  it  is  ungenerous  to  demand  of  either  of  them  to 
assume  this  bereulean  task.  The  labors  of  this  emanci- 
pation department  will  be  unsurpassed  by  those  of  any 
other  executive  minister.  Its  importance  to  the  ultimate 
issue  of  the  war,  to  the  reputation  of  our  country  abroad, 
to  the  moral  character  of  our  people  in  the  Southern  States, 
to  the  treasury,  to  the  soldier,  and  to  the  industrial  inter- 
ests of  this  great  nation,  can  hardly  be  overestimated. 
Whoever  is  competent  to  fill  the  ofiioe  of  secretary  of  eman- 
cipation should  nave  a  seat  in  the  cabinet." 

CommtMi'oner.  —  Oen.  Howard  was  appointed  commis- 
sioner May  12,  1865,  and  immediately  commenced  the  or- 
ganisation of  his  bureau. 

AtiittatU  Commiuionen. — The  assistant  commissioners 
soon  appointed  or  detailed  from  the  army  were — Col.  0, 
Brown  for  Va.,  head-quarters,  Richmond,  Va. ;  Col.  E.  Whit- 
tlesey, for  N.  C,  head-qnarters,  Raleigh,  N.  C. ;  Gon.  R. 
Saxton  for  8.  C,  Ga.,  and  Fla.,  head-quarters,  Beaufort, 
8.  C;  Col.  T.  W.  Osbom  for  Ala.,  head-qnarters,  Habile, 
Ala.;  Chaplain  T.W.Conway  for  La., head-quarters,  New 
Orleans,  La. ;  Col.  Samuel  Thomas  for  Hiss.,  head-quarters, 
Yicksburg,  Miss. ;  Gen.  C.  B.  risk  for  Ky.  and  Tenn., 
head-quarters,  Nashville,  Tenn. ;  Gen.  J.  W.  Spragno  for 
Mo.  and  Ark.,  head-quarters,  8t.  Louis,  Mo.;  Col.  Jno. 
Eaton,  Jr.,  for  a  dUtriot  near  Washington,  head-qnarters, 
Distriet  of  Colombia.  The  ensuing  September  a  few 
changes  were  made :  Gen.  Saxton's  district  was  reduced  to 
South  Carolina  and  Georgia,  head-qnarters  at  Charleston, 
8.  C. ;  Gen.  Davis  Tillson  took  Georgia  as  sab-assistant  for 
a  time:  he  was  soon  made  a  full  assistant,  reporting  di- 
restly  to  Washington ;  Gen.  Wager  Swayne  was  assigned 
to  Alabama,  and  Col.  T.  W.  Osbom  to  Florida;  Texas 
meanwhile  had  been  opened  to  na,  and  Geo.  E.  U.  Gregory 
assigned,  with  head-quarters  at  Galveston,  Tex.  These  as- 
sistants were,  many  of  them,  replaced  by  others  for  various 
causes.  For  example,  Gon.  J.  M.  Bchofield  and  Gen.  A.  H. 
Terry  had  Virginia  in  snooassion ;  Gen.  N.  A.  Miles  and 
Col.  J.  V.  Bomford,  North  Carolina ;  Gen.  B.  K.  Seott, 
South  Carolina ;  Gen.  C.  C.  Sibley  and  Col.  J.  R.  Lewis, 
Georgia ;  Gen.  Wm.  P.  Carlin,  Tennessee ;  Gen.  J.  C.  Davis 
and  Gen.  S.  Burbank.  succeeding  each  other  in  Kentucky ; 
Gen.  C.  H.  Howard,  District  of  Columbia,  including  in  bis 
distriet  parts  of  Virginia.  West  Virginia,  Maryland,  and 
Delaware ;  Gens.  A.  Baird,  J.  H.  Mower,  Col.  W.  H.  Wood, 
and  Gen.  R.  C.  Buchanan,  Louisiana;  Gon.  C.  II.  Smith, 
Arkansas;  Gens.  Chas.  Griffin,  J.  B.  Kiddoo,  and  J.  J. 
Reynold,  Texas ;  Oen.  B.  M.  Gregory  was  transferred  to 
Maryland,  and  Gen.  E.  Whittlesey  to  Washington. 

Sub-Aniilanit. — Each  assistant  commissioner's  district 
was  divided  into  a  number  of  snb-distriots,  and  a  (nb-as- 


sistant  assigned  to  each.  For  the  most  part  an  army  offloer, 
or  a  volunteer  ofScer  "  retained  in  service  "  by  speoial  aot 
of  Congress,  oecupied  this  position.  In  addition  to  thee* 
officials  there  was  in  eaoh  State,  besides  the  ordinary  staff 
of  an  officer  commanding  a  district,  a  tuperifUauieni  of 
edueation. 

Where  Located. — Perhaps  the  briefest  possible  method 
of  giving  any  sort  of  view  of  the  organisation  and  mag- 
nitude of  the  work  of  the  Fnadmen's  Bareaa  is  to  take  up 
in  snoeessioD  eaoh  branch  of  the  oommissioner's  home  office 
and  explain  its  operations.  This  office  was  first  located  in 
Washington  in  a  large  dwelling-house  at  the  eomer  of  I 
and  I9th  streets,  Wubington,  D.  C.  After  a  time  a  build- 
ing nearly  opposite  was  added  for  the  assistant  commis- 
sioner of  the  district  and  oontiguous  territory.  Subse- 
quently, after  the  erection  of  the  Howard  University,  the 
bureau  was  moved  into  the  main  building  of  that  institution, 
renting  suoh  portions  of  it  as  eould  be  spared  from  the  oas 
of  students. 

Adjatanft  DivitUm. — The  organization  grew  up  rapidly 
from  the  different  kinds  of  work  presented  in  the  operations 
immediately  rendered  necessary.  First,  an  immense  bundle 
of  reports  and  communications  was  put  into  the  hands  of 
the  commissioner  by  Mr.  Stanton,  then  secretary  of  war. 
It  was  plain  that  the  necessary  correspondence  would  in- 
crease. Natarally  assimilating  all  matters  to  the  rales  of 
the  war  department,  an  adntmtfe  dim*i<m  waa  instituted, 
with  all  the  neoessary  clerks,  books,  and  papers.  To  this 
division  was  assigned  first  Lt.-Col.  Saml.  L.  Taggart,  then 
Col.  J.  8.  Fullerton.  He  was  sueoeeded  by  Gen.  Max  Wood- 
hull ;  the  latter  by  Cols.  Samuel  Thomas  and  A.  P.  Ketchum, 
followed  by  Gen.  E.  Whittleaey. 

Q«arternuuter't  Dintion. — Official  and  privato  letters 
began  to  multiply  from  all  quarters.  Disorganisation  of 
society  was  having  its  necessary  fruits  in  destitution,  erowd- 
ing  of  people  into  the  cities,  and  siekness.  To  meet  the 
destitution  in  food  and  clothing  that  the  army  had  been 
temporarily  supplying  to  some  140,000  dependants,  the 
qxiaTt»matet'e  aivieion  was  established,  the  offleer  in  oharge 
doing  really  the  ordinary  duty  of  both  eommissary  and 
quartermaster.  Lt.-Col.  Geo.  W.  Ballooh  of  the  commis- 
sary department  first  oonduoted  this  branch,  but  after  his 
services  were  needed  elsewhere.  Gen.  H.  M.  Whittlesey  was 
detailed.  The  latter,  after  some  four  years'  servioe,  was 
succeeded  by  Msj.  1.  M.  Brown.  This  branch  took  the 
charge  of  all  clothing  reoeived  and  sent,  of  all  school-build- 
ings to  be  rented,  constrneted,  or  finally  disposed  of,  and 
generally  of  the  issuance  of  supplies  of  all  kinds  to  th* 
destitute. 

Special  Commiuan  Divinon. — When  a  severe  famine 
took  plaoe,  ranging  along  tho  Southern  coast  in  Mar.,  18ft7, 
and  a  special  appropriation  was  made  by  Congress  for  all 
classes  of  starving  people,  a  separate  division  was  made 
under  Gen.  E.  Whittlesey.  It  met  the  temporary  necessity, 
and  was  then  closed. 

Medical  Branch. — The  sickness  was  so  extensive,  and 
the  number  of  orphan  children  and  aged  infirm  people  so 
great,  that  a  medical  branoh  was  early  organized,  and  these 
several  classes  put  nnder  its  supervision.  Dr.  Caleb  W. 
Homer  started  the  division,  and  was  followed  successively 
by  Dr.  L.  A.  Edwards,  U.  S.  A.,  and  Dr.  Robert  Reybnin. 

Land  and  Claim  Diviiion. — Hi^.  Wm.  Fowler  (succeeded 
by  Oen.  A.  P.  Howe  and  Mr.  Wm.  P.  Drew)  took  charge  of 
the  "  abandoned  land  "  division.  The  abandoned  property 
that  came  under  the  supervision  of  the  bureau  was  upwards 
of  800,000  acres  of  lands,  beside*  SS73  town-lots.  The 
work  in  this  division  conformed  to  the  ehanging  policy  of 
the  government  in  the  South,  where  the  property  was 
situated.  A  portion  served  the  purpose  of  revenue  for  a 
time.  A  eareful  record  was  taken,  plans  were  entered 
upon  for  the  settlement  of  freedmen,  and  afterward  modi- 
fied or  abandoned.  Finally,  all  or  nearly  all  was  restored 
to  the  former  owners.  Gen.  Howard's  report  of  Deo.,  186S, 
recommends  as  conditions  of  pardon  extended  to  certain 
of  these — "  1st,  That  the  land-owner  agree  to  set  apart  and 
grant  tittle,  in  fee-simple,  to  each  head  of  family  of  his  for- 
mer slaves  a  homestead  varying  in  extent  from  fire  to  ten 
acres,  to  be  scoured  against  alienation  during  the  lifetime 
of  the  grantee.  2d,  That  others  be  like  conditioned  accord- 
ing to  their  circumstances,  to  be  determined  by  a  commit- 
tee appointed  by  the  President."  This  method  was  not 
adopted  by  President  Johnson,  who  had  already  become 
reooneiled  and  friendly  to  those  he  was  ostensibly  pardon- 
ing. The  commissioner,  speaking  of  this  plan  of  restora- 
tion, says :  "  The  ooceriainty  of  the  tenure  of  tho  bureau 
over  property,  whioh  is  the  result  of  the  policy  of  restora- 
tion adopted,  boa  rendered  the  division  and  assignment  of 
land  to  refugees  and  freedmen  impracticable."  The  bureau 
sided  quite  extensively  in  attempting  the  settlement  of 
freedmen  on  the  public  lands  under  the  Homestead  law, 
but  was  never  very  successful  in   isolating  independent 


FBEEDMEN'S  BUBEAU. 


813 


funiliea  of  raftigMi  or  Ar««4m<n,  u  oooun  jrith  mtaj  of 
our  Nortbam  amigruiti.  For  m,  time  the  freed  people  were 
quite  gregarioua,  choosing  rillagea  and  cities,  where  there 
were  churohea  nnd  soon  schools  springing  np,  or  seeking 
temponiy  labor  on  plantations  for  wages. 

TratuporteUion, — Speaking  of  the  subject  of  transporta- 
tion, which  belonged  to  the  qnartermaster'a  division,  the 
report  to  Congress  in  18S8  says :  "  At  the  beginning  of 
this  year  assistant  commissioners  and  planters  asked  that 
the  freedmen  be  transported  back  to  their  old  homes,  where 
they  ooold  be  employed  at  good  wages.  As  this  change 
woald  in  a  great  measure  relieve  the  government  of  their 
sapport,  it  was  thought  beat  to  grant  transportation  to 
those  either  dependent  or  likely  to  beoomo  so  immediately, 
and  by  this  means  place  them  in  the  way  of  permanently 
earing  for  themselves.  Daring  this  year  (1866)  387  refu- 
gees and  A3&2  freedmen  (men,  women,  and  children)  were 
transported  to  places  where  there  was  employment  for 
them  and  assured  support.  In  1867  this  relief  was  much 
increased,  the  nnmber  of  refugees  sent  being  77S,  and 
freed  people  11,931. 

Claim  Oimnon, — ^To  the  land  division  was  assigned, 
after  a  time,  what  was  called,  after  the  lands  had  been 
all  restored,  "the  claim  division."  This  was  organised 
to  take  up  the  work  undertaken  and  left  by  the  Sanitary 
Commission,  of  aiding  soldiers  in  the  oolleation  of  bounties, 
prise-money,  and  other  dues,  withont  ehar((e  to  them.  This 
division  applied  in  the  bnreau  to  the  colored  (soldiers,  sailors, 
and  marines)  alone.  The  number  of  suoh  claims  in  process 
of  settlement  in  Deo,,  1867,  was  over  4000,  in  1868  upwards 
of  17,000.  The  commissioner's  report  for  1869  uses  these 
signiScant  words :  "  It  is  not  possible  by  any  maohineiy  to 
furnish  absolute  seenrity  to  both  claimants  and  the  govern- 
ment against  fraud.  The  inventions  of  cnpidity  are  almost 
infinite,  and  when  no  other  scheme  is  sacoessfnl  tho  last 
resort  of  baffled  dishonesty  is  to  turn  upon  the  bureau 
agents  with  false  eharges  in  the  publie  prints  for  the  pur- 
pose of  getting  them  disgraoed  and  removed." 

School  Oivitiott, — The  sehool  division  was  organised 
very  soon  after  the  bureau  went  into  operation,  under  the 
eharge  of  Hr.  J.  W.  Alvord.  Mr.  Alvord  had  his  repre- 
sentative sohool  superintendent  in  each  State  or  district, 
who  aided  the  assistant  commissioner  of  the  State  or  dis- 
triet  in  all  educational  efforts,  and  made  frequent  and  full 
reports  to  Washington.  The  first  cironlar  touohing  upon 
this  subject  is  dated  May  19,  186fi,  and  oertifies  to  all  in- 
terested that  the  eduoational  and  moral  oondition  of  these 
people  (freedmen  and  refugees)  will  not  be  forgotten.  The 
commissioner  adds  at  the  close  of  his  instructions,  "that 
in  all  this  work  it  is  not  my  purpose  to  supersede  the 
benevolent  agencies  already  engaged  in  it,  but  to  system- 
atise and  facilitate  them."  His  theory  of  this  proper  and 
permanent  relief  to  the  mnltitndes  suddenly  come  to  the 
responsibility  of  earing  for  themselves  and  families  was  in 
the  channel  of  public  instruction,  especially  in  the  schools. 
The  results — vii.  the  rapid  decrease  of  the  dependants,  and 
the  intelligent  apprehension  of  the  new  rights  and  privi- 
leges conferred  upon  the  freed  people— were  everywhere 
proportioned  to  the  light  and  knowledge  that  came  through 
the  schools  established. 

Tke  Teachtn. — An  extract  from  the  bureau  i«port  for 
1869,  p.  12,  gives  a  slight  insight  into  the  difficulties  met 
and  the  changes  aeoomplished :  "Too  much  praise  cannot 
be  bestowed  upon  the  nonle  band  of  Christian  teaohers  who 
have  carried  on  successfully  this  work  of  education.  Many 
of  them  have  come  from  the  very  best  circles  of  refined  and 
cultivated  society,  and  have  been  exposed  to  privations, 
hardships,  and  perils  which  would  have  discouraged  any 
who  were  not  moved  by  the  spirit  of  the  Divine  Teacher. 
To  them  belongs  the  credit,  in  great  measure,  for  all  that 
has  been  aeoomplished.  They  have  done  the  hard  work ; 
theg  have  been  tne  rank  and  file  in  the  long  fight  with  pre- 
jodiee  and  ignorance.  When  they  first  entered  the  neld 
as  teachers,  so  general  and  bitter  was  the  opposition  to  the 
ednoation  of  the  blacks  that  soaroely  one  white  family  dared 
to  weloome  them  with  hospitality.  When  they  were  in- 
snltad  and  assailed  very  few  had  the  courage  to  defend 
them,  but  their  good  condnct  finally  oveniame  pfejudiee, 
and  better  sentiments  have  gradually  grown  np  in  many 
parts  of  the  South.  Hostility  to  teaohera  and  schools  iias 
in  a  great  measure  ceased." 

Benevolent  Soeielfee. — The  burean  co-operated  with  the 
benevolent  societies  and  ehuTch  commissions  throughout 
the  country,  and  extended  its  school-work  till  it  ceased  by 
law — leaving,  besides  the  nuclei  for  common  schools,  six 
universities  quite  firmly  established,  and  upwards  of  twenty 
institutions  that  rank  as  colleges  and  normal  schools.  In 
the  argnment  of  Bdgar  Ketohnm,  Esq.,  before  the  House 
eommittee  on  education  and  labor  he  says :  "  In  the  first 
year  there  were  96,778  pnpils  reported,  and  there  were  976 
schools.     The  sohools  are  now  (in  1870)  2118,  and  the  pu- 


pils 350,000."  Thus,  the  bureau  afforded  a  beginning,  a 
nuelans,  for  the  present  extensive  system  of  edncation  in 
all  the  Southern  States. 

Bmmtg  Divieion. — The  "bouitty  division"  was  added  by 
act  of  Congress  Mar.  29,  1 867.  Mr.  Ketohnm  says  of  this : 
"The  soldiers  were  everywhere  defrauded  by  agents. 
Since  Apr.  17,  1867,  the  total  amount  of  the  bounties  paid 
to  soldiers  through  the  agency  of  the  bureau  has  beeu 
$5,831,417.89.  ...  A  part  of  the  system  is  a  full,  com- 
plets,  and  minute  record  of  each  oase,  so  that  its  history 
oan  be  easily  traoed."  The  amount  of  this  bounty  fiind 
expended  finally  reached  upwards  of  $8,000,000  before  it 
passed  into  the  hands  of  tne  army  officers  now  disburs- 
ing it. 

Financial  Ditieion. — The  general  partition  of  the  office 
which  embraced  the  payment  of  bounties  as  an  item  was 
called  the  "  financial  division."  Oeo.  W.  Ballooh,  detailed 
from  the  commissary  department  of  the  army  with  the 
rank  of  lieutenant-colonel  (afterwards  brevet  brigadier- 
general  by  promotion),  was  assigned  to  this  important 
division  in  June,  1865.  The  reeeipts  and  expenditures  in 
this  division  during  its  entire  existence  amounted  to  a  lit- 
tle more  than  $13,000,000  for  bureau  purposes  proper,  and 
upwards  of  $8,000,000  for  payment  of  bounty  and  prise- 
money  to  colored  soldiers  and  sailors,  making  the  grand 
total  upwards  of  $21,000,000.  Oen.  Ballooh  was  discharged 
in  1871.  For  a  time  Qon.  Howard  made  the  disbursements 
himself,  and  then  was  succeeded  by  MaJ.  J.  M.  Brown,  who 
continued  the  work  till  it  eh>sed.  Upon  the  question  of 
oarefSilness  and  honesty  on  the  part  of  officers  of  this  bn- 
reau many  public  and  bitter  accusations  were  made  and 
many  examinations  took  ploee.  A  special  oonrt  of  in- 
quiry was  finally  ordered  by  Congress,  which  reported,  ex- 
onerating the  officers  of  tho  bureau  fi-om  all  eharges,  and 
highly  commending  the  commissioner. 

Otneral  Work. — The  commissioner  kept  many  things  that 
had  to  be  done  by  the  bureau  under  the  immediate  control 
of  his  inspectors  and  aides.  The  chief  clerks  contemplated 
by  the  first  bureau  law  were — first,  F.  W.  Owen,  suooeeded 
by  J.  A.  Bemis,  then  in  succession  J.  B.  Littlewood,  H.  D. 
Beam,  and  J.  H.  Cook.  These  often  had,  in  addition  to 
the  charge  of  records,  inspection  duty  to  perform  during 
their  respective  terms  of  service.  The  inspectors  proper 
were  Gen.  W.  E.  Strong,  Gen.  F.  S.  Bewail,  and  J.  M. 
Langston,  E;q.  These,  with  the  aides,  Lt.-Co1s.  H.  M. 
Stinson,  Fred.  W.  Oilbreth,  Capts.  Joseph  A.  Sladen  and 
M.  C.  Wilkinson,  and  Lieut.  J.  H.  MoBlair,  went  frequently 
fVom  place  to  plaoe,  inspeoting  books  and  accounts  and  re- 
porting upon  the  condition  of  the  people  and  the  eondnct 
of  officers  and  agents.  Matters  especially  looked  into 
through  this  channel  of  activity  were,  in  addition  to  those 
already  mentioned,  "labor  questions"  (written  contracts 
and  joint  companies  were  the  stepping-stones  to  the  inde- 
pendency of  the  late  slaves).  Of  course  the  free  system 
gave  rise  to  many  complaints  and  much  friction ;  an  in- 
speotor  started  at  once  for  the  scene  of  a  serious  trouble  or 
riot,  settled  the  matter,  if  possible,  and  reported.  Out  of 
the  "labor  questions"  naturally  eame  the  questions  for 
oonrts — next  "bureau  courts  and  magistrates."  These 
were  kept  np  till  the  testimony  of  black  men  was  received 
in  the  State  and  local  courts.  It  was  first  accepted  in  Ala- 
bama by  the  strenuous  efforts  of  Gen.  Wager  Swayne,  and 
then  quickly  extended  to  other  States. 

Tke  Freedmen'e  Bankt  for  a  considerable  time  eqjoyed 
the  burean  countenance  and  aid.  "  The  attempted  system 
of  apprentieing  blacks  and  other  substitutes  for  slavery 
were  looked  into  by  the  inspeotors,  and  hindered.  For  a 
while,  too,  the  subjeot  of  the  marriage  relation  gave  rise  to 
much  perplexity.  There  were  so  very  many  who  had  been 
marri«d  several  times,  or  there  had  been  so  little  reeogni- 
tion  of  marriage  at  all  before  freedom,  that  the  diOoulties 
were  great.  Agents  saw  to  it  that  the  marriage  ceremony 
was  performed  and  a  carefUl  reoord  kept.  In  fact,  soaroely 
any  subject  that  has  to  lie  l^islated  upon  in  oivil  society 
failed  at  one  time  or  other  to  demand  the  aetion  of  this  sin- 
gular burean.  In  time  bureau  courts  gave  place  to  others 
— bureau  oontraots  and  bureau  marriages  to  local  and  eler- 
ioal.  The  pauper  class  was  gradually  transferred ;  the  asy- 
lums and  hospitals  one  after  another  assumed  by  societies 
or  towns ;  questions  of  land-titles  closed ;  in  brief,  all  ope- 
rations were  purposely  reduced  and  transmuted  into  the 
common  system  of  government  in  this  country.  The  last, 
things  of  importance  given  up  were  the  sohools,  one  asy- 
lum at  Washington,  and  the  payment  of  bounty. 

The  burean  has  been  called  a  political  machine.  This  is 
somewhat  true :  it  fitted,  or  helped  vastly  to  do  so,  the  half 
oitisen  looking  to  full  rights  and  reapoasibilities.  Mr.  J.  M. 
Langston,  identified  by  birth  with  the  black  man,  spoke 
earnestly  and  constantly  as  the  commissioner  sent  him  out, 
urging  schools  and  churches,  promoting  education,  moral- 
ity, economy,  endurance,  and  independence;  and  though 
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there  may  not  hare  been  any  diraot  initmotion  to  him  and 
to  the  other  innieoton  and  aidei  to  make  poUtieal  oonrerti 
to  the  party  of  freedom  and  progresa,  yet  donbtlea*  the  pos- 
itive eneot  was  just  thia ;  40  that  to  the  bureau,  ita  sohoola, 
teaohera,  agents,  and  inapeotora  was  due  in  some  measure 
the  strong  bias  of  the  colored  voters  in  favor  of  the  Bepnb- 
lioan  party.  The  bureau  waa  abnormal — a  machine  to  re- 
lieve the  ahoolc  when  passing  over  the  rough  transition 
roadway.  Its  work,  in  its  mistakes  and  in  its  suooesses,  is 
now  a  subjeot  of  history.  0.  0.  Howabd. 

Free'dom,  tp.  of  Polk  eo.,  Ark.    Pop.  3&7. 

Freedom,  tp.  of  Carroll  eo.,  III.    Pop.  811. 

Freedom,  poat-tp.  of  La  Salle  00.,  HI.    Pop.  1262. 

Freedom,  tp.  of  Palo  Alto  00.,  la.    Pop.  161. 

Freedomt  poat-tp.  of  Boorbon  00.,  Kao.    Pop.  BIS. 

Freedom,  poat-tp.  of  Waldo  00.,  Me.    Pop.  716. 

Freedom,  poat-tp.  of  Carroll  00.,  Md.    Pop.  3008. 

Freedom,  tp.  of  Washtenaw  00.,  Mich.    Pop.  1261. 

Freedom,  tp.  of  Waseca  00.,  Minn.    Pop.  832. 

Freedom,  post-tp.  of  La  Fayette  oo.,  Mo.    Pop.  2660. 

Freedom,  tp.  and  poat-r.  of  Carroll  co.,  N.  H.,  70 
miles  N.  E.  of  Concord.  It  has  a  savings  bank,  and  man- 
nfaotures  of  leather,  lumber,  and  brioks.     Pop.  of  tp.  737. 

Freedom,  tp.  of  Cattaraugus  eo.,  K.  T.,  has  quarries 
of  good  building-stone.     Pop.  1371. 

Freedom,  tp.  of  Henry  eo.,  0.    Pop.  812. 

Freedom,  post-tp.  of  Portage  00.,  0.,  on  Ik*  Atlantio 
and  Oreat  Western  R.  B.     Pop.  781. 

Freedom,  tp.  of  Wood  00.,  0.    Pop.  1089. 

Freedom,  tp.  of  Adams  co..  Pa.    Pop.  449. 

Freedom,  post-v.  of  Beaver  00.,  Pa.,  on  the  Ohio  Biver 
and  the  Pittsburg  Fort  Wayne  and  Chicago  B.  B.,  3  miles 
E.  of  Bearar. 

Freedom,  tp.  of  Blair  00.,  Pa.    Pop.  1030. 

Freedom,  post-tp.  of  Outagamie  00.,  Wis.    Pop.  1330. 

Freedom,  tp.  of  Sauk  co..  Wis.    Pop.  778. 

Free'hold,  an  estate  of  inheritance  or  for  life  In  real 
property.  It  was  in  ancient  times  termed  a  frank-tene- 
ment (a  word  having  the  same  meaning  as  "  freehold "), 
and  denoted  an  estate  held  by  a  fVeeman  independently  of 
the  mere  will  of  the  feudal  lord.  It  Indndes  those  estates 
to  whioh  the  mode  of  oonreyanoe  by  feoffment  with  livery 
of  seisin  was,  in  the  early  common  law,  exclusively  appro- 

Sriate,  and  thia  charaoteriatic  waa  once  used  as  a  means  of 
efining  ita  extent  of  application ;  but  since  the  abolition 
of  feoffment  such  a  mode  of  description  is  no  longer  poa- 
sible.  (See  FBOPFXEifT.)  But  thongh  the  ceremony  of 
livery  of  seisin  no  longer  exists,  the  term  "seisin"  has 
■till  been  retained  as  applicable  to  freehold  interests  alone, 
while  all  inferior  estates  are  said  to  exist  only  in  "  poaaea- 
lion."  An  estate  of  freehold  may  be  either  corporeal,  as 
in  land,  or  incorporeal,  as  in  rents  or  franchiaea.  Frce- 
holda  of  inheritance  are  fees  simple  (see  Fee)  and  foes  tail, 
(See  Ehtail.)  Freeholds  not  of  inheritance  are  life  estates, 
which  are  either  eaiiven(toiia{  or  legal.  Those  whioh  are  con- 
ventional may  be  either  (1)  for  one's  own  life,  (2)  for  the 
life  of  another,  or  (3)  for  aome  indefinite  period,  whioh  may 
possibly  last  during  the  period  of  one  s  life.  Legal  life 
estates  are  (1)  curtesy,  (2)  dower,  and  (3)  jointut*.  (See 
Estate  fob  Life,  Doweb,  Joi:«TnRE.) 

OEoaaE  Chase.    Bevised  bt  T.  W.  Dwiasr. 

Freehold,  a  post-v.  and  tp.,  cap.  of  Monmouth  00., 
N.  J.,  ii  24  miles  E.  of  Trenton  and  16  miles  W.  of  Long 
Branch,  and  is  the  E.  terminus  of  the  Freehold  and  James- 
burg  B.  B.,  whioh  here  joina  the  line  of  railroad  to  Long 
Branch  and  Sqnam  Village  on  the  aea-ahore.  It  haa  6 
ohnrchea,  2  large  boarding-achools,  3  public  schools,  2  weekly 
newspapers,  2  national  banks,  1  iron-foundry,  1  ma«hin». 
shop  and  planing-mill,  4  hotels,  a  number  of  large  stores, 
the  osnal  nnmber  of  meohanics'  shops,  and  is  lighted  with 
gas.  In  1778  it  was  the  bead-qnarters  of  the  British  anny 
daring  the  battle  of  Monmontb,  whioh  was  fongbt  in  the 
immediate  rioinity.  It  is  in  the  centre  of  a  rich  agrienl- 
tnral  diatriet.    Pop.  of  tp.  4231. 

Jakes  S.  Yard,  Ed.  "  MomiotrTR  Jodrhal." 

Freehold,  post-tp.  of  Warren  00.,  Pa.,  on  the  Atlantic 
and  Great  Weatom  B.  B.     Pop.  1316. 

Free'man,  a  man  who  is  not  a  alave,  or,  in  a  narrower 
sense,  a  citizen  or  burgess  who  has  certain  specified  rights. 
In  ancient  Bome  freemen  (liberi)  were  of  two  classes — tn- 
genui,  or  free-born,  and  liberti  or  libtrtini,  f^eedmen  who 
had  been  alavea.  The  two  classes  had  a  distinct  legal 
status,  but  the  sons  of  freedmen  were  ingenui,  thongh  with- 
out tribal  privileges. 

Freeman,  post-tp.  of  Franklin  00.,  Me.    Pop.  608. 


Freeman,  tp.  of  Freeborn  «o.,  Minn.    Pop.  694. 
Freeman,  post-tp.  of  Crawford  eo..  Wis.     Pop.  1279. 

Freeman  (Edward  Acodstus),  D.  C.  L.,  b.  at  Har- 
borne,  Staffordshire,  England,  1823 ;  was  chosen  a  scholar 
of  Trinity  College,  Oxmrd,  1841 ;  a  fellow  in  1845 ;  ex- 
aminer in  law  and  modern  history  at  Oxford  1857-58, 
1863-64;  author  of  Church  Reatoratioti,  1846;  a  Bitlory 
0/  Arckitecturef  1849;  Architectural  Atitiquitiet  of  Goxoery 
1850;  Windoa-Tracery  in  Eniiland,\%t>^ ;  Llandaff  Cathe- 
dral, 1860  i  Poeme  (with  G.  W.  Cox),  1850  ;  Hietory  of  the 
Saracena,  1S56 ;  Hietory  of  Federal  Ooventment,  1863  - 
(incomplete) ;  Hietory  of  the  Norman  Conqueet,  4  vols., 
1867-72  (unfinished);  Old  Englith  Hietory,  1869;  Hietory 
of  Welle  Cathedral,  1869 ;  Hielorieal  Eeeaye,  1871-73 ; 
Growth  of  the  Englith  ContlittUion,  1873;  Comparative 
PoUtiee,  1873,  etc. 

Freeman  (Jahes),  D.  D.,  a  Unitarian  clergyman,  the 
first  in  the  II.  S.  to  call  himself  so.  By  his  means  the 
"  King's  ohapel "  in  Boston,  the  oldest  Epiaoopal  church  in 
New  England,  became  the  first  Unitarian  church  in  New 
Snglaod,  and  consequently  in  America.  He  waa  b.  in 
Charlestown,  Mass.,  Apr.  22,  1758;  was  graduated  from 
Harvard  College  in  1777;  waa  chosen  reader  of  King's 
chapel  in  1782;  became  Unitarian;  carried  his  people 
with  him ;  induced  them  to  alter  the  Pray er-Book  in  ac- 
cordance with  the  new  theology ;  amd  in  1787  was  ordained 
pastor  of  the  chnrch  by  the  wardens  and  people.  The 
conneotion  remained  unbroken  till  his  death,  Nov.  14, 
1835.  Dr.  Freeman  was  an  aooomplished  scholar,  a  pure 
writer,  a  social,  philanthropic  man.  He  was  one  of  the 
founders  of  the  Massachasetts  Historical  Society.  To  the 
last  Dr.  Freeman  continued  a  member  of  the  Boston  Min- 
isterial Aaaooiation,  though  differing  ao  much  in  opinion 
from  the  reat  that  there  waa  no  profeaaionnl  exchange  of 
pulpita.  0.  B.  FnOTHiiiaHAif. 

Freeman  (Jakes  Bdwabs),  a  painter  of  historical 
and  genre  subjects  and  of  portraits,  was  b.  in  Nova  Bootia. 
While  he  was  still  very  young  his  parents  removed  to  Ot- 
sego, Otsego  CO.,  N.  Y.  His  early  life  was  one  of  hard- 
ship, and  it  was  with  difficulty  that,  impelled  by  his  desire 
to  Deoome  an  artist,  he  made  his  way  to  New  York  and 
entered  the  National  Academy  of  Design  as  a  student; 
made  an  associate  in  1831,  and  an  academician  in  1833 ; 
married  in  1834  a  lady  of  Italian  and  English  parentage,  by 
name  Latilla  (see  Latilla),  with  some  talent  as  an  artist. 
Since  1840  Freeman  has  lived  in  Bome.    Clabebcb  Cooc. 

Free'man's,  t]i.  of  Franklin  eo.,  N.  C.    Pop.  1318. 

Free'mansbnrg,  post-b.  of  Bethlehem  tp.,  North- 
ampton 00.,  Fa.,  on  the  Lehigh  and  Susquehanna  B.  R. 
Pop.  643. 

Free'masonrr  is  undoubtedly  an  ancient  and  respect- 
able institution,  embracing  among  its  meml>ers  men  of  every 
rank  and  condition  of  life,  of  every  nation  and  clime,  and  of 
every  religion  whioh  acknowledges  a  Supreme  Being  and 
has  faith  in  the  immortality  of  the  soul;  it  stands  pre- 
eminent among  the  institutions  established  for  the  improve- 
ment of  mankind — as  far  above  other  secret  asaociationa  in 
usefuinesa  aa  it  ia  beyond  them  in  age.  But  its  origin  may 
be  said  to  have  been  lost  in  remote  antiquity.  Neither 
tradition  nor  history  can  point  with  certainty  to  the  pre- 
cise time,  place,  or  manner  of  its  commencement.  The 
popular  faith  of  many  of  its  disoiplea  ascribes  its  founda- 
tion to  circumstances  connected  with  the  erection  of  the 
first  Jewish  temple  by  King  Solomon  ;  others  trace  it  to 
the  Eleuaini&n  myateriea,  in  whioh  we  find  that  the  doc- 
trine of  immortality,  as  well  as  other  great  truths  of  natu- 
ral religion,  was  taught;  others,  again,  find  its  origin 
among  the  warrior-monks  of  the  Crusades ;  and  yet  again 
there  are  scholars  who  have  endeavored  to  raise  the  veil 
from  the  Druidical  mysteries,  with  the  view  of  showing  an 
origin  for  Masonry  among  their  wise  men.  It  is  difficult, 
if  not  impossible,  amid  ali  these  views,  to  arrive  at  what 
may  be  regarded  as  correct  history.  That  the  name.  Free 
emd  Accepted  Maeon,  and  the  preaent  ceremonials  and  gov- 
ernment of  the  oraft,  are  of  modern  origin,  not  having  ex- 
isted farther  back  than  the  beginning  of  tha  eighteenth 
century,  ia  certainly  true.  But  at  the  aame  time  the  idea 
of  the  association  waa  in  exiatenoe  then,  and  had  been 
from  remote  time.  Societies  of  masons  were  then  also  ex- 
tant. The  author  of  these  lines  is  a  member  of  a  Scottish 
lodge  whose  written  records  extend  back  to  1589,  and,  if 
tradition  can  be  relied  on,  Engliah  master-builders  met  at 
York  A.  D.  926,  during  the  reign  of  Athelstano.  We  shall 
endeavor  to  show  that  the  society  may  lay  claim  to  a  very 
early  origin,  and  to  have  existed  from  remotest  ages  to  the 
present  time  under  different  forms  and  different  appella- 
tions. We  claim  for  the  commencement  of  secret  moral  as- 
sociations an  origin  as  ancient  as  that  of  the  Pyramids  of 
Egypt,  and  find  in  the  mysteries  carried  on  by  the  priests 
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of  Oiirii  and  IsU  the  aame  method  of  inatrnction  and  of 
initiAtioD  md  rimilsr  legendary  hiatory  whioh  the  imagi- 
nations of  4000  yean  iiare  altered  to  suit  new  viewa  and 
the  politioal  and  other  neceaaities  of  their  time. 

Every  haman  institution  ig  snbjoct  to  great  and  numerooa 
variatioDa;  the  different  aapceta  nnder  whioh  they  appear, 
and  the  principles  by  whion  they  are  governed,  depend  on 
the  adranoe  of  eiviliiation,  the  nature  of  the  protecting 
goremraent,  and  the  peculiar  habita  and  opiniona  of  the 
members  tfaemaelvee.  Before  letters  were  advanced,  and 
when  the  art  of  printing  waa  unknown,  the  diacoreriea  in 
the  arts  and  sciences  must,  of  necessity,  have  been  known 
to  but  few  indiriduale.  The  pursuit  of  aoienoe  was  a  see- 
ondary  matter,  and  questions  of  philosophy  were  solely  the 

I  prerogatlre  of  priestcraft.  Agriculture  was  the  grand  pur- 
snit  of  life.  But  architecture  soon,  in  the  natural  order  of 
things,  arose  as  a  science,  and  hiiman  skill  was  called  into 
play.  The  triumph  of  mind  over  matter  was  the  great  feat 
of  the  first  architeets,  who  were  also  the  first  natural  phil- 
osophers. There  is  no  speculation  in  the  statement  that 
these  formed  themselves  into  an  association  for  mutual  im- 
provement at  an  early  date ;  their  arohiteotural  monuments, 
preceding  the  authentic  records  of  history,  are  with  us  to 
this  day;  sad  traditions  inform  us  that  this  union  of  eoi- 
entific  men  diifered  ttom  the  Freemaaons  of  to-day  in  little 
more  than  in  name.  The  arta  and  aoieneea  were  cultivated 
in  Bgypt  and  the  adjacent  countriea  in  Asia  while  all  the 
other  notions  were  involved  in  ignorance.  Of  these  soienoes, 
astronomy,  geometry,  and  arohiteotnre  took  the  first  rank. 
Here  alone  should  we  look  for  the  origin  of  the  Masonio 
society.  Doubtleaa,  at  first  it  was  a  mutual-improvement 
assoeiation  simply,  and  those  only  would  be  admitted  whose 
occupation  was  subsidiary  to  the  great  art.  But  the  priest- 
hood, ambitions  of  erecting  great  temples  to  their  deities, 
and  anxious  to  acquire  all  knowledge  wnieh  could  give  them 
a  further  bold  on  a  superstitious  people,  sought  to  partici- 
pate in  the  learning  of  the  architects.  They  were  admitted, 
and  added  science  to  their  already  mystic  lore.  Once  ad- 
mitted to  the  fraternity,  they  oonneotod  the  mythology  of 
their  oonntiy  and  their  metaphysical  speculations  oonoem- 
ing  the  oatore  of  God  with  the  exclusively  scientific  teach- 
ings of  ike  builders,  thereby  prodneing  that  combination 
of  seienee  and  theology  wbicn  forms  such  a  conspicuous 
port  of  the  principles  of  Freemasonry.  Henoe,  we  derive 
what  m»7  be  regarded  as  a  simple  snn-worship,  overlaid 
with  myotic  speculation  and  scientific  inquiry.  The  frater- 
nity and  priestcraft  soon  became  one,  imparted  their  know- 
ledge in  aymbolio  and  hieroglyphic  instruction, aooompanied 

I       by  particular  rites  and  oeremonies.     We  know  nothing  of 

!  the  nature  of  these  mysteries,  but  aa  the  Eleuainian  and 
other  mysteries  took  their  rise  in  Egypt,  we  may  Judge  of 

'       the  source  of  the  fountain  by  the  nature  of  the  stream. 

^S7P'  **■  °°*  t'"  oentre  of  civilisation,  and  her  Im- 
mense population  neoessitated  emigration.    The  first  oolony 

I  of  the  Bgyptiana  was  that  conducted  by  Inaehua  about 
19&0  B.  c. ;  Ceerops  arrived  in  Attica  in  16S7  B.  o. ;  Cadmus 
came  from  Phmnicia  to  Bceotia  in  1594  b.  c  ;  and  Danaus 
to  Argolis  in  1S86  B.  c.  The  savage  Inhabitants  of  Greece 
regarded  with  awe  the  magic  feats  of  the  immigrants,  and 
as  they  gradually  obtained  an  insight  into  the  arts  and 
science*  eame  to  regard  them  as  gods.  In  the  reign  of 
Briohthonins,  l&OO  years  before  our  era,  the  mysteries  of 
Bleusis  were  established  in  Greece  in  honor  of  Ceres,  who, 
in  search  of  her  daughter,  had  visited  Triptolemus  at  Eleu- 
sia,  and  taught  him  uie  arts  of  agriculture  and  the  doctrine 
of  the  immortality  of  the  soul.  Soon  after,  the  Panathonaaa 
were  established  in  honor  of  Hinervo,  and  the  Dionyaia  In 
honor  of  Bacohns,  who  had  instructed  the  Greeks  in  many 
naefnl  arta,  especially  in  the  onlture  of  the  vine.  These 
mysteries  were  all  closely  connected  with  the  development 
of  the  arts  and  sciences ;  and  if  our  theory  concerning  the 
origin  of  knowledge  in  Bgypt  be  correct,  it  follows  that  the 
Eleusinia  and  Dionysia  were  scientific  bodies  whose  art  was 
tinotnred  with  the  fables  of  Egyptian  mythology.  It  is  not 
alone  from  eonjeotnre  that  we  argue.  We  have  information 
from  Heursius  and  other  writers  concerning  the  Eleuainian 
my  steriea,  whieh  ahowa  that  they  bore  a  atriking  resemblance 
to  modem  Masonry.  (See  article  "  Eleusinia"  in  the  JTncy- 
tlnpiedia  Britanniea;  also  RoBBRTSOn's  Oreeee,  bk.  i.  p.  127.) 
That  Soorates,  Diogenes,  Ageailaus,  and  Epaminondas  never 
partook  of  those  mysteries,  and  even  condemned  them  for 
admitting  men  of  low  worth,  is  no  valid  objection  to  the 
nature  and  morals  of  the  society.  Many  hold  these  objeo- 
tiona  to  modem  societies,  even  to  the  Church,  forgetting 
that  the  saint  and  sinner  often  kneel  at  the  same  altar. 
The  mysteries  of  Ceres  were  introduced  into  Athens  about 
135S  B.  c,  and  with  slight  variations  were  observed  in 
Phrygia,  Cyprus,  Crete,  and  Sicily.  They  oven  reached 
the  capital  of  France,  the  name  of  which  West  derives  tyom 
Par-Irit,  beeanse  built  beaide  a  temple  of  the  goddess  Isis  ; 
and  it  is  highly  probable  they  were  carried  into  Britain 


and  other  northern  regions.  In  the  reign  of  the  emperor 
Hadrian  they  were  introduced  into  Rome  (117 1..D-),  and  were 
conducted  there  in  a  similar  manner  to  those  in  the  village 
of  Elenala.  In  the  l>eginningaf  the  fifth  oentury  Theodoains 
the  Great  prohibited  the  pagan  theology  in  his  empire,  and 
thus  the  Bieusiniana  came  under  the  ban  of  justice. 

The  Dionysia,  or  mysteries  of  Booohus,  were  closely  con- 
nected with  those  of  Ceres,  and  perhaps  more  so  with  those 
of  the  Masons.  The  connection  between  the  Eleusinians 
and  Dionysiana  appeara  from  the  accepted  belief  that  Cerei 
waa  the  mother  of  Bacehna;  and  Plutarch  asaures  us  that 
the  Egyptian  Isis  was  the  some  as  Ceres,  that  Oairis  was 
the  aame  as  Baochns,  and  that  the  Dionyaia  of  Greece  was 
but  another  name  for  the  Pamylia  of  Egypt.  As  Bacchus 
was  the  reputed  inventor  of  theatres  and  dramatic  repre- 
sentations, that  particular  class  of  persona  whopoasoaaed  the 
excluaive  right  of  erecting  temples,  theatres,  and  other  pub- 
lic buildings  in  Asia  Minor  wore  styled  the  Dionytian  arti- 
ficen.  They  were  initiated  into  the  mysteries  of  their  foun- 
der, and  consequently  into  those  of  Eleuais.  But  in  the  de- 
generate days  of  Greece  they  also  degenerated,  and  brought 
disgrace  upon  an  association  founded  for  the  promotion  of 
virtue  and  the  improvement  of  art.    About  1000  b.  c.  the 

feople  of  Attioa  resident  in  Asia  invented  the  Doric  and 
onian  orders  of  arehitecture,  and  returned  them  to  the 
mother-country,  making  the  name  of  the  Dionysian  arti- 
ficers the  synonym  of  talent  and  acieotlflc  skill.  We  find 
them  established  in  a  kind  of  college  at  Teos,  and  making 
themselves  known  to  each  other  in  travelling  by  worda  and 
signs.  They  were  also  divided  into  bodies  or  lodges,  gov- 
erned by  a  master  and  on  assistant,  and  holding  a  solemn 
entertainment  once  a  year,  at  which  they  sacrifioed  io  the 
gods  and  contributed  to  the  wants  of  widows  and  distressed. 
Their  monuments  in  the  Turkish  cemetery  of  Erakli  con- 
tinue to  this  day.  (ChandUr't  TramU.)  Attains,  king  of 
Pergamos,  was  a  member  of  the  order.  The  opinion,  there- 
fore, that  the  Freemasons  flourished  at  the  building  of  King 
Solomon's  temple  may  not  be  so  absurd  as  is  often  supposed. 
We  have  seen  that  the  mysteries  of  Ceres  and  Baconus  ex- 
isted 400  yeara  before  King  Solomon,  and  there  are  atrong 
reasons  for  believing  that  the  Dionysian  architects  existed 
prior  to  the  founding  of  the  first  temple.  Since  Josephus 
informs  us  (bk.  viii.  eh.  v.)  that  the  Grecian  orders  were 
employed  at  the  bnilding  of  the  temple,  we  are  authorised 
not  only  to  infer  that  the  Dionysian  artificers  existed  prior 
to  the  reign  of  Solomon,  but  also  that  they  aided  him  in 
erecting  his  magnificent  edifice  to  the  Ood  of  Israel.  Nor 
la  thia  all.  The  Holy  Scriptures  inform  us  that  Hiram, 
king  of  Tyre,  assisted  King  Solomon  in  his  work  with  ma- 
terials and  operatives,  and  that  he  sent  to  superintend  the 
latter  a  cunning  artificer  in  brass  and  iron — Hiram,  the  son 
of  a  widow  of  Tyre.  The  commerce  with  Tyre,  the  vicin- 
ity of  Jerusalem  to  Egypt,  the  oonnection  of  King  Solomon 
with  the  royal  family  of  that  country,  the  progress  of  the 
Egyptians  in  architecture,  and  their  attachment  to  symbolio 
teoebing,  may  all  go  to  relieve  the  Freemasons  from  the 
charge  of  credulity.  It  has  been  objected  that  the  estab- 
lishment of  such  an  organisation  of  builders  in  Judeea  by 
King  Solomon  would  have  been  heard  of  in  future  times, 
and  hare  attracted  the  notice  of  aaored  and  profane  writers, 
and  that  this  is  not  the  case.  On  the  contrary,  we  find  the 
body  of  Essenes,  whose  origin,  doctrines,  and  principle* 
have  caused  so  much  discussion  among  theological  writers. 
In  them  we  find  strong  distinctive  pointa  ahowing  a  sim- 
ilarity with  modem  Masonry.  It  is  true  that  we  do  not 
find  the  Essenes  particularly  devoted  to  architecture,  but 
we  find  them  general  students  of  the  arts  and  sciences. 
Pliny  refers  them  to  an  origin  so  remote  that  they  must  have 
been  oontemporary  with  King  Solomon,  and  Basnoge,  who 
regards  them  as  more  recant,  still  assigns  them  a  date  under 
Antigonns  (300  b.  c.).  Soaliger  holds  that  they  descended 
from  the  Chasidim  so  honorably  mentioned  in  the  history 
■of  the  Maeeahees.  These  Chasidim  were  of  the  choice  sons 
of  Israel,  illustrious  for  charity  and  piety,  and  were  sworn 
to  keep  the  temple  from  injury  and  decay  and  to  adorn  its 
porches.  The  Essenes  adopted  many  of  the  E|aptian  mys- 
teries, and  reoeired  all  ranks  into  their  body.  They  spread 
beyond  Judea,  and  existed  in  all  parts  of  the  world,  unit- 
ing the  studies  of  ethics  and  natural  philosophy.  They 
endured  much  perseontion  from  the  Romans,  and  were 
abolished  about  the  middle  of  the  fifth  century  A.  n.  It 
has  been  supposed  by  some  philoaophers  that  Pythagoras 
derived  his  mysteries,  instituted  at  Crotona,  chiefly  from 
the  Essenes,  who  were  highly  respected,  during  his  travels 
in  Egypt  and  Syria.  The  Pythagoreans  were  undoubtedly 
connected  with  the  Essenes,  and  the  Essenes  with  the 
Chasidim. 

The  ehief  difference  between  the  ancient  and  modem 
mysteries  lies  in  the  points  whieh  concern  religion.  This 
arises  from  the  introduotion  of  Christianity  and  the  great 
ohonges  whioh  have  been  effected  in  religious  knowledge. 
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Although  Freemuonry  clsima  to  be  of  all  religiona,  ;«t 
there  is  no  doubt  that  einoe  ita  modem  egtabllsfament  as  a 
gociety  in  England  it  haa  reoeired  a  stamp  of  Christianity 
which  marks  that  origin.  Many  of  the  prayers  and  other 
portions  of  the  ritual  in  Amorioa,  the  constant  use  of  the 
Lord's  Prayer  and  Teriieles  in  England,  the  cxelnaion  of 
Jews  in  Prussia,  prove  this  to  be  the  case.  Daring  the 
Dark  Ages  the  political  and  Intelleotual  condition  of  aooiety 
was  opposed  to  the  progress  of  Freemasonry ;  indeed,  after 
the  suppression  of  heathen  rites  in  the  fifth  century  bnt  few 
of  the  devotees  kept  np  secret  organisations.  But  we  have 
the  authority  of  Qibbon  and  others  that  they  wore  never 
completely  abolished ;  which  fact  leads  us  to  connect  the 
heatnen  mysteries  with  that  trading  association  of  builders 
which  appeared  under  the  special  sanction  of  the  Church 
of  Rome.  There  was  an  insatiable  taste  for  finery  and  dis- 
play in  church  architecture,  and  to  encourage  the  building 
profession  the  pope  and  other  potentates  of  Europe  con- 
ferred upon  their  "guilds"  the  most  important  privileges, 
and  even  allowed  them  to  be  governed  by  their  own  laws, 
customs,  and  ceremonials.  These  guilds  were  composed 
of  men  of  many  nations — Italians,  Greeks,  French,  German, 
Flemish,  etc. ;  they  were  called  Free  Masons,  and  travelled 
from  land  to  land,  erecting  those  gorgeous  cathedrals  and 
abbeys  which  gratified  the  pride  of  the  priests.  They  had 
a  thorough  organisation. 

It  seems  to  us,  in  the  latter  half  of  the  nineteenth  cen- 
tury, strange  and  inconsistent  that  the  Romish  Church, 
ever  afraid  of  secret  organisations,  should  have  sanctioned, 
and  even  protected,  this  institution.  Bnt  it  is  to  be  borne 
in  mind  that  the  pontiffs  and  bishops,  instead  of  approving 
Freemasonry  by  their  patronage,  only  employed  it  as  an 
instrument  for  the  gratification  of  their  pride  and  ambition, 
and  that  in  after  ages  the  Roman  popes  deprived  the  fra- 
ternity of  the  very  privileges  which  had  been  bestowed  on 
them  unasked  for,  and  persecuted  with  relentless  hate  the 
Tory  men  whom  they  had  voluntarily  taken  into  favor. 
Still,  at  this  period,  wherever  the  Romish  religion  was 
found,  the  Freemasons  fiourished.  They  penetrated  even 
into  Scotland,  where  the  abbeys  of  Melrose  and  Jedburgh, 
the  chapel  of  Holyrood,  and  the  cathedral  of  Glasgow  still 
attest  their  >kiU.  In  this  little  land  the  principles  of  the 
society  long  remained,  ages  after  they  had  been  extin- 
guished in  continental  kingdoms.  And  in  this  manner  it 
was  fVom  Scotland  that  these  principles  again  issued  to 
spread  over  not  only  the  Continent,  but  all  portions  of  the 
civilized  world.  Why  the  Freemasons  existed  longer  in 
Scotland  and  England  than  in  other  countries  is  not  exactly 
known,  bnt  we  must  impute  it  to  favorable  circumstances 
ofpolitioal  government,  or  to  a  superior  policy  pursued  by 
the  craft  in  avoiding  the  machinations  of  their  enemies. 
Honce  we  can  explain  the  large  number— nearly  100 — of 
Masonic  degrees  of  European  nations  which  had  the  name 
of  Scottish,  Scotland  seems  the  very  Fairyland  of  conti- 
nental Masonry. 

Freemasonry  was  early  introdnced  into  England,  bat 
whether  from  the  Scotch  Masons  at  Kilwinning,  from  the 
relics  of  the  Knights  Tedplar,  or  from  other  brethren  on 
the  Continent,  there  is  no  means  of  ascertaining.  The 
English  brotherhood  claim  that  Saint  Alban  the  Martyr 
was  the  first  who  brought  the  society  to  England  aboatthe 
end  of  the  third  century;  that  the  brethren  received  a 
charter  fh>m  King  Athelstane,  whose  brother  Edwin  snra- 
moned  all  the  lodges  in  England  together  at  Fork  to 
form  the  first  grand  lodge  of  England.  (Pbbstoh's  lUmtra- 
lion*  of  Mtuonn/.)  But  these  are  merely  assertions,  not 
capable  of  demonstration.  It  is,  however,  certain  that 
Freemason  lodges  were  held  at  York  and  Kilwinning,  and 
that  these  lodges  exercised  a  controlling  inflaence  over  the 
bodies  of  architects  in  other  parts  of  the  conntry.  But  their 
power  was  gone ;  architects  were  becoming  common ;  the 
sciences  were  studied  by  others ;  the  Church  of  Rome  re- 
garded the  association  more  as  an  enemy  than  as  a  friend, 
and  having  no  longer  any  use  for  it  cast  it  off,  and  thus  its 
prestige  was  gone.  The  year  1350  is  that  assigned  for  the 
revision  of  the  York  Constitutions  under  Edward  III.  We 
know  little  of  the  craft  for  some  time  till  again  it  makes  its 
appearance  Jane  24,  1502,  and  lays  the  foundation  of 
Henry  VII.'s  chapel  in  Westminster  Abbey.  Thirty  years 
after  it  mast  have  reasserted  its  position,  as  the  intel- 
ligence spread  by  it  had  awakened  the  fears  of  the  ultra- 
montane clergy ;  It  .was  accnsed  of  bringing  schisms  into 
the  Church  and  sedition  among  the  people,  of  aiding  the 
Reform  of  Luther,  and  of  desiring  to  avenge  the  death 
of  Jacques  de  Molay.  This  induced  them  to  have  a  gen- 
eral convocation,  at  which  they  drew  up  a  formal  declara- 
tion of  principles,  since  known  as  the  "  Charter  of  Cologne." 
In  1561,  Queen  Elisabeth  became  jealous  of  the  society,  and 
sent  an  armed  detachment  to  break  up  the  annual  meeting 
at  York.  The  officers  sent  in  command  made  so  favorable 
a  report  of  the  institution  that  the  queen  revoked  her  order. 


and  ultimately  become  protectress  of  the  fraternity.  In  the 
reign  of  James  I.  the  society  flourished,  and  the  celebrated 
Inigo  Jones  became  its  grand-master  in  1607,  and  inspired 
great  spirit  into  the  lodges.  It  was  shortly  after  this  that 
men,  not  architects  nor  masons,  but  eminent  for  learning, 
knowledge,  or  position,  were  admitted  as  honorary  mem- 
bers of  the  body  under  the  designation  of  accepted  breth- 
ren ;  henoe  the  origin  of  the  present  style  of  the  society. 
Free  and  Accepted  Mcuont.  Elias  Ashmole,  the  great  an- 
tiquary, was  so  accepted,  and  took  upon  himself  the  task 
of  recomposing  the  rituals  of  the  order.  His  rituals  were 
accepted  in  London,  and  shortly  after  all  through  England, 
and  with  slight  changes  are  those  now  In  use  in  England 
and  America.  After  the  beheading  of  Charles  I.,  Masonry 
took  a  political  bias,  thus  deserting  its  principles,  and  was 
employed  by  the  partisans  of  the  Stuarts.  Charles  II.  was 
so  pleased  with  the  teal  displayed  in  his  behalf  that  on  his 
restoration  to  the  throne  ho  termed  it  the  royal  art,  owing 
to  his  belief  that  it  had  mainly  contributed  to  his  restora- 
tion. 

In  1700  the  Masonic  corporations,  except  In  England, 
were  dissolved,  andeven  in  that  country  worcno  longer  busy 
with  operative  masonry.  Kotwitfastanding  the  zeal  of  Sir 
Christopher  Wren,  the  number  of  Masons  continually  di- 
minished, the  annual  feasts  were  neglected,  and  the  four 
lodges  remaining  in  London  were  almost  deserted.  Differ- 
ences of  opinion  as  to  what  persons  should  be  "accepted" 
kopt  the  craft  at  variance.  Wren  died  in  1716.  In  1717 
the  four  English  lodges  met  to  found  a  grand  lodge  and 
elect  a  new  grand-master.  George  Payne  was  elected  grand- 
master, and  the  three  symbolic  degrees  were  alone  recog- 
nized. This  is  the  date  very  commonly  assigned  by  anti- 
Masons  as  that  of  the  commencement  of  the  society.  The 
grand-master  oolleoted  all  the  papers,  HSS.,  rituals,  etc., 
intending  to  frame  a  code  for  the  fraternity,  but  unfortu- 
nately in  1 720  many  of  them  were  committed  to  the  flames  by 
over-scropulous  members  of  the  body  itself.  The  succeed- 
ing year  the  order  recommenced  its  sway  on  the  Continent. 
Under  the  authority  of  England  a  lodge  was  established  at 
Dunkirk,  and  another  at  Mens.  Mr.  Payne  soon  secured 
all  the  remains  of  the  collected  documents,  from  which  he 
drew  np  a  historical  sketch  of  the  order,  afterwards  referred 
to  Mr.  Anderson,  who  revised,  and  in  1722  was  authorized 
to  publish  it.  Hence  come  the  "  Anderson  Constitutions  " 
of  1722-25,  by  which  the  craft  is  at  present  governed.  In 
1725  we  find  Masonic  lodges  established  in  France,  and 
two  years  later  a  grand  lodge  was  established  in  Ireland. 
In  1732  the  "  grand  lodge  of  York,"  or  that  of  the  so- 
called  "Ancient  Masons,"  recognised  the  necessity  of  union, 
and  incorporated  itself  with  the  grand  lodge  of  England. 
In  1733  the  first  provincial  grand  lodge  was  established  at 
Boston,  U.  S.  In  1735  wo  find  the  first  modem  syetematie 
prosecution  of  the  order  commenced  by  the  States  General 
in  Holland,  who  interdicted  the  meetings  of  the  craft. 

Daring  all  this  period  the  Scottish  Masons  had  been  car- 
rying on  their  labors  with  the  peculiar  system  of  an  hered- 
itary grand-moetar,  created  by  James  I.  (Scotland)  for  the 
Rosslyn  family  in  1430,  The  prosperous  state  of  the  Eng- 
lish lodges  excited  their  Scottish  brethren,  and  at  a  meeting 
held  in  1736  the  baron  Sinclair  resigned  his  hereditary 

{>osition.  This  led  to  the  formation  of  the  present  grand 
odge,  of  which  the  baron  was  the  first  elected  grand-master. 
Since  that  date  several  scions  of  the  Rosslyn  family  have 
filled  the  chair  by  election,  among  them  Earl  Rosslyn,  the 
present  commissioner  of  the  Kirk  of  Scotland.  In  1738, 
Fope  Clement  XII.  issued  the  first  bull  of  excommunication 
against  the  Freemasons,  immediately  followed  by  an  order 
of  Charles  VI.  prohibiting  the  meetings  in  Austria.  In 
1738,  Frederic  II.,  king  of  Prussia,  was  initiated.  His 
assooiation  with  the  Scottish  rite  of  Thirty-three  Degreei 
{Atmen-Bitt-AeeepU)  is  now  a  part  of  Masonic  histoij 
everywhere.  The  lodge  of  Three  Globes  at  Berlin,  fbondad 
by  Baron  Bielefeld  in  1740,  was  raised  to  the  dignity  of  a 
grand  lodge  by  Frederick  the  Great,  who  was  elected  grand- 
master and  continued  in  oflloe  till  1747.  In  1761,  Free- 
masonry had  found  its  way  into  all  civilised  countries.  Its 
dogma  of  liberty,  equality,  and  fraternity,  however,  alarm- 
ed the  kings  and  clergy  j  Russia,  France,  Hamburg,  Flor- 
ence, and  Geneva  fulminated  edicts  against  the  order; 
Portugal,  Naples,  and  Spain  followed  their  example,  and 
the  terrors  of  the  Inquisition  were  brought  into  use.  The 
story  of  John  Coustos  has  few  parallels  in  the  history  of 

?erseoation.  But,  notwithstanding,  the  society  flourished, 
he  grand  lodge  Royal  York  was  founded  in  Berlin  in  1 765, 
In  1772  the  grand  orient  of  France  was  chartered,  and  tb* 
order  found  its  way  into  many  of  the  American  colonies. 
"High  degrees"  now  appeared  more  frequently,  and  at 
the  opening  of  the  present  century  there  were  in  existence 
at  least  ten  "  systems,"  which  have  since  become  extinct  or 
have  been  greatly  modified.  In  1813  the  two  rival  grand 
lodges  of  England  were  united.    In  the  next  yjux  Pop* 
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Pim  Til.  denounoed  the  order;  so  did  the  emperor  of  Rni- 
aia  in  1832.  the  king  of  Portugal  in  1824,  sod  the  king  of 
Spain  in  1828.  From  1827  to  about  1835  a  terrible  ezoite- 
ment,  foatered  for  political  ends,  called  the  "  Morgan  Ez- 
eiteoent,"  raged  through  the  U.  S.,  and  for  a  time  almoit 
enuhed  Ha«onr7.  The  order  waa  charged  with  the  murder 
of  a  man  of  that  name — a  charge  probably  falae — and  with 
being  the  enemy  of  a  free  republic.  The  good  aenae  of  the 
people  prevailed,  and  the  phoenix  roae  again.  There  are 
now  in  U>e  U.  S.  no  fewer  than  44  grand  lodges,  which  oom- 
priae  over  600,000  actire  members.  The  fear  is  that  Maaoo- 
ry  ia  becoming  too  popular  for  ita  own  good.  Each  grand 
lodge  haa  ezcluaire  juriadiction  in  if  men  ttrritory  over 
what  are  called  the  flrat  throe,  Bin*  or  Ancient  degreea. 
Nearly  every  State  baa  a  grand  chapter,  the  ruling  power 
of  the  degrees  up  to  the  seventh,  or  the  Royal  Arch.  Next 
follow  the  grand  councils  of  Royal  and  Select  Masters, 
which  exist  in  most  of  the  States,  and  also  govern  theae 
degrees.  The  "American  Rite"  ia  olosed  by  the  command- 
eriet,  which  ar«  tbo  representatives  of  the  anoient  Knighti 
Templar.  Here,  then,  are  three  more  degrees,  making  thir- 
teen in  ail.  Bach  grand  lodge  is  independent,  but  most  of 
the  Slate  grand  chapters  acknowledge  one  head,  styled  the 
General  Urand  Chapter  of  the  IT.  S.  So  alao  the  grand 
eommanderiea  of  Slatea  owe  common  allegiance  to  the 
Grand  Encampment  of  the  U.  S.,  which  holda  triennial 
aessions,  ia  regarded  a*  the  moat  distingnisbed  branoh  of 
the  society,  composed  aa  it  ia  mainly  of  the  present  or  past 
grand  commandera  of  Statea,  and  representing  over  70,000 
men  of  high  atanding.  There  are  alao  in  the  V.  B.  two 
bodies  of  the  "  Aneient  and  Accepted  Scottish  Rite"^^>ne 
for  the  North  and  one  for  the  South,  They  have  control 
of  a  series  of  thirty-three  degrees,  an  elaboration  of  other 
Masonic  legends,  and  their  history  would  occupy  many 
volnmes.  (See  Pikb's  Moralt  and  Dogma  of  Frtenuuonry; 
Folobr's  ffistory  o/the  Ancient  and  Accepted  Rite,  etc.) 

There  are  at  present  sevonty-nineruUngpowers  in  Maion- 
17  in  the  world,  whose  Masonic  population  may  be  estimated 
at  3,000,000.  In  the  jurisdictions  where  grand  lodges  exist 
there  are  generally  also  grand  chapters  and  councils,  grand 
eommanderies  and  oonsistories;  out  on  these  there  ia  no 
need  to  dilate.  OxoneE  S.  Blackix. 

Ffee  KethodistaT  a  small  sect  found  chiefly  in  Western 
New  York,  Illinois,  and  Michigan.  They  reported  in  1868, 
85  preachers  and  4830  members,  and  in  1873,  00  preachers 
and  6000  members. 

Free'port,  post-v.,  cap.  of  Stephenson  oo..  III.,  121 
milee  W.  of  Chicago,  on  the  Illinois  Central,  Chicago  and 
North-western,  and  the  Western  Union  R.  Rs.  It  has  2 
national  and  2  private  banks,  4  weekly  and  2  monthly 
newspapers,  a  good  water-power,  numerous  mannfactoria*, 
foundries,  mills,  a  woollen-mill,  etc.,  good  aehool  buildinga, 
14  churches,  2  inaurance  companies,  and  good  hotela.  A 
beet-engar  factory  is  in  full  operation,  and  is  a  ancoess.  It 
has  a  line  court-house  and  the  Illinois  Benevolent  Soeiety. 
Pop.  7888.  Thomas,  Brxxd  A  Hawb,  Pdbs.  "  Jourxal." 

Freeport,  poat-v.  and  tp.  of  Caml>erland  co..  Me.,  17 
miles  N.  E.  of  Portland,  on  Casco  Bay  and  on  the  Portland 
and  Kennebec  R.  R.  It  has  4  churches,  some  shipbnilding 
and  other  mannfaotares,  besides  commercial  and  Ashing 
iaterests.    Pop.  24i7. 

Freepoity  post-v.  of  Hempstead  to.,  Queens  co.,  N.  T., 
on  the  Soathside  R.  R.  of  Long  Island,  22  miles  from  New 
Tork ;  has  a  weekly  newspaper. 

Freepoit,  post-tp.  of  Harrison  00.,  0.    Pop.  1015. 

Freeport  (Orboox  P.  0.),  a  ▼.  of  Washington  tp..  War- 
ten  00.,  0.    Pop.  37. 

Freeport,  po<t-b.  of  Sonth  Bnflalo  tp.,  Armstrong  00., 
Pa.,  28  miles  N.  of  Pittsburg,  on  the  N.  bank  of  the  Alle- 
gheny River  and  the  West  Pennsylvania  and  Allegheny 
Valley  R.  Rs.  It  has  2  banks  for  savings  and  deposit,  2 
large  grist-mills,  large  steam-tannery,  2  oil-reSneries,  1 
whisky  distillery,  2  planing  and  sawmills,  1  sash  and  door 
ihetoiy,  1  chemical  works,  3  woollen-mills,  gas-works,  9 
ohnrehes,  5  hotels,  1  weekly  newspaper,  the  nsiwl  number  of 
stores,  etc.    Pop.  1640. 

SiHOR  Snoor,  Prop.  "New  Era." 

Free  Soil,  post-tp.  of  Mason  co,,  Mieh,    Pop.  142, 

Free- Soil  Party,  a  former  politioal  party  of  the  U.  S., 
waa  composed  of  the  Liberty  party  of  1846,  the  Bam- 
bnmer  Democrats  of  New  York,  and  of  a  considerable 
number  of  Northern  Whigt  who  favored  the  Wilmot  pro- 
viso, a  proposal  to  prohibit  slavery  in  the  territories  ac- 
Juired  from  Mexioo.  In  1848,  at  Boflalo,  they  nominated 
(artin  Van  Buren  and  Charles  Francis  Adams  for  Presi- 
dent and  Vice-President.  The  ticket  did  not  receive  any 
electoral  votes,  and  only  291,000  popular  votes.  In  1852 
at  Pittsburg  they  nominated  John  P.  Hale  and  Oeorge  W. 
Jnliao,  who  received  157,000  popular  votes.    In  1856  the 


Free-Soil  party  wa*  merged  into  the  new  Republican  or- 
ganisation. 

Free  Spirit,  Bretlireii  of  the.  See  Bretrrex  or 
TBR  Fr»  Spinrr. 

Free'stone,  county  of  Central  Texas,  bounded  on  the 
B.  by  Trinity  River.  Area,  900  s(jnare  miles.  The  soil  is 
very  productive.  Cotton,  com,  bve-stock,  and  firnit  are 
extensively  raised.  It  is  well  watered  and  heavily  tim- 
bered. Mineral  springs  are  found  at  several  points.  Cap. 
Fairfield.     Pop.  8139. 

Free  Style,  In  musical  composition,  that  which  admits 
of  certain  progressions,  harmonies,  and  traits  of  ornamen- 
tation forbidden  by  the  rules  of  "strict"  counterpoint. 
(Soe  Florid  Stylb.) 

Free  Thinker,  a  name  given  to  the  deistioal  writers 
of  England  in  the  seventeenth  and  eighteenth  centuries. 
It  was  beatowed  on  John  Toland,  who  in  1697  was  called,  in 
a  letter  to  Locke,  "  a  candid  free  thinker."  In  1709,  Lord 
Shaftesbury  spoke  of  "  our  modem  free  writers."  The  title 
of  Anthony  Collins's  work,  written  in  1713,  A  Dieemtree  0/ 
Free  Tkinking,  oecaeioned  fcy  the  Jtiee  and  Growth  of  a  Srcl 
called  Free  Thinkere,  proves  that  the  name  waa  then  in  use 
with  a  somewhat  definite  application.  However  originating, 
by  whomsoever  bestowed,  it  was  accepted  by  the  rational- 
ists as  descriptive  of  their  position  as  men  who  thought 
freely — that  is,  outside  of  the  usual  lines  on  eooleaiaatioal 
and  theological  anbjects.  The  reproach  that  became  aaao- 
ciated  with  the  term  in  the  common  mind  was  due  to  the 
prejudice  againat  the  unbridled  exercise  of  reason  on  the 
Christian  Scriptures  and  Creed,  whatever  the  special  opin- 
ions professed  might  be.  The  chief  names  among  the  Eng- 
lish n«e  thinkers  are  Hobbes,  Hume,  Shaftesbury,  Boling- 
broke,  Herbert  of  Cherbury,  Tinda],  Toland,  Chubb,  Wool- 
ston,  and  Collins.  These  names  represent  widely  diflerent 
phases  of  opinion,  from  simple  deism  to  theism  of  a  pure 
quality,  and  widely  different  intellectual  attitudes,  from 
philosophical  akepticism  to  the  blunt  criticism  of  common 
sense.  The  free  thinkers  were  not,  strictly  speaking,  a 
seot ;  they  entered  into  no  leagne ;  they  started  no  propa- 
gandft;  they  established  no  school;  they  pnt  forth  no 
creed — not  even  a  creed  of  negation;  they  beld  nothing 
in  common  but  a  belief  in  the  validity  of  reason  in  the 
sphere  of  faith.  They  were  simply  individual  scholars, 
writers,  talkers,  who  flreely,  with  various  measure  of 
ability,  uttered  their  doubts  in  regard  to  the  system  of 
"revealed  religion."  Their  temper  differed  as  widely  as 
their  genius  or  culture.  Some  were  trained  scholars, 
polish«l  writers,  wits,  men  of  fashion,  citizens  of  the 
world,  men  of  letters,  political  and  /oeial  philosophers ; 
others  were  poor,  nnedncated,  unrefined.  Some  were  mas- 
ters of  pereijiage  ;  others  employed  none  but  the  homeliest 
speeeh.  Their  deism  was  of  every  shade.  For  the  most 
part,  they  held  very  positive  religious  ideas ;  they  stood 
by  the  broad  facta  of  human  consciousness,  maintained  the 
existence  and  unity  of  a  personal  God,  affirmed  the  perfeot 
order  of  the  universe,  and  prophesied  the  future  welfare  of 
all  mankind.  There  waa  not  an  avowed  atheist  among 
them,  not  a  professed  materialist,  unless  it  were  Coward. 
They  were  unanimous  in  their  desire — apparently  an  earnest 
one — to  elevate  religion  to  a  spiritual  sphere,  and  to  eman- 
cipate it  from  dogmatism  and  formalism.  Lord  Herbert 
of^  Cherbury,  who  had  perhaps  more  influence  than  any 
other  in  shaping  the  free-thinking  mind  of  England,  an 
elder  brother  of  George  Herbert  the  poet,  believed  the  true 
religion  to  be  universal,  oommendea  by  its  intrinsic  evi- 
dence to  the  human  mind,  and  attested  by  the  intuitions 
of  the  soul.  His  five  points  of  l>eiief  were— the  existence 
of  one  supreme  God ;  tne  duty  of  worship ;  piety  and  virtue 
as  the  means  thereof;  the  effioaoy  of  repentance ;  the  exist- 
ence of  rewards  and  punishments  here  and  hereafter.  If 
any,  like  Bolingbroke,  doubted  the  immortality  of  the  soul, 
they  were  actuated  in  part  by  the  thoroughness  of  their 
faith  in  an  active  law  of  retribution,  which  needed  no  after 
life  for  ita  vindication.  Coward,  who  wrote  in  the  spirit 
of  a  materialiat,  affirmed  immortality  aa  a  divine  gift  to 
man,  while  denying  that  it  was  a  natural  inheritance. 

Free  thinking  in  England  was  colored  by  French  infi- 
delity, but  always  preserved  a  character  of  its  own.  The 
term"fWe  thinker"  is  misapplied  to  the  Frenchman  of 
the  eighteenth  century,  the  contemporaries  of  Voltaire,  the 
etpriufort*  who  were  the  precursors  of  the  French  Revolu- 
tion. These  men,  foroed  into  antagonism  to  a  despotic 
system  in  Church  and  State,  bent  all  their  efforts  to  over- 
throw it.  Hence  their  vehemence  of  thought  and  speech ; 
hence  their  acridity  of  temper ;  hence  the  audacity  of  their 
speculations,  the  severity  of  their  denials,  and  the  philo- 
sophical rigidity  of  their  specniation.  They  were  less  free 
thinkers  than  aggressive  thinkers.  To  them  the  name 
lioctrinai're  applies.  They  did  aim  at  propagandism;  they 
did  attempt  to  form  a  school;  they  constituted  an  aristoo- 
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nuiy  of  intelleot,  a  eliqne  of  philoaopbcn.  They  had  little 

sympathy  with  the  common  mind,  and  little  faith  in  the 
iDtuItiong  of  the  common  heart.  For  Bngliah  common 
sense  they  Bubetituted  Parisian  wit,  and  for  English  seri- 
ousnesa  Oallio  levity.  The  English  free  thinker  pushed 
his  inquiries  into  the  wide  field  of  religious  speooiation ; 
the  French  ntprit/ori  took  up  an  ultimate  position  outside 
of  all  religious  confessions,  and  defended  it.  Both  the 
Englishman  and  the  Frouohman  were  by  their  prinoiples 
compelled  to  be  obampions  of  human  rights.  The  former 
expressed  the  spirit  of  sturdy  self-reliance  that  obaraoter- 
ises  the  British  mind;  the  latter,  in  contending  against 
oppression  in  Church  and  State,  advocated  prinoiples  that 
afterward  bore  fruit  in  the  Berolntion  that  laid  Church 
and  State  prostrate.  Still,  the  spirit  of  the  Englishman 
was  more  democratic. 

The  term  "free  thinker"  is  oven  less  applicable  to  men 
like  Strauss,  Paulus,  Banr,  and  the  German  rationalists 
than  to  Diderot,  D'HoIbooh,  D'Alembert,  and  Voltaire. 
For  these  men,  though  professing  in  some  respects  the 
same  opinions  with  the  EDglisbmen,arrirod  at  them  by 
different  methods,  and  held  them  in  a  different  spirit. 
Closet-students,  scholars,  and  philosophers  by  profession, 
they  published  the  result  of  their  labors  in  a  calmly  scien- 
tiflo  temper,  as  if  unaware  of  opposing  powers.  They  did 
not  plume  themselves  on  their  ft^edom  ,*  they  were  not 
apostles  of  liberty;  they  made  no  war  on  institutions. 
The  Eqglishman  is  the  only  genuine  fVee  thinker.  The 
Frenchman  is  a  philotopker — the  German  is  a  rationatitt. 
Both  are  in  adranoe  of  the  free  thinker  in  clearness  of 
thought  and  statement,  nicety  of  discernment,  and  adequacy 
of  learning.  The  free  thinker  belongs  to  the  last  genom- 
tlon.  The  scientific  thinker,  the  true  thinker,  is  taking  his 
place.  (For  the  history  of  free  thinking  see  Lech:ier, 
Oetchiehle  d.  Deiimia,  and  Adak  Storky  Farrar,  Critical 
Hittorg  of  Free  Thaitghl.)  0.  B.  Frothinghah. 

Free«ToWll,  town  of  Western  Africa,  in  lat  8°  20' 
N.,  Ion.  13°  9'  W.,  is  the  capital  of  the  English  settlement 
of  freed  negroes  in  Sierra  Leone,  and  stands  in  a  low,  hot, 
unhealthy,  bat  extremely  fertile  and  beautifal  plain  near  the 
mouth  of  the  Bunck,  and  surrounded  by  an  amphitheatre 
of  lofty,  forest-clad  mountains.  It  is  well  built,  though 
most  of  its  houses  are  of  wood,  and  eontains  24  churches, 
belonging  to  19  different  Christian  denominations;  many 
schools,  and  two  lighthouses.  It  is  one  of  the  most  pros- 
perous towns  of  Western  Africa.     Pop.  18,03S. 

Free'town,  a  post-tp,  of  Bristol  CO.,  Mass.,  on  a  branch 
of  the  Old  Colony  R.  R.  and  on  the  New  Bedford  and 
Taunton  R.  R.  It  ;8  i&  miles  by  rail  S.  of  Boston.  Its 
inhabitants  are  engaged  in  market-gardening,  cranberry- 
enlture,  and  lumbering.  Charcoal,  nails,  etc.  are  manu- 
factured. There  are  A  churches,  3  bleacheries,  and  a  min- 
eral spring.     Pop.  1372. 

Freetown,  tp.  of  Cortland  eo.,  N.  T.,  has  a  oheese- 
factory.     Pop.  906. 

Free  Trade,  in  a  literal  sense,  means  trade  or  com- 
mercial intercourse  free  from  artificial  interference  or  re- 
striction. As  generally  used,  however,  the  term  has  a  wider 
and  more  complex  meaning,  and  may  be  regarded  as  the 
expression  of  a  principle  of  political  economy,  which  holds 
that  the  psnsperity  of  a  state  or  nation  can  best  be  pro- 
moted by  freeing  the  exchange  of  all  oommodities  and 
services  between  its  own  people,  and  between  its  own 
people  and  the  people  of  other  nations  and  countries, 
to  the  greatest  extent  possible,  from  all  interferences  and 
obstructions;  but  more  especially  from  interferences  and 
obstructions  of  an  arbitrary,  artificial  character,  result- 
ing from  legislation  or  prejudice.  Free  trade,  as  an  eco- 
nomic principle  or  politioo-commeroial  system,  moreover, 
is  the  direct  opposite  to  the  so-called  principle  or  system 
of  protection,  which  maintains,  on  the  contrary,  that  a 
state  or  nation  can  most  sorely  and  rapidly  attain  a  high 
degree  of  material  prosperity  by  "  protecting  "  or  shield- 
ing its  domestic  industries  from  the  competitive  sale  or 
exchange  of  the  products  of  all  similar  foreign  industries; 
the  same  to  be  efrected  either  by  direct  legislative  prohibi- 
tion of  foreign  commerce,  or  by  the  imposition  of  such 
discriminating  taxes  on  imports  as  shall,  through  a  conse- 
quent enhancement  of  prices,  interfere  to  a  greater  or  less 
extent  with  their  introduction,  free  exchange,  and  con- 
sumption. An  explanation  of  either  of  these  terms,  there- 
fore, involves  a  presentation  of  the  arguments,  based  on 
theory  or  experience,  which  may  be  adduced  in  support  of 
the  respective  economic  systems  for  which  they  arc  the  ex- 
pressions, and  a  review  of  the  premises  of  the  one  almost 
necessarily  requires  a  conjoint  statement  of  the  chiims  of 
the  other. 

It  is  also  essential  to  clearly  appreciate,  at  the  outset  of 
any  explanation,  the  relation  which  "free  trade"  and 
"  protection,"  regarded  as  economic  systems,  sustain  to  the 


snbjeot  of  tucatioa  and  reTenne — a  msttar  aboat  which 
there  is  no  little  of  popular  misconception.  The  nature  of 
this  relation  maybe  stated  as  follows:  The  command  of 
revenue  being  absolutely  essential  to  the  existence  of  or- 
ganised government,  the  power  to  compel  contributions,  or, 
as  it  is  termed,  "to  tax,"  is  inherent  in  every  sovereignty, 
and  rests  upon  necessity.  The  truth  of  this  principte  the 
advocates  of  free  trade  and  protection  alike  fully  reeognise. 
The  former,  however,  maintain  that  in  the  exercise  of  this 
right  by  the  state  or  sovereignty  the  object  of  the  tax 
should  be  rigidly  restricted  to  supplying  the  neeessities 
created  by  legitimate  public  expenditures — or,  in  other 
words,  that  taxes  should  be  levied  for  revenue  purposes 
exclusively  —  and  that,  subject  to  snch  limitations,  the 
question  as  to  what  forms  taxation  bad  best  assume  becomes 
a  mere  question  of  experience  and  expediency,  preference 
being  always  given  to  those  forms  which  involve  the  least 
waste,  cost,  and  personal  annoyance  in  ooUection,  which 
are  most  productive  in  revenue,  and  which  interpose  the 
minimnm  of  interference  and  restriotion  on  the  inter-ex- 
change of  commodities  and  services.  Free  trade  as  an 
economic  principle  is  not,  therefore,  as  is  often  assumed  and 
supposed,  antagonistic  to  the  imposition  of  eqnitable  duties 
on  imports,  provided  the  end  sought  to  be  attained  is  simply 
revenue,  and  the  oiraumstanoes  of  the  state  render  such 
form  of  taxation  expedient.  Protection,  on  the  other  hand, 
on  the  ground  of  advantages  accruing  directly  or  incident- 
ally, advocates  and  defends  the  imposition  of  taxes  on  im- 
ports for  purposes  other  than  revenue.  Protection,  there- 
fore, to  the  exact  extent  to  which  it  attains  its  objeot,  is 
obviously  antagonistic  to  revenue,  inasmuch  as  revenue  is 
only  received  on  thpse  commodities  which  coma  to,  while 
protention  is  only  secured  when  the  importation  of  com- 
modities is  restricted  or  made  diSionlt.  The  a^jnstment 
of  a  tariff  for  revenue  in  such  a  way  as  to  afford  what  is 
termed  "incidental  protection  " — an  idea  much  favored  by 
American  politicians — is  based  on  the  supposition  that  by 
arranging  a  scale  of  duties  so  moderate  as  to  only  restrict 
and  not  prevent  importations,  it  is  possible  to  secure  a  suf- 
ficiency of  revenue  for  the  state,  and  at  the  same  time 
stimulate  domestic  manufactures  by  increasing  the  price  of 
competitive  foreign  products.  That  the  double  object  thus 
aimed  at  is  capable  of  attainment  cannot  be  doubted,  but 
that  the  project  is  also  one  of  the  most  costly  of  all  methods 
of  raising  revenue  will  appear  evident  if  it  is  remembered, 
that  while  revenue  to  the  state  accrues  only  from  the  tax 
levied  on  what  is  imported,  the  tax  arising  from  the  in- 
crease of  price  is  paid  equally  by  the  nation  upon  all  that 
is  sold  and  consumed  in  competition  with  the  foreign  ar- 
ticle. A  tariff  for  revenue  so  adjusted  as  to  afford  inci- 
dental proteotion  is  therefore  a  system  which  requires  the 
consumers,  who  are  the  people,  to  pay  muoh  in  order  that 
tbe  state  may  receive  little. 

With  these  preliminary  statements  the  essential  points 
of  the  argument  in  favor  of  free  trade  as  contrauistin- 
guished  from  protection  may  be  stated  as  follows,  the  ex- 
perience of  the  United  States,  where  the  principles  of  pro- 
tection have  been  recently  applied  more  systematically  and 
extensively  than  ever  before,  Deing  particularly  referred  to 
in  the  way  of  illustration : 

1st.  The  highest  right  of  property  is  the  right  to  ex- 
change it  for  other  property.  That  this  must  be  so  will 
appear  evident  if  it  is  remembered,  that  if  all  exchange  of 

firoperty  was  forbidden  each  individual  would  be  assimi- 
ated  in  condition  to  Robinson  Crusoe  on  his  uninhabited 
island ;  that  is,  ho  would  be  restricted  to  subsist  exclu- 
sively, or  in  the  main,  on  what  he  individually  prodaeed 
or  collected;  be  deprived  of  all  benefits  of  oo-opera- 
tion  with  his  fellow-mon,  and  of  all  advantages  of  pro- 
duction derived  from  diversity  of  skill  or  diversity  of  nat- 
ural circumstances.  In  the  absence  of  all  freedom  of  ex- 
change between  man  and  man  civilization  would  obviously 
be  impassible ;  and  it  would  also  seem  to  stand  to  reason 
that  to  the  degree  in  which  we  impede  or  obstruct  the  free- 
dom of  exchange — or,  what  is  the  same  thing,  eommerciri 
intercourse — tu  that  same  degree  we  oppose  the  develop- 
ment of  civilization. 

2d.  Any  system  of  law  which  denies  to  an  Individual 
the  right  to  freely  exchange  the  products  of  his  labor,  by 
declaring,  as  is  generally  tbe  custom,  that  A,  a  citizen,  may 
trade  on  equal  terms  with  B,  another  citizen,  but  shall  not 
under  equally  favorable  circumstances  trade  with  C,  who 
lives  in  another  country,  reaffirms  in  effect  the  principle  of 
slavery,  for  both  slavery  and  the  artificial  restriction  or  pro- 
hibition of  exchanges  deny  to  the  individual  the  right  to  me 
the  products  of  his  labor  according  to  his  own  pleasure,  or 
what  may  seem  to  him  the  best  advantage;  or,  in  other 
words,  the  practical  working  of  both  the  system  of  human 
slavery  and  the  system  of  protection  is  to  deprive  the  in- 
dividual of  a  portion  of  tne  fruits  of  his  labor  without 
making  in  return  any  direct  compensation.  The  argument 
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thit  ii  genenlly  pat  fbrth  by  the  advocates  of  proteotion 
in  jastifloalion  of  legislation  restrioting  freedom  of  ex- 
change, or  in  defence  of  the  pithily-expressed  proposition, 
"That  it  is  better  to  oompel  an  individual  to  buy  a  bat  for 
Ire  dollars,  r«tber  than  to  allow  him  to  parohase  it  for 
thi«e>"  is,  that  any  prmnt  loss  or  injury  resulting  from 
sach  restriotion  to  toe  indiridoal  will  be  more  than  oom- 
pensated  to  him  indirtdly  as  a  member  of  sooioty  or  citizen 
of  the  state.  But  this  plea  is  the  same  in  character,  and 
jast  as  legitimate,  as  that  which  was  formerly  put  forth  in 
defence  of  the  system  of  negro  slavery — namely,  that  the 
system  was  really  for  the  good  of  the  persons  enslaved, 
and  that  any  suffering  or  deprivation  endured  by  the  slave 
for  the  good  of  society — meaning  thereby  the  masters — 
would  be  fully  compensated  to  him,  through  moral  dis- 
cipline, in  the  worm  to  come.  It  is  also  to  be  noted  that 
this  same  species  of  argument— t. «.  indirect  or  future  in- 
dividual or  society  benefit  as  a  justification  for  present 
personal  restriotion  or  ii^ury — has  always  been  made  use 
of  in  past  ages  as  a  vindication  and  in  warrant  for  perse- 
cution on  the  part  of  the  state  for  heresy  or  unbelief,  and 
also  for  the  establishment  of  state  religions  and  enforced 
conformity  thereto. 

3d.  The  general  result  for  which  all  men  labor  is  to  in- 
crease the  abundance  or  diminish  the  scarcity  of  those 
things  which  are  essential  to  their  subsistence,  comfort,  and 
happiness.  Different  individuals  have  different  aptitudes, 
or  are  endowed  with  different  natural  capacities  for  making 
the  varioas  forces  of  nature  and  varieties  of  matter  avail- 
able for  production.  One  man  is  naturally  fitted  to  excel 
as  a  farmer,  another  as  a  mechanic,  the  third  as  a  navi- 
gator, the  fourth  as  a  miner,  engineer,  builder,  or  organiser 
and  director  of  society,  and  the  like.  The  different  coun- 
tries of  the  earth  likewise  exhibit  great  diversity  as  re- 
spects soil,  climate,  natural  products,  and  opportunity. 
It  would  seem  clear,  therefore,  in  order  that  there  may  be 
the  greatest  material  abundance,  that  each  individual  shall 
follow  that  line  of  production  for  which  he  is  best  fitted  by 
natural  capacity  or  circumstances ;  and  that,  for  the  deter- 
mination of  what  that  line  must  be,  the  promptings  of  in- 
dividual Bclf-interest  and  experience  are  a  far  better  guide 
than  any  enactments  of  legislatures  and  rulers  possibly 
ean  be;  and,  finally,  that  the  greatest  possible  facility  be 
afforded  to  prodneers  for  the  interchange  of  their  several 
prodnets  and  services.  So  true,  indeed,  are  these  proposi- 
tions that  mankind  in  their  progress  from  the  rudest  skid 
most  ineipient  social  organizations  to  higher  degrees  of 
eivilisation  invariably  act  in  accordance  with  them,  and, 
as  it  were,  instinctively.  Robinson  Crusoe  npon  his  unin- 
habited island  and  the  solitary  settler  in  the  remote  wilder- 
ness follow  of  necessity  a  great  variety  of  occupations,  as 
that  of  the  farmer,  hunter,  bnilder,  blacksmith,  fisherman, 
tailor,  and  the  like.  But  as  rapidly  as  the  amoeiation  of 
others  in  the  same  neighborhood  admits,  the  solitary  man 
abandons  his  former  diversity  of  employment,  and  devotes 
himself  more  or  less  exclusively  to  a  single  department  of 
industry,  supplying  his  want  of  those  things  which  be  does 
not  himself  produce  by  exchanging  the  surplus  product  of 
his  labor  for  the  surplus  product  of  his  neighbors,  who  fol- 
low other  and  different  industries.  To  take  advantage  of 
natural  facilities  for  intercommunication  between  man  and 
man  for  the  pnrpose  of  exchanging  services  or  commodi- 
ties, it  ii  to  bo  further  observed,  that  settlements  in  all  new 
eonntriea  commence,  if  possible,  in  close  proximity  to  nav- 
igable waters,  and  that  if  commenced  inland,  one  of  the 
first  efforts  of  the  new  society  is  the  construction  of  a  path 
or  road  which  will  enable  its  members  to  hold  communi- 
cation with  some  other  settlements  or  societies.  Next,  as 
population  and  production  incraase,  the  rude  path  or  trail 
gives  way  to  a  well-defined  road,  the  ford  to  a  bridge,  the 
swamp  to  a  causeway,  the  pack  carried  upon  the  backs  of 
men  and  animals  to  the  wagon  drawn  by  horses,  the  wagon 
to  the  railway-car,  the  boat  propelled  by  oars  and  sails  to 
tiM  boat  propelled  by  steam,  and  finally  the  telegraph,  an- 
nihilating mace  and  time; — all  efforts  and  achievements  for 
the  single  objeet  of  facilitating  intercommunication  between 
man  and  man,  and  removing  obstructions  in  the  war  of 
interchanging  hnman  services  and  commodities.  Free  ex- 
change between  man  and  man — or,  what  is  the  same  thing, 
free  trade — is  thereforo  action  in  accordance  with  the  teach- 
ings of  nature.  Protection,  on  the  other  hand,  is  an  at- 
tempt to  make  things  better  than  nature  made  them.  Free 
trade,  or  the  interchange  of  commodities  and  services  with 
the  minimum  of  obstruction,  by  rendering  commodities 
cheap,  tends  to  promote  abundance.  Proteotion,  by  inter- 
ference or  placing  obstructions  in  the  way  of  exchanges, 
tends  to  increase  the  cost  of  commodities  to  the  consumer, 
and  thereby  promotes  scarcity.  Protection,  effected  by 
i^islstire  restriction  on  exchanges,  acts,  therefore,  in  the 
sense  of  all  those  things  which  render  transportation  oner- 
ous ;  or,  in  other  words,  it  is  an  obstacle  in  the  same  sense 


as  a  bad  road,  a  precipitous  range  of  mountains,  an  inter- 
vening desert,  or  a  wide  expanse  of  ocean  abounding  in 
risks  to  navigation;  the  general  effect  of  all  which  is  to 
augment  in  various  degrees  to  consumers  the  difference  be- 
tween the  producing  and  consuming  price  of  commodities. 
All  the  people  of  the  United  States  instinctively  rejoice  at 
the  announcement  of  every  new  discovery  in  tho  oonstruo- 
tion  or  propulsion  of  vessels,  whereby  the  time  and  cost  of 
transporting  oomraodities  across  the  Atlantic  fVom  Liver- 

5oal  to  New  York,  or  across  the  Pacific  from  China  and 
apsn  to  San  Francisco,  aro  diminished;  and  yet  they  do 
not  revolt  at  the  inconsistency  of  imposing  taxes,  for  pur- 
poses other  than  to  meet  the  necessities  of  the  state,  on 
the  landing  of  the  commodities  thus  transported;  which 
are  precisely  equivalent  in  effect,  as  regards  the  consumer, 
to  substituting  slow-sailing  vessels  of  small  tonnage  in  tho 
place  of  ocean  steamers,  or  of  so  widening  tho  expanse  of 
ocean  to  he  traversed  that  the  time  employed  in  transpor- 
tation (and  the  oonsequcnt  increased  cost  of  freight  and 
risk)  shall  bo  expressed  by  months  rather  than  by  days. 
A  few  illustrations  derived  from  the  actual  experience  of 
the  U.  S.  are  hero  pertinent  to  tho  argument. 

Upon  tho  coast  of  Nova  Scotia,  within  a  short  distance 
of  the  United  States,  there  are  coal-mines  of  great  value 
as  respects  quantity  and  quality,  and  which,  unlike  any 
others  in  the  whole  world,  are  located  so  advantage- 
ously in  respect  to  ocean  navigation  that  almost  by  the 
action  of  gravity  alone  the  coal  may  be  delivered  from  tho 
mouth  of  the  pit  npon  the  deck  of  the  vessel.  For  many 
yean  the  government  of  the  United  States  has  imposed 
a  tax  on  tho  landing  of  this  onal  within  its  territory, 
of  one  dollar  and  fifty  cents  per  ton.  Now,  if  we  assnme 
that  coal  npon  a  well-managed  railroad  can  be  transported 
for  ono  cent  per  ton  per  mile,  the  effect  of  this  tax  upon 
the  people  of  New  York  and  New  England  is  precisely 
equivalent  to  a  removal  of  these  coal-mines  of  Nova  Scotia 
fh>m  a  point  on  the  seaboard  to  a  location  one  hundred 
and  fifty  miles  inland.  But  it  would  also  seem  to  stand  to 
reason  that  if  the  removal  of  these  mines  one  hundred  and 
fifty  miles  into  the  interior  was  a  benefit  to  the  people  of 
the  United  States,  a  further  augmentation  of  their  distance 
from  tho  seaboard  to  five  hundred  or  a  thousand  miles 
would  be  a  still  greater  blessing,  and  that  their  absolute 
annihilation  would  be  the  most  superlative  good  of  all. 

Again,  some  years  since  an  English  engineer,  Mr.  Bes- 
semer, devised  a  new  process  for  the  manufacture  of  steel. 
lie  did  not  claim  to  make  anything  new ;  he  did  not  claim 
to  make  steel  of  a  quality  superior  to  what  was  made  be- 
fore; but  he  did  loceeod  in  showing  mankind  how  to  make 
an  indispensable  article  in  tho  work  of  production  cheap, 
which  was  before  dear.  Immediately  on  the  assured  suc- 
cess of  the  invention  the  advocates  of  protection  in  the 
United  States  asked  Congress  to  impose  such  a  duty  on 
the  import  of  this  steel  as  would,  through  a  consequent 
increase  of  its  price  to  American  consumers,  almost  com- 
pletely neutralize  the  only  benefit  accruing  from  the  know- 
ledge and  use  of  the  new  process — namely,  its  ckeapnem — 
and  succeeded  in  obtaining,  and  still  (1875)  have  a  duty 
that  in  a  great  degree  accomplishes  Such  a  result. 

From  the  above  propositions  and  examples  it  would 
seem  evident  that  the  direct  effect  of  a  protective  duty, 
when  it  is  really  operative,  is  to  oompel,  on  the  part  of  the 
commnnity  employing  sncb  an  agency,  a  resort  to  mora 
difficult  and  costly  conditions  of  production  for  the  pro- 
tected article ;  and  also,  that  when  a  state  or  community 
adopts  the  protective  policy  it  also  commits  itself  to  the 
endorsement  of  the  principle  that  the  development  and 
propagating  of  obstacles  is  equivalent  to,  or  the  surest 
method  of,  developing  or  propagating  riches— a  policy  and 
a  principle  which,  if  logically  and  practically  carried  out, 
would  lead  to  disuse  of  ail  labor-saving  machinery. 

The  advocate  of  protection,  however,  meets  this  aver- 
ment, as  well  as  the  argument  embodied  in  the  eoal  and 
Bessemer-steel  illustrations  above  given,  by  saying  that  by 
prohibiting  or  restricting  the  importation  and  nse  of  for- 
eign coal  and  steel  a  demand  will  be  created  for  a  corre- 
sponding additional  quantity  of  similar  American  prod- 
ucts. The  immediate  result  of  this  will  be  that  an  ad- 
ditional opportunity  will  in  eonse<|uenee  be  afforded  to 
American  citizens  desirous  of  following  the  ocoupations  of 
coal-miners  or  transporten  or  steel-makers;  and,  the  re- 
sults of  their  labor  and  expenditnre  remaining  in  the 
country,  the  national  wealth  will  be  thereby  augmented, 
whereas  if  the  same  amount  of  labor  and  expenditure  is 
diverted  to,  and  takes  place  in,  a  foreign  country,  the  re- 
sults will  be  exactly  opposite. 

In  answer,  now,  to  this,  it  may  be  said,  Firtt,  That  the 
amount  of  oonsnmption  in  the  two  instances,  and  conse- 
quently the  results  of  oonsnmption,  will  not  be  the  same : 
fax  whatever  increases  the  price  of  a  osefiil  commodity 
diminishes  its  consumption,  and,  etee  versd,  whatever  di- 
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minishm  the  price  increaaea  coDaamption.  Steond,  To  ad- 
mit the  deairabilitj  of  creating  an  opportnnitj  of  employ- 
ing labor  through  the  agency  of  a  tax  on  all  oonenmen  of 
coal  and  ateel  to  do  work  that  would  yield  to  tlie  aame  eon- 
aumera  a  greater  product  of  the  same  artiolea  if  performed 
elsewhere,  or  an  equal  product  at  less  cost,  ia  to  admit  that 
the  natural  resoarcca  of  a  country  are  ao  far  cxhanated 
that  ther«  ia  no  opportunity  for  the  truly  productive  em- 
ployment of  labor — an  argument  which,  however  effective 
in  overpopulated  countries,  can  have  no  posaible  applica- 
tion in  a  new  country  like  the  U.  S.,  whose  natural  re- 
sources, so  far  from  being  exhausted,  are  yet,  aa  it  were, 
unappropriated  and  unexplored.  Again,  a  tax  levied  in 
pursuance  of  legislative  enactment  for  the  maintenance  of 
such  labor  is  clearly  in  the  nature  of  a  forced  charity, 
while  the  petitioners  for  it<  enactment  answer  in  every 
particular  to  the  definition  of  the  term  "  pauper  " — namely, 
one  who  publicly  confesses  that  ho  cannot  earn  a  living  by 
his  own  exertions,  and  therefore  aaks  the  commanity  to  tax 
themaolvea  or  diminish  their  abundance  for  his  support. 
Third,  The  only  true  test  of  the  increase  of  national  wealth 
ia  the  poaaeaaion  of  an  increased  quantity  of  asefnl  things 
in  the  aggregate,  and  not  in  the  amount  of  labor  performed 
or  the  number  of  laborers  employed,  irrespective  of  reanlta. 
A  tariff  from  ita  reiy  nature  cannot  create  anything :  it 
only  affecta  the  diatribution  of  what  already  exiata.  If  the 
imposition  of  restrictions  by  moans  of  taxes  on  imports 
enables  a  producer  to  employ  a  larger  number  of  work- 
men and  give  to  them  better  wages  than  before,  it  can 
only  be  accomplished  at  the  expense  of  the  domestic  con- 
sumers, who  pay  increased  prices.  Capital  thus  transferred 
ia  no  more  increaaed  than  is  money  by  transference  from 
one  pocket  to  another,  but  on  the  contraijr  ia  diminiafaed 
to  just  the  extent  that  it  is  diverted  from  employing  labor 
that  ia  naturally  profitable  to  that  which  ia  naturally  nn- 
profitable.  And  herein  ia  exposed  the  fallacy  of  the  aver- 
ment that  dutiea  lovied  on  the  import  of  foreign  commod- 
ities protect  home  industry.  It  may  be  conceded  that 
certain  industriea,  aa  the  result  of  such  duties,  may  be 
temporarily  stimulated,  and  the  producer*  obtain  large 
profits  by  a  consequent  inoreaae  in  the  price  of  their  prod- 
ucts; but  then  it  is  at  the  expenae  of  those  who  pay  the 
increased  price,  who  are  always  the  domestic  consumers. 

To  further  make  clear  this  position,  the  following  iUua- 
trmtion,  drawn  from  actual  American  experience,  ia  anb- 
mitted:  For  a  number  of  years  subsequent  to  1880  the 
government  of  the  IT.  S.,  with  a  view  of  protecting  the 
American  producer,  impoaed  such  a  duty  on  foreign  salt  as 
to  greatly  restrict  ita  import  and  at  least  double  the  price 
of  the  article,  whether  of  foreign  or  domestic  production, 
to  the  American  consumer.  The  result  was,  taking  the 
average  price  of  No.  1  spring  wheat  for  the  same  period 
in  Chicago,  that  a  farmer  of  the  West  deairoua  of  buying 
aalt  in  that  market  would  have  been  obliged  to  give  two 
bushels  of  wheat  for  a  barrel  of  salt,  which  without  the 
tariff  he  would  have  readily  obtained  for  one  bushel.  If, 
now,  the  tax  had  been  imposed  solely  with  a  view  to  ob- 
taining revenue,  and  the  farmer  had  bought  imported  salt, 
the  e.Ytra  bushel  given  by  him  would  have  accrued  to  the 
benefit  of  the  State;  and  if  the  circumstances  of  the  gov- 
ernment required  the  tax,  and  its  imposition  waa  expe- 
dient and  equitable,  the  act  was  not  one  to  which  any 
advocate  of  free  trade  could  object.  But  in  the  case  in 
question  the  tax  waa  not  impoaed  primarily  for  revenue, 
as  was  shown  by  the  circumstance  that  imports  and  rev- 
enue greatly  decreased  under  ita  influence,  and  the  salt 
purchaaed  by  the  farmer  in  Chicago  was  domestic  salt, 
which  had  paid  no  direct  or  ^oorroaponding  tax  to  the  gov- 
ernment. The  extra  bushel  of  wheat,  therefore,  which  the 
fanner  was  compelled  to  give  for  his  salt  accrued  wholly  to 
the  benefit  of  the  American  salt-boiler,  and  the  act  was 
justified  on  the  ground  that  American  induitry,  at  exem- 
plified in  salt-making,  was  protected.  And  yet  it  must 
be  clear  to  every  mind  that  if  the  farmer  had  not  given  the 
extra  bushel  of  wheat  to  the  aalt-boiler,  he  would  have  had 
it  to  nae  for  some  other  purpose  advantageous  to  himaelf — 
to  give  to  the  shoemaker,  for  example,  in  exchange  for  a 
pair  of  brogans.  By  ao  much,  therefore,  as  the  industry 
of  the  salt-boiler  waa  encouraged  that  of  the  farmer  and 
the  shoemaker  waa  diseonraged;  and,  putting  the  whole 
matter  in  the  form  of  a  oommeroial  statement,  we  have  the 
following  result :  under  the  so-called  "  protective  syatem  " 
we  have  a  barrel  of  aalt  and  two  buahela  of  wheat  paaaed 
to  the  credit  of  what  is  called  "home  industry,"  while 
under  a  free  syatem  we  have  a  barrel  of  aalt,  two  bnahela 
of  wheat,  and  a  pair  of  ahoes.  Protection,  therefore,  aeeka 
to  promote  induatry  at  the  expenae  oC  the  prodnot*  of  in- 
dustry ;  and  its  favorite  proposition,  that  tJiongh  under  a 
system  of  restriction  a  higher  price  may  be  given  for  an 
article,  yet  all  that  is  paid  by  one  is  given  to  acme  other 
peraon  in  increaaed  employment  and  wages,  has  thia  fal- 


lacy— namely,  thaf  it  conceals  the  fact  that  the  price  paid 
by  the  consumer  would  have  been  equally  expended  upon 
something  and  somebody  if  the  consumer  had  been  allowed 
to  buy  the  cheap  article  instead  of  the  dear  one ;  and  con- 
sequently the  loss  to  the  consumer  is  balanced  by  no  advan- 
tage in  the  aggregate  to  any  one.  "  When  a  highwayman 
takes  a  purse  from  a  traveller,  he  expends  it,  it  may  be,  at 
a  drinking-saloon,  and  the  traveller  would  have  expended 
it  somewhere  else.  But  in  this  there  is  no  loss  in  the  ag- 
gregate; the  vice  of  the  transaction  is  that  the  enjoyment 
goes  to  the  wrong  man.  -  But  if  the  same  money  is  taken 
from  the  traveller  by  forcing  him  to  pay  for  a  dear  article 
instead  of  a  cheap  one,  he  is  not  only  despoiled  of  his  just 
enjoyment  as  before,  but  there  is  a  destructive  process  bo- 
aidea,  in  the  aame  manner  aa  if  the  loss  had  been  canaed 
by  making  him  work  with  a  blunt  axe  instead  of  a  sharp 
one.  Whenever,  therefore,  anything  is  taken  from  one  man 
and  given  to  another  under  the  pretence  of  protection  to 
trade,  an  equal  amount  is  virtually  thrown  mto  the  sea, 
in  addition  to  the  robbery  of  the  individual." 

To  render  the  illustration  derived  from  the  transaction 
in  salt,  above  given,  more  complete,  attention  is  asked  to  the 
following  additional  historical  circumstances.  In  the  val- 
ley of  Kanawha,  West  Virginia,  there  are  salt-springs  which 
furniah  brine  in  abundance  and  of  great  atrength  and  purity. 
The  same  aprings  also  furniah  conjointly  an  inflammable 
gas,  which  flows  with  auch  force  and  quantity  that  it  is 
used  both  to  lift  the  salt-water  into  tanks  at  considerable 
elevation  and  to  subsequently  evaporate  the  brine  by  ig- 
nition under  the  furnaces,  without  the  necessity  of  resort- 
ing to  the  use  of  any  other  fuel  whatever.  Salt  at  this 
point  can  therefore  be  produced  at  a  nominal  cost,  and 
with  advantage  even  over  solar  evaporation,  inasmuch  as 
all  expenae  of  pumping  the  aalt- water  into  vats  in  the  first 
inatanee  ia  entirely  obviated.  During  the  war,  in  order  to 
deprive  the  army  and  the  people  of  the  Southern  Confed- 
eracy of  a  supply  of  salt,  tne  springs  in  question  at  Ka- 
nawha were  temporarily  destroyed  by  the  Federal  forces; 
and  an  important  natural  supply  of  salt  to  the  country 
being  thus  out  off,  the  manufacturers  of  salt  in  Ohio,  from 
springs  leaa  advantageonaly  productive,  obtained  for  a 
time  a  larger  market  and  higher  prices  for  their  more 
costly  competitive  products.  With  the  close  of  the  war 
and  the  reopening  of  Ihe  Kanawha  salt-works,  the  advan- 
tages thus  gained  at  the  expense  of  the  aalt-consumcrs  bid 
fair  to  be  put  an  end  to ;  but  in  order  to  perpetuate  them 
the  Ohio  salt-manufacturers  united,  and,  having  at  a  large 
annual  expense  leased  the  Virginia  springs,  abandoned  and 
absolutely  forbade  their  utilisation. 

4th.  Aa  has  been  already  ahown,  any  increase  in  the 
price  of  domestic  products  consequent  on  the  imposition 
of  taxes  on  the  import  of  corresponding  products  of  foreign 
origin  is  paid  by  the  domestic  consumer.  Hence,  a  result 
alike  deducible  from  theory  and  proved  by  all  experience 
— that  not  only  does  protection  to  a  special  industry  not 
result  in  any  benefit  to  the  general  industry  of  a  country, 
but  also  that  ita  beneficial  infiuence  on  the  apecial  induatry 
itaelf  is  not  permanent,  but  temporary.  Thua,  all  taxes 
tend  to  diffuse  themselves,  and,  if  levied  permanently  and 
with  any  degree  of  uniformity,  do  diffuse  tnemselvea  almost 
with  infallibility.  The  price  of  no  article  can  b«  perma- 
nently advanced  by  artificial  agenciea,  or  otherwiae,  without 
aa  effort  on  the  part  of  every  person  directly  or  indirectly 
concerned  in  its  consumption  to  protect  and  compensate 
themselves  by  advancing  the  price  of  the  labor  or  products 
they  give  in  exchange.  If  aufficient  time  ia  afforded,  and 
local  exchanges  are  not  unduly  restrioted,  thia  effort  of 
compensation  is  always  tnocessful.  Hence,  from  the  very 
necessity  of  the  case  no  protective  duty  can  be  perma- 
nently effective ;  hence,  also,  it  is  that  protected  manufac- 
turers in  every  country  always  proclaim,  and  no  donbt 
honeatly  feel,  that  the  abandonment  of  protection,  or  even 
ita  abatement,  would  be  ruinona.  Of  thia  the  recent  ex- 
perience of  the  U.  8.  afforda  a  moat  curious  and  convincing 
illustration.  Thus,  in  1862-63,  in  order  to  meet  the  ex- 
penses of  a  great  war,  the  government  imposed  excise  or 
internal  taxes  on  every  variety  of  domestic  manufaotifrps, 
and  in  accordance  with  the  principlea  of  equity,  imposed 
what  were  claimed  to  be  oorreaponding  taxea  on  the  import 
of  all  competing  foreign  products.  Soon  after  the  oloae  of 
the  war,  however,  when  the  ceasation  of  hoatilitiea  dimin- 
iahed  the  necessity  of  so  large  revenues,  the  internal  taxes 
were  all  repealed,  but  in  no  one  inatanee  waa  there  a  pro- 
tected manufacturer  found  who  took  any  other  position 
than  that  a  repeal  of  the  corresponding  tariff  would  be 
most  diaastrous  to  hia  bnaineaa.  The  tariff,  aa  originally 
raited  to  compenaate  for  the  new  internal  taxes,  waa  there- 
fore left  in  a  great  degree  unchanged.  That  the  principle 
here  laid  down,  of  want  of  permanency  in  proteotivo 
agenoiea,  is  furthermore  admitted  by  the  protected  mann- 
fiuturers  themselvea  aa  a  result  of  their  own  experience. 
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i>  abo  proved  by  th«  foUowiag  strikiof  tastimony  forced 
•It  nndar  oath  before  a  government  oommission  from  one 
•f  tbe  foremoat  of  their  number  in  1868 — the  late  Oakea 
Amea  of  Maseaohnaetta  : 

Qu—lmH.  "  What,  aooording  to  your  experience,  was  the 
effeat  of  the  inoreaae  of  the  tariff  in  1864  on  the  induatriea 
with  wfaieh  yon  are  apeoially  aoquainted?"  ^n*.  "The 
Int  effect  waa  to  atimulate  nearly  every  braaoh — to  give 
an  impulae  and  activity  to  buaineia;  but  in  a  few  montha 
the  inoreaaed  coat  of  prodaction  >nd  the  advance  in  the 
price  of  lalwr  and  the  produota  of  labor  wore  greater  than 
the  inaieaae  of  tbe  tariff,  lo  that  the  boaineaa  of  production 
wai  no  better,  even  if  in  lo  good  a  condition,  aa  it  waa 
previout  to  the  advance  of  the  tariff  referred  to." 

ith.  Upon  no  one  argument  have  the  advocatea  of  pro- 
taetion  relied  more  in  aupport  of  their  ayatem  than  that 
eontained  in  the  aaanmption  already  referred  to — that  if 
there  wer«  no  reatrietions  on  trade  the  opportunity  to 
labor  created  by  ^roteotioD,  and  the  reaulta  of  the  expend- 
iture of  the  eaminga  of  lueh  labor,  would  be  diverted  to 
sther  eountriea  to  their  benefit,  and  to  the  oorreaponding 
detriment  of  that  country  which,  needing  protection  by 
leaaon  of  a  neoeeaity  for  paying  higher  wages  or  other 
indiutrial  inequalities,  abandons  it;  or,  to  apeak  more 
ipeeifically,  it  is  assumed  that  if  the  V.  S.  were  to  adopt  a 
policy  of  free  trade,  England  would  sspply  us  with  cotton 
ud  metal  fabrications;  Germany,  with  woollen  goods; 
Xova  Scotia,  with  coal;  the  West  Indies,  exclusively  with 
sugar;  Rossia,  with  hemp  and  tallow;  Canada,  with  lum- 
ber; and  Australia,  with  wool — that  thereby  opportunity  to 
ear  own  people  to  labor  would  be  greatly  restricted,  and 
the  wages  of  labor  reduced  to  a  level  of  the  wages  of  for- 
eigners. Specious  as  ia  this  argument,  there  could  not  bo 
a  greater  error  of  fact  or  a  worse  sophism  of  reason.  None 
of  the  commodities  mentioned  will  be  given  by  the  pro- 
ducers resident  in  foreign  countries  for  nothing.  Prodttet 
ftr  product  is  the  invariable  law  of  exchange,  and  we  can- 
not buy  a  single  article  in  any  market  except  with  or  by  a 
product  of  our  own,  or  for  money  which  has  been  obtained 
oy  the  exchange  of  some  product  for  it.  Nothing,  there- 
fore, can  ur  will  be  imported  unless  that  in  which  it  is  paid 
for  can  be  produced  at  home  with  greater  final  advantage. 
Hence,  also,  it  is  in  the  nature  of  a  truism  to  assert  that 
it  is  for  the  interest  of  every  community  that  its  industry 
skoald  be  directed  to  the  production  of  such  articles  as 
are  attended  with  greater  final  advantage,  in  preference  to 
those  which  are  attended  with  leas;  aa  inevitably  would  be 
the  resnlt  if  the  busineas  of  production  and  exchange  was 
not  obstructed  by  legislative  enactments,  but  left  to  the 
gnidance  of  individual  self-interest. 

From  these  premises  wo  are  warranted  in  regarding  the 
following  deduottons  as  in  the  light  of  economic  axioms: 
lit.  A  nation  or  community  can  attain  the  greatest  pros- 
perity, and  seeure  to  its  people  the  greatest  degree  of  ma- 
terial abundance,  only  when  it  utilises  its  natural  resources 
and  labor  to  the  best  advantage  and  with  the  least  waste 
and  loss,  whatever  may  be  the  nominal  rate  of  wages  paid 
to  its  laborers.  The  realisation  of  suoh  a  result  is  hasten- 
ed or  retarded  by  whatever  removes  or  creates  obstructions 
or  interferences  in  the  way  of  production  and  exohanges. 
2d.  The  exports  on  the  whole  of  any  country  must  and  al- 
ways do  balance  its  imports ;  which  is  equivalent  to  saying 
that  if  we  do  not  buy  we  cannot  sell,  while  neither  buying 
nor  selling  will  take  place  unless  there  is  a  real  or  supposed 
advantage  to  both  parties  to  the  transaction.  3d.  As  a  na- 
tion only  exports  loose  things  for  which  it  possesses  de- 
eided  advantages  relatively  to  other  nations  in  producing, 
it  follows  that  what  a  nation  purchases  by  its  exports  it 
pureboMS  by  its  most  efficient  labor,  and  consequently  at 
the  cheapest  possible  rate  to  itself.  Hcnoe,  the  price  paid 
for  every  foreign  manufactured  article,  instead  of  being  so 
much  given  for  the  encouragement  of  foreign  labor  to  the 

firejudioe  of  our  own,  is  as  truly  the  product  of  onr  own 
abor  as  though  we  had  directly  manufactnrod  it  oureelrea. 
Free  trade,  therefore,  con  by  no  possibility  disoonrage 
home-labor  or  diminish  the  real  wages  of  laborers. 

The  favorite  protectionist  argument,  that  if  trade  is  un- 
restricted, and  the  people  of  a  country,  under  the  induce- 
ment of  greater  cheapness,  are  allowed  to  supply  them- 
selves with  foreign  oommodities,  the  opportunities  for  the 
employment  of  domestic  labor  will  be  correspondingly  di- 
minished, is  an  argument  identical  in  character  with  that 
which  has  in  past  times  often  led  individuals  and  whole 
sommnnities  to  oppose  the  invention  and  introduction  of 
labor-saving  or  "  labor-dispensing "  maohinery .  To  aift 
thoroughly  this  sophism,  it  is  sufficient  to  remember  that 
labor  is  exerted  not  for  the  sake  of  labor,  but  for  what 
labor  brings,  and  that  human  wants  expand  Just  in  propor- 
tion to  the  multiplication  of  the  means  and  opportunity 
of  gratifying  human  desires.     If  the  wages  of  a  day's 


mnoh  as  at  present,  can  any  one  doubt  that  the  demand 
for  tbe  necessaries  and  luxuries  of  life  would  be  increased 
a  hundred-fold  ?  If  the  people  of  the  U.  S.  could  obtain 
the  products  of  the  labor  of  other  countries  for  nothing, 
could  the  labor  of  the  whole  world  supply  the  quantity  of 
things  we  should  want?  In  short,  the  demand  for  the 
results  of  labor  can  never  be  satisfied,  and  is  never  limited 
except  by  its  ability  to  buy ;  and  the  cheaper  things  are 
the  more  people  will  purchase  and  consume.  Nothing, 
therefore,  can  be  more  irrational  than  the  supposition  that 
increased  cheapness,  or  increased  ability  to  buy  and  con- 
sume, diminishes  or  restricts  the  opportunity  to  labor.  If 
by  the  invention  of  machinery  or  the  discovery  of  cheaper 
souroes  of  supply  the  labor  of  a  certain  number  of  indi- 
viduals in  a  department  of  industry  becomes  superfluous 
or  unnecessary,  such  labor  must  take  a  new  direction,  and 
it  is  not  to  be  denied  that  in  the  prooess  of  readjustment 
temporary  individual  inconvenience,  and  perhaps  suffer- 
ing, may  result.  But  any  temporary  loss  thus  sustained 
by  individuals  is  more  than  mode  up  to  society,  regarded 
from  the  standpoint  of  either  producers  or  consumers,  by 
the  inoreaaed  demand  consequent  on  increased  cheapness 
through  greater  material  abundance,  and  therefore  greater 
comfort  and  happiness.  About  tbe  time  of  the  invention 
and  introduction  of  the  sewing-machine  into  Europe  the 
benevolent  people  of  a  city  in  Qermany  where  the  industry 
of  needlewomen  was  a  marked  specialty  formed  an  organ- 
isation to  lessen  in  a  degree  the  injury  which  it  was  be- 
lieved would  inevitably  accrue  from  the  supplementation 
of  a  great  opportunity  to  labor  by  the  poor  which  was 
threatened.  After  the  lapse  of  a  few  years,  however,  when 
society,  aa  represented  by  the  whole  people  of  tbe  city, 
obeying  their  natural  instincts,  had  determined  to  have, 
and  had  obtained,  a  cheaper  source  of  supply  for  their 
needle-products  than  before,  the  organisation  referred  to 
instituted  an  investigation,  the  result  of  which  showed 
that  by  reason  of  a  greater  consumption  of  sewed  goods, 
oonsequent  on  their  cheaper  supply,  the  number  of  per- 
sons engaged  in  the  operating  of  sewing-machines  was 
greater  than  what  had  formerly  found  employment  by  the 
needle,  and  that  wages  had  increased  ratner  than  dimin- 
ished. 

6th.  The  averment  that  prohibition  or  reatriction  of  for- 
eign imports  encourages  diversity  of  domestic  industry,  ia 
answered  by  saying,  that  when  any  trade  can  be  introduced 
or  undertaken  for  fiscal  or  public  advantage,  private  enter- 
prise is  competent  to  its  aooomplishment.  "To  ask  for 
more  is  only  to  ask  to  have  a  finger  in  the  public  purse." 
It  may  be  possible  to  conceive  of  specific  cases  in  which  it 
might  be  politio  for  a  government  t^  give  an  advantage  for 
a  limited  time  and  for  a  definite  object.  But  protection,  as 
an  eoonomio  system,  canqot  rightfully  olaim  any  support 
from  such  an  admission,  inasmuch  as  its  demand  is  that 
tbe  public  shall  be  obliged  to  support  all  manufacturing 
enterprises  upon  no  other  ground  but  that  they  oaonot  sup- 
port themselves. 

7th.  Protection,  it  is  alleged,  has  a  tendenoy  to  make 
what  are  termed  manufactured  products  cheaper.  A  very 
fit  and  oogent  answer  which  has  been  made  to  this  asser- 
tion of  the  opponents  of  free  trade  is,  that  if  protection  is 
to  be  reoommended  because  it  leads  ultimately  to  cheap- 
ness, it  were  best  to  begin  with  cheapness.  Another  answer 
ia  to  be  found  in  the  circumstance  that  not  a  aingle  inatance 
can  be  adduced  to  ahow  that  any  reduction  haa  ever  taken 
plaoe  in  the  cost  of  production  under  s  ayatem  of  protec- 
tion, through  the  agencies  of  new  inventions,  discoveries, 
and  economies,  which  would  not  have  taken  plaoe  equally 
soon  under  a  system  of  free  trade ;  while,  on  the  contrary, 
many  instanoes  oan  be  referred  to  which  prove  that 
proteotion,  by  removing  the  dread  of  foreign  eompetition, 
has  not  only  retarded  invention,  but  also  the  application 
and  use  of  improvements  and  inventions  elsewhere  devised 
and  introduced.  Thus,  referring  to  the  experience  of  the 
n.  S.,  where  tbe  ayatem  of  protection  has  in  general  pre- 
vailed for  many  years,  it  is  a  well-known  fact  that  tbe  de- 
partment of  industry  which  has  been  distinguished  more 
than  any  other  by  the  invention  and  application  of  labor- 
saving  machinery  is  that  of  agriculture,  which  has  never 
been  protected  to  any  extent;  and  for  the  reason  that  the 
country  which  raises  a  surplus  of  nearly  all  its  agricul- 
tural produota  for  aale  in  foreign  countries  never  can  be. 
On  the  other  hand,  in  that  department  of  industry  engaged 
in  tbe  primary  mannfaeture  of  iron,  which  has  always  been 
especially  shielded  by  high  restrictive  duties,  not  only  from 
foreign  competition,  but  also  from  the  necessity  of  the  ex- 
ercise of  economy  and  skill,  the  progress  in  the  direction 
of  improvement  has  been  so  slow  that  according  to  the  re- 
port of  the  geological  survey  of  Ohio  for  1872-7.1  there  is 
hardly  a  furnace  in  that  great  iron-producing  State  that 
can  be  compared  with  the  best  European  furnaces,  either 
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Ohio  farnoeea  unncocssarily  wanting  one-fourth  of  th«  metal 
in  the  ore  in  the  process  of  smelting. 

It  is  also  pertinent  to  this  department  of  the  subjeot  to 
notice  the  idea  adopted  by  a  school  of  Amerioan  economists 
or  politicians,  that  it  is  for  the  advantage  of  a  conntr;  to 
endoaror  to  effect  a  reduction  of  prices  by  the  creation, 
through  legislation  or  otherwise,  of  an  exoessire  or  arti- 
Hcial  stimulus  to  production.  That  tho  creation  of  an  arti- 
ficial stimulus  to  domestic  production — such  os  is  almost 
always  temporarily  afforded  by  an  increase  of  the  tariff  or 
by  war,  which  necessitates  extraordinary  supplieft— does 
haro  the  effect  in  the  first  instance  to  qnickcn  certain 
branches  of  production,  and  subsequently  reduce  prices 
through  the  competition  engendered,  cannot  be  donbted; 
but  experience  shows  that  in  almost  erery  such  instance 
the  reliction  of  prices  is  effected  at  the  expense  or  waste 
of  capital,  and  that  the  general  result,  in  place  of  being  a 
gain,  is  one  of  the  worst  events  that  can  happen  to  a  com- 
munity. Thus,  the  first  effect  of  creating  an  extraordinary 
domcstio  demand  is  to  increase  prices,  which  in  turn  affords 
large  profits  to  those  in  possession  of  stock  on  hand  or  of  the 
machinery  of  production  ready  for  immediate  terries.  Tho 
prospect  of  the  realization  of  large  profits  next  imme- 
diately tempts  others  to  engage  in  the  same  branch  of  pro- 
duction— in  many  cases  with  insufficient  capital,  and  with- 
ont  that  practical  knowledge  of  the  details  of  the  nnder- 
taking  essential  to  secure  success.  As  production  goes  on, 
supply  gradually  becomes  equal  <o,  and  finally  in  excess 
of  demand.  The  producers  working  on  insnffioient  capital 
or  with  insufficient  skill  are  soon  obliged,  in  order  to  meet 
impending  obligations  or  dispose  of  inferior  products,  to 
force  sales  through  a  reduction  of  prices,  and  the  others, 
in  order  to  retain  their  markets  and  customers,  are 
soon  compelled  to  follow  their  example.  This  in  turn  is 
followed  by  new  oonoesstons  alternately  by  both  parties, 
which  are  accompanied  by  the  nsual  resort  of  turning  out 
articles  or  products  of  inferior  quality,  but  with  an  external 
good  appearance — slate  being  substituted  in  the  place  of 
eoal ;  cinder  in  the  plaoe  of  iron ;  shoddy  in  the  place  of 
wool ;  starch  and  sizing  in  the  plaoe  of  ootton ;  paste- 
board in  the  manufacture  of  boots  and  shoes  in  the  plaee 
of  leather;  and  olay  in  the  manufacture  of  paper  in  the  place 
of  fibre.  And  so  the  work  of  production  goes  on,  nntil 
gradually  the  whole  industry  becomes  depressed  and  de- 
moralized, and  the  weaker  producers  suceumb,  with  a 
greater  or  less  destrnotion  of  capital  and  waste  of  prodnot. 
Affairs  having  now  reached  their  minimum  of  depression, 
recovery  slowly  commences.  The  increase  of  the  ooantry 
eauses  sonsumption  to  gradually  gain  on  prodaction,  and 
finally  the  community  suddenly  becomes  aware  of  the  fact 
that  supply  has  all  at  once  become  unequal  to  the  demand. 
Then  tnoae  of  the  producers  who  have  been  able  to  main- 
tain their  existence  enter  upon  another  period  of  business 
prosperity ;  others  again  rush  into  the  business,  and  the 
old  experienoe  is  again  and  again  repeated.  Such  has 
been  the  history  of  the  industry  of  tho  U.  S.  under  tho  at- 
tempt to  restrict  tho  freedom  of  trade  by  high  duties  on 
imports,  frequently  modified;  and  such  also  was  the  effect 
of  the  war  from  IStl-SS.  To  use  a  familiar  expression,  it 
has  always  been  either  "  high  water  "  or  "  low  water  "  in  tho 
manufacturing  industry  of  the  country — no  middle  course, 
no  stability.  What  the  people  have  gained  at  one  time  as 
consumers  from  low  prices  they  have  more  than  compen- 
sated at  another  by  the  recurrence  of  extra  rates,  and  as 
producers  by  periodical  suspensions  of  industry,  spas- 
modic reducliun  of  wagi>s,  and  depression  of  business. 

Meantime,  the  loss  to  the  country  from  the  destruction 
of  capital  and  the  waste  and  misapplication  of  labor  has 
been  something  which  no  man  ean  estimate.  One  of  the 
most  striking  illustrations  of  this  experience,  selected  from 
many  examples  afforded  by  the  \S.  a.,  is  the  following :  In 
1861-65  it  was  found  that  the  supply  of  paper  of  domestic 
manufacture  was  insufficient  to  meet  the  consumption  of 
the  country,  and  that  th:;  supply  from  abroad  was  greatly 
impeded  by  an  unusually  heavy  duty  imposed  in  time  of 
war  on  its  import.  Tho  price  of  paper  in  the  country  ae- 
eordingly  rose  with  great  rapidity,  and  the  profits  of  the 
paper-manufacturers  who  were  then  in  possession  of  the 
machinery  of  production  became  something  extraordinary. 
The  usual  effect  followed.  A  host  of  new  men  rushed  into 
the  business  and  old  manufactories  were  enlarged,  so  that 
during  the  years  1864-66  it  was  estimated  that  more  paper- 
mills  were  built  in  the  U.  S.  than  during  the  whole  of  the 
twelve  years  previous.  As  a  matter  of  course,  the  market 
became  overstocked  with  paper,  prices  fell  with  great  ra- 
pidity, many  abandoned  the  basiness  through  inclination  or 
necessity,  and  many  mills  and  much  machinery  were  sold 
for  less  than  the  cost  of  construction ;  while  in  the  spring 
of  1869  the  paper-makers  met  in  convention  to  consider 
the  desirability  of  decreasing  the  production  of  paper — or, 
what  is  the  same  thing,  of  allowing  their  capital  and  their 


labor  to  remain  unemployed — on  aeoount  of  the  unprofit- 
ableness of  the  busineae.  In  Oetober  of  the  same  year  s 
storm  of  great  violenoe  swept  over  the  northern  portion  of 
the  country,  and  in  the  flood  which  followed  many  mills 
engaged  in  the  manufacture  of  paper  were  so  injured  u  to 
temporarily  render  them  incapable  of  working.  A  leading 
journal  in  one  of  the  paper-mannfaotaring  districts,  de- 
voted to  the  advocacy  of  protection,  in  commenting  on  the 
effects  of  the  storm,  used  this  language :  "  There  seems  to 
have  been  unusual  fatality  among  paper-mills,  but  this 
disaster  will  work  to  the  advantage  of  those  who  escaped 
the  flood,  and  we  doubt  not  that  those  that  did  stand  will 
do  a  better  business  in  oonsequence  of  the  lessened  supply;" 
or,  in  other  words,  the  oondition  of  this  partienlar  industry 
had  become  so  bad  through  the  inflaenoe  of  a  fiscal  poli^ 
based  on  the  theory  of  proteotion  that  the  ooourrenoe  of  a 
great  public  calamity,  with  a  vast  attendant  destrnotion  of 
property,  had  come  to  be  regarded  in  the  light  of  a  pnblie 
blessing. 

8th.  It  is  olear  that  one  of  tiie  essential  attributes  of  s 
just  law  is  that  it  bears  equally  upon  all  subjected  to  its 
influence,  and  that  an  unjust  law  must  neoesaarily  be  alio 
injurious.  A  system  of  law  imposing  proteetive  duties 
must,  in  order  to  be  effeetive,  be  partial  and  discriminating, 
and  therefore  unequal  and  unjust;  for  if  a  lawoonld  be 
devised  which  would  afford  equal  proteotion  to  all  the  in- 
dustrial interests  of  a  nation,  it  would  benefit  in  faet  no 
interest  by  leaving  everything  relatively  as  before ;  or,  !b 
other  words,  the  attempt  to  protect  everything  would  remit 
in  protecting  nothing. 

Any  system  of  laws  founded  on  injustice  and  ineqaality 
cannot,  furthermore,  be  permanent.  The  possibility  tliat 
it  can  he  further  changed  to  meet  the  further  demands  of 
special  interests,  and  the  instinctive  revolt  of  human  nature 
against  legal  wrong  and  partiality,  continnally  threaten 
its  stability.  Henoe,  a  system  of  industry  built  npon  laws 
establishing  protection  through  discriminating  taxes  ean 
never  have  stability  of  oondition;  and  without  such  sta- 
bility there  ean  be  no  continued  industrial  prosperity. 
Apart  from  these  considerations,  in  a  free  govemmeat, 
also,  where  the  people  enjoy  the  right  to  choose  and  to 
change  their  law-makers  at  comparatively  short  intervals, 
the  opinions  of  the  masses  will  change  aocurding  to  the 
light  they  receive ;  and  as  their  opinion  changes,  so  muat 
necessarily  the  policy  of  the  goremment.  Tariffs  framed 
to  regulate  ana  direct  industries  can  therefore  never  be 
permanent  under  governments  that  admit  the  right  of  the 
people  to  vote  and  to  think.  Nothing  less  than  a  despot- 
ism, and  an  ignorant  despotism  at  that,  can  maintain  a 
protective  tariff  at  any  given  standard  for  any  lengthened 

fieriod.  On  the  other  hand,  one  of  the  strongest  arguments 
n  behalf  of  freedom  of  trade  is,  that  it  makes  every  branch 
of  industry  independent  of  legislation,  and  emancipates  it 
from  all  conditions  affecting  its  stability  other  than  what 
are  natural,  and  whioh  can  in  a  great  degree  be  anticipated 
and  provided  against. 

9th.  "A  tariff  on  imports,"  it  is  sometimes  alleged  by  tho 
advocates  of  protection,  "  obliges  a  foreigner  to  pay  a  part 
of  our  taxes.'  To  this  it  may  lie  replied  that  if  there  were 
any  plan  or  device  by  which  one  nation  oould  thus  throw 
off  its  burden  of  taxation  in  any  degree  upon  another  na- 
tion, it  would  long  ago  have  been  universally  found  out  and 
recognized,  and  would  have  been  adopted  by  all  nations  to 
at  least  the  extent  of  making  the  burden  of  taxation  thus 
transferred  in  all  oases  reeiproeal.  If  the  principle  in- 
volved in  the  proposition  in  question,  therefore,  oould  pos- 
sibly be  true,  no  possible  advantage  could  accrue  from  its 
application.  But  the  point  itself  involves  an  absordity. 
Taxes  on  imports  are  paid  by  the  persons  who  consume 
them ;  and  these  are  not  foreigners,  but  residents  of  the 
country  into  which  the  commodities  are  imported.  A  duty 
on  imports  may  injure  foreigners  by  depriving  them  of  an 
opportunity  of  exchanging  their  products  for  tho  products 
of  the  country  imposing  the  duty,  but  no  import-taxes  will 
for  any  length  of  time  compel  foreigners  to  sell  their  prod- 
ucts at  a  loss,  or  to  accept  less  than  the  average  rate  of 
profit  on  their  transactions;  for  no  business  can  perma- 
nently maintain  itself  under  such  conditions.  Where  a  na- 
tion possesses  a  complete  monopoly  of  an  article,  as  is  the 
case  of  Peru  in  respect  to  guano,  and  to  a  great  extent  with 
China  in  the  case  of  tea,  the  monopoly  always  obtains  the 
highest  practicable  prioe  for  its  commodities,  and  the  per- 
sons who  find  their  use  indispensable  are  obliged  to  pay 
the  prescribed  prices.  The  imposition  of  a  tax  on  the  im- 
port of  such  commodities  into  a  country  may  compel  the 
monopoly,  for  the  sake  of  retaining  a  market,  to  reduce 
their  prioes  proportionally ;  and  in  sueh  eases  the  nation 
imposing  the  impost  may  to  a  degree  share  the  profit  of  the 
monopoly.  But  the  price  to  the  consumers  is  not  dimin- 
ished by  reaaon  of  the  impOrt-duty,  and  the  case*  in 
which  any  interest  has  snob  a  complete  control  over  the 
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anpply  of  a  prodnflt  u  to  enat*'*  it  to  arbitrarily  dietat« 
pneea  are  m  rare  aa  hardly  to  render  them  worthy  of  wrioui 
eoii9id«ratioti  in  an  economia  argnmeat. 

lOtb.  Another  powerful  argament  in  favor  of  free  trade 
between  nations  i«,  that  of  all  ageaeiea  it  U  the  one  moat 
oondaeiTe  to  the  maintenanoe  of  international  peaee  and 
to  the  prevention  of  ware.  The  reatrietion  of  oommereial 
intereoarae  among  nations  tenda  to  make  men  atrangera  to 
eaeh  other,  and  preventa  the  formation  of  that  union  of 
material  intereata  which  creates  and  eneooragea  in  men  a 
diepotition  to  adjoat  their  differeneea  By  peaeeftil  methoda 
rather  than  by  phyaieal  force.    On  the  ether  hand,  it  re- 

3 aires  no  argament  to  prove  that  free  trade  in  ita  fnlleat 
evelopment  tenda  to  make  men  frienda  rather  than  atran- 
gera, for  the  more  they  exchange  oommoditiea  and  aervice* 
the  more  they  become  aoauainted  with  and  aaaimilated  to 
each  other;  whereby  a  feeling  of  intardependeuce  and 
motoality  of  intereat  apringi  np,  which,  it  may  Im  safely 
aEanmed,  does  more  to  maintain  amicable  relations  between 
them  than  all  the  shipa  of  war  that  ever  wen  built  or  all 
the  armies  that  ever  were  organised.  Of  the  truth  of  this 
the  erperienee  of  Bngland  and  the  U.  S.  in  taapeet  to  the 
"  Alabama  olaima  "  ia  a  striking  example.  The  moral  and 
rdigknis  aentlmeata  of  the  people  of  the  two  eonntries  un- 
doubtedly eontribnced  much  to  restrain  the  beUigeient 
Ceelings  that  existed  previoas  to  the  referenee  of  the  claims 
to  armtration ;  but  a  stronger  restraining  element  than  all, 
and  one  underlying  and  supporting  the  moral  and  religious 
intnenees,  was  a  feeling  among  the  great  body  of  the 
people  of  the  two  nations  that  war,  as  a  mere  business 
traassetion,  "  wonM  not  pay ;"  and  that  the  eoameroe  and 
trade  of  the  United  States  and  Sreat  Britain  are  so  intar- 
linked  and  interwoven  that  a  resort  to  arms  would  result  in 
eommenial  mfn  and  permanent  and  inaalenlable  impov- 
•riahasent  to  both  countries. 

Iltb.  The  question  here  natnrally  arises,  if  the  above 
propositions  in  favor  of  free  trade  are  correct,  and  if  the 
doctrine  of  protection  is  as  &lae  and  iiqarioaa  aa  it  ia  rep- 
resented to  be,  how  happena  it  that  free  trade  does  not  at 
cmce  meet  with  univeraal  aoeeptanoe  ?  and  how  ia  the  ad- 
herence of  many  men  of  dear  intelloet  and  practical  ex- 
perience to  the  oppoaite  doctrine  to  Iw  accounted  for  ?  One 
of  the  best  answers  to  these  qaeationa  waa  given  by  the 
oelebrated  Frenoh  economist  Bastiat,  in  an  article  written 
many  years  ago,  entitled  Thai  wkick  it  Seen,  and  That 
miieh  a  Iht  Seat,  in  which  he  showed  that  protection  ia 
maintained  mainly  by  a  view  of  what  the  producer  gains 
and  a  concealment  of  what  the  eonanmer  loeea ;  and  that 
if  the  losses  of  the  million  were  as  patent  and  palpable  as 
the  praftts  of  the  few,  no  nation  would  toleialc  the  system 
for  a  ringle  day.  Protection  aeenmnlates  upon  a  single 
point  the  good  which  it  effects,  while  the  evil  which  it  in- 
■ieta  is  infused  throughout  the  oommnnity  as  a  whole.  The 
■rst  rasalt  strikes  the  eye  at  onoe ;  the  latter  requires  some 
inrestigation  to  become  clearly  pereeptiblCk  The  doctrine 
of  protection  is  also  an  inheritance  of  the  past,  and  has 
all  the  aopvort  which  euatom,  dogma,  and  preacription  can 
^Tc  it.  Mankind  alao  divide  themaelrea  into  two  claaaea 
— pradneera  and  oonanmers,  buyers  and  sellers.  The  in- 
terest of  producers  and  aellera  ia  that  prices  ahnll  be  high,  or 
tbat  there  ahall  be  acaieity ;  the  intereat  of  consumers  and 
bayers  is  that  priees  shall  be  low,  or  that  there  shall  be 
aliundanee.  Bat  every  person  will  at  one*  admit  that  it  is 
for  the  general  interest  that  there  shall  be  abundance,  rather 
than  aeareity.  But  in  the  case  of  individuals  controlling 
large  ageneies  for  prodnotion,  their  interests  as  producers 
and  adlers  of  large  qaantities  of  commodities  may  be  made 
greater  than  their  interests  as  consumers,  if  by  the  aid  of 
legislation  the  priee  of  what  they  produce  can  be  raised, 
by  disoriminating  laws  disproportionately  over  what  they 
eonsame,  or  to  the  cost  of  production.  Hen  of  this  class 
are  ganarally  rich  beyond  the  average  of  the  community, 
and  therefore  influential  in  controlling  legislation  and  in 
dctenaining  fiscal  policies ;  and  it  is  but  natural  that  in  so 
doing  they  should  consnlt  thair  own  interests  rather  than 
the  iateraits  of  the  masses. 

12tb.  It  only  rsmains  to  briefly  notice  the  testimony  of 
history  in  respect  to  the  inflnenoe  of  free  trade  as  an  eco- 
nomic principle  npon  the  development  of  nations  and  the 
prograaa  of  civilisation. 

Ia  the  eariier  agea  in  Europe  the  principle  that  trade  or 
eoraoHree  ia  ■mutoally  advantageoua,  and  that  after  every 
fair  meraantile  transaction  both  partiea  are  richer  than  be- 
fore, was  not  nnderatood.  On  tne  contrary,  the  generally 
accepted  theory  among  both  nationa  and  individuals  in  re- 
spect to  trade  was  pithily  embodied  in  the  old  proverb, 
"What  is  one  mans  gain  must  be  another  mans  loss." 
Coomerse,  therefore,  it  was  assumed,  could  benefit  one 
eoontry  only  as  it  it^ored  some  other.  In  aecordanoe, 
thenfore,  with  this  principle,  every  state  in  Christendom, 
in  place  of  rendering  trade  and  commerce  free,  exerted 


itself  to  impose  the  moat  harassing  restrictions  on  commer- 
cial intercourse,  not  only  as  between  different  countries, 
but  also  as  between  districts  of  the  same  country,  and  eren 
as  between  man  and  man.  Country  was  accordingly  sepa- 
rated from  country  and  town  from  town  aa  if  seasi  ran  be- 
tween them.  If  a  man  of  Liege  came  to  Ghent  with  bia 
wares,  he  was  obliged  first  to  pay  tolls  at  the  city's  gates ; 
then  when  within  the  city  he  was  encumbered  at  every  stop 
with  what  wero  termed  "  the  privileges  of  companies;**  and 
if  the  citisen  of  Ghent  desired  to  trade  at  Liege,  be  en- 
countered the  same  difficulties,  which  were  effectual  to  pre- 
vent either  from  trading  to  the  best  adrantage.  The  rev- 
enues of  most  cities  wore  also  in  great  part  derived  from 
the  fines  and  forfeitures  of  trades,  almost  all  of  which  were 
established  on  the  principle  that  if  one  trade  became  too 
industrious  or  too  clever,  it  would  be  the  ruin  of  another 
trad&  Every  trade  was  accordingly  fenced  round  with 
secrets,  and  the  commonest  trade  was  termed,  in  the  lan- 
guage of  the  indentures  of  apprentices,  "  an  art  or  mys- 
tery." If  one  nation  saw  prubt  in  any  one  manufacture, 
all  her  efforts  wero  at  onoe  directed  to  frustrate  the  at- 
tempts of  other  nations  to  engage  in  the  same  industry. 
She  must  encourage  the  importation  of  all  the  raw  ma- 
terials that  entered  into  its  production,  and  adopt  an  op- 
posite rule  as  respected  the  finished  article.  At  the  close 
of  the  sixteenth  century  England  undertook  the  woollen 
manufacture.  By  the  act  of  the  8th  of  Elisabeth  the  ox- 
porter  of  sheep  waa  for  the  first  offence  to  forfeit  his  goods 
for  ever,  to  suffer  a  year's  imprisonment,  and  then  have  his 
left  band  cut  off  in  a  market-town  on  market-day,  there  to 
be  nailed  np  to  the  pillory.  For  the  second  offence  he  should 
be  adjudged  a  felon,  and  suffer  death.  At  a  later  perind, 
in  the  reign  of  Charles  II.,  it  was  enacted  that  no  person 
within  fifteen  miles  of  the  sea  must  buy  wool  without  the 
permission  of  the  king;  nor  could  it  be  loaded  in  any  vc- 
hicle,  or  carried,  except  between  sunrising  and  sunsetting, 
within  five  miles  of  the  sea,  on  pain  of  forfeiture.  An  act 
of  Parliament  in  1678,  for  the  encouragement  of  woollen 
manufactures,  ordered  that  every  corpse  should  be  buried 
in  a  woollen  shroud.  In  1672  the  lord  chancellor  of  Eng- 
land announced  the  necessity  of  going  to  war  with  the 
Dutch  and  destroying  their  commerce,  because  it  was  sur- 
passing that  of  Great  Britain;  and  even  as  late  as  1748 
one  of  England's  greatest  statesmen  (Somers)  declared  in 
the  House  of  Lords  that  "if  our  wealth  is  diminishing,  it 
is  time  to  ruin  the  commerce  of  that  nation  which  has 
driven  us  from  the  markets  of  the  Continent,  by  sweeping 
the  seas  of  their  ships  and  blockading  their  ports."  By 
the  treaty  of  Utrecht,  which  concluded  the  great  war  of 
England  and  Spain  against  Louis  XIV.  and  his  allies, 
England,  being  able  to  dictate  the  terms,  secured  the  adop- 
tion of  a  section  by  which  the  citizens  of  Antwerp  were 
forbidden  to  use  the  deep  water  that  flowed  close  by  their 
walls;  and  it  was  further  expressly  stipulated  that  the  ca- 
pacious harbor  of  Dunkirk,  m  the  north  of  France,  should 
be  filled  up  and  for  ever  ruined,  so  that  French  commeroe 
might  not  become  too  successful. 

There  w&s,  however,  one  notable  exception  to  the  all  but 
universal  acceptation  in  Europe  daring  the  fifteenth,  six- 
teenth, seventeenth,  and  cigbteenth  centuries  of  the  doc- 
trine, that  the  commercial  and  industrial  prosperity  of  na- 
tions waa  dependent  on  monopolies  and  interlercnces  with 
trade-production  and  exchanges;  and  that  exception  was 
found  in  the  cose  of  Holland.  In  a  remarkable  pamphlet 
entitled  Tke  Tnie  Intertst  and  Political  Maximt  of  the  Re- 
public of  Holland,  published  by  Cornelius  de  Witt,  and 
translated  into  English  in  1746,  this  groat  statesman  of  the 
Netherlands  shows  "that  the  Dutch,  though  not  producing 
a  bushel  of  wheat,  ate  the  whitest  bread  in  Europe ;  and, 
though  not  producing  a  sheaf  of  hemp,  n  single  plank,  or 
any  iron,  had  the  best  fleet  which  then  sailed  the  sea;  be- 
eauae  Holland  had  wealth  to  pay  for  these  commodities ; 
and  possessed  this  wealth  because  ita  trade  and  all  ex- 
changes were  left  unfettered,  unimpeded,  unlegislated  upon  ; 
and  that  by  this  free  trade  the  Netherlands  became  both  the 
most  peopled  and  the  richest  country  on  the  earth,  and  loans 
oould  be  effected  there  for  a  lower  interest  than  anywhere 
else," 

With  the  progress  of  civilisation,  and  the  consequent  dif- 
fusion of  information,  the  arbitrary  restrictions  on  trade 
above  noticed,  which  were  formerly  so  common  in  Europe, 
have  almost  entirely  disappeared,  and  men  now  wonaer 
that  any  benefit  could  ever  have  been  supposed  to  havo 
accrued  from  snob  absurd  and  monstrous  regulations.  But 
the  change  to  a  more  liberal  state  of  things,  though  con- 
stant, has  been  slow,  and  the  policy  of  the  Middle  Ages,  in 
the  process  of  modification  and  extinction,  gave  place  to  the 
so-called  and  more  modern  policy  of  "  protection,"  which, 
while  clearly  recognizing  the  impolicy  of  interfering  with 
domestic  exchanges,  regards  foreign  trade  as  something 
dilFerent  from  any  other  trade,  which  it  is  for  the  interest 
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of  the  ttato  to  interfere  with  wad  regnlat*.  But  under  the 
■une  inflneneea  of  a  progreasive  oiTiliiation  thia  system 
too,  in  like  manner,  is  disappearing. 

la  this  work  of  progress  Great  Britain  took  the  lead  in 
1841;  not  fWim  a  onange  in  popular  sentiment  due  to  bet- 
ter acquaintance  with  theorotioal  prinoiples,  but  from  a 
realiiation  on  the  part  of  all  classes  of  the  people  of  the 
results  which  the  recognition  and  practice  of  the  polio;  of 
protection  during  a  period  of  many  years  had  entailed  upon 
the  country.  These  results  Mr.  Noble,  in  his  work,  Fiieal 
Ltgitlatim  of  Great  Britain,  thus  describes :  "  It  is  utterly 
impossible,"  be  says,  "  to  convey  by  mere  statistics  of  our 
exports  any  adequate  picture  of  the  condition  of  the  nation 
when  Sir  Robert  Peel  took  office  in  1841.  Every  interest 
in  the  country  was  alike  depressed;  in  the  manufacturing 
districts  mills  and  workshops  were  closed  and  property  de- 
preciated in  value;  in  the  seaports  shipping  was  laid  up 
useless  in  the  harbor;  agricultural  laborers  were  eking  out 
a  miserable  existence  upon  starvation  wages  and  parochial 
relief;  the  revenue  was  insufficient  to  meet  the  national 
expenditure;  the  country  was  brought  to  the  verge  of  na- 
tional and  universal  bankruptcy."  Bngland,  therefore,  as  it 
were,  under  compulsion,  and  with  very  grave  doubts  on  the 
part  of  many  of  her  ablest  finanoiers  and  economists,  under 
the  lead  of  Sir  Robert  Peel  abandoned  protection  as  the 
national  policy,  and  gradually  adopted  the  opposite  prin- 
ciple of  tree  trade  with  all  the  world.  The  same  author 
above  referred  to,  writing  in  1865,  draws  the  following  pio- 
ture  of  the  results  of  the  change  of  policy  referred  to,  based 
on  the  experience  of  near  a  quarter  of  a  century :  "  It  has 
rendered  agriculture  prosperous,  largely  augmented  rent, 
vastly  extended  manuaotures  and  employment,  increased 
the  wages  of  labor,  and,  while  securing  the  collection  of  an 
inorcBMd  revenue,  has  by  improving  the  value  of  property 
lessened  the  burden  of  taxation.  It  has  been  shown,  also, 
that  each  successive  development  of  this  beneficent  legisla- 
tion has  extended  these  results." 

The  experience  of  Belgium  is  even  more  instmctive. 
During  the  French  occupation  of  this  country  under  the 
First  Napoleon  the  protective  system  was  carried  out, 
practically  and  under  military  rule,  to  a  degree  rarely  if 
ever  equalled.  Not  only  was  the  introduction  of  all  foreign 
goods  mto  the  country  strictly  forbidden,  but  all  goods  of 
foreign  production  found  within  the  state  were  seised  and 
burned,  and  the  persons  concerned  in  their  importation 
summarily  and  severely  punished.  The  result  of  such  a 
system  was  that  when  the  Dutch  roassumed  the  sovereignty 
in  1814  the  whole  country  had  become  desolated  and  to  a 
considerable  extent  depopulated.  The  Dutch,  however, 
brought  in  a  new  fiscal  and  commercial  policy,  one  car- 
dinal feature  of  which  was  a  limitation  of  duties  on  im- 
ports to  three  per  cent,  on  raw  materials  and  six  per  oent. 
on  manufactured  articles.  Under  this  liberal  legislation 
the  principal  manufactures  of  Belgium  again  sprang  into 
existence.  But  a  deep-moted  antagonism  between  the 
Dutch  and  the  Belgians  led  to  a  separation  of  the  two 
countries  in  1830,  when,  mainly  through  a  hatred  of  the 
old  government  and  its  policy,  the  previous  free-trade 
legislation  was  repealed,  and  fron^  1830  to  185}  high  pro- 
tective and  discriminating  duties  wore  imposed  on  imports. 
But  in  1851  the  finance  minister,  in  his  place  in  Parlia- 
ment, declared  that  if  this  policy  was  continued  it  would 
prove  the  ruin  of  the  whole  system  of  domestic  industry; 
and  in  1855  the  Parliament  and  the  people  so  /ully  aoqni- 
eaeed  in  his  opinion  that  protection  in  Belgium  was  swept 
away  at  once  and  for  ever,  and  the  duties  on  imports  ar- 
ranged purely  with  a  view  to  revenue. 

In  1860,  France  fallowed  the  examples  of  England  and 
Belgium,  and  abrogated  to  a  very  great  extent  the  restric- 
tions which  it  had  formerly  imposed  on  foreign  commerce. 
Although  consequent  disaster  to  French  industrial  interests 
was  by  many  confidently  predicted,  the  result  showed  that 
the  progress  of  the  trade  of  France  with  foreign  countries 
was  more  than  twice  as  great  during  the  seven  yean  im- 
mediately succeeding  the  full  operation  of  the  new  policy 
as  it  was  during  the  twenty-one  years  immediately  previous. 
Speaking  more  speoifioally.  Franca  in  1S59,  under  a  restric- 
tive system,  exported  mannfaotnted  articles  to  the  value 
of  $260,000,000;  in  1867,  under  a  A-eer  system,  this  same 
class  of  exports  had  increased  in  value  to  $556,000,000. 
In  1859  the  general  foreign  trade  of  France  was  returned  as 
amounting  to  $1,082,000,000;  in  1866  it  was  $1,625,000,000. 
In  fact,  so  marked  has  been  the  increased  commercial 
prosperity  of  France  under  a  comparatively  liberal  Ssoal 
policy  that  the  French  nation,  although  strenuously  urged 
to  abandon  it  after  the  disasters  of  the  war  of  1872,  and 
under  a  pressing  necessity  for  more  revenue,  have  never- 
theless refused  to  do  so. 

Similar  illustrations  might  also  be  given  from  the  history 
of  the  commercial  and  fiscal  experience  of  the  states  com- 
prising the  German  ZoUvercin.     In  short,  all  the  leading 


eommeroial  nations — the  United  Statei  only  exeepted — 
have  of  late  years  relaxed  their  eommeroial  systems,  and 
progressed  in  a  greater  or  less  degree  towards  free  trade. 
IB  the  U.  S.,  on  the  contrary,  the  principles  of  the  protec- 
tive system  have  since  1860  been  reapplied,  and  are  still 
maintained,  with  a  degree  of  rigidity  ani^  on  a  scale  of 
magnitude  which  have  no  preoedients  in  recent  commercial 
history.  The  general  result  has  been  (1875)  to  assimilate 
the  industrial  condition  of  the  country  to  the  condition  of 
Oreat  Britain  in  1811  (before  desoribed),  when  the  pro- 
teetive  system  was  'from  necessity  abandoned.  In  place 
of  effecting  national  industrial  independence,  or  emancipa- 
tion from  national  dependence  on  foreign  skilled  labor,  as 
it  was  confidently  claimed  that  the  system  would  do,  it 
has,  in  fact,  produced  the  exact  contrary  result;  the  import 
of  the  products  of  foreign  skilled  labor  having  greatly  in- 
emtaei,  while  the  export  of  similar  products  has  compara- 
tively and  absolutely  diminished.  The  inability  to  export 
such  products,  moreover,  has  practically  limited  the  growth 
of  the  so-called  manufacturing  industries  of  the  country 
to  the  demand  for  domestic  consumption,  and  forbidden 
any  enlargement  of  them  consequent  upon  the  increasing 
ability  and  desire  of  other  nations  to  consume,  and  the  In- 
creased facilities  for  effecting  international  exchanges.  As 
a  further  legitimate  sequence,  the  commercial  marine  of 
the  U.  B.  has  been  all  but  annihilated,  as  is  shown  by  the 
fact  that  while  in  1860,  71  per  oent.  of  the  total  foreign 
trade  of  the  U.  S.  was  carried  in  American  bottoms,  in 
1873  the  proportion  was  less  than  30  per  oent.  One  of  the 
most  striking  illustrations  that  could  possibly  be  presented 
of  the  evil  effect  of  commercial  restrictions  in  limiting 
trade  and  industry,  and  oonseqnently  national  development, 
is  to  be  found  in  the  history  of  the  eommeroial  relations 
between  the  U.  S.  and  the  British  North  American  prov- 
inces. Thus,  in  1852-53,  in  the  absence  of  anything  like 
eommeroial  freedom,  the  aggregate  exchanges  between  the 
two  countries  amounted  to  only  $20,601,000.  The  subsequent 
year  a  treaty  of  reciprocity  went  into  effect,  whereby  the 
people  of  the  two  oountries  were  enabled  to  trade  and  ex- 
change their  products  with  little  or  no  obstruction  in  the 
form  of  import-duties.  The  result  was  that  the  aggregate 
of  exchanges  rose  the  very  first  year  of  the  operation  of 
the  treaty  from  $20,691, OOO-to- $33,494,000,  whieh  iubse- 
quently  increased,  year  by  year,  until  it  reached  the  figure 
of  $55,000,000  in  1862-63,  and  $84,000,000  in  1865-66.  In 
this  latter  year  the  treaty  of  recipromty  was  repealed,  and 
restrictive  duties  again  became  operative.  The  result  was 
that  the  annual  aggregate  of  exchanges  immediately  fell  to 
$57,000,000,  and  in  1873,  seven  full  years  after  the  expira- 
tion of  the  treaty,  when  both  nations  had  largely  increased 
in  wealth  and  population,  the  deoteasa  of  tnide  conse- 
quent on  the  abrogation  of  the  treaty  bad  not  been  made 
good. 

Again,  in  1878,  the  freight — meaning  tbeieby  eommod- 
ities — transported  on  the  railroads  of  the  U.  S.  was  prob- 
ably in  excess  of  200,000,000  tons.  If  we  assume  each 
ton  to  be  worth,  on  the  average,  $60,  the  value  of  the  ex- 
changes effected  through  the  agency  of  the  railroads  of  the 
U.  S.  was  in  excess  of  $10,000,000,060 ;  or,  in  other  words, 
the  population  of  the  country  being  40,000,000,  every 
4,000,000  of  the  people  exchanged  commodities  among 
themselves,  througn  the  agency  of  railroads,  to  the  extent 
of  $1,000,000,000.  It  is  true  that  much  of  this  freight 
was  transported  backward  and  forward  in  different  forms 
over  the  same  routes,  and  did  not  all  represent  a  direct  move- 
ment between  the  producers  and  consumers ;  but  it  is  safe 
to  assume  that  not  a  ton  was  transported  a  single  mile  except 
for  the  real  or  supposed  advantage  of  the  owner.  Now,  on 
the  North  American  continent  there  are  about  4,000,000  of 
people  inhabiting  the  British  provinces  and  40,000,000  in- 
Dfbiting  the  territory  of  the  U.  8.  The  line  whieh  leparales 
them  is  an  imaginary  or  geographical  one, and  not  apnyiieal 
one,  and,  were  it  not  for  commercial  restrictions  arbitra- 
rily imposed  by  the  legislators  of  the  two  oonntriea,  men 
and  commodities  could  pass  as  freely  as  they  now  do  be- 
tween different  sections  of  the  provinces  or  different  States 
of  the  American  Union  ;  and  yet  these  same  restrictions 
were  sufficient  in  1873  to  reduce  the  aggregate  value  of 
the  commercial  exchanges  between  the  4,000,090  of  people 
in  Canada  and  the  40,000,000  of  people  in  the  U.  S., 
through  every  variety  of  instrumentality,  to  the  sum  of 
$82,000,000 ;  while  the  same  number  of  people  on  one  side 
of  the  line,  in  the  U.  S.,  exchanged  between  themselves, 
through  the  agency  of  railroads  alone,  to  the  extent  of 
$1,000,000,000.  It  is  also  curious  to  note  of  the  people  of 
the  U.  S.  that  so  well  satisfied  are  they  of  the  prinoiples  of 
free  trade  when  applied  to  domestic  transactions,  that  they 
will  not  allow  the  creation  or  maintenance  throughout  the 
whole  of  the  broad  territory  they  inhabit  of  the  slightest 
artificial  obstruction  to  the  freest  exebanga  of  products 
or  to  the  fireest  commercial  or  personal  movement.:  and 
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that,  too,  notwitlutuidlng  the  different  Statea  ud  Terri- 
tories into  whioh  the  country  is  divided  differ  among  them- 
selves in  respect  to  wages  of  labor,  prices  of  commodities, 
climate,  soil,  and  other  natnral  conditions,  as  widely  as  the 
V.  S.  as  a  whole  differs  from  any  other  foreign  country  with 
which  it  is  engaged  in  exiensire  commercial  iateroourse. 
And  yet  we  have  the  striking  and  anomalous  eirenmstanoe 
that  a  very  largo  number — perhaps  a  msjority — of  the 
American  people  regard  trade  with  foreign  nations  as 
something  very  different  ttota  trade  among  themselves,  and 
as  duch,  therefore,  to  be  subjected  to  entirely  different  laws 
and  conditions.  But  a  slight  examination  ought,  it  wonld 
seem,  to  satisf^r,  that  foreign  trade  presents  no  element 
peculiar  to  itself,  but  only  the  same  elements  which  do- 
mestic trade  presents,  and  that,  consequently,  the  same 
laws  and  conditions  that  are  applieabfe  to  domestic  ex- 
changes are  equally  applicable  to  foreign  exehaages.  Men, 
moreorer,  do  not  engage  in  any  trade,  foreign  or  domestie, 
for  mere  enjoyment  or  pleasure,  but  for  the  material  gain 
whieh  acemes  to  both  parties.  They  desist  fh)m  it  also 
so  soon  as  the  mntnal  advantage  ceases.  The  relation, 
tben,  which  government  ought  to  sustain  to  the  whole 
qneetion  of  exchanges  is  well  expressed  in  the  answer 
which  the  merchants  of  France  gave  to  Colbert  more  than 
a  century  and  a  half  ago,  when  be  asked  their  advice  and 
opinion  "  how  he  could  best  promote  eommeree"— "XauMs- 
nom/niV*"  ("  Let  US  alone  "). 

(For  farther  information  on  the  subjeot  of  tne  trade  ref- 
erence is  made  to  the  following  publioatkins :  BAniAT'B 
SnphuMi  of  |A«  ProtectioititiM  (American  trandatten) ; 
CateekuiK  oa  the  Corn  Lam,  Thowpsom,  London  (searoe); 
Driet  Brateetiox  Protect  t  OlUMTlEliOB ;  IteporU  of  Ik*  Spaeial 
Commiuioimr  of  tha  Rteentu  of  Of  U.  S.,  18S&-70;  Tlte 
Pdnee  Lettert,  published  by  the  JVins  York  World;  Kotn 
<m  the  Fallaeia  PeaUiar  to  Am»riea»  Proltetioiiiitt,  Lib- 
ber; and  the  various  treatises  onjpolitleal  economy  by 
Mill,  Maclbod,  Caikhes,  AaASi.  Walkbb,  Pibrt,  etc.) 
(See  PROTwrriox  and  TABirr.)  Datio  A.  Wzlls. 

Free'rille,  a  v.  of  Dryden  tp.,  Tompkins  eo.,  N.  Y.,  at 
the  crossing  of  the  Southern  Central  and  Ithaca  and  Cort- 
land K.Rs. 

Free-Will,  or  Freedom  of  the  Will  (see  Will). 
Freedom,  with  refeieooe  to  the  will,  has  been  variously  de- 
iaed,  the  deSaitioa  u  a  rule  being  the  result  of  a  theory, 
Bot  a  preliminary  to  it.  The  confiot  has  been  in  part  on 
the  qaestioB  whether  the  will  is  free.  (See  Fatalish,  Nb- 
cnuTT.)  But  more  generally  it  has  turned  upon  the  ques- 
tion. What  is  the  fre^om  of  the  will  ?  each  party  here  con- 
eadiBg  its  freedom,  but  not  in  the  sense  claimed  by  the  other. 
The  point  of  division  is  this:  Does  the  will  necessarily  and 
solely  deoido  under  the  influence  of  determining  causes  or 
motives  external  to  itself,  or  is  its  ultimate  decision  a  self- 
oonditioned, self-determined  act?  The  objection  ordinarily 
mads  to  the  first  view  is  that,  it  reduces  the  will  to  a  neces- 
rily  which  destroys  aoeoontability ;  the  objection  to  the 
laUcrview  is  that  it  seems  to  give  absoluteness  to  the  finite, 
•  power  of  origination  to  the  creature,  or  to  make  the  hu- 
man will  a  final  cause,  and  thus  to  remove  it  out  of  the  cate- 
gory of  all  other  created  things.  The  great  argument  for 
the  seeond  view  is  the  seeming  consciousness  and  the  indis- 
potablo  sense  of  accountability.  The  great  argument  for 
the  first  view  is  its  consonance  with  the  law  of  causality. 
(See  Cadib.)  In  theology  the  question  of  free-will  is  as- 
aoeiated  with  the  doctrines  of  the  Fall,  Orace,  Predesti- 
xatiob,  and  Si!i.  (See  those  articles.)  In  the  history  of  the 
ilootriao  the  names  of  Augustine  and  Polagius  are  specially 
represonlative.  The  Greek  Church  had  a  semi-Pelagian 
leaning;  the  Latin  Fathers  tended  to  the  views  which 
eame  iaio  fall  expression  in  Augustine.  The  mediaeval 
theology  pievailingly  leaned  to  semi-Pelagianism.  It 
praised  Angiutine,  but  followed  Pelagius.  In  the  Kefer- 
mation  the  Lutheran  and  Calvinistio  churches  took  strong 
ground  against  the  entire  Pelagian  tendency,  wh  lie  Erasmus 
and  ZwingU  were  in  various  respects  in  affinity  with  it. 
The  theory  of  SrxxBOisx  (which  see)  was  an  attempt  at 
harmoBising  the  two  views.  The  latest  theology  is  largely 
synergistio.  The  oliurohly  theologians  of  our  time,  stand- 
ing tut,  in  the  m^io,  by  the  old  confessional  position,  yet 
give  more  prominence  than  the  old  divines  did  to  the 
reality  and  value  of  the  general  operations  of  Ood's  grace 
and  providence  on  men  at  large,  in  supplying  the  defects 
of  moral  nature^  and  in  preparing  them  for  the  more  spe- 
eifie  regenerating  work  of  grace.  (For  the  philosophical 
aspect  of  the  question  see  Fatalism,  Materialish,  Paic- 
TaBiaB.)  The  two  latest  works  of  marked  ability  on  the 
subject  are  by  Scholtens  and  Luthardt,  the  former  main- 
taining, the  latter  rejecting,  the  doctrine  of  determinism. 
(For  litaratare  of  the  subject  see  Will.)     C.  P.  Kraotb. 

Freewill  (or  Free)  Baptist*.    This  title  properly 
eOTors  several  orgaaiiattons  of  B^ttists,  sneh  as  Free- 


will Baptists,  Free  Baptists,  General  Baptists,  and  Sepa-  ' 
rate  Baptists,  as  they  agree  in  doetrine  and  are  in  intimate 
fellowship.  Their  doctrinal  peculiarities  are  a  belief  in  a 
general  atonement,  the  pussibility  of  salvation  to  all  men, 
the  freedom  of  the  will,  involving  man's  ability  to  choose 
or  refuse  to  aeoept  Christ,  and  the  original,  inalienable 
right  of  true  believers  to  commemorate  the  death  of  our 
Lord  and  Saviour  in  His  suppor.  In  other  respects  they 
do  not  differ  from  the  larger  Baptist  body.  They  are  te- 
naoions  for  a  oonverted  church  membership,  the  baptism  of 
believers  only,  immersion  only  for  baptism,  the  independ- 
ence of  the  local  churches,  the  right  of  every  member, 
male  and  female,  to  vote  and  speak  in  the  business  an(l 
social  meetings  of  the  churches,  and  the  separation  of 
Church  and  State. 

Previous  to  1750  the  Baptists  in  America  lacked  the 
elements  of  growth.  In  more  than  a  hundred  years  they 
had  not  attained  to  a  membership  of  over  3000  in  the  whole 
oooatry,  and  these  were  mainly  immigrants  trom  Groat 
Britain,  scattered  from  Maine  to  the  Gulf  of  Mexico.  Some 
of  tbem  held  to  limited,  and  some  to  general,  atonement; 
some  were  for  open,  and  some  for  close  communion,  but 
they  were  all  sadly  dofioient  in  spiritual  power.  In  no  pro- 
per sense  can  they  be  regarded  as  the  legitimate  parents  of 
the  existing  Baptist  family,  which  has  now  grown  to  mil- 
lions^ they  liaving  oontribnted  to  this  great  body  of  Chris- 
tians little  more  than  a  name.  Both  branches  of  Baptists 
really  had  their  birth  in  the  great  revivals  under  Edwards, 
Wesley,  and  Whitefield.  The  Methodists  and  Baptists  had 
a  common  spiritual  parentage ;  have  grown  with  marvel- 
lous and  about  equal  rapidity  under  the  mighty  impulse 
received  from  the  great  revivalists.  They  were  born  in 
revivals,  and  have  grown  by  their  continual  recurrence. 
From  174S  to  the  end  of  the  century  many  separate  con- 
gregations were  formed  of  persons  who  were  not  satisfied 
with  the  oold,  formal,  powerless  life  in  the  regular  New 
England  churches.  The  new  churches  were  known  as  New 
Lights  and  Separatists.  A  large  portion  of  them  ulti- 
mately rejected  the  doetrine  of  infant  baptism,  and  adopted 
immersion  only  as  baptism,  which  made  them  Boptists  in 
fact,  and  led  them  finally  to  take  that  name.  Their  teal 
and  spiritual  power  were  snch  that  they  soon  filled  the 
whole  land  with  their  doctrine,  and  planted  churches  with 
marvellous  rapidity.  Great  freedom  of  thought,  independ- 
ence of  inquiry ,  and  boldness  of  utterance  prevailed  among 
them,  and  no  little  diversity  on  many  points  of  doctrine 
and  practice.  Some  were  high  Calvinists,  others  believed 
in  general  atonement ;  some  rejected  nnimmersed  believers 
from  the  Lord's  table,  others  invited  them.  Discussions 
were  often  sharp,  but  seal  for  souls  overshadowed  every 
other  impulse  and  gave  character  to  all  their  measures. 
As  early  as  1751  there  were  several  chnrohes  in  Rhode 
Island  and  Connecticut  that  held  to  a  general  atonement 
and  free  communion.  In  1785  they  formed  the  Groton 
Union  Association,  which  in  1790  contained  10  ehnrcbea 
and  1521  members.  From  this  location  and  this  type  of 
Baptists  colonies  went  out  to  various  sections,  preaching  a 
free  gospel  and  the  oneness  of  saints.  Shubael  Steams,  with 
others,  went  to  North  Carolina  in  1751,  and  planted  churches 
whioh  spread  all  through  Virginia,  Tennessee,  and  South 
Carolina,  and  extended  over  the  whole  South  and  South- 
west. They  were  known  as  Separate  Baptists.  From  1780 
to  1800  a  movement  was  inaugurated  to  effect  a  union  be- 
iweeo  tbem  and  the  section  known  as  regular  Baptists, 
which  waB  mainly  successful,  under  an  agreement  that  they 
should  not  be  required  to  subscrilw  to  the  severer  doctrines 
of  Calvinism.  But  some  of  the  Separatists  declined  to 
enter  into  the  union ;  a  portion  who  did  do  so  afterwards 
withdrew.  A  section  of  them  in  North  Carolina  and  Ten- 
nessee afterwards  took  the  name  of  Freewill  Baptists,  an- 
other portion  took  that  of  General  Baptists,  wnile  some 
held,  and  still  hold,  to  the  old  name  of  Separate  Baptists. 
Previous  to  1 783  a  colony  removed  from  the  churcnes  in 
Westerly,  R.  I.,  and  Stonington,  Conn.,  to  Rensselaer  CO., 
N.  Y.,  under  the  lead  of  Benjamin  Carpe.  A  church  was 
formed,  great  revivals  followed,  and  churches  multiplied, 

? treading  westward  through  the  Stale  and  into  Canada, 
hey  took  the  name  of  Free  Communion  Baptists,  bnt  have 
since  dropped  "  Communion,"  and  use  the  shorter  name  of 
Free  Baptists.  They  were  not  Calvinists  really,  though 
generally  believing  in  the  "  perseverance  of  the  saints." 
In  1770  a  discussion  ai;o8e  among  the  Baptists  in  New 
Hampshire  un  the  doctrines  of  Calvin,  which  resulted 
finally  in  a  division.  Benjamin  Randall,  a  young  man 
converted  under  the  preaching  of  Whitefield,  was  called  to 
an  account  for  holding  to  a  general  atonement  and  the 
ability  of  sinners  to  accept  of  Christ :  and  he  was  disfel- 
lowshipped.  He  united  with  a  church  in  Strafford,  whieh 
endorsed  his  views,  was  ordained  at  New  Durham  in  1780, 
and  in  connection  with  others  of  like  faith  labored  with 
great  teal  and  abundant  success  for  the  conversion  of  sin- 
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nen  and  the  founding  of  chnnheB.  Their  opponenta  oalled 
them  "  Freewillen,"  but  they  rejected  that  name,  claiming 
that  they  were  Baptiits,  and  oontinned  to  do  so  until  1800, 
when  the  name  had  limome  M  tied  upon  thmn  that  tbey 
adopted  it  without  farther  oppoiition. 

IfegleCt  to  provide  an  educated  ministry,  and  to  give 
their  ministers  a  proper  support,  so  that  they  oonid  give 
their  whole  time  to  the  gospel,  has  seriously  hindered  the 
growth  of  Free  Baptists.  They  have  conflned  their  labors 
chiefly  to  rural  districts,  and  in  the  great  rush  of  popula- 
tion to  cities  and  villages  have  been  constantly  depleted 
and  kept  weak.  But  in  the  last  twenty-five  years  they 
have  rapidly  changed  for  the  better  in  these  respects ;  edu- 
cation has  become  general,  and  the  ministry  is  fairly  sup- 
ported. They  now  have  three  colleges,  and  a  fourth  in 
prooess  of  erection,  two  theological  schools,  and  a  large 
number  of  academies  of  a  high  order.  Bates  College,  at 
Lewiston,  Me.,  has  an  invested  capital  of  over  $600,060 ; 
HiUsdale  College,  at  Hillsdale,  Mioh.,  a  capital  of  over 
$200,000;  Ridgeville  College,  at  Ridgeville,  Ind.,  a  eapttal 
of  about  $100,000 ;  smd  the  new  eollege  at  Rio  Grande,  0., 
a  capital  already  secured  of  about  $150,000.  The  aggre- 
gate membership  of  the  several  bodies  of  Free  Baptists  Is 
not  far  fVom  150,000.  They  sustain  a  vigorous  mission  in 
India,  employing  thirteen  missionaries  and  quite  a  number 
of  native  helpers.  The  difference  between  Free  Baptists 
and  the  larger  Baptist  body  is  rapidly  decreasing;  the 
doctrines  of  general  atonement,  freedom  of  the  human  will, 
and  free  communion  are  received  with  more  and  more  favor 
among  all  classes  of  Baptists ;  and  it  is  fondly  hoped  that 
the  time  is  at  hand  when  all  will  be  united  in  bonds  of  tr%- 
temal  fellowship.  Q.  H.  Ball. 

Free'sing,  the  change  from  a  liquid  to  a  solid  state, 
resulting  from  the  abstraction  of  heat.  The  lero  of  the 
centigrade  thermometer,  equivalent  to  32°  F.,  is  the  freeiing- 
point  of  water  in  ordinary  conditions.  It  has  been  shown 
by  Dr.  James  Thomson  and  his  brother  Sir  William  that 
the  increase  of  pressure  upon  water,  and  upon  all  substanoes 
which  expand  in  freeiing,  will  lower  the  freezing-poinL 
Under  a  pressure  of  13,000  atmospheres  water  will  not 
freeze  at  Fahrenheit's  sero.  On  the  other  hand,  such  sub- 
stances as  paraffin,  which  contracts  in  freeiing,  have  the 
fr«eiing-point  raised  by  pressure.  Artificial  freeiing  can 
he  best  induced  by  the  liquefaction  of  loiids  or  the  evap- 
oration of  liquids.  These  processes  absorb  heat — that  is  to 
say,  they  render  it  latent — and  by  abstracting  it  from  the 
surrounding  substances  freese  the  latter.  In  most  cream- 
fkveiers  the  liquefaction  of  a  mixture  of  pounded  ioe  and 
salt  is  the  means  employed.  In  artificial  ice-making  ma- 
chines the  evaporation  of  ammonia  or  of  the  most  volatile 
ethers  is  the  essential  element.  The  most  efficient  freeiing- 
mixtnre  now  known  is  that  of  liquid  nitrous  oxide  and 
carbon  disnlphide,  which  has  produced  a  temperature  of 
— 220O  F.     (For  ftvesingof  the  person  see  Frost-bite.) 

Freezing,  Artificial.  Artificial  flreesing  has  been 
performed,  as  a  mere  laboratory  azperiment,  ever  sinee  the 
middle  of  the  seventeenth  century.  In  1665,  Robert  Boyle, 
fellow  of  the  Royal  Society,  published  his  success  in  the 
repeated  freezing  of  water  and  other  liquid's  by  various 
chemical  mixtures.  He  attempted  mercury,  but  remarks, 
"we  could  not  at  all  flreeze  this  extravagant  liquor,  though 
we  tried  it  more  than  once."  Leslie's  freezing  of  water  by 
sulphuric  acid  in  a  vacuum  in  1810,  and  Faraday's  long- 
subsequent  achievement  of  solidifying  water  by  sulphurous 
acid  evaporating  in  a  red-hot  crucible,  are  only  two  of  the 
many  well-known  varieties  of  this  class  of  experiments.  In 
what  follows  we  shall  briefly  refer  to  four  natural  principles 
or  methods  by  which  the  freezing  of  water  has  long  been 
attempted  on  a  considerable  scale,  and  with  more  or  lass 
success  for  economic  purposes. 

1.  I%e  Intermixing  of  Yarion*  Chemleat  SHbetanen,— 
Thus,  a  solution  of  nitrate  of  ammonia  in  water  depresses 
temperature  46°  F.  The  nitrate  may  be  recovered  by  evap- 
oration, and  employed  again.  (For  other  and  eonsiderably 
more  frigorific  combinations,  see  article  Freeziko  Mix- 
Turks.)  They  all  depend  upon  producing  a  solution  the 
specific  boat  of  which  is  greater  than  that  of  the  compo- 
nents thatenter  into  the  solution.  But  the  superior  efficacy 
of  the  ordinary  mixture  of  common  salt  with  comminuted 
ice  is  mainly  due  to  the  consequent  liquefying  of  the  ioe,  by 
which  an  absorption  of  142°  (79°  C.)  of  caloric  is  necessary 
for  the  latent  heat  of  liquefaction. 

2.  By  far  a  more  powerful  and  a  more  manageable  prin- 
ciple is  the  absorption  of  caloric  into  vapor  expanding  and 
escaping  from  a  volatile  liquid.  The  vapor  of  water  is  su- 
pereminent  in  requiring  no  less  than  967°  (537°  0.)  of 
latent  heat,  while  ammoniacal  vapor  requires  925°  (514°  C), 
and  sulphuric  ether  about  164°  (91°  C.).  Yet  another  fa- 
cility afforded  by  the  more  highly  volatile  liquids  is  the  low 
temperature  at  which  volatilization  or  ebullition  takes  plaoa 


under  the  ordinary  atmospheric  pressure.  Thus,  ndphnrio 
ether  boils  at  95°  (35°  C).  Faraday  published  In  1825  his 
observation  that  certain  of  the  hydrocarbons  boil  at  or  near 
the  freezing-point  of  water.  Pure  ammonia  boiU  at— 36° 
(—38.5°  C),  while  osrbonio  acid  becomes  nnmanageable 
by  the  great  tension  of  its  vapor  at  ordinary  temperatnros. 

3.  The  re-expansion  of  eompressed  air,  as  well  as  of  other 
gases,  is  powerfully  refrigerativ*.  The  heat  developed  by 
compression  is  first  to  b«  absorbed  by  cold  water.  Then 
the  re-expansion  against  pressure  extinguitkee  caloric  in  the 
gaa  sufficient,  if  abstracted  from  its  own  weight  of  water, 
to  depress  the  latter  in  temperature  at  the  rate  of  one  de- 
gree for  eaoh  uit  of  energy  expended  in  expansion,  or  for 
the  anount  of  work  necessary  to  raise  the  same  weight  772 
feet  against  gravity.  It  was  a  natural  although  erroneous 
expectation  of  the  early  experimeuten  upon  this  principle 
of  refrigeration — and  of  Leslie  himself — that  the  com- 
pressed air  when  •xpanded  to  its  original  tension  would 
show  a  depression  or  temperature  of  as  many  degrees  as 
had  been  abitrasted  during  the  con^ression.  But  sinee 
the  physical  theory  of  this  subject  has  been  more  fully  in- 
vestigated, snch  an  ezpeotation  has  been  shown  to  be  un- 
warranted. 

4.  A  frigorific  agenoy,  not  dependent  like  the  foregoing 
upon  either  meobaaioal  foroe  or  chemical  reactions,  is 
afforded,  nndw  broring  oiroumstanoes,  by  radiation  into 
the  cosmieal  spaoes.  Robert  Soy  le  quotes  from  "  the  dili- 
gent Olearius,"  more  than  two  centuries  ago,  a  statement 
that  ice  was  ordinarily  produced  in  the  ^ot  climate  of 
Ispahan,  the  capital  of  Persia,  in  layers  a  finger  thick,  by 
pouring  water  at  successive  intervals  in  the  night  "  upon 
a  shelving  pavement  of  freestone  or  marble."  It  has  more- 
over long  been  known  that  in  Bengal  and  other  provinces 
in  India  ioe  is  obtained  for  domestic  use  by  exposing  at 
night  shallow  earthen  vessels  resting  upon  a  flooring  of  dry 
stalks  and  leaves  in  pits  two  feet  deep.  Information  has 
also  recently  come  to  us  through  Baptist  missionaries  in 
Eastern  China  as  to  the  existence  of  a  similar  practice  in 
that  region.  In  these  instances  merchantable  cakes  are 
produced  by  superimposing  the  thin  layers  one  upon  an- 
other, to  unite  by  simple  regelation.  This  method  has  been 
attempted  both  in  England  and  France  with  success  as  a 
mere  experiment,  but  not  to  the  extent  of  eoonomio  valne. 
It  is  a  study  for  philosophers  to  explain  how  iteonld  miooeed, 
even  as  an  experiment,  in  a  warm  or  temperate  atmosphere. 
There  is  testimony,  however,  that,  in  advance  of  the  mod- 
ern ice-machines,  Persia,  India,  and  China  have  been  the 
hoinea  of  an  economic  ice-production ;  and  for  purposes  of 
luxury  vessels  of  ice  produced  by  chemical  mixtures  have 
long  been  in  Europe,  and  in  Paris  especially,  an  article  of  use 
at  table,  in  addition,  there  and  everywhere,  to  the  iocs  and 
creams  congealed  in  vessels  surrounded  by  ice  and  oommon 
salt. 

To  the  utilliation  of  chemical  affinities  for  frigoriflo  pur- 
poses the  only  requisites  are  a  simple  oommixtare  or  tola- 
tion  of  the  substances  employed,  and  a  flow  of  the  ooid 
mixtures  upon  or  along  metallic  sheets  or  surface*  oootaiB- 
ing  the  suoatances  to  oe  cooled.  Non-eondnotors  of  heat 
are  employed  for  protection  externally  against  radiation 
and  the  atmospheric  warmth.  In  the  employment  of  vola- 
tile liquids  the  evaporation  is  efiected  by  drawing  off  or 
exhausting  the  vapor  from  the  cooling  vessel  as  fhst  as  it 
is  formed,  either  by  a  gas-pump  or  by  Uie  affinity  of  a  liquid 
or  other  substance  which  will  absorb  the  vapor  with  great 
avidity.  Snch,  for  example,  is  the  affinity  of  water  or  of 
chloride  of  silver  for  ammoniacal  gas,  or  of  sulphuric  acid 
or  anhydrous  chloride  of  calcium  for  watery  vapor.  An- 
other mode  of  disposing  of  the  vapor  might  be,  in  certain 
instances,  to  condense  it  upon  a  cold  surface  present  in 
the  evaporating  vessel  or  in  communication  with  it.  A 
faqiiliar  illustration  of  this  last  expedient  is  the  philoeophi- 
eal  apparatus  known  as  the  "  cryophorus ;"  another  is  the 
common  laboratory  paradox  of  making  water  to  boil  in  a 
flask  by  affusion  of  cold  water  on  the  outside. 

Within  the  last  quarter  of  a  century  the  utilization  of  the 
foregoing  principles  and  processes  has  risen  to  the  rank  of 
a  new  art  and  manufacture.  Its  prinoip^  eentree  or  locali- 
ties at  the  present  time  are  New  Orleans,  La.,  sod  Victoria 
and  Sydney,  with  one  or  two  other  prominent  looalitiea,  in 
Australia.  At  New  Orleans  some  SO  tons  a  day  are  now 
the  average  production,  at  a  flr«t  cost  of  $7  to  $8  a  ton, 
and  a  selling  price  of  $15  to  $20.  The  production,  both 
there  and  in  Australia,  where  a  different  prooets  is  used, 
wproximates  to  seven  tons  of  ice  produced  for  every  ton 
of  coal  consumed.  In  the  U.  S.  and  in  Asia  there  are  many 
scattered  machines,  concerning  which  w*  have  no  distinct 
information.  Our  object  is  to  supply  a  sueoinot  aocount  of 
this  new  art  from  its  origin  to  the  present  time. 

The  purposes  to  which  refrigeration  on  a  large  agale  may 
be  usefully  applied  are  numerous.  Prominent  among  them 
are  the  preservation  of  perisiiable  articles  in  stonge^  of 
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Boat*  aad  firmiU  U  tnoiU  by  nilro»d<  or  io  ihipi,  the 
Moling  of  Uquon  »di1  oondensing  of  vapors  in  browing 
and  diatiUing,  and  the  regulation  of  temperature  in  build- 
ings. Baeh  of  tbeae  pnrposei  will  have  its  own  methods 
and  forms  of  apparatus.  But,  inasmuch  as  these  miscella- 
neous applications  are  but  incidents  and  offshoots  of  the 
main  Invention,  as  well  as  beoaose  none  of  them  have  hith- 
erto been  eharaeterised  by  any  signal  sneoass,  the  following 
descriptions  will  be  eonftned  to  Sie  apparatus  and  opera- 
tions  speeially  adapted  to  the  manufacture  of  ice 

Historioally,  as  well  as  naturally,  the  progress  of  this 
branch  of  invention  has  related,  first,  to  methods  for  pro- 
ducing cold,  and  afterwards  to  the  methods  of  applging  ikt 
cold  with  commercial  economy.  The  first  available  appa- 
ratus for  the  eofviiHHoiM  prodikction  of  cold  was  the  invention 
of  aoitisen  of  the  U.  S.  in  England,  where  his  invention  was 
patented  in  1834.*  Perkins  proposed  to  operate  by  a  gas- 
pump  P  (Fig.  1)  which  should  evaporate  salphuris  ether 
IB  a  vessel  B  surrounded  by  water  or  other  liquid  in  I,  and 
force  the  ether  vapor,  through  s,  with  compression,  into  a 
metallic  coil  in  C,  cooled  by  water  flowing  outside  in  con- 
tact with  it.  The  cold  and  pressure  restore  the  ether  to 
its  lii^uid  condition,  and  the  superior  pressure  in  C  forces 
this  liquid,  through  the  weighted  valve  in  the  vessel  V, 
back  into  S,  to  be  evaporated  anew.  The  liquid  in  I  will 
be  cooled,  and,  in  case  it  is  water,  may  be  congealed  on  the 
outside  of  B.  Bnt  the  apparatus  is  obviously  not  adapted 
to  oongelation,  bat  only  to  refrigeration  on  a  small  scale. 
Fio.  1. 


Perkins  was  soon  followed  by  imitators,  especially  in 
France,  bnt,  with  one  exception,  they  added  nothing  Asen- 
tial.  This  exception  was  the  French  patent  of  E.  Bourgois, 
taken  oat  in  1846  for  the  employment  of  the  hydrocarlwns, 
among  other  volatile  liquids,  as  Perkins  had  employed 
ether,  and  by  an  apparatus  operating  on  the  same  prin- 
oiples,  although  wiaely  different  in  form  and  construction. 
Xnis  apparatus,  also,  like  the  former,  was  obviously  meant 
for  very  limited  uses.  Its  suggested  use  of  the  hydro- 
esrbotts  was  no  doubt  derived  from  Faraday's  discovery, 
made  known  in  the  PkiUuopkieal  TrantcutioiiM  of  1825,  that 
eertain  of  those  liquids  have  the  valuable  property,  for  this 
use,  of  being  far  more  volatile  than  ether,  and  even  of 
boiling,  at  or  near  the  frccsing-point  of  water. 

None  of  these  inventions  availed  anything  for  commer- 
cial asc ;  yet  the  American  Perkins  has  undoubted  priority, 
for  as  much  as  relates  to  the  continuous  production  of  oold. 
But  in  1848-48  another  citiien  of  the  C.  S.,t  without  any 
knowledge  of  the  Perkins  method,  reinvented  it  in  a  form 
and  with  an  apparatus  fitted  to  the  largest  practical  use 
by  steam  or  other  power.  His  invention  embraced  —  as 
shown  by  his  Engbsh  oaUnt  (No.  13,1B7)  of  July,  1850, 
and  the  specifications  of  his  fundamental  U.  S.  patent  of 
1853 — those  novel  forms  of  apparatus  for  <g>plging  ikc  cold, 
when  produoed,  to  the  mannfaeture  of  ice  in  commercial 
qnanmies,  without  one  or  another  of  which  no  ice-machine 
in  the  world  now  operates  for  this  manufacture.  The  first 
iee-maebines  covered  by  this  patent  were  constructed  on  a 
small  scale  at  the  Cuyahoga  Works  at  Cleveland,  0.,  in  1850. 
Thenee  onward  to  1868  larger  machines  were  operated,whioh 
realised  the  result,  at  that  time  truly  surprising,  of  turning 
ent  in  a  few  boors  of  any  day  of  the  summer  season  nearly  a 
ton  of  sound,  dear,  and  merchantable  ice,  in  blocks  a  foot 

*  Jacob  Perkins,  inventor  of  s  new  itesm-generstor  and  of 
other  novelties  much  noted  at  the  time.  For  cooling,  see  his 
pitent  TSo.  S8IS2. 

t  Alexander  C.  Twining,  IXlD.,  then  profewor  of  mathe- 
matics, natural  phUoaopbj,  etc  In  Middlebury  College,  VL 


square  and  six  inches  thiok.  This  thickness  more  than 
doubles  what  is  now  attempted  by  working  ice-machines; 
and  it  imposed  a  load  whicn,  with  other  hindranoes,  inter- 
fered with  the  immediate  introduction  of  the  machine  into 
the  Southern  States  of  the  Union ;  but  public  attention  was 
excited  both  at  home  and  abroad,  to  these  "  Cleveland  re- 
sults."^ In  1858  the  English  machine  of  James  Harrison, 
which  he  had  patented  in  Mar.,  1856,  was  brought  out  in 
London,!  and  soon  after  set  up  in  Australia.  It  was  pat- 
terned after  one  of  the  modes  of  construction  described  in 
Twining'a  fundamental  patent  of  1863,  and  to  this  day, 
both  in  Australia  and  elsewhere  in 'the  British  provinces, 
all  the  ice-machines  are  understood  to  copy  that  pattern 
with  certain  improvements  in  details  by  toe  original  con- 
structor, Daniel  Siebe.  A  sketch  of  the  Harrison  machine 
will  be  given  in  outline  farther  on. 

The  commercial  adaptations  of  Twining's  invention,  both 
to  the  cold-producing  and  the  cold-applying  uies  on  the 
largest  scale,  are  exhibited  in  the  annexed  figure  (2).  In 
this  sketch  the  deeply  shaded  parts  represent  the  same  as 
shown  in  the  patent  of  1853,  out  the  fainter  outlines  arc 
modifications,  although  covered  by  that  patent,  by  which 
the  best  "Cleveland  results"  were  obtained. 

In  the  shaded  parts  of  Fig.  2  the  double-acting  gas-pump 
P  draws  through  i,  from  the  "  freeiing  cistern  "  E,  the 
vapor  of  "a  volatile  liquid  —  as  alcohol,  ether,  sulphnrct 
of  carbon,  etc." — and  forces  it  through  c  into  the  pipes  k 
of  the  "  restorer "  C,  where  it  is  restored  to  a  liquid  con- 
dition by  the  aid  of  cold  water  flowing  through  Q  into  and 
pervading  the  condensing  vessel  C,  and  wasting  through 
Q',  as  shown.  But  the  restored  liquid  re-enters  E  automat- 
ioally  through  the  regulated  pipe  and  eock  k.  After  coil- 
ing around  in  the  anterior  compartment,  to  be  cooled  by 
exposure  to  the  issue  of  cold  vapor  into  i,  the  pipe  is  pro- 
longed so  as  to  form  the  so-called  "  percolator  c.  Now, 
the  freesing  cistern  E  is  a  tight  box — of  which  there  may 
be  any  number  side  by  side — divided  across  by  the  equally 
tight  "  water-chambers "  m,  open  at  top.  These  may  be 
filled  with  water  to  be  frozen,  or,  better,  they  may  receive 
separate  "  water-vessels  "  (or  moulds)  W,  with  brine  or  other 
ancoDgealable  liqnid  between  to  assist  conduction.  The 
chambers  m  do  got  fill  entirely  across,  but  hug  one  side  of 
E,  fh>m  side  to  side,  alternately,  so  as  to  afford  a  tigsag 
channel  along  and  through  E  and  around  w,  through  which 
a  cold  vapor  or  liquid  may  course  across  and  back  altern- 
ately, and  refrigerate  the  contents  of  n.  This  is  one  form  of 
operation ;  and  the  vacant  spaces  shown  between  the  cham- 
bers, and  snpperted  across  by  stays,  are  sections  of  the 
channel. 

Fio.  1 


A  second  form  or  mode  of  applying  the  cold  is  the  fol- 
lowing :  The  "  percolator  "  p  traverses  the  upper  back  angle 
of  E  inside  throughout,  and  opposite  each  cross-vacancy 
between  the  chambers  m,  and  through  them  at  top,  throws 
off  lateral  branches,  shown  in  circular  section  at  71,  p,  and 
pierced  with  minute  orifices,  which  eject  the  volatile  liquid 
supplied  from  C  through  k,  upon  the  interior  surfaces  of 
the  containing  plates  or  sides  of  m,  to  run  down  these  sur- 
faces in  a  condition  favorable  to  evaporation,  and  cool 
through  the  plates  the  liqnid  in  the  chambers.  In  certain 
cases  it  was  provided  that  these  interior  surfaces  might  be 
coated  with  thin  absorbent  sheets. 

^  See  the  Oevttand  HrraU,  and  especially  "  Ice  by  Machinery  " 
In  the  ffeui  York  ScimHfic  Amertem  of  Sept.  IR,  Nov.  IS,  and  Sec. 
IS,  1858. 

i  See  the  lUtulraUd  London  iVeiM  of  Hay  27,  ISSS. 
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A  third  mode  spceifled  in  the  ume  patent  wu  the  •impla 
one  of  partiallj  filling  the  above-deniribod  ebannela  be- 
tween and  around  a>  by  the  volatile  liqnid,  the  latter  aa  it 
evaporataa  eaoaping  through  •',  while  the  waite  ii  rerap- 
plicd  through  k. 

Still  a  foarth  form  or  method  was  desoribed,  bat  reierred 
for  another  patent,  which  wa*  sabsequently  taken ;  this  will 
be  mentioned  below.  First,  however,  let  it  be  observed  that 
the  best  Cleveland  results  were  obtavped  by  a  freeiing  oit- 
tem  or  refrigerator  F,  in  whioh  flattened  or  oval  oopper 
tubes  n  were  ranged  one  above  another,  forming  parallel 
vertical  sheets  or  "  stacks,"  between  which  the  vessels  W 
were  set,  side  bj  side,  in  an  unoongealable  liquid,  as  shown 
in  outline  merely.  The  oold  liquid  was  circulated  by  a  force- 
pump  6,  which  drew  it  from  the  separate  evaporating  vessel 
E',  and  returned  it  to  the  colander  at  top  of  the  same,  to  run 
down  on  the  cloths  I,  and  bo  cooled  anew.  The  circulating 
liquid  was  ether,  and  it  became  cooled,  while  running  down 
the  cloths  or  sheets  t,  by  its  own  partial  evaporation,  main- 
tained by  F.  This  vapor,  after  condensation  in  c,  is  re- 
turned by  k  into  r  by  simply  turning  the  uniting  eoekj. 

The  English  machine  of  Harrison  is  shown  by  Fig.  3  ia 
its  distinctive  features.  The  following  quotation  from  the 
above-described  fundamental  IT.  8.  patent  of  1853  exactly 
anticipates  and  describes  its  plan  and  operation — vis.: 
"  There  may  bo  an  auxiliary  cistern  of  a  tubular,  or  coiled, 
or  other  convenient  form,  which  may  hold  or  be  open  to 
ether,  and  be  surrounded  by  the  alcoholic  or  other  suitable 
mixture  or  liquid  to  be  cooled  by  contact  with  the  auxiliary 
cistern,  and  by  the  exhaust  of  a  (the  gas-pump)  evapo- 
rating ether  within  the  latter.  The  liquid  thus  cooled  may 
flow  or  be  drawn  out  of  its  containing  vessel  into  d  (the 
freesing  cistern),  and  there  perform  the  freesing  office  here- 
tofore ascribed  to  the  ether."  In  Fig.  3  the  cooling  or 
Fio.  a. 


evaporating  vessel  is  B.  The  horisontal  pipes  within  it 
are  submerged  in  ether;  and  a  circulation  oaok  and  forth 
is  maintained  by  the  force-pump  6,  and  determined  by  the 
interior  partitions,  so  that  the  brine  or  uncongealable  liquid 
to  be  cooled  is  drawn  from  the  trough  F  by  6,  and  forced 
back  into  it  through  s.  Meanwhile,  the  ether  is  constantly 
evaporated  by  a  gas-pump  through  i,  and  the  restored  vapor 
sent  back  in  a  regulated  current  of  liquid  through  k.  The 
water-vessels  or  moulds  are  arranged  side  by  side  in  F,  and 
the  oold  brine  or  medium  from  E  flows  through  it  with  a 
slight  descent.  The  vessels  nearest  >  are  first  frosen,  and 
removed,  after  which  the  lower  vessels  are  successively  and 
mechanically  pressed  forward,  and  the  newly-filled  vessels 
placed  at  the  vacancy  thus  formed  at  the  lower  end  of  the 
trough.  Our  objeot  does  not  call  for,  nor  our  spaoe  allow, 
further  details. 

It  was  not  until  after  the  English  machines  had  become 
ao  assured  success,  and  publicly  known  as  such,  that  H. 
Ferdinand  P.  Carrd  of  Paris,  France,  undertook  his  enter- 

5 rises  in  refrigeration,  which  were  at  first  simply  a  repro- 
nction  of  the  American  inventions  above  described,  but 
resulted  in  the  successful  application  to  the  iee-maonfao- 
ture  of  his  very  eSeotive  apparatus  and  combination  for 
producing  cold  by  ammonlaoal  gas,  without  mechanical 
appliances  for  evaporating  and  rcoondensing.  Carry's 
fundamental  principle  and  process  had  been  known  on  a 
small  scale  by  Faraday,  and  they  had  been  made  known 
by  him  by  publication  in  the  Tramaclioiu  of  the  Rogal  So- 
ciety  so  early  as  1823.  In  fact,  Carry's  simple  intermittent 
apparatus,  as  patented  in  1809  in  Franco  and  in  I860  in  the 
IT.  S.,  exhibits  no  considerable  advance  upon  that  of  Fara- 
day. But  the  ultimate  development  of  the  ammonia-ma- 
chine, as  shown  in  his  English  patent  of  OcL  15, 1860,  must 
ever  form  an  epoch  of  the  highest  importance  in  the  his- 
tory of  the  ice-manufacture.  Attempts  have  been  made  to 
deprive  M.  Carr€  of  the  credit  of  his  invention.  Nearly 
five  years  subsequent  to  the  date  just  mentioned  a  patent 
was  applied  for  in  the  IT.  B.  by  Messrs.  J.  Mignon  and  8. 
U.  Renart,in  their  own  claim,  for  the  selfsame  contrivance, 
and  the  application  was  granted;  yet,  notwithstanding 
this,  we  have  done  M.  Carr€  the  justice  to  ascribe  to  him 
the  full  credit  of  the  apparatus  which  is  familiarly  known 


by  his  name.  We  have  to  regret  that  a  similar  spirit  of 
fairness  baa  not  been  exhibited  toward  oor  own  eonntrymea 
by  foreign  writers,  even  when  speaking  under  the  reapon- 
sibility  of  official  obligation.  The  early  machines  of 
Carrt,  aa  haa  just  been  stated,  and  his  early  patents,  were 
simply  the  ether  oold-producing  apparatus  of  Perkins^ 
combined  with  the  oold-applying  apparatus  of  Twining; 
yet  the  French  commission  appointed  in  1868  to  examine 
and  report  on  this  ether-machine  did,  through  M.  Oaa- 
gain,  ascribe  the  credit  wholly  to  Carri,  aa  waa  elaimed  by 
him,  and  as  such  sequestered  it  for  the  honor  of  Franoe. 
Yet  the  ammonia-machine  itself,  both  aa  originally  pat- 
ented by  Carr£,  and  subsequently  patented  agai)i  under  a 
different  claim  in  America,  is,  in  all  its  apparatus  for  the 
application  of  oold,  from  beginning  to  end— in  other  words, 
from  the  escape  of  the  gaa  out  of  the  retort  in  which  it  ia 
expelled  from  ita  aqneoua  solution,  up  to  its  final  discharge 
from  the  refrigerator  into  the  vase  of  absorption — simply  a 
reprodttotion  in  every  essential  detail  of  toe  U.  8.  patent 
of  185S.  Carry's  real  improvement  consisted  in  the  choice 
of  such  a  volatile  substance  as,  by  ita  peculiar  aflinities,  per- 
mitted him  to  dispense  with  mechanical  compression  on 
the  one  hand  to  reduoe  it  to  the  liquid  state,  and  with  me- 
chanical exhaustion  on  the  other,  to  remove  it,  after  it  haa 
served  its  purpose,  from  the  refrigerator.  We  preaent 
below  the  distinctive  features  of  this  invention. 
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The  retort  B  oontaina  aqna  ammonias  In  a  state  of  ebul- 
lition over  a  furnace.  The  expelled  ammonia,  nner  being 
purged  of  watery  vapor  by  permeating  a  shower  of  rela- 
tively cool  return  liquid  coming  through  r  into  colanders 
at  topj  is  forced  through  e  into  the  pipes  of  the  condenser 
or  liquefier  c,  and  condensed  by  cola  water  flowing  around 
those  pipes,  similarly  to  the  like  in  Fig.  2.  We  refer  to 
the  descriptions  of  that  preceding  figure  for  the  oonseoutive 
treatment  and  performance  of  the  volatile  liquid  after  ita 
issue  in  vapor  from  the  retort  till  its  escape  from  the  tubu- 
lar refrigerator  F  by  evaporation  in  its  parallel  vertical 
sheets  or  stacks  of  metallic  pipe.  These  last  are  analogous 
to  n,  and  they  admit  the  moulds  W  between  them,  with  the 
uncongealable  liquid  perfecting  contact  between  the  moulds 
and  the  refrigerating  surfaces.  Returning  to  Fig.  4,  we  have 
the  cold  vapor  drawn  through  t  into  the  vase  of  absorption 
V  by  its  affinity  for,  and  solution  in,  the  cooled  and  w*ak 
liquid  which  enters  at  top  through  «'.  The  heat  evolved 
by  this  solution  is  abstracted  by  cold  water  flowing  through 
the  coil  Q  Q'.  This  solution,  or  "  rich  liquor,"  is  drawn  out 
by  the  exhaust  and  force-pump  P,  and  thrown  hack  into 
B.  On  its  way  it  acquires  heat  by  rising  in  a  coil  up  through 
the  "exchanger"  X,  which  is  traversed  in  the  opposite 
direction  by  hot  "weak  liquor"  coming  ttom  the  retort 
through  S.  Equally,  the  hot  liquor  parts  with  ealorie,  and 
afterwards  is  further  cooled  in  the  coil  •'  which  traverses 
0,  surrounded  by  cooling  water.  Lastly,  it  is  discharged 
into  V  at  top,  to  perform  the  requisite  absorption  of  the 
cold  gas  from  F.  That  cold  vapor,  on  its  way,  has  eon- 
tributed  to  cool  the  water  for  freeiing,  which  ia  contained 
in  a  long  sleeve,  not  shown,  bnt  surrounding  the  entire 
npper  segment  of  i.  But  the  rich  liquor  is  showered  into 
B  through  r  and  top  colanders. 

The  Carr6  machine,  notwithstanding  this  simplioity  and 
directness  of  action,  is  encumbered  by  its  great  first  cost  of 
construction,  and  is  subject  to  leakage  and  a  rapid  oorro- 
sion  of  the  pipes,  which  have  not  a  lifetime  of  more  than 
fire  to  six  years.  Its  chief  disadvantage,  however,  is  the 
drawback  upon  evaporation  imposed  during  much  of  the 
year  in  hot  olimates,  by  a  reaction  in  the  refrigerator  from 
the  vase  of  absorption  of  the  large  amount  of  pressure  due 
to  the  high  temperature  of  the  natural  cooling  waters.    A 
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T«T7  •hnple  and  imzpcnrire  remedy  for  this  defect  ku,  it 
ii  true,  Men  inveated  and  patented  by  tlie  originator  of 
tlu  Clereland  re«a)t«;  bnt  the  aagtMity  of  operator*  haa 
not  jet  made  it  available  to  their  mannfaetnre.  This  ia 
partially  exhibited  at  L,  by  the  broken  lines  in  the  Sgnre. 
These  tneinga  shoT  siapiy  a  small  transfer-pump  between 
V  and  f,  whieh  interposes  a  bar  to  the  excess  of  pressure 
in  the  Tase,  and  will  by  opposite  and  corresponding  actions 
at onse' invigorate  abaorption  in  that  vessel  and  evaporation 
in  the  refrigerator. 

It  remains  to  describe  another  American  invention — an 
atmospherio  iee-macbine  of  great  theoretical  beauty.  It 
was  inreoled  by  Dr.  John  Gorrie  of  New  Orleans,  and  pat- 
ented both  in  this  country  and  in  England  about  18i0.  It 
forms  the  basis  of  the  prteent  Windbaasen  machine ;  which 
last  ii,  to  our  view,  apparently  the  less  simple  of  the  two, 
whether  in  eonttrnction  or  operation,  although  perhaps  the 
more  effective.  Bnt  its  merits — for  certain  valuable  refrig- 
erating purposes  at  least — are  not  yet  ascertained  to  their 
fall  probable  extent.  Fig.  5  exhibits  the  Gorrie  invention, 
asing,  however,  but  a  single  air-pnmp,  whereas  the  original 

filan  embraced  an  antagonist  pump  as  well.  There  ia  a 
reeiing-roora  F  in  which  the  moulds  W  are  set  in  a  bath 
of  aneongealable  liquid,  as  shown,  and  with  air  of  (reeling 
temperature,  or  nearly  that,  above.  The  piston  of  P,  while 
moring  towards  the  bead,  draws  in  air  from  F,  and  by  its 
return  stroke  first  compresses  the  air,  and  then  forces  it 
with  great  pressure  into  the  strong  reservoir  V,  while  the 
force-pump  b  injects  in  spray  a  mass  of  cold  water,  which 
is  also  forced  into  Y,  and  there  separates  from  the  jtir  and 
escapes  through  the  regulated  aperture  y.  But  the  same 
return  stroke  opens  the  exit-pipe  e  for  the  compressed  air  in 
T  to  expand  into  P,  and  assist  its  mechanical  operation.  At 
the  same  time  b'  ii^ects  a  mass  of  the  uncongealable  liquid 
drawn  from  the  bath  below,  and  forces  it  bnek  intensely 
cooled  by  the  expanded  air  into  P  through  e,  together  with 
the  air  received  from  V,  (Fig.  5.)    A  lai^  machine  of  this 
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deaeription,  with  antagonist  pumps,  was  early  made  in  Eng- 
land, but  in  the  operation  it  performed  bnt  half  the  prom- 
ise, and  was  ruptured  during  action — perhaps  by  accumu- 
lation of  the  injected  liquids.  Very  probably,  however, 
the  Ck>rrie  invention  has  never  yet  received  its  best  form 
and  development. 

In  addition  to  the  foregoing,  a  passing  notice  is  due  to 
the  machine  of  Charles  Tellier.  This,  it  ia  true,  does  not 
differ  essentially  from  the  ether  machine  whieh  has  been  de- 
scribed already.  In  fact,  a  complete  explanation  of  Tellier's 
operation  will  be  found  in  the  third  mode  of  that  desoribed 
anove  under  Fig.  2 — that  is  to  say,  the  mode  in  which  the 
chambers  m  are  directly  fllled  with  water  to  be  frosen  without 
emptying  the  moulds  W  or  the  nncongealable  liquid ;  and 
in  which  the  evaporating  channels  between  the  chaml>er9  are 
kept  nearly  full,  or  suffleiently  supplied  with  volatile  liquid 
whieh  the  gas-pump  is  constantly  evaporating.  Two  things, 
however,  are  peculiar.  The  first  is,  that  when  the  chambers 
are  frosen  throughoutp  and  the  evaporating  channels  emp- 
tied of  the  liquid,  vapor  enough  of  the  condenser  or  restorer 
e  is  admitted  to  these  channels  to  condense  upon  the  interior 
surface  of  the  plates  and  thaw  the  ice-cakes  loose.  The  other 
is,  that  metfaylio  ether  is  employed  as  the  volatile  liquid. 
It  possesses  the  advantage  of  a  boiling-point  at  atmospheric 
pressure,  several  degrees  below  the  freesing-point  of  water, 
and  yet  of  condensing  with  a  manageable  tension  at  ordi- 
nary temperatures.  It  is  easy  to  conceive  of  good  results 
fram  a  machine  operated  under  such  conditions. 

A  comparatively  inferior  consideration  is  due  to  the  snl- 
phurio-aoid apparatus  of  Mr.  Bdmond  Carr^of  Paris,  which 
operates  on  tne  principle  applied  by  Leslie  two-thirds  of  a 
century  ago.  This  apparatus  is  described  fnlly  in  the  re- 
port on  the  Paris  Exposition  above  referred  to,  at  p.  307. 
But  the  oonstantty  recnrring  necessity  of  renewing  (he  acid 
employed  for  this  apparatus  prohibits  practically  Its  ex- 


tended nae.  Speculatively,  it  may  deaerve  mention  also 
tha^  an  analogona  idea,  but  free  from  the  like  objection,  is 
found  in  Twlning's  English  patent  of  1850.  An  apparatus 
is  there  drawn  and  described,  on  a  scale  adequate  to  oAn- 
tinnous  economic  operation,  in  which  water,  slowly  perco- 
lating into  shallow  vessels  in  a  vacuum,  is  partially  evapo- 
rated, and  its  vapor  arreste<i  by  a  cold  surface  from  which 
the  frosty  deposit  is  removed  by  revolution  across  fixed 
edges,  the  water  in  the  pans  being  solidified  into  cakea. 

The  foregoing  descriptions  have  been  prepared  with  a 
more  oareful  endeavor  to  discriminate  justly  between  op- 
posing claims,  because  the  priority  due  to  American  in- 
venton  has  in  every  instance  been  appropriated  to  foreign 
patentees,  and  the  periodical  press  of  our  own  country  has 
too  gederally  failed  to  correct  the  injustice.  It  is  true,  in- 
deed, of  the  ammonia  or  Carrt  machine  that  In  respect  to 
the  means  employed  for  the  production  of  cold,  it  is  in  many 
respects  original,  availing  itself  very  felicitously  of  the  pe- 
culiar properties  of  the  aubatancea  employed  as  the  vehicle 
of  heat,  and  exhibiting  a  high  degree  of  ingenuity  and  of 
skill  in  the  adaptation  of  means  to  ends  on  the  part  of  its 
inventor;  but  for  the  manufacture  of  ice  it  is  safe  to  say 
that  neither  that  machine  nor  any  other  in  the  world  does, 
or  at  present  can,  be  economically  maintained  in  operation 
without  a  fundamental  indebtedness  to  American  patents. 

F.  A.  P.  Barnard. 

Freezing  Mixtnrea.  When  solids  are  liquefied  (fused 
or  dissolved)  they  absorb  a  certain  quantity  of  beat,  which 
is  thus  rendered  latent — is  no  longer  indicated  by  the  ther- 
mometer. This  heat  is  called  hint  keat  offunon  orjtwid- 
ity.  If  we  mix  equal  weights  of  water  at  0°  C.  (32°  F.) 
and  water  at  79°  C.  (172.4°  F.),  the  temper»ture  of  the  mix- 
ture will  b«  the  mean  of  the  two  temperatures,  or  39.5°  C. 
(103.1°  F.).  But  if  we  repeat  the  experiment  with  snow 
or  pounded  ice  at  0°  C.  and  water  at  79°  C,  the  tempera- 
ture of  the  whole  will  be  only  0°,  6ii<  Ikt  ice  Kill  have  betn 
melted.  A  quantity  of  heat,  represented  by  79°  C.  (174.2° 
F.),  will  have  been  apparently  lost  in  melting  the  ice.  If 
we  place  in  a  warm  ronm  two  vessels,  one  containing  a  kilo- 
gramme of  water  at  0°  C,  the  other  a  kilogramme  of  snow 
at  0°  C,  we  shall  find  when  the  snow  is  melted  that  its 
temperature  is  only  0°,  while  the  temperature  of  the  water 
in  the  other  vessel  has  risen  to  79°  C.  (174.2°  F.).  This 
principle  ia  true  of  all  solids :  they  absorb  in  melting  a  cer- 
tain quantity  of  beat,  without  indicating  by  the  thermom- 
eter any  increase  in  temperature.  The  following  table  ex- 
hibits the  latent  heats  of  fluidity  of  a  few  solids,  expressed 
in  heat-units — i.  e.  the  quantity  of  beat  necesaary  to  raise 
one  kilogramme  of  water  1°  C. : 

Latent  Heat  aheorbed  bg  1  Kilogramme  in  Uelting. 

Ice. 79     units. 

Sulphur WJi      " 

Spermtcetl „ 82.22    " 

Lead 90        " 

Beeswax ~ 97.22     " 

Zinc 274         " 

Tin 277.77     " 

Bismuth 906M     » 

The  solution  of  most  salts  in  water  is  attended  with  ab- 
sorption of  heat  as  the  salt  it  liquefied.  The  following 
table  contains  a  few  illustrations  of  this  principle: 


MzMn. 

Cold 
preda«ed. 

Nitrate  of  ammonia 

Ipart 
Water 1   " 

From-l-60°F.to  +  4°F. 
"   -HO°C.to  — 15.«°C. 

46°  F. 

25.55°  C 

Chloride  of  ammonium 
6  parts 
mtrateofpotassaS    ■* 
Water 16    " 

TTom+Wr.to  +  iCPF. 
"  -f- 10°  C.  to  — 12.22°  C. 

40°  F. 
22.22°  C. 

Chloride  of  ammonium 
fi  parts 
Nitrate  of  potassa  6    " 
Sulphate  of  soda  8    " 
Water 16    " 

From  +  80  F.  to  -1-  4°  F. 
"    -1-lOOC.to— 1S.S50C. 

46fF. 
25.86°  C. 

Nitrate     of     ammonia 
1  part 
Carbonate  of  soda  1    " 
Water 1   " 

From -1- 80° F.  to- 7°  F. 
"  -HOO  C.  to  — 21.67°  C. 

57°  F. 
81.74°  C. 

The  most  remarkable  salt  in  this  respect  Is  the  sulpho- 
eyanide  of  ammonium.  Phlpson  (Chem,  JV«w«,  xviii.  109) 
states  that  on  dissolving  this  salt  in  an  equal  weight  of  hot 
water  at  98°  C.  (204.8°  F.),  he  was  surprised  to  see  the  out- 
side of  the  vessel  covered  with  hoar-frost,  and  on  introdu- 
cing a  thermometer  into  the  solution  he  found  its  tempera- 
ture to  be  2»-3°  C.  below  lero  (28.4°-2«.«<>  F.)j  »8»-99° 
C.  of  heat  (176.4°-178.2°  F.)  had  been  required  to  liqnef^ 
the  salt.  By  employing  acids  instead  of  water  still  gi«ttter 
reduction  of  temperature  reaulta : 
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Sulphate  of  soda 8  parts. 

Nitric  acid,  dUute....  2     " 


Phosphate  of  loda....  9  parts. 
Nitric  acid,  dilute.....  4    " 


Sulphate  of  aoda. 8  parU. 

Hydrochloric  acid....  fi     " 


Fn)m+«0°F.to—  tP 
"     +10»C.  to  — 1«.*4° 


(BOF. 
2S.44°C. 


From+fiO"  F.  to  —  1S° 
"     +100a  to  — 24.44° 


From+WCF.to—  O" 
"      +10°C.  to— 17.780 


Sulphate  of  soda S  parts. 

Sulphurieacid, dilute*    " 


Sulphate  of  aoda 6  part*. 

Nitrate  of  ammonia.  6    " 
Nitric  add,  dilute....  4    " 


From+SO°F.to+  SO 
"     +10OG  to  — 16.11" 


From +60°  F.  to - 
"     +10°C.  to- 


■14° 
25.55° 


Cold 
prodUMd. 


«2°F. 
34.44°  g 

JSOPF. 
27.770  a 


470  F. 
24.1  IOC. 


64°  F. 
9SMPC. 


In  a  suitable  apparatus  a  mixtare  of  6  parts  sulphate  of 
soda  (Glauber's  salt)  and  5  parts  hydrochloric  acid  will 
freeze  5  parts  of  water.  The  best  results  are  obtained  when 
considerable  quantities  are  employed.  The  lowest  tempera- 
tnres  are  produced  by  mixing  anow  orponnded  ice  witn  the 
salt  employed.  The  salt  causes  the  snow  to  melt,  with  the 
absorption  of  its  heat  of  ftision,  and  the  water  produced 
dissolves  at  the  same  time  the  salt,  which  in  turn  absorbs 
its  latent  heat.  Such  mixtures  are  used  for  freezing  ice- 
cream and  water-ioes,  champagne,  etc.,  and  for  condensing 
very  volatile  vapon.  The  temperature  of  io»-cream  is  often 
15°  F.  or  lower;  2  parts  of  pounded  ice  and  1  of  salt  are 
used  for  ioa-cream ;  3  parts  of  crystalUxed  chloride  of  oal- 
oinm  (cooled  to  0°  C—  32°  F.)  and  2  of  snoilr  will  freeie 
mereury,  producing  a  temperature  of  —  45°  C.  =»  —  49°  F. 

The  following  are  mixtures  which  may  be  used  for  freei- 
ing: 


MIltatM. 

CM 
fntmM. 

Snow  or  pounded  ice  2  parts. 
Common  salt 1     " 

To—  6°F. 

Snow  or  pounded  ice  Sparta. 

Common  salt. 2    " 

Sal-ammoniae 1    " 

To— 120F. 
"  —  24.44°  & 

Snow  or  pan  nded  ice  24  parts. 

Common  salt 10    " 

Sal-ammoniac 5     " 

Nitre     6    " 

To  — I8OF. 
"—27.780  0. 

Snow  or  pounded  ice  12  parts. 

Common  salt 5     " 

Nitrate  of  ammonia  5     " 

To  — 2SOF. 
"- 81.67°  C. 

Snow 3  parts. 

Sulpliurioacld,dll'te  2    " 

From+S2°F.to— 2»o      56°  F. 
"     +0°C.  to  — 30560,80-5600. 

Snow 8  parts. 

Hydrochloric  acid...  5    " 

Fn)m+32°F.to  — 27°     I590F. 
"     +  0oato-82.78°:82.77O0. 

Snow «,,  7  parts. 

From +3*0  P.  to  — 800     lff9°K' 

Nitric  aoM,  dilute...  4    " 

"     +  00  C.  to  — 84.44° 

84.44°  C. 

Snow._ 2  parts. 

Chloride  of  calcium, 
cryst. 8    " 

From+320F.to— 60° 
"     +0Oato  — 45.5° 

82°  F. 
45.S6°a 

Snow 3  parts. 

Potash „ 4    " 

From+S2°  F.  to  — 51° 
"     +  OOCto  — 46.1° 

88°  F. 
46.110C 

(For  further  information  on  this  subject  consult  Cookb's 
Chem.  Phmict;  Gaxot's  Phgiio;  Use's  Diet.,  "  Freesing ;" 
Watt's  Diet.,  "Heat.")         *  C.  F.  Chandler. 

Fregel'Iie,  an  ancient  Volsoian  town,  colonised  by  Rome 
in  328  B.  o.  It  stood  on  the  right  bank  of  the  Liris,  prob- 
ably newly  opposite  Cepraoo,  and  commanded  the  passage 
of  Uie  river.  It  was  large,  opulent,  and  faithfully  devoted 
to  the  interests  of  Rome,  bnt  in  125  b.  c.  it  was  utterly  de- 
stroyed by  L.  Opimius,  in  oonseqaenoe  of  an  insurrection. 
Its  ruins  doubtless  afforded  materials  for  building  Fabro- 
teria  and  other  towns  near  by, 

Fregenal'  de  la  Sier'm,  town  of  Spain,  in  the  prov- 
inee  of  Badajoz,  Estremadura.     Pop,  6948. 

Freinderg,  town  of  Saxony,  on  th«  HUnxbach,  at  the 
foot  of  the  Eragebirge.  It  is  situated  in  one  of  the  richest 
mining-regions  of  Europe,  no  less  than  1500  mines  of  silver, 
copper,  and  lead  being  worked  in  the  neighborhood,  and  is 
the  centre  of  the  administration  for  the  ^xon  mines.  Its 
mining  school,  having  thirteen  professors,  a  library  of  18,000 
volumes,  a  most  excellent  collection  of  minerals  bequeathed 
to  it  by  Werner,  is  a  very  celebrated  institution,  and  visited 
by  students  from  all  European  countries.     Pop.  21,67.1. 

Frei'bnrgf  town  of  Germany,  in  the  grand  duchy  of 
Baden,  on  the  western  slope  of  the  Block  Forest.  Its  cathe- 
dral, commenced  in  1122  and  finished  in  1514,  with  a  tower 
367  feet  high,  is  one  of  the  finest  specimens  of  Gothic  archi- 
tecture in  Germany.  It  has  a  well-frequented  university, 
and  some  manufactures.     Pop.  24,599. 

Freiburg,  canton  of  Switserland,  between  Berne,  Vaud, 
and  the  Lake  of  Xenchatel.  Its  area  is  565  square  miles ; 
its  population  110,832,  of  which  93,951  are  Catholics  and 
16,819  ProtestMiM ;  about  90,000  speak  Freneh  and  20,000 


Qarmsn.  The  southern  part  is  mountainoos,  though  nOD* 
of  the  peaks  reach  the  snow-line ;  the  northern  part  is  more 
level.  The  whole  canton  abounds  in  excellent  pasture^ 
and  although  it  has  some  manufactures  of  straw-plait, 
leather,  and  tobaooo,  cattle-breeding  and  dairy  husbandry 
are  the  main  business  of  the  inhabitants.  The  cheese  from 
this  canton  is  said  to  be  the  best  produced  in  Switxerland. 

Freibnrg,  a  quaint  bnt  picturesque  old  town  of  Bwits- 
erlsnd,  the  capital  of  the  eanton  of  Freiburg,  on  the  Barine, 
over  which  is  built  a  suspension  bridge  W6  feet  long,  28 
feet  wide,  and  175  feet  above  the  water.  Its  cathedral  is  a 
fine  building,  with  a  famous  organ  having  7800  pipes.  Its 
tanneries  and  dys-honses  are  remarkable.     Pop.  10,964. 

Freibnrg  ( Unterm  FUntetulein),  town  of  Prussian  Si- 
lesia, 35  miles  by  rail  W.  S.  W.  of  Breslau,  It  is  a  pic- 
turesque walled  town,  with  thriving  manufactures.   P.  6792. 

Freight.  This  term  is  employed  in  a  variety  of  signi- 
fications. In  common  parlance  it  donates  goods  or  cargoes 
transported  from  one  place  to  another  by  carriers,  while  in 
its  usual  legal  aooeptation  it  applies  to  the  price  to  be  paid 
for  suoh  transportation.  It  is  also  sometimes  employed  to 
designate  the  compensation  paid  for  any  use  of  vessels,  in- 
cluding the  carriage  of  passengers.  It  will  only  be  neces- 
sary, however,  to  consider  it  with  reference  to  the  second 
of  these  meanings.  The  nature  of  the  obligation  to  pay 
freight,  its  amount,  and  the  time  of  payment  may  be  varied 
to  a  great  extent  by  the  stipulations  in  the  contract  of  af- 
freightment, evidenced  by  the  charter-party  or  the  bill  of 
lading.  Thus,  the  shipper  of  goods  may  hire  the  entire 
capacity  of  a  vessel  or  some  specific  portion  for  a  gross  sum 
agreed  upon  or  at  certain  rate  per  ton,  and  he  will  then  be 
bound  to  pay  for  the  entire  space  engaged,  even  though  it 
be  not  used,  the  amount  paid  for  the  spaoe  not  occupied 
being  termed  "  dead  freight."  Or  the  agreement  may  be 
to  pay  only  according  to  the  quantity  of  goods  actually 
shipped,  and  the  sum  due  might  then  be  varied  at  the  op- 
tion of  the  shipper.  If  no  definite  stipulations  were  made 
in  regard  to  the  freight,  a  contract  for  its  payment  would 
still  be  implied  by  law,  and  its  amount  would  be  determined 
by  the  usage  of  trade  and  the  oircumstanees  of  the  par- 
ticular case.  The  general  principles  governing  the  con- 
tract of  affreightment,  and  not  often  modified  by  particular 
agreement,  are — that  the  ship-owner  after  receiving  a  cargo 
on  board  has  a  right  to  retain  it  until  the  completion  of  the 
entire  voyage  of  transportation;  that  his  right  to  claim 
freight  does  not  exist  until  the  final  destination  is  reached; 
and  that  ho  has  then  a  lien  upon  the  goods  for  the  satis- 
faction of  his  proper  charges.  A  partial  completion  of  the 
voyage  only  will  not  give  the  ship-owner  or  master  a  right 
to  insist  upon  the  payment  of  any  freight  whatever.  The 
consignor  may  demand  an  entire  fulfilment  of  the  contract 
and  delivery  of  the  cargo  at  its  destination,  and  if  com- 
pliance be  refused  ho  may  retake  his  goods  and  is  dis- 
charged from  all  obligation.  The  lien  of  the  carrier  differs 
from  most  liens  of  a  maritime  natnre,  in  that  it  depends 
upon  the  possession  of  the  goods,  and  if  delivery  be  made 
he  has  only  a  personal  claim  against  the  consignee  or  con- 
signor. But  if  there  is  only  a  partial  delivery  of  the  cargo, 
the  lieo  on  the  remainder  is  not  destroyed,  but  subsists  as 
a  seonrity  for  the  entire  claim.  A  carrier's  lien  is  gene- 
rally enforced  in  a  court  of  admiralty.  The  amount  of 
freight-money  payable  is  sometimes  diminished  by  the 
arrival  of  the  goods  at  their  destination  in  a  deteriorated 
condition  or  diminished  in  quantity.  If  the  injury  is  occa- 
sioned by  the  negligent'stowage  or  packing  of  the  oar^, 
or  by  any  default  on  the  part  of  the  master,  the  damage 
sustained  may  be  deducted  from  the  freight.  But  if  the 
deterioration  occurred  by  reason  of  natural  causes,  and 
could  not  have  been  prevented  by  reasonable  care,  as  if 
the  loss  should  be  occasioned  by  natural  waste,  decay,  or 
evaporation,  or  by  unavoidable  perils  of  the  sea,  the  car- 
rier is  not  answerable  for  the  aocident,  and  no  diminntion 
from  the  entire  freight  is  allowed.  If  articles  arrive  in 
substantially  the  same  form  as  when  shipped,  even  though 
there  may  have  been  a  change  in  their  quality  affecting 
their  value,  it  is  a  general  rule  that  full  freight  has  been 
earned.  Under  no  circumstances  can  a  cargo  which  has 
arrived  be  abandoned  to  the  ship-master  because  its  value 
has  been  so  much  diminished  as  to  be  less  than  the  sum 
demanded  for  transportation.  If  the  carrier  is  responsible 
for  the  loss,  a  oounter-claim  may  be  set  up  against  him  to 
neutralise  his  demand,  or,  as  in  England,  a  separate  action 
may  be  instituted.  If  the  carrier  is  not  in  fault,  the  goods 
must  be  received  and  the  entire  freight  liquidated. 

An  apportionment  of  freight  sometimes  results  as  the 
consequence  of  a  disaster  upon  the  voyage,  by  which  a 
vessel  is  compelled  to  put  in  at  an  intermediate  port  for  re- 
pairs. The  carrier  has  a  right  in  suoh  oases  to  retain  the 
goods  if  he  desires,  complete  his  repairs  with  reasonable 
expedition,  and  prooeed  to  his  destination,  or. he  may  send 
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them  forward  by  •ome  other  Tenel  and  thm  ean  fall 
freight.  Bat  it;  notwithstanding  the  carrier*!  readiaeea  to 
eomplete  the  transportation,  the  owner  of  the  eargo  desires 
to  hare  it  nitamed  to  him,  and  the  carrier  oonlenti,  there 
is  still  m  claim  for  a  pro  mta  freight,  determinable,  aeoord- 
iag  to  the  general  rule,  bj  estimating  the  amoont  of  the 
voyage  eorapletad  opon  the  arriral  of  the  ship  at  the  port 
of  neeeasity.  Bat  it  in  sooh  a  ease  the  owner  should  ab- 
selataly  refuse  to  allow  retention  of  the  goods  by  the 
ship-maatw,  and  take  them  from  him  against  his  will, 
freight  for  the  entire  voyage  may  be  demanded,  becaose 
the  shipper  is  alone  in  fault.  And  if,  on  the  other  hand, 
the  owner  of  the  ressel  is  in  the  wrong  by  refusing  to  pro- 
eeed  with  his  voyage  aooordiog  to  the  terms  of  tbe  agree- 
ment, he  is  entitled  to  no  compensation  whatever. 

It  is  a  general  principle  of  the  marine  law  that  the  earn- 
ing of  freight  is  a  necessary  prerequisite  to  tbe  payment 
of  the  seamen's  wages,  or,  as  the  terse  legal  maxim  ex- 
presses it,  "  freight  is  the  mother  of  wages."  Tbe  reason 
of  this  rale  is  based  upon  the  policy  of  stimulating  the 
sailors  to  a  oareful  performance  of  their  dnties  and  to  the 
exertion  of  every  effort  to  prevent  disaster  to  ship  or  cargo, 
that  the  voyage  may  be  Buecessfnlly  completed.  Bnt  the 
application  of  the  role  is  not  extended  farther  than  this 
reason  for  its  adoption  woald  justify.  For  if  the  loss  of 
freight  be  attributable  to  the  wrongful  act  of  the  ship- 
master or  the  owner  of  tbe  eargo,  it  would  be  grossly  un- 
just to  deprive  the  seamen  of  their  just  eompensation  ; 
and  though  the  vessel  should  be  wrecked  and  abandonment  i 
become  necessary,  yet  if  the  sailors  used  all  practicable  mea- 
sures to  ensure  her  safety  and  reach  port,  their  claims  for 
wages  could  be  enforeed.     The  mie  that  wages  shall  de- 

Eend  upon  the  earning  of  freight  has  been  abolished  in 
ngland  by  statute,  bnt  the  same  result  is  praetioally  ob- 
tained by  the  provision  that  a  failare  on  the  part  of  a  sea- 
man to  exert  nimself  to  the  utmost  to  save  the  ship  and 
eargo  shall  defeat  his  claim.  In  the  U.  S.  the  sommon-iaw 
dootrine  has  not  been  altered.     (See  Saippixo.) 

aEOROK  Chase.  Revised  bt  T.  W.  Dwiqht. 
FrelliSTath  (Ferdixaxd),  b.  June  17,  1810,  at  Det- 
mold,  Germany ;  entered  upon  a  mercantile  life,  perform- 
ing also  literary  woric  which  attracted  much  attention. 
His  first  vdnme  of  poems  (Qediehte,  1838 ;  20th  ed.  1802 ; 
3Ist,  1874)  won  him  a  pension,  which  he  renonnced  in  his 
Gla»bt»»bektnntHin  (1814),  a  work  so  full  of  republicanism 
that  he  was  prosecuted,  and  fled  to  Ijondon.  He  retnmed 
and  took  part  in  tbe  revolution  of  1848 ;  was  imprisoned 
and  tried  for  the  political  opinions  expressed  in  his  poems, 
and,  though  acquitted  (in  the  first  jury-trial  ever  held  in 
Prussia),  was  compelled  to  leave  the  country;  retnmed  to 
London  1851,  and  in  1808  removed  to  Stnttgiui.  Among 
his  works  are  Ca  Ira  (1840) ;  Di*  RnotmlUm  ( 1848) ;  Ntm*r* 
Puliliek*  OedickU  (1849),  a  masterly  translation  of  Victor 
Uago's  poems ;  translations  of  Bums,  of  Longfellow's  ffi- 
awalka,  and  mai^  Bnglish  poems.  His  more  recent  songs, 
such  as  Hwrak,  Otrmanta,  and  /)>>  TrompeU  nm  OrmHoUt, 
are,  like  all  his  works,  highly  popular. 

Freimd  (Johk),  M.  A.,  M.  D.,  F.  B.  B.,  b.  at  Oroton, 
North  Hants,  England,  107$ ;  was  trained  at  Christ  Cburoh, 
Oxford,  where  he  became  chemioal  professor  in  1704;  at- 
tMned  great  distinotion  as  a  physician  of  London  ;  now 
obiefly  rwaembered  for  bis  valuable  HIttnrg  of  Phj/tia 
(1736-26).  0.  July  20, 1728. — His  brother,  Robebt  Frxucd, 
D.  D.  (1M7-I7S1),  was  a  celebrated  Latin  scholar;  and 
WiLUAX  Frbihd,  D.  0.,  Robert's  ton,  was  a  dean  of  Can- 
terbury and  a  prominent  preoebar. 

Freiai'heim,  or  Fr«iB«he'miiii  (Johx),  a  leaned 
elasaiaal  eomineatator,  was  b.  at  Ulm  in  1008 ;  studied  at 
Marburg  and  Qiessen ;  went  to  Strasburg,  where  he  found 
tron  in  Bamegger,  rector  of  the  eollege ;  published  an 
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^liition  of  Flonis,  with  useful  notes,  in  1032;  was  made 
professor  of  eloquence  in  the  university  of  ITpsala,  and 
after  five  years'  service  was  librarian  and  historiographer  to 
Qaeen  Christina.  Compelled  by  ill-health  to  leave  Sweden, 
be  was  appointed  in  1 050  honorary  professor  at  Heidelberg, 
where  he  d.  Aug.  31,1 000.  His  labors  were  devoted  mainly 
to  the  eloeidatlon  of  tbe  Latin  historians.  Besides  Florus, 
he  edited  Qnintns  Curtius  (Strasburg.  1040,  2  vols.  8ro),  in 
whieh  the'nissiag  books  were  supplied  by  himself;  he  sup- 
plied also  in  a  eontinaons  narrative,  from  scattered  hints  in 
other  writers,  the  missing  books  of  Livy,  first  published 
together  by  Doigat  in  tbe  Delphin  edition  (1070-82).  These 
SmppltrnteaU  hare  been  reprinted  in  some  of  tbe  later  edi- 
tions of  those  author*.  H.  DuauB. 

Frei'ataff,  or  Frei'alaKea,  town  of  Upper  Bavaria, 
on  the  Isar,  21  miles  N.  E.  of  Munich,  has  a  gymnasium, 
theological,  normal,  and  sgrionltufal  sehoolsy  and  an  inter- 
esting old  cathedral.     Pop.  7778. 

Fr^S  [Lat.  Fnnm  Julii],  an  ancient  town  of  Var, 
Prance,  on  th«  Mediterranean,  45  miles  N.  E.  of  Toulon,  on 


the  railway  to  Nice.  It  is  a  bishop's  see,  and  has  soma 
Roman  remains.  Its  harbor,  onee  a  Roman  naval  station 
of  importance,  is  almost  entirely  filled  by  silt  from  the  river 
Argons.     Pop.  2887. 

Fr^na,  Col  de,  T«aael  of,  or  T««a«l  «/  Moat 
C«Bis«  The  Col  de  Frijas  is  a  depression  in  the  crest  of 
the  Cottian  Alps,  lying  about  10  miles  S.  W.  from  the  sum- 
mit of  the  Mont  Cenis  pass,  and  rising  to  the  height  of 
about  9ft00  feet  above  the  sea.  In  consequence  of  a  pop- 
ular misapprehension  as  to  tbe  exact  locality  of  the  gal- 
lery excavated  under  this  col  by  tbe  govemmenis  of  Italy 
and  France  between  the  yean  1857  and  1871,  this  great 
work  has  been  known  until  raoently  as  the  Uont  Cenis 
tunnel,  bnt  it  is  now  aeqoiring  its  proper  designation  as 
the  tunnel  of  the  Col  de  Fr<jns  or  Mont  Frtjos.  Although 
■arpassed  in  length  by  some  mining  adits,  ibis  tunnel  is 
the  longest  subterranean  route  yet  oonstructed  for  com- 
merae  and  travel.  Its  exeeution  was  attended  with  many 
diSenlties,  the  greatest  perhaps  consisting  in  the  abrupt 
rise  of  the  mountain  on  both  sides  to  the  height  of  6283 
feet,  or  a  mile  perpendicular  above  the  culminating  point 
of  the  excavation — a  ciroumstance  which  rendered  the 
sinking  of  shafts  along  the  line  impossible.  The  work 
oould  consequently  be  carried  on  only  upon  two  faces,  and 
tbe  sole  ventilation  was  from  tbe  orifices  at  tbe  termini. 
Ventilation  was  obtained  by  ingenions  eontriraneea  to  be 
noticed  hereafter,  and  the  fear  which  had  been  entertained 
of  oneoaatering  large  accumulations  of  water  was  not  re- 
alised, only  two  small  apriags,  both  slightly  mineral,  hav- 
ing been  nrat  with.  Geologists  had  predicted  the  character 
of  the  rock  to  be  traversed,  and  tJieir  caleidations  were 
nearly  verified.  For  a  distance  of  not  far  from  0  miles 
from  the  southern  entrance  the  excavation  was  in  calca- 
reous schist,  then  followed  about  1000  feet  of  calcareous 
gypsum  and  dolomitic  rock,  then  about  tbe  same  distance 
of  refractory  qnartxite,  and  finally  about  H  miles  of  an- 
thrieiferouB  formation. 

The  excavations  eonsist  of  a  atnught  gallery,  A  B,  through 
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the  mountain,  and  two  Junetioa-galleries,  C  D  and  K  F,  to 
connaot  with  tbe  railway  at  Bardonoeohe  in  Piedmont  on 
the  aonthem,  and  Modane  in  Savoy  on  tbe  northern  side. 
The  straight  gallery  A  B  is  38,173  feet  in  length ;  the  Juno- 
tion-galleriea  C  0  and  E  F  nearly  2500  and  1500  feet,  re- 
spectively. The  termini  at  A  and  B  an  left  open  for  ven- 
tilation and  eonTonienee  of  access,  but  tbe  railway -track 
is  laid  along  tbe  line  0  C  E  F.  The  length  of  the  subter- 
ranean way  travened  by  the  trains  is  42,158  feet,  or  less 
than  30  yards  short  of  8  English  miles.  The  total  length 
of  excavation  in  the  straight  and  junction  galleries  is  44,117 
feet,  or  8  miles  020  yards. 

The  entrance  at  0  is  4230  feet  above  the  sea-Ievel.  From 
this  point  tbe  grade  ascends  for  2625  feet  at  the  rate  of  2.04 
feet  per  mile ;  then  at  the  rate  of  1.73  feet  per  mile  for  7200 
feet;  then  at  2.04  per  mile  for  8500  feet;  then  a  summit- 
level  of  1082.4  feet  at  a  height  of  4244  feet  above  the  sea; 
then  a  uniform  descending  grade  of  about  115  feet  to  the 
mile  to  the  northern  terminus,  whieh  is  at  the  height  of 
3801.4  feet  above  the  sea,  or  434.00  feet  lower  than  tbe 
southern  entrance.  The  difference  in  grade  of  coarse  oe- 
easions  a  difference  of  some  minntes  in  time  in  tbe  passago 
of  the  trains  in  the  opposite  direotions. 

In  the  southern  portion  of  the  tunnel  tbe  areh  is  a  eurre 
of  seven  eentns,  with  its  erown  at  the  height  of  19.08  feet 
above  tbe  track ;  a  width  of  20.24  feet  at  the  spring,  and 
2i.81  feet  at  the  level  of  the  rails,  inclading  a  sidewalk  or 
footpath  28  inches  in  width  on  each  side.  On  the  northern 
division  tbe  areh  is  the  segment  of  a  cirele,  its  orown  being 
1  foot  lower  than  on  the  southern.  The  total  amount  of 
rook  excavation  is  computed  at  nearly  1,000,000  onbio 
yards.  The  lining  or  revetment  is  of  stone  of  the  thick- 
ness of  from  28  to  40  inches.  Where  the  rock  is  a  quartiita 
(about  itb  of  a  mile)  there  is  no  lining  needed,  and  no  re- 
vetment has  been  constructed.  About  10,000,000  brick 
were  used  for  backing  and  other  subsidiary  purposes; 
about  15,000  tons  of  lime  were  employed  in  the  masonry, 
and  1200  tons  of  gunpowder  in  blasting.  The  total  cost 
is  computed  at  about  $15,000,000.  From  1857  to  1801  the 
drilling  in  the  southern  division,  and  from  1857  to  1883 
that  in  the  northern  division,  was  executed  by  hand-labor; 
after  those  dates  by  machine-drills  driven  by  comDrcBsed 
air  foroed  into  tubes  by  the  power  derived  from  the  tor- 
rent Medoxet  near  Bardonneobe  and  the  Are  at  Modane. 
The  air  thus  supplied  not  only  furnished  tbe  neoessary 
mechanical  power,  but  ventilated,  and  by  expansion  and 
eeeape  trota  the  maebines  cooled  the  gallery  to  a  moderate 
tomperatore.    In  1883,  the  year  after  the  introduotion  of 
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the  mMhiDe-drilli,  tha  nt«  of  progreis  in  ezoaratios,  in- 
oluding  both  endi,  averaged  7  feet  per  day ,-  bat  oa  expe- 
rienoe  wa*  gained  and  meohanical  arrangement*  perfected 
the  rate  grMinally  inoreaaed,  until  in  the  last  year  the  daily 
arerage,  Including  both  faoei,  roae  to  14  feet  9  inchei,  al- 
ihongh  the  diitanoe  from  the  entrance  wu  lo  much  in- 
oreaMd. 

Near  the  eentre  of  the  tunnel  ii  eatabllahed  an  obserra- 
tory.  The  temperature  at  thia  point  ia  eonatant  at  about 
85°  F.,  but  how  far  the  thermometer  ia  affected  by  the  heat 
and  vapor  from  the  locomotivea,  the  animal  warmth  from 
the  many  laborera  and  travellera  in  the  tunnel,  it  ia  diffi- 
cult to  aay.  Upon  the  removal  of  the  laat  partition  of 
rock  between  the  laboring-partiea,  a  strong  current  of  air 
poured  through  from  the  north,  and  thia,  aa  might  be  ex- 
pected from  the  difference  of  atmoapheria  preaaure  at  the 
two  extremitiea,  ia  aaid  to  maintain  itaelf  conatantly,  thoa 
greatly  facilitating  the  ventilation. 

Aa  early  aa  1832,  when  there  were  no  railroada  in  Italy, 
a  peaaant  mountaineer  named  Hidail  anggeated  the  poaei- 
bility  of  connecting  Savoy,  then  a  province  of  the  King- 
dom of  Sardinia,  with  Piedmont  by  meana  of  a  tunnel 
under  the  Col  de  Frijua.  The  project  waa  entertained  by 
the  local  authoritiea  of  Chambiry,  and  in  184S  the  Sardin- 
ian government  waa  induced  to  employ  engineers  to  sur- 
vey and  plan  the  work.  Hans,  a  Belgian,  engaged  in  this 
service,  invented  a  drilling-machine  which  was  sabse- 
quently  perfected  by  Bartlett,  Sommeiller,  Orsndis,  and 
Qrandoni.  Colladon  of  Geneva  made  the  important  aug- 
geation  that  the  tnnnel  might  be  ventilated,  and  mechan- 
ioal  force  at  the  aame  time  anpplied  to  the  drilla,  by  means 
of  compressed  air,  and  estaUiahed  the  praatioability  of 
this  by  trial  on  a  relatively  amall  scale.  In  I860  experi- 
mental boringa  were  made,  and  the  work  va«  regularly 
commenced  in  Aug.,  1857,  and  continued  day  and  night, 
without  interruption,  until  OcL,  1871,  when  it  waa  oom- 
pleted.  On  the  ceaaion  of  Savoy  to  France  in  18(10  the 
empire  agreed  to  pay  32,000,000  franca,  or  half  the  cati- 
matod  expense  of  the  work,  but  the  whole  labor  waa  per- 
formed under  the  auperviaion  of  the  engineers  employed 
by  Italy. 

The  conneoting  line  between  the  tunnel  and  the  railway 
from  Turin  to  Suaa  paasea  through  grand  scenery,  and  waa 
a  work  of  great  ooat  and  diffleulty.  Between  Bardonneohe 
and  Buasoleno  on  the  plain  of  Piedmont  the  railway  tra- 
voraea  twenty-three  rock-tnnnela,  meaauring  all  together 
4^  milea,  and  there  are  numeroua  hridgea,  viaducts,  em- 
bankments, and  cuttings  of  no  amall  magnitude  in  tha 
oonrse  of  the  aame  short  diatanoa. 

(See  TVq/oro  dtlU  Alpi  and  other  official  reporta.  Pop- 
nlar  illuatrated  worka  on  the  aubjeot  are  Coktiko,  J>a  To- 
rino i  Chambity  (12nu>,  Turin,  1872);  Biohaiii,  Cnitio  e 
Frejtu  (I2mo,  Florence,  1871);  BoiMCitN,  L*  Mont  Cfnit 
(I2mo,  Paris,  1871).)  '       GBonan  P.  Harsh. 

Fre'llghsbDrf)  post-v.  and  port  of  entry  of  St  Armand 
tp..  If  issisquoi  oo.,  Quebec,  Canada,  neai  the  Vermont  line, 
has  a  valuable  mineral  spring  and  a  weekly  newspaper. 
Pop.  about  800. 

Frelinghar'aeiit  tp.  of  Warren  eo.,  N.J.  Pop.  1113. 

Frelinghnysea  (Fiiidsbick),  b.  in  Now  Jersey  Apr. 
13, 1753 ;  graduated  at  Princeton  1770 ;  waa  in  Congreaa 
in  1775,  in  1778-79,  and  in  1782-83 ;  aerved  with  much  dia- 
tinction  in  the  Revolutionary  war,  rising  from  the  grade 
of  captain  to  that  of  colonel ;  and  after  the  war  aerved  aa 
major-general  on  the  Weatem  frontier  against  the  Indians ; 
was  a  U.  S.  Senator  from  New  Jersey  1793-98 ;  was  an  able 
lawyer,  and  held  various  other  public  offices.  D.  Apr.  13, 
1804. 

FreliBghnrseB  (Frsdebick  Thkodorc),  b.  at  Milt- 
town,  N.  J.,  Aug.  4,  1817,  a  nephew  of  Theodora  Fraliog- 
hnysen,  who  adopted  him  aa  a  son ;  graduated  at  Rutgers 
College  1836 ;  was  called  to  the  bar  in  1839 ;  waa  appointed 
attorney-general  of  New  Jersey  1861  and  1866;  U.  B.  Sen- 
ator 1866-69,  and  elected  again  to  the  U.  S.  Senate  in  1871 
for  the  full  term.     Roaidea  in  Newark,  N.  J. 

Frelinghuraem  (Theodore),  LL.I>.,  son  of  Oen.  Fred- 
erick Frelinghuysan,  b.  at  Millstone,  N.  J.,  Mar.  28,  1787 ; 
graduated  at  Princeton  1804 ;  waa  admitted  to  the  bar  1808 ; 
was  a  captain  of  volunteers  1812-15 ;  was  attorney-general 
of  New  Jersey  1817-29  ;  II.  8.  Senator  1829-35  :  mayor  of 
Newark  1837  and  1838 ;  removed  to  New  Tork  1838  ;  chan- 
cellor of  the  University  of  New  York  1838-50 ;  president 
of  Rutgers  College,  New  Brunswick,  N.  J.,  1850-82.  D.  at 
New  Brunswick  Apr.  12, 1862.  In  1844,  Mr.  Frelinghuysen 
waa  Whig  candidate  for  Vice-President  on  the  Clay  ticket. 
In  publio  life  his  acts  were  ever  regulated  by  exalted  moral 
and  roligioua  prinoiplee.  He  favored  all  meaaures  which 
might  tend  to  alleviate  human  misery  or  misfortnne,  and 
was  a  leader  in  many  charitable  and  religiooa  enterpriaea; 
was  for  years  president  of  the  American  Tract,  Temperanoe, 


and  Bible  soeieties  and  the  Amerieao  Board  and  other 
missionary  aoeietiea.  Uia  qualities  as  a  lawyer  and  atates- 
man  were  of  a  high  order. 

Frelinghnraen  (Trkodorcs  Jaoosqs),  b.  at  Lingen, 
Bast  Friesland  (now  in  Germany),  abont  1891;  was  or- 
dained to  the  Reformed  ministry  in  1717;  came  in  1720  to 
America,  and  became  the  Dutch  pastor  at  Raritan  (now 
New  Bmnawiok),  N.  J.,  and  preached  in  that  region  nearly 
thirty  years  with  great  seal  and  success.  His  five  aona, 
Theodore,  John,  Jaoobna,  Ferdinandus,  and  Henrions,  were 
all  ministers  of  the  Reformed  Chnrah. 

Fre'man,  tp.  of  Woodruff  co.,  Ark.    Pop.  487. 

Fremont',  county  of  8.  Central  Colorado.  Area,  abont 
1800  square  milea.  Ita  surface  ia  diveraified  by  fertile  parks 
and  auDlime  mountaina.  Coal,  iron,  silver,  copper,  petro- 
leum, bailding-atone,  timber,  and  medicinal  springs  abound. 
It  is  traveraed  by  the  Arkansaa  River  and  by  a  branch  of 
the  Denver  and  Rio  Grande  K.  R.  Cap.  CaSon  City.  Pop. 
1064. 

Freanoat,  the  aonth-westemmost  oounty  of  Iowa. 
Area,  500  square  miles.  Ita  soil  is  fertile.  Grain,  cattle, 
and  lumber  are  the  chief  products.  The  surface  ia  aome- 
what  broken,  but  contains  much  prairie.  The  county  is 
traversed  by  the  Kansas  CitySL  Joseph  and  Council  Bluffs 
and  a  branch  of  the  Burlington  and  Miasouri  River  R.  Ra. 
Cap.  Sidney.     Pop.  11,174. 

Fremomt,  tp.  of  Onaohita  oo..  Ark.    Pop.  242. 

Fremont,  tp.  of  Santa  Clara  co.,  Cal.    Pop.  2818. 

Fremont,  tp.  of  Tolo  co.,  Cal.    Pop.  91. 

Fremont,  tp.  of  Lake  oo..  111.,  contains  Fremont  Centre 
P.  0.    Pop.  1015. 

Fremont,  tp.  and  poat-r.  of  Steuben  eo.,  Ind.,  on  tha 
Fort  Wayne  Jaekaoo  and  Saginaw  B.  R.,  50  mile*  N.  of 
Fort  Wayne.     Pop.  of  v.  392 ;  of  tp.  962. 

Fremont,  tp.  of  Benton  co.,  Ia.    Pop.  946, 

Fremont,  tp.  of  Bremer  co.,  Ia.    Pop.  613. 

Fremont,  tp.  of  Buchanan  co.,  Ia.    Pop.  554. 

Fremont,  tp.  of  Butler  co.,  Ia.    Pop.  655. 

Fremont,  tp.  of  Cedar  oo.,  Ia.    Pop.  1160. 

Fremont,  tp.  of  Clarke  co.,  Ia.    Pop.  484. 

Fremont,  tp.  of  Fayette  oo.,  Ia.    Pop.  499. 

Fremont,  tp.  of  Hamilton  oo.,  Ia.    Pop.  390. 

Fremont,  tp.  of  Johnson  eo.,  Ia.     Pop.  965. 

Fremont,  post-v.  of  Mahaska  co.,  Ia. 

Fremont,  tp.  of  Page  co.,  Ia.    Pop.  307. 

Fremont,  tp.  of  Winneshiek  oo.,  Ia.    Pop.  661. 

Fremont,  post-tp.  of  Lyon  oo.,  Kan.    Pop.  549. 

Fremont,  tp.  of  Isabella  oo.,  Hich.    Pop.  342. 

Fremont,  tp.  of  Saginaw  eo.,  Mich.    Pop.  170. 

Fremont,  tp.  of  Sanilac  bo,,  Mich.    Pop.  610. 

Fremont,  tp.  of  Tnsoola  co.,  Mioh.    Pop.  684. 

Fremont,  tp.  of  Winona  co.,  Minn.    Pop.  1006. 

Fremont,  city,  cap.  of  Dodge  co..  Neb.,  on  the  Union 
Pacific  R.  R.,  at  the  Junction  of  the  Sioux  City  and  Pacific 
and  the  Fremont  Elkhom  and  Misaonri  Valley  R.  Ra.,  45 
miles  W.  of  Omaha.  It  has  a  oourt-honse,  a  raannfaetory, 
2  steam-mills,  2  newspapers,  1  national  and  I  private  bank, 
5  ohnrches,  and  a  fine  hotel.  There  ia  a  aplendid  bridge 
over  the  Platte  near  the  town.  Pop.  1195 ;  of  Fremont  tp. 
1703.  Fred.  Nte,  Eo.  "  TMsrEE." 

Fremont,  poat-tp.  of  Rockingham  co.,  N.  H.,  30 
miles  S.  E.  of  Concord,  has  manufaetorea  of  carriages, 
bozea,  lumber,  etc.     Pop.  527. 

Fremont,  tp.  of  Steuben  co.,  N.  Y.    Pop.  1119. 

Fremont,  tp.  of  Sullivan  «o.,  N.  Y.,  baa  manufacture* 
of  leather  and  lumber.  It  containa  numerous  lakes  and 
streams.     Pop.  2218. 

Fremont^oat-v.  of  Wayne  oo.,  N.  C,  on  the  Wil- 
mington and  Weldon  R.  R.,  11  miles  N,  of  Goldsboro',  has 
2  large  lumber-mills,  a  school,  2  cbnrohes,  a  weekly  news- 
paper, cotton-gins,  griat-mills,  a  largo  wool-carding  estab- 
lishment, 6  benevolent  anoietiea,  several  storea,  and  a  rap- 
idly inereasing  population.  It  haa  a  good'  trade  in  cottoo, 
lumber,  and  naval  storea,  and  there  is  a  mineral  spring  in 
the  vicinity. 

E.  R.  Ellis,  Ed.  "  Free- Will  Baptist  Adtocatb." 

Fremont,  a  v.  of  German  tp.,  Clark  oo.,  0.   Pop.  318. 

Fremont,  city,  the  county-seat  of  Sandusky  oo.,  0., 
on  Sandusky  River  and  on  the  Lake  Shore  and  Michigan 
Southern  R.  R.,  30  milea  E.  of  Toledo.  It  ia  the  tenninua 
of  the  Lake  Erie  and  Louisville  R.  R.  It  eontaina  the 
oounty  bnildlnga,  1  national  and  1  private  bank,  2  hotels, 
8  weekly  newspapera,  7  churchea,  and  manufactare*  of 
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an,  esgiiiM,  boilen,  uih,  doon,  blinds,  tuba,  itarM, 
■ad  baml>,  aad  otber  wares.  The  late  Bardie  Barehard 
pre  two  valuable  traota  of  land  to  the  eit;  for  parki,  and 
presented  $iO,000  for  a  pnblio  library.  The  eity  bas  also 
parehased  the  Fort  Stephenson  property,  the  scene  of 
Croghan'a  riotory,  as  a  publio  park,  on  whioh  the  library 
building  will  be  erected.  The  pnblio  lehooli  hare  a  high 
iq>utation.     Pop.  6455. 

A.  H.  Balslit,  Ed.  axd  Prop.  "  Jodkral." 

Fremont,  tp.  of  Waupaoea  eo..  Wis.    Pop.  S&l. 

Fremont  (Joan  Cbablks),  b.  in  Sarannab,  Oa.,  Jan. 
31,  1813.  Uis  father  was  a  French  immisrant.  He  n- 
eeived  a  good  education,  though  left  an  orphan  when  four 
yean  old,  and  whan  seventeen  years  old  graduated  at 
Charleston  College,  S.  C. ;  taught  mathematics ;  turned  his 
attention  to  enginaering,  and  was  recommended  to  the  gov- 
ernment to  be  employed  in  the  Mississippi  surrey.  Ha 
aflerwardi  served  at  Washington  in  constructing  maps  of 
that  region.  Having  received  the  commission  of  a  lieu- 
tenant of  engineers,  he  proposed  to  the  war  department  to 
penetrate  the  Rocky  Mountain  region.  His  plan  was  ap- 
proved, and  in  1842  he  explored  the  South  Pass.  Soon 
after  he  planned  a  new  expedition  to  Oregon.  He  ap- 
proached the  moontains  by  a  new  ronte,  examined  the  re- 
gion 8.  of  the  Sooth  Pan,  turned  aside  to  the  Great  Salt 
Lake,  and  connected  his  exploration  with  that  of  Wilkes's 
expedition.  He  also  oondncted  another  party,  which  dis- 
eovered  new  and  grand  features  in  Alta  California,  the  great 
basin  sailed  by  his  name,  the  Siena  Nevada,  the  San  Joa- 
quin and  Saeramsnto  valleys,  and  determined  much  of  the 
geography  of  the  far  western  regions.  In  1845  he  was 
sgun  on  the  road  to  the  Pacific  to  examine  in  detail  the 
Pacific  slope — a  Journey  which  resulted  in  giving  many 
new  (acta  of  importance  to  the  world,  and  indeMi  gave 
California  to  the  U.  S.  After  the  conquest  of  Upper  Cali- 
foriiia,  in  which  he  bora  a  conspicuous  part,  he  was  in- 
volved in  •  qnairel  between  two  other  olBoera,  and  was  de- 
5 rived  of  bis  commission  by  sentence  of  a  court-martial. 
be  President  ofiered  to  reinstate  him,  but  he  declined.  He 
retrieved  his  honor  by  the  survey  of  a  routs  for  a  great 
road  from  the  Mississippi  to  San  Franoisco ;  pierced  the 
hitherto  unknown  country  of  the  Apaches ;  defeated  or  ter- 
rified the  hostile  savages;  and  in  100  days  after  leaving 
Santa  ¥6  stood  by  the  Sacramento;  was  sent  as  one  of  the 
first  n.  S.  Senators  from  California,  serving  1840-51.  He 
was  in  185S  the  first  Republican  candidate  for  President, 
in  opposition  to  Mr.  Boohanan,  the  Bemocratio  candidate, 
andtnongh  he  received  a  large  vote  (114  electoral  votes  to 
174  for  Buchanan  and  8  for  Fillmore)  he  waa  defeated.  In 
1881-42  he  served  in  the  Union  army  as  a  m^or-general, 
and  by  the  Cleveland  convention  of  1884  was  again  nomi- 
nated for  President,  but  Boon  withdrew  his  name  from  the 
eandidaey.  He  has  since  the  war  been  chiefly  occupied  in 
forwarding  the  interests  of  a  Southern  trans-continental 
railroad.  (See  Dictionary  of  Congren,  by  Crarlss  Lax- 
HAS.)  A.  H.  STBPHCm. 

FrenOBt'  Cea'tra,  post-v.  of  Newaygo  eo.,  Mich.,  on 
the  Moakegon  and  Big  Rapids  R.  R.,  and  10  miles  N.  £. 
ef  Newaygo.  It  has  a  church,  a  school,  a  weekly  news- 
paper, 3  lumber  and  shingle  mills,  a  cbair-faotory,  a  stave- 
mill,  a  tannery,  and  several  stores.  It  is  in  a  fertile  region, 
aboonding  in  pine  and  hard-wood  timber.  Fremont 
Lake,  jast  8.  of  the  town,  is  a  pleasant  summer  resort, 
Platt  k  Matthkwi,  Pubs.  "  Timk*." 

Freaell,  county  in  the  N.  N.  B.  of  Dakota.  Area,  1728 
square  miles.  It  contains  the  W.  part  of  Devil's  I«ke,  and 
has  salt  deposits. 

French,  tp.  of  Adams  eo.,  Ind.    Pop.  824. 

FreBCh  (Anausrrs  C),  a  native  of  New  Hampshire, 
was  edoeatad  at  Harvard  College ;  became  a  lawyer  of  H- 
iiaois,  •  law  professor  of  Mq^endrie  College,  and  was  gov- 
ernor of  Illinois  1846-.63.  D.  at  Lebanon,  III.,  Sept  4, 
1884. 

Fraick  (Bkuamih  F.),  b.  in  Richmond,  Va.,  June  8, 
17W ;  reeeived  a  classical  and  legal  edoeation ;  author  of 
poems  and  papers  in  periodieals,  and  beeame  a  plantar  and 
iserehant  or  Ijonisiana>  Published  Biojirapkiea  Amtricnaa 
(182S),  Mimoin  of  SmvMM  FemaU  Wriun  (1827),  Hit- 
Uxrieal  OolUeliotu  o/  Lomtitma  (1846  Mf.),  Hittory  of  tkt 
Iron  TratU  in  tit  V.  S.  (1858),  Hitlorieal  Annalt,  and 
otber  works.  Was  a  liberal  benefactor  of  the  Fisk  Free 
Library  in  New  Orleans,  and  afterwards  removed  to  New 
Tork. 

FreBch  (Mrs.  L.  VinoniiA),  b.  on  the  Eastern  Shore  of  I 
Virginia  in  1830,  was  a  Miss  Skits;  was  educated  in  i 
Pennsylvania,  and  in  1848  became,  with  her  sister,  a  I 
teacher  of  Memphis,  Tenn..  where  she  wrote  much  under  I 
the  name  of  "  L  Ineonnne."     In  1852  she  beoame  connect-  i 


ed  with  the  Sonthem  LadM  Book  ot  New  Orleans.    In  I 


185S  she  waa  married  to  Mr.  J.  H.  French  of  MoMinnville, 
Tenn.,  and  waa  for  a  time  editor  of  the  Cmtadtr,  Atlanta, 
Ga.  Among  her  works  are  Wind  -Wkitptn,  poems  (1858), 
IntaliLn,  a  tragedy,  and  Lcyndi  of  tht  iSoiiM. 

French  (Williaii  HEitRv),  an  American  offleer  and 
general  of  volunteers,  b.  at  Baltimore,  Md.,  Jan.  13, 1815; 
graduated  at  West  Point  July  1, 1837 ;  entered  the  army 
as  second  lieutenant  of  artillery;  served  in  the  Seminole 
war  in  Florida,  and  on  the  Canada  border  during  the  dis- 
turbances 1837-38,  and  on  garrison  duty  till  1847.  During 
the  war  with  Mexico  he  served  on  the  staff  of  Gen.  Pat- 
terson as  assistant  adjutant-general,  and  as  aide  to  Gon. 
Pierce,  being  engaged  at  the  siege  of  Vera  Cms,  the  bat- 
tles of  Controras  and  Chumbusoo,  and  the  capture  of  the 
oity  of  Mexico;  served  against  the  Seminole  Indians  in 
Florida  1850-52,  and  on  garrison  and  firontier  duty  till 
1881,  when  he  was  at  Fort  Duncan,  Tex.,  which  post  he 
abandoned  and  transferred  hia  command  to  Key  Weat, 
Fla.,  where  he  took  command.  Appointed  a  brigadier- 
general  in  Sept.,  1881,  he  served  )n  the  army  of  the  Po- 
tomac during  the  Peninsula  campaign  in  Virginia,  at 
Torktown,  the  battles  of  Fair  Oaks,  Gaines's  Mill,  Peach 
Orchard,  Savage  Station,  Malvern  Hill,  etc. ;  in  the  Mary- 
land campaign  he  waa  engaged  at  the  battle  of  Antio- 
tam  Sept.,  1882;  appointed  a  mi^or-general  of  volun- 
teers Nov.,  1862;  he  served  In  the  Rappahannock  cam- 
paign in  the  battles  of  Fredericksburg,  Dec.,  1862,  and 
Chancellorsville,  May,  1863;  oommanded  8d  army  corps 
from  July,  1863,  to  Hay,  1864,  when  he  was  mustered  out 
of  the  volunteer  service.  For  gallant  and  meritorious  ser- 
vices in  battle  in  Mexico  he  was  brevetted  captain  and 
m^or,  and  for  similar  services  during  the  civil  war  he  re- 
ceived the  aucceaaive  brevets  flrom  lieutenant-oolonel  to 
major-general  U.  8.  A.  Served  on  the  Pacific  coast  from 
1865  to  1872,  in  command  of  2d  Artillery.  Gen.  French 
has  passed  throagh  the  snccsssive  grades  to  that  of  lien- 
tenant-eolonel,  ho  being  at  present  (1875)  lieutenant-oolonel 
of  the  2d  U.  8.  Artillery,  and  in  eommand  at  Fort  MoHenry, 
Md.  Oeoroi  C.  Sihhoxs. 

Freach  Ber'ries,  the  name  given  by  dyers  to  the  dried 
berries  of  various  species  of  AAamntit  or  buckthorn,  which 
are  brought  fh>m  the  Mediterranean  countries,  and  produce 
a  very  bright  but  not  very  permanent  yellow  dye.  They 
are  also  called  Persian  and  Avignon  berries.  (See  Pirsiak 
BaRRiss.) 

French  Broad  Riv'er  rises  in  Henderson  eo.,  N.  C, 
near  the  Blue  Ridge,  flows  N.  W.  into  Tennessee,  receives 
the  Nolicbueky,  turns  8.  W.,  and  joins  the  Holston  (now 
called  Tennessee)  3  miles  above  Knoxville.  There  is  de- 
lightful aecnery  along  its  banks.  It  is  navigable  30  miles  to 
Dandridge  by  steamboats.    It  is  some  200  miles  in  length. 

Frenchlinrf,  post-v.,  cap.  of  Menifeo  co.,  Ky.  It  is 
about  50  miles  E.  of  Lexipgton. 

French  Chalk,  a  variety  of  tale,  the  hydrated  silicate 
of  magnesia. 

French  Creek,  tp.  of  Edwards  eo.,  III.    Pop.  1132. 

French  Creek,  post-tp.  of  Allamakee  co.,  la.    P.  791 . 

French  Creek,  post-lp.  of  Chautauqua  co.,  N.  Y.,  in 
the  south-westernmost  corner  of  the  State.     Pop.  973. 

French  Creek,  post-tp.  of  Meroer  eo..  Pa.    Pop.  999. 

French  Creek,  tp.  of  Venango  eo..  Pa.    Pop.  1330. 

French  Horn,  a  metallic  wind  instrument,  consisting 
of  a  tube  which  is  nsnally  convoluted,  so  as  to  make  it  more 
portable.  It  inereaaea  in  diameter  fW>m  the  mouth-piece 
to  the  bell  or  flaring  open  extremity.  It  ia  provided  with 
aevoral  longer  or  shorter  month-pieces,  by  means  of  which 
the  key  ia  varied,  and  the  whole  ia  provided  with  valves 
and  keys. 

French  Lake,  tp.  of  Wright  co.,  Minn.    Pop.  221. 

French  Lan'gnage  and  Lit'eratnre.  The  French, 
like  the  Italian,  Spanish,  and  otber  Romanic  languages,  is 
the  old  popular  Latin  in  a  modem  form.  It  has  been  de- 
veloped in  rranee  ehiefly  through  Celtic  and  Teutonic  influ- 
enees,  oombined  with  those  of  olimate  and  condition. 

CeUie. — Though  the  primitive  language  of  the  country 
waa  the  Celtic,  it  was  almost  entirely  supplanted  by  the 
Latin  in  consequence  of  the  Roman  oonquest.  During  the 
centuries  of  absolute  subjection  to  Rome  the  native  dis- 
tinctiona  were  mostly  lost.  Adopting  the  Roman  customs 
and  laws,  the  people  considered  themselves  Romans.  They 
spoke  only  the  Latin  language,  except  in  a  few  sections 
of  the  country,  where  the  Celtic  retained  its  independence, 
and  where  it  is  spoken  in  a  corrupt  form,  to  some  extent, 
even  at  the  present  day  (particularly  in  Brittany).  Though 
comparatively  few  Celtic  words  were  incorporated  in  the 
new  speech,  yet  the  influence  of  race  and  character  upon 
the  Latin  waa  very  powerful,  and  was  especially  marked  in 
the  pronunciation,  in  the  modifieatioa  of  the  sounds  of 
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oertain  letters,  or  in  the  introdaetioD  of  new  loands,  u  «, 
i,  t  mute,  and  the  liqnidi  I  and  n. 

Tetttonic, — The  Teutonio  ioflnenoe  was  introduoed  chiefly 
in  the  fifth  century,  through  the  inraeion  of  the  country  by 
Tarloui  Qerman  tribes — at  first  by  the  Burgundians  and 
Ooths  in  the  E.  and  S.,  and  subsequently  by  the  Franks  in 
the  N.,  who,  nnder  their  youthful  leader  Clovis,  won  a  de- 
oiiire  riotory  over  the  last  Roman  governor  of  Oaul  in 
A.  n.  486.  The  Qerman  conquerors,  inferior  in  numbers 
and  in  ciriliiation,  gradually  adapted  the  language  of  their 
subjects.  Unable  to  discern  the  delicate  distinctions  of 
sound  which  gave  to  the  Latin  terminations  the  various 
shades  of  signification,  they  were  content  to  learn  one  or 
two  forms  of  a  word,  which  soon  became  the  representa- 
tives of  all.  The  Teutonic  inflneooe  was  therefore  marked 
not  so^mneh  by  the  number  of  new  words  introduced  into 
the  vocabulary  (about  450,  relating  to  war,  hunting,  and 
the  feudal  relations),  as  by  the  modification  of  the  form  of 
the  Latin  words  by  abbreviation,  the  loss  of  terminations, 
the  oontraotioo  of  syllat>les,  etc. 

RommKt. — This  modification  of  .  the  spoken  Latin  had 
been  going  on  insensibly  nearly  400  years,  when  the  faot 
seems  to  have  been  recognised  that  the  language  of  the 
people  was  qqite  distinct  from  the  written  Latin  which  was 
used  in  churches,  convents,  and  courts  of  justice.  There- 
fore, by  a  decree  of  the  Council  at  Tours  in  a.  d.  813,  the 
bishops  were  directed  to  translate  their  sermons  into  Ro- 
mance (Boman),  the  modified  Latin,  the  popular  speech. 
The  Frank  kings  and  their  principal  followers,  who  had 
continued  to  use  the  German,  were  subsequently  obliged  to 
adopt  the  Romance,  and  after  the  final  division  of  Charle- 
magne's empire  German  was  restricted  to  Germany  and  the 
eastern  section  of  Gaul.  With  the  exception  of  a  fragment 
of  a  glossary  {Gtomt  de  Eeickenau)  written  about  A.  D. 
768,  the  oldest  known  documents  of  the  Romance  are  the 
oath  of  Louis  the  Qerman  and  that  of  the  army  of  Charles 
the  Bald  taken  at  Strasburg  in  842.  In  tbem  we  have  a 
sort  of  photograph  of  the  language  in  its  transition  state. 
For  two  centuries  the  transformation  went  on  rapidly,  the 
language  rising  to  new  life  as  society  entered  on  its  new 
relations  in  feudalism. 

Laigua  d'Oc  and  Langue  d' Oil.— The  northern  and 
(outhem  sections  of  the  country  being  practically  inde- 

Sendent  of  each  other,  and  characterized  oy  different  con- 
itions,  the  various  dialects  of  each  assumed  a  form  and 
method  of  pronunciation  peculiar  to  itself.  Hence  arose 
in  the  ninth  and  tenth  centuries  the  recognition  of  two 
general  divisions  or  groups  of  dialects,  named,  from  the 
afiirmativo  adverb  in  each,  the  Langue  d^Oc  and  the  Langue 
d'Oil.  The  former,  in  which  the  Teutonio  infinence  was 
less  marked,  was  spoken  in  the  entire  section  S.  of  the  river 
Loire.  It  became  more  and  more  distinct  from  the  latter, 
and  developed  rapidly  under  the  favoring  circumstances 
of  climate,  condition,  and  culture  till  in  the  eleventh  cen- 
tury it  began  to  be  employed  in  Provenfal  poetry.  For 
the  next  200  years  its  harmonious  musical  oharaetor,  as 
displayed  in  the  songs  of  the  Troubadours,  which  were 
sung  in  all  the  principal  courts  of  Europe,  rendered  it 
extremely  and  almost  universally  popular.  This  popularity 
declined  in  the  latter  part  of  the  tnirteenth  century,  and 
in  consequence  of  the  political  subjugation  of  the  people 
the  language  soon  came  to  be  regarded  only  as  a  dialect  or 

gatois,  which  is  still  spoken  in  some  of  the  departments  of 
onthern  Franoe,  The  Lmtgut  d'Oil  was  spoken  in  the 
provinces  of  the  N.  and  E.  It  was  considerably  modified 
oy  the  Normans,  who  made  conquests  and  settlements 
under  RoUo  the  Dsne  in  912.  Adopting  the  language  of 
the  country,  they  introduced  a  few  new  torms  relating 
particularly  to  the  sea,  and  quickened  it  with  new  life  by 
Kindling  a  lively  imagination  with  the  mythology  of  the 
Danes,  the  wonderful  stories  of  dwarfs  and  giants,  of  genii 
and  fairies.  This  language  was  not  uniform,  like  that  of 
the  S.,  but  existed  as  distinct  dialects,  with  some  litera- 
ture, particularly  in  the  independent  provinces  of  Nor- 
mandy, Pieardy,  Burgundy,  and  the  Isle  of  Franoe.  The 
dialect  of  the  latter,  occupying  a  central  position,  modified 
somewhat  by  the  other  three,  soon  took  the  pre-eminence, 
owing  to  the  political  supremacy  of  Paris.  As  the 
monarchy  supplanted  the  feudal  hierarchy,  and  Paris  be- 
oame  the  capital  not  of  the  Isle  of  France  alone,  but  of 
the  other  provinces,  its  language  was  also  gradually  adopted 
by  writers  in  all  sections  of  the  country,  and  the  other 
dialects  sank  to  the  condition  of  patois,  traces  of  which 
still  exist  in  the  common  speech  of  the  uneducated.  Though 
recognised  as  the  French  language  probably  as  early  as  the 
eleventh  century,  it  did  not  become  widely  known  in  Europe 
till  afler  the  conquest  of  Constantinople  (1204).  It  then 
gained  greatpopularity,  and  was  employed  by  several  foreign 
writers.  In  it  Dante's  teacher,  Brunetto  Latini,  wrote  his 
TVetor,  giving  as  one  reason,  "perche  la  parlatnra  francesca 
e  piA  diiettevole  S  piil  comuna  che  tatti  li  altri  lingnaggi." 


Old  Frenek. — During  the  twelfth,  thirteenth,  and  early 
part  of  the  fourteenth  centuries  the  language  existed  in  a 
form  now  called  Old  French,  which  was  intermediate  be- 
tween the  synthetic  Latin  and  the  analytic  French.  It 
retained  two  forms  of  case,  the  nominative  and  aocusative, 
the  latter  representing  all  shades  of  the  objective  idea. 
Following  the  Latin  usage,  the  letter  «  was  the  sign  of  tho 
subject  in  the  singular  and  of  the  object  in  the  plural 
number, 

JBxampU,     Singviar.  JHural. 

Subject,      amU,  nrnn;    ami,  mxtr. 
Object,       ami,  mw;       amis,  micrv. 

After  the  fourteenth  century  these  distinctions  of  ease 
were  lost,  and  the  objective  form  alone  was  used  in  each 
number.  Many  other  Latin  forms  also  disappeared,  and 
the  language  began  to  assume  those  characteristics  which 
are  peculiar  to  modem  French.  During  these  eentnries 
(twelfth  to  fifteenth)  many  Qreck  and  some  Oriental  words 
were  introduced,  particularly  in  writings  on  philosophy 
and  medicine.  But  all  learned  and  scientific  terms  ad- 
mitted later  than  the  eleventh  century  do  not  generally 
conform  strictly  to  the  laws  of  formation  which  obtain  in 
the  Old  French. 

Modern  French. — With  the  fifteenth  century  commenced 
the  formation  of  the  classic  and  mAdem  French.  Very 
marked  changes  were  effected  in  grammatical  forms,  in 
orthography,  and  in  syntax.  The  language  became  more 
analytic.  It  was  more  simple  and  less  like  the  Latin.  In 
the  sixteenth  century  the  Italian  inflnenoe  was  quite  marked, 
and  many  Italian  and  some  Spanish  words  were  introduced. 
These  additions  were  richer  in  simple  and  comic  than  in 
noble  and  serious  terms. 

During  the  previous  centuries  of  formation  and  growth 
the  French  had  been  generally  regarded  as  suited  only  to 
the  common  people,  while  the  Latin  was  employed  at  court 
and  by  the  educated  clnsBes  generally,  both  m  conversation 
and  in  literature.  But  with  the  accession  of  Francis  I. 
(1515)  a  very  decided  improvement  was  effected.  He 
adopted  the  French  at  court,  prohibited  the  use  of  Latin 
at  the  public  tribunals,  and  by  royal  decree  recognised  the 
French  as  the  national  language.  Thenceforth  it  received 
the  attention  of  the  great  and  learned.  The  transformation 
which  had  been  wrought  in  the  fouHecnth  and  fifteenth 
centuries  had  caused  the  old  literature  to  be  neglected  and 
forgotten,  and  had  thus  left  the  language  exposed  to  greater 
modification  through  foreign  infinence.  But  Marot  and 
Malberbe,  Amyot  and  Montaigne,  did  much  to  increase  its 
vigor,  to  purify  and  enrich  its  form.  Rabelais  gave  it  sup- 
pleness and  vivacity,  Calvin  firmness  and  precision.  The 
French  Academy  exerted  its  authority,  and  under  its  aus- 
pices, aided  by  the  pens  of  Voitnre  and  Balsae,  Comeille 
and  Descartes,  the  rules  and  standards  of  pure  French  be- 
came established.  This  language,  forcible  and  elegant  in 
Pascal,  copious  and  firee  in  La  Bruyire,  harmonious  and 
noble  in  F^nelon,  majestic  and  sublime  in  Bossuet,  reached 
its  maturity  and  comparative  perfection  in  the  latter  half 
of  the  seventeenth  century.  In  the  eighteenth  century, 
though  considered  fixed  in  regard  to  eorrectnoss  of  fbrm 
and  perfection  of  style,  the  language  gained  somewhat  in 
copiousness  and  variety.  Under  the  fiery  trials  and  terri- 
ble struggles  of  the  Revolution  it  fonnd  new  energy  of  ex- 
pression, while  during  the  present  century  a  large  number 
of  words  have  been  introduced  from  England,  Qermany, 
and  other  sonrees.  There  have  also  been  some  modifica- 
tions of  orthography,  but  the  structure  of  the  sentenoe,  the 
syntax,  the  general  form  and  character  of  the  language, 
have  remained  unchanged. 

Orammatical  Chatiga. — Like  the  other  Romanio  lan- 
guages, the  French  has  lost  the  Latin  system  of  declension, 
and  supplied  its  place  by  the  use  of  prepositions.  The 
article  has  been  introduced  (derived  from  the  demonstra- 
tive pronoun  ille,  ilium,  etc.).  With  three  exceptions,  com- 
parison is  expressed  by  tho  adverbs  plue  and  moi'ns  (PLtrs 
and  Hiircg),  followed  by  the  conjunction  gne  (<tnAM).  In  the 
conjugation  of  verbs  new  compound  tenses  have  been  added, 
some  personal  endings  have  been  dropped,  the  passive  voice 
has  been  lost,  and  its  plaee  snpplied  by  the  past  partieiple, 
combined  with  the  forms  of  the  verb  ftrt  (esse).  In  plaee 
of  the  Latin  adverbial  endings  ■  and  tsr,  we  find  a  new 
form,  the  Latin  ablative  iibmtc,  as  liiirirement  (iihobra 
■BUTE),  with  a  sincere  mind  (or  manner),  sineerely. 

Change!  of  Form. — Tho  form  of  the  Latin  has  undergone 
more  striking  changes  in  French  than  in  any  other  Romanic 
language,  owing  to  a  more  marked  difierenoe  in  climate, 
race,  and  primitive  idiom.  The  Latin  word  is  uniformly 
abbreviated,  but  its  radical  element  is  generally  preserved. 
These  ohanges,  through  a  tendency  to  secure  greater  ease  in 
pronunciation  by  assimilating,  softening,  adding,  omitting, 
and  transposing  letters,  have  been  brought  about  by  a 
gradual  process  of  transition,  extending  a  thousand  years 
through  Merovingian  Latin  and  Old  French  to  its  modern 
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form;  u  (L.)  adbipars,  (M.  L.)  abripark,  (M.L.)  arri- 
BARR,  (F.)  orriver/  (L.)  tdrrarb,  (0.  F.)  lorner,  (0.  F.) 
tmvr,  (F.)  treuvtrf  (L.)  bpatdla,  (M.  L.)  ispatdla,  bipat- 
ni.A,  (0.  F.)  —poUa,  ttpalU,  etpanU,  (P.)  tpante;  tbe  lut 
upearing  for  the  first  Ume  oSeisIly  in  the  3d  ed.  of  the 
Ditliatumin  d«  FAeaiUmi*  in  1740. 

Atetnl. — The  Moented  syllable  of  the  Latin  ii  nniformly 
the  la(t  effeotive  syllable  of  the  French  word.  Tbe  excep- 
tions are  "  learned  words  "  of  modern  introdnotion,  Bz- 
araples,  articoldv,  article;  hortalbv,  morttlf  SBDITIOHCK, 
tfditio*;  r»KelVtH,/rlle,/ragiU. 

Vottel*. — ^All  Towels,  which  follow  tbe  aocent  in  Latin, 
disappear  in  French,  or  pass  into  the  mnte  e,-  as  cahtarb, 
tliaxter;  horah,  kemrt;  tabolah,  tabU;  tirtutbh,  mrtii. 
When  two  or  more  syllables  precede  the  ascent,  the  nearest, 
if  short,  generally  disappears ;  otherwise,  the  vowels  are 
retained,  though  sometimes  changed ;  as  xonitatbh,  bonU; 
TBSTAHRKTITX,  totamtHt;  VESTinBiTruif,  vttement.  The  ac- 
cented Latin  rowels  qnite  uniformly  nndorgo  the  following 
changes :  (a)  when  short,  they  pass  into  diphthongs,  a,  b, 
1,0,  n  becoming  respectively  ai  (or  «),  i>,  oi,  eu,  on,  as  aho, 
aim»;  PBRnv,  fier;  ifiORUV,  iioir;  ifOVEH,  n«u/;  LnpuH, 
loup;  (6)  when  long  by  nature  or  increment,  A,  B,  o  become 
c  (le  or  ai),  oi  (ori),  en;  bnt  I  and  n  remain  unchanged; 
as  XAScrv,  ita;  lbsbu,  loi;  80LDK,  teiil;  ahicch,  ami; 
itDRaii,  mar;  (e)  when  long  by  position,  i  and  c  become  e 
and  o«  (or  o),  while  A,  B,  o  remain  unchanged ;  as  riRMOV, 
ftrme;  traDCX,  nurd;  arborbx,  arbre;  TBRRAV,  ttrn; 
OORPCS,  eorpt. 

Ooxtotiatitt. — The  permutation  of  consonants  is  limited 
to  those  of  the  tame  class  or  group  (as  labials,  liquids,  etc.), 
tbe  strong  passing  to  the  weak,  and  the  weaic  interchange- 
able. Thus  B  and  v  are  interchangeable,  but  never  become 
p,  though  p  may  become  b  or  r,  while  p  and  v  both  may 
beeome/y  as  habbrr,  avoir;  verveckx,  bnbit;  ddplitv, 
doittle;  RIPAH,  rive;  CAPUT,  eke/;  vicBX,  /oix.  L  and  R 
are  interchangeable,  u  becomes  n,  and  ir  may  become  I  or  r; 
na  ALTARE,  antel;  ULVVIC,  orme;  rev,  rien;  ORDIlfRV,  ordre. 
t  and  D  are  interchangeable,  and  t  may  become  i;  as  ruirc, 
done;  VIRIDKM,  vert;  RATioxEir,  raieon.  C  sometimes  be- 
eomes  <  or  x;  when  initial  before  A,  eh;  and  when  followed 
by  T,  it  forms,  like  i,  a  diphthong  with  the  preceding  rowel ; 
■a  PLACBRR, 7><auir;  vocEic,vatx;  CAXPUU,  ekamp;  FACTUX, 
fait.  O  and  Di  become^;  as  OAonRRR,  yoniV;  nivR-nrv, 
/oar.  Q  (or  Qc)  may  become  e;  as  quarb,  ear;  quhtqub, 
eing.  There  are  some  exceptions  to  the  general  phonetic 
laws,  bnt  they  are  mostly  due  to  early  corruptions  in  the 
popular  Latin  or  to  some  accidental  causes  not  fully  under- 
stood. 

C&arae(crtt({et. — The  chief  oharacteristics  of  the  French 
language  are  precision  and  perspicuity :  "  What  is  not  clear 
is  not  French."  Hence  its  almost  uniform  use  in  diplomacy 
since  it  was  first  employed  at  the  conferences  of  Nimegnen 
■B  1678.  For  the  last  200  years  it  has  to  a  great  extent 
taken  the  plaee  of  the  Latin  as  the  language  of  intereom- 
munication  among  scholars  and  scientific  men.  As  the  ex- 
ponent of  the  character,  habits,  and  tastes  of  those  who 
nave  formed  it,  the  language  reveals  a  nation  remarkable 
for  vivacity,  sociability,  business  capacities,  and  scientifle 
attainments. 

LrrBBATBRE. — French  literatnreundonbtedly  commenced 
in  the  eleventh  century,  bnt  no  existing  works  have  a  date 
prior  to  the  twelfth  century.  The  earliest  composers,  called 
Trouvires,  were  generally  men  of  little  education.  Having 
BO  acquaintance  with  the  literature  of  Rome  or  Qreeoe, 
they  sung  in  an  original  artless  style  the  aentimonts  and 
noble  deeds  of  Christian  and  feudal  heroes.  As  the  poetry 
developed  under  the  hands  of  the  monks  and  others  with 
the  advance  of  learning,  it  assumed  a  narrative  or  epic 
form,  depicting  the  serious  and  thoughtful  character  of  the 
people,  in  striking  contrast  with  the  lyric  poetry  of  the 
Troubadours  in  the  South,  which  was  lively  and  emotional. 

Ckatuoiu  de  Oeetee. — Among  the  early  poems  of  the 
Trourdres  wore  the  Chaneotu  de  Oettee — songs  celebrating 
the  most  illustrious  deeds  of  noble  warriors.  These  have 
been  grouped  in  three  cycles,  the  first  relating  to  Charle- 
magne and  his  paladins ;  the  second,  to  King  Arthur  and 
tbe  Knights  of  tbe  Round  Table:  the  third,  to  Alexander 
and  the  heroes  of  ancient  time.  Of  the  first  cycle,  the  ear- 
liest and  most  important  is  the  Chaiuon  de  Roland,  which 
describes,  in  about  4000  verses,  the.  betrayal  and  defeat  of 
Koland  and  his  braves  in  the  valley  of  Ronceveaux,  and 
tbe  vengeance  which  was  inflicted  upon  the  victors  by 
Charlemagne.  In  this  poem  tbe  emperor  is  always  tri- 
nmphant  and  invincible,  but  in  later  poems  he  is  repre- 
sented as  weak  and  cowardly  in  action,  though  bold  in 
words,  indicating  the  decline  of  royalty  and  the  increasing 
power  and  popularity  of  feudalism.  These  historico-le- 
gendary  poems  were  written  in  verses  of  ten  syllables  each, 
arranged  in  monorhyme  stanzas  of  unequal  length.  The 
^cle  of  Artbnr  was  founded  upon  Celtic  legends,  and  was 


written  in  verse*  of  eight  syllables.  The  principal  poems 
were  those  of  Merlin,  "  the  enchanter,"  of  Lancelot  of  the 
Lake,  of  Perceval,  and  the  search  of  the  Holy  Graal.  The 
Jtoman  tie  Brut  (1155)  was  a  fabulous  history  of  the  kings 
of  Britain  from  the  capture  of  Troy  to  689  A.  D.     It  was 

fnrtly  a  translation  of  an  earlier  work,  and  was  written 
n  verse  by  Robert  Wace,  who  wrote  also  the  Roman  de 
Ron,  a  long  history  of  the  dukes  of  Normandy.  In  the 
third  cycle  the  heroes  of  Greece  bear  the  impress  of  tbe 
character,  habits,  %nd  obivalrio  sentiments  of  the  Middle 
Ages.  The  principal  poem.  Alexandre  le  Orand,-wss  writ- 
ten in  verses  of  twelve  syllables  (hence  the  name  "  Alex- 
andrine verse  "). 

The  Fabliaux  were  short  poetical  tales — some  moral, 
most  satirical  and  witty,  presenting  the  comic  side  of  life 
and  character.  They  wore  numerous  and  popular,  and 
form  an  important  part  of  the  early  literature.  Though 
mostly  anonymous,  tne  names  of  several  poets  who  hare 
rendered  them  in  verse  are  known,  of  whom  one  of  the 
ablest  was  Rutebeuf. 

Allegorical  and  Didactic  Poem$, — Among  the  most  noted 
productions  of  the  feudal  period  were  the  Roman  de  Rtnard 
and  the  Soman  de  la  Rote.  Both  works  were  remarkably 
popalar,  and  foretokened  the  decline  of  feudalism.  They 
were  a  satire  on  the  age  in  which  might  prevailed  over 
right,  and  cunning  and  fraud  supplanted  bravery  and  in- 
tegrity. Tbe  former  existed  in  several  brunches,  forming 
"more  than  80,000  verses."  The  characters  were  all  ani- 
mals, but  the  tricks  by  which  the  fox  beguiles  and  dupes 
his  enemy  and  riotim,  the  wolf,  together  with  characteristic 
moral  allusions,  give  a  rivid  picture  of  the  spirit  and  tend- 
ency of  those  times  in  regard  to  the  institutions  then  ex- 
isting. The  Koman  de  la  Rote,  a  learned  but  somewhat 
tedious  poem  (of  more  than  22,000  verses),  was  written, 
with  an  interval  of  forty  years,  by  Quillaume  dc  Lorris  (d. 
about  1260)  and  Jehan  de  Menng  (d.  near  1320).  Under 
the  figure  of  a  dream  the  former  produced  an  allegory  of 
love — ^the  latter  a  "  sort  of  encyclopsedia." 

Lyric  Poetry. — The  earliest  lyric  poet  of  any  note  was  Count 
Thibaut  of  Champagne  (1201-53),  who  imitated  the  Trouba- 
dours, but  relieved  their  monotony  by  the  introduction  of 
Northern  vigor  and  wit.  Basselin  (d.  about  1418)  wrote 
comic  songs  celebrating  the  praises  of  wine.  Charles  of 
Orleans,  a  royal  poet  (1391-1463),  sang  in  beautiful  verses 
the  praises  of  chivalry  m  it  shone  in  its  bright  glory  before 
disappearing  on  the  rise  of  new  manners  at  the  dawn  of 
modern  civiliiation.  Villon,  the  type  of  the  Parisian  popu- 
lace of  bis  time,  with  all  its  beauties  and  deformities,  was  a 
bad  man  but  an  excellent  poet.  His  chief  work,  Le  Srand 
Tettammt,  in  connection  with  the  pathos  and  beauty  of 
many  minor  pieces,  secured  for  him,  in  the  opinion  cf  Boi- 
leau,  the  first  place  among  the  old  French  poets. 

Hiitory. — Tne  first  important  work  in  prose  literntnre 
was  the  Hietoire  de  la  eonqvite  de  Con»tantinoj>le,  by  Villo- 
bardouin  (about  1167-1213).  It  was  a  simple  story  of 
events  described  by  a  man  who  participated  in  them,  and 
who  simply  related  what  he  hod  seen  and  heard.  In  the 
Memoiret  (a  life  of  Saint  Louis),  Sire  de  Joinville  (1223- 
1317),  the  model  of  the  feudal  baron,  delineates  with  more 
freedom  his  own  personal  impressions,  as  well  as  the  life 
of  "  the  most  pious  king  "  and  the  exploits  of  the  last  Cru- 
sade. Froissart  (1337-1410)  gives  in  nis  CTroiiijiiM  a  vivid 
picture  of  chivalry  in  its  grandeur  and  in  its  decline.  This 
Herodotns  of  his  age,  a  faithful  searoher  after  truth  and  an 
artless  story-teller,  travelled  over  Kurope,  and  daily  regis- 
tered what  he  saw  and  heard.  His  descriptions  are  some- 
times Homeric,  but  his  history  reveals  an  utter  lack  of 
unity  and  a  strange  complication  of  chronology.  With 
Commines  (1445-1509)  we  see  the  dawn  of  history  in  its 
modern  and  philosophical  sense.  In  his  Mfmoiret  (a  his- 
tory of  Louis  XI.  and  Charles  VIII.)  he  presents  not  mere 
chronicles,  but  the  causes  of  events  and  their  results.  A  de- 
picter  of  character,  he  manifested  also  a  political  wisdom 
far  in  advance  of  his  age.  In  this  connection  should  be 
noticed  also  Christine  de  Pisan  (1363-1420),  considered  a 
Cicero  in  eloqnenee,  a  Cato  in  wisdom ;  Alain  Chartier 
(1386-1458),  "father  of  French  eloquence,"  author  of 
Qundriloge  Fncectif,  a  work  remarkable  for  political  influ- 
ence and  literary  beauty;  and  Jean  Oerson  (1363-1429), 
whose  claims  to  the  authorship  of  the  Imitation  of  Chritt 
are  by  many  considered  superior  to  those  of  Thomns  i, 
Kcmpis. 

Drama. — The  early  dramatic  writings  {mytt^ret)  bore  a 
religions  character.  The  subjects  were  biblical,  and  the 
actors  and  scenery  were  connected  with  the  Church.  The 
first  company,  organised  in  1402,  called  "  La  FrntemitS  de 
la  Passion,"  represented  the  entire  life  of  Christ  in  a  mys- 
tery-play consisting  of  67,000  verses,  employing  eighty-six 
actors,  and  occupying  several  weeks  in  the  representation. 
Not  long  after,  a  company  of  lawyers'  clerks  (La  Basoche) 
began  to  represent  the  moralitieB,  allegorical  subjects.  From 
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their  seenlu  proCwiioD  being  nnder  len  reitraiat,  they 
represented  fareee  and  amneing  acenea  from  common  life, 
and  tliua  originated  modem  comedj.  A  third  oompany, 
whoae  aole  objeot  waa  fun  and  ridioule,  carried  their  plAya 
to  snoh  an  extreme  of  peraonal  aatire,  lioenae,  and  abnae 
that  all  their  dramatic  repreaentationa  were  prohibited 
under  aevere  penalties  in  1640. 

The  early  literature  waa  in  ita  moat  flonriahing  condition 
in  the  thirteenth  century.  Ita  glory  and  inflnence  were 
not  limited  to  France,  bnt  extended  thronghont  Catholic 
and  feudal  Sarope.  French  worlts  were  everywhere  read, 
translated,  and  imitated;  and  their  influenoe  may  still  be 
traced  in  the  literature  of  Italy,  Spain,  England,  and  Ger- 
many. In  the  fourteenth  and  fifteenth  centuries  the  insti- 
totiona  of  the  oonntry  were  changing — the  ideas  of  the 
people,  and  even  their  language,  undergoing  modifications. 
In  this  transition  from  the  old  which  was  declining  to  the 
new  which  waa  forming  there  was  not  farorable  field  for 
literature,  and  only  a  few  works  were  produced  worthy  of 
notice. 

The  Rmtaimanet. — While  Franoe  had  thus  lost  her  lit- 
erary pre-eminence,  Italy  and  Spain  had  entered  upon  a 
brilliant  career  under  the  iufluenoes  which  followed  the 
rerival  of  ancient  art  and  learning,  the  study  of  the  Oreek 
and  Roman  olassioa.  The  literature  of  thoae  countries,  re- 
acting upon  that  of  France,  opened  a  new  period  in  Frenoh 
literature,  the  Renaissance  of  the  sixteenth  century.  Some 
writers  like  Ronsard  (1524-85),  and  Dn  Bellay  (1624-80), 
chief  of  the  "  Pleiad,"  strove  to  give  the  native  speech  a 
classic  form  and  character  by  too  closely  imitating  the 
Italian  style,  introducing  new  forms  from  the  Latin,  and 
even  adopting  Qreek  and  Roman  customs.  Thia  tendency 
to  a  style  that  was  unnatural  waa  somewhat  oounteraoted 
by  the  writings  of  Marot  (1495-1644),  the  leading  poet  of 
the  century.  He  endeavored  to  enrieh  and  purify  the 
popular  dialect — to  bring  it  and  the  language  of  scholars 
into  one  harmonious  idiom.  His  translation  of  the  Psalifls 
has  been  highly  esteemed  by  the  French  Protestants,  while 
his  aecnlar  pieces— odes,  epigrams,  epistles,  and  fables — 
are  characterised  by  a  lively  humor  and  elegance' of  ex- 
pression. Amyot  (1613-93)  exerted  a  similar  influence  in 
prose  by  the  pure  and  claaaic  style  of  his  translations,  espe- 
cially of  Plutarch.  The  best  history  of  the  times  waa  writ- 
ten in  Latin  by  De  Thou  (1563-1617).  Brantfime  (1627- 
1614)  and  others  wrote  valuable  Miinoirtt.  The  Heptami- 
ron  of  Margaret  of  Navarre  (14U2-1549)  and  the  NoucMa 
of  I)esp6Tiers  (d.  1544)  took  the  place  of  the  old  fablianx 
in  popular  esteem.  Bodin  (1530-96)  gained  a  great  repu- 
tation by  his  treatise  Dt  la  Bfpubliqnt,  but  the  moat  Im- 
portant work  in  politics  was  the  celebrated  Satire  Minippft, 
This  century  waa  especially  an  age  of  inquiry  and  discus- 
sion. The  dogmas  and  customs  of  the  preceding  age  were 
criticised,  and  new  systems,  intellectual,  social,  and  re- 
ligious, were  proposed.  Ralielaia  (1483-1563),  "  the  great 
Jester  of  France,"  in  his  Fie  de  ffargantaa  <t  dt  Pantajrnel, 
satirised  almost  everything  his  age  accepted  in  a  style  that 
waa  coarse,  licentious,  and  profane,  though  inspired  per- 
haps with  a  true  spirit  of  reform.  Montaigne  (1633-92) 
in  his  Bttait  became  the  founder  of  a  new  branch  of  litera- 
ture. He  atud'.ed  man  himself,  and  sought  to  answer  the 
question  Que  taii-Je  f  His  work  is  interesting  and  instruc- 
tive, bnt  his  philosophy  has  a  skeptical  tendency.  Calvin 
(1509-64)  as  a  Reformer  brought  the  disconnected  doctrines 
of  the  Protestants  into  a  complete  system.  His  /nttituti'on 
d*  la  religioH  Chrftienne  and  his  wonderful  influence  in  that 
age  seonrad  for  him  the  title  of  "  one  of  the  fathers  of  the 
French  langnnge." 

At  the  beginning  of  the  seventeenth  century,  Malherbe 
(1566-1628),  "the  tyrant  of  words  and  ayllablea,"  the 
creator  of  a  new  taste  in  literature,  wrote  poetry  more  re- 
markable for  beauty  of  language  and  grace  of  expression 
than  for  originality  of  thbughL  Hia  rival,  Regnier  (1573- 
1613),  gained  quite  a  reputation  as  a  satirist.  The  Ltttra 
of  Baliaa  (1588-1654)  and  Voiture  (1698-1648)  were  val- 
uable as  the  expression  of  society.  During  the  early  part 
of  this  century  Spanish  inflnence  was  strongly  marked,  bnt 
comparatively  few  works  were  written  worthy  of  special 
notice.  Authors  were  moatly  connected  with  the  literary 
cirole  of  the  HAtel  de  Rambonillet,  or  wrote  under  the 
patronage  of  Richelieu. 

Age  of  Louii  XIV. — The  period  ooenpied  by  the  life  and 
reign  of  Louia  XIV.  (1638-1715)  was  so  remarkable  in 
every  department  of  literature  and  art  as  to  have  secured 
a  place  among  the  great  epochs  of  the  world,  like  that  of 
Pericles  in  Greece  and  of  Augustas  in  Rome.  It  was  ea- 
aentially  a  religious  age.  The  forms  of  religion  were  ob- 
served and  honored,  and  the  literature  was  pervaded  with 
a  Christian  spirit  which  inspired  some  of  ita  noblest  monu- 
ments. At  tile  same  time  the  masterpieces  of  the  Greek  and 
Roman  mind  were  studied  and  imitated,  while  the  ai>aolute 
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trolling  the  moat  important  movementa  of  the  age.  Thau, 
French  literature  again  attained  that  aupremacy  in  Europe 
which  it  bad  held  in  the  twelfth  and  thirteenth  centuries, 
bnt  from  causes  and  merits  which  were  quite  unlike.  In 
the  early  time  it  waa  through  ita  originality,  its  perfect  and 
harmonious  expression  of  the  sentiments,  beliefs,  and  man- 
ners of  that  age ;  in  the  later,  it  was  its  perfect  form,  its 
elegant  style,  and,  soon  after,  tlie  boldness  of  it*  philoso- 
phy, which  gave  it  almost  universal  favor. 

In  Pkiloeophy  the  highest  place  belongs  to  Descartes,  who 
bad  just  drawn  (1637)  the  attention  of  the  world  to  his 
Diteann  de  la  Mftkode,  "  the  first  masterpiece  of  modem 
Frenoh  prose."  Throwing  off  the  shackles  of  routine  and 
of  past  ages,  he  opened  with  wonderful  genius  a  new  field, 
and  developed  a  system  which  was  almost  universally 
adopted  by  the  great  philosophers  of  that  and  the  succeed- 
ing century.  Paacal  followed  with  hia  Lettree  pronneiaUa 
and  Penttee  —  the  former  full  of  vigor,  the  latter  deep,  but 
disconnected  and  incomplete.  Malebranohe  met  with  ex- 
traordinary suooeaa  in  his  Reeherche  de  la  Viriti,  and  aimed 
to  harmonise  philosophy  with  religion  in  his  Mtditationt 
ckritieunee  et  mStaphyeiquee* 

In  Poetry,  Corneille  rose  from  the  intrigues  and  farces 
of  his  contemporaries  to  the  heights  of  the  claasic  drama. 
In  his  Cid,  Oinna,  Let  Horacet,  and  Poiyencte  he  portrayed 
in  elevated  style  the  noblest  elements  of  character  —  love, 
honor,  patriotism,  and  religion  —  and  thus  secured  the  title 
of  Corneille  le  grand,  the  father  of  modem  tragedy.  Close 
beside  him  in  importance  (and  so  close  that  his  countrymen 
have  never  decided  which  was  foremost)  stood  Racine  with 
his  Andromaque,  Phidre,  fyhiginie,  Eether,  and  Athalie, 
portraying  the  more  tender  emotions  of  the  heart.  Inferior 
perhaps  to  Corneille  in  grandeur  of  thought,  he  was  superior 
in  the  beauty  and  elegance  of  his  style.  MoliSre,  a  poet 
and  an  actor,  a  master  in  comedy,  with  no  rival  but  Shak- 
speare,  wrote  a  great  variety  of  plays,  of  which  the  most 
perfect  are  the  Mieanthrope,  Tartuffe,  and  Lee  Femmtt 
*a<Ni»(M,  though  less  humorous  than  L'Avaie,  Le  Bourgoie 
gentilhomme,  and  Le  Malade  imaginaire*  La  Fontaine,  the 
"inimitable,"  produced  a  great  number  o{  fablem,  many  of 
which  form  a  perfect  drama  in  miniature.  Boilean,  the 
severe  critic,  wrote  L' Art  poltique,  also  £))l(res,  iSatirei,  and 
Le  Lntrin — works  characterised  by  practical  eommoa  sense 
and  tending  to  elevate  the  popular  taste. 

Eloquence  was  confined  to  toe  pulpit,  which  alone  offered 
a  free  field  for  oratorical  talent.  There  Bossuet,  Bourda- 
lone,  Massillon,  Flichicr,  and  F6nelon  won  great  honor  by 
their  sermons  and  funeral  orations.  F^nelon  wrote  also 
nnmerous  other  works,  and  rendered  his  name  immortal  by 
producing  the  Aventtiree  de  Tdtmaque,  a  classic  story,  a 
model  of  style  and  of  morals. 

In  Hintory,  Bossuet  wrote  the  Hietoire  dee  variationa 
dee  Eglieee  proteetantee,  a  masterly  polemic  treatise,  and 
the  eloquent  Diecoure  enr  Vhietoire  univereelle.  Fleury  gave 
a  candid  account  of  Christianity  in  his  Hietoire  eeeUeiae- 
tique,  and  Cardinal  de  Rets  described  the  wars  of  the  Fronde 
in  his  Uemoiree.  The  unrivalled  Lettret  of  Madame  de 
84vignC  gave  a  vivid  picture  of  the  court,  of  society,  and 
of  the  times,  while  a  similar  view  was  given  in  another 
manner  by  Mmo.  de  La  Fnyette  in  her  Zaide  and  Princeaee 
de  Clivei — works  remarkable  for  simplicity,  truth,  and  good 
taste. 

In  Morale,  La  Rochefoucauld  wrote  the  Maximee,  which 
are  disconnected,  and  relate  chiefly  to  self-love  as  a  motive 
of  action.  La  Bruydre  in  his  Cnractiree  sought  to  promote 
true  reform  by  separating  what  is  true  and  noble  from  the 
weak  and  vain. 

Belonging  partly  to  this  period  and  also  to  the  succeed- 
ing, Le  Sage  should  be  noticed  for  his  comedies,  the  beat 
of  which  is  Turcaret,  and  for  his  popular  romance  &il  Bla; 
a  true  picture  of  manners.  Fontenelle  established  his  fame 
by  his  Dialogttee  dee  morte  and  Entretieoe  ear  la  plttralilt 
dee  mottdee.  Harmontel  was  beat  known  as  the  author  of 
BHieaire  and  Lee  Ineae,  though  hia  Mimoiree  and  Slfmente 
de  la  littfratnre  are  inatrnctire  and  interesting.  The  Ut- 
moire*  of  SL-Simon  and  the  Hietoire  ancienne  of  Rollin  were 
noted  for  originality  and  good  judgment. 

The  eighteenth  century  preaented  a  striking  contrast  to 
the  preceding  both  in  character  and  literature.  It  was  an 
age  of  skepticism  and  revolt  against  accepted  doctrines  and 
established  usages.  Writers,  occupied  with  social  and  po- 
litical reforms,  neglected  poetry,  and  sought  the  practical 
rather  than  the  ideal.  In  this  ago  Toltaire  was  chief,  ex»'- 
otsing  a  controlling  influence  upon  the  thought  of  his  time, 
not  only  in  France  but  in  all  Europe.  A  voluminous  rather 
than  a  profound  writer,  he  worked  in  almost  every  depart- 
ment of  literature.  His  best  works  are  the  Benriade,  an 
epic  poem,  Hietoire  de  Charlee  XII.,  Beeai  enr  tee  mctura 
et  Ceeprit  dee  natiotu,  and  Siicle  de  Jjonie  XIV.  Montes- 
quieu wrote  the  Lettree  Pereanee,  sparkling  with  wit  and 
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tewi  and  automa  of  aooiety,  vera  made  the  obJeoU  of  tho 
Saeet  pleauiitry.  But  genius  rather  than  wit  wai  diaplayed 
in  his  CoHndiratiotu  ntr  la  grandeur  et  la  dfeadmea  dtt 
Bomaint,  a  worlc  of  sonnd  logic,  of  profound  and  oompre- 
henalTS  thought.  His  Etprit  da  lot;  which  is  said  to  haro 
restored  the  lost  charters  of  the  human  race,  exerted  a  wide 

{>olittoal  influence.  J.  J.  Rousseau  assumed  the  r£le  of  re- 
brmer.    Though  acting  the  part  of  a  cynic  rather  than  a 

Christian  moralist,  be  adranood  now  and  valuable  ideas  on 

education  in  L'Smile,  and  in  his  Cotitrat  tocial  propounded 
political  theories  on  the  rights  of  man  which  produced  their 
ftruit  in  the  Rerolution  of  1789.  His  NouwlU  ffdoUe,  a 
romance  of  the  passions,  contains  some  grand  descriptions, 
but  is  often  exaggerated  in  style  and  false  in  theory.    His 

Con/euioiit,  interesting  though  sad,  reveal  an  immoral  life 
and  an  unsound  philosophy.  But  all  his  works  are  remark- 
able for  eloquence,  for  brilliancy  of  stylo,  and  for  individ- 
uality of  thought.  BuSon  in  his  Siitoire  naturelle  under- 
took to  desoribe  the  univeme  in  its  full  extent  and  in  detail. 
He  rodaoed  disconnected  facts  to  a  system,  and  formed  a 
Micnoe  which,  with  some  modifications,  is  still  received. 
His  style  is  beautiful  and  grand.  In  some  of  his  doacrip- 
tions  of  the  greatness  and  littleness  of  man  and  nature  his 
language  is  sublime.  After  these  four  leaders  may  be  notioed 
Bemardin  de  St-Pierrp,  a  great  lover  of  nature  and  virtue, 
who  unfolded  in  his  Etuda  de  la  Natvre  and  Barmoniee 
the  laws  of  the  world  under  a  paternal  watchful  Providence, 
and  wrote  Panl  et  Yxrginie,  a  literary  gem  in  style  and 
sentiment ;  Andr6  Chinier,  lover  of  antique  genius,  reveal- 
ing ita  modest  beauties  in  more  modem  style ;  Delille,  cele- 
brated for  bia  translations;  Mirabean,  whose  orations  were 
of  remarkable  force  and  power;  Beanmarohaia,  who  dia- 
pUyed  the  talent  of  a  satirist,  moralist,  and  eomio  writer 
m  bis  Mfmoiree,  Le  Barbier  de  Senile,  and  Le  mariage  de 
Figaro;  La  Harpe,  the  critic  and  dramatist;  Lebrun,  the 
lyric  poet ;  Condilloc,  the  metaphysioian ;  and  Diderot,  the 
matenaliat,  a  prolific  writer  on  all  subjects,  and  author,  in 
eonnectioa  with  D'Alembert,  of  the  famous  Encyelopidie. 
HelvetiuB  in  his  work  De  FBeprit,  Baron  d'Holbach  in  his 
Sgeiime  d»  la  Nature,  and  Lamettrie  in  his  L'homme  Ma- 
ciiiie,  all  manifested  a  spirit  extremely  hostile  to  religion. 

In  the  nineteenth  century  literature  assumed  a  new — or 
it  least  a  gte^tlj  modified — form,  corresponding  to  the  new 
political  and  social  condition  under  which  it  flourished.  The 
influence  of  English  and  German  literature  was  also  mani- 
fest in  a  style  more  free  and  vigorous.  The  olassio  models 
of  the  seventeenth  century  wore  set  aside,  and  new  models 
created,  drawn  from  nature  and  from  man  emancipated  and 
animated  with  real  Christian  sentiment.  The  principles 
which  had  been  shaken  in  the  preceding  age  were  re-estab- 
lished on  a  new  basis.  Chief  in  this  literary  reform  was 
Chateaubriand.  Rejecting  the  impiety  of  Voltaire,  purify- 
ing the  principles  of  Rousseau,  he  sought  in  his  Ginie  dv 
Ckrirtianieme  to  bring  men  back  to  faith  by  portraying  the 
beneflts  of  Christianity  with  such  a  wealth  of  brilliant  im- 
agery and  poetic  beauty  as  to  win  affection,  while  his  Sfar- 
hfrei  revealed  the  superiority  of  Christian  to  pagan  morals 
and  life.  Scarcely  less  was  the  influence  exerted  by  Mad- 
ame de  Stael  with  her  popular  romance  Corinne  and  her 
philosophical  treatise  De  rAllemagne,  revealing  the  forms 
of  German  thought  and  manners,  and  inspiring  love  for  all 
that  is  beautifnl  and  good. 

Xomantieiete. — During  the  Restoration  the  literary  re- 
form reached  its  extreme  development  in  romanticiem,  the 
eomplete  emancipation  of  literature  from  conventional 
rules — the  recognition  of  that  which  is  beautiful  in  itself, 
without  regard  to  the  usages  and  models  of  the  past. 
Among  the  most  prominent  in  this  movement  were  Viator 
Hugo  and  Alexandre  Dumas,  who,  after  a  severe  struggle 
with  the  classicists,  secured  the  acceptance  of  such  worka 
ai  Bfemani,  Marion  Delorme,  and  Henri  III,,  in  which 
may  be  traced  the  influence  of  Shakapeare  and  Sohiller, 
though  the  imitation  was  by  no  meana  a  true  reaemblanoe. 
They  were  assisted  in  this  work  by  Alfred  de  Vigny,  author 
of  Ciiiq-Mnrt,  Alfred  de  Musset,  the  humorist,  and  the  bro- 
thers Deachampa.  As  lyric  poets  those  authors  prodnoed 
worka  more  rich  and  varied  than  the  lyric  poetry  of  France 
could  previonaly  boast;  but,  giving  unlimited  away  to  in- 
stinct and  fancy,  they  sometimes  degenerated  into  license, 
and  the  results  were  unequal  and  incomplete.  But  of  all 
French  poets,  Lamartine  possessed  the  most  soul,  and  dia- 
played it  in  the  moat  perfect  poetry.  His  Mfditntiont  po- 
itiqiien  and  Harmoniee  poitiqueg  et  religieueee,  written  with 
a  marvellous  power  of  description  in  a  stylo  glowing  and 
picturesque,  were  elevating  in  sentiment  and  extremely 
popular.  While  the  poetry  of  Lamartine  charmed  the  im- 
agination, the  Chaneont  of  Stranger  delighted  the  aenses. 
Dalleate  in  sentiment,  witty,  practical,  and  patriotic,  they 
reached  the  popular  heart,  and  rendered  their  author  pre- 
eminently the  national  poet.  Delavigne  gained  a  good 
lepotatioD  with  hia  Menfnienne;  in  which  he  gave  a  poetic 
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expression  to  the  carrent  of  popnlar  thought  and  feeling. 
As  dramatists,  Andrieaz,  A.  Dnmaa,  0.  Feuillet,  Victor 
Hugo,  J.  Bandeau,  and  B.  Scribe  have  won  diatinotion. 

In  romance  the  most  successful  writers  have  been  V. 
Hugo,  A.  Dumas,  George  Sand  (Madame  Dudevant),  En- 
gine Sue,  Baliac,  Jules  Sandeau,  F.  Bouli6,  0.  Feuillet, 
and  Bdmond  About.  Archeology  and  Oriental  literature 
have  been  oultivated  by  ChampoUlon,  Baron  de  Sacy,  Ro- 
nan,  and  R6musat.  In  natural  history  and  mathematics 
Cuvier  stands  prominent  with  his  great  work  on  the  Jiigne 
animal,  also  St.-Hilai^,  tho  zoologist,  and  Jussien,  the  bot- 
anist, Dufr^noy  and  £lie  de  Beaumont,  the  geologists  and 
mineralogists,  Gay-Lussac,  the  chemist,  Biot,  the  physicist, 
Arago,  the  physicist  and  astronomer,  and  Lagrange  and 
Laplace,  the  matbematieians.  In  political  science  De 
Tocqnoville  has  won  a  favorable  distinction  by  works  re- 
lating to  American  institutions.  Kodior,  a  royalist  in  pol- 
itics, was  a  charming  story-teller  and. a  learned  philolo- 
gist. Constant,  a  Protestant  and  an  orator,  was  chief  of 
the  liberal  school.  Conrier,  also  a  liberal,  wrote  pamphlets 
of  great  force  with  classic  purity  in  style.  In  essays  and 
criticism  many  have  gained  great  distinction.  Among  the 
most  eminent  should  be  notioed  Ampdre,  Gaotier,  Girardin, 
Janin,  Renan,  Bt.-Beuve,  and  Taine.  In  philosophy,  Ro- 
nald, Joseph  de'Maiatra,  and  Lamennaia  opposed  the  un- 
christian teaching  of  the  school  of  Voltaire  by  treating  of 
law,  duty,  and  God  aa  supreme  and  absolute.  Royer-Col- 
lard.  Cousin,  and  Jouffroy  sought  to  harmonise  liberty  with 
law,  philosophy  with  religion,  by  propounding  an  eclectic 
philosophy  intermediate  between  the  materialism  of  the 
eighteenth  century  and  the  abaolntiam  of  the  Catholic 
school,  and  thus  devoted  themselves  to  the  impartial  search 
for  truth  among  the  doctrines  of  all  ayatems.  This  ecieo- 
tioiam  of  Couain  baa  been  advocated  by  Jules  Simon,  while 
positivism  has  been  affirmed  by  Augusta  Comte  in  bis  Cowrt 
de  pkiloeopkie  poeitive. 

Hielory.—ln  this  department  French  literature  is  par- 
ticularly rich  in  this  century.  Previously,  with  few  excep- 
tions, historical  works  had  been  bare  chronicles  or  learned 
memoirs,  seldom  combining  interest  with  truth.  But  in 
this  period  history  was  animated  with  the  new  life  that 
had  oeen  revealed  in  poetry.  Of  the  philosophic  school 
the  chief  is  Guizot,  revealing  in  his  Hietoire  de  la  Civiliea- 
tion  a  breadth  of  view,  an  accuracy  of  analysis,  and  a  pre- 
cision of  statement  which  have  been  unsurpaaaed.  While 
Quizot  explains  the  reason,  the  idea  of  history,  De  Barante 
(of  the  descriptive  school)  paints  a  fine  picture,  almost  a 
romance,  in  bis  Hietoire  dee  dttce  de  Bonrgogne,  Augustin 
Thierry  contributed  much  to  historical  study,  both  critical 
and  descriptive,  in  Lettree  sur  thittoire  de  France  and  Hie- 
toire de  la  conquSte  d* Angleterre  par  lee  Normande,  tho  lat- 
ter being  especially  descriptive.  Villemain,  in  his  Court 
de  littirature  /ranfaiee  and  Hietoire  de  Cromwell,  gave 
models  of  eloquence,  as  well  as  of  hiatorical  compoaitioo, 
delicate  in  taste,  pure  in  style,  and  sound  in  criticism. 
Sismondi,  lacking  in  sentiment,  sometimes  too  severe  in 
eritioism,  displays  a  wonderful  amount  of  learning  in  his 
Hittoire  dee  Fran^ait,  Hittoire  dee  Ripubliqitea  italiennee, 
and  De  la  littirature  du  midi  de  VEurope.  Michelet,  bold, 
brilliant,  imaginative,  learned,  in  his  Prtcit  de  Fhietoire 
moderne  traces  the  prevailing  law  and  unfolds  the  results 
of  first  causes  in  a  style  poetic  and  attractive,  but  aome- 
timea  misleading.  Mignet,  in  his  Rivohitinn  fran^aiee, 
presents  ideas  rather  than  men.  St.-Beuve  deserves  men- 
tion here  for  his  Hietoire  de  Port-Rogal;  Louis  Blanc,  for 
his  Hietoire  de  la  Bfvoliilionfranfaiet;  and  Henri  Martin, 
for  bis  Hietoire  de  France,  which  in  tho  3d  ed.,  after  more 
than  thirty  years  of  labor  bestowed  upon  it,  is  the  most 
complete  and  valuable  yet  produced.  Thiers,  endowed  with 
a  comprehensive  intellect  and  admirable  common  sense, 
qniok  to  see,  to  understand,  and  to  explain,  appropriating 
information  drawn  from  every  souroe,  rose  to  the  first  rank 
by  his  Hietoire  de  la  Bfvolution  /ran^aiee.  Though  his 
judgment  is  sometimes  warped  by  bis  admiration  of  suc- 
eess,  his  Hietoire  du  Coninlat  et  de  f  Empire  is  a  master- 
pieoe  in  comprehensiveness  and  perspicuity,  in  sustain- 
ed interest,  and  in  grace  and  naturalness  of  style.  Hia 
apeecbea  from  the  tribune  in  the  Assembly  at  Versailles, 
by  their  vigor  of  style,  range  of  thought,  and  impressive- 
nesB  of  appeal,  have  secured  for  him  the  first  rank  also  in 
statesmansoip  and  oratory.  The  establishment  of  the  Re- 
public will  doubtless  open  a  wider  field  for  oratory  than 
has  hitherto  been  afforded.  The  speeches  of  Louis  Blanc, 
Gambetta,  Ledru-Rollin,  and  others  have  already  gained  a 
reputation  nearly  equal  to  that  of  Mirabeau. 

(Works  of  reference:  E.  Lirrni,  Hietoire  de  la  langue 
/ranfaiee  (2  vols.,  1867) ;  Dietionnaire  de  la  langue  fran- 
taite  (4  vols.  4to,  1873) ;  G.  Pardi,  Orammaire  de  la  lattgne 
franqaiae  (1874);  A.  Brachet,  GrammaireKiitoriqne  de  lu 
langue  /ran^aiee  (1867)  and  Dietionnaire  (tyniologique 
(1868);  DiEX,  fframmaire  dee  Languee  Romainee,  traduite 
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rar  A.  Bracbet,  O.  Paris,  ot  A.  Horei,-Fatio  (1874); 
Pkllissibr,  La  lanyue /ranfaue  (1886);  Qbrczex,  ffit- 
toire  de  la  UtUratnre  /ran^aise  (2  vols.),  JiitUnre  Uttirair9 
de  In  Frane*  (28  vols.  4to,  18ftS-73) ;  ViLLCHAlll,  Own  de 
litUratwn  fntn^att,  on  moyen  a^c  (2  voU.,  !8St) ;  Demo- 
GBOT,  Hittoirt  d»  laliuirature/rtmiaite  doMW  le*  origimm 
hugn'  i  tuu  Jonn  (12th  «<L,  1871);  La  Harpr,  Coun  d* 
iittfratart  (12  voh.,  18U).)  W.  L.  HoNTAOUB. 

French  lilck»  post-tp.  of  Onuige  oo.,  Ind.  French 
Lick  Springs  are  aome  twelve  in  number,  and  are  tituated 
in  a  delightful  valley,  9  milea  from  Georgia  Station  on 
the  Ohio  and  Miasisaippl  R.  K.  They  hare  oopioua  saline 
sulphur  vatcra,  which  are  very  useful  in  a  wide  range  of 
diseases.     Pop.  1SU9. 

Frenchman's  Bay,  in  Hancock  oo.,  He.,  an  arm  of 
the  Atlantic  extending  inward  30  miles,  with  a  general 
width  of  some  10  miles.  Mt.  Desert  Island  lies  oo  the  W. 
aide  of  its  entrance,  and  Schoodio  Point  on  the  £.  It  is 
deep,  free  from  ice  in  winter,  and  abounds  in  good  harbors. 
Lat.  44°  15'  N.,  Ion.  6S°  25'  W. 

French  Polish,  a  solntion  of  1}  pounds  of  shell-lao 
in  I  gallon  of  alcohol,  or  12  ounces  of  shell-lao,  2  ounces 
of  elemi,  3  ounces  of  copal  in  1  gallon  of  alcohol. 

French  Prophets,  Protestant  entbuslssti,  who  arose 
in  France,  principally  after  the  unfortunate  termination  of 
the  religious  wars  in  the  Cevenoes.  (See  Camisardb.) 
They  were  originally  Huguenots,  and  were  for  the  most 
part  honest,  but  the  sufferings  they  had  endured  under 
persecution  had  exalted  their  minds  until  they  believed 
themselves  directly  inspired  of  Qod.  The  earliest  traeea 
we  find  of  auch  enthnaiasts  in  Danphiny  and  Vivaraia  as 
far  back  aa  1688,  but  they  were  few  in  number  until  the 
opening  of  the  eighteenth  century,  when  they  amounted 
to  many  thousands  of  both  sexes.  They  believed  them- 
selves under  the  immediate  influence  of  the  Holy  Ghost, 
went  into  trances,  saw  visions,  and  were  by  the  populace 
generally  treated  with  superstitious  awe  and  veneration. 
About  1706  some  of  their  prophets  went  over  into  England 
and  Scotland,  and  rapidly  gained  eonrerta  on  British  soil. 
They  were  even  joined  by  parties  of  some  influenoe.    They 

Sredioted  the  speedy  establishment  of  the  Messiah's  king- 
am,  and  pretended  to  poaaeas  the  gift  of  tonguea  and  the 
power  of  working  miraclea.  Their  prctenaions,  however, 
brought  on  their  overthrow.  They  had  persisted  that  Dr. 
Eames,  one  of  their  number  who  had  died,  could  be  raised 
from  the  dead,  and  failing  in  this  they  speedily  declined  in 
influence  and  numbers.  Their  actions,  however,  left  a 
stigma  upon  all  Protestant  refugees  in  Great  Britain. 
(Sos  HuoHSOV,  A  CopioHt  AeeouiU  of  tkt  I'n»ek  aud  Bng- 
lith  Prophet,  ele.  (London,  1814) ;  Smbdlet,  JlitU  R^, 
Htl.  in  Franee,  iii.  253  sea.)  The  sect  also  existed  in  Ger- 
many and  America,  and  from  this  seot  in  England  sprang 
the  Sbakbrs  (which  see).  Jas.  H.  Workan. 

French  Pnrple,  a  beantiful  dye  obtained  from  llch- 
•us.     (See  Archil.) 

French  Hirer,  in  Ontario,  Canada,  is  the  outlet  of 
Lake  Nipissing,  and  flows  into  Georgian  Bay,  Lake  Hui'on ; 
lat.  of  month,  45°  53'  N.,  Ion.  81"  5'  W.  Length,  54  milea. 
It  ia  a  awift  atream,  whose  lower  course  looks  as  if  it  were 
cut  artificially  through  the  rocky  walla.  There  are  many 
rapids,  but  the  atream  is  the  channel  of  a  considerable  fur- 
trade. — Another  French  River  flows  into  James's  Bay 
through  the  estuary  of  the  Abbitibbe  Hiver. 

French's  Creek,  tp.  of  Bladen  oo.,  N.  C.    Pop.  1176. 

French'town,  tp.  of  Monroe  oo.,  Hioh.    Pop.  2115. 

Frenchtown,  post-b.  of  Hunterdon  co.,  N.  J.,  ia  beau- 
tifully situated  on  the  Delaware  River  and  the  Belvidere 
division  of  the  Pennsylvania  R.  R.  It  has  a  national  bank, 
4  ohnrohes,  3  iiotels,  a  number  of  stores,  and  2  weekly  news- 
papers. The  most  important  business  is  the  manufacture 
of  spokes,  hubs,  etc.  There  are  also  manufactures  of  iron 
and  brass  castings,  regalias,  carriages,  sash  and  blinds,  dis- 
tilled liquors,  etc.    P.  ill2.   Chas.  8. JoixER,  Ed.  "  Press." 

Frenean  (Philip),  b.  of  Huguenot  ancestry  at  New 
York  Jan.  2,  1752 ;  graduated  at  Princeton,  N.  J.,  in  1771, 
and  while  there  was  the  asaociate  of  James  Madison.  He 
went  upon  several  mercantile  voyages  to  the  Weat  Indies, 
in  one  of  which  he  was  taken  prisoner  by  the  British,  and 
snfi'ered  much  during  his  consequent  imprisonment.  During 
the  Revolution  he  produced  much  prose  and  verse,  chiefly 
of  a  burlesque  character,  which  afforded  a  very  effective 
support  to  the  patriotic  cause.  He  was  editor  of  the  Daily 
Adrertiier,  New  York,  1791,  and  of  the  National  Oatette 
of  Philadelphia,  1791-93,  and  translating  clerk  for  Mr.  Jef- 
ferson, then  secretary  of  state.  Frenean  was  a  violent 
Anti-Federalist;  edited  in  1795  the  Jerteg  Chronicle,  and 
in  1797  the  Time  Piece,  New  York,  after  which  he  again 
became  a  ahipmaster.  He  published  four  volumes  of  poetry 
and  several  colleotions  of  letters  and  misoellaDies.    He  led 


a  somewhat  irregular  life,  and  perished  in  a  snow-storm 
near  Freehold,  N.  J.,  Dec.  18,  1832.  Some  of  his  poems 
have  very  considerable  merit, 

Frenta'ni,  an  ancient  race  of  Central  Italy,  Bamnite 
in  blood,  but  not  in  name,  for  they  were  the  allies  of  Rome 
in  the  Samnite  wars;  lived  in  a  fertile  hilly  region  bounded 
E.  by  the  Adriatic  and  S.  by  the  river  Tifernna.  Long  the 
allies  of  Rome;  joined  (b.  c.  90)  in  the  Social  war,  and 
probably  were  enfranchised  with  the  other  Italians. 

Frfere  (Charles  Th£odore),  a  French  painter,  b.  in 
Paris  in  1815 ;  was  a  pupil  of  Coignet  and  Roqucplan,  and 
made  his  first  public  appearance  at  the  exhibition  of  18.14. 
Two  years  later  he  went  to  Algeria,  traversed  the  desert, 
visited  the  lands  of  the  East,  and  was  nt  the  taking  of  the 
city  of  Constantino  by  the  French  on  Oct.  13,  18S7.  His 
pictures  mostly  represent  Eastern  scenes  and  manners, 
streets,  squares,  market-places,  bazaars,  cafjs,  with  an  oc- 
casional reminiscence  of  military  life.  They  are  of  small 
size  and  elaborate  execution,  rich  and  harmonious  in  color, 
correct  in  drawing,  and  pleasing  in  tone.  The  artist  has 
been  twice  honored  with  the  medal  —  once  in  1848,  and 
again  in  1865.  0.  B.  FRorniKCHAK. 

Frere  (Rt  Hon.  Sir  Hbkrt  Bartlr  Edward),  K.  C.  B., 
G.  C.  S.  L,  D.  C.  L.,  a  nephew  of  J.  II.  Frere,  b.  in 
1815  ;  was  educated  at  the  India  College,  Haileybury ;  en- 
tered the  Bengal  civil  service  1833;  became  resident  in 
Scinde  1856;  served  with  distinction  during  the  Indian 
mutiny ;  was  governor  of  Bombay  1862-67 ;  was  sworn  of 
the  privy  council  1873;  president  of  the  Royal  Geographi- 
cal Society  1873-74;  negotiated  the  treaty  of  1873  with 
Zanzibar,  by  which  the  latter  power  agreed  to  co-operate 
in  efforta  to  auppress  the  slave-trade, 

Frere  (Rt.  Hon.  John  Hookbah),  H.  A.,  b.  in  London 
May  21,  1769;  was  educated  at  Eton  and  Oaius  College, 
Cambridge,  where  he  took  his  master's  degree  in  1795  ;  at 
once  entered  the  foreign  office ;  was  in  Parliament  1796- 
1802;  under-secretary  of  state  for  foreign  affairs  1799; 
became  envoy  to  Portugal  1800;  envoy  to  Spain  1802-4)4; 
privy  eouDcillor  1804;  minister  to  Spain  1808-09;  married 
the  countess  of  Erroll  1816 ;  removed  to  Malta  1821.  D. 
at  the  Pietl,  Malta,  Jan.  7, 1846.  He  was  a  poet  of  much 
merit,  and  one  of  the  founders  of  the  Quarterly  Heviae  ; 
author  of  £'iii<7  Artkur  and  hie  Romd  Table  (1817,  under 
the  pseudonym  of  "  Whistleeraft ") ;  published  Trantlatione 
of  Several  Ployt  of  Jirittofikanet  (1840),  Tkeognie  Rtetita- 
(II*  (1842),  and  other  writings,  mostly  humorous.  (See  bis 
Work;  with  memoir,  1872.) 

Frfere  (Pierre  Edocard),  a  French  painter  in  genre, 
b.  in  Pjiris  Jan.  10,  1819,  pursued  the  course  of  study 
at  the  Ecole  dea  Beaux  Arta ;  worked  in  the  studio  of  Paul 
Dclaroohe,  and  in  1843  exhibited  his  first  picture  in  the 
Salon.  He  is  a  prolific  artist,  but  careful,  with  a  purs 
sentiment,  a  delicate  taste,  and  a  fine  pencil.  His  subjects 
are  chosen  from  humble  (frequently  from  domestic)  life, 
comprising  interiors  with  children,  chamber  scenes,  inei- 
dents  of  labor  or  amusement,  graceful  idyls  of  common 
experience  in  great  variety,  the  feeling  sometimes  border- 
ing on  the  sentimental,  but  always  healthy  and  sweet. 
Numerous  examples  of  his  work  have  come  to  this  country, 
and  been  eagerly  bought.  The  lithagrapher  has  made  his 
best  pieces  familiar  to  all  frequenters  of  print-shops.  M. 
Frire  has  received  two  third-class  medals — in  1850  and 
1855 — and  a  second-class  medal  in  1852.  At  the  close  of 
the  exposition  of  1855  he  was  decorated  with  the  cross  of 
the  Legion  of  Honor.  0.  B.  FROTRixaHAH. 

Fre'richa  (Fribdrirh  Theodor),  M.  D.,  b.  at  Auricb, 
Hanover,  Mar.  24,  1819;  graduated  at  Gcittingcn  and 
studied  at  the  leading  European  capitals ;  became  an  ex- 
ceedingly popular  medical  lecturer  at  Gottingen ;  went  in 
1851  to  Kiel  and  assumed  charge  of  the  hospital;  became 
in  1852  professor  of  pathology  and  therapeutics  at  Brcslau 
and  director  of  the  school  of  clinical  medicine.  He  has 
since  removed  to  Berlin.  His  most  popular  and  valuable 
work  is  a  Practical  Treatite  on  Dieeatet  of  the  Liver,  wiiioh 
has  been  translated  into  English  and  French. 

Fr^ron  (Elie  CATRBRmx),  b.  at  Quimper,  Franee, 
1719;  was  educated  at  the  College  Louis-le-Qrand,  Paris; 
left  the  Jesuits,  among  whom  he  was  a  professor,  in  1739, 
for  some  unknown  cause,  but  still  wore  the  garb  of  a  cleric 
Disappointed  of  a  benefice,  he  entered  upon  the  life  of  a 
joumaliet  His  periodical,  Lettree  de  Mme-  la  Comteeee  d* 
^—^—  (1746-.49),  waa  anppressed,  and  soon  reappeared  aa 
Lettren  ear  qnelquei  (crite  dn  cetempt  (1749-54).  His  Annfe 
Littiraire  (1754-76)  was  finally  suppressed  by  his  enemies, 
and  he  d.  of  chagrin  Mar.  10,  1776.  He  is  remembered  for 
bis  lifelong  hostility  to  Voltaire  and  the  EncycIopMists, 
who  fully  returned  his  hatred;  for  his  sealous  champion- 
ship of  ecclesiastical  and  monarchical  ideas ;  and  as  one  of 
the  founders  of  jonmalistie  criticism.    His  works  are  mostly 


"Stgft^B*^ 


FBESCO— FBE8KO. 


339 


•ritieiiDis,  poenn,  tmndationa,  and  paperg  on  lubjaetii  of 
DS  permkiient  iatenat ;  anthor  of  a  Jcfutory  of  Mary  Staart 
(1742)  and  a  Hittory  of  Otrmaug  (1771). — Uia  ion,  Loon 
SrAnsLAS  (17A7-18U2),  i*  remembered  ai  a  bloodthinty 
Jaoobin,  who  became  an  equally  cruel  reactionist. 

Fivs'eo  [It.  "firwh"],  or  Fresco>PaiBtiBS,  a  term 
lomairhat  Tagaely  applieid  to  different  methodi  of  mural 
decoration  in  eolon  or  in  ektarotnm,  bat  which,  strictly 
speaking,  belong*  only  to  paintings  execnted  on  fresh  or 
moistened  plaster.  In  the  so-called  iHon  fraco,  or  trae 
freseo,  mineral  colors,  raized  with  water  or  lime-water,  are 
appliad  directly  to  the  smooth  wet  face  of  good  lime  mor- 
tar— the  last  very  thin  layer,  called  the  tiUoiioco,  being  of  a 
particularly  fine  quality — in  which  case  a  now  chemical 
eombination  takes  place,  and  a  crystalline  surface  almost 
imperrioos  to  moisture  is  formed.  The  practice  of  stain- 
ing walls  with  colors  in  this  way  may  be  traced  even  to 
Egypt  and  Greece,  but  it  is  somewhat  doubtful  whether  it 
was  erer  applied  to  works  of  high  art  till  towards  the  end 
of  the  fonrteenth  century.  The  earliest  specimens  of  6uo» 
fresco  are  probably  those  of  Pietro  d'Orrieto  (continued  by 
Benozso  Oosioli)  in  the  Campo  Santo  at  Pisa,  although 
FSrster  credits  the  eridenea  tnat  Altichiero  and  Avanso 
had  employed  this  process  earlier  at  Padna.  Albert  Ilg, 
in  the  not«s  to  his  translation  of  Cennini,  declares  that 
buon  fraaeo  was  practised  even  in  the  Roman  period,  and 
occasionally  erer  since ;  that  it  was  known  In  Byiantium ; 
and  that  the  art  has  been  handed  down  traditionally  in  the 
eonrenta  of  Mount  Athos  to  the  present  day.  Howerer 
this  may  be,  the  works  of  Oiotto  and  his  contemporaries, 
though  always  spoken  of  as  frescoes,  were  not  executed  in 
this  way.  The  usual  method  of  painting  on  plastered  walls, 
in  hi*  time,  was  to  allow  the  plaster  to  dry  thoroughly  and 
then  to  TO-wet  snoh  portions  of  it  as  the  artist  could  cover 
with  oolor  at  a  aingle  sitting.  This  is  called  by  later  Ital- 
ians/rwoo  teeeo,  or  dry  fresco.  Many  suppose  that  the  old 
Roman  freeooes  were  generally  executea  in  this  way,  but 
there  ia  mneh  difference  of  opinion  on  the  subject.  Some 
•f  them  are  oertaisly  in  tempera,  and  others  in  eiieauetie. 
(For  farther  information  as  to  the  methods  employed .  in 
prodnoing  the  frescoes  of  Pompeii  and  Hercnlanenm,  and 
for  interesting  chemical  experiments  upon  these  fresooes, 
see  Otcrbbck's  Pompeii  (seoond  revised  ed.,  ISSfi),  vol.  i., 
oh.  3.)  After  the  beginning  of  the  fifteenth  century  b»o» 
fir— to,  or  painting  on  andried  plaster,  became  the  faTorite 
art  of  the  greatest  Italian  masters,  and  Masaccio,  Manteg- 
na.  Demoniac,  Qhirland^o,  Franoia,  Perugino,  Laini,  Fra 
Bsitolommeo,  Raphael,  Michael  Angelo,  Correggio,  all 
gloried  in  it  and  became  glorious  throngh  it.  The  swift- 
ness of  execution  required  by  the  rapid  drying  of  the  mor- 
tar, the  impossibility  of  eorrecting  a  mistake  without  re- 
moving a  portion  of  the  plaster,  the  vast  spaces  to  be  filled, 
at  once  demanded  and  permitted  the  exercise  of  the  high- 
est artistic  faeulties ;  and  Michael  Angelo  went  so  far  as  to 
declare  oil-painting  to  be  work  for  only  women  and  chil- 
dren. One  obvious  advantage  of  fresco  over  oil-painting  is 
that,  from  the  absence  of  all  gloss  of  surface,  tne  picture 
may  be  seen  equally  well  from  every  point  of  view ;  another 
is  its  greater  durability  under  the  same  exposure.  The  sub- 
ject to  be  represented  on  the  wall  was  first  drawn  and  shaded 
on  paper  Inujked  with  doth ;  this  cartoon,  as  it  was  called, 
or  a  tracing  from  a  portion  of  it,  was  then  applied  to  the 
wall,  the  oatUnes  were  carefully  pricked  through  into  the 
wet  plaster,  and  a  fine  black  powder  being  blown  or  sifted 
into  the  perforated  lines,  a  distinct  drawing  was  left  behind. 
Old  cartoons  pierced  in  this  way  are  still  extant,  and  the 
block  dots  can  be  detected  in  the  outlines  of  many  a  beau- 
tiful old  fresco.  Careful  inspection  will  also  frequently 
show  where  the  work  of  one  day  is  joined  to  that  of  an- 
other, for  the  mason  was  obliged  to  lay  the  plaster  from 
day  to  day  as  the  artist  covered  it.  To  name  the  great 
frescoes  of  Italy  would  be  to  give  the  list  of  a  large  pro- 
portion of  her  finest  pietares.  Those  of  Oiotto  may  per- 
naps  be  best  studied  at  AssisI  and  Padua — those  of  Fra 
Angelioo,  at  Florence  and  Orvieto.  The  S.S.  Annunsiata 
at  Florence  possesses  some  of  Andrea  del  Barto's  best  fres- 
coes— the  exquisite  Madonna  del  6acco  and  a  series  of 
scenes  from  the  life  of  Philippe  Benisii.  The  Camera  of 
San  Paolo  at  Parma  contains  surpassingly  beautiful  fres- 
coes by  Correggio,  not  to  speak  of^  the  domes  of  San  Gio- 
vanni and  of  the  cathedral,  once  miracles  of  this  art  by 
the  same  hand,  but  now  wellnif^h  mined  by  rain  and  damp- 
ness. The  Sistine  Chapel  at  Rome  is  considered  by  many 
a*  Miohael  Angelo's  crowning  work,  and  the  Stante  of 
Raphael,  also  in  the  Vatican,  are  counted  among  the 
noblest  efforts  of  that  splendid  genius.  Perhaps,  how- 
ever, no  artistic  production  has  ever  received  higher  praise 
than  Leonardo  da  Vinci's  Lael  Supper  in  the  convent  of 
Sta.  Mori*  delle  Gratia  in  Milan.  Unhappily,  this  won- 
derful work,  though  possessing  all  the  freedom,  power,  and  • 
graadanr  of  the  tme  frewo,  wa*  painted  in  oil,  and  oonse-  | 


qaentiy  has  ofaBost  entirely  parished.  For  the  same  roasen 
tbere  is  little  to  be  hoped  for  it  in  the  way  of  restoration 
by  the  newly-invented  prooess  which  has  bean  applied  dur- 
ing the  present  year  (1874)  to  the  old  water-color  frescoes 
of  Assist,  and  which  is  said  to  have  given  them  almost  their 
original  brilliancy. 

The  objection  against  frescoes,  that  tbey  are  not  movable, 
is  a  serious  one,  but  where  time  oan  be  allowed  for  the  tedi- 
ous process  they  may  be  transferred  from  the  wall  to  cloth, 
much  in  the  same  way  as  oil-pictures  are  removed  from  wood 
or  from  one  canvas  to  another.  Small  frescoes  in  exposed 
places  are  frequently  sawed  out  of  the  wall  with  a  sufficient 
thickness  of  the  plastcr.to  keep  them  from  falling  in  pieces, 
and  so  preserved.  This  art,  though  so  eminently  suited  to 
brilliant  architectural  decoration,  declined  after  the  age  of 
the  great  masters,  and  the  only  Italian  painters  who  have 
acquired  even  a  moderate  reputation  for  freaoo  in  recent 
times  are  Benvenuti,  Appiani,  and  Cammnccini.  (See  Kno- 
lkr'b  Hand-Book  of  i'atnd'ii^.)  In  Germany,  however, 
fremo  tteeo  has  been  lately  revived  in  a  novel  form  through 
the  invention,  by  Prof,  von  Fuchs,  of  a  solution  of  silioa 
galled  water-glass.  Repeated  applications  of  this  solution 
are  made  to  the  surface  of  the  best  well-dried  common 
mortar ;  after  which  it  is  again  allowed  to  dry  thoroughly. 
The  whole  snrfaoe  is  then  rubbed  and  polished ;  after  this 
it  is  twice  rewasbed  with  the  water-glass,  and  once  more 
left  to  dry  completely.  Mineral  eolors,  prepared  in  water, 
are  then  applied  for  the  decoration,  and  the  artist  oan  cor- 
rect or  ehange  as  freely  as  if  working  in  oils  and  on  canvas. 
When  the  whole  is  finished  the  entire  surface  is  carefully 
sprinkled  over  with  the  solution,  after  which  the  painting 
is  believed  to  be  secure  against  atmospheric  influences. 
This  Icind  of  fresco  is  called  ttcreochromef  and  may  be  seen 
In  its  highest  perfection  in  Munich  and  Berlin,  where 
Kaulbach,  Overbeok,  Cornelius,  Schnorr,  and  other  great 
German  artists  have  exerted  their  best  powers.  The  late 
attempts  at  fresco-painting  in  England  and  America  (as, 
for  example,  in  the  Parliament  House  in  London  and  the 
Capitol  at  Washington)  have  been  less  successful ;  the  same 
must  be  said  of  recent  mnral  painting  in  France.  (See 
Ovkrbeck's  Pompeii  (Leipsio,  1880);  also  translations,  by 
Albrrt  Ilo,  of  Cennino  Vennini  and  tferae/««*,  Hos.  1  and 
4  in  the  series ;  QueUeneehrifienfUr  KuntUjeaehiehte  (Vienna, 
1871-73).)  Qeorqc  P.  Marsh. 

Frese'nina  (Rari,  Rbiiioiitr),  b.  at  Frankfort-on-tho- 
Main  Doc.  28,  1818;  studied  at  Bonn  and  Giessen,  and  be- 
came Liebig's  assistant;  entered  in  1845  upon  a  chemical 
professorship  at  Wiesbaden ;  founded  the  Zeiieehrifl  f3r 
analytitehe  Chemie  in  18S2  at  Bmnswiok ;  anthor  of  An- 
leiUing  eur  quaUtatioen  Analyte  (184t)  and  AnleituHt/  tnr 
qtmntitnven  Analyte  (1848),  both  works  of  great  value, 
besides  treatises  on  the  various  German  mineral  waters, 
etc.  His  principal  works  are  translated  into  many  Euro- 
pean languages,  and  have  gone  throngh  many  editions  at 
home. 

Fresnel  ( ArousTiK  Jeah),  F.  R.  8.,  an  illustrions  French 
physicist  and  inventor,  b.  at  Broglic,  Gure,  in  Normatidy, 
May  10,  1788 ;  was  edyoated  at  Caen  and  at  the  Kcole 
Polytmhniqao  and  the  Eeole  des  Fonts  et  Cbanssies,  Paris. 
He  was  a  government  engineer  for  eight  years  in  the  Ven- 
due, and  as  a  prononnoed  royalist  was  placed,  dnring  the 
"  Hundred  Days,"  under  the  surveillance  of  the  poliee.  Ha 
returned  in  18I&  to  Paris,  and  hii  researches  on  the  aber- 
ration, diffraction,  and  polarisation  of  light  at  once  plaead 
him  in  the  (h>nt  rank  of  physicists.  In  1819  he  was  ap- 
pointed, with  Arago  and  Matbion,  as  one  of  the  lighthouse 
commissioners  of  France ;  in  the  same  year  he  gained  the 
prise  of  the  Academy  of  Sciences  for  a  memoir  on  the  dif- 
fraction of  light — a  work  which  was  crowned  in  1819.  In 
1823  he  was  nnanimously  ohosen  to  the  Academy.  In  1824 
he  was  mode  seoratury  of  the  lighthouse  commission,  and 
in  the  same  year  bis  health,  always  feeble,  gave  way,  and 
he  never  again  was  able  to  work.  D.  at  Ville  d'Avray, 
near  Paris,  July  14, 1827,  and  on  his  deathbed  reoeived  the 
Rumford  medal  of  the  Royal  Society,  London. 

Fresnel's  great  life-work  was  compressed  into  five  years 
(1818-24).  That  work,  for  which  commerce,  and  indeed 
the  whole  human  race,  owes  him  a  debt  oi  gratitude,  was 
the  perfecting  of  the  dioptric  system  of  illumination  fur 
lighthouses.  His  system  has  received  comparatively  few 
improvements,  and  is  now  almost  universally  employed  in 
lignthouses.  (See  Liqhthodsx  Illumihation,  by  Prof. 
JoeEPH  Hburt,  LL.D.,  M.  N.  A.  8.) 

FresBillOt  town  of  Mexico,  in  Zacatecas,  has  a  good 
mining-school,  and  is  situated  in  a  rich  raining  district. 
Pop.  7015. 

Frea'no,  county  of  S.  Central  California.  Area,  over 
8000  square  railes.  A  portion  of  its  surface  Is  very  arid 
and  sandy.  Wool-growing,  stock-raising,  and  mining  are 
the  chief  pursnits.    Gold  and  quicksilver  are  among  the 
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Sroduot*.     It  U  watered  by  nnraerons  bimnehei  of  the  San 
oaqnin  and  other  >treams.     Cap.  Hillerton.     Pop.  833(1. 

Frennd  (Wilbelh),  Fr.  D.,  b.  of  Jewish  parents  at 
Kempen,  Prussia,  Jan.  27,  1806 ;  studied  at  Breslau  and 
Berlin ;  has  l>een  an  instruotor  in  Breslau,  Berlin,  Hirsoh- 
berg,  London,  and  Qleiwiti ;  author  of  Worterbuck  der  la- 
teinischen  Sprache  (4  vols.,  1834-45),  the  basis  of  Andrews' 
and  William  Smith's  Latin  dictionaries  and  of  the  larger 
work  of  Riddle  and  White ;  also  author  of  two  smaller  Latin 
dictionaries ;  has  been  engaged  for  several  years  in  issuing, 
under  the  title  Freund't  ScnUUr-Bi'bliolhek,  a  series  of  an- 
notations to  the  Greek  and  Latin  authors  usually  read  in 
the  Qorman  gymnasia. 

Frewa'bnrg,  post-v.  of  Carroll  tp.,  Chautauqua  oo., 
M.  T.,  on  the  Dunlcirk  Warren  and  Pittsburg  R.  R.   P.  379. 

Frey^  or  Freyr,  in  Seandinaviao  mythology,  the 
brother  of  Freya  and  the  son  of  NjSrd.  He  is  belored 
of  all  gods  and  men,  and  is  himself  the  god  of  pleasure 
and  fruitfolness.  To  him  Loki  gave  the  ship  Skidbladnir, 
which  always  had  a  fair  wind,  and  which,  though  capacious 
enough  for  all  the  gods,  could  be  folded  up  and  carried  in 
the  pocket.  He  also  gave  him  the  swift,  golden-bristled 
boar  OuUinbnrsti,  which  could  traverse  air,  sea,  or  land. 
Ue  is  the  husband  of  Gords,  the  beautiful  daughter  of  the 
giant  Gymir,  for  whose  love  he  forfeited  his  good  sword, 
which  the  gods  sorely  needed  for  their  defence.  He  was 
especially  worshipped  in  ancient  Sweden. 

Frey'a,  or  Frey'la  (the  "  beloved  "),  the  Scandinavian 
Venus,  called  also  Vanadis,  daughter  of  NjiSrd,  the  air-god, 
and  wife  of  the  god  Odur,  for  whom  she  perpetually  weeps 
tears  of  gold.  Half  the  heroes  who  die  in  battle  belong  to 
her,  doubtless  because  of  old  the  passion  of  love  was  so 
fruitful  a  cause  of  wars.  Friday  {diei  Vtnerit)  is  Freya's 
day,  or,  as  others  say,  Frigga's  dny.  (See  FsiooA.) 

Frey'stAdtel,  or  Galgocz,  town  of  Hungary,  on  the 
Waag,  manufactures  wooden  articles  and  trades  in  cattle 
and  timber.     Pop.  GOilS. 

Frey'tag  (Georo  Wilhelm  Fribdbich),  b.  at  LUne- 
burg,  Germany,  Sept.  19,  17S8;  studied  at  QSttingen,  and 
became  an  army  chaplain ;  studied  the  Oriental  languages 
under  De  Saoy ;  was  professor  of  Arabic  at  Bonn  1819-61; 
author  of  Arabic  text-books  and  translations,  and  of  an 
important  Lexicon  Arabico-Laliuiun  (1830-37).  S>,  at 
Bonn  Nov.  19,  1861. 

Freytag  (Gustav),  Pb.  D.,  b.  at  Krensberg,  Prussian 
Silesia,  July  13, 1816 ;  studied  at  Berlin  and  Breslau ;  took 
bis  doctorate  in  18.18,  and  was  a  privatdocent  at  Breslau ; 
produced  successful  plays,  tales,  and  poems;  was  editor  of 
the  Leipsio  Ormtboten  1818-70;  and  held  for  some  years  a 
sonrt  position  at  Gotha.  Of  his  numerous  works,  the  beet 
known  in  this  country  are  Soile»  und  Habeu  ("  Debit  and 
Credit "),  of  which  there  are  several  English  translations ; 
Bildtr  ant  der  deiiinehen  Vergangenheit;  and  Die  vertoreiu 
Mandnthrifl  ( 1864),  translated  by  Mrs.  Malcolm  under  the 
title  Tht  Lott  Uanutcript,  London,  1865,  3  vols. 

Fri'ar  [Lat.  /rater;  Pr.  /rire,  "  a  brother  "],  a  member 
of  a  monastic  brotherhood,  especially  on*  who  belongs  to 
one  of  the  mendicant  orders — the  Franoiseans,  Augostin- 
ians,  Carmelites,  and  Dominicans.  The  Dominicans  wer« 
called  Black  Friars,  from  their  garments,  and  also  Frcaeh- 
ing  Friars.  The  Franciscans  were  Greg  Friars;  the  Carmel- 
ites at  one  time  were  called  Barred  Friars,  from  their  striped 
robes,  but  in  later  times  they  were  called  While  Friaia. 
Monks  not  priests  are  called  friars  in  Ireland,  of  whatever 
order ;  bat  after  taking  priests'  orders  they  lose  this  dis- 
tinctive name.  The  Franciscans  areoalled  Friari  Minor,  and 
there  is  a  small  order  called  Friart  Minim;  (See  Miitms.) 
Cnlcked  Friars  were  canons  regular  of  the  Holy  Cross. 

Friar's  Point,  post-v.,  cap.  of  Coahoma  eo.,  Miss.,  on 
the  Mississippi  River,  110  miles  below  Memphis,  to  which 
place  it  has  a  daily  packet-line.  It  has  1  weekly  paper, 
and  good  white  and  colored  schools  and  churches.  It  is  in 
a  rich  cotton-growing  country.     Pop.  about  400. 

H.  J.  SAifDiRsox,  Ed.  "Wbeklt  Dbita." 

Frick  (Chablbs),  M.  D.,  b.  in  Baltimore,  Md.,  Aug.  5, 
1823;  d.  in  that  oity  Mar.  25,  1860.  ilo  began  life  as  a 
civil  engineer,  but  in  1843  commenced  the  study  of  medi- 
cine ;  graduated  in  1845,  and  twelve  years  afterwards  was 
elected  a  professor  in  his  alma  mater,  the  University  of 
Maryland.  He  contributed  some  valuable  articles  to  the 
American  Journal  of  Medical  Science;  and  in  1850  pub- 
lished a  work  on  renal  diseases.  Dr.  Frick  died  young, 
suddenly  in  the  midst  of  his  usefulness,  leaving  a  blessed 
memory  to  all  who  knew  him.  Ho  fell  a  victim  to  profes- 
•ional  seal.  He  had  always  been  peculiarly  susceptible  to 
throat  affections,  and  a  few  days  after  performing  tra- 
cheotomy on  a  negro  woman  he  was  taken  ill.  The  same 
operation  having  been  decided  upon  in  bis  own  case,  he 


rase  from  tlie  bed,  made  every  preparation  for  it,  banded 
the  knife  to  the  snrgeon,  threw  back  his  head,  and  indioatsd 
by  the  finger  the  point  to  be  opened.  His  ready  submis- 
sion to  God's  will  and  noble  courBge  marked  the  Christian 
hero.  Paul  F.  Eve. 

Fric'tiOB  [from  the  Latin  /Woo,  to  "  rub ;"  Fr.  /rolte- 
ment;  Ger.  Selbnng].  1.  Friction  is  that  force,  always  acting 
as  a  resistance,  which  is  experienced  when  it  is  attempted 
to  more  one  body  upon  another  which  is  pressed  into  close 
contact  with  it.  It  is  generally  supposed  to  be  due  to  the 
interlocking  of  the  asperities  of  the  two  surfaces,  and  to 
abrasion  by  tearing  them  off.  Thomson*  supposes  all 
friction  to  produoe  electricity,  and  Tait  expresses  the  opin- 
ion that  "  ft  is  probable  that  all  friction,  perhaps  not  ex- 
cepting that  caused  by  actual  abrasion,  is  due  to  the  pro- 
duction of  electricity."  f  Friction  is  of  two  kinds — sliaing 
friction,  which  is  encountered  when  one  body  is  foroed  to 
slide  upon  another ;  and  rolling  friction,  which  is  that  resist- 
ance which  is  met  with  when  it  is  attempted  to  cause  one 
body  to  roll  upon  another.  The  friction  of  a  sled  upon  the 
ground  or  of  a  sleigh  upon  snow  illustrates  the  first  kind. 
The  resistance  of  a  carriage  or  of  a  railroad  train  consists 
principally  of  the  rolling  friction  of  the  wheels  upon  the 
road  or  upon  the  track,  and  of  the  sliding  friction  of  the 
wheels  with  their  axles.  When  two  bodies  are  at  rest  and 
in  contact,  it  requires  more  force  to  get  up  relative  motion 
than  to  overcome  friction  after  that  motion  has  eommenoed. 
The  "  friction  of  rest "  or  "  friction  of  qniesoenoe  "  is  there- 
fore greater  than  the  "  friction  of  motion."  This  differenoe 
is  most  marked  with  comparatively  soft  materials  and  with 
great  pressures.  A  slight  jar  will  usually  reduce  the  fric- 
tion of  quiesoenoe  to  that  of  motion. 

2.  In  order  to  determine  the  real  expenditure  of  newer 
in  doing  work,  and  to  ascertain  the  efficiency  of  machines, 
it  is  neoessary  to  learn  the  amount  of  friotional  resistanoe 
to  lie  encountered,  and  to  estimate  the  quantity  of  work 
which  may  be  expected  to  be  absorbed  by  it  in  each  oase. 
It  is  this  force  which  has  most  effeot  in  reducing  the  efll- 
oiency  of  mechanical  combinations,  and  the  losses  from 
this  cause  alone  are  frequently  very  serious,  amounting  to 
26,  or  even  50  per  cent. 

3.  The  investigation  of  the  laws  of  firietion  and  the  deter- 
mination of  the  "coefficient  of  friction"  have  employed 
many  of  the  most  distinguished  philosophers  and  engineers. 
The  earliest  extended  reeearches  were  those  of  Coulomb, 
made  during  the  latter  half  of  the  last  century,  and  pub- 
lished in  I786.|  They  are  given  in  fnll  in  his  Thtorie  dee 
Mackinee  Simple;  etc.,  1831.  The  investigations  of  George 
Rennie,  as  published  in  the  Philoeopkical  Traneactione  of 
ike  Royal  Soeielg  in  1829,  and  those  of  Gen.  Morin,  recorded 
in  the  Mimoiree  de  I'lnetitiU  for  1833,  were  more  extended 
and  valuable.  The  latter,  which  were  made  under  the  di- 
rection of  the  French  government,  are  regarded  as  most 
accurate  and  reliable,  and  are  usually  accepted  as  standard ; 
with  his  Nouvellet  Experieueee  they  are  quoted  by  all  engi- 
neering authorities.  Valuable  and  still  later  experiments 
have  l»en  made  by  Him  {  and  by  M.  Bocbet.{| 

4.  In  determining  the  amount  of  friotional  lesiatanae 

Fio.  1. 


the  apparatus  used  is  generally  very  simple.  Fig.  1  repre- 
sents one  of  these  instruments.  A  plane  A  B  is  placed 
horisontally,  and  loaded  with  a  weight  W.  The  plane  is 
then  raised  at  the  end  A  until  the  weight  begins  to  move. 
The  force  of  friction  of  rest  has  then  a  ratio  to  that  oom- 
ponent  of  the  force  of  gravity  producing  pressure,  which  is 
equal  to  the  ratio  of  the  perpendiculars  A  D  and  F  B  to 
the  bases  B  D  and  B  E— t.  «.  the  "ooefficient "  of  friction 

.      .              .                  J  .^     W  sin.t      F     ^       .      ,    „. 
of  quieseenoe  is  measured  by  —  -.  =  p  ■=■  tan.i  =/.    The 

angle  F  B  E  —  t  is  the  "  limiting  angle  of  resistance." 
Similarly,  the  "ooefficient  of  friction  of  motion"  is  deter- 
mined by  noting  at  what  angle  motion  will  just  commence, 
and  will  continue  with  uniform  velocity  after  having  been 
started  by  a  slight  jar. 

•  Bakerian  Leeluree,  18S6.       f  SMck  <^  TVrmie 
t  Young's  A'(i(./%ifoMfi*»,  vol.  n.      {Ai<ytM*ii' 
18SS.       I  AhmUu  dee  Mine;  Sm  side,  p.  xlx. 
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6.  Tb«  "triboaMtMr" 


of  Conktmb  i*  ibown  in  Fif . 
Flat. 


Tbia  U  more  eonvenient  in  opontion,  and  giret  more  n- 
Iwble  reanlta,  Uuui  tb«t  Jut  daicribed,  in  wbioh  thera  it 
ofton  found  diSenlt;  in  diaUnraiibing  between  the  frioUon 
of  motion  and  that  of  rest.  A  horisontal  table  A  B  i*  fitted 
at  one  end  witb  a  pnHey  C.  A  bloolc  E  slidea  on  thii  table, 
and  earrie*  a  weight  W  of  anj  deaired  magnitude.  The 
block  is  drawn  along  the  suifaoe  by  a  nispended  weight  D, 
whieh  is  adjusted  until  just  sufficient  to  produee  or  to  oon- 
tinue  motion.  The  nature  of  the  rubbing  saiiheei  and  the 
Fia  1. 


amount  of  pressure  upon  them  are  readily  ohanged,  and  the 
results  obtained  are  quite  reliable. 

6.  In  experimental  determination  of  rolling  nriotion,  cyl- 
inders, or  rollers,  of  various  sisee  and  weights  are  used  in 
place  of,  or  are  placed  under,  the  sliding  block. 

7.  In  asoertaining  the  friction  of  axles  and  of  shafts  re- 
Tolring  in  their  joamals  a  shaft  capable  of  Iwing  loaded  to 
any  required  extent  and  driven  at  any  required  speed  is 
used.  A  thermometer  has  sometimes  been  attached  to  in- 
dieafa  changes  of  temperature  of  the  lubricant,  or  any 
warming  of  the  journal  due  to  the  development  of  heat, 
into  whieh  form  of  energy  the  work  done  in  friction  is  al- 
ways converted.  The  first  experiments  of  this  eharsoter 
were  made  at  the  Brooklyn  navy-yard  by  Messrs.  King, 
Stivers,  and  Price,  a  board  of  U.  S.  naval  engineers. 

8.  A  later  and  more  complete  apparatus  for  similar  ex- 
periments is  "  Thurston's  apparatus  for  testing  lubricants," 
as  made  at  the  Stevens  Institute  of  Technology,*  and  which 
is  shown  in  Figs.  3  and  i.  It  was  patented  Deo.  24,  1872. 
A  shaft  A  is  oanied  by  a  pair  of  journals  B  B,  and  is  driven 
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Beotional  and  Perspective  Views  or  Thurston's  machine  for  testing  lubricants. 


by  a  pulley  C.  At  the  outer  extremity  is  a  third  Journal  F, 
grasped  by  a  pair  of  "  brasses  "  O  G,  which  are  caused  to 
exert  any  required  pressure  by  means  of  a  balioal  spring  J, 
ecmpressed  by  a  screw  K  K,  working  in  the  supporting  nut 
L.  The  degree  of  pressure  is  shown  by  a  pointer  M  traver- 
sing the  soale  N  N.  The  arm  H  which  carries  this  portion 
of  the  instrument  is  suspended  so  as  to  swing  about  the 
journal  F,  and  is  loadea  by  a  fixed  weight  I.  A  pointer 
0,  traversing  a  graduated  arc  P  P,  indicates  the  deviation 
of  this  loaded  arm  from  the  perpendicular,  and  the  result- 
ing moment  equal  to  that  exerted  by  the  friction  of  the 
shaft  in  its  bearing  F  Q.  The  scale  N  N  bears  two  gradu- 
ations, one  of  which,  as  just  stated,  indicates  the  pressure 
on  the  Journal,  while  the  other  set  of  figures  have  such 
values  that  when  the  reading  on  the  arc  P  P  during  any 
experiment  is  divided  by  the  number  on  N  N  opposite  that 
which  indicates  the  pressure  on  the  journal,  the  qHolieni  mill 
it  tie  coefficient  of  friction.  A  thermometer  Q  Q,  the  bulb 
of  which  is  inserted  in  a  cavity  in  the  upper  "  brass  "  Q, 
serves  to  Indicate  the  temperature  of  the  oearing  at  every 
instant.  Thus,  coefficients  of  friction  are  readily  determined 
for  any  kind  of  rubbing  surfaces  and  for  any  kind  of  lubri- 
cant. The  durability  of  any  unguent,  its  capacity  for  re- 
sisting high  temperatures  or  great  pressures,  and  its  gene- 
ral behavior  under  any  conditions  of  use,  may  be  learned. 
The  relative  values  of  several  lubricants  are  ascertained 
with  facility,  testing  them  under  the  precise  conditions  as 
to  pressure,  velocity  of  rubbing,  and  cnancter  of  surface  to 
which  it  is  proposed  to  subject  them,  and  the  kind  of  work 
to  whieh  any  one  of  them  is  best  adapted  is  indicated  by 
the  remilts  of  a  series  of  tests  under  varying  conditions. 

9.  By  experiments  made  as  indicated  the  following  law 
has  beea  proven  to  exist  within  eert«n  limits:  Friotional 
teaiataooe  is  simply  proportional  to  the  foree  with  which 


the  rubbing  surfaces  are  pressed  together,  and  is  independ- 
ent of  the  extent  of  those  surfaces  and  of  the  velocity  of 
rubbing.  The  law  is  departed  from  whenever  the  surfaces 
are  subjected  to  such  intensity  of  pressure  as  to  become 
abraded  or  fractured.  It  ia  also  inaccurate  where  the  sur- 
faces are  separated  by  an  unguent,  and  are  of  such  great 
area  that  the  resistance  doe  to  viscosity  of  the  lubricant 
lieoome*  considerable  as  compared  with  the  resistance  of 
true  friction.  In  this  ease  the  resistance  varies  approxi- 
mately in  proportion  to  the  area  of  the  surfaces  in  contact. 
This  latter  case  occurs  less  frequently  than  the  preceding. 
Great  variations  of  velocity  also  cause  a  modification  of  the 
law,  the  friction  becoming  slightly  less  with  high  speeds. 

10.  'The  resistance  due  to  friction  is  obtained  by  multi- 
plying the  pressure  home  by  the  surfaces  in  a  direction 
perpendicular  to  their  planes  by  the  coefficient  of  friction 
/.  The  following  are  values  of/  for  the  most  frequently 
occurring  oases,  as  given  by  Horin  if 


Ho. 

SurlkMf. 

UncMnt. 

Aoshl. 

/  -  Ub.  i. 

1 

Wood  on  wood 

None 

14°    to26J° 

0.29  to  OJSO 

2 

((       It      (t 

Soap 

20    to  111" 

0.04  to  0.20 

8 

Metal  "      "    

None 

261°  to  31i° 
1.?°   to  20° 

0.80  to  0.60 

4 

4t              11            «l 

Water.... 

0.2.'!  to  0.3S 

E 

41              M            U 

Soap 

1U° 

0.20 

fi 

Leather  on  metal.. 

None 

r/ 

O.S« 

7 

U                 M              «4       ^ 

Greased^ 

&23 

8 

U               MM 

Water.... 

20° 

0.36 

8 

M                 M              4* 

Oil 

8J° 

ai5 

10 

Smoothest  and  best 
lubricated     snr- 

fsc«i 

11°  to  2° 

O.OS  to  0.086 

•Jimmal  PranUtn  IruHMe,  July,  1878,  p.  1.       fMMoM  fin- 
damcniaUt  de  Mioaniqu€. 
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The  Tslue  of/  for  earth  varies  from  0.25  for  wet  oUy  to 
I.IO  for  gravelly  soil ;  a  ntnal  raise  is  O.&O.  The  ooeffi- 
eient  of  qoieicenoe  very  commonly  exceeds  that  of  motion 
aboat  40  per  cent. 

11.  The  maximum  pressure  which  the  more  freqaently 
ased  ungnents  will  bear  varies  with  the  speed  of  the  rub- 
bing surfaces,  the  liability  to  heat  being  measured  by  the 
product  of  pressure  into  velocity — i'.  e.  by  the  quantity  of 
energy  expended  in  a  given  time.  At  a  uniform  speed  of 
200  feet  per  minute,  the  maximum  per  square  inch,  at  de- 
termined by  experiments  on  new  iron  shafts  runoing  in 
loaded  bearings,  is  as  follows,  when  the  elevation  of  tem- 
perature of  bearing  is  not  above  50°  F.  : 

Winter  sperm  otl SB  lbs.  {  Beat  mineral  oil tS  lbs. 

Summer     •'     "  78   "        Light       "       '•  M  " 

Whiter  lard. 5»   "     I  Lightest  "       "  SO   " 

At  lower  speeds  and  with  very  hard  and  smooth  surfaeef 
much  higher  pressures  may  be  allowed.  Steel  crank-pins 
for  steam-engines  are  sometimes  subjected  to  a  pressure  of 
1200  pounds  or  more  per  square  inch,  with  a  velocity  of 
rubbing  of  about  50  feet  per  minute ;  but  this  should  be 
regardml  as  a  maximum  pressure,  and  should  not  be  ap- 
proached when  possible  to  avoid  it  Sperm  oil,  lard  oil, 
and  lard  or  tallow  are  the  best  lubricants  for  use  on  hoary 
machinery.  Lubricants  having  less  "  body "  are  more 
suitable  for  light  machinery.  All  of  the  fixed  animal, 
mineral,  and  vegetable  oils  are  frequently  employed,  and 
plumbago  and  soapstone  are  sometimes  used. 

12.  The  temperature  at  which  oils  lose  their  fluidity 
has  some  influence  upon  their  ralue  in  special  cases.  Win- 
ter lard  oil  begins  to  thicken  at  40°  F.,  and  congeals  at 
25°,  Winter  sperm  thickens  at  48°,  and  becomes  solid  at 
36°.  Summer  sperm  oil  thickens  at  S6°,  and  freexes  at 
Sft°.  Heavy  mineral  oil  thickens  at  43°,  and  solidifies  at 
20°.  Light  petroleum  thickens  at  34°,  and  freezes  at  18°. 
Very  light  mineral  oil  thickens  at  18°,  but  remains  liquid 
atO°F. 

13.  Since  both  pressure  and  velocity  of  motion  have  an 
influence  in  determining  the  value  of  a  lubricant,  that 
which  is  best  adapted  for  any  special  case  should  always 
be  selected  after  trial  under  the  precise  conditions  of  aotual 
use,  both  of  speed  and  pressure,  whenever  possible. 

14.  Work  lost  in  overcoming  friction  gives  rise  to  heat 
to  the  amount  of  one  British  thermal  unit  for  each  772 
foot-pounds  so  expended.  Where  this  erolntion  of  heat 
does  not  produce  overheating  of  the  bearing  surface  or 
burning  of  the  unguent,  it  does  no  harm.  The  amount  of 
pressure  thrown  upon  the  surfaces  exposed  to  friction 
should  always  be  carefully  kept  far  below  the  limit  at 
which  heating  is  liable  to  occur  at  the  proposed  velocity 
of  rubbing. 

15.  The  diameter  of  the  journal  of  a  revolving  shaft  is 
fixed  by  the  consideration  of  the  stress  which  it  has  to 
bear;  its  length  is  determined  by  the  magnitude  of  frio- 
tional  resistances  and  tho  limit  of  pressure  admissible. 
The  following  formula  was  first  proposed  by  the  writer  in 
1862,  from  observation  of  and  experiment  upon  the  erank- 
shafto  of  naval  staamen: 
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Kankino  in  ISflS  published  the  following,  as  derived  from 
locomotive  practice : 

'     »0  K+  20 ^  *" 

In  these  formulas,  I  represents  the  minimum  length  of  bear- 
ing in  inches;  d  is  its  diameter,  Fthe  velocity  of  rubbing 
in  feet  per  minute,^  the  maximum  pressure  per  square 
inch  of  longitudinal  section  of  the  oearing,  and  P  the 
maximum  total  load  on  the  journal  In  pounds.  Mr.  J.  D, 
Van  Buien  published  in  1869  the  formula  deducible  tnm 

850,000 '  '• 

where  P  Is  the  total  working  load  on  the  bearing  of  a 
erank-pin  in  pounds,  and  N  the  number  of  revolutions 
per  minute.     Mr.  T.  Skeel  in  1873  gave  the  following: 
r  n  D       J  a  D 
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in  which  I  HP  represents  the  "indicated  horse-power" 
transmitted  by  the  crank-pin,  and  •  is  the  stroke  of  piston 
in  inches.  All  of  these  formulas  will  be  found  useful  for 
plane  as  well  as  cylindrical  surfaces. 

16.  Oood  practice  is  generally  considered  to  dictate  a 
limit  of  pressure  as  low  as  800  pounds  per  square  inch  for 
other  metals  than  steel.  With  thorough  lubrication,  which 
should  always  be  carefnlly  provided,  and  pressures  below 
the  maximum,  the  kind  of  metal  of  which  the  bearing  sur- 
faces are  composed  does  not  usually  affect,  in  any  apprecia- 
ble degree,  the  amount  of  frictional  resistance. 


In  general,  to  reduce  the  amount  of  power  lost  in  frio- 
tion,  parts  should  bo  made  as  light  as  possible  consistently 
with  proper  strength ;  rubbing  surfaces  should  be  given  at 
great  an  area  as  possible ;  the  velooity  of  rubbing  and  dis- 
tances moved  over  should  be  kept  well  below  the  maximum 
due  the  pressure ;  and  lubricants  should  be  carefully  ehosen. 
A  common  length  of  journal  for  shafting,  as  made  by  the 
best  builders,  is  four  times  the  diameter.  With  ample  sur- 
Tace  and  effectire  lubrication,  wear  becomes  imperceptible. 
Heavy  weights  are  often  carried  on  rolIerB,  and  wagons  and 
carriages  are  mounted  on  wheels,  rolling  friction  being 
thus  substituted  for  the  more  serious  form  of  sliding  fric- 
tion. "  Friction-wheels  "  supporting  the  shafts  of  grind- 
stones, or  as  applied  in  the  "  Atwood  machine,"  also  illus- 
trate this  case. 

17.  Although,  in  the  operation  of  machinery  and  in 
many  other  instances,  friction  is  an  annoyance  and  the 
cause  of  even  very  serious  losses,  it  is  also  frequently  very 
useful.  The  friction  of  the  driving-wheels  of  the  locomo- 
tive upon  tho  track  is  essential  to  the  useful  application  of 
its  power.  "  Friction -gearing,"  driving  by  the  friction 
produced  by  contact  and  mutual  pressures  of  the  smooth 
peripheries,  has  now  many  important  applications.  Nails, 
screws,  and  wedges  would  hare  no  value  except  for  the 
frictional  resistance  which  retains  them  in  plaeewhen  once 
"  driven  home."  The  checking  of  the  recoil  of  ordnanos 
and  of  tho  motion  of  railroad  trains  is  accomplished  by 
"  friction -brakes."  Even  the  act  of  walking  becomes  im- 
possible when,  as  npon  smooth  ice,  the  foot  finds  no  frio- 
tional  resistance  to  its  movements. 

18.  Boiling  friction  has  been  found  to  be  governed  by 
a  law  which  is  expressed  with  approximate  aconraoy  by 
the  formula  given  by  Coulomb : 

f-fj- (5), 

in  which  F  represents  the  resistance,  or  the  required  foroe 
of  traction  to  overcome  it,  when  X  is  the  load  expressed  in 
similar  units  of  foroe,  and  r  is  the  radius  of  the  roller  on 
which  the  load  is  carried.  The  cocBicient  of  friction  as 
determined  by  experiment  is  represented  by/.  The  experi- 
ments of  Gen.  Morin  confirm  toe  deductions  of  Coulomb, 
while  those  of  Dnpuit  and  those  of  I'oirie  and  Saurage 
give  results  in  which  F  varies  nearly  as  tho  square  root  of 
r.  Theformula  above  given  is  generally  adopted.  Coulomb 
found  the  value  of/  for  rollers  of  elm  to  be  0.032;  Wcia- 
bacb  and  De  Pambour  found  the  value  for  railroad  ear- 
wheels  to  be  very  oloiely  0.02.  The  total  resistance  of 
railroad  trains  on  level  grades  and  under  favorable  condi- 
tions is  usually  from  8  to  10  pounds  per  ton  weight  of  train 
at  all  ordinary  speeds.  For  vehicles  mounted  on  wheels 
the  tractive  force  is  2F,  sinoe  tho  impelling  force  is  ap- 

{ilied  at  tho  axis  and  its  lever-arm  has  but  one-half  the 
ength  assumed  in  the  formula.  The  value  of  /  it  subject 
to  great  modifications  with  different  snrfaoes,  and  by  the 
effect  of  the  load  in  altering  the  form  of  the  wheel  or  the 
roller,  and  in  indenting  and  compressing  the  surface  on 
which  it  moves. 

19.  The  frictional  resistanet  of  pnUtgt  arises  in  a  great 
degree  from  the  rigidity  of  their  cordage.  This  was  found 
by  Coulomb  to  be  proportional  to  the  tension,  to  increase 
nearly  as  the  sqnare  root  of  the  cube  of  the  diameter  of  the 
lope,  and  to  be  inversely  proportional  to  the  diameter  of 
the  sheaves  over  which  the  rope  passes  or  of  the  cylinder 
around  which  the  rope  winds,  neisbach  has  shown  that 
this  rigidity  is  due  principally  to  the  lateral  friction  resist- 
ing the  ilipping  of  the  fibres  among  each  other,  and  that 
it  is  less  With  greased  or  tarred  ropes  than  with  dry  cord- 
age ;  and  alto  that  wire  ropes  ofrer  lets  of  thii  kind  of 
resistance  than  ropes  of  hemp.*  Where  a  rope  is  wound 
several  times  around  a  cylinder,  the  resistanos  inoreases  in 
a  geometrical  ratio.  It  is  for  this  reason  that  the  strongest 
rope  may  be  broken  by  the  friction  produced  by  a  few  turns 
taken  about  a  post,  as  is  sometimes  seen  in  the  common 

ftraotioe  of  seamen  "  rendering  "  a  line  around  the  "  bitts  " 
n  checking  the  motion  of  a  vessel. 

20.  Fluid  friction,  so  called,  is  a  resistance  due  to  vit- 
oosity  of  the  fluid,  and  to  the  resistance  of  the  inertia  of 
those  particles  which  arc  subjected  to  change  of  motion. 
The  resistance  of  well-formed  vessels  is  caused  almost  en- 
tirely by  "  fluid  friction."  The  amount  of  this  leaistance 
is  given  by  Rankinef  at  "  I  pound  per  square  foot  of  sur- 
face moving  ten  knots"  (nautical  miles)  "per  hour."  By 
Isherwoodf  it  is  stated  to  be  "  0.45  pound  per  square  foot 
of  surface  moving  with  a  velocity  of  10  feet  per  second." 
This  resistance  varies  directly  at  the  area  of  surface  and 
nearly  as  the  square  of  the  velooity.  Tho  coefficient  de- 
creases with  increase  of  velooity.  R.  H.  Thubstoh. 


*  Zttttdtrtn  fOr  Ingmiear-mtm,  1<A.  1. 1848. 
p.  81.       tJihyinesria;  PnixdmU,  voL  i.  p.  IS, 
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Fri'dar  [either  "Freya'B  day,"  dia  Vtnerit,  or"Frig- 
g«"s  day ;"  Qor.  Fmtag;  Fr.  Veudredt],  the  sixth  day  of 
the  week,  fallowing  Thursday  and  preceding  Saturday.  In 
the  Eaiiem,  Latin,  and  Anglican  churches  all  Fridays  ex- 
cept Christmas  (or  in  some  Roman  Catholic  dioceses  all 
Fridays  exoept  those  in  Advent,  bat  always  the  Ember  Day 
in  Advent)  ar«  fasts  of  obligation,  in  memory  of  the  pas- 
sion of  our  Lord,  which  is  espcoially  cummemornted  on 
OooD  Friday  (which  see).  In  the  folk-lore  of  many  na- 
tions Friday  is  considered  an  unlucky  day,  doubtless  on 
aacount  of  the  religious  assooiations  conoeoted  with  it. 

Fried'berg,  man  afaotaring  town  of  Pnusia,  in  the  prov- 
ince of  Brandenburg,  is  situated  between  several  small 
lakes.     Pop.  iA21. 

Fried'ensvUIe,  post-v.  of  TTpper  Saacon  tp.,  I<ehigh 
CO.,  Pa.,  and  has  important  lino-works. 

Fried'Iand,  town  of  Mecklenburg-Rtreliti,  Oermany, 
30  miles  N.  E.  of  New  Strelitz.  It  has  a  brisk  trade  and 
thriving  manufaotnres.     Pop.  5031. 

Friedland,  town  of  Prussia,  27  miles  E.  of  KSnigs- 
berg.  Here  the  allied  Russians  and  Prussians  were  de- 
feated by  the  French  June  14,  1807. 

Friedlaad,  town  of  Bohemia,  68  miles  N.  of  Prague. 
Wallenatein,  whose  eastle  is  olose  by,  took  his  title  of  duke 
bom  this  town.     Pop.  4331. 

Fried'iander  (David),  a  Jewish  scholar,  b.  at  KS- 
nigsberg,  Prussia,  Dec.  6,  1750,  was  attracted  to  Berlin 
by  the  reform  labors  of  Moses  Mendelssohn,  after  whose 
decease  ho  became  himself  the  leader  of  the  Berlin  Jews 
ia  educational  and  sooial  reforms.  He  even  went  so  far, 
at  one  time,  as  to  propose  a  union  of  the  Jewish  with  the 
Christian  Church,  bat  as  he  had  asked  that  the  Jews  be 
admitted  into  the  Christian  fold  without  acknowledging 
the  Messiah,  its  living  Head,  the  ecclesiastical  authorities 
of  Prussia  rejected  the  proposal.  The  literature  oooaaion- 
ed  by  this  proposal  is  quite  extensive;  the  most  raluable 
ramphlets  are  mentioned  in  OrItz  (p.  174,  note  2).  Fried- 
Bnder  fonnded  with  Itzig,  his  brother-in-bw,  a  free  school 
for  the  Israelitish  youths  of  Berlin,  and  he  labored  in  this 
oonnection  and  as  an  author,  as  well  as  a  citisen,  for  the 
social  and  political  elevation  of  his  people.  D.  Dee.  25, 
1834.  (See  Jo«T,  Oetchiekle  det  Judmlhum*,  etc..  iii.  316 
ttj.{  Quirt,  Oetek.  dtr  Jadm,  z.  182  m;.,  171  *ef.) 

Jahbs  H.  Wobmah. 

Frieodir  (or  Toa'fa)  Islands,  a  group  of  islands, 
sometimes  made  to  inoludo  the  Feejee  Islands,  situated  in 
the  Poeifio  Ocean  between  lat.  13°  and  25°  B.,  and  Ion.  172° 
and  177°  E.  Their  number  is  over  150,  of  which  the 
smaller  ones  generally  are  of  coral  formation,  while  the 
larger  ones  are  of  voleanio  origin.  They  have  few  native 
animals,  but  are  rioh  in  yams,  sweet  potatoes,  and  bread- 
fruits. 

Friends,  or  Qnakers,  a  society  of  professing  Chris- 
tiana, better  known  in  the  past  to  the  world  at  large  by 
the  name  of  "  Quakers."  They  at  first  called  themselves 
"Friends"  or  "Friends  of  Truth,"  and  they  still  retain 
among  themselves  the  title  of  the  ''  Society  of  Friends,"  by 
which  they  are  now  becoming  more  generally  recognized. 
The  term  "  Quaker  "  bad  its  rise  from  the  following  inci- 
dent :  Ooorge  Fox,  usually  called  the  founder  of  the  soci- 
ety, in  the  course  of  his  ministry  and  persecutions  was  in 
1660  brought  liefore  Justice  Bcunot  at  Derby,  England, 
"  who,"  says  Fox,  "  was  tho  first  that  called  db  '  Quakers,' 
because  I  bade  him  tremble  at  the  word  of  the  Lord."  This 
term,  though  given  in  scorn  to  the  Friends,  they  have  never 
felt  ashamed  of,  remembering  its  scriptural  authority  in 
such  texts  as  these:  "The  Lord  reigneth;  let  the  people 
tremble;"  "Hear  the  word  of  the  Lord,  ye  that  tremble  at 
His  word ;"  "  The  earth  shall  quake — tho  heavens  shall 
tremble,"  ete.,  setting  forth  the  exaltation  of  Gud  and  tho 
depeDdenee  and  nothingness  of  man.  Thus,  the  terms 
"  Quaker "  and  "  Quakerism  "  have  become  Incorporated 
into  the  history  and  literature  of  tho  society,  and  also  into 
general  literature,  taking  a  coloring  quaint  and  classical 
in  the  prose  of  Sonthey,  Coleridge,  and  Ilowitt,  and  in  the 
poetry  of  Lamb,  Lloyd,  Barton,  Longfellow,  Whittier,  and 
other*.  Bobert  Barclay  in  1690  entitled  his  learned  work 
on  the  doctrines  of  the  Friends,  An  Apology  for  tlie  true 
Chrialian  Dieinitjf  cu  the  tame  is  held  and  preached  by  the 
people  called,  in  icorn,  Quakeri;  and  Sewell  outillcd  his 
noted  work,  Sewell'i  Hiitory  of  the  People  called  Qtiakert. 
In  a  brief  sketch  of  this  portion  of  tho  Christian  Church  a 
cursory  glance  only  can  he  given  at  its  rise,  its  early  his- 
tory, its  essential  doctrines,  its  church  order  and  govern- 
ment,its  influence  upon  the  Christian  world,  and  its  present 
position  and  prospects.  "  The  rise  of  the  people  called 
Quakers,"  says  Bancroft,  "  is  one  of  the  memoraolc  events 
in  the  history  of  man.  It  marks  the  moment  when  intel- 
lectual freedom  was  claimed  unconditionally  by  the  people  | 


as  an  inalienable  birthright."  It  may  be  added,  it  marks 
the  period  when  the  conflict  for  liberty  of  conscience  re- 
sulted, through  persecutions  passively  endured,  in  a  per- 
manent victory.  Nor  can  the  early  history  of  tho  Friends 
be  regarded  as  unique  and  isolated.  The  true  eanses  of 
these  spiritual  phenomena,  and  of  all  others  in  the  progress 
of  Christian  truth,  are  deep-seated  and  remote.  All  the 
religious  societies  which  have  arisen  since  the  Reformation 
appear  to  have  aimed  at  a  more  fervent  piety  than  was 
found  among  the  sects  from  which  they  sprang.  They 
strove  to  realize  a  greater  conformity  to  the  apostolic  pat- 
tern. In  the  Reformation  itself  we  find  the  germs  of  those 
principles  which  were  subsequently  developed  and  carried 
out  by  the  founders  of  tho  Society  of  Friends.  Sentiments 
very  similar  to  those  held  by  Friends  on  the  subjects  of  the 
indwelling  and  gnidaace  of  the  Holy  Spirit,  on  baptism 
and  other  church  ceremonies,  on  wars  and  oaths,  and  a 
ministry  based  upon  education  and  human  appointment, 
were  entertained  ny  individuals  at  different  periods  before 
the  preaching  of  Fox.  Early  in  the  seventeenth  century 
there  was  a  marked  movement  in  this  direction,  which  pro- 
pared  the  way  for  the  more  full  presentation  of  the  gospel 
in  its  original  simplicity  by  Qeorge  Fox  and  his  co-workers. 
And  it  may  hero  be  remarked,  to  correct  a  popular  error, 
that  these  fundamental  doctrines  were  not  set  forth  before 
the  world  by  their  advocates  as  new  truths,  but  as  pure, 
unencumbered,  primitive  Christianity;  and  farther,  that 
George  Fox  himself  did  not  labor  to  found  and  organize  a 
new  sect,  but  was  earnest  in  proclaiming  the  truth  which 
he  felt  had  been  revealed  to  him.  In  this  work  he  foond 
ready  hearers  among  those  of  similar  convictions  and  ex- 
perience. Thns,  being  brought  to  Christ  by  the  revelation 
of  His  Spirit  intheir  own  hearts,  these  individuals  were 
brought  into  unity  of  doctrine  and  purpose,  one  with  an- 
other, as  a  Church,  of  which  they  regarded  Christ  alone  the 
Fonndcr,  and  over  which,  according  to  the  Scripture,  they 
believed  Christ  alone  to  be  the  Head,  and  by  His  Spirit  the 
personal,  perceptible,  immediate  guide  in  all  things.  Upon 
this  simple  apostolic  basis  the  early  Friends  became  asso- 
ciated, and  from  this  cardinal  doctrine  of  the  enlightening 
and  directing  power  of  the  Holy  Spirit  spring  all  their  dis- 
tinguishing views.  And  in  common  with  their  brethren 
of  the  other  Protestant  churches  of  their  times,  to  the  early 
Friends  it  was  given  not  only  to  believe  in  Christ,  but  to 
suffer  for  His  sake.  Although  some  of  the  Protestants 
earlier  organized,  as  the  Baptists  and  Presbyterians,  first 
met  the  force  of  persecution,  yet  upon  the  unresisting 
Friends  at  last  the  pitiless  storm  fell  most  heavily.  All 
this  sad  ecclesiastical  story  is  of  course  interwoven  with 
political  events.  The  hopes  of  greater  toleration  for  Prot- 
estants which  the  short  reign  of  Edward  VI.  had  given 
birth  to  were  completely  extinguished  by  the  inglorious 
one  of  his  sister  Mary.  When  Elizabeth  sncceeded  to  the 
throne  she  found  herself  surrounded  by  papists  strongly 
attached  to  their  religion  and  zealous  for  its  support.  Re- 
fusing to  hazard  the  peace  of  the  realm  by  too  great  or  sud- 
den alterations,  her  policy  led  her  to  pnrsue  a  cantious 
course  in  changing  the  existing  order  of  things,  so  that  the 
doctrines  and  forms  of  worship  revived  and  established  by 
her  left  the  minds  of  many  Protestants  dissatisfied.  The 
spirit  of  inquiry  was  abroad  in  increasing  vigor  and  ac- 
tivity, and  various  classes  of  dissenters  sprang  up,  nnited  in 
a  strenuous  opposition  to  the  Romish  Church,  combined 
also  with  a  degree  of  discontent  with  the  existing  established 
religion.  These  disputes  and  dissensions,  which  had  been 
carried  on  with  increasing  acrimony  through  the  reigns 
of  Elisabeth  and  James  I.,  began  to  assume  under  Charles 
I.  a  most  serious  aspect,  threatening  to  destroy  the  peace 
of  the  kingdom.  His  arbitrary  assumptions  augmented 
the  difBculties,  which  finally  culminated  in  the  civil  war, 
and  inl648  brought  the  king  to  the  scaffold,  and  set  up  the 
new  form  of  government.  Under  the  rule  of  Cromwell  and 
of  tho  Puritans  more  Just  and  tolerant  measures  were  gain- 
ing ground  in  tho  minds  of  men  when  they  received  a  check 
by  his  death  in  1658.  On  the  accession  of  Charles  II.  to 
the  throne  in  1660  flattering  promises  were  made  by  him 
of  "  liberty  to  tender  consciences  "  "  in  matters  of  religion," 
but  they  proved  delusive.  Given  up  to  his  own  pleasures, 
ho  allowed  the  clergy  to  cany  out  their  plans  for  the  con- 
trol of  the  Church,  without  inquiring  into  the  sufferings 
sustained  by  his  subjects.  Of  tncse  sufferings  the  Society 
of  Friends,  both  in  Great  Britain  and  in  the  American 
colonies,  partook  largely.  It  is  estimated  that  during  the 
winter  of  1662  between  4000  and  5000  of  their  members  were 
incarcerated  in  the  foul  jails  and  dungeons  of  Great  Britain. 
In  1672,  Charles  II.  issued  a  declaration  to  suspend  the 
operation  of  penal  laws  against  nonconformists,  which  was 
followed  by  a  bill  to  exempt  dissenters  from  penal  laws, 
introduced  into  Parliament  in  1880.  (For  fVirther  details 
respecting  this  interesting  period  of  church  history  as  re- 
gards the  Friends,  who  suffered  more  severely  than  any 
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other  elftsa  of  diuenteri,  we  would  refer  the  inquirer  to 
Sbwki<i.'8  Hittorg,  to  Oough's  Hirtory  of  Friendt  in  Irt- 
landf  and  to  Bowden'b  Sitiory  0/  Fritnds  in  Amtriea.) 
It  wu  dnring  this  period  of  trial  to  the  Ghurah  that  the 
Sooiety  of  Friends  was  gathered  and  organiied,  thriring, 
like  the  oak,  "amid  the  rude  ooncucsions  of  the  storm." 
And  it  waa  in  1646,  during  the  first  stages  of  these  civil 
and  religious  commotions,  that  George  Fox,  then  in  his 
twenty-third  year,  began  his  labors  as  a  minister  of  the 
gospel.  (To  the  account  of  his  ministry  and  the  details  of 
his  life,  as  recorded  in  his  celebrated  Journal,  we  would 
direct  the  reader  who  desires  to  gain  a  just  conception  of 
his  character  and  of  the  principles  he  promulgated.  "  One 
of  the  most  extraordinary  and  instructive  narratires  in  the 
world,"  says  Sir  James  Mackintosh  of  this  book.  "  Every 
page  of  George  Fox,"  says  Bpnrgeon,  "ispure  gold.")  With 
regard  to  his  personal  convictions  of  the  truth  which  he 
proclaimed,  he  says,  "The  Lord  God  opened  to  me  by  His 
invisible  power  bow  every  man  was  enlightened  by  the 
divine  light  of  Christ:  I  saw  it  shine  through  all,  and  that 
they  who  believed  in  it  came  out  of  condemnation  into  the 
Light  of  life,  and  became  children  of  the  light;  but  they 
that  hated  it  and  did  not  believe  it  were  condemned  by  it, 
though  they  made  a  profession  of  Christ."  In  describing 
his  mission  OS  a  minister  ha  says, "  I  was  sent  to  turn  people 
from  darkness  to  light — to  the  grace  of  God  and  to  the 
(ruth  in  the  heart  that  came  by  Jesus,  that  all  might  come 
to  know  their  salvation  nigh.  I  saw  that  Christ  died  for 
all — was  a  propitiation  for  all,  and  that  the  manifestation 
of  the  Spirit  of  God  was  given  to  every  man  to  profit  withal. 
These  things  I  did  not  see  by  the  help  of  man,  nor  by  the 
letter  of  Scripture,  but  I  saw  them  in  the  light  of  the  Lord 
Jesus  Christ,  and  by  His  immediate  Spirit  and  power,  as 
did  the  holy  men  of  God  by  whom  the  Holy  Scriptures  were 
written ;  yet  the  Holy  Scriptures  were  very  precious  to  me, 
for  I  was  in  that  Spirit  by  which  they  were  given  forth." 
Upon  this  vital  and  comprehensive  seriptnral  doctrine,  that 
all  spiritual  knowledge  oomes  through  the  revelation  of  the 
Lord  Jesus  Christ  by  His  Spirit,  and  that  Uc  is  Head, 
"  personally  and  perceptibly,"  over  all  things  to  His  Church, 
rests  the  whole  superstructure  of  the  doctrines,  mode  of 
worship,  and  church  order  of  the  Friends.  This  super- 
structure we  will  now  briefly  examine;  remarking,  first, 
that  nothing  is  farther  from  the  fact  than  the  idea  often  met 
with  that  Friends  avow  no  settled  religions  creed.  On  the 
contrary,  the  things  moat  surely  believed  and  professed 
among  them  since  Fox  and  Burrough  and  Howgill'  and 
Barclay  iiegan  their  ministry  have  been  openly  published 
in  hnndrods  of  volumes  of  the  writings  of  the  Church,  and 
are  nothing  less  than  the  cardinal  doctrines  of  the  gospel 
in  all  their  fulness  as  set  forth  in  Holy  Scripture,  and  as 
witnessed  to  by  the  Holy  Spirit  in  the  heart,  according 
to  the  texts,  "He  that  believeth"  "hath  the  Witness  in 
himself;"  "the  Spirit  bearoth  witness,  because  the  Spirit 
is  tmth,"  eta.  These  doctrines  have  never  been  offered  as 
speenhitions  or  opinions,  but  as  matters  of  personal  and 
church  experience.  The  apostolic  word  is  knoa:  "We 
ibnoio  we  have  passed  from  death  nnto  life;"  "We  hum 
that  the  Son  of  God  is  come,  and  hath  given  us  an  under- 
standing t(iat  we  may  knoa  Him  that  is  true."  Among 
many  similar  bold  and  clear  declarations  of  faith  put  forth 
by  early  and  later  Friends  may  be  cited  some  passages  from 
the  letter  of  George  Fox  to  the  governor  of  Barbadoes  in 
1671:  "We  do  own  and  believe  in  God,  the  only  wise, 
omnipotent,  and  everlasting  God,  who  is  the  Creator  of  ail 
things  and  the  preserver  of  all  that  He  hath  made — God 
over  all,  blessed  for  ever !  We  do  own  and  believe  in  Jesus 
Christ,  His  beloved  and  only-begotten  Son,  in  whom  He  is 
well  pleased ;  who  was  conceived  by  the  Holy  Ghost  and 
bom  of  the  Virgin  Mary ;  in  whom  we  have  redemption 
through  Hie  blood,  even  the  forgiveness  of  sins ;  by  whom 
were  all  things  created  in  heaven  and  in  earth.  We  believe 
that  lie  was  made  a  sacrifice  for  sin  who  knew  no  sin — that 
He  was  crucified  for  us  in  the  flesh,  was  buried  and  rose 
again  the  third  day  for  our  justification,  and  ascended  into 
heaven,  and  now  sitteth  at  the  right  hand  of  God.  This 
Jesus,  who  was  the  foundation  of  the  holy  prophets  and 
apostles,  is  our  foundation ;  for  we  believe  there  is  no  other 
foundation  to  be  laid  but  that  which  is  laid,  even  Christ 
Jesus ;  who  tasted  death  for  every  man,  shed  His  blood  for 
all  men,  and  is  a  propitiation  for  our  sins  and  for  the  sins 
of  the  whole  world,  according  to  the  testimony  of  John 
when  he  said,  '  Behold-  the  Lamb  of  God,  who  taketh 
away  the  sin  of  the  world  !' "  On  these  cardinal  dootrines, 
as  also  upon  those  of  the  oSloos  of  the  Holy  Spirit,  the 
fall  of  man,  justification  by  faith,  on  sanctifieation,  on 
the  inspiration  and  authority  of  the  Holy  Scriptures, 
the  writings  of  George  Fox  and  his  contemporaries,  Penn, 
Peningtoo,  Barclay,  and  others,  are  full  and  explicit. 
They  declare  that  "  we  believe  also  in  the  Holy  Spirit,  the 
Comforter,  the  promise  of  the  Father,  whom  Christ  de- 


olared  He  would  send  in  His  name  to  lead  and  guide  His 
followers  into  all  truth,  to  teach  them  all  things,  and  to 
bring  all  things  to  their  remembrance ;  we  believe  that  a 
manifestation  of  the  Spirit  is  given  to  every  man  to  profit 
withal;  that  He  convicts  for  sin,  and  through  obedience  to 
His  manifestations  gives  power  to  the  soul  to  overcome  and 
forsake  sin,  and  through  Uis  transforming  power  nnites  the 
soul  to  Christ  in  the  new  creation,  according  to  the  Scrip- 
ture, 'If  any  man  be  in  Christ,  he  is  a  new  creature.'  We 
believe  the  Holy  Spirit  opens  to  the  mind  the  mysteries  of 
salvation,  and  that  the  saving  knowledge  of  God  and  of 
Christ  can  only  be  obtained  through  the  revelation  of  the 
Spirit,  for  the  apostle  says, '  What  man  knoweth  the  things 
of  a  man  save  the  Spirit  of  man  which  is  in  him?  even  so 
the  things  of  God  knoweth  no  man  but  the  Spirit  of  God.| 
We  believe  in  the  fall  of  man ;  that  man  was  created  in  the 
image  of  God,  understanding  the  divine  law  and  holding 
communion  with  his  Maker;  that  through  transgression 
he  lost  this  happy  state  and  heavenly  image,  and  that  un- 
til renewed  by  the  regenerating  power  of  the  heavenly 
Man,  Christ  /esns,  he  is  dead  to  the  divine  life  in  which 
Adam  originally  stood ;  but  we  do  not  belicro  that  sin  is 
Imputed  to  any  until  thoy  transgress  the  divine  law  after 
sufficient  opportunity  has  been  given  to  understand  it. 
Hence  it  follows  that  children  cannot  bo  sinners  fh>m  their 
birth,  although  they  inherit  the  seed  of  sin ;  yet  they  are 
also  through  Jesus  Christ  heirs  of  His  grace  and  partakers 
of  His  saorifioe  made  for  the  sins  of  the  world ;  and  if  they 
die  in  infancy  we  believe  they  are  saved  through  the  atone- 
ment of  our  Saviour."  On  the  subjects  of  sanctifieation 
and  justification  the  belief  of  the  Friends  has  ever  been 
that  the  great  design  of  our  Creator  in  sending  His  be- 
loved Bon  into  the  world  was  the  redemption  of  man  from 
the  fall,  that  he  might  be  restored  into  unity  and  fellowship 
with  God.  "For  this  end  He  hath  communicated  to  every 
man  a  measure  of  that  light  and  grace  which  came  by  Jesus 
Christ;  and  as  many  as  resist  not  this  light,  bnt  receive 
and  obey  it,  it  becomes  In  them  a  holy,  pure,  and  spiritual 
birth,  bringing  forth  holiness,  righteousness,  purity,  and 
all  those  other  blessed  ft'uits  which  are  acceptable  to  God ; 
by  which  holy  birth — Jesus  Christ  formed  within  us — we 
are  sanctified,  and  are  also  justified  in  the  sight  of  God, 
according  to  the  apostle's  words,  '  But  ye  are  washed,  but 
ye  are  sapctified,  out  ye  are  justified  in  the  name  of  the 
Lord  Jesus  and  by  the  Spirit  of  oar  Ood.'  Wa  consider, 
then,  our  redemption  in  a  twofold  respect.  The  first  is  the 
redemption  performed  and  accomplished  by  Christ  for  ns, 
in  His  crucified  body  without  us;  the  other  is  the  redemp- 
tion wrought  by  Christ  in  us,  which  no  less  properly  is  ac- 
counted a  redemption  than  the  former.  The  first  is  that 
whereby  a  man  as  he  stands  in  the  fall  is  put  into  a  capa- 
city of  salvation,  and  has  conveyed  to  him  a  measure  of  toat 
Sower,  virtue,  spirit,  life,  and  grooo  that  was  in  Christ 
esns,  which  is  the  free  gift  of  Ood;  the  second  is  that 
whereby  we  witness  and  know  this  pure  and  perfect  re- 
demption in  ourselves  by  the  inward  appearing  of  our  Sa- 
viour by  His  Spirit  to  set  up  his  kingdom  in  our  hearts, 
and  to  bring  us,  as  we  submit  to  His  will  and  government, 
into  the  glorious  liberty  of  the  sons  of  God." 

As  regards  the  so-called  sacraments  of  the  Church,  the 
Society  of  Friends  never  assumed  a  merely  negative  posi- 
tion, but  one  emphatically  positive.  Its  founders  in  ceas- 
ing from  man  turned  to  the  Lord.  The  Holy  Spirit  who 
led  them  out  of  material  forms  led  them  into  the  spiritual 
substajice.  While  rtyeoting  the  typical  baptism  of  water, 
they  accepted  in  its  fulness  the  heart-cleansing  baptism  of 
the  Holy  Ghost.  They  renounced  the  outward  ordinance 
of  communion,  l>eoause  in  the  obedience  of  faith  they  had 
been  brought  to  know  of  the  spiritual  supper  of  the  Lord 
— the  breaid  of  life  and  the  wine  of  the  kingdom.  These 
views  the  Friends  regard  as  the  result  of  the  scriptural 
truth  that  Christ  is  all  in  all  to  believers,  and  that  they  are 
spiritually  complete  in  Him.  The  views  also  of  Friends 
on  divine  worslilp  they  believe  to  be  the  inevitable  conse- 
qnence  of  the  fundamental  scriptural  principle  of  all  wor- 
ship— that  it  must  be  in  spirit  and  in  truth.  "  If  we  should 
deny  this  way  of  wonhip,"  says  Isaac  Ponington,  "we 
should  deny  Christ:  men  cannot  worship  in  spirit  and  in 
truth  as  thoy  please,  but  must  wait,  in  the  silence  of  the 
flesh,  for  God's  Spirit  to  quicken  them  into  spiritual  wor- 
ship." Neither  is  their  doctrine  of  a  free  gospel  ministry 
negative — as  of  a  ministry  merely  unpaid,  or  not  depend- 
ing upon  intellectual  education  or  upon  human  ordination 
—but  of  a  ministry  whose  freedom  consists  in  this,  that  it 
is  exercised  under  the  immediate  teaching  of  the  Holy 
Spirit,  and  that  it  stands  not  in  the  wisdom  of  man,  but 
in  the  power  of  God.  Friends  accept  the  apostolic  stand- 
ard OS  expressed  by  Paul :  "I  certify  you,  brethren,  that 
the  gospel  which  was  preached  of  me  was  not  after  man, 
for  I  neither  received  it  of  man,  neither  was  I  taught  i^ 
but  by  the  revelation  of  Jesus  Christ;"  and  also  the  ez- 
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horiation,  "Aa  erer;  num  hath  reeeived  the  gift,  even  m 
minister;"  "If  as;  man  mioiater,  let  him  do  it  u  of  the 
ability  which  Ood  gireth."  And  upon  the  same  baais  of 
the  immediate  Headahip  of  Christ  in  the  Church  reat  the 
Tiews  of  the  Frienda  upon  church  order  and  government. 
Gathered  out  of  ever;  aeot  and  rank,  the  earl;  Frienda 
were  not  brought  together  like  looae  and  disjointed  atones 
in  a  ohaotio  maas,  but  it  was  their  belief  that  it  was  the 
will  of  God  by  the  aame  divine  power  which  had  called 
them  indiriduall;  to  Himself  to  build  them  up  together,  a 
apiritnal  house.  "  We  can  boldl;  declare  with  a  good  eon- 
aeience,  in  the  aight  of  Ood,"  aaya  William  Penn,  "that 
the  aame  Spirit  which  leads  ua  to  believe  the  doctrinea  and 
principles  of  the  truth,  and  to  hold  and  maintain  them  in 
their  primitive  and  ancient  purity,  aa  aet  forth  by  the 
apostles  of  Christ  in  the  Holy  Sorinturea, — I  say,  tbia  aame 
Spirit  doth  now  lead  ua  into  the  like  holy  order  and  gov- 
ernment to  be  exercised  among  as  which  was  exercised 
among  them."  Robert  Barclay,  too,  in  his  elaborate  chap- 
ter on  thia  subject,  premiaea, "  First,  Jeaus  Christ,  the  King 
and  Head  of  the  Church,  did  appoint  and  ordi^n  that  there 
ahonid  be  order  and  government  in  it.  Secondly,  the  apoa- 
tles  and  primitive  Cl^istiana,  when  they  were  filled  with 
the  Holy  Ohost  and  immediately  led  by  the  Spirit  of  Ood, 
did  practise  and  commend  such  order  and  government. 
Thirdly,  the  Chnreh  of  Christ  hath  the  same  neoeaaity  now 
as  of  old  to  exereiae  this  aothority — hath  the  same  power 
to  do  BO,  and  ia  led  by  the  aame  Spirit  into  the  nme  pnto- 
tices." 

Our  limita  will  not  permit  details  upon  the  order,  disol- 
pline,  and  church  government  of  the  Friends.  We  woald 
refer  for  these  to  their  doctrinal  writings  and  books  of 
"discipline."  But  it  may  be  here  remarked,  as  a  broad 
praolical  principle  underlying  all  the  tranaactiona  of  the 
Chnreh,  that  it  ia  evidently  not  in  aooordance  with  the 
hii^h  atandard  of  church  unity  and  apiritnal  guidance  wbioh 
Friends  profeas  to  adjust  and  settle  queationa  that  Come 
befoT«  them  by  a  numerieal  majority  or  vote.  It  is  their 
enatom,  therefore,  and  the  only  way  of  proceeding  consist- 
ent with  their  doctrinea,  to  endeavor  in  all  the  transaotions 
of  the  Church  to  wait  for  and  obtain  the  immediate  guid- 
ance of  the  Holy  Spirit  as  the  true  spirit  of  judgment. 
And  on  any  occasion  where  this  unity  of  feeling  is  wanting 
and  cannot  be  attained  to  they  either  dismiss  the  question 
or  defer  it  for  l^iture  action.  And  the  writings  of  the 
Church  fully  set  forth  that  the  experience  of  the  Friends 
gives  confirming  evidence  to  them  that  the  Lord  Jesus  by 
His  Spirit  grants  wisdom  profitable  to  direct,  and  remains 
to  be  the  immediate  counsellor  of  Hia  people,  ooUeotively 
aa  well  aa  individually.  The  influence  of  aome  diatinctive 
prinoinlea  of  the  Frienda  upon  the  world  at  large  haa  often 
been  the  aubjeot  of  remark  by  writera  outside  of  the  aooiety. 
Their  early  oppoaition  to  alavery  and  the  slave-trade,  their 
testimony  against  all  wars  as  at  varianoe  with  the  gospel 
of  peaee,  the  recognised  position  and  sphere  of  woman 
in  the  affairs  of  their  Church,  and  their  moat  prominent 
Boriptural  doctrine  of  the  personal  experimental  work  of 
■pintoal  religion  in  the  heart  by  and  through  the  imme- 
diate pereeptible  operations  and  indwelling  of  the  Spirit 
of  God,  are  viewa  that  are  finding  increasing  acoeptanoe 
throughout  Christendom.  As  to  their  benevolent  and  hu- 
manitarian efforts  aa  individuals  and  as  a  Church — efforts 
eonspionous,  perhapa,  in  proportion  to  their  nnmbera — we 
sometimes  hear  these  commented  on  as  if  their  aaaooiation 
as  a  religioua  body  waa  primarily  one  of  aimple  philan- 
thropy and  moral  reform.  But  ia  it  not  in  justice  due  to 
them,  and  to  the  operative  principles  of  the  gospel  which 
they  in  oommon  with  all  otner  Christiana  advocate,  to  as- 
ttga  the  self-sacrificing  labors  of  such  missionaries  as  Fox 
and  Penn,  Woolman  and  Wheeler,  Allen,  Grollet,  Foster, 
and  Fry,  to  that  love  to  God  which  ia  the  true  aource  of 
lore  to  man — to  that  ardent  zeal  for  the  honor  and  glory 
of  Ood  which  ia  inaeparable  from  the  welfare  of  man  t  On 
the  present  position  and  prospects  of  the  society  our  re- 
marks must  he  brief.  The  sentiment  is  sometimes  Tolun- 
teersd  by  popular  writers  that  Friends  have  already  done 
their  work,  and  that  their  disintegration  and  dianppearance 
from  the  field  of  action  is  to  be  looked  for.  This  assump- 
tion, it  seems  to  us,  does  not  well  aooord  with  the  evident 
fact  that  in  the  universal  upheaval  and  unsettlement  of 
religions  feeling  in  the  present  day  there  ia  an  increas- 
ing inquiry  after  that  radical  and  unchanging  trnth  that 
oomea  by  the  immediate  revelation  of  God,  by  Hia  Spirit, 
to  the  human  aou),  as  it  did  in  the  apoatolic  timea;  and 
this  truth  involves  what  ia  emtntial  and  permanent  in 
Quakerism.   Bespecting  the  statistics  of  its  present  church 

membership— stated  to  be ,  including  Great  Britain 

and  America  and  some  amall  communitiea  on  the  oontinent 
of  Europe  and  in  Auatralia — it  may  be  remarked  that  thoae 
Sjcure*  indicate  no  decrease  in  the  aggregate  of  numbers. 
Therefore,  with  all  doe  allowanoe  made  for  the  exiatenoe 


of  distorbing  elements,  and  for  that  want  of  entire  internal 
harmony  of  sentiment — of  which,  in  common  with  other 
ehuroh  organisations  of  the  preaent  day,  the  society  Iiaa  a 
share— we  see  no  reason  to  auppoae  that  the  simple,  pnre, 
■piritnal  principlea  of  the  gospel  as  set  forth  in  the  Holy 
Bcripturea  will  ever  want  experimental  witnesses  and  advo- 
cates, or  be  without  an  organised  Church  to  make  the  labors 
of  such  advocates  more  effectual.  Edward  Bbowb. 

Friends  Creek,  tp.  of  Macon  co.,  III.    Pop.  1&38. 
Friend'ship,  tp.  of  Greene  oo..  Ark.     Pop.  394. 
FriendsUp,  post-v.  and  tp.  of  Knox  co..  Me.,  on  the 
sea-coast,  U  miles  W.  by  S.  of  Rockland.     Fop.  890. 

Friendship,  tp.  and  post-v.  of  Allegany  eo.,  N.  Y., 
on  the  Erie  R.  R.,  21  miles  N.  E.  of  Olean,  has  4  obnrches, 
an  academy,  a  newspaper,  10  stores,  a  furnace,  and  a  na- 
tional bank,  and  is  the  seat  of  Baxter's  Musical  University. 
Principal  business,  farming  and  eheese-making.  Pop.  of 
▼.  474;  of  tp.  1628.         R.  R.  Hblhb,  Ed.  "  Reoistir." 

Friendship,  poat-tp.  of  Quilford  oo.,  N.  C,  on  the 
North-west  N.  C.  R.  R.     Pop.  1348. 
FriendsUp,  tp.  of  Clarendon  eo.,  8.  C.    Pop.  1440. 
Friendship,  post-v.,  cap.  of  Adams  eo.,  Wis.,  on  the 
Little  Roche-&^Cris  River.    It  contains  the  county  build- 
ings, a  fine  achool-houae,  2  mills,  2  hotels,  a  wagon  and 
carriage  manufactury,  several  shops,  and  a  job  and  news- 
paper printing-office.   The  projected  Chicago  and  Superioi* 
R.  R.  is  graded  to  within  half  a  mile  of  the  village.  Pop.  78. 
B.  W.  PiERca,  Ed.  "  Press." 
FriendsUp,  tp.  of  Fond  du  Lac  co..  Wis.    Pop.  1101. 
Friends  of  God,  a  body  of  religious  persona  in  the 
fourteenth  century  who  oonaituted  an  unorganised  brother- 
hood.    Borne  were  laymen,  like  Nicholaa  of  BiLle,  their 
peateat  leader.    Othera  were  mooka,  like  Tanler,  the  great 
Dominican  myatic,  Heinrich  Buso,  and  the  maater  Ecksrt, 
who  was  aomewhat  atrongly  pantheiatic  in  hia  viewa.    The 
movement  wsa  apparently,  to  aome  extent,  affiliateQ  with 
that  of  the  "  Brethren  of  the  Free  Bpirit,"  but  aeema  to 
have  avoided  the  exceases  and  immorautiea  ascribed  to  that 
liody.     The  Friends  of  Ood  adhered  to  the  Church,  but 
attempted  great  reforma  within  it. 
Friendsville,  poat-tp.  of  Wabash  co.,  HI.    Pop.  1216. 
Friendsville,  poat-v.  of  Susquehanna  co..  Pa.     P.  223. 
Fri'ersoa'Cy  ^.  of  Tnaealoosa  oo.,  Ala.    Pop.  946. 
Fries  (Elias),  b.  in  Sweden  Aug.  1&,  1794;  became 
adjnnot-professor  of  botany  at  Lnnd  1819 ;  professor  there 
1828 ;  reeeived  the  professorship  of  economy  at  Upsala  in 
1834,  and  that  of  botany  also  in  1851 ;  became  in  IBM 
restor  of  the  university.     Ia  ehiefiy  diatingniahed  aa  a  stu- 
dent of  the  mosses,  sea-weeds,  lichens,  etc. ;  author  of  i^a- 
tema  Orbit  Vegelabiiiitm  (1825),  CorpuM  Floramm  Provin- 
eialium   Sueeim  (1836),  Summa  Yeffetabilium  Seconiinavim 
(1846-48),  and  other  worlu. — His  son  Tbsoiobe  is  pro- 
fessor of  botany  at  Upsala,  and  eondneted  a  botanical 
expedition  to  Spitsbergen. — Another  son,  M.  S.  P.  Fbibi^ 
is  a  distinguished  stadrat  of  oryptogamio  botany. 

Fries  (Jacob  Fbiedbicb),  b.  at  Barby,  near  Magde- 
bnrg,  Ang.  23, 1773,  was  trained  in  the  Moravian  seminair 
of  bis  native  plaee,  and  then  studied  at  the  nniversilies  of 
Leipaie  and  Jena;  began  in  1801  to  leetoie  at  Jena,  and 
in  1805,  after  having  travelled  in  Germany,  Switierlta^ 
Franco,  and  Italy,  was  made  professor  of  philosophy  and 
elementary  mathematics  at  Heidelberg;  in  1816  returned 
to  Jena  aa  professor  of  theoretical  philosophy,  and,  though 
deposed  for  politieal  reasons  (from  1819-24),  ho  remained 
there  until  his  death,  Aug.  10,  1843.  In  philosophy  he 
followed  the  doctrines  of  Kaht  (which  see),  but  he  believed 
that  his  master's  method  needed  perfecting,  because  it  con- 
founded payohological  ideas  with  philosophy  properly  so 
ealled,  and  does  not  strictly  distinguish  the  aids  that  psy- 
ohology  fumiahea  to  metapbyaica  from  metaphyaiea  them- 
selves. By  a  blending  of  Jacobian  conceptions  with  the 
philosophy  of  Kant,  Fries  developed  the  doctrine  that  the 
sensible  is  the  object  of  knowledge,  the  aupra-aenaible  the 
object  of  faith  (rational  faith),  and  the  manifeatation  or 
revelation  of  the  supra-sensible  in  the  sensible  the  objeet 
of  presentiment.  Ho  called  his  system  "  philosophical  an- 
thropology," since  he  made  all  further  knowledge  depend- 
ent on  man'a  self-knowledge.  Dr.  Bdwarda  thua  comments 
upon  it:  "The  philosophy  of  Fries  commends  itaelf  in 
tbia,  that  it  preserved  the  formal  logical  refieotion  of  Kant^ 
without  aharing  in  the  metaphyaical  insipidity — ^yea,  emp- 
tineaa — of  the  oontenta  of  that  philosophy."  (Bibtiolieea 
Sacra,  1850,  p.  780.)  Hia  most  important  work  is  IfeHt 
Kritik  der  Vimmft  (Heidelberg,  1807;  2d  ed.  1828-31). 
(See  Hevee,  Jakob  Friedrieh  Frie;  an  setnem  ianj- 
Khri/llichm  Nachlane  dargetiellt  (Leipsio,  1867,  8to); 
Cebebweo,  HiH.  Pkilot.  (New  York,  1873,  ii.  195, 201-203).) 

Jab.  H.  Wobkav. 
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Frle'ser,  von  (Ricdard),  Barov,  preaident  of  the 
Saxon  minigtr;,  was  b.  Aug.  9,  1808,  at  Thiirnegdorf,  near 
Koniggtein  in  Saxony,  and  eduoated  in  the  royal  eohool  of 
Meigsen.  He  gtndied  first  at  the  mining-aehool  at  Frei- 
berg, then  at  the  nniTergitiog  of  Gottingen  and  Leipgio, 
and  entered  the  gerripe  of  the  goTemmeut  in  1834,  oo- 
eupying  an  inferior  position  in  the  minialiy  of  the  inte- 
rior. In  May,  1849,  when  the  revolution  broke  oat  in 
Dresden,  he  digtioguished  himgelf  by  his  ooolnees  and  bis 
firm  adherenoe  to  the  government,  and  in  the  midst  of 
the  general  confusion  toolc  charge  of  the  ministry  of  the 
interior,  first  provisionally,  but  soon  definitely.  Differ- 
ences between  him  and  the  minister  of  state.  Von  Beast, 
caused  bim  to  retire  in  1832,  hut  in  1859  he  was  resalled 
and  appointed  minister  of  finance.  In  1806  he  was  a 
member  of  the  committee  which  goTemed  the  oountry  dar- 
ing the  war  and  the  absence  of  the  king,  and  after  the  war 
he  took  charge  also  of  the  ministry  of  foreign  affairs.  In 
1867  was  a  deputy  from  Saxony  to  the  ooaneil  of  the  North 
Oerman  Confederation.  In  1870  he  ahowed  great  energy 
in  the  negotiations  with  the  South  Oerman  states  oonoero- 
ing  their  becoming  members  of  the  Qerman  empire,  and 
served  eCTeotivoIy  in  the  eitablishment  of  the  unity  of  Qer- 
Inany.  AvongT  Nibmann. 

Flies'land,  province  of  Holland,  bounded  N.  and  W. 
by  the  North  Sea  and  the  Zuyder-Zee,  and  E.  and  S.  by 
■Groningen  and  Overyssel.  Its  area  is  1200  square  miles; 
its  population  292,354,  of  Frisian  race,  a  prouu,  independ- 
ent, but  loyal  people,  with  a  peculiar  fitness  and  fondness 
for  abstract  science,  especially  mathematics.  They  are 
Calvinists.  The  country  is  low  and  level,  intersected  by 
canals,  and  offering  excellent  pastoros.  Butter  and  cheese 
are  the  main  exports;  flax  and  hemp  are  grown  in  large 
quantities.  The  principal  town  is  Leenwarden.  What  is 
known  as  Eagt  Friesland  ia  a  part  of  Germany,  in  theprov- 
inoe  of  Hanover.    Pop.  25,894.    (See  Friuam  Lakodaob.) 

Frieze  [perhaps  for  "Frinan  cloth  "],  a  coarse  woollen 
oloth  having  a  shaggy  nap  upon  one  side,  and  once  much 
employed  for  making  cloaks  and  for  jackets  for  laboring 
men.  The  Low  Countries  wore  a  principal  seat  of  the 
friese  manufacture,  and  Ireland  still  manufactures  hand- 
woven  frieie<  of  good  quality. 

Frieze  [It.  /regio,  "trimming,"  "decoration"],  in 
olassic  arohitectnre,  the  oentral  member  of  the  entablature, 
between  the  cornice  and  the  architrave,  often  eoriched  with 
sculptures,  but  sometimes  plain.  When  swelled  or  puffed 
out,  as  ia  some  modern  Italian  examples,  it  is  a  pulvinated 
or  ciakioHtd  frieie.  In  any  style  of  building  an  enriched 
horisontal  band  may  take  Uie  name  of  frieze. 

Frigate  [Fr.  frigate;  8p.  fragtida],  a  ship  of  war 
rating  inferior  to  ships  of  the  line  and  larger  than  sloopa 
of  war,  and  carrying  from  28  to  50  guns,  the  latter  usually 
arranged  npon  two  decks — the  main  and  the  spar  deok. 
Bteam-frigates  of  late  usually  carry  a  leas  nnmber  of  guns. 
The  name  was  originally  applied  to  a  long,  sharp  vessel 
of  the  Mediterranean  propelled  by  both  oars  and  sails. 

Frigate  Bird,  or  Maii-of>War  Bird,  the  Atagen 
a^ila  ( raehj/petm  or  Fregata  aqmlat),  a  large  pelioan  of 
nearly  all  tropical  sea*.  It  hai  a  amall  body,  a  lo(ig  tail, 
and  wings  often  eight  or  ten  feet  in  expanse,  and  is  capable 
of  very  long,  graceful,  and  powerAil  flight.  It  can  neither 
swim  nor  wade,  but  catches  the  fiying-fish  in  the  air,  and 
causes  the  gannet  and  other  fishing  birds  to  disgorge  their 
prey,  which  it  dexterously  seiiea  in  the  air.  The  frigate 
bird  is  gloaay  greenish  or  browniah  black,  with  a  scarlet 
poach  on  the  throat.  A  second  species  is  reported  from 
the  sonth-west  Pacific. 

Frlg'ga,  in  the  Scandinavian  mythology,  the  wife  of 
Odin  and  the  most  venerable  of  goddesses.  She  dwelt  at 
Fenaalir,  and  was  the  goddess  of  marriage  and  of  fruitfal- 
ncss.  Some  say  that  Friday  was  "  Frigga's  day ;"  others 
say  that  "  Freya's  day"  is  intended,    (lee  Fret  a.) 

Frig'id  Zone  [LttLfrlgidiu,  "cold"],  in  geography, 
the  arotic  and  antarctic  regions  ;  the  portions  of  the  earth's 
surface  which  lie  respectively  N.  of  the  arotic  and  S.  of  the 
antarctio  circle.  The  N.  and  S.  frigid  zones  have  each  an 
area  of  very  nearly  8,229,743  square  miles,  and  within  these 
sones  the  sun  does  not  rise  and  set  every  day  of  twenty- 
four  hours.  (See  Earth,  by  Prop.  Arnold  Gdtot,  Ph.  D., 
LL.D.,  M.  N.  A.  8.) 

Fringe  [Heb.  gedll,  "twisted  thread  "— i.  e.  a  "  tassel," 
Deut.  xxii.  12;  a  "  festoon  "  for  a  column,  1  Kings  vii.  17; 
Itittith,  a  "  flower-like  projection  " — i.  «.  "  taisel,"  Num. 
XV.  .'?8-tl ;  the  "  forelock,"  Eiek.  viii.  3],  an  ornament 
appended  to  the  four  oomora  of  the  outer  garment  worn  by 
the  Israelites,  and  put  there  as  a  reminder  of  their  alle- 
giance to  Jehovah  and  to  assist  them  in  the  faithful  ob- 
servance of  the  Decalogue.  As  the  Hebrew  law  is  said  to 
contain  altogether  613  commandments,  Jewish  tradition  has 


so  arranged  it  that  the  word  r'X'V>  i^hich  is  numerical- 
ly 600,  with  8  threads  and  5  knots  holding  these  together, 
ahould  conetitute  a  perfect  symbol  of  the  Law ;  and  to  this 
day  every  orthodox  Jew  (observes  the  law  in  the  wearing 
of  the  fringe.  Obliged  by  untoward  ciroumstances  to  re- 
linquish the  large  outer  fringed  garment,  they  wear  it  in- 
stead Id  a  amiUler  form  as  an  under-garmenL  (gee  also 
TaI/ITB.)  This  explaing  why  the  poor  woman  with  the 
issue  of  blood  was  so  anxious  to  touch  the  hem  (fringe)  of 
Christ's  garment  (Matt.  ix.  20;  compare  xiv,  36  and  Mark 
vi.  56,  where  the  same  words,  in  the  original  KpiaiitSor,  is 
rendered  "  border  ").  The  Pharisees,  delighting  in  outward 
show,  enlarged  the  sise  of  the  tassels  of  their  fringed  gar- 
ments as  marks  of  special  sanctity.  (Matt,  xxiii.  5.) 

Fringed  garments,  elaborately  wrought,  were  very  com- 
mon among  the  ancient  Egyptians  and  Babylonians,  but 
they  were  ornamental  in  purpose.  They  were  especially 
used  in  state  dresses.  (See  Haihoxides,  Jod  He-Chetaka, 
i.  100  teq. ;  the  Hebrew  Prayer-Book,  Dereeh  Ha  Ckajim 
(Vienna,  1859),  p.  21  teq.)  James  H.  Wormait. 

Fringe  Tree,  or  Old  Man's  Beard,  a  beautifully 
ornamental  shrub  of  the  U.  8.,  growing  as  far  N.  as  Penn- 
sylvania and  southward  to  Florida.  It  is  the  ChiauantkuM 
Virginica,  of  the  order  Oleaoeas.  Its  petals  are  white  and 
curiously  fringed,  whence  the  name.  It  baa  an  oval  purple 
tmit,  and  leavea  which  are  extremely  variable  in  shape. 
Other  species  are  found  in  Australia  and  the  tropical  regions 
of  both  hemispheres. 

Fringillidn.    See  Fimcb. 

Fri'o,  county  in  the  8.  of  Texas.  Area,  10S0  square 
miles.  Stock-raising  is  the  chief  pursuit.  There  is  much 
excellent  land  along  the  streams,  with  good  timber.  The 
nmaining  part  of  the  aurface  is  rolling  prairie  and 
hills,  covered  with  mestjuite-grasa.  Cap.  Frio  Town.  Pop. 
309. 

Frio  Town,  poat-v.,  cap.  of  Frio  co.,  Tex. 

Fris'che  Haff  ("  Freah-water  Sea  "),  a  lagoon  with  an 
area  of  318  aquare  milea  on  the  coast  of  Prussia.  In  an- 
eient  days  it  formed  a  lake  receiving  the  waters  of  the  Pre- 
gel,  Friaohing,  Paasarge,  and  Vistula,  and  separated  from 
Uie  fialtio  by  a  very  narrow  band  of  land,  the  Frische  Neh- 
rang.  But  in  1510  the  Baltic  broke  through  the  Nehrung 
and  formed  a  permanent  passage  from  10  to  15  feet  deep, 
sailed  the  Gatt.  Frische  Ilaff  is  so  ahallow  that  all  large 
veaaela  have  to  load  and  unload  at  Pillau,  aituated  at  the 
Gatt,  from  which  the  oargoea  are  tranaported  over  the  Haff 
on  lighters. 

Fri'ii  (Paolo),  P.K.8.,  b.  at  Milan,  Italy,  Apr.  13, 
1728;  became  a  Bnmablte  monk ;  held  professorshipa  of 
philosophy  at  Casale  and  the  Bamabite  College,  Milan ; 
became  in  1755  professor  of  morals  and  metaphysics  at 
Padua;  in  1756  professor  of  mathematics  in  Pisa;  and  in 
1764  took  the  mathematical  professorship  at  the  University 
of  Milan,  where  he  d.  Nov.  22,  1787.  He  was  profoundly 
versed  In  mathematics  and  physics,  and  possessed  a  posi- 
tive character,  in  consequence  of  which  be  was  involved  in 
perpetual  controversiea.  Hia  worfca  include  a  Diegiiitilio 
Matkematiea  (1751)  upon  the  phyaical  eauae  of  the  earth'a 
flgnro  and  motion;  J)e  Atmoepktera  eceleetium  eorporvm 
(1758);  J)e  InrgualUate  motiu  planetamm  (1760);  Del 
modo  di  regulare  i  Fiumi  *  i  Torrenti  {1762) ;  and  many 
others. 

FriB'iali  Iiangnage  and  Literature.  The  most 
powerful  idea  of  the  European  oiviliiation  in  the  nineteenth 
century  is  that  of  nationality.  The  wars  of  the  first  Napoleon 
awoke  it,  and  in  the  next  generation  it  was  ready  for  action. 
Greece,  Hungary,  Italy,  Rnumania,  and  Germany  are  its 
works;  Scandinavia  is  one  of  its  promises,  Panslavism 
one  of  its  dreams.  It  was  the  secret  of  the  success  of  Ca- 
vonr  and  Bismarck;  it  is  the  explanation  of  the  fate  of 
Napoleon  III.  Its  literary  influence  has  not  been  leas  than 
its  political.  The  history  of  Europe  has  been  rewritten 
ttom  the  standpoint  of  this  new  idea,  and  in  order  to  pro- 
cure the  necessary  materials  old  and  forgotten  literatures 
have  been  excavated  and  ransacked,  and  dialects  and  lan- 
guagea  about  to  die  out  have  been  photographed  and 
atudied  with  the  utmogt  care.  Among  these  the  Frigian 
language  is  one  of  the  most  interesting,  forming  an  inter- 
mediate link  between  the  Icelandic  and  the  Auglo-Saxon 
language,  illustrating  many  curious  laws  of  transition,  and 
explaining  many  peculiar  features  of  character.  It  cornea 
nearer  the  Englisn  than  doeg  any  other  continental  lan- 
guage now  spoken. 

The  Frisiana,  called  by  the  Romana  Fritii,  in  the  Middle 
Agea  Fritonei  or  Frieionee,  and  by  themselves  Fritati,  were 
a  Teutonic  race  which  waa  first  heard  of  in  IS  s.  c,  when 
Drusus  found  them  dwelling,  together  with  the  Batavi,  the 
Bructeri,  and  the  Chauci,  on  the' north-western  coast  of  Ger- 
many, between  the  mouth  of  the  Rhine  and  the  mouth  of 
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the  Ems.  He  made  them  tributary,  but  in  28  A.  0.  they 
rose  againct  the  Roman  dominion,  and,  although  they  were 
labdued,  the  Frisian  answer  to  Koman  oppression  was  al- 
ways rebellion.  They  were  at  that  time  an  expanding  race. 
They  wholly  absorbed  the  Chauoi,  and  as  the  Frankisb 
tribes  drew  southward  Frisian  tribes  stepped  in  and  pos- 
sessed themseWes  of  the  land  as  far  as  the  mouth  or  the 
SeheldL  They  also  spread  toward  the  N.,  along  the  coast 
of  the  German  Ooean,  as  far  as  Jutland,  where  they  were 
known  under  the  name  of  Strand  Fritter.  Soon,  however, 
the  Franks  turned  their  arms  northward.  In  1189  the  Fris- 
ian chief  Ratbad  was  defeated  at  Dorsted  by  Pepin  de  H£- 
ristal,  and  he  and  his  subjects,  the  Fritii  majore;  or  West 
Frisians  (who  occupied  districts  which  are  now  W.  of  the 
Zuyder-Zee),  were  compelled  to  embrace  Christianity.  In 
734  the  same  fate  overtook  that  part  of  the  Fritii  minoret, 
or  Bast  Frisians,  who  lived  in  the  region  now  between  the 
Zuyder-Zee  and  the  Ems;  Charles  Martel  defeated  their 
chief,  Poppo,  in  a  bloody  battle,  and  afterwards  sent  the  holy 
Bonifacius  into  the  country  to  preach  Christianity  among 
them.  Finally,  Charlemagne  snodued  (785)  the  rest  of  the 
Bast  Frisians  inhabiting  the  districts  between  the  Ems  and 
the  Elbe.  By  his  Lex  Friiionum  the  whole  territory  of  the 
Frisians  was  divided  into  three  parts,  of  whioh  that  part  sit- 
uated in  the  W.  fell  to  Charles  the  Bald  at  the  division  of  the 
Carlovingian  empire,  and  in  time  was  merged  into  the  pres- 
ent Dntoh  provinces  of  Holland,  Zealand,  Onelderland, 
and  Utrecht,  losing  its  Frisian  character  almost  entirely. 
The  two  other  parts,  both  situated  farther  E.,  but  separated 
bom  each  other  by  the  Ems,  fell  to  Louis  the  Qerman,  and 
received  the  names,  respectively,  of  Weet  and  East  Fries- 
land,  of  which  the  former  is  the  present  Dutch  province  of 
Friealand,  and  the  latter  belongs  to  Hanover.  Here  the  Fris- 
ian character  prevailed,  and  the  language  has  survived  nn- 
til  our  days.  The  flrst  who  called  the  attention  of  scholars 
to  the  Frisian  laagaaga  was  the  Danish  philologist  Rasmus 
Bask,  whose  grammar  of  the  language,  Fritii  Spraylort 
(Copenhagen,  1825)  was  translated  into  Dutch  in  1832  by 
Hettama.  It  was  followed  in  1840  by  a  dietionary  by  Richt- 
hofen,  Altfrittitcktt  WSrteriuck,  an  ezoelleat  work ;  while 
J,  Grimm's  treatment  of  the  snbjeot  is  weak  and  sometimes 
erroneous.  In  its  oldest  form  the  Frisian  language  exists 
only  in  law-books.  Baoh  "gaa"  or  distriot  had  its  own 
laws,  written  in  its  own  dialeet,  and  these  law-books  are 
interesting,  not  only  as  lingaistieal  remains,  but  as  moral 
iUvstrationa.  While  the  whole  of  Southern  and  Middle 
Barope  adopted  the  Roman  law,  the  Teutonic  races  of  the 
North — the  Norwegians,  Swedes,  Danes,  and  Frisians — 
developed  law-systems  of  their  own,  wholly  independent 
of  the  ideas  of  Roman  Juriaprudeace,  Of  the  Frisian  law- 
books, the  most  remarkable  are  the  Attgalmek,  written  in 
1200,  and  valid  for  all  Frisians ;  the  Bmtigtr  Domm,  from 
1312;  the  Brokmtriritf  vaA  the  ReeKt  dtr  RU»trif»ger,Uvm 
the  middle  of  the  fourteenth  oentury.  They  have  been  ool- 
leeted  and  pnUished  in  Riehthofen's  Fritnmh*  JieekttgKelleH 
(Giittingen,  1840).  Specimens  of  a  more  recent  form  of  the 
language  are  ^rtMci*  Rgmltrge,  by  Qy sbert  Japicx  (1884); 
the  witty  oomedy,  Waatte  Qribherft  hrillo/l  (1712),  and 
the  novel.  It  libhen/en  Anfftje  Ytbrantt  (1714).  In  our  days 
the  Frisian  language  has  disappeared  from  church,  school, 
oonrt,  and  educated  people's  conversation.  It  is  now  spoken 
only  by  the  peasants  of  a  few  islands  in  the  Oerman  Ocean, 
sneh  as  Heligoland,  and  of  a  few  isolatedaparishes  of  Old- 
enburg, Hanover,  and  some  towns  of  the  Netherlands,  such 
as  Molqnemm,  Ilindeloopen,  and  Leenwarden ;  but  is  broken 
tip  in  dialects  which  are  unintelligible  outside  of  their  na- 
tive places.  Mr.  A.  Hettoma  has  written  much  both  in 
and  about,  the  Frisian  tongue ;  his  poem,  I}e  Lapekoer 
(1822),  attractod  much  attention,  and  was  translated  into 
Qerman  in  1847.  Clemexs  Petersen. 

Frisisns.  See  Frisian  LAnouAaB  and  Litebatubi; 
•Iso  Fbikslakd. 

Fristoe?  tp.  of  Benton  co.,  Ho.    Pop.  1401. 

Flitt  the  semifused  materials  for  making  glass  or  giase. 
(See  Olass,  by  0.  O.  Lelano,  A.  M.,  and  Poroklajh,  by 
Pnor.  C.  F.  Cbaidlbk,  Ph.  D.,  LL.D.,  M.  N.  A.  S.) 

Fritii  (WiLLiAH  Powell),  R.  A.,  an  English  artist,  b. 
at  Stndley,  near  Ripon,  in  1819;  became  an  e.xhibitor  in 
1839;  has  since  produced  many  paintings,  among  which 
we  may  notiee  a  scene  from  the  Kicar  of  Wakefield,  1842; 
ne  Village  Potior,  \MA,  which  made  him  an  A.  R.  A. ; 
and  The  Railuiay  Station,  1862;  entered  the  Royal  Acad- 
emy in  1852,  and  received  important  foreign  distinctions. 

Frit'illaiT  [from  the  Lat.  /ritillut,  a  "  dice-box,"  from 
the  diee-like  marks  on  the  petals],  the  Fritillaria  maleagrii 
of  Europe,  a  liliaceous  plant  common  in  cultivation.  The 
flower  is  spotted  with  purple,  red,  and  yellow;  henee  it  is 
often  called  checkered  lily.  Many  varieties  are  grown  in 
gardens.  The  crown  Imperial  (Fritillaria  imperialit)  is  a 
fine  showy  flower  of  Persian  origin.    There  are  some  twenty 


species.  Of  these,  the  Fritillaria  atropurpurea,  pudieOf 
etc.  grow  in  the  D.  S.  in  the  far  West. 

Fritz'sche  (Chkistiah  Friecrich),  b.  at  Nauendorf, 
Germany,  Aug.  17,  1776 ;  was  educated  at  Franke's  orphan 
asylum  and  at  Leipsio;  became  a  Lutheran  divine,  and  in 
1830  professor  of  theology  at  Halle.  Author  of  VorUmii- 
gen  Uber  den  Abeitdmakl;  De  anamartetia  Jetu  Chritti 
(183i-37);  De  Revelationii  AWione  (1828);  was  one  of 
the  authors  of  the  Fritztehiorwn  oputmla  academica  (1S3S) 
and  A'orn  opuicula  (1846).  D.  at  Ztiricb,  1830. — Uis  sons, 
Franz  Volkmab  (see  below),  Karl  FRiEDRirn  Aitcdst 
(1801-46),  Otto  Fridolin  (b.  1812),  and  AnoLr  TnBonoB 
Hkbhann  (b.  1818),  are  or  were  all  university  professors 
and  authors  of  learned  works,  mostly  upon  topics  connected 
with  Latin  and  Oreek  litsratore  or  tiie  writings  of  the  early 
Christian  period. 

Frilzsche  (Franz  Volkmar),  a  distinguished  philolo- 
gist and  editor,  son  of  the  learned  theologian  C.  F.  Fritz- 
sohe,  was  b.  at  Steinbach,  in  Saxony,  Jan.  26, 1806;  studied 
philology  at  the  University  of  Leipsio  under  Beck  and 
Hermann ;  held  the  position  of  assistant  teacher  (collabo- 
rator) for  some  years  in  the  Thomas  school  in  Leipsic,  and 
was  called  thence  to  the  professorship  of  eloquence  and 
poetry  in  Uostook  1828.  His  earliest  literary  labors  were 
connected  with  the  style  and  writings  of  Lucian  (Leipsic, 
1S26,  1828),  some  of  whose  dialogues  he  edited  (Dialugi 
Deorum,  Leipsic,  1829).  He  subsequently  devoted  his  at- 
tention to  the  Greek  theatre  and  the  Greek  dramatists,  es- 
pecially the  comedians.  Besides  the  Qvmttionet  A  rittopk- 
aueie  (Leipsic,  1835)  and  De  Dtttalentibut  atque  de  Rabi)- 
ioaii*  (Leipsio,  1831),  he  edited,  with  a  copious  commen- 
tary,tbe  TMsniopAortaziuac  of  Aristophanes  (Leipsic,  18.38), 
and  the  Raiue  (Zurich,  1846).  In  deirnce  of  his  old  teacher, 
Hermann,  against  Otfried  MiUler,  Fritische  published  a 
ReeentitM  dtt  Rnxhet  .d^hvlot  SumenitUn  von  K.  0.  MUl- 
ler  (Leipsio,  1834),  to  which  was  added  a  second  part, 
1835.  H.  Dbibler. 

Friali  [Ger.  Fritml;  Lat.  Fonm  JvlH,  now  (Xvidale, 
one  of  its  towns],  the  name  of  a  territory  along  the  north- 
em  and  north-eastom  Adriatic,  which  in  the  Middle  Ages 
formed  an  independent  duchy,  but  which  is  now  divided 
into  the  province  of  Undine,  belonging  to  Italy,  and  the 
district  of  GSrz-Grndisks,  belonging  to  Austria.  The  Friu- 
lians  speak  a  Romanio  dialect  (the  Friulian)  containing 
copious  Celtic  eleonents. 

Frii'slesbarg,  post-v.  of  Carroll  eo.,  Md.    Pop.  161. 

Fro'beil,  or  Frobe'nlnR  (Johann),  a  learned  printer, 
was  b.  at  Haramelburg,  in  Franoonia,  in  1460.  He  re- 
ceived his  education  at  the  University  of  B&le,  then  served 
as  corrector  nnder  Amerbach  and  Petri  until  1491,  when 
he  established  his  own  printing-office  in  Bftle.  His  first 
publication  was  a  Latin  Bible,  and  he  is  said  to  have  been 
the  first,  or  among  the  tnt,  to  introduce  into  Oermany  the 
use  of  Roman  letters.  Froben  was  a  warm  Mend  of  Eras- 
mus, and  the  publisher  of  many  of  his  works  (issued  col- 
lectively by  Jerome  Froben,  1540,  8  vols,  folio).  The  ad- 
vantages offered  by  the  press  of  Froben  and  the  correct- 
ness of  bis  publications,  among  which  was  a  splendid 
edition  of  the  Adagia,  were  among  the  indneements  that 
drew  Erasmus  from  England  to  settle  at  Bile,  1516. 
(DRmfHOND'g  Life  of  EratwHu,  vol.  i.,  p.  244.)  In  this 
year  Froben  put  to  press  the  flrst  pubUihed  edition  of  the 
Greek  text  of  the  Mew  Testament,  edited  by  Erasmns. 
( Tregtllet  on  the  Printed  Text  of  the  Greek  Tettament,  p. 
19.)  He  undertook,  also,  nn^er  the  supervision  of  Eras- 
mus, the  publication  of  the  more  important  Latin  Fathers 
— e.  g.  Jerome,  on  whom  Erasmus  had  bestowed  much  eare- 
h1  study  and  labor  (1516);  Cyprian  and  Rnfinns  (1520); 
Tertnllian  (1521);  Ambrose  (1527);  Augustine  (completed 
1528-29).  He  had  intended  to  supplement  these  by  a 
similar  edition  of  the  Greek  Fathers,  but  he  died  before 
his  plans  were  matured  (1527).  His  design  was,  however, 
oamed  out  by  his  sons,  Jerome  and  John,  and  his  son-in- 
law,  Nicolas  Biscbop  (Nieolaus  Bpiseopius).  _  Froben's 
publications,  mostly  in  folio,  are  noted  for  their  general 
correctness.  The  character  of  the  old  printer  is  presented 
in  a  pleasing  light  by  Erasmus  in  one  of  his  letters  ( Ep. 
deoeoxxli.).  (See  Drdubond's  ii/«  of  Bratmiu,  London, 
1873,  vol.  ii.,  p.  273  teq.)  H.  Drislrr. 

Frontisher  (Sir  Martin),  an  English  navigator,  b.  at 
Doncaster,  Yorkshire,  the  flrst  Englishman  to  sail  in  search 
of  a  north-west  passage.  After  an  unsuccessful  cndenvor 
for  fifteen  years  to  obtain  the  necessary  assistance,  he  was 
finally  aided  in  his  enterprise  by  Dudley,  earl  of  Warwick, 
and  others,  and  sailed  from  Deptford  in  June,  1576,  with 
three  vessels  of  small  size.  On  July  28,  Frobisher  reached 
that  part  of  Greenland  which  be  named  Heta  Incognita, 
and  Aug.  11  passed  through  the  strait  to  which  he  gave 
his  name.  Among  the  minerals  brought  hack  by  him,  gold 
was  discovered,  and  in  consequence  a  second  expedition 
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WM  fitted  out,  which  aailed  from  Harwich  Maj  31,  1577; 
the  resalt  of  this  expedition  caused  a  third  to  be  oiade  in 
1578,  which,  however,  arrived  so  late  in  the  aeaaon  as  to  be 
oompellod  to  retam  at  once.  Thin  was  the  last  of  Frob- 
iiher'a  rojages.  In  1585  he  accompanied  Sir  Francis 
Drake  to  the  West  Indies,  and  for  his  services  against  the 
Spanish  Armada  was  knighted  in  1588.  In  1594  he  was 
lent  to  aid  Henry  IV.  against  the  Spaniards  and  Leaguers, 
and  in  an  attack  upon  them  at  Crof  zon,  near  Brea^  was 
mortally  wounded,  and  d.  at  Plymouth  Nov.  7, 1594,  soon 
after  having  returned  his  fleet  in  safety.    Q.  C.  Sihvons. 

Fro'bisher  Strait,  an  arm  of  the  sea  in  British  Xorth 
Amerioa,  between  Hudson  Strait  and  Northumberland  In- 
let, extending  westerly  from  the  ocean  at  the  entrance  of 
Davia  Strait;  it  is  240  miles  long,  and  has  a  mean  width 
of  30  miles. 

Froe'bel  (FRraonicB)  was  b.  Apr.  21, 1782,  at  Oberwelss- 
baoh,  in  Thuringia,  where  his  father  was  the  laborioni  pas- 
tor of  seven  Tillages.  His  mother  died  before  his  rcmem- 
branoe,  and  bis  half  orphanage  had  a  prevailing  inflaenoe 
OD  his  destiny,  giving  him  a  very  sad  childhood,  that  quick- 
ened his  sensibility  and  stimulated  him  to  reflection,  which 
he  manifested  by  asking  strange  questions  eonoeming 
human  discords.  An  afTeotionate  elder  brother,  to  divert 
his  mind  from  such  subjects,  undertook  to  teach  him  the 
sexual  system  of  botany,  and  show  hini  how,  by  the  union 
of  opposites,  harmony  and  beauty  gradually  grow  out  of 
differences.  Kot  long  after,  being  put  to  school  by  a  ma- 
ternal uncle,  in  the  first  hour  of  it  he  heard  a  discourse  by 
the  teacher  on  the  text,  "  Seek  ye  first  the  kingdom  of  flod 
and  His  righteousness,  and  all  these  things  shall  be  added 
nntoyou;  this  gave  to  him  the  joyful  conviction  of  there 
being  a  law,  which,  gradually  discovered  and  intelligently 
obeyed,  would  bring  peace  and  harmony  into  the  human 
universe;  and  when,  in  1792, he  heard  a  rumor  rife  among 
the  peasantry,  that  the  world  was  ooming  to  an  end,  ho 
says  he  did  not  believe  it,  because  the  will  of  Qod  had  not 
been  brought  abont — a  wonderful  thonght  for  a  child  ten 
years  old.  At  thirteen  he  was  apprenticed  to  a  forester, 
who  taught  him  wood-lore  and  mathematics,  In  which  he 
made  great  attainments.  Later,  he  went  to  the  University 
of  Jena,  and  studied  the  natural  sciences ;  and  became  in 
1813  curator  of  the  mineralogical  museum  of  Berlin,  where 
he  made  acqnaintance  with  his  first  wife,  whose  tastes 
drew  her  to  the  museum,  and  who  learned  of  Froebel  much 
of  the  laws  of  life,  which  were  the  theme  of  his  thought. 
He  left  the  museum  to  enlist  in  the  army,  but  he  never  was 
in  a  battle.  He  prised,  however,  the  opportunity  of  learn- 
ing the  military  drill,  and  made  the  acquaintance  in  camp 
of  Middendorf,  Langethal,  and  Birop,  who  later  beoame 
lifelong  ooa4]uton  with  him  in  the  work  of  education.  It 
was  after  the  war,  when  he  was  in  Frankfort-on-the-Main 
with  the  intent  of  going  into  an  architeot's  ofiiee,  that  he 
met  the  educator  Orttner.  It  was  at  the  time  of  the  reform 
of  ednoation  in  Germany,  and  his  camp-companioni  were 
teaching  in  Frankfort.  In  the  frequent  diaoussions  of 
methods  Froebel'a  originality  struck  Grliner,  who  persuaded 
him  to  give  up  arohiteetnre  and  take  a  class  in  his  schooL 
He  visited  Pestalosai  then  for  the  first  time,  but  two  yean 
after  went  again,  taking  with  him  the  two  sons  of  a  Frank- 
fort gentleman,  who  had  been  confided  to  him  to  be  edu- 
cated. He  remained  at  Tverdun  this  time  nearly  two  yean, 
making  himaelf  a  papil  with  his  two  pupUa.  After  that,  he 
and  Middendorf  began  a  school  in  Keilhan  with  aiz  pupils, 
two  of  whom  were  thaie  two  boys,  and  the  others  the  chil- 
dren of  his  brothers,  one  of  Whom  had  died.  Karl  Froelwl, 
one  of  these  children,  now  an  old  man  keeping  aohool  in 
Bdinburgh,  deaorihea  this  aohool  as  a  paradise  of  children, 
bat  aaya  that  during  the  whole  period  of  hie  atay  (from 
1810  to  18Z6)  it  was  in  a  ohronio  state  of  bankruptoy.  The 
plan  was  to  educate  the  children  by  putting  them  at  work, 
and  making  nature  itaelf  and  what  they  produced  artisti- 
cally by  hortienltnre  and  their  own  hands,  ihair  book:  It 
was  while  here  that  Froebel  married  his  first  wife  and  for- 
mer pupil  Id  mineralogy.  They  never  had  children  of  their 
own,  but  she  made  his  school  a  happy  family  for  the  twenty 
years  that  she  lived  with  him.  But  they  did  not  oonfine 
themselves  to  Keilhan,  where  Middendorf  only  remained 
steadily  and  after  the  death  of  Froebel.  They  had  schools 
in  Switserland  at  Watersee,  Burgdorf,  and  Willisau.  Some 
time  during  this  interval  Froebel  went  to  Gottingen  Uni- 
versity and  studied  comparative  philology,  making  himself 
thoroughly  acquainted  with  Latin,  Greek,  and  Sanscrit, 
and  all  to  complete  his  own  education  for  his  duties.  In 
18!I9  be  lost  his  faithful  wife,  and  it  was  not  till  1840  that 
hefonndedhisfiratkindergarten  at  Brandenburg.  Twenty- 
three  years  before  ho  bad  published  his  first  work,  if<n- 
9ckenertiekvnff  ("Human  Edaoation"),  in  which  may  be 
discerned  the  seeds  of  the  kindergarten.    He  there  gives 
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history.  But  at  that  time  it  wai  his  idea  that  the  ohild 
until  he  was  seven  years  old  should  be  exclusively  educated 
by  the  mother.  Later,  he  saw  that  it  was  simply  impos- 
sible for  mothera  with  several  children  and  otner  family 
duties  to  devote  themselves  to  the  development,  mental  as 
well  as  moral  and  physical,  of  each  child,  but  that  from  the 
time  children  were  three  years  old  till  seven,  it  was  a  relief 
for  both  parties  to  have  them  gather  into  companies,  to  be 
taken  care  of  for  several  hours  of  every  day  by  a  kinder- 
gartner,  thoroughly  instmoted  in  the  process  of  development 
and  the  method  of  the  kindergarten.  (See  KiifDERSARTER.) 
For  the  next  twelve  years  he  devoted  himself  to  the  educa- 
tion of  kindergartnera  and  the  establishment  of  kinder- 
^rtens.  The  last  attempt  was  at  Hamburg,  where  be  was 
invited  in  1850.  He  elaborated  the  method,  and  has  left  it 
a  gospel  to  childhood,  for  its  principle  is  that  free  creative- 
ness  IS  at  onoe  the  meana  and  end  of  human  education,  and 
begins  in  spontaneous  play,  so  guarded  and  gnided  as  to 
coincide  with  God's  oreativeness.  He  married  one  of  the 
kindergartners  whom  he  educated,  and  she  kept  a  kinder- 
garten in  Hamburg  for  twenty  years  after  his  deatb,  which 
took  place  June  21, 1852,  at  Rudolstadt,  where  he  had  a  school 
for  tnining  kindergartners.  It  was  in  the  course  of  theae 
last  twelve  years  that  he  published  another  most  characteris- 
tio  work.  Die  Miltter-mM  Kott-Liedtr  ("  Mother's  Cosseting 
Songs "),  illustrated  by  plates  and  notes  addressed  to  the 
mother,  interpreting  to  her  her  inatiaols,  and  giving  her 
hinte  for  her  motherly  prattle  with  her  little  children.  The 
reform  of  education  begun  by  Rousseau,  and  carried  on  by 
Fichte,  Poatalozii,  and  Biesterweg,  finally  culminated  in 
Froebel's  discovery  of  the  method,  as  well  as  principle,  of 
educating  the  human  being  in  its  first  years  purely  by 
means  of  its  own  spontaneous  activities,  genially  inter- 
preted to  him  by  guiding  him  to  produce  eff'ects  corre- 
sponding to  the  works  of  God.     Elizaseth  P.  Peabodv. 

Froebel  (Jolidb),  nephew  of  Friedrieh,  b.  in  Oriea- 
heim,  Germany,  in  1600 ;  studied  at  several  Gennan  uni- 
versities ;  held  professorships  of  mineralogy  and  other 
Bciencea  at  Zliricn  1883—44;  edited  a  radical  political  pa- 
per ;  removed  to  Pruaaia,  but  waa  obliged  to  go  to  Dresden 
for  political  reaaons,  and  hia  pamphlete  on  pnUle  aflairs 
were  auppreaaed ;  took  part  in  the  revolution  of  1848,  and 
entered  the  Frankfort  Parliament;  was  arrested  and  tried 
for  a  political  offence  at  Vienna,  hut  eaoaped  oonviotion ; 
removed  to  Switaarland,  and  thenee  to  tbe  U.  S. ;  waa 
editor,  newipaner  oorreapondent,  lectnrer,  and  merchant 
in  New  Tork,  Nioaragua,  Northern  Mexico,  and  Calihr- 
nia;  in  1857  want  to  Germany,  and  beoame  again  involred 
with  the  authorities ;  removed  to  London ;  bMame  ia  18CS 
an  editor  in  Vienna;  and  in  1807  fonnded  a  journal  in 
Mnnieh,  and  in  1873  became  German  eonanl  at  Snyma. 
Author  of  Onmiittg*  nnn  Suwtema  dor  KryttaUcgia  (1843) ; 
Sgtttm  tier  Sodalen  PolUik;  2  Tola,  of  American  ttavela 
(1857-58);  Tluoru  dor  Pblilik  (1801);  Die  Wirtktdmfi 
dm  IfetuehengtnUtekU  (1870),  and  other  works. 

Fro^  [cognate  directly  with  the  Anglo-Saxon  /rogga, 
and  intermediately  with  the  German  Froteh  and  Dutch 
ero«cA,  and  contrasting  with  the  Latin  rana  and  its  related 
terms],  a  name  applied  to  many  of  the  leaping  tailless  Ba- 
traobians.  The  frogs  are  the  typical  representatives  at  onoe 
of  a  class  (the  Batrachians  or  AmphiDians)  and  an  order 
(the  Anura  or  Salicntia),  and  are  divisible  into  several 
distinct  families'  and  numerous  genera  and  species.  As 
representatives  of  the  family  Ranidae,  the  true  froga  arc 
distinguished  by  a  peculiar  sternal  apparatus,  the  manu- 
brium being  a  robust  bony  style,  the  xiphisternnm  gener- 
ally similar,  and  the  arciform  cartilages  wanting;  the 
skull  has  no  fron to-parietal  fontanel;  there  ate  no  teeth 
on  the  lower  jaw;  the  tongue  has  a  broad  free  margin,  is 
attached  in  front  and  free  behind,  and  is  more  or  less 
deeply  notched  behind ;  the  ear  is  perfectly  developed,  the 
tympannm,  cavum  tympani,  and  Eustachian  tubes  being 
present ;  there  are  no  parotoid  glands.  The  family  ia  rep- 
reaented  by  a  number  of  genera,  the  largeat  of  which  ia 
that  of  the  typical  frogs  {Sana),  of  which  there  are  about 
forty  species,  found  in  almost  all  portions  of  the  world  ex- 
cept Australasia  and  South  America.*  (For  metamorphoses 
of  frog  see  out  in  article  Batracbia.)  Nearly  a  dozen  are 
found  in  the  U.  S. :  the  best  known  are — 1,  the  common 
bull-frog  (Sana  Oatetbgana) ;  2,  the  shad-frog  {Bana  hale- 
etaa);  3,  the  wood-frog  (Sana  fltatiea);  4,  the  marah- 
ttog  (Sana  paltutrie) ;  and  5,  the  apring-frog  (Aaan  /oh- 
Itmiia).  (1)  Much  the  largest  of  these,  and  ooly  rivalled  in 
size  by  a  species  (Aana  tigrina)  of  the  Sast  Indies  is  the 
bull-firog.  This,  like  ito  fellows,  feeds  upon  worms,  mol- 
Insks,  and  insects,  and  it  is  said  that  to  those  in  the  Zoo- 
logical Gardens  of  London  are  sometimes  given  sparrows, 
which  they  greedily  devour;  ite  color  is  green,  bronzed 
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with  olive,  and  with  dusky  blotchn.    (2)  The  Bfasd-frog  ii 


The  Commoa  Frog  (JZoiu  Itmporaria). 


raeogniuble  by  iU  eye-like  apoU,  whioh  are  dark  brown 
bordered  with  yellow,  and  in  allasion  to  which  it  is  also 
called  leopard-frog ;  the  name  8had-fH>g  has  been  derived 
from  its  appearing  in  spring  nearly  at  the  same  time  as 
the  shad.  (3)  The  wood-frog  may  be  known  by  its  red- 
dish-brown color,  and  by  a  dark  bridle-like  stripe  passing 
from  the  snout  and  through  the  eye  backward :  it  is  most 
abundant  in  woods,  and  is  very  closely  related  to  or  iden- 
Uai  with  the  Jiana  temforaria  of  Bnrope.  (4)  The  marsb- 
fiog  has  about  four  to  six  rows  of  quadrate  dark  spots  on 
the  baok  and  aides,  and  is  also  ealled  the  tiger  or  piokerel 
Ixog.  (5)  The  spring-frog  is  of  a  bright  green  eolor,  with  a 
yellow  throat,  and  with  a  very  large  tympanum ;  it  is  one 
of  the  most  eommon  species,  and  one  of  tne  most  esteemed 
•■  a  delieacy  for  the  table.  Although  not  unirersally  pop- 
ular, there  is  an  inereased  tendency  to  the  appreciation  of 
the  frog  as  a  delicasy  for  the  table  in  this  country,  as  there 
has  long  been  in  France;  and  in  most  of  our  large  cities 
frogs  can  be  obtained  in  seleet  places  in  proper  season. 
The  abhorrence  which  is  sometimes  expressed  respecting 
the  use  of  frogs'  flesh  for  the  table  can  be  only  due  to  ir- 
rational prejudice*,  for  it  certainly  yields  a  most  tender 
and  delieate  morsel.  In  France,  as  is  notorious,  as  well 
as  in  Southern  Europe,  it  is  generally  a  favorite  article  of 
diet,  and  forms  the  oojeot  of  an  extended  industry.  Frog- 
gerics  abound  in  which  the  animals  are  raised  and  kept. 
In  the  materia  mediea  frogs'  flesh  was  formerly  quite  pop- 
ular among  European  physicians  as  an  antiseorbutio.  The 
eommon  frogs  have  long  been  favorite  subjects  for  experi- 
mentation among  physiologists,  the  delicacy  of  their  tissues 
enabling  the  oirmlation  of  the  blood  to  be  readily  per- 
ceived; they  are  also  celebrated  in  connection  with  the 
history  of  galvanism,  Oalvaui  having  been  led  to  his  dis- 
covery by  the  consideration  of  the  phenomena  exhibited 
by  them  when  experimenting  with  the  common  European 
species.  Thxodobs  Qill. 

TTOg  Fish.    See  Aholbr. 

Frog- Spawn,  properly  the  name  of  the  well-known 
gelatinous  mass  enclosing  the  ova  of  frogs;  but  the  name 
is  extended  in  rural  districts  to  some  of  the  large  green 
fresh-water  Algte,  which  form  slimy  masses  in  streams  and 
ditches — notably  to  those  of  the  family  Batrachospermaceee, 
of  which  Batraehotpermwn  monUifnrme  is  a  very  common 
species  both  in  Europe  and  the  U.  8. 

Frog-Spittle,  Cnckoo-Spit,  or  Toad-Spit,  a 
frothy  substance  often  seen  on  grasses,  weeds,  and  even 
trees,  very  closely  resembling  human  saliva  in  appearanoe. 
On  examination  it  will  be  found  to  contain  one  or  more 
grubs,  the  larvs  of  various  leaf-hoppers — insects  of  various 
families  of  the  Hemiptera.  In  Europe  the  larva  of  Cicada 
tmtmoga  is  a  very  common  cause,  in  the  U.  S.  the  genera 
NeUockara  and  Apkrophora  are  among  the  froth-produ- 
cers. This  froth  consists  of  the  sap  of  the  plant.  These 
insects  are  great  pests  to  vegetation,  and  very  nnmerons  in 
species.  The  popular  names  for  this  frothy  substance  arose 
from  old  and  entirely  unfounded  fancies. 

Froisaart  (Jxak),  b.  at  Valenciennes,  France,  in  1337 ; 
was  destined  by  his  father  for  the  Church,  and  took  holy 
orders,  but  falling  in  love  with  a  lady  of  high  rank,  went 
to  England,  where  he  was  (1361-46)  aeoretary  and  chapel- 
elerk  to  Queen  Philippa,  a  liberal  patroness.     He  travelled 


much  in  Flanders,  France,  Scotland,  Italy,  and  other 
countries ;  became  canon  of  Chimay  1390.  The  time  of 
bis  death  is  not  known.  He  compiled  for  the  duke  of 
Bra6ant  a  collection  of  ballads  and  songs  called  Mtliadar, 
but  is  chiefly  memorable  for  his  immortal  CkronicUi,  the 
most  important  written  historical  monument  of  the  Middle 
Ages  that  we  possess.  Froissart's  Chronielf  are  of  great 
value,  but  are  not  so  much  an  accurate  history  as  a 
faithful  picture  of  his  times,  and  of  their  places,  customs, 
and  people.  They  range  over  all  Western  Europe,  for 
Froissart,  a  churchman  and  scholar,  living  in  unsettled 
times  before  the  feeling  of  nationality  had  been  well  de- 
veloped, is  quite  destitute  of  patriotic  feeling.  The  favor- 
ite English  version  of  this  fine  old  author  is  that  of  Johnes 
(1803-05,  often  reprinted),  but  the  old  translation  by  Lord 
Bemers  (1623-25)  is  correct  and  much  more  spirited.  Bu- 
ohon's  edition  (1824)  is  the  best  of  the  original  French  text. 

Frome,  town  of  England,  in  Somersetshire,  on  the 
Frome.  It  has  considerable  manufactures  of  broadcloth 
and  oassimeres.     Pop.  9752. 

Fromentin  (ELioins),  b.  in  France,  became  a  priest 
and  Jesuit;  came  to  the  U.  8.,  married  and  settled  in  Kow 
Orleans;  was  U.  8.  Senator  from  Louisiana  1813-19;  be- 
came a  jndge  of  the  Mew  Orleans  criminal  court  in  1821, 
and  was  appointed  soon  after'U.  8.  jndge  in  West  Florida 
during  Jackson's  governorship ;  resumed  legal  practice  in 
Kew  Orleans,  and  d.  there  OeL  6, 1822. 

Fromentin  (EcoiiiE),  b.  at  La  RochcUe,  France,  Dec, 
1820 ;  has  attained  distinction  as  a  painter  of  well-exe- 
cuted Algerine  and  Arabian  scenes,  remarkable  for  bril- 
liancy of  color.  Author  of  Dominique  (1863),  a  novel,  and 
of  several  other  volumes,  chiefly  descriptive  of  bis  travels 
as  an  artist. 

Fronde  [Fr.  for  a  "sling;"  the  name  was  probably 
given  from  an  incident  in  a  street-fight  early  in  tho  strug- 
gle ;  according  to  others,  from  the  oalumnious  squibs  and 
slanders  hurled  by  the  anti-Maiarin  party  at  the  court],  a 
faction  of  French  nobles  who  opposed  Cardinal  Muiarin 
during  a  part  of  the  minority  of^  Louis  XIV.  The  break- 
ing up  of  the  feudal  system  and  tho  policy  of  Richelieu 
had  finally  led  to  a  centralized  despotism,  against  whiob 
(Aug.  27,  1648)  tho  people  of  Paris  rose  in  arms.  In  tho 
October  following  the  popular  demands  were  acceded  to, 
but  the  malcontent  nobles  sciiod  the  opportunity  of  trying 
to  overthrow  Maiarin  and  regain  their  old  power.  Tho 
struggle  lasted  from  1649  to  1652,  and  as  far  as  military 
results  were  concerned  were  favorable  to  the  nobles,  and 
they  bad  the  grandest  opportunities  for  making  a  great 
constitutional  reform;  but  as  they  had  no  strong  leader- 
ship, no  fixed  principles,  and  no  definite  object  except  self- 
aggrandizement,  Mazarin  in  1653  snatched  from  bis  mutu- 
ally jealous  and  strangely  frivolous  enemies  tho  fruits  of 
their  victory.  The  war  of  the  Fronde  was  one  of  the  most 
ridiculous  and  useless  contests  in  history.  (See  Let  Maza- 
rinadei,  a  largo  collection  of  lampoons  on  the  court ;  St. 
AuLAiRE,  J/itl.  de  la  Fronde^  1841 ;  the  histories  of  Ba- 
RANTX  and  FiTZPATBicIC ;  CorslN,  La  Fronde  en  Parit.) 

Front'al  Bone  [from  the  Lat./roiu, /rand's,  the  "  fore- 
head "],  in  the  vertebrate  skeleton,  one  of  the  most  import- 
ant bonea  of  the  skull.  It  is  regarded  as  representing  the 
neural  spine  of  the  second  cephalic  vertebra.  In  man  it 
has  two  parts,  a  vertical  and  an  orbito-nosal  portion,  the 
former  the  bony  portion  of  the  forehead,  the  latter  forming 
part  of  the  roof  of  the  orbits  of  the  eyes.  It  is  developed 
from  two  centres,  and  at  birth  is  divided  vertically  into  two 
lateral  halves  by  the  frontal  suture,  which  sometimes  per- 
sists through  adult  life.  The  vertical  part  consists  of  an 
outer  and  inner  hard  layer,  separated  to  some  extent  by  a 
diploe,  a  soft  cancellous  tissue  furnished  with  large  veins. 
Just  above  the  eyes  the  dipIoS  is  wanting,  and  its  place  is 
occupied  by  the  frontal  sinus,  a  cavity  in  two  parts,  each 
of  which  oommunioates  with  the  nasalpassages. 

Revised  it  Willard  Parker. 

Frontenac,  county  of  Ontario,  Canada,  bounded  on 
the  S.  by  Lake  Ontario  and  the  river  St.  Lawrenoe.  Area, 
323  square  miles.  It  is  traversed  by  the  Rideau  Canal 
and  the  Qrand  Trunk  Railway.  Cap.  Kingston.  Pop. 
28,717. 

Frontenac,  de  (Loots  de  BrAnE),  Cohte,  b.  in  1621 
in  France ;  served  in  the  army  in  Italy,  Flanders,  Ger- 
many, and  Candia,  and  received  many  wounds.  In  1872 
was  appointed  governor-general  of  Canada  by  Louis  XTV,, 
having  alreody  won  a  wide  renown  for  valor.  He  was  a 
relative  of  Madame  Maintenon  and  the  husband  of  a  court 
beauty,  who  used  her  influence  against  him.  Bis  first 
governorship  of  New  France  (1672-82)  was  marked  by  the 
building  of  Fort  Frontenac  (now  Kingston,  Out.)  and  the  ex- 
peditions of  La  Salle,  Marquette,  and  Jollet ;  but  Frontenac, 
a  man  of  great  abilities,  was  hampered  by  the  action  of 
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hia  intendant  sod  of  Laval,  bishop  of  Qa*bea,  so  long  th« 
Tirtual  ruler  of  Canada.  He  waa  aoeordinglj  reoailed,  bnt 
in  1689,  Canada  being  almost  ruined  under  hii  eucoesson, 
he  was  sent  out  again.  He  now  punished  the  Iroquois 
terriblj,  destroyed,  through  his  lieutenants,  the  English 
marine  in  Hudson's  Bay,  ravaged  Newfoundland,  terrified 
all  the  English-speaking  coast-towns  as  far  S.  as  New  Jer- 
sey, captured  Femoquid,  Casoo,  Salmon  Falls,  Sohenoctad;, 
and  in  1690  repulsed  the  forces  of  Phips  before  Quebeo— 
an  event  which  Louis  XIV.  commemorated  with  a  medal. 
This  able  soldier  d.  at  Qnebeo  Nor.  28,  1698. 

Frontier',  oounty  in  the  S.  S.  V.  of  Nebraska,  wa- 
tered by  branches  of  the  river  Platte.  Area,  972  square 
miles.     Cup.  Stockwell. 

Fronti'nns  (Skxtus  JcLtnii),  a  Roman  writer,  distin- 
guished also  in  civil  and  military  affairs,  was  b.  about  40 
A.  D.,  though  the  exact  year  is  not  known.  His  first  ap- 
pearance in  public  life  was  as  pnelor  vrbanm  in  A.  D.  70, 
under  Vespasian.  Tacitus,  in  nis  Li/e  of  Agricola,  tells 
us  that  he  was  appointed  to  the  chief  oommand  in  Britain, 
and  that  he  oonauoted  himself  with  ability,  subduing  the 
warlike  tribe  of  the  Silures.  He  was  suooeeded  by  Agri- 
cola,  and  on  his  return  to  Rome  escaped  the  suspicions  and 
jealousy  of  Domitian  by  living  a  retired  and  studious  life. 
He  was  twice  honored  with  the  office  of  consul,  and  in  A.  D. 
97  was  appointed  by  Nerva  ewrofar  aqtuirum  (superin- 
tendent of  aqueducts),  to  which  appointment  no  doubt  we 
owe  his  most  valuable  publication.  He  died  probably  in 
103.  Frontinus  has  left  us  a  work  on  military  tactics,  pre- 
sented in  the  form  of  a  series  of  anecdotes  of  distinguished 
kings  and  commanders,  entitled  Strategematicoa  Ubri  IV. 
To  each  of  the  four  books  a  brief  preface  is  prefixed  de- 
tailing the  chief  subject  of  the  book.  More  important 
than  this  is  the  other  extant  work  of  Frontinus,  Dt  Aqtue 
duetibu*  ttrbU  Roma  liber,  in  which  he  describes  the  con- 
struction and  maintenance  of  those  vast  and  expensive 
structures  which  made  Rome  enviable  among  ancient  cities 
for  its  ample  water-supply.  Besides  these,  several  treatises 
on  land-measurement  arc  attributed  to  Frontinus,  fragments 
of  which  are  contained  in  the  collection  of  Agrimensores,  or 
Rei  Agrarim  Anelnret,  by  Oocsius  (Amsterdam,  1674,  4to), 
and  in  Oramatici  SeHpiorei,  by  Laohmann  and  Rudorff  (Ber- 
lin, 1840-52,  2  vols.).  The  best  editions  of  the  Straltge- 
matica  are  those  of  Oudendorp  (Leyden,  1731,  and  again 
1779)  and  of  Sohwebel  (Lcipsio,  1772)  j  ot  fbt  De  Aqua 
duriibiu,  those  of  Polenns  (Padua,  1722,  4to)  and  of 
Dederich,  with  Oerman  translation  (Wesel,  1841);  anew 
recension  of  the  text  of  both  works  by  Dederich  (Leipsic, 
1853).  H.  Dbulbr. 

Frontlet.  See  Phtlactbribs. 
Fron'to  (Marcus  Corxblius),  a  distinguished  public 
speaker  and  rhetorician,  was  b.  at  Cirta,  in  Africa,  m  the 
reign  of  Domitian  or  Nerva.  Having  removed  to  Rome, 
he  soon  attained  high  distinction  as  a  teacher  of  eloquence, 
and  won  the  ipeoiai  favor  of  Hadrian  and  Antoninus  Pins, 
by  whom  he  was  entrusted  with  the  education  of  the  im- 
perial princes,  H.  Anrelius  and  L.  Verus.  In  143  ho  held 
for  a  short  time  the  office  of  consul,  but  he  declined,  on  the 
plea  of  ill-health,  the  charge  of  a  prooonsular  province.  He 
was  held  in  high  honor  by  his  oontmnporaries,  and  ranked 
among  the  most  distingnished  orators.  He  even  had  a 
body  of  followers,  who  took  him  aa  their  model,  and  were 
ealled  after  him,  Frontoniani.  He  d.  abont  the  year  168. 
Until  1815  no  remains  of  Pronto  were  known  to  exist,  ex- 
cept a  doubtful  treatise,  De  Diffenntia  vtrborum.  But  in 
that  year  Mai  discovered  in  the  Aufbrosian  Library  at 
Milan  a  palimpsest  MS.  which  eontained  a  number  of  the 
letters  of  Fronto,  which  he-published.  Subsequently,  being 
transferred  to  the  Vatican  in  Rome,  Mai  discovered  there 
more  than  a  hundred  additional  letten,  a  portion  of  the 
eorrespondenee  of  Fronto  with  the  emperor  Antoninns 
Pins  and  with  his  former  pnpils,  Marens  Anrelius  and 
Lucius  Verus.  He  issued  a  new  edition  of  his  work,  in 
which  these  were  incorporated  (Rome,  1823 ;  reprinted  1 846). 
A  complete  edition  of  the  writings  of  Fronto,  founded  on  a 
new  recension  of  the  HSS.,  was  published  by  S.  A.  Naber 
(Leipsie,  1867).  H.  Drislkr. 

Front  Ror'al,post-v.  and  tp.,  cap.  of  Warren  co,,  Va., 
is  situated  at  the  base  of  the  Blue  Ridge,  on  the  line  of  the 
Manassas  branch  of  the  Orange  Alexandria  and  Manassas 
R.  R.  It  contains  4  churches,  2  hotels,  some  10  stares, 
sumac-mills,  and  a  large  steam-tannery,  and  has  1  religious 
and  1  secular  newspaper.  In  its  vicinity  are  large  flonring- 
nills.  steam-tanneries,  and  spoke  and  rim  factories.  Pop. 
of  V.  705 ;  of  tp.  1872. 
Clare,  Lovri.i.  A  Baily,  Eos.  "Warbeh  Sehtixki.." 
Frosohweiler.    See  W6rth. 

Frosino'ne,  town  of  Italy,  identical  with  the  ancient 
Volscian  Fnuliin,  about  50  miles  S.  E.  of  Rome,  and  is  a 
bishop's  see.     Pop.  9334. 


Fcoasard  (Charlu  Avovstb),  b^Apr.  26,  1807,  re- 
ceived his  military  education  at  the  £oofe  Polyteohnique 
in  Paris  and  at  the  school  of  artillery  and  engineering  in 
Metz.  He  entered  the  army  Oct.  1,  1827 ;  participated  as 
a  lieutenant  in  the  campaign  in  Belgium  in  18.31  and  1832; 
became  a  captain  in  1833;  distinguished  himself  in  Algeria; 
was  appointed  adjutant  to  the  engineering  corps  in  France 
in  1837 ;  and  was  in  1846  engaged  in  the  ereotion  of  the 
fortifications  of  Paris.  In  1847  he  became  an  officer  of 
ordnance  to  King  Louis  Philippe ;  took  part  in  the  siege 
of  Rome  in  1849 ;  became  a  colonel  in  1 852 ;  director  of  the 
department  of  fortification  in  Oran  in  1853;  and  in  Jan., 
1 855,  he  received  the  command  of  the  seoond  engineering 
corps  of  the  Crimean  army.  He  conducted  the  engineering 
operations  for  reducing  the  Malakoff,  was  wounded,  and  in 
Hay,  1855,  promoted  to  a  generalship,  and  received,  after 
the  fall  of  Sebastopol,  the  dross  of  a  commander  of  the  Legion 
of  Honor.  In  the  winter  of  1855-56  he  commanded  the 
engineering  department  of  the  army  of  the  Orient,  and  in 
June,  1S56,  be  accompanied  Count  Momy  on  his  embassy 
to  the  crowning  of  the  emperor  Alexander  of  Russia.  In 
the  Kalian  war  in  1859  he  was  chief  of  the  whole  engineer- 
ing department,  and  after  the  war  he  received  the  grand 
cross  or  the  Legion  of  Honor.  Shortly  afterwards  he  was 
appointed  to  the  conspicuous  and  influential  position  of 
governor  to  the  imperial  prince.  After  this  active  and  snc- 
oessful  career,  Frossard  had  the  misfortune  in  the  war 
against  Germany  (1870-71),  as  eommander  of  the  second 
army  oorps,  first  to  arrange  the  comedy  of  the  attack  on 
Saarbrlioken  (Aug.  2,  1870),  and  then  to  be  thoroughly 
beaten  out  of  the  place  on  Aug.  6.  He  led  his  oorps  back 
to  Meti,  and  participated  in  the  battles  of  Vionville  and 
Gravelotto  (Aug.  16  and  18,  1870).  On  the  capitulation 
of  Metz  (Oot.  27,  1870)  he  fell  into  Oerman  captivity.  He 
has  written  Rapport  sar  let  op4ralion9  du  g^*  corpt  d* 
Carmie  du  RkiH»  daiu  la  eampagnt  de  1870  (Paris,  1871). 
D.  SepL  .H,  1875.  August  Niehahx. 

Frost  [allied  Utfram;  Oer. /Vest]  properly  designates 
firoien  dew,  rime,  or  hoar-frost,  often  oalled  isAite  yVost,  to 
distinguish  it  from  blntk  frou,  which  is  the  effeot  pro- 
dnoed  upon  herbs  and  leaves  by  the  freezing  of  their  juieea. 
The  freezing  of  soil-moisture  is  popularly  ealled  frost  also, 
and  we  even  see  in  books  of  soienoa  such  expressions  as 
"the  effect  of  ftast  on  iron."  Her*  " frost " can  only  mean 
cold  weather  or  low  temperatarv.  Hoar-frost  is  froien 
dew,  or  rather  a  deposit  of^  minute  ioe-erystals  in  the  plaee 
of  dew,  for  the  freeiing  does  not  follow  the  formation  of 
the  dew-drop.  The  oonditions  for  the  formation  of  white 
fVost  are  precisely  those  requisite  for  the  formation  of 
dew  (see  article  Dbw,  by  F.  A.  P.  Babhard),  except  that 
those  conditions  (radiation  of  heat,  etc.)  act  more  power- 
fhlly  on  aooonnt  of  the  lower  temperature  of  the  eailh  and 
air.  The  presence  of  eonsiderabte  bodies  of  water  dimin- 
ishes frost  powerfully,  baeanse  water  by  day  absorbs  and 
by  night  radiates  much  heaL  Thus,  Western  MieUgaa  is 
rendered  a  good  paaoh-region  by  the  W.  winds,  tampered 
by  the  influence  or  Lake  Miehigan.  Thick  elonds,  or  even 
a  dense  smoke,  will  act  as  a  blanket  over  the  earth,  and 
diminish  or  prevent  the  deposit  of  frost.  The  flat  that 
low  lands  are  usually  visited  by  frost  much  earlier  in  the 
antumn  and  lat«r  in  the  spring  than  the  naighboriog  hill 
lands  is  believed  to  be  partly  due  tc  the  eonstitntion  of  tba 
soils.  Dark  alluvial  soils  radiate  heat  the  more  readily. 
Again,  the  oolder  air  settles  down  upon  the  low  gronndii, 
and  the  hills  ara  more  exposed  to  tne  winds,  whioh  tend 
to  prevent  the  formation  of  dew.  The  hygienic  oifeet  of 
frost  is  generally  salutary.  Malarial  fevers  are  favorably 
modified  by  it,  and  the  spread  of  cholera  and  of  yellow 
fever  is  usually  checked  at  once.  Some  forms  of  milk- 
sickness  in  oows  are,  however,  attributed  to  feeding  upon 
forage  which  has  been  touched  by  block  frost. 

Frost  (Jonii),  LL.D.,  b.  at  Kennebnnk,  Me.,  Jan.  26, 
1800 ;  graduated  at  Harvard  in  1822 ;  taught  in  Boston 
and  Cambridgeport,  Mass. ;  removed  in  1828  to  Philadel- 
phia, where  he  was  a  teacher  until  1845.  He  produced  a 
prodigious  number  of  books,  some  of  whioh  had  a  large 
sale.  Among  these  are  a  Pictorial  Hittori/  of  Ike  World, 
Pictorial  Hittory  of  tie  U.  S.,  Liva  of  American  OcHeraU, 
etc.     D.  in  Philadelphia  Dec.  28, 1859. 

Frost  (William  Edward),  R.  A.,  h.  at  Wandsworth, 
Surrey,  England,  Sept.,  1810;  attained  distinction  as  a 

{lortrait- painter,  but  since  1839  has  chiefly  painted  mytho- 
ogical  pictures.  In  1870  he  was  chosen  to  the  Royal 
Academy.  His  Prometkeit  Bound  (1859)  won  the  gold 
medal  of  the  Academy,  and  his  XJua  Alarmed  ty  f  ami* 
(1843)  won  a  prize  of  £100,  and  was  purchased  by  the 
queen. 

Frost'bite  and  Free'zing  are  oonditions  caused  by 
the  action  of  «old  npon  the  animal  eoonomy.  Frost-bite 
is  local  and  partial — ^freezing  is  general  and  mora  or  less 
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complete.  Severe  frost-bite  may  lead  to  gangrene,  bat 
the  milder  forms  often  remit  in  nothing  worse  tbtn  ohil- 
blains,  which  are  retj  annoying,  bat  not  dangerous.  Gen- 
eral freeiing,  if  rapid,  may  resalt  in  speedy  death;  bat 
more  freqncntly  the  vital  funotions  pass  for  a  time  into  a 
state  of  abeyance,  whieh  may  last,  it  is  said,  for  some  days, 
and  then  be  terminated  by  death.  In  reooTering  flroien 
and  nneonsoions  persons  it  is  held  that  a  very  slow  restora- 
tion of  the  normal  temperature  is  safest,  apparently  be-' 
cause  sudden  warmth  arouses  those  dormant  energies  whioh 
demand  immediate  aiiration  of  the  blood,  which  failing, 
death  at  onoe  ensues.  It  is,  howerer,  suggested  that  very 
rapid  warming  might,  in  many  oases,  seenre  all  the  advan- 
tages of  slow  restoration  of  temperature,  and  experiments 
on  some  of  the  lower  animals  seem  to  favor  this  idea. 

Rbvisid  bt  Willard  Parkbr. 

Frosfbnrg;,  poat-v.  of  Alleghany  eo.,  Hd.,  is  situated 
on  a  plateau  between  Savage  and  Dan's  mountains,  1255 
feet  above  Cumberland  and  1792  feet  above  tide,  imme- 
diately over  the  great  coal-basin  of  Western  Maryland, 
and  17  miles  by  the  Cumberland  and  Pennsylvania  S.  R. 
from  Cumberland.  It  has  14  churches,  a  large  school,  nn- 
meroQS  stores  and  shops,  2  foundries,  a  fire-brick  manufac- 
tory, 2  hotels,  and  1  newspaper.     Pop.  of  tp.  6131. 

J.  B.  Oder,  Eo.  "Frostbdrq  Miximo  Joornai.." 

Froth  Fly.    See  FRoa-spirrLE. 

Froth'iBgham  (Ellbh),  daaghter  of  N.  L.,  b.  in  Bos- 
ton Mar.  25,  1835,  devoted  herself  to  the  study  of  the  Ger- 
man literature  and  language,  and  has  distinguished  herself 
by  remarkably  fine  translations  of  three  difficult  maeter- 
pieoes — Lessing's  Ifalkau  der  Vein  (1868),  Goethe's  Htr- 
suuM  mtd  Dorothea  (1870),  in  verse,  and  Lessing's  Laokoo» 
(1874).  Hiss  Frotbingham  has  lived  and  studied  in  Ger- 
many, but  resides  in  Boston. 

Fiothingham  ( J akcs),  b.  in  Charlestown,  Mass.,  1786 ; 
began  as  a  ehaise-painter  in  his  father's  chaise  manufactory ; 
went  on  from  color  to  drawing,  then  to  making  likenesses 
in  ohalk,  nntil  he  eame  out  a  painter  in  oils.  After  a  little 
inoid^tkl  instruction  in  preparing  and  applying  oolors, 
the  young  man  of  twenty  entered  on  a  prolesslooal  career 
a*  a  portrait-painter,  which,  thoogh  not  remunerative  or 
eminent,  was  in  a  high  degree  respectable.  His  best  pa- 
trons were  in  New  York  and  Salem.  His  copies  of  Stuart's 
WoMhington  gained  for  him  much  commendation,  but  his 
own  portraits  are  not  without  deoided  merits  in  fidelity  and 
in  eoior. 

Frothtegham  (Natbaiiibl  Lanodou),  D.  D.,  b.  in  Bos- 
ton, Haaa.,  July  23,  1793 ;  entered  Harvard  College  at  the 
age  of  fourteen  in  the  olsiss  of  1811 ;  in  1812  received  the 
appointment  of  teaoher  of  rhetorio  and  oratory  at  Harvard ; 
prepared  for  the  ministry,  and  in  1815  became  pastor  of 
the  First  ehureh  in  Boston ;  visited  Burope  in  1826,  and 
afterwards  in  184t ;  retired  from  the  pulpit  in  1850,  and 
devoted  himself  to  literature,  living,  with  the  exception  of 
eighteen  months  abroad  in  1859-60,  in  Boston.  Dr.  Frotb- 
ingham was  a  frequent  oontributor  to  the  Chrulia»  Sx- 
amiiur  and  other  religious  periodicals.  A  volume.  Sermons 
ia  ike  Order  of  a  T<Beb)enutv»k  (1852),  eontains  some  of  his 
most  finished  pulpit  produetions;  his  pamphlet  disoouraes 
number  flity  or  sixty.  He  wrote  many  choice  hymns,  whioh 
are  favorites  with  Unitarian  oongregations ;  published  two 
volnmes  of  Metrical  JHeeee,  one  in  1855,  the  other  in  1870, 
all  marked  by  refinement  of  sentiment  and  felicity  of  dic- 
tion; and  contributed  to  literature  poetical  translations 
(Vom  the  Greek,  Latin,  Italian,  and  German.  His  render- 
ing into  Bnglish  of  the  minor  poems  of  Goethe,  Schiller, 
RUekert,  Von  Zedlits,  and  Von  Auersperg,  is  considered 
of  high  excellence.  Dr.  Frothingham  was  one  of  our  earli- 
est students  of  German,  and  did  good  aerviee  in  introdooing 
the  finest  German  thonght  to  American  readers.  D.  in  Boa- 
ton  Apr.  4, 1870,  after  a  long  affliction  of  blindness. 

Frothingham  (Octaviits  Brooks),  third  son  of  N.  L., 
was  b.  in  Boston  Nov.  26, 1822 ;  was  edncated  at  the  Pub- 
lic Latin  School ;  graduated  at  Harvard  College  in  the  class 
of  1843;  studied  theology  at  Cambridge;  was  settled  in 
Salem,  Mass.,  Mar.  IC,  1847 ;  removed  to  Jersey  City,  N.  J., 
in  Apr.,  1855;  and  after  a  ministry  of  four  years,  in  the 
snring  of  1859  went  to  New  York  and  established  the  Third 
Unitarian  society,  of  which  he  still  continues  pastor.  Mr. 
Frotbingham  belonged  to  the  extreme  left  or  radical  wing 
of  the  tfnitarians  for  a  time,  but  became  at  last  a  ration- 
alist, and  assumed  the  attitude  of  an  independent  preaoher. 
From  the  beginning  he  has  been  president  of  the  Free  Re- 
ligious Association,  of  which  he  was  one  of  the  founders  in 
1867,  the  aim  whereof  was  the  emancipation  of  religion 
from  all  sectarian  limits,  the  reconciliation  of  faiths,  and 
the  application  of  the  scientific  method  to  the  study  of  the- 
ology. This  position  places  him  outside  of  Christianity  as 
a  special  religion,  and  forbids  bis  calling  himself  by  any 
particular  name,    Mr.  Frotbingham  is  the  author  of  sev- 


eral books— /Skon'ss  /rout  the  Lipe  of  t\t  Teacher  (1863) ; 
.SltonVs  of  the  PatrvtrA*  (1864);  A  Ohild'e  Book  of  Be- 
Ugxon  {IMt) ;  The  Beligion  of  Humanilj/ {ISJi) ;  The  Life 
of  Theodore  Parker  (1874) ;  The  Safest  Creed,  a  volume  of 
discourses  (1S74).  Ho  has  published  also  a  lecture,  Beliefi 
of  the  Unbelievert,  and  upwards  of  100  pamphlet  sermons, 
besides  numerous  contributions  to  papers  and  magazine 
literature.  For  a  year  he  was  art-eritic  for  the  New  York 
7ri&fiiie,  and  is  a  regular  oontributor  to  the  Index,  an  organ 
of  free  religion  printed  in  Boston,  and  representing  the 
latest  phase  of  dissent  from  the  theological  system  of  Chris- 
tendom, In  1864  he  translated  a  volume  of  Eetaye  by 
Ernest  Kenan. 

Frotbingham  (Ricbard,  Jr.),  b.  at  Charlestown, 
Mass.,  Jan.  31,  1812;  for  many  years  a  prominent  Demo- 
cratic legislator  and  journalist  of  Boston,  Mass. ;  mayor  of 
Charlestown  1851-53 ;  member  of  the  constitutional  con- 
vention of  1853 ;  author  of  several  historical  works,  mostly 
relating  to  the  Revolutionary  period  in  Massachusetts. 

Fronde  (James  Anthory),  LL.D.,  b.  at  Darlington, 
Devon,  England,  Apr.  2.3,  1818;  educated  at  Westminster 
and  Oriel  College,  Oxford,  where  he  graduated  with  honor; 
became  a  fellow  of  Exeter  College  1842;  was  ordained  a 
deacon  in  1845,  but  soon  changed  his  religions  opinions, 
which  had  been  extremely  High  Church ;  published  Shad- 
otoe  of  the  Clowdt  (1847),  a  tale,  and  Nemetii  of  Faitk 
(1849),  which  were  condemned  by  the  authorities  of  the  uni- 
versity, and  he,*as  a  consequence,  lost  an  appointment  as 
teacher  in  Tasmania.  In  1850  he  began  to  write  for  Fraeer'e 
Magazine,  the  Weatmimter  Review,  and  other  periodicals. 
His  greatest  work,  T^e  Bittory  of  Evf/land  from  the  Fail 
of  WoUey  to  the  Defeat  of  the  Spanieh  Ar7Hadn  (12  vols., 
1856-70),  is  remarkable  for  the  novel  views  taken  of  many 
of  the  leading  characters  who  figured  during  the  time  of 
which  it  treats,  and  for  the  abundance  of  fVesh  material 
introduced.  In  1869  he  wns  made  rector  of  the  University 
of  8L  Andrew's.  In  1871  ho  resigned  the  editorship  of 
Fraeer'i  Magazine,  and  in  1872-73  lectured  in  the  U.  S. 
Besides  the  abcrve  works  he  lias  written  The  Book  of  Job 
(1854) ;  Short  Studiei  on  Great  Subjrrle  (1867) ;  alittle  book 
on  Calviniem  (St.  Andrew's,  1871);  TheEvglieh  in  Ireland 
in  the  Eighteenth  Cemnry  (3  vols.,  1873-74). 

Fro'zen  Wells.  Certain  wells  in  the  Northern  U.  S. 
contain  ice  during  the  whole  or  part  of  the  year,  some- 
times rendering  the  drawing  of  water  inipracticable.  Ex- 
amples are  in  Brandon,  Vt.,  Owego,  N.  ¥.,  Lyman,  N.  H., 
and  Ware,  Mass.  The  first  is  35  feet  deep,  dug  in  1858 
through  gravel  and  marly  clay.  The  frozen  mass  of  gravel 
is  about  15  feet  thick,  showing  itself  at  14  feet  below  the 
surface.  In  the  winter  the  water  freezes  entirely  over,  and 
in  the  summer  the  stones  of  the  walls  are  lined  with  ice 
several  inches  thick,  the  temperature  rarely  rising  above 
the  freezing-point.  At  numerous  localities  in  the  same 
region,  also  in  the  Alps,  the  Jura,  and  the  Ural  Mountains, 
iee  oooumnlates  in  rock-carems  and  among  the  fragments 
at  the  base  of  precipices,  sometimes  sufficiently  abun- 
dant to  be  an  article  of  commerce.  The  caverns  usually 
have  two  lateral  openings.  This  causes  a  current  of  air, 
which  evaporates  the  water  upon  the  sides  and  floor  of  the 
cavern,  thus  prodncing  congelation,  since  in  this  way  an 
immense  amount  of  heat  is  taken  up  into  the  latent  state. 
Less  ice  is  formed  in  the  winter  than  in  the  summer  in  the 
caverns.  At  Monte  Testaceo  in  Borne  this  principle  is 
employed  for  the  artificial  manufacture  of  ice.  It  has  been 
suggested  that  the  freezing  of  water  in  the  wells  may  be 
due  to  the  infeipeDetrstion  of  the  interstices  of  the  gravel 
with  air  which  has  motion  in  one  or  the  other  direction 
according  to  circumstances,  and  thus  removes  so  much 
heat  as  to  freeze  the  water.  In  the  Brandon  example  par- 
ticular excavations  near  the  well  may  possibly  give  rise  to 
the  air-currents,  and  deposits  of  clay  may  prevent  the 
access  of  external  heat.  Or  if  the  ice  be  not  annually  re- 
newed by  means  of  the  currents,  it  Is  possible  the  frozen 
area  may  be  a  remnant  of  the  glacial  sheet  which  envel- 
oped most  of  the  northern  continents  during  the  Drift 
period.  Under  favorable  conditions  such  masses  may  bo 
preserved  for  thousands  of  years,  and  form  a  nucleus  to 
which  more  frost  may  be  added  at  certain  seasons  of  the 
year.  C.  H.  Hitchcock. 

•  Fnictidor  ("  fmit-montfa  "),  in  the  French  republican 
calendar  of  1792-1806,  the  twelfth  and  last  month  in  the 
year,  extending  from  Aug.  18  to  Sept.  16.  In  the  year  5 
( 1796-97)  occurred  the  "  coup  d'itat  of  the  18th  Fructidor" 
(Sept.  4, 1797),  in  whioh  Augerean,  acting  for  the  majority 
of  the  Directory,  removed  the  minority  from  that  body. 

Fmc'tose,  or  Fmit-Sngar  (also  called  Inverted 
Sng^r),  a  mixture  of  equal  numbers  of  molecules  of  dex- 
tro-glneose  and  Invo-gluoose.  It  ooours  in  ripe  acidulous 
fruits,  and  is  prodnced  from  oane-sugar  (sacoharose)  by 
the  action  of  aeids : 
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Deztro-glueose  rotates  the  plane  of  polarized  tight  to  the 
right  56°;  Uevo-gluooae  to  the  left  104°;  henoe,  a  mizture 
of  the  two  in  equal  quantities  rotates  to  the  left.  As  oane- 
sngar  rotates  toe  plane  to  the  right,  the  action  of  aoids, 
producing  fruit-sugar,  is  oalled  inversion.  (See  Olucosb 
and  SuQAR.)  C.  F.  Chaitdlbr. 

Fmit  [LaU/meta*],  in  a  wide  sense,  is  the  perfected 
ovary  of  a  flowering  plant,  with  its  proper  envelopes. 
Some  fruits,  like  the  strawberry,  result  from  the  blending 
of  many  ovaries  with  a  fleshy  receptacle.  In  others,  as 
the  Sg,  the  fleshy  receptacle  is  hollow,  and  the  whole  in- 
florescence, including  many  pericarps,  is  blended  in  the 
fruit.  A  fruit  consists  of  the  seed  and  its  surrounding 
Pericarp  (which  ace] ;  and  fruits  receive  various  general 
names  according  to  the  nature  of  the  pericarp.  Thus,  we 
have  the  achonium,  the  samara,  the  drupe,  the  pome,  the 
berry,  the  sorosis,  the  pepo,  and  many  other  forms  of  fruit, 
of  which  the  more  important  are  noticed  in  this  work  under 
their  alphabetical  heads.  (See  Fruit-Cdltobk,  by  F.  B. 
Elliott.) 

Fruit-Cnltnre.  Tu  tilttory. — The  first  records  of 
fruit-culture  give  the  fig,  almond,  peach,  orange,  citron, 
apples,  pears,  cherries,  plums,  quinces,  aervice-lierrics, 
gooseberries,  grapes,  mulberries,  strawberries,  currants, 
raspberries,  and  all  the  nuts  now  in  cultivation.  The  first 
list  of  varieties  contains  22  sorts  of  apples,  both  sweet  and 
acid.  The  variety  without  kernels,  of  which  some  noise 
has  been  made  lately,  was  then  known.  The  pears  num- 
bered 36  varieties,  summer  and  winter,  melting  and  granu- 
lous  or  hard ;  peaches  had  only  readied  4  sorts ;  quinces, 
3 ;  medlars  and  services,  5  ;  apricots  and  almonds,  4  each. 
The  plums  wore  mostly  of  dry  or  prunio  varieties,  together 
with  what  we  now  call  damsons.  No  white  or  green 
iweet,  juicy  sorts  were  then  known.  Cherries  numoarsd 
8,  and  among  them  a  hard-fleshed  sweet  one,  like  that  we 
now  call  bigarreau,  was  known,  as  well  af  the  black  and 
red.  These  last  were  probably  maiiards.  The  lonr  or 
morello  class  was  known.  Of  the  olive  4  sorts  are  noted. 
In  grapes  no  varieties  are  enumerated,  they  being  then 
only  recorded  where  the  fig  and  orange  were  grown.  The 
early  records  only  state  they  were  many,  and  of  colors 
from  greenish-white  to  black.  Of  mulberries  they  had  2 
varieties  of  black,  and  of  the  blackberry  only  1.  Straw- 
berries were  so  abundant  in  the  fields  that  they  were  not 
cultivated.  Haiel-nuts  and  filberts,  walnuts,  soft  and  hard 
shelled,  were  grown,  bat  onr  hickory  and  butternut  and 
black  walnut  were  not  then  known.  They  do  not  belong 
to  the  climate  from  which  onr  first  record  of  fruit-growing 
is  taken.  Of  chestnuts  they  had  6  sorts.  The  grape  ana 
the  olive  were  the  only  fruit-crops  grown  for  profit.  The  list 
here  referred  to  gives  the  status  of  fruit-culture  in  about 
300  or  400  of  our  present  era.  In  Italy,  some  200  years 
after  the  above,  the  peach  and  cherry  had  reaohed  20 
varieties  each,  and  the  plum  we  now  cultivate  as  green 
gage  was  known.  The  morello  cherry  had  beoome  well 
known.  The  grape  was  abundant,  and  trained  upon  high 
trellises  or  tall  poles,  connected  by  a  few  slats  at  the  tops, 
and  then  interlaced  by  the  vines.  In  the  N.  of  Italy  tne 
pear  and  quince  were  grown  to  weigh  from  two  to  three 
pounds  eacD.  Virginia  and  California  may  to-day  equal 
the  product  of  1200  years  ago,  but  they  do  not  surpass 
it.  Melons  were  largely  grown  in  great  variety  800  to  900 
years  since.  These,  with  other  fruits  suited  to  the  warm 
climates,  were  more  grown  and  esteemed  than  those  of  the 
temperate  sections.  The  Ramans  were  the  first  introducers 
and  disseminators ;  to  them  France,  England,  etc.  are  in- 
debted. In  the  sixteenth  century  the  praotiee  of  hastening 
the  ripening  of  fruits  by  laying  hot  limestonea  anderneath 
the  branches  of  trees  and  watering  with  hot  water  was 
known.  France  has  grown  and  distributed  more  fmit  trees 
than  any  other  nation.  Her  nurseries  amount  to  abont 
16,000  acres ;  her  orchard-gardens,  like  those  of  the  U.  S., 
have  never  yet  been  correctly  enumerated,  but  at  a  rough 
estimate  perhaps  200,000  acres  would  not  more  than  cover 
the  number.  Only  the  common  fruits  are  natives  of  Oer- 
many,  although  it  now  grows  many  of  the  choicest,  first 
obtained  from  Italy,  and  from  which  have  been  produced 
flne  sorts  from  seeds.  The  S.  of  Oermany,  as  a  mle,  ie 
the  only  part  snitcd  to  the  finer  fruits,  although  in  sections 
of  Austria  and  Prussia  fmits  grow  as  well  as  they  do  in 
South  Qermany,  The  apple,  pear,  cherry,  etc.  were  grown 
there  in  A.  D.  800,  and  grafti  ng  was  then  practised,  as  well  as 
the  making  of  wine  and  cider.  In  Erfurth,  where  Reichart 
expended  his  talents,  fruit-growing  as  early  as  1100  liecame 
popular,  and  received  government  protection.  In  1105  a 
proclamation  required  every  landholder  to  plant  yearly  at 
least  twelve  fmit  trees,  so  that  for  many  years  from  30,000 
to  40,000  trees  were  annually  planted.    The  increase  of 


liniit-ealtara  from  this  time  forward  for  some  fifty  yeua 
was  astonishing.  It  then  flagged,  owing  to  wan  and 
troubles  of  various  sorts.  The  pestilence  of  1683  was  ono 
of  the  agents  in  cheeking  vine-enlture  especially.  Russia 
has  done  little  in  the  growing  of  fmits  in  the  open  air, 
although  apples,  some  of  fine  quality,  are  produced,  and  a 
few  pears  and  cherries ;  these  are  mostly  around  Hoseow 
and  St.  Petersburg.  The  cranberry,  the  currant,  and  the 
quince  are  grown  in  eertain  sections,  and  some  varieties  of 
toe  grape  are  grown  profitably  on  the  banks  of  the  Proth, 
aod  at  or  near  Sondak  in  the  Crimea,  where  the  prospect  ij 
that  the  grape  can  be  grown  so  successfully  that  sot  only 
the  frait,  but  superior  wines,  will  be  abundant  for  oonsump- 
tioD.  Upon  the  banks  of  the  Molotschna,  whioh  falls  into 
the  Don,  grapes  are  grown,  and  the  wines  from  them  ap- 
preciated. Poland,  like  Russia,  has  to  rely  mainly  upon 
the  apple,  pear,  and  curraot,  and  can  claim  little  for  oat- 
door  hardy  fruit-growing.  Spain,  where  more  varieties  of 
fruits  can  be  grown  than  in  any  other  territory,  deserves 
little  credit  on  account  of  progress;  either  everything  grows 
so  readily  that  care  and  labor  are  unnecessary,  or  the  cli- 
mate takes  from  the  people  all  desire  of  exertion  for  im- 
provement. The  only  work  she  has  ever  issued  touching 
horticulture  in  Spain  was  in  1646.  Some  of  the  finest  winea 
of  the  world  are  made  in  Spain.  Qreece  oao  grow  almost 
all  varieties  of  fruits,  and  abounds  in  peaches,  olives,  grapes, 
ete.  Turkey,  in  the  vicinity  of  the  Bosphoms,  is  fine  for 
fruits.  The  native  fraits  of  the  British  Islands  were  of  a 
poor  nature,  and  the  improved  varieties  were  introduced 
by  the  Romans.  England  had  no  iVuit  of  value  until  the 
close  of  the  tenth  century,  and  then  little  besides  the  grape. 
Aboat  the  first  work  touching  fraits  was  in  1500,  but  in 
1521  appeared  a  work  by  Arnold  treating  of  grafting, 
planting,  and  altering  of  fmits.  In  1557,  Tusser  gave  a 
list  of  fruits,  enumerating  nearly  every  species,  but  speaks 
hesitatingly  of  the  success  of  all  but  a  few  when  grown  in  the 
open  air.  In  1629  was  the  first  English  record  of  varieties 
in  cultivation,  and  was  by  Parkinson,  but  many  of  them 
were  never  grown  in  the  open  air.  He  enumerated  68  sorts 
of  apples,  64  of  pears,  61  of  plums,  21  of  peaches,  5 
neotannes,  6  aprioots,  36  oherries,  23  grapes,  3  figs,  tiesidoa 
quinces,  medlars,  walnuts,  eto.  The  covering  of  melons, 
while  ripening,  with  straw  at  night,  as  now  practised  in 
seotions  where  the  days  are  clear  and  warm  and  the  nighta 
cool,  was  advised  by  him.  Scotland  and  Ireland  at  ihe 
same  period  showed  about  the  same  progress  as  England, 
but  rarely  grew  others  than  apples,  pears,  cherries,  goose- 
berries, currants,  etc.,  counted  as  hardy  fruits.  The  or- 
ehards,  nurseries,  and  oommeroial  gardens  of  the  British 
Islands  perhaps  equal  those  of  France,  and  may  be  summed 
up  as  oomprising  most  of  the  hardy  fmits,  while  the  tender 
sorts,  as  peaehes,  figs,  eta.,  are  mostly  grown  nnder  artificial 
protection.  With  the  various  sections,  leaving  what  we 
term  the  British  Islands  above  noted,  we  have  Asia,  Asia 
Minor,  and  Persia,  but  we  find  nothing  relating  to  fruit- 
growing that  shows  any  idea  other  than  to  eat  of  what 
ProvidoDoa  has  given  for  their  healthful  support.  The 
Chinese  in  early  times  grew  few  fruits  bat  such  as  were 
natural  to  their  elimate —  oranges,  mangoes,  ete.  At  the 
present  time  they  grow  nearly  all  varieties  of  f>uits.  North 
America,  inolading  Canada  and  the  U.  8.,  and  even  Mexico, 
had  most  of  its  fraits  introduced  by  the  French  and 
the  Romish  missionaries.  Some  few  apples,  pears,  eto. 
were  brought  by  the  Pilgrims  who  landed  on  the  New  Eng- 
land coasts,  and  others,  as  peaches,  etc,  by  the  early  Vir- 
ginians. The  monks  or  Catholic  priests  introduced  the 
European  vine,  although  the  wild  varieties  were  all  through 
the  country,  as  well  as  wild  cherries,  plums,  apples,  ete. 
The  French  may  be  said  to  have  been  strictly  the  pioneers 
in  apple  and  pear  growing,  and  to-day  many  of  the  vario- 
ties  standing  in  the  front  rank  date  their  introduction  back 
to  the  French;  and  the  basis  of  fruit-culture  in  this  coun- 
try may  be  said  to  date  from  about  1650.  Host  of  the 
grapes  now  grown  in  California  were  introduced  by  the 
Jesuit  fathers,  and  it  may  be  said  that  wherever  the  Rom- 
ish missionaries  settled  the  grape  was  a  specialty  with 
them.  The  earliest  of  their  works  as  to  the  culture  and 
introduction  of  the  vine  in  any  country  is  near  A.  D.  800. 
The  first  record  of  commercial  nurseries  for  the  growth  and 
sale  of  trees  in  the  States  was  about  1798,  and  they  num- 
bered four  or  five;  now  (1874)  the  number  of  cultivators  may 
be  estimated  at  500,  who  occupy,  say,  500,000  ^res.  The 
estimate  of  the  orchards  of  the  country  can  be  only  an  es- 
timate, as  there  is  no  definite  record  of  even  any  one  State 
or  Territory.  The  writer,  from  the  Iwst  records  he  can 
find,  would  place  them  at,  say,  900,000  acres — this  to  in- 
olnde  all  the  fraits.  In  the  first  obtainable  list  of  fruits  is 
the  n.  S.  apples  numbered  133;  apricots,  6;  cherries,  15; 
nectarines.  5;  peaches,  38;  pears,  66;  pinmi,  18.  This 
list  was  made  in  1798,  and  we  And  little  change,  nor  any 
list  of  grape*  or  the  small  fruits,  antil  after  1815,  when 
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the  oaltara  of  fraiU  tmoaiiM  »  ftatar*  of  interest  to  eTei7 

intelligent  enltirmtor  of  the  soil. 

gontli  Ameriok,  with  a  eliraate  of  great  eapsbilitiea  for 
the  growing  of  fruiti,  tuM  done  bat  little.  There  is  hardly 
a  fruit  bat  oan  be  grown  there  by  merely  planting,  bat  the 
people  are  too  languid  and  deroid  of  rMoament  to  im- 
prore  and  enltivate  when  the  rough  natnrnl  produoti  of  the 
country  (apply  their  wanta.  The  vine  and  the  peaoh,  with 
the  olive  and  orange,  are  the  prineipal  oultivated  fruits. 
The  histoiy  of  fruits  in  the  West  Indies  and  in  Anstralin 
diseoTers  the  faot  that  in  the  former  only  tropical  fruits 
are  suoeessful,  while  in  Australia  almost  any  fruit  oan  be 
grown  snecessfViIly,  but  those  of  the  northern  temperate 
climates,  like  our  Middle  States,  cannot  he  grown  with  the 
flaror,  aroma,  and  keeping  qualities  tiiat  they  hare  here. 
The  lists  of  fralts  and  dates  already  given  are  those  of 
the  earliest  history  of  which  we  have  record,  but  all  the 
nations  have  advanced  in  eolleotions  of  varieties,  and  also 
in  systematic  knowledge  of  oultnte.  France,  the  British 
Islands,  and  the  U.  S.  have  without  doubt  increased  most 
rapidly  in  varieties,  while  Germany  has  produced  the  most 
new  valuable  pears,  and  the  U.  S.  the  most  apples,  hardy 
good  grapes,  and  peaches.  The  lists  in  the  books  of  va- 
rieties now  grown  give,  as  to  their  origin,  one-fourth  of 
the  peara,  apples,  plums,  cherries,  quinces,  and  peaches  to 
England ;  of  hardy  grapes  she  has  produced  none,  but  of 
apricots,  ourranta,  and  nectarines  pwhaps  more  than  any 
other  country.  Qermany  has  prodnced  the  most  varieties 
of  pears  during  the  past  200  years,  while  France  has  grown 
and  offered  for  sale  more  aorta  of  fruits  than  any  other 
country  except  the  U.  8.  The  lists  now  enumerated  and 
described  in  the  States  may  be  estimated  aa  about  10  of  al- 
nonda  and  about  2.3A0  of  apples ;  and  besides  these  there 
are  nearly  an  equal  number  of  names  that  stand  aa  syn- 
onynia.  Of  pears  there  are  of  distinct  varieties  about 
1271),  and  abunt  1410  of  synonyms,  aome  of  these  latter 
being  attached  to  two  or  more  varieties.  Peaches  are  de- 
scribed to  the  number  of  over  300  varieties,  while  the  local 
synonyms  are  one-half  that  number.  Many  of  the  old  va- 
rieties are,  however,  not  to  be  found  in  any  collection.  Nec- 
tarines now  number  30  varieties,  with  71  synonyms.  Cher- 
ries number  about  230,  to  which  there  are  327  synonyms, 
Apricota  are  oomprised  in  50  varieties,  with  74  aynonyms. 
The  list  of  strawberries  now  numbers  over  300,  while  many 
have  iieem  lost  or  discarded.  Hardy  native  grapes  number 
over  300,  and  earranta  about  30. 

Staiitic*  «/  Orchard  or  Fruit-aiUure. — The  U.  S.  census 
has  since  1850  given  decennial  statements  as  to  the  value 
of  orchard  products  for  all  conntiea  in  the  V,  8.  A  few 
States  and  oounties  hare  attempted  to  gather  similar  statis- 
tics, bat  so  {ar  nothing  haa  been  published  of  reliability 
except  the  statement  of  Miohigan.  That  State  givea,  aa 
its  orchard  and  small  fmit-orop  prodnota  for  1874 — 

Honey  value 43,637,278 

The  wine  value,  fh>m  grapes K,018 

ToUl •3,K9~293 

How,  if  we  carefully  stady  the  extent  of  territory  of  each 
Btate,  and  its  suilableneaa  to  frnit-oalture,  with  the  period 
In  which  ouUivatioa  has  prevailed,  we  think  the  following 
may  be  an  approximate  eatimate  for  1873-74 : 


The  aix  New  England 

States 18,000,000 

New  York 7,000,000 

New  Jersey 2,000,000 

Delaware 1,500,000 

Maryland 1,500,000 

Penoaylvanto 3,000,000 

Ohio 6,900,000 

Indiana 8,000,000 

Illinois » 4,600,000 

Michigan S,'»9,293 

WlKODSlD 200,000 

Iowa. 180,000 

Kansas. 30,000 

Missouri 1,500,000 

Virginia 1,200,000 


North  Carolina <100,000 

South  Carolina. 20,000 

Georgia _  100,000 

Alabama 25.000 

Florida. „ 25.000 

Mississippi 20,000 

Arkansas 10,000 

Lonlalana 70,000 

Texas 80,000 

Kentucky 00,000 

Tennessee. 40.000 

Nebraska 10,000 

Minnesou 10,000 

OrMon 250,000 

CalffomU. 6,000,000 


The  sam-total  values  of  the  fruits  grown  yearly  in  the 
territory  of  the  V.  8.,  and  including  Texas,  we  think  we 
hare  carefully  and  moderately  estimated,  and  it  foots  up 
$46,724,393.  As  before  said,  Michigan  is  the  only  State 
that  pretends  to  give  statistics  of  the  value  of  her  fruit- 
prodnota,  and  upon  a  belief  that  ahe  haa  told  the  truth,  we 
nave  made  np  our  estimate  of  other  States  and  Territories. 
In  oonneetion,  it  may  be  fairly  stated  that  fruit-food  is  a 
part  and  panwl  of  the  support  of  human  life,  sought  for 
and  eaten  by  all  and  every  man,  woman,  and  child. 

Antkoriliet. — Of  those  upon  fruits  and  fruit-growing  we 
shall  attempt  to  go  back  to  but  few  ontside  of  the  U.  S. 
Of  the  English  authors,  we  note  Arnold  in  1521,  Tnaser  in 
1570,  Knight  in  articles  from  1705  to  1803,  Bridgeman  in 
1720,  Porayth  in  London  in  1824,  and  Bonalds  in  1831.  In 
this  country,  Coxe  in  1817,  we  think,  was  the  first;  then 
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Prince  in  1828,  Manning  and  Kenrick  in  1844,  Fesaenden 
in  1828,  Thomaa  Bridgeman  in  1644,  A.  J.  Downing  in  1845 
(2d  ed.,  reviaed  and  oorreoted  by  hia  brother,  Charles  Down- 
ing, in  1870),  J.  J.  Thomaa  in  1846,  P.  Barry  in  1847,  F.  R. 
EllioU  in  1853,  Warder  on  the  apple  in  1867,  Fuller  on 
amall  friiita.  Cole  and  Waring  on  general  fruita,  Faller, 
Mead,  Hurman,  and  Strong  on  grapaa. 

Production  of  Treet  from  Scedlingt  and  Guttingt  in  (is 
Jfunen/. — The  production  of  new  varieties  is  from  seeds, 
taken  usually  from  the  hardiest  and  beat  varieties  of  their 
kind.  Improved  aorta  are  usually  gained  from  aeedi  taken 
from  fruit  of  trees  of  varied  aorta  allied  in  nature  and 
atanding  near  each  other,  or  by  artificial  impregnation  of 
the  infloreaoence  of  varieties  allied  to  each  other,  but  that 
do  not  naturally  intermingle.  The  largeat  namber  of  beat 
fruits  have  come  from  nature's  own  commingling.  The 
growing  of  seedlings  of  all  the  fleshy  fraits,  as  applea, 
pears,  plums,  peaches,  grapes,  etc.,  is  simply  to  gather  the 
best  seeds,  and  from  the  time  of  gathering  to  keep  them 
packed  in  moist  sand  or  moss,  exposed  to  out-door  tem- 
perature, and  shaded  from  the  aun.  The  same  care  is  re- 
quired with  all  the  nut  fmits.  The  latter  should  never  be  per- 
mitted to  become  dry,  while  the  seeds  of  the  pear  and  apple 
oan  be  so  permitted  (bat  it  is  better  not),  and  then  before 
planting  carefully  soaked  in  tepid  water  until  the  germ 
starts.  The  best  time  for  sowing  seeds  is  just  as  the  ground 
in  spring  is  free  of  frost.  Nearly  all  seeds  should  have 
one  to  one  and  a  half  inches  of  soil  over  them,  aud 
while  the  peach,  plum,  apple,  etc.  will  grow  without  it,  all 
the  nut  family  should  hare  light  mulching  over  them  of 
half-rotted  leaf-mould  or  tan-bark.  The  currant,  goose- 
berry, and  grape  can  be  grown  from  what  are  termed  cut- 
tings— i.  e.  pieces  of  wood  of  the  paat  year's  growth,  hav- 
ing upon  each  three  to  four  buda.  The  best  seaaon  for 
making  and  planting  these  cuttings  is  in  the  autumn  as 
soon  as  the  wood  and  foliage  are  ripe.  The  ground  is  then 
warm,  and  if  well  prepared,  the  cutting  placed  in  the  ground, 
leaving  only  one  Dua  an  inch  above  the  surface,  the  earth 
trodden  bard  at  its  base,  and  then  drawn  up  loose  and  cov- 
ered with  a  mulch  of  litter  two  inches  deep,  snccessful 
growth  will  be  the  result  in  spring. 

Planting  and  Treatment  in  the  Field. — The  ground  should 
be  first  carefully  cultivated  and  made  loose  deeply,  well 
enriched  one  year  before  planting.  Just  before  planting 
it  should  l>e  thoroughly  and  deeply  ploughed  or  dug.  The 
trees  or  plants,  vines,  etc.  should  be  taken  up  carefully, 
and  when  planting  make  the  bole  so  that  the  tree  has  one 
inch  of  earth  above  that  in  which  it  originally  stood.  The 
base  of  the  hole  should  be  like  an  inverted  bowl — i.  e. 
highest  and  rounding  at  the  centre.  The  roots  should 
carefully  spread,  so  that  no  one  lies  qpon  another,  and  the 
earth  should  be  spread  and  intermingled  by  pressure  of  the 
outspread  fingera  of  the  operator,  who  upon  his  knees  on  ^ 
the  ontside  of  the  hole  should  hold  the  tree  upright  with 
one  hand  and  spread  the  roots  while  he  mingles  and  presses 
the  earth  closely  with  the  other  until  the  roots  are  all  cov- 
ered ;  then  the  snrfaoe-soil,  two  to  four  inches  deep,  shonid 
be  lightly  spread,  and  never  trodden  upon  by  the  foot.  The 
firm  packing  of  the  lower  roots  is  a  guarantee  that  the  tree 
will  not  be  moved  by  the  winds  without  staking,  and  if 
the  base  is  so  pocked  in  the  setting  with  the  fingers  that 
the  earth  is  against  every  part  of  a  root,  not  one  tree 
or  vino  would  ever  die  from  the  removal  and  replanting. 
If  the  planting  is  performed  in  autumn,  then,  as  soon  as 
the  froat  has  penetrated  two  inches  into  the  ground,  thcro 
should  be  spread  over  the  ground,  two  feet  from  the  base 
of  the  tree,  a  mulch  of  litter,  saw-doat,  tan-bark,  etc.  If 
the  planting  is  done  in  spring,  the  mulch  should  not  bo 
applied  until  heat  and  drought  seem  to  require  it  to  ahado 
the  soil  around  the  roots  from  the  sun ;  but  the  surface  soil 
should  from  week  to  week  be  lightly  raked  over  with  a  fine 
short-toothed  iron  rake.  In  following  years  it  is  best  to  keep 
the  surface  of  the  ground,  whether  orohard  or  vineyard,  fro- 
quently  atirrod,  either  by  plough  or  onltiration,  for  six  to 
ten  years.  The  keeping  of  the  ground  in  condition  for  a 
aupply  of  food  to  the  trees,  etc.  may  be  done  by  sowing 
with  corn,  buckwheat,  rye,  clover,  etc.,  and  ploughing  it 
under  aa  soon  as  it  reaches  one  foot  high. 

Tike  Pruning  of  Treat  and  Fir'ncff.-— Great  direreity  of 
opinion  exists  touching  the  how  and  when  to  prune  trees 
or  vines.  If  the  operator  will  study  nature  in  the  pruning 
of  flmit  trees,  he  will  note  that  any  cutting  of  limM  from 
the  time  the  buds  start  their  growth  in  apring  until  they 
have  ripened  the  laat  bud  of  the  aeason  ereatea  diseaae  of 
the  roota,  sometimes  exhibiting  itself  in  what  is  called  can- 
ker, sometimes  in  blight,  etc.  Again,  in  the  forming  of  the 
body,  and  in  determining  the  height  at  which  tho  branches 
should  apring,  we  ahould  consider /irit,  the  order  of  nature ; 
teeoud,  the  neoeaaities  of  cultura.  Nature,  when  trees  stand 
and  grow  in  the  open  ground,  where  the  aun  and  air  reach 
all  pointa,  atarta  the  branches  from  one  to  two  feet  from  the 
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gronnd.  This  shadaa  the  foandation  from  the  ann,  sod  holds 
a  balanoe  of  leveV-power  against  high  winds.  The  saeeess- 
fal  oaltiTator  should  heed  this  point  vhen  in  his  orchard 
he  is  required  to  Iteep  the  gronnd  aultivated;  and,  so  heed- 
ing it,  should  grow  all  the  varieties  propagated  to  make 
dwarf  trees — i.  e.  the  apple  upon  the  paradise  or  Doucain 
stock,  the  pear  upon  the  quince,  the  peach  on  the  plum,  etc., 
with  branches  one  to  two  feet  from  the  ground.  The  stand- 
ard apple,  pear,  plum,  peach,  etc.  in  open  Held  orchards 
should,  on  the  other  hand,  have  their  first  branches  start 
at  fonr  to  five  feet  from  the  ground.  In  the  pmning  of 
inner  branches,  and  the  shortening-in  of  such  aa  seem  to 
grow  more  than  the  rest  of  the  tree,  the  best  time  is  a 
week  or  two  before  the  swelling  of  the  buds  in  the  spring. 
Where  a  great  deal  is  to  be  done,  a  part  maj  be  perform^ 
as  soon  as  the  wood  has  ripened  its  terminal  bud  in  the 
autumn,  and  the  leaves  begin  to  fall.  The  pruning  of  grape- 
vines was  commenced  in  this  country  from  the  methods  n>l- 
lowed  with  a  different  species  of  grape  upon  the  Rhine, 
and  from  the  practice  oommon  in  glass  structures,  where 
variety  and  line  bunches  are  more  sought  for  than  a  pro- 
ductive crop;  hut  American  grapes  cannot  be  confined  like 
the  European,  neither  can  health  or  longevity  be  main- 
tained by  following  European  teachings.  In  pruning  our 
native  grapea,  as  soon  in  autumn  as  the  fruit  and  wood 
baa  mainly  ripened  is  the  time  to  operate.  The  stems  to 
be  left  should  be  not  too  large  nor  very  long,  bat  of  good 
medium  sise,  well  ripened  to  a  deep  rich  brown ;  they  shoald 
not  be,  upon  vigorous  vines,  less  tnan  three  to  four  feet  long, 
and  each  stem  should  have  the  two  or  three  lower  bods 
nibbed  oat,  leaving  three  to  live  fruiting  bnds  upon  the  re- 
mainder of  the  stem  or  eane ;  and  when  vines  are  left  foor 
feet  long  and  having  seven  or  eight  buds,  the  two  lower 
ones  should  be  rubbed  out,  and  then  the  five  left  have  two 
rubbed  out  at  equal  divisions.  This  done,  no  further  prun- 
ing is  needed  for  the  year.  Keep  the  vines  from  the  ground 
by  tying  to  wires  or  stakes. 

LitU  of  Fruits  for  Piaating. — It  ia  not  practicable  to  pre- 
pare lists  of  varieties  of  fmlta  adapted  to  different  aections 
of  the  country,  for  the  reason  that  from  Maine  to  California 
no  select  list  would  be  accepted  or  popular  as  a  whole.  As 
an  illustration  of  the  differences  of  locality,  the  Family 
apple  grown  in  the  State  of  New  York  becomes  ripe  in  No- 
vember. It  originated  in  Qeorgia,  and  there  ripens  in 
July.  In  thirty  and  more  years  of  experience  and  ob- 
servation of  varieties  grown  in  nearly  every  State,  having 
had  them  gathered  and  sent  from  time  to  time  to  note  and 
compare,  we  hare  come  to  the  oonoluaion  that  no  list  can  be 
made  complete  and  satisfactory  unless  its  author  describe 
the  soil  in  which  the  fruit  should  be  grown,  its  time  of  ripen- 
ing in  each  section  orjocality,  and  its  valna  as  a  family  or 
market  f^nit.  As  to  what  varieties  to  plant,  we  say  :  First, 
prepare  your  ground;  then,  having  made  up  your  mind  for 
what  purpose  you  want  to  grow  fruit,  go  among  the  growers 
within  fifty  miles  of  your  looation  ;  compare  their  soil,  posi- 
tion, and  elevation  with  yonr  own  ;  ask  what  varieties  are 
with  the  growers  most  successful  and  profitable ;  make  not«s 
of  each  reply ;  go  home  and  balanoe  up  the  list.  In  all 
this,  however,  remember  that  for  family  use  there  are  to  be 
planted  few  of  a  kind,  while  for  market  the  value  of  each 
variety  must  be  estimated  by  siie,  color,  quality,  and  firm- 
ness for  transportation.  A  medium-sized  fruit,  with  more 
or  less  of  red  or  golden  yellow  upon  it,  is  usually  the  most 
profitable.  Large,  white,  tender-skinned,  or  sweet  firaits  are 
not  generally  profitable. 

Gathering  and  Keeping  of  FmlU.-^'So  variety  of  flrnit 
should  be  gathered  when  there  is  any  moistare  npon  it. 
Strawberries,  raspberries,  and  blackberries  are  to  be  gath- 
ered just  when  fully  ripe.  Peaches,  if  for  shipment,  shoald 
be  left  upon  the  trees  until  they  are  well  colored  and  will 
give  to  the  pressure  of  the  inside  of  the  thumb.  If  wanted 
for  family  use,  either  for  the  table  or  canning,  they  should 
remain  upon  the  tree  until  they  are  really  soft  and  jaioy. 
The  same  holds  with  plums,  apricots,  and  nectarines.  These 
four  named  sorts  may  be  counted  ripe  when  the  side  next 
the  sun  is  a  little  soft.  Care  should  be  taken  in  all 
fruits  not  to  rub  off  the  bloom  by  handling  in  the  gather- 
ing. The  best  way  ia  to  hold  a  soft-lined  basket  in  the  left 
hand  nndemeath  the  fruit,  and  with  the  right  band  loosen 
it  carefully  at  the  Junction  of  the  branch  and  stem.  The 
ripeness  of  pears  is  decided  by  the  lifting  of  the  fruit, 
when,  if  nearly  or  quite  ripe,  it  will  separate  readily  at  the 
jnnetion  of  the  stem  with  the  spur.  Moat  if  not  all  pear* 
will  do  thia,  when  if  left  npon  the  tree  they  wonid  hang 
from  six  to  twenty  days,  and  when  gathered  be  found  de- 
cayed at  the  core  and  all  their  flavor  destroyed.  If  gath- 
ered when  the  stem  readily  separates  from  the  spar  by 
raising,  they  are  hard,  but  by  laying  them  in  a  dry,  cool 
room  between  layen  of  flannel  or  any  woollen  fabric,  a  few 
days  only  will  ripen  them  into  color  and  juiciness.  The 
very  late  antumn  and  winter  varieties  shoald  hang  upon 


the  tree  nntil  near  the  time  of  a  sharp  frost.  They  ibonld 
then  be  gathered,  and  each  pear  wn^tped  in  soft  paper, 
packed  in  boxes  four  to  six  loehos  deep  and  holding  caeli 
two  tiers,  or  about  a  peck,  then  placed  in  a  cool,  dry  room, 
and  kept  just  above  frost.  Many  varieties  now  earelesaly 
and  haatily  ripened  and  aold  in  October  and  November  ean 
be  kept  until  December  and  Marsh,  The  gathering  of 
early-ripening  anmmer  applea  ia  done  when  a  aoft  jar  of 
the  limb  eaasea  then  to  drop  from  the  spur.  The  later- 
ripening  summer  varieties,  aa  well  as  the  early  varictioa 
of  autumn,  should  be  gathered  aa  soon  as  they  show  the 
color  belonging  to  them,  and  on  opening  are  foond  with 
dark-brown  seeds.  So  gathered,  and  kept  in  a  cool,  dark, 
airy  place,  they  will  remain  good  a  long  time.  The  lata 
fall  apples  and  the  early  winter  sorts  will  do  to  gather  at 
abont  the  same  time,  or  say  as  soon  as  the  seeds  ahow  • 
brownish-bhiok  color.  Tbey  should  be  kept  separate,  and 
examined  twice  a  week.  As  soon  as  a  moistnro  appears  upon 
any  fruit,  it  shoald  be  taken  out,  wiped  dry,  and  disposed 
of.  The  beat  winter-keepers  should  be  gathered  just  before 
severe  frosts.  They  should  be  laid  earefully  in  barrals  or 
shallow  boxes  as  gathered  fVom  the  tree,  the  barrels  ar 
boxes  stacked  upon  rails  or  bars,  to  keep  them  from  tha 
ground,  then  covered  with  boards  to  keep  off  the  rain,  when 
usually  they  may  be  left  without  injury  nntil  midwinter. 

F.  R.  Bluott. 

Frait'land)  tp.  and  poat-v.  of  Muskegon  eo.,  Mioh. 
Pop.  228. 

Fmit'port,  poat-T.  of  Mnskegon  eo.,  Mich.,  on  Spring 
Lake,  at  the  mouth  of  Qrand  River,  6  miles  E.  of  Lake 
Michigan,  on  the  Chicago  and  Michigan  Lake  Shore  R.  R., 
lis  miles  from  Chicago.  It  is  in  the  great  fruit-region  of 
Michigan,  has  a  magnetic  mineral  spring,  and  is  a  place 
of  summer  resort.     It  has  fine  hotel  aeoommodations. 

Frnit'ville,  tp.  of  Currituck  oo.,  N.  C.    Pop.  tO«. 

Fry  (Bexjaxin  St.  Jamis),  Methodist  clergyman  and 
journalist,  b.  June  16,  1824,  studied  at  Woodward  Col- 
lege, 0.;  joined  the  ministry  in  Ohio  Conference  in  1847; 
served  as  chaplain  in  the  U.  6.  army  from  1861  to  1864, 
and  was  chosen  by  Oeneral  Conferanoe  to  be  editor  of  n< 
Central  ChrieiiaH  Adeocttte,  St.  Louia,  in  1872.  Live*  of 
Bishops  McKendree,  Whatcoat,  C.  Roberts,  and  /Voperty 
Con««cra(e(f,  a  prise  essay,  were  written  by  him. 

Fry  (Cart  H.),  b.  In  Kentucky ;  gradaated  at  the  U.  S. 
Military  Academy  in  1834,  entering  the  Sd  Infantry  as 
brevet  second  lieutenant;  resigned  in  1836  and  practised 
medicine,  but  on  the  outbreak  of  war  with  Mexico  aided  in 
raising  the  2d  Kentucky  Volunteers,  and  was  appointed  its 
major.  In  the  battle  of  Buena  Vista  the  regiment  per- 
formed distingnished  service,  and  upon  the  fall  of  its  col- 
onel and  lieatenant-colonel,  Major  Fry  was  left  in  com- 
mand. His  regiment  being  disbanded  June,  1847,  he 
resumed  the  mmlical  profession  nntil  I8&3,  when  he  was 
appointed  a  paymaater  in  the  army,  and  for  five  or  six 
months  in  1862  was  acting  paymaster-general.  For  twenty 
years  he  did  faithful  service,  and  was  deputy  paymaster- 
general  and  brevet  brigadier-general  IT.  8.  A.  at  the  time 
of  his  death,  which  occurred  at  San  Francisco,  Cal.,  Mar. 
6,1873.  O.  C.  BiMHom. 

Fry  (Emsabkth),  daughter  of  John  Gnmey,  and  wife 
of  Joseph  Fry  of  London,  was  b.  at  Bramerton,  Norfolk, 
England,  May  21,  17S0 ;  was  bred  up  a  Friend,  and  under 
the  ministrations  of  William  Savory,  an  American  Quaker, 
she  in  1798  became  awakened  to  a  new  religions  life ;  was 
married  in  1800,  and  then  resumed  her  former  habit  of 
visiting  the  poor  and  sick,  afterwards  extending  her  atten- 
tion to  scaraen,  prisoners,  outcasts,  and  the  vioions  classes, 
not  only  in  London,  but  in  all  parts  of  Oreat  Britain  and 
Ireland,  and  later  even  in  many  continental  conntries.  In 
1813  she  became  an  occasional  preacher,  and  notwithstand- 
ing the  great  extent,  importance,  and  success  of  her  benev- 
olent labors,  she  found  time  to  train  with  care  and  thorongh- 
nesB  a  large  family  of  her  own.  She  d.  at  Ramsgate  Oet. 
12,  1845.  (See  her  IfemotV*,  by  T.  Tmpson,  1846;  by  her 
daughters,  1847;  by  8.  Corder,  1853.) 

Fry  (Jaueb  B.),  an  American  officer,  b.  Feb.  "22, 1827, 
in  Carrolltou,  Qreene  co.,  HI.;  graduated  at  the  U.  8.  Mil- 
itary Academy  1847 ;  was  commissioned  as  brevet  second 
lieutenant  in  the  Third  V.  B.  Artillery,  and  joined  it  in  the 
city  of  Mexico  during  the  Mexican  war ;  served  aa  assist- 
ant inatruotor  of  artillery  at  the  Military  Academy  in  1847, 
and  again  in  1863-S4,  and  aa  ac^utant  of  the  Militaiy 
Academy  1854-59 ;  appointed  assistant  adjutant-general 
1861 ;  ehief  of  staff  to  Brig.-Qen.  McDowell  daring  his 
campaign  of  1861,  taking  part  in  the  first  battle  of  Bull 
Run;  as  chief  of  staff  to  MoJ.-Oen.  Baell  in  1861-42, 
taking  part  in  the  battle  of  Shiloh,  the  advance  upon  and 
siege  of^  Corinth,  the  operations  in  Northern  Alabama,  and 
the  battle  of  Perry viUe;  provost  marshal-general  of  the 
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U-  S.  (brigadier-g«Deral)  iVom  1863  to  18A6  ander  snrol- 
nent  aet  of  1863,  paaaed  to  enforse  military  urrioe  after 
tha  lyatem  of  roluntary  enlistment  had  proved  inadequate. 
As  proYoat  marshal-general  he  put  into  the  army  by  con- 
leription,  mbstitntion,  and  voluntary  enlistment  l,120,S2l 
men;  arrested  and  returned  to  the  army  78,662  deserters; 
made  an  exact  enrolment  of  the  national  forces,  showing 
that  there  remained  in  the  oountry  liable  to  oonaoriptiou, 
bat  not  called  ont,  2,224,063  men ;  and  ooUeoted,  under  a 
Boney-eommutation  elause  of  the  enrolment  aet,  $36,366,- 
316.78.  His  Fimtt  Rtport  of  0>*  Op*ratu»u  of  tkt  Bunau 
^  (i<  Prooott  Marthat-gtnmU  of  tke  U.  S.,  from  tlu  eom- 
mnutmmtt  of  Ikt  b—inm.  Mar.  17,  1863,  mntil  tkt  Buraau 
Itmimated  by  law,  Aug.  t8,  ISSS,  il  pnblished  in  parts  i.  and 
!i.  as  a  Congressional  docnment.  Promoted  through  various 
grades  to  lieutenant-oolonel  in  the  adjutant  general's  de- 

fartment  and  brevet  major-general  U.  8.  army;  served  sinoe 
864  as  ai^utant-gcneral  of  the  military  divisions  of  the 
Pacific,  the  South,  and  the  Atlantic.  Q.  C.  Simmons. 

Ft7  (W^iluah  Hknrt),  an  American  journalist  and 
eompoaer,  b.  in  Philadelphia  Aug.,  18IS,  son  of  Wm.  Fry, 
printrietor  of  the  Philadelphia  Jfational  Oatette.  At  an 
early  age  the  muiicol  talent  of  the  son  was  manifested,  and 
in  1835  his  first  orohestral  compositions,  consisting  of  four 
overtures,  were  performed  by  the  Philadelphia  Philhar- 
harraonic  Society,  and  an  honorary  medal  conferred  by  it 
upon  the  author;  became  associated  with  bis  father's  paper 
in  1839,  and  editor  of  the  Philadelphia  Ledger  1844.  His 
first  opera  to  be  produced  entire  was  Leonora,  performed 
in  Philadelphia  in  1846,  an  Italian  version  of  which  was 
given  In  New  York  in  18S8.  Prom  1846  to  1852,  Fry  r»- 
sided  in  Kurope,  principally  in  Paris,  and  was  engaged  as 
eorrespondent  to  several  leading  American  journals.  Re- 
tmnaing  to  America  in  1852,  he  delivered  that  year  a  oonrse 
of  leetnrea  upon  the  history  of  music,  illustrated  by  the 
symphonies  Tke  Breaking  Heart  and  A  Day  ia  the  Coiih- 
tij,  composed  for  the  occasion ;  these,  with  others  of  his 
compositions,  were  performed  by  the  celebrated  band  of  M. 
Jnllien  in  his  soncerts.  He  also  composed  a  Stabat  Mater 
with  complete  scores,  vocal  and  orchestral,  and  many  ud- 
pnblished  pieces.  Upon  his  return  from  Europe  he  Joined 
the  editorial  staff  of  the  New  York  Tribune,  where  he  con- 
tinued until  his  death,  which  occurred  Dec.  21,  1864,  at 
Santa  Cms,  West  Indies,  where  he  had  gone  for  the  benefit 
of  his  health.  O.  C.  Simmons. 

FrrebarSt  tp.  and  post-v.  of  Oxford  eo.,  Me.,  on  the 
Portland  and  Ogdensburg  R.  R.,  49  milee  N.  W.  of  Port- 
land. It  ha*  an  academy,  and  manufactures  of  leather, 
•arrlages,  eto.     Pop.  15Q7. 

FirebBrg  Acadenr  Grant,  tp.  of  Oxford  oo..  He. 
Pop.  38. 

Fryx'ell  (Andkiu),  a  celebrated  Swedish  historian,  was 
b.  at  Hesselskog,  Dalecarlia,  Feb.  7,  1795,  and  studied 
philasopby  and  theology  at  the  University  of  Upsala. 
From  1822  to  1836  he  was  director  of  one  of  the  most 

froninent  educational  Institutions  of  Stockholm,  and  in 
824  ha  wrote  a  grammar  of  the  Swedish  language,  which 
is  used  in  all  the  higher  schools  of  the  country.  In  1836 
he  was  appointed  provost  of  North  Wermland,  an  ecclesi- 
astical position  in  the  Lutheran  Church  intermediate  be- 
tween minister  and  bishop ;  but  in  1847  he  resigned  this 
office  in  order  to  devote  himself  entirely  to  historical  stud- 
ies. History  is  cultivated  in  Sweden  with  great  interest 
and  with  superior  talent,  but  among  the  many  able  and 
even  brilliant  productions  which  this  branch  of  Swedish 
literature  contains,  Fryzell's  Ber'dtteUer  ur  Saeruka  Hii- 
torien  (34  vols.)  occupies  a  foramost  pituie.  In  the  Soan- 
dioavian  countries  this  book  is  much  read  and  highly  es- 
teemed, and  parts  of  it  have  been  translated  into  Oerman 
and  French.  Its  style  is  fluent  and  lively,  its  narrative 
brisk  and  graphic,  and  as  the  author  has  made  very  ex- 
tensive studies  of  archives  not  only  in  Sweden,  but  in  Po- 
land, Prussia,  and  Denmark,  his  work  is  exceedingly  rich 
in  details  at  onoe  new  and  authentic.  In  his  leading 
views  he  forms  an  opposition  to  Oeijer,  who  may  be  con- 
sidered as  the  historian  of  the  democratic  party.  In  the 
Swedish  history  the  aristocracy  has  played  the  most  oon- 
spienous,  and  at  times  a  most  brilliant  part,  bnt  although 
it  has  kept  itself  tolerably  free  from  such  orimes  as  have 
tarnished  the  reputation  of  the  French  and  Polish  aris- 
tocracies, it  has  in  the  last  century  been  the  subject  of  very 
severe  attacks  from  the  historians  of  the  democratic  party. 
These  attacks  occasioned  Fryxell  to  write  his  book  Dnr  ar- 
ittotrat-fordHmandet  in  Sceneka  hielorien  (4  vols.,  1845-50), 
in  which  he  defends  the  Swedish  aristocracy,  without  de- 
fending the  crimes  it  may  have  committed  or  the  general 
injustice  of  its  political  preponderance.  The  book  gave 
rise,  nevertheless,  to  a  very  fierce  contest  between  the  two 
historical  schools,  which  spread  from  science  into  politics, 
and  from  politics  into  personalities.    Clchens  Petxrsex. 


Fn'ad  Pa'cha,  a  Turkish  statesman,  a  son  of  the  poet 
Icset  Molla  Eiashedji-Zadek,  was  b.  at  Constantinople  in 
1814.  In  1840  he  was  secntary  to  the  embassy  in  London, 
V>d  then,  until  1848,  interpreter  in  the  ministry  and  oom- 
missioner-general  in  the  principalities  of  the  Danube.  In 
1849  he  became  minister  of  the  interior,  and  from  Aug., 
1852,  to  Har.,  1853,  from  Hay,  1855,  to  July,  1857,  and  in 
Jan.,  1858,  he  oocnpied  the  position  of  minister  of  fonign 
aflfaira.  He  participated  as  a  plenipotentiary  in  the  Con- 
ference at  Paris.  In  1860  he  punished  the  Druses  and 
Hohammedans  for  their  perseoutlon  of  the  Christians,  and 
in  Nov.,  1861,  was  appointed  grand  visier.  In  Feb.,  1862, 
he  took  charge  of  the  finances,  and  in  Feb.,  1867,  was  ap- 
pointed minister  of  foreign  affairs  for  the  fourth  time,  while 
uis  friend,  Aali  Pacha,  was  appointed  grand  viiier.  Fnad 
Pacha  was  a  man  of  Fnnch  education  and  tendencies,  a 
great  admirer  of  France  and  Napoleon  III.,  and  the  chief 
sapport  of  the  reform  party  in  the  Turkish  empire.  In 
1868  h«  induced  the  soltan  to  make  a  tonr  in  Western 
Bnrope  and  to  visit  the  courts  of  Paris,  London,  and 
Vienna,  in  order  to  make  him  see  with  his  own  eyes  the 
advantages  of  European  civilisation.  In  his  political 
activity  he  was  very  sneeessftal,  especially  in  emshing  the 
revolution  of  Crete  in  1867  under  very  dilBoalt  eirenm- 
stanoes,  as  the  sympathy  of  the  great  powers  was  very 
doubtful.  But  at  the  end  of  1868  symptoms  of  a  fatal  disease 
showed  themselves  in  his  constitution,  and  he  d.  in  Nioe, 
France,  Feb.  3, 1869.  He  wrote  a  grammar  of  the  Turkish 
language,  which  has  been  translated  into  several  languages. 

AnODST  NlSMARir. 

Fncacea.    See  Sia-weeds. 

Fn'ca,  de  (Jdax),  a  Oreek  navigator  whose  real  name 
WHS  Apostolob  Valbriahos,  a  native  of  Cephalonia;  was 
many  years  in  the  Spanish  service,  and  in  1592  discovered 
the  ohannel  known  as  the  Strait  of  San  Juak  de  Fcca 
(which  see).  This  he  professed  to  consider  a  passage  join- 
ing the  Atlantic  and  the  Pacific.     D.  in  Zante  in  1602. 

Fach'sia,  a  genus  of  dicotyledonous  plants,  belonging 
to  the  natural  order  Onagraoese,  and  named  after  Leonhard 
von  Fuohs,  a  celebrated  Qerman  botanist  (b.  in  Suabia  in 
1501,  d.  in  Tubingen,  where  he  wasaprofessor,  in  1566).  The 
popular  name  of  the  genus  is  "  ear-drop,"  from  the  appear- 
anoe  of  the  pendulous  flowers.  Ihese  are  very  showy,  and 
of  a  red,  violet,  or  rose  color  in  their  native  state.  'They 
sport  and  hybridise  easily,  and  hence  result  the  numerous 
varieties  known  in  fioricnltnre.  Those  with  white  or  oream- 
oolored  tints  are  the  most  highly  prised.  The  tube  of  the 
calyx  is  showy  in  appearance,  like  the  corolla,  and  is  ex- 
tended much  beyond  the  ovary.  It  is  bell-shaped  or  tubu- 
lar, with  four  spreading  lobes.  The  petals  are  also  four  in 
number,  and  tne  stamens  eight.  The  style  is  long  and 
thread-shaped,  and  surmounted  by  a  club-shaped  stigina. 
The  flowers  aro  on  axillary  peduncles.  The  plants  are 
mostly  smooth,  with  opposite  or  whorled  leaves.  They  sro 
either  tender  shrubs,  climbers,  or  trees,  natives  of  South 
America  as  far  as  Fuegia,  and  also  of  the  southern  parts 
of  North  Amerioa;  and  New  Zealand  has  some  native 
species.  Their  best  known  habitat  is  the  Andes  of  Chili 
and  Pern.  The  species  now  in  enltivation  have  been  eo 
much  changed  by  art  that  it  is  often  difficult  to  recog- 
nize their  origin.  They  may  be  divided  into  short  and 
long  flowered  and  panicled  fuchsias.  The  plant  forms  a 
berry  which  is  sweet  or  only  pleasantly  acid,  and  which 
is  eaten  in  the  countries  where  it  is  native.  A  black  dye 
is  said  to  be  formed  ttom  the  wood  in  Chili.  Fuchsias  are 
easily  propagated  by  euttings,  and  have  become  so  abundant 
that  they  are  within  the  reach  of  even  the  poorer  olasses, 
in  whose  windows  or  small  garden-plots  they  are  often  seen 
growing.  They  thrive  in  a  light  rich  soil.  They  grow 
well  in  the  open  air  in  the  summer  time,  but  in  the  northern 
U.  S.  have  to  be  housed  in  winter.  There  is  no  elass  of 
plants  except  the  geraninms  with  which  the  gardener  has 
been  able  to  do  so  mnoh.  There  appears  to  be  no  limit  to 
the  curious  freaks  of  color  which  they  may  be  made  to  as- 
sume, and  it  is  even  said  that  they  occasionally  become 
striped.  They  are  familiar  to  all  in  conservatories  and  in 
floral  ornamentation.  W.  W.  Bailbt. 

Fnch'ainey  aniline  red.  See  Anilikb  Colors,  by  Prop. 
C.  F.  Chandler,  Pb.  D.,  LLD.,  H.  N.  A.  S. 

Fa'cino,  orCeIa'ao[Lat  Fueinnt],  Lake  and  Tnn- 
nel  of.  This  lake  lies  about  50  miles  eastward  of  Rome,  at 
the  height  of  2200  feet  above  the  sea,  in  a  mountain-basin 
in  the  Apennines  having  no  known  natural  outlet.  The 
ancient  and  medinval  accounts  of  the  dimensions  of  Lake 
Fuoino  and  of  the  fluctuations  of  its  level  are  conflicting ; 
but  though  its  waters  were  undoubtedly  partially  carried  off 
through  natural  conduits  or  fissures  or  porons  strata  in  the 
subjacent  rock,  its  depth  and  superficial  extent  have  at  all 
times  been  subject  to  great  variation  arising  chiefly  iVom 
the  varying  humidity  or  dryness  of  the  seasons.     In  1816 
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It  corered  42,000  aena,  with  a  maximnm  depth  of  75^  feet; 
in  1835  it!  area  was  bat  33,000  aorea,  ita  greatest  depth  31 
feet.  The  oooupation  and  culttTation  of  the  debatable  tone, 
of  about  9000  acree,  between  theae  extremea  waa  of  oonrse 
attended  with  risk  of  loaa,  and  at  low  water  the  freahlf 
bared  aoil  sent  up  miaamatio  exhalationa  prejudioial  to  the 
bealthfalnesa  of  the  a4jaoent  ooontry.  To  obriate  anoh 
evils,  and  to  gain  an  addition  of  fertile  aoil  for  agriooltnral 
purpoaea  b;  permanently  reducing  the  lowest  known  level 
of  toe  lake,  Julius  Caesar  contemplated  the  excaration  of 
a  tunnel  under  the  mountain-ridge  on  the  western  aide  of 
the  basin  to  discharge  the  superfluous  water  into  the  river 
Liris,  now  oallod  the  Qarigliano,  the  bed  of  which  is  62 
feet  lower  than  the  bottom  of  the  lake.  The  work  wna 
actually  oommenoed  by  Claudius,  and  sabstontially  oom- 
pleted  after  eleven  years  of  labor.  The  length  of  the  Claa- 
dian  tunnel  was  18,506  feet,  or  rather  more  than  3^  miles, 
with  an  inclination  of  about  ^^^,  and  a  crosa-seotion  mea- 
anring  102  aquare  feet,  admitting  a  delivery  of  421  cubio 
feet  to  the  second.  The  tunnel  waa  admirably  engineered, 
and,  with  the  important  exception  of  the  exoloaive  uae  of 
the  ohiael  instead  of  blasting,  the  methods  of  excavation,  as 
appears  by  ancient  bas-reliefs  and  by  utensils  oeoasionally 
found  along  the  line,  mnch  resembled  those  employed  at 
the  present  day,  though  the  shafts,  both  vertical  and  ob- 
lique, for  extraction,  aooesa,  and  ventilation,  wore  much 
more  numerous  than  it  would  now  be  found  economical  to 
sink.  The  execution  of  the  work  by  the  oonstructors,  as  is 
now  ascertained,  was  most  nnfaithfnl,  and  though  the  emii- 
aary  appeora  to  have  served  ita  purpose  for  some  time,  it 
was  soon  obstmoted  and  fell  into  total  decay.  Indeed,  the 
fact  that  a  species  of  flah  peculiar  to  the  lake  was  never 
found  in  the  Garigliano  until  after  the  recent  reconstruc- 
tion of  the  tunnel,  has  led  some  to  qnestion  whether  the  Ro- 
man gallery  waa  really  ever  opened  at  all.  At  various  sub- 
sequent periods  attempts  were  made  to  restore  the  tunnel, 
but  it  does  not  satisfactorily  appear  that  anything  was  ef- 
fected until  the  present  generation,  when,  by  the  enterprise 
•ad  liberaiity  of  Prince  Alessa^ndro  Torlonia  of  Rome,  tbe 
entir*  Hoe  has  been  rebuilt  at  a  cost  of  more  than  $6,000,000, 
and  on  a  far  grander  scale  than  that  of  the  ancient  impe- 
rial work.  The  new  tunnel,  which  is  designed  not  simply 
to  lower,  but  to  drain  the  entire  lake,  follows  the  original 
course,  and,  though  at  a  somewhat  lower  level,  includes  the 
entire  ancient  channel,  every  vestige  of  the  Roman  tunnel 
having  been  neeessarily  removed  in  excavating  the  new. 
It  is  oonstmeted  with  the  utmost  solidity,  being  everywhere 
lined  with  a  thick  revetment  of  cut  stone ;  its  cross-section 
measures  215  square  feet,  allowing  a  discharge  of  3400 
cubic  feet  to  the  seoond ;  and,  as  its  axis  is  lower  than  that 
of  the  Clandion  emissary,  and  the  twttom  of  the  lake  has 
been  eonaiderably  raised  in  later  ages  by  waah  from  the 
shores,  the  new  tunnel  is  longer  than  the  old  by  2200  feet. 
Henoe,  ita  total  length  falls  little  abort  of  4  milea.  from 
the  entranoe  of  the  emiaaary  a  canal  8  milea  long  and  62 
feet  wide  at  bottom,  requiring  4,000,000  cubic  yarda  of 
entting,  has  been  excavated  to  the  deepest  part  of  the  lake, 
which  will  soon  be  drained  to  the  bottom.  The  technical 
dilBoaltiea  ariaing  from  variona  causes — among  which  the 
infiltration  and  pressure  of  the  water,  and  especially  the 
loosening  and  shattering  of  the  earth  and  roek  along  the 
line  by  tne  falling  in  of  the  old  tnnnel,  deserve  particular 
notice — were  extreme,  and  it  may  be  doubted  whether  mod- 
em engineering  has  anywhere  triamphed  over  more  for- 
midable obataclea,  whether  oa  regards  intrinsic  difficulty 
or  danger  of  life  to  those  engaged  in  the  execution.  To  the 
honor  of  Prince  Torlonia,  at  whose  sole  coat  this  stupen- 
dous enterprise  has  been  aocomplished,  it  ought  to  be  men- 
tioned that  in  encouraging  the  lalwrers  by  his  actual  pres- 
ence in  the  tunnel  at  the  most  dubious  and  perilous  crises 
of  the  work,  he  has  displayed  a  personal  heroism  even 
more  admirable  than  the  munificence  which  has  marked 
bis  financial  arrangements.  The  original  engineer  of  the 
Torlonian  emissary  waa  De  Montricher,  the  designer  and 
oonstmotor  of  the  celebrated  aqueduct  of  Marseilles,  after 
whose  death  worthy  successors  were  found  in  Bermont  and 
Brlaae.  (Bee  Kbahkr,  Ber  Fndner-See,  4to,  Berlin,  183S ; 
Lkon  DC  RoTROS,  Pnteingatiunto  ad  Logo  Fucino,  8vo,  Vi- 
enna, 1871.)  GsoBon  P.  Marsh. 
Fncns.    See  Sia-wbeds. 

Fn'cnsinet  an  organic  boae,  CuHuNjOs,  obtained  fW>m 

seo-wceda. 

Fn'el  [Fr.  eomhmtibU;  Qer.  Brnulnff].  Every  sub- 
stance is  a  fuel  which  may  be  used  for  the  generation  of 
heat  by  its  combustion  in  air.  Many  ohemical  reactions 
evolve  heat  from  factors  which  are  in  no  proper  sense  fuels ; 
e.  g,  lime  slaking  with  water,  sulphuric  acid  mingled  with 
water,  quicklime  drenched  with  sulphuric  acid,  and  other 
like  coses,  evolve  much  heat  from  molecular  motion  in  sub- 
stances wholly  inoombostible.  Properly  speaking,  only  oar- 


bon  and  hydrogen,  and  the  compounds  of  these  two  factors 
with  each  other,  and  with  oxygen,  nitrogen,  etc.,  are  fuels. 
This  classification  includes  all  the  forms  of  coal,  coke,  char- 
coal, wood,  turf,  oils  of  every  kind,  and  combustible  gases, 
such,  for  example,  as  escape  from  artesian  borings  in  oil- 
bearingand saliferous  strata.  Itexoludes sulphur,  whether 
free  or  evolved  from  tbe  roasting  of  ores,  although  this  ele- 
ment is  practically  utiliied  as  a  souroa  of  heat  in  some 
chemical  and  metallurgical  processes,  as  in  burning  sulphur 
to  form  oil  of  vitriol. 

With  the  exception  of  aaimal  oils  (and  even  these  rc- 
motoly  form  no  exceptioa),  all  descriptions  of  fuel  arc  of 
vegetable  origin.  This  assumes  the  vegetable  origin  of  all 
forms  of  fossu  fuel,  which  is  now  goneraUy  admitted.  How- 
ever variona  the  forms  conferred  by  the  procesaeaof  life,  we 
find  by  analysis  only  carbon,  hydrogen,  oxygen,  and  nitro- 
gen, with  water,  and  variable  but  generally  very  small 
quantities  of  mineral  elements.  Submitted  to  ultimato 
analysis,  we  obtain  only  carbonic  acid,  water  (with  some- 
times traces  of  ammonia  from  the  nitrogen),  and  on  ash. 
By  the  proximate  analysis  of  organic  bodies — e.g.  in  their 
deatmctive  distillation,  as  in  the  process  of  coaling  of  wood 
and  coking  of  bituminous  coals — we  obtain  combnstiblo 
gases,  OS  marsh-gas,  heavy  oarbnretted  hydrogen,  oarbon- 
ons  oxide,  and  free  hydrogen,  carbonic  acid,  acetic  acid, 
and  free  carbon,  which  represents  by  its  skeleton  the  form 
of  the  wood  or  other  fuel  used  in  the  process. 

Fuels  diSer  very  greatly  in  the  amount  of  volatile  mat- 
ters they  contain  or  which  are  produced  fh>m  them  in  the 
ftroeeas  of  combustion.  Thns,  wood  and  turf  contain  a 
arge  percentage  of  free  water,  which  Is  driven  out  or  evap- 
orated during  combustion,  while,  in  common  with  bitumi- 
nous coals  and  lignites,  thoy  evolve  also  a  large  volume  of 
combustible  gases,  tar,  and  other  pyrogenic  products.  Sneh 
fuels  burn  with  abundant  flame,  often  with  smoke,  ttom  im- 
perfect combustion,  and  are  well  adapted  to  the  generation 
of  steam,  the  production  of  illuminiUing  gas,  and  ore  pre- 
ferred in  many  metallurgical  processes.  On  the  other  hand, 
anthracite  ooal — of  the  harder  TOriety— ooke,  natural  or 
artificial,  and  oliarooal  from  wood,  bum  with  but  little 
flame  and  no  smoke,  evolve  little  or  no  watery  vapor,  and 
from  their  firmness  under  the  weightof  a  load  and  the  high 
temperature  they  evolve  are  specially  adapted  to  smelting 
iron  and  other  metals,  and.  to  the  production  of  a  steady, 
intense,  and  long-continued  heat  for  any  pnipose.  Fuels 
also  differ  much  in  the  amount  of  awK  left  by  tneir  oombus- 
tion.  In  a  few  coses  the  oah  is  leas  than  1  per  cent,  of  the 
weight  of  the  fuel  (e.  g.  albertito).  The  best  coal  yields  5 
per  oent.  of  ash  or  thereabouts,  while  many  more  contain 
10  or  even  20  and  more  per  cent,  of  Incombustible  mineral 
matter.  The  presence  of  foreign  matter  of  an  ineombus- 
ti  ble  nature  in  fuel  is  a  loss  of  useful  effect,  not  only  by  re- 
ducing the  actual  amount  of  carbon,  etc.,  bat  in  that  it 
requires  a  certain  amount  of  fuel  to  fuse  the  ash  into  a 
slaj;,  which  then  encumbers  the  fire  by  clinkers.  Water  is 
another  foreign  element  which  greatly  reduces  the  value 
of  fuels.  The  common  experience  of  the  superior  excel- 
lence of  well-seasoned  wood  over  green  or  recently  cut 
wood  is  a  familiar  example.  Water  not  only  impedes  com- 
bustion by  reducing  its  temperature,  bnt  a  large  amount  of 
beat  is  removed  and  rendered  useless  in  converting  the 
water  into  vapor.  Furnaces  have  l>een  constructed,  bow- 
ever,  for  tbe  purpose  of  consuming  wet  fuel,  such  as  tan- 
bark,  bagasse  of  sugar-cane,  etc.,  in  which,  by  an  ingenious 
arrangement  of  parts,  a  high  temperature  and  intense  com- 
bustion are  maintained,  even  when  very  wot  fuel  is  used. 
One  of  these  will  be  noticed  hereafter.  Even  coal  contains 
some  moisture,  and  the  varieties  of  lignite  a  much  larger 
amount,  while  even  well-dried  wood  retains  20  per  cenL  of 
water.  Fuels  containing  oxygen  also  produce  water  in  the 
act  of  burning,  thus  consuming  a  further  quantity  of  heat. 
Even  the  hydrocarbon  gases  distilled  in  the  combustion 
of  coal  are  produced  at  tbe  expense  of  a  certain  numl)er 
of  units  of  neat.  It  has  therefore  been  asserted — and  is 
often  assumed  to  be  true — that  the  total  economical  or  use- 
fill  elTeot  of  a  fuel  may  be  calculated  from  the  known  quan- 
tity of  fixed  or  non-volatile  carbon  which  it  contains.  It 
is,  however,  demonstrable  that  this  statement,  however  the- 
oretically correct,  is  not  supported  by  experiment,  aa  we 
shall  see  farther  on. 

The  value  of  the  Pennsylvania  anthracite  (see  AirritRA- 
Cite)  over  all  other  coals  as  an  agent  for  the  production 
of  high  heats,  especially  in  the  high  furnace  and  in  the  re- 
duction and  smelting  of  metals,  is  now  generally  admit- 
ted. Tbe  superior  evaporative  power  of  anthracite  was 
first  demonstrated  by  the  researches  of  Prof.  Walter  R. 
Johnaon  in  1844,  by  an  elaborate  seriea  of  experimenta 
tudcrtaken  for  the  U.  S.  navy,  and  publiahed  in  a  Rt- 
port  to  the  Navy  Department  of  ike  U.  S.  on  tie  Bvap- 
oraltve  Power  and  other  Propertin  of  Ameriean  Coah 
(28th  Cong.,  lat  Seaa.,  Senate  Doc,  pp.  607,  860,  Woah- 
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ington,  1844).  These  resekrobes  were  not  oonilDed  to  an- 
thracite eoala,  but  were  e-itended  also  to  nataral  coke,  arti- 
fieial  coke,  mixtures  of  anthracite  and  bitaminous  coals 
(Glass  I.) ;  to  fres-bnming  bituminous  eoals  of  Maryland 
and  Penns;lTania  (Class  II.);  bituminous  coking  coals 
from  Eastern  coal-fleld  of  Virginia,  in  the  neighborhood 
of  Richmond  (Class  III.);  and  finally  to  foreign  bita- 
minous ooala  and  those  of  similar  constitution  W.  of  the 
AUeghan;  Mountains,  and  dry  pine  wood  (Class  IV.). 

The  highest  eraporatire  power,  as  in  the  production  of 
steam,  is  not,  however,  found  in  anthracite,  but  in  the 
temi-bitnminous  coals,  liko  those  of  Broadtop  and  the 
Cumberland  region,  and  the  coal  of  the  Cruiot  Basin,  in 
which  the  proportion  of  hydrogen  or  volatile  hydrocarbon 
is  not  greater  than  can  be  perfectly  consumed  in  the  fur- 
nace and  flues  of  steam-boilers.  This  fact  was  first  demon- 
strated by  the  researches  of  Johnson,  and  has  since  been 
confirmed  by  those  of  Sir  Henry  de  la  Beche  and  Dr. 
Playfair  in  their  report  on  the  coals  snited  to  the  steam 
nary  of  Gtreat  Britain  (1848).  The  latest  researches  on 
this  subject  are  those  of  Messrs.  Scheurer-Kestner  and 
Mcunier  on  the  coals  of  Rhenish  Prussia  and  Belgium  (ab- 
stracted in  Compln  Rendu;  torn.  S8-69,  and  tn  ertento  in 
the  Balfelwi  de  la  Soe.  Induttrielle  de  Mnlhoiue).  The  cal- 
culations of  Men  denhall  on  the  heating  powers  of  some  Ohio 
coals  {Oeol.  Survey  of  Ohio,  1870)  point  in  the  same  direc- 
tion, as  also  those  of  Raymond  on  the  lignites  of  the  West. 

BiTiTHiNous  Coal. — This  ooal  oontains  a  variable  quan- 
tity of  volatile  matter,  expelled  as  combustible  gases  when 
heated  in  close  vessels,  and  leaves  behind  coke  of  variable 
strength,  according  as  the  coal  is  treated,  and  varying  also 
with  the  amount  of  volatile  matter  expelled,  and  its  physi- 
cal and  ohemioal  oonstitntion.  Heated  at  lower  tempor- 
atnres,  many  of  the  coals  of  this  class  produce  hydrocarbon 
oils,  while  coal-tar  is  a  product  of  their  destructive  distil- 
lation at  all  temperatures,  whence  the  name  bitMminotu, 
When  these  coals  agglutinate  to  form  a  hollow  fire,  they 
are  called  oaking  coals  or  fat  coals.  The  mass  softens  and 
becomes  pasty  under  heat  and  semi-viscid.  This  softening 
takes  place  below  redness  at  the  stage  of  incipient  decom- 
position, and  is  attended  with  the  escape  of  gas,  which 
often  blows  babbles,  leaving  the  mass  porous,  and  escapes 
in  jets  of  smoke  and  yellow,  smoky  flame.  With  a  higner 
heat  in  close  vessels  (gas-retorts)  the  escape  of  gas  ceases 
gradnally,  and  finally  leaves  a  porous  brittle  mass  of  gray- 
black  color  and  submetallio  lustre,  which  is  coke.  The  gas 
expelled  in  this  way  ttom  bitaminous  (gas)  ooals  varies  from 
25  per  cent,  to  &0  per  cent.,  and  in  the  cannel  coals  rises 
even  to  ftO  per  cent. ;  the  more  common  average  being  about 
ib  per  cent,  for  gas-coals.  The  semi-bituminous  ooals  of 
Pennsylvania  and  Maryland  yield  only  from  12  to  20  per 
oent.  of  volatile  matter.  The  no»-cakinj  or  free-bHrning 
bitaminous  coals  are  like  the  oaking  eoals  in  appearanoe, 
and  often  closely  resemble  them  in  ultimate  composition, 
bnt  they  leave  no  proper  coke.  This  is  the  character  of 
the  li'jniiee,  so  called,  of  Colorado  and  Wyoming,  more  par- 
ticular mention  of  which  is  made  beyond. 

Carxri,  Coal  (which  see)  is  »  fuel  of  inconstant  properties, 
owing  its  character,  apparently,  to  local  peculiarities  of 
origin.  TurbanitCf  albertite,  tenUour/ongite,  and  grahamtte 
are  bituminous  minerals  of  exceptional  richness  in  volatile 
hydrocarbon.  The  torbaniie,  or  "  bog-head  "  cannel,  seems 
like  a  clay  saturated  with  bituminous  matter.  It  yields 
over  68  per  cent,  of  gas  and  nearly  23  per  cent,  of  ash,  and 
only  8.8  of  fixed  carbon.  Albertite,  on  the  contrary,  leaves 
only  0.10  per  cent,  of  ash,  and  is  regarded  by  Dana  as  an 
asphaltnm,  although  commercially  sold  as  an  enriching 
coal.  It  is  probably  an  inspissated  and  oxygenated  petro- 
leum filling  a  fissure  in  the  rocks,  and  is  not  a  bed.  Wol- 
longongito  (described  on  the  last  page  of  the  present  arti- 
cle) is  another  remarkable  substance  whose  ralue  as  a  gas- 
enrioher  is  noticed  in  the  article  on  Gas-liohti!(s  (which 
see).  Orakomtte  is  another  asphaltum-lihe  hydrocarbon, 
from  near  Parkersburg  in  West  Virginia,  described  by 
Henry  Wurtz.  Grabamite  seems  to  have  had  an  origin 
similar  to  albertite,  and  like  it  fills  a  fissure,  and  is  not  a 
bed.  It  has  been  largely  used  for  enriching  illuminating 
gas,  as  "  Ritchie  mineral,"  but  is  now  said  to  be  exhausted. 

The  following  comparison  of  the  illnminating  power  of 
various  well-known  cannel  and  other  gas-coals  ot^ England 
and  the  IT.  8.  is  taken  from  a  paper  by  the  writer  on  the 
"  wollougongite  "{Am.  Jour.  Sci.  July,  1809).  The  standard 
sperm  candle  in  nse  among  gas  engineers  oonsumes  120 
grains  of  sperm  per  hour.  The  total  economical  value  of 
any  gas-coal  is  obtained  by  multiplying  the  candle-power  of 
the  gas  produced  from  one  ton  of  the  coal  into  the  volume 
of  the  gas :  thus,  as  the  wollongongite  yields  13,716  eobio 
feet  of  gas,  one  foot  of  which  has  an  illumioating  power 
of  26.54  candles,  therefore  we  have  26.64  X  120  X 13716  -i- 
7000=3  6261.26  pounds  of  sperm  as  the  value  of  the  gas 
from  one  ton  of  this  mineral: 


IraUcCMt 

K  eaodl«s. 

WoUongong  oannel..  =>Ibs.ofspermpertoo,62S1.26  26.64 

Boghead  oanneL =  "  "  *1967.10 

"          "      =  "  «  t27S5.6  10.38 

"          "      =  "  "  +1236.          5.29 

Albert  ooal,  N.  B -  "  "  |30I«.37  11.73 

Peytona  cannel »  "  "  |l440          8.4 

Lesmahago  eannel...  —  "  "          1529          8.77 

Capeldra =  «  "         1670  10.01 

Donibriste =  «  «         1277.6       7.61 

Wigan =  «  «           627.4       3.04 

Pelton  Main  (oaking)  -  "  «            632          3.12 

RamBay's(Newcastle)  =  "  "            563          3.33 

Westmoreland,  Pa....  =  "  "          J641J!5      3.32 

Brown  Coal  [Oer.  Bramleehle,  PtehioiU)  lignite]. — 
This  variety  of  coal  differs  from  bituminous  coal  chiefly  in 
containing  a  larger  amount  of  oonstitntional  oxygen,  more 
combined  water,  and  in  being,  generally,  more  friable* 
Its  powder  is  distinetly  brown,  and  not  blaok,  whence  its 
name  j  but  it  is  sometimes  of  a  pitchy  blaok  color  and  fine 
lustre.  It  is  found  in  more  recent  geological  horisons  than 
the  eoali  before  named.  The  deposits  of  this  variety  of  ooal 
opened  in  Colorado,  Wyoming,  and  Utah  Territories,  are 
remarkable  for  extent,  thickness,  and  uniformity,  aSbrding 
an  inexhaustible  supply  of  excellent  fuel  in  a  region  for  the 
most  part  destitute  of  forests  and  remote  from  all  other 
sources  of  fuel-supply.  Similar  beds  are  found  also  in  Cali- 
fornia and  elsewhere  on  the  Pacific  coast.  The  brown  ooals 
are  not  caking  coals,  bnt  are  free-burning  ooals,  yielding 
much  gas,  and  are  good  steam  coals,  but  not  well  adapted 
to  carry  the  burden  of  the  high  furnaces  for  iron,  although 
perfectly  well  adapted  to  general  metallurgical  use  and  to 
the  Siemens  gas  furnace.  Their  calorific  fbroe  is  also  re- 
markable, as  will  be  seen  further  on. 

Chemically  considered,  all  the  coals  are  oxygenated  hydro- 
carbons, the  amount  of  oxygen  they  contain  gradually  in- 
ereaiing  from  the  anthraoites,  where  it  is  as  low  as  1  to  2 
per  oent.,  in  the  oaking  and  non-caking  coals,  4  to  12  per 
cent.,  and  in  the  brown  coals,  18  to  30  per  cent,  or  more, 
averaging  in  the  last-named  variety  about  22  per  oent.  In 
a  few  of  the  anthracites  there  appears  to  be  an  entire  ab- 
sence of  oxygen,  and  the  presence  of  so  large  a  prepon- 
derance of  pure  carbon  seems  hardly  consistent  with  the 
view  expressed  by  Berthelot,  that  the  anthracites  are  in 
their  totality  hydrocarbon  compounds  like  other  eoals,  but 
rather  that  a  portion  of  these  compounds  normal  to  the 
so-called  bituminous  coals  has  escaped  the  caking  process 
which  has  more  or  less  completely  converted  them  by  heat 
under  pressure  into  anthracite.  The  fact,  first  thoroughly 
demonstrated  by  the  brothers  Rogers,  that  the  volatile  mat- 
ter in  the  anthracites  regularly  increases  in  the  Appalachian 
beds  as  the  flexures  of  the  strata  die  out  going  westwardly , 
until  they  are  undisturbed  in  the  bituminous  coal-fields  on 
the  western  slopes  of  that  line  of  upheaval,  seems  to  leave 
no  reasonable  doubt  at  once  of  the  cause  and  its  elTeots, 
which  afford  us  the  only  rational  explanation  of  the  phe- 
nomena in  question.  The  researches  of  Pumpelly,  Rich- 
tofen,  and  others  in  the  vast  coal-fields  of  China  have  de- 
monstrated that  anthracite  coal  exists  in  geological  hori- 
xons  much  more  recent  than  was  formerly  supposed  troe — 
oven  as  late  as  the  Cretaceous  and  Tertiary  eras — and  that 
its  existence  there  is  clearly  due  to  the  coking  of  bituminous 
or  brown  coals  by  heat. 

Charcoal  and  Coeb  have  already  been  described  under 
their  appropriate  beads  (which  see).  Charcoal  prepared 
from  hard  woods  at  a  high  temperature  is  the  purest  form 
of  carbon  available  as  a  fuel,  being  entirely  free  of  sulphur 
and  yielding  only  a  little  alkaline  ash,  with  a  small  amount 
of  silica.  Burning  to  carbonic  acid  by  oxygen,  it  forms 
the  standard  of  comparison  for  the  heat  evolved  by  other 
less  pure  forms  of  fuel.  By  the  experiments  of  Favre  and 
Silbermann  it  gave  per  pound  of  fuel  8680  calories  (Cent.), 
equal  to  14,644  calories  F.  Coke  is  less  efficient  than  char- 
coal, just  in  proportion  to  the  amount  of  ash  it  leaves, 
and  this  is  usnally  about  15  per  cent.  Bnt  owing  to  its 
much  greater  strength  under  the  crashing  weight  of  the  high 
furnace,  as  well  also  as  its  greater  cheapness,  it  is  the  pre- 
ferred fuel  for  the  high  iron  furnace.  The  sulphur  it  re- 
tains from  the  pyrites  foand  in  the  crude  ooal  may  be 
almost  completely  removed  by  proper  mechanical  treat- 
ment of  the  coal  before  coking.  For  this  purpose  the  coal 
is  crushed  and  washed  in  an  apparatus  similar  to  that  used 
in  the  ooncentration  of  metallic  ores,  by  which  the  pyrites 
is  removed  by  virtue  of  its  greater  density,  and  the  coke 
prepared  from  coal  so  treated  is  found  to  yield  iron  of  a 
very  superior  quality,  owing  to  its  almost  complete  freedom 
from  sulphur.     In  the  process  of  coking  in  suitable  ovens 


•  Advertisement  of  the  proprietors. 
{Manhattan  Co. 


tDr.  Fyfe. 

{My  own  results. 
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the  line  eoal  nnitea  into  eompaot  priamatio  raanei,  of  a  aub- 
metallio  Inatre,  aonoroua  when  atmok,  like  eaat  iron. 

Liquid  Fuels. — The  hydroearbon  oila  fonnd  ao  abun- 
dantly in  Pennaylrania  and  elaewhere,  and  prodneed  arti- 
ficially by  the  diatillation  of  bitominona  aohiata,  offer  a 
Taloable  resource  for  fuel  in  certain  aitnationa  where  their 
abundance  enablea  them  to  compete  with  solid  fuel.  For 
example,  the  light  nuihtha  forming  from  20  to  26  per  oent. 
of  the  llrat  product  of  the  diatillation  of  Pennsylrania  pe- 
troleum is  extenaively  employed  in  the  oil-regiona  as  a 
steam  fuel  and  for  the  diatillation  of  the  omde  oil  in  its 
Irst  stages  of  treatment.  For  this  pnrpoae  the  naphtha  in 
rapor  is  bnmed  from  jeta  in  wrongnt-iron  pipes  arranged 
beneath  large  boilers  and  pierced  with  nnmerona  fine  holes, 
the  supply  of  air  being  regulated  to  secure  a  complete 
eombastion.  The  ezaot  ralue  of  light  naphtha  thus  used 
ai  a  source  of  heat  has  not  apparently  been  practically  de- 
termined In  oomparisoB  with  other  liquid  fuels.  But  a 
aeriea  of  experimenta  are  cited  in  the  Report  of  tit*  0am- 
mimion  appointed  to  Inquire  into  the  Several  Matter*  relate 
ing  to  Coat  f'n  the  United  Kingdom  (1871),  in  which  the  ma- 
teriala  employed  were  crude  petroleum,  crude  paisffine  oil, 
dead  oil  or  oreaaote,  and  their  calorific  power  and  erapora- 
tive  eflleacy,  determined  by  trials  in  tue  large  way  under 
steam-boilers,  as  compared  with  coal,  under  the  d^raotion 
of  Prof.  W.  J.  Haoqaom  Bankine.  The  results  an  giren 
in  the  following  table: 


For  OM  pooDd  of- 

Toul  OMa- 

tltTorhMt 

hMt  anU- 
•Ha       Ibr 

•dftomSgo 

to  nr>  r.. 

■nd       eoD- 
r»ud  Into 
Uoui       M 

urr. 

Tnnpn- 
ture    of 
a*    Bra 
or  flame. 

Crude  petroleum 

Crude  parsflne  oil.. 

Heary  oil— ott  bom 

either  slate  or  coal. 

Dead  oil,  or  ereasote. 

Bnt-ulu. 
20,000 
20,000 

20,000 
16,(28 
18,880 
14,8SS 

RMt-aalU. 
16347* 
16,8«7» 

1«,847« 

K«67« 

io,ooit 

10,817 

Ik*. 

u 

IS 

15 
IS 

8.9S 
».67t 

4^ 
4646° 

48460 
449«<> 
2800° 
2800° 

The  use  of  the  vapor  of  the  liquid  hydrooartMDS  used  un- 
der boilers,  and  eren  under  the  iron  stills  employed  in  the 
distillation  of  coal-tar  of  gas-worka,  aa  well  aa  of  petroleum 
prodncta,  has  given  moat  aatiafactory  reanlts,  reducing  the 
time  required  for  distilling  a  giTcn  charge  fully  one-naif, 
and  acting  almost  without  injury  to  the  stills,  which  are 
rapidly  injured  by  the  nee  of  coal-fires.  This  difference  ia 
probably  in  great  meaaure  due  to  the  much  amaller  amount 
of  air  required  to  feed  the  Tapor-flame  than  ia  uaed  for  a 
ooal-flre ;  300  cnbic  feet  of  air  (24  pounda)  to  the  pound  of 
coal  being  required,  while  not  over  half  that  amount  is  re- 
quired to  bum  the  hydrocarbon  rapor  aupplied  by  a  blaat 
of  its  own  production  in  place  of  the  drait  of  a  high  chim- 
ney required  for  air  burning  coal.  The  oxidation  of  the 
iron  surface  is  thus  largely  saved,  and  the  injury  from  snl- 
phar  in  eoal  completely  sared  by  the  uae  of  the  hydrocarbon 
vapor.  The  oonclnaiona  reached  by  the  eommiaaion  referred 
to  are  that  the  evaporative  efficacy  of  liquid  fuel  for  gene- 
rating ateam  is  much  greater  than  that  of  coal ;  and  that 
on  board  ships  there  is  an  important  saving  of  apace  for 
storage,  as  well  as  in  labor  of  stoking,  removing  asnes,  etc., 
with  a  proportional  reduction  of  running  expenses;  while 
steam  oould  be  raised  much  quicker  by  the  use  of  liquid 
fuel,  and  aave  the  coat  of  banking  up  fires,  and  the  immer- 
sion of  the  veasel  more  evenly  maintained  by  tanka  between 
the  outer  and  the  inner  akins  of  the  vessel,  to  be  filled  with 
water  as  the  oil  is  removed.  On  the  other  hand,  certain 
obvious  dangers  attend  the  storing  and  use  of  volatile  hy- 
drooarbons,  while  the  odor  of  the  heavy  or  dead  oils  would 
be  very  annoying,  however  carefully  stored  on  board  ship. 
These  objeotiona  do  not  appear  to  have  been  overcome, 
while  for  variona  purposes  on  land  they  have  little  foroe. 
Thus,  in  ironworks  dead  oil  has  been  used  with  advantage 
in  the  fnmacea  for  beating  iron  plates,  etc.  It  has  been 
found  possible  to  produce  a  higner,  steadier,  and  more 
even  heat  with  liquid  fuel  than  with  coal,  while  8  hundred- 
weight are  said  to  have  replaced  a  ton  of  coal,  and  the  time 
oocupied  in  heating  the  iron  is  said  to  hare  amounted  to 
only  one-fourth,  or  even  one-fifth,  that  required  with  coal. 
So  that  there  was  a  manifeat  economy  in  the  number  of 
furnaces  required  to  do  a  given  amount  of  work.     Thus, 

*  It  la  here  assumed  that  the  oil  la  burnt  with  only  Jast  enough 
air  for  combustion,  and  that  the  eSMe  gas  Is  discharged  at 
600°  F. 

{  Burnt,  as  usual,  with  twice  the  air  necessary  for  combustion. 

i  The  evaporatiro  duty  beie  aaslfcned  to  coal  Is  probably  higher 
than  that  actually  obtained  on  the  average  In  steam  veneli,  to 
the  extentof  about  20  percent. ;  seven  pounds  ofwater  converted 
into  steam  per  pound  of  onal  consumed  being  nearer  the  actual 
average  obtained  with  eoal  in  steam  veasela 


for  instaoea,  while  the  heating  of  a  half-ineh  plat*  nlBaiaot 

for  bending  would  require  from  1&  to  20  minutes  with  ooal, 
it  would  require  only  four  or  five  minntas  with  the  liquid 
fuel ;  and  a  4-inch  armor  plate  requiring  three  hours  to 
heat  with  coal  required  only  38  minutes  with  the  liquid 
fuel.  The  "  scale  "  of  magnetic  oxide  of  iron  formed  in  the 
prooess  of  heating  is  much  less  when  liquid  fuel  is  nsed 
than  with  coal,  for  the  reason  that  there  is  less  free  oxygso 
from  the  air  present,  while  the  vapor  of  the  hydroearboB 
affords  a  reducing  fiame.  In  fao^  tlia  use  of  liquid  liiel 
when  burnt  with  a  blast  affords  the  same  advantages  as  the 
gal  furnace  introduced  by  Mr.  Siemens,  of  which  we  apeak 
farther  on.  The  unprecedented  increase  in  the  production 
of  petroleum  not  only  in  Pennsylvania,  but  in  other  pasta 
of  tbe  world  also,  and  which  seems  far  from  having  readied 
its  limits,  renders  the  use  of  liquid  Aiel  a  subject,  at  the 
present  time,  of  oonsiderable  importanoe.  It  is  lau^ly  • 
question  of  relative  eost,  and  it  is  obvious  that  it  must 
needs  be  a  very  low  oost  indeed  which  will  enable  any  de- 
scription of  liquid  fuel  to  compete  with  coal.  Crude  pe- 
troleum at  $2  per  barrel  of  43  gallons  costs  per  ton  of  2240 
pounds  about  $22,  against  bituminous  ooal  at  $7  in  New 
York,  or  fully  three  times  the  oost  of  ooal,  weight  for  weight. 
It  is  Uierefore  obvious  it  is  only  in  certain  unusual  conditions 
that  there  oan  be  any  possibility  of  using  petroleum  in  plaoe 
of  coal,  aa  where  coal  la  very  dear  and  petroleum  very  cheap, 
or  where,  as  at  the  oil-works,  crude  naphtha  lias  little  or  no 
valne,  and  is  praotioally  a  waste  prodnot ;  or,  lastly,  where 
the  nature  of  the  process  is  such  as  in  rehnting  furnaces 
and  other  metallurgical  processes,  that  a  reducing  flame 
and  the  absence  of  sulphur  are  important  considerations. 

Gas. — The  use  of  a  natural  flow  of  marsh-gas  from  arte- 
sian borings  as  fuel  is  possible  only  in  certain  limited  areas, 
but  is  by  no  means  an  uncommon  cironmstanoe.  Bnt  the 
introduction  of  Siemens'  gas  furnace  has  demonstrated  that 
the  use  of  fuel  in  the  state  of  gas  offers  for  many  purpose* 
singular  advantages  both  as  respects  economy,  efficiency, 
and  oonvenienoe.  Natnral  gas,  chiefly  marsh-gas  (CaH«), 
was  early  observed  in  the  salines  of  the  Kanawha,  and  has 
been  successfully  used  as  fuel  to  heat  the  kettles  of  certain 
salt-works.  In  the  town  of  Erie,  Pa.,  gaa  obtained  from 
artesian  borings  has  also  been  used  under  steam-boilers  to 
produce  steam ;  and  the  marsh-gas  from  an  artesian  well 
near  Rochester  has  been  conveyed  into  that  city  for  eco- 
nomical purposes.  In  the  oil-regions  of  Pennsylvania  the 
use  of  the  gas  escaping  from  the  artesian  wells  ia  frequent 
for  producing  steam.  The  town  of  Fredonia  in  New  York 
was  as  early  as  1830  lighted  by  a  natural  flow  of  marab-gas. 
In  1863  a  oompany  was  formed  at  Birmingham,  England, 
to  provide  a  supply  of  heating  gas  from  coal  for  domestie 
and  manufacturing  purposes  at  the  rate  of  id.  per  1000  en- 
bio  feet,  bat  the  bill  necessary  to  carry  it  into  effect  was 
thrown  out  in  the  committee  of  the  House  of  Lords,  because 
their  lordships  thought  that  if  this  was  as  good  a  plan  as 
it  was  represented  to  be,  the  existing  gaa  oompaniea  would 
be  sure  to  carry  it  into  effect.  This  was  a  favorite  plan  of 
Hr.  C.  W.  Siemens,  tb*  inventor  of  the  regenerative  nimaee, 
who  propoaed  to  place  his  gas-prodnoer  at  tbe  bottom  of 
ooal-pits,  providing  a  gas-shaft  to  conduct  the  gas  to  the 
surface,  thus  saving  the  lifting  of  the  ooal,  while  giving  to 
the  asoending  column  of  gas  an  amount  of  forward  pressure 
sufficient  to  carry  it  several  mile*  to  the  plaoe  of  eonsnmp- 
tion.  This  plan  would  not  only  effectually  ventilate  the 
coal-mines,  without  involving  any  danger,  bnt  would  diso 
save  the  loss  on  the  small  coala  now  useless,  and  amounting 
to  fully  one-fifth  of  the  whole  product,  wbioh  now  is  left 
unnsed  in  tbe  pit.  A  similar  plan  has  been  proposed  by 
Mr.  Henry  Wurts  in  this  country  for  utilising  tne  ooal-dnst 
which  in  the  anthracite  regions  of  Pennsylrania  fomn 
mountains  of  waste  carbon.  For  this  purpose  Mr.  Wnrts 
proposed  to  produce  hydrocarbon  gas  from  vapor  of  water 
acting  on  the  anthracite  at  a  red  heat,  senaing  the  gas 
(Ht  +  CO)  to  the  points  of  oonsumption  in  large  eonduits, 
aided  by  mechanical  pressun  if  needful  to  propel  the  gas. 
An  important  economy  of  fuel  now  completely  unutilised 
might  thus  be  obtained.  A  similar  plan  for  the  distributioc 
of  heating  gas  has  lately  been  taken  up  in  Berlin,  Pmsria. 

The  dynamical  theory  of  heat  as  proposed  by  jonle  and 
Mayer  about  1846,  led  Mr.  Siemens  to  take  up  a  line  of 
investigation  with  a  view  to  a  realisation  of  some  of  the 
economic  results  which  that  theory  rendered  possible,  and 
the  fruit  of  these  investigations  is  seen  in  "  the  regenera- 
tive gas  furnace  "  now  so  well  known,  and  which  may  be 
truly  said  to  have  worked  a  revolution  in  the  methods  of 
produoing,  applying,  and  economising  heat.  The  burning 
of  a  pound  of  oarbon  in  pure  oxygen  to  carbonic  acid, 
as  before  stated,  evolves  8080  calories  or  units  of  beat 
(—  14,544  Bnglish  units).  As  each  unit  of  heat  is  con- 
vertible into  774  nnits  of  foroe  or  mechanioal  energy, 
it  follows  that  one  pound  of  oarbon  rapresents  really 
14,544  X  744  -  10,820,rS<  onito  of  potential  energy.    The 
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BWhanieal  power  let  free  in  the  comboitlon  of  one  pound 
of  pare  onrbon  is  u  much,  therefore,  u  wonld  be  required 
to  raise  nearly  11,000,000  pounds  weight  one  foot  high. 
This  woold  sustain  the  work  oalled  a  horse-power  for  about 
H  hours.  This  is  a  result  quite  unattainaDle  in  praotiee, 
of  oonrse,  sinoe,  if  for  no  other  reason,  we  oan  never  em- 
ploy the  two  elements  of  eombastion  in  a  state  of  purity, 
and  the  oxygen  is  unavoidably  mixed  with  about  four  times 
ill  OWB  volume  of  inert  nitrogen. 

To  realise  how  wide  the  margin  for  improvement  was  in 
ttie  applioation  of  heat  fbr  smelting  and  metallurgioal  pur- 
poses prior  to  the  invention  of  the  regenerative  gas  furnace, 
and  wnat  this  invention  has  done  to  economise  fuel,  it  is 
only  necessary  to  consider  a  few  simple  facts.  The  heat 
needed  to  smelt  a  ton  of  iron  or  steel,  or  to  raise  the  tem- 
perature of  a  like  quantity  of  iron  bars  to  the  welding  point 
of  malleable  iron,  is  obviously  very  much  more  in  excess 
of  the  amonnt  theoretically  required  for  these  purposes 
than  is  raqnired  in  the  prodoetion  of  steam,  beeanse  it  is 
unavoidable  that  the  proanets  of  combustion  in  the  ordinary 
form  of  beating  furnaces  should  leave  the  furnace  at  the 
temperature  of  combustion,  while  only  the  small  ezoess 
stored  np  in  the  heated  iron  oonld  b«  utilised.  The  remain- 
der escaped  nnntiliied  into  the  chimney,  and  was  lost. 
Taking  the  specific  heat  of  iron  at  .114  and  the  welding 
heat  at  2900°  F.,  it  would  reauire  .114  X  2900  >«  331  units 
of  heat  to  heat  up  one  pouna  of  iron.  Assuming  that  a 
pound  of  common  ooal  develops  12,000  heat-units,  one  ton 
of  eoal  should  heat  np  to  the  welding  point  36  tons  of  iron. 
But  the  ordinary  reheating  furnace  neats  only  about  1} 
tons  of  iron,  and  therefore  produces  only  about  one  part 
in  twenty-one  of  the  maximum  theoretical  effect.  In  melt- 
ing steel  in  pots,  in  the  ordinary  Sheffield  furnaoe  tor  that 
purpose,  2^  tons  of  coke  are  oonsumed  to  one  ton  of  steel 
melted.  Assuming  the  melting-point  of  steel  at3600°  P.,  and 
Its  speeific  heat  at  .1 19,  It  takes  .119  X  3600  <=>  428  heat-units 
to  melt  a  pound  of  steel ;  while  with  12,000  uniM  at  the 
heat-producing  point  of  common  coke,  one  ton  of  such 
•oke  should  theoretically  melt  28  tons  of  steel.  In  other 
words,  the  Sheffield  pot  furnace  utilises  in  the  melting  of 
steel  only  ^th  part  of  the  theoretical  beat  of  oombustioD. 
Here  there  was  obviously  a  wide  margin  for  securing  an 
important  portion  of  this  great  loss,  and  the  regenerative 
gas  Itamace  is  the  means  whioh  in  the  hands  of  Messrs.  C. 
W.  and  Frederick  Siemens  has  so  far  solved  the  problem,  in 
part  at  least,  (See  article  Fdrracb.) 

The  regenerator  or  accumulator  of  heat  Mr.  Siemens 
noognised  as  due,  so  far  as  the  philosophical  principle  is 
eonoemed,  to  the  Rev.  Dr.  Sterling  of  Dundee  in  1817. 
The  same  principle  was  recognised  and  applied  in  France 
by  the  patent  of  M.  Franchot  (1838)  in  an  atmospheric  en- 
gine which  had  what  he  called  a  "  oalefactor,"  a  series  of 
pipes  through  whioh  the  escaping  warm  air  passed  and  im- 
parted its  heat  in  part  to  a  current  of  cool  air  arising  around 
them  in  an  opposite  direction.  CapL  Ericsson's  caloric  en- 
gine (1850)  had  a  regenerator  formed  of  meshes  of  iron 
wire — 100,000,000  meshes  for  each  engine — which  accumu- 
lated the  heat  from  the  escaping  air  and  imparted  it  to  the 
returning  air  again.  Hr.  Siemens'  regenerators  accomplish 
fur  high  tempecatures  what  these  earlier  oontrivances  ac- 
complished for  low  temperatures.  But  it  was  Dr.  Robert 
Hare  of  Philadelphia,  inventor  of  the  compound  or  oxy- 
hydrogen  blowpipe,  who  in  1802  first  announced  the  prin- 
ciple &aX  in  Older  to  obtain  the  maximum  effects  of  heat 
"  the  body  to  be  heated  must  be  sustained  in  an  atmosphere 
of  burning  gas,"  and  that  ohareoal  impinged  upon  by  a  jet 
of  oxygen  did  not  fulfil  this  condition.  Hence,  Hare,  after 
discussing  the  fundamental  defects  of  Lavoisier's  methods, 
says  with  great  sagacity,  "To  avoid  these  evils,  it  wa* 
thought  desirable  that  means  might  be  discovered  of  oloth- 
ing  the  upper  snrfitce  of  any  body  whioh  might  be  subjected 
to  this  species  of  operation  with  some  bnming  matter,  of 
which  the  heat  might  be  equal  to  that  of  the  ineandescent 
carbon  with  which  the  lower  surface  might  be  in  contact ; 
or  by  which  bodies  might  be  exposed  on  solid  supports  to 
a  temperature  equal  or  superior  to  that  of  the  porous  char- 
coal uniting  with  oxygen.  It  soon  occurred  that  these  de- 
siderata might  be  att^ed  bg  uuant  of  flame  supported  by 
the  hydrogen  and  oxygen  gases ;  for  it  was  conceived  that, 
aaoording  to  the  admirable  theory  of  the  French  chemists, 
more  calorie  ought  to  lie  extricated  by  this  than  by  any 
other  oondition.  .  .  .  Such  was  the  reasoning  which  origi- 
nated the  desire  of  employing  the  fiame  of  the  hydrogen 
and  oxygen  gates.  But  beifore  this  could  be  accomplished. 
It  was  neeessaiy  to  overoome  the  difficulty  of  igniting  a 
mixture  of  these  aiirifarra  substances  without  the  danger 
of  an  explosion,"    (Tilloch's  Phil.  Maganiu,  xiv.  1802.) 

In  the  Siemens  furnace  the  objects  to  be  heated  are  sus- 
tained on  a  solid  support  in  an  atmosphere  of  burning  gas, 
the  oxygen  of  the  atmosphere  arriving  by  one  inlet,  and 
the  combustible  gases  by  another,  and  the  two  uniting  in  a 


true  Hare's  blowpipe  flame  to  do  their  work.  The  acces- 
sory contrivances,  so  essential  in  the  economy  of  fuel,  for 
the  alternation  of  the  flow  of  gas  and  air  through  the  re- 

generative  cellular  flues  of  fire-brick,  arc  evidences  of  a 
igh  degree  of  inventive  skill  upplied  to  the  solution  of  a 
{iroblem  whioh,  in  its  essential  features,  was  clearly  set 
brth  by  Robert  Hare  in  1802. 

It  is  evident  from  these  facts,  which  could  bo  greatly  ex- 
tended did  space  permit,  that  for  many  purposes  gas  is  the 
best  form  in  whioa  fuel  tin  be  applied  for  producing  the 
highest  temperature  with  the  least  loss  of  heat,  and  that 
the  gas  regenerative  furnace  of  Siemens  is  the  invention 
which  has  advanced  us  in  the  right  direction  more  than 
any  other  improvement  yet  made  in  the  generation  and  ap- 
plication of  heat. 

Wood. — The  value  of  wood  as  fuel  depends  mainly  on  its 
density  in  the  dry  state.  Wood  is  composed  of  carbon, 
hydrogen,  and  oxygen,  with  a  small  proportion  of  nitrogen, 
and  the  mineral  matter  derived  from  the  soil,  constituUng, 
when  burned,  its  ash.  Fresh  or  green  wood  contains  from 
one-fifth  to  one-half  its  weight  of  water,  which  diminishes 
its  value  a*  fuel  more  than  its  proportion  by  weight,  since 
a  certain  amount  of  heat  is  absorbed  in  converting  this 
water  into  steam.  Exposed  to  dry  air,  wood  gradually 
loses  a  portion  of  its  water,  but  being,  by  its  porous  nature, 
peculiarly  liable  to  absorb  moisture,  it  will  take  np  a  por- 
tion of  water  from  damp  air,  so  that,  however  well  "  seas- 
oned "  wood  may  be,  it  is  never  free  from  bygroleopic  mois- 
ture, and  is  always  in  a  oondition  of  unstable  equilibrium 
in  this  respect.  Hence,  furniture  and  the  woodwork  in 
houses  in  a  climate  subject  to  such  extremes  of  temperature 
and  moisture  as  that  of  the  U.  S.  is  ever  liable  to  change  its 
dimensions  between  summer  and  winter.  Air-dried  wood 
may  be  deprived  by  artificial  heat  of  a  further  portion  of 
its  moisture  (kiln-drying).  Rumford,  who  heated  various 
kinds  of  air-dried  wood  at  the  temperature  of  240°  F.  until 
they  ceased  to  lose  weight,  obtained  the  fallowing  results: 

IWlortlor lOOputaof 


Oak  wood  lost 16.64 

Elm    "       "  18.20 

Beeoh"        "  18.56 

Maple"       «  18.63 


Fir  wood  lost 17.83 

Birch"      "  19.38 

Lime  «      "  18.79 

Poplar       "  19.56 


Rumford  determined  the  amount  of  water  absorbed  by  dry 
wood  in  the  different  seasons  of  the  year  in  France,  with 
the  following  results : 


SpMlMoCiraoS. 

ISO  p«ru  In  •«is>>t  of  iir  wool  ogt  iato  ttiln  fbiTlesi 
ond  espoMd  to  the  Air,  oontaloed  wator^ 

la  oiimiiMr,  at  * 

loop.  orsr>r. 

la  aotuBin,  at  a 
trap,  of  Sio  T. 

la   vinter,  at  a 
iMop.  ot  <»>  r. 

Poplar         _ 

rarto. 
«.25 
7.78 
8.97 
8.86 

11.SS 
11.74 
12.46 
11.12 

Parts. 
19.66 
17.50 
16.64 
17.20 

Ume 

Oak 

Elm _ -.. 

From  a  comparison  of  these  results  it  appears  that  woods 
when  exposed  to  the  air  at  a  temperature  of  45°  F.  oontain 
twice  the  quantity  of  water  they  do  when  the  temperature 
of  the  air  is  at  60°  F.  Rumford  found  that  a  sound  oak 
beam  which  had  been  in  a  dry  place  for  over  150  years  still 
contained  over  10  per  cent,  of  water,  and  that  a  cubic  inch 
of  such  wood  contains  more  than  half  a  cubic  inch  of  air. 
An  elaborate  series  of  experiments  was  made  by  Mr. 
Marons  Bull  in  1823-24  to  determine  the  heat  evolved  in 
the  combustion  of  the  principal  varieties  of  wood  used  as 
fuel  in  the  V.  S.  He  tested  over  forty  sorts  of  wood,  de- 
termined the  specific  gravity  of  the  dry  wood ;  its  weight 
per  cord  (128  cubic  feet)  in  pounds  avoirdupois;  the  prod- 
act  of  charcoal  from  100  parts  of  dry  wood  oy  weight;  the 
specile  gravity  of  the  dry  coal :  the  weight  of  coal  in  one 
bushel ;  and  the  pounds  and  bushels  of  ohareoal  from  one 
cord  of  dry  wood.  The  fuel  was  burned  in  a  small  stove  in 
a  room  surrounded  with  another  apartment  to  cut  off  radi- 
ation, and  the  comparisons  were  made  by  observing  by  the 
differential  thermometer  the  times  during  which  10°  of  heat 
were  maintained  in  the  room  by  the  oombustion  of  one 
pound  of  each  fuel.  He  found  that  the  shellbark  hickory 
lOatya  alba)  gave  the  maximum  result  measured  in  terms 
of  vtUua;  for  while  the  timtt  in  whioh  equal  veigku  of 
different  woods  maintained  a  uniform  difference  of  10°  of 
temperature  varied  only  between  6  hours  and  6  hours  and 
40  minutes,  the  valna  measured  in  terms  of  equal  volume 
varied  between  $10  for  the  shellbark  hickory  and  $4  for 
Lombardy  poplar  [Popul»9  dttatata)  per  cord  measure. 
Bull's  results  have  not  found  place  in  the  literature  of  fuels 
generally,  and  are  referred  to  usually  in  the  most  cursory 
manner.  We  therefore  append  his  tabular  statement,  con- 
taining his  most  important  results  on  the  more  frequently 
ooourring  Amerioan  woods.  For  a  description  of  his  meth- 
ods of  oalorimetry  reference  may  be  hod  to  his  memoir  (Am. 
Phil.  TVoiu.  iii.  1-63,  1826). 


Digitized  by  VjiVJOV  IC 


360 


FUEL. 


White  ash 

Apple  tree. 

mite  beech 

Black  blicb 

White  btrcb 

Butternut 

Bed  cedar _ 

American  chestnut... 

Wild  cherry 

Dogwood...... 

White  elm 

Sour  gum „... 

Sweet  gum 

Shellbark  hickory.... 

PlfEDut  hickory «.. 

RedhearlJilckory 

Witch  hoSel 

American  hornbeam. 

Hard  maple. 

Soft  mapfe. 

Large  magnolia 

Chestnut  white  oak... 

White  oak _ 

Shellbkrk  while  oak. 
Barrens  scrub  oak.... 

Pin  oak 

Scrub  black  oak , 

Bed  oak 

Black  Jack  oak 

Bock  chestnut  oak ... 

Yellow  oak 

Spanish  oak 

Yellow  pine 

Jersey  pine 

Pitch  pine 

White  pine „.. 

Yellow  poplar. 

Lombardy  poplar 

Sassafras 

Wild  serTlee 

Sycamore. 

Black  walnut 


Fiaxlnus  Americana. 

Pyrus  filalus. 

Fagus  ferruginea.- 

Betula  lenta 

Betula  alba 

Juglans  cinerea. 

Junlperus  Yirginlana. 

Caatanea  veeca. 

Prunus  scroti  na. 

Comus  florlda 

Ulmus  Americana 

Nyssa  multifiora. 

Llquidambar  styraclHaa ... 

Carya  alba 

Carya  porclna. ~ 

Carya     "     

Hamamelis  Yirglnica 

Carplnus  Amencana 

Acer  aaccharinum. 

Acer  rubrum 

Magnolia  grandiflora 

Qnereui  bicolor ». 

Quercns  alba 

Quercns  obtusiloba 

Quercus  Catesbsi.. 

Quercus  palustrls.. 

Queicus  lUcifolia 

Quereua  rubra. 

Quercus  nigra. 

Quercus  Prinus  monticola. 
Quercus  Prions  acuminata 

Quercus  falcata.. 

Pinus  mltis 

Pinus  Inops 

IMuns  rlglda 

Pinus  Strobus « 

Llrlodendron  tulipifera 

Populus  dllatala 

Saraafras  officiDaio 

Amelanchler  Canadensis .... 

Plalanus  occideutalis 

Juglans  nigra 
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m: 

28.78 

888 
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23.41 
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.724 

S236 

19.62 
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27.26 

685 
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19.40 

.428 

22.52 

M4 

JSSO 

2369 

19. 

.364 

19.15 

460 

.867 

2.534 

20.79 

.237 

12.47 

627 

J165 

252.5 

24.72 

.238 

12.52 
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JS22 

2333 

25.29 

.379 

19.94 

690 

.697 

2668 

21.70 

.411 

21.68 

679 

.815 

S64S 

21. 

jm 

28.94 

765 

X80 

2592 

24.85 

M7 

18.79 

644 

.70S 

8142 

22.16 

.400 

21.05 

696 

.634 

2834 

19.69 

.413 

21.78 

558 

1.000 

4469 

26.22 

.625 

32.89 

1172 

.949 

4241 

26.22 

.6.37 

83J!2 

1070 

.829 

8705 

22.90 

JBa» 

23.78 

848 

.784 

S505 

21.40 

.368 

19.36 

7S0 

.720 

8218 

19. 

.455 

23.94 

611 

;644 

2878 

21.43 

.431 

22.08 

617 

J>97 

2668 

20.64 

.870 

19.47 

551 

.60S 

2701 

21.69 

.406 

21.86 

584 

.885 

3955 

22.76 

.481 

25.81 

900 

.865 

3821 

21.C2 

.401 

21.10 

826 

.775 

34C4 

21.60 

.437 

22.99 

745 

.747 

8339 

23.17 

.392 

20.63 

774 

.747 

8339 

22.22 

.436 

22.94 

742 

.728 

3254 

23.80 

.387 

iOM 

774 

.728 

8254 

22.43 

.400 

21.05 

680 

.694 

8102 

22.87 

.447 

23.52 

697 

378 

3030 

20.86 

.436 

22.94 

632 

.653 

2919 

21.60 

.295 

15.22 

631 

JS48 

2449 

22.95 

.862 

19.03 

662 

.651 

2463 

28.75 

.333 

17.B2 

585 

.478 

2187 

24.88 

.385 

20.26 

632 

.426 

1904 

26.76 

.298 

15.08 

610 

.418 

1868 

24.35 

.293 

15.42 

455 

J!8S 

2616 

21.81 

.883 

20.15 

549 

.897 

1774 

26. 

.246 

12.89 

444 

.618 

2762 

22.58 

.427 

22.47 

624 

.887 

39l>4 

22.62 

.594 

31.26 

897 

Ji3S 

2391 

23.60 

.374 

19.68 

564 

.681 

S044 

22JHI 

.418 

22. 
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6. 
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6. 

6.40 

6.40 

6.10 

6.10 

6.40 

6.20 

6. 
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6.40 
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6.20 
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»7.70 
7.00 
6.60 
6.80 
4.80 
S.IO 
5.60 
6.20 
5.50 
7J0 
S.80 
6.70 
6.70 

10.00 
9J!0 
8.10 
7.20 

ts> 

6.03 
5.40 
5.60 
8.60 
8.10 
7.40 
7.30 
7.10 
7.10 
SM 
6.60 
6.10 
6.00 
6.10 
6.40 
4.80 
4.30 
4.20 
6.20 
4.00 
6.90 
8.40 
5.20 
6.50 


The  elementary  composition  of  .wood  of  different  sorts 
presents  a  very  close  resemblance.  Thirteen  different  woods 
offer  the  following  mean  result:  carbon,  49.22;  hydrogen, 
G.25 ;  oxygen,  44.02  ;  nitrogen,  0.90.  The  differences  are 
within  1  per  cent,  for  the  extromes;  oak  contains  about 
2  per  cent  of  nitrogen.  The  atk  of  wood  varies  from  8  per 
cent,  in  flr  to  2^  per  oont.  in  oak.  It  oontaina  potash,  with 
n  little  aoda  as  distinguishing  constituents  (henoe,  pot- 
osAes),  mnoh  lime  and  magnesia,  with  Tariablo  but  small 
proportions  of  iron,  manganese,  phosphoric  acid,  ohlorino, 
eoppor,  etc. 

Pkat  and  Tanr. — In  many  northern  oonntries  the  vege- 
tation of  mosses,  ferns,  sedges,  conferrie,  rushes,  reeds,  and 
numerous smailplants accumulates  in  swamps,  morasses,  and 
low  places,  each  winter  adding  its  quota  to  the  mass  of 
decomposing  vegetable  matter,  in  its  turn  the  soil  of  a  new 
vegetation  the  ensuing  spring.  Thus,  ooniiderable  aoou- 
mulatione  are  formed  in  prooeu  of  time,  the  lower  portions 
of  which  are  black,  unctuous,  and  somewhat  dense,  and 
arc  called  peat,  while  the  upper  layers  are  spongy,  fibrous, 
and  less  perfectly  decomposed,  and  are  called  lur/.  In 
UoUand,  North  Oermany,  Ireland,  Scotland,  and  some 
parts  of  North  America  this  material  is  rather  extensively 
used  as  fuel.  Air-dried  peat  contains  from  15  to  20  per 
ecnt.  of  water,  and  its  ash  varies  from  4  or  5  to  25  per  cent., 
or  more,  averaging  in  the  denser  varieties  about  15  percent. 
The  ash  is  very  poor  in  potassa  and  soda,  abounds  in  lime 
and  free  sand,  while  it  is  remarkable  for  containing  notable 
quantities  of  phosphoric  acid  and  sulphuric  acid,  and  some- 
times it  contains  iron  pyrites  in  quantity  sufficient  to 
permit  its  use  for  the  manufacture  of  green  vitriol.  (JTar- 
tlen.)  No  means  have  yet  been  devised  by  which  peat  can 
be  economically  manipnlated  to  compete  with  coal  as  fuel 
at  present  prices. 

Calorific  Powbr  and  Calorific  IiCTBKgiTT  are  terms 
employed  with  a  well-defined  meaning  in  treating  of  the 
combustion  of  Aiel.  The  calorific  power  of  n  body  is  the 
total  number  of  heat-nnits  it  is  capable  of  imparting,  r.  </., 
to  water,  when  it  is  burned  in  pure  oxygen.  The  combustion 
of  fuel  means  only  its  union  with  oxygen.  But  this  action 
never  happens  in  practice  without  the  presence  of  the  inert 


nitrogen  of  the  air,  and  of  vapor  of  water  and  of  other 
products  of  combustion,  all  of  which  require,  each,  a  spe- 
cific amount  of  heat  to  raise  them  to  the  average  tempera- 
ture of  combustion  ;  and  this  specific  heat  is  obtained  at 
the  expense  of  the  heat  evolved  by  carbon  and  hydrogen 
of  the  burning  body  uniting  with  oxygen.  If  the  specific 
heat  of  water  is  taken  as  unity,  the  results  of  the  best  ex- 
periments give  for  the  specific  heat  of  oxygen  0.218,  nitro- 
gen 0.244,  hydrogen  3.405,  steam  0.475,  oarbonons  oxide 
(CO)  0.248,  carbonic  acid  (COi)  0.210.  The  true  tempera- 
tare  of  combustion  will  therefore  be  the  quotient  found  by 
dividing  the  total  calories  (heat-nnits)  generated  by  the 
burning  of  a  unit  of  carbon  or  of  hydrogen  in  pure  oxygen 
by  the  sum  of  the  products  of  the  weights  of  the  products 
of  combustion  by  tncir  respective  specific  heats.  Thus,  1 
kilo,  of  carbon  combining  with  2J  kilo,  of  oxygen,  forming 
3}  kilo,  of  carbonic  acid  (COi),  generates  8080  units  of 
heat.     Tho  weight  of  the  OOj  into  its  specific  heat  =  3i  X 

8080 
0.216—0.793,  asd  the  tanperatnre  evolved  would  be  r-;— ^  =• 

10202°  C,  which  is  its  Calorific  Power.  But  considering 
the  nitroge'n  of  the  air,  which  takes  no  part  in  the  com- 
bustion, the  statement  of  weights  into  specific  heat  for  the 
products  of  oombuation  would  be  0.792  for  the  C0|  pro- 
duced +  8.88  X  0.244  =  2.167  for  the  nitrogen  =~  total  2.96, 

8080 
and  the  temperature  produced  would  bo  ^^  =  2730°  C; 

whioh  quantity  is  called  the  Caix>rific  Im-KNarrr  of  car- 
bon, as  distinguished  from  its  Calorific  Powbr.  So  for 
hydrogen  burning  in  oxygen  to  form  steam,  29,082  heat- 
nniti  are  generated  (or  if  the  steam  is  condensed  34,462 
units),  the  temperature  (theoretical)  of  the  eombnation  will 

206^2 
*"  9  X  0.475  =  4  27~5  ^  °'^^"      ^f'  '""'«^«'''   the  hydrogen 
bums  in  air,  the  common  case,  the  addition  of  the  nitrogen 
will  reduce  the  temperature  to 

296.12 

(9  X  0.475)  =  (4.275)  +  (26.64  X  0.244  =  8.5)  =  10.776 
c=  2750,  or  about  the  same  temperature  as  is  produced  by 
the  perfect  combustion  of  carbon  in  air.     These  are  maz- 
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imam  tempenturea,  and  maeh  exeeed  an;  resnlts  obtsinsd 
in  the  arts,  aa  than  is  a  large  amount  of  heat  loat  by  radi- 
ation, oondnetion,  ftision  of  oindera,  evaporation  of  water 
in  fuel,  ete.  It  will  be  nnderatood  that  while  the  ealoriSo 
power  of  carbon  and  hydrogen  are  respeetiTel;  8080°  and 
29833°  C,  their  oaloriflo  intenaitj  (or  nyroaente  Dower)  is 
J7S0°  and  2750°  C. 

The  raJne  of  anj  fnel  aa  a  source  of  heat  may  be  deter- 
mined (A«are(iea2(y,  if  its  chemical  compoaition  ia  known  by 
the  methods  of  calculation  just  illustrated.  But  there  are 
so  many  oironmslanees,  aome  of  them  not  well  understood, 
affecting  the  results  so  obtained  that  we  mast  look  to  the 
results  of  actual  trial  in  aome  form  of  experimental  appar- 
atus. The  calorimeter  of  Romford,  modified  and  perfected 
by  Farre  and  Silbermann  and  others,  has  been  chiefly  em- 
ployed in  these  reaearchea.  (See  Heat.)  Berthier,  aaaum- 
ing  the  aoenracy  of  Welter's  theory,  that  the  heat  erolred 
by  combustion  ia  directly  proportioned  to  the  amount  of 
oxygen  eonsnmed,  proposed  to  estimate  the  calorific  power 
of  fuel  by  burning  it  into  COs  by  means  of  the  oxygen  eoD- 
tained  in  litharge,  and  to  ascertain  the  amount  of  oxygen 
abstraoted  by  weighing  the  button  of  lead  produced.  With 
carbon  alone,  and  in  the  absence  of  other  reducing  agents, 
this  method  is  capable  of  producing  accurate  reaulta.  While 
it  f^ls  in  absolute  aoenracy  in  many  oases,  yet  owing  to 
its  simplicity  it  is  much  used  for  near  approximations. 

The  evaporation  of  water  in  a  well-conatructed  ateam- 
boiler  affords  more  trustworthy  results  for  determining  the 
value  of  foels  than  any  laboratory  methods  are  capable  of 
producing  or  than  can  be  deduced  by  computation  from 
the  ehemical  constitution  of  the  fnel.  This  statement  is 
confirmed  by  the  results  of  Walter  R.  Johnson  (1844)  al- 
ready quoted,  of  the  British  commissioners  (1871),  and  of 
Jeheurer-Kestner  and  Hennier  (1849).  Spaoe  is  wanting 
to  qnote  theae  reaults  in  any  desirable  fulness.  A  single 
example  from  the  last-named  research  must  suffice,  as 
showing  how  unsafe  it  is  to  calculate  the  value  of  a  fnel  on 
its  elementary  composition  alone.  The  example  chosen  is 
the  eomparison  offered  between  the  exactly  identical  chem- 
ical composition  of  the  coal  of  Ronohamp  and  that  of  Cm- 
lot,  and  the  calorific  value  of  these  two  coals  as  deter- 
mined by  their  power  to  evaporate  water.  The  masses  of 
these  two  coals  would  justify  the  inference  that  they  were 
of  identical  value,  while  there  is  an  experimental  difference 
between  them  of  500  calories  in  evaporative  power. 

CnitoL  Rooahamp. 

Oarbon 88.40  88.42 

Hydrogen 4.41  4.41 

Oxygen  and  nitrogen 7.19  =  100     7.17    -100 

Heat  of  combustion 9117  9628 

This  identity  of  chemical  composition  disappeara  when 
the  two  goals  are  examined  separately  for  their  volatile 
portion  and  coke  (aah  being  deduoted),  thus : 

Fixed  carbon „ 80.01        71.00 

Volatile  carbon 8.41        18.80 

88.40         88.42 

Of  all  the  ooals  examined  by  Meaare.  Soheurer-  Keatner 
and  Mennier,  that  of  Ornaot  gave  the  higheat  heating  power, 
and  yet  by  the  elementary  compoaition  there  should  have 
Iwen  no  difference  between  it  and  the  coal  of  Ronohamp. 
These  authors  say  that  in  our  present  state  of  ignorance  on 
the  subject  of  the  oonatitntion  of  coals  and  their  moleenlar 
structure,  no  safe  concluaiona  can  be  drawn  from  theoreti- 
cal conaiderationa,  but  that  in  all  the  fuela  of  which  they 
have  determined  the  heat  of  oombustion  the  reaulta  ob- 
tained have  exceeded  the  theoretical  sum  of  the  heats  of 
eombuation  of  the  elements.  Hence  the  importance  of 
more  extended  researches  upon  the  value  of  our  coals  by 
the  method  of  evaporation  or  water. 

The  calorific  value  of  the  lignitet  of  Western  America 
baa  been  lately  diacnased  by  Prof.  R.  W.  Raymond,  oom- 
raissioner  of  mines.  (Report  1873,  p.  370.)  The  results 
obtained  from  a  calenlation  of  the  elementary  constitution 
of  these  fuela  placea  them  much  higher  in  the  scale  of  oalo- 
rifle  valae  than  waa  anticipated.  That  ttom  Caflon  City, Col., 
for  example  (and  there  are  others  nearly  as  good),  has  a 
ealorific  power  of  74.39  and  calorific  intensity  of  2083,  which 
differs  from  that  of  pure  carbon  by  only  641  and  47  ealoriea 
respeotivcly.  We  are  as  yet  almost  completely  ignorant 
of  the  moleenlar  structure  and  evaporative  power  of  these 
valuable  fuela,  which  are  the  only  reaource  for  the  metal- 
lurgy and  indnatry  of  a  vaat  area  destitute  of  all  other  re- 
■oureea  for  artifleial  heat.  Wolhmgongite,  which  we  have 
allnded  to  above,  is  a  hydroearbon  mineral  resembling  sne- 
einite  (of  the  nature  of  amber)  from  Australia.  It  occurs 
in  enbieal  blooks  without  lamination ;  breaks  in  broad 
eonehoidal  surfiscea,  extremely  tough  and  resounding  like 
hard  wood  ander  the  blows  of  the  hammer.  B.  :=  2  to  2.5. 
e.»  1^—1.49.  Inutre,  resinous,  somewhat  silky.  Color, 


greenish-blaek  and  brownish  black.  Streak,  light  brown 
to  yellowish.  No  odor  when  rasped.  Tasteless.  Beotile, 
the  thin  abavinga  ourling  up  under  the  knife.  Not  electric 
by  friction  of  the  mais,  but  the  chips  cut  off  by  the  knife 
are  highly  electric.  Translucent  m  thin  shavings,  and 
under  the  mioroaoupe  tranamits  amber-yellow  light.  Alone 
io  a  teat-tube  does  not  melt,  decrepitates,  and  distills  a  co- 
pious flow  of  oil  of  a  yellow  color  and  heavy  odor,  giving  off 
much  gas.  Insoluble  in  aloohol,  ether,  or  bensole,  but  is 
slightly  dissolved  in  carbonic  disulphide,  to  which  it  imparts 
a  slightly  yellowish  tinge.  It  is  readily  kindled  in  thin 
splints  by  a  match,  burning  with  a  brilliant  flame  and  much 
smoke.  The  analyaia  in  a  platinum  oruoiUe  yields  the  fol- 
lowing reaults :  Volatile  matter,  82.6 ;  fixed  carbon,  6.5 ;  ash, 
1I.0=>  100.0.  From  these  characters  this  snbstanoe  obvi- 
ously resembles  succinite,  and  is  probably  as  well  entitled 
to  a  place  in  the  system  as  albertite,  bathillite,  or  torbanite. 

Formerly,  fuel  was  interesting  to  mankind  chiefly  as  the 
means  of  producing  artificial  heat  in  cold  climates  and  for 
its  use  in  the  culinary  art,  which  distinguishes  civilised 
man  from  the  savage.  But  the  wonderful  advance  in  mod- 
em times  in  chemical  and  metallurgical  arts,  and,  above 
all,  the  universal  introduction  of  steam  as  a  motor  and  a 
vehicle  for  the  transportation  of  heat,  has  given  to  fhel  a 
value  before  unknown,  leading  not  only  to  the  development 
of  all  its  avaifable  sources  of  supply,  but  to  the  study  of  its 
economical  application  with  a  view  to  obtaining  from  it  the 
greatest  useful  effect  and  benefitpoasible.  The  phenomena 
and  laws  of  combustion,  and  the  methods  of  calcnlutioo 
of  calories,  are  more  fully  discussed  under  Hka.t  ;  here  we 
have  confined  ouraelvea  chiefly  to  the  conaiderations  which 
concern  the  economic  value  of  fuel. 

For  a  ftaller  diacussion  of  this  subject  consult  Percy's 
MetaUuroji,  vol.  i.,  and  the  French  ed.  of  the  same,  1864 
(  Traiti  Comptet  de  tl(taUvrgie) ;  Khapp,  Ckeviieal  Tecknol- 
ogy  by  Ronalds  and  Richardsor,  vol.  i.,  pp.  8-99 ;  Pbcuet, 
fraite  de  la  Ckahur,  3me  ed.,  1861,  3  vols. ;  W.  R.  JoaN- 
sozr,  Experimeute  oh  the  Evaporative  Power  and  Other  Prop- 
ertiee  of  American  CoaU  (1843),  Cong.  Boc.  28th  Cong.  1st 
Sess.  (Senate,  386);  Watts's  Dictinnary,  Art.  "Fuel;  Ad. 
WuRTZ,  Dictiimnaire  de  Chimie,  "  Uouille;"  Marcus  Bull, 
Erperimentg  to  Determine  the  Comparative  Quautitiea  of 
Heat  Evolved  in  the  Combuetiou  of  the  Principal  Varietiee 
of  Wood  and  Coal  «ted  in  the  V.  S.for  Fnel,  etc.,  TVans. 
Am.  Phil.  Soc,  Phila.,  Hi.  pp.  1-83,  read  Apr.,  1826 ;  Cooht 
Rdhford  (Benjamin  Thompson):  Rumford'a  moat  import- 
ant papers  on  fuel  and  ita  use  will  be  found  in  vela.  ii.  and 
iii.  of  The  Worke  of  Utiviford,  mibMsiied  by  the  American 
Academy  of  Arta  and  Seienoea,  Boston,  1870-73;  in  vol.  iii. 
are  his  well-known  papers  Of  the  Management  of  Fire  and 
the  Economy  of  Fuel,  pp.  1-167,  and  his  Essay  X.,  On  the 
Gongtrvetion  of  Kitchen  Firtplacet  and  Kitchen  Utentilg, 
etc. ;  Dk  la  Bechk  and  Lyon  Playtair,  Firgi  Report  on 
the  CoaU  mited  to  the  Steam  Navy  (Jan.  5,  1848),  and  Ap- 
pendix by  Prop.  J.  Wilson  ;  Experimente  on  the  Evapora- 
tive Pover  of  the  Coale,  by  Prov.  Wilson  and  Mb.  W.  J. 
KlNOftBURV  ;  Experiment  for  Determining  the  Coefficient  and 
Evaporative Poteer  of  Wood,  etc.,  by  J.  Artbub  Phillips; 
Chemical  Analygeg  of  Coalg,  by  F.  C.  Wrightson;  Ultimate 
Analygeg  of  Coalg,  by  Mr.  H.  How;  and  lastly,  Calorific 
Value  of  CoaU,  by  J.  A.  Phillips,  all  in  Memoirg  of  the 
Oeol.  Survey  of  Oreal  Britain,  ii.  pp.  539-830, 1848 ;  Report 
of  the  Commiteionerg  appointed  to  Inquire  into  the  several 
Matters  relating  to  Coal  in  the  United  Kingdom,  1871,  JBlue 
Rook  C,  435,  3  vols.  (See  minntca  of  Committee  B  On 
Watte  in  Combustion  for  testimony  of  Mr.  C.  W.  SlEHKNg, 
Wh.  Mznelaus,  Isaac  Lowthiab  Bell,  Sir  Williak 
Arvstbono,  Dr.  W.  Fairbairn,  Capt.  Andrew  Noble, 
Dr.  Neil  Arhot,  E.  A.  Cowper,  Henry  Besseuer,  and 
others.)  For  an  important  memoir  On  the  Combuetion  of 
Coal,  quoted  in  the  text,  sea  H.  A.  Scheurer  Eestner  bt 
Meunibk  (Ball.  Soc.  industr.  de  Mulhouge,  1869),  cited  in 
Gompteg  Rendu)  de  VAcad.  des  Sci.,  t.  66,  67,  88,  and  89, 
1884-69;  Kirl's  Metallurgy,  by  Crookes  and  RShrino, 
in  3  vols.:  vol.  ill.  Steel — Fuel — Supplement,  John  Wiley  A 
Son,  New  York,  1870,  8vo.  Chapter  second  of  this  treatise, 
covering  284  pages,  offers  a  ftall  and  satisfactory  discussion 
conveniently  accessible  to  American  readers,  with  the  im- 
portant advantage  of  full  references  to  all  the  more  import- 
ant sources  of  original  information.  John  Arthur  Phil- 
lips, Metallurgy  (1874),  Art.  "Fuel;"  Isaac  Lowtrian 
Bell,  Chemical  Phenomena  of  Iron  Smelting,  London,  1872 ; 
Thomas  Box,  Practical  Treatise  on  Heal,  London,  1868; 
Charles  Schinz,  Researehee  on  the  Action  of  the  Blaet  Fur- 
nace, translated  by  Maw  and  MUller,  London,  1870,  etc.,  etc. 
(See  alao  in  the  preaent  work  the  articlea  Anthracite,  Coal, 
Charcoal,  Coke,  Cannbl  Coal,  Liqhite,  Peat;  also  the 
articlea  Gas-Lightino,  Furnace,  Heat,  Flahe,  Hbtal- 
lurot;  while  the  fuela  suitable  for  various  apecial  uses  arc 
noted  in  the  different  articlea  on  industrial  processes  and 
appliaooes.)  B.  SiLLiiixir. 
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FUENTE  DE  CANTOS— FUGITIVE^LAVE  LAW, 


Fnen'te  de  Caii'tos«  town  of  Spmo,  in  the  provinoe 
of  Badi^oi,  ha*  important  ooppei^mtnea  in  th«  Tioinitj, 
Pop.  638S. 

Fue'ro  [6p.  for"fornin" — that  ii,  a  nat  of  jnitiee], 
the  fipanisli  name  for  the  old  local  eodei  of  oertain  towns 
and  aistriete,  ehiefly  in  the  N.  of  Spain.  The  fueroi  ar« 
Tei7  aneient,  and  are  regarded  with  jealoui  affection  by 
the  places  that  posaeas  them.  They  are  bosUj  of  Basque 
and  Qothio  origin. 

Faer'te  de  Andal'galai  town  of  the  Argentine  Con- 
fsderation,  in  the  prOTinoe  of  Oatamarca,  has  obtained 
some  importance  flrom  the  disooreTy  of  rich  copper-mines 
in  its  rioinity.     Pop.  aboat  5000. 

FnerteTentn'ra,  one  of  the  Canaries,  lying  8.  of  I>an- 
sarote,  fVom  which  it  Is  divided  by  the  Btrait  of  Baoayna. 
Its  area  is  758  sqnare  miles,  with  10,tt(  inhabitants.  Ca- 
bras,  a  town  on  the  E.  coast,  has  a  good  harbor. 

Fng'ger,  a  celebrated  Qerman  family,  now  represented 
by  two  lines  of  princes  and  several  lines  of  counts  and 
"most  illustrious  counts." — Joha.>ck  Fdqqer,  a  rich  wearer 
of  Angsburg  in  the  fourteenth  oeutury  (d.  1409),  was  the 
founder.  His  descendants  became  leading  bankers,  miners, 
and  merchants,  and  the  family  was  ennobled  in  1504.  Sev- 
eral were  distinguished  soldiers  and  statesmen,  and  many 
were  liberal  patrons  of  art.  The  Fuggers  are  Roman 
Catholios. 

Fnghet'ta  [It.],  in  mnsio,  a  eompoaltioo  in  ftigne  style, 
hat  usually  shorter,  less  elaborate,  and  with  more  ft'eedom 
of  movement  and  struetnre  than  the  regular  fugue. 

Fn'git,  tp.  of  Decatur  eo.,  Ind.    Pop.  1630. 

Fn'gitive  firom  Jns'tice«  one  who,  having  commit- 
ted a  crime  within  one  jurlsdietion,  flees  into  another  to  es- 
•ape  punishment  Between  the  different  civilised  nations 
numerous  treaties  have  been  formed  providing  for  the  ar- 
rest of  snch  fugitives  and  their  delivery  to  the  antboritiea 
of  the  country  in  which  the  crime  was  committed,  upon 

§  roper  demand.  A  return  of  criminals  fleeing  from  one 
tate  of  the  Union  into  another  may,  in  like  manner,  be 
effected  under  the  provisions  of  the  U.  S.  Constitution  and 
the  laws  of  Congress.  (A  fall  discussion  of  this  subject 
will  be  found  under  the  title  ExTnADiriow.) 

Oeorgi  Chase.  Revised  bt  T.  W.  Dwiqht. 
Fn'gitive-Slave  I<aw.  At  the  time  of  the  adoption 
of  the  U.  S.  Constitution  the  necessity  of  making  provision 
for  the  protection  of  a  right  of  property  in  slaves  against 
intor-Stato  interference,  as  an  indispensable  prerequisite 
to  the  formation  of  any  stable  and  harmonious  union,  was 
generally  recognised.  Slavery  was  firmly  established 
throughout  a  large  section  of  the  country,  whose  inhabit- 
ants considered  its  maintenance  as  essential  to  the  welfare 
of  their  domestic  iotorests  and  the  development  of  their 
resouroea.  But  unless  some  restraint  were  placed  upon  the 
legislation  of  those  Statos  in  which  slavery  did  not  exist, 
and  of  those  in  which  it  might,  at  some  future  day,  be 
abolished,  oae  part  of  the  country,  it  was  evident,  might 
be  made  a  refuge  and  an  asylum  for  the  slaves  from  another, 
and  their  reclamation  prohibited.  It  had  been  established 
as  a  principle  of  the  law  of  nations  that  the  institution  of 
slavery,  being  In  derogation  of  natural  rights,  must  be 
eonsidercd  as  a  mere  municipal  regulation,  whose  sustenta- 
tion  oould  only  be  made  obligatory  within  the  limits  of  the 
nation  in  which  it  existed.  The  power  which  would  be  pos- 
sessed by  any  State  whose  policy  was  opposed  to  slavery  of 
taking  advantage  of  this  doctrine,  and  making  proclamation 
of  ft-eedom  to  all  slaves  coming  within  its  Iwrders,  might, 
and  probably  would,  be  employed  to  incito  slaves  to  flight 
or  insurrection,  and  rights  of  property  of  great  value 
might  thus  be  destroyed.  These  anticipations  were  mani- 
festly reasonable  in  view  of  the  fact  that  under  the  previoni 
Confederation  the  rendition  of  slaves  had  generally  been 
secured  only  with  great  diflloulty,  and  on  some  occasions 
had  been  found  altogether  unattainable.  Constant  strife 
and  animosity  would  undoubtodly  have  been  the  resnlt  of 
leaving  the  question  of  slavery  to  be  determined  by  the 
legislation  of  the  Statos  themselves,  especially  since  the 
growing  sentiment  of  the  i^Jnstica  of  any  form  of  human 
bondage  would  have  been  a  oontinually  increasing  motive 
for  its  repression.  To  prevent  these  probable  evils  a  pro- 
vision was  inserted  in  tlie  Constitution,  at  the  instance  of 
npresentatires  of  the  slavebolding  States,  in  the  follow- 
ing terms :  "  Ifo  person  held  to  service  or  labor  in  one 
State,  under  the  laws  thereof,  escaping  into  another,  shall, 
in  consequence  of  any  law  or  regulation  therein,  be  dis- 
charged from  such  service  or  labor,  but  shall  be  delivered 
up  on  claim  of  the  party  to  whom  suoh  service  or  labor 
may  be  due."  No  reference  was  made  to  the  existence  of 
slavery  in  express  terms,  Inasmuch  at  it  was  the  determi- 
nation of  the  convention  in  which  the  Constitntion  was 
framed  that  It  should  contain  no  direct  iMOgnition  or 


legalisation  of  the  system;  but  the  desired  purpose  was 
attained  as  effeotually  as  if  the  word  "  slave "  Bad  been 
distinctly  employed.  The  understood  intention  of  this 
provision  was  th&t  fugitive  tluvet  might  be  reclaimed, 
and,  in  the  opinion  of  Judge  Story,  it  was  considered  so . 
fundamental  an  article  that  without  its  adoption  the  Union 
could  not  hare  been  formed.  In  the  exercise  of  the  con- 
stitutional power  thus  created.  Congress  in  1703  passed  a 
law  providing  measures  for  the  reeaptnre  of  slaves  by  their 
masters.  Summary  prooeediogs  of  a  ministerial  nature 
were  instituted,  by  wnioh  a  recovery  might  be  obtained 
with  all  practicable  expedition,  and  heavy  penalties  were 
imposed  for  hindering  or  obstructing  a  slave-owner  or  hif 
agent  in  seising  fugitives  and  carrying  them  book  again 
into  servitude.  The  machinery  of  the  courts  was  put  at 
the  disposal  of  the  slave-proprietors  to  effect  the  restora- 
tion of  their  property. 

In  the  interpretation  of  this  act  by  the  eonrts  it  was  de- 
cided that  the  subject  of  the  snrresder  of  fngitires  from 
service  was  exclusively  within  the  sphere  of  congressional 
legislation,  and  could  not  be  abridged  or  interfered  with 
by  any  action  on  the  part  of  the  States ;  and  the  provisloni 
In  the  ant  were  adjudged  to  be  constitutional  both  by  the 
tribunals  of  the  general  government  and  of  some  of  the 
States  separately.  The  practical  and  necessary  effect  was 
that  the  free  States  were  deprived  of  all  power  to  remedy 
or  itey  within  their  borders  practices  which  were  felt  to 
be  most  serious  evils.  The  clause  in  the  Constitution, 
it  was  determined,  manifestly  contemplated  the  existence 
of  a  positive  unqualified  right  on  the  part  of  the  owner  of 
the  slave  which  no  State  law  or  regulation  could  in  any 
way  qualify,  regulate,  control,  or  restrain.  "  The  right  to 
seixe  and  retake  fugitive  slaves,  and  the  duty  to  deliver 
them  up.  In  whatever  State  of  the  Union  they  may  b« 
fonnd,  IS,  under  the  Constitution,  recognised  as  an  abso- 
lute positive  right  and  duty,  pervading  the  whole  Union 
with  an  equal  and  supreme  force,  uncontrolled  and  uncon- 
trollable by  State  sovereignty  or  State  legislation."  (Pn'mf 
V.  Commoniceallk  of  Pmntylvama,  16  Peters  R.  5j2.)  It 
was  held  that  the  owner  of  a  slave  was  clothed  with  the 
authority  to  seize  and  recapture  him  wherever  he  might 
be  found,  without  any  resort  whatever  to  judicial  process, 
provided  the  recapture  could  be  made  without  any  breaoh 
of  the  peace  or  illegal  violence.  The  slave  might  be  re- 
taken upon  Sunday  or  in  the  night-time,  or  from  a  dwell- 
ing in  which  he  was  under  protection ;  and  if  the  owner 
were  resisted  in  his  attempt  to  make  the  capture,  he  was 
anthorised  to  use  suflieient  force  to  overcome  the  unlawful 
opposition.  In  the  first  years  after  the' enactment  of  this 
law  the  enforcement  of  its  provisions  was  accomplished  with 
but  little  difficulty,  since  the  condition  of  public  opinion 
was  marked  by  a  general  uniformity  of  belief  as  to  the  de- 
sirableness of  slavery  as  a  social  institution,  and  the  pro- 
tection of  a  master's  claim  to  a  fngitive  was  eonaidered  as 
the  maintenance  of  a  lawful  right  of  property.  But  the 
great  Industrial  and  social  development  of  the  fVee  State*, 
together  with  the  influences  of  a  natural  feeling  of  human- 
ity, oould  not  suffer  the  previous  state  of  opinion  to  con- 
tinue. It  is  not  surprising,  therefore,  that  the  act  of  ITSS 
became  difficult  of  enforcement,  and  that  numerous  and 
sometimes  irresistible  obstacles  were  opposed  to  those  at- 
tempting to  cany  its  provisions  into  effect.  Hence  resulted 
great  resentment  and  constont  irritation  at  the  South,  which 
the  earnest  appeals  of  the  few  adrooatos  of  abolition  in  the 
free  States,  and  the  determined  opposition  manifested  to 
the  extension  of  slavery  to  the  Territories,  served  contin- 
ually to  heighten.  To  preserve  their  institution,  and  hop- 
ing to  effeotually  overcome  the  growing  tendency  to  inter- 
fere with  the  means  for  ite  protcotion  which  had  pre- 
viously been  enjoyed,  the  slave  States  demanded  a  mora 
stringent  and  efficacious  law  to  secure  the  rendition  of  ea- 
oaped  slaves.  The  hostility  to  slavery  had  not  as  yet  at- 
tained such  general  extension  and  aooeptance  as  to  prevent 
this  demand  from  being  granted,  and  in  1850  a  new  Aigitive 
slave  law  was  passed.  As  this  new  enactment  contained 
substantially  toe  same  provisions  as  the  law  of  1793,  as 
well  as  more  stringent  regulations,  an  exposition  of  Ito  con- 
tents will  give  a  comprehensive  survey  of  the  entire  legis- 
lation for  the  reclamation  of  fngitive  slaves  from  the  tiise 
when  the  flrst  law  upon  the  subjeot  was  passed  down  to  the 
abolition  of  slavery  during  the  war  of  1861-4)5.  The  ju- 
dicial fiinotions  exercised  under  the  act  were  vested  in  cer- 
tain U.  S.  officers  called  commissioners,  and  in  the  judges 
of  the  cironit  and  district  courts  and  of  the  superior  courts 
of  Territories.  Upon  the  escape  of  a  Oigitive  his  owner 
or  a  daly-authorised  agent  was  empowered  to  obtain  from 
either  of  these  officials  a  warrant  for  his  apprehension,  or  to 
make  the  arrest  without  process,  provided  that  were  pos- 
sible. After  the  arrest  the  slave  was  required  to  be  brought 
befor*  the  commissioner  or  oonrt,  in  order  that  the  claim 
of  the  alleged  owner  might  he  sammarily  determined. 
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Upon  th«  exhibition  of  satisflMtory  proof  of  the  ri|^tlM- 
neas  of  the  owner's  title  by  the  introdootion  of  taatimony 
or  of  depoiitiona  talcen  in  the  State  ttom  which  the  slaTO 
had  fled,  together  with  proof  by  aiBdarlt  of  the  slave's 
identity,  of  Sie  bot  that  ne  owed  serrioe  to  the  olalmant, 
and  that  he  had  eaoaped,  it  was  made  the  doty  of  the  Ja- 
dieial  offioer  before  whom  the  prooeeding  was  institnted  to 
delirer  to  the  owner  a  oertinoata  stating  the  substantial 
facts  which  had  appeared  npon  the  investigation,  and  au- 
thoriiittg  the  immediate  removal  of  the  fugitive  to  the 
State  firom  which  his  escape  had  been  made.  The  testi- 
mony of  the  slave  himself  was  declared  inadmissible.  The 
final  eertifioate  granted  was  made  eonclusive  of  the  right 
of  removal,  and  all  power  of  appeal  was  denied.  Any  at- 
tempt to  prevent  an  owner  or  his  agent  from  arresting  his 
slave,  or  to  resone  the  fugitive  after  being  taken  into  cus- 
tody, or  Uv  Tendering  of  any  assistance  to  a  slave  tn  mak- 
ing his  esouie,  or  the  concealment  and  protection  of  him 
with  knowledge  that  he  was  a  fngitive,  were  declared 
highly  peaal,  and  the  slaveholder  was  also  authorised  to 
bring  a  civil  action  for  damages.  AU  citisens  were  com- 
msoded  to  aid  the  proper  officers  in  the  execution  of  the 
law  and  in  overoommg  resistance  wherever  their  services 
might  be  desired. 

An  examination  of  these  various  provisions  will  disdose 
the  immense  power  with  whieh  slaveholders  were  entrusted. 
The  judicial  proceedings  were  made  entirdy  ex  parte;  ef- 
ficient safeguards  were  not  provided  to  prevent  the  com- 
mission of  peijury;  all  right  of  appeal  was  prohibited; 
and  eitisans  who  might  be  inclined  to  interfere  to  protect 
the  slave  from  injustice  and  violence  were  deterred  by  the 
imposition  of  heavy  penalties.  The  constitutionality  of 
this  law  was  sustained,  and  it  was  adjudged  enforceable 
under  like  circumstances  and  in  the  same  manner  as  had 
been  decided  with  reference  to  the  previous  law  of  179S. 
The  evils  arising  from  the  severity  of  the  fugitive  laws 
wrought  their  own  remedy,  and  the  excesses  committed 
under  them  were  undoubtedly  beneficial  in  the  end.  These 
awoke  the  North  to  a  clear  sense  of  the  enormity  of  slav- 
ery, and  were  ohiefly  instrumental  in  effeoting  that  change 
of  public  opinion  which  culminated  in  the  formation  of  the 
Republican  party  in  1856,  and  its  elevation  to  supremaoy 
in  the  national  government  in  1860.  The  civil  war  which 
followed  had  slavery  as  its  ultimate  cause,  and  achieved 
the  extinction  of  slavery  ss  its  leading  result  The  fugi- 
tive-slave laws,  flourishing  as  they  did  in  contravention  of 
the  (rivilisation  of  the  age,  must  ever  be  a  painful  reminis- 
cence in  the  nation's  past  history,  but  the  entire  destmotion 
of  slavery  ooald  never  have  been  accomplished  so  speedily 
had  not  their  severity  aroused  the  large  masses  of  the  peo- 
ple to  indignation  and  a  purpose  of  resistance. 

OnoRoc  Chasb.  KEnsBD  bt  T.  W.  Dwiobt. 
Fngve  [It.,  Sp.,  and  Lat.  Jvga;  Fr.  fugue;  Oer.  Fnge'], 
a  branch  or  species  of  musical  composition,  in  which  a  cer- 
tain theme  or  subject  (consisting  of  a  short  melodions 
phrase)  is  first  given  out  by  one  of  the  parts,  and  then 
taken  up  successively  by  the  other  parts,  elaborately  treated 
in  various  keys  and  with  various  harmonies,  with  the  view 
of  developing  its  beauty  or  interest  by  presenting  it  in  a 
diversity  of  aspects  and  relations.  "  The  designation  of 
/iyne,"  says  Albreohtsberger,  "  doubtless  originated  from 
one  part  apparently  flging  before  another,  while  the  pur- 
suing part,  or  answer,  imitates  the  intervals  of  the  first 
■nbjeet,  generally  precisely  on  the  fifth  above  or  fourth 
below,  or  OO'  the  octave  above  or  below."  Fugues  are 
written  for  two,  three,  four,  or  more  voices  or  parts,  each 
of  whieh  in  turn  takes  up  the  leading  theme,  and  after- 
wards continues  its  oourse  as  tributary  to  the  general  har- 
mony. Besides  the  timple  (i.  e.  a  fugue  with  only  one 
theme  or  sntject)  there  are  also  double  fugues,  with  two  or 
more  subjeots.  Fugues  are  also  distinguished  as  etriet  on 
free ;  fngues  in  double  oonntorpoint  of  the  octave,  tenth, 
or  twelfth,  eto. ;  and  others  in  which  the  motion  of  the 
theme  is  changed  into  the  rtMne  or  the  retrograde,  as  will 
be  hereafter  illustrated.  A  ekoral  fugue  is  one  in  the  course 
«f  which  a  plain  choral  song  or  chant  is  introduced  as  a 
new  element,  standing  out  in  bold  and  stately  form  amid 
the  interworking  of  the  other  parts,  and  giving  an  air  of 
grandeur  and  sublimity  to  the  whole  composition. 

The  principal  or  leading  theme  of  a  simple  fugue  is 
aalled  tne  "subject,"  or  "dux."  The  fugue  commences 
with  this,  either  in  the  bass  or  some  other  part,  at  the 
pleasure  of  the  composer.  The  subject  thus  given  out  by 
the  iMtding  part  is  taken  up  by  one  of  the  other  parts  and 
in  another  Key  (or  grade  of  the  scale),  usually  by  the 
dominant  in  answer  to  the  tonic,  or  by  the  tonic  in  answer 
to  tha'dominant.  This  is  called  the  "  answer."  Meanwhile 
the  first  part  proceeds  in  notes  forming  an  accompaniment 
to  tha  answer,  and  for  this  reason  it  is  called  eomea,  or  the 
eompanion.  See  this  illustrated  in  Ex.  1,  where  the  oomes 
is  given  in  aaall  notes: 
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The  eomes  may  also  be  so  eonatrneted  as  to  form  in  itself 
a  second  eubjeet,  to  be  worked  out  and  interwoven  with  the 
harmonic  web  of  the  fugue  in  like  maaner  with  tite  prin- 
eipal  inbjeet.  In  this  ease  the  composition  heoomes  • 
double  fugue,  having  two  leading  themes.  It  is  importont 
that  the  comes  should  not  be  written  in  notes  equivalent  in 
time  to  those  of  the  dux  or  subject,  but  with  shorter  or 
longer  notes,  or  with  a  different  style  of  movement,  in  order 
that  the  "  subject "  may  be  clearly  distinguishable  from  ite 
aocompaniment.  A  fugue  subject  also  should  have  suoh 
strongly  marked  features,  either  in  time,  rhythm,  or  melody, 
at  to  make  it  distinctly  reoognixable  whenever  it  recurs  m 
the  progress  of  the  fugue.  It  is  desirable  also  that  it  should 
be  capable  of  augmtHtalio»  and  dimituitiom — i.  c.  of  having 
ito  notes  extended  to  double  their  length  or  contmoted  to 
one-half.  If  the  fugue  is  to  oontain  a  ttretto  (or  compres- 
sion), the  first  notes  of  the  subject  should  be  so  chosen  at 
to  render  this  practicable  and  ea«y.  But  of  this,  and  of 
angmentation,  diminution,  eto.,  ftarther  notice  will  be  taken 
presently.  In  writing  a  proper  "  answer  "  to  the  theme  or 
subject,  certain  rules  were  prescribed  by  the  old  masters 
and  very  strictly  observed.  The  leading  rules  were  these : 
that  "  when  the  principal  snbjeot  oommencas  on  the  tonic 
(key-note),  and  ends  on  it  or  on  its  second  or  third  above, 
the  answer  is  usually  written  a  fifth  above  or  fourth  below 
(whioh  is  the  same  thing)  as  soon  as  the  first  snbjeot  is 
ended,  or  even  before  it  is  completed.  When  the  snlject 
moves  from  iU  principal  key  to  the  dominant,  the  answer 
wh\ah  follows  must  move  from  the  fifth  to  the  tonio,  and 
vice  vend.  When  the  subject  begins  and  ends  in  the  domi- 
nant, the  answer  must  iwgin  and  end  on  the  tonio."  To 
carry  out  these  rules,  however,  it  will  be  found  that  the 
answer  cannot  always  be  an  exact  imitation  of  the  snbjeot, 
but  will  require  a  change  of  one  or  two  of  ite  notes,  which 
will  thus  ditTer  in  progression  tnm  the  corresponding  notes 
of  the  snbjeot.  Hence,  a  progression  of  a  —coud  in  the 
subject  may  be  changed  into  a  tkird  in  the  answer,  a  fourth 
into  a  fifth,  a  seventh  into  an  oeteve,  and  vice  vent.  The 
following  instances  are  fk-om  Albreehtebergerand  Beethoven, 
and  the  mark  f  indicates  the  change : 
Ex.2. 


Subject 


Answer. 


Subteet 


Answer. 


BabJect. 


Antwar, 


Sattject 


Answer. 


(See  also  Ex.  1  at  the  mark  f-)  Though  the  observanoe 
of  these  rules  seems  indispensable  in  certain  oases,  yet  it 
is  evident  that  when  the  subject  or  theme  is  the  expression 
of  some  distinct  and  well-formed  musical  idea,  the  arbitrary 
ehange  of  one  or  more  of  its  intervals  must  seriously  impair 
ite  beauty,  and  produce  a  kind  of  antagonism  or  oontradis- 
tion  between  the  theme  and  iU  response.  For  this  reason 
modem  writers  are  far  less  stringent  than  the  ancient  mas- 
ters in  enforcing  the  rules  in  question,  believing  that  there 
are  other  ways  of  reaohing  the  end  propotad,  and  that  the 
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melody  of  the  thems  must  not  b«  digtiiibed  oxeept  under 
the  streu  of  great  neoexity. 

The  next  point  is  the  "  ezpoaitioD,"  or  first  entrance  of 
the  sereral  parts  of  the  fiigue.  This  is  very  muoh  at  the 
oomposer's  pleasure,  but  there  is  nevertholesa  a  certain 
discretion  to  be  exercised  in  determining  the  order  in  which 
the  parts  shall  enter.  Theorists  agree  in  this,  that  "the 
most  usual  and  beautiful  manner  of  introducing  the  parts 
of  a  fugue  is  to  let  them  succeed  each  other  in  their  nat- 
ural order,  aseending  or  descending,  although  other  intro- 
dnotions  are  permitted.     These  suooessions  should  occur 


alternately  on  the  tonic  and  dominant."    In  a  four-part 
fugue  the  natural  order  would  therefore  bo  thus  : 

Ascending.  Descending. 


Ex.& 


An  instanoe  of  the  entrance  of  parts  in  this  order,  asemrf- 
ing,  U  giren  in  the  next  example : 


Ex.4.  , 
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The  following  is  a  regular  detcending  entrance  of  the  parts 
Sop.  on  Tonic. 


Sx.5. 


AqKbk 


Tenor  on  Tonic. 


Bus  ou  Dominant. 


In  ease  this  natural  order  of  the  parts  is  not  observed,  it 
is  desirable  that  the  theme  should  be  answered  in  the  part 
contiguous  to  it,  or  most  resembling  it,  as  the  tenor  by  the 
bass  or  alto,  and  the  alto  by  the  soprano  or  tenor,  thus 
avoiding  the  harsh  effect  and  thinness  resulting  from  too 
great  distanoe  and  contrast  between  the  subject  and  the 
response.  For  this  reason  the  order  of  tenor,  bass,  soprano, 
ana  alto,  or  alto,  soprano,  baas,  and  tenor,  is  preferable  to 
the  mixed  succession  of  bass,  soprano,  tenor,  and  alto,  or 
soprano,  tenor,  bass,  and  alto,  etc.  When  the  subject  has 
been  taken  up  by  all  the  parts,  and  the  four  threads  of  the 
harmony  thns  prepared  for  further  progress,  the  ingenuity 
and  skill  of  the  composer  and  hia  power  of  invention  are 
called  into  action  for  the  interweaving  and  drawing  out  of 
the  web  in  new  forms  of  beauty,  graceful  excursions  into 
related  keya,  both  major  and  minor,  the  judicious  "reper- 
cussion "  or  ro-entranoe  of  the  leading  theme  in  the  various 
parts,  the  development  of  every  element  of  interest  in  it  by 
new  harmonic  embellishments,  contrasts  of  light  and  shade 
in  its  treatment,  imitations,  reveraions,  sequences,  and  oth- 
er artistic  devices,  till  the  whole  structure  grows  into  one 
consistent  form  of  beauty,  aymmetrioal  in  ita  several  parts 
^d  complete  in  the  unity  of  its  governing  idea. 

In  the  progress  of  the  work,  the  first  transition,  or  change 
of  key,  is  nanally  by  modulation  into  the  scale  of  the  domi- 
nant. The  other  related  keya — viz.  the  relative  minor,  sub- 
dominant,  supertonic,  and  mediant  in  major  fugues,  and 
the  relative  m^jor,  subdominant,  aubmediant,  and  subtonic 
in  minor  ones — are  those  which  come  next  in  order,  and  are 


Sul^ect. 


Angmented. 


used  by  the  eomposer  when  and  where  hia  course  of  thought 
may  require  them.  In  modern  fugues  modulations  into 
Tarious  other  keys  are  often  made  with  fine  effect,  as  from 
C  m^Jor  to  C  minor,  At>,  Bb,  Eb>  ^  minor,  A  major,  and 
even  into  Sb  and  other  remote  scales.  Great  jndgment, 
however,  is  necessary  in  the  use  of  all  extraneous  keys  in 
reference  to  the  time  allotted  them,  lest  the  original  key 
of  the  fugue  should  be  forgotten  or  rendered  doubtful,  aid 
its  relations  to  the  transient  keys  be  so  disturbed  as  to  im- 
pair the  nnity  and  final  effect  of  the  whole  compoaition. 
As  a  mere  continuous  repetition  of  the  original  theme  in 
various  keys  and  parts  would  soon  become  monotonous 
and  wearisome,  a  skilful  fugue-writer  always  avoids  this 
by  the  use  of  digressions  and  other  devices,  such  ss  the 
augmentation  or  diminution  of  the  theme,  donble-connter- 
pointa,  imitations,  both  simple  and  canonical,  the  temporary 
abandonment  of  the  theme,  and  a  resuming  of  it  only  after 
hinting  at  it  (as  it  were),  and  making  several  trials  to  grasp 
it.  The  stretto  and  the  organ-point  also  are  important  ele- 
ments of  interest,  the  latter,  in  particular,  being  often  among 
the  grandest  features  of  a  well-wrought  fugue. 

On  several  of  these  points  it  may  be  expedient  to  append 
a  brief  explanation.  The  "  augmentation  "  of  a  theme  or 
subject  is  (as  already  said)  the  extension  of  its  notes  to 
double  their  original  length,  as  of  quavers  into  crotchets, 
crotchets  into  minims,  and  minims  into  scmibreves.  "  Dimi- 
nution," on  the  contrary,  is  the  contraction  of  the  notes  into 
half  their  original  length,  as  of  aemibreTM  into  minims, 
minims  into  crotchets,  etc.     (See  Ex.  6.) 

Diminished. 


"  Imitation,"  as  occurring  in  the  progress  of  a  fngne,  is  a 
repetition  of  a  short  fragment  of  melody  on  different  grades 
of  the  aoale,  and  by  the  same  part  or  various  parts  in  auc- 
oeasion.  A  fugue-aubject  may  be  so  ingeniously  formed  as 
to  contain  one  or  two  such  melodious  groupings  of  notes  as 


may  thus  be  separately  treated  by  way  of  digreaaion  or  epi- 
sode. In  imitation  great  exactness  is  not  always  required, 
a  strong  general  resemblance  being  sufficient  in  this  species 
'of  ornament.  In  the  following  theme  each  bar  contains 
material  for  imitation : 


Ex.7. 


But  we  select  the  group  of  seren  notes  at  a  for  illnstration  In  Ex.  8 : 

0. 
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Here  the  group  a is  imiUited  in  the  bau  at  i,  in  the 

sopnoo  at  e,  in  the  base  again  at  d,  in  the  alto  at  t,  in  the 
sopnjio  at/,  and  in  the  alto  again  at  g,  the  whole  farming 
an  oatgrawth  and  playful  reinforoement  of  a  single  idea 
or  miuical  thought.  "  Reversion  "  is,  an  it  were,  the  turn- 
ing of  the  subject  upnde  doum,  so  that  the  ascending  notes 
now  deeamd,  and  Uie  desoending  notes  asoend,  as  In  this 
example: 
Ex.  9.  Solject. 


Such  rerersions  may  be  effected  on  other  intervals  or  grades 
of  the  scale  besides  that  of  the  original  subjeot,  thereby 
carrying  the  harmony  also  into  other  keys,  and  producing 
anexpected  variety,  thus : 
Ex.  10.         No.  i.— On  the  M  above.  


Of  these  four  reversions,  however,  two  only — ^rii.  the  2d 
and  the  3d — are  in  exact  oorrespondenoe  with  the  original 


in  respect  to  the  suocession  of  «\oU  tones  and  temitona. 
These  two  are  therefore  called  ttriet  reversions.  The  others 
— Tix.  the  Ist  and  4th — are  free,  or  less  exact  in  their  re- 
semblance to  the  pattern.  The  reader  may  compare  the 
places  of  the  semitones  as  indicated  by  the  mark  vwx.  "  Re- 
trograde "  motion  is  another  of  the  curious  methods  resorted 
to  by  the  old  fugue-writers  to  prodnoe  variety,  and  present 
their  themes  in  every  possible  form,  even  including  dis- 
tortion. Retrogression  does  not  consist  in  any  change  of 
the  notes  themselves,  but  in  reading  the  lobjeot  (or  a  por- 
tion of  it)  baekaard,  as  at  fr  in  the  example : 

Ex.  11.         a.— Direct  motion. 


Ex.  12. 


No.  I. — Descending, 


Ko.  8. — Descending. 


This  may  also  be  used  as  a  eontinuons  phrase  or  period, 
the  latter  strain  answering  the  former,  or  vies  vend.  Imi- 
tations of  this  sort  may,  like  the  prrceding  "  reversions," 
be  used  in  various  keys,  and  also  on  various  grades  of  the 
scale,  without  change  of  key.  "  Sequences  "  are  of  frequent 
use  in  fugues,  and,  aside  from  their  own  peculiar  and  often 
beautiful  effects,  are  better  fitted  than  any  other  device  to 
give  force  to  a  musical  thought  by  clear  and  pleasing  ite- 
ration. A  sequence  is  simply  a  series  or  chain  of  notes 
formed  by  the  repetition  (any  number  of  times)  of  a  musical 
group  or  melodious  Ogare,  with  accompanying  harmony,  the 
whole  rising  or  falling  by  regular  steps  of  the  scale.  The 
sequence  is  usually  founded  on  a  succession  of  thirds  and 
sixths  (or  of  chords  of  the  seventh)  in  equal  motion,  and 
may  be  either  diatonic  or  chromatic.  Illnstrations  of  both 
are  seen  in  the  next  example : 


etc 


etc 


etc 


■rrrrK—^Ut^ 


Mo.  4.— Descending. 


Another  means  of  relieving  the  monotony  occasioned  by 
the  continual  repetition  of  the  theme  is  the  use  of  t'tirer- 
nediate  or  intervening  subjects — ^i.  e.  new  lines  of  thought 
suggested  by  the  prineipsil  subject,  or  calculated  to  set  it 
off  by  contrast.  Such  digressions  are  often  rich  in  form 
and  ornamentation,  and  may  be  so  contrived  as  to  convey 
hint*  of  the  fugal  theme  in  various  keys  and  relations,  thus 
creating  a  new  interest  in  it  and  a  longing  for  its  reonrrenoe. 


Ex.13. 


No.1. 


Alto. 


The  "stretto  "  generally  oooun  near  the  end  of  the  fngne, 
though  many  long  fugues  have  more  than  one  stretto.  It 
is  formed  by  the  principal  subject  commencing  as  at  the 
beginning,  and  the  other  parts  taking  it  up  in  suocession 
at  the  shortest  practicable  distance,  as  of  one  or  two  bars, 
or  even  less.  The  following  strettos  from  Albreohtsberger 
will  furnish  sufficient  illustration  on  this  point: 


Soprano. 


Ko.2. 


Alto. 


Sopranc 
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Ko.8. 


Alto. 


Bopnno. 


The  "organ-point,"  one  of  the  grandest  features  of  the 
fugue,  la  "  a  seriea  of  harmonio  oombinations  (chiefly  oon- 
Eisting  of  suspensions)  formed  over  one  long-sustained  bass- 
note."  {Beethoeen.)  Being,  as  it  were,  the  enlminating  point 
or  olimaz  of  a  long  preceding  train  of  harmony,  the  prin- 
cipal organ-point  has  its  place  near  the  end  of  the  fugue, 
with  the  dominant  for  its  bass.  After  this  generally  fol- 
lows a  stietto,  and  frequently  another  organ-point,  founded 


Ex.  14. 


VoA. 


ete. 


on  the  tonio,  to  extend  and  embellish  the  Dnal  eadenea. 
The  organ-point  flimishes  room  for  an  almost  unlimited 
display  of  noh  and  varied  oombinations,  the  unity  of  whieh 
is  nerertheless  always  peroeptible,  through  the  restraining 
effect  of  the  goreming  bass-note.  Specimens  of  organ- 
points,  both  diatonic  and  ehromatio,  are  giT«n  in  the  ex- 
ample following : 


WimAaL 


Pad. 


A  full  and  accurate  knowledge  of  the  peculiarities  of  this 
species  of  oomposition  is  best  acquired  by  the  study  and 
careful  analysis  of  the  masterly  fugues  of  Marpurg,  Bach, 
Handel,  Albreehtsberger,  Cherubini,  and  other  profound 
writers  of  this  sohooL  Williait  Staohtow. 

Fal'co,  or  Foalqnea  (anglicised  Fnlk)  of  Neailiy, 
one  of  the  greatest  pulpit-orators  of  the  Middle  Ages,  and 
the  chief  preacher  of  the  fifth  crusade,  flourished  in  the 
second  half  of  the  twelfth  century.  In  the  Brst  years  of 
his  priestly  office  he  led  n  life  of  miserable  slackness,  if  not 
of  gross  rice,  but  in  seeking  to  supplement  his  imperfect 
ministerial  education  by  attending  the  lectures  of  Peter  the 
Chanter,  a  theologian  distinguished  for  his  piety,  Fuleo's 
heart  was  touched,  and  he  tried  to  atone  for  his  past  life 
by  the  severest  asceticism.  In  a  coarse  cowl  and  girt  with 
leather  he  journeyed  as  a  preacher  of  repentance,  and  fear- 
lessly condemned  the  yioes  of  learned  and  unlearned,  high 
and  low.  His  words  wrought  such  compunction  that  peo- 
ple scourged  themselves,  threw  themselves  on  the  ground, 
confessed  their  sins,  and  declared  themselves  ready  to  re- 
form their  lives  and  redress  the  wrongs  they  had  done. 
"Many,"  says  Jacob  of  Vitry,  "inflamed  with  the  fire  of 
love  and  incited  by  his  example,  began  to  teach  and  to 
preach,  and  to  lead  not  a  few  to  repentance."  Such  a  man 
was  eminently  qualified  to  advancetneinterestofthecmsade 
movement  which  was  just  then  being  preached  by  Pope 
Innocent  III.  Peter  the  Chanter  had  been  looked  to  as 
the  great  preacher  of  the  fifth  crusade,  but  his  sudden  death 
at  the  very  inauguration  of  the  movement  led  Innocent  to 
select  Fulco,  and  he  was  asked  not  only  to  preach  repent- 
ance, but  to  request  men  to  give  proof  of  penitence  by 
hastening  to  the  land  of  promise.  Fnleo  promptly  com- 
plied with  the  papal  commission,  and  of  all  "  orators  who 
blew  the  saered  tmmpet"  he  was  the  most  snooessful.  He 
did  not,  however,  live  to  see  the  results  of  the  crusade.  He 
died  of  fever  at  Kenilly  while  the  cmsaders  were  still  at 
Venice,  in  1201.  (See  ViLLCHaRDOviii,  Hitloirt  d*  la  Con- 


quilt  d»  ConttmUint^U  (trans,  by  T.  Smith,  London,  1829, 
8ro) ;  MiLVAH,  Hitt.  Latin  CKrintianitg,  bk.  ix.  oh.  vii. ; 
Cox,  Tht  Onuada  (New  York,  1874).)     Ja».  H.  Worhah. 

Fnl'da,  town  of  Qermany,  in  the  electorate  of  Hesse- 
Cassel,  on  the  Fulda.  Its  cathedral,  built  in  the  style  of 
St,  Peter's  church  in  Rome,  is  a  beautiful  and  interesting 
building.     Pop.  8339. 

Fol'ford  (Rt  Rev.  Francis),  D.  D.,  b,  at  Sidmouth, 
England,  in  1803 ;  was  educated  at  Exeter  College,  Oxford, 
where  in  1825  he  received  a  fellowship.  Ho  afterwards 
held  prominent  positions  in  the  Church  of  England,  and 
in  1850  became  lord  bishop  of  Montreal  and  metropolitan 
of  Canada.  D.  at  Montreal  Sept.  8,  1868.  He  was  an 
eloquent  preacher,  and  published  Serviotu,  Prognn  of  tkt 
Reformation^  etc. 

Fnlgen'tias  (Fabics  Claudiits  OoRoiAirni),  SA.nrr, 
bishop  of  Ruspe  in  Numidia,  "  the  Augustine  of  the  sixth 
century,"  b.  at  Telepte  in  Africa  468  A.  D.,  was  intended 
for  civil  life,  but  beoamo  disgusted  with  the  world  and 
retired  to  a  monastery  at  Byiaeena,  and  later  lived  at 
Sioea.  About  500  he  visited  Rome.  On  his  return  to 
Africa  he  founded  a  monastery,  and  became  greatly  distin- 
guished for  learning  and  devotion.  In  504  he  was  made 
bishop  of  Ruspe,  and  now  became  one  of  the  ablest  apolo- 
gists of  Catholic  Christianity.  The  Arian  Vandals  pre- 
dominating, he  got  fretjuently  into  difiicnlty,  and  was 
twice  banished  to  Sardinia.  In  523  a  favorable  change  in 
the  government  brought  about  a  recall  of  Fulgentius  and 
all  other  expelled  bishops,  and  thenceforward  he  enjoyed 
the  possession  of  his  see  till  a.  d.  53.3,  when  be  died.  He 
was  renowned  for  piety,  learning,  and  every  virtue.  He  is 
commemorated  in  the  Chnreh  of  Rome  on  Jan.  1.  His 
writings  are  mostly  against  Arianism  and  Pelagianinn. 
His  most  important  work  is  De  reritate  prxiietimationit  et 
gratia  Dei,  airected  against  the  Felagianism  of  Fmstus  of 
Rheginm.    Fulgentius  explained  "£c  system  of  Augus- 


^tgrtee*" 
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tiae  witk  eonsistanoj,  bat  oknftilly  avoided  the  harah 
poioti  of  the  Predestinarian  Tiew."  (NsAifDnt,  Ch.  Hirt. 
tLtS9;  of.  HAaa.iBACa, ffitt.  Doetr.,  {  114.)  Teteren  Tn\- 
gentiiu  held  in  thi(  very  work  that  all  unbaptiied  ehildren, 
erea  saeh  a«  die  in  the  womb,  are  eonait^ned  to  damnation. 
WioaiRa,  DanUUwtji  du  Stmiptlagianimiu  (Hamburg, 
1U3),  ii.  35C.  BditioDi  of  hit  writings:  Bftle,  1556,  1560, 
1587;  Antwerp,  1574;  Cologne,  1618;  Lyons,  1633,  1652. 
1671;  belt,  that  of  Paria,  1684,  4to;  Venice,  1742,  fol.,  and 
in  MnnB,  Patrotogia  Latimn,  t.  Izt.     Jamu  H.  Vorvan. 

Falgeatias  (Fabids  pLAiraADBg),  a  Latin  grammarian 
of  whoae  life  nothing  certain  is  linawn.  He  ia  auppoaed, 
from  hii  writings,  to  hare  been  iwm  or  to  hare  lired  in 
Africa  about  the  beginning  of  the  aixth  oentuiy  A.  D. 
Under  hia  name  three  worka  hare  come  down  to  aa,  which, 
though  written  in  a  slorenl;  and  diffuse  style  and  full  of 
inacearacie*,  still  hare  a  ralne  in  preserving  certain  de- 
tails elsewhere  omitted.  The  first  of  these  works  is  entitled 
MgUulogiem  or  ttglkologiamm  libri  III.,  of  oonsiderable 
servioa  in  the  study  of  aooient  mythology,  but  full  of 
strangv  explanations.  The  second  is  Expoaitio  Sermonum 
Amli^uormm,  or,  more  oorreetly,  De  abttrmit  Sermonibut, 
a  brief  list  of  rare  or  obsolete  expressions,  with  explana- 
tieni^  most  of  which  hare  no  value.  The  third  is  Be  Ex- 
fonHomeVirjitiaiut  Coniiaailut  (contents,  subject-matter), 
or  0»  alltgorim  librorum  Virgilii,  an  allegorical  explana- 
tioB  of  Virgil's  jEneid,  as  roprosenting  human  life.  Fulgen- 
tius  appears  further,  from  some  expressions,  to  have  been 
a  Christian,  and  is  sometimes  confounded  with  Fulgen- 
tias,  biahop  of  Ruspe,  whose  theological  writings  are  ex- 
taat.  (See  aeeount  of  him  in  preceding  article.)  Another 
work  has  eone  down  to  us  in  part  which  is  ascribed  by 
Teoffel  (in  his  Hit.  Rom.  Lit.)  to  this  Fulgentius,  though 
the  name  of  the  author  is  given  as  Fabiub  Claudius  Oor- 
DiAxva  FuLSSHTius,  and  he  is  generally  considered  to  be 
distiaot  from  the  grammarian  and  the  biahop.  The  title 
of  tha  work  was  Liber  voluminum  xxiii.  de  mtatibue  mundi 
el  komtHie,  in  aa  many  books  as  the  letters  of  the  alphabet, 
with  tha  trivial  intent,  apparently,  of  enabling  him  to 
omit  in  each  book  one  letter.  Of  the  23,  only  14  have 
been  preserved;  edited  by  J.  Hommey,  Paris,  1696.  The 
works  of  the  grammarian  Fulgentius  are  best  edited  in  the 
Atetarm  Mgthograpki  Latini,  by  van  Staveren,  Ley  den, 
1742.  (See  Fulfenlitu  de  abetriuli  Sermonibue,  by  Dr.  L. 
LaaacH,  Bonn,  1844;  LiXK,  Der  Mutkolog.  Fulgeniitu, 
WBrxburg,  1867;  JuaoaAn,  in  SitecUe  AeU  Soc.  Pkilol. 
Lip*.,  voL  L,  Leipsie,  1870.)  H.  Dkislib. 

FBrgniitea  [Lat  /uIgur,  "lightning  "],  tubes  of  rltri- 
fed  sand  fonnd  ia  saadbinks  and  sandy  soils.     They  are 

grodnced  by  the  Intense  heat  of  eleetrioal  discharges,  which 
ises  the  sand  together.     (See  Silica.) 
Fnl'haiB}  a  western  suburban  parish  of  London,  in 
Hiddleaex,  on  the  Thames  opposite  Putney,  and  in  the 
Kensington  distriet.     It  contains  an  old  palaoe  of  the 
biahopfl  of  Loadoa.     Pop.  23,378. 

Fnllierson,  post-tp.  of  Scott  co.,  Va.    Pop.  1576. 

Fnllt  ia  mnsic,  complete,  entire,  usually  implying  loud- 
ness. "  Fnll,"  in  church  music,  denotes  those  movements 
or  pieees  which  are  to  be  sung  by  all  the  voices  in  chorus, 
as  contradistinguished  from  solos,  duets,  trios,  or  verse  pas- 
sages. Full  orga»  is  the  load  or  great  organ,  with  all  or 
nearly  all  of  its  stops  in  use.  Full  ewelt  is  the  same  in 
leferenee  to  the  "  swell "  of  aa  orgaa.  Full  Aamiony  is  that 
in  which  all  the  parta  are  complete,  without  omission  of  in- 
tervals ;  this  requires  four  parts  at  the  least.  Full  score  is 
a  copy  of  a  oomposition  with  all  its  parts  entire. 

William  SrAtrxTOH. 

Falter  (Akdrew),  b.  at  Wicken,  Cambridgeshire,  Eng- 
land, Feb.  6, 1754 ;  became  the  Baptiat  paator  of  Soham 
in  1776,  and  ia  1782  removed  to  Kettering;  bore  a  promi- 
aeot  part  in  the  propagation  of  Calvinistio  doctrines  of  a 
less  extreme  type  than  generally  prevailed  at  that  time  in 
his  denomination,  and  was  one  of  the  leaders  in  the  revival 
of  the  foreign  mission- work  among  the  English  Protestants. 
Author  of  Tke  Ooepel  Worthy  of  all  Acceptation,  1784;  Dia- 
iaguee  amd  Lettert,  1806 ;  Calvinietic  and  Socinian  Sgttenu 
Compared,  1793;  Tke  Ootpel  iu  own  Witnat,  1800;  and 
of  many  other  treatises.  Hia  complete  Worki  (S  vols., 
1824)  have  been  often  reprinted.  D.  at  Kettering,  North 
Haols,  May  7, 1815.  Fuller's  writings  are  all  characterised 
by  intense  devotion  to  "  evangelical "  Christianity,  by  rig- 
orous oommon  sense,  and  by  a  subtle  insight  into  men  and 
things.  He  has  been  styled  "  the  Franklin  of  theology." 
An  edition  of  his  works  in  3  vols.  8vo  is  pablished  by  the 
American  Bible  and  Publication  Society. 

Fuller  (Arthcr  Buckhi^ster),  b.  at  Cambridgeport, 
Mass.,  Aug.  10, 1822,  waa  a  brother  of  the  celebrated  Bfar- 

faret  Fuller  ( Marchioness  d'Oaaoli ) ;  graduated  at  Harvard 
'nirenity  1843 ;  studied  theology  at  Cambridge  Divinity 


School,  and  removed  to  Illinoia  aa  teacher  and  preacher; 
was  pastor  of  a  Unitarian  ebnrob  in  Manchester,  N.  H., 
1848-63;  in  Boston,  1853-69,  and  then  settled  at  Water- 
town  aa  a  pastor.  At  an  early  period  of  the  civil  war  he 
volunteered  his  services,  and  was  appointed  chaplain  of 
the  16th  Mass.  Vols.  He  exerted  a  truly  wondernil  inSa- 
enee  among  the  men,  by  whom  he  was  greatly  loved,  not 
only  for  his  kindness  and  care,  but  for  hia  patriotism  and 
fearlessness.  At  Fredericksburg  he  aoaompanied  a  few 
companies  of  his  regiment  aeross  the  Rappahannock  ander 
a  deadly  Bre,  when  he  was  killed  by  a  snarpshooter  Deo. 
II,  1862.  Ho  was  the  editor  of  his  sister's  works,  and  waa 
the  author  of  sereral  published  discourses. 

Fuller  (Jobr  W.),  b.  at  Cambridge,  England,  July, 
1827,  came  in  1833  to  the  U.  S.  with  his  father,  a  Baptist 

Sreacher ;  waa  a  t>ookseller  in  Utica,  N.  T.,  and  Cleveland, 
. ;  became  colonel  of  the  27th  Ohio  Volunteers  1861 ; 
served  (1861-65)  with  distinetion  in  the  Westeni  armies; 
became  a  brigadier-gaoeral  of  volunteen  1864,  and  a  di- 
vision commander  in  the  17th  corps ;  brevet  m^jor-geneml 
of  volunteers  1865. 

Fuller  (Maroarbt).    See  Ossoli. 

Fniler  (Richard),  D.  D.,  b.  at  Beaufort,  S.  C,  Apr.  28, 
1804;  graduated  at  Harvard  in  1824;  became  a  lawyer 
when  twenty  years  old,  and  at  once  attained  great  repnta- 
tion  and  auccess.  After  recovery  from  a  aerere  illneaa  hp 
united  with  the  Protestant  Episcopal  Church,  but  in  1833 
entered  the  Baptiat  ministry  at  Beaufort.  Since  1847  h« 
has  been  paator  of  the  Seventh  Baptiat  chnreh,  Baltimore, 
Md.,  and  is  regarded  as  one  of  the  ablest  and  most  eloquent 
preachers  of  hia  denomination.  A  uthor  of  Zeffert  oh  tke  Ro- 
man Chancery  (1840,  addressed  to  Biahop  England);  Cor- 
reepondenee  on  Domeetie  Slavery  (1846,  addressed  to  Dr. 
Wayland);  a  treatise  on  Bapliem  and  Communion  (1849), 
volumes  of  sermons,  etc. ;  and  was  one  of  the  editors  of  the 
Pealmiet,  a  hymn-book. 

Fnlier  (Richard  Frederic),  brother  of  A.  B.  Fuller,  b. 
at  Cambridge,  Mass.,  May  15,  1R21;  graduated  at  Har- 
vard 1844;  became  a  lawyer  of  Wayland,  Mass.,  where  he 
d.  May  30,  1869.  Author  of  Yieiout  in  Verte,  and  a  Life 
of  A.  B.  Fnlier,  1864. 

Fniler  (TBOicAg),  D.  D.,  b.  at  Aldwinkle,  North  Hants, 
England,  June,  1608  ;  graduated  at  Queen's  College,  Cam- 
bridge, with  the  highest  honors;  became  a  master  in  1628, 
fellow  of  Sidney-Sussex  and  prebendary  of  Sarum  16.^1 ; 
waa  a  member  of  the  convocation  1640 ;  waa  made  chaplain 
to  Charles  IL  in  1660.  Through  the  civil  war  he  was  chap- 
lain in  the  king'a  army.  Author  of  Darid*»  Hainout  Sinne 
(a  poem,  1631);  Hiilory  of  the  Holy  War  (1639);  Good 
ThougkU  in  Bad  Timet  ( 1 645  ;  2d  "  century  "  of  the  same, 
1646);  Good  Thougkltin  Worte  Timet  (1646);  Mixed  Con- 
temptatiom  in  Belter  Timet  (1660);  Pitgah-tigkl  of  Pala- 
tine (1650);  Holy  and  Profane  Stale  (1642);  Chnrck  Hi*- 
tory  of  Britain  (1655),  and  Worthiet  of  England  (1662); 
and  a  few  less  important  worka.  His  writings  are  remark- 
able for  qnaintness  of  style,  for  wit,  sagacity,  learning,  and 
moral  elevation  ;  and  the  Good  Thoughtt,  Wortkiet,  Church 
Hittory,  and  Holy  and  Profane  Stale  are  English  classics, 
D.  Aug.  15,  1661. 

Fuller  (Timotht),  b.  at  Chilmark,  Mass.,  July  11, 1778 ; 
graduated  at  Harvard  in  1801 ;  atudied  law  with  Levi  Lin- 
coln, and  entered  upon  aaccessful  practice  in  Boston  ;  was 
a  prominent  Democratic  orator;  State  senator  1813-16; 
waa  in  Congress  1817-25  ;  Speaker  of  the  House  in  Massa- 
chusetts 1825,  and  one  of  the  governor's  council  in  1828; 
wa«  the  father  of  Margaret,  Arthur  B.,  and  R.  F.  Fuller, 
and  published  several  orations,  speeches,  etc.  D.  at  Qroton, 
Mass.,  Oct.  1,  1835. 

Fnl'Ier's  Earth*  a  greenish-white  oolitic  clay,  chiefiy 
found  in  Bedfordshire,  Kent,  and  Surrey  in  England,  and 
at  many  points  on  the  Continent.  From  one-fourth  to  one- 
llfth  of  the  mass  is  alumina,  the  rest  chie&y  silica  and  water, 
with  some  lime  and  other  ingredients.  It  was  formerly 
Bach  used  by  oloth-dressers  for  cleansing  the  oil  from 
woollen  fabrics.  Though  in  part  superseded  by  soap,  it  is 
still  used  to  a  oonsiderable  extent  by  European  manufao- 
tnren  beeause  it  is  much  cheaper  than  soap,  and  if  of  good 
quality  is  scarcely  less  effective.  Cimolian  earth  and  vari- 
ous argillaceous  substances  share  this  detergent  property. 

Fallersrille,  a  village  of  Fowler  tp.,  St.  Lawrence  co., 
N.  T.,  was  once  the  seat  of  iron-works,  etc.     Pop.  149. 

Fnllerton  (Williav),  A.  M.,  an  eminent  lawyer  and 
jurist,  was  b.  at  Wawayanda  (then  a  part  of  Minisink), 
Orange  co.,  N.  T.,  May  1, 1818;  graduated  at  Union  Col- 
lege, Schenectady,  IT.  T.,  in  1838;  became  a  snocesaful 
lawyer,  and  waa  for  aome  time  partner  of  Hon.  Charlea 
O'Conor ;  was  appointed  one  of  the  Jndgea  of  the  supreme 
court  of  New  York  in  1867,  and  elected  without  opposition 
to  flll  a  raeaacy,  aod  held  the  office  antil  1868,  whan  he 
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raturned  to  legal  pnotloe  in  New  York  City,  where  he  now 
bolda  a  prominent  plaee  in  hii  profenion. 

Fal'iing)  an  operation  by  whioh  fabrics  made  of  carded 
wool  are  abmnk,  thickened,  and  partially  felted.  The 
woren  gooda  are  scoured  and  iMiled  (to  r«moTe  knots  and 
lamps),  then  soaped  very  thoroaghly,  and  finally  either 
beaten  in  the  falling-stocks  or  passed  throngh  great  rollers. 
This  operation  is  much  like  the  preTions  scouring,  except 
that  (bller's  earth,  hog'a  dung,  and  urine  are  used  in  the 
leouring,  while  aoap  and  hot  steam  are  used  in  the  foiling 
proper.  The  fulling  process  lasts  from  48  to  66  hours. 
When  complete,  the  threads  of  the  cloth  are  scarcely  per- 
ceptible, tne  tendency  to  unravel  is  overoome,  and  the 
cloth  ahrinka  often  nearly  one-fourth  in  length,  and  some- 
times about  one-half  in  breadth.  The  shrinkage  is  much 
less  when  dyed  wool  has  been  uaed. 

Fnll  Power.  In  diplomacy  this  name  is  given  to  a 
document  emanating  from  a  regular  government,  and  cer- 
tifying that  a  diplomatic  agent  is  anthoriied  to  conclude  a 
treaty  or  other  diplomatic  arrangement  with  another  gor- 
emment.  It  aometimes  forms  a  part  of  a  letter  of  cre- 
dence, but  usually  ia  a  aeparate  paper.  The  letter  of  cre- 
dence is  the  introduction  of  the  diplomat  to  the  govern- 
ment to  which  he  is  sent.  The  "full  power,"  whioh  ia  to 
be  exhibited,  but  not  handed  over,  shows  what  he  is  em- 
powered to  do.  An  important  question  has  long  been  agi- 
tated, whether,  if  the  agent  makes  a  treaty  or  convention 
in  accordance  with  his  full  power,  he  binds  hia  principal 
conclusively.  (For  a  discussion  of  this  point  we  refer  to 
Wheato:('b  Elementt,  part  iii.,  ^  256-263,  and  to  what  Is 
said  in  the  article  IxtbrnatioVal  Law,  Part  I.,  under 
treaties  of  peace.)  T.  D.  Wooucr. 

Fnl'mar,  a  name  given  to  several  sea-birda  of  the  genua 
Fulmanu,  web-footed  birds  that  feed  upon  fish,  dead 
whales,  cirripeda,  mollusks,  etc.  The  bc«t  known  is  the 
Fulmarut  glacialii,  fulmar  or  fulmar  petrel  of  the  North 
Atlantic.  This  bird  is  much  sought  for  by  the  fowlers  upon 
the  cliffs  of  St  Hilda,  who  gather  its  eggs  (which  are  hignly 
prised),  its  feathers  and  down,  and  the  fish-oil  in  its  atomaoh, 
whioh  is  commercially  valuable.  Another  apeoiea  is  the  Ful- 
mariu  gigantcnt  of  the  Pacific,  a  bird  aa  large  as  a  goose. 
The  genus  has  been  made,  by  the  late  George  R.  Oray,  to 
include  thirty-six  species,  under  eleven  aeotions,  some  of 
which  other  authors  recognise  as  diatinct  genera. 

Fni'ininateSi  The  fulminatea  arc  aalts  of  fulminio 
■old.  Fulminio  acid  ia  not  known  in  the  free  state.  Its 
probable  formula  is  CjNjTIiOj.  It  forma  salts  with  a  great 
number  of  bases,  but  only  a  few  of  them  are  of  importance. 

FalminaUiig  Mercury,  Merenrie  FnlminaUf  Fnlminate  eU 
Mercuri,  /Ciiallquaclf  liber. — -Fulminating  mercury  haa  the 
composition  indicated  by  the  empirical  formula  Hg"0|N's 
0].  It  is  best  prepared  by  the  action  of  a  strongly  acid 
solution  of  mercury  nitrate  upon  alcohol.  Dissolve  I  part 
of  meroury  in  12  parts  of  nitric  acid  (sp.  gr.  I.S);  pour 
this  solution  into  11  parts  of  alcohol  of  85  to  88  per  cent. ; 
place  the  vessel  containing  the  mixture  over  a  water-bath 
until  the  solution  becomes  turbid,  darkens  in  color,  and 
begins  to  show  signs  of  ebullition,  giving  olT  dense  white 
fumes ;  remove  it  from  the  bath,  and  the  action  will  oon- 
tinue  with  vigorous  oGTerveacenne  and  abundant  evolution 
of  heavy  white  ethereal  fumes.  The  solution  should  not 
fill  more  than  one-third  of  the  vessel,  in  order  to  avoid 
boiling  over.  The  reaction  ahould  be  allowed  to  oontinue 
until  heavy  white  fumes  are  no  longer  given  olf,  and  the 
solution  beoomea  clear  or  nearly  clear.  Fill  up  with  cold 
water,  and  on  standing  a  short  time  the  fulminate  will  set- 
tle to  the  bottom  of  the  vessel.  Wash  by  dacantationor 
upon  a  filter.  If  during  the  reastion  red  fumes  are  given 
on,  cold  alcohol  must  be  added  in  small  quantities.  The 
operation  should  be  conducted  at  a  distance  from  a  flame 
or  fire,  as  the  fumes  evolved  are  very  inflammable.  Thus 
produced,  fulminating  mercury  is  a  brownish-white  srys- 
talline  powder.  It  can  be  recrystallised  from  boiling  water 
in  white  silky  needles.  Theoretically,  there  ahould  be  ob- 
tained from  1  part  of  mercury  1,42  parts  of  fulminate,  but 
in  practice  no  more  than  1.18  to  1.24  can  be  produced. 
Some  of  the  meroury  remaina  in  the  solution,  and  some 
escapes  with  the  vapors.  The  vapors  given  off  are  very 
oomplex,  containing,  besides  mercury,  a  large  quantity  of 
nitrous  ether  (sweet  apirita  of  nitre),  nitrogen  and  oxides 
of  nitrogen,  carbonic  acid,  acetic  acid,  formic  acid,  acetic 
ether,  formic  ether,  aldehyde,  etc.  Fulminating  mercury 
ia  only  very  alighUy  soluble  in  cold  water,  but  more  solu- 
ble in  boiling  water.     It  is  dissolved  by  ammonia. 

Fulminating  meroury  is  highly  explosive,  and  its  ex- 
ploaion  ia  eaaily  brought  about.  Ita  explosive  action  is  so 
andden  that  it  may  be  aaid  to  detonate.  It  explodes  when 
heated  to  186°  C.  or  if  exposed  to  a  strong  blow.  If  be- 
tween iron  and  iron,  a  moderate  blow  suffices,  but  if  on 
wood,  or  between  wood  and  copper,  the  explosion  is  ao- 


eomplished  with  difficulty.  It  is  fired  by  contact  with 
strong  nitric  or  sulphuric  acid  (if  perfectly  dry),  and  by  a 
apark  from  flint  and  steel  or  by  the  electric  spark.  It  is 
also  very  sensitive  to  friction.  If  wet  with  water  it  will 
not  explode,  and  may  be  handled  with  safety.  Its  explo- 
sive force  ia  somewhat  greater  than  that  of  gunpowder,  but 
ita  explosion  is  so  much  more  rapid  that  ita  exploaive  effect 
ia  very  different ;  for,  while  it  la  more  violent  than  gun- 
powder, ita  sphere  of  action  is  of  ve^  limited  extent. 
Fulminating  mercury  is  therefore  of  no  practical  value  aa 
an  explosive  agent  in  blasting  or  gunnery,  but  the  readi- 
ness with  which  it  may  be  fired  makes  it  of  great  import- 
ance as  a  means  of  causing  the  explosion  of  other  snb- 
stanoes.  In  addition,  experiment  haa  shown  that  fulmi- 
nating mercury  is  especially  fitted  for  thia  use.  All  the 
principal  explosive  agents  in  use  are  more  sensitive  to  it 
than  to  any  other  substance,  and  ander  its  inflnenee  many 
of  them  exereiae  a  much  greater  effect  than  when  fired  in 
any  other  way.  Fulminating  mercury  ia  thus  used  in  per- 
cussion-caps, primers,  friction-primers,  fuses,  exploders, 
etc.  In  percusaion-oaps,  primers,  and  friction -primers  it 
is  rarely  used  pure,  but  is  mixed  with  aaltpetre,  mealed 
powder,  or  other  bodies. 

Percumon  Powder  {U,  S,  A.  Ordnance  Manttaf). — Draia 
2  pounds  fulminate  on  blotting-paper  till  it  retsina  20  per 
cent,  of  moieture.  Add  60  per  cent,  of  ita  weight  of  re- 
fined, pulverised  nitre ;  thoroughly  mix  and  dry.  In  the 
fuzes  or  exploders  largely  uaed  for  firing  nitro-glycerine 
and  ita  preparationa  (dynamite,  giant  powder,  lithofrao- 
teur,  dualin,  etc.)  and  gun-cotton,  fulminating  mercury,  or 
something  nearly  equal  to  it,  muat  be  employed  in  order  to 
obtain  the  proper  effect.  It  ia  much  the  best  and  aafest 
way  to  use  the  fulminate  itself.  The  preparationa  often 
naed  In  place  of  it  are  more  dangerona  and  less  effective. 
For  thia  purpoae  the  fulminate  is  used  pure,  and  in  quan- 
tities of  about  IS  grains  to  each  exploder. 

Fiilminatiruf  Silver,  Argentic  Fnlminale,  Fulminalt  eTAr- 
gent,  KnalUilber.  —  Fulminating  silver  ia  prepared  like 
fulminating  mercury,  ailver  nitrate  being  naed  instead  of 
mercury  nitrate.  It  has  the  composition  indicated  by  the 
empirical  formula  AgiCiNiOt.  The  greatest  care  must  be 
used  in  its  preparation,  as  it  ia  much  more  easily  exploded 
than  fulminating  meroury.  Very  large  vesaela  muat  be 
taken,  and  in  atirring  wooden  sticks  must  b«  used,  not 
glass  rods.  Fnlminating  silver  can  be  exploded  when  wet, 
although  not  so  easily  aa  when  dry.  When  perfectly  dry 
it  explodea  on  the  slightest  provocation.  It  should  be  kept 
in  paper  boxes  looaely  covered.  Its  exploaion  is  very  vio- 
lent, but  very  local. 

FulminalM  of  the  otker  melalt  may  be  prepared  from  fnl- 
minating mercury  by  the  appropriate  reactions,  but  no  use 
ia  made  of  them.  Fulminating  copper  has  sometimes  been 
used  in  sensitive  fuse  compositions.  (See  also  ExPLOSivn, 
by  Obn.  U.  L.  Abbot,  U.  S.  Army.)  W.  N.  Hill. 

Fal'ton,  county  of  Arkansas,  bordering  on  Hisfoori. 
Area,  658  square  miles.  The  soil  is  vary  fertile,  though 
broken  into  a  series  of  ridges.  Com,  wheat,  tobacco,  fruit, 
and  live-atock  are  produced.  The  county  abounds  in  val- 
uable metallic  orea,  which  have,  however,  not  received  ex- 
tenaive  exploitation  aa  yet.  Cap.  Salem.  P.  484.1  (in  1870, 
since  whien  time  the  area  has  been  considerably  redneed). 

Fnlton,  county  in  the  N.  W.  of  Oeorgia.  Area,  260 
square  miles.  It  haa  the  Chattahoochee  Kiver  on  ita  N.  W. 
side.  The  surface  ia  uneven,  the  soil  good.  Grain  is  the 
chief  crop.  The  county  haa  important  manufacturea,  and 
is  traversed  by  numerous  railroads,  centring  at  Atlanta, 
the  county-seat  and  capital  of  the  State.     Pop.  33,446. 

Fllltoil(  county  in  the  W.  of  Illinois.  Area,  870  square 
miles.  The  Illinois  Biver  flows  along  ita  S.  E.  border,  and 
Spoon  River  intersects  the  county,  which  ia  very  fertile 
and  well  timbered.  Cattle,  grain,  and  wool  are  staple 
producta.  Harnesses,  Inmber,  csrriagea,  and  flour  are 
manufactured.  There  la  considerable  pralrie-land,  aome 
water-power,  and  abundanee  of  coal.  The  Lewiston  branch 
of  the  Chicago  Burlington  and  Quincy  and  the  Toledo 
Peorin  and  Warsaw  B.  Rs.  traverse  the  county.  Cap. 
Lewistown.     Pop.  38,291. 

Fnlton,  county  in  the  N.  of  Indiana.  Area,  366  square 
miles.  It  is  traversed  by  the  Tippecanoe  and  ita  branches. 
Ita  surface  is  level  and  well  timbered.  Cattle,  grain,  wool, 
hay,  and  lumber  aro  abundantly  produced.  There  is  much 
iron  ore  and  good  water-power.  The  county  is  intersected 
by  the  Chicago  Cincinnati  and  Louisville  R.  R.  Cap. 
Rochester.    Pop.  12,726. 

FnltoOt  the  aonth-westemmoat  county  of  Eentncky. 
Area,  200  square  milea.  The  aurface  is  somewhat  broken, 
the  aoil  fertile.  Com  and  tobacco  are  the  chief  crops.  The 
Mississippi  River  and  the  Nashville  and  North-western 
R.  R.  furnish  abundant  means  of  transportation.  Cap. 
Hickman.    Pop.  6161. 
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Falton,  oonnty  of  E.  Centnl  Now  Tork.  Area,  544 
•qmn  miles.  It  is  hill;  and  rolling,  &nd  moantainona  in 
the  N.  part.  Branches  or  the  Mohawk  afford  abundant 
water-power.  The  Bontbem  part  has  much  fertile  land,  but 
iaehiefl;  adapted  topastarago.  Cattle,  wool, potatoes, dairy 
prodnets,  ana  hay  are  the  agricultural  staples.  The  man- 
ufactures include  gloves,  mittens,  leather,  dressed  skins, 
and  lumber.  Building-stone  is  abundant.  Cap.  Johns- 
town.    Pop.  27,064. 

Fvlton,  county  of  Ohio,  bordering  upon  Michigan. 
Area,  337  square  miles.  It  is  a  lerel  and  fertile  region, 
prodneing  grain,  cattle,  wool,  hay,  butter,  and  cheeao. 
Lumber  is  sawed  extensiTely.  The  county  is  traversed  by 
the  Michigan  Southern  Air-Line  and  other  railroads.  Cap. 
'n'auscon.     Pop.  17,789. 

Fnlloily  oonnty  of  Pennsylvania,  bordering  upon  Mary- 
land. Area,  330  iqnare  milai.  It  is  mountainous  and 
densely  timbered,  with  fertile  soil  in  the  valleys,  producing 
grain  and  wool.    Cap.  McConnellsburg.    Pop.  t360. 

Fnlton,  post-r.  of  Hempstead  co..  Ark.,  on  the  Red 
Biver  and  on  the  Cairo  and  fulton  R.  R.,  125  mile*  S.  W. 
of  Little  Rofik. 

Falton,  tp.  of  Polk  oo.,  Ark.    Pop.  IM. 

FaltOB,  post-v.  and  tp.  of  Whitesides  oo.,  HL,  at  the 
river  terminus  of  the  air-line  branch  of  the  Chicago  and 
North-weitem  R.  R.,  and  at  Its  Junction  with  the  Western 
Union  R.  R.  The  Uendota  branch  of  the  Chicago  Bur- 
lington and  Qnincy  R.  R,  also  terminates  here,  as  will  the 
projected  Clinton  Lafayette  and  La  Salle  R.  R.  It  has 
direct  communication  with  the  Northern  and  Southern 
markets  both  by  river  and  rail,  and  E.  and  W.  by  its  rail- 
roads. It  is  also  the  southern  terminus  of  the  Diamond 
Joe  line  of  steamers,  which  during  the  season  bring  down 
millioni  of  bushels  of  grain  from  Wisconsin,  Minnesota, 
and  North-western  III.  and  on  their  return  trip  take  up  large 
onaotities  of  merchandise,  agricultural  implements,  etc. 
The  Diamond  Joe  line  have  a  large  boatyard  here.  Fulton 
has  1  newspaper,  an  excellent  graded  school,  a  largo  elo- 
rator,  2  pipe-factories,  a  stoneware  factory,  2  aaw-mills,  2 
carriage-factories,  a  bed-spring  factory,  and  its  lumber  in- 
terests are  very  large.  The  Northern  Illinois  College  is 
situated  here.     Pop.  of  v.  1875;  of  tp.  2182. 

Qborsb  Terwillioer,  Ed.  "Pdltok  Jodrval." 

Fnltoy,  tp.  of  Fountain  co.,  Ind.     Pop.  916. 

FaltoSt  tp.  and  post-v.  of  Muscatine  co.,  la.,  on  the 
Chicago  Rock  Island  and  Pacific  R.  R.,  16  miles  W.  of 
Davenport.     Pop.  of  v.  108;  of  tp.  1276. 

Faltoa,  tp.  of  Webster  oo.,  la.    Pop.  106. 

Fnlton,  city  of  Fulton  oo.,  Ky.,  at  the  crossing  of  the 
Memphis  and  Podncah  and  the  New  Orieans  Chicago  and 
8t.  Louis  R.  Rs.  It  has  3  chnrohea,  2  seminaries,  3  benev- 
olent societies,  a  weekly  newspaper,  26  business-houses,  and 
manufactures  of  wagons,  tobacco,  flour,  lumber,  etc.  Cot- 
ton-ginning and  wool-carding  are  also  oarried  on.  Incor- 
porated 1873.  J.  N.  BoLn,  Pbop.  "  Qaxbttb." 

Fnlton,  tp.  of  Gratiot  co.,  Mich.    Pop.  1170. 

Fnlton,  post-v.,  ooanty-seat  of  Itawamba  CO.,  Miss., 
on  the  Tombigbee  River,  at  the  head  of  high-water  steam- 
boat navigation.     Pop.  132. 

Falton,  city  and  tp.,  cap.  of  Callaway  co..  Mo.,  15  miles 
from  the  Missouri  River,  on  the  Chicago  and  Alton  R.  R., 
midway  between  Jefferson  City  and  Mexico.  It  is  the  seat 
ef  Westminster  College,  the  deaf  and  dumb  and  the  insane 
asylums  of  the  State ;  also  2  State  institutions,  male  and 
female,  under  the  control  of  the  Presbyterian  Church.  It 
has  2  savings  banks  and  2  weekly  newspapers.  Principal 
business,  fiuming  and  stock-raising.  Pop.  1585;  of  tp. 
4565.  3.  B.  ViLUAMS,  En.  "Telborafh." 

Falton,  post-T.  of  Oswego  oo.,  N.  T.,  on  the  Oswego 
River,  25  miles  N.  of  Syracuao  and  12  miles  from  Oswego, 
on  the  Oswego  Canal,  Midland  R.  R.  and  the  Delaware 
Lackawanna  and  Western  R.  R.  It  has  2  national  and  1 
savings  bank,  2  newspapers,  2  hotels,  a  good  water-power, 
several  flonring-milla,  and  other  manufactories.  There  are 
also  7  churches,  a  flrst-olass  seminary,  and  Sf  common 
school  buildings.     Pop.  3507.  Bekkbt  Bros., 

Pbops.  "Tbs  Fdltox  Patriot  and  QAZErra." 

Fnlton,  tp.  <^  Sohoharie  oo.,  N.  Y.   Pop.  2700. 

Falton,  po«t-tp.  of  Davie  oo.,  N.  0.    Pop.  3320. 

Falton,  tp.  of  Falton  co.,  0.    Pop.  1328. 

Falton,  tp.  of  Lancaster  eo.,  Pa.    Pop.  1888. 

Fnlton,  po*t-tp.  of  Clarendon  eo.,  S.  C.    Pop.  1087. 

Fnlton,  a  t.  of  Washington  tp.,  Ohio  co.,  W.Va.  P.  33S. 

Falton,  post-tp.  of  Rock  CO.,  Wis.     Pop.  2168. 

Fnlton  (JcsTtH  D.),  D.  D.,  b.  Mar.  1, 1838.  at  Sherbam, 
Madison  co.,  N.  T.:    graduated  at  the    University  of 
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Rochester  1851,  and  at  Rochester  Theological  Seminary 
1853 ;  ordained  to  the  Baptist  ministry  at  St.  Loois  (where 
he  edited  the  Ootpel  Banner)  in  1854;  settled  in  Sandusky, 
0.,  1856;  Albany,  N.  Y.,  1859;  Boston,  Mass.,  1863;  and 
Brooklyn,  N.  Y.,  1873.  Author  of  Human  Calholie  Elanmt 
in  American  JJietory,  Rome  in  AmerieOf  Woman  at  Qod 
Made  her,  Radicalitm,  The  Sabbath,  Life  of  Timothy  Gil- 
bert, etc.  An  energetic  and  able  defender  of  "  evangelical " 
religion.  Baptist  principles,  temperance,  and  the  rights  of 
man ;  an  equally  fearless  and  outspoken  opponent  of  what 
are  known  as  "  woman's  rights."  J.  H.  Qilhoks. 

Fnlton  (Robert),  b.  at  Little  Britain,  Lancaster  oo., 
Pa.,  in  1765,  of  Scotch-Irish  stock;  went  to  Philadelphia 
when  seventeen  years  old,  and  practised  the  art  of  minia- 
ture-painting there  and  in  Xew  York  with  such  pecuniary 
BuccesB  that  he  was  soon  able  to  purchase  a  farm  for  his 
mother's  support,  whereupon  he  went  to  London  and  be- 
came a  pupil  of  West;  and  throughout  life  he  retained  his 
early  fondness  for  art,  in  which  he  from  time  to  time  made 
attempts,  the  fruits  of  which,  in  some  instances,  still  exist, 
and  snow  that  Fulton  had  very  considerable  power  and  oa- 
pacily  as  an  artist.  In  England  he  met  with  the  duke  of 
Bridgewater,  the  father  of  the  English  canal  system;  with 
Lord  Stanhope,  an  enthusiastic  mechanician ;  and  with 
Watt,  theinveutorof  the  steam-engine;  and  by  their  director 
indirect  influence  his  attention  was  turned  strongly  to  me- 
chanical invention,  his  true  field  of  labor.  His  machinee 
for  marble-sawing,  rope-making,  flax-spinning,  and  re- 
moving earth  from  excavations  soon  after  appeared.  Hi* 
Treatiee  on  the  Improvement  of  Ganal  ffamgation  (1796), 
and  a  fleries  of  essays  on  canals,  were  followed  by  a  British 
patent  for  canal  improvements,  conaiating  chiefly  in  the 
Bubstitntion  of  inclined  planes  for  locks.  He  resided  in 
FariB  1797-1806,  and  there  brought  forward  a  submarine 
torpedo-boat  for  maritime  defence,  which  was  suocessiroly 
njeoted  by  the  French,  the  British  (1805),  and  the  U.  8. 
governments  (1810).  In  1803  he  undertook  the  construction 
of  a  steamboat  on  the  Seine,  having  in  1793  addressed  a 
letter  upon  the  subject  to  Lord  Stanhope,  himself  an  ex- 
perimenter in  steam  navigation.  Fulton  (in  1803),  in  com- 
pany with  Henry  Bell,  the  first  successful  British  steam 
navigator,  viiited  the  Clyde,  where  Symington's  Charlotte 
Douglas,  a  steam  canal  towboat,  was  then  plying.  But 
Fulton's  Seine  experiment  was  but  partly  succeasful.  Aided, 
however,  by  Chaocellor  Livingston,  then  V,  8.  minister  in 
France,  he  purchased  (1806)  a  powerful  Boulton  and  Watt 
engine  and  shipped  it  to  New  York,  where,  after  carefnl 
study  of  the  defecta  and  merits  of  previous  attempts  in  the 
same  direction,  he  built  and  launched  (in  1807)  the  Cler- 
mont, his  first  succeasful  steamboat,  which,  however,  at- 
tained a  speed  of  only  five  miles  an  hour  when  going  up 
the  North  River.  His  first  U.  S.  patents  (1809  and  1811) 
covered  only  some  points  regarding  the  attachment  of  the 
paddle-wheels  to  tne  axle  of  the  crank,  and  throughout 
life  Fulton  was  involved  in  lawsuits  with  parties  infringing 
upon  his  claims.  He  constructed  many  steamboats,  ferry- 
boats, etc.,  among  the  most  remarkable  of  which  was  the 
n.  S.  steamer  Fulton  the  First  (built  1814),  the  first  war- 
steamer  ever  constructed.  From  mistakes  in  her  model  she 
never  attained  much  speed,  and  in  1829  was  blown  op  by 
accident  Fulton  d.  at  New  York  Feb.  21, 1815.  Fulton's 
great  merit  was  his  persistency  in  the  belief  that  steam 
navigation  was  a  detideratnm  of  American  commerce. 
Millar's  successful  double  boat  of  1788  was  a  plaything; 
Symington's  towboat  of  1803  was  not  adapted  to  its  special 
purpose  of  canal  service ;  John  Fitch's  machinery  had  fatal 
errors  of  construction ;  and  of  the  many  other  previous 
experiments  with  steam  as  a  motive-power  for  Teasels,  all 
the  rest  were  clear  failures,  Fulton  and  Fitch  alone,  up 
to  that  time,  labored  in  this  field  of  experiment  with  a  fixed 
and  serious  purpose.  C.  W.  Greene. 

Falton  (William  S.),  b.  in  Cecil  co.,  Md.,  June  2, 
1795;  graduated  at  Baltimore  College  in  1813;  served  a* 
a  volunteer  in  the  war  of  1812 ;  became  the  secretary  of 
Gen.  Jackson  in  Tennessee;  studied  law;  was  the  first 
Territorial  secretary  of  Arkansas;  governor  of  Arkansas 
1836-36 ;  U.  S.  Senator  1836-44.  D.  at  Rosewood,  Ark., 
Aug.  15, 1844. 

Fnl'tonrille,  post-v.  of  Montgomery  co.,  N.  Y.,  on  the 
8.  ride  of  the  Mohawk  River,  40  miles  W.  of  Albany  on 
the  Brie  Canal.  It  ha*  a  steam-elevator,  a  steam-foundry 
and  machine-shop,  4  steam-mills,  2  churche*,  fiourishing 
school*,  2  hotels,  several  stores,  a  weekly  newspaper,  and  is 
connected  with  Fonda,  the  county-seat,  and  toe  Central 
R.  R.  d<p6t  by  an  iron  bridge  costing  $50,000.  Pop.  1117. 
T.  R.  HoKTOir,  Bd.  "  Mohtgoiiert  Co.  Rrpoblicai." 

Pnl'Tin,  a  Roman  lady,  daughter  of  M.  Fulvins  Bam- 
balio,  was  the  wife  of  P.  Clodiu*,  by  whom  she  had  a  daugh- 
ter, Clodia,  afterwards  wife  of  Augustus.  After  the  mur- 
der of  Clodios,  she  married  C.  Seribonina  Curio,  and  her 
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third  huabud  wu  Mftrk  Antony,  whom  ihe  lorad  lin- 
oenly,  and  for  whoge  sake  ahe  alnndoned  the  diuolute 
habile  of  her  earlier  iifej  entering  heartiij  into  hia  anibi~ 
tiooa  plans,  and  behaving  with  great  eraelty  to  his  enemies. 
When  her  husband  was  dallying  with  Cleopatra  she  created 
an  insarreotion  for  the  purpose  of  recalling  him,  but  was 
driven  from  Italy.  At  Athena  she  met  her  husband,  who 
treated  her  with  great  harshness,  whereupon  she  retired  to 
Sicyon,  and  soon  after  d.  of  chagrin  (b.  c.  40),  and  Antony 
married  Ootavia,  sistor  of  the  future  emperor  Augustus. 
Fulvla  left  two  sons  by  Antony. 

Famiga'tion  [h»t.  /tmigatio,  from/umu*,  "smoke"], 
(1)  the  applieation  of  fames,  gas,  or  vapor  to  purify  cloth- 
ing, goods,  or  apartments  supposed  to  be  imbued  with  some 
infectious  or  contagious  morbific  matter.  This  may  be 
effected  by  hot  air,  strong  ozidisers,  oione,  chlorine,  per- 
manganates, rapors  of  nitric,  chlorhydrio,  sulphurous,  or 
carbolic  aaids,  which  destroy  the  effluvia  by  decomposing 
them  chemically,  and  substituting  harmless  compounds,  or 
by  extinguishing  cell-life  in  the  eryptogamio  and  infusorial 
organisms,  which,  in  some  instances  at  least,  oonstituto 
the  infection.  The  process  of  deodorising  by  burning 
fragrant  pastilles,  cofiee,  eto.,  or  by  vaporising  vinegar  or 
other  powerfully  odorant  substances,  simply  disguises  or 
overpowers,  but  does  not  neutralise,  the  objectionable  efflu- 
via. (2)  The  act  of  applying  smoke  or  vapors  medioinally. 
Thus,  stramonium,  benzoin,  the  sulphide  or  oxide  of  mer- 
cury, eto.  are  used  oa  fumigations  in  affections  of  the 
throat  and  lungs,  and  are  introduced  either  by  diffusing 
the  vapors  through  the  air  to  be  respired  or  by  means  of 
cigarettos  and  pipes  in  which  the  medicines  are  "smoked." 
The  introduetion  of  nitrons  oxide  gas,  ether,  chloroform, 
eto.,  as  for  anassthetio  purposes,  is  appropriatoly  tormed 
inhalalioit.  Sahdel  St.  Johh. 

Fo'initoryt  the  Fumaria  officinalit,  a  weed  of  Europe, 
now  naturalised  in  the  U.  8.,  belonging  to  the  order  Fuma- 
riacess.  Its  name  is  from  the  Lat./uiniu,  "  smoke,"  referring 
to  the  odor.  It  is  a  rather  handsome  herb,  with  a  strong, 
disagreeable  tasto.  Its  sap  abounds  in  saline  matter  and 
a  principle  called  fumarin.  Fumaric  acid  is  also  reported 
to  be  found.  This  herb  is  in  parts  of  Europe  valued  as  a 
tonic,  diaphoretic,  and  aperient,  and  is  esteemed  for  the 
treatment  of  skin  diseases.  The  climbing  fumitory  of  the 
II.  S.,  called  also  mountain  fringe,  is  a  delicato  biennial, 
the  Adlamia  eirrota  (order  Fumariacess),  which  is  very 
fine  in  cultivation  when  trained  in  a  shady  place  upon 
lattioework. 

Fnnchal'  [Port.,  "place  of  fennel"],  the  capital  of  the 
island  of  Madeira,  situated  on  its  southern  coast.  It  is  a 
handsome  place,  with  a  good  harbor,  and  the  centre  of  the 
wine-trade  of  the  island,  and  is  a  bishop's  see.  Lat.  32° 
37'  N.,  Ion.  16<>  54.5'  W.     Pop.  18,191. 

Fnnckt  or  Fnnc'cins  ( Josx  Nicholas),  a  distinguished 
Latin  scholar,  b.  at  Marburg  Mar.  29,  1693;  appointed  in 
1730  professor  of  eloquence  and  librarian  in  the  academy 
at  Rintein,  at  which  place  ho  d.  Deo.  17,  1777.  Hia  chief 
contribution  to  classical  learning  is  a  history  of  the  Latin 
language,  which  he  divides  into  periods  corresponding  to 
the  different  periods  of  man's  life,  to  each  of  which  a  sepa- 
rate treatise  is  devoted.  The  titles  and  dates  of  publication 
are — I,  De  Origine  Latintc  Hngum  tractatut  (Gieseen,  1720; 
2d  ed.  Marburg,  1735);  2,  Dt  Putritia Latiiue  lingHH  (Mar- 
burg, 1720);  3,  D«  Adoleiecntia  ling.  Latina  (ib.,  1723); 

4,  Z>e  VMli  jElale  ling.  Latituc,  in  2  parts  (ib.,  1727-30); 

5,  Ve  immineuti  lingux  Latinm  Senectute  (ib.,  1736);  6,  Ve 
Ytgeta  ling.  Lat.  Seneetute  (ib.,  1741);  7,  De  inerU  el 
decrepita  ling.  X,at.  SenectKle  (Lemgo,  1750).  Besides 
these,  Funcoius  published  the  fragments  of  the  Lawt 
of  the  XII.  Tablet  (Binteln,  1744),  a  volume  of  aca- 
demic dissertations,  and  several  minor  works. 

H.  DmsLEB. 
Fnnc'tioii  [from  the  Iiat  /ungor,  fitneiiu,  to  "per- 
form "].  One  quantity  is  laid  to  bo  a  Ainction  of  another 
when  it  is  ao  connected  with  it  that  no  change  can  be  made  in 
the  latter  without  producing  a  corresponding  change  in  the 
former.  (See  Calcolds.)  Thus  in  the  equation  g'  +  x'—  IP, 
y  is  a  function  of  z,  and  x  is  a  ftinetion  of  y.  When  two  vary- 
ing quantities  are  eonneoted  by  an  equation,  either  may  be 
taken  as  the  function,  and  the  other  is  then  called  the  in- 
dependent variable.  The  faet  that  two  varying  quantities 
are  so  related  that  one  can  be  regarded  as  a  function 
of  the  other  may  be  expressed  by  the  following  notation  : 
jr=/(*),  a;-/'(y), /(x,y)-0.  The  first  of  these  ex- 
pressions indicates  that  y  is  some  function  of  x;  the  sec- 
ond, that  X  is  some  function  of  y ;  and  the  third  indicates 
a  functional  relation  between  x  and  y,  without  specifying 
which  is  the  function,  or  which  the  independent  variable. 
A  quantity  is  a  function  of  two  or  more  variables  when  it 
is  so  connected  with  them  that  no  change  can  be  made  in 
either  of  the  latter  without  producing  a  corresponding 


ebaace  in  the  former.  Thus,  in  the  equation  x*+y'  + 
s*»^,y  is  a  function  of  x  and  x;  s  is  a  function  of  x  and 
y ;  and  x  is  a  function  of  y  and  *.  The  foot  that  a  quan- 
tity is  a  function  of  two  or  more  variables  may  be  ex- 
pressed by  functional  equations  like  the  following : 
y="/(x,s),  «-/(x,y), /(xjf,«).  The  first  ahowa  that  jf 
IS  a  function  of  x  and  • ;  the  second,  that  z  is  a  function 
of  X  and  y;  and  the  third  shows  that  x,  y,  and  s  are  so  re- 
lated that  any  one  may  be  regarded  as  a  function  of  the 
other  two. 

Qeometrical  StpreteHtation  of  Funeltont. — Every  func- 
tion of  one  variaole  may  be  represented  by  the  ordinate 
of  a  curve  whose  abscissa  is  the  eorresponding  value  of 
the  independent  variable.  For,  let  y  ^/  (z),  and  suppose 
X  to  have  in  sucoession  every  value  iVom  —  <»  to  -I-  <n ;  for 
each  value  of  x  there  will  be  one  or  more  values  of  y, 
either  real  or  imaginary;  each  real  value  of  y  and  the 
corresponding  value  of  x  will  be  the  co-ordinates  of  a 
point,  and  these  pointe,  token  together,  will  eonstitnte  a 
oorra  whose  equation  is  y  m/  (x).  This  curve  it  called 
the  enrve  of  the  function.  In  like  manner,  every  function 
of  two  variables  may  bo  regarded  as  the  ordinate  of  a  sur- 
face whose  abscissas  are  the  corresponding  values  of  their 
Tariahlea,  If  a  •=/  (x,y ),  we  may  assign  values  at  pleasure 
to  X  and  y,  and  those,  together  with  the  corresponding  value 
of  z,  will  be  the  co-ordinates  of  a  point  of  the  surface  rep- 
resented by  the  given  equation.  If  we  suppose  y  to  re- 
main conatent  whilst  x  assumes  every  value  from  — «  to 
+  00,  the  given  equation  will  represent  a  section  of  the 
surface  by  a  plane  parallel  to  the  plane  xz,  and  at  a  dis- 
tance from  it  equal  to  the  assumed  value  of  y ;  if  we  sup- 
pose X  to  remain  constant  whilst  y  varies,  the  given  equa- 
tion will  represent  a  section  of  the  surface  parallel  to  the 
plana  ys,  and  at  a  distance  from  it  equal  to  the  assumed 
value  of  X. 

Clanijieation  of  Fanetiont. — Functions  are  divided  into 
two  classes — algebraic  and  tranecendenlal.  Algebraic  func- 
tions are  those  in  which  the  relation  between  the  function 
and  the  independent  variable  may  be  expressed  by  means 
of  the  ordinary  operations  of  algebra;  that  is,  addition, 
eubtractioii,  multiplication,  division,  raiting  to  povera  de- 
noted by  conttant  exponent*,  and  extraction  of  roote  indi- 
cated ^  conttant  itidice:  Thus,  in  the  expressions  y*— 
2px*  -I-  •/x,  y  =  x'  —  3|/x,  y  is  an  algebraic  function  of  x. 
Transcendental  functions  are  those  in  which  the  relation 
between  the  function  and  the  independent  variable  cannot 
be  expressed  by  the  ordinary  operations  of  algebra.  Thus, 
in  the  expressions  y  —  log  x,y  =  <m  x,  y  is  a  transcendental 
function  of  x.  Transcendentel  fhnctions  may  be  Ingaritk- 
mic,  exponential,  or  trigononteiric.  Logarithmic  ftinetionB 
are  those  in  which  the  relation  between  the  function  and 
variable  are  expressed  by  means  of  logarithms,  aa 
y  =  logx;  exponential  functions  ate  those  in  which  the 
variable  enters  an  exponent,  aa  yne*;  trigonometric 
functions  are  those  in  which  the  relation  between  the  func- 
tion and  variable  is  expressed  by  means  of  aome  trigono- 
metrical element,  aa  y  =  siu  x.  Trigonometrioal  funetiona 
an  also  called  circular  functions. 

Functions  are  either  explicit  or  implicit;  explicit  fnne- 
tions  are  those  in  which  the  value  of  the  function  is  di- 
rectly expressed  in  terms  of  the  variable,  as  y  =  mz  -f  nx' ; 
implicit  functions  are  those  in  which  the  function  fs  not 
directly  expressed  in  terms  of  the  variable,  as  ay'  +  bx*  + 
e  —  0 ;  in  this  case  the  value  of  y  can  be  found  by  solving  the 
equation  which  contains  it.  Implicit  functions  are  some- 
times expressed  by  two  or  more  equations,  as  y  =■/(')  and 
*=f'(x) ;  in  this  case  y  is  an  implicit  function  of  z.  Funo- 
tions  nre  increaaing,  decreaeing,  or  periodic;  an  increasing 
Amotion  is  one  that  increases  as  the  variable  inereaaes,  as 
y  =■  «/2pz;  a  decreasing  function  is  one  that  deereaaea  aa 

a 
the  rariable  inereaaes,  aa  y  =  — ;  a  periodio  function  is  one' 

that  increases  and  decreases  alternately  as  the  variable  in- 
creases, as  y  —  •in  z.  If  the  independent  variable  increases 
uniformly,  equal  values  of  the  function  recur  at  equal  in- 
tervals; thus,  in  a  cycloid  of  an  infinite  number  of 
branches,,  equal  ordinates  of  the  ascending  or  of  the  de- 
scending portion  recur  at  intervals  that  are  separated  by 
the  length  of  the  generating  circumference.  All  the  trig- 
onometric funetiona  are  periodic.  The  differential  of  a 
function  is  the  result  obtoined  by  subtracting  any  state  of 
that  function  from  ita  consecutive  stote ;  hence,  the  dilfor- 
ential  of  an  inoreaaing  function  is  poeitite,  and  the  differ- 
ential of  a  decreasing  function  iancgatiee.  Functions  may 
be  continuone  or  diecontinuoitt;  a  oontinnous  fhnction  ia 
one  in  which  the  difference  between  any  two  oonaeentire 
states  is  less  than  any  assignable  quantity,  aa  y  —  <in  x ; 
a  disoontinnous  function  is  one  in  which  the  differenoe  of 
two  consecutive  states  may  be  greater  than  any  assignable 
quantity,  aa  y  •■  (an  x.     If  we  auppoae  x  to  increaae  nni- 
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foiiiily  from  0  to  aa  in  the  equation  y  =  ttiix,  the  T»lae 

eC  «  will  inoreue  oootinuonaly  till  z  =  -j  it  will  then  de- 

oreue  oontinaously  till  x  =  -v ;  it  will  then  increase  oon- 

5  * 

tlnnonsly  till  x  ■•  -r,  and  lo  on,  giring  »  oontinuooB  peri- 

odio  fnnotion ;  if  wo  auppoee  x  to  inoreaie  oniformly  in  the 
eqnation  y  =  tan  x,  the  value  of  y  will  alwayi  inoreaae,  but 

when  the  value  of  x  pasiea  through  the  ralnea  -,  — ,  ~ 

et&,  the  Taloe  of  «  will  change  from  +  os  to  —  od,  giving  a 
diieontinaoBa  penodie  function.  The  law  of  oontinnity  ia 
the  basia  of  many  of  the  principle*  employed  in  the  gen- 
eral theory  of  nomerioal  equationa.  The  principle  of  dis- 
eontinaity  aeoonnta  for  many  aingnlar  aolotiona  in  the 
higher  mathematiea. 

InUrrupUd  /unetimu  are  those  that  are  Intermpted  in 
▼alne  aa  the  variable  inereaaee ;  that  ia,  they  an  fanotiona 
in  which  certain  values  of  the  function  hare  no  eonseen- 
tive  states.  Thna,  in  the  equation  y  =•  ax*  +  v*  «i»  'x,  the 
values  of  y  are  real  for  all  positive  values  of  x,  and  imagi- 
nary for  all  negative  values  of  x,  exeopt  those  that  lednoo 
iiH  z  to  0,  that  ia,  for  those  values  of  x  that  are  equal  to 
•ome  multiple  of  r.  The  function  y  is  therefore  intermpted 
between  x=^  —  a>  and  x  =  0,  and  it  is  continuous  between 
x  =  0  and  x  +  ao.  The  curve  of  this  function  oonaists  of 
two  parts ;  the  part  on  the  left  of  the  origin  is  made  up  of 
a  series  of  disoonneoted  points  lying  on  a  parabola  whose 
equation  is  y  =  ax*,  and  whose  abscissas  are  equal  to  n  v,  n 
being  snooeoaively  equal  to  —  1,  —  2,  —  3,  etc . ;  the  part  on 
the  right  of  the  origin  ia  made  up  of  a  seriea  of  Jinka,  anch 
thkt  all  chords  parallel  to  the  axis  of  «  are  bisected  by  the 
parabola  whoae  equation  is  y  ==  ax*.  These  links  touch  each 
other  at  points  on  the  diametral  parabola  whoae  abaoissaa 
are  equal  to  »ir,  h  being  sueeeaaively  equal  to  1,  2,  3,  eto. 
Fnnotions  are  direct  or  iiitrerse.  If  two  variables  are  so 
eonneeted  that  they  vary  together,  we  may  regard  ihejint 
aa  a  direet  fonotion  of  the  letond;  in  which  case  the  teeond 
ii  an  inverse  function  of  lite  firti.  Thus,  if  we  regard  the 
tine  aa  a  direct  function  of  the  are,  we  most  regard  the  ore 
as  an  inverse  function  of  the  nil*.  These  relations  are  ex- 
pressed by  the  symbols  y  =  tm  x  and  x  =  •in  "'y.  The  lat- 
ter expreesion  is  read  x  t«  the  arc  tehi>Ke  tin*  it  y.  The  fol- 
lowing table  exhibits  the  forms  to  whioh  all  elementary 
fanctiona  of  one  variable  may  be  reduced.  They  are  ar- 
ranged in  pairs,  each  pair  being  correlative,  so  that  if  one 
is  regarded  at  direct,  the  other  is  its  inverse  form : 

i^  »ir  iv='  +  <* Aim. 

'f  "■" ti  =  y- o IHirerenee. 

(y  =  ax.~ Product 

M   1»»»-^ .  =,  X „ Q.oUe„t. 

V       a 

» Algebraic  power. 

'  v^y Algebraic  root. 

4th  pair  I* = /«ji";:::v."::;":.v.v."'."!::":Log!rithmic'. 

8th  nalr  •[  »  =  *?" ?''*='  clrpul". 

"~"  r'^iz^ttnf Inverse  circular. 

Certain  definite  integrals,  firom  constant  use,  are  coming  to 
be  eonsidered  aa  elementary  functiona.  W.  G.  PxcK. 

Fimc'tns  Offli/io  [Lat, "  having  discharged  a  duty"], 
a  term  applied  in  law  to  aome  peraon  whose  legal  functions 
in  a  special  instance  have  been  exercised  and  thereby  ter- 
minated, or  to  some  instrument  which  has  been  put  to  its 
appropriate  use  and  has  thus  spent  its  force.  When  an  agent 
has  fulfilled  all  the  duties  laid  upon  him,  he  is  functut 
officio.  8o  is  a  bill  of  exchange  upon  which  payment  has 
been  made,  or  a  warrant  which  has  been  used  in  the  arrest 
of  a  prisoner.    Gbobok  Chase.    Rev.  bt  T.  W.  D  wioht. 

Foiidameii'taU[LaL/i>n<faiii«)i/iMn,  the  "foundation"], 
01  Fundamental  Articles  of  Faith,  those  doctrines 
which  an  involved  in  the  right  of  a  system  to  exist — its 
foundation.  It  is  a  relative  term,  and  when  a  doctrine  is 
asserted  to  be  fundamental  a  necessary  question  always  is, 
To  wkat  f  It  is  also  expressive  of  degrees  of  necessity,  and 
allows  of  the  questions.  In  what  respeot  ?  How  far  ?  It  is 
therefore  never  a  defining  word  till  it  has  been  defined. 
There  may  be  a  perfect  agreement  on  the  general  sense  of 
the  word,  and  a  total  diversity  aa  to  the  propriety  of  its 
application.  Fundamentals  are  more  or  less  generie  as 
that  to  which  they  are  related  has  more  qr  less  of  the 
generie  in  it.  If  a  doctrine  be  conoeded  to  be  fundamental 
to  Christianity,  it  must  be  held  by  every  one  entitled  to  the 
name  of  Christian.  Bnt  each  body  has  doctrines  funda- 
mental to  its  system  which  are  not  held  by  the  entire  Chris- 
tian Church.  Fundamentals  have  been  divided  into— (1) 
primauy,  the  expUoit  knowledge  of  which  is  necessary  to 
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salvation,  and  as  (a)  constituent,  (i)  conservative,  either  as 
antecedent  or  eonsequent;  and  (2)  secondary,  implied  in 
the  first.  Involuntary  ignorance  of  the  secondary  does  not 
remove  the  foundation  of  salvation,  but  denial  of  them  does. 
The  doctrine  of  fundamental  articles  has  been  most  agitated 
in  the  earliest  and  latest  efforts  to  unite  the  Lutherans  and 
the  Reformed.  C.  P.  Kradtr. 

Fnndanental  Bass,  in  music,  the  lowest  term  of  a 
chord  when  that  chord  is  in  its  original  or  natural  form — 
the  root  or  tonic  as  oontradistingnished  fh>m  the  bass  of 
inverted  chords. 

Fnndamental  Chord.  1,  a  chord  in  its  original  or 
normal  form,  not  inverted ;  2,  a  chord  not  accidental,  anoma- 
lous, derived,  etc.,  but  essential  and  indispensable;  as,  eg,, 
the  major  and  minor  triads  and  the  chord  of  the  seventh. 

Faads,  The  Funding  System,  Sinking  Fond. 

National  debts  are  composed  generally  of  successive  loans 
which  have  been  negotiated  at  different  periods.  These 
may  not  carry  a  nniform  rate  of  interest  or  have  the  same 
date  of  maturity,  but  the  debt  as  a  whole,  including  all  its 
divisions,  is  charaoterised  as  the  public  fmdt.  The  fund- 
ing of  a  debt  consists  in  dividing  it  into  parts  or  shares, 
which  are  represented  by  certificates,  and  on  which  interest 
is  paid  to  the  holder.  These  certificates  are  known  as  stock 
or  bonds,  indifferently.  No  way  has  ever  yet  been  invent- 
ed by  which  certain  branches  of  civil  service  can  be  carried 
on  without  the  levying  of  a  tax  and  the  necessary  append- 
age of  a  public  treasury.  The  trite  proverb,  "What  is 
everybody's  business  is  nobody's  bosiness,"  contains  the 
precept  of  mnnioipal  administration  in  contrast  with  indi- 
vidual direetion.  There  are  many  branches  of  social  econ- 
omy which  by  their  nature  are  beyond  the  scope  and  power 
of  private  management,  aa  the  laying  out  of  high-roads, 
the  supply  of  wholesome  water  in  cities,  lamps,  polioe,  and 
the  support  of  the  tribunals  of  justice.  Advancing  to  mat- 
ters of  national  eoncern,  such  as  the  common  defence  and 
those  improvements  of  transportation  whioh  are  the  cor- 
relatives of  natural  resources  and  the  common  basis  of 
material  development,  it  is  manifest  that  a  public  treasury 
and  public  legislation  and  administration  are  the  inevitable 
steps  of  social  improvement,  and  hence  the  constitution  of 
pnblio  credit,  whereof  the  funding  of  debt  is  a  necessary 
consequence.  Although  national  debts  have  generally 
originated  in  the  emergencies  of  war,  this  fact  has  no  log- 
ical connection  with  their  administration,  which  for  the 
greater  part  is  in  the  interests  of  peace.  There  are  no 
extremes  of  social  neoeesity  which  do  not  carry  with  them 
or  develop  mitigations  of  a  compensating  kind.  Thus, 
with  all  the  impressions  of  the  late  civil  war  in  the  U.  S. 
fresh  in  the  national  mind,  and  many  of  its  calamities  yet 
unrepaired,  the  burden  of  the  debt  is  held  to  be  light  in 
contrast  with  the  benefits  of  a  renewed  civil  constitution, 
which  ensures  a  higher  national  life  in  the  fnture,  and  a 
fonndation  of  material  prosperity  which  was  impossible 
under  the  old  laws.  The  most  opposite  opinions  have  pre- 
vailed among  statesmen  and  economists  eonoeming  the 
nature  of  a  public  debt,  of  which  the  principle  of  funding 
is  the  vital  element.  Soma  of  the  old  British  writers  have 
maintained  that  "  debt  and  wealth  are  synony mens  " — that 
"increase  of  debt  ia  a  true  inoreaae  of  riohea."  Others 
hold  the  opposite  theory,  that  "  poverty,  misery,  and  the 
national  debt  are  synonymous  terms."  The  IJact  that  a 
government  bond,  representing  a  certain  portion  of  the 
national  debt,  and  bearing  interest,  is  convertible  into 
money,  or  capable  of  being  used  like  money  as  a  medium 
of  exchange,  is  the  source  of  the  error  that  it  is  de  facto 
the  equivalent  of  money,  and  of  the  plausible  deduction 
that  national  debt  ia  money.  This  delnaion  disappears 
when  we  refiect  that  the  property  of  the  country  is  an- 
nually reaped  over,  and  a  great  harvest  of  its  productions 
appropriated  to  the  payment  of  yearly  interest  on  the 
bond,  and  finally  to  the  redemption  of  the  principal.  It 
ia  to  be  observed,  however,  that  there  is  no  logical  con- 
nection between  the  origin  of  a  national  debt  and  the  uses 
to  whioh  the  bonds  based  on  it  are  applied.  That  the  doo- 
nments  representing  a  debt  may  be  used  aa  money,  and  may 
be  made  subservient  to  the  public  good  by  the  improve- 
ments which  are  effected  by  such  use,  is  a  simple  proposi- 
tion, and  demonstrably  true.  A  nation  may  advantage- 
ously incur  debt  for  the  maintenance  of  its  harbors,  and 
tbenoe  may  follow  direct  commercial  benefits  far  outreaoh- 
ing  the  cost.  The  whole  question  of  funding  is  therefore 
a  question  of  discretion  on  the  part  of  the  legislature. 
Many  eminent  writers — and  among  them,  Adam  Smith — 
fall  into  the  error  of  repudiating  the  whole  system  of 
funding,  because  of  the  abuses  whioh  have  been  associated 
with  it,  and  especially  the  facility  of  increasing  a  national 
debt  and  oppressing  the  people  by  taxes.  But,  notwith- 
standing all  suoh  abnses,  the  balance  of  benefit  is  on  the 
side  of  funding,  whiob  is  no  men  than  to  say  that  national 
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credit,  wiaely  admiaistend,  is  a  tonroe  of  wealth  and  proi- 
perity  to  a  oonntiy.  There  are  no  examples  in  history  of 
suooessful  and  adranoed  national  development  without  it. 
Before  the  introduotion  of  the  funding  system  into  England 
the  financial  history  of  the  British  goremment  was  a  his- 
tory of  eontinnous  fraud  and  dishonesty.  Riohard  I.  pawned 
the  revenues  of  the  kingdom  to  pay  the  expenao  of  the  em- 
sades  to  the  Holy  Land ;  Henry  III.  pawned  the  crown  jewels 
and  regal  ornaments  and  robes  of  state  to  raise  money; 
Riohard  II.  was  deposed  for  extorting  £1,100,000  from 
his  subjects  on  false  pretences;  the  two  Kdwards,  I.  and 
III.,  and  the  two  Henrys,  IV.  and  VIII.,  defrauded  their 
creditors  of  immense  sums.  In  the  reign  of  Elisabeth  the 
people  demanded  repayment  of  the  money  borrowed  by 
nor  predeoesaors,  and  obtained  it.  At  Cromwell's  death 
the  debt  of  the  kingdom  was  £2,474,290,  of  which  the 
creditors  were  defrauded  by  Charles  II.  on  the  Restora- 
tion, excepting  £S84,228,  on  which  interest  was  allowed. 
This  was  the  IwginDing  of  the  present  debt.  William  m. 
introduced  the  system  of  funding,  which  originated  with 
the  republics  of  Venice  and  Oenoa,  and  it  has  remained 
essentially  unaltered  to  the  present  day.  In  its  usual  ad- 
ministration, in  the  U.  S.  as  well  as  in  England,  it  is  open 
to  question  whether  it  is  entirely  just  towards  the  creditor. 
If  it  be  clearly  understood  beforehand  that  a  government 
has  the  right  to  take  advantage  of  a  peculiar  state  of  the 
market,  and  to  replace  any  part  of  its  debt  at  a  lower  rate 
of  interest,  although  such  a  proceeding  might  partake 
somewhat  of  the  nature  of  repudiation,  yet,  as  the  cred- 
itor is  forewarned,  no  moral  default  could  be  charged  on 
the  government ;  but  a  strict  regard  for  equity  would  seem 
to  demand  that  the  creditor  should  have  a  corresponding 
right  when  the  market  changes  back  to  its  former  condi- 
tion. To  reduce  his  income  is  to  deprive  the  creditor  of  a 
part  of  his  capital.  The  transactions  of  the  British  ex- 
chequer following  the  peace  of  1815  furnish  a  striking 
example  of  tho  possibilities  of  financial  administration  in 
emergency.  In  oonsequonoe  of  the  rise  of  publio  securi- 
ties the  interest  on  exchequer  bills  was  reduced  (1817)  from 
&l  to  31  per  cent. ;  and  while  only  the  sum  of  £3,000,000 
was  added  to  the  debt,  more  than  £23,000,000  were  can- 
celled. Another  operation  was  to  convert  3  per  cent,  stock 
into  3^  per  cents.,  whereby  the  holders  of  the  former  were 
induced  to  buy  into  the  latter  at  an  advanced  price.  The 
result  waa  an  inorease  of  £3,000,000  in  tho  debt,  while 
more  than  £19,000,000  wore  cancelled  (1818).  Another 
measure  was  the  reduction  of  i  into  4  per  cents.  The 
bank,  co-operating  with  the  exchequer,  increased  its  oir- 
eulation  of  bills,  and  lowered  the  rate  of  interest  from  b  to 
4  per  cent  By  this  stroke  the  sum  of  £140,250,828  of  5 
per  cents,  was  converted  into  £147,263,328  of  4  per  oents., 
at  a  yearly  saving  of  £1,222,000  interest  and  scarcely  any 
increase  of  the  debt.  In  1824,  4  per  cents,  to  the  amount 
of  £70,806,852  wore  changed  into  3^  per  cents.,  with  no 
change  of  the  capital.  Such  transactions  as  these  do  not 
heighten  our  esteem  for  the  rules  of  administration  of 
national  debts.  They  betray  shortsightedness  in  the  man- 
agers. The  true  principles  of  fiscal  policy  are  such  as 
give  permanency  and  unfaltering  confidence  in  the  gov- 
ernment, which  is  the  best  preparation  for  emergencies  in 
the  future,  and  of  vastly  greater  conseqnenoo  in  the  end 
than  any  transient  gains  by  tricks  which  are  more  befit- 
ting gamblers  on  the  street-corner  than  the  representatives 
of  a  great  nation. 

Sinkiiy  Fund, — The  first  regular  plan  for  the  gradual 
extinction  of  the  national  debt  of  Qreat  Britain  was  a 
sinking  fund,  proposed  by  the  earl  of  Stanhope,  and 
adopted  by  Sir  Robert  Walpole  in  1718.  The  operation  of 
the  plan  was  not  encouraging.  The  payments  in  liquida- 
tion of  the  debt  {torn  1716  to  1728  amounted  to  £6,848,000, 
and  the  inorease  of  the  debt  for  supplies  was  about  the 
same.  It  was  found  to  be  much  easier  to  lay  hands  on 
the  aconmulated  fund  than  it  was  to  negotiate  new  loans, 
which  meant  the  imposition  of  new  taxes.  The  plan  of 
holding  the  fund  inviolable  for  the  purpose  of  liquidation 
was  soon  abandoned.  In  1733  began  the  regular  practice 
of  resorting  to  it  for  the  supplies  of  tho  year  wnenevor 
there  was  a  deficiency  in  the  general  accounts.  In  1792, 
when  the  war  with  France  began  and  new  loans  became 
necessary,  a  sihking  fund  of  1  per  cent,  was  created  on  the 
nominal  sum  of  each  loan,  which  was  expected  to  redeem 
it  in  forty-five  years.  But  in  the  succeeding  years  loans 
to  the  amonnt  of  £86,796,375  were  contracted  without  any 
provisions  for  their  discharge.     In  fact,  it  was  already  ap- 

farent  that  the  sinking  fund  was  a  delusion  and  a  snare. 
t  was  likely  to  be  seized  in  case  of  emergency,  without 
the  least  regard  to  the  end  for  which  it  was  created.  After 
many  experiments  nnd  modifications  it  was  finally  aban- 
doned in  1828,  as  a  stated  part  of  the  financial  system,  by 
act  of  Parliament,  which  declared  that  for  the  future  "  tho 
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revenae  over  the  expenditures."  Bat  the  tame  kiod  of 
financial  trioki  already  described  were  continued  on  one 
pretence  or  another.  In  1829,  debt  to  the  amonnt  of 
£4,900,000  was  created,  (pving  a  reduction  of  £6,000,000 ; 
in  1830  the  sum  of  £154,000,000  was  added  to  the  debt, 
and  a  reduction  of  capital  effected  of  £168,000,000.  This 
was  at  the  expense  of  the  public  creditors.  To  tell  the 
plain  truth,  it  was  nothing  less  than  repudiation.  ITot- 
withstanding  these  facts — which  have  long  been  matter  of 
axithentic  history — the  delusion  of  the  sinking  fund  has 
been  adopted  in  the  U.  S.,  and  is  pursued  with  all  the  seri- 
ousness of  children  who  endow  their  dumb  toys  with  life 
and  understanding.  While  it  is  allowed  that  some  advan- 
tage may  be  gained  by  oombining  in  one  sum  the  remain- 
ders of  appropriations  which  would  otherwise  lie  dead  and 
fhiitless,  and  funding  them  on  interest,  it  is  apparent  be- 
yond all  dispute  that  the  rule  adopted  by  the  British  Par- 
liament is  the  true  one— vis.  that  the  only  actual  sinking 
fund  is  in  the  surplus  of  revenue  over  expenditures.  Every- 
thing else  for  purposes  of  liquidation  is  a  delusion  and  a 
snare.  J.  S.  Oibbobb. 

Fan'drt  Bay  of  [onoe  esdled  Ftmdg  Boj/,  a  eormp- 
tion  of  the  Fr.  fond  d*  la  bate,  the  "Head  of  the  Bay," 
which  is  a  name  still  given  to  the  npper  part  of  the  Bay 
of  Fnndy],  an  arm  of  the  Atlantic  extending  N.  E.  be- 
tween New  Brunswick  on  the  X.  W.  and  Nova  Bootia  on 
the  S.  E.  Its  N.  E.  extremity  divides  into  two  parts — 
Cfaignecto  Channel,  the  north-westernmost,  itself  dividing 
into  Shepody  Bay  and  the  Cumberland  Basin,  the  latter 
reaching  to  within  13  miles  of  Northumberland  Strait, 
from  whioh  it  is  intended  that  a  canal  shall  be  out ;  the 
N.  E.  arm  of  the  bay  is  composed  of  Minos  Channel  and 
Basin  and  Cobequid  Bay.  Spring  tides,  in  parts  of  the 
Bay  of  Fundy,  have  been  known  to  rise  over  70  feet,  and 
oome  pouring  in  like  an  immense  bore.  The  funnel-shaped 
and  rapidly  narrowing  entrance  to  the  bay  enables  a  dis- 
proportionately long  tidal  wave  to  enter,  and  as  it  becomes 
narrower  and  shallower  the  height  is  necessarily  increased. 
The  remarkable  tidal  peculiarities  render  navigation  dan- 
gerous, except  to  navigators  who  are  familiar  with  it.  Its 
fisheries  are  of  great  importanoe. 

Ftt'nen,  or  Fahnen  [Dan.  Fgen],  ne^t  to  Seeland,  the 
largest  of  the  Danish  islands,  separated  from  Seeland  by 
the  Great  Belt  and  from  Jutland  by  the  Little  Belt.  Area, 
1123  square  miles.  Pop.  182,816.  It  is  low,  but  hilly, 
partly  oovered  with  forests,  and  very  fertile.  The  principal 
towns  are  Odeose,  Svendborg,  and  Nyborg. 

Fa'neral)  Funeral  Rites  [Lat.  /mnu,  funeru,  a 
"  dead  body  "].  Tho  disposal  of  the  bodies  of  the  departed 
has  in  all  ages  and  in  nearly  all  countries  excited  a  pro- 
found interest  in  the  living.  Tho  two  principal  modes 
which  are  and  have  been  observed  are  burial  in  the  earth 
or  sea,  and  crtmation,  incineration  or  burning.  Burial  hat 
been  practised  from  remote  pre-historie  timet,  as  is  shown 
not  only  by  the  most  ancient  existing  records,  but  by  the 
examination  of  cairns  and  sepulchral  mounds  in  many 
countries.  Burials  are  either  in  graves,  in  which  the  body 
(usually  either  enclosed  in  a  coffin  or  cist,  or  among  ruder 
peoples  simply  wrapped  in  grave-olothes)  is  covered  directly 
with  the  earth,  or  it  is  placed  in  a  subterraneous  chamber 
called  a  vault,  tomb,  or  sepulchre.  The  embetlming  of  dead 
bodies  (see  EMBALHixe  and  Muhmt)  is  a  process  anciently 
very  prevalent  in  Egypt  and  some  other  oountries  prepar- 
atory to  burial.  Burial  in  the  sea  takes  place  from  ships 
which  are  too  far  from  the  land  to  permit  interment  to  take 
plaoe.  Tho  body,  placed  in  a  suitaole  canvas  sack,  is  (very 
commonly  after  the  reading  of  the  short  and  impressive 
burial-service  of  the  Anglican  Church)  committed  to  tho 
sea,  shot  or  other  suitable  weights  being  attached  to  the 
feet.  Burial  in  the  earth  is  usually  accompanied  by  cere- 
monies prompted  at  once  by  afi'ectioo  aud  by  the  religious 
faith  and  sentimente  of  the  friends  of  the  deceased.  Masses 
and  requiems  are  prescribed  in  the  rituals  of  some  Chris- 
tian churches ;  eulogies,  elaborate  oraitoiu /miibret,  or  for^ 
mal  sermons  are  pronounced  at  or  soon  after  the  ftinerals 
of  distinguished  persons ;  but  more  commonly  in  Protest- 
ant oommunities  a  simple  liturgical  service,  or  a  still  lets 
formal  scriptural  reading,  followed  by  a  few  words  of  sym- 
pathy and  religious  oounsel,  with  a  prayer  for  the  living 
friends,  completes  the  service.  Music  is  not  universal  at 
funerals;  when  used  it  is  either  in  a  minor  key  and  expres- 
sive of  grief,  or  of  a  kind  intended  to  inspire  hope  and  re- 
ligions faith.  A  simple  bier,  or,  in  the  case  of  publio  eha- 
raoters  of  distinction,  a  more  or  less  imposing  catafalque 
or  hearse  is  employed  for  the  support  of  the  coffin ;  and 
funeral  oars  (also  called  hearses)  are  almost  uniformly 
employed  in  carrying  the  dead  to  the  grave.  The  cus- 
tom of  having  hired  mourners  to  bewail  the  dead  is  at 
E resent  prevalent  chiefly  in  the  East.    The  hearte,  in  strict 
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Tio«a  for  the  support  of  burning  tapen.  (For  an  aceonnt 
of  plaeea  of  banal  gee  Cbketert,  by  Joair  Jat  Sihtb.) 
The  dead  are  almost  always  buried  in  the  sapine  position, 
very  eommoaly  with  the  head  toward  the  S. — a  ouetom 
which  ma;  hare  a  religious  significance,  but  which  pre- 
Tailed  to  some  extent  among  the  aborigines  of  North 
America.  Some  of  these  peoples,  however,  like  the  Kaf- 
firs, buried  the  dead  in  the  sitting  posture — a  custom  which 
was  onoe  common  in  the  south  of  Britain,  as  is  shown  by 
the  examination  of  sepulchral  mounds  referred  somewhat 
doubtfully  to  a  pre-historie  age.  Reeent  observers  have 
discovered  in  North  Carolina  grave*  in  which  the  dead 
were  placed  very  near  the  surface  of  the  ground,  and  cov- 
ered with  soft  clay,  which  was  afterwards  hardened  by  fire. 
Uaoy  Western  aboriginal  tribes  suspended  their  dead  in 
trees  or  placed  them  upon  raised  platforms — a  practice 
which  may  have  been  designed  to  keep  them  from  raven- 
ous beasts.  Some  Indian  tribes  carry  the  bones  of  the 
dead  with  them  on  their  migrations ;  others  have  the 
greatest  horror  of  ever  speaking  of  the  dead ;  while  among 
some  tribes  there  prevails  a  system  of  ancestral  worship 
which  reealls  that  so  prevalent  in  China,  and  a  solemn 
dance  is  held  yearly  at  the  burial-place.  The  Parsoes  ex- 
pose their  dead  until  the  kites  and  vultures  have  removed 
the  soft  tissues,  when  the  bones  are  placed  in  an  ossuary. 
A  very  similar  practice  obtains  among  some  wild  South 
American  tribes.  In  many  European  monasteries  there 
are  ossuaries  for  the  bones  of  the  deceased  brothers.  Bur- 
ial is  believed  to  have  prevailed  quite  as  extensively  in  an- 
cient Qreeee  as  burning  did ;  and  it  was  undoubtedly  far 
more  prevalent  in  Rome  than  burning  until  a  comparatively 
late  period  of  the  republic. 

2.  CnmatuMtf  ineremation,  and  incineration  are  names 
given  to  the  practice  of  burning  the  dead.  This  practice 
certainly  prevailed  in  pre-bistoric  Europe,  but  probably 
not  in  the  most  remote  periods.  The  cases  of  incremation 
narrated  in  the  Old  Testament  would  seem  to  be  exceptional 
ones  (1  Sam.  xxxi.  12;  Amos  vi.  10,  etc.).  The  practice 
was  common  in  Greece,  Rome,  Etruria,  and  other  ancient 
countries,  and  was  finally  extinguished  by  the  spread  of 
Christianity,  which  introduced  a  belief  in  a  future  resur- 
rection, not,  indeed,  incompatible  with  the  practice  of  cre- 
nation,  bat  in  the  simple  minds  of  the  early  believers  at 
least  repugnant  to  their  sentiments.  The  ancient  prao- 
tice  was  to  bum  the  dead  upon  a  funeral  pyre  of  wood, 
upon  which  oil,  incense,  and  spices,  and  sometimes  food 
and  clothing,  were  placed  (a  practice  reminding  us  of  the 
custom  so  prevalent  among  savages  of  burying  food  and 
weapons  with  the  dead,  and  of  sacrificing  horses,  dogs,  or 
even  slaves,  for  the  service  of  the  departed).  Finally,  the 
embers  were  quenched  with  wine,  and  the  ashes,  placed  in 
a  Ci.vERARV  Vrx  (which  see),  were  deposited  in  a  sepulchre 
(eolnrntarium)  or  subterranean  cell,  or  in  some  cases  buried 
in  the  earth  at  the  spot  whore  the  incremation  took  place. 
The  use  of  some  kind  of  cinerary  urn  for  the  ashes  was  to 
some  extent  prevalent  throughout  Western  Europe  in  ante- 
Roman  times,  if  we  can  rely  upon  published  estimates  as 
to  the  date  of  certain  supposed  pre-historie  remains.  At 
present,  the  combustion  of  the  dead  is  frequent,  but  by  no 
means  universal,  in  Ilindostan.  In  North-western  British 
America  there  are  tribes  which 
practice  cremation,  and  so  do 
some  of  the  tribes  of  the  Sho- 
shone family.  Funeral  urns  are 
found  in  ancient  North  Ameri- 
can moQDds  filled  with  ashes  and 
half-bnmed  bones.  Some  Cali- 
fornia Indians  bum  their  dead, 
and  use  the  ashes  for  a  sort  of 
paint,  with  which  they  besmear 
themselves  in  the  funeral  dance. 
(See  the  article  on  modern  cre- 
mation below,  by  S.  Sextox, 
M.D.) 

Besides  the  two  principal 
modes  above  indicated,  and  that  xss 
of  exposure  already  referred  to 
as  prevalent  in  some  conntries, 
there  are  some  other  exception- 
al methods  of  disposing  of  the 
dead.  The  Fans  of  West  Africa 
eat  their  dead,  or,  as  they  pre- 
tend, exchange  their  bodies  for 
those  of  other  tribes,  which  are 
eaten.  In  some  Pacific  islands 
the  siek  and  aged  are  buried 
alive  for  the  sake  of  economy ; 

in  India  the  burial  and  burning  of  living  persons  were  re- 
ligious ceremonies,  now  suppressed  by  law.  Very  eon- 
siderable  numbers  of  corpses  are  thrown  into  the  saored 
rivers  of  India,  and  it  is  also  customary  to  take  a  part  of 


the  body  from  the  fVineral-pile  and  cast  it  into  the  river. 
In  South  Africa  some  tribes  drag  the  bodies  of  women 
into  some  waste  place  for  wild  beasts  and  vultures  to  de- 
vour. The  Chioooks  and  other  fish-eating  Indians  on  the 
lower  Columbia  River  adorned  the  dead  with  their  finest 
clothing  and  omameDts,  placed  the  body  in  a  canoe  and 
allowed  it  to  float  out  into  the  sea;  and  similarly  other 
tribes  floated  their  dead  into  large  lakes  and  rivers.  Many 
of  the  Pacific  coast  Indians  not  only  avoid  all  reference  to 
the  departed  by  name  or  by  any  allusion,  but  all  the  prop- 
erty, and  even  the  bouse,  of  the  deceased  are  burned ;  and 
this  burning  is  the  essential  part  of  the  funeral  ceremony. 

C.  W.  OnEENB. 
Crehatios. — During  the  years  1873-74  great  efforts  were 
made  on  the  continent  of  Europe,  in  England,  and  in  the 
United  States  to  establish  cremation  as  a  means  of  disposing 
of  human  bodies  after  death  wherever  it  should  be  desired. 
This  recent  movement  developed  the  fact  that  a  great  num- 
ber of  people  would  regard  the  practice  with  favor.  In 
London,  Paris,  New  York,  Vienna,  Berlin,  Lcipsic,  and 
Dresden  the  feeling  manifested  itself  in  public  meetings, 
organisation  of  societies,  and  extended  discussion  in  the 
press.  Many  experiments  were  made  both  with  human 
remains  and  those  of  the  inferior  animals  to  ascertain  the 
quickest  and  least  objectionable  method ;  for  this  modem 
revival  of  burning,  though  the  practice  has  prevailed  to  a 
greater  or  less  extent  through  nearly  the  whole  historio 
period  of  man,  is  to  be  baaed  upon  scientific  appliances 
which  would  attain  the  object  in  view  quickly  and  inof- 
fensively. Prof.  Brunetti  of  Padua,  Italy,  was  prominent 
among  the  first  in  the  movement.  Shortly  afterwards  Sir 
Henry  Thompson  of  London  wrote  an  exhaustive  article 
upon  the  subject,  urging  its  adoption  with  much  force. 
About  the  same  time  public  attention  was  aroused  in  New 
York,  the  idea  receiving  the  approval  of  many  influential 
and  intelligent  citixens.  Simultaneously  in  Germany  and 
in  Switierland  even  more  earnestness  was  shown.  Mr. 
Philip  H.  Holland  of  London  replied  to  Sir  Henry  Thomp- 
son at  considerable  length,  but  the  opposition  was  much  less 
than  might  have  been  expected.  This  was  doubtless  due  in 
great  part,  however,  to  the  general  belief  that  the  agitation 
was  purely  theoretical,  and  that  there  was  no  immediate  pros- 
pect of  the  successful  establishment  of  the  practioe.  Women 
have  been  prominent  among  cremationists,  and  any  gene- 
ral adoption  of  the  system  will  be  lai^gely  owing  to  their 
advocacy.  In  England  Lady  Rose  Mary  Crawshay,  and 
in  New  York  a  lady  whose  name  has  not  been  made  pub- 
lie,  have  written  able  arguments  in  its  favor.  There  are 
two  distinot  classes  of  arguments — hygienic  and  sentiment- 
al— in  favor  of  cremation.  The  sanitarian  urges  the  dan- 
ger to  the  living  of  placing  beneath  the  surface  of  the  earth 
great  numbers  of  the  dead  near  large  cities,  to  gradually 
deoompose,  thus  contaminating  the  water  and  poisoning 
the  air  by  the  liberated  gases,  the  overloaded  soil  being 
able  to  do  its  work  of  disinfection  only  to  a  limited  extent. 
In  general  importance,  however,  the  sentimental  influences 
are  greater  both  for  and  against  burning,  and  it  will  be  long 
before  it  is  accepted  as  a  civilixed  custom.  It  is  a  notable 
fact  that  it  has  been  inaugurated  practically  by  women, 
Lady  Dilke  of  England,  and  auot£erj  a  German,  having 
Fia.L 
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been  cremated  at  Dresden.  The  fear  of  being  buried  alive 
is  very  general,  and  is  a  powerful  cause  acting  in  favor  of 
cremation.  It  simplifies  very  much  the  funeral  rite,  and 
hence  from  its  economy  commends  Itself  to  a  large  class. 
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The  moat  Importaot  objection  raised  against  Buoh  total 
and  rapid  destruction  of  the  body  is  medico-legal,  a<  it 
is  claimed  that  evidences  of  poisoning  and  violence  would 
be  destroyed.  This  is  met  by  the  statement  that  necessarily 
there  would  be  a  more  careful  examination  of  bodies  before 
burning,  and  probably  a  more  general  detection  of  crime. 
Cremation  will  be  for  many  years  after  its  adoption  con- 
fined to  largo  towns.  The  expense  necessarily  incurred  in 
the  erection  of  furnaces  and  other  apparatus  would  indicate 
the  probable  formation  of  joint-stock  companies  to  aocom- 
plish  it.  Two  Booieties  have  been  organised  in  New  York 
City — one  among  the  Bnglish,  and  the  other  among  the 
German  portion  of  the  population — and  it  is  probable  that 
in  a  few  years  this  rite  will  be  available  for  those  who  pre- 
fer it.  In  Dresden,  as  stated  before,  a  furnace  is  in  opera- 
tion. The  disposal  of  the  ashes  is  left  to  the  choice  of  the 
survivors.  They  may  be  placed  in  the  family  vaalts  al- 
ready built  in  many  of  onr  beautiful  oemoteriea,  or  new 
devices  may  be  adapted  as  the  custom  beoomes  popular. 

Cremation  Furnace. — The  Siemens  cremation  furnace  con- 
sists of,  first,  the  fnmace  A  (see  Fig.  1),  in  which  the  body 
is  placed  for  cremation ;  and,  secondly,  the  regenerator  B, 
in  which  the  gas  and  air  used  for  combustion  are  heated 
before  entering  the  cremation-chamber  A.  The  gas  for 
oombnstion  is  prepared  at  a  distance  from  the  furnace,  and 
led  to  it  through  underground  flues  (for  general  description 
of  these  furnaces  see  Fcrnaci  (Siemens  iron)).  The  re- 
generators (a,  a  1,  6,  6  1,  Fig.  2)  consist  of  fire-brick 
chambers  filled  with  fire-brick  laid  loosely,  having  regular 
spaces  between  them  through  which  the  air  and  gas  can 
pass.  The  gas  is  admitted  at  the  bottom  of  the  regenerator 
a  through  the  valve  c,  and  the  air  at  the  bottom  of  the 
Fro.  J. 


Siemens  Cremation  Farnaca.— Transvene  Section, 
regenerator  b  through  the  valve  d.  The  gas  and  air  pass 
upward  through  the  loosely-laid  fire-brick,  and  become 
heated  by  contact  with  them — in  what  way  will  be  shown 
presently.  The  heated  gas  and  air  unite  at  the  entrance  to 
the  cremation-chamber,  where  combustion  ensues,  produ- 
cing an  intense  beat  and  flame  that  reach  to  th^  door  at 
the  farther  end  of  the  furnace.  The  burnt  gases,  after 
circulating  through  the  furnace,  pan  back  again  to  the 
end  of  the  furnace  at  which  they  entered — the  entrance  and 
exit  passages  being  separated  vertically  by  a  thin  dia- 
phragm of  fire-brick — and  downward  throagh  the  ngen- 
Fio.  S. 


Siemens  Cremation  Furnace. — Front, 
•rators  a  1,  i  1,  heating  the  loosely-laid  fire-brick  in  their 
descent,  and  passing  out  at  the  bottom  of  the  regenerators, 
comparatively  oold,  through  the  valve*  to  a  high  chimney- 
stack,  whence  they  escape  into  the  air.  At  stated  intervals 
the  butterflies  in  the  valves  are  reversed,  by  which  the 
currants  of  air  and  gas  are  changed,  so  that  they  pass  up- 
ward throagh  the  ngeneratora  a  1  aad  b  1,  become  heated 
in  their  passage  through  them,  and  after  oombnstion  in 
the  furnace  pass  downwsrd  through  the  regenerators  a  aqd 
b,  which  absorb  their  surplus  heat.  This  reversing  the 
currents  is  done  every  half  hour.  The  furnace  is  raised  to 
a  strong  heat  before  the  body  is  introduced,  and  after  the 


body  is  in  the  fnmaoe  and  the  door  closed,  the  amonnt  of 
gas  supplied  to  the  furnace  is  gradually  diminished,  as  the 
gases  coming  from  the  body  are  sufficient  to  support  com- 
bustion. In  this  way  no  foul  vapor  can  escape  into  the 
air,  every  particle  being  oxidised ;  and  when  the  process 
is  completed — which  takes  about  half  an  hour — nothing  is 
left  in  the  furnace  but  a  small  quantity  of  white  ash,  which 
is  oarefully  collected  and  placed  at  the  disposal  of  the 
friends.  Samiixi.  Sextdx. 

Fttnf'kirchea  [Ger.  "five  churohos;"  Slavic,  Pea, 
"five"],  town  of  Hungary,  in  the  district  of  Baranga.  Its 
cathedral  ifthe  largest  and  handsomest  ohnroh  building  in 
Hungary.  It  has  a  college  and  other  important  educa- 
tional institutions,  and  is  a  bishop's  see.  Its  trade  is  very 
active.  It  has  interesting  remains  of  the  Roman  and  Turk- 
ish periods,  for  the  Turks  held  this  town  1543^1686.  Pop., 
with  suburbs,  24,014. 

Fan'^i  [plu.  of  Lat./uni;r«<>  a  "mushroom"].  In  botany, 
the  Cryptogamia  or  flowcrlees  plants  include  in  the  higher 
section  ferns,  mosses,  liverworts,  etc. ;  and  in  the  lower 
Lichens,  Fungi,  and  Algs.  Sometimes  the  two  first  are  as- 
Bociated  together  as  M  jcctales  or  Fungales,*  their  relations 
being  so  intimate  that  no  sharp  line  of  separation  can  be 
drawn  between  them,  but  for  tne  present  purpose  we  shall 
regard  them  as  distinct.  A  logical  definition  of  what  con- 
stitutes a  fungus  can  scanely  be  accomplisfaed,  but  for 
general  purposes  it  may  be  sufficient  to  describe  a  fungus 
as  a  cryptogamio  plant  of  the  inferior  section,  closely  re- 
lated to  lichens,  mostly  epiphytal  or  hysterophytal  (some- 
times epiioic),  deriving  nourishment  by  means  of  a  my- 
celium from  the  substance  on  which  it  grows,  and  never 
producing  the  peculiar  green  bodies  (found  in  lichens) 
known  as  gonidia.  To  this,  as  well  as  every  other  defini- 
tion hitherto  attempted,  some  exceptions  may  be  taken. 
The  mycelium  is  at  times  nearly  obsolete,  and  when  grow- 
ing on  inorganic  substances  it  can  hardly  be  assumed  that 
nourishment  is  derived  from  the  matrix.  On  the  one  hand, 
some  Fnngi  can  scareely  be  distinguished  from  lichens,  and 
on  the  other  from  AlgB>,  whilst  in  the  majority  of  cases 
they  are  prominently  distinct.  H.  C.  Sorby,  F.  R.  8.,  has 
recently  shownf  that  when  examined  by  spectrum  analysis 
this  close  affinity  exists  between  individuals  and  small 
groups  of  lichens.  Fungi,  and  Algn,  so  that  not  only  struo- 
torally,  but  also  chromatologically,  there  is  an  intimate 
relation  between  them.  The  localities  in  which  these 
plants  are  found  are  as  variable  as  the  plants  themselves. 
Gome  of  the  larger  forms  occur  in  every  description  of 
soil,  but  in  most  cases  arise  from  decomposed  vegetable  or 
animal  matter ;  others  afiect  decaying  wood,  and  others 
flourish  on  what  would  appear  to  be  healthy  and  vigorous 
growing  trees.  Smaller  forms  occur  on  decaying  organic 
substances  of  all  kinds ;  some  are  parasitic  upon  and  de- 
structive to  living  plants ;  a  few  on  living  animals,  and 
others  submerged  in  water  or  developed  on  such  inorganic 
matrices  as  naked  stones,  leaden  cisterns,  plastered  walls, 
dirty  glass,  or  such  eccentric  habitats.  The  conditions 
which  seem  most  favorable  to  the  development  of  Fungi 
are  moderate  but  oontinnons  moisture,  a  olose,  damp  at- 
mosphere, shady  situations,  and  neither  extreme  of  heat 
or  cold.  To  this  rule,  again,  there  are  exceptions,  as  cer- 
tain Fungi  reach  their  maturity  during  winter,  and  others 
flourish  in  profusion  in  the  tropics,  but  in  temperate  conn- 
tries  the  damp,  mild  autumnal  weather  produces  the  most 
prolific  crops  of  Fnngi.  The  geognphical  distribution  of 
Fungi  cannot  be  mapped  so  satisfactorily  as  that  of  the 
Pbssnerogamia,  inasmuch  as  they  have  been  less  studied 
or  collected  by  travellers,  and  tliere  are  immense  tracts 
of  which  the  flowering  plants  are  moderately  known, 
but  the  Cryptogamia  are  either  wholly  unknown,  or  only 
partially  known  from  a  few  casual  specimens.  An  attempt 
nas  bean  made  by  the  younger  FriesJ  to  indicate  the  features 
of  geographical  distribution ;  but  this  is  necessarily  very 
imperfect  and  unsatisfactory,  even  when  undertaken  by 
one  who  had  the  greatest  facilities  of  any  living  botanist — 
through  his  illustrious  father — for  the  accomplishment  of 
such  a  sketch.  Imperfect  as  it  is,  this  essay  may  be  pemsed 
with  profit,  as  we  can  only  introduce  here  one  or  two  of 
the  general  conclusions  arrived  at  by  the  author.  The  fleshy 
Hy  menomyoetes,  of  which  the  common  mnshroora(  Agan'me) 
may  be  accepted  as  the  type,  flourish  most  in  the  colder 
portion  of  the  temperate  cone;  the  hard  Folyporei  are 
tropical,  although  extending  into  the  temperata  tone; 
whilst  Hexagona  and  Favolii$  are  intertropical,  and  do 
not  extend  into  temperate  climes.  "  When  the  majority  of 
the  species  of  a  genus  are  of  a  fleshy  oonsistanee,  it  may 

•  Rev.  H.J.  Berkeley,  IntndiuHm  k>  OyplBtamte  Babutf.  p.  2SI. 

t  B.  C.  Sorby,  F.  B.  8.,  Ktttanku  i»  dnmaloloff,  in  J'nctd 
*tm  ettha  Royal  AuMy  far  IgTS. 

t  M.  E.  P.  Fries,  in  the  TVaiuoeftont  of  tie  Atademy  €f  Vfola 
fir  Un,  and  Atmatu  dot  Scimeet  XaiunMa,  1861,  zv.  p.  10. 
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gmienlly  be  oonalnded  that  that  genu  belong!  to  a  north- 
ern region,  eren  if  it  shonld  have  some  repreientativeg  in 
iHids  vhieh  eqjoy  more  eunobine."  Most  of  the  Auricu- 
iarini  are  eosmopolitan,  whilst  the  Qasteromyoetes  belong 
to  the  warmer  diviiion  of  the  temperate  and  to  the  tropioal 
lone.  The  subterranean  Fungi  are  more  freely  developed 
in  warm  climates.  Of  the  more  miorosoopio  forma  even 
less  is  Itnown,  but  it  may  be  predieated  that  sphaeriaceons 
Fungi  are  common  both  to  the  temperate  and  torrid  sones, 
whilst  Muetdinet  are  almost  universal  in  their  distribution, 
and  the  coniomyoetons  Fungi  parasitic  upon  living  plants 
present  themselves  wherever  their  host  floncishes  or  an 
allied  species  of  phasnerogamio  plant  is  found.  Various 
conditions  of  elevation,  hydrography,  forest,  and  desert 
influence  or  modify  these  general  conclusions. 

The  relation  of  Fungi  to  the  human  subject  is  still  a 
matter  of  controversy,  some  eminent  men  contending  that 
many  of  the  *'  ills  that  flesh  is  heir  to  "  may  be  attributed 
to  minute  Fungi,  and  that  many  diseases  are  of  fungoid 
origin ;  whilst  others  contend  that  Fungi  are  not  the  canse, 
but  when  present  are  subsequently  developed  in  nnhealthy 
tissues.  The  minute  nnieellular  bodies  which  form  the 
basis  of  much  of  this  controversy  are  so  simple  that  they 
cannot  satisfactorily  be  referred  to  Fungi  or  Algee,  mooh 
less  to  any  definite  group  of  either,  and  their  development 
has  yet  to  be  traced.  Whatever  may  be  the  resolt  of  in- 
qniries  in  this  direction,  we  do  not  tbink  it  justifiable  to 
assert  that  minute  Fungi  have  any  important  or  extensire 
influence  in  causing  disease  in  the  human  subject.  Much 
has  been  written  of  the  associations  of  fungal  sporea  with 
oholera,  scarlatina,  typhoid  fevers,  measles,  diphtheria, 
etc.,*  but  the  views  advocated  have  not  been  established, 
and  the  theory  still  remains  as  much  as  ever  the  subject 
of  controversy.  In  favns  and  other  skin  diseases  the  evi- 
dence is  strong  in  favor  of  fungoid  development,  but  Dr. 
Tilbury  Fox  has  distinctly  Intimated  bis  twlief  that  they 
only  exist  as  accidental  products ;  for  he  says,  "  in  refer- 
ence to  human  parasites,  the  medioal  man  has  little  time 
(snd  opportunity)  to  study  them  in  a  botanical  sense,  and 
regards  them  with  little  concern  compared  with  what  he 
considers  the  more  important — vis.  the  diseases  in  which 
they  occur:  in  other  words,  cm  aecidental  pro<i^lelt."^f  Too 
many  fatal  cases  of  poisoning  by  Fungi  have  occurred  to 
leave  any  doubt  of  the  deleterious  effect  of  numerous  spe- 
eies  on  the  human  subject.  None  of  these  are  better  known 
than  the  fly  agaric  ( Amanita  mutearia),  which  has  a  wide 
distribution,  is  readily  distinguished  by  its  brilliant  color- 
ing, and  everywhere  is  acknowledged  as  dangerous.  This 
is  but  one  oat  of  many  speoiee  that  are  undoubtedly  poi- 
sonous, and  it  may  be  observed  that  even  species  which  are 
known  to  be  wholesome  or  inert  when  properly  cooked  or 
eaten  whilst  fresh,  may  become  injurious  when  kept  long 
enough  for  their  chemical  constituents  to  undergo  change 
or  modi&cation.  Unfortunately,  no  eonoise  and  definite 
mles  can  be  laid  down  whereby  poisonous  may  be  distin- 
guished from  edible  Fungi,  except  by  a  botanical  knowledge 
of  the  species.  To  aid  in  this,  Hr.  Worthington  Smith  has 
published  in  England  two  large  colored  sheets  of  the  most 
common  poisonous  and  etenlent  species  foand  in  that  ooun- 
tty.t 

In  European  eonntries  the  common  mushroom  (Agariemt 
eampeHrit)  enjoys  the  widest  popularity  as  an  esculent,  es- 
pecially the  cultivated  varieties.  The  meadow  mushroom 
{Agaricia  amnnt)  is  scarcely  inferior,  though  stronger  in 
flavor,  and  is  preferred  by  many  to  the  cultivated  species. 
In  France  the  champignon  (Maramiut  oreadet)  is  largely 
eaten,  and  in  Austria  Ajarinu  mMetu,  which  has  no  ad- 
mirers in  England,  finds  a  constant  place  in  the  markets 
during  the  summer.  Truffles  (Tubtr  mttimm,  etc.)  and 
morels  {Morchelta  acnltnta)  are  favorites  not  only  in 
Europe,  but  also  in  the  vales  of  Cashmere,  where  two  or 
three  species  of  morels  are  dried  for  consumption  through- 
out the  year.  The  groat  puff-ball  {Lycoptrdoit  giganteim) 
Is  increasing  in  reputation  as  a  breakfast  delicacy  in  Oreat 
Britain,  whilst  Laetaritu  deliciotn;  the  chantarelle  ( Can- 
thareltits  ciftartfu),  and  the  hedgehog  fungus  (Hydnum  re- 
pandnm)  have  each  their  circle  of  admirers.  Numerous 
other  species  are  also  more  or  less  eaten  by  mycophagists, 
althoogn  they  are  never  found  in  the  public  markets.  Bo- 
UtH$  ediUi*  cut  in  slices  and  dried  may  be  purchased  through- 
out the  year  in  most  of  the  continental  cities.  In  Tahiti 
the  Jew's  ear  {Himeola  auricula  Jtidm)  is  dried  in  large 
quantities  and  exported  to  China,  whilst  a  species  of  agaric 
{Agaricus  mboereatut)  comes  into  the  markets  of  Singapore, 
and  another  dried  agaric  (Agaricut  /ot$ulatii$)  is  sent  from 
the  Cabul  hills  into  the  plains  of  North-western  India.   Sev- 

.  *  See  Zeitidirifl  fSr  ParatUaikunde,  edited  by  Drs.  Hallier  and 
Zdm. 

t  ■SWn  Ditrmet  (ff  PttnuHie  Origin,  by  W.  Tilbury  Fox,  H.  D. 
(LondoD,  ise»\  p.  lOS. 

X  Miuhnmu  and  Toadtlcolt,  by  W.  O.  Smith  (London,  1867). 


oral  speoies  of  Oi/ttaria  are  eaten  in  the  southern  parts  of 
South  America,  and  in  Australia  the  Mylcfta  auttralit  is 
a  favorite  article  of  food.  In  fact,  a  very  long  catalogue 
might  be  made  of  the  speoies  which  are  more  or  less  con- 
sumed in  different  parts  of  the  world ;  but  we  must  rest  con- 
tent with  suggesting  some  of  the  most  important  or  inter- 
esting, referring  the  reader  to  more  special  treatises  for 
further  information.^  The  cultivation  of  Fungi  for  escu- 
lent purposes  has  not  hitherto  been  sueeessfbl  with  any 
other  species  than  the  ordinary  mushroom.  Attempts  were 
made  in  France  for  the  cultivation  of  truffles,  at  first 
apparently  with  considerable  promise,  bat  ultimately  wjth- 
out  much  satisfaction.  There  is  no  good  reason  to  suppose 
it  impossible  or  improbable  that  many  species  mignt  be 
eultivated  if  proper  care,  time,  and  attention  could  be 
devoted  to  experiments  in  that  direction.  Fungi  useful  to 
man  in  medicine  or  the  arts  are  by  no  means  numerous  or 
of  importance.     Some  species  of  Polgponu  have  been  cm- 

Sloyea  as  styptics  or  beaten  till  soft  and  used  as  amadou. 
>ne  species  in  Burmah  has  a  good  reputation  as  an  anthel- 
mintic. Borne  species  of  PolyMaccum  and  Oea$ter  are  em- 
ployed medicinally  in  China.  Species  of  Slapkomycet  were 
at  one  time  supposed  to  possess  great  virtues,  now  deemed 
s^ocryphal.  Ilrgot,  developed  on  rye,  wheat,  and  the  ger- 
men  of  various  grasses,  still  maintains  its  position  in  the 
pharmacopoeia,  but  is  almost  the  only  fungus  now  em- 
ployed (and  that  sparingly)  by  the  legitimate  medical 
practitioner. 

Many  very|Berioaa  diseases  in  plants  are  undoubtedly  pro- 
duced by  Fungi.  I  First  in  importance  is  the  potato  mur- 
rain, which  originates  in  a  white  mould  called  Peronotpora 
in/ettan*.  Another  mould  of  the  same  genus  is  destructive 
to  young  onions,  and  another  to  lettuce,  spinach,  and  other 
garden  produce.  The  vine  disease  is  occasioned  by  Oidium 
Tucken,  and  is  a  great  pest  in  some  grape-growing  coun- 
tries. The  hop  disease  is  another  pest  which  has  its 
origin  in  a  fungus,  SpXtcrotheca  Gattagnei.  Peas  are  sub- 
ject to  the  attacks  of  Erytiphe  Martii;  eabbages  suffer 
from  Cy»topua  candidua,  from  which  tntnips  are  not  wholly 
exempt ;  and  grain-crops  hare  their  pests  in  the  red  rusts 
( 7Vie*o6a«i«  rubigo  and  lineare),  in  the  corn  mildew  ( Aie- 
ciRin  gratKinit),  in  the  smut  ( Vttilaga  legeiim),  and  in  bunt 
( TilUtia  canes).  Indian  corn  suffers  also  from  the  attacks 
of  Vttilago  nwydi;  Tfao  seeds  of  all  graminaoeons  plants 
are  also  liable  to  become  ergotiied.  Plum,  pear,  apricot, 
and  other  fruit  trees,  as  well  as  rosea  and  other  garden 
flowers,  sufler  from  microsoopio  Fungi  belonging  to  nu- 
merous and  diverse  genera. 

The  olassification  of  Fungi  must  necessarily  be  noticed 
here  in  a  concise  and  cursory  manner,  and  without  refer- 
enoe  to  the  modifications  proposed  by  different  authors, 
but  in  aooordance  with  the  method  most  generally  adopted. 
It  may  be  premised  that  in  all  systems  the  fructification 
is  of  primary  importance.  We  assume  that  there  are  not 
less  than  20,000  aescribed  species,  all  of  which  can  be  ar- 
ranged in  two  groups,  having  reference  to  the  mode  in 
which  the  fruit  is  developed.  In  one  group  the  spores 
(analogous  to  the  seeds  of  higher  plants)  are  naked — that 
is,  not  enclosed  in  spore-hearing  sacs  or  capsules — and 
these  are  called  Spobifeba.  In  the  other  group  the  spores, 
generally  in  definite  numbers,  are  enclosed  in  rounded  or 
dongated  membranous  saos,  and  these  are  ealled  Sporisi- 
irsHA.  By  general  oonsent,  the  spores  when  contained  in 
these  membranous  saos,  or  tuci,  are  known  as  aporidia,  and 
when  naked  are  simply  known  as  tporn.  Following  this 
order,  we  commence  with  the  Sporifera,  or  spore-bearing 
Fungi,  the  term  tpvre  being  here  applied  in  the  limited 
sense  to  which  we  nave  alluded.  The  one  common  feature 
which  pervades  this  group  is  the  production  of  the  spores 
simply  and  singly  upon  little  short,  often  nearly  obsolete 
pedicels  or  sporophores,  and  not  enclosed  in  special  sacs  or 
membranous  envelopes.  In  some  cases  the  spores  are  pro- 
duced on  an  exposed  anrfaoe,  or  Kymenium;  in  others  the 
spore-bearing  surface  or  hymenium  is  enclosed  within  a 
common  envelope.  In  others,  again,  there  is  no  exposed 
surface  or  hymenium,  but  the  spores  are  produced  on  the 
stem  or  branches  of  threads,  such  threads  being  usually 
gregarious  and  forming  mouldy  patches ;  whilst,  finally,  the 

}  A  TreaHse  m  (ht  Btcnlmt  Fimguia  qf  Engtand,  by  Dr.  Badham 
(London,  186!)) ;  Boques,  Jos.,  Hitlotre  in  <Mtmpignmu  eemaliblet 
1  vtnintux  (Paris,  1841) ;  Fries,  E.,  Sctrigtt  Uttiga  teh  fOHca  Snm- 
par  (Stockholm,  IStit) :  Fersoon,  C.  H.,  Praitt  nr  let  Mmpignau 
cvmaHbla  (Paris,  1818);  TroK,  J.  G.,  and  Bergrier,  J.,  Die  etsba- 
ren,  verdScfUigm  und  gifttgen  SfcAwtfmme  der  Schu>eig  (Bern,  1844) ; 
Ylttadlnl,  C,  Pimght  ManqtrrKci  (Milan,  18.')S);  Lens,  H.  0.,  Die 
MrixUthtn  tend  tdmUithm  Sckwihmne  (Ootha,  1831 ) ;  Cordler.  F.  S., 
nttL  «  Deter.  dt$  elkamptgiunt  oMmentaira  el  ttn*neux  (Paris, 
1838);  Barla,  J.  B.,  Lrt  eKmrntgnoiu  de  la  Prminee  d»  Mce  (Nice, 
1859) ;  Barzer,  C.  A.  F.,  Abbud.  der  MrxBgltellUm  rMbaren,  (rtfligm 
md  verdSehHgm  POtt  (Dresden,  1842);  Krombhols,  I.  V.,  Der 
eoAarmi,  icMdHeken  vnd  verddeUtten  Sekwamme  (Prague,  1846). 

I  See  amut.  Butt,  MOdea,  and  Mndd,  by  M.  C.  C^ooke,  M.  A., 
with  plates,  2d  ed.  (London,  Bardwleke,  1871). 
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spores  mty  form  the  principal  featnre,  the  pedicela  being 
very  rudimeDtarjr  or  nekri;  obiolete.  Tbeae  foar  methods 
of  spore-produatioD  form  the  basil  of  the  four  sabdirisioos 
or  families  into  which  the  Bporifera  are  divided,  and  may 
be  teohnioaUy  stated  as  follows  : 

°    ■  Hymeniam  (or  fmit-beariog  snrfooe)  free,  mostly 

naked  or  soon  exposed :  I.  Uyhesoxycetes. 

Uymenium  enclosed  in  a  peridium,  which  is  rap- 
tured when  mature:  II.  Qastebovycetes. 

Spores  naked,  mostly  terminal,  on  inconspicuous 
threads,  free  or  enclosed  in  a  peritbeoium:   III. 

Co.lIOVYCETEB. 

Spores  naked,  oo  oonspicuous  threads,   rarely 
compacted,  small:  IV.  UYPaovTCETES. 
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It  will  be  observed  that  the  names  applied  to  these  four 
families  each  in  turn  represents  the  enaracteristio  feature 
of  the  family.  In  Uymenomycetes  the  hymtmium  is  the 
prominent  feature;  in  Oasteromyoetes  the  peridium  whioh 
encloses  the  hymenium  {gatler,  a  "belly  )  is  the  chief 
characteristic ;  in  Coniomycetes  the  dust-like  spores  {konit, 
"  dust ")  ate  the  most  prominent ;  and  in  Hyphomyeetes  the 
threads  {ki/pha)  are  the  distinguishing  characteristic.  The 
Hymenomycetes  are  regarded  by  some  as  the  highest  devel- 
opment of  Fungi.  The  hymenium  or  spore-bearing  sur- 
face is  variable  in  form.  In  the  Agaricini  the  hymenium 
is  a  membr&nous  expansion  distributed  in  folds  or  gills 
over  the  under  surface  of  a  pilens  or  cap ;  in  the  Folyporei 
the  hymeninm  lines  the 
inner  cavity  of  pores  or 
tubes;  In  the  Hydnei  the 
hymenium  olothes  the  sur- 
face of  prickles  or  spines ; 
and  in  the  Aurienlarini 
the  hymenium  is  spread 
more  or  less  evenly  over 
the  under  surface  of  the 
pilens,  whioh  is  often  re- 
snpinate.  In  all  these  the 
hymeninm  is  normally  in- 
ferior, whilst  in  the  Cla- 
variei  the  entire  fungus  is 
olavate  or  branched,  and 
the  hymenium  oovers  the 
entire  surface.  In  the 
Tremellini  the  substance 
is  gelatinous,  and  lobod  or 
somewhat  discoid ;  the  hy- 
menium is  imperfect  and 
superior,  and  in  many  respects  this  order  differs  In  spore- 
development  from  the  preceding  orders  of  this  family.  The 
common  mnghroom  is  a  good  illustration  of  the  structure 
whioh  prevails  in  the  Agarioini.*  The  mycelium  consists 
of  slender,  branched,  rootlike  filaments,  whioh  penetrate 
the  soil.  From  this  mycelium  proceeds  an  erect  stout  stem, 
or  stipe,  bearing  at  Its  apex  an  expanded  cap  or  hood,  the 
under  surface  of  whioh  is  covered  by  the  folds  or  plates  of 
the  hymenium.  The  spores  are  quaternary — that  is,  four 
■pores  are  produced  on  the  tips  of  short  spicules  which 
crown  the  apex  of  the  sporopbores.  The  sporophores  are 
distributed  over  the  whole  surface  of  the  hymenium,  inter- 
mixed with  cysts  or  basidia,  the  true  function  and  relations 
of  which  are  involved  in  mystery .f  It  will  be  observed 
that  the  spores  are  naked,  and  when  mature  fall  readily 
from  their  slender  supporU  upon  the  soil  beneath.  In  form 
they  are  mostly  spherical,  ovate,  or  elliptical,  the  surface 
being  smooth  or  warty,  colorless  or  colored,  according  to 
the  species  to  which  they  belong.  The  dilTorenoe  in  color 
in  the  spores  of  the  agarics  forms  the  basis  of  classification 
in  the  genus  j4jnrtcii»,  in  which  the  species  are  distributed 
amongst  five  sub-genera  according  to  the  color  of  the  spores. 
The  Gasteromycetes  differ  from  the  preceding  in  the  hy- 
meninm being  enclosed  in  an  outer  peridium.  When  fully 
matured  they  resemble  more  or  less  globose  sacs,  ruptured 
above,  and  filled  with  a  dusty  mass  of  spores  and  threads. 
In  their  early  stage  the  spores  are  often  quaternary,  but 
are  soon  free.J  This  family  may  be  again  divided  into 
two  sub-families,  in  one  of  which  the  approach  is  towards 
the  hymenomycetous  type,  and  the  other  the  ooniomy- 
cetous.  The  first  sub-family  contains  (1 )  the  subterraneous 
species,  or  Hypogtei,  in  which  the  hymeninm  is  persislent, 
the  inner  mass  not  becoming  dusty  except  when  decayed; 
(2)  the  Phalloidei,  in  which  the  hymenium  is  deliquescent, 

*  See  Anatomf  ^  a  Miuhnon,  in  Popular  Scitnee  SmUw  for 
1869,  vol.  via.  p.  .189. 

t  GnvUUa,  1873,  p.  41 ;  1872,  p.  181. 

%  Sur  la  frucliJUxUion  dri  gtnrtt  Lyeoperdon,  PhaUut,  etc.,  par 
Kev.  M.  J.  Berkeley,  In  Ann.  da  Sci.  /fat.,  I8,«,  vol.  xil.  p  160 ; 
Dt  la  fnieHftaUUm  da  Sdmderma,  par  U  K.  et  C.  Tulssne,  in 
Annalu  da  Sci.  A'al.,  1842,  vol.  xviL  p.  1. 


are  terrestrial ;  and  {3)  the  Nidulariaoei,  a  somewhat  aber- 
rant order,  in  which  the  spores  are  compacted  into  disoi- 
form  bodies  enclosed  in  an  outer  peridium.  In  the  other 
sub-family  are  contained  (1)  the  Trichogastres,  and  (2) 
the  Myxogastres;  the  former  are  cellular  at  first,  but  the 
hymenium  soon  dries  up  into  a  dusty  mass  of  threads  and 
spores ;  the  later  are  gelatinous  at  first,  but  are  soon  re- 
solved also  to  a  dusty  mass 
of  threads  and  spores.  The 
Myxogastres  are  very  inter- 
esting objeots  of  Btndy,  and 
have  been  the  subject  of 
considerable  speculation. 
At  one  time  Prof,  de  Bary 
propounded  the  belief  that 
they  were  intimately  associ- 
ated with  low  forms  of  ani- 
mal life,  and  could  not  be 
retained  with  Fungi,  bat 
has  sinoe  renounced  that 
Zyeoperdoiifiwtfonne  (Europe  and  opinion.  The  basis  of  this 
U.  a),  order  Trichogastres.  belief  was  derived  from  the 
stady  of  their  gelatinous  stage,  in  which  the  substance  re- 
sembles saroode,  and  relations  with  amceboid  forms  wen 
supposed  to  exist. 

Tne  third  family  of  sporiferous  Fungi  is  Coniomycetaa, 
in  which  the  hymenium  proper  is  almost  obsolete,  and  the 
whole  plant  consists  of  spore-like  bodies,  borne  on  short, 
often  evanescent  sporophores,  and  either  seated  on  a  cush- 
ion-like stroma  or  enclosed  in  a  peridium.  "  This  family 
is  distinguished  by  the  vast  predominance  of  the  leprodue- 
tive  bodies  over  the  rest  of  toe  plant,  if  not  in  sise,  at  least 
in  abundance,  and  from  the  ease  with  whioh  in  general 
they  fall  from  the  point  of  attachment ;  in  consequence  of 
which,  as  the  name  implies,  they  have  a  dusty  appearance, 
and  often  soil  the  fingers  of  those  who  handle  tnem.  In 
some  cases  there  is  a  decided  perithecium  or  peridium ;  in 
others  there  is  no  approach  to  such  an  organ,  and  in  veiy 
nearly  allied  productions  it  may  be  either  present  or  en- 
tirely absent.  Uany  of  the  genera  are  doubtless  conditions 
of  higher  forms."|  In  one  section  of  this  family  the  spe- 
oiea  are  found  growing  on  dead  or  dying  plants;  in  the 
other,  they  are  parasitic  on  living  plants. 

In  SphsBronemei  there  is  a  more  or  less  distinct  perithe- 
cium woich  originates  beneath  the  cuticle  of  dead  or  dying 
plants.  The  spores  are  produced  in  the  interior  on  the  tips 
of  slender  threads,  and  when  mature  are  ejected  through  Kn 
apical  mouth  or  by  rupture  of  the  perithecium.  In  Melan- 
oomei  the  species  have  similar  habitats,  but  there  is  no 
definite  perithecium,  and  the  spores  usually  ooce  out  in  a 
pasty,  black,  or  colored  mass.  In  the  Torulaoei  the  species 
are  entirely  superficial,  consisting  of  compound  or  concat- 
enate spores,  produced  in  patches  on  the  surface  of  decay- 
ing plants,  sometimes  springing  from  a  decided  stroma,  and 
sometimes  only  from  a  delicate  mycelium. 

The  section  including  species  parasitic  on  living  plants 
contains  the  JEoidiacei,  in  which  tnere  is  a  distinct  cellular 
peridium,  and  the  Cseomacei  and  Puccinissi,  in  which  there 
are  none.  The  jEoidiaeei  ehiefiy  affect  the  leaves  of  growing 
plants,  and  are  produced  beneath  the  cuticle,  throngh  which 
they  burst,  then  the  peridium  ruptures  in  a  stellate  manner, 
the  teeth  are  reflexed,  and  the  chains  of  spores  are  exhibited 
seated  in  a  fringed  cup,  forming  a  beautiful  object  for  the 
microscope.  This  is  the  typical  form,  subject  to  slight  vari- 
ations. In  the  Caomacei  the  spores  are  produced  in  defi- 
nite or  indefinite  patches  on  tne  green  parts  of  plants, 
bursting  through  tne  cuticle  and  becoming  diffused  as  a 
rusty  or  dingy  blackish  powder.  To  this  group  the  red 
rust  and  the  smut  and  bunt  of  com  belong.  Tne  spores 
are  mostly  globose  or  nearly  so,  and  the  fructifioation  in 
many  genera  is  very  complex.  |{  In  the  Puocinissi  the  spares 
are  elongated,  septate,  and  borne  on  more  or  less  elongated 
persistent  peduncles.  In  this  order  the  tufts  of  spores,  or 
•on',  are  definite,  sometimes  compact,  and  at  olhen  pul- 
verulent. In  i'oifuoina  the  spores  are  invested  in  gelatine, 
resembling  in  some  respects  the  Tremellini. f  The  late 
Prof.  (Ersted  was  of  opinion  that  he  had  demonstrated  the 
relations  of  Podiiama  to  Jtmltlia,  and  it  is  probable  that 
further  observations  may  confirm  the  belief  that  the  Pmc- 
cinia  graminit  of  wheat  and  grasses  is  another  stage  of  the 
jScidium  of  the  barberry,  although  at  present  we  do  not 
oonsider  the  faet  satisfactorily  established. 


{Berkeley's  Inlndudion,  p.  .IIS. 
Tulssne,  L.  R.  and  C.  ilhnoin  nir  la  UMaglnfa,  In  Ann. 
da  Sci.  Nat.,  1847,  vll. p.  12,73;  Sthnolnturla  Vredlna  tt  la  Vtti- 
laainta,  in  Ann.  da  Sci.  Nat.,  1854,  II.  p.  78 ;  OmtrHmHxint  A>  Ms 
Stolom  (tf  the  UUOagina,  by  Dr.  A.  Fiacber  von  Wtldheim,  trans- 
lated for  the  TroMtactitMM  <^fth»  New  York  Slate  AfriaiUUTal  Sod- 
etg/or  1870;  Microtcopic  Rmgi  Parotitic  on  JAvina  Planlg,  by  M.  C 
Cookp,  in  Itjpular  Science  Jteviea.tm*,  pp.  20,  178,  817,  469. 
T  Nota  on  AidiiDina,  by  M.  C.  Cooke,  In  QwMCs  JmmuU,  U.  p. 
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A  fertile  plume 
ot  Pentcaiiam, 
with  pencils 
of  ipores: 
mnjnilfled  150 
dlvneters. 


The  foarth  funtlj  of  (poriferoDa  Fnngi  is  Hyphomyoetei, 
in  which  the  naked  aporee  are  borne  on  conepiouoiu  threadi. 
lo  thia  family  the  tnreada  are  very  prominent,  and  they 
eonstitat*  the  majority  of  what  are  popularly  known  ai 
"  moulda."  Sometimes,  aa  in  laariaoei  and 
Stilbaeei,  the  threada  are  compacted  to- 
gether into  a  kind  of  common  stem,  bat  in 
the  remaining  ordera  the  threads  are  free 
or  anaatomosing.  The  two  principal  or- 
dera are  the  Dematiei  or  black  moulda,  and 
Mueedinea  or  white  moulda.  In  the  former 
the  fertile  threada  are  more  or  leaa  earbon- 
iied,  and  in  the  latter  are  almost  oolorlesa 
or  faintly  colored.  Amongst  the  Maoedinea 
are  grouped  the  moulda  so  injurioue  to  vege- 
tation, of  which  the  potato-mould  {Pen- 
no*pora  in/mlmu)  may  be  accepted  as  the 
type.  And  here  tJao  the  widely  diffosed, 
ailmost  obiqnitoua,  Atpargilltu  and  Penieil- 
limm  will  be  found.  The  relationa  of  moulda 
to  other  Fungi  hare  of  lata  receired  oon- 
■iderabla  illoatrstion  in  the  worka  of  Tu- 
laane,  De  Bary,  and  othera.*  A  great  num- 
ber of  them  are  probably  the  conidia  of 
aacomycetoua  Fungi.  The  laat  order  ia 
Sepedoniei,  in  which  the  threada  are  hardly 
distinct  from  the  mycelium,  and  the  aporea 
are  profuse,  thoa  approximating  more  closely  than  any 
other  of  the  Uyphomyoetea  to  the  Coaiomycetea.  Thia 
curaory  glance  at  the  principal  groupa  mnat  aufBoo  for  oar 
review  of  the  classification  of  aporiferaua  Fungi. 

The  Sporidiifera,  aa  we  hare  already  intimated,  are  more 
complex,  inasmuch  aa  the 
mioridia  are  produced  in 
deBnite  or  indefinite 
nambera  (uaually  eigbt  or 
some  multiple  of  eight) 
in  membranoua  saoa  or 
aaci.  In  one  of  the  fam- 
ilies, called  Aaoomycetes, 
these  aaci  are  formed  from 
the  fertile  cells  of  a  hy- 

menium,  and  in  the  other  ^iKvwAfnrj^       xv 

family   of  Phyeomycetea    \  ■jjJMlB^^      (^ 

the  aporangia  or  spore- 
bearing  cells  are  seated 
on  threads  (in  this  respect 
resembling  the  moulds  or 
Huoedines),  and  no  definite  hymenium  ia  present.  The  Aa- 
eomycetca  are  second  only  to  Hymenomycetes  in  number  of 
species,  wide  distribution,  and  general  interest.  In  this  fam- 
ily there  is  a  cellular  hymenium,  producing  elongated  cells, 
some  of  which  are  barren,  threadlike,  and  often  branched, 
mixed  with  more  or  lesa  elongated  fertile  cells,  containing 
usually  a  definite  number  (rarely  indefinite)  of  sporidia. 
This  hymenium  is  sometimes  exposed,  and  sometimes  en- 
closed in  a  perithecittm.  In  such  an  extensive  family  there 
is  necesaarily  a  great  modification  of  form  and  variety  of 
aize.  A  large  proportion  are  microacopio,  whilst  acme  vie 
with  Hymenomycetea  in  dimensions  and  utility,  truffles  and 
morels  being  esteemed  by  connoisseurs  as  the  most  deli- 
eious  of  esculent  Fungi.  In  Elvellaeei  the  substance  is 
fleshy,  waxy,  or  tremelloid,  and  the  hymenium  ia  mostly 
exposed.  These  are  either  pileate  or  discoid,  in  some  oases 
brightly  colored  and  attract-  ^^ 
ire,  and  either  several  in-  '  ^ 
ehes  in  diameter  or  so  mi- 
oate  aa  scarcely  to  be  distin- 
gniahed  by  the  naked  eye. 
In  Tuberacei  the  hymenium 
is  complicated  and  enclosed 
in  a  peridinm.  The  species 
are  subterranean,  in  which 
respect  it  is  analogous  to  the 
Uypogai  of  gaateromyoe- 
toua  Fungi,  but  differs  in  the 
aporidia  being  contained  in 
aaci.  The  atrocture  of  the 
Tuberacei  ia  well  illuatrated 

in  the  worka  of  Vittadi  

Corda,  and  Tulaancf  In  the  MorchrJIa  emtmta,  the  common 
Phacidiaeei  the  peritheeium      edible   morel  of  Europe  and 
ia  hard  orooriaceoua,  and  the     'be  U.  &,  order  Elvellaeei. 
hymenium  ia  at  length  exposed.     In  Spheeriaoei  the  peri- 

•  Tnlaane,  L.  R.  and  C,  Stiala  Fangorum  Carpologta,  Paris 
Pe  Barry  on  Ptnmupora,  In  Ann.  da  Set.  Nal.,  4  ser.  xx.  p.  5 
Micnta^  Moutdt,  by  M.  C.  Cooke,  in  Jimm.  QutktU  Club,  vol. 
U.p.61 ;  Polyfnorphie  Fungi,  lu  Papular  Science  Rerimc,  1871,  p.  25, 

fTulasoe,  L.  B.  and  O,  fimgi  HypogxH,  Paris,  lUl ;  Corda,  A., 
bofmafimgontm  hnauqw  eognUorum,  Prague,  18)l7-«2 ;  VittadinI, 
C,  mmognplma  Tubtncaomm,  U3L 


'  the  \ 
ated  I 
lini,      1 


thecia  are  either  oarbonaeeoua  or  membranaeeoaa,  some- 
times oonflaent  with  the  stroma,  pierced  at  the  apex,  and 
the  hymenium  is  at  length  diffluent.  The  stroma  is  occa- 
sionally highly  developed,  and  is  olavate,  as  in  Torruhia, 
orelavate,  branched,  or  horn-like,  as  in  Xylaria,  or  broadly 
effused,  aa  in  Ht/poxylon.  The  fruit  is  sometimes  very  large, 
multiaeptate,  and  colored.  The  habitats  are  also  as  varia- 
ble as  the  plants  themselves— dead  insects,  dung,  rotten 
wood,  dead  or  living  leaves,  old  paper,  old  raga,  matting, 
nnta,  bark,  twiga,  herba,  liehena,  moases,  and  even  parasitic 
on  other  Fungi.  In  Perisporiacei  the  perithecia  are  free, 
always  closed,  and  mostly  membranaceous.  The  aaci  be- 
come evanescent  aa  the  aporea  approach  maturity.  Some 
of  the  apeciea  of  Bryaiphei  are  very  dcatmotivs  to  plant- 
life.  Many  have  their  perithecia  furnished  with  hooked 
or  branched  fulcra,  which  render  them  beautiful  objecta  for 
the  mioroacope.  X  In  Onygenei  the  reoeptaole  ia  elavate  and 
the  aaci  spring  from  the  threads.  The  species  are  developed 
on  animal  anbataneea,  and  remind  one  of  Stilbaoei  amongat 
the  Sporifera.  The  Phyaomycetea 
are  aporidiiferoua  moulda,  in  which 
bladder-ahaped  sporangia  or  fertile 
ealla  are  acattered  on  threada  "  which 
are  not  eompacled  ao  aa  to  form  a 
diatinot  hymenium."  In  thia  family 
the  number  of  sporidia  contained  in 
aaingle  vesicle  is  indefinite.  InAn- 
tennariei  the  threads  are  felted  and 
moniliform,  and  the  aporangia  are 
irregular.  In  the  Muoorini  the 
threada  are  free  and  the  aporangia 
are  terminal  or  lateral,  in  aome 
apeciea  a  complex  eyatem  of  fruc- 
Uanr  caninu,  (a  U.  8.  tifieation  haa  been  diaoovered,  two 
and  European  apeciea),  or  more  threada  by  conjugation  pro- 
ahowlng  the  buratlnor  ducing  a  apeoial  organ  which  de- 
of  the  ripe  tennloal  velops  into  a  fertile  sporangium.? 
sporangium.  Following  the  same    method    as 

that  adopted  for  the  Spori/era,  we  append  here  the  oha- 
racters  of  the  two  families  composing  the  Sporidii/tra,  via. : 

Hymenium  f     Asci  formed  from  the  cells  of  a  fertile  hy- 
present.     |  meniom :  V.  Ascoutcetes. 


Hymenium  ^ 
absent.     ] 


Fertile  cells  (sporangia)  aeated  on  threada 
which  are  not  compacted  into  a  hymenium : 
VI.  Pbtbohycetes. 


Within  the  limits  of  this  article  it  would  have  occupied 
too  much  space  to  enumerate  the  orders,  aub-orders,  and 
genera  of  Fungi,  for  which  we  must  refer  the  reader  to 
aome  apeoial  mycological  work. 

It  will  already  have  become  evident  that  the  fructification 
of  Fungi  is  of  very  great  importance  in  daaaification.  Thia 
ia  more  and  more  evident  aa  we  become  acquainted  with  the 
variable  modea  in  which  the  one  great  end  ia  attained.  In 
aome  caaea  we  have  conidia,  spermatia,  pycoridia,  and  as- 
coaporea.  In  some  apeciea  only  conidia  are  aa  yet  known, 
and  in  others  only  ascospores.  In  some  species  conidia  are 
produced  on  the  branches  of  muoedinoua  threads  and  rest- 
ing spores,  enclosed  in  oogonia,  on  the  mycelium.  Some 
forms  of  fruit  are  exceedingly  minute  and  simple,  others  are 
large,  colored,  and  complex.  Some  germinate  and  repro- 
dnce  their  kind  direct,  othera  through  a  kind  of  alternation 
of  generationa.  Polymorphism  in  Fungi  is  an  interesting, 
but  at  the  aame  time  a  complex  study,  and  mueh  atill  re- 
maina  to  be  diaoovered  of  the  relations  of  one  form  to  an- 
other. || 

The  Meaara.  Tnlaane  have  illuatrated  polymorphism  by 
one  common  apeciea  of  Sphm'a  found  on  pea  and  bean 
atems  and  various  herbaceous  planta.  Thia  species  is  Sphit- 
ria  (Plrotpora)  herbanm.  The  sporidia  are  eight,  con- 
tained in  elongated  membranaceous  asci,  each  being  ovate- 
oblong  or  elliptical,  amber-colored,  divided  by  numerous 
septa  with  transverse  divisions.  These  are  the  ascospores. 
Another  condition  of  this  same  plant  forms  a  mould  in  sooty 
patchea  on  all  kinda  of  decaying  vegetable  aubstaneea ;  there 
IS  a  profuse  mycelium  from  which  arise  jointed  threads,  and 
the  conidia  are  elliptical  and  ultimately  septate.  This  mould 
ia  known  aa  Cladotjioriwn  herbarum.  Another  apeciea  of 
mould  is  sometimes  found  associated  with,  or  paraaitic  upon, 
the  Clndoiporium,  which  ia  called  AUemaria  f«i«i>.  It  con- 
sists  of  chains  of  spores  resembling  inverted  jointed  clubs, 
and  according  to  Tulasne  is  but  another  condition  of  Sphx- 
ria  herbarum.  Still  another  phase  ia  to  be  found  in  a  black 
mould  {Macroiporivm  tarclniila)  which  grows  on  decaying 
gourds.  In  thia  form  the  spores  are  elavate,  with  numerous 
septa,  and  constricted  at  the  jointa.   Besides  these  are  bottle- 

X  LfivelUi,  J.  B.,  OrgttitlMaUm  tie.  ^Erytiphe,  In  Ann.  da  Sci. 
Nat.,  1851,  XV.  p.  IW. 

iSexuiU  Repndwtim  in  lh»  Muoorini,  by  A.  de  Bary,  trans- 
lated In  OrmiUta,  vol.  1.  p.  167. 

I  Polymorphie  Fmgi,  In  Papular  Seienee  Bmiew,  vol.  x.  p.  25. 
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shaped  oysts  containiDg  naked  aporai  oapable  of  germina- 
tion. Here  are  fire  phases  or  different  rorms  of  the  same 
(presumed)  iiiagas.  Ii  is  probable  that  in  addition  to  these 
spermatia  ma;  be  found  or  traced  to  some  already  known 
ooniomyoetoos  species.  This  is  not  an  isolated  instaoce, 
but  one  out  of  many  which  the  same  aathors  believe  that 
they  hare  satisfactorily  traced.  Very  many  others  are  with 
good  reason  suspected.  It  is  not  improbable  that  the  ma- 
jority of  species  of  Splutna  hare  oooidia  in  the  form  of 
moalda  (Hyphomycetes)  and  spermatia  produced  either  in 
oarbonaoeous  peritheoia  or  spurious  conceptacles  (Conio- 
myoetes).  The  seotion  of  ooniomyeetous  fungi  including 
the  species  parasitic  on  living  plants  contains  numerous 
examples  of  dimorphism  or  polymorphism ;  it  is  rather 
the  rule  than  the  exception.  The  uniseptate  spores  of 
Pueeiaia  are  preceded  by,  or  associated  with,  unicellular 
spores  of  Triekoba»i*,  and  these  again  are  in  many  oases 
iMliered  to  b«  related  to  the  elegant  "  olostcr-cupe  "  of  the 
genus  (Ecidium,  and  probably  also  to  the  permanently 
stipitate,  unioellnlar  spores  of  Urontyca.  In  Pkragmid- 
ium,  again,  the  spring  spores  are  a  Lecythea,  and  the 
summer  spores  of  Melampmra  are  Ltcythea,  whilst  the 
final  and  winter  spores  are  not  perfected  till  the  leares  on 
which  the  fungus  is  parasitic  hare  lain  on  the  ground 
through  the  greater  part  of  the  winter,  and  become  decayed. 
In  CoUotporium  at  different  periods  of  the  year  spores  are 
produced  which  differ  in  character  and  facility  of  germin- 
ation. The  relations  between  R$utelia  and  yodtioma  hare 
already  been  alluded  to.  In  TilUtia  (bunt)  there  is  an  al- 
ternation of  generations,*  the  areolate  spores  on  germin- 
ation producing  elongated  fusiform  bodies,  which  are  the 
spores  of  the  second  generation ;  these  coqjngate  and  pro- 
duce long  elliptical  spores  of  the  third  generation,  which  in 
turn  germinate  and  produce  similar  spores  of  the  fourth 
generation.  Continually  additions  are  being  made  to  our 
knowledge  of  the  germination  and  derelopment  of  minute 
Fungi.  The  Saprolegnisa  (if  included  with  Fungi,  as  they 
seem  to  warrant)  afford  instances  of  the  occurrence  of  ac- 
tive soospores,  as  also  do  the  Peronosporiel  and  Gif»topu»^ 
Some  interesting  phenomena  are  exhibited  by  certain  spe- 
cies to  which  a  passing  allusion  may  be  made.  In  some 
species  of  Soletiu,  fur  instance,  when  cut  and  exposed  to 
the  light,  the  surface  more  or  less  speedily  assumes,  by 
oxidation,  a  bright  blue  color.  It  has  been  asserted  that 
this  coloration  is  due  to  aniline  or  a  nearly  allied  substance. 
Some  species  of  Polifportia  (as  Pitlyponta  tulfureiu)  ex- 
hibit on  the  surface  numerous  crystals  of  oxalate  of  lime. 
Certain  agarics  when  wounded  exude  a  milky  juice  in  more 
or  less  profusion,  which  is  either  white  or  colored.  The 
odor  in  some  species  is  very  strong ;  in  Phalliu  and  Cla- 
thnu  exceedingly  disagreeable ;  in  some  agarics  resembling 
the  odor  of  bugs ;  in  others,  as  in  Agariewt  odonu  and 
Agarlciu/nmraHi,  very  agreeable ;  and  in  others  resembling 
new  meal,  whilst  in  a  few  the  peouliar  scent  of  garlic  is 
unpleasantly  perceptible.  Still  more  striking  is  the  lumi- 
nous property  possessed  by  some  exotics,  and  even  under 
certain  conditions  by  natives  of  temperate  climates,  as  of 
the  U.  8.  Humboldt  describes  the  phosphorescent  appear- 
ance of  IlMzomorpka  when  growing  in  mines.  Gardner 
records  a  Braxilian  species  of  agaric  which  gives  out  at 
night  a  bright  phosphorescent  light,  somewhat  similar  to 
that  emitted  by  the  larger  fire-flies,  having  a  pale-greenish 
hue.f  Drummond  reported  from  Swan  River  the  occur- 
rence of  agarics  growing  on  tree-stumps  which  emitted  a 
bright  light  during  the  night.  Dr.  Hooker  observed  the 
same  kind  of  thing  to  the  Himalayas,  and  the  phenome- 
non is  a  familiar  one  in  the  U.  8.,  where  it  has  the  rustic 
names  of  "  fox-flre "  and  "  Sre-wood."{  In  the  south  of 
Europe  Agarinu  oltarim  is  well  known  for  its  luminous 
properties.  Mr.  Hugh  Low  states  that  he  has  seen  the 
jungle  in  Borneo  all  in  a  blase  of  light,  by  which  he  could 
see  to  read  as  ho  was  riding  across  the  island  by  the  jungle- 
road.  Worthington  Smith  writes  of  Palmonu  annotiu, 
found  in  mines  in  Wales,  being  so  bright  that  it  could  be 
seen  in  the  dark  at  a  distance  of  twenty  yards.  He  also 
alludes  to  Polyponu  tul/ureiu  as  occasionally  luminous  in 
England.  A  striking  example  is  recorded  by  Rev.  M.  J. 
Berkeley,  in  whioh  a  log  of  timber  21  feet  long  had  the  in- 
side of  the  bark  oorered  with  a  white  myoeltam.  This  was 
so  luminous  that  when  wrapped  in  fire  folds  of  paper  the 
light  penetrated  through  all  the  folds  on  either  side  as 
brightly  as  if  the  speeimen  was  exposed.  Bcaroely  less  re- 
markable is  the  peculiar  coloring  which  some  species  im- 
part to  the  matrix  on  whioh  they  vegetate.  In  the  case  of 
JielotiHm  Kntginotum,  and  one  or  two  closely  allied  species, 
the  old  wood  on  which  the  fiingns  grows  is  permanently 
colored  of  a  bright  rcrdigris-green.     In  other  instances,  as 

*  Cooke  on  Bunt  Spom,  In  J<mm.  of  (iuakelt  Club,  vol.  t.  (1881), 
p.  187. 
t  OardTia't  CkrmicU,  Sept  21. 1872. 
t  Hooker's  Journal,  1840,  vol.  II.  p.  438. 


in  that  of  Spkwria  nbellum  and  Spktcria  rkodobapka,  some 
tint  of  red  is  imparted  to  the  matrix.  Blackened  or  car- 
bonised matrices  are  more  eommon.  If  space  permitted 
we  might  allude  to  the  singular  forms  which  some  species 
assume — the    stellate    puff-balls    (Oeatter),   the    singular 

tAtero*,  the  coralline  Cla- 
wn*'  .^-         Iknu,  many  of  the  mi- 

(JQ^        ^         nute  but  beautiful  species 
^^     ^d^^        of  the  Myxogastres,  and 
^^^B        the    elegant  Mueedines. 
^Kf  The  rapidity  of  growth; 

^JL  the  profusion  of  spores, 

^^B  n\  and  the  facility  with 
^^^BJ^\  which  they  are  diffused; 
AHBhHkv  I  the  relation  of  some 
species  to  fermentation, 
and  of  others,  such  as 
Merul\u9  laerymatts  and 
Polyporut  deatntctoTi  to 
^_^^  decay    in    timber;    and 

OeaHer  fornleahu  (North  American  kindred  topics  might 
species,  reduced):  A,  section  of  lead  us  to  expand  this 
inner  perldlum ;  B,  tip  of  lobe ;  C,  article  to  double  its  pree- 
group  of  spores,  magnified.  jnt  dimensions,    but  we 

leave  it  thus  as  saggestive  rather  than  exhaustive,  hoping 
that  it  may  be  sufficient  to  induce  the  reader  to  seek  in 
special  works  for  such  further  information  as  he  may  de- 
sire, and  which  we  have  been  compelled  to  exclude.  (See 
Fkbh  KitTATioH  and  QcBH-THKORr.)  M.  C.  Cooek. 

FnBk'8  Grove,  tp.  of  McLean  co..  III.    Pop.  81S. 

Fnnks'town,  post-r.  of  Washington  eo.,  Md.,  92  miles 
N.  W.  from  Annapolis.     Pop.  of  v.  671 ;  of  tp.  1049. 

Fnr.  See  Fnns  ahd  tbe  Fun  Toadx,  by  L.  F.  Broc- 
KETT,  A.  M.,  M.  D. 

Fnr'ca,  a  mountain  of  Switzerland  8268  feet  high,  in  the 
canton  of  Valais,  W.  of  St.  Gothard. 

Far'^ason's  Cove,  t.  of  Mendocino  oo.,  Cal.  Pop.M. 

Faries.    Bee  EuiiENiDia. 

Fa'rins,  tbe  name  of  many  Roman  historical  charac- 
ters, mostly  of  tbe  old  patrician  gens  Furia ;  but  some  ple- 
beians and  many  people  of  Tusculnm  bore  the  name  also. 
Tbe  most  famous  of  all  was  L.  Furius,  a  prator  who  over- 
threw the  Gauls  in  the  great  battle  of  Cremona  (200  B.  c), 
and  received  a  triumph. 

Fnrlanet'to  (Giuseppe),  successor  in  Latin  lexioogia- 

fhy  to  Facoiolati  and  Foreelllni,  was  b.  in  Padua  Aug.  30, 
775;  was  educated  at  the  seminary  in  Padua;  bwame 
corrector  of  the  seminary  press ;  professor  in  the  College 
of  Sta.  Justina;  teacher  of  church  history  in  the  seminary; 

Srofcssor  of  faermeneutics  in  the  university;  and  finally 
irector  of  the  seminary.  In  1816  he  pnblished  two  fas- 
ciculi of  additions  to  the  Lexicon  of  Forcelliai,  and  then 
undertook  a  thorough  revision  of  the  whole  work,  which 
was  published  in  4  vols.  4to,  Padua,  1823-31.  D.  Nor. 
2,  1848.  H.  Drisler. 

Fnr'loilK  [Ang.-Sax.  furUmg — 1. 1.  the  "  length  of  a 
furrow  "],  forty  rods  in  linear  measure ;  the  mgfath  of  an 
Knglish  or  U.  S.  itatnte  mile,  eorresponding  to  the  ttadiuit, 
which  was  theeighth  of  a  Roman  mile.  There  are  also  sev- 
eral looal  furlongs,  and  the  word  is  sometimes  used  for  the 
name  of  a  square  or  land  measure. 

Farlong  (Hevrt),  a  Methodist  divine,  b.  at  Baltimore, 
Md.,  Mar.  21,  1797,  entered  the  ministry  of  the  Methodist 
Episcopal  Church  in  1815,  and  soon  became  one  of  the 
leaders  in  the  Baltimore  Conferenoe.  He  filled  important 
appointments  in  Virginia,  Maryland,  and  Pennsylvania. 
In  1860-61  he  was  chaplain  to  the  Union  seamen's  bethel 
at  Baltimore.  D.  Aug.  29,  1874.  He  was  oonnted  among 
tbe  fathers  in  Methodism,  and  enjoyed  the  fellowship  of 
Bishops  McKendree,  George,  Roberts,  Soule,  Waugh,  and 
Basoom.  3.  H.  WouAir. 

Fnr'niail  (Richard),  D.  D.,  b.  at  Esopus,  K.  Y.,  in 
1751);  removed  in  childhood  to  South  Carolina  with  his 
father,  who  carefully  educated  him.  When  eighteen  years 
old  he  became  a  Baptist  preacher,  attained  wide  usefulness, 
and  was  an  eloquent  patriot  during  the  war  for  independ- 
ence. He  became  a  pastor  in  Charleston  in  1787.  v.  in 
1825.    Author  of  various  published  discourses. 

Fnr'nace  [Lat.  fonua].  The  use  of  furnaces  for  im- 
parting heat  under  various  conditions  is  common  to  nearly 
all  the  industrial  arts,  especially  to  the  treatment  and  utili- 
sation of  metals  and  minerals.  While  special  varieties  of 
heating  apparatus  will  be  described  or  referred  to  in  articles 
on  manufactures  wherein  such  apparatus  is  employed,  the 
general  principles  of  furnaces,  and  their  classification  ac- 
cording to  tbe  methods  of  utilising  fuel,  are  sulyects  of 
guffioient  individuality  and  magnitude  to  warrant  a  sepa- 
rate essay;  and  as  nearly  all  important  types  of  foraaees 
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ue  employed  in  the  iron  and  ateel  mMinfaetare,  the  illue- 
timlioDs  will  be  drawn  trom  thia  aoaroe.  Furnaces  may  be 
ehusifled  as  follows :  I.  According  to  the  method!  of  apply- 
ing heat.  ( 1 )  Optnfirn,  in  which  the  material  nnder  treat- 
ment is  heated  in  the  fuel-ehamber  either  in  contact  with 
the  fuel  or  with  the  heat  radiated  directly  from  it,  or  with 
both.  Iron-amelting  or  blast  fumaoes  are  of  this  class,  bnt 
as  complex  chemical  processes  other  than  those  generating 
heat  taie  place  in  them,  they  are  better  referred  to  in  a  sepa- 
rate article.  Furnaces  for  heating  steam-lwilers  are  of  this 
Tariety,  and  are  considered  in  the  article  Stcah-Engirk. 
The  metallurgical  furnaces  of  this  class  are  the  cupola  for 
melting  iron  for  castings,  etc. ;  the  smith's  "  fire  "  in  all  ita 
forms ;  the  pot-furnace  for  melting  ateel  in  cruaibles ;  also 
the  usual  forms  of  cementing  furnace*.  In  pot  and  oement- 
ing  furnaces  the  vessel  that  holds  the  metal,  rather  than 
the  metal  itself,  is  in  direct  oontact  with  the  flre.  All  forms 
of  apparatus  for  heating  air  for  domestic,  metallurgical,  or 
manufacturing  purposes,  by  means  of  conducting  walla 
placed  between  the  neat-imparting  medium  and  the  air  to 
be  heated,  are  properly  oUssifled  as  "stoves,"  and  are 
treated  iu  various  articles  referring  to  the  warming  of 
buildings,  also  under  the  head  Blast  Fdbnaci.  The  Bes- 
semer converter  and  the  "sponge"  or  ore-reducing  furnace 
are  of  thia  class,  and  will  be  treated  under  Stbkl.  (2)  S»- 
ttrheralory  furnacet,  in  which  the  material  nnder  treatment 
i«  heated  in  a  chamber  separate  from  and  adjoining  the 
fuel-ehamber  by  means  of  the  hot  gaseous  prodnou  of 
combustion  and  by  radiation  from  the  heated  walls  of  the 
ehamber.  Host  of  the  furnaces  used  in  the  wroaght-iron 
•nd  steel  manufacture  are  of  this  class.  The  principal 
Tarietiee  are  the  puddling  furnace,  the  "  heating  fbmaoe, 
the  <nien-heMth  or  Siemens-Martin  steel  furnace,  and  the 
"air     funtaoe,  which  is  a  reverbetatory  melting  furnace. 

II.   Furnaces   are  further   elassiSod   according  to  the 
method  of  utilising  the  fuel :  (1)  Coal  frtmaca,  in  which 


the  heat  utilised  is  the  direct  product  of  the  oombnstion 
of  solid  fuel.  (2)  Otu  furnaea,  in  which  the  fuel  enters 
the  furnace  in  the  form  of  a  gas ;  in  metallurgical  furnaces 
this  is  chiefly  earbonio  oxide ;  if  bituminous  coal,  wood,  or 
peat  is  employed,  some  hydrocarbons  are  present.  To  say 
that  in  the  eoal  furnace  fuel  is  used  where  it  is  burned, 
and  that  in  the  gas  furnace  fuel  is  made  into  gas  in  one 
plaee  and  used  in  another,  would  not  accurately  distin- 
guish between  the  two  varieties,  because  the  gas-producer 
may  be  a  part  of  the  fbmace  where  the  beat  is  utilised,  and 
yet  the  combustion  which  produces  the  carbonic  oxide  gas 
may  be  a  distinct  chemical  process  from  the  combustion 
which  generates  the  utilised  neat.  The  blast  furnace  and 
the  enpola  are  neeessarily  coal  furnaces ;  the  other  furnaces 
enumerated,  whether  the  heat  is  applied  in  the  chamber 
where  combustion  takes  place  or  in  an  ai^oining  chamber, 
may  be  either  coal  or  gas  furnaces. 

Deteription  of  Furnace: — Of  the  open  fire;  the  smith's 
lire  or  forge  is  the  oldest  and  the  most  eommon.  It  con- 
sists, in  its  simplest  form,  merely  of  a  pile  of  coal  flrom 
one  to  two  feet  in  diameter,  beneath  whion  a  blast  is  forced 
through  a  tuyere  leading  from  a  hand-bellows.  Iron  or 
iteel  ban  inserted  in  the  flre  may  receive  a  welding  heat. 
In  large  smith-shops,  such  as  those  connected  with  exten- 
sive machine-shops,  these  fires,  sometimes  50  or  more  in 
number,  are  arranged  in  a  suitable  building,  each  with  its 
blast-pipe  from  a  common  power  blowing-machine,  and  ita 
water-bosh,  anvil,  and  other  appurtenances,  and  its  chim- 
ney or  a  flue  leading  to  a  common  chimney.  The  fire  is 
usually  placed  on  a  oast-iron  table,  or  rather  a  shallow  tank 
on  legs,  at  a  convenient  height.  The  tnyera  is  constructed 
in  various  ways,  many  of  which  are  thesubjeets  of  patents. 
A  portable  smith's  forge  is  usually  a  light  iron  stand  hold- 
ing the  platform  for  the  fire,  and  also  some  form  of  hand 
blowing-machine  and  a  water-bosh.  The  portable  forge  is 
chiefly  used  for  heating  riveta  for  ship  and  boiler  work.    A 
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more  alaborate  form  of  open  flre  is  shown  in  horizontal  aeo- 
tion  by  Fig.  1,  and  in  fh>nt  elevation  by  Fig.  2.  It  is  largely 
employed  in  emeible  steel  works  for  heating  small  ingots 
and  bars.  The  "  cold  "  or  cogging  fire  consists  of  a  pit  A, 
14  X  16  inehee  in  plan  and  2  feet  deep,  without  grate-bars, 
in  which  the  fire  is  urged  by  a  blast  entering  the  tuyere  d. 
The  ashes  are  withdrawn  at  K,  and  the  ingots  are  inserted 
at  A',  having  been  previously  warmed  in  the  "smoke-hole" 
C,  into  which  flame  enters  at//.  Coal  is  fed  down  the  in- 
cline A  into  the  pit  A.  The  extension  Z  is  for  the  accom- 
modation of  long  bars.  The  gaseoua  products  of  combna- 
tion  pass,  partly  and  in  a  regulated  degree,  into  the  gen- 
eral chimney  through  the  holes  1 1,  and  partly  through  the 
mouths  and  feed-holes  of  the  fires.  The  water-lwsh  is 
placed  nnder  the  areh  W,  and  the  coke  and  coal  for  use  lie 
on  the  platform  above  it,  being  divided  by  the  partition  E, 
The  "hot"  or  welding  fire  B  is  a  pit  18  X 12  inches  in  plan, 
and  otherwise  similar  to  the  cogging  fire.  Its  tuyere  is 
protected  by  a  water-casing.  The  fuel  is  coke.  S  is  an 
iron  tray  containing  welding  sand.  The  fire-pits  are  built 
of  flr«-brick,  the  most  refractory  kind  being  required  in 


the  welding  flre,  where  the  moat  exposed  parts  last  bnt  a 
month.  The  two  fire*  consume  about  15  bushels  of  eoal 
and  15  bushels  of  ooke  in  9  hoon  to  heat  and  reheat  i5 
ewt  of  steel.  Casting  the  ingot  in  an  iron  mould  chills  its 
rarfaoe,  so  that  (udden  heating  would  "bum"  it.  It  is 
therefore  warmed  slowly  in  the  smoke-hole,  then  heated  in 
the  cogging  fire,  and  partially  drawn  nnder  a  power-ham- 
mer; t^n  it  is  reheated  as  often  as  required  in  the  weld- 
ing fire. 

The  earliest  amelting  furnaces  were  open  fires,  not  much 
larger  than  smiths'  forges,  and  the  same  crude  apparatus 
is  still  employed  when  fuel  is  plentiful  both  for  smelting 
ore  and  for  decarbnriiing  orude  oast  iron. 

The  reverberatory  heating  /nrnaee  for  solid  fnel,  as  em- 
ployed for  heating  iron  and  steel  masses  of  300  to  2000 
pounds  weight,  is  shown  in  vertical  section  by  Fig.  i.  The 
fire  on  the  grate  A  is  urged  by  the  draft  of  a  high  chim- 
ney, or  usually  by  a  power-fan.  The  masses  to  be  heated 
are  inserted  and  withdrawn  through  the  doors  J  by  hand, 
or  by  machinery  if  they  an  very  heavy.  The  bottom  of 
the  furnace  is  a  bed  of  sand  which  is  compaetad  by  partial 
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Front  EleTatlon, 

fusion.  The  metal  ia  lepanted  from  the  fael  and  shielded 
from  the  dinot  impact  of  the  flame  by  the  bridge  K.  The 
flame,  passing  along  under  the  roof  of  tbe  furnace,  heats 


the  mfltal  below,  partly  by  oontaot  and  partly  by  radiation. 
The  flame-carrent  is  "  rarerberated  "  by  the  roof  and  sides, 
so  as  to  roll  down  upon  and  orer  the  metal.    The  oontraoted 
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Bererberatory  Heating  Fnmaoe  (vertical  section). 
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throat  C  lenda  to  obeok  the  expkniion,  and  hence  to  muD- 
l«in  the  temperature  of  the  burning  gaaea  at  thia  point, 
although  the  furnace  "  worka  "  hotter  at  the  bridge  than  at 
the  throat.  The  ahape  of  the  roof,  the  eiie  of  the  throat, 
and  the  height  of  the  bridge  are  the  aubjecte  of  endleea 
modificationa  to  fait  the  nature  of  the  work  and  alao  the 
caprioea  of  the  workmen.  Cinder  that  forma  from  the 
oxidiiing  metal  and  the  melting  land-bottom  when  high 
beats  are  employed  aoonmulatea  and  ia  tapped  off  at  C. 
The  furnace  ia  a  itrongly  bound  iron  abell  lined  with  fire- 
brick. Upon  a  bed  10  to  13  feet  long,  aiz  7  X  7-inch  iron  rail 
piles  can  be  heated  to  welding  in  1}  hour*  with  about  1000 
pounds  of  coal  per  ton  of  iron.  The  engraving  alao  shows 
one  of  the  varions  arrangements  of  boilers  for  utilising  the 
waste  heat  of  the  furnace.  The  boiler  F  and  its  brick  cas- 
ing are  placed  over  the  fumaoe  (to  save  room),  and  upheld 
by  iron  columns.  The  hot  products  of  combustion  pass  up 
the  flue  D,  under  the  boiler  at  E,  and  through  the  boiler 
flues  into  the  chimney  O.  The  tnbea  are  accessible  for 
cleaning  through  the  doors  U.  In  mills  for  rolling  iron 
rails  all  the  steam  for  driving  the  engines  may  be  gen- 
erated by  the  waste  heat  from  the  furnaces.  Steel-heating 
furnaces  are  worked  at  a  lower  temperature,  and  the  boilers 
over  them  do  not  furnish  all  the  required  steam. 

Tke  reverberalorif  jnelting  furnace,  or  "  air  "  fumaoe  for 
solid  fuel,  is  of  similar 
eonstmetion.  In  the 
older  form  (Fig.  4)  the 
flame  and  any  free  air 
it  may  contain  are 
drawn  from  the  fire-box 
A  along  the  roof  of  the 
furnace,  and  do  not 
come  into  very  direct 
eoBtaet  with  the  metal 
lying  on  the  bed  B.  In 
the  later  form  (Fig.  5) 
the  flame  from  A  is 
thrown  by  the  roof  diraoUy  npon  the  iron  lying  at  B.    This 
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fornaoe  therefore  melts  faster,  bat  it  oxidiiei  the  metal 

more  rapidly.  The  av- 
erage air  fornaoe  melts 
2  tons  of  pig-iron  with 
a  too  of  coal.  In  for- 
eign practioe  reverber- 
atory  melting  and  heat- 
ing furnace  fires  are 
maintained  by  the  draft 
of  large  and  high  chim- 
neys. The  same  is  true  of  the  reverberatory  furnaces 
almost  nnireraally  employed  in  thia  country  for  melting 
iron  for  cannon  and  rolls.  But  in  our  later  foundry  and 
rolling-mill  practice  firea  are  maintained  more  uniformly 
and  with  leaa  expense  by  blast  from  power  blowing-ma- 
chines, usually  rotatory  high-speed  fans.  Iron  melted  in 
an  air  furnace,  as  compared  with  that  melted  by  direct 
contact  of  fuel  in  a  cupola,  escapes  contamination  by  the 
sulphur  and  phosphorus  in  the  niel,  and  its  carbon  and 
silicon  may  be  oxidised  to  any  extent  required  for  cast- 
ings in  the  air  furnace,  thus  increasing  its  strength.  The 
recent  practice  of  melting  6  to  20  per  cent,  of  soft  steel 
scrap,  as  required,  with  cast  iron  in  the  cupola  is  found  to 
make  equally  strong  castings  for  many  purposes. 

Tke  cementing  furnace  is  shown  In  vertical  lection  by 
Fig.  8,  and  in  boritontal  section  by  Fig.  7.  It  is  employed 
for  heating  wrought  iron  in  contact  with  carbon  to  make 
oarbnrlsed  iron,  called  "  blister  steel,"  which  is  then  rolled 
into  marketable  shapes  or  broken  up  and  melted  in  cruci- 
bles to  make  cast  steel.  The  same  general  type  of  furnace 
is  eaitable  for  annealing  metals  and  for  reversing  the  op- 
eration of  cementing — viz.  heating  bars  or  castings  in  con- 
tact with  oxide  of  iron  to  withdraw  carbon.  The  furnace 
consists  of  two  pots  or  troughs  of  refractory  material  (de- 
fined in  Fig.  7  by  the  letter  G  at  the  four  comers  of  each 
pot),  each  about  13X4  feet  in  plan  and  4  feet  deep,  capable 
of  holding  IS  tona  of  iron  bars.  The  pots  are  surrounded 
and  heated  by  means  of  numerous  flues  e,  which  pass  under 
the  bottom  and  np  the  sides,  and  flaea  d  e,  all  of  which  con- 
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Cementing  Furnace  (vertical  section). 


yey  flame  from  the  common  fire  A  to  the  chamber  oi,  whence 
it  is  discharged  by  the  chimneys  N.  The  fire-grates  lie  on 
the  bearing  bars  a  (Fig.  6),  and  form  a  fireplace  about  16 
inches  wide  and  18  feet  long.  The  large  doors  B  B  give 
access  to  the  pots.  H  H  are  pits  at  each  end  of  the  fumaoe 
for  working  the  firea,  and  K  K  are  tunnels  connecting  the 
pits  of  a  aeries  of  furnaces  through  which  fuel  is  brought 
and  ashes  are  removed.  Layers  of  charcoal  about  i  inch 
thick  and  layers  of  iron  bars  are  laid  alternately  in  the 
pots  (in  such  manner  that  no  bars  shall  touch  each  other) 
until  the  pots  are  full.  Then  sand  and  a  cover  of  fire-clay 
is  tightly  rammed  upon  each  pot,  and  the  doors  B  B  are 
closed  with  brick  walls,  except  a  sight-hole  in  each.  A  fire 
i>  then  built  upon  the  grate  at  a,  and  a  yellow  to  white 
heat  is  maintained  on  the  pots  for  S  to  10  days,  according 


to  the  degree  of  carburiiation  required.  Test  bars  are  from 
time  to  time  withdrawn  at  the  hole  g  to  ascertain  the  pro- 
gress of  the  cementation,  and  when  it  is  completed  the  ash- 
pit doors  are  closed  and  the  fire  is  allowed  to  smoulder  and 
fo  out.  The  pots  are  then  opened  and  the  bars  are  removed, 
umaces  for  heating  retorts  in  the  production  of  illumin- 
ating gas  are  simpler  forms  of  the  above- described  appa- 
ratus. 

The  cupola  furnace,  in  a  form  commonly  used  for  melt- 
ing iron  in  foundries,  is  shown  in  vertical  section  by  Fig.  8. 
It  consists  of  a  plate-iron  shell  lined  with  fire-brick.  The 
internal  diameter  is  ordinarily  from  3  to  6  feet.  The  en- 
gravings show  a  Mackenzie  cupola,  which  is  elliptical  in 
cross-section  in  order  to  shorten  the  travel  of  the  blast 
from  the  tuyere  B  to  the  centre  of  the  cupola.   The  tuyere 
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Cementing  Furnace 

ia  a  slit  1  inch  to  1}  inehei  high,  and  extending  entirely 
around  the  fumaoe.  Air  ii  supplied  through  the  wind- 
boxes  D  from  a  high-speed  fan  or  a  piston  blowing-machine 
at  a  pressure  of  i  pound  to  1  pound,  according  to  the 
amount  and  duration  of  the  work.  The  fumaoe  is  narrowed 
at  the  melting  zone  by  the  boshee  G.  Iron  (either  pig  or 
oast  sorap)  and  anthracite  ooal  or  ooke  are  eharged  in 

Fw.  8. 


(borliontal  section). 

alternate  layers,  and  the  melted  metal  accumulates  in  the 
hearth  below  the  tnyeres,  and  is  tapped  off  at  A.  Bitu- 
minous coal,  being  compacted  by  the  heat  and  the  pressure 
of  superincumbent  charges,  will  not  permit  free  passage  of 
the  blast,  and  is  hence  an  unsuitable  fuel  for  cupolas. 
From  5  to  10  pounds  of  iron  are  melted  with  a  pound  of 
coal,  aocording  to  the  kind  and  siie  of  fhmace.    When 
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Cupola  Furnace  (vertical  section). 


Vertical  Section. 
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the  day'>  melting  it  over  the  bottom  doora  are  opened  and 
the  uod  bottom  and  the  slag  and  any  remaining  iron  are 
dropped  into  the  pit  below. 

Fur  delivering  regular  qaantitiei  of  melted  iron  for 
many  oonsecutire  honra — for  instance,  6  tons  an  hour  for 
a  day  and  a  night  in  a  Bessemer  steel-works — modifications 
of  the  onpola  are  required,  as  shown  in  the  Tertical  sec- 
tion Fig.  y  and  the  oross-section  Fig.  10.  In  the  foundry 
enpola  (Fig.  8)  the  hearth  is  shallow,  so  that  the  bed- 
eharge  of  coal  (which  mutt  reach  abore  the  tuyeres)  may 

Fio, 


be  light ;  and  sinoe  the  furnace  is  run  but  a  few  hours  at 
a  time,  this  hearth  is  large  enough  to  contain  the  slag.  If 
a  great  quantity  of  iron  is  required,  large  cnpolaa  or  a 
number  of  cupolas  are  employed.  But  when  the  furnace 
must  melt  continuously  for  many  hours,  the  hearth  H  (Fig. 
9)  is  enlarged  to  accommodate  a  considerable  quantity  of 
melted  metal  and  slag,  and  the  tap-holes  U  V  are  provided 
to  discharge  the  slag  a<  it  accumulates ;  otherwise  it  would 
rise  and  clog  the  tuyeres  and  form  "  scaffolds,"  which  are 
masses  of  slag  and  coal  that  ohiU  upon  the  walli.     The 
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tuyeres  0  are  oart-iron  tabes,  generally  six  in  number, 
with  a  i  X  8-inch  hole  in  each,  and  are  so  arranged  that 
they  can  be  cleared  while  in  operation  by  inserting  a  bar 
through  doora  in  the  wind-boxes  P.  In  a  cupola  of  &  feet 
internal  diameter  the  bed-charge  of  coal,  to  reach  above 
the  tayeres,  is  about  2^  tons.  Upon  this  are  placed  3^ 
tons  of  pig  iron  and  100  pounds  of  limestone  (to  make  the 
cinder  fluid) ;  then  600  to  700  pounds  of  coal,  31  tons  of 
iron,  and  100  pounds  of  limestone,  followed  by  coal,  iron, 
and  limestone  in  the  last-named  proportions.  The  fire  is 
maintained  by  draft  through  the  holes  J  K  L  till  the  bed- 
charge  is  thoroughly  alight ;  these  holes  are  then  closed 
and  blast  ia  applied  through  the  tuyeres  0.  When  some  15 
tons  of  iron  nave  been  melted  and  tapped  out  at  L,  the 
alag-hole  V  is  opened.  As  the  hearth  fills  again  with  iron 
the  slag  floating  upon  it  runs  out ;  and  when  the  iron  has 
risen  to  U,  it  is  again  tapped  off  at  L.  The  slag-bole  now 
remains  open,  and  the  cupola  is  worked  continuously  as  last 
described. 

Tie  Oai  Furnace. — The  mere  mingling  of  combustible 
gas  and  air  is  but  one  element  in  the  production  of  the 
great  and  manageable  heats  obtained  in  a  gas  furnace. 
The  regenerative  principle — i.  «.  utilising  the  otherwise 
waste  escaping  heat  to  raise  the  temperature  of  the  enter- 
ing air  and  gas — is  the  subject  of  those  modem  improve- 
ments which  are  bringing  the  gas  furnace  into  almost  uni- 
versal use.    There  are  two  systems  of  regeneration :  1st,  the 


one  by  meona  of  which  Mesara.  C.  W.  and  F.  Sicmeoa  of 
London  have  developed  the  highly  perfected  and  generally 
used  Siemens'  furnace.  This  consists  in  passing  the  heated 
products  of  combustion,  as  they  leave  the  furnace,  over 
vast  surfaces  of  brick,  upon  which  they  deposit  their  heat. 
The  entering  air  and  gau  are  then  passed  over  these  hot 
brick  surfaces,  and,  so  to  speak,  wash  off  the  heat  from 
them  and  take  it  up  themselves.  Meanwhile,  the  escaping 
products  of  composition  are  heating  other  brick  surfaces, 
which  in  their  turn  yield  their  heat  to  the  incoming  gases. 
This  is  the  alternating  system.  The  heat  in  a  coal  rever- 
beratory  furnace  probably  never  exceeds  3500°  F. ;  that 
produced  in  a  gaa  furnace  by  direct  combustion  ia  the 
same,  plus  the  heat  returned  by  the  regenerators,  and  may 
reach  4500°  F.,  which  is  the  heat  at  which  dissociation 
commences,  and  is  therefore  the  maximum  attainable  by 
the  combustion  of  the  gases  employed.  2d.  The  other 
form  of  regenerator  is,  properly  speaking,  a  stove,  in  which 
the  outgoing  gases  pass  on  one  side  of  thin  conducting  par- 
titions, while  the  incoming  gases  flow  along  the  opposite 
side,  the  beat  being  continuously  transmitted  through  the 
partitions.  This  continuous  system  of  regeneration,  although 
employed  in  a  limited  or  an  imperfect  manner  long  prior  to 
Siemens'  experiments,  and  considerably  improved  by  Gor- 
man in  the  English  furnace  bearing  hia  name,  has  recently 
been  raised  to  the  Siemens'  standard  of  excellence  by  Sel- 
lers, and  also  by  Frank,  in  this  country.    The  gas-producer 
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fau  also  b«en  the  sabject  of  many  modifioatioos  to  suit  dif- 
ferent fuels.     The  one  illustrated  in  longitudinal  section 
by  Fig.  10  A  and  in  cross-section  by  Fig.  10  B  is  the  form 
Fio.  10  A. 


used  by  Siemens  for  bituminous  ooal.     It  is  a  strongly 
bound  fire-brick  chamber,  from  7  to  8  feet  square  in  its 
largest  dimensions  and  7  feet  deep.     Coal  charged  through 
Fio.  lOBw 


Siemens  Gas-Producer. 


the  gas-tight  hopper  A  is  slowly  burned  on  the  grate  B. 
The  fire  is  stirred  by  a  bar  inserted  at  the  bole  C.  By 
means  of  the  fiuo  D  the  gas  enters  the  gas-stack  E, 
which  is  also  the  outlet  of  three  other  producers  arranged 
around  it.  Thence  the  gas  is  conducted  by  brick  or  iron 
flues  to  the  furnaces,  which  may  adjoin  the  producers  or  be 
hundreds  of  feet  away.  Air  for  combustion  is  usually 
drawn  into  the  grate  by  means  of  the  furnace  chimney, 
but  blast  is  beginning  to  be  introduced  under  the  grates  in 
order  to  better  control  the  rate  of  combustion.  Some  2 
tons  of  ooal  are  burned  in  24  hours  in  each  producer.  The 
anthracite  producer  is  usually  larger  and  has  more  grate 
surface,  ana  jets  of  steam  are  employed,  chiefly  to  soften 
the  clinker.  The  use  of  water  as  a  means  of  furnishing 
combustible  gases  has  not  proved  advantageous,  because 
their  combustion  produces  no  more  heat  than  that  ab- 
stracted in  decomposing  the  water  into  these  gases.  Bitu- 
minous ooal  having  been  lighted  in  the  producer,  the  vola- 
tile oonstitaents,  chiefly  hydrocarbons  and  water,  are  first 
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evolved.  Of  the  remaining  60  or  70  per  cent,  of  solid  car- 
bon, that  next  the  grate  is  burned  to  carbonic  aoid,  which, 
by  rising  through  two  or  three  feet  thickness  of  incandes- 
cent carbon,  is  changed  to  carbonic  oxide.  The  gases 
passing  to  the  furnace  consist  chiefly  of  carbonic  oxide,  25 
per  cent.,  hydrocarbons,  10  per  cent.,  and  nitrogen,  60  per 
cent.  The  producer  and  gas-flue  should  contain  a  slight 
excess  of  pressure  over  the  atmosphere  to  prevent  the  in- 
flow of  air  through  crevioes,  and  tne  consequent  combus- 
tion and  waste  of  gas.  Placing  the  gas-producers  below 
the  furnace,  or  supplying  them  with  air  oy  a  fan  rather 
than  by  the  furnace  chimney  draft,  best  accomplishes  this 
result.  Another  means  of  producing  such  a  plenum  is  the 
sheet-iron  cooling  tube,  in  which  the  gas  from  the  stack  E 
(Fig.  10  A)  falls  towards  the  furnace,  and  is  thereby 
cooled  from  300°  or  400°  down  to  200°  or  250°,  thus  gain- 
ing 15  to  20  per  cent,  in  weight,  which  urges  it  forward  to 
the  furnace. 

The  Siemetu  Oai  Furnace, — The  general  structure  and 
II. 


Siemens  Gas  Furnace, 
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Siemens  Gu  Fnrnace  (cros»4ecUon). 

details  of  this  fnrnaoe,  for  botli  melting  and  heating,  are 
illustrated  by  Figs.  11  to  14,  whigb  represent  a  5-ton  open- 
bearth  famace  for  the  manufacture  of  Martin  steel  out 
of  cast  and  wrought  iron,  as  built  by  Mr.  S.  T.  Wcllman 
for  the  Otis  Iron  and  Steel  Co.,  Cleveland,  0.  Above  the 
Vou.  II.— 25 


floor-line  W  (Fig.  13)  the  fumaoe  is  a  rectangular  iron  box 
about  22X10  feet  in  plan,  strengthened  with  buckstnvcs, 
roofed  and  lined  with  fire-brick,  and  furnished  with  charg- 
ing doors  U,  like  the  ordinary  rererborating  furnace.  The 
■and-bed  or  hearth  T  upon  which  the  materials  are  melted 
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reata  in  a  heavy  cast-iron  basin,  beneath  which  there  is  free 
circulation  of  air  to  preserve  the  parts  from  excessive  heat. 
By  means  of  the  spout  T  the  steel  is  conducted  to  the  cast- 
ing ladle.  Fig.  14  is  an  exterior  view  of  the  charging  side 
of  the  furnace  and  of  the  regenerator  below.  The  regen- 
erator consists  of  four  flre-briok  chambers  K  L  M  N  (Fig. 
II ;  shown  in  horiiontal  section  at  Fig.  12,  and  in  cross- 
section  at  Fig.  13),  which  are  filled  with  a  cheokerworic  of 
fire-bricks  stacked  loosely  together,  so  as  to  present  the 
largest  amount  of  surface  to  any  gas  entering  the  chamber. 
From  each  of  the  end  chambers  K  N  two  gas-ports  S  lead 
up  into  the  furnace  (as  shown  on  the  right  of  Fig.  11,  and 
in  plan  on  the  right  of  Fig.  12).  From  each  chamber  L 
M  three  air-ports  P  (Fig.  II)  and  R  (Figs.  II  and  12)  lead 
up  alongside  the  gas-ports  to  a  higher  point  in  the  furnace, 
in  order  to  promote  a  more  thorough  mixture  of  air  and 
gas.  The  ports  thus  form  a  sort  of  vast  argand  burner  at 
each  end  of  the  furnace.  The  gas,  air,  and  reversing  valves 
and  flues  are  shown  in  cross-section  at  Fig.  13,  in  plan 
(laid  over  a  horizontal  section  of  the  flues)  at  Fig.  12,  and 
in  longitudinal  soction  (laid  over  a  longitudinal  section  of 
the  regenerators)  at  Fig.  11,  The  operation  is  as  follows: 
Qas  from  the  producers,  regulated  by  the  puppet-valve  B, 
passes  down  through  the  reversing  valve  C  ( Fig.  1 1 ),  which 
IS  so  sot  as  to  throw  it  into  the  flue  F  and  the  regenerator 
K,  where  it  percolates  through  the  moss  of  red  to  yellow 
hot  brickwork,  and  thence  passes  at  an  equally  high  tem- 
perature into  the  furnace.  Meanwhile,  air,  regulated  by  the 
valve  £,  is  drawn  by  the  furnace  chimney  into  the  revers- 
ing valve  C  (Fig.  13),  which,  being  set  similarly  to  C, 


guides  the  air  through  the  flue  G  into  the  regenerator  h 
where  it  is  also  heated  red  hot,  and  in  this  condition  it 
passes  up  the  port  P,  and  meet*  the  red-hot  gas  at  the 
mouth  of  the  furnace.  The  combustion  is  instantaneous,  and 
intense  enough,  if  the  gas  is  not  carefully  regulated,  to  melt 
down  the  rouf  of  the  furnace.  The  flame  is  thrown  down 
by  the  roof  upon  the  bath  of  metal  in  the  hearth  T ;  thence 
it  passes  down  the  porta  R  8  (Fig.  12)  into  the  two  regen- 
erators M  N  (Fig.  11),  which  absorb  its  heat;  and  thence 
it  escapes  through  the  flues  J  H  under  the  two  reversing 
valves  C  C,  and  into  the  chimney-flue  A  A'.  After  20  or 
30  minutes,  the  two  left-hand  rcgenei^ttors  having  been 
somewhat  cooled  by  the  ingoing  air  and  gas,  and  the  two 
right-hand  regenerators  having  been  highly  heated  by  the 
outgoing  products  of  combustion,  the  valves  C  C  are  re- 
versed by  means  of  the  handles  D,  when  immediately  the 
currents  begin  to  move  in  the  opposite  direction ;  the  gases 
pass  into  the  furnace  at  R  S  and  out  through  the  regener- 
ators K  L.  The  chief  advantages  of  the  gas  furnace  over 
the  coal  furnace  are  —  1st,  Less  than  half  the  coal  is  re- 
quired for  a  given  heat;  but  since  the  escaping  heat  of  the 
gas  furnace  is  expended  in  regenerating  giis  rather  than  in 
raising  steam,  additional  coal  must  be  burned  imder  the 
boilers,  so  that  the  fuel-saving  is  reduced  in  rolling-milli 
to  about  25  per  cent.  2d,  The  saving  in  the  oxidation  of 
the  iron  heated  is  about  3  per  cent. — a  greater  economy 
than  that  in  fuel — and  is  due  to  the  complete  command 
of  the  chemical  character  of  the  flame.  The  prevention  of 
smoke,  the  saving  of  space  and  labor,  and  the  cleanliness 
of  works  ore  also  consideraUe  advantages.    It  will  be  ob- 


Blemens  Gas  Furnace  (exterior  view  of  the  charging  aide,  and  of  the  regenerator  below). 


served,  by  comparing  the  open  hearth  with  the  pot  fumaoe 
and  the  puddling  furnace  hereinafter  described,  that  the  use 
of  gas  and  of  regeneration  may  be  adapted  to  any  required 
shape  of  furnace  and  to  all  varieties  of  work.  In  the  glass 
manufacture,  for  example,  they  are  largely  employed.  In 
the  gas  kealing  furnace  the  bed  is  usually  mode  muob  larger 
than  in  the  coal  reverberatory  (Fig.  3),  because  uniformity 
of  temperature  oan  be  much  better  maintained.  The  larg- 
est practicable  cool  furnace  will  heat,  for  instance,  6  or  7 
three-rail  steel  ingots  weighing  a  ton  each ;  a  perfectly 
manageable  gas  furnace,  20  X  12  feet  on  the  bed,  will  hold 
15  or  18  such  ingots.  The  continuous  regenerator  will  be 
described  in  a  following  paragraph. 

Tkt  Pot  Furnace. — This  is  a  small  furnace,  worked  at  a 
very  high  temperature,  for  heating  fire-clay  or  plumbago 
crucibles  or  pots  in  which  steel,  brass,  and  other  metals  are 
melted.  In  the  manufacture  of  crucible  steel  the  pots  con- 
taining the  ingredients  (chiefly  wrought  iron  or  cemented 
steel,  and  a  little  carbon  and  manganese)  are  about  15 
inches  high  by  10  inches  in  diameter.  From  two  to  six 
of  them  are  placed  in  a  "  melting-hole,"  which  is  a  fire- 
brick furnace  just  large  enough  to  bold  them  and  the  fire 


in  which  they  are  partially  buried.  The  top  of  the  funisee 
opens,  by  means  of  a  lid,  on  the  general  floor  of  the  build- 
ing ;  a  grate  beneath  communicates  with  a  subterranean 
ash-pit  and  gangway.  The  fire  in  a  coal  furnace  is  urged 
by  a  powerful  blast,  and  the  escaping  heat  trom  a  long 
row  of  melting-holes  passes  under  a  common  Bt«am-boiler. 
When  the  metal  is  ready  to  cast,  the  lid  of  the  furnace  is 
drawn  to  one  side,  the  pot  is  lifted  out,  the  cover  of  the  pot 
is  removed,  and  the  metal  is  poured  into  a  mould.  Figs. 
15  and  16  are  respectively  a  longitudinal  and  cross-section 
of  a  Siemens  gas-pot  furnace.  The  general  structure  of  a 
melting-hole  and  the  situation  of  the  pots  E,  whether  coal 
or  gas  fuel  is  used,  are  shown  at  F  G.  The  structure  and 
operation  of  the  regenerative  apparatus  will  bo  understood 
by  referring  to  the  foregoing  desonption  of  the  open  hearth. 
Gas  and  air,  entering  the  hot  regenerators  I  II  respectively, 
mingle  and  burn  as  they  enter  the  melting-hole  G  ;  th^oe 
they  pass  into  and  heat  the  regeneratx)r8  J  K.  By  means  of 
the  reversing  valves  the  aurrvnts  are  changed  from  time  to 
time,  in  order  to  maintain  a  uniform  temperaturv  in  the 
furnace.  , 

The  Puddling  Fumaee. — This  is  a  revorl>eratory  furnaoe, 
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in  which  erode  out  iron  is  melted  and  subjected  to  the 
oxidiiing  aotion  of  sir  and  of  oxide  of  iron,  in  order  to  re- 
more  Ita  earbon  and  silicon,  and  thus  convert  it  into  a 
fiastj  mass  of  malleable  iron.  Itsgeneral  eonstruotion  is 
ike  that  of  the  beating  furnace  (Fig.  3),  except  that  its 
hearth  is  formed  Hl(e  that  of  the  open-hearth  furnace  (Figs. 
11  to  14).  When  gas  fuel  is  employed  the  regenerative 
system  is  substantially  that  shown  in  the  last-named  en- 
gravings. The  single  puddling  furnace  has  a  door  at  one 
side  of  the  hearth,  by  which  the  iron  is  inserted  and  the 
"  ball "  is  removed.  Through  a  notch  in  the  door  the  work- 
man inserts  the  "  rabble  "  or  hooked  iron  bar  by  whioh  he 
stirs  the  bath  and  forms  the  iron  into  balls.  A  double  fur- 
nace has  doors  on  both  aides,  through  which  two  men  work 
in  the  same  bath.  The  product  of  a  double  furnace  is 
about  two  tons  in  ten  hours.     Many  attempts  have  been 


made  to  increase  the  product  of  the  puddling  furnace,  and 
to  relieve  the  severe  manual  labor  of  stirring  the  charge, 
by  mechanical  appliances,  chiefly  by  means  of  the  revolv- 
ing furnace.  These  oontrivanoes,  especially  the  successful 
rotary  furnace  of  Danks,  will  be  referred  to  in  the  article 
on  the  Irox  Maxcpactitrk.  The  general  features  of  rotary 
furnaces  are  shown  in  the  following  engraving  (Fig.  18). 
The  wrought-iron  chamber  B  is  lined  with  refractory  ma- 
terial, and  supported  on  rollers  at  W  and  by  a  trunnion  at 
Y.  It  is  rotated  in  either  direction  as  required,  and  it  is  also 
removed  from  or  placed  against  the  gas-entrances  p  n  by 
means  of  a  small  steam-engine  and  gearing,  not  shown  in 
the  engraving.  The  furnace  is  constantly  filled  with  flame, 
and  the  contained  fluid  iron  and  slag  are  stirred  either  vio- 
lently or  gently  by  its  fast  or  slow  rotation.  One  end  of 
the  Danks  fumaee  is  set  against  a  firebox  like  the  fir«box 


Siemens  Gas  Pot-Fumaoe  (longitudinal  section). 
Fio.  It. 


If 


Settua  oilCD 
Siemens  Gas  Pot-Furnace  (cross-section), 
of  the  ordinary  reverberatory  (Fig.  3),  and  a  removable 
nptake  covers  or  uncovers  the  other  end.  In  the  Sellers 
fnmace,  here  shown,  gas  from  a  producer  entering  at  I, 
and  air  at  n,  unite  at  the  top  of  tne  furnace,  reverberate 
as  shown  by  the  arrows,  and  pass  from  the  same  end  of  the 
furnace  at  g  into  the  regenerator. 

7^1!  (Ttrnd'anoiw  Rtgtntrator. — Figs.  17  and  18  illustrate 
generally  (he  rotary  puddling  fnrnace  as  above  described, 


and  also  the  gas-producer,  boiler,  and  continuous  regen- 
erative system,  as  applied  to  gas,  puddling,  and  other  fur- 
naces by  Messrs.  WilHam  and  George  H.  Sellers  of  Philadel- 
phia. The  regenerator  consists  of  the  three  chambers  G  K  H 
(Fig.  17),  and  the  fli«-brick  tubes  m.  Fig.  18  is  a  rertieal 
section  through  the  chamber  O,  looking  into  the  ends  of 
the  tubes.  The  products  of  oombnstion  continually  Bow 
out  of  the  ftimaee  at  g  (Fig.  18),  into  the  chamber  O; 
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tbenoe  through  the  upper  aariei  of  tubes  to  H;  thesoe 
through  the  middle  seriea  of  tubes  to  I,  and  theuoe  to  the 
flue  J,  which  oondnoU  them  through  the  boiler  L  iuto  the 
ohimne;  E;  or  they  may  past  directly  to  the  ohimney. 
Meanwhile,  the  ioooming  air  for  oombnation,  enteriug  the 
thamber  K  at  j>',  oontinually  flows  arouud  the  tubes,  and 


Fio.  17. 


thenoe  into  the  furnace  at «  (Fig.  18).  Thus,  the  escaping 
heat  of  the  furnace  is  transmittal  through  the  walls  of  the 
tubes  to  the  entering  air.  An  important  feature  of  this 
system  of  oontinuous  regeneration  is  that  the  air  enteriug 
the  bottom  and  rising  through  the  chamber  K  encounters 
snceessiTely  hotter  tubes,  and  reoeives  its  highest  tcmpera- 


The  Continuoos  Begenerator. 
Fia.  18. 
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Continuous  Begenerator  (vertical  section). 


tare  jnst  as  it  enters  the  furnace  from  the  escaping  gases 
just  as  they  leave  the  furnace.  For  varioua  purposes  auf- 
flcient  heat  is  obtained  by  regenerating  the  air  alone,  espe- 
cially when  the  producer  (D,  Fig.  IT)  is  close  to  the  fur- 


nace, so  that  the  gas  loses  none  of  its  initial  heat  in  long 
conduits  and  cooling-tubes.  When  a  greater  temperature 
is  required  in  the  furnace,  a  part  of  the  escaping  heat  is 
applied  to  the  entering  gas  also  by  means  of  a  similar  re- 
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genentor.  Tb«  regenerktion  of  tithar  the  air  or  the  gu 
alone  ia  obvioaily  not  peoaliar  to  the  oontinnoas  system. 
In  the  apparatas  illustrated  various  improvemeDta  are  in- 
trodaced:  the  escaping  gates  leare  the  regenerator  at  a 
sufficient  temperature  to  raise  steam  in  the  boiler  L  for 
operating  the  rotary  pnddling  furnace ;  the  produeer  D  has 
a  closed  ash-pit,  and  air  is  supplied  to  it,  and  also  to  the 
legenerator,  by  means  of  a  fan  instead  of  chimney  draft,  so 
that  the  working  may  be  more  nioely  regulated;  and  the 
gas  deposits  any  dust  and  ashes  that  may  rise  with  it  in 
the  chamber  F  before  passing  into  the  fnmace.  An  arrange- 
ment is  also  shown  for  heating  the  air  in  the  tubes  0  (a 
small  continuous  regenerator)  before  it  enters  the  produeer. 

Cometunon. — A  treatise  on  furnaces  without  descriptions 
of  the  different  smelting  furnaces,  and  of  numerous  standard 
forms  of  apparatus  for  applying  heat  in  the  varions  arts,  is 
obriously  incomplete :  they  are  all,  however,  special  appli- 
cations, and  as  such  are  described  in  the  treatises  on  these 
arts,  and  they  are  all  modifications  of  the  typical  forms 
herein  described.  In  those  arts  where  fuel  is  used  on  the 
largest  scale,  such  as  the  manufacture  of  wrought  iron, 
steel,  and  glass,  and  where  the  highest  temperatures  are  re- 
quired, the  grand  improvement  of  the  period,  already  be- 
coming general,  is  the  nse  of  gaseons  fuel,  and  its  regenera- 
tion by  means  of  the  escaping  heat  of  the  furnace.  One,  at 
least,  of  the  most  important  modern  manufactures — that 
of  open-hearth  steel — is  the  direct  result  of  the  regeneratire 
gas  fnniace.  Heat  of  sufficient  Intensity  and  of  suitable 
chemical  character  was  unattainable  by  any  other  known 
means.  The  temperature  of  dissociation  having  been  at- 
tained, further  improvements  would  appear  to  lie  in  the 
direction — 1st,  of  economy — less  than  one-tenth  of  the  the- 
oretical valne  of  fnel  is  utilised  In  the  best  fumaoes;  2d, 
ef  more  enduring  refractory  materials  —  fire-bricks  are 
melted  at  easily  attainable  heats,  and  all  refractory  eom- 
ponnds  are  soon  destroyed  by  chemical  reaction  with  the 
mgredients  under  treatment.  Alex.  L.  Hollct. 

Fnmace  (Heatihq).    See  Warhixq. 

Fnr'naa,  county  of  Nebraska,  bounded  B.  by  Kansas. 
Area,  000  square  miles.  It  is  watered  by  the  Republican 
River,  and  affords  good  grasing.     Cap.  Bieaver  City. 

Foraes  [Flemish  V«Hrii«],  town  of  Belgium,  in  the 
province  of  West  Flanders,  at  the  junction  of  three  canals, 
has  a  large  trade  in  com,  butter,  cheese,  and  linen.     P.  4694. 

Fnraesa  (Hohacc  Howard).    See  Appexdix. 

Fnr'nesa  (William  Hexrv),  D.  D.,  a  clergyman,  b.  in 
Boston,  Mass.,  Apr.  20,  1802 ;  a  graduate  of  the  Boston 
Latin  School  and  of  Harvard  College,  1820  ;  studied  theol- 
ogy at  Cambridge,  and  was  ordained  pastor  of  the  First 
Congregational  Unitarian  church  in  Philadelphia  in  I82& ; 
there  he  has  since  remained.  Dr.  Fnmess  is  widely  known 
as  an  author;  has  published  a  volume  of  prayers  (I8S0),  a 
volume  of  sermons  (1855);  has  written  devotional  poetry 
of  tender  feeling ;  has  made  numerous  translations  from 
the  Oerman  poets,  and  has  published  a  vAlume  of  prose 
tales  from  the  Oermap  (1856).  He  has  printed  many  ser- 
mons in  pamphlet,  has  contributed  articles  to  the  Ckriillati 
Szaminer,  mostly  on  his  favorite  subject,  the  New  Testa- 
ment Gospels,  and  was  for  three  years  editor  of  the  Diademy 
an  annual  published  in  Philadelphia.  But  his  name  will 
be  remembered  in  connection  with  the  anti-slavery  move- 
ment, in  which  he  took  an  intense  interest,  and  on  which 
he  frequently  and  earnestly  preaohed ;  and  with  the  attempt 
to  recover  the  character  or  Jesus  by  a  fk«sh  stndy  of  his 
biographers.  His  chief  literary  works  were  on  this  theme, 
the  sneeessive  volumes  being  simply  attempts  at  more  com- 

?lete  and  convincing  statement.  The  first,  Semarlt  on  ikt 
'omr  OotptUf  appeared  in  1836 ;  JiMiw  and  Hit  Bioffrapkertj 
in  1838 ;  a  Hitlori/  of  Jaiu,  in  1850  ;  Tkonghlt  on  Ike  Lift 
and  Ckaraeter  of  Jaut  of  Xatarelk,  in  185t ;  ^e  Veil  partly 
Lijltd,  1864;  and  Jcihm,  in  1871.  He  also  translated  from 
the Oerman,  with  notes  and  oomments.  Dr.  Daniel  Schenkel's 
Ckaratterbild  Jetn,  an  elaborate  essay  written  as  a  reply  to 
Kenan's  work  (2  vols.,  Boston,  1866).  (For  an  estimate  of 
his  view  of  Jesus  see  the  A'brl*  Amer.  Rniem  for  Oct,  1850.) 
Dr.  Fnmess  is  remarkable  for  a  spirit  of  noble  and  pure 
enthusiasm,  for  earnestness  of  religious  conviction,  and  for 
delicacy  of  literary  taste.  His  fame  as  a  preacher  stands 
very  high.  In  sectarian  oontroversies  he  has  never  taken 
part,  nor  has  he  been  interested  in  the  extension  of  the 
Unitarian  faith  as  a  peculiarity,  preferring  to  stand  outside 
of  organisations.  0.  B.  Frotbhioiiah. 

Fnmess  (William  Hiinir,  Jr.),  son  of  the  above,  an 
artist,  b.  in  Philadelphia  May  21,  1828 ;  d.  in  Cambridge, 
Mass.,  Har.  4,  1 867.  On  leaving  school  at  the  age  of  sixteen, 
he  went  into  a  counting-room,  but  was  there  only  one  year, 
his  passion  being  for  art.  His  skill  in  crayon  portraits 
gained  him  reputation  and  money ;  he  went  to  Brooklyn, 
N.  Y.,  thence  soon  after  to  Boston,  where  a  residence  of 
two  or  three  years  enabled  him  to  accumulate  sufficient 


means  by  hit  pencil  to  spend  more  than  two  years  abroad, 
studying  art  in  DUsseldorf,  Munich,  Dresden,  and  Venice. 
On  his  return  he  established  himself  as  a  portrait-painter 
in  Philadelphia,  married,  removed  his  studio  to  Boston, 
and  lived  in  Cambridge.  His  Improvement  at  an  artist 
was  rapid,  and  at  the  time  of  his  death  he  stood  in  the 
ttoaX,  rank  of  his  profession.  Bis  best  work  Is  marked  by 
firmness  of  drawing,  truth  of  color,  fidelity  to  characteristic 
traits  of  feature,  and  fine  feeling  of  expression.  His  genius 
was  delicate,  his  spirit  gentle,  his  taste  refined ;  but  earnest 
study  saved  him  from  weakness,  and  his  simple  love  of 
truth  imparted  to  his  portraits  a  living  charm.  He  was 
fortunate  in  his  subjects.  Charles  Sumner.  Lncretia  Mott, 
Dr.  Fumess,  John  W.  Field,  Hamilton  Wilde  the  painter, 
J.  P.  Lesley,  the  daughter  of  R.  W.  Emerson,  with  many 
peraonj  besides  of  intellect  and  character,  sat  to  him.  But 
nis  best  work  gave  only  the  promise  of  what  he  might  have 
done  had  he  lived.  O.  B.  Frotrinqbah. 

Fami'tnre  [Fr.  fonmir,  to  "  furnish  "].  The  furnish- 
ing of  houses  with  utensils  and  ornaments  will  represent 
the  kind  and  degree  of  civilisation  among  any  people. 
With  savages,  furniture  is  of  a  very  rude  and  coarse  de- 
scription, and  needs  little  remark.  The  furniture  of  the 
dwelling  of  an  opulent  Persian,  Assyrian,  or  Syrian  2500 
years  ago  (and  it  has  changed  but  little  in  the  lapse  of 
centuries)  may  be  very  briefiy  described.  Entrance  was 
through  the  centre  of  the  windowless  front  by  a  broad,  low 
door — through  which  the  horses  or  asses  also  found  their 
way — into  the  inner  court,  with  its  fountains,  its  garden, 
and  its  fiowers,  from  which  there  was  an  ascent  by  a  flight 
of  steps  to  the  gallery  of  the  second  floor.  Opening  from 
this  gallery  were  large  rooms,  the  floors  covered  with  mats, 
and  with  broad  divans  ranged  along  one  side  covered  with 
rich  shawls,  while  on  the  opposite  side  were  closets  and 
chests  or  coffers  richly  adorned,  or  perhaps  inlaid  with 
copper,  silver,  and  gold  wrought  with  great  skill.  In  these 
were  kept  the  costly  robes  and  jewels  and  the  rare  and 
costly  perfumes  which  formed  a  large  item  in  the  wealth  of 
the  Oriental  nobleman.  The  dining-room  was  furnished 
with  a  table  occupying  three  sides  of  a  square,  with  couches 
on  which  the  guests  reclined,  placed  around  the  table  on 
the  outside  of  the  square.  The  banquet  was  likely  to  be 
served  with  dishes  of  gold  and  silver,  massive  and  precious, 
but  without  forks  or  spoons.  The  kitchen  utensils  were  few 
in  number,  made  of  metal,  and  each  one  sei^'cd  for  several 
purposes.     The  cooking  was  done  by  an  open  fire. 

The  Egyptians,  who  were  for  many  centuries  the  most  re- 
fined and  civilised  of  all  the  nations  of  the  world,  were  the 
earliest  to  provide  abundant  furniture  for  their  dwellings, 
and,  with  the  possible  exception  of  the  Phoenicians,  the 
most  skilful  in  its  construction.  A  Tfaeban  mnmmy-csse, 
„„  ,  which  from  the  inscrip- 

tioo  seems  to  have  been 
made  about  1600  B.C., 
or  almost  3500  yrars 
since,  now  preserved  in 
the  Louvre,  has  its 
comers  very  carefully 
dovetailed,  though  no 
other  nation  made  use 
of  this  form  of  joint  for  many  centuries  later.  These  mum- 
my-oana  (Fig.  1),  often  encrusted  with  ivory  or  with  the 
precious  metals,  formed  at  a 
very  early  period  a  part  of  the 
nimiture  of  the  dwelling.  Egyp- 
tian nobles  had  chairs  of  great 
site  and  beauty,  ornamented 
with  carvings  and  bas-reliefs  in 
wood,  ivory,  or  metal.  (Fig.  2.) 
Their  bedsteads  were  massive 
and  decorated  with  abundant 
sculptures  in  bas-relief,  and 
their  mirrors  of  polished  metal 
were  large  and  adomed  with 
carvings  of  animal  life. 

The  intellectual  Oceek  led  too 
public  a  life,  and  was  too  fully 
devoted  to  public  displays  in 
art,  literature,  and  philosophy, 
to  give  any  considerable  atten- 
tion to  the  decoration  of  his 
dwelling.  Hence,  while  all  the 
public  edifices,  temples,  theatres, 
statues,  and  paintings  of  Oreece 
are  models  of  excellence,  wo 
have  no  contemporaneous  repre- 
sentations, either  in  painting,  carving,  or  sculpture,  of  the 
interiors  of  dwellings.  We  know,  indeed,  that  the  Greeks 
reclined  at  their  meals  upon  the  triclinia  or  couches  around 
the  table,  which  formed  three  sides  of  a  hollow  square — 
except  the  Lacedsmonians,  who  adhered  to  the  Denches 


Mummy-case  in  Oak, 


Fro.  2. 


Egyptian  Throne,  or  state 
chair. 
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Fro.  3. 


Fio.  4. 


•ad  the  aitting  poatare;  that  thej  wera  also  aimpler  in 
deooration  than  the  Oriental  nationa;  that  their  beda  and 
bcdateada  in  aome  or  the 
Orcoian  citiea,  especial- 
ly in  Corinth  and  the 
half-Oreoian  oit;  of 
Epheaua,  were  the  most 
eostlj  and  ornamental 
of  all  their  furniture, 
calling  into  exerciae  the 
genina  of  their  moat 
eminent  aoulptora  and 
oarrera ;  and  that  aaide 
from  coffera  for  their 
treasurea  and  jovcia, 
cloacts  for  their  ralu-  CotTeroratroog-box  of  the  tweirch 
able  rolla  of  pap;ru8or  century, 

parchment,  ana  wardrobea  for  their  clothing,  all  much 
plainer  than  tboae  of  the  Orientala,  their  houaea  mnat  bare 
Dcen  bare  of  furniture. 

The  Roman,  with  far  less  artistic  taste  than  the  Greek, 
had  a  more  practical  character.  In  the  early 
hiatory  of  republican,  and  even  regal  Rome, 
home  had  ita  attractions,  and  such  adorn- 
mcnta  as  would  enhance  these  were  aou);;ht. 
The  couches,  chairs,  tables,  beds,  coGTers, 
atrong-boxcs,  libraries,  and  closets  depicted 
in  the  paintings  on  the  walls  of  Pompeiian 
dwellings,  or  if  of  metal  preserved  there,  in- 
dicate that  great  advances  had  been  made  in  Chuii  uX  Lho 
the  production  of  furniture,  and  that  Roman  twelfth  cen- 
artists  had  followed  Egyptian  models  in  *ury. 
household  decoration.  As  luxury  increased,  thia  deoora- 
tion extended  to  the  amaller  and  more  portable  artiolea  of 
furniture.     Many  of  these  _, 

were    of  exquiaito  work-  Ho.  B. 

mansbip.  When  the  West- 
ern empire  collapsed,  sink- 
ing under  the  inroads  of 
Qotb  and  llun,  all  this 
luxury  vanished,  and  thero 
came  in  its  place  the  ruder 
and  simpler  forms  of 
Gothioart,  (Figs.  .3  and  4.) 
The  movements  which  led 
to  the  revival  of  letters  and 
of  high  art  led  also,  by 
gradual  steps,  to  the  im- 
provement of  this  Gothic 
furniture,  and  demonstrat- 
ed that  in  skilful  hands 
even  ita  rude  arches,  ita 
heavy  timbers,  and  ita 
rough,  unhewn  beams  and 
rails  were  capable  of  being  Baron's  Chair  of  the  flfteenth 
transformed  into  forms  of  century, 

great  beauty  and  delicacy.  (Fig.  S.) 

Among  the  earliest  artists  to  evolve  these  new  beantiea 
from  what  had  hitherto  seemed  coarse  and  crude  were  the 
Scandinavians — Swedes  and  Norwegians.  Some  of  their 
ohuroh-atalla,  wardrobes,  bedsteads,  etc.  made  in  the  fonr- 
teenth  oentury  developed  in  a  remarkable  degree  the  ca- 
pacity of  the  Gothic  architecture  for  delicate  traceries  and 
artistic  effect.  The  introduction  of  the  ogival  style  in  the 
ornamentation  of  furniture,  which  was  first  attempted  in 
the  flfteenth  century,  added  greatly  to  the  beauty  of  the 
larger  and  heavier  articlea.  (Fig.O.)  Abouttheboginningof 
the  sixteenth  oentury  the  arohiteotural  atyle  known  as  the 
Renainance  began  to  be  applied  to  the  larger  articlea  of 
bouaehold  furnitnre.  The  Renaisaanoe,  thongh  profeaaedly 
a  revival  of  the  ancient  classic  art  of  Greece  and  Komo,  waa 
really  a  combination,  more  or  less  complete,  of  the  arohi- 
teotnre  of  the  luxurious  period  of  the  decadence  of  the  Ro- 
man empire  with  the  more  ornamental  styles  of  the  later 
Qothio.  In  its  application  to  furniture,  however,  a  better 
effeot  waa  produced  than  in  the  development  of  its  bixarre 
features  in  large  pnblic  edifices.  The  principal  artists  and 
architects  who  were  instrumental  in  introducing  the  Re- 
naissance  style  into  furniture  were  the  Germans — Gabriel 
Krninmerof  Cologne;  Jacob  Onckciscn  and  Wendel  Diet- 
terlin  of  Strusburg;  Jan  Frcdeman  van  Jodo  (called  De 
Vries  or  tho  Frisian),  a  Dutch  designer  and  engraver;  a 
little  later  Kriapin  van  Passe,  also  a  Hollander,  and  the 
French  architect  Jacques  Androuet,  called  Ducerccau  ;  and 
at  a  later  period  Undcntroh,  a  German  architect.  All  ex- 
cept the  last  three  belonged  wholly  to  the  sixteenth  cen- 
tnry.  The  era  of  Louis  XIV.  (1643-1713)  waa,  so  far  as 
both  architectural  art  and  the  designing  of  elegant  furni- 
ture was  concerned,  a  period  of  decadence ;  the  style  known 
among  architects  as  the  Rococo  prevailed  both  in  furnitnre 
and  building;    thero  was  great  splendor  in  gilding  and 


bronie,  but  the  design*  wan  not  artiatio,  and  thei«  waa  aa 
incongmona  mingling  of  anoient  and  modem  atylea  which 

waa  almoat  entirely  de- 
void of  character  or  of 
the  best  effect  (Fig.  8); 
and  though  curiosily- 
huntera  are  aometimei 
in  rapturea  over  the 
barbaric  aplendora  of 
some  of  the  furniture 
of  the  era  of  U  Grand 
Hfonnrqme,  there  is  little 
in  it  to  aatisfy  a  reSoed 
and  cultivated  taste. 
The  latter  part  of  the 
eighteenth  century  waa 
marked  by  a  very  gen- 
eral return  in  architec- 
ture and  the  other  fine 
arts  to  classic  modela, 
end  these  were  copied 
so  closely,  and  with  lo 
little  regard  to  the  ad- 
vance which  civiliia- 
tion  had  made  in  2000 
ycara,  that  they  pre- 
aerved  all  the  faulta 
without  any  consider- 
able portion  of  the  spirit 
of  the  classic  age.  Dur- 
ing the  preacnt  century 
the  varioua  eras  of 
Gothic  architecture  and 
the  Renaiaaance  period 
have  found  their  ad- 
mirera,  and  the  prev- 
alent tendency  OI  the 
age  ia  rather  to  the 
florid  or  decorated 
Gothic  and  Ihe  Italian 
atylea  of  the  Renais- 
sance than  to  the  pare 
classic  or  the  silly  and 


Cljaet  for  mlasals,  etc.  of  the  church  nnmeaning  vagaries  of 
of  Egebrao,  Norway,  made  in  1480.  the  rococo  style  There 
have  been  aome  indioatlona  both  in  England  and  the  U.  S. 
of  an  attempt  at  the  creation  of  a  new  and  diatinetly  origi- 
nal style  of  architeoture,  and  of  ita  application  lo  the  but 
qualitiea  of  furniture ;  but  it  muat  be  confessed  that  there  ia 
far  too  general  a  tendency  to  reat  contented  with  variations 
and  new  combinations  of  the  claaaio,  Gotbio,  and  Renais- 

Fio.  7. 


L  Hanging  Dresslng-Table  with  shelves,  in  oak.  Renaissance 
style,  designed  by  Fredeman  van  Jode. 


aance  designs.  Some  of  these  are  very  tasteful,  and  pos- 
acaa  high  merit  of  a  certain  order,  but  there  are  certainly 
reaources  in  nature  aa  yet  unused  by  art,  and  it  only  needs 
the  vivid  perceptions  of  genius  and  the  skilful  band  of  the 
master  to  bring  them  out  and  delight  the  world  by  new 
revelations  of  the  beautiful.  The  large  use  of  iron  and 
steel,  and  later  of  tho  rattan,  in  the  production  of  furniture 
has  had  an  influence,  thus  far,  to  subordinate  beauty  to 
use.  The  furniture  is  cheap,  strong,  durable,  and  in  gen- 
eral not  objectionable  in  form,  but  for  the  most  part  it  is 
not  artistic  or  beautiful.     M'ben  we  hare   attained  such 
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eaotrol  orer  theae  iB*teri»la  u  to  msk*  tham  plutis  Mid 

readily  moulded  for  om  in  all  their  fonnt,  we  may  be  able 

to  Bait*  beauty  and  naefBlneaa ;  and  then  will  be  the  beet 

Flo.  8. 


Easy-Chair  of  violet  ebony,  the  sent  and  hack  coTered  with 
Oobelliis  tapestry  (about  1715). 

opportunity  for  the  introduotion  of  new  oonoeptions  and 
deeigna,  which  in  the  end  aliall  make  the  American  styles 
of  arobiteotare,  whether  in  building  or  furniture,  as  famous 
as  hare  been  the  Qreek  or  the  Gothic  in  the  past. 

We  have  tbas  far  said  nothing  of  the  furniture  produced 
by  the  Chinese,  Japanese,  and  other  nations  of  the  extreme 
EasL  Their  cabinets  and  coffers,  their  lacqaered  wares, 
and  their  porcelain  are  certainly  very  attraotire,  and  in  a 
certain  sense  beantiful ;  their  inlaid  or  marqueterie  work 
is  admirable,  and  much  of  their  carving  is  of  great  deli- 
cacy of  finish ;  but  their  designs  are  exceedingly  grotesque, 
their  perapeotive  is  constantly  at  fault,  and  their  hinges, 
loeks,  and  raetal-work  are  mostly  worthless.  They  develop 
no  new  designs ;  their  work  a  thousand  years  ago  was  from 
the  same  patterns  and  quite  as  perfect  as  now. 

In  the  matter  of  inlaying,  mosaics,  and  marqueterie  the 
Italians,  French,  and  HoUandeca  have,  in  the  last  three 
centuries,  attained  the  highest  exoellenoe.  The  Rnssians 
are  also  very  skilful  in  some  descriptions  of  this  work. 
A  large  table  of  malaohite  in  various  figures  and  shades 
inlaid  in  marble,  presented  more  than  twenty  years  sinoe 
by  the  exar  Alexander  II.  to<  Hon.  Thomas  H.  Beymonr, 
then  U.  S.  minister  at  St.  Petersburg,  if  one  of  the  finest 
examples  of  this  kind  of  work.  Manjfueterie  (the  term  used 
for  inlaying  figures  with  fine  wood,  ivory,  or  shells,  in  dis- 
tinction from  aiosaie,  which  is  the  inlaying  with  preoioni 
stones  or  metals)  is  so  abundant  among  the  dealers  in  an- 
tique furniture  that  unless  the  designs  are  of  special  excel- 
lenoe  they  attract  very  little  attention,  and  hardly  bring 
any  advance  of  price. 

But  while  artistic  fumitare  delights  the  eye  and  gratifies 
the  refined  taste,  it  is  not  to  be  forgotten  that  in  the  present 
artificial  condition  of  society,  furniture  is  a  necessity,  and 
not  a  luxury,  to  the  greater  part  of  the  civilised  world; 
and  while  we  are  entitled  to  ask  that  the  forms  of  even 
the  most  common  articles  of  furniture  should  not  be  rude 
or  uncouth,  we  can  hardly  look  for  any  considerable  de- 
velopment of  artistic  exoellenoe  in  the  cheaper  grades. 
Hocn  of  the  furniture  put  upon  the  market  has  not  even 
the  merit  of  durability ;  it  is  cheap,  and  answers  a  toler- 
able purpose  BO  long  as  it  lasts.  Made  by  machinery,  often 
ill  fitting  in  its  parts,  its  defects  concealed  by  glue,  putty, 
paint,  and  varnish,  its  merits  are  few  and  its  deficiencies 
many.  A  higher  grade  of  furniture  is  made  by  hand, 
mostly  by  Qerman,  Dutch,  or  French  workmen,  and,  though 
not  of  remarkable  elegance,  is  substantial,  durable,  and 
serviceable.  Probably  more  than  nine-tenths  of  the  furni- 
ture manufactured  in  the  U.  S.  belongs  to  these  two  classes. 
In  the  division  of  labor  which  is  the  result  of  a  dense  and 
highly  civilised  popnlation  the  production  of  furniture  has 
been  sabdirided  more,  perhaps,  than  any  other  branch  of 
meehanioal  indiistry.  Thus,  there  are  at  least  a  dosen 
elaaaes  of  manufacturers  of  chairs  of  different  patterns — 


dining,  eommon,  caoe-seat,  easy,  upholstered,  office,  and 
other  chairs.  Others  make  a  specialty  of  sofas,  tjte-4- 
tttes,  and  divans ;  others  of  lounges ;  others,  still,  of  sofa- 
beds  ;  while  yet  others  make  only  ottomans.  There  are 
eight  or  ten  classes  of  manufacturers  of  different  styles  of 
tables ;  one  producing  only  dining-tables,  another  ironing- 
tables,  another  card-tables,  another  small  stands,  another 
library-tables,  another  carved  or  inlaid  tables ;  and  so  on. 
The  manufacture  of  bedsteads  is  divided  into  nearly  as 
many  classes,  though  the  best  manufacturers  have  their 
finest  bedsteads  manofaotured  under  their  own  direction ; 
there  are  numerous  manufacturers  of  what  are  known  as 
chamber  sets,  consisting  of  bedstead,  bureau,  washstand, 
commode,  small  table,  and  three  or  four  chairs.  Some  eon- 
fine  themselves  to  sets  coated  with  an  enamel  or  gilded, 
and  having  a  very  tasteful  appearance,  though  they  are  not 
always  durable.  Others  make  only  maple  sets,  stained, 
painted,  varnished,  or  gilded;  others  make  these  sets  of 
ash,  black  walnut,  butternut,  or  a  combination  of  two 
woods;  while  the  better  class  are  of  cherry,  mahogany 
(both  now  out  of  fashion),  blaok  walnut,  or  rosewood. 
Above  these  in  quality  come  the  carved,  ornamented,  or 
inlaid  sets,  which  are  really  artistio  and  command  a  high 
prioe.  The  minor  articles  of  household  furniture  are  also 
very  largely  distributed  among  specialists,  the  best  general 
manufacturers  confining  themselves  to  the  larger  articles. 
Library  fnmitnre  —  bookcases,  tables,  cabinets,  stands, 
clocks,  etc. — is  a  specialty  by  itself,  into  which  very  few 
general  manufaoturers  enter.  There  is  room  in  this  for 
artistio  display,  and  it  is  often  improved. 

The  manufacture  of  iron  or  steel  furniture,  or  fnmitnre 
in  part  of  iron  or  steel,  does  not  to  any  great  extent  be- 
long to  the  class  of  household  goods.  (Fig.  8.)    The  French 
Fio.  ». 


French  Iron  Bedstead. 


and  Qermans  have,  however,  made  some  artistic  bedsteads 
and  tables  of  iron,  and  our  own  manufacturers  some  of  the 
cheaper  bedsteads.  The  willow  or  wicker  furniture  and 
the  rattan  furniture  (the  latter  owing  its  introduction  al- 
most wholly  to  the  energy  and  efforts  of  the  late  Cyrus 
Wakefield)  are  more  widely  used  in  dwellings,  and  are  easy 
and  comfortable,  though  not  specially  artistic. 

The  processes  of  the  manufacture  of  household  furniture 
are  briefly  these :  In  the  cheaper  goods  the  basis  or  frame- 
work, and  sometimes  the  entire  article,  is  of  some  of  the 
eommon  woods — pine,  bass-wood,  white-wood,  or  soft  ma- 
ple; the  frame  is  usually  put  together  with  dovetailed 
joints  and  glue,  and  by  the  aid  of  Blanchard's  lathe  for 
turning  irregular  surfaces  and  the  various  scroll  and  end- 
less saws,  etc  the  desired  form  is  obtained.  Where  the 
wood  is  to  be  exposed  it  is  now  veneered  with  mahog- 
any, blaok  walnut,  or  rosewood,  sufficient  pressure  being 
applied  to  make  the  veneer  adhere  closely  and  firmly.  If 
only  small  portions  of  the  wood  are  to  be  seen,  sometimes 
the  solid  black  walnut,  oak,  or  ash  is  used,  or  the  wood, 
as  in  bedsteads,  tables,  etc.,  is  rubbed  smooth,  stained, 
grained,  treated  with  acid,  or  enamelled.  If  veneer  is 
used,  it  is  pumiced,  varnished,  pumiced  again,  and  again 
varnished  or  rubbed  very  smooth,  oiled,  shellacked,  or 
waxed.  Ornaments,  as  handles,  sorolls,  knobs,  or  pieces 
in  imitation  of  carving,  arc  screwed  and  glued  on,  and  the 
necessary  trimmings — looks,  slides,  catches,  castors,  etc. — 
having  been  put  on  and  another  coating  of  oil  or  varnish 
applied,  the  article  is  ready  for  the  market.  Very  much 
of  this  furniture  is  made  in  the  rough  at  factories  in  well- 
wooded  districts, and  sent  to  the  large  cities  to  be  finished. 
The  table,  bureau,  and  washstand  tops  are  usually  cheap 
marble  slabs.  Some  of  the  articles,  as  the  lounges,  sofas, 
easy-chairs,  t£te-l-t£te>,  etc.,  are  upholstered — ^that  is,  the 
seats  are  construoted  with  spiral  springs,  the  lower  portion 
of  the  coil  being  firmly  sewed  to  heavy  webbing,  which  is 
in  turn  fastened  to  the  bottom  of  the  seat  either  by  nails, 
slats,  or  a  board ;  orer  these  springs  is  a  covering  of  bur- 
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Ispa,  on  which  it  packed  some  elaMie  aubiteeas,  onrled 
horsehair  being  the  best,  bat  whalelione  shavingi,  tow, 
bus-wood,  or  palm-leaf  sharings,  onrled  haalts,  or  a  oom- 
ponnd  known  as  "exeelaior,"  being  often  ased  on  the 
cheaper  work ;  the  seat  is  then  confined  in  the  form  and 
pattern  designed  by  a  covering  of  beaver  unbleached 
sheeting  or  drilling  drawn  tightly  over  it  and  nailed.  This 
in  torn  is  eovered  with  haircloth,  reps  of  various  colors, 
woollen  or  silk  brooatelle,  broadcloth,  morocco,  or  patent 
leather.  In  the  number  and  quality  of  the  springs,  in  the 
character  of  the  elastic  covering,  and  in  tlie  goods  em- 
ployed for  the  outside  covering,  as  well  as  in  the  way  this 
IS  attached  to  the  sofa,  lounge,  or  chair,  there  are  abundant 
opportunities  for  frnndulent  and  imperfect  work,  some  of 
which  is  difficult  of  detection.  The  cnaraoter  and  integrity 
of  the  manufacturer  are  the  best  safeguards  against  this. 

The  better  grades  of  furniture  are  made,  except  the 
drawers,  those  portions  of  the  frames  which  are  covered  by 
upholstery,  the  slats  or  spring  bottoms  of  the  bedsteads, 
etc.,  of  the  solid  woods — black  walnat,  rosewood,  oak,  satin- 
wood,  curled  or  birdseye  maple,  and  the  like — but  often 
the  panels,  etc.  are  veneered  with  what  are  called  French 
or  veined  veneers  of  the  same  description  of  wood,  or  some- 
times of  some  contrasting  wood.  This  class  of  furniture  is 
for  the  most  part  made  by  hand,  and  not  by  machinery ; 
there  is  eonsiaerable  carving  af  the  simpler  sort  about  it, 
and  it  is  very  highly  Anished.  The  patterns  vary  greatly, 
'  according  to  the  taste  of  the  manufacturers ;  some  confine 
themselves  to  Gothic  styles,  earlier,  mediaeval,  or  later,  and 
more  or  less  florid  and  flamboyant;  some  prefer  the  Re- 
naissance designs,  and  make  these  of  Florentine,  Venetian, 
Roman,  or  Dutch  styles;  some,  again,  afleot  the  claasio 
styles,  though  generally  those  of  the  decadence  period,  and 
a  few  venture  upon  the  absurd  rococo  styles.  Ther«  ought 
to  be — ^bttt  there  is  not — a  true  American  style,  deriving  its 
inspiration  from  our  forests,  our  plants,  fruits,  and  flowers, 
and  copying  nature  as  it  exists  here.  There  are  still  higher 
grades  of  furniture,  on  which  has  been  expended  the  abun- 
dant labor  of  the  sculptor  and  carver's  art  in  baa-reliefs 
on  oak.  rosewood,  and  walnut,  but  these  are  rare  produc- 
tions, those  who  have  the  wealth  and  taste  to  seek  for  such 
work  generally  preferring  the  antique  furniture  of  the  six- 
teenth, seventeenth,  and  eighteenth  centuries,  with  its  elab- 
orate and  artistic  carvings.  It  is  becoming  somewhat 
common  among  our  wealthier  citiiens  in  the  large  eities 
who  are  building  line  residences  to  summon  to  their  aid 
"  furniture-designers  " — a  profession  which,  though  well 
known  in  Europe,  is  comparatively  new  here— and  the  sise, 
height,  location,  and  outlook  from  each  room  being  noted, 
they  design  for  it  the  appropriate  furniture,  carpets,  cur- 
tains, and  decorations.  These  designs  are  usually  worked 
out  by  the  manufacturer,  who  employs  the  designer,  and 
who  has  a  high  reputation  for  artistic  work.  This  method 
of  furnishing  a  house,  while  it  requires  large  means  for  its 
sncoessful  adaption,  is  undoubtedly  a  great  advance  to- 
wards high  art,  and  prevents  those  blunders  and  inoon- 
gmities  in  the  artistic  arrangement  of  a  home  into  which 
persons  of  wealth  and  considmable  culture,  but  of  defective 
art-education,  are  liable  to  fall. 

The  extent  and  importance  of  the  furniture  mannfiu- 
ture  in  the  U.  S.  may  be  appreciated  from  the  following 
statistics :  In  1850  there  were  4242  establishments,  employ- 
ing 22,010  hands,  and  capital  $7,303,!ISS,  using  raw  mate- 
rial to  the  value  of  $6,890,548,  and  producing  furniture  to 
the  value  of  $17,883,054.  In  1880  the  number  of  mann- 
faotories  had  slightly  diminished,  there  being  but  3594  re- 
ported, but  these  employed  27,108  hands  and  a  capital 
of  $13,829,526  ;  paid  $8,909,998  in  wages,  used  $8,181,250 
worth  of  raw  material,  and  produced  furniture  to  the  value 
of  $25,632,293— an  increase  of  50  per  cent,  on  the  amount 
for  1850.  In  1870,  5981  manufacturers  were  reported,  em- 
ploying 53,298  persons  and  a  capital  of  $43,947,913,  paying 
$21,574,531  as  wages,  using  $25,843,170  worth  of  raw  ma- 
terial, and  producing  furniture  to  the  value  of  $89,082,684 
— an  increase  of  over  200  per  oent.  in  ten  years,  and  of  400 
per  oent.  in  twenty  yean.  (For  much  information  concern- 
ing American  furniture  we  are  indebted  to  Messrs.  W.  P. 
Kingman  &  Co.,  New  York.)  L.  P.  Brockctt. 

Fur'nins  (Caiits),  a  friend  of  Cicero,  who  was  tribune 
of  the  people  50  B.  c. ;  opposed  Octavius  and  favored  Mark 
Antony  during  the  triumvirate,  but  was  pardoned  by  Au- 
gustus ;  attained  consular  rank,  and  in  21  b.  c.  was  prefect 
of  Hither  Spain. 

Fan,  tp.  of  Stanley  oo.,  N.  C.    Pop.  1044. 

Faimckabad',  oity  of  British  India,  the  capital  of  the 
district  of  the  same  name,  situated  on  the  Oanges,  on  the 
toad  between  Calcutta  and  Delhi.  It  is  one  of  the  oom- 
meroial  centres  of  Upper  Hindostan.     Pop.  60,000. 

Fnn  aBd  the  Fur  Trade.  The  use  of  the  skins  of 
wool-bearing  and  fur-bearing  animals  aa  oonrenient  and 


readily  adapted  elotbing  goes  back,  aooording  to  the  Sacred 
Reoorda,  to  the  time  of  the  expulsion  of  the  flnt  pair  from 
Eden.  This  eostame  is  used  among  all  sarage  and  half- 
civilised  nations  in  cold  climates,  and  some  of  those  in 
semi-tropical  regions.  But  apart  from  the  use  of  these 
skins  of  animals  as  clothing,  there  grew  np,  at  a  very  early 
date,  a  demand  for  the  finer  and  more  beautiful  furs  for 
purposes  of  ornament  and  luxury.  We  find  numerous  evi- 
dences of  this  both  among  sacred  and  profane  writers.  Tbey 
were  used  for  the  decoration  of  the  tabernacle  in  the  wilder- 
ness, the  badgers'  skins  which  formed  the  outermost  cover- 
ing of  the  sacred  edifice  being,  in  the  opinion  of  biblical 
critics,  the  skins  of  the  fur-seal  (the  badger  being  unknown 
in  Egypt,  Arabia,  or  Palestine),  while  below  Uiis  cover- 
ing was  another  of  rams'  skins  dyed  red  ( Ex.  xzxvi.  19). 
Costly  furs  formed  a  part  of  the  luxurious  coverings  of 
couches  in  the  palaoe  of  Sardanapalus.  Herodotus  tells 
us  that  the  inhabitants  of  the  shores  of  the  Caspian  Sea 
were  clad  in  the  rich  fur  of  the  seal,  and  .£1ianuB  and  Plu- 
tarch both  speak  of  the  Pontic  mouse  (generally  supposed 
to  have  been  the  ermine),  whose  rich  fur  made  warm  and 
beautiful  robes,  and  was  used  as  the  covering  of  oouobes  in 
the  palaoe  of  Phamabasna.  The  Chinese  and  Japanese 
have  used  furs  as  articles  of  Inxnry  for  at  least  2500  years 
(the  Chinese  probably  for  more  than  3000),  and  the  robes 
of  ermine,  sable,  and  fiery-fox  furs  worn  by  the  nobles  of 
both  nations  are  remarkable  for  their  beauty.  The  choicest 
and  finest  furs  (except  the  sable,  which  was  not  known  at 
that  time)  were  very  generally  worn  as  articles  of  Inxnry 
by  the  effeminate  Roman  aristocracy  in  the  decline  of  the 
Roman  empire.  In  the  fourth  eentnry  of  our  era  the  tan 
of  the  beaver  (then  known  as  the  Pontic  dog),  the  ermine, 
the  seal,  and  several  speoies  of  fox  were  in  great  demand. 
The  tribes  of  Goths,  Uuns,'and  Ostrogoths  which  were 
migrating  in  each  hosts  from  the  north  brought  with  them 
the  ohoiee  furs  of  the  Arctic  regions,  and  during  the  Middle 
Ages  they  became  articles  of  luxury  throughout  Southern 
and  Central  Europe.  In  the  twelfth  century  the  lighter- 
colored  fters  were  almost  nniversally  dyed  of  a  brilliant  red 
color.  In  the  wars  with  the  Saracens  the  Christian  princes 
imitated  their  foes  in  their  habits  of  luxury,  and  costly 
furs  fh)m  the  East  were  used  to  such  an  extent  that  tbey 
wellnigh  ruined  the  nations  of  Europe.  Sumptuary  de- 
crees were  issued  about  A.  n.  1200  by  Richard  I.  of  Eng- 
land and  Philip  II.  of  France,  prohibiting  the  wearing  of 
these  costly  furs  either  by  princes  or  people,  but  before  the 
close  of  that  oentury  Louis  IX.  of  France  appeared  in  pub- 
lie  with  a  snrcoat  lined  with  the  skins  of  746  ermines.  Not 
long  after  this  the  privilege  of  wearing  particular  kinds  of 
choice  furs  was  granted  to  certain  noble  families  in  Ger- 
many, France,  and  Italy,  but  each  one  was  restrioted  to  • 
single  kind  of  tur,  and  was  permitted  to  pnt  a  figure  of  the 
animal  producing  it  in  his  armorial  bearings.  Thus,  tba 
ermine,  the  sable,  the  Hungarian  squirrel,  the  Podolian  or 
fiery  foz,  and  possibly  alio  the  beaver  and  the  wolf,  eam* 
to  find  a  place  in  the  coats-of-arms  of  some  of  the  highest 
aristocracy  of  continental  Europe. 

For  many  centuries  the  Baltic  ports  were  the  great  d  jpfttt 
of  the  fur-trade,  the  furs  being  brought  thither  from  Livo- 
nia, Sweden,  Norway,  Northern  and  North-eastern  Russia, 
and  later  also  from  distant  Siberian  settlements  by  carai- 
vans  which  deposited  them  at  the  great  market-towns  of 
Moscow  and  Nijni-Novgorod.  The  discovery  of  the  Ameri- 
can continent  soon  changed  the  current  of  this  traffic,  for, 
though  sables  and  ermines  still  came  only  from  Russia, 
Siberia,  and  Northern  Europe,  yet  the  American  foreata 
and  waters  furniahed  in  countless  numbers  the  beavar— 
then  regarded  as  one  of  the  choicest  of  firs — the  pine  and 
stone  martens,  the  mink,  lynx,  badger,  raooobn,  theehoioest 
and  most  beautiful  species  of  the  fox,  including  the  silver, 
white,  cross,  blue,  and  red  fox,  and  the  seal  and  sea-otter, 
the  Virginia  opossum,  the  mnskrat,  and  among  larger 
nnimala  the  bison,  arctic,  griiily,  and  black  bears,  and  the 
large  gray  wolf.  This  fur-trade  was  almost  wholly  monop- 
olised by  three  or  four  great  trading  oompanira  within  IM 
or  150  years  after  the  discovery  of  the  continent.  The 
Dutch  East  India  Company  was  first  in  the  field,  and 
carried  on  a  thriving  trade  almost  exclusively  in  fun  with 
its  trading-posts  of  New  Amsterdam  (New  York),  Beaver- 
wyck  (Albany),  and  one  or  two  pointa  on  the  Delaware 
River,  as  well  as  at  several  points  on  the  coast  of  Maine^ 
from  1609  to  about  1684.  The  French  very  soon  estab- 
lished themselves  in  the  same  traflic  in  Canada  and  farther 
N.  and  W.,  their  chain  of  forts  and  trading-bonaes  ex- 
tending at  one  time  from  Hudson's  Bay  to  New  Orleans, 
and  nearly  all  actively  engaged  in  the  fur-trade.  A  elaai 
of  half-breed  voynffenn  and  eonrenrt  du  ioi«  grew  up  in 
this  traffic,  who  were,  and  are  to  this  day,  skilful  and  sue- 
cessful  hunters  and  trappers,  though  a  more  reeklesa  crew 
of  vagabonds  could  hardly  be  found.  When  the  British 
goremment  had  by  wars  and  treaties  ^eceeded  to  the  poe- 
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iMtion  of  mo«t  of  thia  region,  th«  Hndson'a  Bay  Company 
(ohartend  in  1660}  took  |>oBaeBaion  of  those  northorn  hnnt- 
ing-groundi  and  employed  theee  half-breed  voyageurs. 
For  almoat  200  yean  thia  great  oompany  raonopolited  the 
traffio  in  fun.  It  had  indeed  a  aomewhat  powerfU  rival 
in  the  North-weat  Company  after  aboot  1780.  In  1805  the 
latter  eompany  eetablianed  trading-faotoriea  on  the  Paci£o 
eoaat,  and  in  1808,  John  Jacob  Astor  eetabliahed  the 
Ameriean  Fur  Company,  with  its  line  of  poata  aoroaa  the 
eontinent,  intending  to  form  a  dipSt  for  fars  at  the  mouth 
of  the  Columbia  Rirer  and  ahip  tne  fnra  direotly  to  China 
aad  India  ttom  that  point.  He  aubaeqaently  changed  ita 
name  to  the  "  Faoiflo  far  Company,"  and  waa  on  the  high 
roful  to  raeoeas  when  in  1813  his  reaident  partner  there 
treaeheronsly  aold  oat  the  whole  eatabliahmcnt  to  the  Korth- 
west  Company,  on  the  plea  that  the  Britiah,  with  whom  we 
were  then  at  war,  would  hare  captured  it.  The  Russian- 
American  Fur  Company,  having  its  principal  trading-post 
at  Sitka  in  Alaska  and  subordinate  posts  on  the  Yukon, 
earned  on  an  immenao  traffio  for  many  yearn,  but  in  1867 
transferred  ita  property  and  rights  to  the  V.  8.  simultane- 
ously with  our  purchase  of  Alaska.  The  trodo  in  furs  con- 
ducted by  citixens  of  the  U.  S.  has  been  extensive,  but  in 
a  greater  degree  the  result  of  individual  enterprise  than 
of  the  management  of  gigantic  corporations.  Mr.  Astor, 
after  the  treacherous  transfer  of  the  Paeifio  Fur  Company 
to  the  Korth-weet  Company,  confined  his  operations  to  the 
region  E.  of  the  Rocky  Mountains,  and  with  his  partner 
and  successor,  Mr.  Ramsey  Crooks,  transacted  for  many 
years  a  profitable  bnainesa  in  fan.  St.  Louis  was  one  of 
the  principal  d£p6ta  of  the  fur-trade  from  1763  to  1859. 
The  first  great  eatablishment  there  was  founded  by  Laolede, 
'Mason  A  Co.  in  1763,  The  brothers  Augusts  and  Pierre 
Chouteau  were  connected  with  it  very  early,  at  first  a« 
employes,  and  subsequently  aa  partners,  and  up  to  1808 
they  employed  a  large  number  of  trappers  and  Toyageurs, 
and  were  very  sncoessfuL  In  1808  the  brothers  Chouteau 
and  several  of  their  associates  formed  the  Missouri  Fur 
Company,  which  prospered  greatly  until  1813  or  1814> 
when,  in  oonsequenee  of  the  war  with  Great  Britain,  it  waa 
dissolved,  and  several  of  its  members  oondncted  the  basi- 
nets independently.  In  1827  the  Rocky  Mountain  Fur 
Company  of  Bt.  Louis  was  formed,  and  sent  its  trappers  to 
the  Pacilla  eoaat.  The  perils  of  the  business  were  very 
great — 40  men  out  of  every  100  perished  in  its  serviae — 
but  SDch  was  the  fascination  of  this  Ufa  of  adventure  that 
anongh  were  always  ready  to  supply  the  plaea  of  the  slain. 
After  some  years  of  anooeesful  business  this  oompany  waa 
dissolved.  In  1834,  Pierre  Chouteau,  Jr.,  who  had  been 
brought  up  in  the  bosiness  with  his  father  and  relatives, 
organised  the  firm  of  Pierre  Chouteau,  Jr.,  A  Co.,  a  name 
wMch  for  the  next  twenty-five  years  was  familiar  to  all  the 
trappers  and  hunters  from  the  Mississippi  and  the  Great 
Lakes  to  the  Pacific.  In  1859  the  businrsa  was  sold  to  Mar- 
tin and  Francis  Bates  of  St.  Louis  and  New  Y6rk,  who  still 
eondnat  it,  though  not  on  as  extensive  a  scale  as  formerly. 
After  the  consolidation  of  the  North-west  Company  with 
the  Hudson's  Bay  Company  In  1821,  and  the  expiry  of  the 
letter's  charter  and  lieensa  in  1869,  the  fur-tnide  beoame 
mare  widely  diffused  in  the  hands  of  individuals,  and 
while  the  aggregate  amount  ooUeotad  eaoh  year  la  much 
greater  than  it  was  thirty  years  ago,  the  opportunities  for 
aequiring  colossal  fortunes  in  it  have  passed  away.  Furs 
are  made  up  now  at  more  than  twenty  points  in  the  N.  and 
v.,  and  London  and  Laipaic  are  becoming  the  best  markets 
even  for  American  fbrs,  as  they  have  long  been  for  those 
of  Europe,  Asia,  and  South  Ameriea.  In  1870  the  Alaska 
Company,  of  which  Hon.  Henry  P.  Haven  of  New  London, 
Conn. — long  known  from  his  oonnection  with  the  whale 
fishery — is  a  prominent  owner  and  oiBcer,  leased  from  the 
U.  8.  the  islands  of  St.  Paul  and  St.  George,  the  largest 
islands  of  the  Aleutian  group,  in  lat.  about  56°  30'  N., 
about  250  miles  N.  W.  of  the  ooast  of  Alaska,  for  the  pur- 
pose of  conducting  the  trade  in  catching  the  sea-otter  and 
rar-seal  on  those  islands.  They  pay  an  annual  rent  of 
$SS,000  for  the  islands,  and  a  revenue  tax  of  $2.62^  on  eanfa 
ftar-seal  taken  and  shipped  from  the  islands,  the  govern- 
ment requiring  that  the  number  taken  annually  shall  not 
exceed  100,000.  It  generally  ranges  ftom  96,000  to  98,000. 
These  skius  are  worth  from  $30  to  $45  eaoh,  but,  taking 
into  the  account  all  the  expenses  of  the  business,  the  margin 
of  profit  is  not  very  large. 

'The  furs  principally  worn  in  this  country  are  those  of 
the  Alaska  seal  or  sea-otter;  the  fur-seal,  of  which  not 
over  300,000  are  taken  annually;  the  sable,  usually  called 
tiie  Russian  sable,  though  the  finest  speoimens  come  from 
North-eastern  Siberia  or  Kamtchatka.  This  animal  be- 
longs to  the  genus  Uvttela,  to  which  our  weasel  and  the 
Sine,  stone,  and  fisher  martens,  and  the  mink,  as  well  as  the 
lurepean  polecat  or  fitch  marten,  also  belong.  It  is  a  very 
beaatifnl  animal,  about  four  times  the  sixe  of  the  weasel, 


and  Its  fur  is  distinguished  from  all  other  furs  by  the  hairi 
turning  and  lying  equally  smooth  in  cither  direotion ;  this 
may  be  tested  by  blowing  it.  It  is  of  a  rich  dark  brown, 
approaching  black.  Only  about  15,000  of  these  ore  caught 
yearly,  but  they  range  in  value  from  $20  to  $150  per  skin, 
though  the  very  finest  rarely  reach  our  market.  A  fine 
act  of  theee  furs  ranges  from  $800  to  $1800.  The  kolinski 
or  Japanese  sable  is  more  plentiful,  about  75,000  being 
caught  annually,  but  is  almost  wholly  taken  up  in  the 
European,  and  especially  in  the  English,  market,  and  is 
hardfy  known  here.  The  pine  marten,  or  Hudson's  Bay 
sable,  is  still  more  abundant,  about  200,000  being  taken 
annually ;  its  color  is  a  lustrous  brown,  and  it  is  sometimes 
colored  and  passed  off  as  the  Russian  sable,  but  the  fraud 
is  easy  of  detection.  It  is  an  excellent  fur,  but  is  just  now 
not  much  in  fashion,  other  furs  having  token  its  place. 
The  atone  marten  is  of  inferior  quality,  and  of  yelluwish- 
brown  color.  It  is  often  colored  in  Europe,  where  it  is 
much  need,  but  is  not  now  sold  here,  though  twenty-five 
years  ago  it  was  somewhat  popular.  The  fisher  marten  is 
a  scarce  and  valuable  fur,  only  about  10,000  being  caught 
annually.  It  is  sold  mostly  in  Europe.  The  mink  is  a 
favorite  fur  here  at  the  present  time,  and  has  been  for 
twelve  or  fourteen  years  post.  There  Is  a  great  diversity 
in  its  quality.  The  best  specimens  are  a  dark  ehestnut- 
brown,  approaching  to  blacl^  and  resemble  the  Russian 
sable  In  color  and  fineness  more  nearly  than  any  other  fur. 
The  greater  part  are  aomewhat  lighter  in  color,  and  the 

Siorest  are  of  a  yellowish-brown  hue.  About  250,000  are 
ken  annually.  The  ermine,  called  in  England  the  stoat. 
Is  very  abundant  io  the  northern  portions  of  America,  Eu- 
rope, and  Asia,  and  about  400,000  are  taken  yearly.  It  is 
pure  white  In  winter,  except  the  tip  of  its  tail,  which  is  jet 
black;  in  summer  it  Is  yellowlah-brown ;  It  does  not  be- 
come so  perfectly  white  In  more  southern  latitudes.  Its 
fur  waa  once  prised  very  highly,  and  was  only  allowed  to 
be  worn  by  the  highest  nobility  and  on  the  ofiicial  robos 
of  judges  and  magistrates.  It  is  still  considered  a  valuable 
fur,  though  somewhat  less  esteemed  than  formerly.  The 
skunk  {MtpkiiU  Antrieanua),  though  removed  from  the 
genus  Ituitela  or  marten  in  which  it  was  fonnerly  placed, 
belongs  to  the  marten  family.  It  is  a  well-known  and 
mal-odorous,  depredator  on  hens'  roosts  in  the  country,  and 
very  abundant.  Its  fur  Is  fine,  and  that  portion  of  It  which 
is  blaok  is  very  beautiful.  For  the  past  twelve  or  fifteen 
years  it  has  been  growing  in  favor,  and  when  the  black 
portions  are  selected  and  thoroughly  deodorised,  it  makes 
up  very  elegantly,  and  is  largely  sold  under  the  name  of 
block  marten.  Probably  not  less  than  200,000  are  taken 
annually.  These  are  the  principal  furs  sold  here  in  the 
form  of  collar,  boa,  and  muffs;  tne  seal-skin  and  sea-otter 
ore  also  made  up  in  ladies'  jackets,  gloves,  and  caps,  and 
in  gentlemen's  caps,  collars,  and  gloves.  These  are  the 
only  furs  which  are  dyed  successfully  and  retain  both  their 
color  and  gloss.  Cheaper  fur  sets  are  mado  of  Siberian 
squirrel,  a  very  pretty  slate-oolored  fur,  muskrot,  French 
rabbit  or  ooney,  common  rabbit,  wild-cat,  house-cat,  and 
occasionally  of  badger,  Virginia  opossum,  or  raccoon.  The 
greater  part  of  the  latter  skins  are,  however,  exported  to 
Germany  and  Poland,  where  they  are  largely  used  for 
trimming  overooata.  The  mnskrat  fur  is  mostly  employed 
in  the  hat  manufacture.  About  3,000,000  muskrats  are 
caught  annually,  and  nearly  2,000,000  exported.  A  cheap 
imitation  of  seal-skin  is  made  from  this  fur  by  dyeing. 
The  choicer  grades  of  fox  furs  are  used  hero  to  some  ex- 
tent for  trimming,  but  very  rarely,  if  at  all,  for  muffs,  col- 
lars, or  tippets.  The  color  of  the  white  fox  is'  only  white 
in  winter  ;  in  summer  he  is  brown,  gray,  or  bluish,  and  is 
then  called  a  cross  or  pied  fox.  The  choicest  of  all  the 
Aretio  varieties  of  fox  is  the  silver  fox.  Its  color  when  in 
prime  fur  is  a  deep  glossy  bluish  black,  with  a  silvery  grix- 
xle  on  the  forehead  and  flanks.  One  of  these  skins  has  been 
sold  for  $600  in  London.  Mot  more  than  from  1000  to  2000 
of  these  are  caught  annually,  and  not  more  than  6000  or 
7000  of  the  blue  fox,  about  10,000  of  the  cross  fox,  65,000 
of  the  white  fox,  25,000  of  the  gray  fox,  40,000  of  the  kit 
fox,  and  over  300,000  of  the  red  fox.  The  greater  port  of 
these  go  to  Europe.  The  skins  of  the  different  species  of 
bears,  wolves,  Canada  lynxes,  badgers,  panthers,  and  wild- 
oats,  as  well  as  those  of  the  buffalo,  are  made  up  into  car- 
riage robes,  and  are  in  great  demand  both  in  Europe  and 
America  for  this  pnrpose. 

Our  article  will  hardly  be  complete  without  a  brief  ac- 
count of  the  processes  of  preparing  these  furs  for  wear. 
As  brought  to  the  manufacturers,  they  have  been  usually 
merely  stretched  and  dried  by  the  captors,  or  possibly  a  so- 
lution of  alum  has  been  applied  to  the  flesh  side.  If  not  to  be 
manufactured  immediately,  they  are  strewn  with  camphor, 
protected  from  dampness,  and  every  few  weeks  carefolly 
oeaten  with  a  stick.  When  they  are  to  be  dressed  for  mak- 
ing up  into  maffs,  collars,  etc.,  they  are  phtoed  in  tubs  with 
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a  qnantity  of  nnoid  butter,  and  then  trampled  bj  the  bare 
feet  of  men  until  the  pelt  ii  aoflened  and  partially  tanned. 
They  are  next  aoraped  on  the  flesh  side  with  a  strip  of  iron 
to  remove  portion!  of  the  flesh  or  oellnlar  tissue  whioh  have 
adhered  to  the  skin,  and  the  grease  is  removed  b;  tramp- 
ling them  again  very  thoroughly  with  fine  sawdust  of  ma- 
hogany, lignumvita,  or  some  other  hard  wood.  They  are 
next  beaten  many  timei,  and  the  fur  eombed  out.  They 
are  now  ready  for  outting  out  and  making  up  into  the  va- 
rious patterns  of  ooUart,  boas,  muffs,  jackets,  caps,  gloves, 
ete.  In  making  up  fur  goods,  some  manufacturers  out  the 
skins  into  very  narrow  strips,  and  by  earefully  matching 
every  scrap,  however  small,  and  sewing  the  whole  neatly, 
they  save  nearly  or  quite  40  per  cent,  in  material,  and  a* 
the  seams  are  all  covered  the  appearance  of  the  new  goods 
is  the  same  to  the  purchaser  as  if  the  articles  had  been 
made  from  nearly  entire  skins;  but  when  the  changing 
styles  of  fashion  require  these  costly  fan  to  be  mode  over, 
the  purchaser  finds,  too  late,  that  he  has  been  defrauded, 
and  that  what  had  presented  so  beautiful  an  appearance 
at  first  is  worthless  for  all  future  service.  The  largest  and 
best  houses  have  steadily  opposed  this  fraudulent  system, 
and  the  fur-buying  public  are  beginning  to  learn  that 
though  the  prices  may  be  slightly  greater  at  first,  there  is 
a  great  advantage  in  purchasing  (especially  in  costly  furs) 
those  which  have  a  permane%t  value  and  can  be  remodelled 
without  serious  loss.  We  are  indebted  to  Frederick  Gon- 
ther,  Esq.,  of  New  York  for  many  facts  and  statistioa. 

L.  P.  Brockctt. 

Fiir*Seal»  a  name  given  in  common  to  those  species  of 
the  family  Otariids,  or  eared  seals,  which  possess  an  abun- 
dant and  dense  nnder-coat  of  fine  fur.  Several  species, 
representing  two  genera,  belong  to  this  group,  and  are  all, 
to  a  greater  or  less  extent,  the  objects  of  eager  search.  The 
species  of  the  Alaskan  seas  is  the  Callorhiniu  um'tiu*  /  the 
southern  species  have  not  been  identified  with  complete  cer- 
tainty, but  three  species  at  least  are  generally  recognised — 
vis.  Arvtocephalwi  f'alklandient,  A.  einereuf,  and  A.  anlare- 
tieut.    (See  Otiriidjs.)  Trbo.  Oill. 

Fttrst  (JoLiDg),  b.  May  12, 1806,  at  Zerkowo,  Prussian 
Poland,  where  his  father,  a  learned  Israelite,  was  lecturer 
of  the  synagogue,  was  intended  for  the  rabbinate,  and 
when  only  twelve  years  old  he  was  already  versed  in  the 
Old  Testament  Scriptures,  Jewish  tradition,  and  Hebrew 
literature.  He  first  learned  the  Qorman  language  at  the 
ago  of  thirteen,  and  three  years  later  he  stood  at  the  gates 
of  a  gymnasium  in  Berlin  asking  for  admission  to  the 
tcmtda  (or  second  highest  class),  and  in  1823  was  ready 
for  the  university.  For  a  while  he  studied  at  the  high  sehool 
of  that  place,  but,  induced  by  the  probability  of  securing 
a  very  prominent  position  among  toe  people  of  his  native 
province,  he  took  up  the  study  of  Jewish  theology  at  Posen. 
During  his  stay  there  he  became  alienated  from  Jewish 
orthodoxy,  and  in  1829  finally  determined  to  give  np  the 
theological  field.  He  went  to  Bro^lau  to  pursue  Oriental 
and  antiquarian  studies,  and  in  1831  to  Halle.  In  1833  he 
went  to  Leipsio  to  become  a  journalist,  few  positions  of  lit- 
erary eminence  being  then  open  to  Jews,  Bnt  his  learning 
secured  him  an  appointment  as  lecturer  at  the  university, 
in  which  school  he  labored  with  great  distinction.  In  1864 he 
was  made  aprofessor,  and  enjoyed  the  same  advantages  as  his 
Christian  colleagues  possessed.  S,  Feb,  9, 1873.  His  his- 
torical, critical,  and  lexicographical  works  are  nnmerous, 
and  yet  everything  he  wrote  found  favor,  and  all  his  publi- 
cations are  widely  circulated.  Particular  mention  deserve 
his  Coneordantia  Jibronim  Snerorum  veterit  Tettamenti  He~ 
hraicK  et  Chaldaictt  (Lcipsic,  1837-40);  Bibliolhtca  Jnda- 
ica  (Leipsic,  1849-54,  4  vols.  8vo);  ITebrilitchet  nnd  Chal- 
diiiKcheg  Handioiirterbiich  (Leipsio,  1857-00),  which  is  fast 
superseding  Ocsenius's  work,  especially  in  English-speak- 
ing countries,  for  which  a  translation  was  made  by  Dr. 
Davidson  (London,  1865-66;  New  York,  1867) ;  Gmckickte 
drt  Kar'derthnmt  (Leipsic,  1862-65,  2  vols.  8vo).  From 
1840  to  1851  he  also  edited  Der  Orient,  a  paper  noted  for 
the  value  of  its  contributions.  Jakes  H.  Worhah. 

Fiirst'enwalde,  town  of  Prussia,  in  the  province  of 
Brandenburg,  on  the  Spree.  It  has  considerable  linen 
manufactures.     Pop.  8197. 

Filrth,  town  of  Bavaria,  at  the  Junction  of  the  Redniti 
and  the  Pegoitz,  It  is  the  most  flourishing  manufacturing 
town  of  the  kingdom.  It«  articles  of  brass,  bronio,  horn, 
and  bone  are  celebrated.     Pop.  24,569, 

Farze^  or  Gorge,  the  Ulex  EnropKut,  an  interesting 
Old  World  shrub  of  the  order  Leguminosee,  having  numer- 
ous solitary  golden-yellow  flowers  of  much  beauty.  It  has 
several  varieties,  some  of  which  are  cultivated  in  gardens. 
Fnrxe  is  grown  as  a  cover  to  foxes  and  as  sheep-pasture. 
In  Belgium  the  waste  sandy  lands  yield  large  crops  of 
fnrie,  which  is  gathered  when  green,  cut  fine  in  a  mill,  and 
fed  out  to  live-stook  as  a  foraze-nlant. 


Fnse«  SeeFcxBybyOM.  H.  Ii.Abiot,  U.S.  Engiooen.' 

Fn«ee'  [Lat. /tmu,  "spindle"],  in  the  machinery  of 
watches  and  chronometers,  a  eone  spiraUy  grooved,  con- 
neeted  with  a  chain  which  may  be  wound  upon  the  grooved 
cone.  One  end  of  this  ehain  is  attached  to  the  base  of  the 
fusee,  the  other  to  the  barrel  or  box  containing  the  main- 
spring. The  barrel,  when  the  watch  is  wound  op,  rotates, 
being  moved  by  the  uncoiling  of  the  main-spring.  As  the 
spring  uncoils  it  loses  its  elastic  force,  but  as  a  compensa- 
tion the  ehain  acts  upon  a  longer  lever,  since,  >s  the  ftisee 
rotates,  the  point  d'appui  of  the  ehain  continually  ap- 
proacbei  the  base  of  the  fusee.  In  this  manner  the  uniform 
rate  of  driving  force  is  maintained. 

Fn'seli  (Jobh  HEinir),  (originally  FlUili),  b.  at  Zli- 
rich,  Switxerland,  Feb.  7, 1741,  was  the  son  of  a  painter, 
and  became  a  clergyman  in  1761,  bnt  a  political  pamphlet 
written  by  him  and  his  friend  Lavater  led  to  his  expatria- 
tion. After  this  he  lived  chiefly  in  England  as  an  artist; 
studied  in  Italy  1770-77  ;  had  good  literary  abilities  and 
great  knowledge,  particularly  of  the  languages ;  possessed 
a  singularly  ungovernable  temper  and  a  pungent  wit.  His 
paintings  are  not  remarkable  for  correct  drawing,  but  dis- 
play a  powerful  and  somewhat  fantastic  imagination ;  and 
similar  extravagances  occasionafly  disfigure  his  literary 
works  {Lectura  on  Painting,  Jfittory  of  Arit,  translation 
of  Lavater's  Afhmmu,  etc).  D.  in  London  Apr.  16, 1825. 

Fa'sel  Oil,  a  oolloctive  name  for  a  variety  of  alooholi 
and  compound  ethers  which  are  produced  during  vinous 
fermentation,  and  which  pass  over  with  the  alcohol  when 
fermented  liquors  are  distilled.  It  is,  in  fact,  to  the  fusel 
oil  that  the  different  kinds  of  spirits  owe  their  distinguish- 
ing qualities,  as  when  the  fusel  oil  is  completely  removed 
from  them  pure  alcohol,  more  or  less  dilute,  alone  remains. 
Fusel  oil  varies  with  the  material  from  which  the  spirits 
are  prepared;  that  from  the  potato  consists  chiefly  of  amy- 
lic  aleonol,  with  some  propylic  and  butylio  alcohol,  etc; 
that  from  Indian  com  is  chiefly  amylic  alcohol,  with  com- 
pound ethers  consisting  of  the  acetate,  caprylate,  formate, 
caproate,  and  oenantbylate  of  ethyl  and  amyl.  Fusel  oil 
from  beet-molasses  contains  botylic  and  amylio  alcohols, 
and  compound  ethers  of  valerianic,  oaproic,  oenantbylic, 
caprylic,  and  pelargonic  ooids,  with  ethyl,  amyl,  ete.  The 
fusel  oil  from  marc  brandy  contains  considerable  propylio 
alcohol,  with  metbylio,  ethylio,  butylic,  amylic,  and  oaproio 
alcohol.  Ethylio  or  common  alcohol  is  contained  in  all 
fusel  oil.  The  following  table  exhibits  the  alcohols  found 
in  fusel  oil,  with  their  boiling-points  and  speeifie  gravities : 
Ifame.  F«raaU.       8p.  |t.  BoUtng-pvlot 

Methyl  alcohol CH.OH.        0.798       66.6°  C  =  162°  F. 

Ethyl  "      C,U,OH.      0.784        78.4°  C.  =  178°  F. 

■1       "      C,H,OH.      0.820       96°    C.  =  21)4.8°  F, 


Propyl 

Butyl  "  ClHiOH.      0.80S       110°  C.  ^  230°  F. 

Amyl  "  CsHnOH,    0.811    '  1S2°  C,  =  275.6°  F. 

Hexyl  ••  C,H,jOH, 

The  following  acids  have  been  observed  in  fbsel  oils,  either 
free  or  forming  compound  ethen  with  the  alcohol  radicalt 
methyl,  ethyl,  eto.: 

Formic „_ HCHO,.  Caprolc nCaH,,Ov 

Acetic HC.H.O,.         (EtianthyUc HC,Hi,0,. 

Propionic HC.HjO,,         Caprylic„ .JlC,H,sO^ 

Butyric HC^HjO^         PeUrgonio HC,H  ,,0,. 

Valerianic HCiHaOr         Capric  or  rutic..HCiaH|iiOt. 

Amyl  aleohol,  being  in  most  cases  the  predominating  con- 
stituent, is  often  called  fusel  oil,  even  when  freed  entirely 
from  the  other  alcohols,  eto.  It  is  a  oolorless  liquid,  having 
a  peculiar  sickening  odor  which  causes  coughing.  It  has 
a  burning  taste.  Sp.  gr.  0.811  at  19°  C. ;  boils  at  132°  C. ; 
bums  with  a  white  smoky  flame ;  freezes  at  —  22°  C. ;  is 
soluble  in  alcohol  and  in  ether ;  nearly  insoluble  in  water. 
The  ordinary  amyl  aleohol  ii  laid  by  Pasteur  to  consist  of 
two  liquids,  having  the  same  composition  and  vapor  den- 
sity, but  differing  in  optical  properties — one  rotating  the 
plane  of  polarised  light  to  the  left,  while  the  other  is  in- 
aotive.  Some  of  the  compound  ethers  of  amyl  derived  from 
this  alcohol,  as  the  aoetate,  butyrate,  valerianate,  etc,  con- 
stitute the  fruit  essences,  strawberry,  pineapple,  banana, 
apple,  pear,  etc.,  now  so  generally  used  for  flavoring  con- 
fectionery, syrups,  etc 

Dtf»»tla»im  of  Alcohol.  — As  the  fusel  oil  has  a  higher 
boiling-point  than  oommon  alcohol,  it  distils  over  with 
the  last  portions  whioh  oome  from  the  still,  and  in  the 
column  still,  when  the  more  con  densable  vapors  are  lique- 
fied and  flow  back  to  the  still,  the  greater  part  of  the  fusel 
oil  remains  behind.  Thus,  alcohol  nearly  free  from  fusel 
oil  can  be  obtained.  To  completely  remove  it  other  means 
must  be  resorted  to.  Filtration  over  fresh  wood-charooal 
is  the  process  most  generally  employed.  Sometimes  the 
vapor  of  the  alcohol  is  passed  tluough  a  chamber  filled 
with  ehareoal.  The  following  substances  have  also  been 
recommended:  binoxide  of  manganese  for  filtration;  slaked 
lime,  soda  lye,  ohioride  of  lima.  manKaoate  of  soda.  milk. 
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oKre  oil,  and  Kwp.  The  proowt  of  aging  or  keening  reany 
resaita  in  a  partial  defuKlation  of  apiriU ;  by  oxidatioo  the 
fusel  oil  is  gradually  ehanged,  probably  to  oompoand  ethers, 
and  the  flarer  and  ienfuct  of  the  spirits  are  greatly  im- 
prorad.  Spirits  are  not  considered  suitable  for  medioinal 
nse  till  they  are  two  or  three  years  old. 

Dtttetmt  of  ftuel  Oil. — On  distilling  whisky  and  other 
spirits,  and  diluting  the  distillate  with  water,  it  is  often 
rendered  milky  hy  the  fusel  oil  whiah  separates.  By  allow- 
iog  spirits  to  evaporate  slowly  from  the  hand,  or  from  a 
glass  which  has  been  rinsed  out  with  it,  the  peculiar  small 
of  the  fusel  oil  comes  out  after  the  othylic  alcohol  has 
evaporated.  By  mixing  ether  with  the  spirits,  and  then  add- 
ing water,  which  causes  a  layer  of  ether  to  separate,  the  oil 
may  be  extracted.  On  evaporating  some  of  the  ethereal 
layer  on  a  watch-glass  the  fusel  oil  is  left  behind.  Nitrate 
of  silver  is  not  a  very  reliable  test,  as  it  is  blackened  by  a 
great  variety  of  substances.  (See  Fermektatiok  and 
Whukt.)  C.  F.  Crandlkr. 

Fnsibil'ity,  the  property  by  which  solids  become  fluid 
when  heated.  Most  solids  are  fusible  ;  some,  however,  un- 
dergo decomposition  without  fusing.  The  temperature  at 
which  solids  melt  (the  melting-poiDt)  differs  greatly  for 
different  substances,  but  it  is  always  constant  for  the  same 
substance.  The  temperature  remains  constant  during  the 
entire  period  of  melting.  (See  Freeziso  Mixtuiies.) 
Many  bodies  are  usually  liquid  (melted),  because  the  tem- 
perature of  the  air  is  much  above  their  melting-points. 
Moat  solids  when  heated  to  their  melting-points  pass  from 
solids  to  perfect  liquids,  but  some  pass  through  an  inter- 
mediate pasty  condition  {tUreotu  fusion)  before  they  be- 
come fluid.  This  property  in  glass  enables  workmen  to 
blow  and  press  it  into  form,  and  the  forging  and  welding 
properties  of  wrought  iron  and  platinum  are  due  to  the 
same  circumstance.  The  freezing-point  is  the  temperature 
at  which  the  melted  body  solidifies;  it  is  generally  identical 
with  the  melting-point.  "Wa  can,  however,  often  cool  a 
liquid  below  its  melting-point  without  its  solidifying.  We 
may  cool  water,  if  we  keep  it  perfectly  still,  to — 15°  C. 
(-1-  b°  F.)  without  its  freeiing,  but  if  we  drop  in  a  groin 
of  sand  or  agitate  it,  it  at  once  rises  to  0°  C.  (32°  F.)  and 
freezes.  A  change  of  rolume  occurs  at  the  moment  of  melt- 
ing, usnally  an  expansion,  but  in  the  case  of  water  and  a 
lew  metals  it  is  condensation.  The  melting-^oipts  of 
bodies  are  slightly  affected  by  pressure — thot  of  ioe  being 
lowered,  that  of  wax  being  raised.  Substances  which  ex- 
pand on  liquefying  have  their  melting-points  raised — those 
which  contract  have  their  melting-points  lowered.  Mix- 
tnres,  as  of  fatty  acids,  alkaline  chlorides,  or  alkaline 
earlMinates,  or  of  metals  (see  Fusible  Metal),  often  fuse 
at  temperatures  below  the  melting-points  of  the  simple 
bodies.  Fluxes  (which  see),  partly  by  their  chemical 
action  in  reducing  compounds  to  the  metallic  state,  and 
partly  by  presenting  a  readily  fusible  medium,  promote  the 
fusion  of  metals.  The  following  table  of  melting-points 
is  taken  from  Pouillet: 

K^m.  OBall«r>d».  raliTCliMt. 

Mercury ~ —89°  -S«.2» 

Ice. 0  -1-82 

Phosphorus *>  109.4 

Spermaceti -I-  49  120.» 

Stnrtne «-«  m.«-109.4 

Fotasrium M  1S8.4 

White  wax - - ~.  68  1S4.4 

Stearic  add 70  158. 

Sodium 90  194. 

Iodine IW  H4.6 

Snlphur 114  2S7.2 

Tin.. fflO  446- 

Blaautb. 201  S9B.6 

Itad 820  608. 

2lDC 880  880. 

Antimonv 4.'B  809.8 

niver. -..         1000  1882. 

Gold ™ 12«  2282. 

White  cast  Iron 10i!0-1200  1922-2192 

Gray      "       "  1100-1200  2012-2192 

Steel 1800-1400  2S72-2SS2 

Wrought  Iron 1500-1600  2782-2912 

C.  F.  Chandler. 

Fn'sSble  Cal'cuina,  in  pathology,  one  of  the  most 
common  of  the  forms  of  urinary  calculus.  It  is  often  large, 
brittle,  soft,  smooth,  and  whitish.  It  contains  the  ammo- 
nio-magnesian  phosphate,  mixed  with  calcium  phosphate 
and  some  animal  matter,  and  fuses  into  a  glass  without 
mnch  diffioalty  before  the  blowpipe ;  whence  the  name. 

Fn'siMe  IHefalS^  alloys  which  melt  at  comparatively 
low  temperatures.  It  is  a  curious  fact  that  alloys  often 
melt  at  temperatures  far  below  the  melting-points  of  their 
eonstitnents.  Bismnth,  fusing  at  202°  C.  (395.6°  F.),  tin, 
at  230°  C.  (448°  F.),  and  lead,  at  320°  C.  (608°  F.),  form 
alloys  whioh  melt  in  boiling  water.  Cadmium  lowers  the 
melting-point  still  fkrther. 


FimBLB  AUATS. 
LmS.  TI>.         Caamliim.        1IcIUd(.i 

8  S  .1  .        100°  C.  =  212°  F. 

2  11-        98.9°C.=>201°P. 

8  8  2  -       92.8°  &  =  199°  F. 

8  4  12       71.1°  C- 180°  F. 

The  second  alloy  of  the  table  is  a  most  remarkable  one; 
when  it  cools  from  fusion  it  expands  while  still  soft,  and 
when  used  for  taking  impressions  of  dies  reproduoes  the 
flnest  lines  with  the  greatest  aocuraey.  The  last  alloy  of 
the  table  has  been  ns«l  by  dentists  for  filling  tooth,  being 
applied  in  the  melted  state  with  little  tools  like  soldering- 
irons.  Plugs  of  fusible  metal,  mixed  to  fuse  at  certain  def- 
inite temperataree,  have  been  suggested  as  safety-valves 
for  steam-boilers.  Thoy  are  fonnd,  however,  to  undergo 
changes  in  nse  which  modify  their  fusibility,  making  thorn 
entirely  unreliable.  C.  F.  Chahdler. 

Fnsigna'no,  town  of  Northern  Italy,  in  the  provinoe 
of  Ravenna,  on  the  Senio.     Pop.  5242. 

Fns'tian  [from  Foelat,  a  suburb  of  Old  Cairo,  where  it 
was  first  made],  a  cotton  fabric  resembling  velvet.  In  addi- 
tion to  the  usual  worp  and  weft,  there  is  an  additional  weft, 
which  is  brought  above  the  surface  in  loops.  When  these 
are  cut,  the  ends  rising  above  the  surface  produce  a  short 
fur,  which  entirely  hides  the  tissue  beneath.  This  is 
smoothed  by  shearing,  singeing,  and  brushing. 

Fas'tic  [remotely  from  the  Lat.  futh'i,  a  "stick"],  a 
name  applied  to  several  yellow  dyewoods.  (1)  True  fustic, 
tree-fustic,  yellow  Brazil-wood,  old  fustic,  etc.,  is  the  wood  of 
Monu  ( BrovMaonetia  or  Mtulura)  tindoritt,  a  fine  large  tree 
of  the  order  Moracese  growing  in  the  West  Indies  and  South 
and  Central  America.  It  affords  a  very  permanent  and  val- 
uable yellow  dye,  and  is  largely  exported  to  Europe  and  the 
U.  S.  (2)  Bastard  fustic,  which  is  believed  to  be  a  smaller 
variety  of  the  same  wood,  but  is  inferior  in  quality.  (3) 
Young  fustic,  fustet,  or  Venetian  sumach,  called  also  Hun- 
garian or  Zante  fnstio,  is  the  wood  of  Rhxu  Cotintu,  a  su- 
mach tree  of  the  Levant,  whonoe  it  is  exported.  It  makes 
a  brighter  yellow  than  old  fustic,  but  one  whioh  is  not  so 
permanent.  No  kind  of  fustic  is  of  much  practical  value 
except  when  compounded  with  other  dyestuffs.  Mixed  with 
other  appropriate  dyes,  fustic  is  of  great  value  in  obtaining 
green,  yellow,  orange,  brown  and  drab  tints,  and  even 
blacks  and  reds;  but  it  is  necessarily  excluded  from  blues, 
violets,  purples,  and  kindred  shades.  The  fustics  are  em- 
ployed for  cottons,  woollens,  and  silks. 

Fntak)  town  of  Hungary,  on  the  Danube,  It  has  con- 
siderable trade,  and  its  annual  fair  is  visited  by  merchants 
from  Turkey  and  Qreeoe,     Pop,  7800, 

FnttehpoorS  the  capital  of  the  district  of  the  same 
name  in  British  India.  The  town  is  of  both  commercial 
and  military  importanoe.    Pop,  16,000, 

Fo'tare  Es'tate;  an  estate  which  is  to  commence  in 
possession  at  a  future  day ;  an  estate  in  expectancy.  Under 
this  general  designation  are  included  estates  in  remainder, 
reversions,  contingent,  shifting,  and  springing  uses,  and 
executory  devises.  In  New  York  an  important  change 
has  been  made  by  statute  in  the  oommon-law  system  of 
estates,  and  the  term  "  fnture  estate  "  has  been  adopted  as 
a  specific  technical  name  for  all  estates  in  expectancy  ex- 
cept reversions,  the  various  separate  titles  previously  in 
nse  having  been  discarded,  A  "  future  estate"  is  there  de- 
fined as  an  "estate  limited  to  commence  in  possession  at 
a  future  day,  either  without  the  intervention  of  a  precedent 
estate,  or  on  the  determination,  by  lapse  of  time  or  other- 
wise, of  a  precedent  estate  created  at  the  same  time," 
Such  future  estates  are  declared  to  be  vested  or  contingent, 
"  They  are  vested  when  there  is  a  person  in  being  who 
would  have  an  immediate  right  to  the  possession  of  the 
lands  upon  the  ceasing  of  the  intermediate  or  precedent 
estate.  They  are  contingent  whilst  the  person  to  whom, 
or  the  event  upon  whioh,  they  are  limited  to  take  effect  re- 
mains uncertain,"  (An  exposition  of  the  law  relative  to 
future  estates  will  be  found  under  the  separate  titles  Re- 

MAIMDBR,  ReVERSIOK,    UsES,  EXECUTORY  DeVISES,  etC.) 

Oeorce  Chase.  Revised  by  T.  W.  Dwigbt, 
Fn'tnre  State,  that  condition  into  which  human  beings 
enter  after  death,  and  which  will  continue  for  ever.  Nature 
gives  no  answer  to  the  question,  "  If  a  man  die,  shall  he 
live  again?"  Men  die,  and,  so  far  as  we  can  see,  death  is 
an  eternal  sleep;  onr  senses  do  not  make  us  acquainted 
with  any  post-mortem  life.  The  body  is  resolved  into  its 
constituent  elements,  whioh  are  indistinguishable  from 
other  particles  of  carbon,  hydrogen,  oxygen,  nitrogen,  etc. 
As  to  the  disembodied  spirit,  that  is  not  cognizable  by  our 
senses,  nor  in  any  other  way  has  it  manifested  its  existence, 
the  miracles  of  Scripture  being  here,  of  course,  excepted.  Yet 
an  existence  after  death — an  immortality,  not  simply  of  the 
species,  but  of  the  individual — has  been  held  by  all  nations 
in  every  age  of  the  world.    This  belief  has  been  generally 
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restricted  to  the  soul :  it  hu  been  held  in  eonneetion  with 
the  belief  in  Ood,  thoQgh,  like  it,  the  dogma  hu  aaaumed 
a  thouiuid  abaurd  and  groteaqne  forma,  as  in  the  eachatol- 
ogiea  of  Bgyptiani,  Cbaldeea,  Peniana,  UinJooa,  Chineae, 
Qreeks,  Romans,  SoaDdinaviana,  Celta,  the  aboriginea  of 
Ameriea,  and  the  degraded  tribea  of  Afrioa  and  Australaaia. 
All  of  these  cationa  and  peoples  hare  believed  in  the  exist- 
ence of  a  aapematural  Power  and  in  a  future  atate.  The 
nnirersality  of  this  belief  shows  that  it  has  its  foundation 
in  a  divine  revelation,  or  in  the  innate  sentiments  of  our 
nature,  or  in  both  united.  The  traditions  of  the  most  cuU 
tivated  nations  traee  the  belief  to  pre-historio  times,  and 
favor  the  opinion  that  it  originated  in  divine  revelation. 
But  there  are  certain  arguments  for  the  immortality  of  the 
soul,  involving  a  future  state  of  retribution,  which  must 
always  have  had  great  force  among  every  people  who  have 
not  been  sunk  into  the  lowest  depths  of  barbarism.  There 
is  an  argument  drawn  from  congruity  which  has  always 
been  oonsidered  of  great  weight.  Man  possesses  oapaoities 
which  are  not  fully  exercised,  and  desires  which  are  not 
and  cannot  be  gratified,  in  the  present  life;  these  postulate 
a  future  state.  The  mind  is  capable  of  indefinite  expan- 
sion and  development.  One  stage  of  advancement  pre- 
pares for  another,  and  so  on  in  inJinitHm;  and  as  the  infi- 
nite attributes  of  God  and  the  boundless  immensity  of  the 
universe  are  objective  realities  to  which  the  immortality 
of  the  soul  stands  subjectively  related,  the  mind  of  man, 
which  is  so  adapted  to  the  contemplation  of  those  grand 
themes,  demands  an  eternity  for  their  exploration.  We 
shrink  back  fhim  annihilation,  nonentity ;  we  love  life ;  we 
want  to  live  for  ever.  The  instinct  is  fixed  deep  and  inenkdi- 
oably  in  our  nature. 

*"Tl5  Immortality  declpbera  man. 
And  opfns  all  the  myatcries  ot  his  make: 
Without  It,  boir  hU  Instincts  are  a  rlddl»- 
Without  It,  all  hia  virtues  are  a  dream." 
So  far  as  we  can  discover,  "the  beasts  that  perish"  have 
neither  capacity  nor  hope  of  any  future  life.     They  gratify 
their  propensities,  propagate  their  species,  and  subserve 
various  purposes  in  the  economy  of  Providence ;  and  that 
is  all.     Bat  it  is  not  ao  with  man.    As  in  the  foetus  there 
are  rudimentary  organa  which  postulate  a  higher  state  of 
existence  than  that  in  the  womo,  so  there  are  in  man  nn- 
dcvcloped  forces  and  infinite  oapaoities  which  foretoken 
another,  a  higher,  and  an  eternal  atate  of  being.    Addison 
puts  the  argument  with  great  force  into  the  mouth  of  Cato 
when  he  is  reading  Plato  on  the  immortality  of  the  soul : 

"  It  must  be  so.    Plato,  thou  leason'st  well. 
Else  whence  this  pleasing  hope,  this  fond  dadn^ 
This  longinK  slier  immortality? 
Or  whence  this  secret  dread  and  Inward  horror 
Of  fallinE  into  naufrht?    Why  shrinks  the  soul 
Back  on  herself,  and  startles  at  deatruotlon? 
■Tia  the  divinity  that  atira  within  ua ; 
TIs  Heaven  itself  that  pointa  out  an  hereafter, 
And  tntlnwtea  eternity  to  man. 
The  aoni,  aenired  in  her  existence,  amiles 
At  the  drawn  damer,  and  deflea  Ita  point. 
The  atara  shall  Csoe  sway,  the  aun  himself 
Grow  dim  with  age,  and  nature  sink  In  years, 
But  thou  Shalt  flourish  In  Immortal  youth, 
Unhurt  amidat  the  war  of  elementa, 
The  wreck  of  matter,  and  the  craah  of  worlda." 

There  is  an  ethical  argument  of  still  greater  foree.  The 
inequality  of  men's  conditiona  and  the  imperfection  of  retri- 
bntiona,  divine  and  human,  in  the  present  life,  demand  a 
future  state.  Reason  asserts  that  Ood  mnst  justify  hia 
ways  to  men,  the  guilty  conscience  forebodes  a  coming 
jud;;ment,  and  oppressed  innoeenco  naturally  looks  for- 
ward to  a  future  state  of  being  for  the  justice  denied  in  the 
present.  These  arguments  have  great  force,  though  they 
stop  short  of  demonstration.  Some  derive  an  argument 
for  the  immortality  of  the  soul  from  ita  immateriality  and 
indivisibility ;  but  the  moat  that  oan  be  said  of  this  is,  that 
it  seems  to  favor  the  dootrino  in  question.  But  the  soul, 
immaterial  and  uncompounded  as  it  is,  could  not  live  ex- 
cept by  the  power  of  Ood,  and  the  body,  material  and 
divisible  as  it  is,  by  that  power  may  be  made  immortal. 
The  deductions  of  reason  and  the  diela  of  tradition  receive 
confirmation  from  the  clear  and  authoritative  determina- 
tions of  the  Holy  Scriptures.  That  the  sacred  reoords  were 
written  by  divine  inspiration,  and  are  therefore  of  infallible 
authority,  admits  of  ready  and  satisfactory  proof,  but  it 
cannot  be  adduced  in  this  place.  That  the  doctrine  of  a 
future  state  was  an  essential  element  in  patriarchal  and 
Mosaic  theology  is  evident.  We  have,  indeed,  no  detailed 
account  of  the  faith  and  worship  of  the  patriarchs,  bat  the 
translation  of  Enoch,  and  the  faatthat  Jehovah  called  him- 
self the  God  of  Abraham,  Isaac,  and  Jacob  centuries  after 
their  death — whereas,  as  Christ  argues,  "  He  is  not  a  God 
of  the  dead,  but  of  the  living,  for  all  live  unto  him  "  (Luke 

xxi.  37,  38) — and  the  testimony  of  Paul  (Heb.  xi.),  declare 
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considered  themaelvea  "strangers  and  pilgrims  on  the 
earth,"  and  "  they  desired  a  better  country — that  is,  an 
heavenly."  Without  endorsing  Warburton's  paradox  in 
his  Divint  Legation  of  Uotn,  that  that  lawgiver,  nnliko  all 
heathen  lawgivers,  did  not  inculcate  the  dootrine  of  future 
retribution  because  the  Hebrew  theooraoy  was  to  be  admin- 
istered by  a  miraonlous  dispensation,  it  may  be  admitted 
that  it  is  not  aet  forth  as  a  sanction  of  the  l&ws  of  tlie  Jew- 
ish commonwealth.  But  it  does  not  follow  from  this  that 
the  doctrine  was  not  known  or  inculcated.  The  oontrarj 
is  obvious.  As  Enoch's  translation  demonstrated  a  futur* 
state  to  the  patriarchs,  so  the  translation  of  El^ah  demon- 
strated it  to  the  Jews.  In  the  Psalter  the  felioitiM  of  the 
heavenly  state  are  brought  to  view  as  the  object  of  the 
greatest  deaire;  in  Proverbs  and  Eoclesiastes  the  retribu- 
tiona  of  the  future  state  are  adduced  as  the  great  incentives 
to  virtue ;  r.  g.  "  The  wicked  is  driven  away  in  his  wicked- 
ness, but  the  righteous  hath  hope  in  his  death  "  (Prov.  xir. 
32) ;  "  Fear  God,  and  keep  his  commandments ;  for  this  i> 
the  whole  duty  of  man  " — or,  "  this  concerns  all  men  " — 
"for  God  shall  bring  every  work  into  judgment,  with 
every  secret  thing,  whether  it  be  good,  or  whether  it  be 
evil"  (Eccles.  xii.  13,  14).  The  Hebrew  word  theol  (ren- 
dered hada  in  the  LXX.)  may  not  refer  to  a  place  of  future 
punishment,  or  to  the  state  of  the  soul  after  death,  but  to 
the  grave,  or  poetically  to  the  abode  of  the  dead,  with  ref- 
erence to  the  body — as  Whitby  seems  to  have  proved  in  his 
dissertation  on  the  subject  appended  to  his  notes  on  Acts 
ii. — ^yet  as  the  wicked  are  represented  as  separated  from 
the  righteons  after  death,  and  as  the  righteous  have  their 
eternal  home  in  heaven,  the  wicked  must  be  excluded  from 
that  abode  of  innooenoe  and  blias.  The  New  Testament  ii 
more  explicit  on  these  points.  In  one  place  (Luke  ztI.  23) 
the  term  hada  i*  used  parabolioally  for  the  place  of  tor- 
ment, the  later  Jews,  after  the  Greeks,  using  the  word  for 
the  abode  of  the  soul,  as  well  as  that  of  the  body,  after 
death.  Josephns  says  the  Phariaeea  and  Esacnea  held  that 
the  aouls  of  tne  wicked  ahall  be  puniahed  with  eternal  pun- 
ishment, and  that  there  is  appointed  for  them  an  eternal 
prison ;  which  he  calls  hada.  Peter  borrows  the  Greek 
tartarot  to  designate  the  place  of  future  punishment  (2  Pet. 
ii.  i).  The  later  Jewa  alao  used  the  term  Gehtupa — from 
the  Heb.  Oe-kinnom,  the  Valley  of  Hinnom,  where  infanta 
were  burnt  in  honor  of  Moleeh — to  designate  the  plaoe  of 
faturepiinishment.  It  is  thus  nied  in  Matt.  z.  28;  LakeziL 
6 :  "  Fear  not  them  which  kill  the  body,  but  are  not  able  to 
kill  the  soul ;  bqt  rather  fear  Him  which  is  able  to  destroy 
both  soul  and  body  in  hell" — yimi-  Other  fignrative 
terms  are  employed  to  denote  the  atate  of  fatnre  pnnish- 
ment,  which  ia  aet  forth  aa  severe  and  eternal  (Matt.  xzr. 
4fi ;  Rom.  ii.  5-11 ;  2  These,  i.  6-10,  et  al.).  The  retribu- 
tions of  the  future  atate  will  be  graduated  according  to  the 
character  and  acts  of  eveiy  one — in  the  puniahments  of  the 
wicked,  aa  well  as  in  the  rewards  of  the  righteous  (Luke 
xii.  17, 48;  2  Cor.  T.  10;  Gal.Ti.7,8).  What  positire  pun- 
ishments will  be  inflicted  over  and  above  the  natunl  oonoe- 
quences'of  sin,  the  reproduction  of  character,  and  the  like, 
are  not  clearly  revealed.  Many  of  the  later  tew,  the 
Fathers  of  the  Chnrch,  the  Schoolmen,  and  some  modem 
divines,  understand  the  passages  which  speak  of  fire  and 
brimstone  in  a  literal  sense ;  but  ss  chains,  worms,  eto.  can- 
not be  so  understood,  those  texts  are  to  be  taken  in  a  meta- 
phorical sense.  The  New  Testament  says  nothing  abont 
the  termination  of  the  existence  or  of  the  punishment  of 
sinners  in  the  future  state,  though  some  of  the  Fathers  and 
the  Restorationists  of  modem  times  have  maintained  that 
all  the  damned — ^wicked  angels  and  wicked  men — will  be 
ultimately  restored  to  virtue  and  happiness.  The  Roman- 
ists hold  that  those  alone  will  be  ao  restored  who  die  "  in 
venial  sin  "  and  remain  a  while  in  an  intermediate  place, 
which  they  call  "  purgatory ;"  of  which,  however,  nothing 
is  said  in  the  Bible.  There  is  a  passage  in  an  apocrypbatl 
book  of  no  authority  (2  Mace.  xii.  38-45)  which  is  cited  in 
favor  of  purgatory,  but  it  proves  too  mnch,  as  the  dead  for 
whom  Judas  is  said  to  have  offered  a  sin-offering,  that  they 
might  be  delivered  from  sin,  had  died  "  in  mortal  sin,"  and 
all  such,  according  to  the  Romish  standards,  are  consigned 
to  eternal  punishment.  The  words  oi^h  (used  128  times  in 
the  Greek  Testament)  and  aiSmot  (uaed  71  timea),  like 
Heb.  olam,  expreas  the  idea  of  duration  extended  to  the 
utmoat  limit  predioable  of  the  aubjeot.  When  applied  to 
Ood  they  denote  unending  cxiatence;  and  aa  they  arense<t 
of  the  retributions  of  the  future  state,  there  is  no  reason 
why  they  shonld  not  be  understood  in  their  proper  sense. 
This  is  confirmed  by  those  numerous  and  explicit  paasagea 
which  affirm  of  the  righteous  that  they  shall  never  die — 
that  they  shall  have  a  crown  of  life,  an  inheritance  incor- 
ruptible, undefiled,  and  that  fadeth  not  away — that  they 
ahall  ever  be  with  the  Lord  (John  vi.  SO,  64;  viii.  b\  ;  xi. 
25,  26;  I  Cor.  ix.  25;  1   Theaa.  iv.  17;  Jan.  i.  12;  1   PeU 
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wioked  who  are  oast  into  i;«A«iiaa  that  their  worm  dieth 
not,  and  the  fire  U  not  qaenohed,  and  that,  dying  in  their 
sins,  where  Cbriat  is  the;  cannot  oome,  but  they  shall  be 
punished  with  everlasting  deatruetioD  from  the  presence 
of  the  Lord  and  from  the  glory  of  His  power  (Mark  ix. 
it-48;  John  Tiii.  21 ;  2  Thcss.  i.  7-10).  If  there  is  to  be 
■ay  twmioation  of  the  Taried  states  of  the  righteous  and 
of  the  wicked,  or  of  the  existence  of  either,  God  has  not 
seen  proper  to  rereal  it.  The  Scriptures  say  nothing  about 
aa  intermediate  piaee — a  region  between  heaven  and  hell. 
They  do,  however,  recognise  an  intermediate  ilale.  This 
is  the  state  of  disembodied  spirits  between  death  and  the 
Rsurreetion.  The  souls  of  the  wicked  go  to  hell  immedi- 
ately after  they  are  dismissed  from  their  bodies,  but  they 
are  not  formally  judged  till  the  resurrection  (Luke  xii. 
26;  xvi.  22,  23;  John  v.  28,  29;  2  Pet.1i.  4-8;  Rev.  xx. 
II-I& ;  xiii.  10-15).  Bo  the  souls  of  the  righteous  at  death 
go  immediately  to  heaven,  where  they  an  happy  in  the 
presence  of  God  and  the  angels,  though  they  will  not  re- 
ceive their  full  reward  till  the  resurrection,  when  body  and 
soul  will  be  gloriBed  together.  This  is  the  teaching  of  the 
Old  Testament  (of.  Gen.  v.  24;  2  Kings  ii.  11;  Isa.  Ivii. 
1,  2).  This  was  the  belief  of  the  later  Jews ;  e.  g.  Wisdom 
of  Sol.  (iii.  1-4) :  "  But  the  souls  of  the  righteous  are  in 
the  hand  of  God,  and  there  shall  no  torment  touch  them. 
In  the  sight  of  the  unwise  they  seemed  to  die,  and  their 
departure  is  taken  for  misery,  and  their  going  from  us  to 
b«  utter  destruction ;  but  they  are  in  peace.  For  though 
they  be  punished  in  the  sight  of  men,  yet  is  their  hope  full 
of  immortality."  This  remarkable  passage  is  an  echo  of 
laa.  Ivii.  I,  2.  They  spoke  of  "paradise,"  according  to 
the  Oracle  of  the  Cbaldees,  as  "  the  glorious  country  of  the 
■onl ;"  and  prayed  for  the  dying,  "Let  his  soul  be  in  par- 
adise." Pbilo  speaks  of  paradise  as  "  the  symbol  of  a  soul 
leaping  for  fulness  and  greatness  of  joy."  The  New  Tes- 
tament abounds  with  passages  to  the  same  effect :  "  The 
beggar  died,  and  was  carried  by  the  angels  into  Abraham's 
bosom"  (Luke  xvi.  22) — a  term  by  which  the  Jews  desig- 
nated paradise;  thus,  when  Rab.  Jndah  died,  they  said, 
"  This  day  he  sits  in  Abraham's  bosom."  Bo  Christ  on 
the  erast  promises  the  penitent  robber,  "  To-day  shall  then 
be  with  me  in  paradise"  (Luke  xxlii.  43),  by  which  he 
means  heaven,  as  appears  from  the  other  two  places  in 
which  the  word  occurs  in  the  New  Testament  (2  Cor.  xii. 
1—4;  Rev.  ii.  7 ;  of.  xxii,  14) ;  in  the  latter  of  which  it  re- 
fers to  the  abode  of  the  righteous  after  the  resurrection, 
showing  that  paradise  does  not  differ  locally  from  heaven. 
Ufiinirot  =" paredeta,  Sanscrit,  a  "place  of  beauty;" 
parda,  Armenian,  a  "pleasure  garden ;"  Heb.  pardet,  a 
"  park,"  as  that  of  the  Persian  king  spoken  of  in  Neh.  ii.  8 
(ef.  Bcoles.  ii.  5 ;  Cant.  ir.  13).  The  LXX.  nse  this  word 
for  the  garden  of  Eden — hence  its  nse  in  the  New  Testa- 
ment— as  the  earthly  paradise  was  a  striking  symbol  of  the 
heavenly.  Some  of  the  Fathers,  followed  by  certain  mod- 
ems, held  that  paradise  is  a  different  locality  from  heaven, 
though,  as  Tertullian  called  it,  "a  place  of  divine  delights," 
where,  as  Irenieos  says,  the  righteous  see  the  Saviour  as 
well  as  in  heaven,  and  as  the  pseudo-Justin  says,  "  The 
souls  of  the  righteous  go  to  paradise,  and  there  oonversa 
with  Christ  by  vision."  Stepnen  when  dying  said,  "Be- 
hold, I  see  the  heavens  opened,  and  the  Son  of  man  stand- 
ing on  the  right  hand  of  God" — "Lord  Jesus,  receive  my 
spirit"  (AcU  vii.  55-60).  Paul  says,  "Whilst  we  are  at 
home  in  the  body,  we  are  absent  from  the  Lord.  We  are 
willing  rather  to  be  absent  from  the  body,  and  to  be  pres- 
ent with  the  Lord  "  (2  Cor.  v.  1-9) ;  "  For  to  me  to  live  is 
Christ,  and  to  die  is  gain ;  yet  what  I  shall  choose  I  wot 
not,  for  I  am  in  a  strait  betwixt  two,  having  a  desire  to 
depart  and  to  be  with  Christ,  which  is  far  better ;  never- 
theless, to  abide  in  the  flesh  is  mora  needful  for  yon." 
(Phil.  i.  21-24;  of.  2  Tim.  iv.  6-8;  Heb.  xii.  22-24;  Rev. 
vii.  1.V17.) 

It  thus  appears  that  the  disembodied  spirits  of  the 
righteous  are  in  heaven,  happy  and  holy,  and  sura  of  their 
final  reward  at  the  resurrection  and  general  judgment.  As 
the  victorious  athletes  in  the  ancient  Grecian  games  were 
all  crowned  together  after  all  had  contended  for  the  prise, 
so  Paul  represents  all  the  Christian  athletes  who  are  suc- 
cessful in  the  strife  waiting  at  the  goal  for  their  several 
crowns.  They  are  at  rest;  they  are  in  the  society  of  an- 
gels and  saints  and  Christ,  in  the  presence  of  God ;  they 
are  as  happy  as  they  can  be  in  a  disembodied  state,  but 
"mightier  joys  ordained  to  know"  when  they  shall  receive 
their  glorified  bodies.  Thus  Paul :  "  For  I  am  now  ready 
to  be  offered,  and  the  time  of  my  departure  is  at  hand.  I 
have  fought  a  good  fight,  I  have  finislied  my  course,  I  have 
kept  the  faith.  Henceforth  there  is  laid  up  for  me  a  crown 
of  righteousness,  which  the  Lord  the  righteous  Judge  shall 
give  me  at  that  day ;  and  not  to  me  only,  but  unto  all  them 
also  that  lore  His  appearing"  (2  Tim.  iv.  6-8).  The  day 
here  spoken  of  is  the  time  of  Christ's  second  advent,  when 


the  dead  shall  be  raised,  the  earth  and  the  works  therein 
shall  be  burned  up,  the  general  judgment  shall  take  place, 
and  the  retributions  of  the  eternal  world  shall  be  awarded. 
The  eschatology  of  the  Bible  is  full  and  clear  as  to  all  these 
points.  (Cr.  Eccles.  xii.  13,  14;  Dan.  xii.  2,  3;  Matt.  xiii. 
30-50;  xvi.  27;  xiv.  31-46;  Mark  ix.  41-48;  xvi.  16,- 
Luke  xvi.  19-31 ;  John  iii.  36 ;  v.  28,  29 ;  viii.  24,  51 ;  xi. 
23-26;  xiv.  IS;  Acts  xvii.  81;  xxiv.  15,  25;  Bom.  ii.  6- 
16;  xiv.  10-12;  2  Cor.  v.  9,  10;  Oal.  vi.  7,  8;  1  These,  iv. 
13-18;  2  These,  i.  6-10;  2  Tim.  iv.  1-8;  Heb.  vi.  1-12; 
ix.  27,  28;  x.  26-31;  xi. ;  2  Pet.  ii.  4-0;  iii.;  2  John  8; 
Jude;  Rev.  xx.-xxii.)  Those  passages  unequivocally  set 
forth  the  escbatological  points  in  question,  so  that  the  only 
way  to  evade  their  force  is  to  deny  their  divine  authen- 
ticity, which  is  not  to  be  discussed  in  this  place.  The  doe- 
trine  of  the  resurrection  seems  to  have  been  almost  lost 
iW>m  the  traditional  systems  of  the  heathen  world,  but  it  is 
clearly  inculcated  in  the  Bible.  Such  passages  as  Ps.  xvi. 
8-11 ;  Dan.  xii,  2,  3,  were  understood  by  the  ancient  Jews 
as  we  understand  them.  Indeed,  the  doctrine  of  the  resur- 
rection was  held  tenaciously  by  the  Jews  in  every  age,  ex- 
cept by  the  Saddncees,  who  constituted  but  a  small  sect. 
The  apocryphal  books  of  Judith  (xvi.  17)  and  2  Mace, 
(vii.)  are  explicit  on  this  subject.  Thus,  the  seven  Macca- 
bean  martyrs  encouraged  one  another  with  the  assurance, 
"  The  King  of  the  world  shall  raise  us  up,  who  have  died 
for  His  laws,  unto  everlasting  life."  Addressing  their  per- 
secutor, they  said,  "  As  for  thee,  thou  shalt  have  no  resur- 
rection to  life."  Martha  expresses  the  orthodox  faith  of 
the  Jews  when  she  says  of  her  deceased  brother,  "I  know 
that  he  shall  rise  again  in  the  resurrection  at  the  last  day." 
So  Paul,  in  defending  himself  from  charges  brought  against 
him  by  the  Jews,  says,  "  And  have  hope  towards  Qod,  as 
they  themselves  also  allow,  that  there  shall  be  a  resurrec- 
tion of  the  dead,  both  of  the  just  and  unjust"  (John  xi.  24; 
Acts  xxiv.  15).  Some  of  the  strongest  prejudices  against 
Christianity  were  occasioned  by  this  doctrine.  The  Athe- 
nians listened  attentively  to  Paul  while  he  discoursed  on 
other  points,  but  when  they  heard  of  the  resurrection  of  the 
dead,  thoy  could  listen  to  him  no  longer,  they  considered 
the  dogma  so  absurd  (Acts  xvii.  32).  Philosophers  who 
hoped  for  the  immortality  of  the  soul  nevfr  dreamed  of  the 
resurrection  of  the  body.  They  did  not  consider  it  possible 
or  desirable.  They  regarded  the  body  as  the  prison  and 
tomb  of  the  soul,  and  a  great  encumbrance,  from  which 
they  should  he  relieved  for  ever  at  death.  Celsus  says, 
"  The  bone  of  the  resurrection  of  the  flesh  is  the  hope  of 
worms,  a  filthy,  an  abominable,  and  impossible  thing,  which 
God  neither  will  nor  can  effect."  Borne  early  Christian 
heretics  for  similar  reasons  denied  the  resurrection,  or  ex- 
plained it  away,  as  some  do  now,  by  saying  it  "  is  past 
already"  (2  Tim.  ii.  17,  18).  Some  modern  sects  hold  that 
the  resurrection-body  is  evolved  at  death,  and  becomes  at 
once  the  vehicle  of  the  spirit,  thus  denying  the  interme- 
diate state  of  disembodied  spirits,  and  conflicting  with  the 
Scriptures,  which  set  forth  the  resurrection  as  taking  place 
"at  the  last  day" — at  the  second  cowing  of  Christ — at  the 
time  of  the  general  judgment.  The  possibility  and  cer- 
tainty of  the  resurrection  is  argued  by  Paul  from  the  resur- 
rection of  Christ,  who  is  "first  fruits  of  them  that  slept" 
—OT  that  shall  sleep  (that  is,  die)  to  the  end  of  time.  The 
model  of  the  resurrection-body  is  set  forth  in  Luke  xx.  27- 
39;  1  Cor.  xv.;  Phil.  iii.  20,  21,  where  it  is  stated  that  it 
will  not  be  constituted  of  gross  materials  like  the  present 
body,  but  will  be  free  from  all  animal  propensities,  infirm- 
ities, and  everything  that  would  make  it  other  than  a  suit- 
able vehicle  for  the  glorified  and  immortal  spirit ;  in  short, 
"the  body  of  our  humiliaUon  will  be  changed,  and  made 
like  the  glorious  body  of  the  Saviour."  The  objection  to 
the  possibility  of  the  resurrection  is  removed  when  it  is 
shown  that  the  same  omnipotence  that  called  it  into  exist- 
ence is  pledged  for  its  restoration ;  and  the  objection  to  its 
desirableness,  by  the  character  of  the  body  thus  raised.  It 
will  not  be  a  hindrance,  but  a  help,  to  the  immortal  soul. 
Thus,  as  the  sublime  prayer  in  the  burial  service  of  the 
Church  of  England  expresses  it,  "  We,  with  all  those  that 
are  departed  in  the  true  faith  of  Thy  holy  name,  may  re- 
ceive our  perfect  consummation  and  bliss,  both  in  body 
and  soul,  in  Thy  eternal  and  everlasting  glory,"  A  small 
amount  of  matter  will  suffice  for  the  resurrection-body,  and 
it  can  be  composed  of  some  of  the  identical  particles  which 
belonged  to  the  body  that  was  laid  in  the  grave,  or  of  ele- 
ments of  the  same  kind,  adapted  and  adjusted  to  each  in- 
dividual soul,  as  in  that  will  consist  the  proper  personality 
and  identity  of  man.  Thus,  each  will  oe  readily  distin- 
guished from  all  the  rest,  and  no  question  need  be  raised 
as  to  the  recognition  of  friends  in  heaven. 
"Eternal  form  shall  still  divide 
The  eternal  soul  from  all  beside, 
And  I  shall  know  him  when  we  meet  I" 

The  gross  and  grotesque  nations  of  the  resunraotion  held 
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by  muiy  of  th«  J«wi,  and  by  lome  of  the  Fatlierf  (e.  g. 
Aagastine,  Gtig  of  Ood,  book  xxii.))  and  endoiMd  by  most 
of  the  mediaral  Sohoolmen,  and  by  not  a  few  modarn  di- 
Tinet,  hare  no  eonntenanoe  in  Soripture,  ai  tbey  are  ab- 
horrent to  reason,  and  have  done  not  a  little  to  prejadioe 
men  against  this  dootrine  of  Christianity.  It  is  not,  there- 
fore, "  a  thing  inoredible  that  Ood  should  raise  the  dead." 
There  is  a  solid  foundation  forour  faith  in  the  resurreotion 
of  the  dead  and  the  life  of  the  world  to  oome.  These  tenets 
are  the  most  powerful  inoentives  to  virtue,  and  they  afford 
the  greatest  support  under  the  ills  of  life,  and  the  strongest 
eonsolation  against  the  fears  of  death.  (See  Caltin's  /n- 
titHttt,  part  i.  e.  2 ;  part  ii.  o.  2S ;  Tdhrktiri,  Optra,  Lo- 
au  rio«tmu*  ,-  Stanlbt's  Hittory  af  Philotvpkf — Pytlux- 
goraa  and  tA«  Chnldaie  i%t{o«opAy,  eompritinj  Uu  Oracle* 
of  Zoroatttr;  Cattckum  of  (its  CvHaetV  of  Trtnt,  arts.  6, 
11,  12  of  the  Creed;  Pbarsoic  Ok  tkt  Or—d,  arts.  II,  12; 
Plato's  Pkmdo;  Ciobro'b  Do  Sawctxtt;  Balb's  Koran) 
Ti'ckbr'r  Light  of  Natoni  Arcbdba<x>!(  Blackbdbh's 
Hintorieal  YitK  of  tkt  Gotttrovtrtf  eonttnn'ttgaH  ItUer- 
mtdiatt  State,  Work;  Tol.  iii.;  Archbishop  Wratelt'b 
Scrip,  Sevelationt  concerning  a  Future  State  ;  Bishop  Law*8 
Theory  of  Religion ;  HoBSLBT's  Sermon*,  ser.  12,  20,  S6, 
43 ;  Dbbw  On  the  Immateriali^  and  Immortalilj/  of  the  Soul; 
Watscv's  Inttitulei,  part  i.  e.  2 ;  part  ii.  o.  29 ;  Dwioht's 
Theology,  m.  183-171;  Hudsox's  Debt  and  Qrace ;  La!C- 
DIS  On  tkt  Immortality  af  the  Soul;  Clark's  Itrael  in  Bggpt, 
ip.  186-230;  Firkb's  Ebchbicbdro's  Clateienl  Literature, 
li.  32,  33,  34,  and  works  there  cited ;  McCliktock  and 
Btrons's  Cyelopmdia,  art.  "  Immortality,"  and  works  there 
oited.)  T.  0.  gnmiERg. 

Fase«  a  derioe  whereby  an  explosion  may  be  effected 
at  a  safe  distanee  from  its  destructive  action.  The  charge 
may  be  in  motion  or  bo  stationary,  and  a  short,  or  a  long, 
or  an  indeSnite  time  may  be  desirable  between  the  act  of 
the  operator  and  its  effeet.  Hence  numerous  and  widely 
different  eontriTanees  are  employed.  For  projectiles,  in- 
cluding shells,  case-shot,  caroasaes,  explosive  bullets,  and 
grenades,  fuses  are  classified  as  time,  percussion,  concussion, 
and  combination  fuses,  but  confusion  often  exists  in  the  use 
of  these  terms.  Time  fuses  consist  of  cases  of  paper,  wood, 
or  metal  containing  the  Ingredients  of  gunpowder,  varied 
to  suit  the  required  rate  of  burning.  Being  selected  or  cut 
to  the  proper  length,  tbey  are  inserted  in  the  f\ise-hole  of 
the  projectile,  where,  being  ignited  by  the  flame  of  dis- 
oharge  or  by  a  match,  they  communicate  fire  to  the  enclosed 
bursting  charge  at  the  desired  point  of  the  trajectory.  To 
this  class  belong  most  fuses  used  with  smooth-bore  ammu- 
nition, such  as  the  Bormann  and  its  numerous  modiflca- 
tions,  the  mortar,  and  the  sea-coast  fuse.  Percussion  fteses 
are  designed  to  cause  an  explosion  only  after  the  projectile 
strikes  uie  object.  As  this  is  difficult  to  effeet  unless  a 
particular  point  is  brought  into  contact,  the  class  is  prac- 
tically restricted  to  use  with  rifled  arms,  or  with  grenades, 
like  Katohnm's,  provided  with  some  guiding  device.  One 
of  the  simplest  forms  consists  of  an  ordinary  percussion  cap 
npon  a  gun-oone,  placed  within  a  plug  at  the  point,af  the 
projeotile ;  a  small  priming  communicates  the  explosion  to 
the  interior.  The  cone  may  be  fixed,  or,  as  in  the  Parrott, 
SohenkI,  and  Abstordam  fuse,  be  attached  to  a  movable 
plunger.  In  the  former  case  a  thin  exterior  covering  is 
crushed  by  the  impact,  and  the  cap  is  thns  exploded ;  in 
the  latter  ease  the  same  result  follows  from  the  inertia  of 
the  plunger,  which,  when  the  projeotile  is  suddenly  stopped, 
brings  the  cap  into  violent  contact  with  the  thick  exterior 
eover.  For  incendiary  shells  the  Tioe  fuse,  belonging  to 
this  class,  was  found  to  be  serviceable  in  the  late  war  in  the 
U.  S.  It  contained  a  small  vial  of  fulminate,  which  the 
shock  of'discharge  left,  by  an  ingenious  contrivance,  un- 
protected among  some  loose  shot.  They  caused  an  explo- 
sion at  the  first  impact,  however  slight.  If  the  peronssion 
cap  is  made  to  ignite  a  time  fuze,  the  explosion  may  read- 
ily be  delayed ;  but  it  is  hardly  possible  In  any  way  to  ren- 
der the  action  so  instantaneous  as  to  prevent  the  projeotile 
from  burying  itself  before  the  fragments  can  be  scattered 
by  the  bursting  charge.  In  breaching  a  masonry  wall  or 
penetrating  an  iron-plated  ship  this  delay  is  advantageous, 
since  it  adds  the  force  of  the  explosion  to  the  original  im- 
pact, and  thus  shatters  and  enlarges  the  crater,  or  carries 
destructive  fragments  of  the  plate  and  backing  into  the 
vessel.  Indeed,  it  has  been  found  well  in  the  latter  case  to 
dispense  with  fuses  entirely,  and  to  place  the  bursting 
charge  in  a  flannel  bag,  in  order  to  retard  the  explosion 
which  is  produced  by  the  sudden  shook.  For  use  against 
troops  or  earthworks,  however,  the  unavoidable  delay  is 
for  obvious  reasons  objectionable.  Experiment  has  shown 
that  a  projectile  imbeds  itself  in  an  old  earthen  parapet 
fully  three-fourths  of  its  maximum  penetration  before  ex- 
plosion, and  that  at  this  depth  the  effect  of  the  shells  of 
field  and  ordinary  siege  guns  is  nearly  or  quite  harmless. 
Concussion  fuses  arc  employed  to  obviate  a  difficulty  pecu- 


liar to  rifled  gnni — ^vis.  that  the  length  of  the  projectile, 
and,  in  many  varieties,  its  expanding  base,  ents  off  the 
flame  of  discharge  from  a  time  fuse,  and  thus  prevents  its 
ignition.  In  them  the  shock  in  the  bore  of  the  piaee  is 
utilised  to  ignite  a  time  fuse  of  proper  length  for  the  range 
required.  To  this  class  belongs  the  "  McEvoy  attachmen C" 
consisting  of  a  hollow  wooden  cylinder  fitted  to  the  pro- 
jecting end  of  an  ordinary  time  fnse;  within  is  a  gun- 
§  rimer  loaded  with  lead,  which,  ignited  by  inertia  at  the 
ischarge,  fires  the  fuse.  A  better  application  of  the  same 
idea  is  displayed  in  the  Sawyer  ftixe.  Many  other  inven- 
tions, some  meehanieal  and  some  depending  on  the  nse  of 
fulminates,  have  appeared,  but  the  supposed  superiority  of 
the  next  class  hss  often  caused  it  to  be  preferred.    For  one 

furpose,  however,  the  concussion  fuse  is  especially  adapted. 
t  may  be  deiitable — as,  for  instance,  in  shelling  a  work- 
ing-party with  a  view  to  interrupting  its  labor — to  have 
mortar-shells  ttX\  in  its  vicinity  liaUe  to  explode  at  any 
time  within  an  hour.  The  UcEvoy-Beardslee  fnse  is  de- 
signed to  meet  this  ease.  A  small  vial  of  sulphuric  acid  is 
plaoed  in  a  ping  containing  chlorate  of  potassa  and  sugar, 
but  separated  from  it  by  several  thicknesses  of  slowly  ab- 
sorbing paper.  The  shock  breaks  the  vial,  and,  after  a 
time,  depending  npon  the  number  of  thicknesses  of  paper, 
the  acid  soaks  through  to  the  powder,  detonates  it  by  con- 
tact, and  thus  ignites  the  bursting  charge.  The  combina- 
tion fuse  consists  of  a  time  or  concussion  fuse,  with  some 
additional  device  by  which  explosion  at  once  results  when 
the  projectile  strikes.  One  of  the  simplest  fuses  of  this 
class  is  the  Splingard,  which  consists  of  a  time  fnse  con- 
taining in  its  axis  a  long  hollow  eone  of  plaster  of  Paris 
open  at  the  bottom.  Weakened  by  the  burning  away  of 
the  supporting  composition,  this  cone  breaks,  and  admiti 
the  flame  at  once  to  the  intisrior  at  any  impact  occurring 
before  the  expiration  of  the  time  for  which  it  was  prepared. 
To  this  class  belong  the  Schenkl  fuse  used  in  the  U.  S.  during 
the  late  war,  the  most  elaborate  form  of  the  English  Am- 
strong  fuse,  and  many  others. 

When  the  explosive  is  stationary,  as  in  ordinary  or  mili- 
tary mining — inelnding  torpedoes  planted  for  the  defence 
of  a  river  or  harbor— quite  different  fuses  are  necessary ; 
which  may  be  classed  as  time,  contact,  or  electrical.  The 
first  class  ordinarily  consists  of  trains  of  quick-match,  ig- 
nited by  slow-match  cut  to  a  sufficient  length  to  allow  the 
operator  to  escape  to  a  safe  distance  before  the  explosion. 
Various  kinds  of^match  are  employed.  Thus,  the  Biekford 
taze  (gunpowder  priming)  bums  from  2^  to  4  feet  per 
minute,  the  Ord  fbio  (gun-cotton  priming)  aboat  Ifi  feet 
per  second,  and  the  Oomei  fuse  (fulminate  priming)  abont 
300  feet  per  second.  The  old  powder-hose  bnmed  very 
rapidly,  and  was  therefore  usually  ignited  by  a  piaee  of 
port-fire  whioh  consumed  at  a  rate  of  abont  1  ineh  per 
minute.  For  military  purposes,  except  in  oases  of  neces- 
sity, these  trains  have  been  quite  superseded  by  eleotrioity ; 
but  the  Gomes  fuse,  which  is  violently  explosive,  may  some- 
times, be  advantageously  employed  to  spread  combnstlon 
rapidly  through  large  masses  of  gunpowder,  such,  for  ex- 
ample, as  the  load  of  a  fireship  set  adrift  against  a  bridge 
or  fleet.  The  primary  ignition  may  be  effected  by  elocli- 
work  so  arranged  as  to  release  a  trigger  after  the  desired 
lapse  of  time.  Contact  ftases  for  the  torpedo  service  are 
analogous  to  percussion  fuses  for  the  artillery,  and  many 
devices  are  employed.  A  projecting  lever  may  be  so  ar- 
ranged that  upon  contact  with  a  vessel  it  shall  sot  fVec  a 
trigger,  and  thns  explode  a  common  gnn  cap.     A  similar 

Slan  has  been  used  with  drifting  torpedoes  designed  to 
oat  freely  with  the  ourrent,  coupled  in  twos  by  a  rope. 
When  the  latter  is  fouled  upon  the  anehor-ohains  the  tor- 
pedoes are  brought  alongside,  and  held  there  by  the  tide, 
whioh  is  thus  enabled  to  act  upon  a  wheel  armed  with 
vanes  like  a  windmill.  The  revolntions,  transmitted  to  a 
screw  axle,  soon  release  a  trigger,  and  thus  cause  a  blow 
to  be  delivered  upon  a  pin  resting  on  a  gun  oap.  A  sensi- 
tive fulminating  priming,  protected  by  a  thin  copper  or 
lead  cap  so  placed  as  to  be  crushed  by  the  blow  of  the 
ship,  is  another  form  of  this  fuze.  Still  another  oonsists 
of  a  bottle  of  sulphuric  acid  imbedded  in  a  mixture  of 
chlorate  of  potassa  and  sugar;  the  ship,  by  striking  a  pro- 
jecting pin,  breaks  the  bottle  and  thus  ignites  the  torpedo. 
Ordinary  cannon  primers  may  bo  so  arranged  as  to  explode 
in  a  similar  manner.  Many  of  these  devices  are  equally 
applicable  to  small  mines  buried  in  the  ground  in  front  of 
fortifications,  to  be  fired  by  men  or  horses  charging  over 
them.  The  great  objection  to  the  whole  class  is  that  they 
debar  a  route  to  friends  ss  well  as  to  foes.  Electrical  fuses, 
being  perfectly  under  the  control  of  the  operator,  obviate 
this  diffioully.  Many  varieties,  adapted  to  the  different 
forms  of  electrical  action,  have  been  invented.  The  oldest 
contrivance,  and  that  still  most  employed,  is  based  npon 
the  property  possessed  by  a  voltaic  current  of  heating  any 
poor  conductor  introduced  into  its  circuit.    A  vei7  thin 
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win  of  platinum,  Oerman  silver,  or  iron,  from  a  quarter  to 
balf  an  ineh  in  length,  it  nldered  so  as  to  form  a  bridge 
between  two  stout  parallel  copper  wires  imbedded  in  a  plu||> 
of  wood,  gutta-percha.  India-rubber,  or  other  non-eonduot- 
ing  material.  The  free  ends  of  these  wires  being  attached 
to  the  leading  wires  from  a  powerful  voltaic  or  magneto- 
aleetria  battery,  the  passage  of  the  current  reddens  the 
bridge  and  thus  explodes  a  priming  packed  around  it. 
The  chief  advantage  possessed  by  those  over  other  electri- 
cal fuses  is,  that  they  admit  of  easy  and  accurate  testing 
by  the  passage  of  a  current  through  them  too  feeble  to 
dangerously  heat  the  bridge.  As  the  electrical  resistance 
of  the  latter  is  usually  less  than  an  ohm,  giving  a  current- 
•trength  requisite  for  ignition  of  from  one-half  to  three  fa- 
rads per  second,  this  condition  is  easily  fulfilled.  Various 
primings,  such  as  gunpowder,  gun-cotton,  fulminating 
mercury,  compounds  of  chlorate  of  potassa,  etc.,  may  be 
employed  around  the  bridge;  and  for  the  detonation  of 
gun-cotton  or  any  of  the  nitro-glycerine  explosives  a  cop- 
per cap  ma^  advantageously  be  added,  charged  with  about 
fifteen  grains  of  some  violent  fulminate  sure  to  be  ignited  by 
the  priming.  Similar  in  principle  to  the  foregoing  is  the 
Beardslee  fuse,  which  is  adapted  to  an  alternating  magneto- 
electric  current  possessing  a  comparatively  high  electro-mo- 
tive force,  jilthough  less  than  that  from  a  frictional  machine. 
The  stout  wires  aro connected  by  a  very  short  plumbago  line 
drawn  with  a  soft  lead  pencil  upon  the  end  of  the  wooden 
plug.  The  priming  is  good  rifle  powder.  The  electrical  re- 
sistance of  these  fuses  is  variable,  ranging  between  500 
and  &000  ohms,  and  their  testing,  silthough  possible,  is  not 
satisfactory.  The  Von  Ebner  turn,  used  in  the  Austrian 
torpedo  serviee,  is  adaptod  to  the  extra  current  from  a 
large  primary  coil,  which,  with  an  eleotro-motive  foree 
iBther  less  than  that  of  most  magneto-electric  machines, 
may  b«  nuide  to  possess  enormous  quantity.  The  fuse 
bridge  at  first  consisted  of  a  plumbago  line  primed  with 
fulminating  mercury  and  a  mixture  of  sulphuret  of  anti- 
mony and  chlorate  of  potassa,  hut  at  present  only  the  latter 
mixture  is  employed.  To  fire  any  considerable  numoer  of 
niah  fuses  as  the  foregoing  it  is  necessary  to  make  use  of 
a  derived  circuit,  and  hence  the  explosion,  although  nearly, 
is  not  absolutely  simultaneous.  Tnis  is  a  serious  objection 
in  blasting  with  tbe  modern  detonating  compounds.  To 
overcome  it,  fuzes  adaptod  to  electricity  of  high  tension, 
such  as  condensed  frictional  or  secondary  currents,  have 
been  prepared.  They  are  made  by  replacing  the  bridge 
with  a  layer  of  some  chemical  compound  which  is  so 
strongly  polarized  by  the  passage  of  the  spark  as  to  induce 
explosion.  Such  primings  are  the  following,  some  of  which, 
however,  are  sufficiently  conducting  to  allow  the  use  of 
magneto-electric,  and  even  voltaic,  currents.  The  Slatham 
compound  is  subsulphide  of  copper;  that  of  Abel  is  45 
parts  of  subsulphide  of  copper,  10  parts  of  sobphosphide 
of  copper,  and  15  parts  of  chlorate  of  potassa;  that  of 
Dowse  is  fulminating  copper ;  that  'of  other  parties  (in- 
elnding  Mr.  Abel  in  his  submarine  faxes)  fulminating  mer- 
cury, with  a  greater  or  less  proportion  of  some  conducting 
substance,  like  graphite  or  powdered  metal, added  for  con- 
ductivity. Of  all  this  class,  the  fulminating  copper  nrim- 
ing  makes  the  most  sensitive  fuse.  It  may  easily  be  so 
prepared  as  to  explode  in  a  dry  atmosphere  when  the  ex- 
posed ends  of  the  wires  are  brushed  with  a  feather,  or  when 
an  ebonite  comb  is  passed  through  the  hair  of  a  person 
grasping  one  wire  terminal,  the  other  bejng  insulated  in 
the  air.  One  hundred  blast-holes  may  be  fired  simultan- 
eously with  such  fuses,  connected  in  straight  circuit,  when 
a  good  ebonite  frictional  machine  with  a  soitable  condenser 
is  employed ;  but  it  is  needless  to  add  that  their  use  is 
eriminally  dangerous.  Safe  fuses,  which  will  fire  from 
twenty  to  thirty  charges  in  this  manner,  are  in  the  mar- 
ket; and  in  the  V.  S.  this  method  of  blasting  is  employed 
nearly  to  the  exelnsion  of  all  others  where  many  simultan- 
eous discharges  are  necessary.  H.  I>.  Abbot. 

Fnzelier  (Louis),  b.  in  Paris  in  1672 ;  was  a  most  pro- 
lific writer  of  plays,  mostly  comedies  and  lyric  tragedies 
of  small  merit,  but  with  occasional  very  clever  passages. 
His  best  piece  wos  Momui  Fabuliite,  a  one-act  play.  Nearly 
all  his  long  list  of  plays  are  very  lively  productions,  with 
an  easy  style  of  rorsificatton  which  won  him  much  pop- 
ularity;  but  all  are  now  forgotten.  Fuielier  was  (1744-52) 
eonductor  of  Le  Mercure,  in  which  be  published  many  ar- 
ticles. D.  at  Paris  Sept.  19,  1752.  Futelier  was  a  lealous 
eollaborator  with  Lesage  in  the  work  of  supplying  light 
plays  for  the  second-class  theatres,  but  many  of  hia  pieces 
were  acted  at  the  ThSitre  Franf  ais. 

Ffizes  Gyarmat,  town  of  Hungary,  50  miles  N.  of 
B£k£s.  It  is  situated  among  marshes  abounding  in  herons, 
turtles,  and  crabs.     Pop.  5735. 

Ff'ens,  or  Fie'nus  (Tromas),  b.  at  Antwerp,  in  the 
I<ow  Countries,  Mar.  28, 1567;  studied  medicine  with  great 


suocess  at  Leyden  and  in  Italy,  whose  schools  then  abound- 
ed with  famous  instructors;  became  in  1503  professor  of 
medicine  at  Louvain,  and  soon  had  a  European  reputation 
for  skill;  was  for  a  time  court-physician  to  the  duke  of 
Bavaria,  and  afterwards  first  poysician  to  the  archduke 
Albert  at  Brussels.  Author  of  some  very  curious  medical 
works,  of  which  Dc  (7aHt«rirs(159S)  and  be prtecipmi  aiiit 
chimrgioK  contronrriit  (1649)  are  the  most  noteworthy. 
At  present  his  works  hare  only  an  historic  value.    D. 

Mar.  15,  1631 His  father,  Johm  Fieuds  (d.  15S4),  was 

a  famous  physioian,  author  of  a  singular  work,  D» 
Flatibia. 

Fyfe  (BoBKRT  Alcxakder),  S.  D.,  b.  Oct.  20,  1816,  in 
the  parish  of  St.  Andrew's,  province  of  Quebec ;  graduated 
at  Madison  University  and  Nowton  Theological  Institution 
1842;  pastor  of  Baptist  churches  in  Perth,  Ont.,  Warren, 
R.  I.,  Milwaukee,  and  Toronto.  In  1860  appointed  prin- 
cipal of  the  Canadian  Literary  Institute  at  Woodstock, 
Ont.,  a  position  which  he  still  holds. 

Fyne,  de  (Pabscuibr),  b.  Jan.  31, 1588,  at  Leyden,  in 
the  Netherlands ;  became  a  Reformed  minister  and  joined 
the  Remonstrant  or  Arminian  party;  was  silenced  by  the 
Calvinists,  but  continued  to  preach  with  great, seal  and 
courage;  was  subjected  to  sharp  persecutions,  but  was 
finally  allowed  to  assume  (1638)  a  pastorate  at  Haarlem, 
where  be  d.  in  1661.  Of  his  existing  writings,  his  account 
of  the  CoUegiants  or  Rhynsbnrgers  is  highly  valued. 

Fyronz'  !•«  an  Arsscide  king  of  Persia  (the  name  is 
also  spelled  Ferozb  and  Firouze),  usually  identified  with 
the  Pacorus  of  the  Greek  and  Latin  writers,  called  also 
Arsacbs  XXIV.  as  king  of  Parthia;  reigned  83-103  A.  D. 
The  name  Fgrova  signifies  "  victorious." 

Fyrons  II.^  a  Sassanide  monarch  of  Persia  (the  Per- 
osis  of  Byzantine  writers),  reigned  458-484  a,  ».  He  suc- 
ceeded his  younger  brother,  Hormui,  whom  he  overthrew 
by  the  aid  of  the  White  Huns  and  put  to  death.  A  dread- 
ful famine  marked  the  first  part  of  nis  reign,  and  the  king 
became  involved  in  wars  with  the  White  Huns,  who  finally 
defeated  him  with  great  slaughter,  Fyroui  and  twenty-nine 
of  bis  sons  being  among  the  slain.  The  accounts  of  his- 
torians regarding  many  points  of  bis  reign  are  conflicting, 
for  some  celebrate  his  valor,  benevolence,  and  virtue,  while 
othen  regard  him  as  a  tyrant  and  a  coward.  He  is  named 
Fyroui  the  Brave  by  some  writers,  and  by  others,  Fyrouz 
the  Bad. 

Fyrons  III.«  titular  king  of  Persia,  son  of  Yeidejord 
III.,  the  last  Sassanide  monarch.  Expelled  by  the  Mo- 
hammedans from  Persia,  he  fled  to  the  domains  of  the 
Chinese  emperor  Kao-Tsoung  (Tait-Song),  by  whom  be 
was  recognized,  and  who  by  fruitless  negotiations  strove  to 
restore  him  to  the  throne.  He  is  the  Pilou$e  of  Chinese 
historians,  and  seems  to  have  been  a  Chinese  viceroy  in 
Bokhara.  D.  679.  His  son,  Ninus,  was  the  last  Sassanide 
who  bore  the  royal  title. 

Fy'ioaz  (or  Feroze)  Shah  I.  (Rokm-ed-Diex,  the 
"support  of  the  Faith"),  a  Mohammedan  king  of  Delhi 
who  succeeded  his  father,  Altamsh,  in  1236,  having  pre- 
viously been  governor  of  Lahore.  He  was  a  vicious  prince, 
and  was  deposed  by  the  sultana  Rezia,  his  sister,  in  12.^8. — 
Fyboui  Shah  II.  (Jelal-ed-Debk,  "glory  of  the  Faith") 
reigned  at  Delhi  1289-96;  was  an  Affghan  usurper  who 
succeeded  the  last  (jouride  sovereign,  and  who  is  cbiefiy 
memorable  for  his  cruelties;  was  murdered  by  his  nephew 
and  successor,  AIlah-ed-Deen,  in  1296.— Fyrouz  Shah  III., 
king  of  Delhi,  b.  1296 ;  succeeded  Mohammed  III.  in  l.'!51 ; 
abdicated  1386,  and  d.  1388.  His  reign  was  memorable  for 
its  tranquillity  and  tbe  material  prosperity  of  the  kingdom. 
He  founded  in  1354  a  city  now  called  Ferozepoor  (which 
see),  formerly  Pyrouzabad,  and  began  the  construction  of 
the  great  canal-system  now  known  by  his  name.  (See  Fer- 
oze Shah,  Caxal  or.) 

Fyt,  or  Feydt  (Jan),  a  Flemish  painter,  b.  at  Antwerp 
in  1609.  As  a  painter  of  animals  he  was  excelled  by  no 
Flemish  artist  except  perhaps  Snyders.  His  dogs,  and  es- 
pecially his  greyhounds,  are  regarded  as  the  best  ever 
painted.  His  birds  and  furred  animals  rank  also  with 
those  of  the  first  masters ;  but  his  best  pictures  are  those 
of  dead  game.  His  management  of  light  and  shade  is 
effective,  but  his  drawing  is  not  always  perfect.  He  etched 
a  number  of  valuable  plates  after  his  own  works.  He  ex- 
celled also  in  flower  and  fruit  pieces,  and  in  representations 
of  vases,  bas-reliefs,  and  marble  works.  His  coloring  is 
true,  his  touch  bold,  vigorous,  and  efieotive,  and  his  finish 
excellent.    D.  1671. 

Fyz&b&d',  town  of  British  India,  in  the  province  of 
Onde,  on  the  right  bank  of  the  Ohoggra.  The  government 
had  its  seat  here  until  1776,  when  it  moved  to  Lucknow. 
The  population  of  Fyz&b&d  is  estimated  at  100,000,  but  the 
town  ii  now  falling  into  decay. 
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G  ia  ft  soDionant,  and  the  aeventh  letter  in  most  modern 
European  languagea.  In  English  it  haa  (1)  a  hard  sonnd, 
whion  is  that  of  the  mute  k,  plia  a  roealiiation ;  and  (2) 
before  e,'i,  and  y  it  haa  the  aofl  aoand  of/.  (3)  When  it 
followB  n,  the  two  uBually  atand  for  the  nasal  aoand  of  nij, 
especially  at  the  end  of  a  word.  In  the  midst  of  a  word 
the  g  following  n  sometimes  retains  the/  sound,  as  in  man- 

Ctr;  sometimes  the  g  not  only  unites  in  the  nasal  itg  sound, 
ut  it  has  a  secondary  hard  g  sound,  as  in  anger;  again, 
»g,  even  in  the  midst  of  a  word,  may  hare  its  appropriate 
nasal  sound  without  qualification,  as  in  hanger.  In  chem- 
istry Q  atanda  for  glucinum. 

G,  in  music,  the  fifth  degree  in  the  ascending  scale  of  C, 
major  or  minor,  being  the  dominant  in  that  scale.  Oamut 
O  is  the  note  on  the  lowest  line  of  the  bass  stare,  a  seventh 
below  F  on  the  clef  line.  Doable  0  is  one  octare  lower 
than  gamut  O,  on  the  apace  below  three  ledger  lines.  Ot 
dur  ia  the  German  for  Q  major,  and  G  moll  for  O  minor. 
Oit,  in  Oerman,  is  O  sharp.  0  <n  all,  the  first  note  in  alt, 
situated  one  octave  abore  the  treble  clef  line.  Q  in  altie- 
eimo,  a  note  one  octare  higher  than  G  in  alt,  or  a  fifteenth 
above  the  treble  clef  line.  Its  places  as  the  first  note  in 
altiasimo,  is  on  the  fourth  ledger  line  above  the  stave. 

Ga'biiy  an  ancient  Latin  city  which  stood  13  miles  E. 
of  Home,  on  the  banks  of  a  small  lake  in  a  volcanic  crater, 
fkom  which  flows  the  stream  called  Osa,  and  not  far  from 
the  Lake  Regillua,  now  drained.  In  early  Roman  daya  it 
was  an  important  town.  Cicero,  Horace,  and  Juvenal  al- 
lude to  its  decay,  but  it  afterwatila  revived  and  became  a 
bishop's  see,  but  is  now  deserted.  It  anciently  had  quar- 
ries of  a  valuable  volcanic  stone,  and  gave  name  to  the 
Qahine  oinctnrb.   (See  Ciicctdrb.) 

Gabin'ins  (  Aulub)  became  tribnne  at  Home  in  M  i.  c. ; 
brought  forward  and  carried  the  law  which  gave  Pompey 
the  supreme  command  againat  the  pirates;  served  under 
Pompey  O-MSS,  and  gained  immense  wealth ;  was  prator 
in  (II;  consul  in  58;  proconsul  in  Syria  and  Jndssa  57; 
restored  Ptolemy  Auletes  in  55 ;  was  exiled  for  oorruption 
54-49.  D.  about  47  B.  c.  Gabinio*  was  a  man  of  eormpt 
and  abandoned  ohoraoter. 

Ga'bloa  [It.  ^iiia,  a  "cage,"  firom  Lat.  eatnt,  "hol- 
low "],  in  military  operations,  a  hollow  cylinder  of  atioka 
set  in  a  circle  and  wattled  together,  somewhat  in  the  man- 
ner of  a  basket.  It  is  of  various  dimensions,  and  is  de- 
signed to  be  set  on  end  and  filled  with  earth  or  sticks. 
Gabions  are  proof  againat  ordinary  musket-balls,  and  are 
useful  in  repairing  breaches  and  in  constructing  field- 
works,  etc. 

Ga'ble,  that  part  of  the  outer  wall  of  a  building  which 
lies  between  the  slopea  of  the  roof  and  above  the  upper 
line  of  the  aide  walls,  called  in  classio  architecture  the 
pediment.  The  bounding  lines  of  the  gable  were  in  the 
richer  forms  of  the  Gothic  treated  with  great  freedom  and 
decorated  with  profusion  of  ornament,  and  were  frequent- 
ly broken  by  corbie-steps  and  otherdiversities.  Small  gables 
are  called  gableta,  and  are  introduced  into  the  decoration 
of  many  Gothic  exteriors. 

Ganblenz,  Ton  (Lunwra  Karl  Wilhblm),  Baboit,  Aus- 
trian general,  a  son  of  the  Saxon  lieutenant-general  6a- 
blenx,  b.  at  Jena  July  19, 1814,  and  educated  at  the  military 
academy  of  Dresden.  He  served  first  in  the  Saxon  horse- 
guard,  but  in  1833  entered  the  Austrian  service,  and  be- 
came, after  six  years,  a  captain  of  horae.  He  waa  a  hand- 
some and  elegant  man,  with  a  winning  address,  and  was 
often  employed  in  honorary  service.  During  the  long 
period  of  peace  he  travelled  much,  even  in  the  interior  of 
AfVica.  In  1848  be  fought  in  Italy  under  Radetzky  with 
groat  distinction,  and  was  made  a  major  of  the  staff.  He 
next  became  chief  of  staff  to  Count  Sohlick ;  distinguiahed 
himself  especially  at  Kaaohan ;  obtained  the  Maria  The- 
resa cross,  and  was  promoted  to  be  colonel.  Soon  after  he 
was  employed  in  diplomatic  negotiations.  In  1853  waa 
appointed  director  of  the  bureau  of  statistics  in  Vienna; 
in  1859  distinguished  himself  in  the  diaaatrons  battle  of 
Solforino,  and  by  his  defence  of  Caoriana  covered  the  re- 
treat of  the  centre.  In  18(3  be  was  made  a  lieutenant- 
marshal,  and  in  1864  received  the  command  of  the  6tb 
army  corps,  which,  together  with  a  Prussian  corps,  and 
with  the  Pmasian  field-marshal  Wrangcl  as  commander-in- 
chief,  was  sent  against  the  Danes  in  Sleewiek-Holatein.  As 
governor  of  Holatein  he  made  a  very  favorable  impression 


corps,  and  at  Traatenan  on  Jnne  28  he  gained  the  only  ad- 
vantage which  the  Anstriana  could  booat  of  in  that  disas- 
trous war.  He  also  took  part  in  the  battle  of  Sadowa,  and 
was  sent  to  the  Prussian  head-quarters  to  negotiate  after 
the  battle.  When  the  war  was  over  be  retired,  and  was 
chosen  member  for  life  of  the  Austrian  Upper  House,  in 
which  he  belonged  to  the  liberal  party.  In  1867  be  entered 
once  more  into  sorvlee,  and  became  commandant  of  Croatia 
and  Selavonia;  in  1868  was  made  a  general  of  horse,  and 
in  1869  general  in  command  of  Hungary.  Nov.  28,  1871, 
he  retired.  Becoming  implicated  in  stock  speculations 
which  proved  nnfortunata,  he  shot  himself  in  Zttrieh  Jon. 
28,  1874.  A.  MtBHAMR. 

Ga'blonz,  town  of  Bohemia,  on  the  Neisse,  tho  centre 
of  a  manufacturing  district  where  more  than  6000  men  are 
employed  in  the  fabrication  of  ornamental  glaaaware. 

Gaboon',  a  river  in  Western  Africa,  falls  into  the  At- 
lantic near  the  equator.  In  1845  the  French  planted  a 
colony  here  on  account  of  the  ivory  with  which  the  vicinity 
abonnda;  the  colony  was  broken  np  in  1871,  but  haa  since 
been  re-eatablishod.  The  Gaboon  colony  has  several  in- 
teresting missions,  Roman  Catholic  and  Protestant. 

Ga'briel  [Hcb.,  "  mighty  one  of  God  "],  the  name  of 
the  heavenly  being  who  communicated  prophetic  tidings  to 
Daniel,  and  foretold  in  later  times  the  birth  of  Jesus 
Christ  and  of  Bt.  John  the  Baptist.  Gabriel  in  Jewish, 
Christian,  and  Mohammedan  traditions  is  reckoned  aa  one 
of  the  great  archangels. 

Gabriel  Chaaael,  between  Tierra  del  Fuego  and 
Dawaqp'a  laland,  is  25  miles  in  length,  and  in  breadth 
varies  from  half  a  mile  to  three  times  that  distance.  On 
the  S.  there  is  a  great  glacier  between  Mounts  Sarmiento 
and  Buckland.  The  shons  are  abrupt  masses  of  slaty 
rock,  and  the  channel  is  subject  to  violent  whirlwinds. 

Gabriel,  St.,  Orders  of  (Roman  Catholic),  (1)  a  con- 
gregation of  lay  conventual  brethren  (eonn'renM*)  and  of 
non-conventual  gentlemen  (eonJlHenlet)  at  Bologna.  Tbcy 
are  engaged  in  the  work  of  instruction.  (2)  The  "  Broth- 
ers of  St.  Gabriel "  in  France  were  founded  in  1835  by  the 
abbi  Desbayea.  They  are  engaged  in  instructing  the 
young,  especially  in  rural  places,  chiefly  in  matters  oT  doo- 
trine. 

Gabriel's  Creek,  tp.  of  Madison  eo.,  N.  C.    P.  1372. 

Gad  [Heb.,  "fortune"  or  "  troop"],  seventh  son  of  Ja- 
cob by  Zilpah,  and  founder  of  the  Israelitish  tribe  of  God, 
which,  after  the  conquest  of  Canaan  under  Joshna,  settled 
E,  of  the  Jordan,  N.  of  Reuben,  and  8.  of  the  half-tribo  of 
Manasseh ;  but  we  subsequently  find  the  Gaditcs  far  to  the 
N.,  E.,  and  S.  of  their  prescribed  limits.  They  were  a  war- 
like, nomadic  people,  and  disappear  after  the  time  of  Tig- 
lath-Pileaer  IV.,  who  carried  them  into  captivity  740  b.  c. — 
Gad,  the  "  king'a  seer,"  a  prophet  who  was  a  personal  fol- 
lower of  David,  wrote  a  book  of  the  acta  of  David,  which 
ia  not  extant,  and  of  which  we  have  no  account  ezoept  in 
1  Chron.  zzix.  29. 

Gad'ara,  town  of  Palestine,  the  euital  of  Poraea,  was 
situated  E.  of  the  Jordan,  8  miles  S.  E.  of  Lake  Tiberias, 
in  the  district  of  Gadaritis,  or  country  of  the  Qadarenes. 
In  the  time  of  Josephus  it  was  an  important  place,  strongly- 
fortified  and  celebrated  for  ita  hot  springs.  It  is  now  only 
a  heap  of  ruins,  but  it  contains  some  fine  remains  of  what 
were  formerly  its  public  buildings,  and  some  very  interest- 
ing artificial  excavations,  which  are  probably  alluded  to  in 
Luke  viii.  26-36.  The  place  ia  suppoaed  to  bo  the  same  as 
that  which  Matthew  caUa  Gergcaa  and  the  country  of  the 
Gergeaenea,  aa  no  traces  of  any  city  of  the  latter  name  have 
ever  been  found. 

Gade  (Niels  Wilhelm),  b.  Feb.  22, 1817,  at  Copenha- 
gen ;  received  a  musical  education,  and  in  1841  the  musical 
aooiety  gave  him  a  priie  for  hia  first  overture,  Bc^  of 
Onion.  His  first  symphony,  in  C  minor,  attracted  still 
greater  attention,  and  on  tho  invitation  of  Mendelssohn  ho 
went  in  1843  to  Leipsic,  where,  with  a  few  interrnptiona,  he 
rosidc(^  till  1848  aa  director  of  tho  concerts  of  the  Qewand- 
haus.  On  his  return  to  Copenhagen,  in  1848,  he  became 
director  of  the  musical  society,  and  developed  a  great  ac- 
tivity as  a  composer.  Hia  compositions  comprise  nearly  all 
the  different  forms  of  his  art,  but  he  has  been  most  success- 
ful in  a  kind  of  dramatic  composition  frith  eolo,  chorus,  and 
orchestra,  the  most  celebrated  of  which  are  Covtalci,  TTkr 
£l/-King'e  Daughter,  and  The  Grveaderej  he  has  written 
nnlv  nnA  ATkAm.  Marinlia.     Hia  earlier  overtures  and    ftwm. 
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phonies  unfold  a  moat  original  piotnre  of  the  Northern  oha- 
raoter,  and  the  above-mentioned  dramatic  oompositions,  of 
a  later  date,  contain  many  exceedingly  interesting  and  even 
brilliant  dcacriptiona.  He  ia  atronger  than  Hendslaaohn, 
bat  his  form  ia  leae  perfect;  he  ia  dearer  than  Sohomann, 
but  he  has  not  hia  wealth  of  ideaa. 
Gad-Flr«    Bee  Hobse-Flt. 

Gad'idn  [from  Oadtu,  one  of  the  genera],  a  family  of 
flahes  of  the  aeriee  Teleoatomi,  aub-olaaa  Teleoatei,  order 
Teleoeephali,  and  aub-order  Anaaanthini.  It  inoludea  the 
ood,  haddock,  hake,  etc.  The  old  family  Qadidse  ia  in  the 
Smithsonian  arrangement  divided  into  four — Bregmseerot- 
idsb,  Ranicepitidaa,  Qadidae,  and  Merlnciidte. 

Ga4iatoh,  town  of  Raaaia,  in  the  gavemment  of  Pol- 
tara,  stands  at  the  oonfloenee  of  the  Khoral  and  Psiol. 
Tobaoeo  ia  extenaively  oultirated  in  ita  vicinity.     P.  8S74. 

Gads'den,  connty  of  Florida,  bordering  on  Georgia. 
Area,  330  aqaare  miles.  The  aurface  ia  undulating,  the 
Boil  productive.  Tobacco,  rice,  oom,  fruit,  and  cotton  are 
raised.  The  county  is  well  timbered,  and  is  traveraed  by 
the  Jaekaonville  Pensacola  and  Mobile  R.  R.  The  navi- 
gable Appalaohieola  River  flows  along  the  W.  border.  C&p. 
Qnincy.     Pop.  S302. 

Gadsden,  post-v.  and  tp.,  oap.  of  Etowah  co.,  Ala.,  120 
miles  N.  E.  of  Montgomery,  on  the  line  of  the  East  Alaba- 
■  ma  and  Cincinnati  R.  R.,  52  milea  W.  by  8.  of  Rome,  6a.,  on 
the  N.  bank  of  the  Coosa  River,  at  the  southern  terminus 
of  Lookout  Mountain,  in  the  midst  of  the  Coosa  coal-fields 
and  iron  deposit.  It  has  8  steam-milJs  engaged  in  cutting 
yellow-pine  lumber,  inexhanstible  forests  of  which  lie 
along  toe  Coosa;  4  ehurches,  5  aehoola,  and  1  newspaper. 
Pop.  of  tp.  2203.  W.  M.  Mkeks,  Ed.  "  Tihes." 

Gadsden  (Crrutophbr),  an  American  statesman  and 
distinguished  patriot,  lieutenant-governor  of  South  Caro- 
lina, b.  in  Charleston,  S.  C,  in  1724;  educated  in  England, 
letnming  to  Charleston  in  1741 ;  engaged  in  a  meroantile 
businesa,  in  which  he  was  largely  anooesaful.  In  1765  he 
was  appointed  a  delegate  to  the  Congreaa  which  met  at 
New  York  in  October  to  petition  againat  the  Stamp  Act; 
was  also  chosen  member  of  Congress  in  1774;  he  was 
among  the  earliest  advocates  of  republican  principles  and 
American  independence;  colonel  and  brigadier-general 
of  South  Carolina  vols,  in  1775,  and  engaged  in  the  aiege 
of  Charleston  in  1776;  daring  the  aiege  of  Charleaton, 
while  lieuteaant-gorernor  in  1780,  he,  with  five  of  the 
council,  remained  within  the  linea  of  the  city;  several 
months  after  the  capitulation  he  was  arrested  by  order  of 
Lord  Comwallis  and  transported  to  St.  Angustine,  where  a 
parole  was  offered  him,  which  he  refused,  and  remained  in 
elose  confinement  for  forty. two  weeka.  In  1782  he  waa 
chosen  governor  of  South  Carolina,  but  declined  the  office, 
continuing,  however,  bis  exertions  for  the  good  of  his 
eoantry,  both  in  the  assembly  and  ooancil.  1>.  Aug.  28, 
1805. 

Gadsden  (Christopher  Edwards),  D.  D.,b.  at  Charles- 
ton, S.  C,  Nov.  25,  1785,  a  grandson  of  Chriatopher  Qada- 
den;  graduated  at  Yale  1804;  beeame  a  deacon  in  the 
Protestant  Episcopal  Church  1807;  a  presbyter  1810;  held 
rectorships  in  Beraeley  and  in  Charleston,  S.  C. ;  was  con- 
secrated bishop  of  South  Carolina  1840 ;  was  editor  of  the 
Qotpel  Mentenfjer.  D.  at  Charleaton,  S.  C,  June  24,  1852. 
Pounder  of  the  Proteatant  Episcopal  Society,  and  a  devoted 
friend  to  the  colored  race,  for  whom  he  labored  much. 

Gadsden  (Jahes),  an  Amerioao  statesman  and  soldier, 
b.  at  Charleston,  8.  C,  Hay  15, 1788;  graduated  from  Yale 
College  1806,  and  engaged  in  oommeroial  business  in 
Charleston  until  1812,  when  he  waa  appointed  aecond  lieu- 
tenant of  engineera  U.  8.  army ;  aerred  daring  the  war  with 
Great  Britain  (1812-15);  as  aids-de-camp  to  Qen.  Jackson 
1816,  with  whom  he  served  in  Florida ;  promoted  to  be  cap- 
tain 1818,  and  appointed  colonel  and  inspector-general 
V.  8.  army  1820,  but  waa  not  confirmed  by  the  Senate; 
member  of  the  legislative  council  of  Florida  Territory 
(1824),  and  commissioner  to  treat  for  the  removal  of  Sem- 
inole Indians  to  Southern  Florida ;  U.  8.  minister  to  Mex- 
ieo  1853,  and  negotiated  the  purohaae  of  Ariiona,  which 
pnrehaae  is  known  by  his  name.  D.  at  Charleston,  S.  C, 
Doc.  26, 1S58.  O.  C.  SimioifB. 

Gads'den  Fnr'chase,  a  name  given  to  that  part  of 
Arizona  and  of  New  Mexico  which  lies  8.  of  the  river  Oila. 
This  region  was  purchased  from  Mezioo  for  the  V.  8.  by 
flen.  James  Qadadon  by  convention  dated  Dee.  30,  1853, 
the  U.  S.  paying  $10,000,000,  and  Mexico  giving  up  a  large 
amonnt  (atated  at  ttom  $15,000,000  to  $30,000,000)  in  elaims 
for  Indian  depredations.  The  sale  was  rery  nnpopnlar 
in  Mexico,  where  it  was  a  principal  cause  of  Santa  ASa's 
banishment  as  a  traitor  (1855).  Area  of  Purchase,  45,535 
square  miles. 

Gad'wall,  or  Gray  Duck  ( CkatiUUum\u  Hrtpav),  a 
wild  dnek  of  Asia,  Europe,  Amerioa,  and  North  Africa.  It 
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is  rery  qaiok,  and  hard  to  shoot,  bat  is  highly  prised  for  the 
table.  It  inhabits  both  fresh  and  saline  marshes,  and  is  a 
bird  of  passage. 

Gael'ic  liangnage  and  Literatare.  The  term 
Glaelio  (from  Gadhel,  "wanderers,"  a  common  name  of  the 
Irish  and  Highland  Scotch,  and  not  from  the  word  Oallut, 
a  "  Oaul ")  or  Oadhelic,  in  a  wide  but  appropriate  sense,  is 
synonymous  with  the  Erse  or  north-western  group  of  Celtic 
tongues,  including  the  Irish,  the  Manx,  and  the  Highland 
Scotch.  Indeed,  the  three  may  be  regarded  as  dialects,  or 
rather  groups  of  dialects,  of  the  same  mother-tongue.  But 
the  name  is  more  commonly  limited  to  the  Celtic  language 
spoken  in  some  of  the  islands  and  in  parts  of  the  High- 
lands of  Scotland.  It  is  also  prevalent  in  Cape  Breton  and 
in  some  other  British  colonial  poaaesaions.  Toe  0aelic  dif- 
fera  from  the  Iriah  in  ita  vocabulary,  retaining  worda  which 
the  Iriah  baa  dropped,  and  dropping  words  which  the  Iriah 
haa  retained ;  and  in  both  worda  have  changed  their  primi- 
tive meaninga;  new  idioma  have  uriaen  in  each,  and  new 
grammatical  forma ;  and  each  has  numerous  peculiarities 
of  pronunciation,  the  Irish  retaining  more  of  the  oharaoters 
of  the  ancient  tongue.  The  use  of  Gaelio  is  fast  diminisfaing. 

The  Gaelic  literature  is  mush  less  extensive  and  important 
than  the  Irish.  The  moat  famous  work  in  the  language  ia  the 
ao-ealled  Ossianio  poems,  of  which  Macpherson  professed  to' 

S°ve  the  world  a  translation.  It  ia  now  generally  oonoeded 
at  though  Macphcraon  gave  them  form  and  oonneotion, 
he  freely  uaed  old  materials,  both  traditional  and  manu- 
script ;  that  his  work  is  in  parts  of  great  antiqaity,  and 
that  some  of  his  materials  may  fairly  be  considered  Os- 
sianio. But  Ossian  (or  Oisin)  was  himself  an  Irishman, 
contemporary  with  Saint  Patrick,  and  there  are  very  ooniid- 
erablo  Ossianio  remains  whioh  are  strictly  Irish.  Most  of 
the  extant  literature  is  either  poetical,  traditional,  or  re- 
ligious, and  the  last-mentioned  is  of  the  Protestant  period. 
Gaelic  versions  of  the  Bible  have  been  pablished  in  1690, 
1767-87,  and  1826,  besides  several  incomplete  versions. 
Some  of  the  published  Gaelio  literature  is  quite  recent,  and 
Canada  has  at  least  one  Gaelic  poet,  Mr.  Evan  McCoU  of 
Kingston,  Ont.  (See  Arhstrono'b  and  the  Highland  So- 
ciety's Dictionaries,  1825, 1828 ;  Stewart's  Cframmar,  ISO  I ; 
Bibliotkeca  Seoto-C*ltiea,  by  JoHIt  RsiD,  Glasgow,  1832.) 

Gae'ta  [Lat.  Cajeta;  see  Virgil,  ^n.  vii.  1],  a  strongly 
fortified  sea-coast  town  of  Southern  Italy,  in  the  province 
of  Caserta,  about  40  miles  N.  W.  of  Naples;  lat.  41°  30' 
N.,  Ion.  13°  40'  E.  It  was  an  ancient  Greek  oolony,  is 
moat  pictaresquely  situated  on  a  steep  promontory  over^ 
looking  the  Bay  of  Oaeta,  was  a  favorite  resort  of  the 
Roman  ariatocracy — Cicero,  Augustua,  Tiberius,  Faustina, 
and  many  others  had  luxurioua  villas  here — and  monu- 
ments of  this  period  still  exist,  as  the  tomb  of  Lucius 
Munatius  Planous,  the  reputed  founder  of  Lyons,  and  that 
of  Sempronins  Atratinus.  The  famous  duodeeagonal  col- 
umn or  tower,  inscribed  with  the  Greek  and  Latin  names 
of  the  winds,  is  now  a  ruin.  Gaeta  has  the  honor  of  being 
the  first  among  the  Italian  towns  to  form,  after  the  down- 
fall of  the  Roman  power,  an  independent  communal  gov- 
ernment, such  as  gave  birth  to  the  great  republics  of  Genoa, 
Venice,  and  Florence.  This  little  commonwealth  was  a 
republic  in  the  time  of  Charlemagne ;  coined  money  and 
waa  ruled  by  its  own  dukes  or  doges  until  1230.  It  sus- 
tained many  noteworthy  sieges  during  the  Middle  Ages, 
and  has  drawn  to  itself  the  interest  of  the  present  centuiy 
as  the  retreat  of  Pius  IX.  in  1848-49,  and  as  the  last,  and 
indeed  only,  stronghold  that  made  a  spirited  resistance 
in  defence  of  the  ox-king  of  Naples.  It  was  during  this 
siege  that  rifled  cannon  were  first  used  as  battering-guns 
on  a  large  scale.  The  citadel  surrendered  to  Gen.  Cialdini 
on  Feb.  13,  1861,  after  three  months'  defence.  The  popu- 
lation of  the  town  in  1871-73  waa  about  5000,  ohiefly  oc- 
cupied in  the  coaating-trado  and  in  fisheries. 

Gceto'lia  is  the  ancient  name  for  the  western  pert  of 
the  desert  of  Sahara.  It  was  situated  8.  of  Mauritania 
and  Numidia,  and  inhabited  by  the  Gntulians,  who  are 
supposed  to  have  been  the  aboriginal  Berbers,  and  to  be 
represented  in  our  time  by  the  Tuaricks.  The  Geetulians 
first  came  in  contact  with  the  Romans  during  the  war  with 
Jagurtha,  in  whose  army  they  aerved  as  light  cavalry. 
They  were  subdued  by  Lentulus,  who  from  his  victory  over 
them  received  the  surname  of  Otetulicnt. 

Galf,  in  a  sailing  vessel,  is  the  spar  to  which  ia  bent 
the  upper  edge  or  head  of  a  fore-and-aft  sail.  Gaff  is  also 
the  lever,  often  hooked  or  barbed,  with  which  fishermen 
handle  large  fishes ;  also  the  artificial  spur  of  steel  or  other 
metal  worn  by  game-cocks  in  matchea. 

Gage,  county  of  Nebraska,  bordering  on  Kanaaa.  Area, 
864  aquare  milea.  The  aoil  is  good,  especially  along  the 
streams.  The  pasturage  is  excellent.  Grain  is  the  staple 
product.  The  southern  part  of  the  county  is  occupied  oy 
the  Otoe  reservation.     Cap.  Beatrice.     Pop.  3359. 
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Gafe  (Fri^vcbs  Daka),  b.  »t  M»ri«tU,  0,  Oet.  13,1808, 
daughter  of  a  Mr.  Joseph  Barker  and  wife  of  J.  L.  Qage; 
became  early  distinguished  as  a  temperanoe  orator  and  an 
agitator  upon  ilaver;  and  woman'a  rights;  removed  in 
1853  to  St.  Louis,  where  she  suffered  much  from  her  p«ca- 
liar  opinions  and  aots ;  became  an  editor  in  Ohio ;  lerred 
without  pa;  in  the  care  of  aiok  and  wounded  soldiers  1861- 
65,  and  also  instructed  the  freedmen.  Disabled  in  1867  by 
iil-healtfa,  she  ceased  her  active  and  ywj  useful  labors. 
Author  of  a  volume  of  clever  Potmt,  Eitia  Magoou,  a  tale, 
and  of  the  widely  known  and  admirable  pieoes  for  the 
young  signed  "Aunt  Fanny." 

Gage  (Thohas),  the  last  governor  of  Massaohoietti 
appointed  by  the  king,  and  oommander-in-chief  of  the 
British  force  in  America,  b.  in  England,  a  son  of  Visoount 
Gtage;  was  appointed  governor  of  Montreal  in  1760,  and 
on  the  departure  of  Gton.  Amherst  succeeded  him  aa  oom- 
mander-in-ohief  of  the  British  forces  in  America.  Being 
considered  the  most  suitable  person  to  execute  the  tyran- 
nical laws  of  Parliament  intended  to  subdue  the  rebellious 
spirit  manifested  in  Massaohnsetts,  he  was  appointed  gov- 
ernor in  tliat  province,  and  arrived  in  Boston  May  17, 
1774.  Beveral  regiments  soon  followed  him,  the  repair  of 
fortifications  on  Boston  Neck  was  began,  the  powder  in 
Charlostown  arsenal  was  seised,  and  detachments  sent  oat  to 
Salem  and  Concord  to  take  possession  of  stores,  which  led 
to  the  battle  of  Lexington.  In  May,  1775,  the  provincial 
oongress  of  Massachusetts  declared  Uen.  Qage  unworthy 
of  obedience,  and  the  exercise  of  his  functions  was  hence- 
forth confined  to  Boston.  In  June  he  issued  a  proola- 
mation  offering  pardon  to  all  rebels  excepting  Samuel 
Adams  and  John  Hancock,  and  established  martial  law. 
The  battle  of  Bunker  Hill  occurred  a  few  days  later,  after 
which  Clago  was  relieved  by  Sir  William  Uowe,  and  re- 
turned to  England  the  following  October,  where  he  d.  Apr. 
3,  1787.  Qko.  C.  Sihhovs. 

Gagetowu,  post-v.,  cap.  of  Queen's  eo.,  New  Bruns- 
wick, on  the  W.  bank  of  the  river  St.  John,  30  miles  below 
Fredericton,  with  which  it  is  connected  by  daily  steamboats 
in  the  season  of  navigation.  Pop.  of  v.  about  300;  of  sub- 
district,  1282. 

Gail  (Jean  Baptistk),  a  learned  Hellenist,  was  b.  at 
Paris  in  1755;  appointed  assistant  to  Vanvilliers  in  the 
chair  of  Greek  in  the  College  of  France  1791 ;  became  tit- 
ular professor  1792 ;  curator  of  the  Oreek  and  Latin  MS8. 
in  the  Imperial  Library  and  member  of  the  Institute  of 
France  in  1809.  He  aided  greatly  in  restoring  the  study 
of  Greek  in  France,  and  published  a  large  number  of  works 
illustrating  the  classic  Greek  authors,  but  bis  writings  are 
not  held  in  high  estimation.  His  principal  works  are — 
Theocritiu,  with  translation,  1792  ;  Anaereon,  1793 ;  Homar, 
1801,  7  vols.;  Xenophon,  1797-1815,  10  vols.  4to;  TAu- 
cydida,  1807,  10  vols.  8vo;  and  a  collection  of  philological 
essays  and  memoirs  entitled  Le  Pkiloloi/nt,  24  vols.  8vo. 
D.  1829.  H.  DRiBLKn. 

Gail  (Jkak  FnAir^ig),  son  of  the  preceding,  was  b.  in 
Paris  in  1795;  was  for  a  time  assistant  to  his  father  in  the 
College  of  France.  Published  in  1821  On  the  Nature  of  the 
Bacchtu-  Worthip  in  Greece;  in  1825  an  edition  of  the  Peri- 
plut  of  Scylax ;  an  edition  of  the  Oeographi  Grttci  Uinorea, 
of  which  3  vols,  appeared  1826-31 ;  and,  in  eonjanction 
with  Longueville,  a  translation  of  Mattbin's  Greek  gram- 
mar, 4  vols.     D.  1845.  U.  DnigLRR. 

Gaillacj  town  of  France,  in  the  department  of  lam, 
the  centre  of  a  rich  wine-district.     Pop.  78.34. 

Gaillard  (Edwin),  H.  D.,  b.  in  Pineville,  St.  Stephen's 
parish,  Charleston  district,  S.  C,  Mar.  13,  1796;  graduated 
in  New  York  1819 ;  was  prominent  in  his  district  as  phy- 
sician and  surgeon.  D.  Oct.  1 1,  1834,  from  the  effects  of 
a  large  and  laborious  practice,  at  the  early  age  of  thirty- 
seven.  He  was  the  father  of  the  distinguished  professor, 
editor,  etc.,  now  of  Louisville,  Ky.,  of  this  name. 

Paul  P.  Ete. 

Gaillard  (Edwin  Samuel),  A.  H.,  M.  D.,  LL.D.,  b.  in 
Charleston  district,  S.  C,  Jan.  16, 1827.  Took  his  literary 
degree  1845  at  Columbia,  S,  C. ;  received  first  honors  in 
South  Carolina  Medical  College  1854;  went  to  Europe 
1860 ;  returning  thence,  settled  in  New  York  City.  In  June 
of  that  year  he  was  awarded  the  "  Fiske  Fund  Prize "  for 
his  essay  on  oione.  During  the  war  of  1861-65  ho  filled 
every  position  in  the  Confederate  army  from  assistant 
surgron  of  a  regiment  to  that  of  medical  director  of  army 
and  inspector  of  hospitals.  He  established  the  Riekmond 
and  Louinitle  Medical  Journal  1866 ;  was  elected  professor 
in  the  Medical  College  of  Virginia  1867  :  and  received  the 
prize  for  an  essay  on  diphtheria  1867.  Removed  to  Louis- 
ville, Ky.,  with  his  journal,  by  the  unanimous  request  of 
the  Medical  Society  of  that  State,  1868,  and  is  now  profes- 
sor of  the  principles  and  practice  of  medicine  in  the  Lonis- 
ville  Medical  College,    in  1873  the  University  of  North 


Carolina  oonferred  upon  him  the  title  of  LL.D.  When  it 
is  known  that  Dr.  GulUrd  lost  his  right  hand  at  the  battle 
of  Seven  Pines,  near  Bichmond,  Va.,  1862,  and  now  edits 
the  largest  and  most  snecessfol  monthly  medical  journal  in 
the  U.  S.,  and  has  just  commenced  another,  called  the  Ameri- 
can Medical  Weekly,  none  can  deny  him  energy  of  the  first 
order.  His  great  capacity  for  labor  has  placed  him  in  the 
front  rank  of  his  profession.  Paul  F.  Ete. 

Gaillard  (John),  b.  in  St.  Stephen's,  S.  C,  was  U.  8. 
Senator  1804-26,  and  often  acting  president  of  the  Senate. 
D.  at  Washington,  D.  C,  Feb.  26,  1826. 

Gaillard  (Peter  Cobdes),  M.  D..  son  of  Peter  G.  Gail- 
lard, b.  Aug.  29,  1815 ;  succeeded  Dr.  S.  H.  Dickson  in 
1858  as  professor  of  medicine  in  South  Carolina  Medical 
College ;  was  also  assistant  editor  of  the  Charleston  Medi- 
cal Journal  and  president  of  the  South  Carolina  Medical 
Society;  was  distinguished  for  attention  to  hygiene  and 
sanitary  science ;  believed  that  yellow  fever  was  imported, 
and  in  a  modified  way  contagious;  and  to  the  last  was 
wholly  devoted  to  his  duties  as  an  instructor  and  phy- 
sician.    D.  Jan.  14, 1859.  Paul  F.  Eve. 

Gaillardet  (THioDORs  VniBitac),  an  author  and 
dramatic  writer,  b.  in  Paris  in  1805,  was  at  first  known 
through  the  celebrated  drama  La  Tour  du  Ketle,  perform- 
ed in  Paris  for  the  first  time  in  1832,  and  the  authorship 
of  which  he  claimed  agunst  Alexandre  Dumas  pire.  After  . 
this  he  came  to  New  York,  and  founded  the  Franco-Amer- 
ican paper  Le  Courrier  dee  IState-  Unie,  of  which  be  is  still 
the  Paris  correspondent.  He  is  the  author  of  the  Mimoiree 
du  Chevalier  d'Eon  and  of  the  Pro/etiioni  defoi  et  eonei- 
diraii<me  «ur  le  eyetime  Bipublicain  dee  Elate-  Uiiie. 

Felix  Accaionr. 

Gaines,  tp.  of  Genesee  co.,  Mich.,  on  the  Detroit  and 
Milwaukee  R.  R.     Pop.  1316. 

Gaines,  tp.  of  Kent  oo.,  Mich.     Pop.  1205. 

Gaines,  post-v.  and  tp.  of  Orleans  co.,  N.  Y.,  on  the 
Erie  Canal.     Pop.  of  v.  250;  of  tp.  2196. 

Gaines,  post-tp.  of  Tioga  oo..  Pa.    Pop.  440. 

Gaines  (Edmund  Pendleton),  an  American  general,  b. 
in  Culpeper  co.,  Va.,  Mar.  20, 1777 ;  appointed  second  lieu- 
tenant 6th  V.  S.  Infantry  Jan.,  1799,  and  first  lieutenant 
Feb.,  1802  ;  U.  S.  collector  of  the  port  of  Mobile,  Ala.,  1805 ; 
captain  1807;  m^or  and  lieutenant-colonol  1812;  colonel 
1813 ;  appointed  adjutant-general  (rank  of  colonel)  1813,  and 
brigadier-general  C  S.  A.  1814 ;  for  gallant  conduct  in  the 
defence  of  Fort  Erie,  Aug.,  1814,  where  ho  was  severely 
wounded,  he  was  brevetted  mi^or-general,  and  received 
the  thanks  of  Congress  and  a  gold  medal ;  similar  tosU- 
monials  were  made  to  him  by  the  States  of  Virginia,  Ten- 
nessee, and  New  York.  In  1816  he  was  appointed  one  of 
the  commissioners  to  run  the  boundary  with  Creek  Indians; 
engaged  against  Creek  and  Seminole  Indians  in  command 
of  Southern  military  district,  when  transferred  to  command 
of  Western  division ;  wounded  by  Seminole  Indians  in 
Florida  1836.    D.  at  New  Orleans  June  6,  1849. 

Gaines  (John  P.),  an  American  soldier  and  legislator, 
b.  in  Kentucky ;  served  in  the  war  with  Mexico  as  m%jor 
in  the  Kentucky  Volunteer  Cavalry;  captured  at  Incar- 
naoion  Jan.,  1847 ;  volunteer  aide  to  Gen.  Scott,  and  dis- 
tinguished at  Molino  del  Rey ;  M.  C.  from  Kentucky  1847- 
49  ;  governor  of  Oregon  Territory  1850-53.  D.  in  Oregon 
1858.  O.  C.  Simmons. 

Gaine*  (Htra  Clare),  wife  of  Gen.  £.  P.  Gaines  and 
daughter  of  Daniel  Clark,  aeititen  of  Now  Orleans  of  Irish 
hir^,  who  (aoeording  to  testimony  brought  out  by  the  fa- 
mous lawsuit  in  which  the  daughter  was  long  involved) 
in  1803  privately  married  Znlime  dea  Granges,  a  French- 
woman, the  reputed  wife  of  one  Dea  Granges,  who,  it  is 
alleged,  had  a  wife  living  at  the  time  of  his  marriage  to 
Znlime.  Myra,  the  second  child  of,  Mr.  Clark  by  this 
woman,  was  b.  in  New  Orleans  in  1805,  and  was  educated 
principally  in  Philadelphia,  where  she  lived  as  Myra  Davis, 
Clark  and  Zulime  having  separated,  and  the  latter  having 
married  a  third  time.  Clarlc  d.  in  1S13,  and  the  daughter 
in  1832  was  married  to  W.  W.  Whitney,  then  a  resideat  of 
New  York.  Shortly  afterwards  Mr.  Whitney  and  his  wife 
received  notice  from  Mr.  Davis,  with  whom  Myra  had  been 
brought  up,  information  of  the  fact  that  she  was  the  legiti- 
mate daughter  of  Clark,  and  that  not  long  before  his  death 
he  had  by  will  given  his  large  estate  entirely  to  her.  After 
Mr.  Whitney's  death  his  widow  married  Gen.  Gaines  in 
1839.  The  miaaing  will  was  never  produced,  but  its  prt- 
Tiona  existence  was  sustained  (1856)  by  the  testimony  of 
persons,  some  of  whom  professed  tn  havo  seen  it,  and 
others  to  have  heard  Clark  acknowledge  its  existence  and 
his  daughter's  legitimacy.  To  prove  her  legitimacy  was 
now  necessary,  since  by  the  laws  of  Louisiana  the  child  of 
an  adulterous  union  could  not  inherit  even  by  will  of  the 
parent.     The  U.  8.  Supreme   Court  finally  decided   this 
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poiat  in  h*r  fkvor,  after  many  yean  of  litigation  in  the 

State  and  U.  8.  oourta.  She  next  (18&&-A7)  Bueceaafully 
maintained  an  action  in  equity  before  the  U.  S.  Supreme 
Cosrt  to  reeover  her  property,  moat  of  which  was  in  New 
Orleans,  and  had  been  disposed  of  according  to  a  will  by 
wliich  in  1811  Clark  had  devised  his  estate  to  his  mother. 
In  1874,  Mrs.  Gaines  had  already  reeoTered  possession  of 
several  million  dollars'  worth  of  this  property,  and  many 
minor  snits  for  the  reoorery  of  the  remainder  were  going 
on.  The  total  valne  of  the  property  before  the  war  was 
leme  $30,000,000. 

Gainesboro*,  tp.  of  Independence  oo..  Ark.     P.  018. 

Gainesboio't  post-tp.  of  Frederick  eo.,  Va.    P.  2423. 

Gainesboro,  post-v.,  oap.  of  Jaokson  oo.,  Tenn.,  on 
the  Upper  CnmberUnd  River,  80  miles  N.  B.  of  Nashrille. 
It  has  a  newspaper,  a  Masonic  hall,  the  lower  part  of  which 
is  used  for  a  school-house,  2  hotels,  and  a  number  of  stores 
sod  shops.    Pop.  aboat  300.  Wii.  W.  Baker, 

Ed.  and  Pub.  "  Jacksou  CIodmtt  News." 

Gaines's  Mill.  The  wound  received  by  Gen.  John- 
ston at  the  battle  of  Fair  Oaks  proving  severe,  Gen.  R.  £. 
Lee  shortly  after  succeeded  him  in  chief  command  of  the 
Confederate  army.  Fallowing  out  the  plan  of  his  prede- 
eessor,  which  now  met  with  less  opposition,  of  concentrat- 
ing an  army  about  Richmond  of  sumoient  strength  to  bear 
down  upon  that  portion  of  the  enemy  upon  the  N.  side  of 
the  river,  orusbing  it  or  destroying  its  communications 
with  the  York  River,  Leo  by  the  latter  part  of  June,  1862, 
found  himself  at  the  head  of  an  efTactive  army  of  not  far 
from  100,000  men,  drawn  from  along  the  coast  and  through- 
out Virginia;  including  the  corps  of  Jackson,  25,000  strong, 
which,  under  cover  of  an  ostentatious  movement  of  troops 
from  Richmond,  designed  to  convoy  the  idea  that  Jack- 
son was  being  reinforced  in  the  Shenandoah  Valley,  had 
been  withdrawn  therefrom  with  such  rapidity  and  secreay 
that  neither  McClellan  nor  the  Union  commanders  in  the 
Valley  were  fully  aware  of  Jackson's  movement  until  he 
reached  Frcdericshall  about  June  22  or  23.  Meantime, 
HcClellan  had  been  considerably  reinforced,  the  rolls  of 
his  army  on  June  26  showing  a  total  of  150,313,  with 
115,102  "  present  for  duty."  Eleven  bridges  had  been  con- 
structed across  the  Chiokahominy,  seven  of  them  available 
for  all  service.  The  bulk  of  the  army  had  been  trans- 
ferred to  the  right  (B.)  bank  of  tho  river,  where  its  position 
had  been  strengthened  by  intrenchments ;  leaving  Porter's 
corps,  numbering  27,000,  alone  remaining  on  the  left  (N.) 
bank  (June  24).  During  all  this  time  McClellan  had  been 
is  constant  eommunieation  with  Washington,  continuing 
his  demands  for  reinforcements,  and  reporting,  his  daily 
expectation  of  advancing  to  attack  the  enemy.  On  the 
35th  he  reported  his  bridges  and  intrenohments  complete, 
and  ordered  on  advance  of  the  picket-line  on  the  lefl,  pre- 
paratory to  •  general  forward  movement,  which  he  appears 
to  have  determined  upon  for  the  next  day;  the  advaooe 
of  this  day  being,  be  says,  "  to  ascertain  the  nature  of  the 
ground  and  to  place  Heintselman  and  Sumner  in  position 
to  support  the  attack  intended  to  be  made  by  Franklin  on 
the  2tth  and  27th."  At  6  p.  n.  he  telegraphed,  "  The  af- 
fair is  over,  and  we  have  gained  our  point  fully ;"  but  at 
6.15  p.  x.  he  sent  another  despatch  to  the  effect  that  Beau- 
regard had  arrived  at  Richmond  in  strong  force ;  that 
Jackson's  advance  was  at  Hanover  Court-house;  that  the 
Confederate  army  now  numbered  200,000  men ;  and  that 
he  should  probably  be  attacked  to-morrow  (26th).  Fore- 
Bhadowing  &  disaster,  he  expressed  his  determination  to 
"  die  with  his  army,"  and  sought  to  throw  the  responsibil- 
ity off  his  shoulders  and  place  it  "  where  it  belongs."  In 
truth,  the  whole  foroe  of  Jackson  had  reached  Hanover 
Court-house,  but  Beauregard  was  not,  and  had  not  been, 
sear  Richmond, being, in  fact, in  Alabama;  while  the  Con- 
federate army  at  the  highest  estimation  not  only  did  not 
exceed  his  own,  but,  on  the  contrary,  he  was  at  ail  times 
slightly  superior  in  force.  The  long-contemplated  attack, 
however,  was  destined  to  remain  unaccomplished  by  Mc- 
Clellan, for  Lee,  having  now  completed  his  preparations, 
himself  struck  the  first  blow  on  the  ajtemoon  of  the  26th. 
(See  Hechanicsvillb.)  Being  now  fully  aware  of  the 
presence  of  Jackson,  and  correctly  interpreting  the  nature 
of  Lee's  plan  to  be  the  laying  hold  of  his  communications, 
and  still  overestimating  the  enemy's  strength,  McClellan 
determined  on  the  night  of  the  26th  to  transfer  his  base  to 
the  James  River — a  change  he  had,  indeed,  oontemplated 
for  some  time,  and  one  which  he  had  been  free  to  make  at 
any  time  since  the  destruction  of  the  iron-clad  Merrimack 
in  May,  and  which  was  moreover  his  obvious  base  of  ap- 
proach to  Richmond,  for  by  it  alone  could  the  co-operation 
of  the  navy  be  secured ;  but,  with  his  natural  hesitancy 
where  an  allematiTa  presented  itself,  be  delayed  doing 
from  choice  what  be  now  felt  compelled  to  do.  The  quar- 
ter-master at  the  White  House  was  ordered  to  run  the 


trains,  loaded  with  provisions  and  ammunition,  to  the  last 
moment,  to  load  the  wagons  to  their  utmost  with  snbslst- 
ence  and  send  to  Savage  Station,  destroying  what  eonld 
not  be  removed,  and  to  throw  all  the  supplies  up  the  James 
River  and  establish  dipfits  there  ns  soon  as  possible.  This 
was  accomplished,  but  only  by  the  destraotion  of  vast  quan- 
tities of  stores.  The  position  of  Porter's  corps  on  Beaver 
Dam  Creek  being  too  far  in  advance  to  attempt  to  retain, 
it  was  withdrawn  at  2  A.  x.  (27th)  to  a  position  stretching 
around  the  bridges  and  within  supporting  distance  of  the 
main  army.  The  greater  part  of  the  trains  and  heavy 
nns  were  removed  to  the  right  bank  during  the  night. 
Fearing  that  the  immediate  withdrawal  of  Porter's  oorpi 
to  the  right  bank  would  expose  its  rear  to  danger,  and  to 
gain  time  to  make  arrangements  for  the  proposed  change 
of  base,  McClellan  determined  to  resist  Jaokson  with  this 
corps  in  its  new  position.  This  position  was  well  selected 
on  a  range  of  heights  between  Cold  Harbor  and  the  Chioka- 
hominy. The  new  position  was  about  the  aro  of  a  eirola, 
oovering  the  approaehes  to  the  bridges  which  oonneoted  the 
right  wing  witn  the  troops  on  the  opposite  side  of  the  river. 
Morell's  division  held  the  left  of  the  line  in  a  strip  of 
woods  on  the  left  bank  of  the  OMnes's  Mill  stream,  rest- 
ing its  left  flank  on  the  descent  to  the  Chickabominy,  which 
was  swept  by  the  artillery  on  both  sides  of  the  river;  the 
right  of  the  lino  was  held  by  Sykes's  division,  partly  in 
woods  and  partly  in  open  ground,  reaching  toward  the 
rear  of  Cold  Harbor.  Each  brigade  had  in  reserve  two  of 
its  own  regiments.  McCall's  division  was  formed  in  second 
line.     The  cavalry,  nnder  Gen.  P.  St.  George  Cooke,  was 

Seated  behind  a  hill  In  rear,  to  aid  in  watching  the  left 
ank  and  defending  the  slope  to  the  river.  The  withdrawal 
of  the  Union  army  had  been  quickly  discovered  by  the  Con- 
federates, who  were  soon  in  pursuit,  a  slight  enconoter  tak- 
ing place  about  noon  at  Gaines's  Mill ;  but  it  was  2  P.  v. 
before  the  division  of  A.  P.  Hill,  which  had  been  awaiting 
the  arrival  of  Jackson,  advanced  alone  to  the  attack  in  the 
direction  of  Cold  Harbor,  but  was  firmly  met  by  Sykes's 
division  and  repulsed  with  heavy  loss;  to  relieve  Hill,  Lee 
ordered  Longstreet  to  make  a  feint  on  the  Union  left.,  but 
upon  examination  that  officer,  deeming  a  feint  to  be  use- 
less, determined  upon  an  attack  in  foroe.  Jackson,  however, 
arriving  on  the  Union  right  while  dispositions  to  this  end 
were  being  made,  while  D.  H.  Hill  had  made  considerable 
advance  in  this  direction,  a  general  attack  was  now  made 
along  the  whole  line.  By  3  p.  v.  the  engagement  became 
so  severe  that  the  entire  second  line  and  reserves  were 
moved  forward  to  sustain  the  first  against  repeated  and 
desperate  assaults  along  the  entire  Union  front.  Porter 
had  already  sent  back  for  reinforeements,  but  owing  to  de- 
lays it  was  not  till  3.80  p.  K.  that  Slocum's  division,  which 
had  been  held  In  readiness,  reaebed  the  field,  increasing 
Porter's  strength  to  about  35,000,  now  contending  against 
double  that  number.  So  severely  was  Porter's  line  pressed 
that  he  was  compelled  to  divide  Bloonm's  division,  and  send 
parts  of  it,  even  single  regiments,  to  the  points  most  threat- 
ened. At  5  p.  H.  Porter  reported  his  situation  as  critical, 
and  French's  and  Meagher's  brigades  were  sent  to  his  sup- 
port. On  the  right  the  division  of  Sykes,  with  Griffin's 
brigade,  reinforeed  by  Bartlett's  brigade  of  Bloonm's  di- 
vision, held  its  ground  firmly,  repulsing  all  attacks;  on 
the  left  a  stubborn  resistance  had  also  been  made,  but  its 
lines  were  finally  broken.  This  of  itself  need  not  have 
oaused  disaster,  for  at  this  Juncture  Porter  called  into  ao- 
tlon  all  his  artillery,  nnder  cover  of  which  he  was  with- 
drawing his  men  and  effectively  checking  the  enemy's  ad- 
vance, when  Gen.  Cooke,  with  the  cavalry,  attempted  to 
oliarge  the  right  flank  of  the  Confederates  on  the  left, 
as  yet  still  within  the  woods.  This  oharge  was  met  by  a 
withering  fire,  under  which  the  horses,  becoming  unman- 
ageable, wheeled  about  and  dashed  up  the  crest  among  the 
gunners,  leading  them  to  suppose  the  onarge  was  being  mads 
by  the  enemy ;  and  being  without  support,  the  batteries  were 
hastily  withdrawn,  overrunning  tho  retreating  infantry,  and 
causing  the  utmost  disorder.  An  impetuous  charge  now 
made  by  the  Confederates  carried  the  crest,  capturing  14 
guns  and  driving  the  Union  left  to  tho  Chickabominy ;  the 
key-point  of  the  line  being  thus  carried^  the  right,  which 
up  to  this  time  had  held  its  ground  against  Ewell's  and 
D.  H.  Hill's  divisions,  was  compelled  to  retreat,  adding  to 
the  general  confusion.  At  this  critical  moment  the  brig- 
ades of  French  and  Meagher  arrived  upon  the  field,  and, 
pushing  through  the  stragglers,  advanced  rapidly  to  the 
front;  encouraged  by  their  presence,  the  retreating  troops 
were  rallied  behind  these  fresh  brigades,  and  advanced 
ready  to  meet  another  attack.  But  it  was  now  dark,  and 
though  the  reinforcement  was  slight  indeed,  yet  the  severe 
handling  received  by  the  Confederates,  added  to  the  know- 
ledge of  the  arrival  of  fresh  troops  to  tho  enemy,  pre- 
vented Lee  from  following  op  bis  advantage.  During  the 
night  the  Union  army  was  withdrawn  to  the  right  bank. 
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tha  rear  gnsrd  of  npilw*  oroning  >t  6  A.  u.  (28th),  de- 
itroying  the  bridge  behind  them.  Daring  all  thii  day  Me- 
Clellan  had  remaiaed  with  the  bulk  of  his  amy  opon  the 
8.  side  of  the  Cbiokahominy,  oonfronted  by  but  25,000  Con- 
fedorates,  who,  under  Hagruder,  taking  adrantage  of  the 
nature  of  the  ground,  had  kept  up  a  great  show  and  noisy 
demonstration,  first  at  one  point,  then  at  another,  deceiv- 
ing McClellan  and  bis  division  commanders,  who  believed 
they  were  oonfronted  by  a  superior  force,  and  their  lines 
were  maintained  in  readiness  to  resist  an  attack  during 
the  entire  time  that  the  disastrous  action  was  occurring  on 
the  opposite  bank ;  which,  as  may  be  supposed,  the  Con- 
federate oommander  was  careful  to  avoid,  no  serious  fight- 
ing oeourring  on  this  side  of  the  river.  As  has  been  seen, 
only  one  division  and  two  brigades  were  sent  to  Porter's 
•  assistance,  and  of  these  only  the  division  seasonably;  so 
that  it  happened  that  Porter  with  3i,000  men  was  contend- 
ing against  a  force  double  his  own  in  numbers,  while  25,000 
men  on  the  S.  side  held  in  check  a  force  more  than  double 
this  number.  "Had  Porter  been  withdrawn  on  the  night 
of  the  2<th,  our  army  would  have  been  concentrated  on  the 
right  bank,  while  two  corps  at  least  of  the  enemy's  force 
were  on  the  le/l  bank.  Whatever  course  we  then  took, 
whether  to  strike  at  Richmond  and  the  portion  of  the  ene- 
my on  the  right  bank,  or  move  at  once  for  the  James,  we 
would  have  had  a  concentrated  army,  and  a  foir  chance  of  a 
brilliant  result  in  the  first  place ;  and  in  the  second,  if  we 
aocomplished  nothing,  we  would  have  been  in  the  same 
case  on  the  morning  of  the  27th  as  we  were  on  that  of  the 
28th,  mt'iiiM  a  lost  battle  and  a  compulsory  retreat;  or  bad 
the  fortified  lines  (thrown  up  exprettly  for  the  object)  been 
held  by  20,000  men,  as  they  oould  hare  been,  we  oould  have 
fonght  on  the  other  side  with  80,000  men  instead  of  27,000; 
or,  finally,  had  the  lines  been  abandoned  with  our  hold  on 
the  right  bank  of  the  Chickahominy,  we  might  have  fought 
and  crushed  the  enemy  on  the  left  bank,  ivopened  our  eom- 
munications,  and  then  returned  and  taken  Richmond.  As 
it  was,  the  enemy  fought  with  his  whole  forte  (exoept 
enough  left  before  our  lines  to  keep  np  an  appearance),  and 
we  fought  with  27,000  men,  losing  the  battle  and  9000  men. 
By  this  defeat  we  were  driven  from  our  position  and  our  ad- 
vance of  oonquast  turned  into  a  retreat  for  safety."  (B&b- 
ITARD,  Report  on  Penineular  Campaign.)  Says  Sen.  Magru- 
der,  oommanding  the  Confederate  forces  on  the  right  iMok 
of  the  Chickahominy :  "  I  considered  the  situation  of  oar  ar- 
my as  extremely  critical  and  perilous.  The  larger  part  of  it 
was  on  the  opposite  side  of  the  Chickahominy,  the  bridges 
had  all  been  destroyed,  but  one  was  rebuilt,  and  there  were 
but  2S,000  men  between  his  (MoClellan's)  army  of  100,000 
men  and  Richmond.  Had  McClellan  massed  his  whole 
force  in  colnmn,  and  advanced  it  against  any  point  of 
our  line  of  battle,  ...  its  momentum  would  have  ensnivd 
him  success  and  the  occupation  of  our  works  about  Rich- 
mond j  and  oonsequently  the  city  might  have  been  his  re- 
ward." The  battleofJune27  was  fought  on  the  samegronnd 
where  occurred  the  battle  of  Cold  Harbor  (June  3,  1864), 
but  is  familiarly  known  as  the  battle  of  Qaines's  Mill;  Lee 
calls  it  the  battle  of  the  Chickahominy,  No  official  report 
of  the  aggregate  loss  on  either  side  was  made,  bat  from  the 
reports  of  division  commandert  the  Union  loss  is  estimated 
at  upwards  of  6000  (of  which  2000  were  taken  prisoners) 
and  22  guns ;  the  Confederate  loss  exceeded  9000  in  killed 
and  wounded. 
Gainestown,  post-tp.  of  Clarke  co.,  Ala.  Pop.  2409. 
(Sainesville,  post-v.  and  tp.  of  Sumter  co.,  Ala.,  on 
the  right  bank  of  tne  Tombigbee.  It  is  the  N.  E.  terminos 
of  a  branch  of  the  Mobile  and  Ohio  R.  R.,  and  has  one 
national  bank  and  an  active  ti»de.     Pop.  of  tp.  3916. 

Gainesville,  post-v.,  cap.  of  Oreeno  co.,  Ark.,  73  miles 
N.  by  W.  of  Memphis. 

GaineBTiile,  post-r.,  cap.  of  Alaehaa  co.,  Fla.,  on  the 
Florida  R.  R.,  98  miles  S.  W.  of  Femandina.  It  has  a  large 
trade,  a  productive  soil,  and  a  fine  climate.  There  are  S 
academies,  and  1  weekly  newspaper.  The  surrounding  sce- 
nery is  fine. 

Gaiaesrille,  post-v.,  cap.  of  Hall  co.,  Ga.,  53  miles 

K.  E.  of  Atlanta,  the  capital  of  the  State,  on  the  Atlanta  and 

Richmond  Air-line  R.  R.     It  has  2  banks,  3  newspapers,  4 

churches,   a  college,  car-shops,   machine-shops,    mills,   4 

hotels,  and  60  stores.     It  is  situated  on  the  summit  of  the 

Chattahoochee  ridge,  that  divides  the  waters  of  the  Atlantic 

and  Qulf.     It  has  a  number  of  fine  springs — chalybeate, 

limestone,  and  freestone— and  is  therefore  a  very  popular 

health-resort.    Pop.  472.      M.  vah  Estes,  Ed.  "  Baole." 

Gaiaesville,  post-v.  of  Hancock  co..  Miss.    Pop.  71. 

GainCRTille,  post-v.,  cap.  of  Osark  co..  Mo. 

Gainesville,  post-v.  and  tp.  of  Wyoming  co.,  N.  T., 

contains  a  female  seminary  and  has  manufactures  of  cheese, 

fumitnre,  etc.   Building-stone  is  quarried  in  the  township. 

Pop.of  T.  114;  of  tp.  1612. 


Gainesville,  post-v.,  cap.  of  Cooke  co.,  Tex.,  8  milM 
S.  of  Red  River.  It  has  a  bank,  a  printing-office,  3  hotels, 
2  institutions  of  learning.  Masonic,  Odd  Fellows,  and 
Good  Templars  lodges,  2  churches,  fair-grounds,  2  mills, 
saddle  and  furniture  factories,  and  3  railroads  chartered  and 
to  connect  here.  Principal  business,  forming  and  stock- 
raising.     It  has  2  weekly  papers. 

Cbas.  M.  Bailey,  Ed.  "Gaiette." 

Gainesville,  post-tp.  of  Prince  AVilliam  co.,  Va.,  on  the 
Washington  City  and  Great  Southern  R.  R.    Pop.  1908. 

Gains'borough,  town  of  England,  Lincolnshire,  on 
the  Trent.  It  has  large  manufactures  of  linseed  oil,  and 
carries  on  an  important  transit  trade  between  the  interior 
and  the  North  Sea.     Pop.  8724. 

Gainsborongh  (TnoHAs),  an  English  painter  of  land- 
scapes and  portraits,  b.  in  Sudbury,  Suffolk,  1727;  d.jn 
London  Aug.  2,  1788.  He  was  an  artist  from  childhood, 
for  he  sketched  at  ten  and  painted  at  twelve.  Gravclot 
and  Hayman  were  his  instructors.  When  only  sixteen 
years  of  ago  ho  painted  landscapes  and  portraits  in  Hat- 
ton  Garden.  Marriage  with  a  young  lady  of  moderate 
fortune  made  him  comparatively  independent,  and  for  sev- 
eral years  he  lived  at  Ipswich  and  Bath,  painting  portraits 
with  rapidly  increasing  success.  Returning  to  London  in 
1774,  he  gained  reputation  by  portraits  of  the  royal  family 
and  eminent  people.  They  are  done  with  a  fi«e  hand, 
sketchily,  with  little  color,  but  are  faithful  as  likenesses 
and  effective  as  pictures.  The  portraits  of  Mrs.  Sheridan, 
Mrs.  Siddons,  and  Mrs.  Graham  are  among  his  best.  Gains- 
borough's fame,  however,  rests  on  his  landscapes,  which, 
though  not,  strictly  speaking,  original  in  style,  had  a  cha- 
racter of  their  own  for  simplicity  of  theme  and  treatment, 
subdued  tone  of  color,  and  idyllic  charm  of  feeling.  He 
was  a  friend  and  rival  of  Sir  Joshua  Reynolds,  was  one 
of  the  original  Academicians,  and  was,  except  for  a  short 
interva],a  regular  contributor  from  1768  till  1784.  He  left 
56  paintings  and  148  drawings,  which  are  much  prised  by 
oonnoissenrs.  His  favorite  pictures  are  well  presented  in 
engravings.  0.  B.  Frothinohak. 

Gaia'ford  (Thomas),  one  of  the  most  distinguished 
English  classical  scholars,  was  b.  at  Ifort,  Wilts,  Dec.  22, 
1779 ;  educated  at  Christ  Church,  Oxford ;  took  orders  in 
the  Church,  but  devoted  himself  to  classical  learning;  ap- 
pointed professor  of  the  Greek  language  in  the  University 
of  Oxford  in  1811,  and  dean  of  Christ  Church  in  1831.  He 
was  also  one  of  the  curators  of  the  Bodleian  Library  and 
a  delegate  of  the  University  Press.  The  letters  of  Wytten- 
bach  show  that  Oaisford  was  regarded,  after  the  death  of 
Person,  as  the  best  representative  of  English  scholarship, 
and  he  wa's  often  consulted  in  regard  to  the  MS.  treasures 
in  England.  His  literary  activity  was  very  great,  and  be- 
gan early.  His  principal  works  are  Hephtnlionie  Enchirid- 
ion de  Melrie  (1810;  reprinted  in  Leipsie,  1832);  Poetm 
Gmci  Minora  (1814-20,  4  vols.;  reprinted  Leipsie,  1823, 
in  5  vols.);  Stohn  Itorileginm  (1822,  4  vols.;  reprinted 
Leipsie,  1823,  4  vols.);  SophocUe  Tragadix  (2  vols.,  1826; 
reprinted  Leipsie,  1827,  8  vols.);  Herodoti  HieloriK  (1824, 
4  vols.;  3d  cd.,  1849;  reprinted  Leipsie,  1824);  Suidit  Lex- 
icon (folio,  3  vols.,  1834);  Parcnnographi  Orieti  (1836); 
Scriptoree  Latini rei  MetricK  (1837);  Eneebii  Demonetratio 
Evangeliea  (3  vols.,  1852) ;  EtifmologieHm  Magnnm  (folio, 
1848).  He  was  elected  a  corresponding  member  of  the  In- 
stitute of  France,  and  member  of  other  learned  societiei. 
O.  June  2,  1855.  H.  Drislbr. 

Gaissin,  town  of  Russia,  in  the  government  of  Podo- 
lia,  on  the  Soba.     Pop.  7218. 

Ga'iDS,  or  Ca'ius,  a  famous  Roman  jurist  of  whose 
personal  history  little  is  known.  He  certainly  wrote  dur- 
ing the  reigns  of  Hadrian  and  the  Antonines.  It  is  con- 
ceived from  his  style  that  he  was  only  a  teacher  and  writer 
upon  the  law,  and  not  a  practical  jurisconsult.  He  was 
the  author  of  numerous  works  upon  the  Roman  law,  of 
which  the  most  important  was  the  Irutitutee.  This  work 
was  freely  used  in  compiling  Justinian's  Inetittitee,  and  was 
the  basis  of  the  tex  Romano  Wingothorum,  but  was  sup- 
posed to  be  lost.  In  1816,  Niebuhr  discovered  a  palimpsest 
at  Verona,  which  was  afterwards  found  to  contain,  almost 
entire,  the  long-lost  hetitutee  of  Gains.  The  palimpsest 
was  afterwards  deciphered,  in  spite  of  great  difllcnities,  by 
GSschen  and  Bethmann-Hollweg,  and  the  text  was  pub- 
lished first  in  1821,  again,  much  improved,  in  1824,  and  in 
still  better  form  in  1842.  Other  editions  are  those  of  1829 
and  1841,  and  the  London  text  of  1869.  There  are  at 
least  three  English  and  three  French  translations. 

Galac'tine,  a  gelatine-yielding  substance,  said  to  occur 
in  milk.  {J.  Phann.  [3],  xxv.  423.) 

Galactoin'eteT[Gr.'y«£Aii,y4AaKTCc,  "milk,"  and  m4i)p**, 
"  measure  "],  otherwise  nailed  Lactom'eter,  sui  instru- 
ment for  determining  whether  milk  has  be«n  watered  or 
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aot.  In  some  oaan  it  is  a  mere  Iiydrometer  or  speoiOo- 
gr»Tity  glass — in  other  oases  a  gradaated  test-tube,  the 
richness  of  the  milk  being  judged  by  the  peroentage  of 
oraam  which  appears  after  standing.    (See  Milk.) 

Gala'go,  a  genua  of  lemurs,  of  which  some  four  species 
are  found  in  various  parts  of  AfHca.  They  are  handsome, 
active,  harmless  creatures,  living  on  fruit,  aoaoia-gnm,  in- 
sects, and  small  birds  and  animals. 

Galam  Gam.    See  Gux. 

Galan'gal;  a  stimulant,  aromatic  drag,  derived  chiefly 
from  the  Alpiitia  officinantm,  of  the  order  Zingiberaeea,  a 
native  of  »>uthem  China.  It  resembles  ginger,  and  is 
used  for  the  same  purposes,  but  is  seldom  seen  in  the  U.  S. 
Greater  Oalangal,  a  Substitute  for  the  true,  is  the  root-stook 
of  Atpinia  Oalanga  of  Java. 

Galanthns.    See  Skow  Drop. 

Gala'pagos  Islands  ("Tortoise  Islands"),  a  group 
of  thirteen  small  islands  of  volcanic  origin  in  the  Pacific, 
on  the  eijuator,  and  between  Ion.  89°  and  92°  W.  The 
Ecuadorians  planted  in  1832  a  penal  colony  here,  which  still 
exists.  The  islands,  which  now  belong  to  Ecuador,  aro  no- 
ticeable on  account  of  the  land-turtles  ( Teeludo  nigra)  of 
large  size  which  are  found  here  in  great  numbers.  The  flora 
and  fauna  of  the  group  are  peculiar  and  highly  interesting. 

Gal'aahiels,  town  of  Scotland,  is  sitnated  on  both  sides 
of  the  Gala,  partly  in  Selkirkshire  and  partly  in  Roxburgh- 
shire.   It  has  large  woollen  manafaotures.     Pop.  9678. 

Gal'ata«  suburb  of  CoirsTAirriKOPLK  (which  see). 

Gala'tia,  or  GaIlog¥s'cia,  was  a  country  in  Asia 
Minor,  sitnated  between  Paphlagonia,  Fontus,  Cappadocia, 
Lyeaonia,  Phrygia,  and  Bithy  nia,  and  inhabited  by  a  colony 
of  Oanis,  who  in  the  third  century  B.  c.  had  invaded  Ghreece, 
crossed  the  Hellespont,  and  subdued  Troas,  and  who  in  230 
were  compelled  by  Attains  I.,  king  of  Pergamns,  to  settle 
here.  They  formed  a  state  with  a  democratic  government, 
which  in  the  days  of  Pompey  was  transformed  into  a  mon- 
archy, but  shortly  after  they  were  conquered  by  the  Ro- 
mans, and  their  country  was  made  a  Roman  province.  In 
the  fourth  century  Jerome  says  that  the  Qalatians  still 
spoke  the  same  dialect  as  that  spoken  abont  Treves.  The 
apostle  Paul  visited  them  twice,  and  addressed  to  them 
one  of  his  earliest  Epistles. 

Galatia,  post-tp.  of  Saline  eo.,  HI.    Pop.  1319. 

Gala'tians,  Epistle  of  St.  Paul  to  the,  was  writ- 
ten from  Ephesus  in  5&  or  56  to  the  disciples  in  Oalatta, 
where  Paul  himself  had  founded  ehnrohes.  The  occasion 
of  the  Epistle  was  the  interference  of  certain  persons  who 
sought  to  impose  Jewish  laws  on  Paul's  converts.  He  is 
led  into  a  disonssion  of  the  relations  of  Christianity  to 
Judaism,  and  his  treatment  of  this  question  shows  more 
of  the  influence  of  bis  rabbinieai  education  than  any  other 
of  bis  writings.  This  is,  next  to  the  Bomana,  the  most  im- 
portant of  bis  Epistles. 

Galati'na,  town  of  Southern  Italy,  in  the  province  of 
Leoce,  about  13  miles  N.  Vf.  from  Otnnto.  It  claims  to 
have  been  an  early  Oreck  settlement,  and  the  name  would 
seem  to  imply  this,  but  there  is  no  other  evidence  on  the 
subject.  The  neighborhood  is  highly  fertile,  and  the  town 
itself  contains  several  well-sustained  charitable  institutions 
and  some  handsome  churches;  among  the  latter,  Santa 
Caterina,  founded  by  a  prince  of  Taranto  ransomed  from 
Turkish  slavery  by  the  inhabitants  of  Qalatina.    P.  10,334. 

Galato'ne,  town  of  the  province  of  Terra  di  Otranto, 
Italy,  S  miles  N.W.  of  daUipoli.  Pop.  4S77;  with  sur- 
roundings, 5878. 

Ga'lats,  or  Galacs,  city  of  Moldavia,  on  the  left  bank 
of  the  Danube)  which  here  is  navigable  for  vessels  of  300 
tons.  It  is  the  great  centre  nf  trade  between  Vienna  and 
Constantinople,  exporting  grain,  wine,  wool,  and  timber, 
and  importing  cloth,  cotton,  and  silk  goods,  iron-ware, 
leather,  and  tobacco.  The  largest  part  of  the  old  city  con- 
sists of  wooden  huts ;  in  the  new  oity,  however,  ore  many 
handsome  houses  of  stone.  English  and  Oerman  merchants 
have  begun  to  settle  here,  but  in  the  main  the  trade  is  car- 
ried on  by  Greeks.     Pop.  36,107. 

Gal'axT  [Or.  roAafm,  from  y«ui,  "milk"],  or  JHilky 
Wa7j  a  circle  of  nebulous  or  cloud-like  light  spanning  the 
entire  heavens,  with  the  appearance  of  which  every  one  is 
familiar.  One  of  the  ancient  philosophers  is  said  to  have 
conjectured  that  it  was  really  formed  of  stars  too  small  to 
be  singly  visible  to  the  naked  eye.  This  conjecture  was 
strengthened  by  Galileo,  who,  scanning  that  part  of  the 
heavens  with  his  telescope,  found  minute  stars  in  great 
numbers ;  and  it  was  entirely  confirmed  by  bis  successors, 
especially  by  Hersohel,  in  whoso  telescopes  the  cloudiness 
seemed  to  be  entirely  resolved  into  stars.  The  number  of 
the  smallest  telescopic  stars  in  the  Galaxy  is  now  known  to 
be  greater  than  in  all  the  rest  of  the  heavens,  so  that  this 


cloudy  girdle  really  forms  the  most  important  part  of  the 
visible  universe.  The  problem  of  the  stmotnre  of  the 
Galaxy  is  therefore  almost  the  same  with  that  of  the  struo- 
tui«of  the  universe,  and  is  still  far  from  being  satisfactorily 
solved.  The  most  oelebrated  theory  on  the  subject  is  that  of 
Herschel,  who  considered  that  the  aggregation  of  the  stars  in 
this  belt  was  caused  by  the  stellar  system  stretching  out 
immensely  farther  in  this  direction  than  in  others.  In  this 
theory  the  figure  of.the  nnirerse  is  that  of  a  flat  round 
disk,  near  the  centre  of  which  our  sun  is  placed ;  and  the 
reason  so  many  more  stars  are  seen  in  tne  Galaxy  than 
elsewhere  is  simply  the  much  greater  space  which  the  tele- 
scope looks  through  when  pointed  so  as  to  look  edgeways 
through  the  disk.  This  theory  has  been  shown  by  Mr. 
Proctor  to  be  extremely  improbable.  If  the  nniverse  were 
so  constituted,  the  density  of  the  Milky  Way  would  be 
nearly  uniform,  and  it  would  shade  off  at  the  edges  very 
gradually  and  uniformly.  But  acareftil  examination  with 
the  naked  eye  is  sufficient  to  show  that  the  object  in  ques- 
tion is  composed  principally  of  separate  clusters  or  clouds 
of  irregular  form,  between  many  of  which  comparatively 
dark  spaces  are  seen,  while  in  many  other  places  there  are 
spots  of  comparatively  great  brilliancy.  Now,  on  Herschel's 
theory,  or  any  other  theory  of  uniform  density  of  stars, 
these  dark  spaces  could  only  arise  from  long  holes  and 
rifts  extending  through  the  Galaxy  in  the  direction  of  the 
earth,  and  the  brighter  portions  would  have  to  be  consid- 
ered as  long  projections  extending  out  from  the  direction 
of  OUT  sun.  Indeed,  one  of  these  rifts,  which  in  the  sum- 
mer and  autumn  may  be  seen  in  the  southern  portion  of 
the  Galaxy,  is  so  striking  that  Herschel  had  to  suppose  an 
immense  cleft  in  the  stellar  system  to  account  for  it.  Now, 
the  existence  of  long,  narrow  openings,  allpointing  to  onr 
sun,  is  BO  improbable  that  we  may  consider  Herschel  s  views 
entirely  untenable.  The  true  constitution  of  the  Galaxy  is 
still  one  of  the  unsolved  problems  of  astronomy.  Probably 
it  is  a  vast  irregular  ring  of  star-clusters,  near  the  centre 
of  which  our  sun  is  situated.  But  no  certain  data  exist 
for  fixing  the  position  of  this  ring  among  the  other  stars, 
and  our  means  of  measuring  the  distances  of  the  stars  are 
too  imperfect  to  enable  ns  to  collect  such  data.  The  solu- 
tion of  the  problem  must  therefore  be  left  to  future  genera- 
tions. S.  Newcohb. 

Gafba  (SsRvins  Sulpictcb),  a  Roman  emperor,  b.  Dec. 
24,  B.  c.  3,  near  Terracina;  was  adopted  by  his  step-mother, 
a  relation  of  the  wife  of  Augustus ;  was  pnetor  20  a.  d.  ; 
consul  in  33;  commanded  in  Gaul  39-41,  defeating  the 
Germans  with  severe  loss;  commanded  with  reputation  in 
Africa  45-46,  and  attained  great  honors  at  Rome;  held 
command  in  Spain  61-68;  was  then  saluted  emperor  by 
his  men,  and  went  to  Rome,  where  he  succeeded  Nero  in 
68,  but  his  avarice  and  cruelty  rendered  him  unpopular, 
and  he  was  mnrderad  by  the  pnetorians  Jan.  15,  69  a.  d. 
Galba  was  the  first  emperor  not  of  the  Augustan  family. 
He  was  succeeded  by  Otho. 

GallMinam  [Or.  yaXfiiyii ;  ImL  galbamni],  one  of  the 
fetid  gums;  a  gum-resin  brought  from  the  Levant,  India, 
and  Persia.  It  is  the  concrete  juice  of  some  unascertained 
umbelliferous  plant,  probably  a  Fervla,  It  is  antispas- 
modic, expectorant,  and  stimulant,  and  is  used  as  an  in- 
gredient of  plasters.  Therapeutically,  it  is  regarded  as  in- 
termediate between  ammoniac  and  assafoetida. 

Gale,  Sweet  Gale,  or  Dutch  Myrtle,  the  Mgriea 
Oak,  a  fragrant  European  and  North  American  shrub, 

f  rowing  in  cold,  wet  lands.  It  abounds  in  an  essential  oil. 
t  has  been  used  in  medicine  against  the  itch,  and  will  keep 
away  moths  and  other  insect  vermin.  Hence  the  Scotcn 
Highlanders  mako  beds  of  the  twigs,  which  are  also  some- 
times an  ingredient  in  home-browed  beer. 

Gale,  tp.  of  Trempealeau  oo..  Wis.     Pop.  1450. 

Ga'len,  tp.  of  Wayne  cc,  N.  Y.,  on  the  New  Tork 
Central  R.  R.,  contains  the  village  of  Cltdb  (which  see) 
and  other  villages.     Pop.  5706. 

Galen,  the  Anglicized  name  of  Claudius  Oalbnub,  an 
iUustrivtts  physician  of  antiquity,  b.  at  Pergamns,  in  My  sia, 
in  130  A.  D.  After  olereu  years  of  study  with  the  most 
eminent  medical  teachers  of  Pergamus,  Smyrna,  Corinth, 
and  Alexandria,  ho  became  pliysioian  to  the  gladiatorial 
school  of  his  native  towui  When  thirty-three  years  old  be 
went  to  Rome,  and  remained  four  years,  winning  great  ap- 
plause by  his  skill  as  a  practitioner  and  success  as  a  teacher. 
He  returned  to  Pergamus,  but  was  soon  afterward  sum- 
moned by  Mareus  Aurelius  and  Verus,  the  emperors,  to  at- 
tend them  at  Aquileia ;  went  thence  to  Rome  again  and  be- 
came physician  to  the  family  of  Marous  Aurelius.  He 
afterwards  returned  to  Pergamus,  but  probably  visited 
Rome  for  the  third  (perhaps  the  fourth)  time  in  his  old 
age.  The  time  and  place  of  bis  death  are  not  known  with 
certainty.  Suidas  says  that  he  died  when  seventy  years 
old  (about  200  A.  o.),  but  Abulfaragins  states  that  he  died 
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ID  Sloily  Vhen  eighty-eight  yttn  of  age,  and  there  an 
good  reaaong  for  beliering  that  this  ma;  be  oorreot.  Oalen 
wag  a  man  of  great  learning,  but  exceedingly  rain  of  hig 
attainments  and  skill,  and  speaks,  probably  with  good 
reason,  in  terms  of  contempt  of  the  medical  men  of  his 
time,  particnlarly  of  those  at  Rome.  He  found  the  medical 
profession  dirided  into  sereral  sects  and  parties,  bat  after 
ois  time  there  was  but  one,  the  Galenic;  and  for  1300 
years  bis  was  byfar  the  highest  authority  in  the  profession. 
Yet  when  tried  by  the  standard  of  modem  science,  Oalen's 
theories  and  practice  are  often  childish  and  worse  than 
useless,  and  he  seems  to  hare  accomplished  many  of  his 
cures  by  means  of  the  unbounded  faith  which  the  people 
had  in  him,  and  which  he  had  in  himself,  as  a  wonder- 
worker. He  was  a  laborious  dinector  of  animals,  and 
practised  surgery  at  Pergamas,  but  not  at  Rome.  He 
wrote  a  vast  number  of  treatises  upon  philosophy,  logic, 
and  medical  subjects.  Eighty-three  genuine  and  many 
more  spnrious  and  doubtful  medical  works  of  Qalen'i  are 
extant,  besides  numerous  fragments,  and  large  number! 
are  lost.  Perhaps  the  most  famous  work  was  the  An  Med- 
icn,  but  his  best  treatises  are  those  upon  diagnosis  and 
semeiology.  The  best  edition  of  Galen  is  that  by  KUhn 
(20  rols.,  Leipsio,  1821-.^3).  Charles  W.  GBUirc. 

Gale'na,  the  sulphide  of  lead,  consisting  of  lead  8A.6, 
sulphur  13.4,  and  the  ore  from  which  metallic  lead  is  almost 
exclusively  obtained.  It  crystallizes  in  cubes,  has  a  blue- 
gray  color  and  a  highly  motallic  lustre,  like  that  of  freshly- 
cut  metallic  lead.  Qalona  shows  great  diversity  of  phys- 
ical obaraoters.  When  distinctly  cryBtallizod  it  affords 
almost  all  the  modiScations  of  the  cubic  system,  and  when 
massiTe  varies  from  a  coarsely  crystalline  or  laminated 
structure  with  large  and  brilliant  cleavage  surfaces  to  fine 
granular  or  fibrous.  Oaloua  generally,  perhaps  always, 
contains  silver,  sometimes  in  such  quantity  as  to  become  a 
rich  silver  ore,  and  the  diversity  of  physical  characters 
which  it  exhibits  has  been  supposed  to  be  indicative  of 
the  percentage  of  silver  in  it,  the  fine-grained  ore  being 
thought  to  be  the  most  argentiferous.  Xo  reliance  can, 
however,  be  placed  on  this  character,  as  the  coarsely  crys- 
talline galena  is  sometimes  very  rich  in  silver — as  that  from 
the  Chamberlain  mine  in  Arkansas — while  granular  and 
fine-grained  ore,  like  much  of  that  from  Ellenville,  N.  Y., 
an  i  Lubeck,  Me.,  may  be  nearly  barren.  Qalena  is  a  con- 
spicuous element  in  many  mineral  veins,  and  is  largely 
worked  as  an  ore  for  lead  or  for  the  silver  it  holds.  In 
Cornwall  it  is  associated  with  tin;  in  the  Harts  Mountains 
and  in  Transylvania  the  silver  ore  is  chiefly  argentiferous 
galena.  The  proportion  of  silver  in  galena  varies  from  a 
few  grains  to  1000  ounces  to  the  ton.  In  the  U.  S.  galena 
is  of  very  frequent  occurrence  in  the  veins  contained  in  the 
orystalline  rocks  of  the  Alleghany  belt  of  \ew  England, 
the  Adirondacks,  and  Canada.  It  is  also  found  in  the  Si- 
lurian rooks  of  the  Shawangunk  Mountains,  Rossie,  N,  Y., 
and  Lexington,  Ry.,  where  it  occurs  in  fissure-veins,  and 
in  the  lead-regions  of  the  Upper  Mississippi  and  Southern 
Missouri,  where  it  fills  or  lines  crevices  called  gatk-veiiu  in 
the  Qalena  and  Lower  Masjnesian  limestones — representa- 
tives of  the  Trenton  and  Oalciferous  groups  of  New  York. 
Galena  is  met  with  throughout  the  silver-mining  districts 
of  Colorado,  Utah,  and  Nevada,  where  it  is  generally  rich 
in  silver.  Though  not  constantly  present  in  the  silver  ores 
of  this  region,  it  is  so  abundant  as  to  afi'ord  important  aid 
in  the  process  by  which  the  silver  is  obtained  from  the  ore. 

Galena  is  frequently  found  in  the  ancient  mounds  of  the 
Western  States,  and  it  is  evident  that  the  mound-builders 
attached  some  value  to  it ;  but  no  proof  has  yet  been  gath- 
ered that  they  smelted  it  or  made  any  use  of  metallic  lead. 
Probably  they  employed  it  for  ornament,  as  they  did  the 
mica  which  they  brought  from  North  Carolina,  and  muoh 
of  the  copper  they  mined  on  Lake  Superior.  Some,  and 
perhaps  all,  of  the  galena  of  the  monnd-bnilders  came  from 
Lexington,  Ky.,  where  they  worked  a  large  vein  which  con- 
tains much  of  it.  J.  S.  Newbbbbt. 

Gale'aa,  city,  eap.  of  Jo  Daviesi  eo.,  HI.,  oo  the  Galena 
(or  Fevre)  River,  5  miles  from  its  jonotioD  with  the  Missis- 
sippi, and  on  the  main  line  of  the  Illinois  Central  R.  R.,  7 
miles  from  Danleith,  180  miles  W.  N.  W.  of  Chicago,  and 
446  miles  by  water  above  St.  Louis.  It  is  built  on  bluflTs 
on  either  side  of  the  river,  which  is  ordinarily  navigable 
by  steamboats.  The  town  is  named  for  the  mines  of  lead- 
sulphide  (galena)  which  abound  in  this  vicinity.  There 
are  72  lead-producing  townships  in  Wisconsin  and  Illinoi^ 
for  which  Galena  is  the  business-centre.  These  townshipg 
oovor  a  million  acres  of  land,  mostly  very  fertile.  The  town 
i>  very  picturesqno  hy  reason  of  the  high  and  broken  cha- 
racter of  its  site,  is  well  bnilt,  and  has  abundant  water- 
power,  2  national  banks,  a  large  pork-packing  interest, 
raanafactnres  of  woollens,  furniture,  costings,  lumber,  fiour, 
etc  J  a  heavy  trade  by  rail  and  river  in  lead,  grain,  flour, 


pork,  provisions,  and  Inmber,  of  whieh  the  latter  is  an  im- 
portant article  of  receipt,  while  the  others  are  largely  shipped 
hence.  Galena  is  the  seat  of  the  North-weatem  German- 
English  Normal  School,  has  12  oburohes,  4  weekly,  1  tri- 
weekly, and  1  daily  newspaper,  a  handsome  stone  eustom- 
honse,  and  a  fine  high  school,  a  good  system  of  public 
instruction,  5  Roman  Catholic  schools,  and  a  convent  of 
Dominican  nuns,  who  instruct  450  pupils.     Pop.  7019. 

Galena,  tp.  of  La  Porte  co,,  Ind.    Pop.  8<7. 

Galena,  post-v.  of  Kent  co.,  Md.    Pop.  307. 

Galena,  post-r.,  cap.  of  Stooe  eo.,  Mo.,  on  Jamei  River. 
Pop.  27. 

Galeopithecns.   SeeFLTixaLxvnnandlBSEcrironA. 

Gale'rins,  or  Maxim'ian  II.  (Galbbil-s  Valebius 
Maxihianus,  called  also  AnusKTARius),  was  a  Dacian 
peasant,  who  served  with  such  distinction  in  the  Roman 
army  that  Diocletian  gave  him  his  daughter  in  marriage, 
and  in  202  A.  o.  declared  him  Cassar  and  Joviui.  The  fail- 
ure of  his  expedition  (297)  against  the  Persians  brought 
him  into  disgrace,  but  his  second  campaign  won  him  great 
glory.  He  was  the  prime  mover  in  the  Dioeletian  perseea- 
tion,  for  be  always  regarded  the  Christians  with  deep  aver- 
sion. In  305  be  became  Augustus,  jointly  with  Constantius 
Chloms ;  in  307  the  revolt  of  Maxentios  robbed  him  of  Italy 
and  Africa,  Gaul  and  Britain  having  been  already  lost  to 
Constantino,  but  he  still  reigned  in  the  East,  and  distin- 
guished himself  by  important  works  of  internal  improve- 
ment.    D.  311  A.  D. 

Gales  (Josbph),  b.  1760  in  England;  became  a  book- 
seller, printer,  and  publisher  of  the  Sheffield  Regitter;  but 
his  liberal  principles  involved  bim  in  troubles  with  the  pnb- 
lio  officers,  and  in  1793  he  sold  his  business  to  his  assistant, 
James  Montgomery,  went  to  Philadelphia, edited  the  hdt- 
ptudenl  Oatellter,  and,  for  the  first  time,  published  short- 
hand reports  of  the  congressional  debates.  In  1799  he  went 
to  Raleigh,  K.  C,  where  he  long  edited  the  HagiBter,  D.  at 
Raleigh  Aug.  24,  1841. 

Gales  (Joseph),  son  of  the  foregoing,  b.  at  Eekington, 
England,  Apr.  10, 1780 ;  studied  at  the  University  of  North 
Carolina;  learned  printing  in  Philadelphia;  went  in  1807 
to  Washington,  D.  C.,  and  was  employed  as  assistant  editor 
of  the  National  Intelliffeneer,  of  which  in  1810  he  became 
sole  proprietor ;  but  in  1812  his  brother-in-law,  W.  W.  Sea- 
ton,  hecame  his  partner.  D.  July  21,  1860,  having  main- 
tained 53  years  his  connection  with  this  Journal. 

Galesbnrg,  city  aad  tp.,  eap.  of  Knox  oo..  III.,  163 
miles  S.  W.  of  Chicago,  on  the  Cbieago  Burlington  and 
Qniney  R.  R.,  at  the  point  where  the  line  from  Chicago  to 
Quinoy  crosses  that  from  Peoria  to  Burlington,  la.  The 
railroad  bos  extensive  works  here.  There  are  also  3  iron- 
foundries  and  machine-shops,  and  manufaetories  of  corn- 
planters,  Btalk-outtera,  cultivators,  and  carriages  and  wag- 
ons. Knox  College  and  Female  Seminary  and  Lombard 
University  are  located  here;  the  city  also  has  a  very  com- 
prehensive and  well-conducted  system  of  public  schools, 
and  a  free  library.  There  are  two  national  and  1  savings 
bank,  2  good  hotels,  15  churches,  and  several  lodges  of  Ma- 
sons and  Odd  Fellows.  It  has  1  daily  and  3  weekly  news- 
papers. Pop.  of  oity,  10,158;  of  tp.,  exclusive  of  city,  878.  i 
S.  W.  Gbcbb,  Ed.  "Republican  Rboisteb." 

Galesbnrg,  po«t-v.  of  Kalamasoo  oo.,  Mich.,  on  the         i 
Michigan  Central  R.  R.,  9  miles  E,  of  Kalamaioo.  Pop.  140.         | 

Gale8Tille«  post-v.,  eap.  of  Trempealeau  eo.,  Wis.,  7 
miles  from  the  Mississippi  on  Beaver  Creek,  and  22  miles 
N.  of  La  Crosse.  It  has  a  university,  a  graded  school,  a 
oourt-honie,  a  newspaper,  a  flouring-mill,  a  cheese-factory, 
a  stove-factory,  barrel  manufactory,  steam  saw-mill,  and 
stores,  2  churches,  2  hotels,  and  an  unlimited  water-power.  ( 
Pop.  1068.       G.  8.  Luce,  Eo.  "  Joubhal  and  Rboord." 

Galia'ni  (Firdikakdo),  b.  at  Chieti,  Southern  Italy, 
Dec.  2,  1728;  devoted  himself  with  great  success  to  the 
study  of  areheeology,  letters,  history,  and  political  and 
commcreial  science;  visited  England;  published  in  1750 
his  great  work,  Dtlla  Montta;  entered  the  Franciscan 
order ;  became  councillor  to  the  Neapolitan  board  of  trade 
1789;  its  secretary,  1770;  finance  minister,  1782.  D.  at 
Naples  Oct.  30,  1787. 

Galic'ia,  a  province  of  Austria,  consisting  of  the  old 
territories  of  Galioia,  Lodomeria,  Auschwiti,  Zator,  and 
Cracow,  and  now  divided  into  two  governmental  districts, 
Lemlierg  and  Cracow.  It  is  bounded  S.  by  Hungary,  from 
which  it  is  separated  by  the  Carpathians ;  E.  and  N.  by 
Russia  and  Poland,  towards  which  it  has  no  natural  bound- 
aries, except  in  some  places  where  the  Dniester  and  the 
Vistula  make  the  line  of  demarcation.  The  surface  is  a 
terrace,  through  which  the  Carpathian  Mountains  gradu- 
ally sink  into  the  great  East  European  plain.  The  soil  it 
flsrtile,  but  the  climate  is  cold— 4ong  winters  with  deep 
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mow  uid  ibort  hot  mimmon.  Orain,  flax,  bemp,  and 
hopa  are  grown,  bat  the  gnpe  vill  not  ripen.  Fine  horsea 
ind  ezeellent  oatUe  are  reared,  and  the  foreats  are  peopled 
with  deer  and  wolres.  Of  minerals,  iron  and  rook-aalt 
^ond ;  the  latter  eipeeially  ii  of  great  importanoe.  Oa- 
lieia  has  an  area  of  2y,B41  square  miles,  with  6,14&,129  in- 
habitants, Polish  and  Ruthenian  Blari,  with  the  general 
cbaraeter  of  the  Polish  aooiety.  There  Is  a  olasa  of  nobles, 
who  have  warlike  passions,  a  romantio  temper,  and  elegant 
manners ;  and  there  is  a  peasantry,  mde,  filthy,  ignorant, 
and  intemperate.  But  there  is  no  middle  olass,  no  manu- 
factarera,  no  merchants,  except  the  Jews,  who  lire  in  ab- 
ject and  miserable  condition,  despised  and  ill-treated  both 
by  the  peasantry  and  the  nobility.  In  this  unfortunate 
■trnctare  of  society  lay  the  possibility  of  the  division  of 
Poland ;  and  since  Galioia  (in  1772)  came  to  Austria  it  has 
made  great  advances  in  the  track  of  modem  cirilisation, 
in  spite  of  the  rebellions  which  have  convulsed  it,  and  whose 
general  character  has  been  the  murder  of  the  nobility  by 
the  peasantry.  The  Rutheniana  are  mostly  Roman  Catholics 
of  the  Ruthenian  rite ;  the  Poles,  Roman  Catholics  of  the 
Latin  rite ;  their  number  is  about  equal. 
Galicia«  the  name  of  an  old  province  of  Spain,  com- 

E rises  the  north-western  part  of  the  Peninsula,  bounded  S. 
J  Portugal  and  N.  and  W.  by  the  Atlantic,  was  in  1833 
divided  into  four  provinces,  Corunna,  Lugo,  Orense,  and 
Pontevedra.  The  surface  is  mountainous,  traversed  by 
several  ranges  of  the  Cantabrian  Mountains,  which  reach 
the  Atlantic  in  lofty  and  rugged  promontories  (Cape  Or- 
tegal  and  Finisterre),  between  which  the  estuaries  of  the 
rivers  form  the  best  and  safest  harbors  in  Europe  (Ferrol 
and  Corunna).  The  soil  is  fertile,  the  climate  mild  and 
moist ;  the  ground  partly  covered  with  dense  forests,  af- 
fording also  fine  pasturage  and  arable  lands.  The  in- 
habitants, numbering  in  1307,  1,037,792,  are  a  vigorous 
bat  not  very  intelligent  race,  which,  however,  on  aeeount 
of  its  industry  and  plain  practical  sense,  forms  one  of  the 
most  honorable  parts  of  the  Spanish  nation.  Thousands 
of  them  emigrate  each  year  to  Portugal  or  to  the  other 
provinces  of  Spain,  where  they  live  for  some  years  as 
workmen,  and  when  they  have  saved  a  little  money  they 
return  home.     They  are  known  aa  Qallegos. 

<>a'lieii ,  post-tp.  of  Berrien  oo.,  Hieh.,  on  the  Miohigan 
Central  R.  R.     Pop.  856. 

Gal'ilee  [Heb.  'j'Sf  Oalil,  "a  wheel"  or  "oirele"],  a 
name  applied  originally  to  the  twenty  towns  round  about 
Kedesh-Naphtali,  given  by  Solomon  to  Hiram  in  return  for 
■erviees  rendered  in  building  the  Temple  at  Jerusalem ;  but 
in  the  Roman  period  it  was  the  name  of  the  northernmost 
of  the  three  great  pravinces  of  Western  Palestine,  includ- 
ing the  ancient  territories  of  Issaobar,  Zebulon,  Asher,  and 
Nsphtali.  liower  Oalilee  appears  to  have  begun  with  the 
southern  boundary  of  Esdraelon,  and  to  have  extended 
some  8  or  10  miles  N.  of  Xasaretb.  All  N.  of  that  was 
called  Upper  Galilee.  The  whole  province  is  supposed  to 
have  had  an  area  of  2000  square  miles.  In  the  time  of 
Christ  it  was  the  most  densely  peopled  and  thrifty  portion 
of  Palestine.  According  to  Josephos,  it  contained  240 
towns  {Autobiography,  b^b),  and  was  noted  both  for  the 
fertility  of  its  soil  and  the  bravery  of  its  inhabitant*  (Jtto- 
uh  War,  3,  3,  2).  The  popalation  of  the  whole  province, 
but  especially  the  northern  part  of  it,  was  largely  heathen. 
This  was  so  in  the  time  of  the  Maccabees  ( 1  Maoo.  v.  17- 
23).  Slrabo  (b.  54  a.  c.)  says  the  province  was  "  inhabited 
generally  by  mixed  tribes  of  Egyptians,  Arabians,  and 
Phoenicians."  {Oeog.  zvi.  2,  34.)  In  Isa.  ix.  1,  and  Matt, 
iv.  15,  it  is  called  "  Qalilee  of  the  Gentiles."  The  few  Jews 
who  lived  there  were  far  less  bigoted  than  their  brethren 
in  Judaea.  Henoe,  the  greater  part  of  Christ's  life  was 
spent  in  Galilee,  and  most  of  his  disciples  were  Galileans. 
(For  an  elaborate  argument  in  support  of  the  position  that 
the  population  of  Galilee  in  the  time  of  Christ  was  not 
mainly  heathen,  see  the  Bibliotkeea  Saera  for  Jan.  and  for 
Apr.,  1874.)  R.  D.  Hitchcock. 

Galilee^  in  certain  ancient  churches,  the  entranee- 
ehapel  or  porch,  usually  at  the  V.  end  of  the  church,  or, 
in  other  cases,  a  portion  of  the  church  whose  floor  was  de- 
pressed one  step  below  the  rest,  and  beyond  this  portion 
women  were  not  allowed  to  pass.  In  the  galilee  monks  as- 
sembled to  receive  visits  from  their  female  relatives,  for  it 
was  considered  less  sacred  than  the  rest  of  the  churah. 

Galilee,  Sea  of.    See  Ochsesarxt,  Lake  or. 

*»a'»lee»  a  v.  and  tp.  of  Great  Beaver  Island  in  Lake 
Alichigan,  belonging  to  Manitou  Co.,  Mich.  It  is  a  Mormon 
settlement.     Pop.  203. 

Galile'i  (Galilbo),  commonly  called  Galile'o,  b.  at 
Pisa  Feb.  14, 1564.  His  father  was  a  musician.  In  his  boy- 
hood Galileo  studied  the  classics,  invented  small  machines, 
became  an  aecomplished  mosical  peiformnr,  and  showed 


great  taste  for  painting,  wherein  he  endeavored  to  deteot 
the  same  law  of  narmony  which  he  had  learned  from  mathe- 
matics. His  father  wished  him  to  study  medicine,  but  his 
own  inclination  was  for  mathematical  pursuits.  The  prop- 
ositions of  Euolid  were  taught  him  by  Ostilio  Ricci  of 
Fermo,  then  master  to  the  pages  of  the  grand  duke.  At 
the  ago  of  twenty  Galileo  was  already  a  distinguished 
geometrioian.  It  was  at  this  age  that  he  noticed  the  swing- 
ing of  a  lamp  in  a  chureh,  and,  observing  that  the  oscilla- 
tions were  of  equal  duration,  he  inferred  that  this  principle 
might  be  used  to  measure  time  exactly ;  bat  it  was  not  un- 
til fifty  yean  after,  or  about  1633,  that  he  applied  this  ob- 
serraUon  to  the  oonstroction  of  a  clock.  Galileo  was  also 
the  inventor  of  the  microscope,  of  the  thermometer,  the 
proportional  compass,  and  of  a  telescope  with  a  magnify- 
ing power  of  thirty.  This  last  he  presented  to  the  Vene- 
tian senate,  and  was  handsomely  recompensed  for  it.  By 
telescopic  observations  Galileo  first  discovered  the  moun- 
tainous charecter  of  the  moon  ;  he  also  detected  the  phases 
of  the  planet  Venus,  the  satellites  of  Jupiter,  the  rings  or 
ring  of  Saturn,  the  rotation  of  the  sun  and  its  corruptibility 
inferred  from  the  spots  npon  its  disk.  As  is  usual  with 
discoverers,  many  of  his  inventions  were  disputed  by  in- 
ferior geniuses;  among  them,  the  Milanese  Baldassarra 
Capra  asserted  priority  in  the  contrivance  of  the  propor- 
tional compass,  but  failed  to  prove  his  claim,  and  his 
pamphlet  was  adjudged  libellous.  But  great  as  was 
Galileo  in  astronomy,  he  was  still  greater  as  the  founder 
of  the  experimental  philosophy,  as  a  physicist,  and  as  a 
mechanician.  He  was  the  first  to  formulate  the  principle 
of  virtual  veloeitie:  In  1030  was  published  at  Ley  den  nis 
book  entitled  /  diseorti  t  dimottraMioni  matematiche  intorno 
a  due  timove  setenze— a  work  that  attracted  little  notice 
at  the  time,  but  which  Lagrange,  in  his  Mfeaniqnt  Analy- 
timie,  considers  as  Galileo's  most  substantial  title  to  scion- 
tine  glory.  In  his  treatise  Delle  eon  the  Xanno  titll'  acqua 
be  maintained  and  proved  the  so-called  kt/drortalic  para- 
dox, declaring  that  tne  form  of  bodies  did  not  afiect  their 
power  of  flotation.  Having  discovered  the  iioehronism 
of  the  pendulum,  Galileo  endeavored  to  use  it  for  the  pur- 
pose or  measuring  the  pulsations  of  the  arteries.  In  an 
essay,  now  lost,  entitled  De  ri$v  et  eoloribiu,  he  established 
the  profound  truth  of  the  laws  of  eongonance  and  dinonanet, 
or  of  the  'unity  and  variety  of  colors ;  a  fact  which  daily 
observation  and  the  history  of  language  continue  to  con- 
firm— language  being  only  a  modification  of  colon  and  of 
sounds.  He  also  wrote  a  treatise  on  fortification ;  be  main- 
tained that  longitude  might  be  determined  by  the  satellites 
of  Japiter.  The  sphericity  of  the  earth  had  already  been 
affirmed  by  the  ancients,  and  also  its  motion  as  a  body  sus- 
pended and  revolving  in  space.  Easebins  of  Csesarea  had 
stated  the  belief  of  Philotas,  that  the  earth  moved  and  re- 
volved around  a  central  fire  in  an  oblique  cirele  (for  the 
precursors  of  Galileo  see  the  learned  and  impartial  me- 
morial presented  in  1§73  to  the  Royal  Institute  of  Science 
and  Letters  in  Lombardy  by  the  distinguished  Piedmont- 
ese  astronomer.  Prof.  Giovanni  Schiaparelli).  But  what 
is  most  remarkable  of  all  is  the  precision  with  which  the 
antipodes  and  the  attraction  of  the  earth  are  spoken  of  as 
early  as  1304  by  the  preacher-  Giordano  da  Riralta,  who 
said,  "Whosoever  might  be  beneath  the  earth  on  the  other 
side  of  the  world  below  would  have  his  feet  planted  against 
our  feet,  and  his  soles  would  be  opposite  our  soles.  Thon 
wilt  say :  How,  then,  can  he  stand  aownward  f  and  I  reply 
to  thee  :  To  him  who  is  below  it  will  appear  as  if  he  were 
above,  and  as  if  he  were  standing  erect  as  thou  art.  And  if 
he  should  be  raised  up  in  the  air — that  is,  drawn  downward 
in  respect  to  us — he  would  fall  back  again  towards  the 
earth.  Just  as  one  here  would  fall  from  a  tower.  It  will 
therefore  everywhere  seem  to  a  man  that  the  sky  is  infinite 
over  his  head,  and,  in  fitct,  so  it  is — ^neither  more  nor  less." 
Niccold  da  Cusa,  Domenico  Maria  Novara  of  Ferran, 
Celio  Calcagnini,  and  Copernicus  successively  prepared 
the  way  for  the  convictions  and  the  demonstrations  of 
Galileo  concerning  the  revolution  of  the  earth.  He  was, 
then,  in  this  respect,  not  so  much  a  new  discoverer  as  a 
bold,  earnest,  and  able  expounder  of  a  system  which,  in 
spite  of  the  hostility  of  churohmen — it  is  known  that  even 
Luther  and  Melancbthon  wrote  against  the  Copemican 
system  as  contrary  to  the  authority  of  the  Bible — was  des- 
tined to  triumph  through  the  clearness  of  evidence  made 
aoeeasible  after  Galileo's  time  to  the  people,  whose  good 
sense  was  prompt  to  accept  the  conclusions.  His  teachings, 
however,  encountered  enemies  and  opposition  in  his  own 
day,  but  the  first  to  excite  persecution  were  the  men  of 
science  themselves,  who  were  unwilling  to  i>e  suddenly 
oonvioted  of  ignorance,  to  confess  their  mistakes,  and  to  be 
sent  back  to  school.  It  was  these  very  men  who  forced 
Galileo  to  fly  from  Pisa  and  seek  the  protection  of  Salviati 
when  he  had  ventured  to  contradict,  by  experiments  made 
from  the  top  of  the  Leaning  Tower,  the  theorem  of  Aris- 
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totle  whiob  declared  that  tk»  veloei^  of  tk»  moO'im  of/all- 
ing  bodies  u  in  proportion  to  their  loeight,  Salriati  not 
only  received  him  well,  but  reoommended  him  to  the  Vene- 
tian Sagredo,  who  seonred  him  the  appointment  of  profes- 
sor in  the  University  of  Padua.  At  Pisa,  Oalileo  bad  re- 
oeived  bat  60  teudi  annually ;  at  Padua,  he  had  at  first 
doable  that  sum,  and  afterwards,  in  1610,  1000  florins, 
whieb  was  a  very  large  salary  for  that  period,  there  being 
required  of  faim  only  thirty  hours  of  instruction  during 
the  year,  or,  to  speak  more  precisely,  sixty  half  hours. 

At  Padua,  Galileo  enjoyed  great  liberty,  and  his  i«al 
troubles  only  began  some  years  later,  when,  not  satisfied 
with  teaching  soienoe,  be  ventured  to  declare  "  that  in 
Soriptnrs  there  were  propositions  which  were  false  in  the 
literal  sense  of  the  words ;  that  even  in  matters  of  solemn 
dogma  the  forms  of  expression  were  sometimes  inexact, 
out  of  regard  to  the  incapacity  of  the  popular  compre- 
hension; and  that  in  all  natural  questions  philosophioal 
argument  should  have  more  weight  than  mere  soriptural 
declaration."  This  was  certainly  very  bold.  Cardinal 
Baronius  answered  with  much  modemtion,  "  that  the  Scrip- 
tures were  given  to  teaoh  men  how  to  rise  to  heaven, 
not  bow  the  heavens  were  made."  The  court  of  Rome 
did  not  choose  to  show  the  same  forbeanmce,  and,  being 
under  pressure  of  evil  influenoes,  perhaps  could  not  do 
so.  Galileo  was  denounced,  and  summoned  to  appear 
before  the  Saorod  Congregation  of  the  Index  to  reoeive  an 
admonition.  He  obeyed  the  summons;  the  inquisitors  sol- 
emnly declared  the  Copernioan  theory  of  the  revolution  of 
the  earth  false  and  contrary  to  Holy  Saripture,  and  oon- 
demned  in  the  most  absolute  terms  the  propositions  in 
regard  to  the  central  position  of  the  sun,  with  the  earth 
revolving  round  it.  The  report,  though  untrue,  that 
Galileo  had  been  included  by  name  in  this  condemnation, 
soon  spread  through  Tuscany,  and  he  procured  from  Car- 
dinal Bellarmin  a  certificate  to  the  contrary.  This  certifi- 
cate declared  that  the  decision  of  the  pope  and  the  Congre- 
gation against  the  Copernioan  system  had  simply  been 
communicated  to  Galileo.  Though  now  free  to  leave  Rome, 
the  great  astronomer  continued  to  press,  iu  safe  quarters, 
his  overwhelming  arguments  in  favor  of  the  rejected  sys- 
tem, antil  recalled  to  Florenee  by  the  pradent  friendship 
of  the  grand  duke.  Urban  VIII.,  who,  when  only  Cardinal 
Barberini,  hod  greatly  admired  Galileo,  and  had  declared 
himself  of  his  opinion,  being  now  pope,  accepted  the  dedi- 
cation of  the  Saggiatore,  and  exaorted  Galileo  to  oome 
again  to  Rome,  where  he  was  extremely  well  received  in 
1S24.  At  this  time  he  was  occupied  with  the  solar  spots, 
a*  also  with  the  tides,  and  he  even  returned  again  to  dis- 
onss  the  subject  of  the  earth's  motion,  notwithstanding  the 
papal  prohibition,  at  the  same  time,  however,  praying  the 
grand  dnke  "  to  consider  it  as  mere  poetry  or  as  a  dream  ; 
nevertheless,  as  the  poets  sometimes  set  a  value  upon  their 
faooiei,  ao  I  likewise  have  a  certain  esteem  for  this  my 
novelty." 

In  1632,  Galileo  published  at  Florenoe  his  celebrated 
Dialogo  topra  i  due  matsimi  tiatemi  del  ntondOf  toUmaieo 
»  eop€micano  (republished  1874  at  Leghorn  by  Fran- 
cesco Vigo).  Urban  VIII.  was  made  to  believe  that  the 
ignorant  Bimplicio  was  intended  for  him,  and  as  there 
is  no  wound  so  deep  as  that  of  injured  vanity,  the  pope 
now  left  the  Congregation  of  the  Index  to  do  as  they  liked, 
on  the  ground  that  Galileo  had  violated  the  orders  he  had 
received.  He  was  therefore  lummoned  onee  more  to  Rome, 
and  ones  more  he  obeyed  the  anmmons.  Tonohing  this 
trial  much  has  been  written  to  aocnse,  and  much  to  defend, 
or  at  least  to  excuse,  the  Roman  court.  It  has  been  as- 
serted that  Galileo  did  not  retract  until  he  had  been  sub- 
jected to  torture,  and  that  in  uttering  his  retraotation  he 
added  iu  a  low  tone,  B  pur  n  mHose  ("  Still,  it  does  move  "), 
As  to  the  latter  tradition,  it  is  of  little  consequence  whether 
the  protest  was  audible  or  suppressed  by  fear  of  the  stake, 
but  the  question  as  to  whether  this  great  man  was  aetnally 

?nt  to  the  rack  oannot  fail  to  be  of  the  greatest  interest, 
t  is  qnite  certain  that  at  the  time  many  persons  believed 
Galileo  had  been  literally  tortarod.  It  is  also  most  certain 
that  the  Romish  Chnich  has  done  her  utmost  to  keep  secret 
the  proceedings  in  the  trial  of  Galileo,  and  the  records  ex- 
hibit certain  laetuue  that  may  well  have  their  significance. 
At  any  rate,  though  it  may  be  doubtful  whether  Galileo 
was  pat  to  actual  physical  torture  at  Rome  during  his  trial, 
it  is  most  certain  that  he  was  threatened  with  it,  and  that 
he  was  exposed  to  cruel  moral  torture,  while  no  menaces 
were  spared  to  make  him  quail  before  his  judges.  On 
June  22,  16.33,  Galileo,  at  the  ago  of  seventy  years,  on  his 
knees  and  clad  only  in  a  shirt  of  saokclolh,  was  forced  to 
pronounce,  in  the  presence  of  his  Judges  and  a  large  assem- 
Dly  of  prehites,  a  most  humiliating  formula  of  abjuration. 
(See  Parehappe,  ch.  viii.  On  the  subject  of  the  trial  of 
Galileo,  see  tue  documents  published  by  Silveitro  Gherardi 
in  the  liiviita  Europea,  1870,  with  the  aigumenta  wfaioh 


accompany  them ;  alio  Prof.  Govi's  interesting  pamphlet, 
Turin,  1872.)  Galileo  was  at  first  sentenced  to  imprison- 
ment at  the  good  pleasure  of  the  papal  government,  but  he 
was  afterwards  allowed  to  retire  under  surveillaaee  to  his 
villa  of  Anwtri,  on  the  Florentine  hills,  where  he  continaed 
his  work  and  his  observations  until  he  lost  his  sight.  In 
this  villa  was  inaugurated  in  1873  the  new  astronomical 
observatory.  Traditions  of  the  blind  Galileo  are  still  pre- 
served in  that  vicinity.  A  few  years  since  Prof.  Arcangeli, 
finding  himself  near  the  tower  of  Galileo  in  Arcetri,  asked 
a  peasant  who  Galileo  was,  and  received  for  answer  a  strong 
expression  of  surprise  that  he  should  not  know  who  that 
arch-magician  was,  who,  being  blind,  divined  the  stars! 
Galileo  died  at  the  age  of  seventy-eight,  on  Jan.  9, 1642 — the 
year  of  the  birth  of  Isaao  Newton — and  was  buried  in  the 
churoh  of  Santa  Crooe  at  Florenee.  For  fuller  informa- 
tion concerning  Galileo,  see  Nklli,  Vila  di  Oalileo  ;  CAttrd, 
lUustri  Italiani;  OaliUi,pmt  le  docteur  Parchappe  ;  Oa- 
lilto  e  r fnquintione,  di  MoNSiGHOR  Mabini  (Rome,  I8S0); 
PHILARirs  Chasles,  Oalileo  Oalilei ;  hiBm,  Hitloire  d* 
la  vie  et  deg  astivree  de  Oalilei;  and  tbe  splendid  collection 
in  4to  of  tbe  Opere  edile  ed  inedili  di  Oalileo  Galilei,  pub- 
lished at  Florenee  by  Eugenic  Albert  at  the  expense  of  the 
grand  duke.  In  1S64,  on  the  occasion  of  a  centennial 
celebration  of  the  birth  of  Galileo  by  the  University  of 
Pisa,  a  discourse  was  published  by  Prof.  Silvcstro  Ccnto- 
fanti,  and  a  oomparison  between  Galileo  and  Bacon,  as 
founders  of  the  experimental  philosophy,  by  Prof.  Pas- 
quale  Villari.  Ahoelo  de  Gubernatis. 

Gal'ingale^  a  name  applied  popularly  to  various  plants, 
especially  to  certain  sedges  of  the  genus  Cgpenu,  and  more 

Particularly  to  Cypenu  longiu,  a  bulbous  sodge  of  Europe. 
ts  bulbs  have  been  employed  in  medicine,  but  are  now 
more  used  by  perfumers,  who  extract  from  them  a  substance 
having  a  fragranee  like  that  of  violets.  Other  species  yield 
perfumes,  especially  in  tropical  lands. 

Ga'lion,  city  of  Crawford  oo.,  0.,  64  miles  N.  of  Colum- 
bus, on  the  Cleveland  Columbus  Cincinnati  and  Indian- 
apolis R.  R.,  at  the  Junction  of  the  Indianapolis  division 
with  the  main  line,  and  on  the  Atlantic  and  Great  Western 
R.  R.  It  has  the  shops  of  the  railroads,  2  foundries,  a 
large  mill,  2  national  banks,  2  newspapers,  2  hotels,  11 
churches,  a  fine  union  school  building,  and  a  building 
association,  and  is  rapidly  growing.  Railroad  interests 
constitute  the  leading  business.     Pop.  3523. 

Rows  A  CooMROD,  Eos.  "  Review." 

Galipea.    See  Axgostcba  Bark. 

Gal'ipot  [Fr.],  the  ooncrete  turpentine  which  oolleot* 
upon  pine  trees  in  the  8.  of  France ;  called  also  bamu; 
it  is  an  article  of  commerce,  and  after  melting  and  strain- 
ing enters  into  tome  pharmaceutical  compounds  in  Eu- 
ropean practice.   (See  Turpemtike.) 

Gall  (Frakz  Joseph),  H.  D.,  b.  at  Tiefenbronn,  in 
Baden,  Mar.  9,  1758,  of  Italian  descent  on  the  father's 
side;  studied  at  Baden,  Bmchsal,  Strasborg,  and  Vienna, 
where  in  1786  he  took  his  medical  degree.  Prom  childhood 
he  bad  noticed  and  extensively  compared  the  differences  in 
the  shapes  of  men's  beads,  believing  that  these  differences 
would  afford  the  best  index  to  the  mental  and  moral  cha- 
racters of  persons  examined.  In  1796  he  began  to  lecture 
at  Vienna  upon  his  new  theory,  since  widely  known  as  the 
"  science  of  phrenology  "  (see  Phrekoujoy)  ;  but  the  an- 
nouncement drew  upon  him  much  censure,  ridicule,  and  op- 
position, and  in  1805  the  Austrian  government  interdicted 
his  lectures.  In  1807  he  repaired  to  Paris  with  his  apostle 
Spurzfaeim  ;  he  became  a  practitioner  of  medicine,  and  in 
1819  a  eititen  of  France.  D.  near  Paris  Aug.  22,  1828. 
His  principal  works  are  PkilotopUeek-Medieiiiieche  Vnter- 
tHchmgen  (1791),  Recherchee  mr  le  SftOme  Nerrem:  (1808), 
^natomi'e  et  Pkyeiologie  dn  Sgetim*  Nerteux  (1810-19),  and 
Sur  Forigine  de§  qHolitff  wtoralee  et  de  faeultf*  iuleUeelu- 
ellei  (1822-26). 

Gallagher  (Williav  D.),  b.  at  Philadelphia  Aa^^ 
1808,  the  son  of  an  Irish  patriot  and  exile;  removed  m 
1816  to  Cincinnati ;  was  apprenticed  to  a  printer  1821 ; 
was  for  many  years  a  journalist  of  Cincinnati ;  also  edited 
jonmsls  in  Xenia,  0.,  and  Louisville,  Ky. ;  was  employed 
in  clerkships  at  Washington,  D.  C,  1850-53.  Author  of 
Eralo  (3  vols.,  1835-37,  poems),  and  another  original  vol- 
ume (1846),  besides  a  oompilation  of  poems  (1841),  etc. 
He  also  prepared  a  Social  and  Statietical  View  o/  the  Mie- 
§iieippi  VaUeg,  and  accomplished  much  in  developing  a 
taste  for  literature  in  tbe  West.  In  1S53  ho  became  a 
farmer  near  Louisville,  Ky.,  and  was  later  employed  in  the 
treasury  department  at  Washington.  Ho  has  written  much 
upon  agricultural  subject;. 

Gallait  (Louis),  historioal  painter,  b.at  Toamay  (Bel- 
gium) in  1810.  His  studies  were  pursued  in  Antwerp,  but 
ohiefly  in  Paris;  his  first  pictures  were  exhibited  in  Brof- 


DigitizedbyL^UUylt 


GALLANiyS  GEOVE-OALLATIN. 


409 


nil,  tnd  soon  gained  fbr  him  fame;  bat  he  hut  been  a 
more  frequent  oontribntor  since  1835  to  tlie  Frcnoh  exhi- 
bitions. Hii  great  rabjeete  are  talcen  from  the  history  of 
tbe  Low  Conntriee :  Tlu  Dnkto/Alba  in  li*  Jfetktrlandt, 
Tkt  Lot  Mommit  s/'  Bgwumt,  Tk*  Lcut  Honan  paid  to 
ggmoxl  and  Horn,  I%e  Aidication  of  Charl—  Y.  Bat  he 
has  painted  other  scenes,  partly  hiitorioal  and  partly  imac- 
instin :  Tkt  Death  of  PaltHrina,  Job  and  hit  />•«•£, 
MoDtattf**  vinting  Ta—o,  Baldwin  eromud  Emftror  of 
OnmlmtinopU,  Tlu  Ttmptation  <^  St.  Anthong,  etc  His 
paintings  are  of  large  site  and  full  of  aotion.  H.  Oallait 
IS  amember  of  the  Royal  Aoadomy  of  Belgian!,  an  honorary 
member  of  the  Royal  Academy  of  London,  aod  a  foreign 
associate  of  the  Paris  Academy  of  Fine  Arts,  in  the  plaoe 
tendered  raoant  by  the  death  of  Orerbeok.  He  obtained  a 
medal  in  1835  and  the  decoration  of  the  Legioa  of  Honor  in 
1341.  He  is  a  resident  of  Brussels.  0.  B.  FnoTHiNOHAH. 
Gal'land's  Grove,  tp.  of  Shelby  oo.,  la.  Pop.  692. 
Galla  Ox,  a  breed  of  domestic  oattle  found  in  Abys- 
sinia.  Like  most  of  the  cattle  of  India,  it  has  a  hamp 
npon  the  shoulders,  but  it  is  chiefly  remarkable  for  its 
raonstroas  horns,  which,  considering  the  small  dimensions 
of  the  animal,  far  ezeoed  in  relatire  siie  the  horns  of  any 
ether  breed.  This  breed  is  apparently  in  erery  way  in- 
ferior to  the  ordinary  cattle  of  £arope  and  the  V.  8. 

Gallara'te,  town  in  the  proTinoe  of  Milan,  noted  for 
its  commercial  and  industrial  activity.  It  is  situated  at 
the  junction  of  the  railways  leading  from  Lake  Maggiore 
and  Lake  Lugano  to  Milan,  from  which  eity  it  is  about  25 
miles  distant.  The  first  spinning-jennies  ever  used  in 
Italy  were  introduced  here  by  the  family  Ponti — a  family 
to  whose  enlightened  liberality  this  town  is  otherwise 
largely  indebted.  It  contains  many  fine  buildings,  and 
great  oare  and  expense  has  been  bestowed  on  a  new  cem- 
etery, which  is  much  praised.     Pop.  7596. 

Gal'laM,  a  powerful  native  raoe  of  Eastern  Africa,  who 
have  fjr  years  been  gradually  encroaching  upon  the  Abys- 
sinians  proper.  They  seem  to  have  originated  far  to  the 
8.  of  Abyssinia.  They  are  divided  into  many  tribes,  are 
partly  Mohammedan,  while  the  majority  are  pagans. 
They  are  remarkable  for  their  bravery  and  savage  charac- 
ter.   They  are  dark-brown,  with  nriziled  hair. 

Gallatin,  connty  of  Southern  Illinois,  bounded  on  the 
E.  by  the  Wabash  and  the  Ohio  rivers.  Area,  310  square 
miles.  It  is  fertile  and  well  timbered.  Tobaoco  and  grain 
are  staple  products.  Coal  is  mined,  and  salt-springs  are 
found  here.  It  is  intersected  by  the  Springfield  and  Illi- 
nois South-eastern  R.  R.     Cap.  Shawneetown.     P.  11,134. 

Gallatin,  county  of  Eentuoky,  separated  from  Indiana 
by  the  Ohio  River.  Area,  150  square  miles.  The  soil  is 
prodnotive,  the  surface  undulating  and  well  timbered.  To- 
bacco and  grain  are  staple  produots.  The  county  is  trav- 
ersed by  the  Louisville  and  Cinoinnati  R.  R.  Cap,  Var- 
uw.    Pop.  5074. 

Gallatin,  county  of  Montana,  bordering  on  Wyoming. 
Area,  6200  square  miles.  It  was  in  1870  the  foremost  agri- 
ealtaral  county  in  the  Territory.  Grain,  live-stock,  and 
duty  produots  are  the  staples.  The  oounty  is  traversed  by 
the  Tellowstoae  and  numerous  other  streams.  Much  of  it 
needs  irrigation,  and  timber  is  rather  scanty.  A  part  of 
the  county  is  in  the  Crow  reservation.  Qold  and  Ug- 
aitie  ooal  are  abundant.     Cap.  Boaeman.     Pop.  1578. 

Gallatin,  post-v.,  oap.  of  Daviess  eo.,  Mo.,  at  the 
janction  of  the  Chicago  Rock  Island  and  Pacific  R.  R. 
aod  the  St.  Louis  Kansas  City  and  Northern  R.  R.,  on 
Grand  River.  It  has  2  banks,  IS  stores,  2  newspapers,  2 
hotels,  a  line  graded  public  school,  and  4  cburches.  Pop. 
about  1500.  J.  T.  Day,  Ed.  "Korth  Hibsouriah." 

Gallatin*  ^>.  of  CUy  oo..  Mo.    Fop.  2241. 

Gallatin*  tp.  of  Columbia  oo.,  N.  T.    Pop.  1416. 

Gallatin,  post-v.,  cap.  of  Sumner  oo.,  Tenn.,  26  miles 
from  Nashville,  on  the  Louisville  Nashville  and  Great 
Southern  R.  R.,  and  3  miles  fh>m  the  Cumberland  River. 
It  has  a  large  eotton-fiuitory,  a  wool-faotory,  a  national 
bank,  a  deposit  bank,  2  large  flouring-mills,  a  oarriage- 
faetory,  an  iron-fonndry,  a  manufactory  of  agricultural  im- 
plements, planing-mills,  2  newspapers,  7  ohurobes,  4  hotels, 
and  the  nsaal  nnmber  of  stores,  shops,  etc.  Pop.  2123. 
T.  BoTiRs  k  Co.,  Ena.  "  Examiiier." 

Gallatin  (Alsert),  LL.D.,  one  of  the  most  distinguish- 
ed statesmen  of  America,  b.  at  Geneva,  Switterland,  of 
an  ancient  patrician  family  Jan.  29,  1761,  and  was  the  son 
of  Jean  de  Gallatin  by  Sophia  Albertina  Rolas  du  Rosey, 
his  wife.  His  maternal  grandfather  was  Albert  Relax, 
Seigneur  dn  Rosey,  of  Pays,  now  canton  of  Vand  in  Swits- 
erland.  His  ancestor,  Jean  de  Gallatin,  saeretary  to  the 
duke  of  Savoy,  removed  from  Bresse,  now  department  of 
Ain  in  Frasoe,  to  Ganeva,  of  wbioh  he  became  a  citiaen  in 


1510,  and  although  ha  was  created  a  viseonnt  palatine 
(vfce-eomM)  by  Pope  Leo  X.  (1522),  he  embraced  the 
ReforE|ation,  and  was  one  of  the  magistrates  of  the  city  io 
1635,  when  Geneva  became  an  independent  republic.  His 
wife  was  Perronnette  d'Eutremont,  nearly  related  to  Jao- 
<|aeliDe  d'Sntremont,  wife  of  the  illustrious  Admiral  Co- 
ligny.  Albert  Gallatin  was  left  an  orphan  in  his  infancy, 
and  was  educated  nnder  the  care  of  a  distinguished  lady, 
a  friend  and  relation  of  his  mother.  He  graduated  in  1779 
at  the  University  of  Geneva,  and  being  deeply  imbued 
with  the  bold  and  litwral  spirit  of  the  times,  be  declined 
offers  of  honorable  and  advantageous  employment  under 
one  of  the  sovereigns  of  Germany,  and  in  opposition  to 
the  wishes  of  his  family  emigrated  to  the  U.  S.  He  landed 
at  Boston  July  14,  1780,  and  soon  after  his  arrival  pro- 
ceeded to  Main*,  where  he  served  as  a  volunteer  nnder 
Col.  Allen,  made  advances  to  the  government  for  the  sup- 
port of  the  American  troops,  and  in  Nov.,  1780,  was  placed 
in  oommand  of  a  small  fort  at  Passamaquoddy,  defended 
by  a  body  of  militia,  volunteers,  and  Indians.  In  1783  he 
was  professor  of  the  French  language  at  Harvard  Uni- 
versity, and  the  following  year,  having  received  his  patri- 
mony from  Enrope,  he  purchased  large  tracts  of  land  in 
Western  Virginia,  with  a  view  of  forming  an  extensive 
settlement;  he  was,  however,  prevented  by  the  Indians; 
in  1786  purchased  a  farm  on  the  banks  of  the  Mononga- 
hela,  in  Fayette  co..  Pa. ;  in  1789  was  elected  a  member  of 
the  oonvention  to  amend  the  constitntion  of  Pennsylvania, 
and  united  himself  with  the  Republican  party ;  in  1790 
was  elected  to  the  hoof*  of  representatives  of  Pennsylvania, 
and  continued  to  be  re-elected  till  he  took  his  seat  in  Con- 
gress ;  in  1793  was  elected  a  Senator  of  the  U.  S.,  but  his 
eligibility  was  contested  on  the  ground  of  his  not  having 
been  a  snffioiant  length  of  time  a  citizen,  and  be  lost  bis  seat 
by  a  strict  party  vote.  It  was  on  this  occasion  that  the 
doors  of  the  Senate  were,  for  the  first  time,  thrown  open  to 
tbe  pablic.  The  same  year  married  in  New  York  City  a 
daagbter  of  Com.  James  Nicholson.  There  was  one  ser- 
vice rendered  by  Mr.  Gallatin  at  this  time  which  he  al- 
ways looked  npon  as  most  important  in  its  coneequenoes 
and  most  honorable  to  himself — the  head  be  personally 
made  against  what  is  commonly  called  "  Tbe  Whisky  In- 
snrreeUon."  In  1794,  Mr.  Gallatin  returned  to  Fayette  co. 
In  Oct.,  1794,  was  again  elected,  by  the  ooncurring  votes 
of  aUpartif,  to  the  legislature,  and  on  the  same  day  was 
elected  member  of  Congress  for  the  a4)acent  district  of 
Washington  and  Allegheny  oonnties,  in  wbioh  he  did  not 
reside.  In  Deo.,  1795,  be  took  his  seat  in  Congress,  and 
continued  there  during  three  terms,  and  had  been  le-elected 
for  a  fourth  tern  when,  on  the  aooession  of  Mr.  JefTcnon 
to  tbe  Presidency  in  1801,  he  was  appointed  secretary  of 
tbe  treasury.  Although  Mr.  Gallatin  spoke  on  every  im- 
portant subjeet  of  del»te  that  arose,  he  paid  particular  at- 
tention to  the  flnaooial  concerns  of  the  country.  It  was 
on  his  motion  that  the  committee  of  ways  and  means  was 
flrst  organised ;  and  he  explained  his  views  in  A  Sktiek  of 
/'tnanoM,  published  in  1706,  and  in  Virm  of  Ptibtie  Debt, 
etc.,  publisbed  in  1800.  The  Congressional  career  of  Mr. 
Gallatin  was  one  of  a  splendor  rarely  surpassed. 

In  1800,  Mr.  Madison  offered  him  the  state  department, 
bat  he  declined  it,  and  remained  at  the  bead  of  tbe  treasury 
department  until  1813,  a  period  of  twelve  years.  While  at 
the  head  of  the  treasury  he  exercised  a  great  influence  with 
the  other  departments  and  in  the  general  administration 
of  the  government,  espeoially  in  regard  to  its  avowed 
policy  of  retrenchment  and  financial  reform.  On  the  offer 
of  the  Russian  mediation  in  1813,  Mr.  Gallatin  prooeeded 
to  St.  Petersburg  as  envoy  extraordinary  of  the  U.  8.,  with- 
out, however,  resigning  the  office  of  secretary  of  the  treas- 
ury, it  being  his  intention  to  resume  the  duties  of  that  ar- 
duous and  difficult  office  if  he  was  not  sncoessful  in  nego- 
tiating an  honorable  peaee.  Previous  to  his  departure  he 
drew  up  a  number  of  Dills  that  were  necessary  to  carrying 
into  effect  the  system  of  taxation  that  he  had  recommended 
to  Congress  in  his  annual  report  and  in  a  letter  addressed 
by  him  in  reply  to  one  from  the  committee  of  ways  and 
means;  these  bills  were  reported  by  tbe  committee  on  Jan. 
26,  1812,  and  were  finally  passed  by  Congress  at  their  spe- 
cial session  held  on  May  24, 1813,  in  the  form  in  which 
they  bad  been  reoommended  by  Mr.  Gallatin  and  reported 
by  tbe  oommlttea.  Great  Britain  having  refused  the  medi- 
ation of  Russia,  she  agreed  to  treat  diieetly  with  the  U.  S. 
Oottenburg  was  flrst  selected  for  carrying  on  the  negoti- 
ations, but  Mr.  Gallatin  having  arranged  with  Lord  Castle- 
reagh  that  they  should  be  transferred  to  Ghent,  he  pro- 
oeeded there  in  1814,  and  in  conjunction  with  his  distin- 
guished associates  negotiated  and  signed  the  treaty  of 
peace.  In  1815  he  went  to  London,  where,  with  Mesin. 
Adams  and  Clay,  he  negotiated  and  signed  a  commercial 
oonvention  between  the  two  countries.  In  1816,  Mr.  Madi- 
son was  desiroBS  that  be  sboold  resume  the  pUce  of  secre- 
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tery  of  tb«  treuary,  but  ha  deoHned,  and  west  oat  to 
France  at  minister  of  the  U.  S.,  where  he  remained  until 
1823.  He  was  tviee  deputed  on  extraordinary  miations — 
in  1817  to  the  Netherlands,  and  in  1818  to  England.  He 
would  not  aoceptof  a  seat  in  the  oabinet  at  Washington  on 
bis  return  in  1823.  In  1824,  whan  nominated  for  Vice- 
President  of  the  U.  B.  by  the  Republican  members  of  Con- 
rreaa,  he  declined  the  nomination.  He  also  declined  the 
Panama  mission  tendered  to  him  by  President  Adams.  He 
received  the  thanks  of  the  government  of  the  new  republic 
of  Orcoce  for  his  efforts  in  their  behalf.  In  1826  he  was 
appointed  envoy  extraordinary  to  England,  returned  to  the 
11.  S.  in  Dec,  1827,  and  resided  in  the  city  of  New  York; 
and,  with  the  exception  of  the  preparation  of  the  argument 
to  be  laid  before  the  king  of  the  Netherlands  on  behalf  of 
the  U.  S.  in  reference  to  the  north-eastern  boundary,  which 
occupied  him  for  the  first  two  years,  he  held  no  public 
office.  In  1830  he  was  chosen  president  of  the  council  of 
the  University  of  the  City  of  New  Tork.     An  early  diioi- 

ftle  of  the  school  of  Adam  Smith,  he  was  always  strongly 
0  favor  of  free  trade,  and  assisted  at  the  free-trade  con- 
vention held  at  Philadelphia  in  1S31.  The  preparation  of 
the  memorial  to  Congress  on  behalf  of  said  convention  was 
committed  to  him.  The  same  year  (1831)  he  became  presi- 
dent of  the  National  Bank,which  position  heresignedinl839, 
when  he  was  succeeded  by  his  eldest  son,  James  Oallatin. 
He  had  been  for  several  years,  and  was  at  the  time  of  his 
death  (Aug.  12, 1849),  president  of  the  New  York  Historical 
Sooiely,  and  also  president  of  the  American  Ethnological 
Society,  organized  under  his  auspices. 

Besides  his  numerous  writings  on  the  cnrrency  and  other 
subjects  connected  with  finance,  and  his  official  papers,  he 
published  some  elaborate  works  on  the  Indian  languages, 
etc.     In  1840  his  essay  on  the  north-eastern  boundary  ap- 

5 eared,  which,  together  with  his  essay  on  the  map  of  Mr. 
ay,  read  before  the  New  York  Historical  Society,  dis- 
played great  research.  In  1840  appeared  his  remarkable 
and  unanswerable  letters  on  the  Oregon  controversy.  His 
beautiful  essays  on  the  Mexican  war  are  still  firesh  in  the 
recollection  of  all.  They  were  addressed  to  the  interests  as 
well  as  the  moral  obligations  of  nations.  He  was  from 
principle  a  sincere  lover  of  peace ;  he  had  been  opposed  to 
the  war  of  1812,  which  had  been  forced  on  Mr.  Madison's 
administration;  and  the  last  years  of  his  political  life  in 
the  diplomatic  service  of  the  country  were  employed  in 
promoting  that  object.  His  last  intellectual  effort  was  a 
treatise  on  the  languages  and  civiliiation  of  the  Sonthem 
and  Western  tribes  of  Indians.  His  reputation  extended 
from  America  throughout  Europe.  He  left  the  impress  of 
his  great  mind  on  the  age  in  whioh  he  lived,  and  went  to 
the  grave  universally  honored.  His  career  was  alike  hon- 
orable to  the  country  of  bis  birth  and  to  that  of  his  adop- 
tion. (  Proceedingt  of  the  New  Turk  ffietorienl  Society ^  Oot., 
1840.)  Albbrt  H.  Gallatih. 

Gallatin  Citr,  a  v.  of  Gallatin  cc,  Mont    Pop.  S3. 

Gallatin,  Monnt,  a  mountain  some  10,000  feet  high, 
near  the  N.  W.  corner  of  Wyoming,  and  in  the  National 
Park.  Near  its  base  rise  the  Oallatin  River  and  the  E.  fork 
of  the  Madison. 

Gallatin  River,  one  of  the  head-streams  of  the  Mis- 
souri, rises  in  Montana,  near  the  National  Park.  Its  gen- 
eral course  is  northward  through  one  of  the  most  beautiful, 
healthful,  and  fertile  parts  of  Montana.     Length,  125  miles. 

Gallandet  (Edward  Miner),  Ph.  D.,  LL.D.,  a  son  of 
Dr.  T.  H.  Gallandet,  was  b.  in  Hartford,  Conn.,  Feb.  5, 1837; 
taught  in  the  Hartford  Asylum  in  18&6,  and  in  1857  look 
a  prominent  part  in  organising  the  Columbia  institution 
for  the  deaf  and  dumb.  In  1864  he  took  the  preliminary 
meaanres  for  founding  the  National  Deaf-Mute  College  at 
Washington,  of  which  he  became  president,  acting  also  as 

ftrofessor  of  moral  and  political  science.  Iq  1868  he  pnb- 
ished  a  report  of  bis  observations  in  the  deaf-mute  schools 
of  Europe.  He  is  also  author  of  other  reports  on  deaf- 
mnte  education. 

Gallandet  (Thomas),  D.  D.,  son  of  Dr.  T.  H.  Gallan- 
det, b.  at  Hartford,  Conn.,  June  3, 1822 ;  educated  at  Trinity 
College  of  that  oity,  and  graduated  in  1842  ;  was  1843-58 
a  professor  in  the  New  York  institution  for  deaf  mutes; 
took  orders  in  the  Protestant  Episcopal  Church  1860;  be- 
came rector  of  St.  Ann's  church,  New  York  City,  in  1862, 
and  instituted  in  it  regular  services  for  deaf  mutes  and  their 
friends;  general  manager  of  the  Church  Mission  to  deaf 
mutes  Oct.,  1872;  pastor  of  the  sisterhood  of  the  Good 
Shepherd  at  St.  Barnabas  House,  Apr.,  186S;  ofaaplain  of 
Uie  Midnight  Mission,  Nov.,  1871;  has  done  much  to  pro- 
mote the  instruction  of  deaf  mutes  elsewhere,  and  has  writ- 
ten largely  upon  the  subject. 

Gallandet  (Thoica!)  Hopcim),  LL.D.,  b.  in  Philadel- 
phia Dec.  10,  1787,  of  Huguenot  descent;  graduated  at 
Tale  in  1 805 ;  was  tntor  there  1808-10 ;  studied  181 1-14  at 


Andover  Theological  Seminaiy ;  studied  law  alio ;  visited 
Europe  1814-15  in  the  interest  of  the  Hartford  institution 
for  deaf  mutes,  which  he  started,  and  to  the  superintendency 
of  which  he  had  been  appointed;  returned  in  1816,  accom- 
panied by  Laurent  Clers;  was  in  charge  of  the  asylum  1817- 
30,  and  afterwards  remained  a  director ;  was  chaplain  of  the 
insane  retreat  at  Hartford  1838-51 ;  author  of  Sixteen  Die. 
coarin  (London,  1818),  Bible  Storiee  for  the  Young  (1338), 
The  CkildCe  Book  of  the  Soul,  Youlh'e  Book  of  Natural  neol- 
ogy (1852);  assisted  in  preparing  a  small  English  dic- 
tionary; edited  Antiali  of  the  Deaf  and  Dumb  (6  vols.), 
etc  D.  at  Hartford,  Conn.,  Sept.  0,  1851.  (Sec  his  life, 
by  H.  UuMPHRCr,  1858 ;  H.  Barxard,  Tribute  (o  Gallaudet; 
Dr.  Spraodk,  AnnaU  of  the  American  Pulpit.) 

Gal'lanher,  tp.  of  Clinton  ec.  Pa.     Pop.  262. 

Gall'Bladder,  a  pear-shaped  membranous  sac,  the 
reservoir  for  the  bile,  situated  in  a  fossa  on  the  inferior  sur- 
face of  the  right  lobe  of  the  liver.  It  is  about  four  inches 
long,  and  one  in  width  at  its  broadest  part,  and  in  its 
natural  undistended  condition  holds  about  an  ounce.  The 
gall-bladder  consists  of  throe  coats — an  external,  derived 
from  the  serous  membrane  whioh  lines  the  abdominal 
cavity ;  a  middle  coat,  composed  of  muscniar  and  fibrous 
tissue ;  and  an  internal  mucous  coat.  A  thick  viscid  mucus 
is  secreted  by  the  last-mentioned  coat  which  sometimes 

Slugs  up  the  common  bile-duet,  thus  giving  risetojaun- 
ice.  The  gall-bladder  receives  the  bile  secreted  by  the 
liver  through  the  hepatic  and  cystic  ducts.  It  discharges 
its  contents  through  the  common  bile-duct  into  the  upper 
portion  of  the  small  intestine.  Besides  being  greatly  ais- 
tended  with  bile  in  consequence  of  obstructed  ductus 
communis,  the  cavity  of  the  gall-bladder  may  be  almost 
entirely  obliterated  in  consequence  of  obstruction  in  the 
cystic  ducts.  It  also  frequently  contains  biliary  calculi. 
Many  plant-eating  mammals  and  some  birds  are  without  a 
gall-bladder;  and  there  are  a  few  mammals  which  have 
two.  Edward  J.  Bbrihkohav. 

Galle,  or  Fon'to  Gallo,  town  of  Ceylon,  on  the  south- 
em  coast  of  the  island,  is  fortified,  well  built,  and  has  a  good 
harbor.  Its  trade,  however,  is  insignificant,  compared  with 
the  fertility  of  the  surrounding  districts  and  the  commercial 
advantages  of  its  position.    P.,  with  surroundings,  27,873. 

Gal'le  (Johann  Gottfried),  Ph.  D.,  b.  at  Pabsthans, 
Germany,  June  9,  1812;  studied  at  Wittenberg  and  Berlin, 
and  became  astronomical  assistant  in  the  Berlin  Observa- 
tory, under  Encke ;  discovered  throe  comets  1839—40 ;  and 
in  1846,  following  the  directions  sent  him  by  Leverrier,  on 
the  evening  of  the  very  day  when  he  received  those  direc- 
tions ho  found  the  planet  Neptune.  In  1861  he  became 
JirofesBor  of  astronomy  at  Breslau ;  twice  received  tlic  Lo- 
ande  priio ;  author  of  numerous  papers  and  some  trea- 
tises on  climatology  and  astronomy. 

Galleaas,  a  sort  of  galley  formerly  built  in  Spain  and 
Italy.  There  were  enormous  towering  structures  at  either 
end.  As  many  as  300  galley-slaves  were  employed  in  row- 
ing one  of  these  vessels.  They  were  much  larger  than  the 
galleys,  and  (unlike  them)  had  guns  in  broadside. 

Galleon,  a  name  given  to  a  class  of  large  ships  for- 
merly built  in  Spain.  Some  galleons  were  used  in  war, 
and  bad  sometimes  four  gun-decks.  Others  were  employed 
as  treasure-ships  in  bringing  the  precious  metals  from 
America  to  Spain.  Tboy  were  large,  clumsy  structures, 
and  were  the  easy  prey  of  pirates  and  hostile  navies.  Their 
bulwarks  were  three  or  four  feet  thick. 

Gallery  [Fr.  galerie,  originally  a  boll  for  festivity],  in 
architecture,  may  designate  any  long,  narrow  passage. 
Latterly,  it  generally  designates  a  permanent  platform  or 
floor  elevated  above  a  part  of  the  general  floor  of  nn  apart- 
ment, and  running  along  one  or  more  sides  of  a  room. 
Galleries  may  be  let  into  the  wall  or  supported  on  pillars. 
There  may  be  two  or  more  galleries,  one  above  another. 
This  is  usually  the  case  in  theatres  and  opera-houses.  On 
shipboard  there  is  sometimes  a  gallery  extending  outward 
from  the  stem  and  quarters  of  a  ship.  In  fortification  a 
gallery  is  a  long  covered  passage,  either  through  earth- 
work or  masonry,  or  nnderground.  The  term  is  also  ap- 
plied to  a  hall  for  the  exhibition  of  works  of  art. 

Gal'ler  [Fr.  galtt,  gatire},  a  form  of  ship  which  is  the 
direct  offspring  of  the  navit  of  the  ancients.  The  Ph«B- 
nioinn,  Carthaginian,  Greek,  and  Roman  vessels,  if  of 
considerable  site,  were  galleys.  The  name  is  properly 
given  to  a  class  of  vessels  formerly  much  used  in  the  Medi- 
terranean, and  even  now  scaroely  obsolete.  They  were 
long,  narrow  ships,  which  were  propelled  partly  by  sails, 
but  chiefly  by  oars.  They  were  used  both  in  war  and  com- 
merce. The  oars  were  in  one  or  more  banks  or  tiers,  and 
were  often  worked  by  conTicta  (as  in  Fianee  and  other 
countries)  or  by  slave*.  The  swift  pirsitioal  galleys  of 
Barbary  were  rowed  by  Christian  slaves.    In  inoh  eases 
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the  nwen  wen  ehiined  to  tbeir  omts.   Berenl  rarietiea  of 
open  booto  are  known  u  gBllojv. 

OlLLBY,  in  printing,  is  the  tnj  of  wood  or  metal  in 
which  the  eompoaitor  depoaitg  the  types  from  the  oompos- 
ing-stiolc  as  often  as  the  latter  is  filled. 

Galli*)  commonly  anglicized  as  Gaal,  the  name  giren 
by  the  Romans  to  the  regions  inhabited  by  Celts  in  Italy 
and  what  is  now  France.  Celtic  Italy  was  called  Cisalpine 
Oaal,  and  that  part  N.  of  the  Po  was  culled  Transpadane 
Saul ;  while  what  is  now  France  was  Transalpine  6anl, 
Gallia  Ulterior ;  also  Gallia  Comata,  or  "  long-haired  Gaol," 
from  the  length  of  the  people's  hair.  Qallia  Braccata, 
"breeched  Gaul"  (from  tne  ose  of  breeches  as  clothing), 
was  also  called  Gallia  Narbonensii,  and  was  a  strip  along 
the  Mediterranean  coast  of  France. 

CiSALPiHE  Oacl,  in  a  general  way,  may  be  defined  as 
having  had  the  Rubicon  as  its  south-eastern  and  the  Trebia 
as  its  south-western  landmark.  Traces  of  a  Celtic  language 
exist  in  the  names  of  places  still  farther  6.,  and  Celts  must 
early  haTC  had  a  strong  foothold  in  Italy ;  and  the  native 
Celtic  population  was  often  reinforced  by  immigrant  tribes 
from  Transalpine  Ganl,  but  the  population  certainly  con- 
tained a  larger  Italian  or  non-Celtic  element  as  fur  back 
as  history  goes.  The  Roman  power  gradually  trenched 
upon  Cisalpine  Gaul,  and  it  finally  received  a  special  form 
of  government  under  the  Romans. 

Tbarsalpihs  Gaol,  the  Gallia  of  Cnsar,  was  divided 
in  his  time  into  Aquitania,  which  lay  S.  W,  of  the  Garonne, 
whose  people  were  probably  of  Basque  race ;  Gallia  Proper, 
or  the  region  of  the  Celtce  or  Galli,  extending  from  the 
Oaronne  to  the  Ba&ne  and  Marne;  and  Gallia  Belgica, 
bounded  E.  by  the  Rhine.  But  there  were  certainly  Ger- 
manic tribes  on  the  left  of  the  Rhine,  as  well  as  many  Celts 
in  the  heart  of  Germany  at  this  time.  It  has  been  con- 
ceived that  the  Belgte  were  Gauls  (Celts)  of  the  Cymrie 
branch,  but  the  point  has  never  been  established ;  and  it 
is  certain  that  a  large  Germanic  element  existed  there. 
JaliuB  CKsar  and  his  successors  adopted,  with  a  large  de- 
gree of  sncoess,  the  policy  of  Romanizing  Gaul,  and  in  later 
times,  chiefly  under  Prankish  influence,  it  became  to  some 
extent  Germanised,  and  most  of  its  distinctively  Celtic 
traits  disappeared.     (See  Obltb.) 

Gallia;  county  of  Ohio,  separated  from  West  Virginia 
by  the  Ohio  River,  its  eastern  boundary.  Area,  420  square 
miles.  Its  surface  is  hilly,  but  it  is  fertile,  producing  cattle, 
grain,  and  wool  abundantly.  Coal  and  iron  ore  are  found. 
Cap.  QallipoUs.     Pop.  25,545. 

Gal'liard  [Fr.  Oaillard;  It.  Romanetca],  a  gaj  and 
lively  dance  of  a  kind  now  aifashionable  or  obsolete  or 
nearly  so,  except  among  European  peasants.  Also  the  mnsio 
for  such  a  dance,  which  was  smooth  and  melodious  and  in 
very  quick  time. 

Gallia'te,  town  in  the  province  of  Novara,  Italy, 
and  near  the  city  of  Novara,  possessing  silk  and  cotton 
mannfaotories.  The  vicinity  is  considered  very  salubri- 
oos,  and  is  much  frequented  in  the  summer  for  hunting 
and  fishing,  aa  well  as  for  health.     Pop.  7018. 

Gal'Iio  Ac'id  (CtHsOs-HjCtHsOs),  discovered  by 
Scheele,  occurs  in  most  astringent  parte  of  plants,  associated 
with  tannic  aoid,  as  gall-nuts,  sumach,  divi-divi,  green  and 
black  tea,  sandal-wood,  walnuts,  eto.  It  may  be  extracted 
frem  infusions  containing  at  the  same  time  tannic  aeid  by 
first  precipitating  that  acid  by  gelatine,  evaporating  the 
filtrate  to  dryness,  extracting  with  alcohol,  and  dissolving 
the  gallio  acid  from  the  residue,  obtained  on  evaporating 
the  aloohol,  in  boiling  water,  which  on  oooiing  deposits 
crystals  of  gallic  aeid.  It  is  parifled  by  recrystallisation 
and  treatment  with  animal  charcoal.  Gallio  acid  is  usually 
obtained  by  the  fermentation  of  gall-nuts.  The  powdered 
gall-nuts  are  exposed  to  the  air  for  a  month  or  six  weeks 
in  a  moist  state,  at  a  temperature  of  20°  to  25°  C.  (68°  to 
77°  F.).  Theferment  appears  to  be  the  Ptmcillium  glaurum 
and  the  Aipergilliu  niger.  The  mass  becomes  covered  with 
these  plants  (mould),  and  the  surface  is  frequently  cleansed 
hy  removing  this  mould.  When  the  fermentation  is  com- 
pleted, the  moist  mass  is  pressed,  and  the  residue  is  boiled 
with  water  to  extract  the  gallic  acid,  which  deposits  in 
cryst^s  as  the  solution  cools.  By  redissolving  in  S  parts 
of  boiling  water,  and  treating  the  solution  with  animal 
ehareoal,  the  soloring-matters  are  removed.  By  this  fer- 
mentation the  tannic  acid  of  the  nut-galls,  which  is  a  glu- 
coside  (see  Glvoosidics),  assimilates  the  elements  of  water 
sad  yields  gallic  acid  and  glucose: 

Tuaiaaflld.  Gallio  Mid.        OlaooM. 

CsiHbOii  -I-  4H|0  =>  SCyHsOi  +  CsHuOg. 
By  the  action  of  aaids  or  alkalies  the  tannic  acid  is  decom- 
posed in  the  same  manner.  Tannic  acid  is  rapidly  con- 
verted into  gallic  aeid  by  boiling  in  dilute  sulphuric  acid. 
The  gallio  aoid  crystallises  in  k)ng  silky  needles  or  in  tri- 
dinio  prisms,  which  are  inodorous  and  have  an  astringent 


taste.  They  dissolve  in  100  parts  of  cold  and  in  3  parts  of 
boiling  water.  The  solution  reddens  litmus.  They  are  very 
soloble  in  aloohol,  less  so  in  ether,  and  soluble  in  glycerine 
to  the  extent  of  40  grains  in  a  fluid  ounce.  Heated  to  210° 
C.  (410°  F.),  gallio  acid  is  converted  into  pyrogallic  aoid 
and  carbon  dioxide : 

SalHiiMld.        PjmnUioMliL 

CiHsOt^  CsUtOs  +  00s. 
If  exposed  to  the  air,  the  aqueous  solution  of  galiie  acid, 
especially  if  alkalies  are  present,  disengages  earbon  dioxide 
and  deposits  a  black  substance.  Boiled  with  potassa,  it  is 
changed  to  black  tenno-melanic  aoid.  Warmed  with  con- 
centrated sulphuric  aeid,  it  is  changed  to  rufigallio  acid. 
Gallic  aeid  reduces  gold  and  silver  salts  to  the  metallie 
state.  It  does  not  preeipitate  gelatine,  which  distinguishes 
it  from  tannic  aeid.  With  ferric  salts  (sesqni-srite)  it  pro- 
duces a  deep  bluish-black  color.  Gallic  acid  expels  car- 
bonic aoid  from  its  salts,  and  being  tribasio  it  forms  three 
classes  of  salte,  according  as  one,  two,  or  three  atoms  of 
hydrogen  are  replaoed  by -metallic  radicals.  There  are 
also  basic  and  acid  salts.  HIaswets  (J.  pr.  Chem.  ci.  113) 
claims  that  this  aoid  is  qnadribasio.  Gallic  acid  is  em- 
ployed in  photography,  bat  is  not  as  oseful  as  pyrogallio 
acid  as  a  developer.     It  is  the  agent  most  frequently  em- 

Sloyed  to  reduce  silver  in  hair-dyes.  The  most  efTeetive 
yes  consist  of  two  fluids,  to  bo  applied  saceessively — fint, 
an  ammoniaoal  solution  of  nitrate  of  silver;  seoond,  an 
alcoholic  solution  of  gallic  aeid.  In  medicine,  gallic  acid 
is  used  as  an  astringent,  especially  for  internal  use,  as  tan- 
nic aoid,  though  more  powerful,  is  rendered  insoluble  by 
gelatine.  It  is  used  to  check  hmmorrhages  from  the  chest 
and  uterus )  is  used  in  pyrosis  and  for  night-sweats  of 
phUiisis.    For  external  use  it  is  inferior  to  tsuinic  acid. 

C.  F.  Chakolbb. 
Gallicanianit  the  name  generally  applied  to  a  move- 
ment within  the  Roman  Catholic  Church  in  France  which 
wishes  to  vindicate  the  national  position  of  the  Frenoh 
Church  against  the  encroachments  of  the  papal  court.  The 
question  is  one  of  constitution  and  administration  only, 
not  of  doctrines  and  dogmas;  and  the  liberty  which  is  de- 
sired is  not  a  schism  or  the  establishment  of  an  independ- 
ent GalUcan  Cbarob,  but  simply  a  limitation  of  the  papal 
authority  in  favor  of  the  episcopal.  From  the  very  begin- 
ning the  Galilean  Chureb  occupied  a  more  independent 
position  with  respect  to  the  pope  than,  for  instance,  the 
Ghureh  of  Italy,  and  in  the  thirteenth  century  this  inde- 
pendenoe  became  more  distinctly  defined.  The  Pragmatic 
Sanction  of  Louis  IX.  (1269)  forbade  the  pope  to  levy 
money  from  the  French  clergy  without  the  consent  of  the 
king,  and  placed  the  clergy  under  the  anthority  of  the  royal 
conrts  in  all  civil  oases.  Certain  decrees  of  the  Councils 
of  Constenoe  (1414-18)  and  BUe  (1431-49)  were  condemned 
in  Rome,  but  adopted  In  France  by  the  assembly  of  the 
estates  at  Bourges  (1438) ;  and  by  the  Pragmatic  Sanction 
of  Charles  VII.  these  decrees,  which  placed  the  general 
council  above  the  pope,  forbade  the  pope  to  lay  a  tax  on 
the  appointment  of  bisnops  and  prelates,  and  abolished  the 
annates,  were  incorporated  in  the  oonstitution  of  the  Oal- 
lioan  Church.  Nor  was  this  Pragmatic  Sanction  a  dead 
letter.  In  1455  the  bishop  of  Nantes  appealed  from  a 
royal  ordinance  to  the  papal  court,  but  the  Parliament  of 
Paris  interfered,  and  declared  that  the  bishop  had  violated 
the  privileges  of  the  Church  and  the  laws  of  the  nation. 
It  was  abolished,  however,  in  1510,  by  a  concordat  between 
Francis  I.  and  Leo  X. ;  Francis  hoped  to  be  invested  with 
the  fief  of  Naples,  and  his  cbanoellor  to  be  made  a  cardinal. 
But  the  Parliament  and  the  university  protested,  and  the 
decrees  of  the  Council  of  Trent  (1545-63),  which  defined 
the  episcopal  authority  as  derived  from  the  pope,  and  not 
from  Christ,  were  not  adopted  in  France.  The  Frenoh 
people  still  clung  to  the  Pragmatic  Sanction  of  Bourges, 
and  considered  it  as  the  constitution  of  the  French  Chnroh, 
though  it  had  been  formally  abolished.  During  the  gov- 
ernment of  Richelieu  and  Haoarin  the  Church  of  France 
was  drawn  closer  to  Rome,  but  early  in  the  reign  of  Louis 
XIV.  its  independence  was  once  more  asserted.  The  king 
bad  made  the  appointmente  to  all  the  subordinate  ecclesi- 
astical offices  in  a  diocese  during  a  vacancy  occurring  in 
the  episcopacy.  The  pope  disputed  this  right,  and  now 
followed  the  "  Declaration  of  the  Clergy  of  France,"  drawn 
up  by  Bossnet,  and  sent  to  the  pope  in  1682.  It  maintained 
that  in  temporal  matters  the  pope  had  no  authority  over 
the  king,  and  that  even  in  spiritual  matters  his  judgment 
was  not  "  irraformable ;"  his  directions  must  agree  with 
the  decrees  of  the  general  councils  and  with  such  rules  and 
customs  as  are  generally  adopted  by  the  Gallioan  Church. 
In  Rome  the  "Declaration"  was  publicly  burnt,  and 
Louis  XIV.  made  some  explanations  and  formal  conces- 
sions, but  in  reality  the  position  taken  by  the  "  Declara- 
tion "  was  maintained. 
During  the  Revolution  the  oonstitution  of  the  Frenoh 
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(or,  M  its  Lktin  nune  ia,  the  Qallioan)  Cbonh  wm  entiraly 
broken  op.  The  estates  and  revenaes  of  the  olergy  were 
seised  and  confiscated,  the  schools  and  seminaries  for  tiieir 
education  destroyed,  and  the  Charoh  itself  abolished.  Most 
of  the  bishops  fled  and  lired  in  exile.  But  in  1801,  Napo- 
leon opened  negotiations  with  the  pope  concerning  the  re- 
establfahment  of  the  Roman  Catholic  Charch  in  France,  and 
in  1810  the  Declaration  of  1682  was  promulgated  as  the 
fundamental  law  of  the  re-established  Church.  The  pope 
refused  to  consecrate  the  bishops  whom  the  emperor  had 
appointed,  but  Napoleon  took  the  pope  prisoner  and  eom- 
pefled  him  by  the  concordat  of  Fontainebleaa  (1813)  to 
submit.  As  soon,  however,  as  the  pope  reached  Rome  b« 
declared  the  concordat  null  and  void,  and  when  the  Bour- 
bons returned  to  the  French  tlirone,  and  with  them  the 
exiled  bishops,  a  new  concordat  was  concluded  (in  1817) 
by  wtiich  the  liberties  of  the  Qallioan  Church  were  consid- 
erably restricted.  The  aotirity  which  the  Jesuits  began 
to  develop,  and  the  fanatical  reaction  which  lieeame  more 
and  more  apparent  in  literatare,  especially  through  the 
writings  of  Joseph  de  Maistre,  made  the  French  people  at 
last  uneasy,  and  in  1824  and  1826  it  was  necessary  for  all 
bishops  and  teachers  to  declare  publicly  that  they  adhered 
firmly  to  the  Declaration  of  1682.  But  of  late  the  question 
of  Qallicaniim,  of  the  relation  twtween  the  Qallican  Church 
and  the  pope,  has  lost  some  of  its  interest,  and  has  been 
merged  into  that  of  liberalism  and  ultramontanism — a 
question  not  of  constitution  and  administration  only,  but 
also  of  doctrines  and  dogmas.  The  Vatican  Conneil  of  1870 
gave  the  death-blow  to  Oallicanism  and  liberal  Catholicism. 
Bishop  Dnpanloup  of  Orleans  was  the  last  distinguished 
Oallican ;  he  first  voted  against  papal  infallibility,  bat 
afterwards  submitted  to  the  OounciL    Clemehs  Pbtbbsch. 

Gallie'nns  (Pitblics  LiaHinsVALBftiAKns  EoNATiDg), 
son  and  successor  of  Valerian,  was  raised  to  the  purple  by 
hta  father  in  253,  and  in  260  became  sole  emperor.  His 
reign  was  greatly. disturbed  by  the  invasions  of  Germans, 
Franks,  Ooths,  Sarmatians,  Persians,  and  others,  a  dire 
pestilence  decimated  the  people,  and  the  so-called  thirty 
tyrants  created  anarchy  throughout  the  empire.  Qallienns 
seems  to  have  been  a  weak  and  sensual  though  personally 
brave  man.  He  was  killed  by  his  own  soldiers  at  the  siege 
of  Milan,  268  A.  D. 

Gallinaceons  Birds.    See  Rasokks. 

GalNInsects  are  nsually  defined  as  those  which  de- 
posit their  eggs  in  the  tissues  of  plants,  and  as  being  con- 
fined to  two  of  the  seven  Orders  of  true  insects.  They  may 
b*  more  correctly  defined  as  insects  which  live  within  ab- 
normal growths  or  excrescences  produced  on  difiisrent  parts 
of  plants,  either  by  the  action  of  the  indweller  or  by  that 
of  Its  parent;  the  animal  in  the  one  case  being  the  arofai- 
teot  of  its  own  dwelling ;  in  the  other,  bom  within  its  al- 
ready constructed  abode.  These  swellings  exhaust  more 
or  less  the  parts  of  the  plant  on  which  they  occur,  and  are 
sometimes  so  numeraus  as  to  destroy  the  entire  plant. 
Many  diflereot  families  of  insects  are  represented  by  g«U- 
prodaoer^  and  they  occur  in  all  the  Orders  except  the  two 
lowest — vis.  the  Straight-wing  insects  (Orthoptera)  and  the 
Nerve-wing  insects  (Neuroptera).  Yet  the  gall-making 
habit  is  by  no  means  common  to  all  the  other  genera  of  the 
family,  nor  even  to  all  the  other  species  of  the  genus  where 
it  occurs ;  for  the  very  same  genua  which  contains  species 
which  make  galls  often — and,  indeed,  quite  generally— con- 
tains other  species  tliat  possess  no  such  faculty.  Oall-in- 
seets  are  preyed  upon  by  a  number  of  parasitic  species 
which  manage  to  reach  them  in  their  hidden  recesses ;  and 
their  galls  are  appropriated  by  a  number  of  guest-insects 
or  Inquilines.  These  do  not  properly  come  within  the 
present  scope ;  and  those  persons  who  wish  to  learn  more 
about  tbem  will  do  well  to  consult  the  writings  of  Osten 
Sacken,  Walsh,  and  Bassett  in  the  Procetdingt  of  the 
Philadelphia  Entomological  Society.  The  clearest  idea  of 
the  different  gall-insects,  their  characteristics  and  habits, 
will  be  conveyed  by  briefly  considering  them  by  Orders, 
and  by  mentioning  a  few  species  in  each  family  which 
make  the  more  common  or  eonspiouous  galls. 

Order  Uymtnoptera,  or  Clear-aing  Flitt. — By  far  the 
greater  number  of  gall-inseets  belong  to  the  order  Hymen- 
optera,  or  Clear-wing  flies,  and  the  family  Cynipidee,  or 
gall-flies  proper,  is  essentially  a  gatl-inhabiting  one.  It 
comprises  two  divisions  or  sub-families,  the  Cynipidao 
Paenidea,  or  true  gall-makers;  and  the  Cynipidss  Inqni- 
linaa,  or  guest  gall-fliea,  which  last  do  not  construct  galls 
of  their  own,  but  sponge  upon  the  gall-substance  produced 
by  others.  We  hare  to  deal,  in  this  connection,  principally 
with  the  first  division.  The  typical  genus,  C^nipa,  nas  a 
curved  ovipositor,  which  is  more  or  less  hidden  within  a 
valve  in  repose.  Most  of  the  oak-galls  are  produced  by 
species  of  this  genus.  With  the  ovipositor  just  mentioned 
the  female  pierces  the  plant-tissues,  and  therein  consigns 


an  egg,  together  with  a  small  qnantlty  of  a  peoaliar  poiaon- 
oos  fluid.   Under  the  inflnenee  of  this  fluid  the  gall  rapidly 


Fly  belonging  to  the  genns  Oj/nipt,  the  principal  Mens  of  Hy- 
menoplerous,  gall-making  Insects.  Hairlines  Indicating  nat- 
ural ate. 
develops,  and  is  generally  fully  farmed  before  the  egg 
hatches.  The  egg  is  whitish  in  color  and  soft.  It  invari- 
ably swells  more  or  less  by  endusmosis  of  the  surronnding 
juices,  and  the  outer  pellicle  ia  so  delicate  that  no  ahell  is 
left  in  hatching;  but  the  larva,  or  young  gall-inaeet,  aeema 
rather  to  be  gradually  transformed  from  the  egg.  This 
larva  is  also  whitish,  very  soft,  and  has  an  inconspicuous 
head  and  no  logs.  The  body  is  more  or  less  cylindrical, 
tapering  to  both  ends,  but  more  especially  behind,  and  lies 
in  a  curved  position  within  the  cell.  As  the  larva  grows 
the  gall -substance  around  its  cell  hardens  into  a  cream  or 
buff  colored  shell,  which  frequently  separates  entirely  from 
its  surroundings.  This  may  perhaps  be  in  part  explained 
by  the  absorption  of  digested  matter,  as  no  ffeces  are  found 
in  the  cavity,  and  if  excreted  and  absorbed  they  would 
naturally  cause  increased  hardening,  and  lessen  the  influ- 
ence of  the  plant  immediately  around  the  cavity.  Most 
insects,  once  out  of  the  egg,  go  through  somewhat  sudden 
changes  or  transformations,  especially  from  the  larva  to 
the  pupa,  and  from  the  pupa  to  the  imago  or  perfect  state. 
But  the  ehitinons  integument  of  these  gall-flies  is  so  deli- 
cate that  the  larval  molts  are  not  traoeable  in  any  exnvisg 
left  within  the  cell ;  while  the  change  from  the  larva  to  the 
pupa,  and  from  this  to  the  perfect  state,  is  comparattTely 
slow,  and  pariakes  rather  of  the  character  of  continued  and 
uninterrupted  development.  The  fly,  once  perfected,  re- 
mains for  a  considerable  time  within  ita  cell,  but  finally 
eata  its  way  out  of  its  prison. 

One  of  the  most  interesting  biological  features  of  thes* 
gall-fliea  ia  the  fact  that  two  entirely  different  galls,  pro- 
duced- on  the  aame  tree  at  different  aeasona  of  the  year, 
may  be  made  by  insects  specifically  related.  Thns,  there 
is  a  large  woolly  gall,  the  deformation  of  a  bud,  which 
grows  on  onr  black  oaks  in  spring,  and  which  prodoees  in 
summer  a  common  gall-fly  (C.  q.  operator,  0.  B.)  which  is 
bisexual.  The  female  oviposits  between  the  acorn  and 
cnpule  of  the  previous  year's  setting,  and  the  result  is  a 
pip-like  gall  ( Q.  operatola,  Riley  MS.)  embedded  in  that 
position,  and  generally  about  half  exposed.  These  fail 
with  the  aecm  to  the  ground,  and  the  second  spring  sno- 
eeeding  give  forth  fiiea  which  are  all  females,  and  which 

5 reduce  the  woolly  galls  of  spring.  In  the  light  of  this 
imorphism  and  this  alternation  of  generations,  the  fact, 
long  recognised,  that  certain  galls  produce  nothing  but 
females,  becomes  explicable ;  and  there  oan  be  little  doubt 
that  all  species  known  only  in  the  female  aex  exiat  alao  in 
the  biaexual  form,  though  the  gall  producing  thia  laat  may 
present  an  entirely  different  appearance  to  that  producing 
the  former.  Cynipe  a.  epongrjica  0.  8.,  prodnces  the  w^- 
known  American  oak-apple,  a  large,  ronnd,  draii-eolored 
swelling,  filled  with  browniah  apongy  matter,  and  formed 
on  the  leavea  of  the  Black  oak  ( Q.  tineton'a).  Those  formed 
in  spring  produce  both  sexes,  while  those  formed  in  lata 
summer — toe  progeny,  no  doubt,  of  the  former — prodnoe 
only  females,  which  have  been  described  as  a  distinct 
species  ( C.  q.  aeicHlata,  0.  S.),  but  which  Walsh  proved  to 
be  specifically  related  to  the  former.  C^ipt  a.  memit 
0.  S.,  produces  the  Bastard  oak-apple,  which  is  found  on 
the  leaves  of  the  Red  oak  ( Q.  rubra),  and  differs  from  the 
preceding  in  being  smaller,  and  in  the  more  brittle  cen- 
tral chamber  being  connected  with  the  outer  rind  by  radiat- 
ing filaments.  Cgnipt  a.  prunut  Walsh,  produces  the  Oak 
plum-gall,  a  large  red-brown  growth  from  the  cnpule  of 
acoma  of  the  Black  and  Red  oaka.  It  ia  remarkable  for 
remaining  two,  or  even  three,  yeara  in  the  gall  before  is- 
suing. Oifnip*  q-  fifne  Fitch,  oaasas  a  namlwr  of  oora- 
presrcd,  fig-like  swellings  on  the  twigs  of  the  White  oak. 
Cynipe  q,  hiria  Bassett,  is  wingless,  and  forms  pea-like 
galls,  with  a  granulated  surface,  on  the  leavea  of  the  Chest- 
nut oak  ( Q.  i/HHOana).  An  undescribed  spociea  forms  a 
gall  extending  by  a  long  peduncle  fVom  the  margin  of  the 
leaf  of  the  Yellow  oak  ( Q.  coecinta).  Oynipe  q.  eobatorin 
Bdwards,  covers  the  leaves  of  the  different  white  oaks 
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with  minute,  leed-lika  gkllB,  innrted,  eaoh  In  a  pocket,  on 
the  under  dde.    When  mstare  the  galls  fall  to  the  ground, 


Buiud  Oak-apple  (formed  by  C^if  J.  inanit  O.  8.),  found  on 
the  Bed  oak,  aod  ahowioK  the  radiating  fibres  which  support 
the  central  chamber.    Color,  drab. 

and  there  keep  up  a  oonstant  jumping  or  bounding  more- 
ment  The  ground  oorered  with  these  animated  guls  pre- 
sents a  carians  speotaole,  and  few  persons  at  first  oompre- 
bend  that  the  motion  la  imparted  by  the  sudden  jerking 
of  the  lanra  within,  rer;  much  as  a  "  skipper  "  would  send 
a  rounded  body  bounding  if  confined  within  one  that 
seanely  admitted  of  the  maggot's  full  expansion.  Ciftn'p» 
guilm-tinelorim  (Oeoff.)  prodaoee  the  gall-nut  of  commerce 
on  QHorcuM  \%jfeeioria,  while  Oynipt  iiisana  West,  pro- 
duces on  the  tame  oak,  in  the  country  bordering  the  Bead 
Ssa,  the  "  mad  apples  "  which  Moore  desoribes  as 
"Dead  Sea  fruits  that  tnmpt  the  eye, 
But  turn  to  ashes  on  the  llpa." 
As  Of»ipt  proper  works  particularly  on  the  oak,  so  Bkodiitt 
works  on  Ine  Rose,  and  Ditutrt^ktu  on  the  Ralspberry  and 
Blackberry.  Rhoditet  roue  (Linn.),  common  to  Europe  and 
America,  forms  a  polythalamoua,  mossy  gall  on  the  twigs 
of  the  Rose,  known  as  the  bedeguar  of  the  roso.  Rkoditt* 
hicolor  Harr.,  makes  a 
cluster  of  pretty,  round, 
and  prickly  galls  on  the 
leaf-stalk  of  the  same 
plant ;  R.  rttdicum,  a  large 
brown,  irregular,  polytfaa- 
lamons  gall  on  the  roots; 
and  R.  ignota  O.  S.,  a  gall, 
resembling  somewhat  a 
beet-seed,  on  the  leaf-stalk 
of  the  same.  SiaatrophuM 
nebulottu  O.  8.,  makes  a 
large,  irregular,  red- 
brown,  polythalamoua 
swelling  on  blaokberry 
canes ;  and  D.  etuctiOe/or- 
mu  0.  S.,  forms  a  collec- 
tion of  one-celled  galls  of 
the  same  color,  and  more 
or  less  thickly  covered  with 
spinous  fibres,  on  the  same  Prickly  Rnsa-gall  (formed  by 
plant.  Anlumpkut,  Tri-  RhodUa  bicolar  K^n.\fToyi\Dg 
L.;-_  .-^  /).»/.'_.»  ~o„  o"  'n^  leaf-stalk  of  the  rose. 
iaJm,  and  Ihalui  are  gen-  colors,  green  and  rosy. 
era  of  limited  extent,  the 

first  containing  (so  far  as  yet  described)  but  one  species 
{Antutnpkiu  I.  fituin,  Walsh  and  Riley),  which  makes  a 
pea-like  gall  quite  common  on  the  stems  of  Lygodamia 
janeea,  growing  on  the  plains  of  Colorado  ;  the  second  also 
sontaining  one  species  {Tribalia  balatarum,  Walsh),  which 
forms  a  gall  on  the  tuber  of  the  potato ;  and  the  habits 
of  the  third  being  unknown. 

The  next  most  extensire  family  of  gall-making  inseets 
in  this  order  is  that  of  the  Saw-flies  (Tenthredinidae).  These 
files  are  generally  of  larger  sise  than  the  true  gall-flies,  and 
only  comparatively  few  of  the  species  of  a  few  genera  in 
the  family  (which  is  a  very  extensive  one)  possess  the  gall- 
making  habit.  The  females  are  characterized  by  having  a 
saw-like  ovipositor,  by  the  aid  of  which  they  insert  their 
eggs  in  the  tissues  of  plants,  mostly  of  the  willow  {Salix) 
family.  These  eggs  are  also  accompanied  with  a  peculiar 
poison,  whioh  causes  the  gall  to  fully  form,  in  most  cases, 
Wore  the  young  larva  hatches.  The  larvs — called  "  false 
caterpillars  " — are  at  onoe  distinguished  from  those  of  other 
gall-making  insects  by  the  large  head,  but  more  especially 
by  having  twenty  legs  (six  true  and  fourteen  false  or  pro- 
legs).  Ifemntut  Ktlicit-pomum  Walsh,  forms,  on  the  leaf 
of  the  Heart-leaved  willow,  the  Willow-apple  gall,  a  beau- 
tiful growth,  resembling  a  miniature  apple,  but  perfectly 
taateleas.     Enura  t.  ovum  Walsh,  forms  the  Willow-egg 


gall,  a  round  or  oval  swelling,  from  one-third  to  one-half 
inch  long,  growing  from  the  side  of  the  twig  of  the  same 


willow  Apple-gall  (formed  by  Nematua  talicis-pomum  Walsh), 
growing  on  the  leaves  of  the  Heart-leaved  Willow  {Salix  eor> 
data):  a,  a,  galls;  b,  larva  enlarged;  e,  gall  cut  open.  Colors, 
pale-gieen  and  rosy. 

species  of  willow.  Enura  •.  gemma  Walsh,  causes  a  curious 
and  premature  enlargement  of  the  bud  of  the  Humble  wil- 
low [Salix  humilit),  from  which  the  larva  issues  when  ma- 
ture and  enters  the 
ground.  i^Hura  •. 
noiftM  Walsh,  causes 
elongate  swellings  of 
the  stem  of  the  Long- 
leaved  wUlow(/S.  lotig- 
\foUa). 

■        T        J         f  ^f  \  There    Is    but  one 

-<     9     \  Other  Hymenopterous 

■'■  family— vii.  the  Chal- 

Saw-fly,  belonging  to  the  genus  Kama-  eidldie — whioh  ftir- 
jw,  the  halrwUnes  showing  natural  nishes  gall-inscots, 
*^  and  the  gall-making 

habit  in  it  is  very  exceptional,  being  confined  to  the  genus 
/sofoma,  while  the  other  genera  of  the  family  are  para- 
sitic, hotoma  kordei  (Harr.)  is  the  well-known  Joint- 
worm  whioh  does  so  much  damage  to  wheat,  rye,  and 
barley  by  produoing  woody  enlargements  of  the  stalk  Jnst 
above  the  first  or  second  knot. 

Order  Diptera,  or  Tuto-mng  Fliet.  —  The  gall-making 
insects  of  this  Order  belong  mainly  to  two  families — the 
Ceoidomyiidas  and  the  Trypetidie.  The  first  contains  by  far 
the  larger  number  of  gall-making  species,  popularly  known 
as  gall-gnats  or  gall-midges.  They  are  all  of  small  siie, 
and  generally  of  obscure  color,  mostly  black,  and  they  look 
not  unlike  small  mosquitoes.  Many  of  the  species  so  closely 
resemble  each  other  that  they  are  far  more  easily  distin- 
gnished  by  the  galls  they  produce  than  by  any  characters 
whioh  the  mature  flies  present.  The  female  has  a  telescopic 
ovipositor,  with  which  she  is  enabled  to  thrust  her  eggs 
into  the  soft  parts  of  plants,  such  as  the  bud  or  the  epider- 
mis of  the  tender  \eaL  The  egg  is  very  small,  soft,  elon- 
gate, and  usually 
deep  orange  or  red- 
dish. It  is  also  ac- 
companied by  some 
secretion  which  acts 
on  the  plant  and 
causes  the  gall  to 
form  before  the 
I     ^P  /    I  /^  tB       *V.  larva     hatches. 

These  larvie  are 
legless,  mostly  cyl- 
indrical, and  taper 
to  each  end,  out 
they  are  easily  dis- 

Flv  belonging  to  the  genus  OteidomvUi,  ...."T,    „,  ,|,„   ,.„. 

the  principal  genus  ot  Dipterous  galT-  •*"».  "^  '''«   »'"• 

making  Insects:  a,  female;  6,  male  an-  gall-Hics — 1st,     by 

tenna ;  hair-lines  showing  natural  size,  being    more    elon- 

Color, blackish.  gate   and    narrow; 

2d,  by  being  (with  a  few  exceptions,  in  which  they  are 

white)  of  an  orange  color,  varying  to  blood-red;   3d,  by 

having  a  very  small,  pointed,  and  retractile  head ;  4th, 

by  a  very  characteristic   homy,  usually  forked,  process 

called  the  "  breast-bone."    This  process  lies  under  toe  skin 

on  the  anterior  joints  of  the  body  near  the  head,  and  is 

either  Y-shaped, "  clove-shaped,"  or  oar-shaped.    In  either 
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caw,  tji*  tips  of  the  prongs — wfaioh  an  either  two  or  three 
is  number,  and  can  be  exoerted  upon  the  retraction  of  the 
head  and  anterior  joint — are  always  armed  with  sharp 
points,  whioh  no  doubt  serve  to  lacerate  the  walls  of  the 
gall,  and  thus  assist  the  insect  in  obtaining  its  food,  as 
well  as  in  making  a  passage-way  for  the  future  exit  of  the 
perfect  insect.  The  gall-gnat  larvn  either  ijuit  their  galls 
and  enter  the  ground  to  transform,  or  remain  in  them  and 
spin  a  very  delicate  cocoon,  lilie  goldbeaters'  skin,  for  the 
same  purpose.  In  either  case,  the  pupa,  which  usually  is 
furnished  with  a  pair  of  little  horns  on  the  head,  works  its 
way  to  the  surface,  in  order  that  the  perfect  gnat  may  es- 
cape ;  whereas  in  the  other  two  gall-making  families  we 
have  considered  the  flies  perfect  within  their  respective 
galls,  and  either  eat  their  own  way  out  or  pass  through  a 
passage-way  partly  prepared  by  the  larva.  Ceeidomgia 
talieit-ilrobiloidei  0.  a.,  forms  the  Pine- 
cone  wiliow-gnll,  a  deformation  not  un- 
like a  pine  cone,  and  quite  common  oo 
the  tips  of  the  twigs  of  the  Heart- 
leaved  willow.  C. :  branicoidet  Walsh, 
forms  the  Cabbage-sprout  willow-gall, 
a  series  of  deformations  not  unlike 
cabbage-sprouts,  along  the  leaves  of 
the  Long-leaved  willow  (Salic  lonifi- 
folia).  The  grapevine  applc-gall  (  Yitit 
pomum,  Walsh  and  Riley)  is  a  polytha- 
lamous  gall  found  on  the  Grapevine, 
and  made  by  a  yet  unknown  gall-gnat. 
In  external  appearance  this  gall  so  re- 
sembles a  hickory-nut  or  a  small  apple 
that  it  has  been  looked  upon  by  those 
not  versed  in  entomology  and  vegetable 
physiology  as  a  vegetable  monstrosity 
produced  by  hybridisation  with  those  Pine-cone  Willow- 
plants.  Yet  a  glance  at  its  internal  Jllij^'"'™**  J^7 
structure,   which   shows   a  number  of  "'"' 

elongate  cells,  eaoh  oooupied  by  au 
orange  larva,  at  once  reveals  its  nature. 
The  Grapevine  filbert-gall  (  Vitia  cary' 
loida,  Walsh  and  Riley)  is  also  formed 
by  a  yet  unknown  gall-gnat,  and  fre- 
quently presents  the  appearance  of  a 
bunch  of  filbert  or  hasal  nuts,  it  being  a  collection  of 
single  galls  springing  from  a  common  point,  and  each 
gall  being  one-celled.     The  grapevine  trumpet-gall  ( Fid's 


Cbcidomffia  Mali- 
cU-ttrobiiofides  O. 
S.),  growing  on 
tho  tips  of  twigs 
of  the  Hesrt- 
leaved  Willow  (&i- 
lixoordala).  Color, 
glaucous  green. 


beau- 
upper 


viticola,  0.  S.)  is  a  pointed,  trumpet-shaped  gall  of  a 
tiful  crimson  color,  growing  numerously  from  the 
surface  of  the  leaf  of  the  Grapevine.     Cecidomj/ia  nlida- 
ginit  (0.  S.)  produces  a  common  gall  in  the  shape  of  curled 
and  dwarfed  leaves  at  the  tips  of  the  Oolden-rod  (Soli- 


The  Dogwood  Tube-gall,  growing  on  the  leaf  of  the  Dogwood : 
6,  a  Mxtlon  of  one  of  the  tubes,  enlarged,  showing  the  Isrva 
at  the  bottom ;  c,  larva,  greatly  enlarged,  showing  "  breast- 
bone." 

da'jo).  The  Dogwood  tube-gall  (fomi'-tu&n,  Riley  MS.)  is 
a  blunt-cndod  and  tube-like  growth  quite  commonly  found 
on  tho  under  side  of  the  loaf  of  the  Dogwood  ( Cunut), 
and  formed  by  a  yet  undoscribed  gall-gnat.  Cecidomyn  q. 
piUula  (Walsh)  forms  pill-liko  galls  of  a  blood-brown  color, 
quite  common  on  the  leaves  of  the  black  group  of  oaks. 
Lanoptera  vilit  (0.  S.)  makes  tomato-like  swellings  on  the 
tender  parts  of  the  Grapevine. 

Tho  second  family  of  Diptcra  containing  goU-makers  is 


the  TrypetidsB,  but  few  of  the  species,  however,  having 
the  habiU  These  flies  have  sometning  of  the  form  and  sise 
of  the  common  house-fly,  but  are  much  more  brightly  col- 
ored, the  wings  being  transparent  and  marked  with  various- 
shaped  cloudings.  The  larva  is  white  and  maggot-like, 
and  contracts  when  full  grown  to  a  brownish,  coarctate 
pupa  within  the  gall.  The  fly  escapes  by  continued  fret- 
ting and  moisteniog  of  a  small  space  in  its  prison-wall,  the 
face  being  temporarily  very  much  swollen  into  a  sponge- 
like mass  for  this  purpose,  and  the  gall-substance  having 
generally  become  sufficiently  soft  by  exposure  to  the  weather 
to  permit  this  kind  of  exit.  The  female  has  a  boring 
ovipositor,  by  which  she  can  force  her  eggs  into  the  tips  of 
herbaceous  plants.  Tryptta  tolidaginit  (Fitch)  forms  the 
globular  pithy  swellings  so  commonly  seen  in  winter,  when 
the  leaves  have  dropped,  on  the  stem  of  Golden-rod  (Soli- 
dago).  T.  Diana  (0.  6.)  forms  somewhat  similar  galls 
(./4rli'iiii«ut  iiidurota,  Riley)  on  the  Bage-biish  {Arttmitia 
tridentata)  of  the  Western  plains. 

Order  ffemipterOf  or  Buyt. — The  American  gall-making 
insects  of  this  Order,  so  far  as  known,  belong  solely  to  the 
Homopterous  division,  or  Whole-wing  bugs,  and  are  eon- 
fined  to  two  families — vii.  the  Plant-Iioe  ( Aphida)  and  Flea- 
lice  (PsyllideD).  With  the  insects  of  all  the  Orders  so  far 
considered  (where  the  insects  undergo  complete  metamor- 
phosis— I.  e.  the  larva  difi°ers  entirely  from  the  imago  in 
appearance),  the  gall  is  produced  by  the  action  of  an  irrita- 
ting poisonous  secretion  inserted  into  the  plant-tissue  by  the 
parent.  With  those  now  under  consideration  (in  which  the 
larva  is  bom  much  more  nearly  in  the  image  of  the  pa- 
rent), the  gall  is  also  formed  under  the  influence  of  a  pois- 
onous irritation,  but  this  irritation  is  conveyed  by  the 
newly-hatched  insect,  principally  by  the  insertion  of  its 
proboscis,  very  much  as  the  common  bed-bug  causes  irrita- 
tion and  swelling  of  human  flesh  by  the  insertion  of  its 
beak.  In  the  Plant-lice  the  original  architect  of  the  gall 
breeds  and  dies  within  it,  but  her  numerous  young  either 
issue  as  soon  as  bom  and  fonnd  new  galls,  or  else  remain 
with  their  parent  till  full  grown,  when  they  also  issue  from 
their  gall  and  scatter.  In  either  ease,  the  gall — which  in 
most  instances  is  never  securely  closed — gapes  or  cracks 
open  to  allow  their  exit.  Pemphigtu  vagabiaidti*  Walsh, 
forms  a  large,  irregular  growth,  like  the  cockscomb  flower 
(Ctlvtia)  on  Cottonwood.  When  fonnd  in  early  summer, 
it  is  green  and  shiny,  and  contains  the  single  wingless  archi- 
tect. By  fall  it  becomes  dry  and  dark,  and  is  crowded  with 
winged  lioe,  whioh  are  all  females.  -  These  leave  the  gall, 
and  in  all  probability  lay  eggs  from  which  hatch  bisexual 
young,  the  females  of  which  form  the  spring  mother  gall- 
lice.     P.  populieaulii  Fitch,  makes  a  rose-tinted  swdling 
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PoplarHitem  Gsll  (made  by  PemfAi{pa  popullcaulU):  n,  incipient 

f:all  on  the  under  side  of  the  leaf;  o,  same  on  upper  siae;  c, 
ully-forined  gall,  showing  nlit  from  which  the  insects  escape; 
d,  e,  double  galls,  one  each  side  of  midrib ;  /,  wingless  female; 
t,  winged  female,  sbowing  pterogostic  characters  of  the  genus. 

at  the  juncture  of  the  leaf  and  leafstalk  of  the  same  tree. 
P.  ulmi-/uiui  (W.  and  R.)  makes  a  large  spindle-shaped 
gall  on  the  leaves  of  the  Red  elm.  Bgrtoerypta  rhoit  (Fitch) 
produces  the  Bumach  gall,  a  large,  hollow,  reddish  swelling 
on  the  leaf-stem  of  the  Smooth  and  Btaghom  sumachs,  and 
has  life-habits  similar  to  Pemphigut.  B.  tilmicola  (Fitch) 
makes  a  compressed  gall  like  a  cockscomb  on  the  upper  side 
of  the  leaves  of  the  White  elm.  Phylloxera  forms  galls, 
mostly  on  the  Hickory,  sixteen  distinct  galls  made  by  in- 
sects of  this  genus  on  Hickory  in  the  U.  8.  being  known  to 
the  writer.  P.  vaatntrir  Planchon,  the  notorious  Grapevine 
Phylloxera,  makes  wrinkled  pouch-like  galls  on  the  under 
side  of  tho  loaves  of  some  vines.  The  mother-louse  fills  her 
gall  with  eggs,  and  the  young  hatching  therefrom  escape 
and  found  new  galls,  and  become  parthenogenotic  mothers ; 
this  virginal  reproduction  continuing  for  several  genera- 


UigitizedbyVuQQQlC 


GALL-INSECra 


415 


tiona,  until,  with  the  fkll  of  the  leaf,  the  last  generation 
enepa  on  to  the  rooti.   The  Flea-lice  fonn  galls  of  various 


Inaect  belonging  to  the  genua  PifUa:  halr-Unee  natunl  sIxOl 

ihapes  and  sites  on  the  stems  and  leaves  of  Haokberry 
{Celti§).  In  life-habits  they  differ  from  all  the  other  gall- 
insects,  and  agree  with  their  nearest  relatives,  the  plant- 
Ueo,  onlj  in  being  the  arohiteot  of  their  own  galls.     The 


Backberrr  Mammi-tptll  (made  bj  AyBa  MtMb-momma):  a, 
leaf  with  galls,  natural  size ;  b,  section  of  gall  enlarKed,  snow- 
ing insect  witntn;  e,  pupa,  greatly  enlarged,  showlog  spines 
at  Up  of  body,  by  which  the  gall  Is  perforated  for  escape. 

'SS — glued  in  spring  to  tender  leaf  or  twig — soon  batches, 
and  under  the  irritation  caused  by  the  young  Ptylla,  the 
gall  soon  imbeds  it.  Within  this  gall  the  insect  dwells 
till  it  has  aoqnired  the  pupa  state,  which  is  generally  by  the 
time  the  leaves  begin  to  turn  and  drop.  Then,  by  means 
of  oertain  homy  spines  or  thorn*  at  the  end  of  its  body, 
this  pupa  works  its  way  ont  of  its  prison,  and  once  oat 
soon  gives  forth  the  perfect  fly.  The  galls  made  by  these  flea- 
lice  are  asn^y  quite  hard  and  woody,  and  generally  one- 
celled.  Host  of  them  are  yet  undescribed.  Ptylia  cettidit- 
grandit  (Riley  HS.)  makes  on  the  leafstalk  a  large  grayish- 
yellow  swelling,  which  is  an  exception  in  Iwing  polyUiala- 
mons.  The  few  cells  it  contains  are  more  or  less  filled  with 
a  white  floooalent  matter  secreted  by  the  insect. 

Order  OoUopUra,  or  Bectlet. — The  gall-making  insects 
of  this  Order  in  the  V.  S.  belong  to  two  families — ^vii.  the 
Curculioaidte,  or  Snout-beetles,  and  the  BuprestidsD,  or 
Buprestians.  In  each  family  the  habit  is  oonBned  to  aitn- 
gle  genus,  so  far  as  now  known  ; 
though,  If  we  consider  the  gall 
making  beetles  of  other  ooon- 
tries,  the  genera  might  be  mul- 
tiplied, especially  in  the  gall- 
making  Caraulionids  or  gall- 
weevils,  and  even  two  families 
(Sagridse  andLamiadse)  added. 

The  insecU  issue  through  a  pass-  BaHdtm  SaoHrU  L«  Conte, 
age-way  partly  prepared  before-  «  gall-weevil :  the  hair- 
hand  by  the  larva.  Baridiui  line  showing  natural  size. 
SMortnaLoC,  forms  the  Grape-  Color,  shiny  yellowish- 
vine  wound-gall,  a  simple  woody  b™'"- 
swelling  of  the  tender  cane  with  a  fissure  on  one  side.  The 
beetle  doubtless  inserts  her  egg  in  a  hole  first  made  with  her 
snout,  and  the  gall  is  due  perhaps  more  to  this  action  than  to 
that  of  the  larva  which  hatches  from  the  egg,  and  which  is 
a  whitish,  cylindrical,  wrinkled,  legless  grub,  with  a  brown 
head.  Among  the  Buprestians  Ajriliu  rafieoUu  (Fabr.) 
makes  the  Raspberry  gouty  gall,  a  woody  swelling  of  young 


raspberry  canes,  with  numerous  longitudinal  slits.  The 
beetle  is  one-foarth  inoh  long,  of  a  metallic  green  color, 
with  a  bright  coppery  thorax.  The 
larva  is  quite  elongate  and  thread- 
like, with  a  large  flattened  head,  and 
two  small  horns  at  the  end  of  the 
body.  Several  are  generally  found 
in  the  same  swelling,  and  it  is  pro- 
bably to  their  aetion  alone  that  the 
gall  is  due. 

Order  Lepidoplera,  or  Sraly-mng 
fntelf. — The  gall-making  habit  ob- 
tains in  but  low  of  the  insects  of 
this  Order,  and  these  arc  confined  to 
the  Heterocerous  division,  or  Moths, 
and  almost  entirely  to  a  few  genera 
in  the  family  Tineidee.  The  insects 
issue  from  the  gall  through  a  neatly 
contrived  doorway.  Oel^hia  gallx- 
golidaginif  Riley,  forms  elongate, 
hollow  swellings  on  the  stems  of  the 
Oolden-rod.  The  parent  moth  de- 
posits an  egg  on  the  stem  of  the 
young  plant,  and  the  young  larva 
eats  its  way  into  the  stem  through  a 
minute  hole  which  subsequently  closes 
up.  This  larva,  like  the  gall-mak- 
ing saw-fly  larvae,  has  legs,  but  is 
readily  distinguished  from  these  last 
by  its  smaller  head  and  by  having 
but  ten  instead  of  fourteen  pro-legs. 
When  mature,  it  lines  its  gall  with 
silk,  eats  a  passage-way  at  the  upper 
Grapevine  Woun4*all  f.°?'  "^  "tops  up  the  hole  with  a 
(formed  by  UnrWiu.  ''"'«  P'"g  »'  ''q"'*  •'•k.  "»  fi"«l 
Suotlru  Le  Conte),  that  the  moth  in  issuing  can  easily 
and  occurring  on  push  it  away  from  within,  though  it 
"'"'"""^S"'  ^'''"'  cannot  well  be  pushed  inward  from 
green  and  rosy.  without.    After  completing  this  door- 

way  the  larva  t«tire«  to  the  bottom  of  its  chamber,  oasts 
its  skin,  and  becomes  a  brown  chrysalis,  from  which,  in 
due  time,  the  moth  bursts.      WaUhia  amorphella  Clem., 


Solidago  Gall^noth  (GehclUa  jattcnoUdaginU),  with  wings  ex- 
panded, and  with  wings  folded. 


Solidago  Moth-gan  (formed  by  OfleeMa  mlUe-toHdaginU  Riley), 
on  the  stems  of  Golden-roa :  a,  a  section ;  b,  entire  gall ;  c,  o, 
the  door  through  which  the  Insect  escapes ;  e,  larva ;  d,  excre- 
ment, 

forms  a  somewhat  similar,  bnt  more  solid  and  woody  swell- 
ing on  the  stems  of  the  False  indigo  (Amorpka  fruHcota), 
Acarina,  or  OalUMilei. — These  minute  animals  are  not, 
itriotly  speaking,  tme  inieots,  bat  belong  to  the  class  of 
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GALLINULE-QALLITZnr. 


Araohnida  (Spidera,  eto.)|Whiob  are  distinguiihed  from  true 
inseoU  by  having,  among  other  characters,  eight  instead  of 
Biz  true  legs.  Yet,  as  some  systematists  include  them  under 
the  general  term  Ineeeta,  they  may  come  under  the  pop- 
ular designation  of  "  gall-insects."  The  more  perfect  galls 
produced  by  mites  are  pocket-shaped,  and  the  mites  vhich 
produce  them  belong  mostly  to  the  genus  Pkytoptua,  which 
contains  species  of  elongate  form  and  possessing  but  six 
legs,  in  which  respect  they  depart  from  the  normal  cha- 
racter of  their  class,  and  approach  more  nearly  the  true 
iiueots.    Kone  of  these  gall-inhabiting  mites  have  yet  been 


Mite-gall,  on  leaf  of  Wild  Cherry. 


described  in  America.  The  Plum-leaf  purse-gall  {Prvni 
crumena,  Walsh),  which  abounds  on  the  upper  side  of  the 
leaves  of  the  wild  plum,  is  made  by  an  undescribed  Phj/- 
toplut;  and  a  similar  but  larger  growth,  made  by  a  species 
of  the  same  genus,  is  oommoo  on  the  leaves  of  the  wild 
cherry.  C.  V.  Rilet. 

Gal'Iinnle  (Oallinula),  a  genus  of  wading  birds,  in- 
cluding the  moor-hen  of  Europe  {0.  chlororoput)  and  the 
Florida  gallinule  {0. galeala).  Besides  various  tropical  spe- 
cies. Porphyria  (of  which  the  best  known  species  is  P. 
martinictt  of  the  U.  8.  and  tropical  America — the  purple 
gallinule)  and  other  kindred  genera  contain  birds  called 
gallinules,  all  together  constituting  a  sub-family  (Qallinuli- 
nas)  of  the  family  Rallidffi  or  rails. 

Gal'liOi  proconsul  of  Achaia  (Acta  xriii.  12),  was  prob- 
ably Lucius  Junius  Annseanns  Qallio,  elder  brother  of 
Seneca  the  philosopher,  adopted  as  a  son  by  Janius  Qallio, 
a  celebrated  rhetorician  ;  but  some  suppose  that  the  last- 
mentioned  Gallic  was  the  proconsul.  Tne  younger  Gallio, 
according  to  Kusebius,  committed  suicide  in  65  A.  D.  Sev- 
eral ancient  writers  apeak  highly  of  hia  character. 

Galliot't  a  Dutch  brigantlne,  broad,  strong,  and  flat- 
bottomed,  and  having  a  gaff  mainsail.  The  name  was  once 
given  to  a  small  galley. 

Gallip'oli,  a  amall,  well-fortified  maritime  town  of 
Italy,  in  the  province  of  Lecce.  It  is  situated  on  a  high 
rook,  formerly  a  promontory,  but  now  entirely  surrounded 
by  the  waters  of  the  Ionian  Sea,  and  only  connected  with 
the  mainland  by  a  fine  bridge  of  twelve  arches.  The  port 
(or  rather  roaif),  accessible  only  on  the  E.  side,  is  com- 
manded by  a  strong  castle.  The  town  is  supplied  with 
good  water,  brought  from  the  inland  hills  by  an  aqueduct 
which  terminates  in  a  superb  fountain.  This  is  an  ante- 
Christian  work,  and  the  fountain  is  adorned  with  fine  busta 
and  baa-reliefs,  and  bears  many  Latin  inscriptions.  Dur- 
ing the  Middle  Ages,  Oallipoli  sustained  several  romantic 
sieges.  In  1429  the  Turkish  corsairs  surprised  the  town 
and  carried  many  of  its  inhabitants  into  slavery.  In  1809 
it  was  attacked  by  an  English  flotilla,  which  was  vigor- 
ously repulsed.  Oallipoli  is  at  present  a  thriving  commer- 
cial town,  exports  olive  oil  (which  is  stored  in  groat  tanks 
cut  in  the  solid  rock),  and  has  some  manufactories.  The 
ateam  line  from  Naples  to  Ancona  touches  regularly  here, 
and  but  for  the  insecurity  of  the  harbor  it  might  soon  be- 
come an  important  place.    It  is  a  bishop's  see.     Pop.  9951. 

Gallipoli  [Or.  KoAAivoAic],  city  of  European  Turkey, 
in  the  province  of  Roumili,  at  tho  N.  E.  end  of  the  Dar- 
danelles, and  about  110  miles  W.  S.  W.  of  Constantinople. 
It  is  miserably  built,  but  has  two  good  harbors,  large  manu- 
factures of  earthenware  and  morocco  leather,  and  carries 
on  arery  extensive  trade.  In  its  bazaars  meet  merchants 
of  all  nations,  all  tongues,  all  stylea  of  dreas,  and  during 
daytime  the  long  alleys,  stocked  with  all  kinds  of  costly 
produce,  present  an  extremely  lively  scene.  Oallipoli  was 
the  first  European  town  that  fell  into  the  hands  of  the  Turks 
in  1357,  nearly  a  century  before  the  fall  of  Constantinople. 
It  is  the  key  to  Constantinople  and  the  Black  Sea,  and  was 
occupied  by  the  allied  armiea  of  England  and  France  in 
1854.  It  haa  a  Greek  bishop.  Its  population,  which  in 
1810  was  15,000,  and  in  1815  was  80,000,  is  now  about 
20,000.  Revised  bt  R.  D.  Hitcbooce. 

Gal'lipolia',  city  and  tp.,  cap.  of  Oallia  oo.,  0.,  on  the 
Ohio  River,  about  equidistant  from  Pittsburg  and  Cincin- 
nati, with  which  cities  it  has  regular  packet-line  conneo- 
tioDS.   It  is  above  the  hieheat  water-mark,  and  ia  the  aouth- 


em  terminua  of  the  Oallipolia  HoArthnr  and  Columbus  k.  R. 
It  haa  a  national  and  private  bank,  2  large  woollen  mills, 
fumitore-faotories,  foundries,  planing-mills,  9  churches, 
an  academy,  a  high-school,  IS  other  public  schools,  and  3 
weekly  newspapers.     Pop.  of  city,  3711 ;  of  tp.  868. 

Wh.  Nash,  Ed.  "  GALLiroLia  Joursal." 

Gal'lipot,  a  glased  earthenware  jar,  such  as  is  used 
by  druggists  for  holding  cerates,  extracts,  salves,  and  other 
similar  preparations. 

GalliBOnniire,  de  la  (Auqdstiic  FfiLix  Elibabetr 
Barrin),  Couht,  b.  at  Anjon,  France,  1742;  served  under 
his  uncle,  the  governor-general  Do  la  Gallisonnidre  (see 
below), in  the  marine  service  in  Canada;  entered  the  army, 
serving  against  Hanover;  was  mode  mariehnl  de  camp 
1788,  and  grand-seneschal  of  the  sword  for  Anjou  1780,  by 
virtue  of  which  office  he  was  president  of  the  nobles  in  the 
states-general  in  that  year.  He  was  chosen  to  preside  over 
the  assembled  Three  Estates  at  the  beginning  of  the  Revo- 
lution, and  wa«  premier  deputy  of  the  noblct  in  the  Con- 
stituent Assembly.  Some  time  after  he  became  an  enn'grf 
and  fought  against  the  revolutionists,  but  in  1801  return- 
ed, and  was  in  public  life  under  Napoleon.  When  the 
Bourbons  returned  he  was  made  lieutenant-general,  but 
retired  from  public  life  in  1815.  D.  Mar.  2,  1828.  He 
wrote  much  upon  the  public  affairs  of  his  time. 

Gallisonnifere,  de  la  (RoLAwn  Michel  Barrin), 
Marquis,  b.  at  Rochefort,  France,  Nov.  11,  1893,  son  of  a 
distinguished  general  of  the  Knights  of  Malta;  entered  the 
French  nary  1710  ;  while  having  the  rank  of  acaptain  waa 
(1745—49)  governor-general  of  Canada,  where  he  displayed 
great  energy  in  naval  construction,  and  in  establishing  a 
line  of  forts  between  Canada  and  Louisiana.  The  Indiana 
at  first  despised  him  for  his  small  stature,  but  soon  learned 
to  love  him  and  respect  his  abilities.  His  administration 
was  marked  by  troubles  with  the  English  in  Nova  Scotia 
and  the  Ohio  Valley.  Gallisonniire  next  was  chief  of  the 
bureau  of  maps  and  charts,  with  the  rank  of  che/  d'ncadre. 
He  performed  much  excellent  scientific  work  in  this  position. 
In  175S  he  defeated  Byng  off  Minorca  (for  whicn  defeat 
Byng  was  afterwards  executed),  but  the  fatigue  and  ex- 
citement of  this  action  were  too  severe  for  Gallisonnidre'a 
health.  He  waa  obliged  to  give  up  the  command,  and  d. 
soon  after  at  Nemours,  Oct.  26,  1756.  He  waa  very  fond 
of  botanical  science ;  waa  deformed  and  of  feeble  hemlth, 
but  of  very  active  mind. 

Gallit'zin,  post-v.  and  tp.  of  Cambria  co..  Pa.,  on  the 
Pennsylvania  R.  R.,  12  miles  W.  of  Altoona.  It  haa  mines 
of  bituminous  coal.     Pop.  977. 

Gallitzin,  a  Russian  princely  house  whose  origin  ia 
Lithuanian,  the  prince  Oeoemin,  the  ancestor  of  the  Jugel- 
lon  princes,  being  also  ancestor  of  the  Gallitzins.  The 
name  comes  from  Golitxa  ("leather  gauntlet"),  a  surname 
of  Mikhail  Ivanovitch  Bulgak,  one  of  the  ancestors  of  the 
family,  distinguished  aa  the  wearer  of  gloves  of  this  kind. 
Ivan  the  Terrible  in  the  sixteenth  century  made  one  of  the 
family  a  boyar,  and  since  that  time  there  have  been  many 
diplomatists,  generals,  and  politicians  among  the  princes 
of  this  house.— Prince  Dmitri  (1735-1803),  father  of  the 
missionary  Qallitiin,  was  a  diplomatist,  and  author  of  sev- 
eral scientific  works. — His  wife,  Aualie  vcs  Schhettaii 
(b.  at  Berlin  Aug.  28,  1748;  d.  near  MUnster  Aug.  24, 
1806),  abandoned  the  society  of  her  infidel  husband,  be- 
came a  Roman  Catholic,  and  was  as  distinguished  for  piety 
and  literary  talents  as  she  bad  previously  been  for  social 
talents  and  personal  beauty.  She  occupied  herself  in  re- 
ligious and  philosophical  controversies,  and  attained  a  wide 
influence  among  the  aristocratic  families  of  QcrmaDy;  an 
influence  which  was  greatly  forwarded  by  the  stirring 
events  of  the  latter  part  of  her  life. — Phince  EvMAKrEi. 
(1804-53)  was  an  active  writer  upon  science  and  literary 
aubjeots,  and  an  amateur  musical  composer  and  oil-painter. 

Gallitzin  (Dehetrius  AuorsTi.NE),  Prince,  a  son  of 
the  Russian  ambassador  at  Paris,  Prince  Gallitiin,  and  of 
tho  Princess  Amalie  von  Schmettau,  was  b.  at  The  IXague 
Doe.  22,  1770.  His  father  was  a  free-thinker,  but  in  17S7 
the  young  man  followed  his  mother's  example  and  became 
a  Roman  Catholic.  He  was  an  officer  of  the  Russian  guard, 
and  served  for  a  time  as  a  staff  officer  in  the  Austrian  force 
in  Brabant,  but  in  1792  was  dismissed,  came  to  America, 
became  a  Sulpitian,  studied  theology  at  Baltimore,  and  in 
1795  took  priest's  orders.  He  officiated  at  Conewango,  Pa., 
and  other  places  in  the  Middle  Atlantic  States.  Id  1798 
he  founded  the  Roman  Catholic  town  of  Loretto,  Cam- 
bria CO.,  Pa.,  expending  a  large  fortune  in  the  work.  lie 
bore  the  name  of  "Father  Smith,"  and  labored  with  the 
greatest  seal  and  self-denial.  In  1809  he  resumed  hia 
original  name.  He  wrote  De/tnce  of  Catholic  Principlta 
(1816),  Appeal  to  the  Proleelant  Public  (1818),  On  Ihc  Scrip- 
turm,  and  other  works.     D.  at  Loretto,  Fa.,  May  6,  IS40. 
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Hia  life  hai  bmn  written  by  T.  Heyden,  by  H.  Lemke 
(Qerman),  and  by  Sara  M.  Brownson  (1873). 

(SallUsin  (Elizabeth),  a  eouin  of  Prince  GalUtiin, 
b.  iD  nuO,  became  a  Roman  Catholic,  and  at  Rome  joined 
tlie  Society  of  the  Sacred  Heart.  In  1340  ahe  came  to  the 
U.  S. ;  founded  a  achool  of  the  Sacred  Heart  in  New  Yoric 
City,  an  institution  at  MoSherrystown,  Adame  co.,  Pa.,  and 
t  miasion  and  conrent,  now  at  St.  Mary's,  Pottawattomie 
00.,  Kan.    D.  in  St.  James  pariah,  La.,  Deo.  8, 1843. 

Gal'linuit'8  FerrTi  tp.  of  Horry  oo.,  S.  C.  Pop.  1089. 

GalNNnts  are  hard,  woody,  spherical  swellings,  of  an 
olive-gray  or  bluish  and  more  or  less  wrinkled  exterior 
and  yellowish-brown  interior,  formed  by  Cynipt  gallm-tine- 
tttrix  (Oeoff.)  on  the  twigs  of  a  species  of  oak  (Qnercut  in- 
fcdorin)  common  throughout  Syria  and  Asia  Minor.  They 
are  oolleoted  by  the  poor,  and  exported  from  Smyrna, 
Aleppo,  and  other  parts  of  the  Levant,  as  well  as  from  the 
East  Indies,  to  all  portions  of  the  ciriliied  world,  and  nsed 
for  tanning  and  dyeing  purposes,  but  more  especially  in 
the  manufacture  of  the  best  writing-inks.  They  have  no 
odor,  but  taste  somewhat  bitter,  and  are  powerfully  astring- 
ent They  give  the  following  analysis :  Tannic  acid,  65 ; 
gallic  acid,  2 ;  ellagic  and  lutco-gnllio  acids,  2  j  brown  ex- 
tractive substance,  2.5  ;  g^m,  2.5  ;  etarch,  2;  sugar,  1.3; 
chlorophyl  and  volatile  oil,  0.7;  woody  fibre,  10.5;  water, 
l\.\i — total  100.  They  produoe  blaok  dyes  when  mixed 
with  aolutions  of  sulphate  of  iron.  In  the  manufaoturs 
of  ink  they  are  bruised  and  exhausted  by  three  suocessive 
boilings,  each  time  with  a  reduced  quantity  of  water;  and 
vbile  the  solution  is  warm  a  certain  proportion  of  sulphate 
of  inn  and  gum-arabic,  also  in  warm  solution,  is  added, 
and  the  whole  allowed  to  remain  for  some  time  till  all  ledi- 
mcnt  is  deposited.  Oail-nuti  are  principally  brought  to 
America  from  Smyrna  and  Trieste,  and  they  are  so  common 
near  Aleppo  that  they 
are  sometimes  called  .^^>&A.^.--<! 
Aleppo  galls.  Those 
gathered  before  the  fly 
iuues  are  known  in 
eommcrce  as  '*  blue 
galls,"  and  are  most 
esteemed.  The  second 
gathering,  or  "  white 
galls,"  from  which  tho  Gall-nuts:  o,  section,  showing  cen- 
11t  has  escaped,  arc  of  tral  chamber;  6  hole  from  which 
inferior  quality.  Not-  'he  fly  has  Iswied. 
withstanding  the  recent  discoveries  In  chemistry  and  the 
art  of  dyeing,  these  galls  arc  still  an  important  article  of 
eommereo ;  which  fact  attcats  their  value  aa  a  cheap  and 
tlTcctncl  dye.  C.  V.  Rilbt. 

Gal'lon  [Ft.  gnlon,  a  ''grocer's  box"],  the  standard  unit 
of  lic|uid  capacity  in  the  U.  S.  and  of  liquid  and  dry  capi^ 
city  in  Oreat  Britain.  The  capacity  of  the  gallon  has  been 
very  variable.  It  will  facilitate  the  understanding  of  its 
changes  to  bear  in  mind  that  this  measure  was  originally 
designed  to  be  a  measure  not  of  bulk,  but  of  weight.  To 
carry  out  to  its  full  extent  the  notion  on  which  it  was 
founded  would  have  required  that  every  commodity  measur- 
able in  bulk  should  have  bad  its  own  gallon,  each  holding 
the  same  weight,  but  the  bulks  varying  inversely  as  the 
specific  gravities.  As  this  would  have  led  to  endless  com- 
plication, early  usage  led  to  the  adoption  of  two  different 
gallons  only,  related  to  each  other  in  capacity  in  the  inverse 
ratio  of  the  gpeeifio  gravities  of  com  (wheat)  and  wine 
(the  wine  of  Qascony,  at  that  time  a  British  province, 
being  taken  aa  the  standard);  these  being  supposed  to 
represent  tho  average  of  the  two  classes  of  excoangeable 
commodities,  wet  and  dry.  The  ratio  here  spoken  of 
was  assumed  to  be  that  of  143  to  175.  In  British  legis- 
lation the  earliest  definition  of  tho  gallon  is  found  in  an 
act  of  the  Oth  of  Henry  III.  (1225),  being  the  first  act 
contained  in  the  published  statutes  at  large,  which  is 
a  repetition  of  the  Magna  Charta  of  1215.  Cb.  25  of  this 
act  deobkrei  that  "  one  measure  of  wine  shall  be  tbiongh 
our  realm,  and  one  measure  of  ale,  and  one  measnre  of 
com,  that  is  to  say  the  quarter  of  London."  The  quarter 
of  London  is  here  spoken  of  as  a  measnre  exiting  and 
known,  but  its  eapaoity  is  not  distinctly  set  forth  until 
the  fifty.fint  year  of  the  same  king  (12SA),  when  it  was 
declared  by  statute  that  "an  English  [silver]  penny,  called 
a  eterling,  round  and  without  any  clipping,  shall  weigh 
thirty-two  wheat  eoms  in  the  midst  of  the  ear,  and  twenty 
pence  do  make  an  ounpe,  and  twelve  ounces  one  pound,  and 
eight  pounds  do  make  a  gallon  of  wine,  and  eight  gallons 
of  wine  do  make  a  London  bushel,  which  is  the  eighth  part 
of  a  quarter."  Instead  of  the  uncertain  standard  of  thirty- 
two  wheat-corns,  it  was  natural  that  an  arbitrary  but  fixed 
weight,  representing  the  probable  average  weight  of  such 
wheat-coma,  should  come  in  time  to  be  recognised ;  and 
this  weight  la  shown  by  Secretary  John  Quiney  Adams 
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( Rtport  to  tha  H.  of  R.,  Feb.  22,  1820)  to  have  been  equiv- 
alent to  22i  grains  troy.  An  ounce  was  therefore  450 
grains  troy,  a  pound  5400  grains,  and  eight  pounds,  or 
the  weight  of  one  gallon  of  wine,  43,200  grains.  As  the 
weight  of  Gascon  wine  (taken  as  the  standard)  was  held 
to  be  260  grains  to  the  cubio  inch,  this  gallon  of  wine, 
by  a  computation  founded  on  the  definition  above,  could 
not  have  contained  more  than  172.80  cubic  inches;  and 
the  wheat-gallon,  or  vessel  containing  the  same  weight  of 
wheat,  211.44  cubio  inches.  Mr.  Adams,  however,  finds 
that,  by  "  the  treatise  of  weighta  and  measures  of  1304," 
it  appears  that  in  actual  usage,  except  for  moneys  and 
medicines,  the  ponnd  contained  fifteen  ounces,  and  not 
twelve ;  so  that  the  number  of  grains  troy  in  a  commercial 
pound  was  6750,  and  in  eight  such  pounds,  or  a  wine-gallon, 
54,000.  This,  divided  by  250,  gives  216  cubic  inches,  which 
is  tho  eighth  part  of  a  cubic  foot.  Such  was  the  capacity 
of  the  earliest  wine-gallon  known  in  England ;  and  this 
would  give* 264^  cubic  inches  for  the  corresponding  wheat- 
gallon,  and  2114}  cubic  inches  for  that  of  the  bushel.  A 
statute  of  Henry  VI.,  however,  of  1423,  revived  certain 
ordinances  "of  old  time;" — ordinances  which,  not  being 
embraced  in  the  statutes  at  large,  must  antedate  the  Great 
Charter — according  to  which  a  difiorent  value  of  the  gallon 
was  derived  from  the  mode  of  calculating  tonnage,  A  ton 
of  water  was  tho  weight  of  thirty-two  cubic  feet,  and  the 
eighth  part  of  a  cubio  foot,  or  216  cubic  inches,  was  a  gal- 
lon of  water.  Hence,  tho  wine-gallon  measure,  being  en- 
larged so  as  to  hold  the  same  weight  of  wine,  became  217.6 
cubio  inches,  requiring  the  wheat-gallon  to  be  correspond- 
ingly modified,  so  that  this  became  266.17  cubic  inches. 
But  another  rather  inconsistent  provision  of  this  same 
statute  required  the  hogshead  to  be  of  the  capacity  of 
eight  cubic  feet,  but  to  hold  only  63  gallons  of  wine ; 
whence  the  wine-gallon  was  made  219.43  cnbio  inches,  the 
wheat-gallon  268.53,  and  the  bushel  2148.24;  which  last 
measure,  as  we  shall  see,  was  afterwards  called  the  Win- 
cheater  bushel. 

The  want  of  pnblio  standards  in  England  was  for  some 
centuries  a  source  of  great  confusion.  Henry  VII.  at- 
tempted to  supply  this  want,  and  an  act  of  the  twelfth  year 
of  his  reign  (1496)  provided  that  a  new  standard  gallon- 
measure  should  be  constructed,  and  should  remain  in  tha 
king's  treasury  for  ever.  According  to  this  act,  the  gallon- 
measure  was  to  hold  eight  pounds  of  whtat  (not  wine)  of 
twelve  troy  ounces  each ;  that  is,  each  ounce  was  to  contain 
twenty  pennyweights,  and  each  pennyweight  (»eM(y-/oiir 
grains,  instead  of  twenty-two  and  a  half,  as  earlier.     This 

fallon  had  the  capacity  of  224  cubic  inches  j  and  being, 
y  the  terms  of  its  definition,  a  wheat-gallon,  it  implied  a 
wine-gallon  of  183  cubic  inches  and  a  bushel  of  1792  cubic 
inches.  The  atatute  seema  to  have  been  ignorantly  pre- 
pared, and  the  two  measures  last  named  were  so  far  below 
those  in  actual  nae  that  the  corresponding  standards  were 
never  oonstmcted.  But  the  gallon  of  224  cubio  inches, 
though  made  as  a  wheat-gallon,  was  afterwards  interpreted 
(perhaps  in  some  sort  to  compensate  the  blunder)  as  a  wine- 
gallon,  and  another  wheat-gallon  was  calculated  from  it, 
which  ought  to  have  been  274  cubic  inches,  but  actually 
was  278,  and  from  this  waa  constructed  a  standard  bushel 
of  2224  cubic  inches,  which,  with  the  standard  gallon- 
measure  of  224  cubio  inches,  was  deposited  in  the  king's 
treasury,  and  both  these  remained  in  existence  till  1834, 
when  they  were  destroyed  by  fire. 

The  introduction  of  troy  weight,  however,  into  this  act 
led  to  a  modification  of  the  old  gallon  of  Henry  III.  in  a 
manner  not  intended  or  anticipated.  As,  when  the  pen- 
nyweight was  22i  grains,  the  old  sterling  or  Tower  pound, 
which  was  the  pound  of  commerce,  contained  6750  grains, 
so  when  the  pennyweight  became  24  grains,  the  ponnd  was 
assumed  to  contain,  for  this  purpose  at  least,  7200  grains, 
and  the  gallon  (eight  pounds)  57,600  grains,  giving  a  oa- 
paoity  of  230.4  cubic  inches,  which,  for  greater  simplicity, 
was  put  in  round  numbers  at  231.  Such  was  the  origin 
of  the  gallon  which  is  at  present  standard  in  the  U.  S. 
The  account  given  of  this  matter  by  Mr.  Adams  in  his 
report  above  referred  to  is  confused,  unintelligible,  and 
erroneous.  Furthermore,  the  wheat-gallon  of  Henry  III., 
being  increased  in  like  manner  as  the  wine-gallon,  became 
282  cubic  inches ;  a  measure  nsed  in  England  for  ale  and 
beer  down  to  Jan.  1, 1826,  and  in  the  U.  S.  somewhat  later. 
A  statute  of  23  Henry  VIII.  (1531)  sanctioned  this  gallon 
and  its  corresponding  bushel  of  2256  cubic  inches.  In  the 
reign  of  Elisabeth  a  quarrel  between  the  exciae-officers 
and  the  dealers  in  herring  led  to  the  enactment  of  a  statute 
(13  Elis.,  1570)  that  "32  gallons  wine-measure,  which  is 
about  28  gallons  by  old  standard,  shall  be  the  lawful  assise 
of  herring  barrels,  any  old  statute  to  the  contrary  notwith- 
standing." The  "  old  standard  "  was  the  wheat-gallon  of 
Henry  III.,  which,  as  seen  above,  had  the  capacity  of 
264^  cubic  inches.    Inaamnob  aa  231 X  32  =  264  X  28  =■  7392, 
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it  will  b«  seen  that  this  statute  ^Tea  implieitly  the  legiala- 
tire  nnetion  to  the  wine-gallon  of  231  cubic  inches,  which 
had  grown  out  of  a  misinterpretation  of  the  statute  of  1496. 
In  I88S  a  new  controrersy  arose  as  to  the  capacity  of  the 
lawful  gallon,  and  the  commissioners  of  excise  addressed 
to  the  lords  of  the  treasury  a  memorial  on  the  subject,  who 
in  turn  referred  the  question  to  Sir  Thomas  Powis,  attor- 
ney-general. This  officer,  after  a  careful  examination  of 
the  statutes,  and  particularly  of  the  statute  of  1496  just 
mentioned,  reported  that  he  "  did  not  kitotv  kom  SSI  cnHcal 
inche*  came  to  be  taken  np"  but  that  nevertheless  he  "  did 
not  think  It  safe  to  depart  from  the  tuage; "  showing  that 
the  wine-gallon  of  231  cubic  inches  was  now  well  established 
by  common  law,  if  not  by  statute.  In  the  thirteenth  year 
of  William  III.  (1701)  the  Winchester  bushel  was  declared 
by  statute  to  be  the  standard  for  the  measure  of  grain. 
Winchester  was  a  royal  residence  from  the  time  of  Alfred 
to  that  of  Charles  II.  In  some  respects  it  was  more  favored 
by  these  monarchs  than  even  London.  Alfred  held  here  his 
vitteiia-gemote^  or  great  state  council,  and  under  Athclstane 
there  were  six  mints  in  this  city,  when  London  had  but 
three.  Henry  III.  built  here  a  noble  palace,  of  which  the 
groat  hall  still  stands ;  and  here  Charles  II.  began  another 
yet  more  splendid,  which  he  did  not  lire  to  finish.  Here 
also  Henry  VIII.  reoetred  the  great  Qerman  emperor 
Charles  V.  But  what  gives  to  Winchester  its  interest  in  con- 
nection with  the  subject  of  weights  and  measures  is  the  fact 
that  here  wore  held  annually  four  great  fairs,  one  of  which, 
beginning  on  Sept.  12,  lasted  for  sixteen  days,  and  was  in 
early  times  the  largest  in  England.  Apparently,  the  bushel 
derived  (H23)  from  the  hogshead  of  8  cubic  feet  and  63 
gallons  became  the  standard  in  these  great  markets,  and 
henoe  acquired  the  name  it  bears  at  present.  The  Win- 
chester bnshel,  therefore,  properly  contained  2148.24  eubio 
inches,  and  the  Winchester  gallon  268.53  cubic  inches ;  but 
the  standard  bushel-measure  constructed  in  the  time  of 
Henry  VII.  to  represent  this  bushel  was  found  by  trial  in 
1696  to  hold  only  2145.6  cubic  inches.  What  was  the  de- 
gree of  acouraoy  of  the  measures  in  actual  use  nnder  this 
name  cannot  now  be  known ;  but  in  1700  the  old  dilHoulty 
between  oxcise-offlcers  and  dealers  broke  out  anew,  and  led 
to  protracted  and  fruitless  litigation ;  the  consequences  of 
whioh  appear  in  two  legislative  acts— vii.  1st,  the  statute 
of  William  III.  just  mentioned,  which  not  only  established 
the  Winchester  bushel  as  the  standard,  but  explicitly  de- 
fined its  capacity;  and  2d,  a  statute  of  Slh  Anne  (1706), 
which  in  like  manner  established  and  fixed  the  wine-gallon. 
In  both  cases  the  definitions  were  given  in  terms  of  the 
linear  dimensions  of  the  vessels  representing  the  measure. 
Thus,  the  bushel  was  to  be  of  the  capacity  of  a  cylinder  18} 
inches  in  diameter  and  8  inches  deep ;  and  the  wine-gallon, 
the  capacity  of  a  similar  vessel  7  inchea  in  diameter  and 
6  inches  deep ;  to  which  last  definition  the  act  added  the 
words,  "or  any  vessel  containing  231  cubic  inches  and  no 
more."  This  added  clause  conflicts  slightly  with  the  defi- 
nition preceding,  which  would  give  for  the  gallon  230.91 
cubic  inches ;  but  it  is  this  clause  whioh  has  ever  since 
practically  determined  the  capacity  of  the  wine-gallon. 
The  Winchester  bushel,  as  computed  according  to  the  terms 
of  the  statute,  contains  2150.4262  cubic  inches,  and  the 
Winchester  gallon,  268.8  cubic  inches.  This  statute,  never- 
theless, did  not  effectually  control  usage ;  and  even  aets  of 
Parliament  as  late  as  31st  and  45th  Oeorge  III.  (1791  and 
1805)  recognise  departures  from  it,  requiring  inspectors  of 
corn  retnrns  to  make  comparison  between  the  Avinchester 
bushel  and  the  bushel  "  commonly  used,"  and  to  cause  a 
statement  of  such  comparison  to  be  conspicuously  exhibited. 
The  acts  of  1805,  moreover,  expressly  mention  272|  inches 
as  the  contents  of  the  Winchester  gallon,  which  is,  of  course, 
a  gross  legislative  error.  In  181S  a  royal  commission  was 
appointed  to  inquire  into  the  actual  condition  of  British 
metrology,  and  to  recommend  measures  for  its  reformation. 
As  the  result  of  their  labors  a  bill  was  introduced  into  Par- 
liament which,  with  slight  modifications,  became  a  law 
June  17,  1824,  and  was  put  into  operation  Jan.  1, 1826; 
which  fixed  the  capacity  of  the  gallon  by  requiring  that  it 
should  be  such  as  to  contain  10  pounds  avoirdupois,  or 
"70,000  grains  troy,  of  distilled  water  at  the  temperature 
of  62°  ¥.,  weighed  by  brass  weights  under  the  barometric 
pressure  of  thirty  inches,"  and  stating  at  the  same  time  the 
capacity  thus  determined  to  be  277^^  cubic  inches.  This 
is  the  value  of  the  imperial  gallon ;  and  since  its  introduc- 
tion this  is  the  only  legal  gallon  in  Great  Britain  for  wet 
or  fur  dry  measure.  The  bushel  derived  from  this  holds 
80  pounds  of  water  under  similar  conditions,  and  contains 
2218^^  oubio  inches. 

In  the  U.  8.  no  system  of  weights  and  measures  has 
been  established  by  act  of  Congress.  Our  gallon,  bnshel, 
foot,  yard,  pound  avoirdupois,  and  pound  troy  have  been 
inherited  from  Great  Britain.     For  purposes  of  coinage. 


tram  the  British  standard  pound  troy,  hat  been  made  also 
the  standard  here.  The  control  over  the  subject  which  is 
now  praotieally  exercised  by  the  seoretaty  of  the  treasury 
was  originally  assumed  by  Hr.  Seoretary  HcLane  in  1 833 
as  being  the  legitimate  prerogative  of  that  department.  A 
resolntion  of  the  Senate  of  the  U.  S.  of  May  1,  1830,  hav- 
ing ordered  an  examination  to  be  made  of  the  weights  and 
measures  in  use  in  the  several  eustom-bouses,  and  these 
having  been  reported  to  be  discordant,  and  some  of  them 
largely  so,  Mr.  McLane,  In  eomanmiicating  this  result  to 
the  president  of  the  Senate,  added,  "  It  is  believed,  how- 
ever, that  this  department  has  full  authority  to  correct  the 
evil,  by  causing  uniform  and  accurate  weights  and  meas- 
ures and  authentic  standards  to  be  supplied  to  all  the  cus- 
tom-houses." Mr.  McLane  accordingly  proceeded  to  con- 
struct such  standards,  the  superintendency  of  the  con- 
struction being  committed  to  Mr.  F.  R.  Hassler,  chief  of 
the  Coast  Survey,  by  whom  the  previous  examination  and 
report  had  been  made.  This  report,  dated  Jan.  27, 1832, 
stated  the  "  legal  capacity  "  of  the  gallon  to  be  231  cubic 
inches,  and  that  of  the  bushel — the  Winchester  bushel 
being  assumed  to  be  legal — 2150.42  cubic  inches;  but  he 
placed  the  temperature  of  comparison  at  39.83°  F.  (mean- 
ing the  temperature  of  maximum  density  of  water,  which 
is  more  nearly  39.1°  F.),  and  proposed  (as  he  afterwards 
practised)  the  ac^ustment  of  these  measures  by  making  the 
gallon  to  contain  !iS,'i73M^  grains  of  distilled  water  of 
this  density,  and  the  baahel  643,391^  grains.  The  Brit- 
ish standard  temperature  of  comparison  being  62°  F.,  it 
follows  that  the  so-called  Winchester  bushel  of  the  U.  S. 
and  the  Winchester  bushel  of  Great  Britain,  when  com- 
pared at  any  common  temperature,  differ  in  capacity  by 
more  than  a  cubic  inch  and  a  half,  the  first-mentioned 
being  the  larger.  Congress  has  since  given  a  legal  sanc- 
tion to  the  proceedings  of  the  treasury  departmrnt  above 
described,  by  the  passage  of  a  joint  resolution  (approved 
June  14,  1836)  directing  that  a  complete  set  of  all  the 
weights  and  measures  adopted  as  standards  be  delivered  to 
the  governor  of  each  State  of  the  V.  S.  Occasional  and 
partial  attempts  were  made  during  the  colonial  period  and 
after  the  Revolution,  np  to  about  1820,  to  regulate  measures 
of  capacity  by  provincial  or  State  legislation,  (For  an  ac- 
count of  these  the  reader  may  consulttne  report  of  Mr.  Adams, 
above  referred  to.)  They  were  limited  in  general  to  a  leg- 
islativa  sanction  of  the  wine-gallon  of  231  cnbio  inches, 
and  of  the  Winchester  bnshel,  or  rather  of  the  Winchester 
half-bushel  of  1075-^  cnbic  inches.  In  1829  an  act  was 
passed  by  the  legislature  of  the  State  of  New  Vork  to  reg- 
ulate measures  of  capacity,  by  which  the  gallon  was  made 
a  measure  capable  of  containing  8  pounds  of  distilled  wa- 
ter at  maximum  density,  or  22 l^gl^^J^  cubic  inches,  being 
neither  in  simple  relation  (as  it  seems  to  be)  with  the  im- 
perial gallon,  nor  in  harmony  with  the  gallon  of  231  cnbic 
inches  in  common  nse.  In  the  revision  of  the  statutes  in 
1851  this  act  was  repealed,  and  the  measures  fixed  as  above 
described  by  the  treasury  department  of  the  tJ.  S.  were 
adapted  as  standards  in  this  State.     F.  A.  P.  Babnard. 

Gallotan'nic  Acid  (CnHnOn  -  HsCrHwOit),  the 
variety  of  tannic  acid  or  tannin  which  is  found  in  the  gall- 
nuts  of  Querevt  in/ectoria  and  other  species  of  the  oak,  in 
sumao,  and  in  Chinese  ^ll-nuls.  It  diScrs  from  cafie-tan- 
nio,  catechn-tannie,  morm-tannio,  querci-tannie,  and  quioo- 
tannic  acids  in  certain  Important  properties,  although  it 
resembles  them  in  possessing  a  slight  acid  reaction,  a  rough 
astringent  taste,  coloring  ferric  salts  blue-black  or  green, 
precipitating  albumen  and  gelatine,  and  converting  animal 
membranes  into  leather.   (See  Taknic  Acid.) 

C.  F.  COAKDLER. 

Gal'Ionpe's  Island,  in  the  enter  harbor  of  Boston, 
Mass.,  was  a  military  rondetvous  daring  the  late  civil  war. 
Pop.  39. 

Gal'IOWar«  tp.  of  Christian  oo..  Mo.    Pop.  480. 

Gallowart  tp.  of  Atlantic  co.,  N.  J.    Pop.  2860. 

Galloway  (Joseph),  LL.D.,  b.  in  Maryland,  became  a 
wealthy  lawyer  of  Philadelphia ;  entered  the  Continental 
Congress  in  1774,  and  was  at  first  a  warm  patriot,  bnt  after 
the  Declaration  of  Independence  became  a  Tory,  and  in 
1778  went  to  England ;  wrote  a  number  of  books  and  pam- 
phlets upon  American  affairs,  and-  some  religious  publi- 
cations.    D.  in  England  Ang.  29,  1803. 

Gal 'Iowa,  the  structure  by  means  of  which  capital  pun- 
ishment by  hanging  is  inflieted.  The  culprit  stands  upon 
a  platform,  or  drop,  beneath  a  crossbar  elevated  upon  two 
upright  supports.  A  rope  or  halter  hangs  from  the  cross- 
bar, and  a  noose  at  its  end  is  placed  upon  the  criminal'l 
neck.  He  is  hanged  by  the  fallmg  of  the  drop,  or  in  some 
oases  is  drawn  up  from  the  platform  by  a  heavy  weight  at 
the  other  end  of  the  rope. 

Galls.     In  the  language  of  naturalists  "galls"  ar«  ab- 
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lirinr  plants  hy  one  or  mon  inaeata  or  olosely  allied  mites, 
whien  develop  and  are  nourigbed  therein.  Theae  deforma- 
tions are  found  on  all  parts  of  plants,  and  present  a  great 
variety  of  form,  color,  and  texture — from  the  simple  poaoh- 
like  bulging  of  the  leaf  to  the  most  perfbot  and  eomplicated 
stroetare.  Many  of  them  resemble  familiar  fruits,  flowers, 
and  vegetables,  while  a  few,  like  fruits,  are  eaten  by  man. 
Take,  in  illustration, 
those  occurring  on  the 
oaks.  The  bud  may 
prematurely  develop  in- 
to a  bunch  of  lanceolate 
leaves  or  become  aborted 
into  an  aeom-like  cham- 
ber. The  tender  leaf  of 
spring,  and  even  the 
blossoms,  are  beset  with 
several  green,  and  mostly 
globular,  gall-growths.  A  " monothilamoua "  gall:— Being 
The  more  mature  leaves  'be  American  Oak-apple  (formed 
fomish  an  infinite  varie-  ^^  />"*•  \ TV^ *l 8)/ound 
.-  r~™  »— «  i...-j~.j>u.  "■'  •'■«  Black  Oak,  and  abowing  (o) 
ty,  from  two-hundredth s  the  central  cell  In  which  the  larva 
of  an  ineh  to  over  two  develops,  and  (6)  the  hole  through 
inches  in  diameter,  either  which  the  fly  iaauea.  Colors,  drab 
globular,  pedunoulated.  Inside;  yellowlah-brown  outside, 
eonieal,  enp-ahaped,  or  elavate,  and  with  a  snrfaee  either 
smooth,  reticulate,  wrinkled,  downy,  woolly,  or  priekly. 
The  frnit  is  deformed  by  large  globular  ezereeoenoee  grow- 
ing from  the  oupule ;  by  bard  cells  within  the  oupule,  and 
set  in  eavitiea  with  fimbriated  months ;  by  pip-like  bodies 
between  the  aeom  and  oupule ;  or,  finally,  by  stony  cham- 
bers or  indurations  in  the  moat  itself,  without  external 
indication.  A  multitude  of  different  gall-growths  afieot 
stem,  twig,  and  branch;  while  the  trunk,  and  even  the 
roots,  are  not  exempt.  The  internal  slruotnre  of  galls  is 
as  varied  as  the  external,  but  there  is  invariably  a  cell, 
within  which  the  insect 
is  nursed  and  nourished. 
This  cell,  in  most  succu- 
lent galls,  is  merely  a 
cavity  of  varions  form  in 
the  general  tissue;  but  it 
more  often  takes  on  the 
character  of  an  oval  cham- 
ber more  woody  than  the 
surronnding  snhstance, 
and  which,  though  lying 
generally  secure  in  said 
substance,  is  not  unfrc- 
qncntly  suspended  to  the 
genera]  envelope  by  radi- 
ating fibres,  in  the  same 
wav  that  the  hub  is  con-  A  "  polythalamous "  gnll :— Being 
ncrtcd  by  spokes  to  the  fel-  *}»>  Wooteower  gall  (Tormed  by 
ly  of  a  whiil;  while  more  P^rng'-ar^.^^uS 
rarely  it  is  entirely  sep-  pip-llke  kernels,  showing  woolly 
arated  from  its  envelope  i7ing  and  the  hole  Ihrougn  which 
and  rolls  around  loosely  iboijacfei.  Colors, Ugbtbaff 
therein.  Galls  are,  in  every  "^  "^J- 
ease,  the  result  of  thooombined  action  of  an  animal  and  veg- 
etal organism,  and  would  necessarily  cease  to  exist  if  cither  of 
the  organisms  which  Jointly  co-operate  to  produce  them  were 
swept  out  of  ezistenoe.  They  nave  always  interested  the 
enrions,  and  for  a  long  time  pnsiled  the  philosopher,  while 
to  the  uninformed  of  to-day  thoy  arc,  as  they  were  univer- 
sally in  the  days  of  Dioscorides,  ascribed  to  spontaneous 
generation  or  to  some  freak  of  the  plant  bearing  them. 
The  diversity  of  form  and  character,  and  the  constancy 
with  which  these  characters  are  perpetuated  according  to 
the  species,  are  remarkable  when  we  consider  the  close 
resemblance  in  form  and  sise  which  the  gall-makers  them- 
selves present.  Oalls  are  teohnically  separated  into  two 
groups — ^viz.  the  "  monothalamous,"  or  one-oelled  galls,  each 
aonnshing  a  single  individual ;  and  the  "  polythalamous," 
or  many-celled,  nourishing  many  individuals  under  a  com- 
mon envelope.  Galls  are  produced  either  by  the  action  of 
a  peculiar  poisonous  fluid  injected  with  the  egg  by  the 
mother  gall-insect,  so  that  the  young  larva  finds  its  hab- 
itation already  prepared;  or  by  the  meohanieal  irritation 
(aided,  most  likely,  by  some  similarly  poisonous  property) 
of  the  young  larva,  which  is  then  the  architect  of  its  own 
house.  In  the  former  case  the  egg  is  generally  inserted  by 
the  parent  in  the  plant-tissues;  in  the  latter,  it  is  generally 
attached  to  the  surface.  The  secretory  organs  of  the  plant 
are  influenced  by  this  poison  very  much  in  the  same  way 
that  the  human  secretory  system  is  influenced  in  producing 
the  smallpox  pustule  when  we  insert  vaccine  matter  into 
a  child's  arm.  Galls,  in  a  general  sense,  partake  not  only 
of  the  ehemieal  character  of  the  plant-Juices,  but  of  the 
consistency  of  the  part  upon  which  they  are  found.  Thus, 
the  nut-galls  of  oommeroe  and  most  of  the  galls  occurring 


on  oaks  partake  of  the  bitter  and  astringent  nature  of  these 
plants ;  yet  some  produoed  on  the  suoculent  parts  of  the 
same  tree  are  pleasantly  sub-aoid.  Few  families  of  phsD- 
nerogamoua  plants  are  free  from  these  growths,  but  none 
have  thus  far  been  found  on  Fungi  or  on  Mosses.  The 
term  "  galls"  is  sometimes  applied  to  those  animal  swellings 
produced  by  Dipterous  larvss,  mostly  belonging  to  the  genus 
(Eitnu,  or  by  mites  dwelling  in  or  under  the  skin  of  birds 
and  mammals.  It  is  also  applied  to  some  of  the  swellings 
on  trees  and  shrubs  produced  liy  the  growth  of  cryptogamio 
parasitic  plants.  It  should  not  be  applied,  as  it  sometimes 
IS,  to  those  plant-swellings  and  nodosities  which  are  caused 
by  the  punctures  of  insects  which  always  dwell  exposed 
thereon,  the  difierence  between  a  gall  and  a  mere  swelling 
licing  that  the  architect  of  the  former  is  hidden  from  view, 
and  of  the  latter  always  exposed.  C.  V.  Riley. 

Gall  Stones.    See  Calculus. 

GaI'lap  (JosEPR  Adav),  M.D.,  b.  at  Stonington,  Conn., 
Har.  .30,  1769 ;  took  hie  medical  degree  at  Dartmouth  Col- 
lege 1798;  practised  at  Hartland,  Bethel,  and  Woodstock, 
Vt. ;  was  president  and  professor  in  the  medical  school  at 
Castleton,Vt.,  1820-23;  lecturer  in  the  State  University, 
and  one  of  the  founders  and  first  professors  in  the  medical 
school  at  Woodstock,  Vt.  Author  of  several  professional 
works,  of  which  the  most  important  was  On  ikt  ImtilHta 
of  MedMne  (2  vols.,  1839).  D.  at  Woodstock,  Vt,  Oct. 
12,  1849. 

Gallnp'pi  ( PAsqr  ale),  a  Neapolitan  philosopher,  b.  at 
Tropea,  in  Calabria,  in  1770 ;  d.  at  Naples  in  1848.  In 
1819  ho  published  the  first  two  of  his  six  volumes  entitled 
Saggio  Jilonofieo  anUa  Critiea  detla  Conoteenza.  In  1821 
appeared  his  widely-known  and  often  reprinted  Utementi 
tfAla  FUotofia  ad  nto  dti  giomntlli.  His  greatest  work, 
Lettere  tulU  vicende  delta  rVA>«o/!a  relaticameute  at  prin- 
efpii  delle  CoHotcente  Umane  da  Cartetio  Jiho  a  Kant  tHc/K- 
mnimente,  was  published  at  Messina  in  1827.  In  1831  he 
was  appointed  professor  of  logic  and  of  metaphysics  in  the 
University  of  Naples,  and  the  year  following  he  published 
the  two  first  volumes  of  his  Filotojia  dtUa  Volonla,  the  two 
last  appearing  in  1 839,  and  other  smaller  works  in  the  mean 
time.  Being  elected  a  member  of  the  Institute  of  Franco, 
he  wrote  for  it  two  memoirs — one  on  transcendental  ideal- 
ism and  absolute  rationalism ;  the  other,  on  the  theodicy 
of  the  ancient  philosophers.  The  last  years  of  the  life  of 
Qalluppi  were  embittered  by  poverty  and  by  physical  suf- 
fering. 

Gal'lns  (C.  AquiLLius),  a  Roman  eques,  distinguished 
as  a  Jurist,  pupil  of  the  pontifex  Q.  Scfevola,  was  praetor 
B.  c  66,  along  with  Cicero.  His  life  was  devoted  to  the 
elucidation  and  application  of  the  principles  of  law,  and 
his  opinions  and  edicts  are  quoted  or  referred  to  by  Cicero 
and  in  the  Digeit.  Qallus  presided  at  the  trial  when 
Cicero  delivered  his  oration  Pro  P.  Qninlio.  A  glowing 
euloginm  is  passed  on  the  upright  character  and  Judiciiu 
eminence  of  Gallus  by  Cicero  in  his  oration  in  defence  of 
A.  Csecina.  Besides  the  slight  notices  above  mentioned, 
nothing  of  the  productions  of  Oallus  has  been  preserved. 

H.  DnigLER. 

Gallns  (C.  CoRRBLius),  the  friend  of  Virgil,  distin- 
guished as  a  poet  and  soldier,  was  b.  at  Forum  Juliiii.c68. 
At  the  age  of  twenty  bis  poetical  abilities  had  attracted 
attention,  and  at  the  time  of  Cesar's  death  (b.  c.  44)  he 
bad  attained  sufficient  distinction  to  make  bis  adherence 
to  Octavianus  desirable.  He  commanded  a  division  of  the 
army  against  Antony  at  the  battle  of  Actium,  and  soon 
after  was  sent  to  Egypt,  of  which  be  was  made  governor 
after  its  reduction  to  a  Roman  province.  His  conduct 
while  in  this  office  was  made  the  subject  of  comjplaint  to 
Augustus,  who  removed  him  from  his  position.  Toe  exact 
nature  of  his  oScnce  is  not  known.  The  senate  instituted 
an  investigation,  and  condemned  him  to  exile  with  loss  of 
his  estates,  upon  which  he  put  an  end  to  his  life  (b.  c.  26). 
Qallus  composed  four  books  of  elegies,  in  which  he  sang 
the  praises  of  Lycoris,  and  translated  into  Latin  the  poems 
of  Euphorion  of  Chalcis.  His  poetry  was  greatly  admired 
by  his  contemporaries,  and  is  praised  by  Virgil  and  Ovid. 
All  his  writings  have  perished,  though  certain  epigrams  in 
the  Latin  Atilhology  pan  under  bis  name.  The  life  of  Gal- 
lus has  been  made  toe  basis  of  a  treatise  on  the  manners 
and  customs  of  the  Romans  in  the  time  of  Augustus,  by 
W.  A.  Becker,  translated  by  Rev.  F.  Metcalfe,  London, 
1853.  (See  BiHR,  Onck.  d.  Jinm.  Lit.,  j)  194;  C.  C.  C. 
VOlker,  Commntt.  de  C.  Cornelii  GaUi  vita  tt  $eriplit,  2 
parts,  Bonn,  1840,  and  Elberfeld,  1844.)        H.  Drisler. 

Gal'ly  Rock,  tp.  of  Pope  co..  Ark.    Pop.  1163. 

GallT  Rock,  tp.  of  Yell  co.,  Ark.     Pop.  687. 

Gait,  post-v.  of  North  Dumfries  tp.,  Waterloo  co.,  Ont., 
Canada,  on  Grand  River  and  the  Guelph  branch  of  the 
Great  Western  Railway,  14  miles  trom  Guelph.   It  has  two 
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weekly  papers,  seTeral  branch  banlu,  Urgo  manufactnrei, 
and  abundant  water-power.     Pop.  of  lub-distriot,  3827. 

Gait  (Sir  Alexander  Tiluwr),  K.  C.  H.  G.,  iod  of 
John  Oalt,  b.  at  Chelaea,  England,  Bept.  6, 1817 ;  entered 
the  service  of  the  British  and  American  Land  Company 
1833 ;  was  its  manager  1844-56 ;  went  into  the  Canadian 
Parliament  1849;  finance  minister  1858-62, 1864-66,  under 
Cartier;  was  a  principal  founder  of  the  railway-system  of 
Canada;  reeeived  bis  title  in  1869;  long  a  member  of  the 
Canadian  Parliament  from  Sherbrooke,  Quebec. 

Gait  (John),  b.  in  Irvine,  Ayrshire,  Scotland,  Hay  2, 
1779 ;  was  employed  for  a  time  in  mercantile  paranita ; 
studied  law,  and  afterwards  spent  three  years  in  trarelling 
in  the  Levant  and  Southern  Europe,  and  after  his  return  to 
London  assisted  his  father-in-law,  Dr.  Alexander  Tilloch 
(1759-1825),  in  the  management  of  the  Star,  a  newspaper. 
He  afterwards  produced  a  large  number  of  dramas,  novels, 
and  other  writings  of  unequal  merit,  many  of  them  highly 
successful  and  marked  by  great  originality.  Among  his 
best  works  are  Tlu  Aynktre  LegaUet  (1820-21),  Tkt  An- 
nalt  of  Ike  ParM,  Laarie  Todd,  L\ft  of  Byron,  and  an 
AutoHographg.  From  1826  to  1829  he  was  in  Canada, 
where  he  acted  as  agent  for  the  Canada  Company,  and 
founded  the  town  of  Guelph,  OnL  D.  at  Qreenock  Apr.  II, 
1839.  Mr.  Oalt  was  for  a  long  time  utterly  helpless  beforo 
his  death,  having  received  no  less  than  fourteen  strokes  of 
paralysis. 

Gait  (Patrick  Henht),  an  American  ofiScer,  b.  in  Vir- 
ginia; entered  the  army  as  third  lieutenant  of  artillery  in 
1814;  was  adjutant  at  the  Military  Academy  in  1821,  and 
aide-de-camp  to  MsJ.-Oon.  Scott  1822-29;  distinguished  in 
the  battle  of  Wahoo  Swamp,  Fla.,  Not.  21,  1836,  and  in 
the  Mexican  war,  where  he  commanded  his  regiment,  with 
rank  of  msjor ;  brcretted  Uoutenant-oolonel  for  gallantry  at 
Contreras  and  Churubusoo.  D.  at  Philadelphia  Jan.  9, 
1851. 

Gal'ton  (Francis),  F.  R.  S.,  a  oousin  of  Charles  R.  Dar- 
win, was  b.  at  Duddeston,  Warwickshire,  England,  in  1824; 
was  educated  at  King's  College,  London,  and  Trinity  Col- 
lege, Cambridge;  travelled  extensively  in  Africa;  entered 
the  British  civil  service  in  the  board  of  trade ;  and  is  (1874) 
connected  with  the  meteorological  oBSce.  Besides  books  of 
travel,  etc.,  he  has  written  Meteorograpkiea,  1863 ;  Tht  Art 
of  Travel,  1867 ;  Bereditary  OtKiue,  1869. 

Galn'aha  (Jonas),  a  Revolutionary  soldier,  b.  about 
1751,  was  a  judge  of  the  Vermont  supreme  court  1795-97 
and  1800-06 ;  governor  of  Vermont  1809-13  and  1815-20. 
D.  at  Shaftesbury,  Vt,  Oct.  8,  1834. 

Gal'va«  eity  and  tp.  of  Henry  co.,  HI.,  situated  at  the 
junction  of  the  Chicago  Burlington  and  Quincy  R.  R.  and 
Keithsburg  branch  of  the  same ;  the  Peoria  and  Rook  Island 
R.  R.  also  crosses  the  C.  B.  and  Q.  at  this  place.  It  is  141 
miles  W.  by  S.  from  Chicago  and  45  miles  from  Rock  Island, 
in  a  rich  agricultural  and  coal  region,  on  one  of  the  highest 
points  of  the  dividing  ridge  between  the  Mississippi  and 
Illinois  river-basins.  It  has  2  large  public  school-buildings, 
costing  about  $20,000,  S  church  edifices,  a  large  number  of 
bnainesB-houses,  2  hotels,  1  national  bank,  and  1  newspaper. 
Nearly  the  whole  business  part  of  the  place  was  destroyed 
by  fire  in  Nov.,  1872.  It  is,  however,  rapidly  recovering 
Oram  the  effects,  and  already  many  new  business-houses  aro 
up,  and  more  projected.  Pep.  of  city,  2160;  of  tp.  309S. 
F.  T.  Ward,  Ed.  "  The  Galva  Journal." 

Galva'ni  (ALVisioor  LciQi),  the  discoverer  of  dyoamio 
electricity,  was  b.  at  Bologna  Sept.  9,  1737,  and  was  in 
youth  strongly  inclined  to  enter  the  priesthood,  but  was 
deterred  by  his  friends,  and  in  1762  graduated  M.  D.  at 
Bologna ;  became  a  lecturer  upon  anatomy  there,  and  gave 
special  attention  to  comparative  anatomy ;  made  important 
ODsorvations  upon  osteology  and  the  kidneys  and  car  of 
birds,  and  in  1786  was  led  to  the  discovery  of  electric 
currents  by  the  acoldental  contact  of  the  disseoted  legs  of 
a  frog  with  a  scalpel,  which  provoked  muscular  contrac- 
tions. In  1 797  the  death  of  his  wife,  the  loss  of  his  lecture- 
ship (for  political  reasons),  and  other  misfortunes  led  to  a 
chronic  illness,  of  which  he  d.  at  Bologna  Dec.  4,  1798. 

Gai'vaniam.  (For  a  brief  account  of  the  general  prin- 
ciples of  this  scienoe  as  they  are  known  at  the  present  day, 
see  under  the  article  on  ELECTRicirr,  Vgnamieal  EUe- 
(ri'ciVy,  J  47.)  It  may  not  be  amiss  to  mention  in  this 
place  that  the  early  investigator,  Luigi  Galvani  (who  was 
D.  in  1737,  and  d.  in  1798,  and  who  gave  his  name  to  this 
important  subject),  actually  concerned  himself  only  with 
that  department  of  it  known  now  as  "  animal  electricity," 
and  died  in  the  belief  that  all  the  phenomena  he  had  ob- 
served resulted  fVom  electricity  present  in  animal  tissues. 
(See  ELECTRicrrr,  J  77.)  His  theory  was  opposed  by  Volta, 
who  has  contested  the  honor  of  giving  his  name  to  this 
subject  (which  is  often  described  as  voltaic  electricity),  who 


maintained  that  the  eontact  of  dUsaimitar  substances  was 
the  source  of  the  energy  displayed  in  this  class  of  actions. 

What  we  may  call  the  present  or  chemical  theory  of 
dynamic  electricity  was  first  enunciated  by  Fabrioni  so 
early  as  1792.  This  theory  was  elucidated  and  extended 
by  many  others,  among  whom  we  may  notice  especially 
Davy  and  Faraday,  and  may  now  be  regarded  as  the  well- 
established  theory  of  the  voltaic  pile  or  galvanic  battery. 
It  must  not,  however,  be  overlooked  that  a  minute  amonnt 
of  excitement  is  believed  to  result  from  the  mere  contact  of 
dissimilar  bodies,  though  this,  of  course,  can  be  no  souree 
of  available  energy,  and  is  rather  a  subject  of  metaphysical 
than  of  praotical  interest  in  any  discussion  of  fleotric 
phenomena.  Henry  Morton. 

Gal'vanlzed  Iron  (an  incorrect  name)  is  sheet  or 
other  iron  coated  with  cine  by  dipping  it  into  a  bath  of 
melted  amalgam  of  sine  and  mercury,  containing  a  little 
■odium.  The  iron  is  first  cleansed  with  ralpburic  acid, 
and  is  then  washed  and  scoured.  Before  galvanizing  it  is 
usually  dusted  with  sal-ammoniac  powdor.  The  process 
was  invented  by  C.  F.  Mallet  in  France,  and  improved  by 
H.  W.  Crawfurd  of  England  in  1837.  It  is  a  veiy  naeTul 
treatment  for  iron  roofs,  telegraph  wire,  ships'  bolts,  etc, 
the  tine  acting  as  a  paint.  Sometimes,  before  tin-plating, 
sheet  iron  is  covered  with  a  film  of  sine,  which  makes  this 
tin-plating  more  permanent.  The  name  galvanised  iron 
mignt  properly  be  given  to  sheet  iron  ooated  with  tin  by  an 
electro-plating  process,  which  has  I>een  successfully  tried. 
This  material  is  sometimes  afterwards  dipped  in  a  zinc  bath, 
with  beautiful  results,  but  the  process  is  an  expensive  one. 

6alvailoin'eter«  an  instrument  for  measuring  dynamic 
electricity,  is  of  various  forms,  the  more  important  of 
which  are  desoribed  in  the  article  Slectricitt  (which  see), 
by  PRor.  Hehrt  Morton,  Ph.  D. 

Galvan'oplasty  (syn.  EUctro-metaUurgy),  the  art  of 
working  in  metals  by  the  aid  of  electricity.  The  metals 
most  readily  separated  from  their  solutions  by  electricity, 
and  most  useful  when  deposited,  are  copper,  silver,  gold, 
and  nickel.  The  process  is  resorted  to  (1)  for  reprodacing 
seals,  coins,  medallions,  wood-cuts,  engravings  in  metal, 
bnsts,  bas-reliefs,  etc.;  (2)  for  coating  base  metals  with 
silver,  gold,  nickel,  or  platinum ;  (3)  for  etching  copper- 
plates for  the  engraver.  (See  Electrotvpf.,  Giuiino, 
Nickel  Plating,  PHOTOORAPHr,  and  Silver  Plating.) 

C.  F.  Chandler. 

Gal'veaton,  county  of  Texas,  bordering  on  the  Gulf  of 
Mexico.  Area,  680  square  miles,  of  which  almost  half  is 
water.  The  soil  is  generally  light,  but  live-stock,  sea- 
island  cotton,  and  garden  products  are  raised.  The  county 
is  traversed  by  the  Galveston  Houston  and  Henderson 
R.  R.  Most  of  the  population  is  in  Galveston,  the  capital. 
Pop.  15,290. 

Galvestoilj  post-T.  of  Cass  co.,  Ind.,  on  tho  Pittsburg 
Cineinnati  and  St.  Louis  R.  B.  (Indianapolis  and  Chicago 
division),  16  miles  8.  E.  of  Logansport.  It  has  two  weekly 
newspapers.    Pop.  S90. 

GalvestODf  city,  cap.  of  Galveston  co.,  Tex.,  the  prin- 
cipal seaport  of  the  State,  on  Galveston  Island,  between 
Galveston  Bay  and  the  Gulf  of  Mexico.  It  is  connected 
by  railroads  with  all  parts  of  the  State  to  which  railroads 
extend,  and  by  regular  lines  of  steamships  with  Liverpool, 
New  York,  New  Orleans,  and  the  ports  of  Western  Texas 
as  far  as  the  Mexican  boundary,  and  sail-vessels  engage 
largely  in  direct  trade  with  Great  Britain  and  the  continent 
of  Europe,  in  the  coffee-trade  with  Rio  Janeiro,  in  the 
West  India  and  Mexican  trade,  also  in  that  with  Northern 
U.  8.  ports.  The  exports  of  cotton  for  the  year  ending 
Sept.  1,  1872,  were  333,502  bales,  and  the  receipts  from 
Sept  1,  1873,  to  Feb.  10,  1874,  were  272,776  bales,  an  in- 
crease of  40,023  bales  over  the  same  time  in  the  previous 
year.  The  exports  during  the  same  commercial  year,  be- 
sides cotton,  included  4000  bags  of  wool,  470,000  hides, 
50,000  beeves,  and  large  quantities  of  peltries,  bones,  horns, 
pecan-nuts,  beeswax,  hair,  etc.  The  custom-house  value 
of  exports  was  $35,334,747;  of  imports,  $298,811,831,  in- 
cluding 42,500  bags  of  coffee,  and  44,614  emigrants  arrived 
at  this  port  in  the  same  year.  There  aro  4  cotton-presses, 
with  warehouses  and  yards  occupying  upwards  of  40  acres 
of  ground,  and  storing  more  than  100,000  bales  of  cotton. 
There  are  between  9  and  10  miles  of  street-railway,  2  li- 
braries (1  numbering  9000  volumes),  15  churohes,  31  schools, 
a  Roman  Catholic  university,  a  medical  school,  an  orphan- 
age, 1  savings  and  2  national  banks,  2  iron-foundries,  rail- 
road-shops, machine-shops,  gas-works,  etc.,  2  hospitals,  3 
daily  and  4  weekly  newspapers.  No  epidemic  disease  has 
visited  the  city  since  1867,  and  the  usual  health  is  remark- 
ably good,  the  climate  delightful.  Oranges  and  other  trop- 
ical ^its  grow  in  the  open  air,  and  vegetable  gardens  flour- 
ish all  the  year.  Galveston  is  the  see  of  a  Roman  Catholio 
bishop.    Pop.  13,818.  Editor  "  News." 
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GaI'vez,  de  (Bikwarso),  Cot-XT,  b.  at  Malaga,  Spain, 
in  1756,  was  the  son  of  the  rieeroy  of  Maxioo,  and  nephew 
of  Don  Josfi  de  Qalrei,  a  high  grandeo  of  the  Spanieli 
ooart.  In  1776  yoong  Oalres  beeanie  colonel  of  the  Louia- 
iana  regiment,  and  was  governor  of  LoniBiana  I777-S3. 
He  captnred  Baton  Rouge,  Paaa  Manohao',  Natehei,  Mobile, 
and  Penwoola  from  the  British,  and  was  made  lieutenant- 
general,  count,  and  eaptain-genoral  of  Louieiana  and 
Florida.  In  1784  he  became  captain-general  of  Cuba, 
and  in  the  same  year  succeeded  his  father  as  vioeroy  of 
Mexico.  Ho  built  the  palace  of  Chapultepeo.  D.  in 
Mexico  Not.  30,  I7S6. 

Gal'WBTt  county  of  Ireland,  in  the  provinee  of  Con- 
naught.  It<  western  part  along  the  Atlantio  is  wild  and 
monntainoQS;  the  eastern  part  is  flat.  Good  breeds  of 
cattle  and  sheep  aro  reared  here.  The  fisheries  are  con- 
siderable, but  agricnltnre  is  neglected.  Ai«a,'3447  square 
miles.     Cap.  Oalway.     Pop.  248,257. 

Galway,  town  of  Ireland,  the  capital  of  the  county  of 
Qalway.  It  is  situated  on  Oalway  Bay,  at  the  mouth  of 
the  Corrib,  and  has  a  considerable  retail  trade,  thriring 
fisheries,  and  some  manufactures  and  commerce.  It  is  the 
terninus  of  the  Midland  Great  Western  Railway,  is  the 
seat  of  one  of  the  queen's  colleges  for  Ireland,  and  has  a 
Ronuui  Catholic  bishop.  The  town,  with  its  suburbs,  is 
TirtumHy  a  eoanty  within  itselt  Pop.  13,184;  with  sub- 
urbs, 19,833. 

Galwar^  post-r.  and  tp.  of  Saratoga  oo.,  N.  T.,  bai  a 
seminary  and  3  churches.     Pop.  of  tp.  2174. 

GalwaT  Bar  <>  an  inlet  of  the  Atlantic,  20  ssiles  long 
and  from  18  to  8  miles  broad,  on  the  westoro  coast  of  Ire- 
land, ptoteeted  iVom  the  swell  of  the  ocean  by  the  Arran 
Isle*,  and  affording  many  adTantages  for  the  constmotion 
of  a  harbor  of  refuge. 

Ga'ma  (or  Grama)  Gras*  [said  to  be  from  Oama, 
one  of  the  Haldire  Islands,  or  from  M.  Oama,  a  gentleman 
of  Mexico  who  first  cultiTated  it],  the  Triptacnm  daeljloidt; 
a  Tery  large  grass  of  North  and  tropical  America,  cultirated 
to  a  considerable  extent  as  a  forage-plant  in  the  warm  re- 
Kions  of  both  continents.  The  name  is  giren  in  the  Far 
West  to  rarions  speeies  of  bntfalo-grass  (ehiefiy  Boute- 
loHn),  which  fumisn  good  pasturage  for  stock. 

Gama^  da  (Vascd),  count  of  Yidigueira,  was  b.  at 
Sines,  in  Portugal,  in  1450;  became  a  sicilled  mariner  and 
a  gentleman  of  the  king's  household,  and  in  14S7  was  de- 
ipatclied  in  command  of  the  royal  squadron  to  the  East 
Indies  by  way  of  the  Cape  of  Oood  Hope,  lately  disoorered 
by  Diax.  The  Indian  Ocean  was  then  unexplored.  Oama 
coasted  the  eastern  shores  of  Africa,  and  visited  India,  re- 
turning to  Lisbon  in  1499.  Cabral's  expedition  and  the 
diseoTcrj  of  Braxil  followed.  Oama  made  his  second 
Toyage,  with  20  ships,  in  1502-03,  and  became  inTolred  in 
hostilitiea  with  the  towns  of  the  Malabar  coast,  which  he 
punished  severeW.  Id  1499  be  had  receired  the  title  of 
admiral  of  the  Indies.  In  1524  he  was  sent  out  M  riee- 
roy.    D.  at  Coobin,  India,  Dec.  25,' 1524. 

Gam'ala,  a  strong  fortress  and  town  of  Palestine,  be- 
sieged in  rain  by  Agrippa,  but  taken  by  Vespasian  after 
a  brave  resistance,  when  the  survivors,  9000  in  number, 
perished.  It  probably  was  at  El  Houn,  a  steep  hill  oppo- 
site Tiberias,  and  on  the  E.  side  of  the  Sea  of  Galilee. 

Gama'liel  tbb  Elder,  a  famous  Jewish  doctor  and 
Pharisee,  instructor  of  St.  Paul.  D.  about  50  A.  D.  Tra- 
dition says  he  became  a  Christian,  but  the  Jewish  writings, 
in  which  his  learning,  justice,  and  wisdom  are  commem- 
orated, do  not  allude  to  this  conversion. — Oakaliel  the 
Yoc.iOBR,  grandson  of  the  above  (b.  about  50  a.  d.,  d. 
abont  116),  was  also  a  famous  rabbi,  president  of  the  school 
at  Jamnia,  and  strove  to  blend  PlaUinism  with  Judaism. 

Gambetta  (L£o!<),  lawyer  and  politioian,  b.  at  Cahors 
of  Oenoese  parents,  Oct.  30, 1838,  looks  more  like  an  Italian 
than  a  Frenchman,  and  is  one-eyed.  He  was  an  obscnra 
lawyer  until  1808,  when  ho  pleaded  in  a  political  case  which 
made  him  known  to  the  masses.  In  1869  he  was  therefore 
elected  deputy  to  the  Corps  LSgisIatif  as  representative  of 
radicalism.  On  Sept.  4,  1870,  Oambetta  became  a  member 
of  the  revolutionary  government.  During  the  siege  of  Paris 
he  left  the  city,  and  vainly  attempted,  from  Tours,  and 
afterwards  from  Bordeaux,  to  arrest  the  German  invasion. 
In  1871  lie  was  returned  member  to  the  Versailles  National 
.Assembly,  al)andoned  the  cause  of  his  former  friends  of  the 
Commune,  and  supported  M.  Thiers,  after  whose  downfall 
Oambetta  endeavored  to  become  again  the  leader  of  the  Left 
of  the  Assembly.  F£lix  AucAioirE. 

GaaHkiat  *  deep  and  powerful  river  which  traverses 
the  region  of  Western  Afnea  known  as  Senegambia.  It 
Sails  into  the  Atkntie  at  Bathnrst,  in  lat.  13°  28'  N.,  Ion. 
16=  Sir  W. 

Gambia,  a  British  settlement  at  the  mouth  of  the  rirer 


Gambia.  Bathnrst,  on  the  island  of  St.  Mary,  is  the  prin- 
cipal station,  and  has  a  considerable  export  trade  in  gold- 
dust,  ivory,  wax,  hides,  and  bom.  The  settlement  has  a 
population  of  14^190,  of  which  only  5fi  are  Europeans. 

Gam'bier,  post-v.  of  Knox  eo.,  0.,  on  the  Cleveland 
Mt.  Vernon  and  Columbus  R.  R.,  t  miles  E.  of  Mt.  Vernon. 
It  is  the  seat  of  Ke!(TO!(  Colleoe  (which  see).     Pop.  581. 

Gambier  Islands,  a  group  of  islands  of  coral  for- 
mation in  the  Pacific  Ocean,  in  lat.  23°  8'  8.,  Ion.  134°  55' 
W, ;  under  the  protectorate  o(  France.  Vessels  going  from 
Chili  to  Tahiti  visit  them  to  take  in  fresh  water.    Pop.  1500. 

Gambier  (Jakes),  Baboe,  Q.  C.  B.,  b.  in  the  Bahamas 
of  Huguenot  stock,  Oct.  13, 1736 ;  etfterod  the  British  navy ; 
served  with  distinction  against  the  American  Revolutionists 
and  the  French;  rear-admiral  1795;  vice-admiral  1799; 
admiral  1805;  bombarded  Copenhagen,  and  was  made  a 
baron  1707;  was  one  of  the  commissioners  who  drew  up 
the  Treaty  of  Ghent  1814.  D.  at  Irer,  England,  Apr.  19, 
183.^.     His  title  is  now  extinct. 

Gam'bir,  or  Gam'beer(7'erra/<iponiVn),  a  variety  of 
catechu.  It  is  the  solid  astringent  extract  obtained  by  in- 
fusing the  leaves  and  shoots  of  the  Nauclea  {  Uncaria)  Oant- 
iir  in  warm  water,  and  evaporating  the  solution  to  dryness. 
The  best  gambir  is  made  at  Rhio,  in  the  isle  of  Brittany, 
in  the  Eastern  Archipelago.  It  is  principally  exported 
from  Singapore,  in  brown  masses  covered  with  matting. 
Its  fracture  is  even  and  dull.  It  dissolves  almost  com- 
pletely in  Iioiling  water,  and  its  solution  gives  precipitates 
with  glue  and  with  sulphuric  acid.  Its  peculiar  properties, 
which  make  it  useful  in  tanning  leather,  are  due  to  tannic 
acid,  which  is  called  oatechu-tannic  acid,  as  it  differs  from 
gallo-tannic  acid  in  giving  a  grayish-green  precipitate  with 
ferric  salts,  while  the  latter  gives  a  bluish-black  precipi- 
tate, and  in  giving  no  precipitate  with  tartar  emetic.  (See 
Taiixic  Acid.)  C.  F.  Chandler. 

Gambling,  or  Gaming.  See  Dice,  Playinq-Cabm, 
LoTTERr,  and  Sport. 

Gamb'ling-Hon'ses*  It  is  humiliating  to  reflect  that 
while  the  Mohammedan  religion  has  always  succcssfnlly 
repressed  gambling,  Christianity  has  witnessed  its  worst 
exoesses.  The  most  degrading  form  which  this  vice  has 
assumed  is  that  by  which  houses  are  dedicated  to  it.  From 
the  days  of  St.  Louis,  whose  brother  was  an  extravagant 
gambler,  to  those  of  Da  Gnesclin,  who  was  not  less  in- 
sanely given  to  this  degrading  vice,  we  find  in  France  men 
who  were  famed  for  honor  and  bravery  rendered  contempt- 
ible by  this  low  form  of  avarice.  In  the  reign  of  Charles 
VI.  the  Hfitel  de  Kcsle  in  Paris  was  a  noted  gaming-house 
for  the  nobility,  and  there  is  an  old  poem  which  describes 
the  infamous  deeds  of  this  mansion.  {The Oaming- Table, 
by  ArrDREW  Steimmetz,  vol.  i.)  From  Louis  XI.  to  Henry 
IV.  gambling  steadily  progressed,  until  under  this  last 
monarch,  who  set  the  example  by  the  most  extravagant 
play,  aeademiee  de  jen,  or  gambling-houses,  were  estab- 
lished everywhere  in  Paris  in  the  teeth  of  the  most  strin- 
gent laws.  During  the  reign  of  Lonis  XIII.  47  gaming- 
houses at  Paris,  which  had  been  licensed,  and  from  which 
several  magistrates  drew  a  perquisite  of  half  a  sovereign 
a  day,  were  suppressed.  Matarin,  under  Louis  XIV.,  de- 
veloped gaming,  and  made  the  palace  a  mere  gambling- 
house,  as  appears  from  the  letters  of  Madame  de  Sirigni. 
When  the  piay  of  hoca  was  prohibited  in  Paris  under 
penalty  of  death,  it  was  freely jtlayed  at  court.  Gaming- 
houses were  first  licensed  in  Paris  in  1775.  Fouohi  re- 
ceived £128,000  for  permitting  them,  and  in  these  "hellp" 
this  minister  of  police  employed  120,000  spies,  who  were 
also  eroupiere.  It  is  to  be  remarked  that  in  all  countries 
a  decline  in  public  honesty  and  private  decency  has  been 
in  exact  ratio  to  the  spread  of  gambling ;  and  this  has  in- 
creased as  gaming-houses  have  existed.  In  such  places 
cheating  becomes  a  science,  and  the  houses  colleges  of 
deceit.  Loaded  dice  have  been  dug  up  in  Pompeii,  and 
the  Egyptians  knew  how  to  throw  a  sure  six  ;  but  it  is  in 
the  great  gaming-houses  of  modem  times  that  a  thousand 
means  of  systematically  plundering  the  public  are  delibe- 
rately invented  and  practised.  Under  John  Law,  the 
gambler,  all  France  became  in  one  sense  a  "  hell,"  and  it 
was  at  this  time  that  houses  of  play  received  this  most 
appropriate  name.  Under  the  empire  gambling  became 
in  reality  "  Napoleonic,"  and  the  Palace  Royal,  Frascati's, 
and  other  magnificent  en/ere  witnessed  the  nightly  min  of 
families  and  fortunes.  In  1836,  by  the  motion  of  J.  B. 
Delessert,  all  gambling-houses  were  closed  on  Jan.  1, 1838. 
Many  have  read  the  eelebrated  sketch,  The  Laet  Night  at 
FratatC:  At  present  gambling  in  Paris  is  secret  and 
illegal.  It  is  chiefly  oondnoted  at  houses  where  lorettet 
dine.  After  dinner  the  doors  ore  closed,  and  cards,  rou- 
lette, etc.  are  introduced.  The  great  gambling-houses  of 
Germany,  now  suppressed,  were  at  Baden,  Homburg,  and 
Wiesbaden,  to  which  may  he  added  Spa  and  Aiz-ia-Cba- 
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pelle.  Theae  towns  oombined  evety  attraction,  and  to  the 
mlnenil  ■pringa  whioh  flnt  made  them  plues  of  resort  were 
■dded  walks,  drives,  gardens,  balls,  reading-rooms,  and 
publio  mnsic.  The  principal  game  at  the  public  tables 
was  trente-et-quarante  ("30  and  40"),  oommonly  oalled 
rouge-et-Boir,  and  the  second  roulette.  No  skill  was  re- 
qnired  to  play  at  these ;  the  coin  laid  on  the  red  or  black 
side  of  the  table  was  either  lost  or  retanied  double,  or  else 
on  certain  numbers,  whioh  appeared  to  giro  an  even  chance 
to  the  player,  or  to  increase  tne  profit  with  the  risk  in  due 
ratio,  as  certain  cards  or  the  dropping  of  a  ball  on  a  cer- 
tain namber  decided.  Bat  once  in  about  fifteen  times  a 
certain  "  tie,"  or  lero,  j^ire  all  on  the  table  to  the  bank ; 
and  on  this  tie  the  company  supported  the  place,  paid 
dividends,  and  paid  immense  sums  to  the  government.  At 
Spa  the  annual  profit  was  £40,000.  In  1872  all  these  moral 
post-houses  were  put  an  end  to.  At  present  that  at  Monaco 
IS  the  only  one  leu,  and  there  may  be  still  beheld  the  spec- 
tacle af  a  prince  so  degraded  as  to  live  by  vice,  and  to 
whom  the  odor  lucri  is  indifierent.  C.  Q.  Lelaxd. 

Gamboge,  or  Camboge  [named  from  Cambodia, 
where  it  is  obtained],  the  dried  jnioe  fVom  the  trunk  of 
a  tree  growing  in  Cambodia  and  Siam,  lately  determined 
to  be  the  Qarcima  morella,  variety  pedieeUataf  order  Cla- 
siacese.  Gamboge  is  a  brittle  resinous  substance,  odor^ 
less,  but  of  acrid  taste,  orange-yellow  in  mass,  and  a  splen- 
did pure  yellow  in  powder.  It  consists  essentially  of  a  gum 
and  resin,  without  volatile  oil.  The  rosin,  known  as  gam- 
bogie  acid,  forms  on  the  average  about  80  per  cent,  of  good 
gamboge,  and  is  the  ingredient  that  yields  the  color  and 
the  medicinal  power.  Gamboge  is  imported  from  Canton 
and  Calcutta  in  cylindrical  rolls  called  pipe  gamboge,  and, 
though  of  inferior  quality,  in  irregular  masses  called  cake 
or  lump  gamboge.  Aledicinally,  gamboge  is  a  powerful 
irritating  cathartic,  prodnoLng  watery  discharges,  and  in 
full  dose  nausea  and  vomiting  as  well.  From  its  harsh- 
ness it  is  not  used  alone,  but  generally  as  an  ingredient  of 
the  compound  cathartic  pill  of  the  Pharmacopoeia.  In  the 
arts  gamboge  is  used  as  a  pigment.  It  readily  diffuses  in 
water,  forming  a  yellow  emulsion.  It  is  employed  also  to 
stain  wood  in  imitation  of  box,  to  stain  marble  yellow,  aod 
the  resin  dissolved  in  alcohol  is  an  ingredient  of  the  gold- 
colored  lacquer  used  for  brass-work.       Bdwaro  Curtis. 

Game-Iiaws,  laws  regulating  the  killing  and  taking 
of  game.  Under  the  English  oommon  law  all  game  was 
regarded  as  the  property  of  the  king,  and  heavy  penalties 
were  imposed  upon  those  who  encroached  upon  the  royal 
prerogative  by  engaging  in  the  hunting  of  such  animals. 
To  kill  a  deer,  it  is  stated,  was  considered  almost  as  hein- 
ous an  offence  as  to  kill  a  man.  But  the  severity  of  the 
punishment  was  relaxed  in  favor  of  offenders  belonging  to 
the  nobility  or  the  higher  classes  of  society ;  so  that,  by 
force  of  custom,  they  came  to  enjoy  a  peculiar  privilege 
and  exemption.  But  at  an  early  period  the  laws  concern- 
ing the  taking  of  game  were  deflsed  by  statute.  The  statute 
now  in  foree  dm  abolished  all  distinction  of  class  in  regard 
to  the  nature  of  the  liability  incurred  by  violating  the 
law,  and  requires  all  persons  desiring  to  hunt  game,  either 
upon  their  own  land  or  that  of  another,  to  take  out  a  yearly 
certificate  by  whioh  permission  is  conceded.  If  the  land 
belongs  to  soma  third  person,  his  consent  that  a  certificate 
may  issue  must  be  obtained.  Poaching  is  punished  with 
great  severity.  No  person  is  antborised  to  sell  game  with- 
ont  procuring  a  license  conferring  the  power.  Minute  and 
stringent  regulations  are  established  determining  the  times 
of  the  year  when  game  may  be  taken  by  those  possessing 
the  privilege.  The  policy  of  the  English  legislation  is  to 
confine  the  right  to  kill  game  to  the  aristocratic  and  land- 
holding  classes;  and  the  laws  prohibiting  interference  with 
their  privileges  are  consequently  made  very  rigid  and 
strictly  enforced.  In  the  IT.  S.  the  right  to  kill  game  Is 
enjoyed  equally  by  all  oitisens,  and  the  only  oommon-Iaw 
lestriction  against  its  exercise  arises  from  the  necessity  of 
avoiding  the  commission  of  a  trespass  upon  the  lands  of 
other  persons.  But  statutory  provisions  have  been  adopted 
in  a  large  namber  of  the  States  prohibiting  the  act  of  taking 
certain  valuable  kinds  of  game  except  at  certain  seasons  of 
the  year.  (For  details  the  statutes  of  each  State  must  he 
consulted.)     QeorobCbasb.   Kivisbo  by  T.  W.  Dwioht. 

Gaines,  Ancient.  See  GbeciA!!  Qaicb^  by  Pnor.  H. 
I.  Schmidt,  S.  T.  D. 

Ga'mlng,  in  law.  Gaming  eonsists  in  the  playing  of 
games  of  baiard  for  money  or  some  article  of  peenniary 
value.  At  common  law  this  was  not  recognised  as  a  crim- 
inal offence,  and  was  only  made  pnnishable  when  it  had 
been  employed  as  a  means  for  the  commission  of  f^nd. 
Thus,  cheating  by  the  use  of  false  dice  or  deceptive  oards 
subjected  the  defrander  to  indictment,  and  he  was  punished 
by  fine  and  imprisonment.  Publio  gaming-houses  also 
were  deemed  oommon  nuisances,  and  might  be  suppressed. 


But  in  all  cases  where  the  persons  engaging  in  gaming 
were  the  victims  of  no  imposition,  acted  of  their  own  free 
consent,  and  the  play  was  fairly  conducted,  not  only  was 
the  act  not  deemed  sufficiently  reprehensible  to  deserve 
legal  punishment,  but  the  courts  would  lend  their  aid  to 
enable  the  winner  of  money  to  recover  it  from  the  loser. 
But  the  pernicious  infiuence  of  gaming  upon  social  morals, 
and  the  aversion  which  it  is  apt  to  create  in  its  votaries  to 
the  pursuit  of  ordinary  methods  of  money-making,  as  well 
as  the  great  opportunities  which  are  afforded  for  delnding 
and  defrauding  the  inexperienced  and  the  young,  have  led 
to  the  enactment  of  statutes  both  in  England  and  (without 
doubt)  in  all  the  States  of  the  Union,  making  the  practice 
unlawful  and  imposing  penalties  upon  those  engaging  in 
it,  or  providing  means  for  its  repression.  In  England  pro- 
vision is  made  for  the  institution  of  summary  proceedings 
to  convict  and  punish  the  proprietors  of  gaming-houses, 
and  it  is  declared  that  all  contracts  by  way  of  gaming  or 
wagering  shall  be  void,  and  that  no  snit  shall  be  brought 
to  recover  the  money  won.  Bills  and  notes  given  for 
money  won  at  play  are  void  on  account  of  the  illegal  con- 
sideration. In  New  York  all  wagers  or  bets  upon  any 
gaming  or  upon  any  uncertain  event  are  pronounoed  un- 
lawful, and  all  contracts  for  the  payment  of  money  when 
the  question  of  chance  is  determined  are  void.  If  any 
money  or  property  be  deposited  with  a  stakeholder  to  await 
the  result  of  a  game  or  wager,  the  depositor,  whether  fa* 
lose  or  not,  may  bring  suit  against  the  stakeholder  or  win- 
ner (if  he  receive  it)  to  recover  it.  If,  moreover,  any  person 
shall  at  any  one  time  or  sitting  win  any  sum  of  money  or 
value,  he  may  be  compelled  to  forfeit  five  times  the  value 
of  the  money  or  artiolas  so  won,  to  be  recovered  by  the 
overseers  of  the  poor.  An  habitual  gambler  has  been  ad- 
judged to  be  an  "improvident  person,"  under  s  statute 
whioh  makes  "  improvidence  "  a  disqualiJIostion  to  hold  the 
office  of  executor  or  administrator.  In  Massachusetts  ob- 
taining money  by  gambling  is  declared  larceny.  The  pro- 
visions against  gaming  in  the  other  States  aro  of  substan- 
tially the  same  purport,  though  they  an  not  generally  of 
such  great  stringency  as  in  New  York.  In  a  number  of  the 
States  it  is  the  rule  that  if  money  put  up  as  a  stake  b« 
onoe  paid  to  the  winner,  the  loser  cannot  recover  it. 

Qbobob  Chabb.    Reviskd  bt  T.  W.  Dwiobt. 

CrB'minK-Hon'ses,  houses  kept  for  the  purpose  of 
enticing  people  to  gamble  for  money  or  other  articles  of 
value.  At  common  law  these  may  be  suppressed  as  publio 
nuisances,  on  aooount  of  their  tendonoy  to  produce  public 
disorder  by  the  assembling  of  many  persons,  or  to  promote 
oheating  and  other  eorrnpt  practices.  It  is  neccsmry  in 
order  to  sustain  an  indictment  that  the  house  be  Bsed  oom- 
monly  for  gaming  purposes.  Such  a  use  upon  a  single  oo- 
oasion  would  not  be  sufficient.  There  is  no  need  that  the 
house  be  open  to  the  entire  publio;  it  will  suffice  if  it  be 
used  by  a  class  of  persons.  If  the  proprietor  be  mer«ly  a 
temporary  oooupant,  be  is  liable  to  the  same  extent  as  if  he 
were  the  owner  of  the  premises.  In  a  number  of  States 
statutes  have  been  passed  regulating  or  prohibiting  the 
keeping  of  gaming-houses.  In  New  York  any  person  keep- 
ing a  room  or  building  for  gambling  purposes,  or  leasing  it 
with  knowledge  that  it  is  to  be  used  in  such  a  manner,  may 
on  conviction  be  sul^eoted  to  a  fine  of  not  less  than  fifty 
nor  more  than  five  hundred  dollars ;  and  if  any  one  shall 
inveigle  another  into  a  gambling-hoase,  he  may  be  held 
responsible  for  the  money  or  property  lost  by  the  penea  so 
invited.  (See  Oamiro.) 

Qeoroe  Chase.    Kevisid  bt  T.  W.  Swiobt. 

Gam'mams  [Lat.  for  "lobster;"  Gr,  n^ifu^w],  a 
genus  of  sessile-eyed  crustaceans  of  the  order  Amphi- 
poda  and  family  Qammaridio.  The  genus  includes  the 
fresh-water  shrimp  {Gammarvt  pttlex  of  Europe,  Gam- 
manu  mitnu  of  the  U.  8.),  common  under  stones,  and 
some  marina  speoies. 

Gam'mell  (William),  LIi.D.,  an  American  teacher  and 
author,  b.  in  Hedfleld,  Mass.,  Feb.  10,  1812;  graduated  at 
Brown  University  1831;  tutor  in  that  university  in  1832, 
and  subsequently  professor  of  rhetoric  and  English  liter- 
ature till  18&0,  when  he  was  transferred  to  the  chair  of  his- 
tory and  political  economy,  which  he  continued  to  fill  till 
1884.  He  is  the  author  of  a  Life  of  Boger  Willimn  and 
of  a  Lift  of  Qov.  Samuel  Ward,  both  of  which  were  pub- 
lished in  Sparks'a  American  Biographj/;  a  Bittory  of  Amer- 
ican Baptft  Miuiom,  publiehcd  in  1850,  and  of  saveral 
discourses  and  essays,  historical,  biographioal,  and  literary. 
He  has  also  been  a  frequent  contributor  to  the  press  in  re- 
views, magaxines,  and  newspapers.  J.  H.  GlUiORK. 

Gam'nt,  in  music,  the  name  eommonly  given  to  the 
series  of  notes  forming  the  diatonie  scale.  The  fint  kt- 
tempt  to  adjust  in  a  scientifio  manner  the  elements  of  the 
diatonic  soale  is  usually  ascribed  to  Guido  d'Areaio, »  B«n- 
ediotine  monk  of  the  tenth  century.    He  had  diligvBtly 
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■todied  miuic,  raoh  u  it  than  wu,  and  hj  pnotioe  in 
hia  Bonuter;  beoama  to  seiuible  of  the  nesdleaa  diffiool- 
tiea  ijnpoaed  upon  learnen  for  wsnl  of  a  dear  and  aeientiflo 
amngement  of  the  Tarioiu  tonea  that  b«  undertook  the 
lemodelluig  of  the  whole  musical  ajttem.  He  eommeneed 
by  altering  the  Oreek  ttiraeliord  to  a  kexaekord,  adding 
one  note  below  tlie  loweat  then  in  nae.    To  thia  new  or  aup- 

Itlementar;  note  he  gave  the  name  of  gamma,  from  the  third 
etter  of  the  Greek  alphabet.     Ue  had  alao  been  mnoh  im- 
preaaed  with  the  ivoarrenoe  of  oertain  syllables  in  the  fol- 
lowing Terse  of  a  by  mn  to  St.  John,  then  in  fluent  use : 
"  m  qneant  lazla  Aeonare  flbrU, 
Min  gestorum  Amull  tuorum, 
SMve  pollute  £<ibli  reatam, 
Sancle  Joannes." 

To  the  six  notes  of  the  hexaehord  ho  therefore  appropriated 
these  syllables — viz.  Ut,  Ro,  Mi,  Fa,  Sol,  La,  and  by  a  oom- 
bination  of  the  word  gamma  and  the  syllable  ut,  the  scale 
thus  formed  [Si,  for  the  aeronth  grade,  being  added  afler- 
warda)  acquired  the  name  of  the  gamm-Ht,  or  gamut.  The 
scale  as  thua  regulated  by  Guide  appears  to  hare  embraced 
two  oetaves  and  a  sixth  in  its  range— i, «.  the  original 
gamut,  ita  repetition  in  the  ootave,  and  six  notes  of  a  fur- 
ther series.  William  STADirroir. 

GanaBOi|iie,  lloarishing  t.  of  Leeds  eo.,  Ont.,  Canada, 
■ear  the  Grand  Trunk  Railway,  and  on  the  St,  Lawrence, 
oppasite  the  Theaiand  Islands.  It  has  extensive  mannho- 
tarea,  a  great  water-power,  and  Is  a  plaoe  of  samrner  retort 
Pop.  of  mib-distriat,  3020. 

Gan'dia,  town  of  Spain,  tn  the  province  of  Valencia, 
on  the  Aleoy.  It  is,  with  respect  to  ita  situation,  one  of 
the  most  beautiful  4owna  in  Spain.     Pop.  8470. 

Gaa'do«  the  name  of  a  kingdom  of  Upper  Soudan, 
Western  Africa,  ia  situated  on  both  aidea  of  the  Kiger,  and 
is  inhabited  by  a  people  of  the  Foolah  race.  On  account 
of  the  fertility  of  the  soil  and  the  character  of  the  inhab- 
itants, this  kingdom,  in  conneotion  with  Sokota,  seema 
destined  to  be  the  centre  of  Hohammedan  civiliiation  in 
Keatem  and  Middle  Africa.  At  present,  howerer,  the  coun- 
try auffers  much  from  a  bad  administration.  It  baa  a  cap- 
ital of  the  same  name. 

Ganga.    See  Sakd  OnotTss. 

Gan'ges  [Or.  Mrm;  Hind.  OangA'],  the  prinoipal 
river  of  Hindottan,  and  (ai  well  oa  aoooant  of  its  magnl- 
tode  and  physical  eharaoter,  exhibiting  the  most  striking 
pbeaoBSDa  and  working  aooording  to  the  most  complex 
■ataral  laws,  as  on  aeeonnt  of  ita  intimate  connection  with 
the  uTiliaation  of  the  ooontry,  its  religioD,  and  \ts  buainesa) 
the  moat  interesting  river  on  our  globe— more  interesting 
even  than  the  Nila.  Its  wraioea  ara  in  the  Himalayas,  its 
month  in  the  Bay  .of  BengaJ.  Ita  entire  length  is  about 
1500  milca;  its  general  diraotioD,  ftrst  S.  B.,  and  then  E. 
It  begins  Its  upper  ooorse,  under  the  name  of  Bhagirathi, 
in  lat.  30°  W  S.  and  Ion.  79°  7'  E.,  at  an  elevation  of 
13,800  feet,  in  the  Himalaya  Honntaios,  whete^  aeeording 
to  the  oelebrated  old  Sansarlt  epos,  Jtamoj/ana — whiob  in 
Bsny  places  is  simply  an  allagorieal  description  .of  the 
Ganges  and  ita  inflnenee  on  human  life— it  bwame  entan- 
gled in  the  hair  of  Siva  on  its  desoent  from  heaven  to  earth. 
It  issues  from  under  an  immense  bed  of  snow,  piled  np 
between  three  peaks  from  the  height  of  13,800  feet  to 
22,010  feet;  ruAies  ont  from  the  Himalaya  in  wild  tor- 
rents; joins  the  Alakananda,  a  river  larger  than  itself; 
reeeivea  the  name  of  Ganges ;  and,  having  desoended  more 
than  12,000  feet  during  a  eonrse  of  160  miles,  it  enters  at 
Hordwar,  at  an  elevation  of  1024  feet,  the  plain  of  Hin- 
dostan,  and  begins  its  middle  course.  From  Hurdwar  t« 
Seebgangi,  where  the  lower  eonrse  of  the  Ganges  (the 
Delta)  begina,  the  diatanoc  ia  nearly  1100  milea.  At  Kurd- 
war  the  Qangea  becomes  navigable— above  Cawnpore  only 
for  river-craft  and  pasaenger  ateamera,  but  below  Allahabad 
for  large  vessels.  In  spite  of  the  frequent  shoala  which  it 
forma  at  one  aeason  ana  removes  the  next,  thus  altering  ita 
banks  from  year  to  year,  the  middle  channel  of  its  bed  ia 
everywhere  practicable  for  large  vessels  after  ita  confluence 
with  the  Jomna.  Below  All^abad  it  reoeires  from  the 
left  the  waters  of  the  Goomty,  Ohoggra,  Gnnduck,  and 
Koose,  and  from  the  right  those  of  the  Tous,  Kurnmnassa, 
and  Sone;  and  passing  by  the  large  cities  of  Benares, 
Patna,  Bahar,  and  Moorsbedabad  on  its  way  to  Calcutta, 
it  forms  a  most  splendid  highway  of  communication  and 
traffic  through  one  of  the  moat  fertile  and  moat  thickly 
peopled  regiona  on  the  earth.  The  Delta  of  the  Ganges 
Degina  at  a  diatanoe  of  200  milea  from  the  eea,  and  forma  a 
perfect  wilderness  of  oreeka  and  rivers,  aome  of  which  are 
salt,  and  all  of  which  are  anbjeot  to  tidal  influences.  The 
northern  anna  unite  with  the  waters  of  the  Brahmapootra ; 
the  southernmost,  the  Hoogly,  opeas  the  widest  and  deep- 
eat  passage  to  the  Bay  of  Bengal.  According  to  the  poet, 
this  delta  wu  formed  by  Siva  squsexing  the  water  from 


hi*  bain  and  letting  it  mn  ont  between  his  fingers ;  but 
aeeording  to  the  naturaliat,  it  was  formed,  na  all  other  deltas 
were  formed,  by  the  mud  which  the  river  carries  along  with 
it,  and  which,  in  the  oase  of  the  Ganges,  is  of  an  amount 
so  immense  that  its  annual  average  has  been  computed  at 
534,600,000  tons.  This  large  tract  of  low,  flat,  alluvial  land 
is  yearly  inundated  by  th;  Ganges  from  the  beginning  of 
May  to  the  beginning  of  November.  In  the  middle  of 
Anguat  only  the  houses  built  oa  mounds  and  the  tops  of  the 
trees  are  acen ;  the  whole  landscape  ia  one  sheet  of  water, 
where  large  veaaela  and  email  boata,  ateamahipa  and  rafta, 
awarm  and  float  along.  In  November,  when  the  waters 
have  anbsided,  acres  of  land  hare  been  carried  away,  and 
in  other  places  acres  of  land  hare  been  formed.  The  river 
is  worshipped  by  the  natives  aa  the  goddesa  "  Oanga."  Not 
only  are  pilgrimagea  made  to  particular  placea  on  its  ahoies, 
where  ablutionB  are  performed,  the  dying  expoaed,  an4  the 
dead  thrown  in,  but  the  whole  Hindoo  mythology  is  inter- 
woven with  aymbols  and  pictures  referring  to  it. 

Gangeit  post-tp.  of  AUogan  eo.,  Mich.,  on  Lake  Michi- 
gan.    Pop.  1256. 

Gan'gi,  town  of  Sicily,  in  the  pravinoe  of  Palermo. 
Pop.  10,635. 

GaB'glion  [Or.  Y'iyy'^'o'l'  ^n  rery  general  terms,  a 
ganglion  is  an  accnmulation  of  gray  nervous  matter  or 
cineritioua  subatance.  More  exactly,  a  ganglion,  wherever 
foand,  conaists  of  nerve-cella  and  nerve-flbres  mingled  in 
variona  proportions,  and  bearing  relations  (not  fully 
known)  to  one  another,  of  blood-veaaels,  and  of  a  frame- 
work of  connective  tissue.  The  term  (plu.  ganglia)  is  also 
applied  to  parts  of  the  gray  matter  of  tne  brain  and  spinal 
cord,  having  more  or  leaa  definite  ahapea  and  boundariea, 
and  being  the  teat  of  certain  fnnctiona;  the  optic  thalami 
and  corpora  atriata  in  the  brain  are  ganglia.  Ganglia  an- 
swering to  the  apeeiflc  definition  given  above  are  found 
attached  to  the  posterior  roots  of  the  apinal  nervea  (and 
aome  cranial),  upon  the  terminal  branches  of  many  nerves, 
and  in  greatest  abundance  and  of  greatest  size  in  the  ao- 
ealled  sympathetic  nervous  system.  (See  Gaicglioxic  Nxr- 
TOCS  Ststev.)  a  ganglion  may  be  round  or  flat,  or  of  any 
shape  (semilunar  ganglion),  and  may  be  of  microscopic 
site,  or  as  large  as  a  finger-nail.  In  the  Invertebrata  the 
nervous  ayatem  ia  wholly  made  np  of  auch  ganglia  united 
by  nervona  trunks  (bundlea  of  nervea).  The  exact  Talte- 
tlona  of  ganglia  are  not  well  known.  In  general  terma, 
they  have,  or  may  have,  all  the  attributea  of  a  nerve-centre 
— I.  e.  be  the  atandlng-point  of  motor  impulsea  and  the 
reception-point  of  sensory  impreasions.  Many  reflex  actions 
an  wholly  under  the  control  of  ganglia.      E.  C.  Bxanm. 

Ganglionic  Her'Tona  Sys'tem.  The  ganglionic  or 
sympathetic  nervous  system  is  an  appendage  of  the  cere- 
bro-apinal  system,  existing  in  a  rudimentary  condition  in 
nearly  all  Vertebrata,  and  attaining  its  most  complete  de- 
velopment in  man.  It  consists  of  ganglia  placed  in  front 
of  the  vertebral  column,  on  either  side  of  it,  from  the  base 
of  the  skull  to  the  coccyx,  or  lowest  bone  of  the  spine. 
These  ganglia  are  united  by  vertical  nervoua  corda,  which 
form  the  chains  of  the  sympathetic.  There  ara  four  pairs 
of  ganglia  in  the  head,  three  in  the  neck,  twelve  in  the 
dorsal  region,  four  in  the  lumbar,  five  in  the  sacral  region, 
and  one  ganglion  upon  the  coccyx.  This  single  ganglion 
is  the  point  of  union  of  the  two  chains.  From  these  gan- 
glia nerves  proceed  in  two  directions:  (1)  to  the  spinal 
nerves  and  thence  to  the  apinal  cord ;  and  (2)  to  various 
organa  and  to  other  ganglia  near  organs.  Theae  ganglia,  of 
large  aise  and  great  importance,  are  placed  upon  or  near 
to  the  heart,  lunga,  atomach,  liver,  kidneya,  intestines, 
uterus,  bladder,  etc.  These  ganglia  are  nearly  all  symmet- 
rically placed  on  either  aide  of  the  median  line,  and,  to- 
gether with  intricate  networks  of  nerve-fibrea  ooming  to 
and  going  from  them,  conatitute  what  are  called  plexuses. 
Thus,  we  hare  cardiac  plexuses,  solar  plexus,  hypogastric 
plexns,  etc.  Some  of  the  nerves  connecting  the  vertebral 
chain  of  ganglia  with  the  visceral  ganglia  are  so  important 
as  to  be  designated  by  special  namea.  The  cardiac  nervea 
extend  from  the  cervical  ganglia  to  the  cardiac  plexusea; 
the  splanchnic  nerves  connect  the  doreal  ganglia  with  the 
semilunar  gongliit,  which  lie  behind  the  stomach  and  go 
to  form  the  great  solar  plexus.  All  the  ganglia  referred  to 
above  ara  visible  to  the  naked  eye,  but  there  are  innume- 
rable microscopic  ganglia  in  the  sympathetic;  they  are 
found  between  the  muscular  fibres  and  under  the  muooua 
membrane  of  various  organs. 

The  functions  of  the  ganglionic  nervous  system  are  motor, 
sensory,  and  nutritive;  and  are  only  imperfectly  known. 
(I)  The  following  are  the  chief  movements  which  are  con- 
trolled by  the  sympathetic :  In  the  head  oertain  movements 
of  the  iris  (ophthalmic  ganglion),  of  muscles  of  the  internal 
ear  (otio  ganglion),  of  muscles  of  the  soft  palate  (spheno- 
pala^e  ganglion) ;  in  the  chest,  the  oardiao  contractions 


^igT^e^^tr©^ 


424 


GANG  MILLS-OANSON. 


by  the  eerriesl  ganglia  and  eardiao  plexuses;  in  the  abdo- 
men, the  peristaltic  movomenta  of  tne  stomach  and  intes- 
tines, the  eracnatire  movements  of  the  bladder  and  nterus. 
The  most  striking  peculiarity  of  this  motor  energy  is  that 
it  is  wholly  withdrawn  from  the  influence  of  volition — that 
it  is  manifested  in  an  automatic,  necessary  way.  It  is 
also  to  be  remembered  that  this  motor  energy  is  in  part 
derived  from  the  spinal  oord  by  means  of  the  fibres  eon- 
neoting  the  two  systems.  Motor  energy  is  also  shown  in 
the  range  of  the  ganglionic  nervous  system  in  the  move- 
ments of  blood-vessels,  arteries  chiefly ;  and  this  so-called 
vaso-motor  function  is  worthy  of  separate  study.  The  an- 
atomical basis  of  this  function  lies  in  this,  that  blood-ves- 
sels possess  a  muscular  coat,  and  receive  numerous  filaments 
from  sympathetic  ganglia;  some  of  the  larger  vessels  even 
bear  plexuses.  Experimentation  shows  that  if  the  ganglia 
or  nerves  supplying  blood-vessels  be  removed  or  severed, 
the  vessels  relax  and  remain  dilated ;  while,  on  the  other 
hand,  if  these  nervous  elements  be  irritated  (as  by  elec- 
tricity), the  vessels  diminish  in  sise  by  contraction  of  their 
musoular  coats.  In  the  parts  supplied  by  vessels  whose 
nerves  have  been  out  we  observe  redness,  increased  beat, 
and  greater  activity  of  nutrition.  This  law,  that  the 
ganglionic  nervous  system  controls  vasoalar  oontnustility, 
was  enunciated  by  the  distinguished  American  physiologist 
Brown-8£quard.  It  has  since  been  shown  that  this  func- 
tion of  the  sympathetic  nervous  system  is  in  great  part 
borrowed  from  the  spinal  cord,  the  same  eSbcts  being  pro- 
duced by  section  of  ganglionic  nerves  and  certain  parts  of 
the  spinal  axis ;  the  chief  vaso-motor  centre  for  the  body 
being  in  the  medulla  oblongata.  The  intimate  connection 
between  the  two  systems  is  shown  in  many  normal  and 
pathological  actions.  The  cardiac  movements,  for  example, 
occur  under  the  immediate  influence  of  ganglia  of  the  sym- 
pathetic, but  these  movements  are  made  faster  or  slower,  or 
rendered  irregular,  by  nervous  exoitationa  coming  from  the 
brain  or  spiniU  oord ;  physical  and  psychic  pain  may  arrest 
the  hearts  action;  certain  emotions  cause  palpitation; 
others  may  cause  intermittent  cardiac  contractions.  The 
peristaltic  movements  of  the  stomach  and  the  processes  of 
seoretion  in  its  glands  are  produced  by  reflex  actions,  talcing 
place  chiefly  within  the  circuit  of  the  great  sympathetic; 
yet  active  mental  exertion  or  an  emotion  may  arrest  these 
actions,  producing  acute  indigestion ;  and,  vice  imrtd,  an  in- 
tense irritation  of  the  stomach  may  cause  many  cerebral 
symptoms  —  headache,  vertigo,  mental  depression.  An 
emotion  may  produce  jaundice,  an  evidenoe  of  disturbanoe 
of  the  secretory  function  of  the  liver  by  a  cerebral  influ- 
ence. The  various  intestinal  functions  are  done  by  the 
agency  of  ganglia  and  nerves  of  the  abdominal  sympa- 
thetic; but  we  find  that  irritation  of  the  intestines  (worms, 
undigested  food)  may  set  up  violent  actions  of  the  spinid 
cord  (convulsions  in  infants)  or  cerebral  depression  (melan- 
cholia in  the  adult) ;  and  the  action  of  cold  upon  the  skin 
of  the  body  is  a  well-known  cause  of  increased  peristaltic 
action  and  secretion  in  the  bowel  (diarrhoea).  Turning 
now  to  purely  local  vascular  movements,  it  is  a  matter  of 
common  observation  that  we  blush  or  torn  pale  in  conse- 

Jiucnce  of  unexpressed  mental  states  (emotions).  The  above 
acts  justify  the  following  generalizations:  (1)  that  while 
many  local  movements  (muscular  and  vascular)  and  secre- 
tions are  under  the  immediate  control  of  ganglia  of  the 
sympathetic  system,  the  relations  existing  between  this  and 
the  cerebro-spinal  are  most  intimate,  and  that  actions  of  a 
reflex  order  are  constantly  taking  place,  involving  the 
activity  of  both  systems,  an  impression  made  upon  terminal 
cerebro-spinal  nerves  being  capable  of  producing  actions 
in  organs  supplied  by  ganglionic  nerves,  and  an  irritation 
of  terminal  nerves  of  the  sympathetic  being  capable  of 
setting  up  actions  in  the  brain  and  spinal  cord,  and  in  parts 
supplied  oy  nerves  issuing  from  them.  (2)  The  sensations 
arising  in  the  ganglionic  nervous  system  are  usually  vague 
and  dull :  in  perfect  health  there  are  no  visceral  sensations. 
When  excessively  excited,  however,  the  ganglia  and  nerves 
of  this  system  are  capable  of  evolving  most  intense  pain 
(colic,  passage  of  calculi,  angina  pectoris).  (.3)  As  regards 
tho  relations  of  the  ganglionic  nervous  system  to  nutrition, 
properly  speaking — i. «.  intimate  tissue-changes  independ- 
ent of  vascular  modification — we  know  little  or  nothing. 
The  theory  which  would  make  the  ganglionic  nervous  sys- 
tem the  seat  of  the  emotions  has  little  in  its  favor ;  all  that 
oan  bo  said  is,  that  many  emotions  are  expressed  in  part 
by  actions  (vaso-motor  and  sccretoryl  produced  by  the 
activity  of  this  system,  the  cerebro-spinal  system  having 
been  the  starting-point  of  the  activity.       E.  C.  Segcin. 

Gang  Mills,  lumber-manufaetnring  v.  of  Trenton  tp., 
Oneida  co.,  N.  Y.     Pop.  104. 

Gangrene  [Gr.  fiyypatra],  the  death,  or  partial  death, 
of  an  organ  or  any  portion  of  the  body.    Debility  from 


posing  agency.  Among  the  exciting  eanses  may  be  men- 
tioned mechanical  injuries  and  obstmetion  either  to  the  in- 
gress of  arterial  blood  to,  or  egress  of  venous  blood  from,  a 
part.  The  immediate  cause  of  the  death  of  a  part  is  always 
the  complete  cessation  of  the  capillary  circulation  in  it, 
A  distinction  is  generally  made  into  viet  and  dry  gangrene, 
according  to  the  condition  of  the  part  aflfected.  Another 
division  is  into  eotutitutional  and  local.  Gangrene  nsually 
begins  with  a  diminntion  in  the  sensation  ana  temperatnra 
of  the  part,  the  cuticle  becomes  detached,  and  a  serooi 
fluid  is  {ound  beneath  it.  The  limb  crackles  under  the 
finger,  owing  to  the  presence  of  gases  which  are  evolved 
by  the  decomposing  tissues.  These  symptoms  increase 
until  all  sensation  is  lost,  and  the  part  becomes  colored 
grecnish-blaek  by  the  sulphuretted  hydrogen  set  free  dur- 
ing the  process.  Tho  treatment  must  necessarily  vary  ao- 
eording  to  the  cause.  The  system  should  be  supported, 
and  inflammation,  if  present,  allayed.  If  there  be  any 
ohance  of  saving  the  part,  the  temperature  should  be  kept 
np  by  warm  fomentations.        Eowabs  J.  BEDHiKanAM. 

Gangne  [Fr.],  in  mineralogy  and  mining,  the  mineral 
sabstanoe  which  surrounds  an  ore  or  a  mineral,  lying  within 
the  same  vein,  but  not  blended  with  the  substance  it  enoloaes. 

Ga'nler,  tp.  of  Kankakee  eo..  III.    Pop.  1582. 

Gan'Jam,  district  of  the  province  of  Madras,  BritiA 
India.  It  lies  along  the  Bay  of  Bengal,  between  lot.  18° 
13'  and  10°  S2'  N.  Its  area  is  0400  square  miles;  pop. 
928,830.  It  produces  rioe,  maiie,  sugar,  oil,  and  diJSerent 
dyestuffa.     The  principal  town  is  Rosikoila. 

Gannat,  town  of  France,  in  the  department  of  AUier, 
has  a  large  trade  in  wine  and  com.     Pop.  5509. 

Gan'net,  a  name  applied  to  the  sea-birds  of  the 
genus  Sula.  The  Atlantic  coasts  of  the  V.  S.  have  two 
species — the  common  gannet  {Sula  Aouancr),  called  solan 
goose  in  England,  and  the  booby  gannet  {Snla  fiber)  of  the 
Southern  States.  The  former  is  extensively  taken  on 
northern  coasts  for  its  feathers  and  down.  The  eggs  are 
also  gathered,  and  the  young  birds  are  eaten.  On*  of  the 
principal  guano  birds  of  the  southern  hemisphere  ii  a 
gannet  (Sula  variegata). 

Gan'nett  (Ezra  Btilbs),  T>.  D.,  an  American  Unitarian 
clergyman,  b.  in  Cambridge,  Mass.,  May  4, 1861 ;  d.  near 
Boston  Aug.  28,  1871.  A  student  at  Phillips  Aoademy, 
Andover,  a  graduate  of  Harvard  College  in  the  class  of 
1820,  and  of  the  Cambridge  Divinity  School  three  yean 
later,  he  passed  at  once  into  the  ministry  as  colleague  pastor 
with  Dr.  W.  £.  Channing,  being  ordained  in  Federal  Btreet 
church,  Boston,  June  20, 1824.  In  that  charge  he  remained 
till  his  death.  His  great  activities  were  wholly  devoted  to 
his  ministry ;  he  was  an  ardent  preacher,  a  keen  theologian 
and  controversialist,  an  impassioned  writer  and  speaker 
on  religious  and  ethical  themes,  and  a  consecrated  pastor. 
His  published  discourses  were  numerous.  He  founded  The 
Scripture  Interpreter,  edited  for  some,  years  The  Monlklj 
Miecellany,  and  was  joint  editor  with  Dr.  Alvan  Lamson 
1844-49  of  The  Chritlian  Examiner.  As  a  leader  of  his 
denomination  he  was  known  in  En^tland  as  well  as  at 
home.  Its  benevolent  operations  he  bad  deeply  at  heart ; 
and  though  both  in  theology  and  politics  he  was  conserva- 
tive, his  passion  for  righteousness  waafelt  in  almost  every 
movement  of  social  philanthropy  that  was  aotire  in  his 
generation.  0.  B.  FROTHincaAv. 

Gano  (Rev.  SncpiiEn),  H.  D.,  Baptist  clergyman,  b.  in 
Kew  York  Dec.  25, 1762 ;  was  a  surgeon  in  the  Continental 
army,  and  having  been  ordainod  to  the  ministry  Aug.  2, 
1788,  from  1792  to  Aug.  18, 1828,  when  he  d.,  was  pastor 
of  the  First  Baptist  church  at  Providence,  R.  I. 

Ganoids.  See  Fisn,  by  Prof.  T.  Gill,  M.  D.,  Pb.  D., 
M.  N.  A.  S.,  and  Fossil  Fishes,  by  Pnor.  J.  8.  Newsebrt, 
M.  D.,  LL.D.,  M.  N.  A.  S. 

Ganaevoort  (Peter),  b.  at  Albany,  N.  T.,  July  17, 
1749 ;  appointed  major  2d  New  York  regiment  1776,  and 
aocompanicd  the  army  of  Montgomery  in  its  invasion  of 
Canada;  lieutenant-colonel  177n,  and  commanded  Fort 
George;  the  following  year,  while  in  command  of  Fort 
Stanwix,  he  successfully  withstood  a  siege  of  nearly  three 
weeks  against  the  British  and  Indian  forces  under  St.  Iie- 
gcr,  by  which  he  prevented  the  latter  from  co-operating 
with  Burgoyne ;  for  which  service  the  thanks  of  Congress 
were  tendered  him.  In  1781  the  State  of  New  York  appoint- 
ed him  brigadier-general,  and  in  1809  be  waa  appointed 
in  the  U.  S.  army  with  the  same  rank.    D.  Jnly  2, 1812. 

Gan'son  (  John  ),  b.  in  Le  Roy,  Genesee  co.,  N.  Y.,  Jan.  1, 
1818 ;  graduated  at  Harvard  College  in  1839 ;  studied  law, 
was  admitted  to  the  bar,  and  removed  to  Buffalo  soon  after, 
and  reaohed  the  first  place  at  the  bar  in  Erie  co.  In  18(2 
he  was  elected  to  the  State  senate,  and  on  the  expiration 
of  his  term  was  elected  to  Congress,  serving  from  18S3  to 
1865.     In  1864  wb<  elected  a  delegate  to  the  Chicago  con- 
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After  Nrring  out  hiti  term  in  Congreig,  he  retired  from  po- 
liticsl  life  and  deroted  himself  to  bia  profession,  in  Wfaieh 
be  attained  eminent  sucoen  and  an  ample  fortone.  In 
1873  he  was  induced  to  accept  the  nomination  for  the  State 
senate,  and  was  elected  by  a  large  majority,  serving,  as 
before,  on  the  judiciary  committee.  In  politics  he  was  a 
Democrat  of  the  oonserratiTe  school,  always  discharging 
his  duties  in  accordance  with  his  personal  convictions,  and 
not  governed  by  mere  party  tiei.  D.  at  Buffalo,  N.  T., 
Sept.  28,  1S74. 
Gantt,  tp.  of  Greenville  eo.,  S.  C.  Pop.  844. 
Gantt  (Levi),  b.  in  the  District  of  Columbia  1817; 
graduated  at  the  V.  S.  Military  Academy  July,  1841,  and 
entered  the  army  as  brevet  second  lieutenant  of  infantry ; 
promoted  to  be  second  lieutenant  1842,  and  first  lientenant 
1847;  served  in  the  Florida  war  (1841-42),  and  in  the  war 
with  Mexico  (1846-47),  being  engaged  in  the  battle  of 
Monterey,  siege  of  Vera  Crus,  l>attles  of  Cerro  Oordo,  Con- 
trenis,  Chumbusoo,  Molino  del  Rey,  and  Cbapnltepec ;  in 
the  last-named  battle,  while  bravely  leading  a  storming- 
party,  he  was  killed  Sept.  13,  1847. 

Gan'rmede  [raroiiif(i|t],  in  Qi«ek  mythology,  the  beav- 
tifal  son  of  Tros  and  CalirrhoB,  stolen  by  Zens,  who  sent 
his  eagle,  or  came  in  the  shape  of  an  eagle,  and  took  Gan- 
ymede to  Olympns,  where  he  became  the  cop-bearer  of  the 
gods.     His  myth  is,  however,  variously  stated. 

Gapi  a  poorly  built  but  beautifully  situated  town  of 

Pranee,  In  the  department  of  Hantes-Alpes.   It  is  a  bishop's 

see.    Pop.  8219. 

Gap,  tp.  of  Montgomery  co..  Ark.     Pop.  628. 

Gap  Civil,  post- v.,  cap.  of  Alleghany  CO.,  N.  C,  in  a  fine 

valley,  38  miles  S.  W.  of  WythevtUe,  Va.     Pop.  of  tp.  «68. 

Gapes,  a  disease  of  fowls  and  other  birds,  caused  by 
the  preeenoe  of  trematode  worms  (Famiola  trackealii)  in 
the  windpipe.  The  number  of  worms  present  is  sometimes 
so  great  as  to  choke  the  bird.  More  commonly  they  cause 
inflammation  and  diffloulty  of  breathing.  A  feather  moist- 
ened with  spirits  of  turpentine  may  be  thrust  into  the  wind- 
pipe, and  turned  about  till  the  worms  are  removed.  Sim- 
ilar organisms  have  been  found  in  the  air-passages  of  mam- 
mals, but  their  presenoe  is  not  easily  detected,  nor  is  thore 
any  effective  treatment. 

Garaman'tes,  the  aooient  name  of  a  people  of  the 
great  desert  of  Bahoro.  They  were  not  negroes,  and  bad 
a  town  called  Gorama  (now  Otrma).  They  ware  warlike 
Bomades,  and  were  engaged  in  the  oaravon-trode  acroM 
the  desert,  and  their  descendant*  probably  still  exist  under 
ether  names. 

Garancenx,  a  product  of  the  aotion  of  snlpborio  aeid 
on  waste  madder.   (See  Maddkr.) 

Gar'ancin,  a  preparation  of  madder,  obtained  by  first 
exhausting  the  pulverized  madder  with  water,  treating  it 
with  sulphuric  acid  at  100°  C.  (212°  F.),  and  again  wash- 
ing. For  most  purposes  garanoin  is  preferred  to  madder ; 
it  produces  more  brilliant  colors,  requires  less  after-treat- 
ment, and  leaves  the  whites  clearer.  (See  Madder  and 
CALico-PRi!iTixa.)  C.  F.  Cbaxdlrr. 

Garci'a  (Mandel  db  Popl-lo  Vicente),  father  of 
Mmes.  Malibran  and  Viardot,  was  b.  at  Seville,  Spain,  Jan. 
21, 177& ;  was  a  fine  tenor  singer,  an  able  instructor,  and  a 
writer  of  operas,  of  which  The  Caliph  of  Bagdad  is  the  best. 
D.  in  Paris  June  9,  18.<<9.— His  son  Makuel,  b.  1805,  in 
Madrid,  attained  a  world-wide  fame  as  a  teacher  of  vocal 
music,  chiefly  in  Paris  and  London.  Author  of  works  on 
musical  instruction. 

Garcila'so  de  la  Te'ga,  "  the  Spanish  Petrarch,"  b. 
1503  at  Toledo,  was  an  oflicer  in  Charles  V.'a  army,  and  d. 
at  Nice  of  a  wound  in  1538.  His  poems  {Obrat,  1553)  are 
few,  bnt  of  high  ezeellence. 

Garcilaso  de  la  Tega,  b.  at  Cuico,  Peru,  1530,  was 
the  son  of  the  Spanish  governor  of  Cuico  by  a  Peruvian 
prinoen  of  the  Inca  blood ;  served  as  a  soldier  in  Europe, 
ont  is  chiefly  remembered  for  his  Commeularia,  a  valuaole 
narrative  of  Peruvian  history  before  and  daring  the  war 
of  conquest.     D.  in  Spain  about  1815. 

Gard,  department  of  France,  bordering  on  the  RhAne 
and  the  Mediterranean,  and  watered  by  the  RhAne  and 
its  affluents,  the  Gard  and  the  Ceie.  From  the  Cevennes, 
which  ocoapy  its  north-western  port,  the  country  slopes 
down  towards,  and  became  marshy  along,  the  Mediterra- 
nean. Wine,  olives,  and  silk  are  the  main  productions ; 
coal  is  found.    Area,  2291  square  miles.     Pop.  429,747. 

Gar'da,  I>aKO  dl  (the  aneient  Laetu  Benaeiu),  the 
largest  and  one  of  th*  most  beantifnl  lakes  of  Northern 
Italy,  stretches  nearly  Avm  N.  to  S.  on  the  boundary  be- 
tween the  Lombardian  and  Venetian  territories.  It  is  33 
mites  long,  10  miles  broad,  receives  several  small  streams 


fVom  the  Alps,  and  sends  its  waters  through  the  Mineio-to 
the  Po.  It  is  very  rich  in  fish.  On  account  of  its  fine 
climate  and  the  b<»uty  of  its  soenery  Its  shores  ore  lined 
with  elegant  villas. 

Garda'la,  town  of  Algeria,  in  the  Sahara,  in  lat.  32° 
28'  N.  and  Ion.  4°  38'  E.  It  is  situated  in  an  oasis  watered 
by  artesian  wells  900  feet  deep.  It  is  fortified,  and  forms 
one  of  the  principal  stations  on  the  caravan-route  from  the 
Mediterranean  to  the  interior  of  Africa. 

Gardele'gen,  town  of  Prussia,  in  the  province  of 
Saxony,  on  the  Milde.    Pop.  82A6. 

Gat'den,  tp.  of  Buchanan  co.,  Va.    Pop.  1045. 

Garden  (Albxamdbr),  M.  D.,  F.  R.  S.,  was  b.  in  1728 
in  Scotland;  graduated  at  Aberdeen  in  1748;  was  a  student 
under  Dr.  John  Gregory;  settled  in  1762  at  Charleston, 
S.  C,  where  he  acquired  much  wealth.  He  was  an  able 
botanist  and  xoologist,  and  in  1773  was  chosen  to  the 
Royal  Society.  In  1783  he  went  to  England,  being  a 
loyalist,  and  his  prmerty  was  confiscated,  bnt  afterwards 
given  to  his  son.  He  became  vice-president  of  the  Royal 
Soeiety,  and  died  in  London  April  16,  1791.  LinnsDUS 
named  the  beantifnl  genus  Gardenia  in  his  honor. 

Garden  (Mlyor  Albxahdir),  a  son  of  Dr.  Alexander 
Garden,  was  b.  at  Charleston,  8.  C,  Deo.  4,  1757;  was 
educated  at  Westminster  and  the  University  of  Glasgow ; 
returned  to  South  Carolina  in  1780,  and  joined  the  Revo- 
lutionary army,  serving  under  John  Laurens,  Greene,  and 
Henry  Lee.  His  father's  confiscated  property  was  given 
him  after  the  war.  His  Aneedoln  of  the  Xetoliitionaiy 
War  (1822-28)  is  a  valuable  source  of  historical  informa- 
tion.    D.  at  Charleston,  S.  C,  Feb.  29,  1829. 

Garde  Nationale.    See  National  Qdabd. 

Gar'den  Clt'y,  post-v.  and  tp.  of  Blue  Barth  od.,  Minn. 
Pop.  of  v.  368  ;  of  tp.  1391. 

Garden  City,  Queens  co.,  V.  T.,  lies  V.  of,  and  im- 
mediately ai^oining,  the  town  of  Hempstead,  16  miles  from 
New  York,  and  accessible  by  the  Long  Island,  Central,  and 
South  Side  (L.  I.)  R.  Rs.  It  somprises  about  10,000  acres 
of  very  level  meadows,  formerly  known  as  Hempstead 
Plains.  The  plot  was  a  few  years  ago  purohased  by  Alex- 
ander T.  Stewart,  Esq.,  who  hold*  the  entire  property  in 
fee.  At  this  time  of  writing  (Feb.,  1876)  there  are  on  the 
premises  about  76  finished  houses  of  several  grades  of  cost, 
renting  Tma  $160  to  $800,  the  latter  rental  secnring  a  house 
with  gas  and  the  modem  improvements,  spacious  grounds, 
with  stables  and  outbuildings.  Many  new  dwellings  are  in 
course  of  construction.  On  the  premises  is  a  large  hotel, 
with  basement  and  mansard  roof,  furnished  throughout  in 
the  best  manner,  and  kept  in  a  style  equal  to  first-class  city 
hotels.  A  park  of  about  20  acres,  handsomely  laid  ont  and 
kept  in  the  best  order,  surrounds  the  hotel.  The  hotel  has 
accommodations  for  100  guests.  The  streets  and  avenues  of 
Garden  City  aro  wide,  partly  lighted  with  gas,  and  planted 
with  ornamental  shade  trees.  The  whole  property  is  sup- 
plied with  abundance  of  pure  water,  and  the  neighborhood 
IS  healthy.  Schools  and  churches  are  conveniently  located 
near  the  premises. 

Gar'den  Grove,  post-v.  and  tp.  of  Decatur  co.,  la., 
150  miles  W.  from  the  Mississippi  River  and  on  a  branch 
of  the  Burlington  and  Mo.  River  R.  R.  It  has  a  good 
steam  fiouring-mill,  a  fine  new  school-house  and  excellent 
schools,  2  churches,  2  hotels,  3  wagon-shops,  2  hamess-shaps, 
3  blacksmith-shops,  2  restaurants,  a  drug-store,  and  three 
general  stores.  It  has  1  weekly  newspaper.  Pop.  of  tp. 
859.         W.  J.  WiGHTMAK,  Ed.  "  Decatur  Co.  Leader." 

Garde'nia  [named  in  honor  of  Dr.  Alexander  Garden 
of  Edinburgh  and  Charleston,  S.  C.  (1728-91)],  a  genus 
of  plants  of  the  order  Rubiaceae,  including  some  of  the 
most  beautiful  and  fragrant  shrubs  and  trees  known. 
Among  them,  the  Gardenia  grandifiora  and  other  species 
of  China  yield  a  valuable  yellow  dye ;  and  the  Gardenia 
eampannlala  of  Chittagong  is  used  in  medicine.  Many 
species  aro  cultivated  in  green-houses.  Some  of  these  are 
called  cape  jasmine,  and  came  originally  firom  Eastern 
Asia  and  South  Africa.  Excellent  timber  and  nsins  aro 
produced  by  various  species. 

Gardeninit.  See  Hobticcltdre  and  LAiniacAPE  Q ar- 
dekinq. 

Garden  Plain,  tp.  and  post-v.  of  Whitesides  co.,  III. 
The  township  is  on  the  Mississippi  River,  and  the  village 
is  3  miles  S.  of  Fulton,  on  the  Mendota  and  Clinton  division 
of  the  Chicago  Burlington  and  Quinoy  R.  R,  Pop.  of  tp. 
1091. 

Garden  Prairie,  post-y.  of  Boone  eo.,  HI.,  in  Bonos 
tp.,  on  the  Galena  division  of  the  Chicago  and  North- 
western R.  B.,  21  miles  E.  of  Rookford. 

Garden  Valier,  a  t.  of  Aostin  tp.,  Lander  oo.,  Ncfr. 
Pop.  28. 
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GAEDEN  VALLEY— GABDNER. 


Garden  Valleri  tp.  of  Jtekaon  eo..  Wis.    Pop.  678. 

Gar'dinerj  city  and  tp.  of  Kennebec  oo.,  Me.,  on  the 
Kennebeo  River,  41  miles  from  ita  mouth,  and  on  the 
Maine  Central  R.  R.  It  ia  divided  bj  the  Cobboasee  River, 
which  here  empties  into  the  Kennebec,  forming  in  its 
passage  through  the  city  a  very  valuable  water-power. 
The  Cobbosaee  ia  spanned  by  8  dams  within  one  mile 
from  its  mouth,  with  a  total  fall  of  133  feet  above  low  tide. 
It  contains  9  saw-mills  driven  by  water  and  1  by  steam, 
3  large  paper-mills,  3  manufactories  of  sash,  blioda,  and 
doors,  one  largo  gutter-factory  (steam),  2  furniture  manu- 
factories, 1  small  tannery,  one  leather-belting  manufactory, 
1  large  brick  grist-mill,  1  bran,  flooring,  and  grist-mill, 
1  woollen  factory,  2  iron-foundries,  b  mashine-shops,  1 
fanoy  box  manufactory,  1  manufactory  of  broom-handles, 
bed-slats,  etc.,  1  gas-factory,  1  axle-factory,  1  spring- 
factory,  2  briok  manufactories,  a  pottery,  &  carriage,  and 
other  smaller  manufactories.  Opposite,  in  Pittston,  is  one 
of  the  most  complete  steam-mills  in  the  State.  Gardiner 
has  2  newspapers,  11  churches,  3  national  and  1  savings 
bank,  2  publio  libraries,  and  a  provident  association.  It 
is  the  head-quarters  of  the  ice-business  on  the  Kennebec, 
which  is  one  of  the  greatest  industries  of  the  city.  Pop. 
of  tp.  4197.       U.  K.  MoBRELL,  Eo.  "  Ho«E  Journal." 

Gardiner,  post-tp.  of  Ulster  eo.,  N.  T.,  on  the  Wallkill 
Valley  R.  R.,  81  miles  N.  of  Jersey  City.  It  has  manu- 
faotures  of  leather  and  lumber.     Pop.  of  tp.  1091. 

Gardiner  (Oeoroe  W.),  b.  in  the  District  of  Colombia; 
graduated  at  the  U.  S.  Military  Academy,  and  entered  the 
army  as  third  lieutenant  of  artillery  In  I8I4,  promoted  to  be 
first  lieutenant  1818,  and  captain  1832;  served  in  the  war 
with  OreatBritain  1812-15 ;  in  garrison  duty  mostly  1815- 
3o.  In  the  Florida  war  he  was  engaged  in  Dade's  battle 
with  the  Seminole  Indians,  Deo.  28, 1835,  where  the  whole 
command  save  three  fell  without  attempting  to  retreat. 
A  beautiful  monument  wu  erected  at  West  Point  to  Dade 
and  his  command. 

Gardiner  (John),  aon  of  Dr.  Sylvester  Gardiner  (1707- 
8A),  b.  at  Boston,  Mass.,  1731 ;  studied  law  in  the  Inner 
Temple,  and  was  called  to  the  bar  in  England,  and  prac- 
tised in  London  and  in  Wales;  was  one  of  the  counsel  for 
Wilkes  in  1764;  became  in  1766  attorney-general  of  St. 
Kitt's.  West  Indies ;  removed  after  the  Revolution  to  Bos- 
ton, Mass.,  and  in  1786  to  Fownalboro',  Me.  (then  Massa- 
chusetts) ;  was  in  the  Massachusetts  legislature  1789-93 ; 
procured  the  abolition  of  the  laws  of  primogeniture  in 
Massachusetts,  the  prohibition  of  special  pleading,  and  the 
repeal  of  the  anti-theatrical  laws.  He  was  one  of  the 
leaders  of  the  original  Unitarian  movement  in  Boston  1787. 
Was  drowned  off  Cape  Ann  Oct.  15,  1793.  He  was  a  man 
of  great  learning,  wit,  and  eloqnenoe,  and  a  lealous  repub- 
lican. 

Gardiner  (Jorx  Stltestkr  John),  D.  D.,  son  of  John 
Oardiner  (1731-93),  b.  at  Haverfordwest,  Wales,  June,  1765 ; 
was  educated  by  John  Lovell  of  Boston,  a  famous  teacher, 
and  for  six  years  was  a  pupil  of  Dr.  Parr  in  England; 
was  ordained  in  1787  by  Bishop  Provoost,  and  was  in 
charge  of  the  Episcopal  parish  of  St.  Helena,  S.  C,  1787- 
91 ;  assistant  minister  (1792-1805)  and  rector  after  1805  of 
Trinity  church,  Boston,  Mass. ;  was  distinguished  for  elo- 

3nence  and  literary  taste.     D.  at  Harrowgate,  England, 
uly  29,  1 830. 

Gardiner  (Stiphen),  D.  D.,  LL.D.,  b.  at  Bury  St.  Ed- 
munds, England,  1483;  was  educated  at  Cambridge,  and 
became  master  of  Trinity  Hall ;  became  Wolsey's  secretary, 
and  in  1328  was  sent  by  Henry  VIII.  to  Rome  to  further 
his  application  for  divorce ;  became  secretary  of  state  1529 ; 
bishop  of  Winchester  1531;  ambassador  to  France  1533; 
ohancellor  of  Cambridge  University  1640 ;  opposed,  as  far 
as  he  dared,  the  Reformation :  came  into  great  power  on 
Cromwell's  fall ;  married  the  king  to  Catharine  Parr  1643 ; 
envoy  to  Flanders  1545 ;  was  imprisoned  during  Edward 
VI.'s  reign ;  restored  to  his  bishopric  by  Queen  Mary  and 
made  lord  chancellor  1553.  D.  in  London  ITor.  12,  1555. 
He  was  a  severe  persecutor  of  Protestantism,  an  able  and 
ambitious  public  officer,  and  a  man  of  extraordinary  learn- 
ing. Qarainer's  principal  writings  are  De  vera  obeditntia 
(London,  4t»,  1534-35;  trsnalated  by  H.  Wood,  1553);  A 
Necmarji  Doctrine  of  a  Ckrittian  Man,  1543 ;  Sanramtnt 
of  tkt  Anlter,  1551,  and  various  traots  on  religious  and 
literary  suljeots.  Asoham  defends  Oardiner,  who  was  Ms 
benefactor. 

Gardiner  (Stltbrtcr),  M.  D.,  b.  at  Kingston,  R.  I., 
1707;  studied  medicine  in  Paris  and  London;  became  a 
praotitioner  of  Boston,  Mass.,  and  also  medical  instmotor 
and  dmg-merohant ;  acquired  wealth;  fonnded  (1760)  the 
present  eity  of  Oardiner,  Me.,  and  eolonited  It  with  Oer- 
mans;  was  one  of  the  founders  of  King's  ehapel,  Boston ; 
prepared  and  published  a  prayer-book ;  established  a  church 


and  library  at  Gardiner;  was  a  loyalist  in  the  Revolution; 
went  to  England  in  1776,  where  his  family  became  allied 
by  marriage  with  the  nobility.  He  returned  to  America  in 
1785,  and  d.  at  Newport,  R.  I.,  Aug.  8, 1786.  Some  100,000 
acres  of  his  lands  were  confiscated,  but  his  beira  regained 
possession,  and  the  property  in  Maine  was  entailed  to  his 
grandson,  Robert  Hanowell,  who  took  the  name  of  Gardiner. 

Gardiner's  (or  Gardner's)  Island,  an  island  lying 
E.  of  Long  Island,  belongs  to  East  Hampton  tp.,  Suffolk 
CO.,  N.  T.  Area,  3300  acres.  It  is  chiefly  devoted  to  pas- 
turage. It  was  colanised  by  the  English  in  1639.  Here 
(in  1699)  Capt.  Kidd  buried  his  treasures,  which  were  after- 
wards dug  up.  Its  N.  point,  in  lat  41°  8'  18"  N.,  Ion.  72" 
8'  13"  W.,  has  a  lighthouse. 

Gard'ner,  post-v.  of  Greenfield  tp.,  Grundy  eo..  III.,  on 
the  Chicago  and  Alton  B.  R.,  27  mues  K.  E.  of  Pontiae. 
Pop.  940. 

Cterdner,  tp.  of  Sangaaon  oo.,  III.,  is  traversed  by  the 
Springfleld  and  Illinois  South-eastern  B.  R.,  and  lies  W.  of 
Springfield.     Pop.  1270. 

Gardner,  post-v.  and  tp.  of  Johnson  eo.,  Kan.,  on  the 
Kansas  City  Branch  of  the  Leavenworth  Lawrence  and 
Galveston  R.  R.,  30  miles  8.  W.  of  Kansas  City.  Pop.  of 
tp.  944. 

Gardner,  post-v.  and  tp.  of  Worcester  co.,  Mass.,  at 
the  junction  of  the  Vermont  and  Massachusetts  and  the 
Worcester  Gardner  and  Winchendon  R.  Rs.,  and  about  26 
miles  from  Worcester,  the  county-scat.  It  is  the  chief  seat  of 
the  chair  manufacturing  interests  in  this  county.  It  con- 
tains 14  cane  and  wood  seat  chair  manufacturing  establish- 
ments, which  give  employment  to  2000  men,  women,  and 
children.  Over  200  diflerent  varieties  of  chairs  are  made 
and  shipped  to  all  parts  of  the  world.  The  annual  product 
of  these  factories  is  over  $2,000,000.  The  town  also  con- 
tains a  national  and  savings  bank,  a  newspaper,  and  good 
public  buildings.    Pop.  of  tp.  333.^. 

A.  O.  BosBMRLL,  Ed.  "The  OAnn-siR  News." 

Gardner,  tp.  of  Door  oo..  Wis.,  on  Green  Bay,  Lake 
Michigan.     Pop.  403. 

Gardner  ( Ausustus  Kixslkt),  A.  M.,  M.  D.,  b.  at  Rox- 
bnry,  Mass.,  July  31, 1821 ;  studied  three  years  at  Harvard 
College,  which  in  1852  conferred  the  honorary  degree  of 
A.  M.  npon  him,  he  having  taken  the  medieal  degree  there 
in  1844;  after  which  he  studied  in  Europe;  settled  in 
New  York,  where  he  has  oeonpied  prominent  positioos  in 
various  hospitals,  dispensaries,  and  asylums;  was  for  a 
time  professor  of  diseases  of  females  and  olinieal  midwifety 
in  the  New  York  Medieal  College ;  author  of  Old  Witte  in 
Ntv)  Bottlt;  1848  ;  CaHMt  and  Treatment  of  Sfrilitgf  Oim- 
jugal  Sine;  Our  Ckildrenf  Skipe  and  ShipiuiUere  o/  Am 
York;  and  of  many  professional  and  other  papers;  has 
given  special  attention  to  the  snbjeot  of  importing  focvign 
birds  as  destroyers  of  insect  larvte ;  to  the  establishment 
of  drinking-fountains  in  New  York ;  to  the  investigation 
of  the  swill-milk  business;  to  the  reformation  of  the  es- 
tablished code  of  medical  ethics ;  and  to  the  inflnenoo  of 
the  sewing-machine  upon  health,  etc.  His  enlarged  edition 
of  Tyler  Smith's  Leeturee,  and  his  translation  of  Soanxoni's 
Dieeaeee  of  Femalee,  are  standard  text-books. 

Gardner  (Charles  K.),  b.  in  New  Jersey  1786 ;  entered 
the  U.  S.  army  as  ensign  6th  Infantry  May,  1808 ;  snbse- 

?aently  served  as  oaptain  3d  Artillery  and  m^jor  23d  In- 
antry.  In  the  war  of  1812  he  was  prominent  as  the  a^jn- 
tant-genera]  of  the  division  of  the  North,  under  Maj.-Gen. 
Brown,  participating  in  the  battles  of  Chrystler's  Fields, 
Chippewa,  ana  Niagara,  and  at  the  siege  and  defenee  of 
Fort  Erie;  appointed  adjutant-general  Mar.  12,  1814.  In 
1818,  Gen.  Gardner  resigned  from  the  army,  and  during 
the  administration  of  President  Jackson  was  fint  assistant 

Sostmoster-general ;  auditor  of  the  treasury  for  the  P.  0. 
epartment  under  Van  Buren's  administration,  subsequent- 
ly commissioner  to  investigate  and  settle  affairs  connected 
with  the  Indians  in  the  Sontbem  States ;  was  postmaster  of 
the  city  of  Washington  during  Polk's,  and  surveyor-gen- 
eral of  Oregon  during  Pieioe's  administration ;  he  was  then 
transferred  to  on  office  in  the  treasury  department,  which 
he  held  till  1867,  when  be  was  compelled  to  resign  from  ad- 
vanced age  and  infirmity.  Possessing  a  literary  mind,  he 
was  a  frequent  contribntorto  various  periodioals  and  maga- 
lines,  and  was  the  author  of  a  Compend  of  Infantry  Tatice, 
Dictionary  of  the  Army,  eto.  D.'at  Washington,  D.  C, 
Nov.  1, 1869. 

Gardner  (HARHONr  C),  authoress,  was  b.  July  SI, 
1821,  at  East  Weymouth,  Mass.  She  was  married,  in  1842, 
to  Rev.  Abel  Gardner,  A.  M.  Her  writings  are  ounaer«tts, 
and  distinguished  by  their  humor  and  high  moral  tone. 
Among  them  are  JtoeedaU,  a  Story  of  Se{f-Denial{  £jc- 
Iraete  from  the  Diary  of  a  OomntryPaelorf  SUinor  Gmyf 
Annie  Lee,  and  her  Iriih  Nnreei  Fanlt-finding,  and  What 
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Game  of  Ii;  Sotamond  Daj/tanf  Tk»  Ponnr  o/  Kindntnf 
Th*  Kins't  Daugkttr;  Mi—  Carrvi't  School;  Harn/  Love/ 
Bclidag  Potm»s  MehitaUe,  etc.  Abbl  STCTura. 

Gardner  (Sen.  Jorr  Lane),  b.  in  Boaton,  Man.,  Ang. 
1, 1793;  entered  the  U.  B.  armj  in  1813  aa  third  lieutenant 
of  infantry ;  saw  aotive  aerrioe  first  in  Canada ;  waa  wounded 
in  the  attaolc  under  Qen.  Williinson  on  La  Cole's  Mill  Mar. 
M,  1814 ;  waa  afterwards  on  the  staff  of  Oen.  T.  A.  Snith, 
and  at  the  peace  wai  transferred  to  the  artillery.  From 
1820  to  1830  he  served  aa  aasiatant  quartermaster-general, 
with  the  rank  of  oaptain.  In  1833  he  waa  brevetted  mi^or 
in  the  4th  Artillery;  served  with  this  regiment  during  the 
Florida  war,  and  waa  reported  aa  having  shown  "  the  ut- 
most aotivity,  skill,  and  intrepidity  "  at  the  battle  of  Wahoo 
Bwamp;  in  Oct.,  1846,  waa  promoted  to  the  full  rank  of 
D^or;  oommanded  his  regiment  throughoat  the  Mexican 
war,  and  waa  brevetted  lieutenant-eolonel  for  "  gallant  and 
neritoriona  aervioe  "in  the  battle  of  Cerro  Gordo.  At  the 
battle  of  Contreraa  be  commanded  the  right  oolumn  of  at- 
laok,  and  waa  brevetted  oolonel  for  gallant  service.  In 
ISlfi-SO  he  commanded  the  district  of  Florida;  became 
lieutenant-colonel  18&2,  and  some  years  later  waa  placed 
in  command  of  Chaurleston  harbor,  where  he  waa  stationed 
in  1860.  Thongh  having  less  than  fifty  elTeotive  men  in 
Fort  Honitrie,  he  obtained,  by  an  arrangement  with  Col. 
J.  P.  Taylor,  commissary-general  (unknown  to  the  seora- 
tary  of  war),  six  months'  provisions,  and  announced  his  in- 
tention to  defend  the  fort  to  the  la<t  extremity.  Secretary 
Floyd  ther«opon  relieved  him  from  command,  ordering 
him  to  report  to  Gen.  Twiggs  in  Texas.  Major  Anderson, 
hia  snceeasor,  on  removing  hia  command  to  Fort  Bnmter, 
secretly  carried  thither  the  proviaiong  which  Col.  Gardner's 
foresight  had  secured.  He  was  promoted  to  be  colonel  of 
the  2d  Artillery  July  33,  18tl,  and  in  the  following  year, 
being  disabled  for  active  service,  he  waa  at  his  own  request 
placed  on  the  retired  list,  and  employed  on  recruiting  ser- 
viee.  After  the  peace  he  was  sent  by  Qen.  Grant  to  his  old 
command  in  Charleston.  In  186S  he  was  brevetted  briga- 
dier-gene>*l  "for  long  and  faithful  service."  D.  at  Wil- 
mington, Del.,  Feb.  19,  1869. 

Gard'ner'8,  tp.  of  Wilson  oo.,  K.  C.    Pop.  1178. 

Gardner's  Island^  one  of  the  Thousand  Islands  in 
the  river  St.  Lawrence,  belongs  to  Clayton  tp.,  Jefferson 
CO.,  N.  Y.    Pop.  7. 

Gaceaek^  ( JuLiirg  P.),  b.  in  Cuba,  of  parents  who  were 
American  eitiiena,  in  1821 ;  graduated  at  Vf  est  Point  July, 
1841,  and  entered  the  army  aa  second  lieutenant  4th  Ar- 
tilleiy;  served  on  the  northern  frontier  and  in  garrison 
duty  1841-4«;  in  the  Mexican  war  184»-48 ;  and  from  1865 
to  18<2  aa  aaaistant  a^utant-general  in  Washington,  D.  C. ; 
promoted  to  be  major  and  A.  A.  G.  Aug.,  1861.  On  the 
oatbreak  of  the  eivil  war  he  aoaght  active  service,  and  was 
appointed  ebief  of  staff  to  Maj.-Gen.  Rosecrans,  command- 
ing the  army  of  the  Cumberland,  having  previously  declined 
the  commission  of  brigadier-general  of  volunteers.  At  the 
battle  of  Stone  River,  Tenn.,  in  a  gallant  attempt  to  recover 
the  battle,  which  then  onpeared  to  be  lost,  he,  with  the  com- 
manding general  and  his  staff,  dashed  forward,  and  waa 
ttmck  in  £e  head  by  a  cannon-ball  and  killed,  Sec.  31, 1862. 

Gares'aiO)  town  of  Italy,  in  the  province  of  Cnneo, 
dating  back  to  the  Roman  period,  remains  of  which  are 
hen  often  diainterred.  It  has  an  interesting  medissval 
history,  was  once.a  double-walled  town,  and  now  contains 
extensive  ruins  of  convents,  etc.  Napoleon  Bonaparte 
pasaed  three  months  here  in  1794,  while  oommandant  of 
artillery.     Pop.  6882. 

Gar'field  (Jakes  A.),  b.  in  Orange,  Cnyahoga  co.,  0., 
Hor.  19,  1831;  graduated  at  Williams  College,  Mass., 
1866;  studied  and  practised  law;  member  of  Ohio  senate 
1859-60.  In  the  ofvil  war  he  entered  the  service  in  1861 
as  colonel  42d  Ohio  Volnnteers,  and  served  in  S.  E,  Ken- 
tacky,  where  (Jan.,  1862),  in  command  of  n  brigade,  he 
forced  Humphrey  Marshall  with  hia  command  to  evacuate 
Kentucky,  for  which  service  be  was  promoted  to  be  brig- 
adier-general of  volunteers  Jan.  11,  1862,  and  served  at 
Shiloh,  Corinth,  etc. ;  in  1863,  Gen.  Rosecrans  appointed 
him  hia  chief  of  gtaff,  with  whom  he  continued  to  aerve 
until  Deo.  6, 1863,  having  in  the  mean  time  (Sept.  19, 1863) 
been  promoted  to  l>e  major-general  of  volunteers  for  gal- 
lantry at  the  battle  of  Chickamanga,  when  he  resigned  to 
occupy  hia  aeat  in  the  38th  Congress,  to  which  he  had  been 
elected,  and  since  which  has  been  re-elected  to  eaoh  suc- 
ceeding Congress  to  the  present  (44th),  serving  as  chairman 
of  the  committee  on  military  affaira,  banking,  and  appro- 
priations. G.  C.  Simmons. 

Gar-Fl*Il;  the  name  of  several  fishes :  (1 )  Those  of  the 
genua  Betont  and  family  Scomberesooidn,  partly  marine 
and  partly  fiuviatile.  The  Btlone  vnlgarU  of  the  European 
seas  is  a  long,  active  fish,  with  alligator-like  Jaws.    It  is 


prised  as  food,  like  Belona  loogirottrit  of  the  American  seas 
and  rivers.  There  are  fresh-water  species  in  various  trop- 
ical  countries.  (2)  Tho  names  gar  and  alligator-gar  ore  given 
in  the  1).  S.  to  tlie  gar- pikes,  of  the  genus  Lepidotteut,  of  the 
£amil;  Lepidosteidae.  They  are  remarkable  for  their  ganoid 
scales  and  the  power  of  turning  the  head  from  side  to  side 
— a  power  which  no  other  fishes  possess.  They  somewhat 
resemble  the  true  gars  ( Belone)  in  appearance,  but  are 
worthless  as  food.  They  are  a  kind  of  link  between  fishes 
and  reptiles.  Various  species  are  found  in  the  Northern 
lakes  and  Western  and  Southern  rivers,  and  others  in  trop- 
ical America.. 

Oar'gaiieT*  or  Soaimec  Teal,  the  Aw  guerquediUa, 
a  wild-duek  of  Europe,  Africa,  and  Asia,  highly  prised  aa 
food.  It  ia  sixteen  inches  long,  and  beautiftiUy  variegated 
with  white,  brown,  and  green. 

Gar'ganOf  a  mountainous  peninsula  of  Southern  Italy, 
in  the  province  of  Capitaaata,  stretching  20  miles  into  the 
Adriatic.  The  northern  range  of  its  monntains  is  still  fam- 
ous for  its  honey,  as  it  was  in  the  time  of  Horace;  the 
southern  range  is  naked  aad  cheerless. 

Garget-Root,  Poke,  or  Bkoke,  the  Piytolana  de- 
ctmdra  (order  Phytolaeoaccte),  a  large  perennial  herb  of 
the  XT.  S.,  natoraliaed  to  some  extent  in  Southern  Europe. 
Ita  root  is  naefnl  in  veterinary  practise,  and  in  tho  diseases 
of  mankind  it  has  acme  power  aa  an  alterative.  Its  young 
shoots  are  used  as  a  potherb,  but  shoald  only  be  so  used 
when  very'yoang,  and  care  should  bo  taken  to  boil  them 
thoroughly,  otherwise  they  may  prove  a  powerful  irritant 
poison.  The  berries  afford  a  rich  bnt  fugitive  purple,  em- 
ployed in  France  for  coloring  wines ;  but  the  berries  share 
m  the  poisonous  propertia*  of  the  plant.  The  root,  when 
given  to  cattle,  ia  cut  up  into  plugs,  which  are  thrust  into 
potatoea  or  tumipa,  and  thna  eaten.  The  root  should  not 
be  given  to  the  horse,  for  it  is  believed  to  be  very  poisonons 
to  that  animal.  Several  other  species  of  Pkjfiolaeeaf  grow- 
ing in  China,  India,  Cayenne,  Cnili,  etc.,  share  the  proper- 
ties of  this  plant,  and  are  used  aa  potherba  to  aome  extent. 

Gar'goyle,  in  architecture,  the  carved  lower  end  or 
outlet  of  the  water-spout  from  the  roof  of  a  building.  In 
medissval  timca  these  were  often  curiously  shaped  in  imita- 
tion of  men,  beasts,  birds,  and  fanoifiU  creatures.  In  quite 
recent  times  we  find  an  absurd  custom  of  making  gargoyles 
without  Whter-pipes,  or  any  possible  nse  other  than  that 
of  grotesque  adornment. 

GaribaI'di  (Giuseppe),  a  great  Italian  general  and 
patriot,  b.  at  Nice  July  4,  1807.  In  his  youth  he  made 
many  voyages  as  a  sailor,  but  having  taken  part,  in  1833 
and  1834,  in  the  movement  of  the  Young  Italians,  which 
ended  in  the  unhappy  expedition  of  Savoy,  he  was  driven 
into  exile.  In  1836  he  arrived  in  South  America,  having 
served  in  the  mean  time  in  the  French  navy.  He  at  once 
offered  his  services  to  the  republic  of  Rio  Grande,  and 
showed  such  seal  in  hor  defence  that  after  having  fought 
many  a  hard  battle,  and  won  especial  glory  in  that  of  San 
Antonio,  Feb.  C,  1846,  he  received  the  well-merited  title  of 
"  the  hero  of  Montevideo."  Indeed,  the  narrative  of  the 
heroic  exploits  and  the  romantic  adventures  and  escapes 
of  Garibaldi  during  bis  South  American  campaigns  forms 
one  of  the  most  stirring  chapters  in  military  story.  Re- 
mote posterity  will  regard  the  life  and  labors  of  Garibaldi 
as  mythic,  or  perhaps  suppose,  as  the  ancients  thought  of 
Hercules,  that  one  fortunate  hero  has  absorbed  in  his  single 
name  the  fame  of  many.  But  be  had  not  forgotten  his 
native  land;  and,  roused  by  the  events  of  1848,  in  April 
of  that  year,  he,  with  his  wife  Anita,  a  Spanish  American, 
and  a  few  brave  comrades,  left  Montevideo  and  returned 
to  Italy.  At  tho  moment  of  hia  arrival  the  army  of  Charles 
Albert,  at  first  suocessfal  in  Lombardy,  had  begun  to  give 
way.  Garibaldi  offered  him  his  services;  they  were  re- 
fused. Finally,  however,  the  provisional  government  of 
Lombardy,  when  the  affairs  of  those  provinces  were  al- 
ready drawing  near  their  sad  conclusion,  entrusted  Gari- 
baldi with  the  command  of  a  body  of  volunteers.  With 
these  the  brave  Xiizard  obtained  some  auoceascs,  though 
of  small  military  importance.  Lombardy  baring  fallen 
once  more  wholly  into  the  hands  of  the  Austrians,  Gari- 
baldi offered  his  sword  to  tho  republic  of  Rome,  and  the 
supreme  command  was  given  to  him  and  to  Gen.  Roselli. 
The  glory  of  the  admirable  and  heroic  defence  of  Rome 
against  French  intervention  in  1849  chiefiy  belongs  to 
Garibaldi.  Escaping  from  Rome,  after  the  fall  of  the  city, 
with  3000  of  his  rollowers,  in  the  hope  of  being  still  able 
to  effect  something  against  Austria,  he  took  refuge  in  San 
Marino,  but  being  surrounded  on  all  sides  by  the  Austrian 
forces,  he  found  himself  obliged  to  disband  his  troops. 
His  plan  then  was  to  make  his  way,  with  a  few  faithful 
companions,  to  Venice,  which  still  held  out  But  the  news 
soon  arrived  that  Venice  too  had  fallen.  Nothing  then  re- 
mained bnt  to  seek  a  place  of  safety  for  his  wife  and  him- 
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self;  but  Anita,  ezhansted  by  fatisu*  and  priTation,  died 
in  ohildbirth  near  RaTenna.  The  Derolo  patriot,  alone  in 
bis  grief,  repaired  to  Cbiavari  in  Licnria,  and  tbere  the 
government  of  tbe  king  of  Sardinia  offered  him  the  choice 
between  priion  and  exile.  Garibaldi  sailed  for  Tunis,  bnt 
tbroagh  tbe  intriguea  of  the  French  consul  that  town  re- 
fused to  receive  him.  Thereupon  be  went  baok  to  the 
island  of  Maddalena,  near  which  liei  the  little  iilet  of 
Caprera  that  was  one  day  to  become  tbe  solitary  and  re- 
nowned seat  of  the  great  eaptain.  Here  be  provided  for 
himself  for  some  time  by  bnnting  and  fishing,  but  finally 
went  again  to  Ameriea.  There  he  was  prosperous  in  busi- 
ness, and  was  able  on  bia  retam  in  1854  to  purchase  the 
northern  part  of  Caprera.  Here  he  remained  until  1869, 
in  which  year  he  organised  and  commanded  the  glorious 
band  of  tbe  "  eaociatori  delle  Alpi,"  or  Alpine  chasseun — 
a  body  of  Tolunteera  that  made  the  whole  Lombard  eam- 
paign,  having  crossed  the  Tioino  eleven  days  before  the 
French  troops.  After  the  peace  of  Villafranca,  so  unfor- 
tunate for  Italy,  Oaribaldi  farmed  in  Central  Italy  tbe 
corps  of  tbe  "cacoiatori  degli  Apenniui,"  or  chasseurs  of 
the  Apennines,  and  trained  them  with  the  view  of  throw- 
ing himself  upon  the  papal  provinces  and  once  more  liber- 
ating Rome.  The  policy  of  Piedmont  prevented  him  from 
carrying  out  this  plan;  but,  on  the  other  hand,  Count 
Cavonr  assisted  him  in  the  expedition  against  Sicily  with 
all  the  means  he  could  dispose  of  without  oompromising 
his  government.  The  island  being  in  a  state  of  insurrec- 
tion, on  May  i,  1880,  Oaribaldi  sailed  mysteriously  from 
Qnaiio  in  Llguria  with  1000  armed  comrades,  eluded  tbe 
vigilance  of  the  cruisers  of  tbe  Bourbon  fleet,  and  with  as- 
tonishing boldness  landed  on  May  11  at  Marsala,  gave 
battle  near  Calataflni  on  tbe  15th  to  tbe  Bourbon  army, 
which  he  defeated  with  his  single  thousand,  and  on  May 
27,  after  various  partial  but  susoessfnl  engagements  and 
some  most  skilful  manoeuvring,  entered  gloriously  into 
Palermo.  This  part  of  the  Qaribaldian  legend  is  truly  epic. 
The  hero  was  soon  regarded  by  the  superstitious  Sicilians  as 
a  saint,  a  liberating  angel,  invulnerable,  and  sent  by  God. 
At  Palermo,  GaribiUdi  assumed  the  dictatorship  of  the  isl- 
and. On  July  20  he  gained  a  new  and  decisive  victory  over 
the  Bourbon  troops ;  on  the  28th  the  fortress  of  Messina 
fell  into  bis  bands.  On  Aug.  25  be  gave  battle  at  Reggio 
in  Calabria,  conquered,  and  then  marched  rapidly  and  vic- 
toriously upon  Maplos.  The  Bourbons  were  terrified ;  there 
wore  numerous  desertions  ih>m  the  army ;  King  Francis 
fled  from  Naples  to  Oaeta ;  Garibaldi  alone,  and  to  the 
astonishment  of  the  world,  entered  triumphant  into  Na- 
ples, and  was  there  proclaimed  dictator  of  the  Two  Sicilies. 
Count  Cavour  feared  that  the  victorious  Garibaldi  might 
prove  untrue  to  the  motto  upon  his  banner,  "Italy  and 
Victor  Emmanuel ;"  that  a  republic  might  be  proclaimed 
at  Naples;  that  Garibaldi  might  march  upon  Rome,  and 
so  draw  upon  Italy  the  indignation  and  tbe  arms  of  France. 
He  therefore  sent,  under  the  pretext  of  assisting  him,  a 
body  of  Piodraontese  troops  into  the  ex-kingdom  of  Na- 
ples. Garibaldi  and  the  Piedmontese  together  gained  the 
victory  of  Voltumo,  after  which  took  place  a  pUbUeito 
or  univtrial  vote  for  the  annexation  of  the  kingdom  of  the 
Two  Sicilies  to  that  part  of  Italy  which  was  then  governed 
by  King  Victor  Emmanuel.  The  annexation  being  voted 
on  Nov.  9, 1860,  Garibaldi,  after  what  may  be  styled  em- 
phatically the  gran  dono  to  King  Victor  Emmanuel — the 
bestowal  of  a  kingdom  which,  bad  he  wished,  he  might 
have  made  bis  own — retired,  great  as  Cinoinnatus  of  old, 
to  his  island  solitude  of  Caprera.  But  he  did  not  cease  to 
occupy  himself  with  his  beloved  Italy.  Tbe  cession  of  Nice 
and  Savoy  to  France  having  taken  place,  he  entered  the 
Italian  Parliament  and  protested  energetically  against  sur- 
rendering to  a  foreign  power  a  portion  of  tbe  Italian  soil — 
that  very  soil  where  he,  the  liberator  of  Italy,  first  saw  the 
light.  Nevertheless,  be  did  not  loso  heart;  he  knew  that 
Venice  and  Rome  were  still  to  be  liberated.  For  the  for- 
mer, in  Hay,  1802,  he  undertook  the  expedition  of  Sar- 
nico,  which,  through  the  intervention  of  the  Italian  gov- 
ernment, was  broken  up  in  its  very  beginning ;  then  that 
of  Rome  with  tbe  cry  "Roma  o  morte!"  ("Rome  or 
death !"),  which  ended  in  the  fatal  battle  of  Aspromonte, 
where  not  tbe  enemies  of  Italy,  but  Italian  riflemen,  as- 
sailed him,  wounded  him  with  a  ball  in  tbe  foot,  and  took 
him  prisoner  on  Aug.  29,  1862 — a  day  of  mourning  for 
Italy.  On  Dec.  19,  1862,  Garibaldi,  amnestied  and  with 
his  wounds  healed,  returned  to  Caprera.  In  1864,  Gen. 
Garibaldi  visited  England,  where  no  was  received  with 
most  enthusiastic  demonstrations  by  all  classes.  On  the 
breaking  out  of  the  war  of  1866  for  the  liberation  of  Ven> 
ice,  Garibaldi  assumed  the  command  of  a  body  of  volun- 
teers, with  whom  he  advanced  into  the  Trentino,  and  the 
only  Italian  victories  of  the  inglorious  campaign  of  that 
year  were  those  obtained  by  the  Garibaldians.     Tbe  fol- 


unteert  to  liberate  Romo;  bo  entered  the  Campagna,  de- 
feated tbe  papal  troops  at  Montorotondo  on  Oct.  25,  1867, 
and  marched  upon  Rome;  but  near  Montana,  meeting  tbe 
French  and  papal  army  under  the  command  of  Gen.  Failly 
— who  by  order  of  Napoleon  III.  was  to  make  upon  Ital- 
ians the  first  trial  of  the  "  miraculous  "  powers  of  the  newly- 
invented  ckautpot — he  was  defeated  in  spite  of  tbe  most 
heroic  efforts.  Garibaldi  was  for  some  time  held  a  prisoner 
in  the  fortress  of  Varignano,  near  Speisia ;  afterwards  be 
was  permitted  to  return  to  Caprera.  In  1870  tbe  misfor- 
tunes of  France  and  a  warm  appeal  from  Gambetta  touched 
him,  and  deoided  him  to  hasten  with  his  sword,  bis  cour- 
age, his  fortune,  and  his  sons  to  the  aid  of  the  French  re- 
public agunst  the  Prussians.  In  France  be  received  the 
command  of  a  corps  called  the  "  volunteers  of  the  Vosges ;" 
bis  son  Ricototti  on  Oct.  19  obtained  a  small  victory  over 
the  Prussians ;  and  that  these  latter  advanced  no  farther 
in  that  direction  was  wholly  due  to  the  corps  commanded 
by  Garibaldi.  As  an  acknowledgment,  after  the  capitula- 
tion of  Paris  he  was  elected  deputy  to  the  Assembly  at 
Bordeaux,  but  tbere,  in  the  attempt  to  exercise  freedom  of 
speech,  French  gratitude  put  him  down  by  tumultuous  de- 
monstrations of  ill-will,  and,  renouncing  his  dcputyshin, 
he  returned  to  Caprera.  Since  1870,  Garibaldi  nas  pub- 
lished three  romances — CleliOf  Cantoni  il  Volnntario,  and 
/  MilU — but  all  three  are  below  mediocrity.  The  general 
has  not  hod  sufficient  literary  culture  to  be  a  good  and 
tasteful  writer,  and  his  printed  works  are  not  ealenlatad  to 
increase  his  reputation.  He  is  a  man  of  heart  and  of  ac- 
tion, but  neither  a  statesman  nor  a  man  of  letters. 

The  frequent  collisions  into  which  Garibaldi  has  been 
brought  with  the  royal  government,  while  they  have  not 
lessened  bis  love  for  bis  native  country — ^for  Nice  is  essen- 
tially Italian — or  his  generous  devotion  to  her  good,  have 
nevertheless  produoed  in  bim  an  alienation  of  sentiment 
towards  tbe  dynasty  and  tbe  governing  classes  in  Italy, 
which,  in  combination  with  bis  ardent  republicanism,  has 
often  led  bim  to  treat  the  present  political  organisation  of 
the  people  as  a  failure.  This  opinion  cannot  be  admitted 
to  be  well  founded;  and  in  justice  to  the  Italians  and  their 
government  it  must  be  remembered  that  the  latter  has  re- 
peatedly offered  Garibaldi  most  tempting  titles,  honors, 
and  rewards,  which  ho  has  magnanimously  declined ;  that 
though  its  unhappy  dependence  on  France — a  relation 
now,  it  may  bo  hoped,  severed  for  ever — has  compelled  it 
to  resist  his  military  movements,  and  even  temporarily  to 
restrain  him  of  bis  liberty,  yet  it  has  always,  up  to  the 
present  day,  shown  him  unbounded  personal  considera- 
tion ;  and  that  he  enjoys,  in  the  universal  gratitude  of  bis 
countrymen,  the  highest  reward  to  which  tbe  soul  of  a 
patriot  can  aspire.  Member  of  the  Italian  Parliament  for 
1875.  (Among  tbe  numerous  biographies  of  Garibaldi,  one 
of  tbe  most  faithful  and  valuable  istqat  written  by  his  ven- 
erable friend  and  former  companion  in  exile  at  Monte- 
video, Giambattista  Cuneo,  Turin,  1865.) 

F.  A.  P.  Barkabp. 

Garlglia'no  [Lat.  Xirts],  a  river  of  Southern  Italy, 
which  receives  the  water  of  Lsgo  di  Fncino,  forma  tbe 
marshes  of  Minturnso  (famous  in  the  history  of  Manns  and 
Sulla),  and  enters  the  Mediterranean  9  miles  E.  of  Qaeta. 

Gar'land,  county  of  W.  Central  Arkansas.  Area,  about 
540  square  miles.  Formed  since  the  census  of  1870  from 
Montgomery,  Hot  Springs,  and  Saline  cos.  Its  surface  is 
broken;  the  mineral  resources  great  knd  varied.  The 
county  abounds  in  mineral  and  thermal  springs,  service- 
able in  many  diseases.     Cap.  Hot  Springs. 

Garland,  post-tp.  of  Penobscot  oo..  Me.,  25  miles  N. 
W.  of  Bangor,  bos  3  churches,  and  mannfactare*  of  shoes, 
carriages,  lumber,  ete.    Pop,  1306. 

Garland  (Adodbtcs  11.),  a  prominent  lawyer.  Jurist, 
and  politician  of  Arkansas,  b.  in  Tipton  oo.,  Tenn.,  June  14, 
1832,  and  educated  at  Bairdatown ;  studied  law ;  removed  to 
Arkansas,  and  soon  rose  to  eminence ;  opposed  secession 
as  a  policy  until  his  State  passed  her  ordinance  withdraw- 
ing from  tbe  Union,  then  cast  his  fortunes  with  hers ;  wis 
elected  to  the  provisional  Congress  of  the  Confederate 
States  in  1861 ;  was  re-elected  to  tbe  House  of  the  same 
Congress  in  1862 ;  was  afterwards  elected  to  the  Confederate 
Senate,  which  ofiioe  he  held  till  the  surrender  in  1S65. 
After  the  war  he  devoted  himself  with  great  success  to  his 
profession,  and  in  1874  was  elected,  by  a  very  large  ma- 
jority, governor  under  the  new  constitution  of  Arkansas. 

A.  H.  Stephus. 

Garland  (Huob  A.),  b.  in  Nelson  co.,  Va.,  June  1, 1805 ; 
graduated  at  Hampden-Sidncy  College  1825  ;  was  professor 
of  Greek  there  1825—10 ;  became  a  leading  lawyer  of  Meck- 
lenburg CO.,  Va. ;  clerk  of  the  tl.  8.  House  of  Represent- 
atives 1838-41 ;  removed  in  1841  to  a  farm  near  Peters- 
burg, Va.,  and  in  1845,  having  lost  bis  property,  removed 
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JMvM  of  Jeffenon  and  John  Raodolph. — Hia  aon,  Hugh  A., 
kUwyer  of  Miaaouri  and  s  Confodenta  oolonel,  wu  killed 
in  battle  in  Tenneaaee  in  1861. 

Garland  (Joev),  b.  in  Virginis  in  1792,  and  appointed 
a  first  lieutenant  3&th  regiment  of  infantry,  U.  S.  A.,  Mar. 
31,  1S13.  At  the  cloae  of  the  war  with  Great  Britain  he  waa 
retained  in  the  army,  and  promoted  to  be  captain  in  1817, 
mi^o"'  >■>  1830,  lieutenant-colonel  in  1839,  and  oolonel  in 
1849.  He  bore  an  active  part  in  the  war  with  Mexico,  and 
in  the  taking  of  the  oity  of  Mexico  waa  aererely  wounded; 
breretted  brigadier-general  for  gallant  aerrioea.  D.  at  Now 
York  June  i,  1861. 

Garland  (LAimoN  Cabicll),  A.  M.,  LL.D.,  mathema- 
tician and  acholar,  b.  at  Lovingaton,  Va.,  Mar.  21,  1810; 
waa  educated  at  Ilampden-Sidney  College,  Va. ;  waa  pro- 
fesaor  of  chemistry  at  Washington  College,  Va.,  from  1830 
to  1833,  and  in  Randolph- Macon  College,  Va.,  from  1833  to 
1835,  then  its  president  to  1846,  and  at  the  same  time  pro- 
fessor of  pure  and  mixed  mathematics.  In  1^7  he  became 
profeaaor  of  English  literature,  and  afterwards  of  mathe- 
matics, in  the  University  of  Alabama,  and  in  1855  its  presi- 
dent; oiDce  1866,  professor  of  physics  and  aatronomy  in  tfae 
tlniversity  of  Misaiaaippi;  is  profesaor-elect  of  phyaica  in 
the  Vanderbilt  University  at  Nashville,  Tenn.  Has  written 
on  plane  and  spherioal  trigonometry,  and  also  largely  in  the 
periodicals  of  the  Methodist  Episcopal  Church,  South. 

Garlas'co,  town  of  Italy,  in  the  province  of  Pavia.  It 
i(  of  some  interest  as  a  Roman  and  a  mediaeval  town,  and 
contains  moaumenta  of  the  latter  period.     Pop.  6500. 

GarOic,  the  Alliun  tattvum,  a  enltivated  plant  allied 
to  the  onion  (order  Lilioeese),  and  much  used  as  a  condi- 
ment in  Southern  Europe.  The  part  chiefly  employed  is 
the  bnlb,  or  rather  the  coUeotion  of  small  bulbs  (doves  of 
gariie).  The  wild  apeciea  are  numerous  on  both  oontlnents, 
•speeially  on  the  eastern.  Oarlie  has  a  taate  resembling 
that  of  the  onion,  but  mnoh  stronger.  It  is  employed  in 
medieine  as  a  stimulant,  expectorant,  diaphoretio,  and  re- 
valaive.  It  is  for  the  most  part  used  externally.  It  abounds 
in  the  peculiar  volatile  oil  of  garlic,  to  which  it  owes  most 
of  iti  active  properties. 

Garlic,  Oil  of,  obtained  by  distilling  the  garlio  bulbs, 
which  yield  about  0.2  per  cent,  of  crude  brown  oil.  By 
careful  rectification  about  two-thirds  of  this  is  obtained  as 
a  pale  yellow  oil,  lighter  than  water.  By  further  treatment 
with  chloride  of  calcium,  and  distillation  from  a  little  po- 
tassium, it  is  obtained  pure  and  colorless.  It  consists  of 
sulphide  of  allyl  (C8Hs)iS,  which  was  associated  in  the 
erode  oil  with  oxide  of  allyl  (CsHi)iO  and  another  sulphur 
compound.  This  oil  haa  the  peculiar  penetrating  odor  of 
garlic ;  it  is  also  found  in  oils  of  onions,  radishes,  etc. 

Oil  of  black  mustard  contains  the  aulphocyanide  of  allyl, 
CsHjCNS.  Theae  two  oila  are  mutually  convertible;  by 
distillktion  with  potassium  the  aulphocyanide  is  changed 
to  sulphide;  and  by  treating  oil  of  garlio  with  corrosive 
snUimnte,  and  distilling  the  preoipitate  with  lulpbocy anide 
of  potasainm,  oil  of  mnatard  is  produced.  Thii  oil  ia  also 
fonnd  in  boneradiah,  acurvy-grass,  etc. 

C.  F.  Cranslbh. 

Garaarillo,  post-tp.  of  Clayton  co.,  Ia.   .Pop.  1226. 

Gar'ner,  tp.  of  Union  eo..  Ark.    Fop.  456. 

Garner,  post- v.  of  Hancock  oo.,  Ia.,  at  the  junction  of 
the  Milwaukee  and  St.  Paul  and  the  Iowa  and  Minnesota 
R.  Rs.,  near  the  centre  of  the  connty,  1  mile  from  the  county- 
seat,  surrounded  by  good  prairie-land,  suitable  for  grain 
and  stock-raising.  It  has  4  stores,  a  hotel,  a  saloon,  a 
wagon-shop,  a  printing-office,  a  weekly  newspaper,  2  store- 
honses  for  grain,  a  lumber-yard,  and  in  its  vicinity  a  good 
nursery ;  80,000  bushels  of  wheat  were  brought  here  in  1874. 
W.  C.  Haywabd,  Ed.  "Siqhal." 

Gar'nersTille,  a  v.  of  Haverstraw  tp.,  Rockland  co., 
N.  Y.,  has  important  print-works.  It  is  2  miles  K.  W.  of 
Warren. 

Gar'net,  a  precious  stone  belonging  to  the  monometric 
or  cubic  system  of  crystallisation,  its  secondary  forms  being 
generally  the  rhombic  dodecahedron  and  trapexohedron. 
Specific  gravity,  3.6  to  4.2;  hardness,  6.5  to  7.5.  It  occurs 
in  the  mountainous  regions  of  most  countries,  usually  in 
mica-slate,  homblende-sUte,  and  gneiss;  less  frequently 
in  granite,  aerpentine,  and  lava.  There  are  aeveral  varie- 
ties, differing  in  color  and  chemical  eompoaition,  but  agree- 
ing in  other  propertiea.  When  colorleas,  the  eommon  gar- 
net eenaists  of  silica,  lime,  and  alumina  in  the  proportion 
of  alwnt  38  parts  of  each  of  the  two  former  to  24  of  the 
latter.  The  precious  or  Oriental  garnet  {almandine)  owes 
its  ilery  brightness  to  an  infusion  of  about  40  per  cent,  of 
the  protoxide  of  iron,  the  lime  being  absent.  The  compo- 
sitioB  of  the  pgnpt,  or  Bohemian  garnet,  is  somewhat 
different,  oomprising  a  less  proportion  of  iron  in  the  form 


oxide  of  ehroDium.  These,  with  the  euonite,  or  einnamon 
stone,  fonnd  ehie8y  in  Ceylon,  and  eontaining  no  iron,  are 

the  only  varieties  used  in  jewelry.  There  are  also,  how- 
ever, the  grotaularile  and  mffaronte,  green  ;  the  eoiophonite 
and  apessartine,  brown  ;  the  rticciRtte,  melanite,  and  Uucite, 
yellow,  black,  and  white  respectively.  The  Oriental  gar- 
net, or  almandine  (so  called  from  the  city  of  Alabanda, 
where  it  was  anciently  wrought),  is  found  in  alluvial  soil, 
into  which  it  has  been  washed  ont  of  its  matrix,  in  Pegu, 
Siam,  Ceylon,  and  India.  When  very  large,  as  is  frequently 
the  ease,  it  is  cut  en  cabocKon — i,  t.  with  a  flat  base  and 
convex  upper  surface — and  is  then  termed  a  car&iiiic{<. 
The  pyrope,  or  Bohemian  garnet,  found  chiefly  in  Austria 
and  Germany,  is  smaller,  less  splendid  in  tint,  more  com- 
mon, and  less  esteemed.  Notwithstanding  its  beauty,  the 
commercial  value  even  of  the  Oriental  garnet  has  greatly 
declined  in  modem  times,  owing  to  the  numbers  brought 
into  the  market.  A  fine  carbuncle,  according  to  Mr. 
Emanuel,  is  worth  about  £20.  They  are  sometimes  sold 
as  "  Ceylon  rubies."  The  garnet  was  frequently  selected 
for  engraving  upon  by  the  artists  of  tfae  Roman  empire; 
one  of  the  finest  specimens  of  antique  skill,  the  head  of 
Sirins  in  the  Marlborough  collection,  is  upon  a  garnet.  It 
waa  also  a  favorite  gem  with  the  engravers  of  tfae  Sassanian 
period,  but  is  rarely  employed  now,  owing  to  its  hardness 
and  brittleness,  which  too  severely  tax  the  abilities  of 
modem  artists.  R.  Gabhett. 

Gar'nett,  a  post-v.,  cap.  of  Anderson  co.,  Kan.,  52  miles 
3.  of  Lawrence,  on  the  Pottawattomie  River,  a  small  tribu- 
tary of  the  Osage  or  Marais  des  Cygnes.  The  Paola  Oar- 
nett  end  Fall  River  and  the  Leavenworth  Lawrence  and 
Galveston  R.  Rs.  intersect  here.  It  has  2  newspapers,  2 
banks,  2  large  mills,'a  cheese-factory,  an  extensive  planing- 
mill  and  furniture  manufactory,  2  hotels,  a  college  under 
the  auspices  of  the  United  Presbyterian  denomination,  and 
8  churches.  The  town  has  a  large  and  very  fine  union 
school  building.  The  village  is  well  built,  the  business 
portion  mainly  of  brick  and  stone.  All  departments  of 
trade  are  well  represented.     Pop.  1219. 

W.  R.  Spooner,  Ed.  "  Plaikdialer." 

Gamett  (Alexander  Yelvertos  Peytok),  M.  D.,  was 
b.  Sept.  20, 1820,  in  Essex  co.,  Va. ;  graduated  in  the  medical 
department  of  the  University  of  Pennsylvania  1841 ;  en- 
tered the  U.  S.  navy  same  year,  and  rose  to  full  surgeon  in 
1848.  Having  been  elected  professor  of  clinical  medicine 
in  the  National  Medical  College,  he  resigned  his  naval  ap- 
pointment in  1850.  In  1861  he  left  the  capital  and  returned 
to  Virginia;  went  to  Richmond,  where  he  was  appointed  on 
the,  examining  board  of  surgeons,  then  surgeon-in-chief  to 
the  military  hospitals;  and  being  the  family  physician  of 
Mr.  Jefferson  Davis,  accompanied  him  on  the  evacuation  of 
that  city  in  1865.  After  the  downfall  of  the  Southern  Con- 
federacy, Dr.  Oarnett  returned  to  Washington  City,  where 
he  was  re-elected  professor  in  the  National  Medical  College, 
which  position  he  resigned  in  1872 ;  was  made  emeritus  pro- 
fessor; and  still  resides  in  that  city.  Paul  F.  Eve. 

Gamett  (James  M.),  b.  June  8, 1770,  at  Elmwood,  Es- 
sex CO.,  Va. ;  served  several  years  as  member  of  the  legis- 
lature of  that  State,  and  served  as  a  member  of  Congress 
firom  1805  to  1809 ;  was  also  a  member  of  the  constitutional 
convention  of  Virginia  in  1829.  D.  at  Elmwood  May, 
1843.  A.  H.  Stepbehb. 

Gamett  (Husodb  R.  H.),  b.  in  Essex  oo.,  Va. ;  educated 
at  the  university  of  the  State ;  become  a  lawyer  by  profes- 
sion ;  was  a  member  of  the  eonstitutionaJ  convention  of 
Virginia  in  1850 ;  was  a  member  of  the  honse  of  delegates 
of  that  State  in  1 853-54  and  1855-56 ;  was  a  member  of 
Congress  from  1857  to  1859,  and  was  re-elected  to  the  36th 
Congress,  but  resigned  his  seat  on  the  seoession  of  Virginia 
(1861),  and  d.  during  the  war.  A.  U.  Stephens. 

Gamett  (Richard  Brooke),  b.  in  Virginia  in  1819; 
graduated  at  West  Point  July,  1841,  and  entered  the  army 
as  second  lieutenant  6th  Infantry ;  served  in  the  Florida 
war  and  on  garrison  and  frontier  duty.  On  tfae  outbreak 
of  civil  war  he  resigned  from  the  U.  S.  army.  May,  1861, 
and  was  appointed  colonel  in  the  Confederate  army,  serving 
in  Western  Virginia;  bnl  was  afterwards  promoted  to  be 
brigadier-general,  and  transferred  to  Gen.  Lee's  army  and 
commanded  a  brigade.  Killed  at  the  battle  of  Gettysburg, 
Pa.,  July  3, 1863. 

Gamett  (  Robert  Sildbr),  b.  in  Virginia  in  1 820 ;  grad- 
uated at  West  Point  July,  1841,  and  entered  the  army  as 
brevet  second  lieutenant  of  artillery ;  served  on  the  north- 
em  frontier  and  as  assistant  instructor  of  infantry  tactics 
at  West  Point  till  1844 ;  was  aide-de-camp  to  Gen.  Wool  in 
1845.  In  the  Mexican  war  he  distinguished  himself  at  the 
battles  of  Palo  Alto,  Resooa  de  la  Palma,  Monterey,  and 
Bnena  Vista;  was  promoted  to  be  first  lieutenant  Aug., 
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June,  1846,  till  Jul.,  1849 ;  waa  breretted  oaptoin  and  major 
for  gallant  oonduot  at  Uoattirtj  and  Boena  Vista ;  tr»na- 
ftrred  to  the  infaotry  in  1348,  and  serred  against  the  Sem- 
inole Indiana  in  Florida  and  on  frontier  dnty  in  Texas 
18&0 ;  as  eommandant  of  cadets  at  Military  Academy  1852- 
54;  appointed  captain  lat  Caralry  Mar.  3,  1863,  and  major 
(th  Infantry  Mar.  27,  1855;  he  commanded  the  Yakima 
expedition  in  1856,  and  the  operations  against  Puget  Sound 
Indians  in  1858.  On  the  outbreak  of  oiril  war  he  resigned 
from  the  U.  S.  army  and  espoused  the  oause  of  the  Confed- 
erates, being  appointed  a  brigadier-general  and  placed  in 
command  of  the  department  of  Weetern  Virginia ;  at  the 
action  of  Carriok'a  Ford,  July  13,  1881,  Qen.  Garnett  waa 
killed  while  attempting  to  rally  hia  foroet.    O.  C.  Biuvons. 

Gamier  (Jeiw  Lodis  Charles).  French  architect,  b. 
at  Paria  Nov.  6,  182S ;  entered  the  Ecole  dea  Beaux  Arts 
1842,  and  in  1848  gained  the  grand  priie ;  subsequently 
trarelled  in  Greece  and  Italy,  where  he  continued  his 
atadios.  In  1859,  in  open  competition  with  the  leading 
architects  of  Paria,  hia  plans  were  unanimously  adopted 
for  the  now  Paris  opera-house,  which  haa  but  recently 
been  completed  under  his  direction.  In  1S64  the  cross  of 
the  Legion  of  Honor  was  bestowed  upon  him. 

Gamier-Pag^s  (Louis  Artoine),  a  French  author 
and  statesman,  b.  at  Marseilles  July  18,  1803;  made  hia 
HibHt  under  the  patronage  of  his  brother,  who  waa  one  of 
the  leaden  of  the  republican  ^arty  under  the  Reatoration. 
During  the  reign  of  Louis  Philippe,  Oamier-Pag&s  was  a 
member  of  the  Chamber  of  Deputies.  In  1848  ho  secured 
the  office  of  minister  of  finances  in  the  provisional  govern- 
ment of  the  republic,  and  became  unpopular  on  account  of 
the  famous  over-taxation  called  the  "  46  eentimes."  Wheu 
the  empire  waa  established,  Garnicr-Pagis  returned  to 
private  life  until  1864,  when  he  was  elected  deputy  to  the 
Corps  L(!gislatif.  In  1869  he  was  elected  again,  but,  though 
he  aat  on  the  opposition  benehea,  his  popularity  was  gone, 
and  ho  did  not  exercise  any  influence  upon  the  eventa 
which  followed  the  revolution  of  Sept.  4, 1870.  He  has 
written  an  Epi$ode  of  the  Revolution  of  IS^S,  Hittory  of 
tke  Extcatlvt  ComnifioH,  Hittorg  of  the  RevoUttiou  of  IS^S. 

FiLIX  AUCAIOHB. 

Gar'nishment  [Fr.  yomiV,  to  "  warn  "  or  "  fumiah  "^, 
a  process  of  attachment  by  which  a  creditor  obtaina  the 
aeeurity  of  property  belonging  to  hia  debtor  which  is  in 
the  posseasion  of  third  persons.  It  consista  in  a  vmminy 
or  notification  given  to  the  person  holding  the  property, 
who  is  called  a  gamiaheef  commanding  him  not  to  make 
payment  or  delivery  to  the  debtor,  but  to  be  in  readiness  to 
anawer  the  plaintiFa  claim  by  retaining  the  property  in 
his  own  hands.  Whenever  a  debtor  against  wnom  an  ac- 
tion is  instituted  haa  himself  a  claim  against  a  debtor  of 
his  own,  the  latter  may  be  made  a  garnishee.  The  system 
of  garnishment  in  England  grew  out  of  the  custom  of 
foreign  attachment,  which  has  e.Tisted  from  time  imme- 
morial in  London,  Bristol,  and  a  few  of  the  larger  cities, 
and  which  permits  the  enforcement  of  a  plaintiff's  demand 
against  debts  due  the  defendant  from  third  persons.  (See 
FoRKioir  ATTAcnMRVT.)  But  garnishment,  aa  establiahed 
in  1854  and  at  present  in  use,  haa  a  oonaiderably  less  ex- 
tensive scope  of  application  than  foreign  attachment,  since 
it  only  permits  the  seiture  of  a  debtor's  property  or  choses 
in  action  after  the  recovery  of  judgment  against  him,  in- 
stead of  at  the  time  when  suit  is  brought.  In  the  U.  S.  a 
different  rule  ia  generally  maintained,  and  the  procesa  of 
garnishment  ia  therefore  made  more  completely  remedial, 
and  can  be  adopted  with  muob  greater  advantage  by  a 
oreditor.  The  necessity  of  delay  until  judgment  is  ob- 
tained givea  a  defendant  an  opportunity  to  enforce  pay- 
ment against  hia  debtors,  or  to  effect  a  compromise  with 
them;  and  if  ho  adopt  this  course,  the  judgment  ereditor 
may  be  left  entirely  remediless. 

The  effect  of  garnishment  ia  to  place  the  gamiahee  in  a 

Koaition  resembling  that  of  a  trustee. .  On  thia  account  it 
I  known  in  some  of  the  States,  especially  in  New  England, 
as  the  "  trustee  procesa."  If,  after  notice  of  attachment 
haa  been  aerved  upon  the  garnishee,  suit  is  brought  against 
him  by  his  own  ereditor,  A,  for  whose  debt  to  the  gar- 
niaher,  B,  the  attachment  has  been  made,  the  pendency 
of -the  attachment  ia  sulBcient  to  effect  a  stay  of  proceed- 
ings; and  if  judgment  should  be  rendered  against  A  in 
the  action  instituted  against  him  by  B,  and  execution 
should  bo  levied  against  the  money  or  effects  in  the  hands 
of  the  garnishee,  the  latter  would  be  relieved  from  all  obli- 
gation towards  A,  and  might  plead  the  execution  in  bar  of 
any  aubaequent  action  by  that  person  againat  him.  As  a 
general  rule,  any  person  is  capable  of  being  made  gar- 
niaheo,  not  excepting  corporations  and  persons  acting  in  a 
representative  capacity  aa  executors  and  administrators. 
A  non-resident  person  cannot  be  made  garnishee  unless  he 
has  property  of  the  defendant  in  the  State  or  is  bound  to 


pay  him  money  within  the  State.  But  an  officer  of  the  law, 
aa  a  clerk  or  receiver,  or  a  trustee  holding  funds  as  agent  of 
a  court,  a  financial  agent  of  the  government,  a  sheriff  hold- 
ing funds  in  an  official  eapacity,  or  an  assignee  in  bank- 
ruptcy, cannot  be  made  garnishees.  The  same  is  tme  of 
an  agent,  unleaa  he  haa  an  independent  control  of  the 
goods,  aince  his  posseasion  is  the  posseasion  of  bis  princi- 
pal. Provision  is  generally  made  for  the  examination 
of  a  garnishee  under  oath  in  relation  to  the  nature  and 
amount  of  his  indebtedness,  and  he  may  make  any  defence 
against  the  attaching  creditor  which  might  bo  made  against 
the  person  to  whom  the  debt  was  primarily  due  or  to  whom 
the  property  waa  to  be  rendered.  If  the  garnishee  have 
any  lien  upon  the  articles  in  his  possession,  he  ia  entitled 
to  have  it  satisfied.  The  process  of  garnishment  is  virtual- 
ly a  secondary  suit  against  some  third  person  by  a  suing 
creditor,  who  claims  the  rights  of  the  defendant  against 
whom  his  primary  action  is  brought.  (See  Attachhbxt.) 
G^RQE  Chase.    Revised  by  T.  W.  Dwigbt. 

Garonne)  a  river  of  France,  rises  in  the  Pyrenees, 
within  the  Spanish  frontier,  at  the  foot  of  Mont  Maledetta, 
becomes  navigable  at  Caiires,  is  at  Toulouse  connected 
with  the  Mediterranean  by  a  canal,  joina  at  Biose  the 
Dordogne,  and  assumes  the  name  of  Gironde,  entering  the 
Atlantic  through  an  estnary  50  miles  long.  It  often  over- 
flows, and  sometimes  changes  its  bed,  which  makes  its 
navigation  difficult. 

Gar'rard,  a  beautiful  and  fertile  county  of  E.  Central 
Kentucky.  Area,  250  square  miles.  The  surfac«  is  undu- 
lating. The  soil  is  based  upon  limestone.  Cattle,  grain, 
tobacco,  and  wool  are  the  chief  products.  It  is  traversed 
by  a  branch  of  the  Louisville  and  Nashville  R.  R.  Cap. 
Lancaster.     Pop.  10,376. 

Garrard  (Col.  Jaxes),  b.  in  Stafford  oo.,  Va.,  Jan.  14, 
1749 ;  served  in  the  Revolutionary  war  and  in  the  Virginia 
legislature,  where  he  was  an  efficient  friend  of  teKgioos 
freedom.  He  removed  early  to  Kentucky,  and  in  1782 
settled  in  Bourbon  eo.,  near  Paris.  He  became  one  of  the 
moat  prominent  citizens  of  Kentucky,  of  which  he  was 
governor  1796-1804.  D.  at  Uonnt  Lebanon,  Bourlwn  eo., 
Ky.,  Jan.  19,  1822. — His  sons.  Gen.  Javks  and  Col.  Tee- 
OPBiLcs  T.  Garrard,  were  distinguished  citiiens  of  Ky. 

Garrard  (Kxnner),  b.  in  Kentucky  in  1838 ;  graduated 
at  the  V.  S.  Military  Academy  July,  1861,  and  entered  the 
army  as  brevet  second  lieutenant  of  artillery ;  transferred 
to  the  Ist  Dragoons  in  1852,  and  received  his  flill  eomnis- 
sion  as  second  lieutenant  Oct.,  1853;  promoted  flnt  lieu- 
tenant of  oavalry  1856;  captain  1861;  and  mitjor  186S. 
Served  principally  in  garrison  and  on  frontier  duty  1851- 
61,  being  captured  at  San  Antonio,  Tex.,  Apr.,  1861,  and 
not  exchanged  as  prisoner  of  war  until  Aug.,  1862,  serving 
in  the  mean  time  in  commissary  department  and  as  instruc- 
tor and  commandant  of  cadets  at  West  Point.  In  Sept., 
1862,  he  was  ^pointed  colonel  14Ath  New  York  Volunteers, 
and  was  engaged  in  the  battles  of  Fredericksburg,  ChanceK 
lorsville,  and  Gettysburg.  Appointed  brigadier-general  of 
volunteers  July,  1863,  he  served  with  the  Army  of  the  Po- 
tomao  till  December,  when  he  was  placed  in  charge  of  the 
cavalry  bureau  at  Washington.  In  Feb.,  1864,  h«  oom- 
manded  a  cavalry  division  in  the  Army  of  the  Cumberland, 
was  engaged  in  the  various  engagements  about  Chatta- 
nooga and  in  Georgia  during  the  Atlanta  campaign,  pursuit 
of  Confederate  army  to  Dalton,  and  with  his  command  in 
the  16th  army  corps  at  the  battle  of  Nashville,  Tenn.,  Dec., 
1864.  In  the  operations  against  Mobile,  1865,  he  led  the 
party  which  stormed  and  captured  Blakely.  In  Aug.,  1865, 
he  was  mustered  out  of  the  volunteer  service.  For  gallant 
services  in  the  field  during  the  war  he  was  breretted  colonel, 
brigadier-general,  and  major-general  17.  S.  A.  Resigned 
1866.  G.  C.  SiEiiORS. 

Gar'rett)  the  westernmost  county  of  Maryland,  formed 
in  1872,  bounded  N.  by  Pennsylvania,  and  W.  and  S.  by 
West  Virginia.  It  is  mountainous,  has  extensive  forests, 
with  fine  pasture-lands,  and  abundant  iron  ore,  soft  coal, 
fire-clay,  and  hydraulic  limestone.  It  Is  traversed  by  the 
Baltimore  and  Ohio  K.  R.  and  by  the  watershed  between 
the  Potomac  and  the  Ohio  river-valleys.     Cap.  Oakland. 

Garrett,  tp.  of  Douglas  oo..  111.    Pop.  1599.    . 

Garrett  (Johk  W.),  b.  in  Baltimore  July  31, 1830 ;  edu- 
cated at  Lafayette  College,  Pa. ;  was  for  some  years  engaged 
in  eommeroisd  business  in  Baltimore ;  was  one  of  the  capi- 
talists who  earned  to  eompletion  the  Baltimore  and  Ohio 
R.  R.;  beoame  in  1867  one  of  its  directors,  and  in  1858  its 
president. 

Garrett  (Lewis),  a  minister  of  the  Methodist  Episcopal 
Church,  Sonth,  b.  in  Pennsylvania  Apr.  24, 1772;  d.  in  Mis- 
sissippi Apr.  28, 1857.  He  entered  the  Western  Confer«ne« 
in  KentucKy  in  1794,  and  performed  herculean  labors  in 
that  State,  Tennessee,  Virginia,  North  CatoUoa,  and  Mis- 
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(iuippi.     Ha  hM  left  •  Uttie  To)iiin«  of  5%«(ei<«  of  hit  life 
■nd  times.  T.  0.  Sunnbiu. 

Garrett  (Tbokas),  %  Quaker  abolitionist,  b.  at  Darby, 
P*.,  An;.  21,  \7S3 ;  beoame  a  oatler  and  saythe-malier,  and 
sequired  wealth.  In  1807  the  kidnapping  of  a  serrant  from 
his  father's  family  made  him  a  strong  and  aetire  aboli- 
tionist. In  1820  he  removed  to  Wilmington,  Del.,  and  be- 
eame  an  iron-merchant,  and  after  1850  lost  all  his  estate  as 
damages  for  Oeeing  slaves,  but  again  acquired  a  oompe- 
tenoe.    D.  at  Wilmington,  Del.,  Jan.  23,  1871. 

Gar'Tettson  (Frieborh),  a  noted  preacher,  was  b.  in 
Harjland  Aug.  15,  1752;  Joined  the  Methodist  ministry  in 
1775 ;  was  a  chief  founder  of  hii  denomination  in  Nora  Sco- 
tia, in  Now  York,  and  in  Western  New  England.  He  took 
a  prominent  part  in  the  organisation  of  the  Methodist  Epis- 
eopal  Churoh  at  Baltimore  in  1781.    D.  SepU  29,  1822. 

Gar'rettSTille«  post-v.  of  Portage  CO.,  0.,  on  the  At- 
lantic and  Qieat  Western  R.  R.,  Mahoning  division,  37 
miles  S.  B.  of  Clevelaad.  It  has  a  national  bank,  a  sav- 
ings and  loan  bank,  a  newspaper,  a  literary  society  library, 
machine-shops  and  manufactories,  3  churches,  2  hotels,  and 
a  number  of  stores.  Principal  business,  farming  and  dairy- 
ing.   Pop.  S5S.        Co ABLES  B.  Wbsb,  Ed.  "  Jourh al." 

Gar'rick  (David),  an  English  actor,  b.  at  Hereford 
Feb.  20,  1718.  He  was  of  French  eztmotion.  His  grand- 
father, bearing  the  name  of  Oarrique,  a  French  Protestant, 
eame  to  Engliuid  on  the  revocation  of  the  Edict  of  Nantes. 
Uii  bther  was  a  captain  in  the  English  army ;  his  mother 
was  the  daughter  of  a  vioar  of  Lich&eld  cathedral.  The 
Isd's  education  seems  not  to  have  been  systematic  or 
thorough.  He  attended  the  grammar  school  at  Lichfield, 
bat  at  the  age  of  twelve  or  thirteen  his  studies  were  inter- 
rupted by  a  visit  to  an  nncle  in  Lisbon.  Subsequently, 
when  eighteen  years  old,  he  became  one  of  the  pupils  in  Dr. 
Simucl  Johnson's  academy.  His  passion  for  the  stage  early 
shewed  itself  in  remarkable  gifts  for  mimicry  and  recitation, 
and  in  a  desire  to  frequent  theatres.  When  but  eleven  years 
old  he  performed  Sergeant  Kite  in  the  Seeruiting  Officer  be- 
fore a  select  company,  being  even  then  a  juvenile  manager. 
In  1735  be  went  to  London  with  Dr.  Johnson,  proposing 
U>  study  law,  but  gave  it  up,  lacking  the  means  of  support, 
A  short  experience  as  a  wine-merchant  in  partnership  with 
his  brother  Peter  satisfied  him  that  trade  was  not  his  calling, 
and  he  adopted  the  theatrical  profession,  making  his  first 
appaarBDce  at  Ipswich,  undor  the  assumed  name  of  Lyddal, 
in  the  timgedy  of  Oroonoko.  The  effort  was  applauded,  but 
not  as  rapturmuly  as  his  subsequent  appearance  in  comedy. 
On  the  strength  of  his  provincial  reputation  he  resolved  to 
try  his  fortune  in  London,  and,  finding  the  popular  theatres 
dosed  to  him,  made  his  first  appearance  on  Oct.  19,  1741, 
at  the  obsonre  theatre  in  Goodman's  Fields,  the  play  chosen 
being  Richard  III,  The  snooesa  was  wonderful.  In  a  few 
weeks  the  house  was  crowded,  people  deserting  Drury  Lane 
and  Covent  Qarden  to  see  the  man  who  so  attractively  in- 
troduced a  natural  school  of  acting  in  plaee  of  the  arti- 
ficial tradition  of  the  English  stage.  At  the  close  of  the 
season  of  1742  he  played  three  nights  at  Drury  Lane,  and 
made  an  engagement  there  on  a  salary  of  £500  a  year. 
Dublin  was  the  next  scene  of  his  triumphs.  There,  in 
1745,  he  joined  Hr.  Sheridan  in  the  management  of  the 
Rayal  Theatr*.  Two  years  later  he  opened  the  Covent 
Garden  Theatre,  London,  on  which  occasion  he  spoke  the 
prologue  written  for  him  by  Dr.  Johnson,  who  recognised, 
as  did  all  the  judges,  his  distinguished  talent.  In  June, 
1749,  Mr.  Oarriok  married  the  Viennese  dancer,  Eva  Maria 
Tiolelta,  an  amiable  and  accomplished  woman,  who  had 
graced  the  boards  of  Drury  Lane,  She  brought  him  a 
moderate  fortune,  and  was  to  him  a  faithful  wife.  At 
this  time  Garrick  was  the  greatest  figure  on  the  English 
stage.  The  public  opinion  of  the  Continent,  which  he 
visited  in  17S3,  ratified  the  judgment  of  his  countrymen. 
His  return  was  welcomed  with  enthusiasm,  the  king  him- 
self bidding  him  play  in  Muck  Ado  about  Nothing.  The 
Shakspeare  Jubilee  at  Stratford-on-Avon,  which  continued 
three  days  and  was  represented  ninety-two  suoeefsive 
times  at  Drury  Lane,  wi^s  arranged  by  him  in  1769.  Four 
years  after  this  the  death  of  his  partner,  Mr.  Lacy,  threw 
on  him  the  whole  management  of  the  theatre ;  his  health 
failed ;  he  played  less  and  lees  frequently,  and  in  1776,  after 
aetingthrough  his  favorite  characters — the  last  performance 
being  for  the  benefit  of  the  Decayed  Actors'  Fund,  established 
by  himself — he  retired  from  the  stage.  His  elegant  villa  at 
nampton  was  the  resort  of  men  of  taste  and  letters,  wits, 
and  dignitaries  of  Churoh  and  State;  good  people  loved 
him,  brilliant  people  admired ;  bis  vivacity,  versatility, 
and  kindness  of  heart  gained  hira  many  friends.  But  his 
broken  health  was  not  restored  by  rest.  An  old  disease 
tormented  him  continually.  Finally,  a  sudden  attack  pros- 
trated him :  be  was  token  to  his  bouse  in  the  Adelphi, 
London,  and  there  d.,  Jan,  20, 1779,     On  Feb.  1  he  was 


buried  with  great  pomp  in  Westminster  Abbey,  beneath 
the  monument  to  Shakspeare.  Garrick  was  a  man  of  varied 
talents  ;  as  an  actor  he  excelled  in  the  most  opposite  styles, 
in  high  tragedy  and  in  broad  farce ;  he  was  in  his  profession 
an  author  too ;  he  wrote  verses,  prologues,  epilogues,  farces, 
and  adapted  many  plays  for  the  stage.  IMiougb  self-con- 
scions  and  vain,  he  was  popular  for  his  friendly,  generons, 
and  charitable  qualities,  and  respected  for  bis  solid  virtues. 
In  person  ho  was  of  middle  height,  slight  of  figure,  ani- 
mated in  countenance,  quick  and  expressive  in  action, 
eflective  though  not  imposing  in  presence.  His  voice  was 
musical,  and  his  sensitive  temperament  made  amends  for 
the  absence  of  great  physical  advantages.  Pope  said  of 
him :  "  He  never  bod  his  equal  as  an  actor,  and  never 
will."  Mrs.  Garrick  survived  her  husband  many  years.  She 
was  ninety -eight  years  old  when  she  d,,  in  full  possession 
of  her  faculties,  on  Oct.  16,  1822.      0.  B.  Frotiiinqhak. 

Gar'rison  (William  Lloyd),  the  pioneer  and  leader 
of  the  modern  anti-slavery  movement  in  tht  U.  3.,  b.  in 
Newburyport,  Mass.,  Dec.  12,  1804;  served  an  apprentioe- 
ship  to  tne  printing  business  in  the  office  of  the  Herald 
in  ois  native  place,  and  while  doing  so  wrote  extensively 
for  that  and  other  journals,  mainly  upon  political  topics, 
carefully  preserving  his  incognito.  A  series  of  articles 
which  be  contributed  to  the  Salem  Qatette  evinced  such 

f>owcr  that  they  were  attributed  by  Robert  Walsh  to  no 
ess  a  personage  than  Timothy  Pickering.  Such  was  his 
ability  that  the  proprietor  of  the  ^eroM left  him  for  some 
time,  when  he  was  bnt  nineteen  years  of  age,  in  full  charge 
of  his  paper  and  business.  Having  ended  his  apprentice- 
ship in  1825,  be  soon  afterwards  assumed  the  editorship 
of  tho  Free  Prem,  a  new  paper,  in  his  native  place.  The 
paper  not  proving  a  success,  ho  became,  in  1827,  editor  of 
the  National  Pkilanthropiat,  published  in  Boston, 'and  de- 
voted to  the  cause  of  temperance.  In  1828,  at  the  earnest 
invitation  of  citisens  of  Bennington,  Vt.,  he  went  to  that 
place  to  edit  a  new  paper,  the  Journal  of  lie  Time:  It 
was  mainly  devoted  to  the  support  of  John  Quincy  Adams 
for  the  Presidency,  bnt  Mr.  Garrison  took  occasion  therein 
boldly  to  declare  his  hostility  to  slavery,  war,  and  intem- 
perance. His  anti-slarery  utterances  attracted  the  atten- 
tion of  Benjamin  Lundy,  a  Quaker,  who  was  engaged  in 
the  publication  of  the  Genine  of  Univernal  Emancipation  in 
Baltimore,  and  who  went  to  Bennington  to  induce  him  to 
join  him  in  tho  editorship  of  that  paper.  The  Jonmal 
of  the  Times  not  having  proved  successful,  Mr.  Garrison 
yielded  to  the  Quaker's  persuasions,  and  went  to  Baltimore 
in  the  fall  of  1829.  In  the  very  first  number  of  the  Oenitn 
of  Univeraal  Emancipation  which  appeared  under  his  and 
Mr.  Lundy's  joint  editorship  was  developed  a  radical  dif- 
ferenea  in  their  opinions,  Mr.  Lundy  advocating  gradual 
and  Mr.  Garrison  immediate  emancipation  as  the  inalien- 
able right  of  the  slave  and  the  duty  of  (he  master.  Sub- 
sequently another  difference  appeared,  Mr.  Lnndy  favoring 
and  Mr.  Garrison  opposing  the  scheme  for  colonising  the 
slaves  as  a  condition  of  emancipation.  They  were  one, 
however,  in  a  common  hatred  of  slavery,  and  as  each  ap- 
pended his  own  initials  to  whatever  he  wrote  in  the  pnper, 
the  partnership  was  agreeable  to  both  parties.  In  May, 
1830,  Mr.  Garrison  was  convicted,  by  a  court  and  jury  of 
slaveholders,  of  a  libel  upon  Capt.  Francis  Todd.  The 
libel  consisted  in  denouncing  Capt  Todd  as  guilty  of  "do- 
mestic piracy  "  in  conveying  a  cargo  of  slaves  from  Balti- 
more to  New  Orleans.  For  this  he  was  sentenced  to  pay 
a  fine  of  $50  and  costs  of  court.  Being  unable  to  pay  this 
money,  he  was  committed  to  jail.  His  imprisonment  awa- 
kened much  sympathy  in  the  Northern  States,  which  found 
utterance  through  the  press.  His  writings  while  in  prison, 
especially  several  sonnets  which  he  inscribed  with  a  pencil 
on  the  wall  of  his  cell,  were  widely  copied  and  admired  as 
expressions  of  the  true  spirit  of  liberty.  At  the  end  of 
seven  weeks  he  was  set  at  liberty,  bis  fine  being  paid  by 
Mr.  Arthur  Tappan,  a  merehant  of  New  York.  Henry  Clay 
had  made  arrangements  to  do  what  Mr.  Tappan  did,  but 
was  too  late.  He  now  turned  his  steps  toward  the  Northern 
States,  delivering  lectures  in  Philadelphia,  New  York,  New 
Haven,  Hartford,  and  Boston,  in  which  he  depicted  the 
sinfulness  and  the  cruelties  of  slavery,  and  sought  to  enlist 
the  people  in  the  work  of  promoting  emancipation.  He 
insisted  that  every  slave  baa  a  right  to  immediate  emanci- 
pation without  expatriation,  and  that  it  was  a  sin  to  bold 
Dim  in  bondage  for  a  single  instant  Others  had  denounced 
slavery  as  an  evil,  but  Mr.  Garrison  was  the  first  to  declare 
it  a  sin,  and  demand  its  immediate  abolition  in  the  name 
of  God  and  of  humanity.  He  thus  became  the  leader  of 
an  anti-slavery  movement  founded  upon  the  prineiple  of 
immediate  in  distinction  from  gradual  emancipation.  He 
made  special  efforts  to  enlist  the  sympathy  and  oo-opera- 
tion  of  tbe  clergy  and  the  churches  of  different  denomina- 
tions, but  without  much  success,  slavery  being  powerful 
both  in  Churoh  and  State,  and  the  popular  contempt  for 
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the  negro  lueh  that  it  «M  not  aasj  to  exoite  sympathy  in 
his  behalf.  On  Jan.  1^  1831,  he  commenoed,  in  partnership 
with  Isaac  Knapp,  the  publication,  in  Boston,  of  The  Libe- 
rator, a  weekly  journal,  the  motto  of  which  was,  "My 
ooantry  is  the  world — my  countrymen  are  all  mankind. 
The  Toioo  of  this  paper  was  soon  "heard  around  the 
world;"  the  North  was  deeply  moved,  while  the  South 
was  filled  with  excitement  and  alarm.  The  dead  calm 
that  had  followed  the  enactment  of  the  "  Missouri  Compro- 
mise "  of  1820  was  completely  broken  up,  and  the  discns- 
■ion  of  slavery  in  all  its  relations  to  ctvil  and  religious 
iDStitutions,  went  on  with  constantly  augmenting  force,  in 
spite  of  every  effort  to  arrest  it,  from  that  time  until  the 
war  of  1861-05.  iThe  Liberator  was  kept  alive  only  by 
great  economy,  diligence,  and  self-sacrinoe  on  the  part 
of  its  editor  and  its  publisher.  For  a  long  time  they 
set  the  types  mainly  with  their  own  bands,  while  their 
small  and  obscure  ofllc*  was  their  only  home,  and  they 
subsisted  on  the  humblest  (are.  A  Southern  magistrate 
having  begged  the  interposition  of  the  mayor  of  Bos- 
ton to  suppress  the  "incendiary"  sheet,  that  officer,  the 
distinguished  Harrison  Gray  Otis,  wrote  in  reply  that  his 
agents  had  "  ferreted  out  the  paper  and  its  editor,  whose 
office  was  an  obscure  hole,  his  only  visible  auxiliary*  a 
negro  boy,  his  supporters  a  very  few  insignificant  persons 
of  all  colors."  In  Dec.,  1831,  the  legislature  of  Georgia 
offered  a  reward  of  SSOOO  to  any  person  who  should  arrest, 
bring  to  trial,  and  proseonte  to  conviction,  under  the  laws 
of  that  State,  the  editor  or  the  publisher.  On  Jan.  1, 1832, 
under  Mr.  Garrison's  direct  inspiration,  was  organized  the 
New  England  Anti-Slavery  Society,  the  first  association 
ever  formed  in  this  country  on  the  principle  of  immediate 
emancipation.  He  soon  afterwards  published  his  work, 
TMougkt*  on  African  Colonitalion,  in  which  he  oontended 
that  the  colonisation  scheme  was  an  ally  of  slavery.  He 
soon  afterwards  went  to  England  as  an  agent  of  the  New 
England  Anti-Slavery  Society,  and  was  warmly  received 
by  Wilberforca,  Glarkson,  Brougham,  and  the  great  body 
of  English  abolitionists,  who  wore  then  on  the  eve  of  their 
great  triumph  over  slavery  in  the  West  Indies.  The  act 
of  emancipation  was  passed  by  the  Parliament  while  ho 
was  there,  in  consequence  of  which  he  was  able  to  per- 
suade Mr.  George  Thompson,  who  had  taken  a  very  prom- 
inent part  in  the  struggle,  to  come  over  to  the  U.  e.  and 
lend  his  aid  to  the  cause  here.  In  Deo.,  1833,  the  Ameri- 
oan  Anti-Slavery  Society  was  organised  in  Philadelphia. 
The  Declaration  of  Sentiments  issued  by  the  oonvention 
was  from  Mr.  Garrison's  pen,  and  embodied  the  doctrines 
of  which  he  was  the  recognised  champion.  In  Oct.,  1835, 
a  pro-slavery  mob  of  "  gentlemen  of  property  and  stand- 
ing" broke  into  the  anti-slavery  office  in  Boston,  dis- 
persing a  meeting  of  women,  and  seising  Mr.  Garrison  and 
dragging  him  throngh  the  streets  with  a  rope  around  his 
body.  His  life  was  saved  with  great  difficulty,  and  only 
by  the  city  authorities  taking  him  to  jail  for  protection. 
He  was  released  the  next  day,  but  was  compelled  to  go  into 
the  country  for  safety.  In  1838  he  took  a  prominent  part 
in  the  organisation  of  the  New  England  Non-Resistance 
Society,  writing  its  Deolaiation  of  Sentiments.  In  1839-40 
the  abolitionists  were  divided  upon  the  question  of  admit- 
ting women  to  take  part  in  the  proceedings  of  the  anti- 
slavery  sooieties ;  Mr.  Garrison  warmly  took  the  affirma- 
tive, wad  when  the  World's  Anti-Slavery  Convention,  which 
met  in  London  in  1840,  refused  to  admit  the  women  who 
were  sent  as  delegates  from  this  country,  he  declined  to 
take  a  seat  in  the  l>ody  himself.  About  this  time  there 
was  also  a  division  in  the  anti-slavery  ranks  upon  the 
question  of  forming  an  anti-slavery  political  party.  Mr. 
Garrison  took  the  negative  of  this  question,  contending 
that  the  measure  was  unnecessary  and  unwise,  and  that  its 
tendency  woold  be  to  destroy  the  parity  of  the  anti- 
slavery  movement  and  postpone  its  triumph.  He  subse- 
quently eame  to  the  oonolasion  that  the  oonditions  of  union 
between  the  North  and  South,  as  expressed  in  the  Consti- 
tution, were  in  themselves  immoral,  and  therefore  that  it 
was  wrong  to  take  an  oath  to  support  that  instmment. 
Henceforth  be  was  an  open  advocate  of  the  dissolution  of 
the  Union,  which  he  declared  to  be,  in  Scripture  phrase, 
"  a  oovenant  with  death  and  an  agreement  with  bell."  In 
1846  he  went  to  England  upon  an  anti-slavery  mission  for 
the  third  time.  In  1843  he  was  chosen  president  of  the 
Amerioan  Anti-Slavery  Society,  and  held  the  office  until 
the  close  of  the  civil  war  in  1865,  when,  slavery  having 
been  abolished  and  its  rehabilitation  made  impossible  by 
an  alteration  of  the  U.  S.  Constitution,  he  resigned,  an- 
nonnoing  that  his  career  as  an  abolitionist  was  ended,  and 
that  in  his  Judgment  the  society  ought  to  be  dissolved.  He 
continued  the  publication  of  n*  Liberator,  however,  until 
the  dose  of  that  year,  and  in  the  last  issue  had  the  satis- 
faction of  putting  on  rooord  the  official  proclamation  of 
the  adoption  of  the  amendment  to  the  Constitution  for 


ever  prohibiting  slavery  in  the  V.  S.  His  paper  thus  cov- 
ered the  whole  period  from  the  beginning  of  the  agitation 
for  the  abolition  of  slavery  in  1831  until  the  final  and 
complete  triumph  of  the  cause  in  1865.  Mr.  Garrison 
made  another  visit  to  England  in  1867,  when  he  was  re- 
cognised and  honored  by  the  friends  of  freedom  in  Eng- 
land as  the  great  leader  of  the  anti-slavery  movement  in 
America.  In  1843  appeared  a  volume  of  his  Sonnett  and 
other  Poem;  and  in  1852  a  volome  of  selections  from  his 
writings  and  speeches.  Oliver  JoBmoir. 

Gar'rot,  a  name  sometimes  given  to  ducks  of  the  genus 
Olangula,  including,  besides  other  birds,  the  Hahleqi'ix 
Duck  (which  see)  and  the  buffie-head  or  spirit  duck  ((7an- 
giila  albeola)  of  North  America,  rare  in  Europe.  The  lat- 
ter is  very  hard  to  shoot,  and  is  not  highly  prised  aa  food. 
(See  also  Qoldeh-byk.) 

Garro'te  [Sp.,  a  "  stick  "],  a  form  of  capital  punish- 
ment employed  in  Spain  and  Spanish  America.  A  metallic 
collar  is  put  around  the  neck  of  the  victim,  and  a  serow  at 
the  back  of  the  oollar  is  turned  in  snoh  a  way  that  its  point 
crushes  the  spinal  cord,  causing  instant  death.  Originally 
a  stout  cord  was  tied  abont  the  neok,  and  the  culprit  was 
strangled  by  twisting  the  cord  with  a  stick  (garrole).  Bob- 
bery, accompanied  by  choking  of  the  person  robbed,  is 
often  called  garroting. 

Gar'gide  (Wilmav  Brioos),  M.  D.,  b.  at  Harrison, 
Hamilton  co.,  0.,  Feb.,  1835;  was  educated  at  Farmer's 
College,  0. ;  took  his  medical  degree  at  the  Physio-Medieal 
College,  Cincinnati,  1858,  and  New  York  Homceopathic 
College  1 868 ;  is  lecturer  on  physiology  in  the  Now  York 
State  school  for  training  nurses,  and  holds  important  posi- 
tions in  the  Homceopathic  Hospital  and  the  Maternity, 
Brooklyn,  N.  Y. 

Gar'ter,  Or'der  of  the,  the  most  iilnstrious  British 
order  of  knighthood,  founded,  according  to  Selden,  who 
follows  Froissart,  on  Apr.  23,  1344, by  King  Edward  III.; 
but  the  exaot  date  is  much  disputed,  some  even  tracing  it 
book  to  1192,  when  on  St.  George's  Day,  Richard  I.  made 
twenty-six  of  his  best  knights  wear  a  thong  of  blue  leather 
on  the  leg  in  a  fight  with  the  infidels.  But  the  common 
tradition  is  that  King  Edward  was  dancing  with  the  countess 
of  Salisbury  at  a  ball,  when  she  let  fall  her  garter,  which 
the  king  at  first  tied  abont  his  own  leg,  but  observing  that 
the  act  excited  much  attention,  he  restored  it  to  the  fair 
owner,  exclaiming,  Honi  eoit  qni  mat  y  pente—"  Evil  be  to 
him  who  evil  thinks  " — words  which  are  still  the  motto  of  the 
order ;  and  the  king  said  further,  "  that  shortly  they  should 
see  that  garter  advanced  to  so  high  an  honor  and  renown 
as  to  account  themselves  happy  to  wear  it."  Tbe  orderwas 
founded  in  honor  of  the  Holy  Trinity,  tbe  Blessed  Virgin, 
St.  Edward  the  Confessor,  and  St.  George,  but  the  latter 
was  its  principal  patron.  Ladies  wen  admitted  as  late  as 
the  reign  of  Edward  IV.,  since  which  time  no  ladiea  but 
the  sovereign  are  received  into  it.  At  present  there  are, 
besides  the  sovereign,  the  prince  of  Wales  and  sneh  other 
princes  of  the  blood  as  may  l>e  chosen ;  twenty-five  rcgnlar 
Knights  of  the  Garter,  and  extra  knights  are  admitted  by 
special  statute ;  vacaneies  occurring  in  tbe  regular  knight- 
hood of  the  Garter  being  filled  from  tbe  extra  knights,  many 
of  whom  are  foreign  reigning  prinees.  In  1874  there  were 
forty-nine  knights,  none  of  a  rank  Iwlow  that  of  earl.  In 
1873  the  shah  of  Persia  received  the  Garter.  Anciently,  gen- 
tlemen not  of  the  titled  nobility  were  admitted.  The  bishop 
of  Winchester  is  prelate  of  the  order,  the  bishop  of  Oxford 
is  chancellor,  the  dean  of  Westminster  is  registrar,  and 
there  is  a  king  of  arms  and  an  usher  of  the  black  rod ;  bat 
none  of  these  officials  are  knights  of  the  Garter.  The  dis- 
tingaisbing  badges  of  the  order  are  the  collar,  badge,  star. 
garter,  George,  and  lesser  George ;  there  are  also  a  mantle, 
surcoat,  hood,  hat,  and  pinme  appropriate  to  the  order; 
and  in  strict  language  the  knights  are  termed  "  knights  of 
the  Golden  Garter,"  or  "  knights  of  the  idost  noble  order 
of  St.  George  and  the  Garter." 

Gar'ter  Prin'cipal  King  of  Anns,  the  chief  herald 
of  England  and  of  the  order  of  the  Garter.  As  Principal 
king  of  arms  he  is  the  head  of  the  college  of  heralds,  sub- 
ject to  the  earl  marshal.  As  Garter  king  of  arms  he  Is  in- 
dependent of  that  officer.  He  takes  precedence  not  only  of 
Bath,  Claronceux,  and  Norroy  kings  of  arms,  but  of  Lyon 
and  Ulster,  the  heraldic  kings  in  Scotland  and  Ireland. 
According  to  most  authorities,  Henry  V.  first  instituted  this 
office,  bat  others  say  that  Henry  VIII.  first  gave  the  title 
to  Guienne  king  of  arms,  his  first  herald  for  the  French 
possessions.  At  present  (1875)  this  officer  holds  also  the 
position  of  king  of  arms  for  the  order  of  St.  Michael  and 
St.  George. 

Garth  (Sir  Sahttel),  M.  T>.,  b. at  Bolam,  Durham, Eng. 
land,  in  1660;  studied  at  Peterhouse,  Cambridge;  took  his 
medical  degree  1691;  removed  to  London  1693;  was  phy- 
sician to  George  I,  and  physioian-general  of  the  armj- ; 
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k  Whig  leader ;  joined  tlie  Eit-Cat  Chib,  ud  was 
knighted  1714 ;  >nd  d.,  a  Roman  Catholia,  at  London  Jan. 
II,  171t.  Chielly  remembered  for  hii  eatlrieal  poem,  Tlu 
IH^ium  (ICIW),  directed  againit  the  leiaahneH  of  the 
apotlneanea  who  oppoaed  the  gratnitons  diitrlbation  of 
medisinee  to  the  poor;  tranalatad  a  part  of  Ovid'i  Mela- 
morpioMt,  and  wrote  CUtnmimt,  a  poem,  eta.,  and  delir- 
ertd  the  Harreian  oration  for  1S97. 

Cart'lSBd  (^RAMciii  Xatieh),  b.  in  Ireland  in  180&,  oame 
to  the  U.  S.,  and  in  18S0  was  oonreerated  bishopof  Saran- 
nili  (Roman  CathoUe),  the  flrat  of  the  title.    V.  at  Saran- 
lah  Sept.  20,  1864. 
Gar'TlB,  tp.  of  Anderson  eo.,  8.  C.    Pop.  lilj. 
GanriB,  tp.  of  Piokens  eo.,  8.  C.    Pop.  1478. 
Ga'rr(QBORSB),  a  Tonerated  Methodist  divine,  was  b. 
at  MiddleBeld,  N.  Y.,  Deo.  8, 17t3;  joined  the  Methodist 
minittry  in  1809 ;  oeonpied  important  ohurohes  in  Western 
New  York;  waa  six  times  sent  as  delegate  to  the  General 
Cenferenoe;  appointed  saperintendent  of  tho  Oregon  mis- 
sion in  1844.    D.  Mar.  25,  1855.    He  was  distinguished  bj 
bis  wisdom  in  eounoii  and  the  pnrity  of  hia  oharaoter. 

Gasi  a  word  invented  by  Van  Helmont,  and  thus  de- 
Diied  by  him :  Gas  est  spiritas  non  ooagiUabalia  qualis  h 
permentante  vino ;  itemque  rnlier  illo,  qui  chrysnlca  [aqua 
regie]  operante  eruotatur,  eto.  (See  J.  B.  v^n  HsLuo.tr, 
Optra,  rranoofurti,  1682,  txplicatio,  after  preface,  and, 
Tsry  folly,  ohapten  Prog^naoma  MtUori  and  Oat  Aqiui.) 
Gala  Aoeordtng  to  the  nsnal  deflnition,  a  gat  it  a  per- 
ntMllif  tlattu!  fiuid — permanently  elastio,  that  is,  under 
ths  osnal  atmoepherie  conditions,  and  thus  distinguished 
from  aeupor,  whioh  is  the  aOriform  oondition  of  a  sntwtanoe 
aormally  existing  in  the  liquid  or  solid  state.  By  tjlttid 
in  this  definition  is  designated  a  oondition  of  matter  in 
whieh  the  partiolea  have  great  freedom  of  motion — a  con- 
dition common  both  to  gases  and  liquids.  By  elattie  ii 
Bsant  a  oondition  in  whioh  the  material  partioles  are  in  a 
slate  of  tension,  and  in  eoasequence  of  tois  tension  exert 
pressure  against  every  surface  with  whioh  tho  body  comes 
ID  eonlaet.  By  virtue  of  its  inherent  elasticity  a  gas  tends 
to  expand  indefinitely  i  and  this  tendency  can  only  be  re- 
■tmined  by  enolosing  it  in  some  containing  vessel  whose 
form  the  aSriform  mass  assumes.  By  virtue  of  its  fluid 
eondition  a  gas  transmits  ths  pressure  it  exerts  equally  in 
sU  directions,  and  when  at  rest  and  under  uniform  con- 
ditions throngbont  its  whole  extent,  a  mass  of  gas  presses 
against  diffarmit  surfaces  with  forces  whioh  are  proportional 
to  the  area  of  tfaose  surfaoes,  and  independent  of  their  form 
or  position.  A  liquid  also,  when  rendered  elastic  by  stress 
of  any  kind,  transmits  pressure  equally  in  all  direotions, 
hot  this  elasticity  is  dependent  on  the  external  force ;  it  is 
not  inherent  in  the  liquid ;  and  a  liquid  mass  eomes  to  rset 
in  an  open  Teasel,  forming  a  definite  aarCtee  of  its  own. 
The  tension  of  an  aSriform  maaa  ia  maaaared  by  the  pres- 
•nre  whioh  this  tension  prodnoes  on  the  unit  of  area,  and 
which  may  be  eetimated  as  so  many  pounds  on  a  aquare 
inch,  or  ao  many  grammes  on  a  square  oentimitre,  aoeord- 
ing  as  we  use  the  English  or  the  metric  system  of  measures 
and  weights.  It  may  also  be  measured  by  the  hei^t  at 
which  it  sustains  a  eolumn  of  mercury  in  the  tube  of  a 
barometer ;  and  sinoe,  aeoording  to  the  laws  of  meabanica, 
this  height  is  directly  proportional  to  the  pressure,  so  dia- 
ainilar  a  value  aa  the  height  of  a  mercury  column  becomes 
a  lagitiaaate  measnre  of  the  tension  of  a  gas.  We  speak, 
therefore,  of  the  tension  of  a  gaa  as  ao  many  inohes  or  so 
many  oantimitres  of  mercury,  and  in  mathematical  ex- 
pressions we  represent  the  tension  of  a  gas  by  H,  which 
stands  for  a  certain  number  of  inohes  or  eentimttrea,  the 
height  of  the  mercury  eolumn  which  the  tension  supports. 
The  normal  tension  of  the  atmosphere  at  the  level  of  the 
sea  supports  a  column  of  mercury  SO  inches  (or  about  76 
centimetres)  high,  but,  as  ia  well  known,  the  tension  lessens 
u  we  rise  in  the  atmosphere,  and  at  the  same  place  it  varies, 
within  somewhat  narrow  limits,  with  meteorological  ohangea. 
A  tension  of  30  inches  in  the  English  and  of  76  eentimitres 
in  the  metrie  syatem  is  called  <mt  atmomkere,  and  high  ten- 
■ions  are  naually  estimated  in  atmoipkertt.  The  English 
standard  temperature  is  02°  F.,  and  the  tension  measured 
by  a  mercury  column  .10  inohes  high  at  this  temperature 
corresponds  to  a  pressure  of  14^  pounds  on  a  square  Inch. 
The  French  standard  temperature  is  that  of  melting  ioe,  or 
0°  C,  and  a  mercury  column  at  this  temperature  70  centi- 
mitret  high  eorresponda  to  a  preasnre  of  lOJ.'i.S  grammea 
of  a  aqnare  eentimatre.  Remembering  also  that  30  inches 
equal  76.2  oentimStres  (very  nearly),  it  is  easy,  by  means 
of  these  standard  values,  to  compare  the  various  measures 
of  tension. 

The  eommon  mercurial  barometer  is  simply  a  glass  tube 
open  at  one  end.  whioh,  having  been  filled  with  mercury 
and  the  open  end  temporarily  closed,  has  been  inverted  and 


of  mareajr  lUla  in  the  tabe  nntil  it  balances  the  tension  of 
the  air,  and  slowly  oacillatea  aa  thia  presanre  variea.  As  ia 
filling  the  tabe  great  care  is  taken  to  drive  out  all  the  air, 
there  is  no  atmosphere  above  the  mercury,  and  therefore  no 
pressure  exerted  upon  the  upper  snrfaoa  oif  the  column.  If, 
however,  we  introduce  a  small  amount  of  gaa  or  vapor  into 
aneh  a  tube,  a  praaaare  will  be  at  once  exerted  upon  the 
upper  surfaoa  whiah  will  depress  the  mercury  column,  and 
the  vertical  height  through  whioh  the  column  is  depressed 
is  obvioaaly  the  meaaore  of  the  tension  of  the'oonlnad  aSri- 
form  body.  The  value  is  eaaily  aaaertained  by  comparing 
the  deprasasd  ooloma  with  a  perfeot  barometer  at  its  side ; 
and  tl^is  method  of  raeasuriog  teaisiona  is  capable  of  very 
wide  application,  but  is  necessarily  limitea  to  oases  in 
which  tne  tension  is  less  than  one  atmon>hefe.  The  ba- 
rometer itself  although  exceedingly  valuable  for  obserring 
the  varying  tansions  of  our  atmosphere,  is  not,  on  account 
of  its  siia  and  shapey  a  convenient  instmment  for  measur- 
ing the  tension  of  a  confined  and  limited  volume  of  gaa. 
Moreover,  altboagh  tbeoretieally  we  might  have  a  barom- 
eter of  any  length,  yet  the  difficulties  connected  with  filling 
the  tube  inereaae  so  rapidly  with  the  length  that  we  are 
praotieally  limited  to  something  less  than  one  mitre,  and 
therefore  the  ordinary  forms  of  the  instnunent  could  not, 
in  any  case,  be  used  if  the  tension  were  much  greater  than 
one  atmosphere.  Wa  can,  however,  use  a  meroury  column 
for  meaanring  tension  up  to  aeveral  atmospheres  by  so  ar- 
ranging the  apparatus  that  the  pressure  of  the  confined  gas 
noting  on  the  snrfaoe  of  the  mercury  shall  force  the  liquid 
up  a  vertical  glass  tube  open  at  the  top,  so  that  the  column 
shall  be  lifted  against  the  preesare  of  the  atmosphere.  Evi- 
dently, under  such  cirenmatanoes  the  height  of  the  column 
measures  the  difference  between  the  tension  of  the  gas  and 
the  tension  of  the  air )  and  to  find  the  value  of  the  first  we 
must  add  to  this  height  the  height  of  the  barometer  at  the 
time.  Such  ao  instrument  is  called  a  manometer,  but,  al- 
though aaaoeptible  of  gnat  aocnraey,  the  mercurial  man- 
ometer is  difficult  of  application  when  the  tension  exoeeds 
two  or  three  atmospheres.  The  manometer  whieh  is  usually 
used  in  the  arts  for  measnring  approximately  the  tension 
of  steam  consists  of  a  spiral  flattened  metallic  tube.  The 
pressure  of  the  steam  on  the  interior  of  this  tube  tends  to 
uncoil  the  spiral,  and  the  motion,  multiplied  by  a  system 
of  levers,  appears  in  the  movement  of  an  indaz  over  a  dial. 
The  figures  on  the  manometer  usually  used  in  this  country 
indicate  the  number  of  pounds  pressure  per  square  inch 
above  the  atmospheric  pressure;  and  a  boiler  is  said  to 
carry  25  pounds  of  ateam,  for  example,  when  the  pressure 
of  the  steam  on  the  interior  aurfooe  exoeeds  that  of  the  air 
on  the  outer  surface  by  25  pounds  per  square  loch.  A  me- 
tallic barometer  is  made  on  the  same  principle ;  and  in  an- 
other form  of  metallie  barometer,  called  an  aneroid,  a  tight 
metallic  box,  having  a  oorrugated  top,  which  rises  and  falls 
with  the  varying  presanre,  tSa»  the  place  of  the  spiral  tube. 
Gases  dilfer  Aom  liquids  in  their  compressibility  even 
more  markedly  than  in  their  elasticity .  Liquids  are  fre- 
quently called  incomprettibit  Jlitidt;  for  eren  when  exposed 
to  the  greatest  attainable  pressure,  their  volume  alters  so 
slightly  that  the  shrinkage  can  be  detected  only  by  delicate 
experiments.  Gases,  on  the  other  hand,  are  very  compret- 
tibU  JImidtf  and  the  simple  law  which  obtains  between 
the  volume  and  tension  of  a  mass  of  gas  is  ths  most  oha- 
racteriatio  feature  of  the  ai'riform  state.  When  a  mass  of 
gas  is  exposed  to  pressure  the  volume  diminishes  nntil  the 
increased  tension  balances  the  pressure;  and,  if  the  tem- 
perature does  not  change,  we  find,  in  general,  that  the  ten- 
sion is  inversely  proportional  to  the  volume — the  loss  the 
volume  the  greater  the  tension ;  and  on  the  other  band, 
when  the  gas  is  allowed  to  expand,  the  larger  the  volume 
the  less  the  tension.  If  we  represent  by  V  and  V  two  dif- 
ferent volumes  of  the  same  maaa  of  gaa,  and  by  H  and  H' 
the  eorreaponding  tenaiona,  measured  by  columna  of  mer- 
cury, H :  H' -  V :  V.  Hence,  HV-HV;  that  ia,  for  every 
maaa  of  gas  at  an  invariable  temperature  the  product  of 
the  tension  and  the  volume  is  a  constant  quantity.  This 
law  was  discovered  by  the  chemist  Boyle  in  England  in 
1662,  and  verified  by  the  Ahht  Mariotte  somewhat  later; 
and  it  is  by  some  called  the  law  of  Mariotte,  and  by  others 
the  law  of  Boyle.  This  law,  however,  is  to  be  regarded  aa 
a  typioal  eondition  of  aeriform  bodies,  rather  than  a  state 
which  is  ordinarily  realised.  There  is  no  gas  known  whioh 
at  the  ordinary  temperature  absolutely  obeys  Mariotte's 
law.  Except  in  the  case  of  hydrogen,  the  tension  inoreases 
aa  the  volume  diminiahes  less  rapidly  than  the  law  requires, 
while  that  of  hydrogen  increases  more  rapidly.  It  is  true 
that  with  oxygen,  hydrogen,  nitrogen,  and  a  few  other 
gases  the  deviations  from  the  law  are  so  small  that  in  al- 
most all  oases  the  differences  may  be  neglected  without 
appreciable  error;  but  with  most  gases  the  differences  are 
vei^  marked,  and  rapidly  augment  as  the  preaaore  in- 
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Itsaen ;  and  there  ia  prabablj  for  every  gu  s  tenperatare 
kt  which  it  ezaoUy  obeys  the  law.  When  thia  point  is 
puaed,  differeooei  again  appear,  but  in  the  opposite  direo- 
tlon ;  and  we  have  in  hydrogen  a  gas  wtueh  at  the  ordinary 
temperature  is  beyond  the  typical  point. 

W  ith  oertain  very  prvminent  exoeptiont  all  gases,  by  the 
oombined  aotion  of  pressure  and  oold,  may  be  oondensed 
to  liquids,  and  the  deviations  flrom  Mariotte's  law  we 
have  just  notioed  are  elosely  oonneoted  with  the  transition 
from  the  lighCer  to  the  more  dense  state  of  aggregation. 
When  by  pressing  a  piston  into  a  oylinder  we  rodnee  the 
volume  of  a  mass  of  sulphurous  oxide  gas,  for  example, 
we  find  that  the  tension  increases,  but  in  an  ever-lessening 
ratio,  up  to  a  certain  value.  As  soon,  however,  as  this  value 
is  reached,  a  further  reduction  of  volume  causes  no  increase 
of  tension,  but  a  portion  of  the  gas  beeomes  a  liquid,  and 
afterwards  the  piston  deseends  under  a  constant  pressure 
until  the  whole  mass  is  liquefied.  It  then  oceupies  only  a 
small  portion  of  its  original  volume,  and  yields  scarcely 
perceptibly  to  any  further  attempts  to  oompress  it.  This 
greatest  value  whieh  the  tension  reaches  is  called  the  maac- 
tmum  (ennon  of  the  gas;  and  although  it  varies  with  the 
temperature,  yet  for  a  given  temperature  it  has  a  definite 
value  for  each  gts  that  can  be  liquefied  by  pressure  alone. 
Those  gases,  however,  which  closely  conform  to  Mariotte's 
law  cannot  be  condensed  by  pressure  alone;  and  then  ap- 
pears to  be  for  each  gas  a  temperature  which  has  been  called 
the  critical  temperatort,  below  which  the  gas  presents  phe- 
nomena similar  to  those  obtained  with  sulphurous  oxide, 
as  just  described,  and  above  which  it  is  in  a  condition  in 
which  its  tension  increases  indefinitely,  however  great  the 
pressure  to  which  it  is  exposed.  If  we  define  a  perfect  gas 
as  one  which  conforma  to  Haiiotte's  law,  such  a  gas,  of 
course,  oould  not  be  eondensed  to  a  liquid  by  pressure 
alone ;  and,  aa  has  been  said,  it  is  probable  that  every  aSri- 
form  body  oan  be  brought  into  this  condition  by  heat — at 
least  when  not  chemically  changed  in  the  process.  The 
critical  temperature,  therefore,  must  be  passed  before  the 
body  reaches  the  condition  of  a  perfect  gas ;  and  this  tem- 
perature seems  to  mark  the  transition  from  the  state  of 
vapor  to  the  state  of  gas,  and  points  out  a  more  philosoph- 
ical distinction  between  these  two  phasea  of  aeriform  matter 
than  the  popular  definitions  imply. 

Another  characteristio  feature  of  gases  appears  in  the 
fact  that  the  same  change  of  temperature  causes  in  all  of 
them  the  same  change  of  tension  or  volume.  When  a  gas 
is  confined,  the  efieot  of  heat  is  to  inerease  its  tension ; 
when  free  to  expand  under  a  constant  pressure,  the  effect 
is  to  increase  its  volume ;  and,  as  Mariotte's  law  requires, 
these  two  effects  would  be  strictly  proportional  in  every 
perfect  gas.  Since,  under  ordinary  oireumstances,  the  gases 
with  which  we  have  to  deal  are  not  perfect,  thia  result,  al- 
though very  closely  approached,  is  not  absolutely  realized, 
and  in  general  the  effects  of  heat  on  masses  of  different 
gaaea  are  not  strictly  identical,  the  slight  differenees  ob- 
served being  of  the  same  order  of  magnitude  aa  the  devia- 
tiona  from  Hariotte'a  law  above  referred  to,  and  resulting 
doubtless  from  the  same  cause.  Disregarding  these  slight 
differences,  the  effect  of  heat  on  all  aeriform  matter  is  cor- 
rectly represented  in  the  following  illustration :  Conceive 
of  a  vessel  of  invariable  aise  containing  air  whieh  at 
the  temperature  of  melting  iee  haa  a  tenaion  of  273  milli- 
metres, aa  shown  by  a  barometer.  If,  now,  this  vessel  is 
heated  to  the  temperature  of  water  when  boiling  under  the 
normal  atmospheric  pressure,  the  tension  of  the  eonfined 
air  will  become  373  millimetres ;  that  is,  between  these  two 
standard  temperatures  the  tension  increases  100  millime- 
tres. Evidently  such  an  apparatus  would  serve  as  a  mea- 
sure of  temperature.  The  273d  division  on  the  millimitn 
soale  of  the  barometer  would  indicate  the  freesing-point, 
the  373d  division  the  boiling-point  of  water,  and  the  inter- 
mediate divisioua  would  divide  the  difference  between  theae 
two  fixed  points  into  100  degrees.  Such  an  instrument  would 
aerve  as  an  air  thermometer,  and  the  degrees  of  temparatote 
thus  marked  would  closely  correspond  to  those  of  the  or- 
dinary mercury  thermometer,  graduated  on  the  centigrade 
aystem.  The  degrees  of  auch  a  thermometer,  however,  are 
merely  arbitrary  points  in  the  aoalc  of  temperature  until  we 
determine  the  relation  between  the  change  of  tension  and 
the  amount  of  heat  which  enters  or  leaves  the  confined  air. 
But  if  it  oan  be  shown  that  equal  accessions  of  heat  pro- 
duce equal  increments  of  tension,  then  it  would  follow  that 
the  air  thermometer  is  an  accurate  measure  of  thermal 
values.  Unfortunately,  our  experimental  evidence  on  this 
point  is  not  as  direct  as  we  could  wish.  The  only  safe 
standard  to  which  we  oan  refer  our  measures  of  heat  is 
what  we  may  call  the  fuel  standard — that  is,  the  weight  of 
some  combustible,  like  hydrogen,  by  whose  burning  the 
heat  is  generated ;  and  could  we  show  experimentally,  for 
example,  that  the  heat  from  one  gramme  of  hydrogen  io- 
oreased  the  tenaion  of  our  confined  air  exactly  100  timee 


aa  mneh  as  that  ftom  one  centigramme  of  tlm  same  fuel, 
and  this,  too,  from  whatever  point  on  the  soale  of  temper- 
ature we  might  start,  then  there 'oould  be  no  question  that 
the  iDcrementa  of  tenaion  were  the  legitimate  meaaurea  of 
the  he>^  which  entered  the  air,  and  therefore  of  the  dif- 
fafeneea  of  temperatore  thus  produced.  Snob  direet  obaar- 
vations,  however,  are  impraotioable ;  and  it  would  not  be 
possible  with  a  few  words  to  make  dear  to  the  reader  how 
far  the  oonclnsion  just  stated  is  justified  by  such  indirect 
experimental  evidence  as  we  have  been  able  to  obtain.  It 
must  be  sufiieient  to  say,  first,  that  within  moderate  limits 
of  temperature  the  experiments  prove  the  increase  of  ten- 
sion to  be  very  nearly,  if  not  exactly,  proportional  to  the 
amount  of  heat  which  enters  such  a  confined  mass  of  air 
as  is  described  above;  and  secondly,  that  the  aoeeptad 
theory  of  heat  leads  ns  to  believe  not  only  that  the  inerease 
of  tension  is  proportional  to  the  accession  of  heat  within 
the  latitude  and  limits  of  error  of  our  experiments,  but  also 
that  in  a  perfect  gas  this  law  would  hold  without  variatiaa 
throughout  the  whole  range  of  temperature. 

Accepting,  then,  the  law  provisionally,  we  find  that  it 
leads  us  to  a  most  remarkable  eonolusion.  Starting  with 
the  apparatus  assumed  above  at  the  temperature  of  melt- 
ing ice,  and  the  barometar  indicating  a  tension  of  273 
millimetres,  let  ns  impart  to  the  air  successive  increments 
of  heat,  and  raise  the  temperature  degree  by  degree,  and 
the  tension  millimetre  by  millimetre,  until  the  battMneter 
marks  546  raillimetrea.  Knowing  the  weight  of  the  air, 
we  can  eaaily  determiiie  how  much  lieat,  eatimated  on  the 
fuel  atandard,  ia  required  to  produce  this  result;  and  we 
shall  find  that  it  is  represented  by  a  very  amall  weight  of 
hydrogen  gas.  If  our  theory  ia  correct,  ^^^d  of  thia  amount 
would  correspond  oxaotly  to  one  millimetre  of  tension,  the 
same  for  the  last  degree  as  for  the  firat.  Returning  now  to 
the  freexing-point,  what  must  be  the  result  if  we  withdraw 
heat  in  similar  snecesaire  portiona  t    Evidently,  the  tem- 

Serature  will  fall  degree  by  degree,  as  the  tenaion  is  r»- 
need  millimetre  by  millimetre;  and  if  the  law  holds  ta 
the  last,  when  we  have  removed  the  quantity  of  heat  np- 
rosented  by  the  same  amount  of  hydrogen  as  before — that 
is,  at  273  degrees  below  the  freeiing-point — the  tension 
muat  fall  to  lero,  and  we  there  reach  the  absolute  sere  of 
the  thermal  scale.     If,  then,  the  law  we  have  deduoed  from 
our  experiments  on  the  thermal  relations  of  gases  is  well 
establiahed,  and  holds  to  the  end,  the  absolute  aero  of  tem- 
perature is  at  273  degrees  below  the  melting-point  of  ice 
on  the  scale  of  the  air  thermometer ;  and,  moreover,  the 
amount  of  heat  which  natural  bodies  contain  is  very  lim- 
ited, and  is  equivalent  to  aa  amount  of  fuel  which  in  many 
eases  can  he  definitely  stated.     Of  oonrae,  until  the  validity 
and  scope  of  the  law  can  be  placed  beyond  doubt,  this  iw- 
markable  result  must  be  regarded  as  only  ideal.     It  shouM 
be  added,  however,  that  there  are  several  natunU  phenomena 
which  point  to  a  definite  lower  limit  of  temperature,  and, 
in  one  or  two  instances,  which  indicate  the  same  limit  as 
that  just  aaaigned.   But  even  if  our  abaoluts  lero  ia  merely 
a  fancy,  the  point  we  have  aasigned  to  it  is  the  natural  lere 
of  the  scale  of  the  air  thermometer,  graduated  aa  described 
above;  and  we  find  one  great  advantage  in  counting  our 
degrees  of  temperature  from  this  point;  for  the  tensions 
of  gaaea  under  constant  volumes,  or  their  volumes  under 
oonstant  tensions,  are  directly  proportional  to  the  tempera- 
tures thaa  expressed — at  least  witnin  the  limits  of  ordinary 
obaervatioDa.     Between  the  freesing-  and   boiling-points 
of  water  the  degreea  of  a  common  mercury  tbennometer 
graduated  on  the  centigrade  system  are  essentially  the 
same  as  tiiose  of  our  air  thermometer,  and  hence  by  adding 
273  to  temperatures  expressed  in  centigrade  degrees,  we 
obtain  the  values  referred  to  the  absolute  aero,  whieh  we 
will  call  the  absolute  temperatures;  and,  as  just  said,  the 
volume  or  tension  of  any  mass  of  gas  under  otherwioe  oon- 
stant conditions  is  proportional  to  the  absolute  tempera- 
ture.   Suppose  we  have  measured  2&0  cubio  centimetres 
of  gas  at  20°  C,  and  wiah  to  know  how  much  it  would 
meaaure  under  the  aame  ciroumatances  at  4°  C.     We  first 
add  273  both  to  the  20°  and  to  the  4°,  and  then  make  the 
proportion,  203 :  277  —  250  :  e  ==  238.3  +.     Thus  we  reduce 
flrom  one  temperature  to  another  all  observations  on  the 
volume  or  tension  of  aeriform  bodies,  and  we  call  the  law 
we  have  been  discussing  on  which  the  method  is  twaed  the 
law  of  Charles.     Charles  was  a  French  physioist,  who  near 
the  close  of  the  last  century  discovered  the  equality  of  the 
dilatation   of  the  principal  gases  when  heated  from  the 
freeiiog-  to   the  boiling-point.      We  owe,   however,   our 
knowledge  of  the  limitationa  of  this  general  truth,  aa  well 
as  the  exact  measurement  of  the  amount  of  expanaion,  to 
modem  investigators,  and  especially  to  Regnault. 

A  third  characteristic  quality  of  aeriform  matter  ia  the 
power  of  motion  inherent  in  its  parts.  The  parts  of  a  solid 
or  a  liquid  show  no  disposition  to  leave  the  mass.  laolate 
in  a  vasuous  space,  so  far  as  possible,  a  solid  or  liquid  body; 
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no  Mparmtion  from  the  maaa  Ukas  plaoa,  eioept  in  lo  far  u 
by  «Ta(K>fmtiun  from  the  lorfiuie  the  materikl  ohangea  into 
the  Piriform  eonditioo,  and  tfau  aeqnirea  power  of  motion. 
Bnt  open  to  a  macs  of  gae  an  apertare  into  a  vaounm,  and 
the  material  ruBhes  throngh  the  door  with  an  enormous 
Teloeitf.  The  rate  of  motion  Tariee  for  different  gawa 
very  greatly.  The  late  Thomoi  Qraham  named  this  mo- 
tion tfumon,  and  showed  experimentally  that  when  other 
eaaditkMia  were  the  same  the  ratee  of  effusion  of  any  two 
gasea  aie  inremly  proportional  to  the  square  roots  of  their 
densitiea.  In  Oraham  s  experiments  the  gases  entered  the 
raeuura  throngh  a  pin-hole  in  a  thin  metallie  plate,  and  he 
observed  the  number  of  seeonds  oooupied  by  a  giTen  vol- 
ume in  passing  throogh  this  narrow  opening.  He  found 
slight  deviations  from  the  law  in  the  times  both  of  the  very 
light  and  of  the  very  heavy  gases,  bnt  these  he  traced  to 
the  tobnlarity  of  the  apertare,  arising  from  the  unavoid- 
able thickness  of  the  metallie  plate.  When  a  gas  flows 
throngh  a  capillary  tube  into  a  vacuum,  a  wholly  new  elass 
of  phenomena  appear,  which  entirely  mask  the  law  of  effu- 
sion. The  motian/>f  a  gas  throngh  a  capillary  tube  Oraham 
called  traiufiratinn,  and  he  carefully  ooserved  the  velocity 
of  the  flow  of  different  gases  under  the  ssune  conditions. 
The  effeeta  thas  obtained  seem  to  depend  not  simply  on  the 
frietiim  of  the  gas  against  the  snrfaoe  of  the  tnbe,  bnt  much 
■ere  oa  tiie  friction  of  the  gas  particles  against  each  other, 
and  the  transfer  of  momentum  which  thus  results;  and  a 
comparison  of  the  velocity  of  transpiration  with  that  of 
effusion  has  led  to  important  oonolasions  in  regard  to  mo- 
lecular nugaitudes.  The  inherent  power  of  motion  in  a 
mass  of  gas  is  manifested  not  only  by  its  eg<imo%  into  a 
vaennn,  bnt  also  by  what  is  called  its  diffimoH  into  the 
spaoe  already  ooeupied  by  another  aeriform  body.  If  a 
jar  of  chlorine  is  opened  on  the  table  of  a  leetare-room, 
the  presence  of  this  suffocating  gas  will  be  perceived  before 
long  at  the  farther  end  even  of  a  large  hall,  because  this 
material,  although  two  and  a  half  times  as  heavy  as  air, 
slowly  spreads  through  the  whole  space.  Qraham  discov- 
ered that  the  relative  rates  of  diffusion  of  different  gases 
are  precisely  the  same  as  their  relative  rates  of  effusion  j 
or,  in  other  words,  that  a  gas  diffuses  through  the  space 
filled  by  another  gas  according  to  the  same  law  which 
governs  its  effusion  into  a  vacuum.  As  before,  the  relative 
rates  of  diffusion  are  inversely  proportional  to  the  square 
roots  of  the  densities.  Thus,  oxygen,  which  is  ttxtten 
times  ktarier  than  hydrogen,  diffuses  /our  times  Utt 
rspidly.  But  although  an  aeriform  body  offers  no  ptr- 
moHent  resistance  to  the  expansion  of  a  gas,  and  the  final 
reanlt  is  the  same  as  if  it  expanded  into  a  vacuum,  yet  the 
valocity  of  the  diffusion  is  vastly  less  than  that  of  the 
effhsion ;  and,  to  use  an  illustration  of  Dnlton,  one  gas 
offers  to  another  the  same  kind  of  resistance  which  stones 
in  the  channel  of  a  stream  oppose  to  the  flow  of  running 
water.  iMMehmidt  of  Vienna  has  recently  supplemented 
the  experiments  of  Oraham  by  measuring  in  a  number  of 
eases  the  absolute,  as  well  as  the  relative,  velocity  with 
whieh  diffusion  proceeds.  The  phenomena  of  evasion  and 
diffusion  are  obviously  manifestations  of  the  same  me- 
ohanieal  condition  that  determines  the  pressure  exerted 
by  aSriform  matter  apon  all  surfaces  against  which  it  rests. 
Pressure  implies  the  possibility  of  motion,  for  the  same 
force  which  ptodoees  pressure  will  cause  motion  when  the 
support  is  removed.  And  we  have  finally  to  consider  a 
theory  which  attempts  to  explain  what  the  mechanical  oon- 
dition  thus  indicated  is. 

The  modem  theory  of  chemistry  regards  every  mass  of 
matter  as  an  aggregate  of  small  isolated  particles  which 
cannot  be  further  subdivided  without  destroying  the  iden- 
tity of  the  substance,  and  these  particles  it  calls  molecules. 
The  molecules  of  the  same  material  are  supposed  to  be 
alike  in  every  respect,  and  those  of  different  materials  to 
differ  in  all  those  qualities  which  distinguish  substances. 
Thus,  a  lump  of  sugar  is  an  aggregate  of  very  smalt 
isolated  masses  of  sugar,  each  of  the  same  weight  and 
pattern.  These  molecules  are  not  metaphysical  abstrac- 
tions, bnt,  to  use  the  words  of  Sir  William  Thomson,  they 
are  "pieces  of  matter  of  measurable  dimensions,  with 
shape,  motion,  and  laws  of  action,  intelligible  subjects  of 
scientific  investigation."  The  lump  of  sugar  is  an  aggre- 
gate of  such  pieces  in  the  same  sense  that  a  stellar  cluster 
is  an  aggregate  of  suns.  So  long  as  the  sugar  remains 
sugar,  the  integrity  of  the  molecules  is  preserved,  bnt 
when  in  s  chemical  process  the  sugar  disappears  and  new 
products  result,  the  sugar  molecules  are  broken  np  and 
new  molecules  are  formed  from  the  fragments.  In  every 
chemical  process  the  change  takes  place  between  molecules, 
and  in  these  changes  definite  proportions  by  weight  are 
preserved,  because  the  different  molecules  have  definite 
weights.  When,  for  example,  hydrochloric  acid  gas  com- 
bioea  with  ammonia  gas,  361  parts  of  the  first  substance 
nnite  with  17  parts  of  the  second,  simply  because  these  num- 


bers represent  the  relative  weights  of  thair  respective  mole- 
cules, which  in  the  chemical  prooeas  pair  with  each  other, 
and  form  the  moleonles  of  the  resaltiag  product.  This 
product  is  called  sal  ammoniac,  and  each  of  the  mdeonles 
of  this  compound  weighs  43^,  the  combined  weight  of  it* 
oonstltuenta.  The  modem  theory  of  heat  assumes  that 
all  thermal  phenomena  are  the  manifestations  of  molecnlar 
motions,  and  that  moleenlar  activity  is  the  measare  of  that 
oonditioB  of  matter  whleh  we  call  temperature.  In  a  solid 
or  liquid  the  moleonles  are  orowded  together,  and,  although 
in  motion,  their  path  is  exeeedingly  eireamseribed ;  bat 
in  a  gas  the  moleoulsa  aro  widely  separated,  and  their  free 
path,  althongh  not  larger  than  the  waves  of  light,  is  still 
largo  as  oomparod  wiSi  their  own  dimensions.  This  path 
is  limited  by  the  frequency  of  their  collisions ;  not  only  with 
each  other,  but  also  against  the  walls  of  the  containing 
vessel.  As  the  moleenles  are  perfectly  elastie,  there  is  no 
loss  of  moving  power  in  these  ooUisions,  and  if  the  sur- 
rounding temperature  is  constant  and  the  walls  immovable, 
the  total  moving  power  of  the  moleonles  in  a  mass  of  gas 
remains  invarisAle.  There  may  result  from  the  ooUision 
aa  aoeamulatiOD  of  moving  power  in  some  moleonlee,  and 
a  eorresponding  loss  to  others,  bnt  the  mean  value  will 
remain  unchanged;  and  this  mean  value  is  the  measure 
of  the  temperature  of  the  aeriform  mass.  If  the  surround- 
ing temperature  is  different  from  that  of  the  gas,  there  will 
be  a  transfer  of  moving  power  throngh  the  walls  of  the 
vessel  until  a  eondition  is  rsaehed  whore  the  transfer  of 
moving  power  throngh  the  walls  in  one  direotion  exaetly 
balances  the  eorresponding  transfer  simnltaaeonsly  taking 
place  in  the  opposite  direction ;  and  any  two  bodies  are 
at  the  same  temperature  when  thns  related.  Moreover,  as 
any  material  walls  must  sonsist  of  molecules,  power  can 
most  readily  pass  through  such  barriers,  as  along  a  line  of 
ivory  balls  in  a  familiar  experiment  of  mechanics.  If  a 
portion  of  the  walls  of  a  containing  vessel  are  movable, 
the  impact  of  the  molecules  may  impart  motion  to  the 
mass,  as  to  the  piston  of  a  steam-engine  or  to  a  oaonon- 
ball;  if,  however,  the  walls  are  fixed,  the  only  effect  of  the 
colliding  molecules  is  to  produce  pressure. 

The  pressure  exerted  oy  a  gas  being  the  effect  of  mo- 
lecular impacts,  the  law  of  Mariotte  is  a  necessary  conse- 
quence of  this  mechanical  condition.  For  if  the  tempera- 
ture is  constant,  the  molecules  of  the  gas  have  a  definite 
mean  velocity  and  a  definite  mean  momentum  ;  and  since, 
if  we  consider  an  interval  sufficiently  long,  each  molecule 
must  on  an  average  strike  the  sides  of  the  vessel  the  same 
number  of  times  and  with  the  same  average  impulse,  it 
follows  that  each  molecule  must  contribute  an  equal  share 
to  the  whole  pressure.  This  pressure,  therefore,  other 
things  being  equal,  must  be  proportional  to  the  number  of 
molecules  in  the  vessel,  or,  what  amounts  to  the  same 
thing,  to  the  quantity  (or  weight)  of  the  given  gas  which 
the  vessel  contains ;  and  this  is  a  form  of  statement  of  Mari- 
otte's  law.  According  to  this  law,  the  pressure  of  a  gas  is 
inversely  proportional  to  the  volume,  or,  what  comes  to 
the  same  thing,  directly  proportional  to  its  density ;  and 
our  theory  not  only  explains  this  general  principle,  but 
further  shows  that  if  different  portions  of  gas  are  forced 
into  the  same  vessel,  each  must  exert  its  own  pressure  in- 
dependently of  the  rest ;  and  this,  too,  whether  these  por- 
tions be  of  the  same  gas  or  not.  Assume  next  that  while 
the  number  of  molecules  (that  is,  the  quantity  of  gas)  in 
the  vessel  remains  the  same,  their  mean  velocity  increases ; 
it  is  evident  that  each  molecule  will  now  strike  the  sides  of 
the  vessel  a  greater  number  of  times  in  a  seoond,  and  also 
that  the  momentum  of  each  impact  will  increase  in  the 
same  proportion.  Hence,  the  part  of  the  pressure  due  to 
each  molecule  will  increase  not  simply  as  the  velocity,  but 
as  the  square  of  the  velocity ;  and,  if  we  represent  by  si 
the  common  weight  of  the  molecules  of  a  given  mass  of 
gas  confined  to  a  constant  volume,  and  by  F  their  mean 
velocity,  then  the  pressure  exerted  by  the  gas  on  the  unit- 
area,  or  the  height  of  the  mercury  column  whieh  measures 
that  pressure,  will  be  proportional  to  the  product  m  F*,  or 
to  imV^,  which  represents  the  moving  power  of  the  mole- 
cules. But  the  height  of  a  mercury  column  so  related  (in 
the  form  of  the  air  thermometer  described  above)  is  our 
actual  measure  of  what  we  have  called  the  absolute  tem- 
perature ;  and  thus  we  reach  not  only  a  perfect  dynamical 
explanation  of  that  feature  of  gases  on  which  the  air 
thermometer  is  based,  but  also  a  remarkable  ooofirmation 
of  the  generalisation  we  drew  from  these  phenomena. 
Moreover,  as  the  same  general  result  must  follow,  whatever 
be  the  nature  of  the  gas  (i»  in  our  formula  representing 
the  molecule  of  any  gas),  we  also  find  in  our  theory  a 
simple  explanation  of  the  fact  discovered  by  Charles,  that 
all  gases  undergo  equal  changes  of  volume  or  tension  when 
heated  or  cooled  through  the  same  number  of  degrees. 
Again,  Prof.  Maxwell  has  proved  that  if  "molecules  of 
different  masses  (that  is,  of  different  gases)  knock  about 
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together,"  the  ezah*Bg«  of  Tdooitiei  whiah  result  from  the 
oollielon  will  tend  to  bring  the  whnle  man  to  •  eondition 
in  whieh  on  an  aveimge  erery  moleeule,  great  or  amall,  haa 
the  lame  moving  power,  the  lighter  moleeulea  aoqairing  a 
■nlBeiently  greater  reiooity  to  oampeoMte  for  their  amallar 
maaa.  Thia  prineiple  mut  be  eqnally  true  when  the  mole- 
flnlea  of  the  different  gaaea  are  aeparated  by  any  partition 
through  whieh  veloeity  may  be  tranaferred ;  and  hence 
when  maaaoa  of  two  different  gaaea  are  at  the  aama  tem- 
perature it  K'  =•  im  V*.  From  thia  theorem  of  moleo- 
ular  meehanioa  aereral  important  oonaaquenoea  follow.  In 
the  first  plaoe,  equal  rolnmea  of  different  gaaea  at  the 
aame  tempemtnre  and  preaanre  muat  contain  an  equal 
number  of  moleeulea.  For,  oonaider  two  aimilar  veasela 
filled  with  different  gaaea  under  theae  oonditiona.  As  we 
hare  aeen,  the  part  of  the  presaure  due  to  a  single  mole- 
cule in  either  Teasel  ia  proportional  to  its  moving  power  ; 
and  if  the  average  value  of  the  moving  power  of  the  mole- 
cules in  the  two  veasela  is  the  anme,  it  ia  evident  that  the 
total  presaure  must  depend  in  each  ease  on  the  number  of 
moleeulea,  and,  these  preeanrea  being  equal,  the  number  of 
moleeulea  muat  be  the  same.  This  important  truth,  which 
is  thus  shown  to  be  a  necessary  consequence  of  onr 
dynamical  theory,  is  known  as  the  law  of  Arogndro  or 
Ampire.  It  was  first  atated  by  Amedeo  Arogadro,  an 
Italian  physicist,  in  1811,  and  was  reproduoed  by  Ampere, 
a  French  phyaiciet,  in  1814.  In  the  aecond  place:  the  mo- 
leeular  weights  of  different  snbetances  must  be  proportional 
to  their  denaities  in  the  atate  of  gas.  For,  if  the  unit- 
Tolnmea  of  two  gaaea  contain,  under  like  conditions,  tba 
nme  number  of  molecules,  it  is  evident  that  the  weights  of 
these  eqnal  volumes  mast  be  aa  the  weighta  of  the  mole- 
eulea. Henoe,  moleeulea  may  be  weighed  against  each 
other  simply  by  determining  gas  or  vapor  densities;  aod 
sinee  the  results  thus  obtained  closely  correspond  with 
the  combining  proportions  of  chemistry,  the  facts  of  this 
science  ftamisfa  still  further  confirmations  of  our  molec- 
ular theory.  In  the  third  plaoe:  if  i«V>  »  im'  I"',  then 
V:  V  —  -fm'  •.»/ln  —  k/P  :  •/»;  and  it  follows  that  under 
like  oonditiona  the  velocities  of  different  moleonles  are 
inversely  as  the  square  roots  of  the  densities  of  the  sii'ri- 
form  mossos  of  which  they  are  parts ;  and  here  we  see  the 
simple  meohanhsAl  principle  underlying  the  laws  of  effusion 
and  diffusion  discovered  by  Girabam.  Moreover,  our  theory 
explains  the  peculiar  relations  of  these  two  clasaea  of  phe- 
nomena. When  the  molecules  of  any  gaa  rush  into  a 
vacuum,  they  hurry  through  the  aperture  with  a  rapidity 
which  ia  commensurate  with  their  great  velocity ;  but 
when  they  rush  into  the  equally  empty  apaoe  between  the 
molecules  of  another  gas,  they  are  sn  jostled  about  in  the 
frequent  collisions  which  ensue  that  they  make  but  very 
slow  progress.  Still,  as  the  moleeules  of  all  gases  are  re- 
tarded In  the  same  proportion,  the  relative  rate  of  their 
motion  forward  is  not  altered  thereby. 

The  dynamical  theory  enables  us  to  calculate  not  only 
the  relative  but  also  the  absolute  velocity  of  the  molecules 
of  different  gasos.  A  cubic  oentimStre  of  hydrogen  gas,  at 
the  normal  temperature  and  pressure,  weighs  m^^WWv'''' 
of  a  grammo,  and  exerts  a  pressure  of  1033  grammes  on 
each  face  of  the  cube ;  and  it  is  easy  to  calculate  the  velo- 
city with  which  the  parts  of  this  small  mass  most  more  in 
order  that  the  oomponent  in  the  direction  of  either  face  of 
the  cube  should  produce  such  a  pressure.  The  result  is 
1843  mitres  in  a  second  ;  and  although  the  velocity  of  the 
molecules  of  other  gases  must  be  less  in  proportion  as  their 
mass  is  greater,  according  to  the  law  already  stated,  the 
velocity  is  in  all  cases  very  large  as  compared  with  that  of  a 
rifle-ball.  The  velocity  of  the  molecules  of  gases  and  their 
relative  mosses  are  values  accurately  known,  because  they 
are  direct  deductions  from  observatjona  which  can  be  made 
with  great  precision ;  and  even  if  our  theory  is  false  and 
there  are  no  such  things  as  molecules,  these  values  are 
quantitative  relations  which  any  new  theory  must  equally 
explain.  The  scope  of  onr  dynamical  theory,  however,  is 
far  wider  than  could  possibly  be  exhibited  in  a  brief  popu- 
lar article.  It  embraces  molecular  magnitudes  of  which 
our  Icnowledge  is  far  less  accurate  and  certain  than  in  re- 
gard to  those  we  have  described,  both  because  the  relations 
involved  are  more  doubtful,  and  because  the  values  depend 
on  meosarcmcnts  which  are  not  susceptible  of  the  same 
accuracy.  Among  these  may  be  mentioned  the  length  of 
mean  path,  the  number  of  collisions  in  a  second,  and  finally 
the  number  of  molecules  In  a  cubic  centimitre  of  any  gas 
under  normal  conditions,  and  the  absolute  diameter  and 
mass  of  molecules  of  different  kinds.  We  will  conclude  this 
article  with  a  table  taken  from  an  article*  on  molecules  by 
Prof.  Clark  Maxwell,  In  which  the  magnitudes  are  classified 
according  to  the  certainty  of  onr  knowledge  in  regard  to 
them: 


MoUauhw  Hagnitud*: 


Hyancea. 

O^IH. 

Cukmle 

Cukoah 

BAincI. 

Msas  of  moleeulea  when 
thatafhydnseaisL.. 

Velocity  (of  mean 
square)  mMres  per  sec- 
ond at  0°  C......V. „. 

RakkII. 

Length  of  masD  path  in 
ten  UIUodUis  (10-i<>J 
of  a  mttre..„ 

Collisions  In  a  second, 
number  of  millions.... 
Ba3(K  III. 

Diameter  in  hundred  bll- 
llonth8(JO-")ofam». 
tre „ 

Mass  in  ten  million  mil- 
lion million  millionths 
(10~**)  of  a  gramme.... 

1 
1859 

965 
1T,7S0 

tS8 

1« 

488 

MO 
T848 

78 
7*8 

U 

497 

482 
»489 

8.1 
844 

SM 

879 

0720 

93 
lOlt 
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In  a  onbio  oentimitre  of  any  gaa  at  the  standard  tempera- 
ture and  pressure  there  are  nineteen  million  million  million 
(19  X  10")  moleoulaa.  i.  P.  Cookb. 

Gaaeoigne  (Oboixib),  b.  1S35,  probably  in  Westmore- 
land, England ;  studied  at  Cambridge,  and  in  1&&&  was  ad- 
mitted to  Oray's  Inn ;  became  distinguished  as  adrojcatist, 
but  being  disinherited  by  his  father,  8ir  J.  Uaaeoigne,in 
consequence  of  his  excessive  expenses  at  court,  ho  took  ship 
for  Holland  1672,  where  he  served  with  distinction,  but 
waa  made  prisoner  by  the  Spaniards,  who  sent  him  back  to 
Snglaod,  where  he  resumed  his  oooupationa  as  dramatist, 
eonrtier,  and  poet.  S.  at  Stamford,  Lincolnahirs,  Oct.  7, 
U77.  He  waa  "  the  first  Saglish  satirist "  and  "  the  first 
English  oritio  in  poesy ;"  now  ebiefiy  remembered  for  Tin 
Steele  Oiat  (li76),  a  blank-verse  satire,  and  Tie  Complofml 
of  Phxlowiene,  a  rhyming  elegy  (1676). 

Gasconade,  county  of  Missouri,  bounded  on  the  N.  by 
the  Missouri  River.  The  surface  is  hilly,  the  soil  of  the 
lowlands  fertile.  Area,  540  square  miles.  Cattle,  grain, 
wine,  firuit,  and  wool  are  staple  products.  Iron,  lead,  sul- 
phur, copper,  bnrrstone,  and  limestone  are  among  the  min- 
eral products.  It  is  traversed  by  the  Missouri  Paeifie  R.  R. 
Cap.  Hermann.     Pop.  IO,0U3. 

Gasconade  River  rises  by  several  head-streams  in 
Wright  CO.,  Mo.,  and  Bows  nearly  IT.  N.  E.  through  a  bro- 
ken and  densely-wooded  region,  which  affords  much  tim- 
ber. It  is  navigable  at  high  water  by  small  steamboats  for 
66  miles.  It  flows  into  the  Missouri  River  40  miles  below 
Jefferson  City. 

Gascon'dat  tp.  of  Laclede  oo..  Mo.    Pop.  ASS. 

Gas'cony  [Fr.  ffaseo^ite],  an  old  province  of  France, 
between  the  Pyrenees,  the  Oaronna,  and  the  Atlantic.  In 
the  sixth  century  it  reeeived  its  name  from  the  Baaques 
(  Kaseeno),  who  were  driven  by  the  Visigoths  aicross  the 
Pyrenees  and  settled  here.  Half  a  century  later  it  heeame 
a  part  of  Aquitania,  and  in  lli2,  when  Eleanor  married 
Henry  Plaatagenet,  it  beoame  an  English  possession,  and 
remained  so  until  1463,  when  the  French  reconquered  it. 
It  ia  now  divided  into  four  departments. 

Gas-EnKinei  a  name  given  to  certain  prime  movers 
of  moderate  dimensions  introduced  in  T«ccnt  years,  in  which 
the  motive-power  is  derived  firom  the  explosive  energy  of 
a  mixture  oi  inflammable  gas  with  atmospheric  air.  These 
engines  were  originally  operated  by  means  of  the  gas  in 
ordinary  use  for  artificial  illumination  ;  but  it  has  been 
found  that  the  vapor  of  any  volatile  hydrocarbon  will  serve 
equally  well ;  ana  this  fact  has  contributed  to  the  general 
availability,  if  not  to  the  economy,  of  thia  source  of  motive- 
power.  The  earliest  attempts  to  direct  the  energy  of  pow- 
erful explosives  to  the  uses  of  the  industrial  arts  were  made 
with  gunpowder.  By  exploding  a  moderate  charge  of  gun- 
powder in  a  close  chamber  with  valves  opening  ft-eely  out- 
ward, the  air  will  be  expelled  from  the  chamber,  and  a 
vacuum  or  a  near  approach  to  one  produced.  The  ap- 
paratus employed,  however,  by  the  early  experimenters 
(among  whom  was  the  illnstrions  Hoyghcns)  were  exceed- 
ingly rude  J  and  no  economically  useful  results  were  reached 
in  this  direction.  The  possibility  of  securing  a  better  suc- 
cess by  the  use  of  inflammable  gas  subsequently  occurred 
to  more  than  one  inventor;  and  at  length,  as  early  aa  1799, 
an  engine  was  devised,  and  actually  patented  in  France, 
by  an  Ingenious  artisan  named  Lebon,  which  was  in  every 
essential  particular  identical  in  principle  and  in  conatmc- 
tion  with  one  of  the  most  successful  gaa-engines  of  the 
present  day;  but  which  was  nevertheless  not  a  success, 
having  attracted  no  notice  in  the  scientific  world  of  the 

f  Two  million  hydrogen  molecules  In  a  row  would  occupy  a 
little  over  one  millimetre. 
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period,  and  inipirad  no  oonfldenee  in  the  indnittik).  Tbe 
enjpne  of  Lebon  had  the  general  form  of  a  reeiprooating 
Itaam-eogine,  aod  operated  m  foilowi:  From  a  reaerroir 
containing  a  aaffioient  anpply  of  Inflanmabla  gai,  a  oertain 
meaniTed  charge  waa  drawn  and  introduoed.  La  mixture 
with  a  timilarly  meaanred  oharge  of  atmoapherio  air,  into 
the  cylinder,  on  alteraiita  sides  of  the  piston  (oeeesaivaly ; 
and  tiiis  mixture  waa  than  fired  hj  means  of  the  eleotrie 
sparli.  The  Inventor  seams  to  have  overlooked  no  provision 
/  necessary  to  secure  the  saceess  of  his  design.  His  ssigine 
was  entirely  self-regulating,  and  meehaaieaUy  as  well  aa 
theoretically  it  was  a  sooaeas.  Bat  eoonomioally  it  failed  ; 
for  at  that  time  inflammable  gaa  had  not  been  introduced 
f6r  the  general  pnrposes  of  illumination,  and  its  prepara>- 
tioA  fbr  the  engine  involved  a  disproportionate  expense; 
static  electricity,  so  dependent  on  atmospheric  conditions 
ibr  its  regularity  of  action,  was  the  only  known  source  of 
the  electric  spark ;  and  finally  the  mechanic  arts  were  yet 
ane<{nal  to  the  reqaisitions  of  a  prolilem  involving  the 
peculiar  diflionlties  which  the  constrnotion  «f  thia  esigine 
presented. 

A  reproduction  to  all  intents  and  pnrposes  of  the  engine 
here  described,  waa  patented  in  Trance  in  1880  by  an  in- 
ventor named  Lenoir.  A  description  of  It  in  detail  may  be 
found  in  the  Amutltt  dm  Conwrmtoin  4*t  Art*  *t  Mttitn, 
of  Paris,  for  the  year  1866,  and  in  the  report  by  the  preeent 
writer  made  to  the  government  of  the  U.  S.  on  the  Maehin- 
eiy  and  Processes  of  the  Industrial  Arta  and  the  Appaiatos 
of  the  Exact  Boiencos  In  the  Universal  Exposition  of  188T, 
which  forms  the  third  volome  of  the  reports  of  the  IT.  B. 
commissioners  on  that  exposition.  Such  a  detailed  deserip- 
tton  is  unnecessary,  here,  since  the  particniara  which  it  em- 
braces, which  relate  to  the  mechanical  expedianta  omployBd 
for  introducing  and  firing  the  charge,  and  tot  mainlaining 
the  action  when  the  motive-force  is  lero  or  negative,  do 
not  in  any  manner  concern  tlie  principle.  In  ita  general 
appearance  this  engine  very  much  resembles  an  ordinaty 
reciprocating  steam-engine;  but  there  is  a  very  important 
diBerence  between  the  two,  in  the  reepect  that,  in  the  atewu- 
engine,  the  pressure  on  the  piston  is  maximum  whan  the 
iBdaction-valve  is  open ;  while  in  the  gaa-ongine,  on  the 
contrary,  in  which  the  charge  does  not  feree  its  own  way 
into  the  oylinder  but  is  drawn  in  by  the  movement  of  the 
piston,  the  preasare  daring  thia  period,  at  shown  by  the 
mdicator  eani,  is  negative,  and  nnllbrmity  of  moveiaaat 
can  only  b«  maiatained  by  maaiif  of  a  hsaTy  fly-whaei. 
The  inequality  of  presaora  at  dUTereat  period*  of  tha  aSaeU 
ive  stroke  is  alio  very  great,  the  mazimnm  beiag  between 
five  and  six  atmospheres,  and  the  mean  not  more  tbaa  half 
aa  atmosphere.  The  engine  of  Mr.  Lenoir  has  fbnnd  its 
way  somewhat  extensively  into  ate,  having  been  employed 
not  only  in  Paris  and  most  of  the  proviaoes  of  Franea,  bat 
also  in  other  Earopeaa  countries  laclnding  Russia,  and  in 
Cuba,  Peru,  and  Chili.  It  cannot  be  called  an  economical 
source  of  power,  since  firom  the  test  experiments  made  on 
it  by  Prof.  Treaca,  assistant  director  of  the  Conservatoire, 
its  aonsnmptioa  of  gas  ander  the  most  favoraMa  eiroam- 
itanees  amounted  to  two  and  seven-tenths  eabi*  mMres 
(abant  100  cnbic  ftet)  of  gas  per  horse-powar  per  hour. 
Six  pounds  of  ooal  employed  in  raising  steam  woaM  pat- 
form  the  same  work,  and  at  six  dollars  a  ton  wouM  aost 
but  two  cents,  while  100  cubic  feetof  ilhiaiaating  gaa  aoats 
in  Paris  about  a  fraoo,  and  in  the  eitia*  of  the  U.  9.  W  to 
Siaenta. 

Another  engtoe  belongiog  to  this  olaas,  and  in  many 
reapecta  resembling  the  one  just  described,  is  that  of  Mr. 
Hitgon,  alao  of  Paris.  Hugoa's  engine  employs  two  little 
eoastantly  bnraing  gas-jets  placed  just  outside  the  valra- 
box,  instead  of  the  electric  spark,  to  fire  the  successive 
charges  la  the  eylinder.  Two  little  movable  jets  in  re- 
cesssa  oonstruoted  in  a  slider  operated  by  the  engine,  are 
akamately  Ughtad  at  tha  external  burners,  and  then  drawn 
inward  by  the  slider,  so  as  to  iufiame  tha  charges  at  the 
proper  moment.  The  movable  jets  are  of  course  extin- 
guished by  the  explosion ;  but  on  the  reversal  of  the  more- 
ment  of  the  slider  they  are  relighted  again  at  tbe  external 
bnmen.  Another  peonliarity  of  this  engine  is  that,  along 
with  the  explosive  oharge,  there  is  introduced  a  small 
amount  of  water,  whieh,  bring  eonvetted  into  steam  by  the 
beat  generated  in  tbe  explosion,  moderate*  the  violence  of 
the  action,  and  sastains  better  the  pressure  during  the 
stroke.  At  the  Universal  Exposition  of  1862  in  London  a 
gas-eagine  was  exhibited  by  the  well-known  engineers  W. 
and  C.  F.  Siemens,  in  which  this  peculiarity — vii.  the  in- 
trodoetion  of  water  into  the  oylindar — was  carried  much 
fiirther  than  it  is  done  by  Mr.  Hugon,  the  object  being  to 
-ganerata  as  mush  steam  as  the  heat  famished  by  the  oom- 
bnstion  of  the  gaa  would  allow.  A  regenerator  was  alao 
employed  to  receive  the  heat  of  the  exluust  gases,  and  to 
transfer  it  to  tbe  entering  charge.  Though  no  exact  state- 
mant*  of  the  eeaDoay  of  working  this  engine  lypear  to 


have  been  published,  it  would  seem  in  tbaoiy  to  be  pref- 
erable to  either  of  those  described  above,  both  aa  it  regards 
steadiness  of  action  and  the  cost  of  maintenaaoe.  It  ap- 
pears, nevertbelest,  to  have  been  abandoned.  The  con- 
sumptioa  of  ga*  in  the  Hugon  angina,  including  that  em- 

rleyed  ia  maintaining  the  permanent  lights,  amounted  to 
.6  cubic  mitres  per  horse-power  per  hoar.    There  is  also 
in  this  engine  the  same  inequality  of  pressure  at  diffeieut 

Periods  during  the  stroke,  that  has  been  remarked  in  the 
enoir  engine. 

In  all  engines  of  this  class  it  is  nscassary  that  a  current 
of  cold  water  shonld  be  kept  constantly  circulating  around 
the  cylinder,  to  prevent  its  becoming  overheated;  and  in 
order  to  facilitate  this  object,  the  cylinder  ia  surrounded 
by  a  jacket,  leaving  a  free  interval  for  such  circulation. 

A  gas-engine  qnitt  difierent  in  prioeiple  flom  either  of 
the  foregoing  was  exhibited  at  the  Paris  Exposition  of  1867 
by  its  inventors,  Messrs.  Otto  and  Langen,  of  Calogne  in 
Rhenish  Prussia.  Externally,  this  engine  presents  the  ap- 
pearance of  a  Doric  column,  somewhat  more  than  a  mitre 
m  height,  upon  the  enlarged  capital  of  which  is  fixed  a 
horitontal  plat*  which  sapports  the  arbor  of  the  fly-wheel 
and  other  parts  of  tbe  machineiy.  This  column  is  the 
working  cylinder.  The  mixed  gases— .«ommon  ooal-gas 
and  air— ^un  introduced  at  its  base,  and  fired  by  an  in- 
genious mode  of  communication  with  a  gas-jet  which  is 
constantly  bnming.  The  base  is  surrounded  by  a  jacket 
betweea  whioh  and  the  cylinder  itself  there  is  maintained 
a  refrigerating  current.  By  the  explosion  of  tbe  gas,  the 
piatoa,  which  is  rather  heavily  weighted,  is  driven  to  the 
top  of  the  cylinder.  The  collapse  whieh  immediately  fol- 
lows produces  a  partial  vacuum  beneath  the  piston;  and 
this  now  descends,  urged  by  the  pressure  of  the  atmo- 
sphere with  its  own  weight  auperadaad.  In  order  to  trans- 
fer this  force  to  the  working  arbor  of  the  maehine,  the  pis- 
ton-rod is  on  one  side  provided  with  a  raok  which  acta  on 
a  spor-wbeel  on  the  arbor.  This  wheel  is  loose  on  the  ar- 
bor, bat  i*  free  to  turn  in  one  direction  only — that  is,  the 
direction  whieh  corresponds  to  the  rising  of  the  piston. 
Two  tall  aprigh^  serve  as  guides  to  the  piston  and  give 
stability  to  the  machine.  When  the  piston  descends,  it* 
energy  is  transferred  to  the  arbor  through  the  spur-wheel 
above  mentioned.  A  fiy-wheel  maintains  the  movement 
daring  tbe  intervals  in  which  tha  piston  is  ineffective. 
(For  a  mora  full  description  of  tliia  engine  see  the  report 
by  the  present  writer,  cited  above.)  From  experiments 
made  upon  this  engine  with  a  Prony  dynamometer  before 
a  jnry  of  the  exposition,  it  appeared  that  its  consumption 
of  gas  amonnteo,  on  an  average,  to  a  very  little  ever  one 
cubic  mitr^  (say  38  cubic  feet)  per  horse-power  per  hour. 
It  exhibits,  therefore,  a  large  economy  over  the  engine*  of 
Lenoir  and  Hugon ;  but  it  is  very  noisy  in  its  operation, 
and  the  violence  of  its  action,  daring  tbe  first  part  of  each 
pulsation,  is  such  as  to  limit  its  employment  to  oompara- 
tively  low  powers. 

It  has  been  already  stated  that  the  vapor  of  the  more 
volatile  hydrocarbons  may  be  substituted  ia  all  of  theae 
motors  for  the  permanent  inflammable  gasas,  without  pr«(JB- 
dice  to  their  mechanical  efflciency ;  but  in  point  of  eoonomy 
it  is  probabie  that  coal-gas  will  generally  be  found  to  be 
the  cheaper  fuel  of  the  two.  (See  Fcxu)  Some  invention* 
of  this  olaa*  have  nevertheless  been  devised  with  special 
referenee  to  the  nse  of  such  vapor*.  One  of  these,  by  Mr. 
Jaliui  Hock  of  Vienna,  preeented  at  the  International  Ex- 
position in  that  city  in  1873,  and  put  forward  with  a  good 
deal  of  pretension,  as  "  difering  completely  from  anything 
which  had  ever  been  done  before,"  wo*  nevertheless  in  every 
essential  reepect  a  Lenoir  angina  burning  vapor  instead  of 
gaa,  and  i*  therefore  entitled  to  no  further  meation  here. 

A  very  different  Judgment  must  however  iw  pronounced 
upon  an  American  invention  patented  by  Qeorge  B.  Bray- 
ton  A,pr.  2,  1872,  and  known  as  Brayton'a  Keai^  Motor,  in 
which  petroleum  is  the  fuel  ordinarily  used,  though  it  was 
originuly  designed  for  gas.  This  engine  employs,  like 
those  already  deoerihed,  a  mixture  of  gas  or  vapor  with 
atmospheric  air  in  explosive  proportions — say  one  part  of 
the  former  to  twelve  of  the  latter — but,  unlike  the  other*, 
it  bums  this  mixture  in  the  cylinder  without  explosion, 
and  expend*  upon  the  piston  the  energy  derived  from  its 
combustion  wiut  the  same  steady  pressure  as  that  exerted 
by  steam  in  the  ateam-engine  or  by  rarefied  air  in  the  hot- 
air  engine.  Thia  remarkable  efieot  i*  produced  by  the 
■imple  expedient  of  delivering  the  gaseous  mixture  into  the 
cylinder  tnrough  the  meshes  of  a  separating  sheet  of  wire- 
ganse,  aod  inflaming  the  mixture  on  the  surface  of  tbe 
gause  next  the  cylinder.  The  same  phenomenon  occurs 
here  which  is  seen  in  Davy's  safety  lamp.  When  the  lamp 
is  lighted  and  immersed  in  an  explosive  mixture,  the  gas 
which  passe*  through  the  meshes  of  the  wire-gauze  ca|i 
burns  quietly  in  the  interior,  so  that  the  whole  cap  seems 
to  be  full  of  flame;  but  the  gauxe  efiectually  prevents  this 
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flame  ftom  nmohlng  and  igniting  the  mixtnre  ontiide.  So 
in  tills  engine,  the  fluno  it  confined  to  the  aylinder  mnd  It 
prevented  bjr  the  wite-g»nte  nreen  ftom  rnnnlng  b*ok 
throngh  the  pssaages  and  exploding  the  mlxtan  in  the 
reserroir.      For  greater  ■ecnrit;,  two  or  three  nieenwiTe 


■ereena  are  introduoed.    Aa  thie  engine  la  eridently  destined 

to  ooenpjr  a  Tery  important  plaee  in  many  indastries,  it 

seems  to  deserre  a  more  partienlar  deterlptian  than  we  hare 

Fio.  1. 


Fro.  I. 


biaytou's  lligli-i*rus.sure  (.iujs-Liigiiit'. 

giren  to  those  prerioasly  mentioned.  Fig.  I  presents  a 
perspective  elevation  showing  the  ojlinder,  woAlng-beam, 
nj-wheel,  and  drivtng-p alley  with  oertain  pipes  the  pur- 
pose of  which  will  be 
better  understood  from 
Figure  2.  This  fignre 
shows  a  notion  of  the 
cylinder,  piston,  and 
valves  of  which  there 
are  four.  As  the  engine 
is  only  single-aeting,  the 
upper  valves  a  and  b 
may  for  the  moment  be 
disregarded.  The  in- 
duction-valve is  H,  and 
the  exhaust-valve,  v. 
The  valve  «  admits  the 
eombustible  mixture  to 
enter  by  the  pipe  8 
throngh  the  shallow 
eharaber  H,  in  which  are 

5 laced  the  wire-gante 
iaphragms  k  k,  into  the 
cylinder  beneath  the  pis- 
ton. Through  the  valve- 
seat  there  is  made  a 
small  perforation  whioh 
may  be  closed  more  or 
lesanearly  by  the  pointed 
aorew  r.  fhe  pipe  S  is 
that  which,  in  Fig.  1, 
carries  the  sorew-ralve 
between  the  cylinder  and 
a  reservoir  within  the 
Anted  column,  in  which  Section  of  Bravton'sOas-Engine:  in- 
a    oertain    quantity    of  ductlon  chamber,  enlaiied. 

the  combustiole  mixtnre  is  contained  under  pressure.  When 
the  screw-valve  is  opened,  the  gas,  entering  through  8, 
makes  its  way  by  the  small  aperture  in  the  valve-seat  at 
T  into  the  shallow  chamber  H.  When  it  is  desired  to  set 
the  engine  in  motion,  the  piston  is  brought  near  the  bottom 
of  the  cylinder  by  turning  the  fly-wheel,  and  a  lighted 
match  is  introduced  from  without  into  the  chamber  H  by 
an  aperture  not  shown,  which  is  then  closed.  The  gas  in 
H  takes  Are,  and  as  the  supply  is  continuous  it  continues 
to  burn.  The  fly-wheel  is  then  tnmed  a  little  farther  so 
■as  to  open  tho  induction-valve,  when  the  engine  immediately 
begins  to  operate.  Its  motion  can  only  be  arrested  by  out- 
ting  off  the  supply  by  means  of  the  sorew-valve. 


We  win  DOW  give  attention  to  the  valves  at  the  to^  of 
the  cylinder.  The  left-hand  valve  oommunieates  with  a 
gasometer  whiah  itself  receives  supplies  through  two  inlets 
— one  introducing  atmospherie  air  and  the  other  inflam- 
mable gas,  in  the  proportion  of  twelve  to  one.  As  the  pis- 
ton descends,  the  cylinder  Iiehind  it  is  filled  throng  a  with 
this  explosive  mixture.  As  it  reasoends,  the  valve  a  close* 
and  b  openg,  the  eliarge  in  A  being  forced  through  this  into 
the  reservoir  from  which  the  supply  of  the  eylinder  is 
drawn.  The  upper  part  of  the  cylinder  is  somewhat  en- 
larged, so  that  wnen  the  piston  is  at  its  highest  point,  there 
still  remaina  in  it  a  quantity  of  gas  equal  to  about  one 
eliarge.  It  ia  easily  seen  that,  if  the  out-off  ia  placed  low, 
the  volume  of  gas  admitted  at  each  stroke  will  be  propor- 
tionally less  than  tliat  driven  into  the  reservoir;  but  as  it 
is  also  obvious  that,  after  running  a  short  time,  the  aieu*  of 
gas  drawn  out  in  a  givea  time,  must  be  exactly  equal  to 
Uiat  forced  in  in  the  same  time,  the  pressure  under  which 
the  engine  works  may  be  increased  by  shortening  the  cut- 
off, or  diminished  by  lengthening  it. 

To  prepare  the  engine  to  start,  it  is  obvious  that  a  certain 
pressure  must  first  be  got  up  in  the  reservoir.  This  need 
be  only  sulBcient  to  set  the  engine  running.  After  it  has 
once  started  it  will  regulate  itself,  and  will  soon  create  the 
pressure  due  to  the  length  of  cut-off.    In  small  engines  this 

Srsliminary  pressure  may  be  got  up  by  a  few  turns  of  the 
y-wheel.  For  large  ones  a  force-pump  must  be  used ;  but 
when  once  got  up,  there  is  no  need  that  it  should  rnn  down, 
if  the  valves  are  close,  even  in  long  intervals  of  repose. 
As  the  reservoir  has  the  capacity  of  only  three  or  four 
charges,  it  ia  not  a  great  labor  to  prepare  it. 

The  efficiency  of  thia  engine  is  due  to  the  expansion  of 
the  air  introduced,  and  of  the  products 'of  combustion  (car- 
bonic acid  and  steam)  by  the  heat  generated  in  the  same 
combustion.  The  pressure  ia  the  eylinder  is  no  greater 
tlwn  that  in  the  reservoir.  The  opposing  pressure  is  at 
first  only  that  of  the  atmosphere,  but  rises  towards  the  cod 
of  the  stroke  to  lie  equal  also  to  that  in  the  reservoir. 
The  action  of  the  engine  therefore  in  every  respect  re- 
semble* that  of  a  hot-air  engine;  and  it  is  to  this  class, 
rather  than  to  the  class  of  gas-engines,  that  it  properly 
beloags.  Though  hot-air  engines  are  in  theory  tne  most 
economical  of  engines  driven  by  heat,  the  economy  of  theory 
has  never  been  realised  from  them  in  practice,  in  eo&se- 
qoenee  of  the  extreme  difficulty  of  imparting  heat  to  air. 
Radiant  heat  in  this  case  produces  but  little  effect ;  and  to 
heat  air  thoroughly  by  eontaot  requires  a  complicated  con- 
struction which  serioutly  impedes  oireulation  and  increases 
the  resistance  of  friction.  The  Brayton  motor  has  prac- 
tically solved  this  difficulty,  by  mingling  the  fuel  witn  the 
air  itself,  so  that  the  whole  heat  of  combustion  is  imparted 
to  the  air  directly.  It  is  therefor*  a  hot-air  engine  with- 
out a  furnace,  or  one  is  whioh  the  furnace  is  the  cylinder 
itself. 

The  eeonomieal  performanoe  of  this  engine  has  been 
tested  by  Prof.  R.  N.  Thurston  of  the  Stevens  Techno-  . 
logioal  Institute,  Hoboken,  and  R.  U.  Buel,  £sq,  mechanical 
engineer  of  Mew  York.  These  gentlemen  found  the  con- 
sumption of  gas  to  amount  to  32^^  cubic  feet  per  horse- 
power per  hour;  being  less  than  that  of  the  Otto  and  Lan- 
gea  angine  by  about  18  per  cent.  But  the  steadiness  of 
action  of  this  engine  adapts  it  to  high  as  well  as  low  powers ; 
and  it  works  silently  while  the  one  just  mentioned  creates 
an  intolerable  din.  It  is  obvious  that  the  Brayton  engine 
might  be  made  double-acting  by  employing  separatepiunp* 
for  the  reservoir.  F.  A.  P.  Barkabd. 

Gankell  (Eliiabktii  CLica>oiii«,  »te  Srtmmoii),  b.  at 
Chelsea,  England,  in  1811,  married  a  Unitarian  minister  of 
Iffanchester;  author  of  Ifary  Barfon,  1848  ;  M«vrhntttC9t- 
tage,  18!>0;  Rtilh,  1863;  North  amd  Soutk,  18U  ;  R»mmd 
tht  So/a,  18St ;  Sylria'i  Lovert,  18(13  ;  Wm$  tmd  Baufiten, 
1866,  and  other  novels,  all  of  high  moral  purpose,  and 
mostly  written  with  clevemess ;  also  of  Tk»  Lift  of  Ckar- 
lottt  Bronte,  1857.    D.  at  Alton,  Hampshire,  Nov.  12,  18«S. 
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Gaa-IjightiBg[6er.  Gatbointekttmgi  Ft.  fMairag*  mm 
gat],  1.  &(u-  WtlU. — Combustible  gases  issue  from  the  aastk 
in  various  parts  of  the  world,  oonstituting  what  are  called 
gas-springs  or  wells.  The  holy  fires  of  &ikB,  on  the  Caa- 
pian,  and  many  of  the  sacred  fires  of  the  Greeks,  wera  thus 
supplied  with  fuel.  The  Chinese  have  for  ages  used  the 
gas  which  issues  ttom  some  coal-beds  near  Peking  for 
evaporating  brines.  In  1050,  Shirley  described  a  gas-well 
in  Lancashire.  Sir  James  Lowther  in  1733  called  attention 
to  the  gas  which  issued  in  a  coal-mine  at  Whitehaven. 
This  spring  was  afterwards  walled  in,  and  the  gas  baraeil 
through  a  2-inch  tube,  and  thirty  years  later  it  waa  pro- 

Sosed  to  light  the  streets  of  Whitehaven  with  it.   FrodoBia, 
f.  T.,  was  lighted  fifty  years  ago  wiUi  natoral  gaa,  and 
the  Kanawha  salt-wells  have  long  delivared  gas  in  lai(« 
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qnutitiM.  The  eltj  of  Erie,  Pa.,  hai  now  thirteen  gms- 
wellB,  bond  u  laeh,  whioh  fumiih  gu  to  be  need  u  faal 
ueder  steam-boilen.  One  of  theae  forniihes  gai  oader  • 
preuureof  20t  pon]id8perM|nare  inoh.  The  wells  an  fiOO 
feet  deep,  eoet  $1M0  each,  and  yield  bom  ID.DOO  to  aO,OM 
feet  each  per  day.  A  wonderftl  gai-wall  oooon  at  Bloea- 
leld,  Ontario  oo.,  N.  T.  It  iraa  bored  to  a  depth  of  600 
feet  for  oil,  and  yields  800,000  feet  daily  of  Ul  oandle  n«. 
A  well  at  Burning  Springe  on  the  Little  Kanawha,  Weat 
Vv,  too  feet  deep  and  4  inehes  in  diameter,  soppliei, 
Ihrongh  a  2-inah  pipe  orer  a  mil*  long,  28  boilers  of  13 
horsej>oWBr  each,  SO  stoTcs,  and  many  lights.  (See  Sill. 
Am.  J.  Sei.,  zlix.,  1845,  p.  100;  article  on  Ohio  gaa-wella 
by  J.  6.  NcwBHRT,  Am.  Chxmitt,  i.,  201, 1870 ;  and  artiole 
by  H.  WtiRTz  on  American  gas-welli.  Am.  Otu-LiglU  J., 
Dee.  2,  1871,  p.  102.)  The  fin-iamp  of  eoal-mines  is  the 
same  gas,  which  was  produced  daring  the  formation  of  the 
coal  from  vegetable  matter,  and  is  liberated  by  the  pick  of 
the  miner,  to  make  an  explosive  mistura  with  the  air  of 
the  mine.  The  gas  which  bubbles  to  the  sarfaoa  in  stag- 
nant pools  is  of  the  same  character.  In  all  oases  these 
combustible  gaaea  conaiat  chiefly  of  man\-gtu,  or  tfutkaxt 
(CU4),  also  called  light  carbnretted  hydrogen,  with  smaller 
proportions  of  ethane,  propane,  eto.,  the  lighter  memben  of 
the  parafBn  series  of  hydroeariions,  of  which  petrolenm  is 
chiefly  composed.  (See  Pbtrolecic.) 

2.  Barhf  Hittory  of  Oat-Lighting. — About  the  beginning 
of  the  seventeenth  century  Van  Helmont  noticed  that  when 
animal  or  vegetable  aubatancea  were  heated  in  cloae  veaaela, 
vapora  or  apirita  were  obtained  which  burned  with  a  bright 
lame.  Some  time  previona  to  1891,  Dr.  John  Clayton  pre- 
pared gas  from  the  mtuminoua  coal  of  Wigan,  collected  it 
m  bladders,  and  burned  it  for  the  amusement  of  his  fnendi. 
In  I7!B,  Dr.  Stephen  Hales  made  similar  experimenta  with 
Newcastle  coal.  The  biahop  of  Llandaff  ahowed  in  1787 
how  gas  evolved  from  coal  might  be  conveyed  in  tabes,  and 
in  1786,  Dr.  Piokel,  profeaaor  of  chemistry  at  WBnbnrg, 
Kghted  his  laboratory  with  the  gas  obtained  by  the  dry  dia- 
tillation  of  bonea.  In  1787,  Lord  Dnndonald  of  CnlrtMS 
Abbey  in  Seotland  took  ont  a  patent  for  making  coal-tar, 
and  erected  ovens  for  the  purpose.  The  coal-gas  produced 
was  burned  at  the  abbey  as  a  curiosity.  The  real  inventor 
of  practical  gas-lighting  was  William  Murdoch,  who  in 
1792  lighted  his  houae  and  offlee  at  Redruth  in  Cornwall 
with  gas  made  from  coal,  and  astonished  his  neighbors  stiti 
more  by  adapting  the  new  light  to  a  small  steam-carriage 
In  which  he  rode  to  andfVom  the  mines.  He  soon  removed 
to  Seotland,  and  in  1797  lighted  his  premises  at  Old  Cam- 
aod,  in  Ayrshire,  with  coal-gas.  In  1798  he  eonatruoted 
gas-works  at  the  ahnps  of  Boulton,  Watt  k  Co.  at  Sobo,  and 
irat  publicly  exhibited  the  gaa  in  1802  at  the  Peace  of 
Amiens,  when  be  showed  two  enormous  flames  of  coal-gas 
bnming  fWim  two  copper  vases  at  these  works.  In  1 805 
the  cotton-mills  of  Phillips  A  Lee  at  Balford  were  lighted 
with  gas  by  Boulton,  Watt  A  Co.,  under  the  direction  of 
Hardoch  ;  and  at  about  the  same  time  the  mills  at  Sow- 
erby  Bridge  were  lighted  by  the  same  firm,  under  the  di- 
Teolion  of  Mr.  Clegg.  In  1799  the  French  engineer  IjO  Bon 
took  out  a  patent  in  France  for  making  gas  fVom  wood,  with 
which  he  proposed  to  light  Paris.  In  1804,  Winsor  lectured 
on  gaa  at  the  Lyceum  Theatre  in  London,  exhibiting  the 
gas,  but  making  a  great  mystery  of  the  process.  He  finally 
obtained  penniasion  to  light  a  few  street-lamps  with  ga*  in 
Pall  Mall,  which  be  did  In  1809,  and  organised  the  Na- 
tional Light  and  Heat  Co.,  applying  for  a  charter,  which 
was  refused.  A  great  newspaper  war  was  then  Initiated 
by  him,  in  order  to  create  a  popular  interest  in  the  new  Hght. 
In  1819,  Parliament  authorised  His  Majesty  to  grant  a 
charter  within  three  years.  On  Dec.  81, 1813,  Westminster 
Bridge  was  lighted,  and  soon  after  the  oil-lights  in  the 
itreets  of  St.  Margaret's,  Westminster,  were  replaced  by 
gas,  and  the  next  year  (1815)  Guildhall  was  lighted.  Still, 
prejudice  against  the  new  light  was  so  intense,  even  on  the 
part  of  men  of  science,  that  it  aeemed  at  one  time  to  preaent 
an  inaurmountable  obatacle  to  its  farther  progress.  Davy 
(afterwards  Sir  Humphry)  ridiculed  the  idea  by  asking  if 
it  were  Intended  to  take  the  dome  of  St.  Paul's  for  a  gas- 
holder. The  popular  ignorance  with  regard  to  gases  in 
general  was  so  great  that  when  gas  was  finally  admitted 
into  the  House  of  Commons,  the  architect  directed  that  the 
pipes  be  placed  four  or  five  inches  from  the  walls,  lest  their 
neat  sboaM  firethe  building.  Popular  prejudice  was  by  no 
means  the  only  obatacle  to  the  introduction  of  gaa-lighting. 
The  apparatus  and  machinery  had  to  bo  invented;  men 
had  to  DC  inatruoted  to  make  them,  and  otbera  to  use  them. 
Suitable  pipes  for  distributing  the  gas  could  not  be  ob- 
tained. W  ood  and  paper  were  patented,  gun-barrels  were 
screwed  together,  till  finally  wrought-iron  pipes  were  sup- 
plied. In  1822  there  were  four  great  oompanies  in  London, 
using  1315  retorte  and  47  gas-holders,  and  making 
397,000,000  cubic  feet  of  gaa  annually.    Mow,  every  large 


oity  in  the  cIvtllMd  world  la  lighted  by  gas,  giving  rise, 
with  the  ooUatonl  bnsinesa  of  making  the  fizturea,  burn- 
era^  eto.,  and  working  np  the  waste  prodnets,  to  one  of  the 
most  extensive  industries. 

TIm  mamifanture  of  gas  was  Int  atteinptad  in  the  U.  8. 
at  Baltimore,  without  sueoess  till  1821.  It  was  introduced 
in  Boston  in  1822,  anl  in  182S  the  New  York  Oat>Light 
Co.  waa  atarted,  though  it  was  not  in  aucoeasful  operation 
till  1827.  There  are  now  probably  400  to  500  oompaniea  in 
the  U.  S.,  with  an  aggregate  capital  of  $50,000,000  or  more. 

t.  MattriaU  tutd  for  Uakiatg  ffas.— All  vegetable  and 
animal  aubataneee  when  ezpoaed  in  cloae  vesaela  to  a  red 
heat  undergc  deatmotive  distillation,  yielding  gaa,  water, 
and  tar,  and  leaving  a  reaidue  of  charcoal  or  coke.  A  few 
only  are  adi^itad  for  the  economical  prodoction  of  illumi- 
nating gas.  Bitanrinoos  coal  is  the  material  generally 
selected,  though  under  certain  circumstances  several  others 
hare  been,  and  are  even  now,  employed.  The  most  im- 
portant of  these  are  petroleum  or  some  of  its  less  valuable 
prodacte(as  naphtha  or  residuum),  rosin,  wood, peat/oheap 
oils,  and  fats.  The  mixture  of  hydrogen  and  carbonic  ox- 
ide, called  "  water-gas,"  produced  by  passing  steam  over 
red-hot  coke,  charcoal,  or  anthracite,  or  a  mixture  of  steam 
and  petrolenm  vapor  or  gas  through  a  red-hot  retori,  has 
been,  and  la  now,  employed  with  anccesa  in  the  manufacture 
of  illuminating  gas,  ita  want  of  illuminating  power  being 
anpplied  by  rich  gases  from  other  matoriala. 

4.  Coal-gtu  is  made  ft«m  biturainona  coal.     The  folloW' 
ing  are  the  moat  important  varieties  of  mineral  coal : 
1.  Antnraeite. 

(  NoB-eaking> 
t.  Bitnminons,  I  Caking, 
(  Cannel. 
S.  Lignite;  or  brown  coid. 
In  addition  to  theae  coala,  there  are  bitnminoas  shales,  aoch 
aa  the  Boghead  mineral  from  Scotland,  the  Wallongongite 
from  Australia,  and  the  paper  abales  of  Oermany.  There 
are  alao  asphaltic  minerals,  which,  while  they  are  never 
osed  alone,  are  very  important  when  added  to  poor  coals, 
to  the  extent  of  5  or  10  per  cent.,  as  enriching  materials, 
for  the  purpose  of  improving  the  quality  of  the  gas.  The 
most  important  of  these  asphalts  are  albertite  from  Nova 
Scotia  and  grabamite  from  West  Virginia.  These  asphalts 
produce  large  quantitiea  of  extremely  rich  gaa,  but  their 
coat  limits  the  quantity  that  can  be  used.  Next  to  them  in 
quantity  and  quality  of  the  gas  come  the  rich  bituminous 
anales  above  mentioned,  but  they  too  are  not  found  in  suf- 
ficient quantitiea  to  be  used  alone.  Of  true  coals,  the  oan- 
nels  yield  the  richest  gas,  and  In  Bngland  they  are  some- 
times used  exclusively.  The  caking  coal  is,  however,  the 
chief  material  employed.  The  advantage  of  thia  variety 
of  coal  ia  dne  to  its  abundance  and  consequent  cheapneaa, 
and  to  the  faet  that  when  heated  it  undergoea  a  kind  of  fii- 
aion,  and  furniahes  a  compact  poroUa  coke  of  great  value 
aa  fuel.  The  gaa  from  caking  coal  ia  inferior  in  illumi- 
nating power,  but  this  deficiency  is  supplied  by  the  use  of 
a  certaiu  proportion  of  richer  cannela  and  other  enriching 
materials.  The  table  on  the  next  page  illustrates  the  charac- 
ter of  a  few  of  the  more  important  gas-coals  and  enrichen. 

The  percentage  of  sulphur  in  gas-coal  is  a  matter  of 
considerable  importance,  as,  while  about  half  of  this  sul- 
phur remains  in  the  coke,  the  other  half  passes  into  the 
volatile  products,  and  is  divided  between  the  gas,  the  am- 
monia-water, and  the  tar.  As  the  sulphur  oonteined  in  the 
gas  must  be  removed  in  the  process  of  purification,  the  cost 
of  this  part  of  the  process  increases  with  the  percentage  of 
the  sulphur  contained  in  the  coal.  The  aulpnnr  ia  present 
in  the  coal  chiefly  in  the  form  of  iron  pyrites  (FeSi).  Some 
American  gas-coals  contain  conaiderable  percentagea  of 
sulphur.  The  Nova  Scotia  coala  (Glace  Bay,  Bridgeport, 
International,  eto.)  contain  fh>m  3  to  6  per  cent. ;  Red  Bank, 
Pa.,  0.89;  Westmoreland,  Pa.,  1.50;  Murphy's  Run,  West 
Va.,  1.88  to  3.06 ;  Orrell,  Eng.,  1.75  to  2.S4.  The  last  col- 
umn in  the  above  table  ahows  the  number  of  feet  of  gas 
purified  by  one  bushel  of  lime,  which  is  a  tolerable  indica- 
tion of  the  amonnt  of  snlphnr  which  goes  into  the  gas. 

Tkt  mmMfaetun  of  eoal-ga*  includes  three  distinct  op- 
erations :  (1)  the  distillation  of  the  coal ;  (2)  the  separation 
of  the  water,  tar,  and  other  condensable  matters — eondau- 
oKoa  ;  (3)  the  removal  of  sulphur  compounda  and  carbonic 
acid — part/teatton. 

Reiorit. — The  distillation  is  eSMed  In  long  horiiontal, 
semi-cylindrical,  D-ahaped  retorts  of  east  iron,  or  more 
generally  of  clay,  which  consist  of  two  parts — the  body 
and  the  mouthpiece.  (Fig.  1,  C.)  They  are  closed  when  in 
nae  by  a  lid,  properly  luted  and  held  in  place  by  a  screw. 
The  ratorto  are  set  in  groups  or  btneKtt  of  three,  five,  six, 
or  seven,  heated  by  one  fire  of  coke.  In  Paris  the  Siemens 
regenerating  furnace  has  been  introduced  for  beating  gas- 
retorts.  At  the  Vaugerard  station  one  furnace  furnished 
I  Aiel  for  128  retorti,  set  in  benches  of  8,  with  ragenerating 
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ohambera  beneath  each  bench.  The  wving  in  fuel  U  said 
to  amount  to  28  par  cent.  The  ooal  ia  charged  in  at  the 
front  of  the  retort  through  the  mouthpiece,  geuerallr  in  an 
iron  acoop,  whieb  ia  inverted  before  it  ia  withdrawn,  leav- 
ing the  eoal  oveol;  diatribated  on  the  bottom  of  the  retort. 
When  the  diatillation  ia  completed,  the  lid  ia  removed  and 
the  red-hot  coke  ia  drawn  out  into  an  Iron  wheelbarrow, 
apread  out  in  the  7ard,  and  qnenohed  with  water.  About 
one-third  of  the  coke  obtained  ia  required  for  heating  the 
retorta ;  the  real  ii  aold.  The  work  of  obarging  the  red- 
hot  retorta  and  drawing  the  ooke  i*  veiy  laborious  and 
exhausting,  and  an  effective  machine  for  performing  this 
duty  haa  long  been  a  desideratam.  Such  a  machine  has 
been  invented  b;-  Mr,  T.  F.  Rowland  of  Oreenpoint,  N.  Y., 
and  ia  figured  and  described  in  the  Ooal  and  Iron  Record 
of  Sept.  24,  187S.  The  working  model  certainly  accom- 
plishes all  that  can  be  desired.  The  intenaity  and  duration 
of  the  heat  to  which  the  coal  is  exposed  are  matters  of 
great  importance.  For  iron  retorts  a  dull  oherry  (1470° 
F.)  to  a  dear  cherry-red  heat  (1830°  F.)  is  most  suitable. 
For  elay  retorts  a  deep  orange  (2010°  F.)  to  a  clear  orange 
(2190°  F.),  or  even  a  white  heat  (2370°  F.),  is  employed, 
the  ooal  itself  being  exposed  in  either  case  to  a  temperature 
of  li00°  to  1600°  F.  The  effect  of  too  low  a  temperature 
is  to  produce  a  larger  proportion  of  ooodensable  vapors, 
which  are  lost  in  the  form  of  tar,  while  too  high  a  temper- 
ature injures  the  quality  of  the  gas  by  decomposing  it  Into 
non-luminous  marsh-gas  and  hydrogen.  When  the  charge 
of  160  or  200  pounds  of  ooal  is  first  introduced  into  the 
hot  retort,  the  outer  layers  only  of  the  coal  undergo  dis- 
tillation, yielding  oondansable  vapors  very  rich  in  carbon ; 
these,  passing  through  the  red-hot  retort  on  their  way  out, 
are  deoomposed  into  fixed  gases  of  high  illuminating  power. 
As  the  heat  continues  these  outer  layers  of  coal  become  con- 
verted into  coke,  which  is  soon  raised  to  a  red  heat.  In  the 
mean  time  the  beat  reaches  the  interior  of  the  charge,  and 
the  vapors  produced,  passing  through  the  red-hot  layers 
of  coke,  are  in  turn  converted  into  fixed  gas.  Aa  each  suc- 
cesaive  portion  of  vapor  has  to  pass  over  a  larger  surface 
of  red-hot  coke,  it  is  more  and  more  completely  decomposed, 
and  its  percentage  of  carbon,  and  conaeqnently  ita  illumi- 
nating power,  reduced.  For  this  reason  the  quality  of  the 
gas  deteriorates  as  the  prooess  of  distillation  continues,  till 
finally  little  besides  hydrogen  is  evolved.  At  the  last  stages 
of  the  process  the  sulphur  contained  in  the  ooke  is  said  to 
form  bisulphide  of  carbon,  which  ia  a  most  objectionable 
impurity.  It  is  considered  better,  therefore,  to  interrupt 
the  process  at  the  end  of  four  hours  than  by  continuing  it 
to  impair  the  quality  of  the  whole  product  by  the  poor 
gases  of  the  later  stages  of  the  distillation.  To  prevent 
the  reduction  of  tl^s  illuminating  power  of  the  gas  by  too 
high  a  temperature,  it  ia  also  necessary  to  remove  the  gas 
from  the  retort  as  soon  as  possible,  and  not  to  permit  its 
pressure  to  be  increased  by  obstacles  to  its  rraay  escape. 
For  the  accomplishment  of  this  object  an  exhauster,  or 
gas-pump,  is  employed — not  so  much  to  suck  the  gas  out 
of  tne  retort  (the  partial  vaouam  produced  in  the  retort 
rarely  exceeds  one  inch  of  the  water-column  in  the  pres- 
snre-gauge)  aa  to  push  the  gas  ahead  through  the  con- 
denser, washer,  and  purifiers  into  the  holder,  and  thus 
make  room  for  more  gas  to  follow  from  the  retort.  The 
effect  of  too  low  beats  is  shown  to  an  e-'taggerated  degree  in 
the  following  comparison  of  the  results  obtained  from  the 
same  ooal  when  distilled  at  a  bright  red  heat  for  gas,  and 
at  a  heat  hardly  red  (750°  to  800°  K)  for  coal-oil.  One 
ton  of  2240  pounds  of  Newcastle  coal  yielded — 

J.   Wti«a  dliUll«d  for  sa«,  At  a  blsb  llL  WhtDdlcUUed  for  oilffttalowtia- 
teiiiperslure.  pentun. 

Gas 7460  en.  ft.  I  Oas 1400  en.  ft. 

CoaUar „ ~..    18^  gal*,  i  Cmde  oU 68  gals. 

Coke.....».......„ 1200  lbs..  Coke ».,    1280  11m. 


Tht  Standpipt. — From  the  retorta  the  gas  and  vapora 
paaa  up  through  the  asoension  or  tlandpipt,  which  is  at- 
tached to  the  mouthpiece,  to  the  Kydraulie  main. 

The  Hvdraulio  Main  ^Fig.  1,  B).— This  is  a  large  hori- 
sontal  tube  half  filled  with  tar  which  condenses  from  the 

Sas,  the  constant  level  of  which  is  maintained  by  an  over- 
ow  to  the  tar-well.  To  prevent  the  escape  of  gas  from  the 
hydraulic  main  when  the  retorts  are  opened,  the  standnipe 
makes  a  double  turn  and  enters  the  bydranlio  main  from 
above,  its  end  dipping  three  or  four  inches  into  the  tar,  which 
makes  an  effectlveseal.  The  hydraulic  main  is  reaJly  Uie  first 
element  of  the  condensing  apparatus,  for  here  the  oonden- 
sable  vapors  begin  to  separate,  as  tar  and  ammonia-water. 

Tht  Exhmuttr  (not  shown  in  Fig.  1). — From  this  main 
the  gas  passes  to  toe  axhautttr,  or  gas-pump,  which  pushes 
it  forward  to  the  aondennr,  or  refrigerator.  There  is  a  pop- 
ular idea  that  the  exhauster  is  a  convenient  device  to  enaUe 
the  gas  companies  to  draw  in  air  through  the  open  retorts, 
and  thus  dilute  the  gas.  Ko  one  is  more  interested  in  pre- 
senting this  than  the  gas  companies,  for  air  exerts  a  most 
fUal  influence  on  the  quality  of  the  gas.  Two  per  cent,  of 
air  diminishes  the  illuminating  power  of  tho  gas  10  per 
eeut.,  i  of  air,  30  per  cent.,  7  of  air,  48  per  cent.,  10  of  air, 
M  per  oent,  and  20  of  air,  88  per  eent.  The  exhauster  is 
provided  with  a  special  device  to  prevent  the  drawing  in 
of  air. 

The  emulamr  (Fig.  1,  D)  consists  of  a  series  of  iron  tube* 
placed  in  the  open  air,  or  more  commonly  in  cisterns  of  cold 
water.  By  a  simple  contrivance  (Fig.  1,  E)  the  tar  and  am- 
monia-water whioh  aeparato  from  the  gas  as  it  traverses 
the  condenser  readily  flow  off  into  their  respective  wells. 
From  60  to  100  square  feet  of  tube-surface  is  allowed  for 
every  1000  feet  of  gas  to  be  cooled  per  hour.  At  the  works 
of  the  New  York  6as-Light  Co.  a  multitubular  conden- 
ser is  in  use,  consisting  of  two  sets  of  eight  boxes,  each 
containing  100  tubea,  S  inches  in  diameter  and  15  feet  long. 
The  gas  passes  up  in  one  set  of  tubes  and  down  in  the 
next,  through  the  entire  series  of  sixteen  boxes,  thus  trav- 
ersing 240  feet  of  3-inch  pipe,  cooled  by  a  constantly 
changing  water-supply  outside.  The  action  of  this  oon- 
denaer  is  more  than  ita  name  implies.  While  the  warm 
gas  contains  steam  and  various  condensable  vapors,  which 
are  lioucfied  and  separated  here,  it  also  beats  along  a  con- 
sideraole  quantity  of  tar,  in  the  form  of  globules,  spray, 
or  fog,  too  minute  to  be  deposited  by  gravity.  This  tar  is 
already  condensed  to  liquia,  and  it  requires  for  its  separa- 
tion actual  oontaot  with  a  bath  of  tar,  as  in  tho  hydraulic 
main,  or  with  surfaces  wet  with  tar,  aa  in  the  tubes  of  the 
condenser;  the  tortuous  journey  is  also  favorable  for  the 
liekiuff  up  of  the  tar-globules  by  the  tarry  surfaces. 

The  Waiher  (not  shown  in  Fig.  1). — The  gas  next  enters 
the  leather,  and  then  at  many  works  a  scrubber,  both  de- 
signed to  render  more  complete  the  separation  of  the  tar 
and  ammonia,  and  also  to  separate  some  of  the  sulphur 
oompounds.  The  washer  consists  of  a  series  of  compart- 
ments, through  which  the  gas  passes,  and  where  it  is  ex- 
posed to  jets  of  water.  At  the  £ast-side  works  of  the  Han- 
nattan  Co.  the  washer  consists  of  a  series  of  36  cells,  3  feet 
square  and  10  feet  high,  each  supplied  with  two  jets  of 
water,  which  enter  at  the  side  and  are  thrown  into  spray 
by  impinging  against  an  iron  plate.  The  gas  passes 
through  the  entire  series. 

7%<  Krubber  (Fig.  1, 0)  is  a  large  chamber  partially  filled 
with  coke,  fragments  of  fire-brick  or  paving  stones,  which 
are  kept  constantly  wet  by  a  spray  of  water.  It  serves  to 
remove  the  last  portions  of  tar,  etc. 

Apparattu  of  St.  John  and  Rockwell, — The  free  use  of 
water  on  the  gas  is  found  to  be  objectionable,  as  some  of 
the  rich  illuminating  gases  and  vapors  present  are  dis- 
solved out  by  it,  and  the  illuminating  power  is  reduoed 
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tWraby.  For  Uiia  ramion  dry  ferabkiog  )•  loiiMtimM  re- 
torted to,  or  wafhing  and  acnibbing  with  the  ammonia- 
water  derived  from  the  gu  iteelf.  Hewr*.  St.  John  and 
RoeliweU  have  devieed  an  apparatoe  (Bgared  and  deaoribed 
in  the  Am.  Oai-Liglu  Joumal  of  Jan.  18, 1876)  wbieh  takee 
the  place  of  aondenaer,  waaher,  and  aombber,  and  entirely 
avoide  the  an  of  aaj  water  aaTe  that  eoadeated  from  the 
gaa.  It  eonsiati  of  a  leriei  of  ooaepartaente  by  whioh  the 
gaa  from  the  hydraoKo  main  i«  nuMle  to  babble  throagh  the 
tar  and  ammonia- water,  and  to  pau  orer  a  latticework  of 
iron,  whieh  eatebe*  the  tar-giofaaiee.  The  writer  tested  this 
■pparmtoa  (now  used  by  the  Harlem  Oa«-Light  Co.)  for  a 
week,  oiing  161,120  poands  of  PeaneylTaaia  and  470,446 
poonde  of  Huivhy  Ran  eoal.-  The  yield  araraged  10,807  feet 
of  17.06-oaadM  gas,  whieh  eontained,  after  being  pnrified 
with  oxide  of  iron,  only  2.66  grain*  of  ammonia  and  28.68 
grains  of  sulphur  in  100  cabie  feet.  Prof.  Warts  {Am. 
Oat- tight  J.,  Jan.  2,  1875)  reported  the  raealts  of  his  an- 
alysis of  the  gas  before  and  after  it  paised  this  apparatus, 
as  fallows  (the  numbers  in  tlie  first  two  eohiBa*  repreaent 
grains  in  100  eabie  feet): 


CrudagM 
from  hjdrmDlk 

MSlB. 

h.S  Uh>.|>I»- 

fm«h  iiDDaritj 

Water -._ . 

T»r 

1616 
SIS 
268 
123 

12SS 
1688 

1676 
44 
S6 

28 
287 
1106 
U23 

2tM 
01.46 

79.05 

Naphthaline - 

79.77 
80.18 

Sulphuretted  hydrogen.. 
Oarnonlr  arid 

tOJU 
I0JI6 

ProdueU  of  tk*  IHftiHation  of  Coat. — Before  proceeding 
to  deseribe  tha  process  of  pnriflcation,  it  will  be  well  to 
exhibit  the  composition  of  tne  products  prodaoed  from  the 
eoal  in  the  process  of  gaa-making: 

I.   COKX.  FWHM. 

1,  Carbon 90-05 

5,  Sulphide  of  iron  (FerSg) .3-10 

3,  Ash 3-15 

II.  AiiMoaiA-WATaB. 

1,  Aeid  carbonate  of  ammonia. NHiHCOs. 

2,  Hydrosnlphate  of  ammonia NU4H8. 

3,  Sulphoeyanide  of  ammonium MU«CN8. 

4,  Cyanide  of  ammonium NU4CN. 

6,  Chloride  of  ammonium. MUtCI. 

III.  Tab. 
1.  Hydrocarbon*, 

Fonnul*.     Sp- s^*        ' — BoUlnr  polnu. » 

1,  Beniol CeH,      .850      82"  C.  =- 1 79.6°  F. 

2,  Toluol,  methyl-bcn- 

lol C7H,      .870     111"      -231.8° 

8,  Kthyl-bentol C»Hio    132"      -269.6° 

4,  Xylol,       dimethyl- 

•  benzol CsHw    .887    140°     =284." 

6,  Cnmol,  propyl-ben- 

sol CHi,     .870     153°      =307.4° 

«,  Methyl -efbyl- ben- 
iol   C,H|,    160°      =320° 

T,  Tri  -  methyl  -  bencol 
(pseadocumol,  me- 
dtylene) ■  CtBn    1««°      =330.8° 


,       iioniiis-p*ipt»  — ^— < 
159"  C.=- 818.2°  F. 

178°   =  352.4° 
178°   =  352.4° 


Fomole.   Sp.gr. 

8,  Isobntyl-beotol CisHit  

9,  Cymol,  methyl-pro- 

pyl-beniol CioHu   .861 

10,  Di-ethyl-bensol CieHu  

11,  Di  -  methyl  -  etbyl- 

bensol  (ethyl-xy- 

lol) C,«Hm  

12,  Amyl-beniol ChHm   •859 

13,  Hethyl-amyl-bensol   CiiHu  ...... 

14,  Si  -  methyl  -  amyl- 

bensol  (amyl-xy- 

lol) CisH»  

15,  Phenylene CaH«     

16,  Cinnamene,     styro- 

lene C»He      .924 

17,  Naphthalene CieHs  1.153 

18,  Di-phenyl OiiUie  

19,  Aothraoene CuUio  1.147 

20,  Pvrene CuUig 

21,  Cnrysene CisUu 

22,  Benserythrene 

(and  probablg) 

2t,  QuinUne _  CsHh      0.60 

24,  Sextane C(Hi<      .669 

26,  Other  parafflnes CaUn  + 1 

26,  Qnintene,  amylene..  CiHio    

27,  Sextene C«Hii    

28,  Other  oUflnee.. CbHb 

20,  Quintine,TaleryleneCiUs     

30,  Bextine,diallyl CsHis   

31,  Other  aeety leoes. CdHm  -  s 

32,  Dipropyl (C,H»)i  .678 

38,  Dibutyl (CtH,),  .706 

34,  Diamyl (CtUit)i.741 

36,  DioaproyI -..  (CsUu)i  .757 

36,  Other  aloohol  radi- 
cal*.  (CaHs>  +  l)l 

2.  AUokoU. 

1,  Phenol,  carbolic  acid...  CsHjOH  1.065  180°  C.  =  358°  F. 

2,  Cresol,  creiyllc  acid C7H7OH      ...    200°  

3,  Phlorol,  phlotylic  acid.  CeH.OH  1.037  195° 

4,  Xylenol dHaOTl      ...    213.5° 

5,  Thymol CioIIisOH    ...    220° 

6,  Methyl-thymol CiiHisOH 

7,  Ethyl-thymol CuHnOH 

8,  Amyl-thymol CisHaOH 

3.  Aeidt. 

1,  Aaatie H.CtHsOt  1.062 

2,  Butyric H.C«HtOi 

8,  Rosolie CseHisOs 

4,  BronoUo T 

4.  Bate: 

1,  Ammonia. HsK  Oaa. 

2,  Metbylamino CHs(T  Oas. 

3,  Bthyfamino CjIIjN  .696      19°  C.  -    ««.2°  F. 

4,  Diethylamine C«HiiN  ...       57.5°   =  135.5° 

5,  Aniline,   pheuyla- 

mine CsHtN      1.028      182° 

6,  Toluidino CbH.N  ...      205° 

7,  Xylidine C,HhN         ...      215° 


184°  =  363.2° 
193°  -  379.4° 
213°      =  415.4° 


332°  -  449.6° 

91°  =  195.8° 

145°  =  293° 

320°  =  428° 

240°  =  464° 

300°  -  472° 


80<>  -80° 

•8°  - 154.4° 

36°  -  95° 

68°  - 164.4° 

46°  - 114.8° 

68°  - 138.4° 

68°  - 164.4° 

10«°  -  222.8° 

158°  -  316.4° 

202°  -  396.6° 


=  392° 
383° 
416° 
428° 


117.2«C.  -  243°  F. 
9817  164°        -327.2° 


=  359.6° 
=  401° 
=  419° 


DiyilLLU  i 
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OAS-LIOHTINO. 


8,  Cumidine 

9,  Cymldine 

10,  Pyridine 

11,  Pioolin* 

12,  Lutidine 

13,  CoUidine 

14,  PuTOlinc.  ,.„_... 

15,  Coridine 

18,  RubidiDS. 

17,  Viridine 

18,  Pyrrol 

19,  Leaooliira,  ehino- 

line 

20,  Iridolins,      Upi- 

dine 

21,  Cryptidine,    dis- 

poline 


romal». 

C,oHi,N 

CuH,&N 

CsHsN 

CHiN 

C,n,N 

C,HuN 

C,H,,N 

Ci»Hi»N 

CnHi,K 

Ci.H»N 


.952 


.985 
.961 
.940 
.921 


I.OIT 
1.017 
1.077 


,— IMllai 
22500.= 
250°  = 
117°  - 
133°  - 
154°  m 
179°  - 
188°  = 
211°  - 
230°  =. 
261°  - 
133°    - 


■polnu. — s  , 
. 437°  P. 
.482° 
.  242.6° 
.  271.4° 
.  309.2° 
,  354.2° 
.  370.4° 
.  411.8* 
i446° 
■  483.8° 
.871.4° 


CHtN      1.081     238°    -4«0.4» 


CuH^ 

CuHuN 
6.  Pitch. 


273.9°  -  525° 
■•tore  ha*  not  baen 


Oxidind  bitamiDoni  bodies,  whose 
•oenrfttely  determined. 

IV.  Gas. 
1.  XumiMante. 

Fonnola. 

1,  Vapors  of  parafflnes. CdHm  +  i 

2,  Propyl fC,H7). 

3,  Other aloobol  radicals (CnHia^ii) 

4,  Olefiantgas,  ethene C1H4 

t,  Propene CiH« 

t,  Butene C<He 

7,  Vapors  of  other  olifinea CbHk 

8,  Aoetylene CiHj 

9,  Vapors  of  other  acetylenes  ? CnHta-j 

10,  Valelene? C.Hj,_4 

11,  Benzole. C«H* 

12,  Vapors  of  tolool,  xylol,  etc CnHin-* 

13,  Fhenylene,  etc.  ? CdHi>.s 

14,  CinoameDe,  eto.  ? CaHk-M 

15,  Naphthalene CioHs 

16,  Diphenyl,  etc.? CitHw 

17,  Anthracene? CuHu 

18,  Pyrene? CuHi» 

19,  Chrysene? CigHu 

20,  Phenol,  etc.  (alcohols) CMu-xOK 

21,  Bases  above  mentioned 

2.  OiUenlt. 

1,  Hydrogen H 

2,  Marsh-gas,  methane OHt 

3,  Carbonic  oxide CO 


DouUr. 


.976 
1.490 
1.940 

.920 


2.71 


.0691 
.5594 
.9727 


3.  Impuritiet. 

1,  Salphorettedhydfoinn „..  H|8  1.1747 

2,  Ammoniam  snlphydrate NH4HS 

3,  Bisulphide  of  carbon C8t 

4,  Oxysulphide  of  carbon? CSO 

6,  Snlphoroaa  acid  (anhydride)?....  SOi 

6,  Heroaptan,  etc CiH(HS 

7,  Sulphar  bases,  eta 

8,  Ammonium  salphooyanida NH4CNS 

9,  Ammoniam  cyanide NH4CN' 

10,  Ammoniam  mono-oarbonate NUtUCOi 

11,  Carbonic  acid  (anhydride) ^^  CDs  1.5240 

12,  Nitrogen N  .9780 

13,  Oxygen 0  1.1028 

14,  Aqueous  vapor  (water) _  H^  .6201 

Purification. — The  above-mentioned  impurities,   which 

are  not  separated  from  the  crude  gas  either  in  the  con- 
denser,  washer,  or  sombber,  are  all  more  or  less  objection- 
able. All  the  sulphur  compounds  produce  sulphurous  aoid, 
and  probably  some  sutphurio  aoid,  when  the  gas  is  burned, 
which  vitiate  the  atmosphere,  and  may  even  cause  serious 
damage  to  books,  and  silks  and  other  textile  fabrics.  Am- 
monia is  objeotionable,  because  it  attacks  the  fittings,  cor- 
rodes the  metres,  and  fixes  the  stopcocks.  It  also  has  the 
property  of  holding  tar  in  suspension.  When  bnmed  it  is 
partially  converted  into  nitrous  acid.  Ammonia  is  in  some 
respects  advantageous ;  it  unites  with  the  snlphsric  acid 
produced  during  oomhnstion,  and  forms  harmless  sulphate 
of  ammonia;  and  it  is  also  said  to  prevent  the  deposition 
of  naphthalene  in  the  mains.  The  nitrogen  and  oxygen 
which  are  generally  present  in  gas  an  supposed  to  be  en- 
tirely due  to  atmospheric  air,  which  unavoidably  gains  ad- 
mission when  retorts  are  charged,  pnriflers  changed,  etc. 
Nitrogen  diminishes  slightly  the  illuminating  power  of  the 
gas,  as  it  absorbs  a  portion  of  the  heat  of  oombnstion,  with- 
out oontrlbuting  either  heat  or  light.  It  may  also  form 
nitrous  or  nitric  acid,  and  thus  vitiate  the  atmosphere. 
Oxygen  is  more  objectionable  than  nitrogen ;  it  diminishes 
the  illuminating  power  of  the  gas  very  materially,  as 
already  stated  in  connection  with  the  txkautter.    Carbonio 


■eid  also  occasions  a  oonsidorable  loss  of  light ;  1  per  cent. 
of  this  gas  is  said  to  diminish  the  Ulominating  power  of 
eoal-gas  S  per  cent. 

The  following  table,  prepared  by  Firle  {Polyt.  Ccniral- 
blatt,  1861,  811),  indicates  Che  percentages  of  the  impuri- 
ties at  different  stages  of  the  manufacture  at  Breslau: 

Y.  *i»».  r»-.  CMftonla    BalphBKtad    .__„,- 

I«lk«fuCnm—  ^,1^  »;dn»<«.      AmmooU. 

1,  The  oondanser. _.  3.7S  1.06  0.96 

2,  The  sorttbber 3.87  1.47  0.54 

S,  The  washer 3.39  0.56  0.00 

4,  The  Laming  pnrifier 3^  0.36  4.00 

5,  The  lime  purifier O.A  0.00  0,00 

A.  Btthe  (J.  f.  Gtubelmelthing,  1869,  420)  has  given  mora 
elaborate  statements,  among  whieh  are  the  following : 

6aM  firo»  Zuickau  Coal. 

I.  Ik.  t»  »«>-  CTUjl.  8«|PJJJ^  CT-UW-.  A>»«HiU 

1,  The  hydrauHo  main.  2.91  .23  .07  1.10 

2,  The  condenser^ 3.88  .40  .07  .24 

3,  The  aorubber 3.86  .44  .06  .15 

4,  The  washer 3.64  .34  .09  .04 

5,  The  jiurifiers 4J1  .00  .00  .00 

0«  /rest  IfiUUnmrtk  (B»ghmd)  GoaL 

1,  The  hydraulie  main 1.10  0.19  0.70 

2,  The  condenser 1.04  0.09  0.88 

3,  The  scrubber 1.00  0.10  0.86 

4,  The  washer 0.98  0.01  0.39 

5,  The  purifiers. 1.13  0.00  0.00 

There  are  four  methods  of  purifying  gas  now  in  oae : 

1.  The  Wet-Lime  Proem, — This  process  involves  pass- 
ing the  gas  through  milk  of  lime.  It  is  the  oldest  process 
in  nse,  and  is  very  effeotive  in  removing  both  the  sulphur 
oomponnds  and  the  earbonio  acid.  It  has  been  generally 
abandoned,  however,  on  account  of  the  difficulty  of  dis- 
posing of  the  foul  milk  of  lime,  called  "  blue  billy."  Oo- 
earring  as  a  liquid,  the  "  blue  billy "  is  not  easily  trans- 
ported ;  and  as  it  does  not  rapidly  nndergo  oxidation,  it  ia 
not  well  adapted  for  nse  as  a  fertiliier.  Running  it  into 
rivers  and  streams  has  bean  forbidden  by  law,  as  the  pollu- 
tion of  the  waters  by  it  was  intolerable,  while  the  extremely 
offensive  smell  which  it  emits  makes  it  impossible  to  store 
it  nntil  it  becomes  dry  enough  for  transportation. 

2.  The  Dry-Lime  Proeeu. — In  this  process  dry  or  slightly 
moist  hydrate  of  lime  is  placed  on  trays  in  iron  boxes, 
throngh  which  the  gas  is  made  to  pass.  This  process  is 
very  effective,  and  has  very  generally  supersedea  the  wet- 
lime  process.  It  removes  this  sulphur  compounds  and  the 
earbonio  acid  equally  well.  When  the  foul  lime  is  re- 
moved, however,  it  evolves  the  same  odor  which  caused 
the  wet-lime  process  to  be  abandoned.  When  exposed  to 
the  air  it  rapidly  undergoes  oxidation,  becoming  heated  in 
consequence.  During  this  process  it  evolves  sulphide  of 
ammonium,  and  some  other  oomponnds  whose  exact  nature 
is  not  known,  but  whose  odor  is  extremely  offensive.  This 
is  the  cause  of  the  "  gas  nuisance "  so  loudly  complained 
of  a  few  years  ago,  when  an  the  New  York  companie*  em- 
ployed this  process  of  purification.  After  the  oxidation 
of  the  foul  lime  ia  completed,  it  oeases  to  be  specially  offen- 
sive, the  peculiar  stenon  being  evolved  daring  the  first  hoar 
or  two  of  exposure.  The  offensirenass  of  this  fool  lima 
became  such  a  constant  cause  of  complaint  in  the  large 
cities  of  Enrope  that  the  gas  oompanies  were  compelled  to 
abandon  the  process,  as  they  had  prarioosly  abandoned  the 
wet-lime.  A  system  of  ventilating  the  foul  lime  has  been 
invented,  and  is  now  in  nse  at  both  the  stations  of  the  Man- 
hattan Co.  in  New  York,  whieh  effeets  its  oxidation  in  snch 
a  manner  that  the  offensive  gases  evolved  are  not  permitted 
to  escape  into  the  atmosphere,  but  are  passed  tnrongh  a 
washing  apparatus,  and  finally  through  a  special  pnrifier, 
by  which  they  are  rendered  ooraparatively  inoffensive. 
This  invention  seems  to  obviato  the  nnisanee  of  dry-lime 
purification. 

3.  The  Laming  Proceee. — In  1849,  Mr.  Laming  intro- 
dueed  the  hydrated  sesquioxide  of  iron  as  a  substitute  for 
lime  for  purifying  gas,  preparing  it  of  a  suitable  quality 
by  mixing  copperas  (sulphate  of  iron)  with  slaked  lime 
and  sawd[nst,  and  exposing  the  mixture  to  the  air  to  oxi- 
dise the  protoxide  of  iron  to  the  sesquioxide.  The  result- 
ing mixture  contains  hydratcd  sesquioxide  of  iron,  sulphate 
of  lime,  and  sawdust.  When  an  excess  of  hydrate  of  lime 
is  employed,  the  resulting  mixture  contains  this  substanoe 
also.  This  material  is  very  effeotive  in  removing  the  sul- 
phur compounds  from  the  gas.  There  is,  however,  some 
difference  of  opinion  as  to  the  oompleteness  with  which  the 
carbonic  acid  is  removed,  due  perhaps  to  variations  in  the 
proportions  of  the  ingredients.  Two  important  advan- 
tagis  attend  the  as*  of  this  mixtore :  first,  whan  foaled  it 
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ioef  not  erolT*  offairiTa  odors  on  czpomre  to  the  air; 
neond,  b;  expoinra  to  ahr  the  uaqniozlde  of  iron,  which 
hu  been  ehanged  to  lulphlde  of  iron  in  the  porifler,  ia  r»- 
gcnented,  the  aDlphar  being  liberated  and  seiqiiiozUie  of 
iien  again  formed.  The  mixtoie  aaj  therefore  be  ued 
again  and  again,  till  it  beeomea  go  elogged  with  the  ralphu' 
liberated  that  it  doei  not  aet  promBtl;  on  the  gaa.  It  If 
then  found  to  gontaiii  from  40  to  SO  per  eent.  of  inlphar, 
and  may  be  need  for  the  manufaotore  of  lolphnrle  and.  I 
have  leeD  mixtures  which  had  been  in  aie  tweWe  months. 
4.  TIkx  frtM-On  Proctn. — ^A  few  montha  after  Laming 
introdnoed  the  artifloial  bydrated  aesqaiozida  of  iron  in 
France,  Mr.  J.  M.  Hills  applied  the  natural  hydratad  aea- 
qaioxide  of  iron,  or  "b<^  iron  ore,"  in  Bngland.  Thia 
material,  like  the  Laming  mixture,  may  be  aaed  again  and 
again,  and  does  not  evolre  olTensiTe  odors  when  expoaed  to 
tM  air.  A  modifleation  of  thia  proeeea  is  now  used  by  the 
New  York  Oaa-Light  Co.  It  was  invented  by  Heasrs.  8t 
/ohn  and  Cartwright,  and  has  been  in  uae  nearly  aeren 
yeara,  giring  entire  satlsfaotion.  As  the  bog  iron  ores  of 
thia  neighborhood  an  not  snlBoiently  pnlvemlent  to  aet 
promptly  on  the  gas,  Messrs.  St.  John  and  Cartwright  add 
to  the  ore  a  quantity  of  iron  borings  or  turnings,  whioh 
they  then  oonvert  into  an  artlfieial  hydrated  sesqniezide 
«f  iron  by  moistening  the  whole  with  ammeniaeai  liquor 
and  exposing  it  to  the  air.  The  resulting  mixture  of  nat- 
ural and  artifloial  oxide  reeeirea  an  addition  of  eoaraely 
pulTariaed  ehareoal.  This  mixtnn  if  always  sprinkled 
with  amraoniaeal  water  before  it  is  plaeed  in  the  porifler. 
In  Qermany  several  varieties  of  sesqaioxide  of  iron  are 
now  in  use,  prominent  among  whieh  are  "the  Ol>omaeler 
mixture,"  an  inn  ore  oontalnlng  aome  oxide  of  maaganeae ; 
the  "  Hannhehn  oxide,"  and  "  Deieke'fozide,"  very  paia 
artificial  oxides  of  inn. 

£r<ni(  Ut  v)\it\  (t«  Diferent  Mtlhodt  »/  Pttrifiaatitm  or* 
Smplof€d.—Th»  wet-lime  method  has  been  afanoat  entirely 
abandoned.  The  only  works  at  whiah  I  know  it  to  be  aaad 
at  preaent  an  at  Cork,  in  Ireland.  Theae  worka  an  of  mod- 
erate aiie,  and  are  situated  out  of  the  eity.  Moreover,  the 
gas  ia  flreed  from  ammonia  by  means  of  anlphurle  acid  b». 
fon  it  eomes  in  aontaet  with  the  lime.  The  foul  lime  doea 
not,  therefore,  evolve  aalphide  of  ammonium  when  expoaed 
to  the  ahr.  The  dry-liuie  prooaaa,  though  atill  In  general 
use  in  thia  eonntry,  has  been  almost  universally  ai>andoned 
is  Burope — abandoned,  flntly,  beoanae  the  foal  lime  was 
aa  intolerable  nuisance;  saoondly,  beeanse  the  prooess  ia 
too  szpenaire,  aa  the  time  can  be  uaed  but  onee,  and  whan 
axhaaatad  haa  but  a  trifling  value  aa  a  fertiliaer.  The 
Iiamiac  miztnre  ta  now  nf^  in  many  of  the  Baropcan 
gaawonu.  All  the  gas  aapplied  to  Paris  is  purified  by  thia 
aatarial.  The  Oarman  gaf  engineers  have  found  that  tkis 
mixtnn  »we<  its  ellloaay  entindy  to  the  oxide  of  iron  wUah 
it  eontaina,  and  that  the  sulphate  and  hydrata  of  lime  pnt- 
ant  do  not  take  any  appraoiable  part  in  the  pnrifioatUon. 
Henae  thay  are  abandoning  this  mixture  for  the  nataral  or 
artificial  ozidea  of  Iran,  whieh  an  cheaper  and  more  efil- 
aieat  The  ir»a-on  method  ia  now  moat  generally  uaed  in 
Burope^  ud  has  obtained  a  foothold  in  this  eonntry,  being 
atad  by  the  Hew  York  Oaa-Light  Co.,  the  Hariam  Co.,  and 
teveral  aompaaiet  in  Massaenafatta  and  alaewheie.  All 
the  Idverpool  gaa^  maeh  if  not  all  of  the  London  gaa,  and 
that  of  meat  of  the  a«nnaa  eitiof,  ia  now  purified  either  by 
inn  ore  or  one  of  the  artlfieial  ozidea  of  iron. 

OomitmrtMtim  Adtmntofm  e/  tk*  OifftmU  Mttkodt, — The 
Uae  methods  elCsatualiy  remove  the  earlionio  aoid,  and  re- 
doee  the  sniphur  eompotiads  to  a  miaimnm.  Wen  then 
■e  ol^eotivns  to  the  nse  of  dry  Hma  oa  the  aeore  of  aoat  or 
aSMSiTonaas,  I  tbink  this  agent  would  be  generally  pr»- 
fcrred.  Lime  waa  flnt  abandoned  on  aeoount  of  the  nai- 
saace  whioh  it  occasioned,  but  the  iron  ozidea  are  now  ae- 
tnally  prelbrred  by  the  Buropean  gas  engineers  on  aeeoant 
of  their  greater  eeohomy.  Mr.  King,  the  eaginear  of  the 
Liverpool  works,  aasnrad  me  that  the  oxide-of-irea  pari- 
fieation,  whiah  h*  bad  aaad  eselnaivaly  for  the  past  seven 
m  eight  years,  eoats  leaa  than  half  aa  aaaoh  aa  the  dry-lime 
praoeaa  need  previoaaly.  Two  objestions  are  urged  against 
the  iron  metnods  by  those  who  are  pnjndlaed  in  favor  of 
lime.  Firat,  they  do  not  remove  carbonie  aoid;  aeoond,  it 
ia  cWased  that  they  do  not  remove  the  sulphur  oompoanda 
•f  eoaplataly  aa  lime.  The  fint  ia  geneiBlly  conceded  to 
be  trae.  Bat  the  only  ob>eetion  to  aarlranic  acid  is  that  it 
nduacB'the  illaminating  power  of  the  gas :  1  per  oent.  of 
cariwnie  acid  diminishes  toe  illuminating  power  i  per  cent. 
The  average  qaaatity  of  earbouie  acid  is,  aay  2^  per  cant. ; 
'thaa  the  ilhiminaUng  power  of  the  gaa  will  suffer  to  the 
extant  of  12)  per  een£,  or  one-eighth.  Then  an  two  ways 
ia  wUeh  this  diflkaalty  aan  be  efieetually  met :  First,  by 
using  better  ooala  for  leaking  the  gaa,  or  adding  a  few 
pounds  of  rioh  oannel  or  aome  other  enriehing  material  to 
the  ordinary  gaa-ooah;  or  aeeondly,  by  taking  leaa  gaa 
tarn  the  eoaL    The  laat  gaa  drawn  from  the  aoat  if  alwaya 


inlbriortothatwhiaheomef  off  firat.  Mr.  A.  finhe,  already 
lefbmd  to,  aaya :  "It  has  become  more  and  more  the  ons- 
tom  to  leave  the  earbonia  acid  in  the  gas,  and  to  neutralite 
its  bad  infiuenoe  on  the  illuminating  power  by  taking  leaa 
gas  ftom  the  ooal,  thus  getting  a  better  gas."  Dr.  Bohilling 
says:  "Carbonie  aaid  Is  of  no  eonsaqneaoe  to  the  eonsumer; 
oannel  ooal  is  the  remedy."  The  aeaond  objection  to  the  iron 
prooessea  ia  the  alleged  imperfect  removal  of  the  salphnr 
oonroonnda.  None  of  the  methoda  in  use  entirely  remove  the 
sulphur  from  the  gas.  The  question  ariaas,  therefore,  How 
much  aulphnr  can  be  aafely  left  in  the  gaa  t  The  Engliah 
Parliament  has  anawend  thia  qneatlon  by  flzing  the  limit 
at  20  grainf  of  sniphur  to  100  onbie  feet  of  gas ;  and  to  see 
that  the  companies  oome  within  this  limit,  ohemiata  are  ap- 
pointed whose  duty  it  if  to  analyse  the  gas  and  report  ita 
anality.  I  have  before  me  tiM  report  of  Dr.  Letheby  for 
le  montha  of  Jan.,  Feb.,  and  Mar.,  1868.  He  atatea  the 
graina  of  aulphur  found  in  100  cubic  feet  of  gas  to  be  aa 
followa : 


City  of  London  Gss-Llght  and  Coke  Co_18.92        11.79       15.00 

The  Ou-Ught  and  Coke  Co 24.1S         15.75       19.49 

Great  Central  Gas  Consumerf  Co. 24.00  7.08       12.28 

From  this  it  will  be  aeen  that  the  gas  of  Lonilon,  although 

?arified  by  iron,  does  not  average  20  graina  of  aulphur  ia 
00  cnbis  feet.  .'With  regard  to  the  Paria  na,  which  is 
purified  by  Laming'f  ozide-of-iron  mixture.  Prof.  J.  Law- 
rence Smith,  one  of  the  U.  8.  commisaionera  to  the  French 
Bxposition  of  1867,  who  is  the  president  of  the  Lonisvillo 
Qas  Co.,  has  given  ns  a  very  decided  opinion.  On  page  88 
of  his  report,  which  waa  published  by  the  U.  8.  govern- 
ment, be  says :  "  The  gas  of  theae  worka  ia  moat  thoroughly 
purified,  and  the  dealera  in  ailka  and  other  delicate  fabrics, 
who,  a  few  yeara  ago,  always  suffered  more  or  less  loss 
from  the  results  of  the  combustion  of  impure  gas  acting  on 
their  fabrics,  now  no  longer  suffer  from  this  cause."  Dr. 
Letheby  (Jountal  of  Oas-Ingkling,  1861),  p.  83)  has  argued 
that  20  grains  of  sniphur  should  not  be  IcTt  in  the  gas,  and 
proposes,  therefore,  as  the  most  effective  method  of  purify- 
ing gas,  this  treatment:  first  with  ammoniacal  uquor; 
seoend,  with  hydrated  oxide  of  iron ;  third,  with  d^  lime. 
Aa  the  iron  will  have  removed  the  aulphuretted  hydrogen, 
the  refuse  lime  will  not  be  offensive,  while  it  will  effectually 
remove  the  carbonic  acid.  This  system  of  purificatioD  will, 
he  thinks,  reduce  the  quantity  of  aulphur  to  10  or  12  grainf 
per  100  onbio  feat.  Moat  gas  engineers  and  chemists  differ 
from  Dr.  Letheby  on  this  point,  however.  Dr.  Scbiiling 
says  (in  his  Journal  /Ur  Oatbeltvcktuug  for  1860,  p.  484) : 
"20  grains  of  sulphur  in  100  onbie  feel  of  gas  are  entirely 
aaolgisetionable.  Uuder  the  most  favorable  ciroumstanoes, 
with  no  ventilation  whatever,  it  would  give  the  atmosphere 
of  a  room  only  1  part  of  sulphurous  aoid  in  500,000  parts 
of  air."  Prof.  William  Odling,  secretary  of  the  London 
Chemical  Booiety,  hag  spoken  very  clearly  on  this  subject 
in  his  leetare  to  the  British  Association  of  Oas  Managers, 
June  2,  1868,  whieh  appears  in  the  Journal  of  Oat-Ligkling 
for  1869,  p.  81,  and  I  have  found  that  hia  views  are  those 
generally  entartained  by  chemiBta  and  gas  engineers.  He 
said :  "  I  am  altogether  at  issue  with  the  public  when  they 
maintain  that  the  sulphar  of  gas  produces,  by  its  combus- 
tion, oil  of  vitriol,  or  that  the  amount  of  sulphur  ordinarily 
•oatained  in  gas  is  of  any  oonsequonce  whatever;  and  a 
Utti*  eoDsiderotion  will,  I  think,  satiify  you  of  the  sound- 
Bess  of  this  position.  We  will  asaume  that  coal-goa  con- 
tains not  20,  out  40  groins  of  sulphur  in  100  feet— Hk  quan- 
tity, at  any  rate,  greatly  exceeding  the  reality.  Now, 
making  another  extravagant  aasumption,  that  the  whole  of 
these  40  grains  of  sulphur  would  be  completely  burned — 
and  in  reality  they  would  be  burned  very  incompletely — 
they  would  furnish,  by  their  combustion,  80  grains  of  sul- 
phurous aoid  gaa.  Thia  quantity  of  the  produced  sulphurous 
acid  would  occupy  at  ordinary  temperatures  about  ^th 
part  of  a  cubic  foot,  and  ainoe  100  cubic  feet  of  our  ooal- 
gaa  gives  ^'yth  of  a  cubic  foot  of  sulphurous  aoid,  1600 
oubis  feet  of  coal-gas  would  be  required  to  furnish  one 
cubic  foot  of  the  acid,  even  upon  the  extravagant  assump- 
tions we  have  purpoaely  made.  But  the  oombuation  of 
1600  feet  of  coal-gas  would  produce  something  besides  sul- 
phurous aoid.  It  would  produce  at  least  1000  cubic  feet 
of  oarbonio  aoid,  and,  in  addition  to  its  dilution  by  other 
gases  and  vapors,  we  should  have  our  sulphurous  aoid 
diluted  by  1000  timea  its  volume  of  carbonic  aoid.  Now, 
if  we  oan  get  at  the  proportion  of  oarbonic  aoid  in  the  at- 
mosphere of  a  room  highly  illuminated  with  gas,  and  take 
the  tiAni''^  P*''^  "^  *-^^  proportion,  we  shall  bo  able  to  form 
some  notion  of  the  amount  of  sulphurous  aoid  present. 
You  will  remember  that  the  amount  of  oarbonio  aoid  fur- 
nished by  the  breath  of  one  individual  is  equal  to  that 
Airnlshed  by  two  3-feet  gas-bumera,  and  that  the  maxi- 
mum amount  of  oarbonic  aoid  found  in  the  atmosphere  of  a 
crowded  theatre  was  0.32  per  oent.    Now,  if,  in  addition 
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to  oor  prerloiu  BnTCMonablo  lappocitioiu,  wa  farther  tap- 
poM  that  an  atmoiphen  gontaiu  0.2  per  cent,  of  oarbonie 
a«ld  ftimiahed  by  gae  oombostioD,  yon  will  see  that  the 
whole  matter  beeomefl  a  redmctio  ad  abntrdum — that  we 
might  aatoally  hare  one-half  millionth  part  of  anlpharoiu 
aold  preaent  in  the  air  of  a  gae-lighted  toob."  Toe  faoti 
and  oplniona  hen  quoted  effectually  dispoie  of  the  leoond 
objection  to  ozid«-of-iron  parifieation. 

Oompo»Hi)m  of  tlu  Pwri/ttd  Oat. — The  following  table 
■how*  the  pereeatage  competition  of  the  poriSed  ooal-gaa 
aa  it  ia  delmtred  to  oonanman ; 


Iwt- 

Bou. 

Chnmlu. 

Loq4ob   j   London 
oommoD.      eanocl. 

44.00 

39.80 
43.12 
4.00 

^75 
4.6* 

notdet 

8.02 
notdet 

81.29 

38.4R 

t.4S 

4.91 
1.41 

0.4! 

1.08 
notdet. 

4«.00 
MM 
1M 

3.80 
0..W 
notdet 
0.70 
100 

27.70 

Mir«h-m» 

Carbonic  oxide 

Olefiant  gta  and 
other  hydrocar- 
bona ......... 

Nitrogen 

Oxygon _ 

Carbonic  add 

Aqueous  vapor.... 

38.40 
S.7* 

7.27 
4.23 

notdet 

0.37 
notdeL 

S0.00 
6.80 

1.1.00 
0.40 
notdet 
0.10 
100 

The  difference  In  the  percentages  of  earbonio  a«id  it 
largely  due  to  the  method  of  purifloation,  Vhen  lime  ia 
naed,  nearly  all  of  thia  gas  ia  remored,  otherwise  not  Aa 
the  specific  gravity  or  toiaity  of  the  hydrogen  and  marah- 
gas  is  mnoh  less  than  that  of  olefiant  gas  and  the  rioh 
hydrocarbon  vapors,  the  specific  gravity  of  the  gas  made 
fl^m  the  same  coal  is  a  tolerably  accurate  measure  of  its 
richness  in  illuminating  constituents.  The  specific  gravity 
of  air  is  taken  at  unity  (1000),  hydrogen  Is  O.OStl ;  marsh- 
gas,  0.5SM ;  carbonic  oxide,  0.0727 ;  olefiant  gas,  8.978 ; 
propene,  1.490  ;  and  bntene,  1.940  ;  beniol  and  ether  rich 
vapors,  much  higher.  Hughes  in  his  treatise  on  gasworks 
givea  the  following  eatimate  of  the  specific  gravitiaa  of 
gasea  of  different  illuminating  powers :  12-aandle  gaa,  .400; 
14-eandle,.425;  Ifi-oandle,  .450;  I8-oandle,  .17S;  20-candle, 
.500,  etc.  This  would  not  be  even  approximate  for  gaa 
containing  mnoh  carbonic  oxide,  aa  that  prepared  by  tha 
aid  of  ateam.  (Bee  Watsk-GA8.) 

As  it  is  sometimes  desirable  to  estimate  the  yield  of  gaa 
IVom  coals  in  percentagea  by  weight,  the  following  data 
will  be  useful :  (1 )  the  apecific  gravity  ia  the  ratio  of  weight 
compared  to  that  of  air  as  a  unit;  (2)  1000  cubic  feet  of 
air  weigh  78.708  pounds  avoir. ;  (S)  multiply  76.708  by 
the  apcoifle  gravity,  and  the  product  ia  the  weight  of  1000 
cubic  feet  of  the  gas.  Hydrogen  has  a  specific  gravity  of 
.0691;  76.70SX  .0891  =-  5.30 pounds;  marah-gaa « apeciflo 
gravity  .5594 ;  1004  cubic  feet  weigh  42.91  ponnda  ;  1000 
cable  feet  oarbontc  oxide,  specific  gravity,  .9727  »  74.81 
pounds ;  1000  cubic  feet  olefiant  gaa,  apecifio  gravity,  ,976 
—  74.86  pounds. 

Tkt  ttatiou-mtter  Is  tha  apparatus  through  which  tha 
purified  gaa  next  passes  on  its  way  to  the  holder.  Thia  is 
constructed  on  the  same  principle  aa  the  wet  meter,  de- 
scribed ftirtber  on ;  it  meaanrea  the  gas  produced  and  regis- 
ters the  quantity  in  cubic  feat. 

7%e  holdtr  or  gatometer  Is  tha  vessel  in  which  the  gaa  ia 
stored.  It  consists  of  an  enormous  bell,  or  a  cylinder  with 
a  conical  top,  constructed  of  iron  plates,  and  floating  in  a 
cistern  of  water.  The  bell  is  supported  by  chains  led  over 
pulloya  faatened  to  iron  columns,  and  provided  with  weighta 
to  counterbalance  the  greater  part  of  the  weight  of  the 
holder,  which  is  not  allowed  to  exert  a  preasare  on  the  gaa 
more  than  equivalent  to  a  column  of  water  aix  Inehaa  high, 
thia  pressure  being  sufficient  to  force  the  gaa  through  the 
mains  to  the  consumers.  In  order  to  eeonomtze  depth  In 
the  cisterns,  the  holders  are  often  telescopic.  The  largest 
bolder  in  the  world  is  in  London ;  it  is  230  feet  In  diameter, 
and  holds  3,000,000  cubic  feet  of  gas.  The  largest  holder 
in  the  U.  S.  is  that  of  the  Now  York  Oaa- Light  Co.  on  21st 
street  It  is  168  feet  diameter,  is  supported  by  18  columns 
72  feet  high,  and  stands  70  feet  high  when  full.  Its  capa- 
city ia  1,500,000  cubic  feet 

The  yovemor  or  preuure-re.gulalor  is  an  automatic  valve 
through  which  the  gas  passes  from  the  bolder  to  the  oon- 
sumors.  It  serves  to  regulate  the  pressure  of  the  gaa  in  tha 
mains. 

The  mains  distribute  the  gaa  throughout  the  city,  being 
laid  about  three  feet  under  ground.  They  are  generally 
made  of  cast  iron,  and  are  from  24  inches  down  to  3  inchea 
in  diamotcr.  They  are  cast  in  convenient  longtha,  one  end 
being  enlarged  into  a  socket,  which  receivca  the  amall  end 
of  the  next  length.  The  joint  is  made  tight  with  hempen 
rope  and  lead.  A  certain  percentage  of  leakage  ia  un- 
avoidable, but  thia  can  be  reduced  to  a  minimum  by  the 
excrciae  of  a  little  care.  The  best  plan  is  to  test  each  length 
of  pipe  by  olosisg  one  end  with  a  plug,  connecting  the 
other  end  with  a  small  forcing  air-pump,  such  as  is  used  by 


gaa-flttari,and  while  tha  pipe  ia  Immersed  in  water  foroiur 
air  into  it  Bubbles  of  air  passing  through  the  pipe  wm 
reveal  every  imperfection  in  the  metal.  The  location  of 
each  leak  can  be  recorded  by  making  a  circle  around  it 
with  chalk.  Small  boles  can  be  closed  by  hammering  tha 
metal  together ;  if  large  holea  are  detected,  the  pipe  should 
be  rcyeoted.  Immersing  the  pipes  in  hot  coal-tar  is  a  very 
effective  preventive  of  kakage.  Leakage  is  said  to  ofton 
amosnt  to  16  per  cent,  of  all  the  gas  produced,  or  even 
more ;  by  the  aimre-iaentioned  precautions  it  may  be  re- 
duced to  2  per  eent  Aa  there  is  always  a  certain  conden- 
sation of  water  and  oily  or  tan7  matter  in  tha  mains,  r»- 
ceiven  or  leeUe  are  eonatruoted  at  convenient  points,  and 
the  mains  are  laid  incliaing  towards  them.  From  time  to 
time  the  condensed  liquids  arc  pumped  out  of  the  walla  into 
a  portable  tank  and  thrown  into  Uie  tar-well  at  the  worka. 
Complaint  is  aometimea  made  of  an  excessive  aondenaotion 
ofnophthalenaincrystals  or eruats,wbioh  seriously  diminish 
the  oapaoity  of  the  pipes.  According  to  J.  Lawrence  Smith, 
bituBMBiied  iron  pipe  is  extensively  used  for  gas  in  France. 
It  is  made  from  1)  to  28  inches  in  diameter.  The  base  of 
the  pipe  is  sheet  iron,  leaded,  varying  in  thickness  accord- 
ing to  the  required  sise  and  preasoie ;  each  section  of  pipe 
is  made  of  two  sheets,  that  are  first  riveted  together  sepa- 
rataly  with  tinned  rivets,  and  plunged  into  a  bath  of  melted 
lead;  these  two  pieces  of  pipe  are  then  riveted  together,  and 
thajoiietion  of  the  two  well  tinned.  The  entire  pipe  ia  now 
13  bet  long.  On  the  ends  are  convenient  aockets  and  spi- 
gots, made  of  a  miztore  of  lead  and  antimony,  which  serve 
to  unite  the  seetiona  of  pipe  whan  laid  in  the  gronad.  The 
exterior  snr&oe  of  the  pipe  is  ooated  with  \air,  and  around 
this  is  wrapped  a  oord ;  this-  cord  is  then  covered  with 
malted  pitch,  and  the  pipe  then  rolled  in  coarse  sand  until 
it  has  aoquired  a  thiokness  of  from  one-fonrth  to  fiva- 
eighths  of  an  inch.  Chameroy  k  Co.  of  Paris  manufhe- 
tared  between  the  years  1838  and  1867,  of  this  pipe  for 
gas,  3160  milaa;  for  water,  897  mUea— of  a  total  value  of 
$7,708,400. 

Serviee-pipee  of  wronght  iron  convey  the  gaa  from  the 
mains  to  the  buildings  of  the  eonaomera.  They  should  be 
proteeted  when  crossing  sunken  araaa,  aa  otherwise  they 
are  liable  in  cold  weather  to  be  entirely  closed  by  the  boar- 
firast  formed  in  them  by  the  froeting  of  tha  aqueoos  vapor 
always  present  in  gaa. 

The  AouM-swMr  reoaivas  the  gaa  when  it  enters  the  prem- 
ises of  the  oonsuuMr,  measures  the  quantity  whieh  passes 
through  it,  and  records  it  in  cable  feet  on  a  series  of  dials. 
In  the  early  days  of  gaa-Ughting,  conaumers  were  anpplied 
by  oontraot,  according  to  the  number  of  bumera  and  tha 
number  of  hoara  the  gas  was  burned.  To  avoid  ezeessiva 
use  beyond  the  tioM  agreed  upon,  the  gas  was  tamed  <ak 
and  off  the  premises  at  the  proper  times  by  an  employt  of 
the  gas  company.  Sir  John  Congreve  invented  an  "  hour- 
metar,"  to  bo  oonneetad  with  tlM  inlet  cook,  which  waa 
simply  a  elook  whieh  raa  only  while  tha  cook  waa  open, 
and  thaa  reeorded  the  boms  of  eonsaraption.  This  system 
resulted  in  an  enormans  waste  of  gaa,  aa  the  eonsnmer  who 
paid  as  moeh  for  lighting  one  burner  aa  for  all  his  bnmen 
waa  sure  to  light  them  all.  The  ingenuity  of  the  gas  en- 
gineers was  then  severely  taxed  to  invent  a  meter  by  which 
the  quantity  of  gaa  actually  consumed  could  be  aeearately 
measared.  Their  efforts  were  at  last  entinly  sneoessful, 
and  the  metan  now  in  use  are  wonderfully  aimple  and  ex- 
tremely aeearate.  The  measareanat  of  gaa  pretanta  dif- 
lenlties  not  enooimtarod  in  any  other  oaaa.  The  gaa  moat 
ha  measured  while  in  actual  use,  aa  no  system  of  meaaure- 
ment  and  atorage  would  be  practical.  Ita  flow  must  not  b« 
intomipted  in  the  slighteet  degree,  oa  otherwiae  the  lighta 
would  be  extinguished,  or  at  least  be  made  to  lliekar  in  a 
manner  that  would  be  unendarable. 

Samuel  Clegg  in  1815  constraeted  the  first  meter,  con- 
aiating  of  two  gas-holders  working  alieraately,  which  waa 
a  fhilure.  In  1816  he  invented  a  rotating  meter,  applying 
the  principle  on  which  all  wot  meters  are  now  constrneteiL 
This  meter  waa  still  very  imperfect.  In  1810,  John  Malaa 
invented  the  (bur-ohambered  drum  meter,  whieh  waa  im- 
proved by  Crosley,  Wright,  and  others,  and  Is  now  in  nsei 
Malam  also  Invented  a  dry  meter  in  1820,  oonaiatiag  of  six 
bellows  radiating  from  a  shaft  In  18SS,  Bogardns,  an 
American  (Bojai^in,  a  Frenchman,  some  say),  invented  a 
dry  meter,  which  conaiated  of  a  veaael  divided  by  a  flexiUa 
diaphragm,  which  waa  the  parent  of  all  subsequent  dry 
meters,  Defries  invented  tne  three-ohamber  dry  meter 
now  in  use,  and  Croll  and  Richards  invented  the  two- 
chamber  or  doable-bellows  meter  now  vary  generally  naed. 
Two  kinds  of  meters  are  now  employed:  (I)  the  "wet 
meter,"  which  must  be  partially  filled  with  water  to  be 
effective;  (2)  the  "dry  meter,"  which  requires  no  liquid. 
The  met  meter  consists  of  a  hollow  metal  case  oontaiaing 
the  measuring  drum,  and  a  box  front  containing  the  regw- 
lating  valves  and  the  gearing  whieh  oonnecta  the  meaonr- 
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ing  dnim  with  the  index  diala.     The  meunring  dnim  it 
divided  into  four  eompartmenti  or  ehkmben  bjr  oMiqaa 

Fio.  a 


Vertloil  section  of  the  early  wet  meter.  The  f|ai  enters  the 
chMoben  k  «t  tke  eentre  through  the  tube  a,  ind  pane*  out 
through  the  lUta  <  on  the  periptwrr  of  the  drum,  aneplug  at 
the  outlet  g. 

fartitions.     Thia  dmm  revolrei  upon  a  horiiontal  azia. 
t  ii  immeraed  about  tliree-flflha  in  water,  reoeire*  the  gaa 
Fio.  t. 


Serf  Ion  of  the  modern  wet  meter,  ahown  also  In  Flgi.  4  and  S. 
The  gu  enters  bj  the  lnlet-pipe<  to  the  apace  k,  paaaea  through 
the  nlTfl  <  to  the  apace  E^  through  tlie  tube  n  to  the  space  B 
of  the  drum,  through  the  inlet  sllta  to  the  measurlog  cham- 
bers, thence  through  the  outlet  silts  to  the  space  ahore  the 
water-line  W,  and  through  the  outlet  pipe  q  to  the  bamen. 
The  tube  n  eerves  also  as  an  otoHIow,  and  carries  the  excess 
of  water  to  the  waste-water  cistern  m  (Fig.  4).  W  is  the  water- 
level,  regulated  I77  the  orerflow-tube  n.  If  the  level  falls,  the 
float  A  drops  and  closes  the  valve  i,  preventing  the  passage  of 
gas  through  the  meter. 

through  inlet  alita  oo  one  aide,  and  discharges  it  through 
outlet  alita  on  the  oppoaite  aide.  The  compartmenta  are 
occupied  auooeaaifely  bj  gaa  and  water.  Tne  position  of 
tlie  alita  of  each  compartment  ia  auob  that  one  or  the  other 
ia  always  Iwlow  the  water-line;  tbua  the  gaa  can  never 
enter  tbie  ohamlier  and  escape  from  it  at  the  same  time. 
The  anriaee  of  the  water  forma  the  bottom  of  the  meaaoring 
ehamlwr,  and  tlie  water-level  determines  the  capacity  of 
the  gaa  apaoe  in  each  chamber.  As  the  dmm  revolrea,  the 
inlet  alit  emerges  above  the  water-line,  when  gaa  enters,  im- 
parting an  impetua  to  the  drum,  which  oontinuea  to  revolve, 
the  apaoe  in  the  chaml>er  above  the  water-line  receiving 
gaa  till  the  chamber  is  fall.  Althongh  there  are  four 
ehamliera  in  the  drum,  the  obliquity  of  the  dividing  par- 
titions mafcea  nearly  a  half  revolution  necessary  to  bring 
the  outlet  slit  above  the  water-line;  this  occurs  an  instant 
after  the  inlet  alit  on  the  opposite  side  baa  passed  below  the 
water-line.  Aa  the  ohamtwr  now  passes  below  the  water- 
level,  the  gaa  eacapes,  and  the  chamber  is  finally  filled  with 
water,  the  dram  operating  on  the  principle  of  a  turnstile. 


Fio.  4. 


It  if  the  preisnn  of  the  gas  aatlag  os  (be  eompartmenta 
of  the  drna  in  saooessioB  that  eaases  it  to  revolve.    Unless 
thero  is  a  free  esoape  for  the 
gas  ih>m  the  meter  through 
the  burners,  the  rotation  of 
the  Bsaasaring  drum  ceases, 
as  the  prtssare  on  the  outlet 
side  of   the   dmm    becomes 
eqnat   to  that  on   the  inlet 
aid^  and  there  is  no  pressure 
Bcaiost     the    compartments. 
The  revolutipns  of  the  drum 
are  registered  by  the  action 
of  an   endleea    acrew  on  its 
axia,  which  moves  a  train  of 
toothed  wheels  bearing  handa 
on  diala,  which  indicate  cubio 
feet.     As  the  position  of  the 
water-line  regulates  the  oa- 
pacity    of     the     measuring 
chamliers,  it  is  carefully  pro- 
tected by  very  simple  devices. 
To    prevent    its    falling    by 
evaporation  of  water  into  the 
gas,  and  thus  eauaing    the 
meter  to  paaa  more  gaa  than 
it   registers,  a  float-valve  is 
provided  (k  1,  Figs.  3  and  5), 
wbioh  sfanta  off  the  gas  as 
soon  as  it  registers  3  or  3  per 
SectloB  of  the  maderD  wet  nw-  oent.  against  the  company, 
ter,  ahown  also  In  Figs.  :i  and    t,.  .».-.B..,t  ;>.  ».:..  >.%.  li.. 
6,  deacrlbed  under  Fig.  3.         ^  prevent  its  naing  by  the 
return   of  oendenaed    water 
trma  the  koaae-pipee  into  the  meter,  and  thus  register- 
ing against  the  consumer,  the  tube  (n,  Figs.  3  and  i)  which 
admits  gaa  to  the  drum  ia  set  in  Buck  a  position  that  it 
aervee  as  an  overflow,  conveying  superfluous  water  to  a 
waste-water  oiatem  below.     When  this  cistern  is  filled,  the 
water  riaea  and  prevents  the  tow  of  the  gas  to  the  drum. 
Fra.  s 


Front  aection  of  the  modern  wet  meter,  shown  alao  In  Figs,  ft 
and  4.  a  is  the  screw  on  the  axis  of  the  drum  which  turns 
the  toothed  wheel  a,  the  axis  of  which  passes  through  the 
tube  e  to  the  system  of  wheels  in  the  apace  F  which  move  the 
handa  on  the  Index-dials  shown  in  Fig.  8. 

Thus,  if  the  meter  leticU  to  become  inaccnrate,  it  reftisea  to 
deliver  gas,  and  demands  either  a  further  supply  of  water 
or  to  be  relieved  of  an  excess ;  either  of  whicn  forms  of  re- 
lief can  be  readily  applied  by  any  intelligent  person  who 
understands  the  construction  of  the  meter. 

Meters  are  liable  to  freeze,  when  the  drum  becomes  fixed 
and  the  Bow  of  gas  is  prevented.  A  frocen  meter  may  be 
readily  thawed  out  by  covering  it  with  a  cloth  and  pouring 
boiling  water  over  it.  In  exposed  positions  the  meter 
should  always  be  protected  by  some  non-conducting  ma- 
terial, such  as  woollen  cloths,  felt,  straw,  tan-bark,  saw- 
dust, or  sand,  or  the  water  in  the  meter  may  bo  replaced 
by  glycerine  or  a  solution  of  chloride  of  calcium  in  water, 
containing  4  pounds  in  each  gallon.  These  liquids  neither 
freeie  nor  evaporate. 

When  the  yn«  goee  out  in  a  house  supplied  through  a  wet 
meter,  it  may  be  due  to  (1)  a  deficiency  of  water,  (2)  excess 
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of  Wkter,  (S)  frtMtng  of  the  meter,  (4)  freeiing  of  the  mt- 
rioe-pipe,  (5)  eonttenntlon  of  water  in  the  hoose-pipu. 
The  best  and  laftet  plan  la  to  send  for  a  gaa-fitter  or  to  the 
offloe  of  the  oompany ;  but  at  the  diffioultj  ii  moit  likely 
to  oeenr  daring  uie  erening,  when  help  can  rarely  be  ob- 
tained, it  !■  well  to  know  how  to  meet  the  emergency.  (1) 
Oloae  the  eoeks  of  all  the  burnen  whiah  are  open  lave  one; 
(2)  go  to  the  meter  with  a  oandle,  which  mnst  be  held  at  a 
dlatanoe  to  avoid  explosion ;  (3)  torn  off  the  ga<  at  the  main 
cook  between  the  street  serrice-pipe  and  the  meter ;  (4)  un- 
screw the  plug  «  (Figs.  3  and  4)  of  the  waste-water  oilitem, 
to  let  ont  any  excess  of  water  present ;  (5)  nnscrew  the  aup- 

Sly-plng  e  (Pig.  i)  and  the  orerflow  plug  (not  shown  in  the 
gures,  the  tube  n  serving  as  an  overflow  in  this  meter), 
and  pour  in  gently  a  small  quantity  of  water  till  it  issues 
fW)m  the  oreAow  or  at  «.  When  it  ceases  to  flow,  carefully 
replace  all  the  plugs  and  turn  on  the  gas,  when  the  meter 
will  be  In  working  order.  (S)  If  the  meter  is  fh>ien,  pour 
boiling  water  over  it,  and  run  a  little  hot  water  through 
the  orifice  e,  letting  it  eseape  at  «,  or  at  the  overflow. 
(7)  A  froien  service-pipe  generally  necessitates  an  excava- 
tion and  the  applioation  of  heat  outside  the  house.  (8) 
Condensation  in  the  pipes  is  first  indicated  by  a  flickering 
or  jumping  of  the  lights,  dne  to  the  partial  obstruction  of 
the  gas  by  the  aoenmalation  of  water  in  the  depressions  in 
the  line  of  pipe,  which  breaks  it  into  bubbles.  Kemoving 
a  burner  and  blowing  violently  into  the  pipe  will  some- 
times force  the  water  beyond  the  hollow.  The  aid  of  the 
gas-fitter  will  generally  be  necessary  to  remedy  this  diffi- 
culty, by  placing  the  meter  in  a  cool  situation  or  Inclining 
the  pipes  so  that  condensed  water  will  all  triokle  back  to 
the  meter. 

Th*  dry  mtUr  consists  of  two  or  three  chambers,  each 
divided  by  a  flexible  partition  or  diaphragm,  by  the  KOtiOB 
Fro. «. 


Side  view  of  the  measuring  cbamben  of  %  dry  meter.  The  case 
Is  divided  by  the  partition  F  Into  two  Independent  compsrt- 
ments ;  in  each  of^these  Is  a  flexible  chamber,  formed  bv  the 
rings  r  r,  the  disks  d  d,  and  the  leather  belts  I  (.  Each  disk  is 
supported  and  kept  in  the  same  plane  in  its  motion  by  means 
of  tlie  boriaanul  arm  <  (Fig.  7),  and  the  guides  gg.  The  rods 
A  A,  bearing  the  arms  1 1,  pass  through  a  stufllng-box  into  the 
upper  chamber  C,  and  t>ear  horizontal  jointed  levers,  giving 
motion  to  the  slide-valves  which  regulate  the  flow  of  gas  Into 
the  various  compartmeuts,  and  also  working  the  system  of 
toothed  wheels  which  record  the  quantity  of  gas  passing 
through  the  meter  on  the  index-dials. 

of  which  the  capacity  on  one  side  is  diminished,  while  that 
on  the  other  is  increased.  By  means  of  slide-valves  like 
those  of  a  steam-engine,  worked  by  the  movement  of  the 
diaphragms,  the  gas  to  be  measured  passes  alternately  in 
and  out  of  each  space.  The  movements  of  the  partitions 
are  reoorded  by  clockwork  on  dials  which  indicate  cubic 
feet.  The  diaphragms  in  all  the  chambers  are  so  connected 
that  they  move  in  concert.  The  two-diaphragm  meter  of 
Croll  and  Richards  (Figs.  6  and  7)  is  most  used.  Defries' 
three-diaphragm  meter  is  also  extensively  employed.  If  a 
dry  meter  has  been  standing  for  some  time,  it  sometimes 
fails  to  more,  from  the  adhesion  of  the  surfaces  of  the  slide- 
valves.  It  can  often  be  started  by  turning  off  the  gas  at 
the  meter,  opening  all  the  burners  in  the  house,  and  then 
turning  the  gas  on  at  the  meter  again  suddenly  and  fully. 
This  treatment  is  specially  effective  just  at  dark,  when  the 
pressure  in  the  mains  is  greatest.  If  the  lights  be  unsteady 
with  a  dry  meter,  it  is  due  to  a  stiffness  of  the  working 
parts,  and  the  meter  should  be  repaired. 

Comparative  Advantaget  of  Wtt  and  Dry  Metera. — Wet 
meters  being  simpler  in  construction,  composed  entirely 
of  metal,  and  having  no  valves  except  the  float,  are  most 


4a*ble  and  lass  liable  to  get  out  of  order.    They  are,  how- 
ever, liable  to  (top  from  freeaing,  from  too  much  or  too  lit- 
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Front  view  of  the  dry  meter.  A  Is  the  Inlet,  B  the  outlet  The 
ga*  enters  at  A,  passes  to  the  valve-box  T,  enters  the  space  2 
(Fig.  6),  and  the  left-hand  chamber  I  r,  while  lis  pmaore 
foices  tne  gas  ont  of  the  space  8  and  the  right-hand  chamber 
tL  When  the  left-hand  chamber  Is  full  and  its  companion 
empty,  the  slide-valves  reverse  the  flow  of  gas,  and  the  empty 
chamoer  and  the  space  3  receive,  while  the  full  chamt>er  and 
the  space  2  deliver  gas. 

tie  water,  and  from  sending  moisture  into  the  pipes.  Thay 
also  register  vapor  of  water  as  gas,  though  the  quantity  is 
too  small  to  be  of  any  eonsequonoe.  The  dry  meter  is  not 
liable  to  any  of  these  Objections,  but  being  more  compli- 
cated and  mora  delieate,  it  is  mdte  liable  to  wear  and  to 
get  ont  of  order.  The  inaoouraeies  which  retnit  from  wear 
or  oorrosion  are  generally  in  favor  of  the  consumer,  ai  ga* 
leaks  from  one  space  to  another  and  escapes  being  meas- 
ured.    The  dry  meter  is  now  more  generally  used. 

TVke  index  of  the  meter  is  very  simple.     It  consists  of  a 
number  of  dials  like  that  of  a  watch,  except  that  while  the 
Fio.  8. 


The  index  of  a  dry  meter, 

hour  and  minute  hands  of  a  watch  traverse  the  same  dial, 
the  different  hands  of  the  meter  have  each  a  separate  dial. 
Fig.  S  is  a  dry-meter  dial.  The  dial  at  the  top,  whieh  in- 
dicates units  of  feet,  is  only  used  in  testing  the  meter.  The 
other  dials  show  89,300  feet  to  have  passed  through  the 
meter ;  if  a  month  benee  the  hands  indicate  93,400,  then 
4100  feet  will  have  passed  the  meter  during  the  month. 

The  accuracy  of  Ike  meters  is  very  often  quastioned  by 
eonsnmers.  The  resemblance  of  the  dials  leads  them  to  in- 
fer that,  like  clocks,  the  meters  may  run  fiast  or  slow.  But 
the  case  is  not  parallel ;  the  meter  is  an  engine  in  which 
the  gas  is  the  motive-power,  and  nnless  the  gas  passes 
through  the  meter,  it  cannot  move.  On  its  dials  are  faith- 
fully recorded  the  number  of  its  revolutions  in  enbio  feat. 
All  waste  and  leakage  is  reoorded  as  well  as  the  useful  oon- 
snmption.  Some  think  that  the  inereased  pressure  makes 
the  meter  spin  round  faster  and  record  against  the  con- 
sumer; but  if  he  ragulate  the  burners  so  as  to  pnvent 
"blowing,"  he  at  once  nentraliaes  the  effect  of  the  in- 
creased pressure.  From  the  nature  of  things,  the  iiynry 
which  the  meter  suffers  in  use  mnst  generally  be  againit 
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Fto.  9, 


Fib.  10. 


tkn  aomfmj.  If  a  t»It«  liaki  or  a  raat-hol*  «Man  in  the 
MuariBg  dram,  or  ft  eiaak  in  tke  iothtr,  gM  get*  through 
withont  being  reeotded.  Sometimea  the  vnlTCf  of  a  dry 
Meter  beeome  fixed  in  auoh  •  ped- 
lioa  u  to  let  the  gas  through  with- 
eat  BOTtng.  The  meten  are  all 
tested  by  State  inspector*  by  pais- 
iag  a  eertaiD  naniDer  of  oabio  feet 
throngh  eaeh,  and  noting  whether  it 
is  pimerly  recorded  on  the  dials.  In 
New  York  and  Haaaaeboaetts  a  meter 
is  stanped  eorreet  when  it  varies  lees 
than  S  per  cent. ;  in  Ohio  the  toler- 
ance is  a  per  cent.  Prof.  Wonaley, 
State  inapeetor  for  Obi 
3121  new  meters  found 
Taxied  over  one-half  oi  1  per 
Ur.  StimpsoD,  State  inapeetor  in  Maaaaohoaetta,  in  one 
year  teated  11,309  meters;  only  148  failed  to  come  within 
the  requirements  of  the  law.  Tory  few  of  theae  varied  5 
per  cent. ;  (2  areraged  6.47  per  cent,  againat  the  oompaniea ; 
and  85  areraged  4.5  per  cent,  abort. 

Ooa-isracri  now  in  nae  are  of  three  kinda:  (1)  the  bat- 
may,  m  bwmer  with  a  slit  (Figs.  *,  11,  14);  (2)  thnjuk- 
Fir..  It.  Fia.12.  Flo.  IS.  Fio.  14. 


)bio,  in  testing  Fl«.  9, 4-foot  bat-wlne, 

■d  only  13  that     ?""P-.  «?•  "l.^ 

oflVeroent.     to"<l»6-««U.T«™tIp. 


Fio.  It. 


11,  T-foot  bat-wing,  Ura  Up,  mounted  in  pUlar.  Fig.  n,  4- 
_.  )t  >ah-tall,  lara  tip,  mounted  in  pillar.  -  Fig.  13,  brass  pillar 
for  lava  tipa.    Fig.  14, 7-foot  bat-wing,  lava  tip. 

leil,  with  two  oblique  botes  in  the  end  facing  each  other 
(Figs.  10,  12,  15,  18,  19) ;  (3)  the  argnnd,  a  circular 
burner  with  a  ring  of  small  holes,  and  prorided  with  a 
glass  chimney  and  an  interior  supply  of  air  (Figs.  IS,  17). 

Fia.U. 


1   i   /  \ 


Bumara  are  nade  of  iron,  braaa,  or  soapatone  ("lava")! 
the  latter  ia  preferable,  as  the  holea  are  not  liable  to  ba 
stopped  by  rusL  The  amount  of  light  produced  by  a  given 
gaa  varies  enormously  with  the  conditions  under  which  it 
ia  burned.  The  maximum  amount  of  light  is  obtained  by 
burning  it  on  the  verge  of  smoking,  while  in  the  Bnnsen 
burner,  used  for  heating  pnrpoaes  in  obemical  laboratories, 
the  flame  is  blue  and  non-luminous.  The  loss  of  light  is 
due  to  a  too  rapid  mixing  or  contaet  of  the  gas  wiUi  the 
air.     This  ia  oontrolled  by  the  aiae  and  shape  of  the  holes 

in  the  burner,  the  height 
of  tile  chimney,  and  the 
distribution  of  the  air 
(in  the  nrgand),  and  in 
all  oases  by  the  preaaure. 
The  holes  and  slits  for 
rich  gaa  should  be  small, 
as  such  gaa  requires  mure 
air  than  poor  gas.  Un- 
der the  same  preaaure  a 
burner  which  consumea 
4  feet  of  gas  per  hour 
gives  more  light  than 
two  burners  consuming 
each  2  feet.  There  ia 
no  economy  of  light  in 
small  bumera.  The 
pressure  of  the  gas  ia  a 
moatimportantconsider- 
ation.      Arganda     give 

Sugg'a  London  burner,  lavs.         "«>»'  "ff!  »"''"•  P.""" 
"  aure  of  ^inch,bat- wings 

and  fish-taila  under  a  preaaure  of  A  ^  A  '°<'''-    ^*  S'^  '* 

anpplied  to  conaumera  under  preaaurea  varying  i^m  3  or  4 

inches  down  to  ^,  it  is  very  desirable  to  check  the  flow  of 

gaa  when  it  is  excessive.     This  can  be  done  by  the  use  of 

regulators,  by  turning  the  gas  off'  at  the  meter,  by  partly 

closing  the  cooks  on  the  fixtures,  or  by  introducing  a  check 

into  the  burner.    Check-burners  should  always  be  used; 

they  are  constructed  in  various  ways — always  by  placing 

some  obstruction  in  the  way  of  the  gas  to  retard  its  escape. 

A  very  simple  plan  is  to  p,f}^  17^ 

screw  a  5  or  6  foot  burner 

over  a  3  or  4  foot  burner. 

With  regard  to  a  choice 

of  form,  the   argnnd  ia 

best  for  ordinary  gaa ;  it 

gives  a  very  ateady  flame 

and  consumes  the  gaa  to 

the  best  advantage.    The 

beat  form  of  argand  made 


3  FEET   PER   HOUR. 

2  FEET 
PER  HOUR. 


I  rooT 

PER  HOUR. 


\ 


Form  and  sixes  of  flamea  from  a  S-foot  fish-tail,  liva-Up  burner. 


Gleiaon'a  noiseless  argand  burner,  of 
brass,  with  valve. 


piijiiuyu 
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in  Ih*  U.  8.  it  ihown  in  Fig  17.    It  it  proridad  with  a 
oat-ot  or  olieok  of  vary  limple  oonitrnotioo.     Tlie  bott 
Flo.  18.  Flo.  19.  Fio.  20.  Flo.  21: 


18,  check  bumer,  a  fi-foot  burner  acrewed  ddod  a  S^^oot 
burner.  Fig.  19,  S-foot  braas,  fl«b-tail  burner,  fig.  20,  S-foot 
baae  for  a  check  burner.  Fig.  21,  another  baae  lor  ■  check 
homer. 

burner  yet  constructed  i>  Sugg's  London  burner,  shown 
in  Fig.  10  without  its  chimney.  Bat-wiHg  burners  cannot 
be  used  in  globes  or  shades,  as  the  flame  is  so  broad  as  to 
oraok  the  glass ;  fith-taiU  must  then  bo  employed.  Fire  or 
six  foot  lava-tipped  check  bat-wings  are  the  most  eco- 
nomical burners  for  general  use.  The  gas  referees  of 
London  found  that  some  burners  gave  only  one-fourth  the 
light  obtained  from  the  same  quantity  of  gas  by  a  Sugg's 
burner.  They  estimated  that  the  use  of  good  burners  in 
London  would  save  one-fourth  of  the  (10,000,000  annually 
paid  for  gas. 

Tht  lot$  of  light  bg  the  use  o/ihadet,  ekimnej/t,  etc.  is  very 
considerable,  largely  due  to  the  conversion  of  light  into 
heat.  The  following  numbers,  selected  from  the  resuUs  of 
William  King  of  Liverpool  and  Prof.  F.  U.  Storer  of  Bos- 
ton, are  a  sufficient  illustration : 

DeMriptioD  of  (UtM.  ThlekDeu  of  glu*.  T.om  of  light 

Clear  glass  (King) 10.57 

Ground  glass  "      29.48 

Smooth  opal    "      52.83 

Ground  opal    "      55.85 

Thiok  English  plate  (Storer) 4  inch....     t.l5 

Crystal  plate  "      «    ....     8.81 

English  crown  "     "  ....  1.3.08 

Double  English  window "      "   ....     9.39 

Double  Oerman  (Belgian)  (Storer)....  "  ....  13.00 
Single  Oerman  (Belgian)  "  ....  ^  "  ....  4.27 
Double    German    (Belgian)    ground 

(Storer) 1    "....62.84 

Single  "  "  "  "  ^    "   ....  85.75 

Berkshire,  Mass.,  ground  (Storer) X   "   ....  62.74 

Orange-oolored  window-glasf  "     X   "  ..„  84.48 

Purple         "  "        •'        "     4    "   ....  85.11 

Ruby  "         "       "        •'     X   «  ....  89.62 

Green  «  "        "        "     A    "   ....  81.97 

A  poroelain  transparency        "     ^    "   ....  97.68 

Lighting  ija»  by  eUeiricity  has  recently  been  introduced 
in  theatres,  halls,  etc.  with  great  advantage.  As  it  is  an 
instantaneous  operation,  it  results  in  great  economy  by  ren- 
dering it  unnecessary  to  light  the  gas  before  it  is  actually 
wanted,  and  in  sparing  the  attendants  the  great  exertion 
required  in  applying  the  torch  at  great  heights.  It  may 
be  eSeoted  by  stretching  a  fine  platinum  wire  above  each 
burner,  and  heating  it  to  a  white  heat  by  a  current  of  elec- 
tricity when  the  gas  is  turned  on.  A  better  plan  is  to  use 
the  Rnhmkorff  coil.  In  this  ease  each  burner  is  isolated 
from  the  house-pipes  by  a  hard  rubber  connecting  ring.  A 
aeries  of  wires  is  then  arranged  by  which  the  electric  cur- 
rent is  made  to  leap  in  sparks  to  the  tip  of  each  burner  in 
succession  when  the  gas  is  turned  on.  Systems  have  been 
invented  by  which  the  gas  of  the  street-lights  is  turned 
on  and  off  and  lighted  by  electricity  from  a  central  office. 

Presanre. — As  already  stated,  a  certain  amount  of  pres- 
sure is  required  to  force  the  gas  through  the  street-mains, 
bottse-meters.  pipes,  and  burners..  The  pressure  is  meas- 
ured by  the  height  of  a  column  of  water  supported  by  the 
gas  in  a  U-shaped  tube,  one  end  of  which  is  open  to  the 
air,  while  the  other  is  connected  with  the  gas-supply.  It  is 
estimated  that  there  should  be  a  pressure  of  1  inch  at  the 
entrance  to  the  premises  of  every  consumer,  0.2  inch  being 
required  to  force  the  gas  through  the  meter,  0.2  inch  for 
the  house-pipes,  and  0.6  inch  for  the  burners.     This  pres- 


snre  is  ezertod  by  the  weight  of  the  great  gaa-hoidm  at 
the  works.  Ware  the  ooaioinptioD  of  gas  nniform  dwiag 
the  entire  twanty-feur  lioon,  the  holdar  eeuld  iw  properly 
balanced  once  for  all,  and  a  nniform  prasanre  would  be  az> 
erted  at  all  times — four  or  Ive  inoltes  an  foond  to  lie  neeea- 
sary  for  large  districts — but  whan  no  gas  is  burned,  o» 

Sresanre  is  required,  and  when  little  gas  is  bomed,  four  or 
re  inches  would  be  exoassiva.  Consequeotly,  the  presaoia 
must  be  graduated  acoording  to  the  hourly  consumption. 
For  this  purpose  the  governor,  already  mentioned,  is  em- 
ployed at  the  works  to  regnlata  the  flow,  and  consequently 
the  pressure,  of  the  gas  from  the  holder  to  the  straet-mains. 
The  following  table  exhibits  the  variation  in  pressure  caused 
by  irregularities  of  consumption.  The  holders  of  the  Maw 
York  Oas-Lighting  Co.  are  on  East  21st  street;  its  distriet 
extends  from  Grand  street  to  the  lower  end  of  the  island  at 
Whitehall  street;  Hester  street  is  wall  within  the  district. 

Prt»$urt  of  the  Gat  in  /ncln  of  VTaltr. 

SP.  H.  4P.  H.  SP.  H.  SP.  H.  7P.  M.  10 P.  H.  IIP.  M. 

21st  street 1.7      2.       5.6      4.2      2.9       1.9       1.0 

Hester  street 1.6      1.7     2.4      2.2      1.9       1.6       1.2 

Whitehall  street.  1.0     1.       0.6      I.l      1.1      1.0      0.8 

It  is  thus  saen  that  a  uniform  piassnre  throughout  the  dis- 
trict supplied  is  absolutely  impossible.  In  order  to  secure 
a  suflicient  pressure  at  the  extremities  of  the  district,  an 
excessive  pressure  must  bo  produced  at  the  intermediata 
points;  and  as  the  pressure  must  be  varied  from  hour  to 
hour  at  the  works,  it  will  vary  at  the  premises  of  most 
of  the  consumers.  The  consumer  most  therrfore  regu- 
late the  pressure  for  himself:  (1)  by  carefully  adjusting 
the  main  cock  at  the  meter;  (2)  by  adjusting  the  cock  at 
eaoh  bumer;  (3)  by  using  check  burners ;  (4)  by  attach- 
ing a  regulator  tX  the  meter.  It  sometimes  happens  that 
the  consumer  cannot  get  sufficient  pressure  to  supply  his 
burners,  when  he  of  oouree  fails  to  get  the  light  he  re- 
quires, sad  concludes  that  the  gas  is  poor.  This  difficulty 
may  be  due  to  several  oauses:  (1)  insufficient  pressure  at 
the  works;  (2)  the  street-mains  are  too  small  or  are  ob- 
structed; (3)  the  sarvioa-pipe  is  too  small  or  obstructed ; 
(4)  the  meter  is  too  small  or  out  of  order;  (5)  the  house- 
pipes  are  too  small  or  obstructed ;  (6)  tha  fixtures  are  ob- 
structed; (7)  the  burners  are  too  small,  defective,  or  ob- 
structed. By  comparing  notes  with  neighboring  consumers, 
and  consulting  an  intelligent  gas-fitter,  the  real  cause  of 
the  deficient  light  can  generally  be  ascertained.  In  large 
buildings  there  shonld  be  a  separate  cock  and  regulator  on 
each  floor  to  prevent  irregularity  of  pressure. 

Btgulatort  arc  constructed  on  the  same  principle  as  the 
governor  at  the  works.  They  contain  automatic  valves 
which  portially  close  when  the  pressure  increases,  and  open 
when  it  diminishes.  They  may  be  applied  to  the  entire 
supply  of  gas  at  the  meter  or  to  each  burner. 

The  iUumiuaiing  power  of  gat  is  dependent  upon  several 
conditions  (see  Flahe)  :  (1)  liberation  of  solid  particles 
of  carbon  from  theoleflant  gas  and  rich  hydrocarbon  vapors 
by  the  heat  of  the  flame,  or  the  oxidation  of  the  hydrogen 
at  paints  in  the  flame  when  the  supply  of  oxygen  is  not 
sufficient  for  both  hydrogen  and  carbon ;  (2)  to  the  tem- 
perature of  the  flame,  which  renders  the  carbon  parti- 
cles luminous;  (3)  to  the  density  of  the  materials  burned; 
(4)  to  the  density  of  the  products.  These  conditions  de- 
pend upon  the  chemical  composition  of  the  gas  and  tha 
manner  of  ita  combustion.  Oases  rich  in  defiant  gas  and 
heavy  hydrocarbons  furnish  the  most  luminous  flames. 
The  character  of  the  bumer,  the  dimensions  of  the  chim- 
ney with  argands,  and  the  pressure  determine  the  manner 
of  combustion  by  regulating  the  supply  and  admixture  of 
air.  A  low  pressure  with  a  bumer  which  secures  a  supply 
of  air  just  sufficient  to  prevent  smoking — i.  e.  the  escape 
of  uneonsumed  carbon — secures  the  maximum  amount  of 
light.  The  pressure  and  quality  of  the  gas  being  fixed,  it 
was  formerly  supposed  that  the  light  produced  was  directly 
as  the  rate  of  combaition,  and  that  consequently  two  like 
burners  consuming  each  3  feet  of  gas  per  hour  would  pre 
the  same  amount  of  light  as  one  similar  burner  consuming 
6  feet.  Recent  investigations  make  it  extremely  probable 
that  the  amount  of  light  increases  as  the  square  of  the 
consumption.  (Parmer't  Theorem.)  Consequently,  the 
light  fivm  the  two  burners  would  be  3  X  3  -f  3  X  3  ■=  18, 
while  that  from  the  one  fl-foot  burner  would  be  6  X  6  =  36. 
Thus,  the  large  bumer  gives  twice  as  much  light  for  tha 
same  consumption  as  the  two  small  burners ;  hence,  tha 
economy  of  a  few  large  burners  over  many  small  ones. 

Carbtiretting  or  Carbonizing  Gat. — It  having  bean  astab- 
lished  that  the  illuminating  power  of  gas  depends  upon  tha 
presence  of  heavy  hydrocarbon  vapors,  numerous  means 
have  been  contrived  and  patented  for  adding  such  vapors 
to  (he  gas.  The  materials  available  are  the  naphtha  of 
coal-tar  and  the  naphtha  of  petroleum  or  coal-oil.  Coal- 
tar  naphtha  is   by   far  the  most  effective,  though  most 
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•zpeaiiTS.  It  eonstiti  of  b«niol,  CgHi,  and  iU  homo- 
logDM,  which  an  rarj  daaae  and  veij  rish  in  earbon, 
Patnlenm  and  ooal-oil  naphtha  eonsiat  of  hydrooarboni 
of  the  manh-gaa  tmrua  (am  PrmoLBUii),  laeh  ■•  quin- 
tHM,  CiIIii;  Mxtaae,  CiUu;  heptane,  CtHm,  etc,  in 
which  the  latio  of  earboo  to  that  of  hydrogen  it  leu 
thaa  half  what  it  ii  in  beniol,  ete.  Dr.  Letheby  {Ok«m. 
Ifnt*,  xi.  1865,  p.  126)  found  that  while  1  grain  per 
eubio  foot  of  gai  of  fome  naphtha*  inoreaeed  the  illumina- 
tiag  power  9  per  cent.,  the  same  quantity  of  other  naphthas 
raieed  it  only  1.68  per  cent.  Under  favorable  oiroumitanoee 
he  found  that  a  gallon  of  ooal-tar  naphtha  would  enrich 
6000  feet  of  gae,  aidding  OTcr  10  graina  per  enbio  fool,  and 
iooreaae  iti  illuminating  power  68  per  cent.,  thui  making 
it  equal  to  10,000  feet  of  the  original  ga*.  The  practical 
gain  is  4000  feet,  coating  the  price  of  1  gallon  of  naphtha, 
about  tl.  The  condition!  wnlch  eifect  the  carboniiation 
are,  (1)  quality  of  the  gaa,  (2)  quality  of  the  naphtha,  (3) 
eonstraetioD  of  the  carburetter,  (4)  temperature  of  the 
carburetter.  The  la«t  condition  ia  very  eaaential  to  socoeis. 
If  the  oarhnretter.  ia  placed  in  a  warm  aituation,  the  naph- 
tha eraporatee  too  rapidly,  the  gas  becomes  OTcrohargsd, 
and  the  flames  smoke.  The  burners  must  he  a4justed  to 
the  character  of  the  gas,  and  if  the  gas  varies  from  day  to 
day  from  irregularity  in  the  carboniiation,  the  annoyanoe 
becomes  intolerable.  Another  diBoolty  arises  from  the 
condensation  of  the  naphtha  in  the  house-pipes  and  Sx- 
tares,  by  which  they  become  obstructed  and  cease  to  deliver 
gas.  These  difflculties  have  led  to  the  ill-success  which  has 
attended  this  apparently  logical  method  of  enriching  gas. 

T—ti»3  Uat. — In  order  to  determine  the  valua  of  gas  for 
illuminating  purposes,  several  modes  of  testing  have  been 
suggested :  ( 1 )  Pnotometrieal  tests,  by  which  the  amount 
of  light  actually  produced  by  a  given  quantity  of  gas  ii 
determined;  (2)  specific-gravity  test;  (.))  tests  for  special 
objeciionable  impurities,  particularly  sulphur  compounds 
and  ammonia;  (4)  special  tests  intended  to  determine  the 
oomnarative  illuminating  power  of  the  gas :  a,  pereentage 
of  rich  hydrocarbons  ooDdensed  by  chlorine,  bromine,  or 
fuming  sulphuric  acid ;  6,  Henry's  explosion  test,  showing 
the  quantity  of  oxygen  necessary  to  bnm  the  gas  and  the 
quantity  of  carbonic  acid  produced ;  e,  Fyfe's  durability 
test,  by  which  he  determines  the  time  required  to  bum  a 
given  volume  of  the  gas  through  a  jet  ^-inch  in  diameter 
with  a  flame  4  inches  high;  d,  Erdmaon's  test,  which  de- 
termines the  amount  of  air  neeessary  to  deprive  the  flame 
of  the  burning  gas  of  a  given  siie  of  all  illuminating 
power ;  (5)  g«s  analysis,  by  which  the  different  constituents 
are  acenrately  determined.  The  practical  examination  of 
gas  is  generally  limited  to  the  photometric  test,  the  specifie- 
gravity  test,  and  the  determination  of  ammonia  and  sul- 
phur. For  special  purposes  analysis  is  often  resorted  to. 
In  England,  where  the  quality  of  the  gas  is  regulated  by 
law,  the  speeilcation  is  limited  to  photometric  illuminating 
power  and  Ixed  maxima  of  ammonia  and  sulphur. 

PlUtlometrle  Tert.  (SeePnoTOiiETaR.) — Two  forms  of  the 
photometer  only  are  used  for  teating  illuminating  gas : 
(l)Bnnsen's  photometer;  (2)  I^owe's  jet  photometer.  M*n- 
•en't  photometer,  as  improved  by  Dr.  Letoeby,  consif  ta  of  a 
graduated  bar  about  98  inches  long,  placed  on  edge,  having 
at  one  end  a  candle-holder,  at  the  other  a  gas-burner.  A 
saddle  rests  on  the  bar,  and  bears  a  disk  of  white  paper 
made  transparent  by  paraffins,  except  a  spot  in  the  centre. 
The  instrument  ia  set  np  in  a  dark  room  with  dull  block 
walls  and  ceiling.  The  test  candle  is  of  apermaceti,  of  uni- 
form calibre,  and  of  such  a  sixe  as  to  eonsume  as  nearly  as 
possible  2  grains  of  apermaceti  per  minute.  The  aeeessoiy 
apparatus  consists  or  a  balance  to  weigh  the  candle  before 
and  after  the  experiment,  a  governor  to  regulate  the  pres- 
sure of  the  gas,  a  pressure-gauge  to  show  the  pressure,  a 
very  aeenrate  meter  to  show  the  eonsumption  during  each 
minute,  a  elock  to  strike  minutes.  The  clock  and  meter 
are  now  combined  with  a  single  dial,  hearing  one  hand  to 
indicate  minutes,  and  another  to  mark  the  consumption  of 
gas,  so  arranged  that  when  the  ponsumption  is  exactly  6 
feet  of  gas  per  hour  the  two  hands  move  together,  one  ex- 
actly covering  the  other.  To  make  a  test  the  gaa  is  lighted 
at  the  burner,  the  pressure  regulated  at  0.5  inch,  the  cook 
fixed  so  as  to  make  the  consumption  as  nearly  as  possible 
t  feet  per  hour,  or  .0833  feet  per  minute.  The  candle  is 
lighted,  balanced,  time  when  balanced  noted,  and  the  can- 
dle carefully  placed  in  its  socket  at  the  end  of  the  bar. 
The  disk  of  paper  is  then  moved  along  the  bar  till  both  aides 
are  equally  illaminate<l,  which  is  easily  determined  by  the 
disappearance  to  the  eye  of  the  opaque  spot.  This  position 
of  the  disk  is  the  point  between  tlie  candle  and  the  gas- 
bamer  at  which  equal  quantities  of  light  fall  on  the  same 
area  of  surface.  By  the  principle  that  the  amount  of  light 
whioh  falls  on  a  given  surface  is  inversely  as  the  square  of 
the  distance,  it  is  easy  to  determine  the  comparative  illu- 
BinatSng  power  of  the  gas  as  compared  with  the  candle. 
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If  the  disk  is  midway  between  them,  then  the  gas-flame 
equals  the  candle.    If  the  disk  is  only  half  as  far  from  the 

2x2 
candle  as  from  the  gas,  the  gas-flame  =■  r^     •=  4  times  the 

illuminating  power  of  the  candle.    If  one-third  as  far  ftvm 

3x3  4X4 

candle, 't — :  =  9  candle-power ;  one-fourth,  --"-H  can- 
dle-power. The  bar  being  graduated  on  this  principle,  the 
observer,  having  found  the  proper  position  for  the  disk, 
reads  the  value  of  the  gas-flame  in  candles.  It  is  customary 
to  make  ten  observations  in  as  many  minutes,  and  average 
the  results.  If  on  weighing  the  candle  it  is  found  to  have 
consumed  exactly  2  grains  per  minute,  and  if  the  meter 
shows  a  consumption  of  exactly  5  feet  per  hour,  the  test  is 
complete.  Otherwise,  acorrection  must  be  made  as  follows : 
Mvltipl}/  the  average  ohaerved  candle-power  by  the  graine  of 
candle  burned  in  15  minutes,  divide  bif  the  ktmrly  conauniption 
o/gae,  and  divide  the  quotient  by  6.  This  gives  the  value  of  5 
feet  of  gas  expressed  in  standard  spermaceti  candles  burning 
2  grains  par  minute  or  120  grains  per  hour.  (Note  what  has 
bMn  already  said  with  regard  to  Farmer's  Theorem.)  To 
determine  the  cost  of  such  light,  we  hare  only  to  remember 
that  Ipound  avoir.  —  7000  grains.  Thus,  if  the  16-candle  gas 
costs  S3  per  1000  feet,  and  apermaceti  candles  40  cents  per 
pound,  1000  feet  of  gas  -  120  grains  X  16  candles  X  ^Ul 
nours  +  7000  grains  in  a  pound  —  54.85  pounds ;  and  1000 
feet  of  the  gas  ($.'))  ftarnisnes  as  much  light  as  54.85  pounds 
of  candles  (t21.94).  The  same  method  of  examination  it 
applicable  to  oils  and  to  the  comparison  of  homers.  The 
burner  now  used  a*  the  standard  for  ordinary  coal-gas  is 
Sugg's  London  patent  (Fig.  18).  Lowe' e  jet  photometer  is 
not  properly  a  photometer.  Its  use  is  based  on  the  produc- 
tion of  a  flame  of  a  given  height  through  the  same  single- 
jet  burner.  Under  a  standard  pressure  the  flame  will  main- 
tain a  uniform  height  as  long  as  the  g&a  ia  unchanged  in 
composition.  The  moment  the  density  of  the  gaa  changes 
by  toe  increase  or  decrease  of  any  of  its  constituents,  its 
flow — which  is  always  inversely  as  the  square  root  of  its 
density — will  be  accelerated  or  retarded,  and  the  flame 
will  rise  or  fall.  This  instrament  is  an  indicator  of  eon- 
staiiey  of  qualit'/,  not  a  photometer  or  lighl-mea»Hrer. 

The  Specijic-aravity  Teet. — Aa  already  atated,  the  chief 
diluents  of  coal-gas  are  hydrogen,  specific  gravity  0.069, 
and  marsh-gas,  0.559,  while  the  luminants  are  olcfiant  gas, 
0.076,  propene,  1.49,  butene,  I.U4,  bensol,  2.71,  nsphthalene, 
4.4.3,  etc.  The  specifio  gravity  of  the  mixture  will  depend, 
to  a  certain  degree,  on  the  ratio  of  heavy  luminants  to 
light  diluents.  This  does  not  hold  trae  in  the  presence 
of  any  considerable  quantity  of  carbonic  oxide,  specific 
gravity  0.967,  as  when  water-gas  is  a  component,  or  of 
air,  as  in  the  Rand  and  Gale  naphtha-gas.  The  table,  at 
the  end  of  this  paragraph  from  Huapratt'a  Chemietry,  will 
snfllciently  illustrate  the  relation  of  specific  gravity  to  il- 
luminating power  in  coal-gas  mode  by  (he  usual  process. 
The  specific  gravity  was  formerly  determined  by  carefully 
weighing  the  gas  in  a  light  glass  globe  provided  with  a 
stopcock,  making  suitable  corrections  for  temperature  and 
pressure.  Recently,  a  very  simple  method  has  been  Intro- 
duced, by  which  the  operation  can  he  accurately  performed 
is  a  few  minutes.  The  diffusive  power  of  gases  being  in- 
versely OS  the  square  root  of  the  denaity,  the  density  will 
be  directly  as  the  squsre  of  the  diffusion.  It  is  only  neces- 
sary to  determine  the  number  of  seconds  required  for  equal 
volumes  of  air  and  of  the  gaa  to  eacape  through  the  same 
opening,  and  to  divide  the  square  of  the  gas-seeonds  by  the 
sonare  of  the  air-seoonds;  the  result  it  the  specific  gravity 
of  gas. 

Sp.  cr.  or  sir.     tp.  fr.  of  gM. 

Sq.  air-seconds  :  sq.  gas-seconds  =1  x 

W.  W.  Qoodwin,  Esq.,  of  Philadelphia,  supplies  the  simple 
apparatus  for  this  determination  under  the  name  of  "the 
density  teaU"  (Soo  Am.  Chemiet,  ii.  177,  216.) 
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Saper ;  2  grains  in  100  onbio  feet  qsickly  redden  it.  It  ia 
etermined  b;  passing  ameafuicd  quantity  of  gas  through 
a  glass  tube  filled  with  glass  beads,  moistened  with  a  known 
quantity  of  a  standard  solution  of  oxalio  aoid.  (See  Am. 
Chtmul,  ii.  p.  247.)  Sulphur  in  the  form  of  sulphuretted 
hydrogen  is  rarely  found  Jn  purified  gas,  as  it  is  all  re- 
moved by  the  parifiert ;  but  sulphur  in  other  forms,  bisul- 
phide of  carbon  and  sulphur  compounds  of  unknown  com- 
position, ia  always  present.  Lime  purifioation  reduces 
the  sulphur  in  these  forms  to  7  or  8  grains  per  100  cubic 
feet.  Iron  purification  is  not  so  effective,  as  it  leaves  from 
12  to  40  grains  of  sulphur  per  100  cubic  feet.  (See  what 
has  been  said  under  Pttrifleafiori.)  The  total  sulphur  is 
determined  by  burning  a  certain  quantity  of  toe  gas 
through  a  Leslie  burner,  and  collecting  the  sulphurous  and 
sulphuric  acids  produced  by  ammonia,  oxitnzing  all  to 
sulphuric  acid  by  bromine,  and  weighing  as  sulphate  of 
baryta;  (See^m.  C%«int«f,ii.  247.)  jS/wctoFrestt  by  chlorine, 
etc.  are  fully  described  in  the  works  on  gas  mentioned  at 
the  close  of  this  article. 

Oat  analgnt,  by  which  the  more  important  gases  are 
determined,  is  conducted  over  mercury  in  graduated  tubes. 
(See  Bi'NSKs's  Qtuometry,  translated  by  Roscoc,  1857 ;  Rko- 
HAULT,  Conn  (Umentaire  de  Ckemie,  Paris;  Neua  Hrmd- 
wSrterbuch  dtr  Chent.,  i.  493;  Watts,  Diet.  Chem.,  i.  268; 
Simpl.  140;  Lbthebt  in  Am.  Ohemitt,  ii.  177.) 

Tht  watte  praducu  of  the  manufacture  of  coal-gas  con- 
sist of  (1)  coke,  (2)  ammoniacal  liquor,  (3)  tar,  (4)  the  spent 
lime  or  oxide  of  iron  used  in  purification.  (See  lecture  by 
Dr.  Letheby  oo  the  waste  products  of  coal-gas,  Chem,  Netct, 
zvi.,  31,  44,  55,  68,  91,  95,  100.)  Coke,  the  fixed  residuum 
which  remains  in  the  retorts,  and  which  amounts  in  quan- 
tity to  about  60.66  per  cent,  of  the  coal,  is  a  very  valuable 
fuel  and  finds  a  ready  «ale.  (See  Coke.)  The  ammoniacal 
liquor  ia  the  source  of  nearly  all  the  ammonia  salts  of  com- 
merce. By  far  the  larger  part  of  the  nitrogen  of  the  coal, 
which  varies  from  less  than  1  per  cent,  to  nearly  2  per  cent., 
is  not  converted  into  ammonia;  it  forms  cyanides,  sulpho- 
oyanidcs,  bases,  etc.  The  strength  of  the  ammoniacal 
liquor  depends  chiefly  upon  the  amount  of  water  used  in 
washing  and  scrubbing  the  gas.  The  strength  of  the  liquor 
is  estimated  in  degrees  (Twaddle),  or  by  the  number  of 
ounces  of  oil  of  vitriol  required  to  neutralize  a  gallon. 
Each  degree  of  Twaddle  is  equal  to  about  2  ounoea  of  aoid 
per  imperial  gallon.  The  liquor  varies  from  3°  Tw.  to 
10°  or  11°  Tw.  The  maximum  yield  of  ammonia  is  per- 
haps 45  gallons  of  8-aunce  liquor  per  ton  of  coal,  equiv- 
alent to  34  pounds  of  sulphate  of  ammonia.  The  ordi- 
nary yield  is  about  25  gallons  of  8-ounoe  liquor,  equiv- 
alent to  20  pounds  of  sulphate  of  ammonia.  In  London 
only  about  half  this  quantity  is  obtained.  In  1866  there 
were  obtained  at  the  Paris  Gasworks  3000  tons  of  am- 
moniacal products,  either  sulphate  or  aqua-ammonia,  from 
421,000  tons  of  coal,  or  0.712  per  cent,  or  16  pounds 
per  ton.  The  ammoniacal  liquor  contains  the  ammonia 
in  the  form  of  hydrosuiphat^,  acid  carbonate,  cyanide, 
aulphocyanido,  chloride,  and  benxoatc.  By  mixing  it  with 
lime  and  blowing  steam  through  it  the  ammonia  is  ex- 
pelled, and  conducted  to  vats  containing  anlphuric  acid, 
where  it  ia  absorbed  and  combined  as  sulphate,  which  is 
obtained  in  crystals  on  evaporation.  This  salt  ia  used  aa 
a  fertiliser,  in  the  manufacture  of  alum,  and  for  the  prepa- 
ration of  other  ammoniacal  oompounds.  The  tar  is  a  very 
complex  body.  It  was  formerly  thrown  away,  but  ia  now 
the  sonree  of  a  great  variety  of  useful  products.  The 
quantity  obtained  from  a  ton  of  ooal  varies  with  the  cha- 
racter of  the  coal  and  the  temperature  to  which  it  is  ex- 
foscd — the  higher  the  boat  the  smaller  the  yield  of  tar ; 
1  to  18  U.  S.  gallons  is  the  usual  yield  of  tar  from  caking 
ooale,  the  average  being  about  13  gallons.  The  Paris  gas- 
works averaged  12^  U.  S.  gallons  in  1866.  Cannel  coals, 
nscd  in  some  works  in  England  and  Scotland,  yield  a  larger 
quantity.  The  principal  constituents  of  the  tar  have  been 
already  enumerated  in  this  -article.  The  tar  is  used  as  a 
rough  paint  or  varnish  for  iron  and  wood;  for  waterproof- 
ing paper  and  felt  for  roofing  purposes ;  and  for  the  manu- 
facture of  pitch  for  roofing,  paving,  etc. ;  Naphtha,  Dead 
Oil,  Benzol,  Toldoi.,  Anilixb,  Aniline  Colors,  Napbtoa- 
LENE,  Naphthalene  Colors,  Carbolic  Acid,  Carbolic  Acid 
Colors,  Picric  Acid,  etc.,  Crestlic  Acid,  Anthracene, 
Artificial  Alizarene  (which  see;  see  also  Tar).  JTie 
Se/nte  Oxide  of  Iron.  —The  oxide  of  iron  is  used  over  and 
over  again,  being  regenerated  by  exposure  to  the  air,  by 
which  the  sulphur  extracted  from  the  gas  is  liberated 
from  the  iron  and  left  as  free  sulphur.  When  the  pro- 
portion of  sulphur  reaches  40  or  50  per  cent,  the  mixture 
is  treated  for  the  extraction  of  ammonia  salts  and  sulphur, 
the  purified  oxide  of  iron  being  then  returned  to  the  gas- 
wnrks  to  be  used  again.  The  refuse  iron  contains  consider- 
able cyanogen,  which  may  be  extracted  by  potash  and  sold 
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fresh,  as  explained  under  Purification,  and  is  uselesa  for  any 
purpose.  After  being  weathered,  however,  it  may  be  used 
with  advantage  as  a  fertilizer.  Dr.  A.  VSIcker  gives  the  fol- 
lowing analysis  of  weathered  gaa-Uma;  dried  at  212°  F. : 

Caustic  lime 18.23 

Carbonate  of  lime 40.40 

Sulphite  of  lime It.l9 

Sulphate  of  lime  (gypaom) 4.C4 

Magnesia  and  alkaliea 2.63 

Oxide  of  iron  and  alumina 2.41 

Phosphoric  aoid a  traee 

Insoluble  saiid,  etc 0.28 

Water  of  combination,  with  a  little  organic  matter...    7.24 

100.00 

The  fresh  gas-lime  contains  considerable  aulpbid*  of  cal- 
cium and  hyposulphite  of  lime,  which  makes  it  iisefal  for 
removing  the  hair  from  hides. 

Oat  from  Coal- Tar, — Ever  since  the  manufacture  of 
eo%l-gas  became  an  established  industry  the  importance  of 
converting  the  tar  into  gas,  or  of  so  ooniucting  the  de- 
structive distillation  as  to  prevent  its  formation,  has  been 
fully  recognized,  and  the  greatest  variety  of  processes  has 
been  patented,  all  of  which  olaim  to  make  more  gat  and 
better  gat  from  a  ton  of  ooaL  The  actual  possibilities  are 
estimated  by  comparing  the  weight  of  tar  with  the  weight 
of  gas  from  the  same  coal.  2240  pounds  of  average  caking 
coal  yield  from  9000  to  10,000  cubic  feet  of  gas  of  a  spe- 
cific gravity  of,  say,  0.430,  equivalent  to  296.86  or  329.84 
pounds  of  gas.  The  same  coal  yields,  say,  12  U.  S.  gallona 
of  tar,  the  specific  gravity  of  which  is  from  1.12  to  1.15,  or 
9.33  to  9.58  pounds  per  gallon,  equal  to  112  to  115  pounds. 
If  this  tar  could  be  entirely  converted  into  gas  of  .430  spe- 
cific gravity,  it  would  add  3394  to  3488  eubic  feet  to  tha 
yield  of  gas.  The  case  is  still  more  striking  when,  as  in 
some  cities  in  England  and  Scotland,  oannel  coal  is  exdn- 
aively  employed,  oannel  coal  yielding  10,000  cubic  feet  of 
gas  having  a  specific  gravity  of  .500,  or  383.5  pounds  of 
gas,  yields,  say,  30  gallons  of  tar,  specific  gravity  0.990,  or 
247.38  pounds  of  tar,  which,  if  converted  into  gas  of  spe- 
oific  gravity  .500,  would  add  6449  feet  to  the  yield  of  gaa. 
The  proportion  of  carbon  in  coal-tar  ia  so  great,  howevw, 
that  under  no  system  can  it  be  converted  into  gas  without 
the  formation  of  a  considerable  proportion  of  fixed  coke, 
probably  from  25  to  40  per  cent,  of  its  entire  weight.  This 
fact  reduces  very  considerably  the  possible  gain  of  gas  from 
the  tar ;  in  the  cam  of  caking  coal,  the  usual  material,  from 
the  3394  to  8488  cubic  feet  of  gas  to  not  much  above  2000 
feet.  To  secure  this  gain,  the  tar,  which  has  a  market-valne 
of  ftom  33  to  60  cents  per  ton  of  coal,  must  bo  sacrificed, 
and  more  complicated  apparatus  and  a  larger  consumption 
of  fnel  and  labor  must  be  resorted  to.  It  is  for  these  rea- 
sons that  none  of  the  methods  suggested  for  producing  gas 
from  the  tar  have  as  yet  been  snooessful.  In  1818,  John 
Grafton  patented  the  conversion  of  the  tar  into  gas  by  de- 
livering it  into  a  second  retort,  heated  to  redness  and  filled 
with  iron  filings,  coke,  etc.  In  1820,  Mr.  Lowe  contrived 
an  arrangement  of  five  retorts — three  below  and  two  above— 
for  the  same  purpose.  The  retorts  were  charged  in  the  usual 
way  with  coal,  and  when  the  earl>oniiation  bad  gone  on  for 
three  hours,  the  tar  was  admitted  into  the  back  part  of  the 
upper  hotter  retorts  by  a  syphon  tube.  Some  have  mixed 
tlie  tar  with  small  coal,  others  with  peat,  sawdust,  porous 
stones,  etc.  In  1827,  Bernard  Chaussenot  patented  in 
France  the  use  of  one  vessel  or  retort  heated  to  a  low  tem- 

rierature  for  distilling  "  resin  and  all  hydrogenous  matters 
iqnid  and  solid"  into  rich  vapors,  and  a  aceond  retort 
heated  to  a  high  temperature  for  converting  these  vapon 
into  permanent  gas.  This  principle  has  been  the  basis  of 
numerous  patents — Robertson  (in  1848),  Gesner  (1840), 
Hanson  (1853),  Gale  (185S),  Fryer  (1368),  Ereleigh 
(1870?),  etc.  While  this  principle  has  not  been  anooesa- 
ful  if  applied  to  cool  alone,  it  is  probably  essential  to  the 
production  of  gas  from  petroleum  or  any  of  its  products, 
and  is  in  successful  operation  in  several  works  where 
petroleum  naphtha  is  used  as  an  enricher  for  coal-gas,  aa 
at  the  Harlem  and  the  Mutual  works  in  New  York,  the  Cit- 
izens' and  the  People's  works  in  Brooklyn,  and  many  others. 
This  is,  after  all,  but  a  subdivision  of  the  process  which 
actually  takes  place  in  every  coal-retort,  as  already  stated 
in  this  article.  The  ooal  is  always  distilled  at  a  low  heat, 
and  the  condensable  vapors  are  subsequently  converted  into 
permanent  gas  after  they  leave  the  ooal. 

V.  Oil-Oat. — As  a  matter  of  fact,  whenever  oil  ia  bamed 
in  lamps,  it  is  first  converted  into  gas  at  tho  wick.  This 
is  by  iar  the  most  economical  method  of  making  oil-^aa. 
Nevertheless,  when  gas-lights  were  first  introduced  ooal 
was  quickly  replaced  by  oil.  Cheap  refuse  oils  and  fata 
were  employed,  kitchen  grease,  and  whale  oil.  The  gai 
was  obtained  by  allowing  a  stream  of  tho  oil  or  melted  fat 
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rimiliir  poroai  solid.  The  oil  wu  at  one*  eoiiT«rted  Into  » 
permanent  gas,  which,  owing  to  the  freedom  of  the  oil  from 
nitrogen  and  aulphnr,  contained  no  ammonia  or  enlphnr 
eomponnds,  and  ooniieqnently  required  no  puriSeation, 
merely  washing  with  water  to  eondenaa  the  liqnid  prod- 
oots,  A  oonsiderable  residae  of  charcoal  is  always  left  in 
the  retort.  Oils  and  fats  consist  ohieflj  of  oleine,  C|Hs 
(CisHs>Os)s-CtTHiMOs,  and  stearine,  CsHs(CisHaOi)s- 
CuHiieOsi  which  are  eooTorted  bj  deatmctiTe  distillation 
into  a  mixtore  of  gases  consisting  largely,  oflea  to  the  ez- 
taat  of  30  or  40  per  cent.,  of  rich  olefines  and  bensola  ra- 
port,  the  remainder  being  hydrogen,  marsh-gas,  eto.  Oil- 
gas  is  eonseqnently  a  very  heavy  gas,  its  sp.  gr.  ranging 
tnm  O.SDO  to  l.IOO.  Hydrogen  —  .0693,  marsh-gas  0.6670, 
ol«8ant  gas  .9702,  propylene  1.4653,  butylene  1.9404,  amy- 
lene  2,4265,  bensol  vapor  2.704.  Oil-gas  possesses  a  very 
high  illaminating  power,  several  times  that  of  ordinary 
•o«l-gas,  and  must  be  burned  through  very  small  burners 
to  prtTaat  smoking.  The  yield  of  oil-gas  depends  upon 
the  temperature  at  which  the  oil  and  its  vapors  are  dacom- 
poaed;  a  low  temperature  gives  a  smaller  quantity  of  very 
rich  gas,  with  the  minimum  deposit  of  carbon.  A  high 
temperature  yields  more  hydrogen  and  marsh-gas,  and  a 
larger  deposit  of  carbon.  A  gallon  (U.  S.)  of  oil  weighs 
about  8  pounds ;  1000  cubic  feet  .000  gas  weighs  AO  pounds. 
Were  there  no  waste,  and  were  it  possible  to  obtain  8  pounds 
.MO  gas  fWim  1  gallon  of  oil,  8. S3  gallons  of  oil  would 
make  1000  cubic  feet  of  gas.  Tn  practice  the  results  are 
very  Tarisble,  from  80  to  100  feet  per  gallon  being  reported. 
From  1824  to  1828  the  Kew  York  Gas-Light  Company 
nsod  oil  exclnsively,  selling  gas  at  $10  per  1000  enbio  feet. 
VI.  Oat  from  Soap-  Water. — In  some  parts  of  Eorope 
the  refase  soap-water  in  which  sheep,  woof,  etc.  have  been 
eleansed  is  employed  for  the  manufacture  of  gas.  It  is 
treatad  either  with  lime,  which  forms  an  insoluble  lime-soap 
whieb  separates  as  a  precipitate,  or  with  sulphuric  or  hy- 
drochloric acid,  which  frees  the  fatty  acids  as  ao  oily  layer. 
Both  these  products  yield  an  excellent  oil-gns  by  destruc- 
tive distillation. 

Til.  Rotin-Oai  was  introduced  when  oil-gas  became  too 
eip«DSive.  The  rosin  was  melted  either  alone  or  with  a 
Httle  oil  of  turpentine,  and  allowed  to  run  into  a  red-hot 
retort  containing  coke,  etc. ;  100  nouiids  rosin  yielded  fh>m 
1000  to  1300  cubic  feet  of  gas,  wnioh  required  no  purifica- 
tion, except  by  cold  water  to  oondense  certain  oily  vaporA 
The  gas  has  a  sp.  gr.  of  0.080  to  0.850,  and  is  little  in- 
ferior in  illuminating  power  to  oil-gas.  From  1828  to  1848 
the  New  York  Oas-Light  Company  supplied  rosin-gas  to 
its  consumers  exclnsively,  at  STper  1000  cubic  feeL  It 
was  then  replaced  by  coal-gas  at  $2.50. 

VIII.  Wood-Qa>. — When  dry  wood  is  subjeeted  to  de- 
straetive  distillation  it  yields  (1)  gas,  (2)  tar,  (3)  water  con- 
taining acetic  acid  and  wood  naphtha,  and  leaves  (4)  a 
residanm  of  charcoal.  In  1799,  Lobon  patented  a  process 
for  making  wood-gas,  but  his  gas  possessed  so  little  illu- 
minating power  that  the  process  was  a  failnre.  The  gas 
obtained  by  heating  wooa  to  the  temperature  of  bailing 
nereniy  contains — 

Marsh-gas. 7.0 

Carbonie  oxide 35.6 

Carboni«aaid 57.4 

100. 
In  1849,  Pattenkofer  of  Munich  found  that  when  the  rola- 
tUa  products  of  the  distillation  of  wood  at  a  temperature 
fh>m  482°  F.  to  &72o  F.  (the  gas,  tar,  eto.)  were  passed 
throngk  a  red-hot  tube,  tha  voiame  of  the  gas  was  inereaaed, 
while  by  the  decomposition  of  the  tarry  oils  a  considerable 
qaantity  of  oleilant  gas  and  rich  hydroearbon  vapors  ware 
pradueed,  a  rich  and  valoable  gas  being  obtained.  The  fol- 
lowing analysis  of  cmde  wood-gas  from  the  Munich  &.  B. 
Aation  illustrates  the  result  of  the  prooess : 

Oleflant  gas  and  rich  hydrocarbon  vapors...,  C.91 

Marsh-gas 11.06 

Hydrogen 15.07 

Carbonic  oxide 40.59 

Carbonic  acid 25.72 

This  proeesi  has  been  introdneed  in  many  Enrapaaa  eitiea 
where  eoal  is  not  available.  The  wood  is  kiln-dried  by  the 
waste  heat  of  the  retorts,  fir  being  generally  selected.  In 
some  oases  a  little  boghead  mineral  or  other  rich  coal  or 
■hale  is  added  as  an  enricher.  The  charge  of  100  pounds 
or  more  of  wood  requires  only  one  and  a  half  hours'  ex- 
posure to  a  low  heat ;  consequently,  16  charges  can  be  run 
off  in  24  hours.  The  yield  is  from  600  to  600  feet  of  gas, 
and  from  18  to  25  pounds  of  charcoal,  from  FM  pounds  of 
wood.  The  ebareoal  is  quenched  with  wet  sand.  The  fol- 
lowing analyses  exhibit  the  composition  of  purified  wood- 
gas  :  A  is  an  avetage  of  4  analyses  by  Reissig ;  B  and  C  are 


by  Oibbs  and  Oenth :  B,  gas  from  eld  field  pine ;  C,  gas  from 
small  second-growth  oak. 

A.  B.  c 

Olefiant  gaa  and  rieh  hydio- 

enrbon  vapors 7.86        10.57  6.46 

Marsh-gas 25..S8        21.50        UM 

Hydrogen 34.96        32.71        30.U 

Carbonie  oxide 31^0        27.11        26.11 

Oxygen none         0.16        none 

Nitrogen f_  2.55       _3.J|» 

100.         VOO.  100. 

Speolfie  gravity 0.663        0.580 

Owing  to  the  high  specific  gravity  of  wood-gns,  often  reach- 
ing .700,  and  the  large  percentage  of  carbonic  oxide,  the 
flame  from  an  ordinary  Durner  with  small  holes  and  high 
pressure  is  scarcely  luminous,  but  from  burners  with  large 
openings  and  low  pressure  the  light  eouals  and  sometimes 
exceeds  that  of  coal-gas.  Liebig  and  Steinhill  found  the 
light  from  4^  feet  to  be  20  per  cent,  greater  than  from  tha 
same  amount  of  coal-gas.  Among  the  advantages  claimed 
for  wood-gas  are  (1)  cheapness  of  material;  (2)  smaller 
and  simpler  apparatus,  owing  to  the  short  heats  being  on* 
and  a  half  hours ;  a  wood  retort  will  yield  10,000  feet  in  24 
hours,  while  a  coal  retort  yields  only  4000  feet  in  the  same 
time;  (3)  more  valuable  in  products,  charcoal,  tar  (2  per 
cent),  acetate  of  lime  (0.5  to  0.75  per  cent.).  This  gas  has 
been  introduced  in  Switxerland,  Norway,  Sweden,  Russia, 
eto.  In  1856  wood-gas  was  made  at  the  Philadelphia  gas- 
works, and  was  found  to  be  cheaper  than  coal-gas,  and 
fully  equal  to  it  in  illuminating  power.  (See  J.  Frank,  Iiul., 
xxxii.  136;  x.xxiii.  313;  xxxiv.  126,  349;  also  Waqnbr's 
Jahmberirht  (vols.  i.  to  x.)  and  Handbnek  dtr  Holt-  tind 
Torf-gat  t'abrikation,  Munich,  IS63.) 

IX.  Peal-Gat. — The  following  products  ore  obtained  on 
subjeotiog  air-dried  peat  to  destructive  distillation  : 

Vabl.  Km  •■<  LttkekT. 

Gas 17.625  25  to  68 

Tar 6.875  2   "      5 

Aqueous  disUUate 52.000  11   "    38 

Charcoal ..25.000  10  "   40 

100. 
The  gas  oontaina  after  purification — 

A.  B. 

Olefiant  gas  and  hydrocarbon  vapors.  9.52        13.16 

Marsh-gas 42.65        S.t.00 

Hydrogen 27.50        .S5.18 

Carbonio  oxide 20.33        18..M 

Nitrogen ?  0.32 

100.  100. 

The  tar  is  rieh  in  paraffine,  burning  and  lubricating  oils, 
and  creosote  (carbolic  acid  >) ;  the  aqueous  distillate  yields 
ammonia,  oeetio  acid,  and  methylie  alcohol ;  the  charcoal 
is  a  valuable  deooloriser  and  disinfectant.  The  yield  of 
gas  is  rarioutly  stated  at  from  2.51  to  5.80  feet  per  pound, 
or  from  5622  to  13,000  feet  per  ton  of  2240  pounds.  The 
gas  is  said  to  be  of  good  quality,  from  16.66  to  22.60  candles. 
(See  W.  Reissio's  HandbKck  der  Holt-  und  Torf-gat  fat- 
rikalion,  Munich,  1863;  Urk's  Viet.,  article  "  Peat;*'  and 
Report  OH  tke  Nature  and  Productt  of  tk^  Deatrnetive  J>t«- 
lUlalioH  of  Peat,  Parliamentary  Blue-book,  1361.) 

X.  Petroleum  and  Jfapklka-Oa:  See  PcTROI/ECIf.  XI. 
Air-Oat.  See  PxTROLXUH.  XII.  Water- Gat.  SeeWATER- 
Gas.     XIII.  Oxy-kydrogen  Gat-ligkliiig.     See  Oxyqeh. 

For  further  details  with  regard  to  gas-lighting  the  fol- 
lowing works  may  be  consulted:  Mi'SPRATt's  Chemtttryi 
HnsPRATT's  Handbuek  der  Tecknitrke  Ckrmie,  3**  Auf., 
1876;  WuRTs's  Dirtiontiaire  de  Chimie;  Neitet  Handtror- 
terbnek  der  Chewie;  Le  Gaz;  Wagner's  Jakretbericht  der 
Ckemiteken  Teehnologie;  Matthbws's  Hittory  of  Gat-light- 
ing, 2d  ed.  1832;  Bu>cnilAN!l'l  SeitrUgt  tur  Oetekirkle  der 
OatbeUurktungf  1871;  Abridgmentt  of  Speeijieationt  of 
Patentt  relatiug  to  tke  Production  niirf  AppticntioHt  f 
Gat,  1860;  Accim's  Practical  Treatite  on  Gatligkl,  4th  ed. 
1818;  Aocum'b  Detcription  of  the  Procett  of  Maimfarlnring 
Coal-Oat,  1819;  BowDITCH,  The  Analytit,  Terknienl  Valua- 
tion, Purijtcation,  and  Vte  of  Coal-Oat;  Tke  Oat-Mnna- 
ger't  Handbook,  'Thovas  Nrwbiooing;  Bower,  Gat-Engl- 
neer*t  Book  of  Reference;  Cleqo,  On  the  Manufacture  of 
Coal-Oat;  CoLBl'RIC,  Tke  Gattcorkt  of  London;  Gat-Con- 
lumtr't  Onlde;  Hvents,  Oatmorkt  and  MannfaetHring  Conl- 
Oat;  Masox,  Tke  Oatfittet't  Onide;  D'HcROODRT,  De 
Vfclairagedn  Oat;  RiCHART),  Gat-CoHtiimer*t  Guide;  ScGO, 
Gat  Manipulation,  with  a  Detcription  of  the  rariowt  Inttrn- 
mentt  and  Apparatut  employed  in  the  Analytit  of  Coal  and 
Coal-Oat;'Wii,Kna,  Horn  to  Manage  Oat;  ScRiLLiiCG,  Hand- 
buek fUr  Steinkoklengat;  ScRiLLIKO,  Traitt  d'fclairage 
par  it  Oat;  Knapp's  Lehrburk  der  Ckem.  Teeknologie,  S" 
Auf.,  1865;  BoLLsr'g  Handbuek  der  Chem.  Teeknologie, 
1862 ;  and  the  authorities  previously  cited  in  this  article. 

C.  F.  Chaholbr. 
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QA8PABIN,  DB-QASTEEOPOD8. 


'  tiasparin,  de  ( Aaixon  I^tibxhs),  Cockt,  b.  at  Qrsags, 
Fnnce,  July  10,  1810,  th«  ion  of  Count  Adrien  Etiennc 
Pierre  de  Ouparin  (1783-1862),  an  Orleanist  statesman  of 
liberal  views.  Tho  sod  was  mucli  in  public  life  until  1848 ; 
disapproved  of  the  revolution  of  1848,  and  after  Napoleon 
III.  oame  into  power  retired  to  Switserlaod,  where  ne  en- 
gaged in  literary  pursuits.  D.  at  Qenera  Ma;  li,  1871. 
De  Oasparin  was  a  Protestant,  a  friend  of  safe  reform 
measures,  a  pronounced  enemy  of  slarery,  and  was  the 
author  of  several  volumes,  chiefly  upon  religious  and  social 
questions;  two  of" which,  Ze«  Etat»-Va\t  en  ISGl  (1861) 
and  L'Amtriqwe  decant  VEnropt  (18G2),  maintaining  the 
justice  of  the  Federal  cause  in  the  U.  S.  during  the  recent 
oivil  war,  were  translated  into  English  and  widely  read  in 
tho  U.  S. — MuK.  Val£rie  Bossikr  de  Gasparin,  his  wife, 
has  also  written  much  upon  topics  Itindred  to  those  dis- 
cussed by  her  husband. 

Gasp4,  oounty  of  Quebec,  bounded  upon  the  N.  and 
E.  by  the  Oulf  of  St.  Lawrence.  It  is  rooky,  but  very 
fertile,  and  contains  the  eastern  extremity  of  the  Notre 
Dame  Mountains.  Tho  fisheries  are  important.  Lead, 
gold,  and  petroleum  are  reported  as  existing  here.  Grind- 
stones are  quarried.  Cap.  Perci.  Pop.,  exclusive  of  Mag- 
dalen Islands,  1&,&57. 

Gasp£  BasiO)  a  port  Of  entry  on  Oasp£  Bay,  and  in 
Oasp6  CO.,  Quebec,  Canada,  has  a  splendid  harbor  and  is 
surrounded  by  a  fertile  region.  It  has  cod  and  whale  fish- 
eries, a  steam  lumber-mill,  and  several  new  wharves.  It 
is  defended  by  Fort  Ramsay.  Pop.  about  700. 
Gas'per,  tp.  of  Preble  oo.,  0.  Pop.  895. 
Gas'port,  post-v.  of  Uoyulton  tp.,  Niagara  co.,  N.  Y., 
on  the  Erie  Canal,  has  a  natural  spring  of  burning  gas. 
Here  are  a  dry-dook  and  some  manufactories. 

Gasseadi  (Pierre),  b.  at  Champteroier,  Provence,  Jan. 
22,  lb9l ;  was  a  poor  peasant's  son,  but  by  his  remarkable 
precocity  of  intellect  attracted  the  attention  of  a  rich  rela- 
tive, who  sent  him  to  school.  When  ten  years  old  he  de- 
livered a  Latin  nddres:)  before  the  bishop  of  Uigne;  when 
nineteen  (1611)  took  for  a  time  the  professorship  of  theol- 
ogy at  Digne;  became  professor  of  philosophy'  in  the  uni- 
versity at  Aix  1616;  took  priesit's  orders  1017;  became 
canon  and  then  provost  in  tne  diocese  of  Digne  1623,  but 
did  not  assume  the  latter  olBce  for  some  years.  At  the  same 
time  he  was  pushing  his  researches  in  every  department  of 
human  learning,  and  attained  renown  in  many  fields.  He 
became  in  1615  professor  of  mathematics  at  Paris.  Ga- 
lileo, Hobbes,  Kepler,  and  Descartes  were  his  friends  and 
correspondents,  and  with  the  last  mentioned  he  held  a 
famous  controversy,  in  which  the  learning,  argumentative 
skill,  and  good  temper  of  Gasseodi  gained  a  victory  over 
his  more  original  and  brilliant,  but  less  accomplished,  op- 
ponent. Gassendi  was  an  able  opponent  of  tbe  Aristotelian 
scholastic  philosophy,  and  by  his  championship  of  Epicu- 
reanism drew  upon  himself  the  charge  of  infidelity ;  but 
he  was  a  devout  ohurchman  and  a  aons^ientious  conserva- 
tive, who  espoused  the  cause  of  physical  science  from  a 
conviction  of  its  truth,  reicoting  tho  old  philosophy  simply 
on  account  of  its  inoonsistcnoy  with  the  foots  of  science,  but 
adopting  a  new  philusophy  equally  inconsistent  with  the 
doctrines  of  hisown  religious  system.  Moiiire  was  his  pupil. 
D.  at  Paris  Oct.  21, 16i>5.  His  best  works  are  De  vita  mnri- 
hut  ct  placi'lii  Epicuri  (1617),  Si/iitagma  Phitoioplia  Bpi- 
ciu'i  (16(9),  and  tho  admirable  Licei  of  Tyoho,  Copernicus, 
Regiomontanus,  and  Purbach.  Ho  published  in  1630  a  se- 
vere attaek  upon  Robert  Flndd.  His  Iiuliiiitio  Artronomtea 
(1615),  an  able  work,  has  a  value  now  chiefly  historioal. 
His  Si/ntai/um  PhiU>top\icnm  (1658),  a  work  of  great  eru- 
dition, sets  forth  his  own  eclecticism.  His  philosophy  in 
some  parts  remarkably  resembles  that  of  LooKe.  His  doc- 
trine in  some  respects  was  identical  with  the  sensoalistic 
dogma  of  his  friend  Hobbes;  and  in  spirit  and  manner 
Gassondi  has  much  in  common  with  Bacnn,  whose  disciple 
he  professed  to  be.  He  was  a  most  amiablo  and  benevo- 
lent man,  austere  in  his  life,  and  a  laborious  student.  His 
cautious  spirit  led  him  to  oppose  tho  important  physiolog- 
ical discoveries  of  Harvey  and  Pecquet.  His  Lift  was 
written  by  Bougerel  (16.37).  by  Sorbiiro  (1658),  by  0am- 
burat  (1770),  and  by  A.  Martin  (1853).     0.  W.  Grebxe. 

Gasse'rian  Gan'glion  [named  from  Oii'Mo  Casserio 
(QiiMeriiit),  1566-1616,  its  discoverer],  a  large  semilunar 
ganglion  upon  the  large  or  sensory  root  of  the  fifth  cranial 
nerve,  near  the  apex  of  the  petrous  portion  of  the  temporal 
bone.  It  is  found  in  man  and  many  of  the  lower  animals, 
and  at  onee  recalls  tho  ganglia  upon  the  posterior  roots  of 
the  spinal  nerves,  of  which  it  is  the  analogue. 

Gas  Tar.  See  Tar,  by  Prof.  C.  F.  Cbardlrr,  Ph.  D., 
LL.D.,  M.  N.  A.  S. 

Gas'tein,  a  beautiful  valley,  some  30  miles  long,  in 
Austria,  til  tbe  8.  of  Salzburg.    It  is  traversed  by  the  Ache, 


and  has  on  either  hand  steep  mountains  with  some  glaciers^ 
and  containing  mines  of  gold  and  silver.  Here  are  three 
villages,  Hofgastein,  Dorfgastein,  and  Wildbadgastein,  the 
last  one  of  the  most  fashionable  watering-places  in  Europe. 
It  has  thermal  springs,  renowned  for  their  efficacy  in  the 
treatment  of  many  chronic  diseases.  Wildbadgastein  was  in 
1365  the  place  of  tbe  convention  held  by  the  sovereigns  of 
Austria  and.  Prussia  and  their  diplomatic  agents  for  the 
purpose  of  settling  the  affairs  of  Sleswick-Holstein. 

Gaatein,  The  ConTention  of,  was  concluded  at 

Wildbadgastein  (Aug.  14, 1865)  between  Austria  and  Prus- 
sia, and  was  intended  to  regulate  the  relations  of  these  two 
powers  with  respect  to  the  duchies,  Sleswick,  Holstein,  and 
Lnuenburg,  which  they  had  taken  from  Denmark,  and  now 
occupied  in  common.  By  the  convention  they  agreed  that 
Sleswick  should  be  placed  entirely  under  Prussian,  Hol- 
stein entirely  under  Austrian  administration,  while  Lanen- 
burg  should  be  annexed  to  Prussia,  Austria  ceding  its  part 
of  it  for  2,000,000  thalers.  Aug.  20  this  convention  was 
signed  at  Salrburg  by  the  emperor  Francis  Joseph  and 
King  William,  August  Niemahx. 

Gas'teropods,  or  Gas'tropoda  [Gr.  ymrr^, "  belly," 
and  wvH,  "  foot "],  a  class  of  the  typical  mollusks  or  MoL- 
LuscA  VERA  (having  three  well-developed  pairs  of  ganglia 
— that  is,  cerebral,  pedal,  and  branchial  or  parieto- 
splanchnio),  distinguisned,  in  contrast  with  one  or  other  of 
toe  reuaining  classes  (Cephalopods  and  Lamellibranch- 
iates),  ty  the  development  of  a  Dead  more  or  less  differen- 
tiated from  the  body,  and  generally  bearing  eyes  and  teo- 
tacles;  an  "odontophore"  (also  called  "radula"  or  "lin- 
gual ribbon  ")  armed  with  chitinons  "teeth"  (rarely  atro- 
phied); a  foot  arising  from  the  hiemal  or  ventral  surface 
of  the  body  (whence  the  name) ;  and  a  mantle  (at  least 
in  the  young),  which  is  undivided  and  continuous  round 
the  body,  and  which,  in  most  forms,  secretes  a  univalve 
or  uniserial  multiralve  shell.  These  are  the  only  cha- 
racters which  are  common  to  all  tbe  members  of  this  class 
(and  even  in  a  few  cases  one  or  other  of  tbe  parts  re- 
ferred to  is  suppressed),  but  nevertheless  the  limits  of 
the  class,  or  at  least  the  common  agreement  of  all  its 
constituents  in  positive  as  well  as  negative  characters,  is 
almost  universally  admitted.  The  most  familiar  repre- 
sentatives of  the  doss  are  the  ordinary  univalve  shells, 
and  they  will  convey  a  good  idea  of  the  characters  com- 
mon to  most  of  the  species  of  the  division ;  but  a  wider 
surrey  is  necessary  to  check  the  impressions  that  would  be 
derived  from  their  uniformity  in  many  characters.  These 
typical  forma  have  an  unsy  mmetricai  body,  with  the  risceral 
lac  spiral  and  separated,  as  a  strangujated  hernia,  from  the 
body,  and  fitting  into  a  spiral  shell  secreted  by  a  so-called 
mantle ;  a  foot  with  a  broad  fiat  surface,  separated  by  a 
decided  constriction  from  the  body ;  a  well-developed  head ; 
and  tentacles,  on  or  near  which  are  eyes  at  the  anterior  por- 
tion of  the  head.  Many  of  them  are  also  provided  with  a 
peculiar  element  which  is  generally  either  corneous  or  cal- 
careous, and  which  is  called  the  operculum ;  this  is  devel- 
oped from  a  peculiar  lobe  of  the  foot,  called  the  operon- 
ligerous  lobe.  None  of  these  characters,  however,  are  nni- 
Tenal,  and  deviations  from  tho  type  in  such  respects  may 
be  found  in  forms  that  tire  otherwise  closely  allied. 

Inasmuch  as  the  teeth  of  tbe  lingual  ribbon  and  the 
operculum  are  parts  much  used  in  classification,  it  is  neeea- 
sary  to  enter  upon  their  consideration  in  more  detail. 

The  lingual  ribbon  on  which  the  so-called  teeth  are 
borne  is  called  by  Prof.  Huxley  "odontophore."  The 
odontophore  is  well  described  by  him  as  consisting  "es- 
sentially of  a  cartilaginous  cushion,  supporting,  as  on  a 
pulley,  an  elastic  strap,  which  bears  a  long  series  of  trani- 
versely  disposed  teeth.  The  ends  of  the  strap  are  con- 
nected with  muscles  attached  to  the  upper  and  lower  sor- 
face  of  the  hinder  extremities  of  the  cartilaginons  cosh^ 
ions;  and  these  muscles,  by  their  alternate  contractions, 
cause  the  toothed  strap  to  work  backward  and  forward 
over  the  end  of  tho  pulley  formed  by  its  anterior  end.  The 
strap  consequently  acts  after  the  fashion  of  a  chain-saw 
upon  any  substance  to  which  it  is  applied,  and  the  result- 
ing wear  and  tear  of  its  anterior  teeth  are  made  good  by 
the  incessant  development  of  new  teeth  in  the  seoreting  sac 
in  which  tbe  hinder  end  of  the  strap  is  lodged.  Besides  tbe 
ohain-sawlike  motion  of  the  strap,  the  odontophore  may  be 
capable  of  a  licking  or  scraping  action  as  a  whole."  This 
organ  is  developed  in  almost  all  the  Qasteropods,  having 
recently  been  found  in  several  forms  to  which  it  had  been 
formerly  denied,  although  none  has  yet  been  disoovered  in 
the  Pyramidellidse,  Eulimidie.  and  Styliferidae.  The  num- 
ber of  rows  of  these  teeth  is  generally  coincident  with  other 
important  chtfraeters,  and,  together  with  the  structure  of 
the  teeth,  form  an  excellent  index  to  the  relations  of 
the  various  Pectinibranohiate  forms.  The  chief  modifi- 
cations in  the  number  in  a  tranSTorse  row  and  tbe  form  of 
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the  MTenl  teeth  ue  illnttnted  in  the  ueompanying  tg- 
one,  aad  will  obviate  the  oeeesaity  of  further  explanation, 
•xeept  to  lay  that  th«  number  of  rows  >•  very  eonaiderable, 
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Peetinibranchiateg)  the  dentition  of  the  lingual  ribbon  is  nn 
excellent  index  to  the  affinities  of  the  groups,  it  fails  in 
thii  refpeet  in  others,  and  especially  intheNudibiancfaiate 
and  Tectibranchiate  Uasteropods;  but  at  the 
same  time  we  must  dismiss  any  prejudieei  re- 
■peeting  the  value  of  the  form  of  the  shell  in 
the  determination  of  the  affinities  of  the  ani- 
mals  to  which  they  belong;  the  same  kind  of 
■hell  may,  for  example,  be  common  to  forms 
that  are  radically  different  in  their  organita- 
tioD,  and  there  is  no  a  priori  reason  why  the 
modi6cations  of  the  shell  should  be  of  any 
greater  value  than  those  of  any  other  single 
part  of  the  organism.  We  should  in  all  cases 
allow  ourselves  to  be  gnided  by  the  cousider- 
ation  of  the  snm-total  of  obaraeters.  Indeed, 
■o  far  ii  the  shell  from  being  of  paramount 
value,  there  are  reasons  derived  from. its  de- 
velopment and  teleology  why  it  should  be — 
fact  it  is— of  comparatively  little  syste- 
tmportanee.  We  need  not  be  surprised, 
then,  to  And  that  shells  like  the  polished  Ift- 
licet  of  the  older  writers  should  belong  to 
forms  which  differ  very  much  in  other  respects ; 
again,  the  operculum  in  its  modifications  is 
very  oharaeteristie  of  many  groups,  while  in 
others  it  is  very  variable,  and  may  be  present 
^and  then  variously  modified,  varying  in 
structure  and  sise — or  absent  in  groups  whose 
members  agree  in  all  essential  respects. 

It  has  already  been  remarked  that  the  shell 


I.  Baoeal  plate  of  THIii*,  magnified  40  diameters.    2.  Section  of  lingual  ribbon  ,  .,-.,.,  .  ,    . 

of  SipkorKuia,  showlnii  throe  complete  rows  of  teeth :  I,  lateral  teeth :  c.  era-  may  be  variously  developed  in  members  of  the 
tnl  teeth.    8.  Ungual  teeth  of  Aehalixa  fuUca:  <,  lateral  or  pleural  teeth;  same  natural  group.     In  some  it  is  capable  of 

e,  central  or  rhachSdlan  teeth.    Specimens  of  each  at  the  leT  - 

highly  magnified. 


and  may  anurant  to  several  hundred,  and  that  the  central 
teeth  in  a  raw  are  called  "lachidian,"  and  the  lateral 
"pleural." 

The  operonlnm,  although  of  less  significance  as  an  index 
of  the  relations  of  the  superior  combinations  of  Oaster- 
opods,  is  very  important  for  the  determination  of  their 
minor  afflnities.  The  form  is  generally  coincident  with 
that  of  the  aperture  or  mouth  of  the  shell,  but  is  sometimes 
much  (mailer.  In  the  shells  provided  with  a  long  siphon- 
like  tube,  the  operculum  is  therefore  elongated  and  more 
or  less  claw-shaped,  while  in  those  shells  whose  aperture  is 
eiroular  the  operculum  has  a  corresponding  form.  There 
is  also  a  very  considerable  difference  in  the  mode  of  growth 
in  different  forms.  Commencing  from  the  nucleus,  (1) 
sometimes  the  increase  takes  place  regularly  around  it  (as 
in  AmpMaria,  Yiciparat,  etc.),  in  which  case  it  is  called 
concentrio ;  in  others  the  growth  is  in  a  spiral  direction ; 

(2)  sometimes  (as  in  Twbo)  with  a  few  rapidly  widening 
whorls,  in  which  case  we  have  a  pauoispiral  operculum; 

(3)  sometimes  (as  in  Trochm)  with  the  whorls  numerous 
and  slowly  increasing  in  width,  and  then  a  multispiral  one 
is  formed;  (4)  in  others  (as  in  Strombiu)  the  increase  is 
chiefly  in  a  more  or  less  curved  axis,  when  an  angnieulate 
or  olaw-shaped  operculum  is  generated ;  (5)  in  others  still 
(e.  g.  Purpura)  the  increase  is  from  a  marginal  or  lateral 
nneloos,  and  extends  in  a  diverging  direction  from  that 
nncleus,  and  an  imbricated  or  lamellar  operculum  is  the 
result;  (A)  finally  in  some  forms  (e.  g.  Iftrita)  a  process  is 
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OpercuUof  (I)  AmpuUaria,  (2)  l\irbo.  CV)  TVocAiu,  (4)  anmbvt, 
(i)  Purpura,  (&)  Aerila. 

developed  from  the  free  terminal  margin,  and  it  is  then 
said  to  be  articulated.  Aa  to  texture,  there  is  also  much 
differenoe,  but  there  is  no  connection  between  texture  and 
form,  for  the  same  shaped  operculum  (especially  in  the 
spiral  type)  may  be  either  corneous  or  calcareous,  or  com- 
pounded of  both  kinds. 

In  almost  all  cases  caution  must  b«  exercised  lest  the 
differences  in  one  group  prepossess  na  too  much  in  favor 
of  the  value  of  any  given  characters,  and  induce  us  to  ap- 
ply to  corresponding  differences  in  another  the  same  value. 
Thus,  although  in  the  ordinary  types  of  Qasteropods  (the 


left  are  more  receiving  and  concealing  the  entire  animal, 
and  in  others  so  reduced  as  to  be  almost  or  al- 
together wanting.  Nevertheless,  in  the  embryo  the  shell  is 
present  in  almost  all  except  the  ChitonidsD  or  Polyplaeo- 
pbora.  In  that  stage,  too,  in  the  normal  Oasteropods  which 
are  developed  in  the  ocean,  there  are  a  pair  of  ciliated 
fins  which  are  the  outgrowths  from 
o  those  portions  of  the  foot  called 

"cpipodia,"  while  the  other  portions 
of  the  foot  are  then  scarcely  at  all 
developed;  these  epipodial  wing- 
like fins  are  retained  in  a  modified 
condition  throughout  life  in  one 
great  group  (sul>-clnss  Pteropodn) 
of  the  Gasteropods  ;  but  in  most  of 
The  fty  of  SMm.        j|,^^j  j^^y  ^^^  become  aborted  and 

disappear,  and  the  shell  likewise  becomes,  in  many  forms, 
aborted.  In  all  species  retaining  shells,  this  minute  em- 
bryonic shell  is  retained  for  at  least  a  portion  of  the  life, 
and  is  distinguishable  as  the  nncleus  of  the  more  fully  de- 
veloped form  ;  in  a  number  of  forms,  however,  the  nncleus 
is  broken  off  as  the  shell  increases  in  siic. 

The  principal  modifications  of  structure  are  exhibited  in 
the  following  groups,  to  which  have  been  assigned  the 
rank  of  sub-classes. 

(1)  The  BicECA  have  the  body,  as  well  as  the  heart  and 
generative  organs,  more  or  less  asymmetrical,  with  the 
abdominal  viscera  generally  in  a  spiral  sack,  around  which 
is  secreted  a  univalve  shell.  The  mantle  extends  in  a  roof. 
like  manner  behind  the  head,  and  leaves  an  extensive  ap- 
erture into  the  branchial  cavity  ;  in  this  cavity  and  in  ad- 
vance of  the  heart  (hence  sometimes  called  Prosobranchi- 
ates)  are  situated  the  gills,  which  are  generally  pectinated, 
but  sometimes  plume-shaped,  and  otherwise  formed,  while 
sometimes  they  are  modified  for  ae'rial  respiration.  The 
head  is  well  developed,  and  tentacles,  as  well  as  eyea,  are 
almost  always  present.  The  teeth  of  the  odontophorc  are 
comparatively  few  in  number  in  each  transverse  series ;  the 
generative  organs  (except  in  the  Valvatidse)  are  differen- 
tiated into  distinct  individuals,  male  and  female  (and  hence 
the  name  of  the  sub-class).  As  an  additional  character. 
Prof.  Huxley  has  also  attributed  to  these,  as  well  as  to  the 
Opisthobranchiates,  an  alimentary  canal,  "that  is  always 
bent  upon  itself,  at  first  not  to  the  neural,  but  to  the  hsemal 
or  heart  side  of  the  body — the  rectum  very  commonly  open- 
ing into  the  mantle  cavity  above  the  cephalic  portion  of  the 
body,"  and  hence  has  distinguished  these  forms  as  a  class 
under  the  name  Branchiogasteropoda.  Ta  this  sub-class 
belong  the  orders  PEcrixiBRiscniATA,  Rhipidooix>ssa,  and 

DOCOOLOSSA. 

(2)  The  PcLHOiciriRA  agree  with  the  Dioeca  in  the 
asymmetry  of  the  body  and  of  the  organs  of  relation,  and  in 
the  shell  (except  in  its  development).  The  mantle,  how- 
ever, ia  attached  in  front,  and  restricts  the  respiratory  ori- 
fice to  a  contracted  valve-like  aperture.  The  respiratory 
cavity  has  its  whorls  partially  modified  into  a  vascular 
lung-like  apparatus,  and  there  arc  no  gills ;  the  head,  ten- 
tacles, and  eyes  are  essentially  like  those  of  the  Dioeca; 


454 


GASTON— GATCHINA. 


the  teeth  of  the  lingual  ribbon  are  very  nuraeroui,  com- 
paratirely  aimilar,  and  in  a  tranarerae  eoriea ;  the  generative 
organs  are  united  in  the  same  individual.  The  apeoiea,  it 
is  said  bj  Prof.  Huxley  (but  with  ver;  justifiable  reserva- 
tioD),aIso  agree  among  themselves,  and  differ  from  the  pre- 
ceding and  the  Opisthobraoobiates  in  having  the  primary 
bend  of  the  intestine  not 
to  the  haemal  but  to  the  ^-s. 
neural  side,  "the  event- 
ual termination  of  tbs 
intestine  on  the  hsomal 
side  being  the  result  of  a 
second  change  in  its  di- 
rection;" and  for  this  BtOUta  aprrta:  o,  mouth;  e,  hetd, 
reason  Prof.  Huxley  has  or  cephalic  disk ;  <,  slde-Iobes  of 
separated  this  group  as  '"oot;  "»■  mantle;  i,  shell;  o,  k1»- 
a^'sub-cUssnamed  ^al-  SelviS^ir^irtelTenr"'"' 
mogasteropoda.  The  only 

order  of  this  division  is  the  Poluohata,  which  inoIudM 
all  the  inoperculate  land  and  frcah-water  shells. 

(3)  The  OpiSTHoBBAScniATA  form  a  third  aub-elan,  and, 
like  the  preceding,  have  the  body  and  principal  organs 
asymmetrical;  the  mantle  is  variable  in  its  development; 
there  is  no  branchial  cavity,  but  the  gills  are  more  or  leas 
exposed  on  the  back  and  sides  and  towards  the  hinder  part 
of  the  body,  and  they  are  generally  arborescent  or  fascicu- 
lated; the  head,  tentacles,  and  eyes  are  generally  (bat  not 
always)  developed,  but  vary  widely  in  form  and  connections 
in  the  different  families;  the  teeth  of  the  lingual  ribbon 
are  also  extremely  different  in  forms  which  in  all  other 
respects  closely  agree  with  each  other;  the  generative  or- 
gans are  united  in  the  same  individual,  as  in  the  Pulmonif- 
era;  the  intestinal  oanal,  according  to  Huxley,  corresponds 
in  its  flexures  with  that  of  the  Dioeca.  In  the  group  are 
two  orders,  the  Tectibbanchiata  and  the  Nl'dibranchiata, 
both  of  which  have  shells  in  an  embryonic  oondition,  but 
in  the  latter  order  the  shell  is  wanting  in  the  adult. 

(4)  The  POLTPLAOOPHOBA  have  the  body  and  the  visce- 
ral organs  symmetrical ;  the  heart  is  in  the  middle  axis 
of  the  body,  and  is  an  elongated  organ  like  the  dorsal 
vessel  of  worms;  the  sexual  organs  are  also  symmetrical, 
and  are  repeated  on  each  side ;  the  form  is  a  more  or  leu 
elongated  ellipse,  and  coextensive  with  the  shell,  which  is 
formed  of  eight  transverse  plates  arranged  in  a  longitudi- 
nal axis,  successively  imbricated,  and  connected  by  a  mar- 
ginal leathery  mantle;  the  gills  are  typically  in  two  lamel- 
lar series,  one  on  each  aide  of  the  hinder  part  of  the  body, 
under  the  edge  of  the  mantle ;  the  head  is  scarcely  differ- 
entiated externally,  and  there  are  neither  tentaoles  nor 
eyes;  the  teeth  of  the  odontophore  are  in  considerable 
number  in  each  transverse  row.  Such  are  the  chief  dis- 
tinctive characters  of  the  Chitons,  which  constitute  this 
•ub-class,  as  well  as  an  order.   It  is  to  be  further  remarked 


Dentition  of  ChUmetttu. 

that  the  development  of  these  mollusks  is  quite  dissimi- 
lar from  that  of  the  normal  Gasteropoda,  there  being  no 
shell  or  opipodial  appendages  in  the  early  embryo,  as  in 
those  of  the  other  groups ;  the  shell  is  developed  at  a  later 
period ;  its  homology  with  the  shells  of  the  other  Saster- 
opods  is  doubtful. 

(5)  The  Prosopoceprala  are  another  peculiar  sub-class. 
These  also  have  a  symmetrical  body  and  organs  of  relation; 
the  shell  is  elongate-oonio,  and  resembles  in  form  an  ele- 
phant's tusk ;  there  are  two  gills,  which  are  symmetrical 
and  behind  the  heart ;  the  head  is  mdimentary,  and  the 
eyes  and  tentaoles  are  both  wanting;  the  teeth  on  the  lin- 
gual ribbon  are  few  in  the  transverse  series ;  the  sexes  are 
probably  united  in  the  same  individual.  This  gronp  hM 
been,  by  some,  considered  as  a  olass ;  by  others,  as  a  family 
of  Pteropods ;  by  others,  still,  as  most  jearly  related  to  the 
bivalve  mollusks ;  hot  by  most  as  a  family  related  to  the 
Trochidae.     It  comprises  several  forms,  which  are  known 

Eopnlskrly  as  "tooth-shells,"  and  are  combined  in  the  family 
lentaliidie.  (For  further  information  see  SoLEXOcoNCHiE.) 
(8)  The  Ptkropoda  form  the  sixth  and  last  sub-class, 
which  resemble,  in  some  respects,  the  embryonic  stage  of 
the  typical  Qusteropoda,  and  have  the  epipodia  of  the  foot 
extending  into  lateral  fin-like  appendages,  while  the  rest 
of  the  foot  is  not  developed ;  in  other  respects  there  is  much 
variation  among  the  members,  which  are  distributed  among 
two  orders— the  Theoosoiiata  and  the  Gtmpiosomata.  All 
the  species  of  the  group  are  pelagic,  floating  upon  the  high 
seas,  and  are  of  small  aixe.  Tbeodobc  Gill. 


Gas'toB,  eonnty  of  Xorth  Carolina,  bordering  on  South 
Carolina,  and  bounded  on  the  E.  by  the  Catawba  River. 
Area,  3b0  square  miles.  Its  surface  is  nneren,  its  soil  fer- 
tile, producing  grain  and  wool.  Limestone,  iron,  gold, 
soapstone,  iron  pyrites,  and  baryta  are  abundantly  found, 
ana  silver,  copper,  lead,  sine,  tin,  arsenic,  bismuth,  and 
many  other  metals  are  reported  to  exist.  Cttf,  Dallas. 
Pop.  12,602. 

Gaston,  post-tp.  of  Bumter  so.,  Ala.     Pop.  480. 

Gaston,  a  v.  and  tp.  of  Northampton  co.,  N.  C,  at  the 
junction  of  the  Raleigh  and  Gaston  and  the  Gaston  branch 
of  the  Petersburg  and  Weldon  R.R.,8d  miles  N.E.  of  Ra- 
leigh.    Pop.  II ;  of  tp.  2310. 

Gaston  (William),  b.  at  Killingly, Conn.,  Oet  3, 1820; 
graduated  at  Brown  University ;  studied  law  with  B.  R. 
Curtis  of  Boston ;  practised  his  profession  at  Roxbnry 
(now  a  part  of  Boston,  Mass.)  until  1867,  when  he  removed 
to  Boston  and  became  law-partner  of  Harvey  Jewell  and 
W.  A.  Field ;  was  mayor  of  Roxbury  1861-62 ;  State  sen- 
ator 1868;  was  elected  mayor  of  Boston  1871,  and  again 
in  1872 ;  was  chosen  governor  of  Maaaaohusetts  in  1874, 
having  previously  been  several  times  a  Democratic  candi- 
date for   Congress,  and  once  (1873)  for  governor. 

Gaston  (William),  LL.D.,  b.  at  New  Berne,  N.  C, 
Sept.  19, 1778;  studied  at  Georgetown  College,  Ud.;  grad- 
uated in  1790  at  Princeton  with  first  honors ;  came  to  the 
bar  in  1798 ;  was  in  Congress  from  North  Carolina  1813-17, 
where  he  was  one  of  the  fcblestof  the  federalists ;  judge  of 
the  State  supreme  court  1835-44,  although  a  Roman  Cath- 
olic, and  as  such  incapable  of  holding  office  by  the  conati- 
tntion  of  North  Carolina ;  opposed  in  183$  the  disfranchise- 
ment of  free  colored  voters,  which  was  provided  for  by  the 
constitution  of  that  year;  declined  the  U.  6.  Senatorship 
1840.     D.  at  Raleigh  Jan.  23,  1844. 

Gaston  de  Fois,  a  nephew  of  Louis  XII.  of  Franee, 
b.  1489 ;  became  duke  of  Nemours  150S ;  led  the  anny  of 
Louis  XII.  in  Italy ;  vanquished  the  besiegers  of  Bologna ; 
defeated  the  army  of  A^enice  near  Brescia,  and  took  the  oity 
by  storm ;  won  the  great  battle  of  Ravenna  (Apr.  1 1, 1512), 
and  by  rash  exposure  after  the  victory  was  killed  on  the 
same  day. 

Gas'tric  Jnice  [Or.  yoanip,  the  "  stomach  "],  the  fluid 
which  in  the  stomachs  of  the  higher  animals  adapts  cer- 
tain food-elements  for  immediate  absorption  into  the  eir- 
enlatoiy  system,  and  assists  in  the  redaction  of  the  residue 
to  the  substance  generally  known  as  chyme.  Its  existenoe^ 
long  before  suspected,  was  first  demonstrated  by  Reaumur 
in  1752.  It  is  a  clear  yellowish  liquid,  with  a  strong  acid 
reaction,  a  alight  odor,  and  a  saltish  taste,  and  will  keep 
with  but  little  change  i^or  a  great  length  of  time.  It  holds 
in  solution  various  inorganio  salts  (chiefly  chlorides  and 
phosphates) ;  a  nitrogcnised  substance,  called  pepsin  or 
gasterase,  precipitated  from  solution  by  lead-acet&to  and 
by  alcohol ;  and  a  free  acid,  regarded  by  some  as  laetio, 
by  others  as  hydrochloric,  by  others  as  a  peculiar  "  obloro- 
hydropeptic"  acid,  while  some  assert  that  a  part  or  all 
of  its  acidity  is  due  to  acid  phosphate  of  lime.  By  its 
action,  either  in  the  test-tube  or  in  the  stomach,  albu- 
men, caaeine,  fibrinc,  eto.  are  reduced  to  states  in  which 
they  are  called  peptones  (albnminoso).  Fats,  sugar,  and 
starch  are  not  acted  upon  by  it  to  any  great  extent, 
though  it  may  assist  in  converting  cane-sugar  to  grane- 
sngar,  preparatory  to  its  absorption  into  ihe  nutritive 
fluid.  It  appears,  further,  that  the  aetion  of  the  gas- 
trio  juice  upen  meats  and  most  other  solid  substances 
is  not  entirely  final.  While  a  certain  amount  of  albnmi- 
nose  is  made  ready  for  absorption,  and  is  actually  taken 
up  by  the  vessels  of  the  stomach,  the  great  bulk  of  the 
food  is  passed  on  as  chyme,  in  a  partly  prepared  state  for 
the  furtner  action  of  the  pancreatic  secretion,  the  intestinal 
juice,  and  the  bile,  all  of  which  play  important  parts  in 
digesting  food.  The  pepsin  appears  to  aot  chiefly  as  a 
ferment  or  catalytic  agent.  The  gastric  juice  is  secreted 
by  those  stomach-tubes  which  contain  pavement  epithe- 
lium. The  amount  daily  produced  is  placed  at  fourteen 
pounds,  but  as  It  is  constantly  being  reabsorbed,  there  is 
at  no  time  much  of  it  present  in  the  stomach.  Its  produo- 
tion  appears  to  be  to  a  great  extent  under  the  control  of 
the  pneumo-gaatric  nerves.     Ret.  bt  Willard  Parkbb. 

Gas>Wells.    See  Gas  and  Oa8-liohti.<io. 

Gatch  (Philip),  b.  in  Maryland  Mar.  2,  1751;  entered 
the  Methodist  ministry  in  1774;  labored  with  great  seal 
and  success  in  the  Middle  States  and  Virginia;  removed  in 
1798  to  a  point  near  Cincinnati,  where,  auer  long  and  very 
useful  services  as  a  preacher,  he  d.  Dee.  28, 1S35. 

Gatchi'na,  town  of  Russia,  30  miles  8.  W.  of  St.  Petera- 
burg,  has  an  imperial  palace  surrounded  by  one  of  the  most 
beautiful  parks  in  Europe.     Pop.  8337. 
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SMeUf  eounty  of  North  CsrolinB,  bonnded  on  the  N. 
hy  Virginia  and  on  the  Vf.  by  the  navigable  Chowan  River. 
Area,  iOO  gquarc  miles.  Its  surface  is  well  timbered,  and 
la  some  parts  swampy.  Grain,  cotton,  and  forest  products 
are  exported.     Cap.  Uatesville.     Pop.  7724. 

Gates,  tp.  of  Clarke  co.,  Ala.     Pop.  640. 

Gates,  post-tp.  of  Monroe  co.,  N.  Y.  Market-garden- 
ing and  the  nursery-business  are  important  industries. 
The  township  is  the  western  suburb  of  Rochester.  It  has 
3  chorebes,  and  is  traversed  by  the  New  York  Central  R.  R. 
Pop.  3541. 

Gatei  (Horatio),  b.  in  England  in  1728;  in  early  life 
entered  the  British  army,  attained  the  rank  of  major  with- 
out purchase,  and  laid  the  foundation  for  his  hiture  militat; 
success.  At  the  capture  of  Martinico  he  was  aide  to  Gen. 
Monkton,  and  aftrr  the  Peace  of  Aiz-la-Chapclle  was  among 
the  first  troops  to  land  at  Halifax  under  Lord  Cornwallis. 
He  was  with  Braddock  at  his  defeat  in  1765,  where  he  was 
shot  through  the  body.  At  the  conclusion  of  war  he  pur- 
flbased  an  estate  in  Virginia,  on  which  be  resided  till  the 
eommenoement  of  war  with  Great  Britain  in  1775,  when  he 
was  appointed  by  Congress  adjutant-general  with  the  rank 
of  brigadier-general.  He  accompanied  Gen.  Washington 
when  that  officer  went  to  take  command  at  Cambridge,  and 
in  June,  1776,  was  appointed  to  the  command  of  the  army 
in  Canada;  in  May,  1777,  he  was  superseded  by  Gen. 
Schuyler,  but  in  August  following  in  turn  superseded  that 
officer  in  the  northern  department.  The  success  which  at- 
tended bis  arms  in  the  capture  of  Burgoyne  and  surrender 
of  the  British  army  at  Saratoga  in  October  gave  to  him  a 
brilliant  reputation.  After  the  capture  of  Gen.  Lincotn 
he  was  appointed,  June  13,  1780,  to  command  the  south- 
em  department;  on  Aug.  16  following  ho  was  defeated  at 
Camden  by  Cornwallis,  and  in  December  was  superseded 
by  Qen.  Oreene,  but  restored  in  1782,  after  the  surrender  of 
Cornwallis.  After  the  peace  he  retired  to  his  farm  in  Berke- 
ley CO.,  Va.,  where  he  remained  till  1790,  whence  he  went 
to  reside  in  New  York,  having  first  emancipated  his  slaves. 
D.  at  Now  York  Apr.  10,  1806.  Geo.  C.  Sihvo.vs. 

Gateshead,  town  of  England,  co.  of  Durham,  on  the 
Tyne,  opposite  Newcastle,  with  which  it  is  connected  by 
two  bridges.  It  is  chiefly  inhabited  by  workingmen  from 
the  neighboring  collieries  and  quarries  (the  famous  "  New- 
castle grindstones"),  and  from  the  extensive  iron  manu- 
faetories  of  the  town  itself.     Pop.  48,582. 

GatesTille,  post-r.,  cap.  of  Gates  co.,  N.  C,  140  miles 
N.  E.  of  Raleigh.     Pop.  156 ;  of  Gatesrille  tp.  1155. 

GateiTille,  post-r.,  cap.  of  Coryell  co.,  Tex.,  is  on 
the  Leon  River,  40  miles  from  the  Houston  and  Texas  Cen- 
tral R.  R.,  in  the  heart  of  a  rich  valley,  which  will  soon  be 
traversed  by  the  Gulf  Colorado  and  Santa  Vi  R.  R.  It  baa 
a  large  and  elegant  stone  court-house,  2  churches,  1  school, 
16  business-houses,  1  hotel,  1  saw  and  flouring  mill,  and  1 
newspaper.  Principal  business,  farming.  Pop.  about  800. 
I.  W.  Vasditkr,  Ed.  "Sc.v." 

Gath,  in  Palestine,  was  one  of  the  five  cities  of  the 
Philistines,  and,  as  it  stood  on  the  frontiers  of  Judab,  it 
played  a  conspicuous  part  in  the  wars  between  those  two 
peoples.  Goliath  was  born  there.  Porter  (1857)  identifies 
It  with  Tcll-et-Sd/Uh,  10  miles  E.  of  Ashdod.  Thomson 
(Land  and  Book,  185S)  thinks  that  Qath,  Bethogabra, 
Eleutheropolis,  and  Beit  Jibriii  (about  5  miles  S.  E.  of  Tell- 
a-SdJUh)  are  all  one  and  the  same  city.  At  each  of  these 
points  is  a  small  modern  village  in  the  midst  of  ruins. 

R.  D.  UlTCBCOCC. 

Gat'Iing  (Richard  Jordan),  an  American  inventor,  b. 
in  Hertford  CO.,  N.  C,  Sept.  12,  1818,  and  now  residing  in 
Hartford,  Conn.  His  first  invention  was  a  screw  for  the 
propulsion  of  water-craft,  in  which  he  found,  upon  appli- 
cation for  letters  patent,  that  he  had  been  anticipated  a 
short  time  by  Ericsson.  He  subsequently  devised  a 
machine  for  sowing  wheat  in  drills,  which  found  a  ready 
sale  in  the  West :  and  then  studied  medicine,'  attending 
lectures  in  1847-48  at  the  Indiana  Medical  College,  then 
loeated  at  Laporte,  Ind.,  and  in  1848-49  at  the  Ohio 
Medical  College  at  Cincinnati,  O.  He  also  discovered  a 
method  of  transmitting  power  through  the  medium  of 
compressed  air,  and  invented  a  double-acting  hemp-break, 
still  in  use  in  some  parts  of  the  West  for  breaking  hemp. 
Dr.  Gatling's  greatest  invention,  made  in  1861-62,  is  the 
mitrailleuse,  a  repeating  machine-gun,  universally  known 
as  the  Galling  gun.  At  the  first  trial  of  this  gun,  in  the 
spring  of  1862,  it  fired  200  shots  per  minute.  After  mak- 
ing some  improvements  in  its  mechanism,  the  arm  was 
submitted  to  trial  by  our  government  at  the  Frankford, 
Washington,  and  Fort  Monroe  arsenals,  and  at  other  places, 
and  has  since  been  adopted  into  the  service  fur  use  with 
troops  and  for  the  flank  defence  of  fortifications.     It  has 


also  been  adopted  by  Russia,  Great  Britain,  and  other 
nations. 

Gatling  Gnn,  a  repeating  machine-gun  or  mitrailleuse 
invented  By  R.  J.  Gatling  (which  see),  and  shown  on  its 
carriage  in  Fig.  1.  It  is  made  of  various  calibres  and 
weights.  For  mountain-service  the  lighter  guns  may  be 
transported  on  animals  and  fired  from  a  tripod.  The  gun 
consists  of  a  number  of  simple  breech-loading  rifled  barreli 
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Gatllng  Gun. 

grouped  around  and  revolving  about  a  common  axis,  with 
which  they  lie  parallel.  These  component  barrels  are 
loaded  and  fired  while  revolving,  the  empty  cartridge- 
shells  being  ejected  in  continuous  succession.  Each  barrel 
is  fired  only  once  in  a  revolution,  so  that  the  ten-barrel 
Gatling  gun  fires  ten  times  in  one  revolution  of  the  group 
of  barrels.  The  working  of  the  gun  is  simple.  One  man 
places  one  end  of  a  feed-case  full  of  cartridges  into  a  hopper 
at  the  top  of  the  gun,  while  another  man  turns  a  crank,  by 
which  the  gun  is  revolved.  As  soon  as  the  supply  of  car- 
tridges in  one  feed-case  is  exhausted  another  case  may  be 
substituted  without  interrupting  the  revolution  or  the  suo- 
oession  of  discbarges.  The  usual  number  of  barrels  com- 
posing the  gun  is  ten.  The  bore  of  each  barrel  extends 
through  froA  end  to  end,  add  the  breech  is  chambered  to 
receive  a  flanged  "centre-fire"  metallic  case  cartridge  of 
the  kind  used  in  the  Springfield  rifle  and  other  small-arms. 
The  breech-ends  of  all  the  barrels  are  firmly  screwed  into 
a  disk  or  rear  barrel-plate^  which  is  fastened  to  the  central 
shaft,  while  the  monies  pass  through  another  similar  disk, 
called  the /rout  iorrrZ-^Iate,  on  the  same  shaft.  The  cen- 
tral shaft  extends  backward  some  distance  behind  the 
breeches  of  the  barrels;  and  upon  this  extension,  directly 
behind  the  open  barrels,  a  hollow  cylinder  of  metal  called 
a  carrier-block  is  fastened,  in  the  exterior  surface  of  which 
ten  semi-cylindrical  channels  are  cut,  which  form  trough- 
like  extensions  of  the  cartridge-chambers  of  the  barrels  to 
the  rear,  and  are  designed  to  receive  and  guide  the  car- 
tridges while  they  are  being  thrust  into  the  barrels,  and  to 
guide  the  empty  cases  while  they  are  being  withdrawn. 
Behind  the  carrter-6/ocjb  the  shaft  carries  another  cylinder, 
called  the  lock-cylinder,  in  whose  surface  ten  guide  grooves 
are  formed,  which  are  in  line  with  the  barrels,  and  in  which 
slide  ten  long  breech-plugs  or  locks,  called  lock-tubee  or 
plunger;  by  which  the  cartridges  are  thrust  into  the  bar- 
rels, and  which  close  the  barrels  and  resist  the  action  of 
the  charges  when  they  are  fired.  This  cylinder  >>  called 
the  lock-cylinder,  because  each  plug  or  lock  is  acted  on  by 
a  spiral  spring  acting  on  a  flring-pin  or  hammer,  by  which 
the  charge  is  fired.  The  shaft,  the  group  of  barrels,  the 
carrier-block,  and  the  lock-cylinder  are  rigidly  connected, 
and  revolve  together  by  means  of  a  toothed  wheel  fastened 
to  the  shaft,  and  worked  by  an  endless  screw  on  a  small 
axle  located  at  right  angles  to  the  shaft,  and  furnished  out- 
side with  a  hand-crank.  The  revolution  of  the  lock-cylin- 
der carries  the  locks  around  with  it,  and  imparts  to  them  a 
longitudinal  reciprocal  motion  by  their  rear  ends  sliding 
along  a  groove  in  the  inclined  surface  of  a  stationary  spiral 
cam,  so  that  the  several  locks  in  succession  are  pushed 
forward  towards  their  respective  barrels.  Fig.  2  shows  the 
spiral  cam  and  firing  mechanism  as  they  would  appear  if 
out  open  longitudinally  through  the  top  and  derelupcd  on 
a  plane  surface,  the  ten  locks  being  shown  in  their  relative 
positions  abutting  against  the  cam  surfaces,  six  of  them  being 
shown  in  section.  The  diagram  shows  the  ten  locks,  each  at 
a  different  point  in  its  revolution.  When  firing  the  locks  and 
barrels  move  in  the  direction  of  the  arrow-head,  and  each 
barrel  is  discharged  near  the  lowest  point  in  the  revolution. 
At  I  the  cartridge  has  just  dropped  in  front  of  the  lock ; 
at  II  it  is  pushed  somewhat  forward;  at  III  still  more;  at 
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rv  it  ii  nearly  home,  the  head  of  the  hammer  being  held 
baclc  b;  the  cocking-rib  D,  partly  oompresiing  the  spiral 
mainapring;  at  V  the  lock  has  reached  the  straight  trans- 
Terse  part  of  the  cam,  and  its  forward  motion  is  arrested, 
and  the  mainspring  is  fully  compressed ;  at  VI  the  hammer, 
released  from  the  eoekitig-rib,  has  sprung  forward  and  ex- 
ploded the  cartridge ;  at  VII  the  lock  has  commenoed  to 
retreat;  at  VIII  it  is  still  farther  from  the  cartridge-cham- 
ber, and  the  empty  cartridge  case  is  partly  withdrawn ;  at 

IX  the  empty  cose  is  dropping  down  from  the  gun;  and  at 

X  the  look  is  fuUy  drawn  bock,  and  is  again  about  to  as- 
sume the  first  position  at  I,  ten  shots,  one  from  each  barrel, 


having  been  delirered.  The  looks  are  made  interehaage- 
able,  and  spare  locks  are  kept  on  hand.  If  one  or  mora 
locks  shonld  become  permanently  disabled,  and  are  not  re- 
placed, they  con  be  removed  through  an  opening  in  the 
oasoabel  plate,  the  gan  remaining  entirely  serriaeable, 
although  with  a  proportionally  diminished  fire.  The  pieoe 
is  elevated  and  depressed  like  the  ordinary  field  gun,  and 
in  addition  hoe  an  automatic  oscillating  movement  for 
spreading  its  fire  through  a  small  sector.  The  eoMa  for 
feeding  the  gun  are  long,  narrow  tin  boxes,  open  only  at 
the  lower  end,  containing  forty  cartridges  arranged  hori- 
lonl^y  one  above  the  other.    When  firing  the  case  stoDda 
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Gatllng  Qutt,  calibre  0.42  Inch. 


Development  of  the  spiral  cam  and  firing  mechanism,  showing  also  the  action  of  the  locks 
relatively  to  the  barrels. 


in  an  npright  position  on  the  top  of  the  gnn.  directly  over 
the  kopper.  An  able-bodied  man  can  turn  the  crank  of  a 
.4J-inoh  calibre  gnn  forty  times  per  minute  for  two  or  three 
minutes,  or  at  the  rate  of  400  shots  per  minute.  This  is 
equal,  as  shown  by  competitive  trials  at  Fort  Monroe,  to 
forty  Springfield  rifles  served  with  average  skill  in  the 
number  of  shots  delivered.  But  at  liO  yards  the  Oatling 
gun,  nsing  the  oscillator,  will  hit  a  target  9  feet  high  by 
45  feet  long  38  per  cent,  more  times  than  the  forty  rifles, 
and  at  200  yards,  79  per  cent,  more.  But  the  rifles,  for  an 
equal  number  of  hits,  would  be  more  effective  against  a 
column  of  troops,  by  reason  of  their  greater  dispersion 
Tertioolly.  At  about  200  yards  one  Qatliog  gun,  used  with 
the  oscillator  to  spread  the  fire,  would  not  deliver  more  than 
half  as  many  hits  against  a  column  of  troops  as  one  8-inch 
howitzer  fired  with  double  charges  of  oanistor,  eaoh  con- 
taining 440  lead  balls,  but  the  disabling  cffeot,  hit  for  hit, 
would  be  much  greater  from  the  Qatling  gun.  Without  the 
osoillator  the  Qatling  gun  will  pat  every  shot  into  a  target 
9  feet  by  45  feet  at  a  greater  d's'ance  than  200  yards.  At 
500  yards,  one  Qatling  gun  firod  with  the  oscillator  gives 
58  per  cent,  more  hits  in  a  target  9  feet  by  45  feet  than  two 
12-pounder  Napoleon  guns  and  one  8-inch  howitzer  to- 
gether, each  firing  li  minutes.  At  800  yards,  target  9  feet 
by  45  feet,  one  Qatling  gun  hit  320  times,  against  38  hits 
for  two  Napoleons  and  one  8-inch  howitzer  together,  each 
firing  11  minutes.  In  firing  against  time  at  a  column  of 
ten  targets  each  6  feet  by  50  feet,  representing  a  regiment 
of  infantry  in  column,  approaching  or  retiring  from  the 
battery,  the  nearest  company  being  1000  yards  and  the 
farthest  1150  yards  distant,  one  Qatling  gun  gave  17  per 
cent,  more  hits  than  the  8-inch  howitzer  firing  spherical 
case,  and  144  per  cent,  more  than  the  4)-inch  rifle  firing 
shrapni^II.  At  1200  yards  distant,  target  9  feet  by  45  feet, 
the  Qatling  gun  fired  without  the  oscillator  gave  180  hits 
on  the  first  trial,  and  413  on  the  second.  Number  of  shots 
fired  at  each  trial,  600 ;  time,  1}  minutes.  The  advantages 
possessed  by  this  gun  are  the  lightness  of  its  parts ;  the 
simplicity  and  strength  of  its  mechanism;  the  rapidity  and 


continnity  of  its  fire  without  sensible  recoil;  its  effeotive- 
nesB  against  troops ;  its  general  aoeurooy  at  all  ranges  at- 
tainable by  rifles ;  its  comparative  independence  of  the  ex- 
citements of  battle ;  the  interehangeablenesa  of  its  ammu- 
nition with  that  of  the  same  calibre  of  small-arms ;  and 
its  great  endurance.  Its  disadvantages  compared  with  all 
ibell-gans  are  its  inability  to  deliver  a  enrved  fire,  so  as  to 
reach  behind  intervening  obstacles;  its  want  of  alTeatiTe- 
ness  agwnst  troops  covered  by  rifle-pits  and  slight  intrench- 
ments,  or  lodged  in  houses  or  in  heavy  woods ;  and  its  en- 
tire want  of  breaching  power.  It  is  peculiarly  adapted  to 
the  defence  of  intrenched  positions  and  village*;  for  pro- 
tecting roads,  defiles,  and  bridges;  for  covering  the  em- 
barkation or  debarkation  of  troops  or  the  crossing  of 
streams ;  for  silencing  batteries  by  driving  off*  the  gunners ; 
for  increasing  the  infantry-fire  at  the  critical  moment  of  a 
battle;  Tor  supporting  field  batteries  against  assaults  and 
charges ;  for  covering  a  retreating  column ;  and  its  economy 
in  men  for  serving  and  in  animals  for  transporting  it 
These  guns  are  mode  of  calibres  of  1-inoh,  weight,  650 
pounds;  .75-inch  and  .65-incb,  each  weighing  450  pounds; 
.55-ineh,  weight  400  pounds;  and  .50- inch,  .45-inoh,  and 
,42-inch,  each  weighing  200  poundf.  -  Tb«  gun-carriage 
and  limber  complete  for  the  throe  smaller  calibres  weigh 
713  pounds.  (For  further  details  see  report  of  a  board 
of  officers,  of  which  the  writer  was  a  member,  published 
by  the  ordnance  department  U.  S.  Army.) 

Q.  A.  GlLLMORE. 

Gaachoa.     See  QcxcHog. 

Ganden'tins,  bishop  of  Brescia  in  the  fourth  century, 
is  remembered  for  his  discourses,  of  which  twenty-one  are 
now  extant.  He  was  the  friend  of  Ambrose  and  Chrya- 
ostom.     Of  his  life  little  is  known. 

Gauge,  or  Gage^  an  instrument  for  measuring  capaci- 
ty, dimension,  or  some  spcoial  force.  Thus,  the  diameter 
of  wire  is  determined  by  tne  wire-gauge.  The  anemometer 
is  sometimes  called  the  wind-gauge.  There  are  also  steam- 
gauges,  instruments  to  determine  the  pressure  of  steam  in 
boilers,  etc 
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Gu'ag'iltg  'a  the  flnding  the  approztmate  eapaaity  of 
TciulB,  ud  etpaoiall;  of  euki  aontaining  liqoida,  by 
DUUM  of  a  gradttated  rule  called  the  gaoging-rod.  Meas- 
nnmenta  hj  thii  rod,  treated  in  aooordanoe  with  oertain 
■peeiled  matbematioal  formalaa,  glre  the  oontenta  with 
toterable  acearae;. 
Gaul.    See  Gallia. 

Gaal'eir  Koan'tailis,  in  West  Virginia,  are  a  part  of 
the  ridge  known  farther  S.  W.  ai  the  Cumberland  Moun- 
tain. The  name  is  sometimes  given  to  the  Little  Qaulej 
Mountains  in  Xioholas  co.,  and  is  sometimes  extended  in- 
definitely to  the  same  range  farther  to  the  K.  E.  The 
mountains  contain  much  wild  and  sublime  scenery. 

Ganley  Riv'er,  in  West  Virginia,  rises  in  Pocahontas 
CO.,  drains  a  ralley  baring  the  Qauley  and  Birch  Monn- 
tains  on  tbe  N.  W.  and  the  Qreenbrier  Mountains  on  the 
8.  and  8.  E.    It  falls  into  the  Qreat  Kanawha. 
Gaula.    See  Celts. 

Gaalt,  The«  originally  a  prorinoial  name  for  a  stratum 
of  stiff  blue  calcareous  clay  or  marl  occurring  in  soTcral 
localities  in  the  S.  and  E.  of  England,  but  now  accepted 
as  a  geological  term  to  designate  a  stratigraphical  honzon 
in  the  Cretaceous  formation  of  Europe.  When  represented 
in  the  series  (and  it  is  often  wanting),  this  stratum  of  olay, 
Tarying  in  thickness  from  SO  to  200  feet,  is  regarded  as 
the  commencement  of  the  Upper  Cretaceous.  It  inter- 
venes Iwtween  the  Lower  and  tne  Upper  Greensands,  and 
lithologically  is  very  distinct  from  either;  palseontologi- 
eally,  its  fossils,  abundant  and  often  beaatifully  preserved, 
represent  a  fauna  marked  by  a  strong  preponderanco  of 
forms  identical  with  or  closely  related  to  those  of  the  Upper 
Qreensand  or  of  the  chloritio  marl  above.     S.  C.  H.  Dat. 

Ganlthe'ria  [named  is  honor  of  Dr.  OmtUUr  of  Que- 
bec, a  physician  of  the  eighteenth  century],  a  genus  of 
shrubs  mostly  very  small,  found  in  North  and  Sonth 
America,  Asia,  Australia,  etc.  Many  of  them  produoa 
edible  fruits.  The  typical  species  is  the  Onultherla  pro- 
cHmbau,  the  wintergreen  or  cheokerberry  of  the  U.  S.  and 
Canada.  Its  fruit  and  young  leaves  are  edible,  and  abound 
in  the  oil  of  wintergreen,  a  fragrant  volatile  oil  used  in  phar- 
macy mud  confectionery.  The  Oaultkeria  (now  Ohiogentt) 
Utpidmla,  the  sweet  birch  {Betula  lenta),  and  several  other 
plants  yield  the  same  oil.  The  Oaultkeria  ShalUtn  of  the 
Pacillo  coast  (the  Sntal  of  the  Indians)  is  sometimes  three 
feet  high,  and  produces  very  pleasant  edible  berries,  whioh 
are  pressed  into  cakes  nnd  largely  used  for  food. 
Gaalt'vey'a,  tp.  of  Alexander  oo.,  N.  C.  Pop.  1128. 
Ganr,  a  large  and  ferocious  wild  ox  (Bibot  gauriu) 
found  in  the  jungles  of  parts  of  India.  It  has  no  dewlap, 
and  is  characterized  by  a  high  ridge  along  the  back,  caused 
by  the  groat  development  of  the  spinous  prooesses  of  the 
vertebrte.  It  is  reported  to  be  incapable  of  domestication, 
and  so  fleree  that  no  tiger  will  molest  it.  It  goes  in  herds. 
The  gaor  bas  been  called  the  largest  of  the  ox  tribe.  It  is 
peenliarly  marked  by  white  hair  upon  the  legs.  When  in 
nerds,  though  a  brave  and  spirited  beast,  it  is  not  often 
vicions  and  irascible.  Its  flesh  it  exoellont  Its  voioa  is 
quite  different  Arom  that  of  the  ox. 

Ganas  (Karl  Fribdricr),  b.  in  Brunswiok,  Germany, 
Apr.  30, 1777;  was  educated  at  the  expense  of  the  duke  of 
Brunswick,  whn  had  heard  of  his  precocions  matbematioal 
talents ;  solved  when  eighteen  years  old  tbe  problem  of  the 
division  of  the  circle  into  seventeen  equal  parts,  and  after- 
wards became  famous  for  skill  in  the  indeterminate  analysis 
and  in  curious  numerical  questions;  demonstrated  Fennat's 
theorem ;  became  in  1807  professor  of  astronomy  at  Got- 
tingen  and  director  of  the  observatory ;  received  in  1810 
tbe  Lalande  medal  for  oalonlating  by  a  new  method  the 
orbits  of  Ceres  and  Pallas;  was  made  in  1810  a  oonrt 
councillor,  and  in  1845  a  priry  councillor  of  Hanover; 
made  after  1821  important  improvements  in  geodetic 
methods  and  instruments ;  after  1831  devoted  much  atten- 
tion to  terrestrial  magnetism.  D.  at  Glittingen  Feb.  23, 
1855.  Qanss  is  regarded  as  one  of  the  Arst  mathematicians 
of  this  oentnry.  His  principal  works  are  Dinquintionat 
ArithmettcK  (1801),  Theon'a  moUu  corporiim  cceleriium 
(1S09),  Theon'a  coinbinationie  obeervationHm  (1823),  Inten- 
titnt  Vie  Mac/nelicK  (1833),  reports  of  the  Magnetieeker 
Ytreia  (1830,  with  Weber,  and  1837-40),  Allae  der  Krd- 
nnffneiiemne  (1840),  Dioptritehe  UnteranchnngeH  (1841), 
and  oollections  of  papers  on  geodesy  and  related  subjects. 
Gan'tama?  properly  tbe  name  of  the  great  Solar  race 
of  East  Indian  warrior-princeii.  but  more  especially  the 
name  of  SAKVA-HiTid  (Saki/a  is  a  family  name;  fflunt» 
Kiiroc.  "solitary"),  otherwise  called  Gautama  Booddra, 
the  alleged  founder  of  BoonnnisM  (which  see).  He  was  b. 
C24  B.  c,  the  son  of  SuddbOdana,  king  of  Kapilavastu,  in 
tbe  K.  of  India,  and  in  yontb  was  called  Siddhdrta.  The 
story  of  his  life  is  a  tissue  of  monstrous  fables,  and  H.  H. 


Wilson  snppoaei  the  whole  to  be  perhaps  allegorical ;  but 
tt  !■  generally  bdiered  that  there  is  a  historical  basis  to 
the  story.  In  early  life  he  was  of  aseetio  habits,  but, 
tempted  by  his  father,  he  abandoned  himself  to  every 
pleasure  for  a  time ;  but  his  lingnlar  wisdom  (whioh,  like 
■lis  other  marvellons  gifts,  waa  the  fruit  of  merits  gained 
in  previous  states  of  exlstonoe)  led  him  to  renounee  the 
world,  and  after  years  of  profound  stndy,  severe  bodily 
maoeralion,  and  long  oontomplation,  he  discovered  the  su- 
preme truth  that  to  return  to  the  ignorance  and  state  of 
non-sentient  repose  whence  man  sprang  is  the  highest  pos- 
sible good  and  the  final  reward  of  the  just  and  pure.  Aftor 
this  discovery  he  was  made  a  booddha,  and  after  a  time 

Sassed  into  Nirvana,  or  unconsciousness,  having  d.  at 
[nsinagara  in  543  >.  c.  His  body  waa  burned,  but  nu- 
merous relies  of  him  were  preserved  and  became  objects 
of  veneration.  The  Brahmans  toach  that  he  was  the  ninth 
amKar  of  Vishnu,  sent  to  delude  and  destroy  the  Asnra 
race. 

Gantier  (THiopniLn),  b.  at  Tarbes,  Franoe,  Aug.  81, 
1811;  studied  at  the  College  of  Charlemagne,  and  tried, 
without  success,  to  become  an  artist.  In  1830  he  published 
a  volume  of  poems,  and  from  that  time  took  position  as  a 
Parisian  littfratenr  of  the  romantic  school ;  was  183ft-S8 
art-critic  and  dramatic  censor  for  the  Preeee;  became  lite- 
rary editor  of  the  Moniteur  Univereel  1850 ;  of  the  Journal 
Officiel  1869.  D.  in  Paris  Oct.  23, 1872.  Author  of  Albertue 
(poem,  1832),  some  pleasant  books  of  travel,  many  good 
novels,  and  other  works,  among  whioh  are  Lee  groteequee 
(1844),  Trteore  cTart  de  la  Ru—ie  (with  Richebourg,  1860- 
63),  Hietoire  de  fart  dramnlique  en  France  (6  vols.,  1859), 
with  several  poems,  librettos,  and  many  fugitive  pieces. 
His  style  is  delightfully  clear,  but  is  without  tbe  piquancy 
■o  much  affected  by  most  French  writers.  His  criticism 
shows  the  influence  of  the  German  philosophy,  by  which 
he  was  profoundly  influenced,  but  without  losing  his  own 
independence  as  a  thinker. 

Ganze^  a  light  fabrio  of  silk  or  silk  and  cotton,  woven 
(o  loosely  and  with  such  delicate  threads  at  to  bo  quite 
transparent.  It  is  believed  to  ta&e  its  name  from  Oma,  in 
Palestine,  where  it  was  once  made.  Switierland,  France, 
and  Bootland  now  ebiefly  produce  it.  The  name  is  also 
given  to  other  light  fabrics,  such  as  the  woollen  or  silk-and- 
woollen  material  used  for  summer  nndershirts.  Fine  wire- 
eioth  is  oalled  wire-gaute.  It  is  often  made  of  surprising 
delioaoy  and  transparency. 

(jan'ziI-Ti'va,  the  Coamue  nemorivagne,  a  delicate  little 
sheep-like  deer  of  Bratil.  It  is  of  a  grayish-brown  oolor, 
and  nas  small  boms.    It  is  but  twenty-six  inches  long. 

Gavami,  a  name  assumed  by  SuLPtCB  Guillauuk  Paul 
Cretalieu,  b.  in  Paris  1801;  first  poblished  sketches  of  the 
ralley  of  Gavamia  in  the  Pyrenees,  whence  his  pseudonym ; 
attained  great  fiune  by  his  bomorous  delineations  of  Parisian 
life,  exposing  the  foibles  of  good  sooiety,  as  well  as  the  laugh- 
able eoeentricities  of  low  life.  He  also  illustrated  seveial 
books,  among  which  the  best  known  is  Sue's  Wandering  Jew, 
Gavami's  designs  are  very  numerous.  D.  at  Auteuil  Nov. 
23,  18A6. 

Gara'ssi  (Alessahdro),  an  eloquent  champion  of  Ital- 
ian independence,  onity,  and  erangelitation,  was  b.  at  Bo- 
logna in  the  year  1809.  In  1 825  he  joined  the  monastic  order 
of  Bamabites,  and  was  afterward  appointed  professor  of 
rhetoric  at  Naples.  Shortly  after  the  accession  of  Pope 
Pins  IX.  (1^0)  l>«  removed  to  Rome,  drawn  thither  by 
sympathy  with  the  reformatory  spirit  of  tbe  new  pontiff. 
In  1848  he  waa  made  suddenly  famous  by  an  impassioned 
oration  which  he  pronounced  in  the  Pantheon  in  commem- 
oration of  the  patriots  who  bad  fallen  on  the  plains  of  Lom- 
bardy  in  the  war  with  Austria.  The  pope,  who  then  shared 
in  the  national  enthusiasm,  appointed  him  chaplain-general 
and  almoner  of  the  Roman  legion  (16,000  strong),  raised  to 
take  part  in  the  struggle.  These  troops,  which  had  marched 
to  Vicenia,  were  soon  recalled.  But  Qavaiii,  instead  of 
returning  with  them,  broke  with  the  pope,  nnd  became  an- 
other Peter  the  Hermit,  preaching  a  new  crusade.  Florence, 
Genoa,  and  Bologna,  all  rang  with  his  appeals.  The  new 
republio  made  him  chaplain-general  of  the  army.  The 
French  occupation  of  Rome  (in  July,  1849)  drove  him  into 
exile.  He  visited  England,  Scotland,  the  U.  S.,  and  Canada, 
lecturing  against  the  Papal  Church.  In  1 85 1,  while  in  Lon- 
don, he  published  first  his  Memoir;  and  a  few  months  later 
his  Oration:  In  1860  he  waa  with  Garibaldi  in  Sicily.  In 
1870  he  was  again  in  England,  and  in  1873  came  once  more 
to  the  U.  8.  He  is  now  ( IS75)  an  evangelist  in  Rome,  and 
lectures  on  rational  theology  and  homiletics  in  the  college 
of  the  "Free  Christian  Church  in  Italy." 

R.  D.  HiTCHCocx. 

GaT'elldnd,  a  system  of  land  tenure  prevailing  in 
England  in  the  county  of  Kent,  by  which  the  land  of  a 
father  is  equally  divided  at  his  death  among  all  his  sons. 
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or  the  land  of  a  brother  among  all  hit  brothen  if  he  have 
DO  iraue  of  hia  own.  Thie  ouBtum  i»  said  bj  some  writen 
to  hare  exiated  anirersally  throughout  the  kiogdom  before 
the  Norman  Conqueat,  and  to  have  been  retained  by  the 
inhabitants  of  Kent  oa  a  part  of  their  anoient  liberties. 
It  ia  a  peculiarity  of  this  tenure  that  the  estate  haa  never 
been  anbjeot  to  forfeiture  in  caae  of  attainder  for  felony, 
and  vben  feoffment  was  in  use  as  a  mode  of  conreyanoe, 
the  heir  was  capable  of  selling  the  land  and  giving  livery 
of  seiiin  at  the  early  age  of  fifteen.  (See  Fsoffhe.vt.) 
The  special  mode  of  inheritance  appertaining  to  landa  held 
in  gavelkind  is  distinct  alike  from  the  usual  English  system 
of  primogeniture  and  the  more  equitable  law  of  descent 
prevailing  in  the  V.  S.,  by  which  all  the  children  of  an  in- 
testate, females  as  well  as  males,  take  equal  shares  in  the 
land.  Qeohok  Chasb.    Bevisbd  by  T.  W.  Uwiobt. 

Ga'Ti,  town  of  Italy,  in  the  province  of  Aleasandria. 
It  ia  of  ancient  origin,  and  is  still  surrounded  by  its  me- 
dieval wall  with  gates.  The  old  fortress  is  now  used  as  a 
prison.  The  parochial  church,  although  much  reatored, 
dates  baok  to  tne  Carloringian  period.     Pop.  0304. 

Ga'vial,  or  Na'koo  (tho  OavialU  Qangeticiu),  the 
largest  of  living  Croco- 
dilidaa,  inhabiting  aome 
of  the  atreams  of  India> 
and  at  timea  attaining  a 
length  of  thirty  feet.  It 
ia  oharacterixed  by  long 
and  narrow  jawa  and  haa 
120  teeth.  The  male  haa 
a  large  eartilaginoua 
lump  near  the  nostrils. 
This  oreatore  is  inoffen- 
aive  to  man,  feeding 
chiefly  upon  fishes  and 
other  small  animals. 
Closely  related  African 
species  are  described. 

Garilan'  Mountaiila,  a  group  of  mountaina  in  Mon- 
terey CO.,  Cal.,  near  the  Pacific  ooaat.  The  highett  point 
ia  Mt.  Pacheoo,  284i  feet  high. 

Gavot'  [It.  gavotta;  Fr.  gavotte],  in  muaio,  a  gay  and 
apirited  danoe-tuno,  written  in  common  time.  It  haa  two 
atraina,  each  of  which  is  repeated,  the  latter  being  usually 
the  longer.  The  gavot  waa  familiar  in  the  seventeenth 
oentury  and  later,  and  often  appears  in  connection  with 
the  Mi'nuat — oa,  e.  g^  in  the  forty-eight  sonatas  of  Corelli. 

Gay,  tp.  of  Taylor  co.,  Ia.    Pop.  248. 

Gay  (GEORai  Washisoto!?),  M.  D.,  b.  at  Swanaey, 
N.  U.,  Jan.  14,  1842;  graduated  at  Harvard  Medical  Col- 
lege 1868;  one  of  the  surgeons  of  the  City  Hoapital,  Boa- 
ton,  Maaa. ;  author  of  variooa  professional  papers. 

Gay  (John),  b.  In  Devonshire,  England,  1688;  waa  ap- 
prenticed in  London  to  a  silk-meroer;  published  Rural 
Sport;  a  poem  (1711),  which  won  him  Pope's  lifelong 
favor;  became  in  1712  secretary  to  the  duchess  of  Marl- 
borough, and  in  1714  secretary  to  Clarendon,  who  was  then 
ambassador  to  Hanover;  acquired  wealth,  but  lost  it  in  the 
South  Sea  Bubble,  and  after  1727  was  a  dependant  upon 
the  bounty  of  the  duke  of  Qneenaberry.  D,  in  London 
Deo.  4,  1732.  Wus  the  author  of  several  very  sooceasfnl 
dramas,  aome  fine  ballads,  and  other  poems  remarkable  for 
wit  and  other  choice  qualities,  but  some  of  his  pieces  are 
needlessly  indelicate.  The  excall<;nt  Ftiblet  ( 1 726)  and  !%» 
Beggari'  Opera  (1727)  are  especially  noteworthy. 

Gay  (WixoKWORTH  Allas),  an  American  landscape- 
painter,  b.  in  Ilingham,  Mass.,  Aug.  19, 1821 ;  studied  with 
Prof,  Robert  Weir  of  West  Point,  afterward  with  Constant 
Troyon  in  Paris;  paaaed  several  years  in  Europe,  but  is 
beat  known  in  his  own  country  in  Boston,  where  his  quiet, 
meditative  pictures,  chiefly  of  New  England  scenery,  are 
much  priied.  0.  B.  FnoTHiKOHAM. 

Gay'ah,  city  of  British  India,  the  cap.  of  the  district 
of  Babar,  on  the  Phalga,  which  empties  into  the  Ganges. 
The  Phalga  is  a  sacred  river,  and  more  than  100,000  pil- 
grims viait  it  annually,  which  chiefly  givea  Qayah  ita  im- 
Eortanoe.  The  city  consists  of  two  parts — the  old  city,  in- 
abitcd  by  the  Brahmans;  and  the  new  city,  which  is  the 
buaincsa  quarter.     Pop.  35,000. 

Gayal',  a  variety,  perhapa  a  rnecies  {Bot  gavieiu),  of 
the  domestic  ox,  found  in  parts  of  Bengal  and  Farther  In- 
dia, where  it  ia  reared  in  great  herda  for  ita  bide  and  fleah. 
It  has  very  rich  but  aoanty  milk. 

Gayarri  (Charlks  E.  Artritr),  b.  at  New  Orleana, 
La.,  Jan.  3,  1805,  waa  educated  at  the  College  of  New  Or- 
leana, and  studied  law  in  Philadelphia;  admitted  to  the 
bar  in  1829;  was  sent  in  1830  to  the  legislature,  and  sev- 
eral times  in  later  yeara;  in  1831  became  deputy  attorney- 


general  of  Louisiana ;  preaiding  judge  of  the  New  Orleana 
city  court  in  1833 ;  waa  elected  in  1835  to  the  U.  S.  Senate, 
but  did  not  take  his  seat ;  was  secretary  of  state  in  Louis- 
iana 1846-53,  He  is  best  known  as  the  author  of  a  series 
of  important  works  upon  the  hiatory  of  Louisiana,  partly 
in  French  and  partly  in  English  (1830,  1847,  1848,  1851, 
1852,  1854);  Philip  II.  of  Spain  (a  history,  1866);  Fer- 
natulo  de  Lemoa  (a  novel,  1872),  besidea  a  drama  and  a 
number  of  lectures  and  printed  addressee. 

Gay^feather^  a  popular  name  for  the  Lialrit  $eariota 
and  tpicata,  and  pcrbapa  for  other  species  of  that  inter- 
esting gcntls  of  composite  herbs.  They  grow  extensively 
throughout  most  of  the  U.  S. ;  bare  bulbous  roots,  a  tere- 
binthinate  taate,  and  active  medicinal  propertiea.  These 
planta  arc  among  thoae  locally  known  as  "rattlesnake 
master."  They  hare  beautiful  purple  flowers,  and  are 
worthy  of  extensive  cultivation  in  flower-borders. 

Gay  Head,  poat-tp.  of  Dukea  co.,  Mass.,  is  a  bold 
headland  forming  the  W.  portion  of  the  island  of  Martha's 
Vineyard.  It  takea  ita  name  from  the  brilliant  colors  of 
ita  clifi's.  To  the  geologist  ita  rocka  are  peculiarly  inter- 
eating  from  ita  miocene  fossils — coprolites,  boaes,  lignite, 
iron  ore,  etc.  It  haa  a  flashing  white  light  of  the  first 
order  170  feet  above  the  sea;  lat.  41°  20'  52"  N.,  Ion.  70"» 
49'  47"  W.  Most  of  the  inhabitants  nre  Indiana,  who  gain 
a  living  by  farming  and  fishing.  They  rear  a  breed  of 
small  horses  called  Gay  Head  poniea.     Pop.  160. 

Gayle  (George  W.),  an  able  lawyer  and  Democratic 
politician  of  Selma,  Ala.,  waa  U.  S.  diatrict  attorney  under 
Provident  Jackson,  and  became  a  prominent  State  legis- 
lator. His  offer,  during  the  late  war,  of  a  reward  of 
$1,000,000,  Confederate  money,  to  any  one  who  would  de- 
stroy President  Lincoln,  led  to  his  arrest  after  the  war  aa 
an  accomplice  in  the  assassination  of  Mr.  Lincoln,  but  he 
was  released  without  a  trial.     D.  Apr.  1875. 

Gayle  (Jorn),  b.  in  Sumter  district,  S.  C,  Sept.  11, 
1792;  waa  educated  at  South  Carolina  College;  removed 
in  1813  to  Alabama;  entered  the  legislature  in  1817  ;  be- 
oame  a  district  solicitor  1820;  a  judge  of  the  Alabama 
anprema  court  1823;  in  1829  Speaker  of  the  Honae;  gov- 
ernor 1831-35;  waa  in  Congreaa  1847-49;  became  in  1S49 
a  judge  of  the  U.  8.  diatrict  court  for  Alabama,  and  d.  at 
Mobile  July  20, 1859.  A  man  of  brilliant  talents,  hia  uae- 
fulneas  waa  diminiahed  by  irregular  habits. 

Gay'ler  (Charles),  b.  in  New  York  in  1820;  became 
connected  with  the  press  of  Cincinnati;  removed  in  1850 
to  New  York,  and  attained  distinction  as  a  journalist  and 
writer  of  dramatic  pieces,  among  which  are  The  Oold- 
Huntertj  The  Frightened  Fiend,  operetta ;  The  tote  of  a 
Prince;  Qalieno  Falieiv;  feme;  Taking  the  Chancet;  Tht 
Son  of  Night,  and  many  othera,  nearly  all  highly  aucccsaful 
upon  the  atage. 

Gay-Lassac  (Josspr  Louis),  b.  at  St.  Leonard,  in  the 
department  of  Haute-Vienne,  France.  Dec.  6,  1778.  The 
French  Revolution  interfered  jiltlo  with  his  education,  which 
waa  completed  at  the  £coIe  Polytechnique.  In  1 800,  Berthol- 
let,  on  his  return  with  Bonaparte  from  Egypt,  chose  Gay- 
Loasac  for  his  assistant.  In  1804,  under  the  auspices  of 
the  Institute,  Oay-Lusaac,  with  Biot,  made  a  memorable 
aacont  in  a  balloon  to  investigate  the  intenaity  of  the  mag- 
netio  force.  Shortly  after  be  made  another  aaecnt  alone, 
reaching  the  great  height  of  7016  mitres.  These  were  the 
flrat  balloon  aaoensions  for  scientific  purposes,  and  resulted 
in  showing  that  the  magnetic  force  diminishes  very  little 
with  the  elevation,  and  in  establishing  the  invariable  com- 
poaition  of  the  atmosphere.  Together  with  Humboldt,  he 
proved  that  water  is  formed  by  the  union  of  100  volumes 
of  oxygen  and  200  rolnmea  of  hydrogen.  Ue  afterwarda 
accompanied  Humboldt  on  a  scientifle  journey  through 
Oermany  and  Italy.  He  waa  elected  a  member  of  the 
^cadnmy  of  Sciences  in  1806,  profeasor  of  cbemiatry  at  the 
Kcole  Polytechnique  in  1809,  and  aoon  after  profeaaor  of 
physics  at  the  Sorbonne.  In  1831  he  was  elected  to  th* 
Chamber  of  Deputies;  he  did  not,  however,  allow  his  pub- 
lic duties  to  interfere  with  his  scientific  pursuita,  and  in  the 
following  year  accepted  the  professorahip  of  chemistry  at 
the  Jardin  des  Plantos.  In  1839  he  waa  made  a  peer  of 
France.  After  a  long  life,  devoted  to  science,  he  d.  in 
Paris  May  9,  1850.  Gay-Lusaao  made  important  contri- 
butiona  to  nearly  every  branch  of  chemical  and  phyaieal 
acienee.  He  diaoovered  the  law  that  all  gaaea  har»  th« 
aamc  coefiicient  of  expansion ;  he  made  researches  on  iodin* 
and  on  cyanogen,  the  latter  inaugurating  the  theory  of 
compound  radicals.  In  connection  with  Thl-nard  he  con- 
ducted a  remarkable  investigation  with  the  aid  of  an  enor- 
igoua  voltaic  pile  which  waa  placed  at  hia  diapoaal  by  the 
Kcole  Polytechnique.  The  results  were  published  in  two 
volumes — Reeherchee  phyeico-ehimianes  (1811),  and  in  me- 
moirs read  before  the  Institute.  His  valuable  papers  will 
b«  found  in  the  Mtmoire*  of  the  Society  of  Aroueil,  and  in 
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the  AnnaUt  de  Ckiniit  tl  dt  Phytiqu;  of  whioh  ha  WM  an 
editor.  (An  interesting  biography,  with  «n  analyaia  of  his 
wientiSo  labors,  is  oontvoed  m  vol.  iii.  of  Arago's  bio- 
gnphioal  notices.)  H.  Carrirotoh  Boltor. 

Gayo'ao,  post-r,  and  tp.,  e»,p.  of  Pemiscot  oo.,  Mo., 
is  aituat«d  near  the  banl(  of  the  Mississippi  River,  It  was 
located  in  1852,  and  daring  the  late  war  was  near^  de- 
stroyed. It  has  a  eourt-house,  a  churoh,  a  school-house,  a 
hotel,  1  weekly  newspaper,  and  a  number  of  stores.  Pup. 
of  tp.  463.  Qxo.  W.  Casletor,  £o.  "  Desiocrat." 

Gaya'port,  borongh  of  Blair  e«..  Pa.,  separated  by 
a  SBiaU  stream  from  Hollidatsroro  (which  see).  Pop. 
7M. 

Ca'sa  ["the  strong;"  now  ffiiuut«AJ,  in  Palestine,  the 
southernmost  and  strongest  of  the  five  royal  cities  of  the 
Philistines.  Along  with  Damascus,  it  is  one  of  the  oldest 
cities  in  the  world.  Commanding  the  road  to  Egypt,  it  has 
been  the  scene  of  repeated  and  desperate  struggles.  Sam- 
son's exploits  hare  made  it  famous.  It  was  captured  by 
Alexander  the  Great  after  a  siege  of  nearly  fire  months.  In 
634  it  fell  into  the  hands  of  the  Saracens  for  a  time,  and 
since  the  battle  of  Holtin  in  1170  has  remained  Moham- 
medan. Gaza  is  now  abontS  miles  from  the  Mediterranean, 
nearly  the  whole  space  between  it  and  the  sea  being  cover- 
ed with  ruins.  It  consists  of  a  group  of  villages.  The  nu- 
cleus stands  on  a  hill,  with  its  buildings  of  stone,  the  sub- 
nrbs  containing  only  mud-hovels.  The  population  is  esti- 
mated at  about  15,000,  mostly  Mohammedans. 

R.  D.  Hitchcock. 

Gaza  (Trrodobdr),  b.  about  1405  at  Thessalonica;  left 
that  town  on  its  capture  by  the  Turks  in  1430 ;  was  reotor 
and  professor  of  Greek  in  the  gymnasium  of  Ferrara;  was 
employed  1450-56  by  Pope  Nicholas  V.,  and  1456-58  by 
Alfonso  the  Magnanimous  of  Naples.  Bessarion  procured 
him  a  small  benefioe  in  Southern  Italy.  D.  in  147S.  His 
Greek  grammar  (1495)  was  long  famous.  His  letters,  his 
Greek  treatise  on  the  oalendar,  and  nnmeroas  translations 
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from  Latin  to  Greek  and  Greek  to  Latin,  added  to  bU 
merited  reputation  as  a  man  of  learning. 

Gazelle  [Arab,  gatdt],  the  ffaulla  doreat  and  the 
nearly  allied  species,  antelopes  of  Africa  and  Asia.  The 
above-mentioned  species  is  found  in  Northern  Africa,  but 
the  ariel  gaielle  of  Asia  is  a  mora  graceful  variety  of  the 
same  species.  The  gaselles  are  celebrated  for  their  elegant 
forms  and  the  beauty  of  their  eyes.  They  are  easily  tamed, 
and  become  grant  favorites  from  the  gentleness  of  their  dis- 
position. Gazella  Smitmeriiigii  and  ItabeUa  are  among  the 
other  closely-kindred  species.     Both  are  African. 

Gazette  [fVom  gazeta,  a  former  ooin  of  Venice,  worth 
about  a  farthing,  wnich  gave  its  name  it,  a  sort  of  news 
bulletin  which  sold  for  that  price],  a  periodical,  a  printed 
journal ;  applied  especially  to  the  official  newspaper  printed 
semi-weekly  in  London,  Edinburgh,  and  Dublin,  and  con- 
taining the  new  appointments  and  offlcial  acts  and  procla- 
mations of  government,  bankrupt  notices,  and  the  like. 

Gazetteer'  [Fr.  gatetier],  a  geographical  dictionary; 
a  work  containing  some  account  or  civil  and  natural  divis- 
ions in  geography,  of  mountains,  rivers,  lakes,  seas,  etc., 
arranged  in  alphabetical  order.  Gaxetteers  often  are  local 
or  national,  but  there  are  many,  more  or  len  complete, 
which  describe  places  in  all  parts  of  the  world. 

G  Clef;  in  music,  the  sign  or  mark  indieating  the  trvble 
staff.  Its  place  is  on  the  second  line,  or,  rather,  that  line 
is  the  axis  around  which  it  entwines.  This  clef  was  orig- 
inally compounded  of  the  letters  g  and  t — the  former  giv- 
ing its  location  the  name  of  G  (as  two  ootaves  above  gamut 
6),  and  the  latter  representing  lol,  or  the  fifth  (in  the  scale 
of  C)  of  the  series  of  syllables  used  in  solmiiation.  The 
name  G  being  thus  given  to  notes  on  the  second  line,  all 
others,  above  and  below,  on  the  same  staff  derive  their 
names  from  it.  In  organ  and  pianoforte  music  the  treble 
clef  is  prefixed  to  the  part  played  by  the  right  hand,  and 
the  bass,  or  F  olef,  to  that  for  the  left.  Occasionally,  how- 
ever, when  the  left-hand  part  runs  very  high,  the  tnble 
clef  is  temporarily  substituted,  as  at  a  in  tiie  example: 
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y^|^E^^gE-^g=t?-??^g^ 


For  a  similar  reason,  the  bass  clef  may  be  conveniently 
used  in  the  right-hand  part,  as  at  h,  where  the  right  hand 
crosses  the  left.  In  vocal  music  the  G  cjef  is  now  very 
generally  used,  not  only  for  the  soprano,  but  also  for  the 
alto  and  tenor  parts,  instead  of  the  C  clef,  in  which  these 
latter  parts  are  more  properly  written.  The  tenor  not«8 
are  thus  really  set  one  octave  above  their  true  place ;  and 
in  consequence  of  this  many  false  progressions,  crossings, 
etc.  are  represented  to  the  eye,  though  they  do  nnt  exist  in 
the  actual  performance.  Williah  Stauntox. 

6001/67,  poet-v.  of  Roane  eo..  West  Va.    Pop.  950. 

Gearing.    See  Wherl-work. 

Gear'y  (Johx  Wbitb),  b.  in  Ht  Pleasant,  Westmore- 
land CO.,  Pa.,  Dee.  30, 1S19 ;  studied  at  Jefferson  College, 
Caononsbnrg,  Pa. ;  became  a  civil  engineer.  In  the  war 
with  Mexico  (1846—48)  he  went  to  the  seat  of  war  as  lieu- 
tenant -  colonel  2d  Pennsylvania  Vols.,  serving  during 
the  campaign  from  Vera  Cms  to  the  oity  of  Mexico  with 
distinction ;  was  wounded  once ;  was  promoted  to  the  col- 
onelcy of  his  regiment,  and  on  the  captura  of  the  city  of 
Mexico  was  plaoed  in  command  of  the  citadel.  In  1849 
be  was  appointed  by  President  Polk  postmaster  of  San 
Francisco,  Cal.,  with  authority  to  organise  the  postal  ser- 
vice throughout  our  then  new  Pacific  coast  territory.  Soon 
afterwards  he  was  elected  alcalde  of  the  oity,  and  was  ap- 
pointed by  the  military  governor  judge  of  the  first  instance 
for  San  Francisco.  He  remained  in  San  Francisco  till 
1852,  performing  at  different  times  the  ex -officio  duties  of 
sherifi,  recorder,  probate  judge,  etc.,  and  exercising  a  large 
influence  in  organising  the  government  of  that  city,  whose 
first  mayor  he  was  (1850).  Returning  to  Pennsylvania  in 
1852,  be  remained  in  private  life  till  1856,  when  he  was 
sent  by  President  Pierce  to  Kansas  as  governor.  Bis  ter- 
ritorial administration  was  not  successful,  and  becoming 
involved  in  trouble  with  Judge  Lecorapte,  Geary  was  forced 
to  retire,  returning  to  Pennsylvania  ana  remaining  in  private 
life  till  the  outbreak  of  tbe  civil  war  (1861 ),  when  he  raised 
and  equipped  the  28th  Pennsylvania  Vols.,  which  regiment 
he  commanded  in  several  engagements  in  the  Shenandoah 
Valley,  In  Apr.,  1862,  he  was  appointed  brigadier-general, 
and  the  next  year  promoted  to  be  major-general  and  placed 
in  command  of  a  division,  remaining  in  active  service  till 
the  close  of  the  war.     In  1866  he  was  elected  governor  of 


Pennsylvania  by  the  Republican  party,  and  re-elected  in 
1869.     D.  suddenly  at  Harrisburg  Feb.  9,  1873. 

Gear'y  Cit'y,  a  t,  of  Wayne  tp,,  Dooiplian  eo.,  Kan., 
on  the  Missouri  Kiver.     Pop.  102. 

Gean'ga,  county  of  N.  E.  Ohio,  in  the  "Western  Re- 
serve." Area,  400  squara  miles.  The  surface  is  undulat- 
ing and  well  timbered ;  the  soil  heavy,  bnt  very  productive. 
Cattle,  grain,  fruit,  wool,  and  dairy  products  ara  the  staples. 
Cbeese,  carriages,  and  wagons  are  extensively  manufactur- 
ed. It  is  traversed  by  the  Painesville  and  Youngstown  R.  R. 
Cap.  Chardon.     Pop.  14,190. 

Gebang'  Palm,  one  of  the  moat  valuable  of  known 
palms,  tbe  Corypka  Oebanga  of  Java  and  the  neighboring 
regioni.  It  yields  sago,  roofing  thatch,  material  for  hats, 
fisning-nets,  cloth,  cordage,  etc.,  and  its  roots  afford  a  val- 
nable  remedy  for  the  diarrhoea  so  prevalent  there. 

Geb'weiler,  town  of  Upper  Alsace,  Germany  (for- 
merly Guebwiller,  Hant-Rhin,  France),  in  a  valley  near 
Mount  Qebweilor,  the  highest  point  of  the  Vosges.  It  has 
important  and  varied  manufactures.  It  is  14  miles  S.  8,  W, 
of  Colmar,  on  the  river  Lauch,     Pop.  11,338. 

Geck'o  (so  named  from  the  cry  of  one  of  the  species),  a 
name  given  to  numerous  thick-tongued  nocturnal  lizards 
of  the  family  Geckotidn.  There  are  not  less  than  forty 
species,  among  which  the  Ptyodaelyhu  geeko  of  Africa 
(whose  footsteps  were  thought  to  be  the  ciyise  of  the  lep- 
rosy, and  which  was  considered  able  to  eat  steel)  and  the 
Qecko  vena  of  Asia  are  among  tbe  best  known.  Other  spe- 
cies are  found  in  America,  Australia,  etc.  They  generally 
have  the  power  of  climbing  walls,  walking  upon  ceilings 
with  tbe  back  downward,  etc.,  after  the  manner  of  files. 

Ged'des,  post-r.  of  Onondaga  co.,  N,  T.,  on  the  Erie 
Canal,  the  Oswego  and  Syracuse  R.  R.,  and  Onondaga 
Lake,  5  miles  N.  W.  of  Syracuse.  Oeddes  in  1870  manu- 
factured 1,411,474  bushels  of  salt  from  salt-wells.  It  has 
also  extensive  iron-works,  potteries,  etc.  Pop.  3629.  The 
township  contains  the  State  asylum  for  idiots.  Total  pop, 
4505, 

Geddes  (Jares),  b.  near  Cariisle,  Pa.,  July  22,  1763 ; 
removed  to  New  York,  and  settled  at  Geddes,  Onondaga 
CO.,  N.  T.  (named  in  bis  honor),  1794;  was  a  prominent 
mover  and  agitator  of  the  snbjeot  of  a  canal  from  Lake 
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Bri*  to  the  Hadion  River,  and  in  1808  wu  appointed  to 
make  the  preliminar]'  rarveya  of  tiie  route,  reporting  tlie 
plan  praotieable  and  not  difficult  to  aeoompliah :  in  addi- 
tion to  bit  duties  of  Jud^  of  Onondaga  oo.,  he  aeoepted 
(1810)  the  appointment  of  engineer  of  the  Erie  Canal; 
appointed  ohief  engineer  of  the  Champlain  Canal  1818; 
and  in  1322  engineer  to  make  rarreyi  for  a  canal  from  the 
Ohio  River  to  Lake  Erie ;  in  1827  employed  by  the  U.  S. 
government  to  looate  the  Cheaapeake  and  Ohio  Canal,  and 
1828  by  the  State  of  Pennsylvania  upon  its  canals.  D.  at 
Oeddes  Aug.  19,  1338.  0.  C.  Bimioxs. 

Ged'dings  (Eli),  H.  B.,  itas  b.  in  New  berry  district, 
S.  C,  in  1799;  in  1820  was  licensed  by  an  examining 
board  to  practise  medicine;  in  1821-22  attended  lec- 
tures at  the  University  of  Pennsylvania,  and  during  1824 
removed  to  Charleston,  where  he  received  the  first  degree 
oonforred  by  tho  medical  college  of  his  St{ite  (1825).  Dr. 
Gkddings  then  spent  a  year  in  Europe,  studying  his  pro- 
fession, and  on  his  return  home  was  appointed  demonstrator 
in  his  alma  mater.  He  subsequently  filled  the  chairs  uf 
anatomy  and  physiology,  then  that  of  surgery,  and  that  of  the 
theory  and  practice  of  medicine;  was  also  called  to  the  uni- 
versities of  Maryland  and  New  York  City,  where  he  was  a 
professor  for  a  short  time ;  bnt  having  subsequently  de- 
clined these  and  other  calls  tendered  him,  he  now  occupies 
his  old  position,  that  of  surgery,  in  the  school  at  Charleston. 
Beyona  the  allotted  period  of  man,  he  atill  remains  an  ac- 
tive member  of  the  profession.  P.  F.  Evn. 

Gedro'sia«  the  name  given  by  Romans  and  Greeks  to 
what  is  now  tho  MekrAn,  or  coast-region  of  Belooohistan,  a 
dry  and  unfruitful  region. 

Gee'long,  town  of  Victoria,  Australia,  40  miles  S.  W. 
of  Melbourne,  on  Corio  Bay,  has  7  banks,  3  newspapers, 
fine  pnblic  buildings,  and  is  connected  by  rail  with  Balla- 
rat  and  Melbourne.  It  is  a  centre  of  the  Australian  wool- 
trade.     Pop.  with  suburbs,  22,618. 

G«er  (George  Jarvu),  D.  D.,  b.  Feb.  24, 1821,  in  Wa- 
terbuiy.  Conn. ;  graduated  at  Trinity  College,  Hartford,  in 
1842,  and  in  1845  reoeived  the  degree  of  A.  M.  from  the 
■ame  college:  graduated  from  the  Qeneral  Theological 
Seminary  1845;  ordained  deacon  in  Christ  church  (Protest- 
ant Episcopal),  Hartford,  Conn.,  by  Bishop  Brownell,  June, 
1845 ;  became  rector  of  Christ  church,  Ballston  Spa,  N.  T., 
Sept.,  1845;  ordained  presbyter  in  Ballston  Spa  by  Bishop 
De  Lanoey  Juno  11,  1846 ;  became  associate  rector  of  the 
church  of  the  Holy  Apostles,  DTew  York,  Nov.,  1852 ;  be- 
came rector  of  St.  Timothy's  church,  New  York,  OcL  22, 
1857 ;  received  the  degree  of  S.  T.  D.  from  Columbia  Col- 
lege, New  York,  June,  1862;  reoeived  the  degree  of  D.  D. 
from  Union  College,  N.  Y.,  in  Aug.,  1862.  In  1858,  as  joint 
editor  with  Rev.  Dr.  Muhlenberg  and  Bishop  Bedell,  by 
appointment  of  the  bishops,  he  published  the  Tuat-Book 
of  the  ProletlaHl  Epitcopal  Gkureh;  in  1871  published  a 
book  on  Tha  Convernm  of  St.  Paul.  Is  (1875)  rector  of  St. 
Timothy's  church,  New  York ;  was  the  first  president  of  the 
Free  Church  OuHd  of  New  York;  was  a  member  of  the 
Qeneral  Convention  of  1874  from  the  diocoso  of  New  York. 

Geez.  See  Etbiopic  LAXocAac  AMD  Litcbatdkb,  by 
Pnor.  C.  P.  A.  Dium am,  Ph.  D. 

Geffrard  (Fabrb),  a  president  of  Hayti,  was  b.  at  L'Anse 
k  Veau,  Hayti,  Sept.  19,  1806,  was  the  son  of  Sen.  Nico- 
las Geffrard,  who  had  eo-operated  with  Dessalines  and 
P£tion.  Young  Geffrard  was  early  distinguished  for  ability, 
and  though  himself  a  griffe  (three-fourths  African  blood), 
took  the  part  of  the  mulattoes  against  tho  blacks.  In  1845 
he  became  a  lieutenant-general,  and  in  1849  was  made  a 
duke  by  Soulouque.  In  1858  he  led  in  the  revolution 
against  Soulouque,  and  banished  him  in  1860.  Geffrard 
was  president  of  Hayti  1860-67,  when  he  was  himself  ban- 
ilhed,  and  retired  to  Jamaica. 

Gefle,  town  of  Sweden,  on  the  Gulf  of  Bothnia,  100 
miles  N.  of  Stockholm.  It  has  considerable  trade  in  iron, 
timber,  tar,  and  fiax.     Pop.  13,315. 

Gehen'na' [Heb.  Oe-iinaom,  the  "  vale  of  Hinnom  "]>  i^ 
deep  gorge,  the  valley  of  Hinnom,  lying  S.  of  Jerusalem. 
It  was  called  also  Tophet,  "  place  of  fire,"  because  the  prac- 
tice of  burning  infants  as  sacriflces  to  heathen  gods  was 
carried  on  here  by  idolatrous  Jews  (it  is,  however,  denied 
by  some  that  they  were  actually  burned).  To  break  up 
this  detestable  practice,  Josiah  defiled  the  place  by  making 
it  the  receptacle  of  human  bones  and  of  all  sorts  of  filth. 
We  are  told  that  perpetual  fires  were  kept  up  to  destroy 
this  offal;  hence,  Gehenna  and  Tophet  became  synonyms 
for  Hell  (which  see). 

Gei'ger  Grade,  tp.  of  Washoe  oo.,  Nev.    Pop.  55. 

Gei'Jer  (Eric  Gitstap),  one  of  the  richest  geniuses  in 
modern  Swediah  literature,  aed  its  most  celebrated  histo- 
rian, was  b.  at  Ransiiter,  in  Wermland,  Jan.  12,  1783,  and 
studied,  after  1799,  at  the  University  of  Upsala.    In  180S 


obtained  the  flrat  priie  from  the  Academy  of  Sciences  in 
Stockholm  for  bis  dissertation  on  8t««n  Stur<;  in  1806 
graduated  as  a  master  of  arts ;  in  1809  travelled  in  Eng- 
land ;  and  in  1810  was  appointed  lecturer  in  history  at  the 
University  of  Upsala.  Alter  a  short  residence  in  Stock- 
holm as  inspector  of  the  archives,  be  returned  in  1815  to 
Upsala  as  professor  of  history,  in  which  position  he  re- 
mained until  in  1846  ill-health  compelled  him  to  resign. 
He  retired  to  Stockholm,  where  he  d.  Apr.  23,  1847. 

After  the  revolution  of  1809,  by  which  the  liberty  of  the 
press  was  established  in  Sweden,  a  fierce  contest  arose  in 
literature  between  the  French  classicism,  represented  by 
the  Academy,  and  the  romantic  school,  originated  in  Ger- 
many and  represented  in  Sweden  by  two  parties — the  Phos- 
phorists,  headed  by  Atterbom,  and  the  Goths,  headed  by 
Geijer  and  Tegn£r.  But  while  the  Phosphorists,  like  their 
brethren  in  Germany,  rushed  through  all  countries  and  all 
ages  in  search  of  the  most  wonderful  subjects  and  the  most 
fantastic  forms,  the  Gotha  concentrated  themselves  on  the 
national,  and  took  their  subjects  from  the  old  Scandina- 
vian sagas  and  the  Swedish  popular  songs  of  the  Middle 
Ages.  The  Goths  did  not  take  part  in  the  battle,  but  when 
the  fight  was  over  they  kept  the  field,  and  the  articles  of 
Geijer  in  Idtina,  the  organ  of  the  party,  as  well  as  his 
poems,  contributed  very  much  to  the  establishment  of  the 
taste  of  the  Swedish  people,  which  had  been  roused,  but 
also  completely  unsettled,  Dy  the  Phoapborists.  His  poems 
arc  not  numerous,  neither  have  they  the  brilliancy  of  those 
of  Tegn^r,  bnt  they  are  very  powerful.  The  Viking  makes 
an  impression  as  if  it  were  not  written  on  paper,  but  hewn 
in  stone,  and  many  of  his  psalms  have  been  incorporated 
into  the  Swedish  hymn-book.  In  connection  with  A.  Af- 
selius  he  produced  (1814-16)  an  edition  of  the  Swedish 
popular  songs  in  3  vols.,  and  to  many  of  his  own  songs  he 
composed  beautiful  melodies,  which  immediately  bc«ame 
very  popular.  It  was  as  an  historian,  however,  that  Geijer 
acquired  his  greatest  fame,  especially  as  author  of  Scenaka 
Folkelt  Riiloria  ("  History  of  the  Swedish  People"),  pub- 
lished in  3  vols,  f^m  1832  to  1836,  and  translated  into 
German  by  Leffler,  into  French  by  Lundblad,  and  into 
English  by  Turner.  His  first  historical  work  was  i^cea 
Sikea  H'dfder  ("Annals  of  Sweden"),  1825,  a  aeries  of 
esaaya  on  the  oarlieat  hiatory  of  Sweden.  In  1SS9  he  pub- 
lished Sketch  of  lh»  Sinte  of  Sinedm  from  Charln  XII.  lo 
OiutavM  III.,  and  in  1844,  Life  of  Gharlu  XIV.  John. 
He  also  edited  the  posthumous  papers  of  Gustavns  III.  in 
1843,  and,  in  connection  with  Pant  and  Schroeder,  the 
Seriptoret  Renim  SHecicarum  Mtdii  jEvi,  from  1818  to  1828. 
His  Hitonf  of  the  Sicedith  Peoplt  is  a  most  remarkable 
book,  and  ranks  among  the  very  first,  works  of  histori- 
ography. It  it  not  merely  a  history  of  Swedish  politics, 
but  a  history  of  Swediah  aociety  in  the  true  aense  of  the 
word — a  history  of  the  Swedish  people,  of  their  manners 
and  customs,  of  their  ideas  and  passions,  of  their  charac- 
ter and  destinies.  It  has  no  extraordinary  force,  either  of 
description,  analysis,  or  argumentation,  but  it  has  a  most 
extraordinary  power  of  unfolding  views  large,  complete, 
calm,  and  yet  Inspiring  by  the  restrained  enthusiasm  in 
which  they  arc  written.  Clkmems  VwnKKETi. 

Geiss'ler's  Tnbes,  tubes  made  of  very  hard  glass, 
and  containing  each  some  one  gas  (oxygen,  carbonic  acid, 
nitrogen,  hydrogen,  etc.)  in  a  highly  rarefied  state.  Each 
end  of  the  tube  is  pierced  with  an  electrode  from  an  induc- 
tion coil;  and  if  the  glass,  the  rarefied  g^s  or  "vacuum," 
and  the  currant  be  properly  adjusted  to  each  other,  the 
most  surprising  and  beautiful  luminous  appearances  may 
be  seen.  The  carbonic  acid  vacuum  in  a  small  spiral  Geiss- 
ler  tube  emits  so  much  light  that  it  has  been  employed  in 
the  endoscope  as  a  means  of  illuminating  the  cavities  of 
the  human  body  for  diagnostic  purposes.  Each  gas  give* 
its  own  peculiar  light  and  spectrum. 

Gela,  city  of  Sicily,  situated  on  the  southern  coast, 
was  founded  in  690  n.  c.  by  a  colony  of  Rhodians,  and 
grew  so  rapidly  that  100  years  later  it  sent  out  a  colony 
iteelf,  which  founded  Agrigentum.  Under  its  tyrants, 
Cleander,  Hippocrates,  and  Gelon,  it  conquered  the  whole 
of  Sicily,  but  in  485,  when  Gelon  removed  his  residence  to 
Syracuse,  it  began  to  decline,  and  in  280,  Phintiaa,  the  ty- 
rant of  Agrigentum,  utterly  deatroyed  it  by  removing  all 
its  inhabitanta  to  the  new  city  bo  was  founding.  In  the 
times  of  Augustus  it  lay  in  ruins,  which  can  still  be  seen 
in  the  neighborhood  of  the  present  town  of  Term  Nuopa. 

Gela'sios  I«,  Saint,  pope,  sncoeeded  Felix  III.  Mar. 
1,  492,  and,  according  to  Protestants,  was  the  first  nope 
who  claimed  complete  independence  of  the  eynods  ana  the 
civil  authority.  Ho  wrote  against  tho  Nestorian  and  Eu- 
tychian  heresies,  but  several  works  ascribed  to  him  are 
probably  spurioua.  D.  Nov.  19,496,  and  was  succeeded  by 
Anastasius  II. — Gklasii'S  II.,  Pope  (Giovamni  oi  Gaeta), 
succeeded  Paacal  II.  in  1118,  but  was  imprisoned  in  the 
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nme  year ;  escaped  and  flod  to  Oncta.  The  emperor  Heory 
V.  eanaed  the  antipope  Gregorj  VIIT.  to  be  onosen  in  his 
>tead.  Qelaains  d.  at  Clan;  Jan.  29,  1119,  and  waa  luo- 
eeedtd  hj  Calixtna  II. 

Gel'atinet  a  temi-solid  sabitanoo  of  a  soft,  tremulous 
eoaaiatenee,  produced  from  certain  animal  mcrobraned  (tkin, 
Sbrooa  tiaaue,  etc.)  by  the  action  of  hot  water.  Isinglaaa, 
eairg-foot  jeUy,  e'ue,  etc.  are  chiefly  compoaed  of  gelatine. 
In  ita  ordinary  form  it  containe  mnch  water,  which  may 
be  dried  out,  leaving  a  glaaay,  brittle  masa,  which  swella, 
bnt  does  not  disaolve,  in  ooid  water.  The  gelatine  from 
cartilage  ia  called  chondrine,  and  ia  aomewhat  different 
from  true  gelatine.  Dry  gelatine  ia  reported  aa  oonaiat- 
ing  of  50.05  parta  carbon,  6.0  hydrogen,  14.7  nitrogen,  and 
27.55  oxygen.  {Scherer.)  Others  believe  that  it  eontaina  a 
little  sulphur.  It  haa  been  long  known  that  it  exists  abun- 
dantly in  bone-soups,  etc.  For  a  long  time  it  was  held  to 
be  innutritions,  bnt  at  present  a  oonsidornblo  (but  not  high) 
nutritive  value  ia  conoeded  to  it.  Oelatino  ia  thrown  down 
from  the  watery  aolation  by  alcohol,  by  a  solution  of  cor- 
nsire  sublimate,  by  tannic  acid,  and  fay  chlorine  gas. 
Gelatine  ia  extensively  used  in  the  arta — anflmngt  for  beer, 
as  a  dressing  for  silk  and  other  fabrics,  as  a  coating  for 
dragecs  and  pills,  as  a  material  for  the  capsules  whioh  hold 
nnpleasant  medicines,  for  preparing  tracing-paper,  aa  a 
material  for  delicate  cnats,  as  the  baaia  of  numeroua  jelliea 
for  the  table;  and  dried  gelatine  plates  are  employed  in 
photo-lithography  and  the  kindred  arts.  (See  Olue,  Isix- 
OLASS,  etc.)  ' 

Gel'derland)  province  of  the  Netherlands,  bounded 
by  the  Zuyder-Zee,  Prossia,  and  the  provinces  of  Overysael, 
Utreoht,  and  Brabant  Area,  1972  square  miles.  Pop. 
432,(9.3.  Along  the  rivers  Rhine,  Waal,  and  Tssel  the  soil 
is  a  rich  loam,  carefully  cultivated,  and  large  crops  of  wheat, 
lye,  buckwheat,  and  tobacco  are  gathered.  Farther  back 
the  ground  becomes  hilly  and  sandy,  covered  with  largo 
forests  of  pine  and  oak.  Excellent  cattle  are  reared ;  the 
horses  are  highly  esteemed,  both  in  Franco  and  Germany. 
Considerable  brewing  and  distilling  is  carried  on,  beaides 
manufacturea  of  linen,  paper,  and  leather.  Principal  towns, 
Amheim,  Nymwegen,  and  Zutphen. 

Gel'dem,  town  of  the  Rhino  province,  Prussia,  on  the 
Niera,  17  miles  S.  W.  of  Weaol,  and  on  the  railway  from 
Cologne  to  Clevcs.  It  boa  important  manufactures,  and 
was  the  ancient  capital  of  Upper  Gelderland,  which  was 
ceded  by  the  Netherlands  in  1713  to  Prussia.     Pop.  5096. 

G«l^e  (Claddk),  better  known  as  Claude  Lorraixb, 
where  he  was  b.  (in  the  little  town  of  Cbamagne)  in  tha 
year  ISOO.  His  parents  were  poor,  and  the  youth,  early  left 
aa  orphan,  passed  through  severe  straggles  in  pursuing  the 
bent  of  his  genius.  His  first  studies  were  with  an  elder 
brother,  •  wood-engraver  at  Fribonrg.  Thence  he  went  to 
Eome,  thence  to  Naples,  thenoe  back  again  to  Rome.  He 
tnrelled  through  Romagna  and  Lombardy,  worked  some 
tine  in  Venice,  visited  parts  of  Qermany,  atudied  the  sce- 
nery of  the  Tyrol,  remained  a  short  time  in  Nantes,  returned 
Ui  Italy  by  way  of  Lyons  and  Marseilles,  and  finally  mode 
his  reaidenoe  in  Rome,  where  hia  great  works  were  painted 
and  where  he  died,  of  gout,  Nov.  21, 1682.  Daring  his  life- 
time this  painter's  fame  was  very  high ;  his  patrons  were 
people  of  eminence  in  nearly  all  the  great  cities  of  Europe. 
Orders  came  from  Antwerp,  Amsterdam,  and  Madrid.  After 
hie  death  his  reputation  increased,  and  even  yet  he  ranks 
with  the  greatest  landscape-painters  of  the  world.  Clande 
waa  a  close  and  patient  student  of  the  principles,  rules,  and 
forms  of  his  art;  he  frequented  the  academy  to  make  him- 
self aoquainted  with  the  best  models,  paid  careful  attention 
to  the  anatomy  of  the  human  frame,  and  waa  interested  in 
arehiteotnre,  for  which,  in  his  youth,  he  had  a  strong  pre- 
dilection. But  his  passion  was  for  natural  scenery.  In  rep- 
resenting this  he  put  forth  all  his  power  of  observation, 
sentiment,  imagination,  and  teehnioal  skill.  His  studies 
were  made  in  the  open  air  with  the  most  painstaking  accu- 
racy. The  foliage  of  trees,  the  shapes  of  mountains,  the 
effects  of  light  and  shade  on  natural  objects,  were  delicately 
noted  and  delineated.  The  gradations  of  light,  the  perapeo- 
tive,  the  impression  of  breadth  and  distance,  have  always 
been  admitted  to  be  admirable  features  in  his  work.  On  these 
he  prided  himself,  not  on  the  figures  or  arobitecture,  whioh 
were  incidental  and  conventional.  The  landscapes  of  Claude 
are  not  literal  copies  of  nature,  but  copies  of  nature  suffused 
with  sentiment  and  feeling.  According  to  Sir  Joahua  Rey- 
nolda,  Claude  waa  of  opinion  that  taking  nature  aa  be  found 
it  seldom  produced  beauty.  His  paintings  are  therefore,  to 
a  greater  or  less  degree,  "compositions."  Dr.  LUbke  (Hint, 
of  Art,  London  ed.,  1868)  writes  of  Claude :  "  In  his  works 
there  is  all  the  splendor,  light,  untroubled  brightness,  and 
harmony  of  the  first  morning  of  creation  in  Paradise."  The 
Libtr  Ytrilatin,  as  it  is  called,  is  a  collection  of  drawings 
~  >  by  Clande  himself  for  the  purpose  of  identifying  hia 


pictares  and  detecting  counterfeits.  There  were  six  vol- 
umes. The  one  at  Chatsworth,  containing  200  drawings, 
was  engraved  by  Richard  Earlom  and  published  by  Boy- 
dell.  In  person,  Clande  was  dignified  and  winning;  his 
disposition  was  amiable  and  peaceful ;  bis  moral  character 
without  stain.  The  amallness  of  hia  fortune  at  his  death 
is  asoribed  to  the  munificence  of  hia  charities.  His  worka 
commanded  high  prices,  and  were  numerous.  Smith's  Cal- 
aloffue  rauonni  describes  400  pieces.  They  are  found  in 
all  the  European  galleries,  but  the  most  celebrated  of  them 
are  in  England.  Their  general  character  is  familiar  through 
engravings.  For  diasenting  opiniooa  in  regard  to  the  merita 
of  Claude  one  should  conault  the  Ditcowtet  of  Sir  Joshua 
Reynolds  and  Ruskin'a  Modem  Painter*.  Sir  Joshua  was 
of  opinion  that  before  there  waa  another  Claude  there  would 
bo  another  Raphael.  Ruskin  declorea  that  "  Claude's  capa- 
cities were  of  the  most  limited  kind,"  and  that  "bis  work 
resembled  nothing  that  ever  existed  in  the  world." 

0.  B.  Frothiicghah. 

Gell  (Sir  Williav),  b.  at  Hopton,  Derbyshire,  England, 
1777 ;  graduated  1708  at  Emanuel  College,  Cambridge,  and 
took  a  fellowship  ;  was  knighted  1803 ;  pasaed  M.  A.  1804; 
became  chamberlain  to  the  princeas  of  Wales  1814 ;  resided 
mostly  in  Italy,  and  d.  at  Naples  Feb.  4,  1836.  Author  of 
a  number  of  works,  mostly  illustrating  the  topography  of 
ancient  Orecco  and  Italy,  published  in  a  costly  style  which 
deprived  them  of  extended  use. 

Gellim.     See  Aulds  GellHts. 

Ge'lon  [dr.  riAav],  tyrant  of  Syracuse,  was  of  on  ancient 
family  of  Selo,  and  was  chief  commander  of  the  horse  to 
Hippocrates,  tyrant  of  his  native  town,  of  which  place  he 
made  himself  master  in  491  B.  c,  and  became  tyrant  of 
Syracuse  in  485.  (MvlUr.)  Having  depopulated  Camarina, 
Euboea,  and  the  Sicilian  Megara,  he  enriched  Syracuse  with 
their  apoils,  and  increaacd  his  population  by  enforced  colo- 
nisation and  the  enslavement  of  captives;  destroyed  the 
army  of  Carthago  in  the  great  battle  of  Himera  (480  B.  a). 
D.  478  B.  c.  Gelon  was  an  exceedingly  popular  ruler,  his 
good  fortune  and  lavish  expenditures  of  money  probably 
serving  to  conceal  his  faults  from  popular  scrutiny.  Though 
exceedingly  ignorant  and  selfishly  ambitious,  his  name  be- 
came proverbial  for  goodness  and  wisdom. 

Gelae'ininm  [from  geltemino,  an  Italian  name  for  the 
jasmine],  a  genus  of  plants  of  the  order  Loganiaeeas.  Tho 
yellow  jasmine  of  the  Southern  States  is  a  beautiful  ever- 
green climber  (the  Oelttmitm  temptnireiu),  having  large, 
yellow,  fragrant  flowers,  appearing  in  early  spring.  The 
whole  plant  is  poisonous,  but  is  a  valuable  medicine.  In  a 
proper  dose  it  has  excellent  sedative  effects,  but  should  be 
given  with  caution.  An  overdose  canses  great  prostration 
and  calls  for  stimulants. 

Gem  [Lat.jrnnma],  in  art  and  archaeology,  a  small  stone, 
generally  precious  as  to  material,  cut  in  ornamental  de- 
signs or  with  inscriptions.  While  on  one  side,  gems  are  in 
close  rtlatinn  to  the  jeweller's  art,  aioce  it  is  generally  ad- 
mitted that  they  are  meant  to  be  worn  as  personal  orna- 
ments, they  are  in  reality,  as  consisting  of  miniature 
sculpture,  more  nearly  allied  to  the  highest  art,  since  there 
are  no  objects  known  whioh  in  so  small  a  sphere  call  for 
such  elegance  cf  taste  and  perfect  skill.  The  two  divisions 
of  the  art  are  the  making  of  intaglios — which,  as  the  name 
in  Italian  denotes,  are  cn(  in  like  a  seal — and  cameot,  a 
word  of  doubtful  origin,  but  which  probably  comes  from  a 
Greek  term  signifying  "  ground."  Cameos  are  simply  bas- 
reliefs,  and  the  term  minute  sculpture  ia  so  naturally  ap- 
plicable to  them  that  ainco  the  aaya  of  Greek  art  it  has 
oeea  usual  to  copy  celebrated  statues  in  this  manner;  and 
there  can  be  little  doubt  that  we  have  at  present  in  this 
form  tho  types  of  the  most  celebrated  images  of  antiquity. 
Intaglios,  the  earliest  gems,  first  appear  as  the  tcarabi 
(warabm)  or  beetle-shaped  signets  worn  in  rings  by  the 
Egyptians  from  a  very  early  period,  though  thoae  on  hard 
stone  are  of  course  rare,  owing  to  their  greater  coat,  es- 
pecially from  the  earlier  dynasties.  On  the  flat  aide  was 
engraved  the  name  of  the  king  or  of  the  wearer,  and  the 
other  was  shaped  like  a  beetle.  Many  of  these  were  ex- 
quisitely cut.  This  form  of  gem  was  of  course  oval,  and 
pierced  from  end  to  end  with  a  hole,  through  whioh  there 
passed  a  strong  wire,  which  kept  the  atone  in  place  in  a 
ring.  When  worn,  the  flat  or  seal  aide  reated  againat  the 
finger,  but  when  uaed  as  a  seal  it  was  turned.  The  Greeka, 
though  tho  latest  in  the  field  of  gem-outting,  speedily  ex- 
celled all  their  predeceasora,  for  there  were  in  this  art  few 
worka  of  real  exoellence  before  they  attempted  it.  The 
finger-ring,  as  is  shown  by  the  stoiy  of  Prometheus,  and 
its  name  daklntioo,  waa  a  purely  Greek  invention.  These 
were  popular  in  Greece  600  years  s.  c,  and  about  this  time 
Herodotus  mentions  the  famous  emerald  of  Polynatea  {Lib, 
37,  c.  1)  and  the  fame  of  its  engraver,  Theodorus  of  Samoa, 
though  he  adds  that  in  his  time  it  held  a  low  rank  among 
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tk«  Jewels  with  whiob  it  waa  plaoed.  Bamos  wu  tlie  foon 
of  the  glyptioal  art  of  Greeoe,  and  there  it  wai  that  Mne- 
Barohua,  the  father  of  Pythagoraa  (B.  c.  i70),  "sought 
rather  for  fame  than  for  ricbea  by  engraving  gema  in  the 
moat  akilful  manner."  Contemporary  with  the  Greeks, 
,the  Etruaoans  attained  great  czoellenoe  in  gem-engraving, 
manifesting  profound  Icnow  ledge  of  anatomy  and  high 
finiab,  but  eoupled  with  harah  realiam,  while  the  Greelca 
aimed  at  ideal  beauty.  On  these  early  gema  of  Etruaoan 
or  Greek  origin  can  be  read,  aa  in  a  book,  the  forma  of 
their  religion  and  the  subjects  of  popular  intereat  in  poli- 
tiea,  song,  or  fable,  for  oenturiea.  Tne  art  finally  attained 
its  higheat  perfeotion  in  Sicily  and  Magna  Grssoia.  ^lian 
observes  that  in  Cyrene  there  was  "  a  wonderful  multitude 
of  skilled  gem-engravera,  and  that  the  poorest  men  there 
wore  ringa  worth  ten  minss."  Among  the  Romans  gem- 
engraving  fiouriahod,  and  under  Auguatua  it  reached  it< 
very  higheat  point.  Cabinets  of  gems  became  numerous, 
and  most  gentlemen  prided  themselves  on  possessing  oamri 
and  intagli  of  value.  The  eolleotions  of  Bcaurus  and 
Marcellus  were  doubtless  of  great  extent,  and  Caesar  it 
said  to  bare  sent  «t>  anob  cabinets  to  the  temple  of  Venni. 
Among  the  most  celebrated  intagli  are  the  Ariadne,  the 
Demetrius  Poliorcetes  of  the  Pulsiky  cabinet,  and  the  por- 
trait of  Demetrius  Soter,  onee  the  property  of  Horace  Wat- 
pole.  The  latest  intaglio  in  ancient  style  was  the  signet 
of  Lothaire  (a.  d.  823).  The  finest  sapphire  ever  cut  is  an 
intaglio  of  the  Devonshire  collection  bearing  a  bead  of 
Augustus.  Among  the  finest  gems  acceaaible  to  the  public 
are,  in  the  Britiah  Mnaeum,  the  Cupid  and  Goose  (aqua- 
marine intaglio),  the  JuUua  Cssaar  of  Dioacurides,  the 
Livia  by  Epitynchanns,  cutter  of  the  famous  head  of 
Oermanious  in  the  Paris  cabinet,  the  Peraeus,  Bacchus  on 
red  jasper,  the  wonderful  Dying  Amaion,  the  Cupid  and 
Psyche  (red  sard),  and  the  Laughing  Fann  by  Ammanins. 
(See  C.  W.  KiNQ,  ^nttawe  Oem»  a»d  Singt  (2  vols,,  Lon- 
don, 1872);  MiLLIN,  iHlndnefioH  i  I'Btude  da  Pierre* 
frariet  (Paris,  1790);  KdBLER,  OeKhnilUne  Steine  (St. 
'eteraburg,  1851).)  Charles  G.  Lelaku. 

Gema'ra  [Chaldee,  "completion,"  {Vom  genuir,  "to 
make  perfect  "J,  that  part  of  the  Talmud  which  consists  of 
commentaries  upon  the  Hishna,  or  text.  There  is  a  Pales- 
tinian and  a  Babylonian  Gemara.  The  Palestinian  was 
finished  about  3S0  a.  d.,  the  Babylonian  about  500.  Its 
authors  were  called  Amoraim.  The  writings  are  partly  of 
the  class  called  Halaoba  (rules),  and  partly  Hagada  (le- 
gends). The  language  of  the  Talmud  is  partly  Hebrew  and 
partly  Aramaic,  the  Hebrew  of  the  Mishna  being  purer 
than  that  of  the  Gemara.  The  Babylonian  Gemara  is  much 
more  complete,  voluminous,  and  valuable  than  the  Pales- 
tinian. Only  portions  of  the  Gemara  have  ever  been  trans- 
lated. (Bee  Ethkbidoe's  Intrudnction  to  Hebrea  Litera- 
ture, 185S.) 

Gem'lni  (the  "Twins"),  a  sign  of  the  lodlac,  into 
which  the  sun  enters  about  Hay  21,  and  from  which  it 
passes  June  21.  Also,  a  constellation  of  the  todiao,  now 
corresponding  to  the  sign  Cancer,  Castor  and  Pollux  are 
the  two  principal  stars — the  former  a  line  doable  one,  the 
latter  quadruple. 

tiemis'tas  (Georoius),  or  Georgina  Pletho,  b,  at 
Constantinople  about  1390,  held  office  under  Manuel  Pal- 
asologus  in  1426;  in  143S  was  a  delegate  to  the  Council  of 
Florence;  was  tutor  to  Bessarion  and  the  associate  of  Cofl- 
imo  de'  Medici ;  was  in  1441  engaged  in  the  imperial  service 
in  the  Peloponnesus,  and  is  said  to  hare  lived  one  hundred 
years.  He  is  chiefly  remembered  aa  a  leader  of  the  Res- 
toration of  learning;  was  the  author  of  a  great  number  of 
treatises  on  history,  philosophy,  geography,  etc.,  many  of 
which  have  never  been  printed,  and  was  the  prime  mover 
in  the  revival  of  the  Platonic  philosophy  in  Italy, 

Gemo'na^  Italian  town  of  considerable  transit  oom- 
mcroe,  in  the  province  of  Udine.  *  It  has  a  fine  cathedral 
and  several  other  churohet,  containing  interesting  pictures 
by  Pordenone,  Cima  da  Conegliano,  etc.  The  granite  font 
in  the  Duomo  is  said  to  be  a  work  of  the  eighth  century. 
Many  Roman  antiquities  are  found  here.  It  ha*  an  aotlre 
and  industrious  population  of  about  7000. 

Gems'bok  [Dutch,  jr<m>ioi/  Ger.  Cemu,  a  "  chamois," 
•ad  bok,  a  "  buck  "],  the  Oryx  gatella,  the  kookam  of  the 
natives,  a  flue  large  antelope  of  South  Africa,  found  in 
small  groups  upon  the  open  plains.  It  is  often  five  feet 
long,  and  has  straight  horns  two  and  a  half  feet  long.  It 
is  eourageous,  and  will  (ueeessfully  defend  itself  against 
the  lion.  It  is  bunted  on  horseback,  and  proves  itself  a 
swift  and  strong  runner.  It  is  asserted  that  it  never  drinks 
water,  which  is  obtained  in  the  sooenlent  plants  upon 
which  it  feeds, 

Gems'honif  an  organ-stop  having  conieal  tin  pipes 
of  very  pleasant  though  peculiar  tone. 

Gemttn'der  (GBOKa),  b.  at  Ingelfingen,  WUrtemberg, 


Apr.  13,  181S;  learned  his  profession,  violin-making,  in 
Paris,  and  in  1847  removed  to  Boston,  Mass.,  wher^  he  ac- 
quired much  fame  as  a  musical-instrument  maker.  In  1852 
be  removed  to  New  York.  His  violins  took  the  first  priio 
in  the  World's  Fair  of  1S51,  London,  and  a  new  violin 
shown  by  him  at  the  Vienna  Exposition  of  1873  was  pro- 
nounced an  ancient  Italian  instrument  of  the  best  type.  He 
makes  use  of  the  natural  unprepared  wood,  believing  that 
instruments  made  of  artificially  cured  wood  are  sure  to  loM 
their  value  speedily. 

Gen'der  [from  the  same  root  with  yifpofiai,  gevue,  ete.], 
in  grammar,  must  not  be  confounded  with  sex  in  nature, 
though  of  course  it  was  the  observation  of  the  latter  which 
produced  the  former.  The  phenomenon  of  gender  presents 
some  of  the  hardest  and  most  obscure  problems  woich  the 
science  of  language  has  to  grapple  with.  Several  languages 
— as,  for  instance,  the  Chinese,  and,  of  the  Turanian  family, 
the  Finnish  and  the  Magyar — have  no  gender  at  all,  and 
never  have  had.  Others  have  had  grammatical  gender,  but 
have  lost  it ;  as,  for  ins'tance,  the  Persian,  the  Lettish,  and  the 
English.  Some  languages  hare  only  two  genders,  masculine 
and  feminine ;  as,  for  instance,  the  Semitic  and  the  Romanic. 
Others  have  three,  masculine,  feminine,  and  neuter ;  as,  for 
instance,  Greek,  Latin,  and  German.  Also  the  inflections  or 
suffixes  with  which  gender  is  expressed,  and  the  influence 
which  the  gender  of  a  noun  may  Jiave  on  its  attributes,  pre- 
sent very  intricate  problems,  and  the  question  why  aocrtain 
noun  is  masculine  or  feminine  or  neuter  may  bring  the  most 
learned  grammarian  to  despair,  while  the  most  ignorant 
and  unreflecting  man  never  makes  a  mistake  when  he  is 
bom  and  bred  to  the  language.  There  seem  on  this  point 
to  be  partienlar  laws  bidden — laws  of  the  imagination, 
which  escape  discovery  because  they  are  not  sctnally  at 
work  at  present. 

Genearogr  [Gr.T«rt<,  "race," and  Aeyot," discourse"], 
the  science  of  descents.  Genealogy,  as  a  record  of  fami- 
lies, holds  an  intermediate  place  between  biography,  which 
treats  of  persons,  and  history,  of  which  the  suojeet  is  the 
rise  and  progress  of  the  nation.  The  rules  and  principles 
of  the  three  are  not  dissimilar,  although  the  purpose  of  the 
first  is  a  little  difl°erent  from  the  design  of  the  other  two. 
In  England,  as  in  most  countries  in  which  the  feudal  sys- 
tem has  prevailed,  the  laws  of  the  descent  of  families  are 
intimately  connected  with  those  of  the  descent  and  tenure 
of  lands.  Where  estates  pass  to  a  single  heir,  it  is  essen- 
tial that  the  derivation  of  that  heir  from  the  blood  of  the  , 
first  lord  should  be  clearly  proved ;  and  as  the  lines  of  de- 
scent may  become  successively  extinguished,  the  order  in 
which  collaterals  succeed  must  be  definitely  settled.  The 
latter  is  the  work  of  the  lawyer,  and  its  principles  are  well 
stated  in  Blaekstone's  CommeHtariee,  The  former  is  the 
office  of  the  genealogist,  whose  duty  it  is  to  trace  out  and 
record  the  history  and  growth  of  families  and  the  relation- 
ship of  the  several  branches  to  one  another.  Formerly, 
this  was  made  the  duty  of  the  heralds,  who  in  their  periodi- 
cal progresses  through  England  inquired  into  the  condition 
of  all  families  which  wera  entitled  to  bear  arms,  and  re- 
corded their  pedigrees  in  the  Herald's  College,  The  "  visi- 
tations," as  the  records  of  their  labors  are  briefly  ealled, 
are  among  the  most  important  collections  in  the  College  of 
Anns'in  London.  Therisitations  were  discontinued  about 
the  middle  of  the  seventeenth  century,  Sinoe  that  tima, 
although  official  records  are  still  kept,  they  are  derived  from 
voluntary  information.  For  many  centuries  great  pains 
have  been  taken  by  the  nobility  and  gentry  to  preserve  the 
reeords  of  their  descent.  Every  great  house  has  its  rauni- 
ment-room,  in  which  are  preserved  the  title-deeds  of  the 
estate  and  documents  relating  to  the  history  of  the  family. 
These  precautions  are  neeesssry  for  the  reason  already 
given — via,  the  possibility  of  remote  eollaterals  being  ealled 
to  the  succession.  In  America  the  work  of  the  genealogist 
is  a  little  difl°erent.  The  division  of  landed  estates  among 
the  children  or  other  representatives  of  the  last  proprietor 
obviates  the  necessity  of  the  production  of  a  single  heir. 
The  history  of  land-titles  is  provided  for  by  a  system  of 
public  records,  and  the  functions  of  the  genealogist  are 
limited  merely  to  the  history  of  families.  This,  however, 
is  a  sufficient  task.  The  immense  field  of  investigation 
that  is  opened  in  tracing  the  ancestors  and  descendants  of 
a  single  person  is  really  astonishing.  In  the  ascending  line 
the  ancestors  double  in  every  generation.  In  other  words, 
in  the  first  degree  there  ara  two  ancestors;  in  the  seeond, 
fopr;  and  in  the  fonrth,  sixteen ;  and  by  going  back  for 
twenty  generations  it  will  be  found  that  every  man  has 
more  than  a  million  of  ancestors.  In  the  descending  line 
the  numbers  are  still  larger.  Every  child  of  the  common 
ancestor  may  become  the  founder  of  a  family,  and  the  re- 
lations of  these  several  families  to  the  main  stock  or  oldest 
line  of  descent  give  rise  to  collaterals,  all  of  whom  should 
be  included  in  a  complete  pedigree.  The  labors  of  Amen- 
earn  genealogists  of  late  years  have  been  tnmsd  in  thia  direo- 
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Uon.  Undetonvd  hj  th«  greatiiMS  of  the  tuk,  students 
hare  undertaken  to  reoord,  for  inatMice,  all  the  runifloa- 
tiona  of  large  families,  usually  beginning  with  some  emi- 
grant of  the  serenteentb  oentury,  and  oonseientioosly  tm- 
oing,  in  the  male  or  female  line,  or  sometimes  in  both,  the 
history  of  his  desoendants. 

The  results  of  genealogical  inrestigations  are  usually 
embodied  either  in  pedigrees  or  family  histories.  The 
farmer  are  sometimes  arranged  as  a  tree,  in  iihich  the  eom- 
mon  ancestor  represents  the  root  or  stock,  and  the  descend- 
ants are  arranged  in  order  in  the  branches.  More  oom- 
monly,  however,  pedigrees  are  constrnoted  in  the  form  of 
tables,  in  which  the  ancestor  %nd  the  deaoendants,  with  a 
brief  statement  of  the  time  of  the  birth,  marriage,  and  death 
of  each,  appear  in  noeeaeiTe  rows  of  squares  or  oireles, 
properly  connected  by  lines,  which  indicate  the  direct  de- 
scent of  erery  person.  From  these  methods  of  arranging 
pedigrees  are  derived  the  common  expressions,  a  family 
tree,  a  stock,  branches,  and  lines  of  descent.  The  advan- 
tage of  a  pedigree  is  that  it  gives  at  a  single  view  all  the 
desoendants  of  a  common  ancestor.  The  disadvantages 
an,  that  while  it  neeesearily  involves  an  extreme  brevity, 
nod  sometimes  even  meagreness  of  statement,  it  nevertheless 
requires  a  great  deal  of  room,  and  may  readily  become  un- 
manageable from  its  sise.  Hence,  genealogists  more  com- 
monly adopt  a  narrative  form,  called  a  family  history,  by 
which  means  they  are  able  to  condense  their  records  into  a 
volume  of  moderate  sixe,  and  at  the  same  time  to  make 
their  statements  at  greater  length.  The  objections  to  this 
plan  are,  that  unless  it  be  managed  with  extreme  care  and 
system,  it  is  sure  to  involve  the  reader  in  utter  confusion 
in  the  course  of  a  very  few  pages,  and  that  under  any  cir- 
camstanees  the  labor  of  oonsniting  such  a  compilation  is 
very  great.  To  obviate  the  first  of  these  olyeotions  in  a 
measure,  genealogists  have  adopted  several  methods  of  ar- 
ranging the  branches,  and  of  designating  the  various  lines 
of  descent  The  simplest  method  appears  to  be  that  of 
giving  to  every  name  its  own  number,  which  is  plaeed  be- 
fore it  in  Arabic  characters,  and  in  designating  this  relations 
of  erery  person  to  his  parents  and  his  brothers  and  sisters 
by  Bomao  numerals.  Some  genealogists,  however,  prefer 
designating  the  successive  generations,  and  not  the  indl- 
TidnaU,  by  numbers.  There  is  also  a  diSerenoe  of  opinion 
as  to  the  order  in  which  the  suocessive  line*  of  descent 
should  follow  one  another,  some  thinking  it  better  to  take 
np  the  sons  of  the  common  anoestor  in  order,  finishing  the 
record  of  the  descendants  of  the  first  before  approaching 
the  secoiwl,  and  so  on  through  the  whole ;  others  recording 
every  suocessive  generation  in  its  order.  A  question  ha* 
also  been  raised,  whether  in  such  a  history  the  descendants 
of  daughters  are  entitled  to  stand  side  by  side  with  those 
of  sons.  In  England  it  is  usual  to  exclude  them,  but  there 
are  apaoial  reasons  for  this  in  the  oonneotion  of  genealogy 
with  the  tenure  of  land.  In  male  fiefs  there  can  be  no 
poMibility  of  females  or  their  descendants  being  called  to 
the  snoeession ;  and  in  those  cases  in  which  lands  devolve 
npon  an  heiress,  they  descend  afterwards  either  in  the  line 
of  her  husband,  or,  in  the  event  of  her  dying  without  issuer 
to  the  collaterals  of  her  father's  family.  In  America,  how- 
ever, where  the  aim  of  the  genealogist  is  strictly  historical, 
this  reasoning  does  not  apply ;  and  there  probably  is  no 
good  reason,  beyond  the  inevitable  increase  of  the  labor  of 
tke  genealogist  ahd  of  the  bulk  of  his  volume,  why  the 
posterity  of  daughters  should  not  be  admitted  into  it.  In 
answer  to  tke  second  objection,  it  may  be  said  that  as  a 
book  of  geography  is  rendered  intelligible  by  means  of 
maps,  so  it  is  easy  for  the  reader  of  a  family  history  to 
construct  from  it  brief  and  compact  pedigrees  which  will 
he  apprehended  at  a  glanoe. 

Qenealogy,  as  a  science,  insists  upon  evidenoe.  No 
genealogist  will  accept  a  mere  family  tradition  or  an  un- 
aothenticated  statement,  but  be  always  requires  sufilcient 
proof.  In  the  great  revival  of  the  study  which  has  taken 
plaoe  in  the  prnent  century  this  has  been  found  absolutely 
necessary,  and  has  become  the  cardinal  principle.  There 
is  so  much  uncertainty  in  family  traditions  that  it  is  found 
that  statements  accepted  by  families  and  given  in  good 
Ckith  are  often  not  merely  unfounded,  but  contrary  to  ex- 
isting evidenoe.  The  principal  sources  of  evidence  are 
family  records  contemporaneous  with  the  events  which 
they  commemorate,  as,  for  instance,  an  account  written  by 
any  person  of  his  own  children ;  public  records,  such  as 
wills,  deeds,  and  mortgages ;  ohuroh  records,  letters,  and 
tombstones.  A  pedigree  or  a  history  of  descents  not  au- 
thenticated by  these  or  equivalent  evidence  is  not  to  be 
trusted,  and  will  surely  be  rejected  by  every  well-trained 
genealogist.  B.  R.  Betts. 

Geu'etai,  in  certain  Roman  Catholic  religious  orders, 
the  highest  offleer  of  the  order.  The  general  of  the  Jesuits 
is  ehosen  for  life,  and  holds  one  of  the  most  inflnential  po- 
rtions in  the  Church.    He  lives  in  Rome.    Most  other  gen- 


erals hold  oflae  for  three  years,  and  they  usually  reside  at 
Rome.  The  general  of  the  Augustinians  must  be  of  one 
of  the  Calceate  congregations.  The  Franciscans  have  three 
generals — one  each  for  the  Observantines,  the  Capuchins, 
and  the  Tertiaries — besides  procurators-general  for  the  Re- 
formed and  Alcantarine  congregations,  and  a  minister-gen- 
'eral  for  the  Conventuals.  The  general  of  the  Dominicans 
is  chosen  for  life.  Since  the  time  of  Simon  Stock  the  Car- 
melites have  had  an  unbroken  line  of  generals.  Other 
orders  have  superior  officers  with  special  titles.  Thus,  the 
chief  of  the  Minims  is  called  "  general  corrector,"  the  supe- 
riors of  their  bouses  being  called  "correctors."  (See  Gbn- 
BBAL  Officer.) 

General  Aaaemblr*  In  the  Presbyterian  Church  the 
General  Assembly  i>  the  highest  of  four  courts,  the' other 
three  being,  in  their  order,  session,  presbytery,  synod. 
(See  PRE8BTTEKL4H  Church.)  In  Amerioa  there  arc  at 
present  three  general  assemblies:  (1)  that  of  the  Presby- 
terian Church  North;  (2)  that  of  the  Presbyterian  Church 
South;  (3)  that  of  the  Cumberland  Presbyterian  Church. 
The  highest  court  of  the  smaller  Presbyterian  bodies  is 
the  synod.  A  description  of  the  General  Assembly  of 
the  Presbyterian  Church  North  will  serve  substantially 
for  all  others  in  the  V.  S.  This  court  is  constituted  of 
an  equal  number  of  ministers  and  laymen.  Its  meetings 
are  held  annually  in  different  parts  of  the  country,  as 
may  be  agreed  upon.  Its  members  are  styled  commit- 
tiontn,  and  are  appointed  by  the  presbyteries  in  the 
following  proportion :  "  Each  presbytery  consisting  of 
not  more  than  twenty-four  ministers  shall  send  one  min- 
ister and  one  elder;  and  each  presbytery  consisting  of 
more  than  twenty-four  ministers  shall  send  two  minis- 
ters and  two  elders ;  and  in  the  like  proportion  for  every 
twenty-four  ministers  in  erery  presbytery."  Its  officers 
are,  a  moderator,  chosen  annually ;  a  slated  elcrk,  who 
is  also  treasurer;  and  a  permanent  clerk.  The  term  of 
the  last  two  officers  is  indefinite.  Temporary  clerks  are 
chosen  each  year  to  assist  the  permanent  clerk  in  making 
a  fair  record  of  the  proceedings,  etc.  The  duty  of  the 
stated  clerk  is  to  keep  the  records  and  to  publish  them, 
together  with  snob  statistical  tables  as  the  Assembly  may 
direct.  Each  Assembly  is  "constituted"  by  prayer,  and 
"  dissolved  "  at  its  close  by  formal  proclamation  of  the 
moderator.  In  every  case  the  constituting  act  is  preceded 
by  a  sermon,  which  is  generally  preached  by  the  retiring 
moderator.  The  business  of  each  meeting  is  directed  in 
accordance  with  a  simple  manual  of  general  rules.  The 
province  of  this  court  is  thus  defined  by  the  constitution 
of  the  Church :  "  The  General  Assembly  shall  receive  and 
issue  all  appeals  and  references  which  may  be  regularly 
brought  before  them  from  the  inferior  judicatories.  They 
shall  review  the  records  of  every  synod,  and  approve  or 
censure  them;  they  shall  give  their  advice  and  instruction 
in  alt  oases  submitted  to  them  in  conformity  with  the  con- 
stitution of  the  Church ;  and  they  shall  constitute  the  bond 
of  union,  peace,  correspondence,  and 'mutual  confidence 
among  all  our  churches.  To  the  General  Assembly  also 
belongs  the  power  of  deciding  in  all  controversies  respect- 
ing doctrine  and  discipline;  of  reproving,  warning,  or 
bearing  testimony  against  error  in  doctrine  or  immorality 
in  practice  in  any  church,  presbytery,  or  synod;  of  erect- 
ing now  synods  when  it  may  be  necessary ;  of  superintend- 
ing the  concerns  of  the  whole  Church;  of  corresponding 
with  foreign  churches  on  such  terms  as  may  be  agreed  upon 
by  the  assembly  and  the  corresponding  Irady ;  of  suppress- 
ing schtsmatioal  contentions  and  disputations ;  and,  in 
general,  of  recommending  and  attempting  reformation  of 
manners  and  the  promotion  of  char\ty,  truth,  and  holiness 
through  all  the  churches  under  their  care."  To  effeot  these 
varied  purposes  each  Assembly  appoints  a  number  of  stand- 
ing committees,  whose  duty  it  is  to  bring  all  businexs  before 
the  conrt  in  its  order.  For  conducting  the  benevolent  and 
evangelistic  work  of  the  Church  a  number  of  boards  have 
been  established,  such  as  that  of  foreign  missions,  home 
missions,  education,  etc.  These  boards  report  to  each  As- 
sembly, and  receive  instructions.  During  the  sessions 
popular  meetings  in  the  interest  of  these  boards  are  held. 
The  legislative  work  of  the  Assembly  has,  in  this  country, 
gradually  become  subordinate.  Cases  of  appeal  are  often 
decided  by  "  commissions "  appointed  for  that  purpose  on 
the  mutual  consent  of  the  parties  concerned.  Questions 
of  constitutional  law,  however,  are  always  decided  by  direct 
vote,  and  each  decision  is  regarded  as  defining  the  law. 
The  effect  is  the  same  as  that  of  a  decision  of  the  Supreme 
Court  of  the  U.  S.  In  Scotland  and  Ireland  the  General 
Assembly  is  somewhat  different  from  the  above  as  to  con- 
stitution and  method,  yet  in  all  essential  particulars  the 
same.  Z.  M.  HcHPBREr. 

General  BasSt  in  mnsie,  the  equivalent  in  German  for 
thorough  bass,  or  the  system  of  harmony,  as  commonly 
written  and  illustrated  by  figures  over  or  under  a  bass. 
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GENERAL  CONVENTION,  THE— GENEEALIZATION. 


Oeneral  Coaventloa,  The,  wm  originftlly  »n  u<o- 

eiation  of  member*  of  tha  English  (aflsrwards  Proteatant 
Epiacopal)  ohurohei  in  aereral  of  the  U.  8.,  formed  after 
the  Revolution  for  the  purpoae  of  promoting  a  oloaer  union 
among  those  ohurohea.  During  the  period  of  eolonial  de- 
pendenoe  the  English  congregations  bad  been  under  the 
jurisdiction  of  the  bishop  of  London.  When,  however,  at 
the  oloae  of  the  war,  hia  authority  was  withdrawn,  they 
found  themselves  not  only  without  episcopal  superintend- 
ence, but  without  any  bond  of  union  beyond  that  of  a 
common  faith  and  a  common  liturgy ;  but  as  every  State, 
before  the  adoption  of  the  present  Constitution,  was  re- 
garded as  an  independent  sovereignty,  and  as  the  ohurohei 
in  every  State  asserted  for  themselves  the  rights  and  powers 
of  national  churches,  there  was  a  real  danger  that  even 
thia  alender  bond  of  union  might  apeedily  be  lost.  The 
problems  which  the  membera  of  the  "  Churoh  of  England 
in  Amerioa  "  were  called  upon  to  solve  were  theae :  First, 
to  secure  an  episcopal  succession ;  and,  second,  to  arrange 
a  system  by  which  there  might  be,  as  the  celebrated  Dr. 
Chandler  expressed  it,  "a  uniformity,  or  at  least  a  simi- 
larity— qHali$  decet  esse  tororiim — through  the  different 
States."  The  first  was  aooomplished,  after  some  delay,  by 
the  consecration  of  Dr.  Seabury  in  S;!0tland,  and  of  other 
bishops  in  England,  for  Amerioa.  (See  Epibcopal  Church.) 
The  second  was  attained  by  the  establishment  of  aOeneral 
Convention.  On  May  II,  1784,  several  clergymen  and  lay- 
men, members  of  a  society  for  the  "relief  of  widows  and 
children  of  olergymen" — a  society  which  still  exists — met  at 
New  Brunswiok,  N.  J.,  ostensibly  for  the  purpose  of  ar- 
ranging the  aJTairs  of  that  society,  but  with  the  further 
design  of  consulting  one  another  about  the  interests  of  the 
Churoh  in  the  several  States.  In  aocordance  with  arrange- 
ments made  at  that  meeting,  clerical  and  lay  delegates 
from  New  York,  New  Jersey,  Pennsylvania,  Maryland,  and 
Delaware  assembled  in  New  Tork  in  October  of  the  same 
year,  and  after  agreeing  upon  certain  fundamental  prin- 
ciples, resolved  that  a  convention  should  be  held  in  Phila- 
delphia in  1786.  At  the  convention  of  1785  delegates 
from  the  above-named  States,  as  well  as  from  Virginia  and 
South  Carolina,  were  present.  A  "general  ecclesiastical 
constitution "  was  adopted,  founded  upon  the  declaration 
of  principles  of  the  previous  year;  active  measures  were 
taken  for  the  revision  of  the  Prayer-Book ;  and  the  union 
of  the  churches  in  the  Middle  and  Boathem  States  was 
regarded  as  complete.  The  ohnrchmen  of  Connecticut, 
Rhode  Island,  New  Hampshire,  and  Massachusetts,  how- 
ever, were  not  at  first  diapoaed  to  acoede  to  these  arrange- 
ments. They  doubted  the  propriety  of  giving  seats  and 
TOtes  to  laymen  in  an  eoolesiastieal  assembly,  and  they 
strongly  objected  to  a  provision  by  which  the  bishops  were 
made  amenable  to  their  own  conventions.  The  latter  provis- 
ion was  corrected,  and  the  objection  to  the  former  was  ap- 
parently withdrawn  :  and  in  1789,  Bishop  Seabury  and 
delegates  from  the  Eastern  States  took  their  seats  in  the 
deneral  Convention.  In  the  same  year  a  constitution  was 
adapted,  which,  though  it  has  been  amended  from  time  to 
time,  yet  in  substance  continues  in  force  to  the  present 
day.  It  provides  that  there  shall  be  a  doneral  Convention 
of  the  Protestant  Episcopal  Church  in  every  third  year ; 
that  the  convention  shall  consist  of  the  bishops,  who  form 
a  separate  house,  and  of  four  clerical  and  as  many  lay 
deputies,  who  must  be  oommnnicants,  from  every  diocese ; 
and  that  all  acts  of  the  convention  shall  be  authenticated 
by  both  houses.  The  deneral  Convention  has  power  to 
oonsent  to  the  formation  of  new  dioceses,  to  provide  the 
mode  of  trying  bishops,  and  to  establish  and  revise  a  Book 
of  Common  Prayer.  These  are  all  the  powers  which  are 
given  in  its  constitution.  The  other  articles,  which  treat  of 
the  principles  and  rules  relating  to  the  establishment  of 
new  dioceses,  of  the  qualifications  for  holy  orders,  and  of 
the  consecration  of  bishopa  for  foreign  conntriea,  really 
confer  no  powers,  and  may  perhaps  be  regarded  as  a  con- 
cordat between  the  churches  m  the  several  States.  In  point 
of  fact,  however,  the  General  Convention  has  never  limited 
itself  to  the  powers  given  by  its  constitution,  but  has  grad- 
ually developed  into  the  governing  body  of  the  Protestant 
Episcopal  Churoh  in  the  U.  S.  Its  extra-constitutional 
acts  (if  such  an  expression  may  be  allowed)  appear  to 
extend  to  all  points  of  discipline  and  doctrine.  It  has 
enacted  aoode  of  canons  for  the  government  of  the  Churoh  ; 
it  has  founded  a  theological  seminary  :  it  has  established 
a  system  of  missions,  both  within  the  IT.  S.  and  in  foreign 
eountries ;  it  has  published  a  hymn-book ;  and  it  has 
lately  passed  a  canon  which  touches  the  doctrine  of  the 
Holy  ^oramcnt.  It  would,  in  fact,  be  extremely  difficult 
to  designate  with  precision  the  powers  which  the  Oenentl 
Convention  possesses  or  assumes.  Some  theologians  are 
inclined  to  limit  its  functions  strictly  to  those  whieh  are 
specified  in  its  constitution.  The  obvious  objections  to  thia 
view  are  that  it  has  not  been  adopted  by  the  General  Con- 


vention itaelf,  and  that  if  it  be  oorreot,  most  of  the  acta 
of  that  body  are  unconstitutional  and  without  authority. 
Other  divines  are  disposed  to  regard  it  as  an  ecolesiastiMl 
parliament,  possessing  powers  as  vague  and  unlimited  as 
those  of  the  Parliament  of  England ;  but  here  the  question 
arises.  Whence  could  such  a  body  derive  such  powers  1 
This  question  has  never  been  answered,  and  indeed  appears 
to  be  incapable  of  solution.  The  former  view  seems  to  be 
that  of  Bishop  Seabury,  Dr.  Chandler,  and  other  leading 
theologians  of  the  last  century  ;  the  latter  was  adopted  by 
the  late  Dr.  Francis  Vinton  in  his  work  on  the  law  of  the 
Churoh.  No  attempt  is  made  here  to  raooncile  these  eon- 
flicting  views,  or  to  commend  either  of  them  to.aooeptanee. 
They  are  mentioned  as  historical  facts.         B.  R.  Betts. 

Gen'eral  Is'ane*  In  the  common-law  system  of  legal 
pleading  the  general  issuo  is  a  summary,  unqualified  denial 
of  the  material  allegations  eontained  in  the  plaintiff''a  dee- 
laration.  It  is  called  a  general  as  distinguished  from  a 
special  iasue,  because  it  brings  at  onco  into  controversy 
toe  entire  substance  of  the  charges  alleged,  and  not  some 
specific  portion.  The  denial  does  not  consist  of  a  negation 
of  the  complaint  made  in  its  express  language,  but  certain 
particular  formulas  have  been  established  as  appropriate  in 
the  various  instances  in  which  a  plea  of  general  issue  may 
be  introduced,  and  their  use  is  obligatory.  For  example, 
in  actions  for  torts,  where  a  recovery  of  damages  is  sought, 
as  in  trespass  or  trover,  the  general  issue  is  no(  guiUy  ;  in 
debt  on  simple  contract  it  is  uil  debet  ( "  be  owes  nothing") ; 
in  actions  for  a  breach  of  covenant  or  upon  an  instrument 
under  seal  it  is  no»  at  factum  ("  it  is  not  his  deed  or  cove- 
nant"). A  plea  by  general  issue  affords  an  opportunity  for 
the  introduction  of  a  great  variety  of  testimony  which 
would  serve  to  prove  that  the  defendant  was  subject  to  no 
liability  ;  if  specific  assertions  only  were  made  in  defenee, 
it  would  be  necessary  for  the  proof  to  correspond  with  them, 
and  the  range  of  evidence  could  not,  in  general,  be  aa 
extensive  as  under  a  comprehensive  form  of  denial.  (Sea 
Pleadihos.)    Gko.  Chase.    Revised  by  T.  W.  Dwight. 

Generaliza'tion,  a  term  defined  by  Wbately  in  his 
Logic  as  "  the  act  of  comprehending  under  a  common  name 
several  objects  agreeing  in  some  point  which  we  abstraet 
from  each  of  them,  and  whioh  that  common  name  serves  to 
indicate."  He  illustrates  the  definition  a*  follows :  "  Wheo 
we  are  contemplating  several  individuals  whieh  resemble 
each  other  in  some  part  of  their  nature,  we  can — by  attend- 
ing to  that  part  alone,  and  not  to  those  parts  wherein  they 
differ — assign  them  one  common  name,  which  will  express 
or  stand  for  them  merely  as  far  as  they  all  agree;  and 
which,  of  course,  will  be  applicable  to  all  or  any  of  them; 
which  process  is  called  generalisation,  and  each  of  these 
names  is  called  a  common  term,  from  its  belonging  to  them 
all  alike ;  or  a  predieable,  becanse  it  may  bo  predicated 
affirmatively  of  them  or  any  of  them."  Sir  William  Ham- 
ilton groups  this  act  and  its  kindred  processes  under  the 
name  of  "  olaborative  faculty,"  which  is  the  faculty  of  per- 
ceiving relations,  the  discursive  faculty,  faenlty  of  com- 
parison, "  the  judgment — 8taMia,  as  opposed  to  the  reiv." 
He  makes  generalisation  to  be  "  nothing  but  comparison." 
"  Under  comparison  may  be  comprised  all  tha  acts  of  syn- 
thesis and  analysis,  generalisation  and  abstraction,  judg- 
ment and  reasoning."  The  several  phases  of  this  process 
he  arranges  in  the  following  order:  I,  Composition  or  syn- 
thesis; 2,  abstraction,  decomposition,  or  analysis ;  3,  gene- 
ralisation !  4,  judgment ;  ft,  reasoning  or  inference.  "  Gene- 
ralisation is  dependent  on  abstraction,  but  abstraction  is 
not  dependent  on  generalisation."  Kant  holds  that  every 
act  of  judging  is  an  act  of  synthetical  unity  performed  by 
means  of  the  "  transcendental  unity  of  apperception ;"  «".  e. 
it  is  rendered  possible  by  the  "  I  think"  or  Ego,  or  subjeet 
in  oonseiousnesB,  which  famishes  the  unity  for  the  mnlti- 
plieity  of  sensation,  and  in  so  doing  generalises.  General- 
ization is  the  essential  pliase  of  the  act  .of  refieotion  whieh 
accompanies  all  acts  of  rational  intelligence.  Even  the 
activity  of  sense-perception  is  aooompanied,  in  a  oonsoions 
being,  by  the  dim  perception  of  self  or  Ego,  as  pure  anbjeet 
of  the  aot  of  perceiving.  The  Ego  or  subject  ia  always  gea- 
erie  and  abstract ;  indeed,  the  highest  genus,  or  ultimatum 
of  abstraction,  free  from  all  empirical  determinations  or 
characteristics,  and  as  a  factor  of  all  concrete  knowing,  fur- 
nishes to  the  thinking  being  the  means  of  rising  above  the 
multiplicity  of  empirical  details  through  attention  to  this 
abstract  factor  of  perception ;  which  act  of  attention  is 
called  "  second  intention,"  being  attention  to  the  mental 
process,  while  "  first  intention "  is  directed  to  the  objeet 
of  the  senses — a  distinction  noted  by  Avicenna,  the  great 
commentator  on  Aristotle.  "When  one  thing  wilbont  dif- 
ferenoe  abides,"  says  Aristotle  (Pott.  Analyt.,  ii.  18),  "the 
universal  arises  in  the  soul.  Primary  things  [generic  enti- 
ties] beoome  known  to  us  through  induction ;"  induction 
being  the  ascent  from  the  particulars  of  sense  to  the  generic 
entity  of  tha  pure  Ego.    Self-con  soionsness  is  the  basis  of 
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all  geoenliuUon,  being  the  Mt  of  reflection  or  of  turning 
btok  opon  iteelf— the  thread  upon  which  all  the  flusnltiea 
of  the  Mai  ai«  atnug — memory,  imagination,  eonoeptlon, 
inferenoe,  ipaanlatiTe  intight.  Thua,  "  second  intention  " 
liai  nreral  degree*,  which  might  tie  named  third,  fourth, 
and  flfth  intentions  also,  each  higher  faculty  being  the  re- 
sult of  a  new  act  of  attention  upon  the  aotiritjr  of  the  next 
lower  faculty.  (See  Fkbtb;  alio  articles  on  Idialibii, 
NoinvALnn,  Rbausv,  Bchoolmk!!,  for  the  ultimate  bear- 
ing of  this  theory.)  William  T.  Haho. 

Gea'eral  laiem,  a  right  to  retain  chattels  which  one 
has  in  his  possession,  that  ihey  may  afford  security  not 
merely  for  the  satisfjiction  of  claims  in  reference  to  the 
apeeiflc  articles  themselves,  but  also  for  the  settlement  of 
a  general  balance  of  account.  This  form  of  lien  is  not 
favored  by  the  law,  and  it  exists  therefore  only  in  cases 
where  it  is  created  by  contract  express  or  implied,  by  the 
usage  in  a  particular  business,  or  by  a  previous  course  of 
dealing  between  the  parties.  Factors  have  by  usage  a 
general  lien  upon  the  goods  of  their  principals  for  advances 
made  and  eommissions.  In  like  manner,  an  attorney  has 
a  general  lien  upon  the  papers  and  money  of  his  client  in 
his  hands.  But  a  general  lien  does  not  apply  in  regard  tf 
■11  debts  which  may  be  due,  but  only  to  those  which  have 
been  incurred  in  the  particular  kind  of  business  in  which 
the  person  detaining  the  goods  has  from  time  to  time  been 
employed.   (See  Libx.) 

Oborse  Chasb.    RBrisBD  Br  T.  W.  Dwiobt. 

Gea'eml  Officer.  Tho  word  "  general "  is  from  the 
Latin  j/tnemli*,  mesining  rery  much  the  same  thing  as  onr 
a^jeetiTe,  gtneral  (common  to  many,  or  tin  greatest  num- 
ber, widely  spread,  etc.).  In  sueh  a  sense  the  word  quati- 
lea  the  deiignation  of  an  ofllcer  («.  g.  oommisaary-gmeral, 
qoartermaater-general,  etc.  J,  carrying  with  it  also  the  ide*  of 
'  having  ebmrge  "  or  right  of  command,  whotfaer  in  the  civil, 
military,  or  ecclesiastical  bierarehy.  Thns,  the  anperior  of 
"  The  Society  of  Jesus  "  is  styled  "The  Oeneral."  Aooord- 
iag  to  Bardin  ( Diet,  de  tArmtt,  etc.),  the  word  taptaitt  (t. «. 
ttmi,  du*/)  became  so  common  in  the  Middle  Ages  that 
the  title  "  eaptain-genoral "  was  appropriated  to  one  who 
commanded  all  the  rest  (t.  «,  when  nnmerons  independent 
bodies  eaoh  with  ita  eintf,  a  eaptai»,  wera  combined).  By 
ellipsis,  tha  acyecliTe  baa  become  sabstantire^  and  a  sbii* 
iRAL,  without  qualifMktloo,  is,  properly  (peaking,  one  orer 
all — a  "eommandor"  in  the  bigbeal  sense  of  the  term. 
And  the  grade  of  "  general,"  when  it  exists,  should  indi- 
cate an  officer  elothed  with  right  of  supreme  eommaod. 
But  the  deaignation  "general  oilloer"  is  applied  in  a  quali- 
Icative  eense  to  any  oOeor  of  higher  rank  tfaaui  colonel, 
and  in  thin  nsa  it  properiy  distinguishes  those  oBeen  who 
form  component  parts  of  the  essential  units  of  army  or- 
ganiiatioo  (regiments  and  companies)  from  those  whose 
^hera  of  oommand  is  not  thus  limited ;  while  various  dis- 
tinctive titles  are  employed  to  give  lustre  to  the  offlce  of 
ftmtral,  *uch  aa  "cwteiD-general,"  "  fleld-manhal,"  or  (in 
rrance)  "  marechal  de  Franca."  In  Bngland  the  sovereign 
is  eaptain-genetal.  The  ooramander-in-otaief  (under  the 
sovereign)  is  a  fleld-marthal,  »  rank  held  also  by  three  or 
four  others.  There  ara  also  numerous  "  generals,"  as  well 
as  lieatenant-generals,  major-generals,  etc.:  BKiaADUk- 
■BiBBAi.  implies,  in  tlie  Bnglish  military  hionMPohy,  tiie 
command  of  a  brigada  ({.  «.  two  or  more  regiments  tem- 
porarily or  permanently  nnited) ;  KAJOR-aiintBAi.,  in  our 
service  and  in  some  other*,  the  command  of  a  niTmoH 
(>.  e.  two  or  more  brigades  temporarily  or  permanently 
nnited) ;  while  lieutenant-general,  implyhig  deputed  power, 
has  had  the  sense  in  France  of  "lientanant  do  roi,"  or 
viceroy,  or  a  general  commanding  in  place  of  hi*  sorerelgp ) 
and  also,  and  more  commonly,  the  general  of  a  dirision. 
But  the  actual  standing  of  the*e  two  last-named  grades  de- 
pends upon  arbitrary  legislation  or  regulation.  The  func- 
tion of  *'  mi^or-genanl"  onder  Napoleon  was  that  aorre- 
spondlng  to  onr  notion*  of  "chief  of  staff" — one  who  i* 
tne  organ  of  oommnnieation  between  the  "  general "  and 
his  subordinate*.  ("The  military  language  of  France," 
says  Bardin,  "offer*  frequent  examples  of  such  dispari- 
ties.") "  Oeneral  da  dirision  "  is  in  France  the  style  and 
rank  of  a  dirision  eommaoder,  while  Napoleon  gave  to 
the  commanders  of  hi*  corps  d'armCe,  when  first  organised, 
the  grade  of  "  lieutenant-general,"  which  before  the  creation 
of  "army  corps"  was  sometime*  the  special  designation  of 
a  divifion  commander  when  the  diniion  was  the  largest 
nnit  into  which  an  army  was  divided.  Afterwards,  during 
the  empiro,  commanders  of  corps  d'armte  were  usually 
"Mareenaux  de  France." 

In  our  own  history  and  service  it  does  not  appear  that  tiM 
Continental  Congre**  regulated  the  grades  of  general  oftcers, 
but  accepted  them  (m^or  and  brigadier  generals)  a*  it  found 
them  in  the  several  States  (or  eolonies,  rather).  Washington 
was  chosen  as  "  commander-iB-ehief,"  without  other  designa- 
Voi..  ri.— .'in 


tlon.  Under  the  existing  Constitiltion  a  series  of  legislative 
act*  ha*  regnlatad  tha  number  of  brigadier  and  mi^or  gener- 
al*. Thatof  Mar.  3, 1799,  deelaies  that  a  "a  commander  of 
the  array  of  the  U.  8.  shall  Ira  appointed  andeommissioned  by 
the  style  of  '  general  of  the  armies  of  the  V.  8. ;' "  wUle  it 
abolished  the  ofloe  and  titls  of  liontenaat-geneital,  ereated 
ten  months  previously  (May  38,  1798,  when  war  with 
France  wa*  apprehended)  and  eonforred  upon  Washing- 
ton. The  act  of  Mar.  IS,  1802,  piorided  for  bnt  a  single 
general  oAcerof  the  grade  of  irigaditr.  Tha  war  of  1813- 
1&  of  conrso  oanied  the  crcaticn  of  nnmeroiu  najor  and 
brigadier  generals ;  the  act  of  Mar.  3,  1821,  provided  for 
one  major  and  two  brigadier  gooeral*.  In  18M  (Mexicaa 
war)  the  President  wa*  anfhoriiad  to  add  one  major-goo- 
eral  (Zaehary  Taylor,  Oen.  Winfleld  Scott  being  then  the 
single  major-general)  and  two  brigadier-general*  to  the 
military  establishment.  Subsequently  (Feb.  15,  I8AS)  the 
grade  of  lieutenaDt-general,  bf  brevet,  was  revived  to  ac- 
knowledge "  the  eminent  service*  of  a  major-general  of  the 
army  in  tha  lata  war  with  Mexico"  (Scott).  It  would  be 
impracticable  to  recapitulate  the  legislation  during  the 
civil  war  by  which  tho  nnmlier  of  mj^or  and  brigadier 
generals  on  the  army  list  was  greatly  angmented.  Tha 
grade  of  lientenant-general,  never  before  oonferred  by  onr 
goremmcnt  upon  any  one  except  Washington  (and  by 
"  brevet "  on  Scott),  was  renewed  and  eonferred  (Mar.  S, 
1804)  upon  Qen.  Grant.  In  18M  the  grado  of  general  wa* 
craatied  and  eonferred  on  the  same  offleer;  ttat  of  lieuten- 
aat-genenl,  thn*  Taeated,  on  W.  T.  Bharman.  At  the  pres- 
ent time  then  are,  besides  the  general  and  lienteaant- 
general  (grades  to  expire  with  the  lives  of  the  present 
incumbents.  Gens.  Sherman  and  Sheridan),  three  miq'or 
and  six  brigadier  generals,  besides  the  a^inlant-general, 
the  ohiefs  of  engineers  and  of  ordnance,  the  quartermas- 
ter, commissary,  and  surgeon  generals,  and  the  jndge- 
advocate-general,  who  hold  the  iitttr  rank. 

J.  6.  Baiwabii. 

Gen'eral  Roles  of  the  Methodist  Episcopal  Church, 
written  by  John  Wesley,  in  consultation  with  nis  brother, 
Charles  Wesley,  in  1743,  and  published  in  a  small  volume 
entitled  Tke  Nature,  Detign,  and  General  Salee  of  the 
United  Soeietiei  in  tnndon,  Bristol,  Kingeteood,  and  Ifeie 
Caetle-npon-Tgne.  Thenceforward  the  "General  Rules" 
were  the  only  conditions  of  membership  in  the  Wesleyan 
societies ;  and  when  Wesley  sent  orer  Dr.  Coke  to  organise 
"  the  Methodist  Episcopal  Church  in  the  U.  S.  of  America," 
they  were  inserted  in  the  Diteipline  of  the  latter,  and  re- 
main there  still,  as  the  "  terms  of  membership."  In  Ste- 
vens's Hietory  of  the  MelAodil  Epieeopal  Ghnrch  it  is  said 
that  "  the  Articles  of  Religion  and  the  General  Rules  are 
both  parts  of  the  organic  or  constitutional  law  bf  American 
Methodism,"  but  the  General  Rules  prescribe  the  "only 
condition"  of  membership,  without  allusion  to  the  Article*. 
Conformity  to  the  doctrines  of  the  Church  is  required  by 
its  statute  law  as  a  functional  qualiflcatian  for  the  mints- 
try,  bnt  church  members  cannot  be  excluded  for  personal 
opinions  while  their  lives  conform  to  the  practical  disci- 
pline of  the  Church,  and  they  can  be  tried  and  expelled  for 
sowing  dissensions  in  the  societies,  by  inveighing  against 
their  doctrine*  or  discipline;  that  is,  in  other  words,  not 
for  their  opinions,  but  for  their  moral  conduct  respecting 
their  opinions.  These  Rules  form  a  remarkably  liberal 
platform  of  church  communion.  The  same  author  remark*, 
in  The  Biton/  of  Metkodim,  that  it  comprises  not  one 
dogmatic  statement,  and  hardly  what  would  be  called  an 
ecclesiastical  requisition.  It  consists  almost  entirely  of 
practical  requirements.  At  a  later  date  Wesley  exclaims 
in  his  Journal,  "  Ob  that  we  may  never  make  anything 
more  or  less  the  term  of  union  with  us  but  the  having  the 
mind  that  was  in  Christ,  and  the  walking  as  He  walked  I" 

Abel  Steveicb. 

GeB'eral  Ship»  a  ship  offered  by  her  master  or  owners 
to  the  patronage  of  the  general  public  for  the  carriage  of 

goods  upon  a  particular  voyage.  The  offer  is  usually  made 
y  advertisement,  stating  the  proposed  voyage,  the  time 
of  sailing,  the  names  of  the  ship  and  master,  and  the  cha- 
racter of  the  articles  which  will  be  received  to  form  the 
cargo.  If  the  goods  brought  for  transportation  by  aoy 
person  are  of  the  kind  described,  the  shipmaster  is  under 
the  same  obligation  to  receive  them  as  are  other  coiumoo 
carriers.  If  there  is  any  material  violation  of  the  terms  of 
the  advertisement,  in  consequence  of  which  a  shipper  is 
injured,  the  owner  of  the  vessel  is  obliged  to  make  com- 
pensation for  the  loss.     (Bee  Shippiko.) 

Gboroe  Chase.    Revised  nr  T.  W.  Dwiort. 
Geaer'al's  lal'aBd,  one  of  the  sea-islands  of  Mcin- 
tosh CO.,  Ga.    Pop.  49. 

GeBera'tiOB  [Lat.  ^eneratta]  will  be  more  properly 
considered  under  the  article  RBPRODncrioii  (which  see), 
by  PBOr.  T.  Gill,  M.  D.,  Ph.  D.,  M.  N.  A.  B. 
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GENERATION,  SPONTANEOUS. 


Genera'tion,  Sponta'neons,  the  enpposed  (or  raal) 
origination  of  living  organiimi  without  parent  organiims 
to  prodnoe  them,  out  of  inorganic,  or  at  lea>t  non-living, 
matter,  aad  under  the  influenoe  of  forces  purely  phjsioal. 
The  fact  that  the  minuter  forms  of  organic  life.  Doth  ani- 
mal and  vegetable,  constantly  make  their  appearance 
wherever  conditions  exist  favorable  to  their  preservation, 
notwithstanding  the  absence  of  all  evidenoe  of  pre-existing 
germs  ftrom  which  they  may  have  sprang,  haa  given  rise 
to  two  opposing  theories  in  regard  to  this  matter — vis. 
llrst,  that  such  germs  do  exist;  that  they  pervade  the  at- 
mosphere in  countless  numbers  and  in  nearly  all  places ; 
that  they  possess  an  almost  indestructible  tenacity  of  life, 
and  are  developed  into  active  growth  wherever  they  find  a 
suitable  oidns;  and  secondly,  that  no  such  organic  ante- 
cedents are  necessary  at  all :  that  these  microscopic  forms 
of  life  are  constantly  coming  into  existence  (U  novo  under 
the  operation  of  the  ordinary  powers  of  nature,  and  there- 
fore that  they  originate  by  a  generation  which  is  truly 
spontaneous.  It  is  to  be  observed  that  the  advocates  of 
this  latter  theory  do  not  necessarily  reject  the  former. 
They  admit  its  possible  truth,  but  thoy  deny  that  it  em- 
braces all  the  truth,  or  even  the  essential  truth ;  for  the 
germ-theory  can  only  account  for  the  propagation  of  life 
after  life  has  originated,  whereas  the  theory  of  spontaneous 
generation  accounts  for  the  origin  of  life  itself.  No  sub- 
ject in  the  history  of  science  has  been  more  sharply  debated 
than  this;  and  no  subject  has  ever  been  experimentally 
investigated  with  greater  seal,  with  more  earnest  solicitude 
to  reaoh  the  truth,  or  with  results  more  singularly  or  per- 
sistently discordant. 

The  notion  of  spontaneous  generation  is  not,  by  any 
means,  of  modem  origin.  It  has  been  entertained  by  nat- 
uralists in  every  age  since  the  dawn  of  sclentiBo  history. 
But  the  earlier  naturalists — Aristotle  and  Luoretius,  for 
instance — conceived  that  organisms  of  a  high  order  of 
complexity,  such  as  insects  or  fishes  or  reptiles,  might  bo 
direotly  produced  out  of  the  moist  earth  softened  by  show- 
ers, or  out  of  the  slime  and  mud  of  rivers ;  whereas  those 
of  our  time  have  long  since  abandoned  any  such  extrava- 
gant notions,  and  confine  themselves  to  the  assertion  that 
life  in  its  spontaoeoas  origin  is  manifested  only  under  the 
simplest  forms. 

The  latest  example  of  an  hypothesis  resembling  the  an- 
cient is  found  in  the  argument  presented  in  a  work  entitled 
VetUget  of  Creation,  which  appeared  about  thirty  years 
a;;o,  in  which  the  experiments  of  Mr.  Andrew  Crosse  upon 
electric  currents  of  low  intensity  directed  for  a  long  time 
through  a  solution  of  inorganic  salt  were  supposed  to  bavo 
produced  an  insect  of  the  Acanu  family,  such  an  inseot 
naving  actually  made  its  appearance  dnriug  the  course  of 
the  experiment.  But  this  result  has  long  since  been  reeog- 
niied  to  have  beeu  merely  accidental,  and  probably  owing 
to  the  presence  of  ova  of  the  inseot  introduced  in  some  un- 
explained way  into  the  apparatus.  The  modem  advocates 
of  the  theory  of  spontaneous  generation  hold,  however — or 
at  least  most  of  them  hold — only  to  the  certainty  of  the 
spontaneous  appearance  of  organisms  of  a  very  low  type, 
oal(ed  bacteria,  vibrionei,  and  monads— organisms  familiar 
to  the  microscopist,  and  which  are  sure  to  make  their  ap- 
pearance in  evei7  putrefying  organic  infusion. 

Less  than  three  centuries  ago  the  belief  here  spoken  of, 
that  living  things  may  originate  without  eggs  or  germs  or 
living  parents  from  which  to  proceed,  may  be  said  to  have 
been  universal  in  Europe.  Of  the  truth  of  this  belief  there 
was  supposed  to  be  visiole  evidenoe  in  the  invariable  ocour- 
rence  of  maggots  in  putrefying  flesh.  Curiously  enough, 
scriptural  authority  was  oited  in  proof  of  this  view,  and 
the  Old  Testament  story  of  the  bees  found  by  Samson  in 
the  earoass  of  the  dead  lion  was  presumed  to  confirm  it. 
The  doctrine  was  therefore  held  as  matter  of  fnith,  and 
those  who  first  assailed  it  were  naturally  accused  of  im- 
piety and  irreverence.  Prominent,  and  perhaps  first 
among  these,  was  Franeis  Redi,  an  Italian  philosopher, 
scholar,  and  poet  (b.  in  IA26).  He  presented  a  conclusive 
disproof  of  the  spontaneous  generation  of  maggots  in 
putrefying  flesh,  by  simply  enclosing,  in  open-mouthed 
jars  covered  with  gauie,  pieces  of  flesh  still  sound,  and 
leaving  them  in  the  sun  to  putrefy.  Putrefaction  occurred 
as  before,  but  no  maggots  made  their  appearance.  The 
maggots,  nevertheless,  did  appear  on  the  gauze,  and  a  little 
observ.atioa  made  their  origin  manifest.  The  flies,  of  which 
they  are  the  progeny  in  the  larva  state,  being  attracted  by 
the  odor  of  tne  flesh,  but  unable  to  reach  it,  laid  their  eggs 
upon  the  covering  of  the  jar,  and  out  of  these  the  larvae 
were  presently  developed.  Having  demonstrated  the  falsity 
of  the  popular  twiief  on  this  subject  in  a  case  so  conspic- 
uous, Redi  naturally  generalized  his  conclusion,  and  took 
the  ground  that  no  living  thing  comes  into  existence  with- 
out deriving  its  life  from  something  previously  living.  He 
did  not  say,  as  it  has  been  said  later,  "Omne  vimm  ex  ovo," 


bat  "Omne  vtoHm  ex  vivo"  He  still  believed  that  out  of  a 
living  plant  may  arise  a  living  animal,  as  the  insect  within 
the  gall  of  the  oak,  or  the  worm  within  the  fruit  which 
preeants  no  external  puncture.  His  doctrine  was  therefore 
that  which  Huxley  has  named  biogexeti;  in  contradistinc- 
tion to  spontaneous  generation,  called  by  him  abiogement, 
and  by  Bastian  arekegeneeit.  But  archegenesis  had  been 
put  aside  only  to  return  again  under  a  new  form.  Among 
the  earliest  revelations  of  the  microscope  was  the  remark- 
able fact  that  whenever  a  dead  organic  substance  is  infused 
in  water,  myriads  of  minute  creatures  presently  make  their 
appearance  in  the  infusion,  all  possessing  most  extraordi- 
nary, and  many  of  them  very  varied,  powers  of  reproduc- 
tion. They  multiply  by  means  of  ora,  by  means  of  buds 
or  gemmation,  and  by  means  of  self-division  or  fissnration. 
All  this  was  strongly  favorable  to  the  doctrine  of  biogenesis. 
Where  so  many  means  of  reproduction  existed,  every  one 
of  them  so  effectual  and  sufiicient,  to  provide  that  the  same 
forms  of  life  should  be  produced  without  any  organic  ante- 
cedents seemed  "  wasteful  and  ridiculous  excess."  This 
view,  however,  met  here  and  there  with  a  dissentient. 
About  a  century  and  a  quarter  ago,  John  Turbcrville 
Keedham,  an  English  naturalist,  resorted  to  an  experiment 
which,  with  various  modifications,  has  been  since  many 
hundreds,  and  possibly  many  thousands,  of  times  repeated, 
with  the  view  thon)ugh1y  to  test  the  question  whetner,  in 
its  application  to  infusorial  life,  the  doctrine  of  biogenesis 
is  universally  true.  He  prepared  an  infusion,  thoroughly 
boiled  it  in  a  flask,  corked  it  tight,  sealed  the  cork  with 
mastic,  and  covered  the  whole  with  hot  ashes,  designing  to 
destroy  by  heat  any  germs  which  might  be  in  the  infusion, 
in  the  substance  infused,  or  in  the  air  above  the  liquid  in 
the  flask.  After  some  days  or  weeks  he  found  that,  not- 
withstanding all  these  precautions,  living  organisms  did 
make  their  appearance  in  the  flask,  precisely  such  as  in 
freely  exposed  infusions  habitually  appeared  earlier.  This 
experiment  was  immediately  repeated  by  Spallanzani,  an 
Italian  eceletiaatio  and  naturalist;  but  Spallanzani,  instead 
of  corking  his  flaska  and  cementing  his  corks,  scaled  the 
vessels  by  fusing  the  glass,  and  having  thus  completely 
out  off  communication  with  the  outward  air,  kept  them  at 
the  boiling  temperature  for  three-quarters  of  an  hour.  No 
life  appeared  in  the  infusions  of  Spallanzani,  and  the  doe- 
trine  of  biogenesis  was  again  apparently  triumphant. 

The  question  was,  however,  not  yet  universally  admitted 
to  be  settled.  Dissentients  made  themselves  heard  from 
time  to  time:  among  them  Oleichen,  Otho  Miiller,  and 
Treviranus,  the  latter  of  whom  pointed  out  the  significant 
fitet  that  while  the  species  of  infusorial  animals  fonnd  in 
inf^ions  of  the  same  kind  were  constantly  the  same,  those 
which  appeared  in  difi'erent  infusions  were  not  so.  Early 
in  the  present  century  the  celebrated  naturalist  Lamar^ 
ranged  himself  on  the  side  of  spontaneous  generation. 
Oken  took  the  same  view,  and  subsequently  Bory  St. 
Vinoent,  J.  Miiller,  Di^ardin,  Burdacb,  and  Pineau,  while 
on  the  opposite  side  appeared,  among  others,  Schwann, 
Sohttltze,  and  Ehrenberg.  The  experiments  of  Bchultxe 
and  Schwann  were  remarkable.  They  were  undertaken 
for  the  purpose  of  testing  the  nccuraey  of  those  of  Spal- 
lanzani. Since  those  experiments  had  been  made,  the  im- 
portance of  air— or  of  oxygen,  one  of  its  constituents — to 
the  maintenance  of  animal  life  had  been  discovered,  and 
doubts  had  arisen  whether  in  those  experiments  the  air  had 
not  been  rendered  unfit  for  the  support  of  life  by  the  opera- 
tions to  which  it  had  been  subjected.  In  repeating  the  ex- 
periments, Schultze  admitted  to  the  flasks,  after  boiling  the 
infusions,  only  such  air  as  had  been  passed  through  con- 
centrated sulphuric  acid,  and  Schwann  only  such  as  had 
bejBU  conducted  through  red-hot  tubes.  No  animalcules 
made  their  appearance ;  and  these  results,  reached  as  long 
ago  as  1836  and  1837,  were  regarded  by  the  great  body  of 
naturalists  as  finally  settling  the  question. 

The  controversy,  however,  after  resting  for  twenty  yeara, 
was  revived  and  prosecuted  with  even  more  animation  than 
before,  by  Mr.  Pouohet,  in  the  first  instance,  on  the  sideof 
spontaneous  generation,  and  Mr.  Pasteur  on  that  of  bio- 
genesis, but  more  recently  by  many  naturalists  of  distinc- 
tion, among  whom  may  be  named  Br.  Jofi'ries  Wymau  of 
our  own  country,  whose  experimental  researches  tend  rather 
to  the  support  of  the  arobegenetic  theory,  and  Prof.  Hux- 
ley of  London,  whose  opinion,  given  on  a  survey  of  the 
whole  history  of  the  controversy,  and  expressed  before  the 
British  Association  in  1870,  is  very  decidedly  the  other 
way.  While  the  controversy  was  between  Mr.  Pasteur  and 
Mr,  Pouohet,  there  can  be  no  doubt  that,  in  the  judgment 
of  the  world,  the  former  had  by  far  the  best  of  the  argu- 
ment. His  experiments,  which  were  substantially  repe- 
titions of  those  of  Needham  and  Spallanzani,  but  which 
were  variously  modified,  so  as  to  render  his  demonstrations 
in  every  possible  way  cumulative,  seemed  to  have  disposed 
of  the  doctrine  of  spontaneous  generation  effectually  and 
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for  erer.  In  muKitadea  of  inataneM  infniioni  h«mi«tii»ll7 
auled  while  boiling  remained  forindefinite  periods  of  time 
free  fW>m  all  traoes  of  organin  life,  while  portions  of  the 
same  infusions  exposed  side  by  side  with  these,  bat  open 
to  the  air,  were  speedily  swarming  with  animaloules.  He 
found  that  eren  an  unsealed  flask,  of  whioh  the  neok  bad 
been  stopped  daring  the  boiling  only  with  a  plug  of  oot- 
ton  closely  pressed  together,  continued  to  be  equally  free 
from  these  organisms  so  long  as  the  stopper  remained  in 
its  place.  This  last  experiment  presented  a  rather  cnrioui 
resemblance  to  that  of  Redi  with  his  gause-eovered  Jar  ; 
for  the  ootton  farming  the  ping  was  found,  on  a  mioroseopie 
examination,  to  contain  the  germs  which  its  presence  had 
prerented  from,  entering  the  flask.  Mr.  Pastenr  finally 
found — and  this  result  was  long  supposed  to  hare  fur- 
niihed  an  unanswerable  reply  to  all  the  arguments  of  the 
advocates  of  archegenesis — Ibat  flasks  containing  infusions 
treated  by  boiling  as  before,  required  neither  sealing  not 
■topping  with  ootton  to  prerent  inrasion  of  the  contained 
liquids  by  these  low  forms  of  life ;  prorided  only  that  the 
neoks  of  such  flasks  had  been  originally  bent  over,  so  as  to 
direct  their  mouths  downward.  This  result  he  had  pre- 
dicted as  probable,  holding,  as  he  did,  that  the  germs  by 
which  such  infusions  are  repeopled  when  the  living  em- 
bryos they  may  contain  hare  been  destroyed  by  heat,  must 
necessarily  subside  into  them  tnm  the  air  abore.  Though 
the  preparations  made  by  Mr.  Pasteur  date  back  at  this 
time  twelre  years  or  more,  many  of  them  still  remain  in 
their  original  condition,  showing,  after  oven  this  great 
length  of  time,  no  signs  of  life  or  evidence  of  putrefaction. 
So  lately  as  Nov.,  1874,  Mr.  Balard,  in  presenting  to  the 
Academy  of  Sciences  of  Paris  a  paper  by  Mr.  Servel  de- 
tailing certain  recent  experiments  made  by  him,  which  in 
his  view  seemed  to  demonstrate  the  spontaneous  generation 
of  bacteria  in  animal  substances  completely  excluded  from 
the  air,  took  occasion  to  state  that  he  nad  then  recently  ex- 
amined, in  Mr.  Pasteur's  laboratory,  unsealed  flasks  con- 
taining blood  drawn  more  than  eleven  years  ago  directly 
flrom  the  veins  of  living  animals,  in  which,  daring  all  this 
time,  no  bacteria  had  appeared,  and  no  putrefaction  had 
taken  place.  Ho  added  that  the  albumen  of  eggs  similarly 
preserved  by  Mr.  Oayon,  eighteen-  months  previously,  con- 
tinued still  to  be  unaltered  in  oharaoter,  and  perfectly  fit 
for  eating. 

The  experiments  of  Wyman,  Bastian,  Cantoni,  and  others 
more  recent  than  those  of  Pasteur,  have  led  to  results  sin- 
gularly— and  at  present,  we  must  say,  unaccountably — at 
variance  with  bis.  Prof.  Wyman  found  that  bacteria  will 
make  their  appearance  in  infusions  whioh  have  not  only 
been  boiled  before  being  sealed  up,  but  whioh,  after  being 
sealed,  have  been  kept  at  a  boiling  heat  for  many  hours. 
He  found,  moreover,  that  these  same  organisms  perish  when 
exposed  to  a  heat  not  over  134°  F.  Bastian,  in  a  very  ex- 
tended series  of  experiments,  has  pushed  the  heat  in  the 
tubes  containing  his  infusions  as  nigh  as  300°  F.,  main- 
taining this  high  temperature,  in  some  instances,  not  less 
than  four  hours;  and  has  yet  found  that  living  forms  do 
not  fail  subsequently  to  make  their  appearance  in  them. 
Such  forms  appear  also,  aocordins  to  him,  in  solutions 
eontaining  nothing  of  organic  origin  whatever,  but  which 
arc  composed  entirely  of  certain  salts  of  soda  and  am- 
monia; and  he  even  affirms  that  in  such  solutions  he  has 
occasionally  seen  very  remarkable  fungi  to  present  them- 
selves with  their  full  fructification,  drawings  of  which  he 
has  given  in  his  work,  recently  published,  entitled  The  Be- 
giuiiintft  of  Life, 

It  seems  impossible  that  any  candid  reader,  whatever 
may  have  been  bis  previous  prepossessions,  should  rise 
from  the  perusal  of  the  extraordinary  book  just  mentioned 
withoot  feeling  that  if  it  does  not  embrace  and  contain  the 
eonelwion  of  the  whole  matter,  it  is  at  least  for  the  pres- 
ent nnaoswerable.  It  leaves  us,  nevertheless,  still  per- 
Slexed,  perhaps  more  deeply  perplexed  than  before ;  for  it 
I  impossible  to  understand  how  the  results  reached  by  so 
many  naturalists,  all  in  the  first  rank  of  scientific  investi- 
gators, all  conscientiously  laboring  to  elicit  the  truth  of 
this  great  question,  should  be,  after  all,  so  singularly  dis- 
cordant. And  another  weighty  consideration  adds  to  this 
perplexity.  It  is  the  existence  of  a  practical  refutation  of 
the  conclusions  of  the  class  of  experimenters  to  which  Dr. 
Bastian  belongs,  which  is  presented  under  our  eyes  every 
day  on  the  grandest  scale  in  the  operations  of  one  of  the 
most  important  departments  of  modern  industry.  This 
eonsideration  cannot  better  be  stated  than  in  the  words  of 
Huxley.  "There  must,"  remarks  this  distinguished  physi- 
ologist, "be  some  error  about  those  experiments,  because 
they  are  performed  on  an  enormous  scale  every  day  with 
quite  contrary  results.  Heats,  fruits,  vegetables,  the  very 
materials  of  the  most  fermentable  and  putrescible  infusions, 
are  preserved  to  the  extent,  I  suppose  I  may  say,  of  thon- 
sands  of  tons  every  year,  by  a  method  whioh  is  a  mere  ^>- 


plieation  of  SpaUamani's  experiment.  Tbe  matters  to  be 
preserved  are  well  boiled  in  a  tin  ease  provided  with  a 
small  hole,  and  this  hole  is  soldered  up  when  all  the  air  in 
the  ease  has  been  replaced  by  steam.  By  this  method  they 
may  be  kept  for  years  without  putrefying,  fermenting,  or 
getting  mouldy."  He  argues — and  the  argument  has  a 
weight  that  must  be  felt — that  there  is  no  mode  of  ex- 
plaining this  universal  and  invariable  result  but  the  ex- 
clusion of  germs  from  these  cans.  And,  in  view  of  the 
marvellous  discrepancy  between  the  results  on  the  small 
and  the  grand  scale  placed  side  by  side,  one  can  hardly  re- 
press the  suspicion  that  if  there  bo  any  such  thing  as  spon- 
taneous generation,  it  is  a  thing  which  occurs  only  under 
rare  and  extraordinary  conditions — which  conditions  Qr. 
Bastian  has  unintentionally  succeeded  in  establishing— 
while  as  a  matter  of  practical  importance  or  daily  interest 
it  is  as  if  it  were  noL 

But  if  this  admission  be  made,  it  is  an  admission,  after 
all,  of  all  that  tbe  doctrine  of  spontaneous  generation  de- 
mands ;  it  is  an  admission  tha!t  life  can  originate  spon- 
taneously, and  therefore,  by  inference,  that  the  earliest  life 
probably  did  originate  spontaneously.  This  is  a  doctrine 
so  at  variance  with  all  toat  revelation  has  taught  us  of 
creation,  that  it  cannot  bo  received  with  satisfaction  by  any 
who  desire  to  preserve  their  reverence  for  the  Sacred  Scrip- 
tures unimpaired.  To  such  it  may  afford  some  gratifica- 
tion to  know  that  the  processes  employed  by  Dr.  Bastian 
have  not  escaped  criticism,  nor  have  his  results  been  al- 
lowed to  take  their  place  among  the  truths  of  soience  un- 
challenged. Few  men  of  eminence  in  the  scientific  world 
accept  at  the  present  time  the  doctrine  of  spontaneous  gen- 
eration, while  very  many  reject  it,  and  many  are  silent. 
Whether  this  great  question  will  ever  be  settled  to  the  uni- 
versal satisfaction  is  extremely  doubtful,  but  in  view  of 
the  vast  amount  of  oonfiieting  and  irreconcilable  evidence 
hitherto  presented,  we  are  compelled  to  say  of  it,  in  our 
own  day,  atlkue  mbjutliee  lit  ett.  (See  Fbmientatioii  and 
GlBiUf-THCOKr.)  F.  A.  P.  Barhard. 

Genesee',  county  of  E.  Central  Michigan.  Area,  500 
square  miles.  The  surface  is  dry,  sandy,  and  undulating, 
with  numerous  forests.  The  soil  is  productive.  Live- 
stock, grain,  wool,  and  dairy  products  are  the  staples.  The 
manufactures  are  important,  including  lumber,  flour,  fur- 
niture, carriages,  saddlery,  castings,  metallic  wares,  and 
farming  implements.  The  Flint  and  Pire  Marquette  and 
other  railroads  traverse  the  county.  Cap.  Flint.  P.  33,800. 

Genesee,  county  of  Western  New  York.  Area,  507 
square  miles.  It  is  generally  level  or  undulating,  and  has 
an  extremely  productive  limestone  soil.  Cattle,  grain,  fruit, 
wool,  and  dairy  products  are  the  great  staples.  Carriages, 
cooperage,  saddlery,  harnesses,  flour,  and  lime  are  manu- 
factured. Building-stone,  muck,  and  marl  are  abundant 
and  excellent  in  quality.  Mineral  springs  are  numerous. 
It  is  traversed  by  the  New  York  Central  and  other  rail- 
roads.    Cap.  Batavia.     Pop.  31,808. 

Genesee,  tp.  of  Whitesides  oo..  III.    Pop.  1271. 

Genesee,  a  v.  and  tp.  of  Oenesee  co.,  Mich.,  on  the 
Otter  Lake  division  of  the  Flint  and  Pdre  Marquette  Rail- 
way, 8  miles  N.  E.  of  Flint.     Pop.  of  tp.  1666. 

Genesee,  tp.  of  Allegany  co.,  N.  Y.    Pop.  888. 

Genesee,  tp.  of  Potter  co..  Pa.    Pop.  767. 

Genesee,  post-tp.  of  Waukesha  oo..  Wis.    Pop.  1462. 

Genesee  Falls,  tp,  of  Wyoming  co.,  N.  Y.  It  con- 
tains the  village  of  Portaoevillb  (whioh  see),  and  takes 
its  name  from  tbe  Portage  Falls  of  the  Genesee  River, 
which  are  very  romantic.     Pop.  97D. 

Genesee  River  rises  in  Potter  co..  Pa.,  and  flows  in  a 
general  northward  course  through  the  State  of  New  York, 
and  after  a  course  of  some  120  miles  falls  into  Lake  Ontario 
7  miles  N.  of  Rochester.  It  is  navigable  for  5  miles  by 
lake  vessels.  There  are  grand  falls  at  Portageville,  at 
Rochester,  and  other  points  in  its  course.  The  Oenesee 
Valley  Canal  renders  its  waters  available  for  navigation, 
and  it  affords  abundant  water-power  at  many  places.  The 
Genesee  Valley  is  a  very  fertile  and  beautiful  region. 

Genese'o,  post-v.  and  tp.  of  Henry  co..  III.,  is  the 
centre  of  a  large  and  productive  agricultural  district,  situ- 
ated on  the  Chicago  Rock  Island  and  Pacific  R.  R.,  159  miles 
W.  by  S.  of  Chicago  and  23  miles  £.  of  Rock  Island,  on  the 
Mississippi  River.  It  is  one  of  the  most  important  grain 
and  stock  shipping-points  on  the  above-named  road.  It 
contains  a  national  and  a  private  bank,  an  iron-foundry, 
agricultural  implement,  tub  and  pail,  furniture,  wagon  and 
carriage,  cigar,  and  other  manufactories ;  also,  2  flouring- 
mills.  Besides  a  flourishing  high  school  there  are  several 
select  schools,  2  newspapers,  11  churches,  3  hotels,  and  a 
large  number  of  stores,  saloons,  etc.  It  is  a  thrifty,  enter- 
prising town.     Pop.  of  V.  3042 ;  of  tp.  4081. 

Qk>,  A.  HoBiSi  Ed.  "  Rkpitblic." 
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CScneseo,  tp.  of  Cerro  Oordo  oo.,  la.    Pop.  240. 

Geneseo,  tp.  of  Tama  co.,  la.    Pop.  580. 

GeneseOipost-T.  and  tp.,  cap.  of  LivingBton  oo.,  IT.  T., 
30  milea  S.  of  Roobeater,  on  the  Uoneiee  River  and  the  Erie 
R.  R.  It  haa  the  county  buildings,  a  State  normal  school, 
an  academy,  a  union  free  school,  a  free  public  library  con- 
taining orer  8000  volumes,  a  free  reading-room,  0  churches, 
waterworks,  gas,  a  national  bank  and  2  banking-offices,  a 
large  number  of  stores,  shops,  and  factories,  3  hotels,  a 
weekly  newspaper,  and  a  large  Job  printing-office.  Assessed 
valuation,  nearly  $2,000,000.     Pop.  of  tp.  .1032. 

Jas.  W.  Clevkmt,  Prop.  "Livino8to!«  Rbpublicau." 

.Gene'aias  (Joskphus),  or  Joseph  the  Byzantine, 
author  of  a  history  of  Constantinople  in  four  books,  relating 
to  the  period  beginning  813  and  ending  886  A,  D.  He  lived 
in  the  tenth  century.  (Best  edition  by  Laohmasn,  in  Cor- 
ptu  Bgzatit.  Hut.,  Bono,  1834.) 

GeB'esis  [Or.  >Amw,  "  generation ;"  called  in  Heb. 
hertthith, "  in  the  beginning,"  which  is  its  first  word  In  the 
Hebrew  text],  the  flrat  book  of  the  Pentateuch,  one  of  the 
most  venerable  and  ancient  of  existing  books,  containing 
an  aooouot  of  the  creation,  of  man's  original  happy  state, 
his  sin  and  fall,  of  the  Delnge,  and  the  restoration  and  dis- 
persion of  mankind,  ending  with  the  story  of  Abraham  and 
his  early  deseendants.  Its  authorship  is  ordinarily  ascribed 
to  HoseS)  but  some  have  questioned  it*  unity,  regarding  it 
as  a  compilation  from  various  older  records ;  and  still  others 
have  questioned  ita  historical  oharaoter.  (For  a  disousaion 
of  these  points  see  Pcxtatkdch.) 

Genest,  or  GenAt  (Edhohd  Charlu),  a  brother  of 
Mme.  Campan,  was  b.  at  Versailles  Jan.  8,  1703,  and 
bronght  np  at  the  French  court;  produced  when  twelve 
years  old  a  history  of  Brio  XIV.  (after  Celsius's  history), 
for  which  Oastavns  III.  sent  him  a  gold  medal;  declared 
himself  a  republioan ;  was  1789-92  obarg<  d'afiiairea  at  St. 
Petersburg ;  Freneh  minister  to  the  U.  S.  1793-94,  when 
Washington  demanded  his  recall,  Genest  having  taken  un- 
warrantable measures  with  the  deeign  of  forcing  the  U.  8. 
into  a  war  with  Oreat  Britain.  After  his  recall,  Oenest 
settled  at  Sohodack,  Rensselaer  oo.,  M.  Y.,  was  naturaliaed, 
and  married  first  (1794)  a  daughter  of  Qeorge  Clinton,  and 
then  (after  1810)  a  Miss  Osgood.  Was  translator  of  Id- 
man's  treatise  on  the  Finos  and  their  language  (1778).  D. 
at  Sobodaok,  N.  Y.,  July  U,  1834. 

GeH'et,  a  name  given  to  varioas  eamivorous  maromali 


The  Genet. 

of  the  family  Yiverridm  and  genus  QtntUa.  There  are 
several  speoiea,  mostly  African.  The  oommon  genet,  found 
wild  from  Fianoa  to  the  Cape  of  Good  Hope,  is  the  best 
known.  It  is  the  Geuetta  vulgarU,  At  Constantinople  and 
other  places  it  is  domesticated,  and  used  to  destroy  rats  and 
mloe.  It  is  gentle,  and  prized  for  its  soft  and  beautiful  fur. 
It  has  a  faint  smell  of  musk.  Is  reddish  gray,  mottled  and 
streaked  with  blaok,  brown,  and  white,  and  appears  to  be  a 
connecting  link  between  the  civet  family  and  the  cats,  which 
it  resembles  in  its  claws  and  the  pupils  of  its  eyes. 

Gene'ra  [Fr.  Oenire;  Ger.  Oen/],  town  of  Switierland, 
the  capital  of  the  oanton  of  Geneva,  is  situated  on  both 
sides  of  the  Rhfine,  at  the  point  where  it  issues  from  the 
Lake  of  Geneva.  Its  industry  is  nearly  confined  to  the 
mannfaotore  of  watobes,  music-boxes,  and  jewelry,  which, 
however,  is  very  oonsiderable.  Ita  trade  is  simply  retail 
trade.  Its  monuments  are  of  no  great  magnificence,  but  it« 
beautiful  situation,  the  celebrated  part  it  has  played  in 
European  civilisation  as  the  residenoe  of  Calvin,  and  the 
remarkable  manner  in  which  its  citixens,  through  centuries 
and  at  every  risk,  have  shown  themselves  equal  to  their  posi- 


tion, hare  made  Geneva  one  of  the  moat  oonspicnous  plseei 
in  Europe.  As  it  wai,  in  the  time  of  Calvin,  a  religious 
and  ecolesiaatical  oentre  whose  inflnence  was  felt  through- 
out Europe,  so  it  haa  beoome,  since  the  end  of  the  last  ees- 
tary,  the  oentre  of  a  remarkable  soientific  activity.  Da 
Luc  in  meteorology,  the  groat  De  Saussnre  in  general 
physics  and  geology,  De  CandoU,e  in  botany,  De  la  Rive  in 
eleetrioity,  Piotet  in  palssontology.  Merle  d'Aubignt  in  liis- 
tory,  are  all  masters  of  the  first  rank  in  their  respective 
•oienoes.  The  eduoational  institutions  of  Geneva  and  ita 
seientifio  ooUectiona  are  very  celebrated.  The  duke  of 
Bruaswiek,  who  d.  at  Geneva  Aug.  19,  187-3,  bequeathed 
to  the  eity  bis  whole  fortune,  about  $20,000,000.  Pop. 
40,783;  with  suburbs,  08,165. 

Genera^  oanton  of  the  Swiss  Confederation,  bounded 
by  the  Lake  of  Geneva,  the  oanton  of  Vaud,  and  France. 
Ita  area  is  109  si^uare  miles.  Pop.  93,239.  Its  soil  is  not 
remarkable,  but  it  has  been  meet  earefally  cultivated  for 
many  generations,  and  now  the  whole  oantAn  looks  like  a 
garden.  Its  constitution  (of  1847)  is,  of  all  the  constitu- 
tions of  the  Swiss  republics,  the  most  democratic,  and 
nnder  its  shelter  the  country  is  rapidly  developing. 

Geneva,  county  of  Alabama,  bounded  on  the  8.  by 
Florida.  Area,  S76  square  miles.  It  is  in  the  great  pine- 
region  of  Alabama,  and  is  intersected  by  the  river  Choc- 
tawhatcbie,  which  will  be  of  great  serviee  in  carrying  its 
stores  of  valuable  timber  to  a  market.  Rloe  and  tobacco 
are  at  present  the  principal  orops.  Cap.  Geneva.  P.  2959. 
Geneva,  post-v.,  cap.  of  Geneva  co.,  Ala.  Pop.  126. 
Geneva,  post-v.  and  tp.,  tap.  of  Kane  co..  III.,  on 
Fox  River,  33  milea  from  Chicago,  on  the  Chicago  and 
North-western  R.  R.,  and  is  connected  with  Aurora  by  the 
Chicago  Burlington  and  Quincy  R.  R.,  and  with  St.  Charles 
by  a  branch  of  the  Chicago  and  North-western  R.  R.  It 
has  an  excellent  water-power,  1  foundry,  3  grist-milli, 
elegant  county  and  very  commodious  school  buildings,  1 
weekly  newspaper,  and  4  churches.      P.  of  tp.  1 829. 

Cbas.  AacasR,  Ed.  "  Kahb  Co.  Rkpublicax." 
Geaeva,  tp.  of  Jennings  co.,  Ind.     Pop.  2037. 
Geneva,  post-tp.  of  Franklin  co.,  la.    Pop.  44i. 
Geneva,  post-tp.  of  Allen  co.,  Kan.     Pop.  634. 
Geneva,  tp.  of  Tusoola  co.,  Mich.     Pop.  152. 
Geaeva,  tp.  of  Van  Buren  oo.,  Mich.    Pop.  1086. 
Geneva,  post-tp.  of  Freeborn  co.,  Minn.     Pop.  3TS. 
Geneva,  post-v.  of  Ontario  co.,  N.  Y.,  at  the  foot  of 
Beneoa  Lake,  halfway  between  Rochester  and  Syracuse, 
on  the  New  York  Central  R.  R.,  is  the  northern  termiani 
of  the  Geneva  and  Ithaea  R.  R.,  of  the  Sonth-wesiem 
R.  R.,  and  also  of  Seneoa  and  Caynga  Canal.   A  daily  line 
of  steamers  ply  between  Genera  and  Watkins,  at  the  head 
of  Seneca  Lake.     Geneva  has  10  ohorohes,  is  the  seat  of 
Hobart  College,  has  a  graded  union  school  and  0  branch 
schools,  2  banks,  and  2  weekly  newapapen.     It  derives  its 
prosperity  fronf  its  nurseries,  owned  by  3S  firms,  which 
occupy  about  10,000  aores  of  land  in  and  near  Geneva, 
giving  employment  to  over  1000  laborers  and  hundreds  of 
agents  in  every  State  in  the  Union  and  the  Canadas.    Orer 
$1,000,000  worth  of  nursery  stock  is  shipped  annually  from 
Geneva.   It  has  also  a  paid  fit«  department,  two  fine  parks, 
waterworks,  and  a  water-cure.     Pop.  5521. 

Fbed.  Binbkt,  Prop.  "  Gbhbva  Couribb." 
Geneva,  post-T.  and  tp.  of  Ashtabula  co.,  0.,  on  the 
Lake  Shore  R.  R.,  45  miles  N.  E.  of  Cleveland.  It  has  a 
national  bank,  a  savings  bank,  a  normal  aohool,  1  news- 
paper, 2  hotels,  5  churches,  a  large  manufactory  of  farming 
tools,  and  a  number  of  stores,  etc.  Pop.  of  v.  1090 ;  of  tp. 
2298.  W.  P.  Spexcer,  Ed.  "  Tikbs." 

Geneva,  post-v.  and  tp.  of  Walworth  co..  Wis.,  10 
miles  8.  E.  of  the  county-seat,  is  on  Geneva  Lake  and  the 
Northern  R.  R.  It  has  a  flonring-mill,  a  ladies'  seminary, 
a  fine  union  public  school,  a  newspaper,  4  ehurahes,  3  hotels, 
and  the  usual  number  of  stores.  Principal  buainess,  farm- 
ing.    Pop.  of  tp.  1040.  Ed.  "  Ikdepbhdbkt." 

Geneva  Bar,  a  v.  of  Walworth  tp.,  Walworth  eo.,  Wis. 
Pop.  997. 

Geneva,  Iiake  of,  or  Iiemaa,  is  situated  1226  feet 
above  the  level  of  the  sea,  between  Switzerland  and  Savoy 
(now  a  part  of  Franco),  extending  45  milea  from  E.  to 
W.  in  the  shape  of  a  crescent.  Its  width  varies  from  1 
mile  at  the  W.  end  to  nearly  10  miles  at  the  E.  end,  where 
its  greatest  depth  reaches  980  feet.  It  is  traversed  by  the 
river  RbOne,  which  discharges  in  it  its  muddy  waters,  and 
issues  from  it  at  Geneva  a  pure  and  transparent  stream  of 
a  deep  blue  color.  This  lake,  which  fills  a  vast  basin  be- 
tween the  snowy  Alps  and  the  Jura  Mountains,  is  much 
celebrated  for  the  grandeur  of  the  surrounding  nccnery 
and  the  loveliness  of  its  shores,  which  teem  with  thriving 
cities  and  picturesque  villages. 
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Geaeva,  The  ConT«BUea  of,  coneladed  at  6«aev» 
Aug.  St,  1864,  was  intended  to  deoreaie  and  mitigate 
by  legitimate  meana  tlie  erila  attending  war,  and  eape- 
eially  to  better  the  aitnation  of  the  wounded  b;  proper  at- 
tendanoe  and  by  declaring  neutral  the  phjiieians  and  the 
entire  medical  ataff.  First,  Switierland,  Baden,  Wiirtem- 
berg,  Prussia,  the  Netherlands,  Belgium,  Denmark,  Heaae, 
and  Italy  agreed  that,  in  case  of  war,  all  persons  belonging 
to  the  hospitals  or  employed  in  the  administration,  trans- 
portation, and  moving  of  the  wounded  ahoald  bo  consid- 
ered as  neutrals,  and  respected  as  such  by  the  belligerent 
parties  as  far  as  they  were  acting  simply  within  the  proper 
limits  of  their  oQce;  also  those  places  on  the  battle-field 
where  wounds  are  dressed,  ambalances  forthe  wounded,  and 
buildings  in  which  they  were  plaoed,  should  be  oonsidet«d 
neutral,  and  pains  should  be  taken  to  avoid  any  oonoen- 
tration  of  the  battle  in  the  direetion  of  any  such  point.  In 
order  to  make  aneh  places  and  persona  more  easily  reeog- 
nised,  it  was  furthermore  agreed  to  distinguish  the  build- 
ings and  placvs  by  a  white  fiag  with  a  red  cross,  and  the 
persons  by  a  white  band  with  a  red  cross,  stamped  by  the 
respective  military  authorities,  and  to  be  worn  around  the 
arm.  The  ratifleations  of  the  conTcntion  were  exchanged 
June  22,  186i;  shortly  after  the  governments  of  Greece, 
Qreat  Britain,  and  Turkey  acceded  to  it,  and  later  those 
also  of  Prance,  Austria,  and  the  other  European  slates. 
It  contained  also  many  germs  fit  for  further  development, 
and  efforts  have  been  made  continuously  since  to  extend 
and  improve  it.  Thns,  on  Oct.  20,  1868,  fifteen  addi- 
tional articles  were  agreed  upon,  cliiefly  relating  to  mar- 
itime wars.  During  the  Franco-Oermiin  war  of  187ft-Tl 
it  became  apparent,  however,  that  the  humane  intentions 
of  the  convention  were  in  many  ways  frustrated  or  endan- 
gered by  the  very  peculiarities  of  war,  and  by  the  passibns 
which  it  necessarily  excites.  The  enforcement  of  the  laws 
agreed  upon  demands  a  calmness  and  judgment,  an  order 
and  discipline,  which  the  conquering  party  may  have,  but 
hardly  the  vanquished.  In  the  summer  of  1874  delegates 
from  all  the  European  powers  met  at  Brusaela  on  the  prop- 
osition of  the  emperor  Alexander  of  Russia,  and  the  in- 
tention was  to  extend  the  principles  of  the  Oeneva  conven- 
tion to  the  population  of  the  belligerent  countries,  to  the 
organisation  of  volunteers  and  reserve  troops,  and  even  to 
the  arms  and  missiles  employed;  but  the  negotiations 
brought  no  results.  Such  humane  measures  are  in  opposi- 
tion to  the  very  nature  of  war,  and  in  order  to  carry  out 
the  ideas  of  the  Geneva  oonveotion  it  would  be  necessary 
to  cease  to  make  war.  AcGlTST  Niehaxx. 

G«BeTi6re,  Canons  of  St.«  a  branch  of  the  Canons 
Bagular,  first  proposed  by  Charles  Faure  in  1614,  who, 
with  the  aasistanoe  of  Cardinal  de  la  Rochefoucauld,  estab- 
lished tke  new  congregation.  In  1634,  Pope  Urban  VIII. 
confirmed  the  organisation.  They  were  called  Qlntvlf mat 
in  France. 

GeBeTi%ve,Dangl>ten  of  St.,  called  also  Bfiram- 
ions,  a  former  body  of  religious  women  in  France  who  took 
no  monastic  vows,  but  devoted  tbemselves  to  teaching  and 
to  caring  for  the  sick.  The  order  was  founded  in  1636  by 
Franoesca  de  Blosset,  and  in  1665  was  united  to  the  proper 
Miramions  (founded  in  1661).  The  united  order  flourished, 
and  attained  extensive  nsefnlness. 

Csen'ffhis  Khan  (the  "greatest  of  khans"),  originally 
TemniUtn,  b.  Jan.  23,  1155,  at  Deylun  Yeld&k  on  the 
Hoang-Ho,  son  of  the  chief  of  the  Mongol  tribe  Neyrun ; 
succeeded  his  father  when  thirteen  years  old,  but  a  civil 
war  followed,  and  in  1178  he  was  compelled  to  flee  to 
Toghrol  Ungb,  khan  of  the  Keraite  Tartars,  whose  daugh- 
ter he  married,  and  whose  armies  he  commanded  with  suc- 
cess. In  1203  he  made  himself  master  of  the  Keraites, 
and  in  1204  utterly  overthrew  the  Nayman  tribes  and  made 
himself  chief  of  Mongolia.  In  1206  ha  was  declared  Oen- 
ghit  Khan,  or  chief  of  rulers,  and  the  civilised  Bigurs  8ul>- 
mitted  to  him.  He  soon  published  his  great  code ;  attacked 
Cathay  or  Northern  China;  crossed  the  Qreat  Wall  1211; 
sacked  and  burned  Peking  1215;  exterminated  some  rebel- 
liona  tribes ;  attacked  AUah-ed-deen  Mohammed,  sultan 
of  Carismia,  12 18 ;  had  conquered  all  Toorkestan  1220 ;  rav- 
aged Balkh,  Khorassan,  and  Peraia;  plundered  all  Asia  as 
far  S.  as  the  Satlej  Biver ;  and  penetrated  Europe  as  far 
as  the  Dnieper,  carrying  slaughter  and  dastrootion  every- 
where. Qenghia  d.  at  Liupan  in  China  Ang.  24, 1227.  His 
four  sons  carried  on  bis  work  of  terror.  Oenghia  waa  the 
fbnader  of  what  became  the  Mogul  empire.  His  chief  cap- 
ital was  Karakorum  in  Tartary.  It  is  stated  that  more 
than  5,000,000  persons  were  slain  in  his  wars,  which  were 
earned  on  with  the  most  heartless  cruelty.  But  throughout 
his  vast  domains  we  are  told  that  he  enforced  the  atricteat 
order,  crime  received  dire  punishment,  a  postal  system  was 
established,  and  all  religions  were  tolerated. 

Oen'ipap,  the  whitish-green  ttvAX  of  Oenipa  Ameri- 


eana,  a  South  Araerieaa  tree  of  the  order  Bubiaceae.  It 
has  a  rich  purple  juice  and  an  agreeable  vinous  flavor. 
The  frait  of  Otmpa  Branlieiuia  is  not  good  until  over-ripe, 
but  is  made  into  a  confection.  The  juice  of  this  latter  frail 
is  used  in  dyeing,  and  affords  a  deep  violeL 

Gen'ttive  [Lat.  genitivtu,  from  gigno,  genitHm,  to  "  be- 
get"] is  a  grammatical  term,  the  name  of  a  case.  In  the 
Indo-Germanic  languages  certain  relations  between  the 
different  words  of  miich  a  sentence  consists  are  expressed 
by  inflections  or  modifications  of  the  words  which  arc 
called  cases,  and  are  formed  by  adding  different  anSixca 
to  the  root.  Latin  has  six  cases;  Greek  and  Icelandic, 
five;  German,  four;  English  and  Danish,  two— namely,  the 
nominative  and  genitive;  only  in  the  pronouna  is  still  nn 
inflectional  accusative  left.  In  the  Semitic  languages  these 
relations  are  expressed  by  prepositions,  and  in  all  mod- 
em European  languages  there  is  a  tendency  to  oblite- 
rate cases  and  apply  the  system  of  prepositions.  Thus, 
the  Romanic  languages  have,  properly  speaking,  no  declen- 
sions at  all.  Of  all  cases,  genitive  seems  to  be  the  most 
obstinate.  As  above  mentioned,  it  has  still  maintained  it- 
self in  English,  in  which  it  is  formed  by  the  soflix  *.  It 
has  lost,  however,  more  than  one-half  of  its  original  do- 
main. Many  relations  which,  in  a  language  with  its  sys- 
tem of  declensions  still  vigorons,  would  be  expressed  by 
putting  the  noun  in  genitive,  must  in  modem  English  bo 
expressed  by  the  preposition  of.  Thus,  the  so-called  gen- 
itimu  objectitM — the  noun  in  genitive  denoting  the  object 
of  the  governing  noun — cannot  be  used  at  present.  It  is 
possible  to  sar  in  German,  "  Die  Furcht  Goltes,"  mean- 
ing the  fear  which  man  'has  of  God,  but  it  is  impossible  in 
English  to  speak  of  "  God's  fear."  It  must  be  expressed 
by  "  the  fear  of  God."  There  is  a  great  difference  between 
"God's  love"  and  "the  love  of  God."  Furthermore,  of 
the  different  elasses  of  gmititna  «ab«etrim*^the  noun  in 
genitive  denoting  the  subject  of  the  governing  noun — 
only  those  con  be  used  in  which  the  genitive  expresses  the 
origin  or  the  ownership ;  as,  for  instance, "  the  king's  son  " 
or  "  the  merchant's  house."  In  eases  in  which  the  word  in 
genitive  simply  performs  the  funetion  of  an  adjective,  and 
only  modifies  or  defines  the  general  idea  conveyed  by  the 
governing  word,  the  relation  must  be  expressed  in  Eng- 
lish by  of,  or  by  the  position  of  the  two  nouns ;  ss,  for  in- 
stance, "  an  officer  of  the  navy "  or  "  a  navy  officer,"  but 
not  "  a  navy's  officer."  The  several  modes  in  which  the 
English  language  can  thns  signify  relations  which  other  lan- 
guages denote  by  the  genitive  alone  (as  in  Latin)  or  by  prep- 
ositions alone  (as  in  French),  give  it  a  great  richness  and  a 
peculiar  delicacy  of  expression,         Cleuins  Petkbsex. 

Ge'nins, pin.  Ge'nii  [Lat.  (akin  to  Gr. ytyvofuu),  gigno, 
genui;  perhaps  related  to  the  Arab.^Vuni',  plu.jinny  see  Jixx]. 
Among  the  Romans  the  genii  were  tutelary  spirits  attached 
to  persons,  peoples,  or  places.  Genii  were  regarded  as  a 
kind  of  guudian  angels,  and  correspond  to  the  (mVoi-n  of 
the  Greeks.  The  doctrine  of  genii  was  Etruscan.  There 
were  evil  aa  well  as  good  genii.  These  spirits  received 
worship,  especially  at  wedding  feativities  and  other  occa- 
sions of  joy.  Gtenil  are  figured  in  art  as  winged  youths, 
or  sometimes  as  serpents.  In  modern  translations  from 
the  Arabic  the  Jisir  (which  see)  are  often  called  genii,  but 
whether  the  names  are  kindred  to  each  other  is  a  disputed 
question. 

GeninSf  in  literature  and  art,  may  be  best  and  most 
easily  defined  by  distinguishing  it  from  its  correlative, 
talent.  Genius  is  ezolnsively  a  gift;  talent  is  more  or 
less  an  accomplishment.  Genius  refers  to  a  faculty  only 
■a  far  as  it  is  natural  and  spontaneous ;  talent,  although  it 
depends  on  a  natural  aptness  or  disposition,  always  involves 
the'  idea  of  training  and  education.  It  is  impossible  to 
speak  of  acquired  genius;  we  even  cannot  speak  of  the 
education  of  genius.  Although  genius  is  apt  to  run  wild 
from  lock  of  knowledge,  and  although  a  person's  lack  of 
education  may  be  the  ruin  of  his  genius,  still,  that  which 
edncalion  brings  to  genins  is  only  material  for  its  activity 
and  direction  for  its  application ;  it  adds  nothing  to  the 
faculty  itself.  The  faculty  is  complete  by  itself,  or  it  is  not 
genins.  On  the  other  hand,  we  apeak  of  natural  talents, 
thereby  designating  a  fitness  in  the  hand  for  the  use  of  cer- 
tain tools,  a  dexterity  in  the  fingers  for  the  performance  of 
certain  tasks,  a  disposition  in  the  eye  or  the  ear  for  distin- 
guishing lines  and  sounds,  forma  and  tones,  a  capacity 
in  the  mind  for  retaining  names,  handling  figures,  mak- 
ing mimicry,  combining  ideas,  etc. ;  but  we  spesk  of  nat- 
ural talents  as  widely  different  from  real  talents,  as  the 
basis,  foundation,  opportunity  only,  which  requires  great 
exertions  of  training  and  education  in  order  to  he  devel- 
oped into  actual  talent.  To  say  of  a  person  that  he 
has  a  natural  talent  involves  a  slight  reproach,  and  is 
always  felt  so  by  the  person  himself;  for,  instead  of  tak- 
ing it  as  a  compliment,  he  immediately  begins  to  defend 
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himself  by  explaining  liow  he  lacked  time  or  meana  to 
utilise  the  natural  opportunity  and  acquire  a  real  tal- 
ent. In  speaking  nut  of  indiriduals,  but  of  nations, 
genius  refers  to  the  general  structure  of  the  national  mind, 
as  it  manifests  itself  in  its  difference  from  that  of  other 
nations,  and  for  which  there  can  be  given  no  further  ac- 
count; while  talent  refers  to  those  popular  acquirements 
which  the  peouliaritiea  of  climate,  surface  of  country,  and 
political  circumstances  made  it  necessary  for  a  people  to 
nave,  and  which  then,  by  inheritance,  became  fixed  as 
parts  of  its  nature.  Thus,  we  say  of  the  Semitic  races, 
which  produced  Judaism,  Christianity,  and  Mohammedan- 
ism, that  their  genius  is  religious,  and  of  the  Indo-Qermanio 
races,  which  in  religion  never  reached  farther  than  to  myth- 
ology, but  which  hare  produced  most  of  the  poetry  and  art 
mankind  possesses,  that  their  genius  is  poetical.  Or  we  say 
of  the  Americans  that  they  hare  a  mechanical  talent;  of 
the  Jews,  that  they  have  a  talent  for  trade ;  of  the  ancient 
Scandinavian  women,  that  they  had  a  medical  talent — be- 
cause we  know  the  circumstances  which  made  it  necessary 
for  these  nations  to  acquire  these  aooomplishmeuts,  and 
have  seen  bow  the  individual  acquirements  by  degrees  de- 
veloped into  national  talents. 

Another  distinction  between  genius  and  talent  is  this: 
genius  is  creative,  talent  only  formative.  Oenius  refers 
to  the  faculty  as  far  as  it  produces  something  new  and 
something  perfect;  the  idea  of  perfection  is  an  element  of 
that  of  creation ;  if  the  now  thing  produced  is  poor,  the 
creation  is  a  failure.  As  far  as  the  faculty  only  reduoes 
into  form  or  brings  to  manifestation,  it  is  called  talent. 
Thus,  genius  is  nearly  conSned  to  the  spheres  of  literature 
and  art,  and  only  exceptionally  used  in  that  of  science,  be- 
cause literature  and  art  must  be  creative  in  order  to  be  any- 
thing, while  science  in  its  highest  and  noblest  form  is  only 
discovering.  Science  describes  things  that  are;  literature 
and  art  invent  things  that  shall  be.  Science  defines  the 
ideas  which  produce  the  world;  literature  and  art  create  the 
ideals  which  govern  mankind.  In  those  departments  of  sci- 
ence in  which  invention  plays  a  part  the  word  genius  is 
used,  as  invention  is  a  sort  of  creation.  We  speak  of  a 
mechanical,  mathematical,  or  military  genius,  because  in 
mechanics,  mathematics,  and  strategy  inventions  may  be 
made.  We  even  speak  of  a  philosophioal  genius,  because 
a  philosophical  system  is  in  the  deepest  recesses  of  its  ori- 
gin a  creation,  an  inspiration,  exactly  like  that  of  a  work 
of  art;  or — to  use  a  strong  but,  with  regard  to  oertain 
modem  philosophical  systems,  not  altogether  inappropriate 
appellation — a  philosophical  system  is  a  useful  invention 
woioh  in  course  of  time  is  sure  to  be  superseded  by  another 
invention  of  the  same  kind  still  more  useful.  But  we  hesi- 
tate to  use  such  an  expression  as  an  historical  or  a  chemi- 
oal  genius.  The  meaning  becomes  equivocal.  We  feel  in- 
stinctivciy  that  in  these  departments  of  science  invention 
or  creation  is  only  the  worst  form  of  blundering.  On  the 
other  hand,  no  one  would  ever  oall  a  singer  or  a  pianist  a 
musical  genius  on  account  of  his  rendering  of  a  musical 
composition,  however  excellent  the  performance  might  be, 
for  his  performance  requires  only  talent.  There  is  a  talent 
for  writing  verse,  but  if  entirely  unsupported  by  any  poet- 
ical genius  it  does  not  constitute  a  poet;  it  only  constitutes 
a  rhymester.  There  is  a  talent  for  speech,  but  it  does  not 
always  make  people  orators;  it  sometimes  makes  them 
talkers.  Any  faculty  of  the  human  mind  has,  so  to  speak, 
two  poles,  one  turning  towards  the  production  of  new 
ideas — genius ;  and  the  other  turning  towards  the  reduc- 
'tion  of  the  idea  into  form — talent;  the  form  being  a  poet- 
ical impersonation  or  a  scientific  proposition  or  a  useful 
oontrivance  or  a  political  measure.  But  these  two  poles  are 
not,  like  the  magnetic  poles,  necessarily  oonnected  with 
each  other.  Whether  genius  can  exist  without  talent  is  a 
question  whose  solution  depends  upon  the  final  definition 
of  what  genius  is ;  but  it  is  indisputable  that  talent  can 
exist  without  genius.  There  are  thousands  of  men  of  talent 
at  this  minute  in  New  York,  but  perhaps  not  ten  geniuses. 
It  is  evident,  however,  that  this  distinction  between 
genius  as  a  naturni  power  of  creation,  and  talent  as  an 
acquired  faculty  of  formation,  does  not  fully  answer  the 
question.  What  is  genius  ?  One  hundred  years  ago,  when  there 
still  lingered  in  the  word  geniut  a  remembrance  of  the  tute- 
lary god,  of  the  Socratic  dssmon,  and  creation  simply  meant 
production  of  something  from  nothing,  the  definition  com- 
prised within  the  above  distinction  was  sufficient.  Genius  was 
considered  an  organ  of  the  human  mind,  like  memory  and 
imagination — the  organ  of  creation.  But  modern  psychol- 
ogy has  failed  to  find  this  organ,  and  modem  metaphysics 
has  destroyed  the  definition  of  creation  as  a  production  of 
something  from  nothing.  "Of  nothing  comes  nothing"  is 
a  rule  not  only  in  nature,  but  also  in  the  mind,  and  where- 
soever science  can  reach.  What,  then,  does  it  mean  to  pro- 
duce new  and  perfect  ideas  ?  Or,  in  other  words,  what  is 
genius?    Samuel  Johnson  said,  "Genius  is  large  general 


powers  turned  in  a  partisnlar  direction ;"  and  with  a  little 
explanatory  addition  this  definition  agrees  with  the  results 
of  the  latest  psychological  researches.  How  "  large  general 
powers,"  by  being  concentrated  on  on*  partienlar  point,  can 
produce  ideas  whieh,  in  this  field,  are  new  and  perfect,  is  a 
question  capable  of  being  satisfactorily  answered,  but  the 
definition  seems  to  imply  that  a  man  of  "large  general 
powers  "  might  tnm  these  powers  in  any  direction  he  liked, 
and  thus  become  a  military,  mathematical,  musical,  or  po- 
etioal  genius,  just  as  he  chose ;  and  such  an  inference  would 
be  very  wrong.  It  is  not  the  man  who  turns  his  "large 
general  powers"  in  a  particular  direction  and  makes  him- 
self a  genius ;  it  is  the  presence  of  a  partienlar  talent.  If  a 
man  of  "large  general  powers"  finds  in  his  bodily  and 
mental  organisation  a  natural  disposition  for  a  partionlar 
kind  of  exercise,  which  by  training  and  education  can  be 
developed  into  a  talent,  and  if  he  merges  his  "  large  gen- 
eral powers"  into  this  particular  talent,  be  is  a  genius.  But 
if  bo  turns  them  in  some  other  direction,  where  he  has 
no  talent,  or  if  he  neglects  to  educate  a  talent  of  adequate 
proportions,  he  scatters  them  to  the  wind  or  breaks  tnom. 
With  this  addition  the  definition  explains  the  existence  of 
talent  without  genius — of  talent  for  legerdemain ;  and  it 
also  explains  the  existence  of  genius  without  talent— of 
scattered,  broken,  impotent,  or,  as  Jean  Paul  called  it,  fe- 
male genius.  But  even  without  any  addition  Samuel  John- 
son's definition  shows  a  wonderful  intuition.  It  alone  can 
explain  how  new  and  perfect  ideas  are  oreated,  and  it  alone 
agrees  with  actual  experience.  No  one  ever  met  with  a 
great  genius  in  a  small  man.  A  painter  who  talks  non- 
sense in  polities  is  snre  to  paint  nonsense  on  his  canvas ; 
a  statesman  who  has  no  appreciation  of  art  is  sure  to  take 
imperfect  measures  in  practice.  "  Large  general  powers  "  if 
the 'fundamental  element  of  genius.  CLBHiira  Pbtbbsbh. 

GenliB,  de  (STipHAHiE  Fiuciri  Sucrkst  de  St.  Ac- 
bik),  C0DNTE8S,  b,  near  Autun,  France,  Jan.  25,  1746 ;  in 
1761  was  married  to  the  count  de  Genlis;  in  1770  became 
atteobed  to  the  household  of  the  duke  de  Chartres  (after- 
wards the  citiion  Egalit£) ;  in  1782  became  governor  to  his 
children,  and,  according  to  the  popular  opinion,  was  his 
mistress.  In  1793  she  was  obliged  to  leave  France.  From 
Napoleon  and  Joseph  Bonaparte  she  subsequently  received 
liberal  pensions.  Among  her  best  writings  are  the  educa- 
tional works  designed  for  her  young  pupils,  the  Orleans 
princes,  and  MademoiaelU  de  Cierwotitf  a  short  novel  of  great 
exoelleuce.  Her  personal  Mfmoiret,  in  ten  large  volumes, 
abound  in  scandal,  and  are  full  of  malignant  attacks  upon 
the  prominent  persons  of  her  time.  D.  at  Paris  Dec.  31, 
1830.  It  is  believed  that  Pamela,  wife  of  Lord  Edijnrd 
Fitsgerald  (1763-98),  was  her  daughter  by  Philippe  Kga- 
lit6.  It  is  noteworthy  that  when  six  years  old  the  future 
Madame  de  Qenlis  entered  the  Church  as  oanoness  of  Alix, 
with  the  title  of  countess  of  Lancy. 

Gennes'aret,  Lake  of  [now  called  Ba\r  TSbarii/eh; 
mentioned  only  four  times  in  the  Old  Testament,  where  it 
is  called  the  Sea  of  CMnnereth  or  Chitmeroth;  in  the  Apoc- 
rypha called  tk»  Water  of  Qennetar;  by  Josephus  called 
the  Lake  of  Oeanetar,  or  Tiberiatf  in  the  New  Testament 
called  once  the  Lake  of  (7enne«arel,  but  oftener  the  Sea  of 
Oalilee,  or  Tiberiat],  in  Palestine,  between  lat.  32°  42'  and 
32°  M'  N.,  is  found  by  recent  measurement  to  be  I2i  miles 
long  and  6j  miles  wide.  Its  surface  is  653  feet  below  the 
level  of  the  Mediterranean.  Its  greatest  depth  is  1 65  fWU 
Its  waters  are  clear,  cool,  and  sweet,  abounding  with  fish. 
Drs.  Tristram  and  (lilnther  report  seventeen  species  of 
seven  faihilies,  including  an  eel,  a  catfish,  four  species  of 
perch,  and  several  chubs  and  minnows.  The  pereh,  the 
most  important  of  all,  are  ITemhhronne  taera,  Ckmniit 
Andrea,  Chromit  Simome,  and  Chromh  ntloliea.  Its  whole 
eastern  side  is  bounded  by  a  steep  mountain-wnll,  rising 
nearly  2000  feet,  and  spreading  off  into  the  table-land  of 
Bofhan.  On  the  western  side  there  is  a  similar,  though 
less  lofty,  wall  along  the  southern  half  of  the  lake.  The 
Plain  of  Oenncsaret,  famed  in  ancient  times  for  its  fer- 
tility, begins  about  2i  miles  N.  of  Tiberias,  is  about  3 
miles  long,  and  more  than  a  mile  wide.  The  upper  part 
of  this  plain  was  watered  by  means  of  an  aqueduct  from 
Bcthsaiaa,  brought  around  the  head  of  the  promontory 
which  forms  the  northern  boundary  of  the  plain.  N.  of 
this  promontory  the  shore  of  the  lake  has  a  broad  and 
gentle  slope.  Mount  Hermon  is  in  full  view  from  every 
point.  The  climate  is  almost  tropioal.  Though  not  wholly 
wanting  in  grandeur  and  beauty,  the  lake  is  noted  rather 
for  its  historic  associations.  It  was  the  centra  of  our  Lord's 
ministry  and  the  scene  of  many  miracles.  Nine  cities  then 
stood  upon  its  shores;  only  two  of  which  (Tiberias,  with 
its  2000  inhabitants,  and  Magdala,  with  its  20  mod-hovels) 
now  remain.  Dr.  Robinson  reports  only  one  boat  on  the 
lake  in  1838,  but  in  1870  the  writer  of  this  artiele  found 
four.     The  chief  unsettled  question  is  in  regard  to  the  lite 
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of  Capanaum.  Bom*  idwitify  it  with  Tell  Rtm,  about  2 
milM  iiom  the  head  of  the  lake ,-  others  with  Kkc{»  Mtnyk, 
noder  the  promontory  on  the  northern  edge  of  the  Plain  of 
Oenneearet.  Aooeptjjig  thia  identifioation,  Tibiykak,  about 
three-fonrtha  of  a  mile  K.  of  JCkan  Ming^h,  it  Bethaaida, 
aad  TM  BOm,  about  H  miles  farther  on,  is  Choraxin. 

R.  B.  HrrcBcocK. 
(i«tBese«%  tp.  of  Kandiyohi  oo.,  Hinn.     Pop.  361. 

Geno'a«  prorinee  of  the  kingdom  of  Italy,  extending 
along  the  Qulf  of  Genoa.  Area,  12i0  square  miles.  Pop, 
;i6,75». 

Ceaaa»  a  larga  maritime  and  oonmvroial  town  of  Italy, 
on  the  golf  of  the  same  name,  in  lat.  44°  21'  18"  M.,  Ion.  8° 
M'  34"  B.  The  whole  Oulf  of  Gknoa  is  more  or  leas  sheltered 
on  the  N.  by  the  Apennines — whioh  here  approach  the  sea 
so  boldly  aa  to  leare  room  for  towns  only  at  the  openinga 
of  the  mountain-Talieys — and  the  port  of  the  city  is  formed 
by  a  small  bay,  reeeding  inland,  between  the  torrenta  of 
fytberera  and  Bisagno.  Tlie  harbor,  further  sheltered  by 
two  piers — the  Molo  Veoohio,  running  from  the  E.  side  in 
a  westerly  direotion,  and  the  Molo  Nuoro,  from  tho  W., 
sonth-eaaterly — is  in  no  danger  of  being  shoaled  np,  aa  are 
so  many  Italian  aeaports,  for  the  shore-enrrent  is  direrted 
bom  it  by  the  headland  of  Portofino,  and  the  little  prom- 
ontories of  the  Lantema  snd  the  Carignano  protect  it  from 
the  torrent-wash.  Still,  thia  harbor,  though  safe  and  oom- 
raodions  for  its  sise,  is  too  small  for  the  growing  oommeree 
of  the  town,  and  tlie  great  depth  of  the  water  makes  its  ar- 
tiileial  enlargement,  now  a  subjeot  of  discussion,  very  difiS- 
cnlL  A  railway  oonneota  Qenoa  with  Turin  (four  hours 
distant),  and  a  littoral  line — opened  in  1872-74,  and  run- 
ning nearly  parallel  with  the  Comiohe— affords  easy  com- 
monioation  with  Nice  and  Marseilles  on  the  W.,  and  with 
Spesia,  Florence,  Rome,  etc.  on  the  B.  Steamers  run  reg- 
tturly  to  different  Italian  porta  and  to  Maraeillea  and  Tn- 
nis.  The  eity  presents  an  enchanting  view  from  the  water 
aa  it  rises,  amphitheatre-like,  towards  the  summit  of  ver- 
dant and  richly  eultirated  hills,  orertopped  by  a  strong 
eity  wall ;  while  the  tnrreted  forts  of  a  second  line  of  de- 
fence crowning  the  barren  heights  beyond  add  greatly  to  the 
picturesque  effeoL  Oenoa  contains  many  grand  ehnrohes 
and  palaces,  with  some  fine  streets,  though,  from  the  un- 
favorable form  of  the  hills  upon  which  it  is  boilt,  the  city 
eommnnioation  is  ehiefly  carried  on  by  means  of  narrow, 
ill -lighted,  sometimes  stair -like  thoroughfares,  scarcely 
passable  for  mules.  Many  of  the  proud  stmctures  whioh 
once  jnsttSed  the  haughty  title  of  "  La  Superba,"  hare  fall- 
en more  or  less  into  decay,  and  are  now  used  as  hotels  or 
for  other  public  purposes;  but  some  of  the  old  palaces  are 
still  occupied  by  descendants  of  the  "merchant  princea" 
I  who  boilt  them,  and  possess  choice  treasures  of  Italian  art. 
The  most  noteworthy  churches  are :  8.  Maria  di  Carignano, 
of  remarkable  architecture;  SS.  Andrea  and  Ambrogio, 
begun  in  the  sixth  century;  88.  Annnnsiata,  very  gor- 
geous; 8.  Lorenzo,  the  cathedral,  built  in  1100,  and  con- 
taining, among  other  curious  relics,  the  glaaa  cup,  with  its 
I  improbable  traditions,  bronght  from  Cwsarea  by  the  cru- 
'  sadevs,  and  long  believed  to  be  an  emerald.  Tho  Carlo 
I  Ifdiee  ia  the  finest  and  moat  apacious  of  the  several  the- 
atres. In  the  Piaiia  d'Acqua  a  monument  has  been  erected 
within  a  fe#  years  to  Christopher  Columbus,  who  waa  bom 
at  Cogoleto,  near  Genoa.  The  favorite  promenade  is  the 
elevated  park  called  Aoqua  Sola,  at  the  X.  B.  end  of  the 
city,  behind  whioh,  through  the  Villa  Negro,  a  winding  as- 
cent leads  to  a  bastion  ISO  feet  above  the  park  itself,  and 
commanding  a  noble  view. 

The  traditional  history  of  Senoa  is  very  obscure,  but 
Livy  mentions  it  as  adhering  to  Rome  against  Carthage, 
by  whioh  it  wai  destroyed  204  B.  c,  and  soon  after  rebuilt 
by  its  allies.  An  ancient  bronse  tablet,  found  in  the  Pol- 
cevera  in  1506,  commemoratea  the  settlement,  by  Rome,  of 
adiapntelmtween  Oenoa  and  a  neighboring  town  (187  B.  c). 
In  the  sixth  century  it  fell  into  the  hands  of  the  Lombards, 
wIm  in  turn  were  dispossessed  by  Charlemagne.  After  the 
dissolution  of  the  empire  of  tho  Franks  it  passed  through 
much  the  same  vicissitudes  aa  other  large  Italian  towns, 
suffering  more,  however,  from  the  Saracens,  whose  depre- 
dations forced  Oenoa  to  strengthen  her  nary,  thus  laying 
the  foundation  of  her  great  maritime  power.  For  farther 
security  against  the  Mohammedans  she  formed  an  alliance 
with  Pisa,  but  conflicts  were  afterwards  frequent  between 
the  two  commonwealths.  With  Venice  also  Genoa  carried 
on  wars  disastrous  to  both,  the  Levant  trade  being  the  sub- 
ject of  their  mntnal  jealonaies,  and  the  hostile  galleys  of 
the  two  repabltos  eneonntered  each  other,  with  changing 
fortane,  in  all  the  waters  of  the  Mediterranean.  In  1240 
Oenoa  was  able  to  plaoe  the  einperor  of  her  choice,  Michael 
Palaeologns,  on  the  throne  of  Constantinople,  and  received 
ftma  him,  in  addition  to  her  already  extensive  Eastern 
potseanieni,  the  cession  of  Oalata  and  Para,  suburbs  of 


Constantinople,  which  she  retained  till  14S3,  and  of  the 
port  of  Smyrna,  so  that  for  a  time  she  controlled  the  com- 
merce of  India  through  the  Black  and  Caspian  seas.  Cor- 
sica, Minorca,  Almcria,  Tortoso,  Marseilles,  Nice,  etc.  suc- 
cessively fell  into  the  hands  of  the  Genoese,  and  thmr 
dominion  might  have  extended  still  wider  but  for  their  in- 
ternal disaenaions.  The  early  government  of  Genoa,  demo- 
eratio  in  form,  was  very  turbulent  until  1270,  when  the 
famous  Ouelph  "  captains  of  liberty  "  assumed  the  control 
of  the  commonwealth  under  pretext  of  restoring  order; 
and  they  retained  their  power  about  twenty  years.  The 
first  doge  was  elected  in  1339.  In  1499,  France  obtained 
possession  of  Genoa,  and  the  adventurous  Marshal  Bonei- 
cault  was  made  governor  of  the  city ;  but  in  1528  the  re- 
nowned Andrea  Doria  restored  his  country  to  independ- 
enoe.  The  eonspiracy  of  Giovanni  Fiesco,  which  has  fur- 
nished the  theme  of  so  many  dramas,  occurred  in  1647. 
In  1659  Oenoa  lost  70,000  of  her  eitiiens  by  the  plague.  In 
1746  tho  Auatrions  mode  themselves  masters  of  the  city, 
but  were  driven  out  after  holding  it  three  months.  The 
victorious  Bonaparte  in  1796  gave  Oenoa  the  title  of  the 
Lignrian  Republic,  but  in  1802  ha  annexed  both  town  and 
proTinee  to  France.  .By  the  poaee  of  1815  tho  Genoese 
territory  became  a  part  of  the  kingdom  of  Sardinia,  and  is 
now  a  most  important  province  of  united  Italy. 

The  Genoese  are  now,  as  they  have  always  been,  a  bold, 
independent,  energetic,  and  faidnstriotu  people.  Their 
commerce  ia  wido  and  important ;  their  manufaotures  are 
very  considerable.  Shipbuilding  is  carried  on  extensively, 
and  this  business  has  greatly  Increased  during  1S73  and 
1874,  many  ships  I>eing  built  on  eommiaaion  for  foreign 
countries,  Elegant  objects  of  household  fnmitnio  in  wood, 
such  as  chairs,  tables,  cabinets,  etc,,  are  manufactured  on 
a  large  scale,  and  the  silks,  velvets,  and  laces,  as  well  as 
the  coral  and  silver  filigree-work  of  Genoa,  have  a  wide 
reputation.  Among  the  coarser  manufactures  should  be 
mentioned  eotton  goods,  soap,  eandlesi  etc.  j  the  extraction 
of  oil  is  also  an  important  industry.  Recent  changes  in 
the  methods  of  keeping  the  custom-house  accounts  lead  to 
some  confnaion  when  corapariaona  are  made  with  previoue 
years,  but  tho  sums-total  in  1873,  as  appear  uom  the 
records  of  that  year,  are — exports  (velvets,  silki,  laces, 
jewelry,  glovea,  etc.),  $15,590,000;  fanporta  (raw  eotton, 
eotton  and  woollen  cloths,  hides,  dyestnfls,  etc),  $63,930,000, 
The  eonstmotion  of  the  St  Gothard  Railway,  with  the 
intended  improvementa  in  the  railway  connection  with 
Genoa,  will  make  this  eity  the  nearest  Mediterranean  port 
for  Western  and  Central  Germany,  and  oonsoqnently  tend 
greatly  to  increase  its  commercial  prosperity.  The  achoola 
and  charitable  institutions  of  Genoa  are  nnmerons  and 
well  sustained.  The  municipality  proposes  to  form  a 
musenm  in  the  Tilla  Negro,  now  town  property,  by  pla- 
cing there  the  rich  eoUeotions  of  the  late  pnnce  Otho,  of 
the  marebcao  Lorenso  Pareto,  and  of  the  marcheso  Giacomo 
Doria,  and  to  invite  the  laat-namcd  distinguished  oitiien  to 
assume  its  direction,  A  princely  gift  has  l>een  recently 
made  to  the  municipality  of  Qenoa  by  the  duke  and  duchess 
di  Galliera,  The  duchess,  being  the  only  child  of  the 
Brignole-Bale  house,  has,  with  the  consent  of  her  husband 
and  their  son,  beatowed  the  magnificent  Brignolc-Bale 
palace,  with  ita  superb  collection  of  pictures  and  its  rich 
and  rare  library,  upon  the  eity  of  Genoa,  "  for  the  promo- 
tion of  the  study  of  the  fine  arts  and  of  olassicol  litera- 
ture," Alarg*  sum  of  money  accompanied  this  munificent 
donation.    Pop,  in  1873,  161,669,  Geo,  P,  Marsb, 

Genoa,  post-tp.  of  De  Kalb  oo,.  III,    Pop.  003. 

Genoa,  post-v.  of  Monroe  tp.,  Wayne  eo., Ja,   Pop,  87, 

Genoa,  post-tp.  of  Livingston  co.,  Mich.,  on  the  De- 
troit Lansing  and  Lake  Michigan  R.R,,  46  miles  W,  N,  W, 
of  Detroit,     Pop.  992, 

Genoa,  post-v.,  can.  of  Douglas  eo,,  Nov,,  on  Carson 
River,  14  miles  8.  by  W,  of  Carson  City,  It  is  pleasantly 
situated  in  a  pine-region.     Pop,  of  tp.  482, 

Genoa,  flourishing  post-v,  and  tp,  of  Cayuga  eo,,  N,  Y, 
It  has  several  manufactories.     Pop.  of  tp.  2296. 

Genoa,  tp.  of  Delaware  oo,,  0,    Pop.  1050. 

Genoa,  post-v,  of  Ottawa  oo.,  0.,  no  the  Lake  Shore 
R.  R.,  13  miles  8.  E.  of  Toledo.  It  is  noted  aa  a  great  limc- 
manufoctnring  town,  and  has  lumber,  washboard,  wooden 
bowl,  wagon,  barrel,  stove,  hoop,  and  other  manufactures. 
It  has  5  churches,  a  superior  graded  school,  and  a  German 
school.  It  is  located  in  a  good  agricultural  district.  Pop, 
558,  Wm,  Homloko,  ex-Ed.  "  Entebprisk," 

Genoa,  post-v.  of  Scioto  tp.,  Pickaway  cc,  0,    P.  154. 

Genoa,  post-tp,  of  Vernon  oo.,  Wis.     Pop.  685. 

Genoa,  a  v,  of  Walworth  co.,  Wis.,  on  the  Illinois 
State  line,  at  the  crossing  of  the  Kenosha  and  the  Fo.x 
River  branches  of  the  Chicago  and  Korth-western  R.  R., 
27  miles  W.  by  S.  of  Kenosha. 
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CSemoa*  Golf  of,  U  the  D»m»  gcnermlly  giraa  to  the 
Mediterranean  N.  of  Coraioa,  where  between  Speiia  and 
Oneglia  the  coaat  of  Italy  retreats  with  a  large  curre.  It 
is  a  bay,  bowerer,  rather  than  a  gnlf. 

Gemre  Paint'iBg  [Fr.  genn,  a  "  kind  "  or  "  sort ;"  that 
is,  painting  of  a  speoial  liind]  oooupies  an  intermediate  po- 
sition between  the  bistorioal  pietare  and  the  laodicape,  and 
is  oomposed  of  elements  borrowed  from  those  two  fields. 
It  may  aoeentuate  these  elements  differently,  and  thas  be- 
come subdivided  itself  into  several  branches.  The  his- 
torical character  may  predominate,  and  produce  what  is 
generally  called  the  historical  genre  picture.  The  Berlin 
painter  Adolph  HI entsel's  representations  of  the  life  and 
time  of  Frederick  the  Oreat,  the  Belgian  painter  Wapper's 
representation  of  Charles  I.  taking  leave  of  his  ohilaren, 
or  Nicaise  de  Keyser'a  of  the  emperor  Max  visiting  Mem- 
ling,  the  nnmerous  pictures  in  which  the  topics  are  taken 
from  works  of  poetry,  sneh  as  Ary  Schefier's  Favtt  <md 
Marifaerite,  from  Gioothe's  Fatut;  Eugtoe  Delacroix's 
The  Murder  of  the  Blihop  of  Liig»,  from  Walter  Scotf s 
Qnentin  Dwioard^  or  his  SkipKreck,  from  Byron's  Don 
Juanf  Gnstave  Dora's  illustrations  to  Dante  and  Cer- 
rantos ;  W.  Mulready's  representation  of  scenes  in  Bhsks- 
pearo  and  MoliSre ; — all  such  pictures  are  not  exactly  his- 
torical painting,  and  yet  they  are  so  near  to  it  that  they 
cannot  wall  be  called  simply  genre  painting.  Or,  on  the 
other  hand,  the  landscape  character  may  be  the  predomi- 
nant element,  and  produce  what  is  generally  called  still-life 
painting.  A  great  number  of  pictures  by  masters  of  the  elder 
Dntoh  school,  representing  perhaps  a  decayed  doorsill,  on 
which  a  oat  basks  in  the  sunlight,  or  the  intorior  of  a  poor 
room,  where  one  single  sunbeam  steals  in  and  reTeals  all 
the  charms  of  cleanliness  and  neatness,  are  not  exactly 
landscape  pietines,  bat  they  approach  so  near  to  that 
braneh  of  painting  as  to  form  a  sort  of  transition  to  it. 
Bat  as  soon  as  one  of  these  elements  is  entirely  lost  sight 
of,  either  that  of  history  or  that  of  the  landsoi^e,  genre 
painting  becomes  flat  or  it  approaches  caricature. 

The  relation  between  genre  painting  and  historical  paint- 
ing is  clear,  though  the  dividing  line  between  them  may 
sometimes  be  difficult  to  draw  oorreetly.  Historical  paint- 
ing represents  historical  reality;  genre  painting  repre- 
sents only  the  spirit  of  history.  In  an  historical  pietaro 
either  the  character  or  the  situation  mast  be  real.  One  of 
them  only  can  be  Action.  In  biblical  representations  the 
characters  are  invented,  the  events  are  real.  In  Paul  De- 
laroche's  Gromtoell  at  the  Ooffin  of  Chariat  /.  the  situation  is 
invented,  the  character  is  real ;  it  is  Cromwell's  portrait. 
If  both  character  and  event  ara  fiction,  the  picture  may 
belong  to  what  is  called  historical  genre  painting,  but  it  is 
not  an  historical  picture.  In  genre  painting  both  charac- 
ter and  Bitnation  may  be  invented,  out,  although  without 
historieal  reality,  they  must  have  historieal  signiflcanoe. 
Whether  the  subject  be  a  popular  custom,  a  procession,  a 
oeramony,  a  festival,  or  a  men  individual  habit ;  whether 
it  represent  a  business,  sailors,  soldiers,  quack  doctors,  or 
moraiy  an  incident ;  whether  it  express  passion,  gambling, 
fighting,  flirtation,  or  merely  play, — whatever  it  may  bo, 
it  must  tell  something  about  life  in  general,  suoh  as  it  is 
led  in  this  country,  by  this  class,  in  this  age.  The  oharm 
of  the  Duteh  genre  painting  of  the  sixteenth  and  seven- 
teenth centuries  does  not  consist  only  in  the  marvellous  ac- 
curacy and  minuteness  with  which  nature  is  observed  and 
imitated,  but  one  can  see  that  these  clumsy  peasants  become 
heroes  on  the  dyke  when  the  wall  is  broken  and  the  waters 
come — that  these  tipsy  soldiers  are  unooaquerable  when 
they  fight  for  their  freedom  and  their  religion.  One  can 
study  the  climate  and  soil  of  the  country,  the  character 
and  history  of  the  people,  in  these  pictures ;  and  were  they 
all  gathered  together  in  one  gallery.  Homer  would  not  be 
more  eloquent  or  more  complete  than  they  are.  But  with- 
out any  historical  signification  genre  painting  liocomes 
utterly  flat.  It  may  still  be  interesting  as  imitation  of 
nature,  as  a  study,  bat  it  is  not  art.  A  smoked  herring 
suspended  on  a  wooden  peg  and  dangling  in  the  air,  with  a 
piece  of  board  for  its  background,  is  not  a  gcnra  picture. 

Less  clear  but  no  less  important  is  the  relation  between 
genre  painting  and  laudscape  painting.  Critics  often  over- 
look this  relation  entirely,  in  spite  of  the  fact  that  genra 
painting  originated  from  the  introduction  of  the  landscape 
into  the  historical  picture.  In  the  Netherlands,  Joachim 
Patenicr  (1490-1550)  first  began  to  work  out  the  back- 
ground on  which  the  Holy  Family  was  placed,  into  an 
elaborate  landscape;  and  this  novelty  found  so  much  favor 
that  in  the  next  generation  Henri  de  Bles  could  place  an 
unbiblical  event  in  the  middle  of  the  landscape  and  yet 
sell  the  picture.  In  Italy  a  similar  tranaition  took  place 
at  about  the  same  time.  In  the  pictures  of  Paul  Veronese 
n32S-88),  espeoially  in  the  Marriage  at  Cawa  and  the 
Finding  of  Mom,  the  acoessories,  the  locality,  the  land- 
scape aro  developed  to  an  extent  and  with  an  independence 


hitherto  unknown ;  and  with  Jaeopo  da  Ponto  (1510-02), 
like  Veronese  a  disciple  of  Titian,  genre  painting  was  b*ro 
with  all  its  principal  characteristics.  Among  these,  ecitira 
often  mention  Tepre«entation  of  low  life,  or,  better,  of  the 
life  of  the  lower  classes.  But  this  is  as  erroneous  aa  if  one 
should  say  that  it  is  a  characteristic  of  bistorioal  painting 
to  r^reaent  kings.  Historical  painting  describes  the  ro- 
lations  of  man  to  his  fellow-man,  and  in  order  to  be  in- 
teresting it  must  consequently  paint  powerful  men.  Genre 
painting  describes  the  relations  of  man  to  nature,  and  in 
order  to  be  tnie  it  must  consequently  paint  men  who  eon- 
verse  intimately  with  nature.  It  is  not  low  life,  bat  life  ia 
nature,  which  ia  oharaoteristie  of  genre  painting.  The 
intermixture  of  nature  is  as  necessary  as  historieal  sig- 
nificance. If  natnra  is  too  harshly  shut  out,  genre  paint- 
ing approaches  to  carieature.  It  is  well  known  that  Hogarth 
did  not  exaggerate.  On  the  contrary,  he  delineated  the 
vices  of  his  time  with  tlie  aeeuraoy  of  a  sober  realist.  And 
yet  he  impressed  most  people  as  a  caricaturist.  The  rea- 
son is,  that  in  his  anxiety  for  psychological  precision  and 
completeness  he  forgets  that  with  the  medium  which  ha 
uses  psychological  precision  and  eompleteneti  are  not 
enougo  to  express  psychological  truths.  Aeoording  to  ita 
own  nature,  the  medium  asks  for  something  whioh  only  the 
admission  of  natnro  into  the  composition  can  give — the 
picturesque.  Without  this  element  the  medium  is  ss  sure 
to  earieatuie  any  idea  whioh  is  seen  through  it  as  a  glob- 
nlar  mirror  is  sure  to  distort  any  face  which  looks  into  it. 

The  origin  of  genn  painting  has  been  mentioned.  In- 
formation concerning  ite  development  and  brilliant  culmi- 
nation in  the  sixteenth  and  seventeenth  centuries  can  be 
found  in  the  biographies  of  the  individual  artists.  After 
a  somewhat  irregular  course  through  the  last  century,  it 
has  made  a  new  departure  in  this,  and  seems  destined  to 
become  once  more  a  grand  art.  Almost  every  country  has 
one  or  more  -exoellent,  and  quite  a  number  of  able,  genre 
painlAra.  The  most  celebrated  names  in  France  are  G(- 
rtme,  Hebert,  and  Jules  Breton ;  in  Germany,  Adolph 
SchrSdter,  Jacob  Becker,  Karl  Uilbaer,  Rudolph  Jordan, 
and  Henry  Hitter,  all  belonging  to  the  school  of  DUssel- 
dorf,  and  evincing  its  faults  in  their  art  of  coloring ;  in 
Spain,  Escosura  and  Luis  Ruiperas ;  in  America,  Winslow 
Homer;  in  Belgium,  Alfred  etevens;  in  Denmark,  Carl 
Block ;  in  the  Netherlands,  Israels ;  in  England,  Thomas 
Faed ;  in  Rnssia,  Peroff.  Clbh err  Petbrskh. 

Gens.    See  Tribe,  by  Hos.  L.  H.  Moroait,  LL.D. 

Gens  d'Armes,  a  title  in  France  anciently  applied  to 
the  whole  body  of  men  liable  to  militery  service.  From 
the  twelfth  to  the  sixteenth  century  it  designated  the  body 
of  nobles  and  gentry  serving  under  the  kings  of  France. 
In  the  present  century  it  denotes  the  armed  and  mounted 
rural  police,  generally  soldiers  detailed  from  the  army. 

Gen'seriCj  king  of  the  Vandals,  was  the  natural  son 
of  a  Vandal  king  in  Spain,  and  joint  heir  of  the  kingdom 
with  Gonderic,  his  brother,  whom  he  succeeded  in  428  a.  D. ; 
crossed  to  Africa  in  429  with  50,000  men,  who  were  joined 
by  the  savage  native  tribes  and  the  Donatists;  socked  and 
burned  Hippo  in  431 ;  banished  the  Catholic  bishops  437; 
captured  Carthago  in  439,  and  dismantled  all  the  African 
towns  except  Carthage ;  terrified  the  Mediterranean  coasts; 
overran  Sicily  440;  took  and  sacked  Rome  for  fourteen 
days  and  nights  455,  carrying  off  the  empress  and  her 
daughters,  and  robbing  the  eity  of  its  most  valued  trea- 
sures of  art ;  remained  master  of  Carthage  and  the  terror 
of  both  the  Eastern  and  the  Western  empire,  successfully 
repelling  all  attacks,  D.  in  477.  He  Kas  the  most  terrible 
of  the  barbarian  invaders  of  Rome,  an  Arjan,  and  a  fierce 
persecutor  of  orthodoxy,  on  able  general,  and  a  oruel  and 
rapacious  man. 

Gen'tian,  a  genus  of  plants  of  the  natural  order  Gen- 
tianacen,  of  which  the  most  important  species  is  the  yel- 
low gentian  (Qentiana  lutea),  growing  on  the  mountainous 
meadows  of  Central  and  Southern  Europe.  This  is  a  pe- 
rennial plant,  with  a  thick,  long,  branching  root,  erect  stem 
three  or  four  feet  high,  broad,  ovate,  bright-green  leaves, 
and  rather  large,  bright-yellow  flowers.  The  name  is 
said  to  be  derived  from  Gentius,  an  ancient  king  of  Illyria, 
who  introduced  yellow  gentian  into  medicine.  The  dried 
root  is  an  important  drng.  It  is  of  spongy  texture,  faint 
odor,  but  intensely  bitter  taste.  Its  active  principle  is 
prolmbly  a  bitter  crystellisable  neutral  substance,  the  gen- 
tiopiorin  of  Ludwig  and  Kromayer,  a  body  belonging  ehem- 
ically  to  the  glucosides.  This,  like  other  simple  vegetable 
bittefs,  when  taken  internally  tends  to  increase  the  appe- 
tite and  promote  digestion  by  gentle  irritation  of  the  mu- 
cous membrane  of  the  stomach.  The  root  is  accordingly 
used  medicinally  as  a  stomachic  tonic  in  simple  digestive 
debility,  being  given  in  the  form  of  solid  and  fluid  extract, 
compound  infusion,  or  tincture.  The  roote  of  the  several 
perennial  species  of  the  U.  S.  have  similar  medical  prop- 
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•rliM.  Ifaay  spaalw  bftre  my  b««utiftil  flowen,  u,  for 
inttemM^  owr  fhngcd  gentiMi  {O.  crinita),  kn  aatamnal  bi- 
«B>UI.  Bdwako  CcRTn. 

Geatiua'eeK  [from  Saoimta,  one  of  th«  genen],  a 
■atnral  order  of  sxogenoiu  horbs,  mrely  shrubt,  with  a 
watny,  bittar  JbIoo,  and  mainly  opposite  and  entire  learee, 
without  (tipalea.  Thej  are  fonnd  in  nearly  every  part  of 
Ike  world,  mainly,  howerer,  in  the  temperate  and  frigid 
lonei.  A  few  are  oUrabing.  They  hare,  aa  a  mle,  the  tonio 
properties  alluded  to  in  the  article  Gextiaic.  Many  hare 
oeantifnl  flowers.     There  are  SO  genera  and  450  species. 

Ci«*'tila  [from  the  Lat.  ««•«,  i/tnti;  a  "  people ;"  Hob. 
^eyiM  ;  Gr.  Mini,  "  nations"],  one  not  a  Jew  ;  a  name  ap- 
plied by  the  Jews  to  all  who  were  not  of  their  own  nation- 
ality. Between  Jews  and  Gentiles  there  was  a  profound 
Botual  aversion,  the  intensity  of  which  it  is  hard  for  us  to 
eoneeire,  although  the  feeling  itself  is  nut  yet  quite  obsolete. 
The  Mormons  in  recent  times  apply  the  term  Gentile  te 
thoM  who  are  neither  Mormons,  Jews,  nor  aboriginal  In- 
dians, for  they  regard  the  latter  aa  a  remnant  of  the  ten 
lost  tribes  of  Israel. 

GCHtillTt  a  T.  of  France,  in  the  department  of  Seine, 
is  by  the  walls  of  Paris,  divided  into  two  parts.  Great  and 
LitUe  Gentilly,  and  contains  the  famous  hospital  of  Bicitro 
and  numerous  manufactories,  of  which  those  of  chemicals 
are  quite  eztensire.     Pop.  about  15,000. 

GeM'tlenaB  [Lat  eiV  gtHtiU;  or  generntia;  that  is,  • 
"man  of  family,"  a  "man  of  good  birth  "],  in  Great  Brit- 
ain, a  man  of  a  ranit  above  that  of  yeoman.  The  term 
getitry  in  a  large  sense  includes  the  nobility,  but  in  pop- 
ular nae  often  excludes  them.  Thus,  British  society  is 
divided  into  nobility,  gentry,  and  yeomanry,  and  familiei 
are  either  HobU,  gentlt,  or  timpU,  Some  of  the  Plantagenct 
kings  gave  patents  of  gentility.  Sir  Thomas  Smith  (1511- 
77)  says,  "...  Whosoever  studieth  the  laws  of  the  realm, 
who  studieth  in  the  universities,  who  professeth  tho  liberal 
sciences,  and  (to  be  short)  who  ean  live  idly  and  without 
manual  labor,  and  will  bear  the  port,  charge,  and  eouote- 
nancp  of  a  gentleman,  he  .  .  .  shall  be  taken  for  a  gentle- 
man." Later  authorities  make  the  bearing  of  coat-armor 
the  teat  of  gentility,  but  Chaucer,  an  older  authority  than 
any  we  b&ve  cited,  puts  it  on  a  better  ground :  "  He  is 
gentil  that  doeth  gentil  dedea."  Tho  French  gtHtilhommt 
was  properly  a  title  belonging  to  those  of  noble  birth. 

Gen'tlemen-at- Arms  (or,  more  fully, "  Her  Majesty's 
Bodr-Guard  of  the  Hon.  Corps  of  Qentlemen-at-Arms," 
fonnerly  sailed  "  Gentlemen  Pensioners  "),  in  the  court  of 
Great  Britain,  one  of  the  divisions  of  the  royal  body-guard, 
the  others  being  the  "  Yeomen  of  the  Guard  "  ( Beef-eaters) 
and  the  Royal  Archers  (for  Scotland).  The  Qentlemen-at- 
Arma  consist  of  one  captain  (Gold  Stick),  one  lieutenant 
(Silver  Stick),  one  standard-bearer  (Silver  Stiek),  one  derk 
of  the  oheque,  a4jutaDt  and  harbinger,  one  snb-ofllcer,  and 
forty  gentlemen,  for  the  most  part  retired  officers  of  the 
army.  They  are  present  only  on  occasions  of  state  cere- 
mony. Instituted  1509  by  Henry  VIII. ;  received  the  pres- 
ent name  in  1834. 

GOK'tlTt  county  of  Mitsonri,  in  the  N.  W.  part  of  the 
Stale.  Area,  504  square  miles.  It  is  watered  by  Grand 
River  and  its  numerous  branches.  Cattle,  grain,  wool,  to- 
bacco, and  sawed  lumber  are  the  principal  products.  Cap. 
Albany.     Pop.  11,007. 

een'tryrille,  post-tp.  of  Gentry  oo.,  Mo.    Pop.  255. 

Gennflec'tioB  [Lat.  genH,  "knee,"  and  Jlecto,  to 
"bend"],  the  aet  of  kneeling  in  prayer  and  worship. 
Kneeling  has  been  the  general  attitude  of  supplication  in 
all  times  and  regions.  Christ  himself  knelt  in  prayer.  In 
the  liturgiea  and  rubrics  of  nearly  every  ritual  there  are  di- 
reetions  given  indioating  the  proper  times  for  geouflectioo. 

Ge'noa  [Lat.  gmiu,  generi;  a  "  kind  "],  plu.  Gen'enkt 
In  soology  and  boUoy,  a  group  of  cloaely-allied  animals 
or  plants,  distinguished  from  others  by  the  possession  of 
numerous  characters  in  common  with  each  other,  indica- 
ting a  closer  relationship  than  that  of  families,  and  yet  not 
indicating  identity  of  species.  Some  genera,  such  as  FelU 
(the  cats).  Querent  (the  oaks),  etc.,  are  so  plainly  marked 
as  to  be  recognised  in  popular  language  by  a  common 
name :  and  yet  in  many  instances  generic  distinctions  are 
and  must  be  partly  arbitrary  and  artificial,  because  the 
genera  oflten  overlap  and  run  into  each  other.  The  mle 
or  statement  laid  down  by  high  authoritiea,  that  the  genus 
indicates  ultimate  structural  identity,  the  various  species 
being  marked  off  by  variations  in  the  proportion  of  parts, 
is  a  very  useful  one,  as  affording  a  standard  or  ideal  accord- 
ing to  which  to  construct  genera;  but  practically  it  is  al- 
most nowhere  possible  to  apply  this  or  any  other  absolute 
rule  for  the  construction  of  the  genus. 

GeHza'no,  town  of  Italy,  about  It  miles  S.  E.  from 
Borne.    Little  is  known  of  its  history  before  the  thirteenth 


oantnry,  after  whieh  it  passed  sneoessively  firom  the  domin- 
ion of  one  great  medlmval  family  to  that  of  another.  It 
oontaina  some  fine  buildings,  but  it  is  chiefly  known  by  its 
yearly  festival  of  the  Inflorata,  on  whloh  oooasiOD  (the  Sun- 
day of  the  Corpus  Domini)  the  streets  are  ooveted  with 
flowers,  s*  arranged  as  to  produce  a  kind  of  floral  mosaic — 
a  show  whieh  attracts  many  strangers.  Pop.  about  6000. 
— Also,  town  in  Southern  Italy,  In  the  provlnoe  of  Potensa. 

Ge'ode^  a  roundish  hollow  concretion,  sometimes  hav- 
ing tho  cavity  lined  with  crystals,  sometimes  filled  with 
ochre,  and  sometimes  quite  empty. 

Geod'esr  [Gr.  ymiuLria,  from  yii,  "  earth,"  and  taim, 
"  I  divide  "].  Geodesy  is  the  higher  science  of  surveying, 
in  wbioh  the  magnitude  and  figure  of  the  earth  are  taken 
into  aooount.  The  sise  and  form  of  the  earth  are  sueh 
that  no  aieaa  of  any  considerable  extent  can  be  correctly 
admeasured  and  mapped  without  due  regard  to  its  cur- 
vature. Due  N.  lines,  ten  miles  apart,  deemed  parallel  in 
plane  surveying,  have,  in  fact,  such  a  oonvergence  in 
middle  latitudes  as  to  approach  each  other  150  feet  in  teto 
miles.  The  operations  of  a  geodetical  surrey  divide, 
therefore,  into  two  principal  parts:  First,  the  measurement 
of  the  distanees  and  angles  on  the  sarfaoe  of  the  earth,  to 
determine  the  geometrical  figure  of  the  area  anrveyed;  aee- 
ondly,  the  dotarmination  of  the  positioo  of  this  figure  with 
regard  to  the  astronomioal  meridian,  latitude,  and  longitude, 
or,  in  other  words,  its  situation  on  the  surface  of  the  globe. 

The  first  operation,  whieh  is  that  of  trigonometrical  sur- 
veying, requires  the  lineal  measurement  of  base-lines  and 
the  observation  of  horizontal  angles  in  the  triangulation. 
The  lineal  measurement  of  a  line  eonsiats  in  the  continued 
repetition  of  some  unit  of  length,  whieh  operation  may  be 
performed  either  by  optiaal  means  or  by  aotual  oontesL 
The  optioal  mode  of  measurement  consists  in  bringing  into 
eoineidenoe,  aide  by  side,  lines  drawn  on  two  measuring- 
bars  ;  or,  where  a  greater  degree  of  preeision  is  desired,  in 
the  employment  of  a  miorometrio  microseope,  mounted  oa 
a  very  solid  support,  which  ia  pointed  on  the  forward  end 
of  one  bar,  ana  with  which  the  rear  end  of  the  aezt  bar 
ts  brought  into  eoineidmiee ;  the  ends  being  deflned  either 
by  a  ime  line  or  other  suitable  optical  means.  In  the 
method  of  measuring  by  contact  care  must  be  hsd  not  to 
disturb  the  position  of  the  bar  which  remains  in  plaee, 
and  against  which  the  next  succeeding  one  is  made  to 
abut.  It  is  therefore  admissible  only  to  touch  it  with  a 
very  light  pressure.  To  this  end,  Beasel  nsed  a  slender 
glass  wedge  divided  along  its  parallel  sides,  which  was 
inserted  twtween  two  bars  purposely  left  a  short  distance 
apart,  the  width  of  the  wedge  at  the  points  of  contact 
beipg  added  each  time  to  the  length  of  the  bar.  Repaold's 
loTel  of  contact  was  first  employed  in  the  measurement  of 
base-lines  by  Struve  in  Russia,  and  was  subsequently 
adopted  by  Bache  in  the  U.  8.  in  a  measuring  apparatus 
which  may  be  eonsidered  as  the  most  perfect  hitherto  em- 
ployed, and  whieh  will  serve  here  to  illustrate  the  princi- 
ples involved  in  the  delicate  operation  of  the  precise 
meaaurement  of  a  distance  of  several  miles.  The  appa- 
ratus consists  of  two  measuring-bars,  eaoh  supported  on 
two  massive  tripod-stands,  placed  respectively  at  one 
quarter  from  each  end,  and  provided  with  mechanical 
means  for  adjusting  the  bars  sidewise,  lengthwise,  and  in 
height.  Kaoh  measuring-bar  is  a  compensating  combina- 
tion of  an  iron  and  a  brass  bar,  so  adjusted  as  not  only  to 
have  the  same  length  at  different  temperatures,  but  also 
to  preserve  an  invariable  length  through  changes  of  tem- 
perature, by  means  of  a  guitable  adaptation  of  the  cross- 
sections  of  the  bars  to  their  respective  specific  heat  and 
conductivity.  These  compound  bars  are  protected  from 
the  direct  influence  of  the  sun  by  double  tubes  of  tinned 
sheet  iron,  within  which  they  are  movable  on  rollera  by 
means  of  a  differential  screw,  admitting  of  the  conlacte 
being  made  within  xvhw  '*^  <">  '°<!'>-  ^°b  abutting-piece 
aete  upon  a  lever  of  coutaot  whioh  is  attached  to  the  fixed 
end  of  the  compound  bar,  and  carries  a  spirit-level  of 
great  sensibility,  the  horisontal  position  of  which  defines 
that  length  between  the  two  contaot-pieoes  of  the  measur- 
ing-bar, which  has  been  compared  with  a  standard  iron 
bar  of  six  mitres.  By  means  of  a  circular  abutting-picoe 
it  is  made  possible  to  use  the  apparatus  at  inclinations 
ranging  to  four  degrees  on  each  side  of  a  level.  (For  com- 
plete description  of  this  apparatus  see  the  report  of  the 
U.  B.  Coast  Survey  for  1854.) 

An  aoenraoy  within  ^  of  an  inch  in  ten  miles,  or  tho 
f^rJt^^  of  the  whole  length,  is  attainable  by  means  of  this 
apparatus.  The  length  of  each  bar  is  six  mitres,  or 
nearly  twenty  feet.  The  average  length  of  base-lines  to 
whieh  modem  practice  has  settled  is  about  10,000  mitres, 
or  six  miles.  The  necessity  for  extreme  accuracy  in  the 
measure  of  a  base-lino  becomes  apparent  when  we  refleot 
that  whatever  be  its  errors,  the  same  are  constantly  multi- 
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plied  u  the  triangalstion  advanoM,  and  an  error  of  a  foot 
in  tea  miles  would  produce  one  of  ten  feet  in  a  hundred 
miles. 

From  Buoh  a  base-line  the  triangnlation  prooeeda,  bj 
gradually-increasing  steps,  to  sides  of  as  great  length  as 
the  nature  of  the  oountry  will  admit  of.  The  preferred 
system  of  enlargement  from  the  base-line  la  that  of  form- 
ing equilateral  triangles  on  each  side  of  the  base,  which 
together  compose  a  losenge,  the  long  diagonal  of  which, 
duly  observed  from  both  ends,  forms  the  base  for  a  similar 
system  as  the  next  step.  In  a  country  of  moderate  eleva- 
tions, aides  from  25  to  40  miles  are  usually  attained.  In 
mountainous  regions,  sides  from  60  to  80  miles  are  com- 
mon, while  100  miles  is  very  rarely  attained.*  In  work 
of  the  first  order  it  is  always  desirable  to  obtain  quadrilat- 
erals, the  diagonals  of  which  are  intenrisible,  wkiah  attains 
the  object  that  each  snooessive  base  can  be  derived  from  a 
preceding  one  by  two  diSerent  triangles,  and  thus  affords 
a  continual  check  upon  the  precision  of  the  operations. 
The  intervisibility  of  stations  on  long  lines  is  effeoted  by 
means  of  small  mirrors  refieoting  the  solar  rays  towards 
the  observer,  directed  by  means  of  an  apparatus  called  a 
heliotrope,  of  whiob  there  are  several  forms,  all  effecting 
the  same  purpose  with  more  or  loss  simplicity.  Such  a 
signal  may  be  seen  in  the  telescope,  showing  like  a  star  of 
the  second  magnitude,  when  the  outline  of  the  mountain 
from  which  it  ia  seen  is  indistinguishable. 

The  horiiontal  angles  snbtended  from  the  different  points 
of  the  triangulation  are  measured  by  means  of  theoaolitea 
— instruments  for  angular  measurement — the  vertical  axis 
of  which  is  placed  in  the  vertical  of  the  station-point  occu- 
pied, and  by  means  of  which  are  consequently  measured 
the  angles  between  the  vertical  planes  passing  through  the 
station-points  observed  upon.  The  angles  thus  measured 
are,  therefore,  the  spherical — or,  more  precisely  speaking, 
the  spheroidal — angles  of  the  triangle ;  their  sum  should 
exceed  two  right  angles  by  an  amount  dependent  on  the 
ratio  of  the  area  of  the  triangle  to  that  of  the  whole  sphere ; 
and  known  as  the  spherical  excess.  In  an  equilateral  tri- 
angle of.  aides  of  40  miles  this  amounts  to  0".l,  or  1"  to 
every  7t  square  miles.    The  formula  for  spherical  excess 

...  m.        <»  *  »'■•  C        I  J.    . 

18  as  follows :  Er'  =  _  .    . — rn,  where  a  and  *  are  two 
2r«  sin  1" 

sides,  Ctbe  included  angle  of  the  triangle,  and  r  the  radius 

of  curvature  of  the  earth  at  the  triangle.    This  radius  of 

curvature  varies  somewhat  with  the  latitude,  and  if  we  call 

E~t  YJ"^ — 1"'  '°^  •»?«••  the  diitaooea  in  mAres,  the 
following  values  will  serve  for  accurate  computation : 

Lat.250 log  E  =  1.40«0 

80  1.4056  • 

ai  1.4051 

40 1.4046 

45 1.4041 

The  size  of  instmments  used  for  the  measurement  of 
angles  in  geodetic  work  ranges  from  circles  of  12  inches  to 
40  inobca  diameter,  with  telescopes  of  from  28  inches  to 
54  inches  focal  length,  and  corresponding  apertures,  the 
smaller  instruments  being  of  course  applicable  to  the 
lesser  length  of  sides.  The  accuracy  attained  in  the  mean 
result  of  the  measurement  of  an  angle  should  not  be  less 
than  the  nearest  half  second.  When  the  largest  class  of 
instruments  is  employed  the  uncertainty  of  the  result  may 
be  reduced  to  0".25.  Owing  to  the  variability  of  the  di- 
rections a*  seen  through  the  atmosphere,  it  is  accessary  to 
measure  each  angle  at  least  twenty-flve  times,  employing 
five  or  more  different  positions  of  the  circle  in  order  to 
eliminate  the  accidental  errors  of  graduation,  which  even  in 
the  best  instrumenta  frequently  reach  2".  The  readings 
are  naually  taken  with  three  micrometer  microscopes,  at- 
tached at  equal  intervals  to  the  movable  plate  which  carries 
the  telescope.  When  the  circle  has  been  firmly  mounted 
and  carefully  levelled,  the  telescope  is  pointed  successively 
at  each  station,  the  eorroaponding  readings  on  the  eirole 
being  taken  by  meana  of  the  micrometers ;  the  telescope  is 
then  reversed,  and  another  aeriea  of  obnorvations  ia  taken 
in  the  inverse  order.  The  mean  of  these  aeriea  forms  a 
complete  measure  of  the  relative  angles  between  the  sta- 
tions observed  upon.  From  twenty-flve  to  thirty  such 
measures  will  generally  yield  all  the  accuracy  attainable 
by  the  means  employed. 

When  we  have  thus  measured  all  the  angles  in  a  system 
of  triangulation  with  the  utmost  attainable  precisian,  and 
proceed  to  calculate  the  length  of  the  aides,  we  shall  be  met 
by  diacrepanoiea  in  such  lengtha  as  may  bo  independently 
derived  through  different  series  of  steps,  and  by  defects  or 

*  A  convenient  rule  for  the  distance  of  visibility  on  account 
of  the  earth'a  curvature  la  this:  The  distance  in  miles  is  \\ 
times  the  square  root  of  the  height  in  feet.  Thus,  an  elevation 
of  144  feet  affbrda  a  visibility  from  the  horlinn  16  miles  distant. 
This  Includes  an  average  amount  of  refraction. 


excesses  in  the  tbaoratieal  sam  of  the  angle*  about  a  given 

Soint,  or  in  the  several  triangles.  These  disorepaDcies, 
ue  to  the  residual  errors  in  the  angles,  require  a^ustmont 
in  order  to  arrive  at  some  definite  geometrical  figure.  Sneb 
adjustment  is  effected  by  the  application  of  the  method  of 
least  squares,  which  demands  that  the  geometrical  condi- 
tions ot  the  figure  shall  be  satisfied  with  the  least  possible 
change  of  the  observed  angles.  lUnstrationa  of  this  method 
of  aiQustment  will  be  found  under  the  head  of  Squares, 
LiAST,  Mbthou  op. 

Since  the  triangles  are  always  small  compared  with  the 
whole  sphere,  it  is  extremely  convenient  to  oomptttc  the 
length  of  the  sides  as  if  they  were  plane  triangles,  each 
angle  being  diminished  by  one-third  of  the  spherical  excess 
— a  method  based  upon  the  fact  that  small  arcs  are  to  each 
other  as  their  sinea.J  An  interesting  example  of  the  meth- 
ods of  eomputation  and  ai^ustment  will  be  found  in  the 
Coast  Survey  Report  for  1865,  giving  the  resulta  of  the 
primary  triangnlation  extending  irom  the  eaatem  boundary 
of  Maine  to  New  York,  and  involving  three  measured  base- 
lines. 

All  geodetic  operations  are  reduced  to  the  common  level 
of  the  ocean,  and  represent  the  surface  of  equilibrium  at 
that  level — a  surface  which  is  affected  by  the  varying  den- 
sities of  the  earth's  crust,  and  which  therefore  will  differ 
in  many  localities  from  the  closest  approximation  to  an 
average  geometrical  figure.  It  is  necessary,  therefore,  to 
reduce  the  length  of  each  base-line  to  what  it  would  be  at 
the  level  of  the  sea,  to  which  end  it  is  only  necessary  to 
know  its  elevation  above  that  level,  and  allow  for  the  di- 
vergence of  the  radii  passing  through  its  ends.  The  sngles 
of  the  triangulation,  being  measured  in  the  horixontal  plane 
of  each  station,  are  the  same  whatever  altitude  they  are 
measured  aL  The  elevation  of  each  station  above  the  level 
of  the  sea,  although  of  no  importance  in  the  general  plan 
of  a  geodetic  survey,  is  nevertheless  of  great  imporlauce 
in  topographical  aspects.  It  is  determined  by  the  ob- 
servation of  senith  distances  of  the  several  stations  as 
seen  from  each  other;  which  observations  should  be  recip- 
rocal and  simultaneous  in  order  to  avoid  the  great  varia- 
bility of  atmospheric  refraction.  Owing  to  the  uncertain- 
ties arising  from  the  latter  cause  during  these  measures, 
the  levelling  with  a  spirit-level  and  at  comparatively  short 
sights  yields  an  accuracy  far  auperior  to  that  attainable  by 
trigonometrical  levelling. 

The  computation  of  difference  of  height  from  reeiprocal 
zenith  distances  observed  at  two  atationa  is  made  as  follows: 
Let  s,  a'  be  the  observed  zenith  distances,  d  the  distance  be- 
tween the  two  stations,  R  the  radius  of  curvature  of  the 
arc  joining  them,  e  the  angle  subtended  by  that  arc,  ex- 
pressed in  seconds,  K  —  V  the  difference  of  height;  then 
d         ,      ,.       rfsinKs'  — «1       _.       _    .     •     , 

e «=  „  .    ....  A  —  *'  = rrr—-    ^'   The  effect  of  refrae- 

it  sin  1"  ooal(i'  — «  +  e) 

tion  is  indicated  by  the  fact  that  the  aum  of  the  two  xenith- 
diataaoes  exceeds  two  right  angles  by  an  angle  less  than  c, 
the  angle  at  the  centre  of  curvature.  Designating  the  ratio 
of  that  excess  to  c  as  the  coeficicnt  of  refraction,  m,  we  have 

c-(a'-|-«-180°) 

m— ^ '- 

2e 

found  to  vary  from  0.078  in  moist  localities  to  0.070,  and 
even  less,  in  dry  and  elevated  regions. 

When  the  value  of  m  may  bo  assumed  na  known,  the  dif- 
ference of  elevation  may  be  computed  from  the  zenith- 
diatance  measured  at  one  atation  only,  by  the  formula 
doo8(a-f  mc  — Jc) 
ain(a-|-mc  — c) 

The  geometrical  figure  and  dimenaions  of  a  system  of 
triangulation  having  been  determined  by  the  methods  here- 
tofore sketched,  the  next  step  is  to  determine  its  position 
in  azimuth  and  latitude.  The  azimuth  ia  determined  by 
observations  on  the  pole-star,  preferably  at  its  elongations, 
when  the  accurate  knowledge  of  time  does  not  affect  the 
result ;  by  which  means  the  meridian  plane  ia  referred  to 
some  point  included  in  the  system  of  horizontal  angles  of 
the  triangulation.  In  order  to  check  the  accumulation  of 
small  errors  in  the  measure  of  horizontal  tingles,  and  to 
take  into  account  the  local  variations  of  the  direction  of 
gravity,  it  is  now  customary  to  determine  the  astronomical 
meridian  with  reference  to  the  triangnlation  at  a  great 
number  of  stations,  and  to  take  an  average  of  the  whole 
for  the  orientation  of  the  scheme  of  triangles.  On  similar 
conaiderationa,  the  latitude  is  observed  at  a  great  number 
of  stations,  in  order  that  from  their  comparison  there  may 


This  coefllcient  of  refraction  is 


*-*'  = 


J  With  the  angles  so  reduced,  one  side  and  the  three  angles 
ng  always  given,  the  computation  of  the  other  two  sides  pro- 
ceeds upon  the  principle  that  the  sides  are  to  each  other  In  the 
same  ratio  as  the  ainea  of  the  oppoelte  angles.  It  is  customary 
to  carry  the  ezpreaston  of  the  augles  to  hundredtha  of  seconds 
of  arcs,  and  to  employ  eight  places  of  decimals  in  the  logarilfa- 
mic  computation. 
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be  derired  an  average  valae  of  the  earth's  ourratare  in  the 
mcriilian,  leaa  inSnenced  bj  local  attraotion  than  the  oom- 
parison  to  two  terminal  itationi  would  probably  be. 

The  aiimnth  la  usually  determined  by  means  of  the  same 
theodolite  which  senres  for  the  measurement  of  horitontal 
angles,  using  the  mercurial  horiion  for  direct  and  reflected 
obscrrations  of  the  pole-star  in  preference  to  the  spirit- 
level  on  the  transit-axis  of  the  instrument.  The  determina- 
tion of  a  meridian-mark  by  means  of  a  transit-instrument, 
employing  upper  and  lower  passages  of  oiroumpolar  start, 
is  to  be  specially  oommended. 

The  determination  of  latitude  is  primarily  effeoted  by 
the  observation  of  the  senith-distanoes  at  upper  and  lower 
eulminations  of  oiroumpolar  stars,  or  else  by  the  measure- 
ment of  zenith-distances  of  stars  the  declinations  of  which 
have  been  well  ascertained  at  fixed  observatories.  The 
most  eonrenient  praetioe  for  determination  of  latitude  in 
the  field,  where  the  employment  of  instruments  oarrying 
circles  of  large  sise  is  extremely  inconvenient,  has  been 
found  to  be  that  of  equal  lonith-distances,  first  suggested 
by  Oauss,  and  put  in  pmotieal  shape  by  Talcott.  This 
method  consists  in  selecting  from  the  great  number  of  stars 
whose  positions  are  now  accurately  determined,  two  that 
follow  each  other  within  a  few  minutes  of  time,  and  which 
have  nearly  the  same  lenith-distance  at  the  place  of  obser- 
vation, on  opposite  sides  of  the  meridian.  A  telescope  of 
considerable  power,  with  attached  level  and  mlcrameter, 
serves  to  measure  the  differences  of  zenith-distance.  The 
method  thus  leares  to  the  permanent  observatories,  sup- 
plied with  instruments  of  great  power,  the  ascertainment 
of  absolute  declinations,  and  at  the  field-station  we  only 
concern  ourselves  to  measure  miorometrically  the  difference 
of  lenith-distance,  including,  of  course,  the  anertainment 
of  the  level  correction.  It  is  evident  that  the  mean  of  the 
declinations,  corrected  for  half  the  difference  of  zenith- 
distance,  will  give  the  latitude  of  the  place.*  By  these 
means  it  is  found  practicable  to  determine  the  latitude 
within  0."1  by  observing  twenty-five  pairs  of  stars  on 
three  nights,  oooapying  about  four  boars  on  each. 

Another  method  of  determining  the  latitude  is  by  ob- 
serving the  times  of  passage  of  stars  which  culminate  near 
the  icnith  over  the  prime  vertical  on  both  sides  of  the  me- 
ridian. The  difference  between  the  declination  of  each 
star  and  the  latitude  of  the  place  is  then  deduced  from  the 
difference  of  time  between  its  two  prime  vertical  transits. 
This  method,  first  employed  by  Bessel,  is  susceptible  of 
great  precision,  but  absorbs  much  time;  having,  however, 
the  economical  advantage  of  employing  the  same  instru- 
ment which  is  need  for  observations  of  time,  the  astronom- 
ical transit.  Observations  hare  been  made  «t  the  same 
station  by  the  three  different  methods,  to  test  their  agree- 
ment with  the  following  results : 

latitude  of  Station  Mount  Agamentxeutf  Me, 
By  differences  of  senith  distance. ..43°  13'  24.89"^0.I1" 

By  absolute  zenith  distances 25.07    lO.tO 

By  transits  in  prime  vertical. 24.V7    :t0.14 

showing  an  accordance  within  the  limit*  of  the  probable 
error. 

While  the  astronomical  latitude  is  referred  to  a  deter- 
minate plane  in  space — vis.  that  of  the  equator — the 
longitude  is  merely  relative  to  some  assumed  meridional 

Elane  of  the  globe,  for  which  it  is  customary,  for  many 
istorio  reasons,  to  take  that  of  the  Greenwich  Observ- 
atory in  Bogland.  It  is  obvious  that  the  difference  of 
longitude  between  two  stations  can  only  be  determined 
by  corresponding  observations  at  both  places.  Our  only 
means  of  measuring  such  differences  being  by  time,  we 
must  note  at  the  outset  that  the  unit  employed  and  per- 
ceptible to  onr  senses  is  mooh  larger  than  that  employed 
in  the  co-ordinate  of  latitude,  the  second  of  time  being 
fifteen  tines  as  great  as  the  second  of  arc.  Hence  the 
extreme  difficulty  of  precise  determinations.  The  es- 
sential mode  of  obtaining  a  difference  of  longitude  is 
that  of  comparing  the  accurate  local  time  of  eaob  place 
by  means  of  some  instantaneous  phenomenon  that  can  be 
simultaneoosly  observed  at  both  places.  A  flash  of  light 
visible  from  each  station  is  the  type  of  this  mode  of  de- 
termination, but  is  applicable  only  for  limited  distances. 
Oecultations  of  stars  by  the  moon,  although  not  strictly 
simultaneous,  yet  reducible  to  a  common  instant,  are  the 
next  in  order  of  aoenraey,  bat  fail  in  extreme  precision, 
from  the  fact  that  the  moon's  edge  presents  very  sen- 
sible ioequalities.  Solar  eclipses  hare  a  somewhat  greater 
degree  of  precision  than  oecultations  of  stars,  but  occur 
at  very  rare  interval*.  The  transportation  of  chronom- 
eter* from  one  place  to  another  for  inter-comparison  of 
loeal  time  affords  another  means  of  recognized  vaiue.f 


*  A  marked  advantage  of  the  method  is  that  refraction  ea- 
rs only  dlfferentiallr  into  the  results, 
t  Yet  the  degree  of  accordance  in  the  results  attainable  by 


By  far  the  moat  precise  method  of  determining  differences 
of  longitude  is  by  means  of  the  electric  telegraph,  by 
wbieh  astronomical  clocks  at  different  places  are  com- 
pared with  each  other  ohronographically  with  the  utmost 
precision.  The  method  of  recording  observations  of  time 
on  a  ohronograpfaic  register,  by  means  of  a  galvanic  eireuit, 
known  in  Europe  as  the  Ameriean  method,  originated  in 
the  U.  8.  Coast  Surrey  with  the  first  attempts  to  determine 
longitude  by  means  of  the  electro-magnetic  telegraph. 
The  ckroHograpkie  record  is  made  on  a  cylinder,  revolving 
with  nearly  uniform  velocity,  covered  with  a  sheet  of  paper, 
upon  which  a  pen  traces  a  line,  interrupted  or  deflected  for 
an  instant,  through  the  agency  of  an  electro-magnet,  every 
time  the  pendulam  of  the  clock  passes  the  vertical,  and,  in 
doing  so,  interrupts  a  galvanic  circuit.  The  pen  is  at  the 
same  time  slowly  moving  lengthwise,  so  tnat  the  line 
formed  is  a  long  spiral,  which  is  thus  graduated  into  spaces 
corresponding  to  seconds  of  time,  and  described  with  uni- 
form velocity.  When  any  instant  of  time  is  to  be  recorded 
the  observer  strikes  a  fioger-key,  which,  like  the  pendulam, 
breaks  the  galvanic  circuit,  and  causes  a  similar  mark  to 
be  made  on  the  record ;  the  position  of  which,  in  reference 
to  the  adjacent  seconds  marks,  can  bo  read  off  with  great 
precision.  The  method  of  determining  longitudes  by 
means  of  the  electric  telegraph  is  substantislly  as  follows: 
A  transit-instrument,  astronomical  clock,  and  chronograph 
are  mounted  at  each  station.  After  suitable  observations 
for  instrumental  corrections  at  each  station,  which  are  re- 
corded only  at  the  place  of  observation,  the  dock  at  the 
eastern  station  is  first  put  in  connection  with  the  circuit, 
so  as  to  write  on  the  chronographs  at  both  stations.  Next 
that  at  the  western  station  is  made  to  perform  the  same 
service.  Now,  since  these  records  have  been  obtained  at 
both  stations,  it  will  be  easily  seen  that  if  there  be  any 
sensible  interval  of  time  eonsnmed  in  the  transmission  of 
the  signals,  the  difference  of  longitude  obtained  from  the 
record  at  the  eastern  station  will  be  too  great  by  that  in- 
terval, and  that  at  the  western  station  will  be  too  small  by 
the  same  amount.  The  mean  result  will  give  the  longitude 
free  from  this  error,  and  the  differenee  measures  double  the 
time  of  transmission  of  the  signals  through  the  whole  cir- 
cuit. By  this  method  the  longitude  of  Harvard  Observa- 
tory from  Greenwich  has  been  determined  by  the  U.  S. 
Coast  Survey,  on  three  different  oooasioni,  with  the  follow- 
ing highly  accordant  results : 

18M,  hy  Anglo-American  cables 4A.    44m.    81.00s. 

1870,  by  French  cublea  to  Duxbury-...  30.99 

1872,  by  French  cable  to  St.  Pierre....  30.9* 

Instructive  examples  of  this  method  will  be  found  in  the 
Coast  Survey  ReporU  for  1848, 185S,  1866, 1867,  and  1872. 
When,  by  the  operations  heretofore  indicated,  the  trigo- 
nometrical network  of  a  country  has  been  determined,  and 
it*  situation  in  respect  to  the  astronomical  meridian,  the 
cqnator,  and  the  assumed  first  meridian  bas  been  ascer- 
tained, it  remains  to  compute  for  each  point  of  the  triangu- 
lation  its  latitude  and  longitude,  in  order  to  project  the 
same  upon  a  map.  The  latitude  and  longitude  of  soma 
point  of  departure  being  known,  and  the  distance  and  azi- 
muth of  the  next  station,  we  prooeed  to  compute  the  differ- 
ence of  latitude  and  longitude  and  the  reverse  azimuth  by 
the  following  formulee,  which  take  into  account  the  sphe- 
roidal figure  of  the  earth,  and  are  those  used  in  the  U.  S. 
Coast  Survey.  Let  a  be  the  equatorial  radius  of  the  earth, 
or  6,378,206  mitres;  6  the  polar  semi-axis,  or  6,3S6,5S4 

n>  — i* 
mdtres ;  then  e'  =  -^  .- — >  e  being  the  eccentricity ;    the 
a 

radius  of  curvature  in  the  meridian  for  any  iatitade  £  is 
"  ;  the  normal  to  it*  intersection  with  the 


(l-««sin»i)l' 
polar  axis  is  J^o  - 


r"    I"**!  further,  JC  deslg- 

(l-e«sin«/;)* 

nate  the  distance  between  two  trigonometrical  (tations, 
L,  V  their  latitude,  M,  M'  their  longitude,  Z  and  Z"  the 
azimuths  of  the  line  K,  counted  from  S.  around  by  W.; 
then  we  have,  in  the  spheroidal  triangle  formed  by  the  pole 
and  the  two  stations,  by  development  into  series,  L  —  L'r= 
KaotZ     JT' sin» Z tan L      K'gin*ZeonZ{l  -i-8tan«t) 

It  £2N         ■*"  A6iV«  ■*" 

....  -(-(«i)>D. 

The  last  term  is  a  small  correction  due  to  the  fact  that  the 
series  is  developed  for  the  radius  of  curvature  at  the  latitude 
of  the  given  station,  instead  of  the  middle  latitude,  6L  being 
an  approximate  value  of  the  difference  of  latitude  derived 

,        .t.«.j  J..  jr.      SSt'iiiDleosL. 

from  the  first  and  second  terms,  and  x)  —  — r-— ; r — 

2o(l  — «') 

different  timekeepers  and  by  repeated  transportation  falls  fkr 
short  of  what  would  be  requisite  to  make  the  diflbrence  of  lon- 
gitude so  obtatnea  oomiiarable  in  aceuiaoy  with  dUferencee  of 
latitude. 
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GEODESY. 


Weh»TO  further  JT-Jr-J^'—,  and  Z'-Z=190'> 

The  nae  of  these  formulB  is  made  (juite  oonvenient  by 
means  of  tables  of  coefficients  depending  on  the  latitude, 
which  can  be  found  in  the  Coast  hurvey  Report  for  1860. 

With  the  determination  of  the  latitude  and  longitude  of 
each  triangulation-point,  and  of  their  relative  distances 
and  bearings,  the  work  of  geodesy  is  concluded.  The 
further  operations  requisite  to  the  construction  of  a  com- 
plete map  of  a  country  are  set  forth  in  our  articles  on 
TOPOOBAPHT  and  Map.  It  remains  now  to  show  how  the 
figure  and  magnitude  of  the  earth  may  be  derived  from  the 
results  of  the  geodetic  operations  tliat  have  been  reviewed. 

The  fundamental  elements  of  the  earth's  magnitude  and 
figure  hare  long  been  a  subject  of  the  highest  interest  to 
philosophers.  While  measures  approximating  to  precision 
bare  only  been  executed  within  the  last  200  years,  attempts 
were  made  to  ascertain  the  diameter  of  the  globe  as  early 
as  200  years  before  our  present  era.  The  sphericity  of  the 
earth  was  fully  recognised  by  the  Alexandrian  school,  and 
Eratosthenes,  by  a  comparison  of  the  angle  of  the  shadow 
of  a  vertical  style  at  Alexandria  and  at  Syene,  bad  esti- 
mated the  circumference  of  the  earth  to  be  about  252,000 
stadia;  and,  later,  Posidonius,  by  a  similar  comparison  of 
the  altitude  of  the  star  Canopus  at  Rhodes  and  at  Alexan- 
dria, derived  a  value  of  240,000  stadia.*  Under  the  au- 
spice* of  Maimon,  caliph  of  Bagdad,  the  length  of  a  degree 
was  determined  to  be  between  &A  and  56}  Arabia  miles, 
equivalent  to  58,400  to  59,000  toises — a  result  only  about 
2^  per  cent,  in  excess.  Meantime,  the  Western  World  had 
fallen  into  the  night  of  the  Middle  Ages,  during  which  the 
earth  was  again  eonsidered  as  fiat;  and  it  was  not  until 
1800  years  after  Eratosthenes  that  Snellius  and  Musschen- 
brook,  by  measures  near  Leyden  in  Uolland,  between 
161 5  and  1620,  determined  the  length  of  a  degree  to  be 
57,033  toises.  Norwood  (1633-35)  found  the  length  of  a 
degree  between  London  and  York  to  be  57,300  toises. 

But  these  attempts,  as  well  as  that  of  Femel  in  Franoe, 
while  tbey  are  notable  approximations,  were  not  based  upon 
methods  of  precision.  The  first  application  of  accurate 
measurement  was  made  in  1669  by  Pioard,  who  first  applied 
telescopes  to  astronomical  observation,  between  Malvoisin 
and  Amiens,  in  France,  which  operation  furnished  to  Xewtoo 
the  data  for  the  demonstration  of  the  law  of  gravitation. 
At  that  era,  under  the  intelligent  aaspioes  of  Louis  XIV., 
the  French  continued  to  lead  in  geodetic  operations,  and  in 
connection  with  the  trigonometrical  survey  of  France  three 
arcs  were  measured  by  the  two  Caasinis  (1683-1700)  be- 
tween Bourges,  Paris,  Amiens,  and  Dunkirk,  by  trigono- 
metrioal  operations,  avowedly  for  the  purpose  of  determin- 
ing the  figure  and  magnitude  of  the  earth.  While  such 
measurements,  taken  in  middle  latitudes,  would  well  serve 
to  determine  the  average  diameter  of  the  earth,  they  could 
throw  but  little  light  on  thequestion  of  its  elliptioity,  which 
can  be  derived  only  from  arcs  measured  in  widely  different 
latitudes.  From  theoretioal  considerations,  supported  by 
the  pendulum  observations  of  Huyghens  and  Richer,  New- 
ton Dad  oottoluded  the  polar  axis  of  the  earth  to  be  some- 
where between  ^lir  *">"  tin  '^**  ^^"^  "''  equatorial  diame- 
ter, while  Caasim's  measures  indicated  a  slight  excess  of 
the  polar  axis.  In  order  to  settle  this  question,  the  French 
determined  to  measure  arcs  of  the  meridian  near  the  equa- 
tor and  near  the  pole,  in  addition  to  those  situated  within 
their  own  country.  Accordingly,  about  1740  three  degrees 
were  measured  in  Peru,  near  ue  equator,  by  Bouguer  and 
La  Condamine,  and  a  corresponding  arc  in  Lapland,  near 
Tornea,  by  Maupertnis  and  Clairaut.  The  results  of  these 
operations  showed  a  flattening  at  the  pole  of  between  ^ 
and  ^^jf,  and  first  established  the  fact  of  the  spheroidicity 
of  the  earth. 

Since  that  time  all  civilised  nations  have  been  engaged 
in  making  geodetical  surveys  of  their  territories,  either 
with  the  direct  object  of  measuring  arcs  of  the  meridian 
or  of  a  parallel,  with  a  view  to  the  determination  of  the 
elements  of  the  earth's  figure,  or  in  connection  with  a  com- 
plete trigonometrical  survey  of  their  respective  countries. 

The  French  hare  covered  their  entire  territory  with  a 
network  of  triangulation,  and  their  meridional  arc,  of  over 
ten  degrees,  from  Dunkirk  to  Barcelona,  forms  a  leading 
element  among  the  existing  data,  having  served,  in  connec- 
tion with  the  arc  measured  by  them  in  Peru,  for  the  deter- 
mination of  the  mitre  as  the  ten-millionth  part  of  a  merid- 
ional quadrant.  The  value  thus  obtained  has  been  found 
somewhat  too  small  when  mom  extended  measurements 
are  taken  into  account,  as  will  be  seen  below.     England 

*  We  lack  the  means  of  mskinfir  an  spproximate  compariHon 
of  these  estimates  with  modem  measnies,  but  they  show  that 
the  problem  was  well  understood  by  the  ancisnia. 


hai  not  only  covered  the  British  Iilei  by  the  geodetio 
operations  of  the  Ordnance  Survey,  but  has  executed  still 
more  extensive  surveys  in  India,  besides  extending  at  the 
Cape  of  Good  Hope  the  arc  first  measured  by  Lacaille 
under  French  auspiees.  In  Russia  the  geodetic  operations 
carried  on  by  the  Btrnves  cover  a  range  of  twenty-nine 
degrees  of  latitude.  The  Soandinavian  and  German  state* 
have  oontrihutad  their  share.  In  Italy  and  Spain  great 
activity  in  the  sam*  direction  has  lately  been  aereloped ; 
and  an  international  organization  for  the  complete  junc- 
tion of  all  European  triangulations  is  actively  engaged  in 
bringing  the  whole  network  of  Europe  into  one  uniform 
system  of  geodetic  measurement.  North  America  early 
(Phil.  Trant.,  1768)  furnished  a  contribution  to  the  generiU 
stock  of  information  by  Mason  and  Dixon's  measurement 
of  the  line  between  Maryland  and  Pennsylvania,  and  the 
determination  of  latitude  at  its  terminal  points.  But  finee 
the  increase  of  precision  demanded  in  the  latter  element 
this  datum  has  lost  its  place  among  the  valid  measures. 
Trigonometrical  operations  of  the  U.  S.  Coast  Survey  have, 
however,  furnished  up  to  this  time  an  addition  of  eight 
degrees  of  the  meridian — namely,  3}°  in  New  England  and 
4}°  from  the  head  of  Chesapeake  Bay  to  Ocracoke  Inlet; 
and  much  larger  contributions  to  the  admeasurement  of 
the  earth's  figure  are  aooruing  from  the  further  prosecution 
of  the  work. 

It  will  be  readily  seen,  without  going  into  mathematical 
developments,  that  the  measure  of  the  length  of  a  degree 
in  different  latitudes  on  the  same  meridian  will  give  us  the 
measure  of  the  earth's  ellipticity ;  and  if  in  different  me- 
ridians we  should  find  a  different  degree  of  ellipticity,  the 
inference  would  obtain  that  the  equator  itself  is  not  a 
circle,  and  the  earth's  figure  therefore  not  precisely  a  sphe- 
roid of  revolution  about  its  polar  axis,  but  more  nearly  an 
ellipsoid  of  three  axes.  There  is  a  small  preponderance 
of  evidence  in  favor  of  the  latter  supposition ;  but  as  by 
far  the  larger  proportion  of  meridional  arcs  have  been 
measured  in  nearly  the  same  longitude,  while  the  total 
aggregate  does  not  yet  reach  a  quarter  of  a  circle,  the  con- 
clusion as  to  the  ellipticity  of  the  equator  is  at  present 
within  the  uncertainties  of  the  data. 

It  will  not  be  out  of  place  here  to  show  the  method  of 
finding  the  semi-axis  and  ellipticity,  when  the  lengths, 
amplitudes,  and  middle  latitudes  of  two  arcs  are  known. 
Let  *,  A,  m,  and  «',  A',  m'  represent  those  data  respectively, 
and  a,  b,  as  heretofore,  the  equatorial  and  polar  semi-axes ; 
then, 

L_'l 

a—  h        A  _ V 

2     "  *co8  2m'  —  cos  2m 

*                    «' 
—  COB  im'  —  -;  «os  2m 
a±h^      A */ 

2     "      008  2«'  —  oos  2m      ' 
from  which  a  and  h  are  readily  found,  as  well  as  the  ellip- 
ticity, which  i*  •  — , 

Bessel  has  shown  how  measurements  made  in  different 
parts  of  the  earth,  comprising  not  only  those  of  meridional 
arcs,  but  also  arcs  of  the  parallels  or  geodetic  arcs  measured 
in  any  direction,  may  be  combined,  by  the  method  of  least 
squares,  to  give  the  most  probable  elements  of  the  earth's 
figure;  and  in  1841  (Att.  Mack,,  JVo,  438),  he  derived,  from 
the  data  existing  at  that  time,  the  following  values :  a  =• 
6,377,397  mitres,  b  —  0,356,079  mitres,  and  hence  •  —■  ,}, , 
and  the  length  of  a  meridional  quadrant  =  10,000,866 
mitres. 

The  lateit  general  oombination  of  the  various  meridional 
arcs  with  a  view  to  the  determination  of  the  figure  of  the 
earth  has  been  made  by  Clarke,  of  the  British  Ordnance 
Survey,  published  in  1866,  It  does  not  comprise  the  re- 
sults of  the  American  measures,  which  were  only  published 
in  1868,  but  these  so  closely  agree  with  the  general  result 
that  their  introduction  would  not  sensibly  modify  the  ele- 
ments. It  is  based,  like  all  previous  discussions,  upon  the 
supposition  that  the  uncertainty  of  the  mc.isured  lensths 
of  the  arcs  is  extremely  small,  compared  with  that  of  toeir 
amplitudes  or  differences  of  latitude;  since  the  latitudes 
are  affected  by  the  irregularities  of  local  attraction  to  an 
amount  generally  between  one  and  two  seconds  of  an  are, 
attaining  in  mountainous  regions  even  ten  seconds.  Sta- 
tions exhibiting  extraordinary  discrepancies  in  latitude  are 
of  course  excluded  from  the  discussion,  which  was  preceded 
by  a  minute  comparison  of  all  the  standards  of  length  that 
had  served  in  the  several  operations.  The  following  arcs, 
entitled  to  equal  consideration  by  their  superior  precision, 
have  entered  into  the  comparison:  (1)  The  French  are, 
from  Fonnentcra  (lat  38°  40')  to  Dunkirk  (lat.  SI"  2'), 
having  an  amplitude  of  1 2°  22',  and  comprising  six  lati- 
tude-stations.   (2)  The  British  arc,  from  Greenwich  (lat 
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»I°  28')  to  Suarord  (Ut.  60°  49')  >  amplitada  9°  21', 
with  liz  latitnde-stations.  (3)  Th«  Indian  aro,  between 
Ponnac  (lat.  8°  10')  and  Koliana  (lat.2»°  SI') :  amplitude 
31°  31',  with  eight  latitnde-atationi.  (4)  The  Ruuian  an, 
from  Staro  Nebraiaowalca  (lat.  ii"  20')  to  Faglenoeu  (lat. 
70°  40');  amplitnde  2i°  20',  thirteen  latitode-atatioas. 
(5)  The  Cape  of  Qood  Hope  ara,  from  North  End  (lat.  29° 
44')  to  Cape  Point  (lat.  34°  21');  amplitade  4°  37';  Bre 
latitade-etationa.  (6)  The  Pemrian  aro,  from  N.  lat.  0°2' 
to  S.  lat.  y  4' ;  amplitade  3°  6' ;  two  latitnde-atationa. 
Theea  six  gronpa,  aggregating  an  aro  of  orer  76°,  and  eom- 
priaing  40  latitude-atationa,  when  treated  with  reforenoe 
to  a  spheroid  of  rotation,  yield  the  following  resnlts : 
Kquatorial  aemi-azis  =>  20,920,060  feet  —  •,3T8,20<  mitres. 
Polar  semi-axis  -20,855,120    «    -  e,3M,&B4      « 

EIHptieitj  -  ,h- 
When  the  latitudes  of  the  several  stations  are  eompated 
from  the  mean  of  eaoh  arc  upon  these  elements,  the  aiffer- 
ence  between  the  computed  and  obaerred  latitudea  ia  on  the 
average  ±  1".8,  a  drgree  of  diaoordabc*  fairly  aaoribable  to 
loeal  deviations  of  the  plumb-line.  The  same  data,  treated 
with  reference  to  an  ellipsoid  of  three  axes,  indicate  an 
elliptieity  of  the  equator  of  1 :  3270,  while  the  average 
error  of  the  latitudes  is  only  reduced  to  ±  1".4,  wbiob  smsdl 
improvement  give*  no  -great  support  to  that  assumption. 
A  quadrant  of  the  meridian  on  the  spheroid  (of  rotation, 
the  elements  of  which  are  above  given)  is  equal  to 
10,001,887  mitres,  showing  that  the  mitre  falls  short  of 
its  presumed  value  by  its  j^^th  part. 

It  appears  that  this  figure  may  be  taken  as  the  most  prob- 
able that  can  be  dedueed  from  the  geodetic  measuromeots 
published  at  the  preaent  time ;  nor  ia  it  likely  that  it  will 
be  materially  changed  by  the  operationa  now  in  progress 
io  Central  Europe.  The  following  table,  derived  from 
the  same  elements,  embodies  the  data  which  are  most 
likely  to  be  useful  to  the  American  reader : 


I/engtli.  la  imtrei 

Utitite. 

OB  tlMiMrmlM. 

28° 

110,739 

102,524 

24 

no,7.M 

101,7.14 

25 

J10,7(« 

100,952 

M 

110,7fS 

100,119 

27 

110.799 

99,257 

28 

110,»18 

98,864 

20 

110,831 

97,441 

80 

1I0,S«8 

96,488 

81 

110,865 

95,506 

82 

110,883 

94,495 

88 

110.901 

93,455 

84 

110.919 

92,387 

85 

110,9»7 

91,291 

86 

110,958 

90,166 

87 

110,975 

89,014 

88 

110,994 

87,836 

88 

111,018 

86.629 

40 

111,088 

85,896 

4t 

111.062 

84,137 

42 

111,072 

82,853 

48 

111,091 

81,548 

44 

111,111 

80,208 

45 

111,181 

78,849 

48 

111,151 

77,466 

47 

111,170 

76,068 

48 

111,190 

74,627 

49 

111,210 

78,174 

50 

111,229 

71,698 

Besides  geometrical  admeasurements  of  the  earth,  there 
ara  physical  coosiderations  which  lead  to  an  estimate  of  its 
form  and  elliptioity  which  it  is  of  interest  to  compare  hero 
with  the  above  results.  Upon  the  hypothesis  of  the  earth 
having  the  form  which  a  fluid  mass  of  its  dimensions 
would  assume  rotating  with  the  same  velocity,  it  was  shown 
by  Clairant  in  1743  that  the  increase  of  gravity  in  pass- 
ing from  the  equator  to  the  poles  varies  as  the  square  of 
the  sine  of  the  latitude,  and  that  a  certain  relation  must 
neeessarily  exist  between  the  elliptioity  and  the  amount  of 

gravity — ^namely,  that  ^  —  1  -|-  (}  m  —  c)  8in*£,  where  O  is 

the  foree  of  gravity  at  the  equator,  g  that  at  any  latitude 
L,  m  the  ratio  of  centrifugal  forae  at  the  equator  to  gravity, 
and  •  the  ellipticity. 

The  force  of  gravity  has  been  determined  at  a  great 
number  of  stations  by  pendulum  experiments,  an  exhaust- 
ire  discussion  of  which  is  to  be  found  in  Airy's  treatise  on 
the  figure  of  the  earth.  {Entnfc.  Matrop.,  18.)0.  See  also 
Pexddldm  Experiments.)  The  general  result  of  these 
observations  is  that  the  difierence  between  the  equatorial 
and  polar  diameters,  or  the  ellipticity  of  the  earth,  is  ^\f 
of  the  former.  This  is  somewhat  larger  than  the  elliptioity 
deduced  fh>m  the  geodetic  measures  above  recited — namely, 
jIj.  The  differenoe  between  the  two  results,  partly  attrib- 
ntable  to  the  unequal  distribution  of  land  and  water  on  the 
surface  of  the  earth,  is  so  small  as  to  show  that  the  distri- 
bution of  the  earth's  mass  is  very  nearly  that  which  would 
leanlt  ficom  the  supposition  that  its  form  i«  doe  to  an  an- 


tarior  fluid  oondition,  or  that  if  its  interior  be  now  fluid 
the  hardened  crust  is  very  closely  adapted  to  the  form  of 
fluid  equilibrium. 

The  Btaodard  works  to  whieh  the  student  of  geodesy  may 
Iw  referred,  in  addition  to  those  already  cited,  are  Delambre 
and  Miohain,  Bate  d«  Sfthne  Mhrique  ;  Puissant,  Traiit 
dt  Giodtsie  (1842);  Bessel'a  Oradianmg ;  Fiseher's  Oeo. 
dHnx;  James  and  Clarke,  Ordnance  Trigtmometrieal  Surrey 
of  Ortat  Britain,  etc.  (1868);  Pratt,  Figmre  of  Ike  Enrih 
(1871).  No  systematic  treatiae  on  geodesy  ia  attiis  present 
time  (1876)  extant  in  the  English  language. 

J.  B.  HlLOASD. 

Georfter  o<  Mom'montli  (JEFrnxr  ap  ARTnm),  a 
▼elsh  chronicler,  became  bishop  of  St.  Asaph  in  1152,  and 
probably  d.  in  1154.  His  most  important  work,  Chrnniron 
rive  Hittoria  Britonum,  is  probably  a  paraphrase  of  some 
older  work,  and  so  abounds  in  fables  as  to  have  small  his- 
toric value. 

Gjeoffroir  St.>Hilaire  (Etiekhe),  b.  Apr.  15,  1772, 
at  Ktampes,  France;  distinguished  himself  oy  his  brave 
rescue  of  Hallr  from  the  Terrorists  1792 ;  became  profefisior 
of  soology  in  the  Jardin  des  Plantes  1793 ;  was  actively  en- 
gaged in  the  Egyptian  exploration  1798-1802;  was  chosen 
to  the  Legion  of  Honor,  1803,  to  the  Institute,  1807;  be- 
came professor  of  soology  in  the  Faculty  of  Sciences  1809. 
In  1 829  his  famous  controversy  with  Cnvier  broke  out,  re- 
garding the  unity  of  plan  lying  at  the  basis  of  the  philo- 
sophic or  transcendental  system  of  comparative  anatomy ; 
the  soundness  of  which  system  Cnvier  denied.  He  wrote 
much  and  ably  regarding  pfailoeophical  anatomy  and  other 
biological  subjects ;  was  late  in  life  blind  and  paralytic,  and 
d.  June  20,  1844. 

Geoffror  8t.-HiIalre  (Isidoue).  M.  D.,  son  of  th« 
foregoing,  b.  at  Paris  Dec.  16,  1805;  became  his  father's 
assistant  1824;  took  his  degree  1829;  entered  the  Institute 
1833 ;  became  inspector  in  the  Academy  of  Paris  1840 ;  pro- 
fessor of  soology  m  the  Mnseum  1841,  and  io  the  Faculty 
of  Seienee  1854 ;  professor  in  the  Sociit ^  d'Acclimatation 
1854.  D.  Nov.  10, 1861.  Author  of  the  Life  of  his  father, 
and  of  good  treatises  on  teratology,  acclimatisation,  hip- 
pophagy,  and  various  biological  subjects. 

Geosrapbical  DistribntioB  of  Diseases.  It  has 
long  lieen  known  that  oertain  diseases  an  endemic,  or  peou- 
liarly  prevalent  at  all  times,  or  at  certain  seasons  of  the 
year,  in  particular  countries  and  regions.  The  anoients 
knew  this,  and  recorded  many  interesting  facts  in  relation 
to  it ;  but  the  idea  of  a  generalisation  of  the  known  foots, 
and  of  a  systematic  and  thorough  searoh  after  new  and  un- 
known ones,  is  a  thing  originating  in  the  present  century. 
Scientific  nosogeography  is  a  newly-born  and  as  yet  a  com- 
paratively undevdoped  braooh  of  knowledge.  The  geo- 
graphieal  distribation  of  disease  is  largely  dependent  upon 
the  pkgticai  conditioM  of  the  various  countries  of  the  globe. 
The  topics  which  physical  geography  considers  are  the 
great  facts  which  Iwar  upon  the  health  of  man  and  the 
lower  animals.  Latitude,  elevation,  surface  of  oountry, 
olimatic  sooes  and  isothermal  lines,  variations  of  tempera- 
ture, the  geological  and  chemical  character  of  soils,  water- 
distribution  in  air  and  soil,  the  vital  charaoters  of  different 
raoas,  the  injurious  and  salutary  influences  of  vegetation,— 
these  are  some  of  the  topios  which  nosogeography  considers. 

Latitude  and  Climatie  Zones. — These  are  intimately  asso- 
ciated in  their  influences  upon  disease.  Thus,  the  inter- 
tropical zone  is  the  home  of  the  worst  forms  of  malarious 
fevers,  cholera,  and  hepatic  diseases.  Not  alone  the  infiu- 
snees  just  indicated,  but  other  conditions,  tend  to  this  re- 
sult. Damp  soils  and  the  presenoe  of  decaying  vegetation 
espeoially  assist,  particularly  in  low-lying  regions  like 
river-deltas.  The  yellow  feven  of  the  Mexiean  Onlf,  the 
dreadful  remittent  fevers  of  Western  Africa,  and  the  ever- 
present  cholera  of  the  lower  Ganges  are  examples  of  th« 
evil  eSects  of  a  eombination  of  unfavorable  conditions. 
Farther  N.  and  S.  ara  the  sones  of  typhus,  typhoid,  and 
intermittent  fevera,  scarlatina,  and  the  like.  These  lones 
are  nowhera  clearly  marked  off  from  the  tropical  on  the  one 
hand  or  the  cold  sones  on  the  other.  Except  intermittent 
fevers,  few  of  their  diseases  ara  endemic.  But  they  are  pecu- 
liarly subject  to  epidemics  or  occasional  severe  visitations 
of  some  prevalent  disease.  If  the  intertropical  region  is 
the  abode  of  dreadful  endemic  diseases,  then  is  this  the  pecu- 
liar field  of  great  epidemics,  for  many  of  the  epidemic  dis- 
eases are  truly  enaemio  in  the  intertropical  regions.  In 
this  connection  it  may  be  noted  that  tbe  plague,  onoe  the 
great  epidemic  scourge  of  Europe,  is  now  strictly  localised, 
and  known  only  in  the  Levant.  In  the  northern  hemisphere 
we  find  northward  of  the  cone  last  mentioned  the  great  sone 
of  catarrhal  diseases  of  the  air-passages — a  sone  which  has 
no  southern  representative,  for  all  the  habitable  land  in  the 
southern  hemisphere  is  remarkably  free  fVom  catarrhal  dis- 
aases  of  any  kind.     Catarrhal  diseases  prevail  also  to  a 
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gratt  extent  in  portiona  of  the  intertropieal  ani  warm  tones, 
bat  their  aeiit  la  (though  not  exoluaively)  the  alimentary 
eanal,  rather  than  the  respiratory  mucous  aurfaeea.  The 
lone  of  catarrhal  diaeaae  extends  northward  as  far  as  the 
haman  raoe  is  found.  It  ia  to  be  noted  that  eertain  dis- 
eases seem  not  to  l>e  afTeotod  by  any  of  the  conditions  hith- 
erto considered.  Thus,  leprosy  is  endemic  in  Greenland, 
Norway,  and  Iceland,  as  well  as  in  the  valleys  of  the  Niger 
and  the  Amazon,  in  the  high  Deccan,  the  rolcanic  Sandwich 
Islands,  and  the  low  Philippines.  Rheumatism  prevails 
in  the  warm  and  dry  Qneonslaad  and  in  the  eold  and  wet 
Newfoondland. 

BUmtion  above  the  sea-level  ia  another  important  point 
to  be  considered.  In  cases  of  emphysema  and  heart  disease 
it  may  hare  a  direct  effect  upon  the  patient's  comfort  and 
the  duration  of  hia  life.  The  barnmotrical  pressure  in  cases 
of  thoracic  disease  is  a  question  little  studied  as  yet,  but 
most  inviting  lo  the  student  and  the  philanthropist.  Hypso- 
metrical  conditions  also  affect  health  through  the  temper- 
ature, the  vegetation,  and  the  hygrometry  of  any  region. 
Thus,  in  Italy  the  higher  hills  about  the  Maremma  are  com- 
paratively free  from  the  prevalent  fevers.  Some  hill -re- 
gions, however,  are  habitually  ravaged  by  fevers,  while  the 
intervening  valleys  are  free  from  the  endemic.  Researches 
regarding  geology,  the  character  of  soils,  vegetation,  and 
drainage  may  explain  these  apparent  anomalies. 

Drainage. — The  importance  of  this  topic,  cousidered  with 
relation  to  the  prevalence  of  disease,  is  well  illustrated  in 
the  history  of  tne  Campagna,  the  Haremma,  and  the  t>on- 
tine  Marshes.  The  destruction  of  the  rude  drainage  sys- 
tems of  antiquity  during  the  Gothic  wars  was  a  great  blow 
to  Rome  ana  to  Italy,  for  it  reconverted  the  once  fruitful 
region  just  indicated  into  an  almost  useless  waste,  whoso 
exhalations  infeot  a  large  area.  Of  late  years,  the  relation 
of  aoil-moistnre  to  the  prevalence  of  consumption,  enteric 
and  other  fevers,  dysentery,  and  scarlatina  has  attracted 
much  attention.  Dry  soils,  it  must  bo  conceded,  are  the 
healthiest  by  far,  other  conditions  being  equal. 

Geological  and  Chemical  Chameten  of  SoiU. — ^That  goi- 
tre, calculus,  and  cretinism  prevail  upon  calcareous  soila, 
and  that  the  inhabitants  of  alluvial  tracts  are  peculiarly 
liable  to  fevers,  have  long  been  known.  But  that  a  high 
and  dry  region  with  a  porous  soil,  like  that  of  Qihraltar, 
and  in  general  the  dry  volcanic  regions,  ahonld  he  the 
homes  of  acute  diseases,  such  as  fevers,  ia  by  ao  means 
easy  to  explain.  It  has  been  suggested  that  some  dry  soils 
may  be  peculiarly  receptive  and  retentive  of  the  organic 
germs  upon  the  presence  of  which  many  diseases  are  sup- 
posed to  depend.  The  subject  is  by  no  means  well  under- 
stood at  present.  It  ia  certain  that  cultivation  of  the  soil 
may  favorably  modify  the  charaeter  of  malarial  diseases, 
and  even  banish  the  endemic  infiuenoe ;  but  these  effects  are 
not  universal,  for  some  of  the  longest-settled  and  best-cul- 
tivated regions  of  Europe  are  subject  to  intermittent  fevers. 

Vegetation. — The  influence  of  vegetation  npon  general 
health  ia  sometimea  injurious  and  sometimes  beneficial. 
The  belief  that  mioroaoopic  plant-germs  are  the  direct 
cause  of  many  diseases  is  oecoming  a  general  one,  but  the 
known  facts  with  regard  to  the  question  are  as  yet  few. 
On  the  one  hand,  the  beneficial  influence  of  trees  and  herbs 
in  warding  off  diseases  is  clearly  established.  The  destruo- 
tion  of  large  forests,  especially  in  wet  and  warm  countries, 
ia  often  followed  by  deadly  epidemics.  On  the  other  hand. 
It  has  been  held  that  the  mangrove-belts  of  tropical  regions 
breed  fevers,  but  the  facts  collected  go  to  show  that  the 
fevers  prevail  in  spite  of  the  proteetToo  exereiaed  by  the 
mangroves;  or,  rather,  that  the  flax  and  reflnx  of  tides 
depoaita  decaying  organlo  matter  among  the  roota  of  the 
mangroves,  and  that  this  decaying  matter  is  the  source  of 
the  disease,  for  there  is  no  question  that  if  living  vegeta- 
tion wards  off  disease,  decaying  vegetation  is  a  moat  fruit- 
ful scarce  of  it.  Facts  are  not  wanting  which  tend  to  show 
that  the  cholera  may  have  its  origin  from  minute  vegeta- 
tion. Certain  it  is  that  its  worst  ravagea  in  the  Gangea 
Valley  have  been  in  years  when  the  rice  was  mildewed  or 
rusted  extensively;  and  there  are  obaerrera  who  believe  that 
the  mat  of  barley-straw  gives  origin  to  the  measles ;  but  it 
is  generally  regarded  as  probable  that  neither  cholera  nor 
measles  are  originated  in  this  way. 

Animal  life  affects  the  distribution  of  diaeaae  much  less 
direetly  than  vegetable.  Egypt  has  an  endemic  dysentery, 
and  the  Cape  Colony  an  endemic  haematnria  dne  to  ento- 
soa.  Guinea-worm  prevails  in  the  tropical  parts  of  the 
Old  World,  and  tape-worm  about  the  Oulf  of  Bothnia,  to 
an  astonishing  degree.  Certain  epizoiftic  diseases  are  also 
to  some  extent  commnnieable  to  man. 

Race*,  Acclimation. — That  there  ia  a  difference  in  the 
vital  charaeter  of  the  different  racea  is  now  generally  oon- 
oeded.  The  Polynesian  raoe  seems  dying  out,  not  simply 
from  degrading  habits,  but  even  in  islands  seldom  visited 
by  sailors,  and  in  plaoea  where  the  former  conditions  of 


their  life  seem  to  be  maintained.  In  many  inatanoes  it 
appears  that  strong  emotional  excitement  has  caused  the 
death  of  persons  of  this  feeble  race.  The  rapid  deatruction 
of  the  American  Indians  illuatratet  the  same  probable 
truth,  that  the  vital  force  of  some  races  is  becoming  ax- 
hausted.  The  mixed  raees,  as  seen  in  India,  South  Amer- 
ica, South  Africa,  and  the  U.  8.,  are  generally  inferior, 
physically,  to  both  parent  stocks.  People  of  the  different 
raoe*  generally  thrive  beet  npon  their  own  soil.  In  Bengal 
it  is  deolared  that  British  troops  never  become  acolimated, 
bnt  beeome  feebler  the  longer  they  stay.  In  Anstralra, 
however,  the  British  emigrant  is  far  healthier  and  stronger 
than  the  aboriginal  native.  The  French  have  crossed  the 
Mediterranean  and  settled  Algeria,  but,  aays  Bnudin,  its 
colonization  has  been  proved  to  be  impoasible.  Neverthe- 
leaa,  the  Phceniciana  and  Romana  long  ago  colonized  the 
same  region  with  suocess.  These  points  show  that  man's 
constitution  is  one  of  the  factors  in  vital  statistics. 

The  prevailing  pereonal  hahile  of  any  people  materially 
affeot  the  poblic  health.  Certain  endemic  diseases,  like 
the  beri-beri  of  Ceylon,  appear  to  depend  largely  upon  the 
widely-prevailing  abuse  of  alcoholic  stimulants.  The 
avoidance  of  an  unmixed  fish-diet  has  extinguished  the  lep- 
r6sj  onoe  endemic  in  the  FarVe  Islands,  and  the  unhealthy 
Hanritius  has  a  hardy  peasantry  of  French  descent  whose 
poverty  has  keptthem  abstemious,  and  consequently  healthy. 

The  ContitieaU. — No  part  of  tho  world  seems  so  well 
adapted  to  human  health  and  development  as  Burope. 
Here  the  conditions  of  temperature,  soil,  and  moisture  seem 
almost  perfest;  and  with  increased  attention  to  public 
health  the  future  will,  it  may  he  hoped,  be  far  more  free  than 
the  past  from  pestilences,  famines,  and  the  ravages  of  en- 
demic disease.  The  diseasea  of  Aiia  much  resemble  thoae  of 
Bnrope,  except  that  in  the  intertropical  regions  the  diseases 
have  that  peculiar  character  already  indicated.  Japan  snd 
China  have  more  cholera  and  remittent  fevers  than  might 
be  looked  for.  North-eastern  Asia  has  a  North  American 
climate  and  disease-character.  Africa  is  the  homo  of  aente 
and  deadly  diseases  of  the  intertropical  type,  yet  Morooeo 
and  the  Cape  of  Good  Hope  are  remarkably  healthful. 
Atttiralia  has  almost  no  widely -prevailing  diseases,  except 
rheumatism  in  the  N.  E.  and  fevers  in  the  extreme  N.* 
North  America  appears  less  congenial  to  human  health 
than  Europe.  In  tne  V.  S.  fevers  prevail  in  the  S.,  pnen- 
monia  ana  ague  in  the  central,  and  consumption  in  the 
N.  E.  portion.  The  Pacific  coast  and  the  Western  plains 
and  mountains  are,  however,  exceptionally  healthful.  There 
is  no  civilized  country  where  the  conditions  requisite  to 
public  health  require  more  csrcf^il  attention  than  ours.  The 
tables  of  the  vital  statistics  of  the  ninth  U.  S.  census  are 
prepared  from  the  very  imperfect  death-retums  of  the  IT.  8. 
census-takers.  They  arc  illustrated  by  carefully  prepared 
maps,  showing  the  relative  proportion  of  deaths  in  the 
various  parts  of  the  U.  S.  from  each  of  several  important 
classes  of  disease.  The  general  results  of  the  investigation 
of  the  census  returns  may  be  stated  as  follows:  (1)  Other 
things  being  equal,  there  is  more  mortality  from  lung  dis- 
eases in  a  northern  than  in  a  southern  latitude;  in  a  wet 
than  in  a  dry  region  ;  at  a  low  than  at  a  high  level,  the  pine 
regions  of  the  South  being,  however,  remarkably  free  from 
pulmonary  disease,  though  low  and  having  a  large  rainfall. 
(2)  Malarial  fevers  are  most  fatal,  cKterxa  paribue^  in  south- 
em  latitudes  and  in  wot  and  low  regions,  bnt  are  also  for 
the  most  part  comparatively  insignificant  in  the  great  pine 
forests.  (3)  The  continued  fevers  and  intestinal  catarrhs 
are  moat  deadly  in  the  South,  but  prevail  to  a  formidable 
degree  throughout  the  land. 

The  science  of  the  geography  of  disease  requires,  fir«t, 
careful  collection  of  more  facts  by  competent  observers, 
and,  next,  wise  generalizations  and  thorough  discussion 
of  the  gathered  facts.  No  branch  of  science  can  be  more 
important,  and  few  will  be  found  more  difficult  to  master, 
than  this.  (See  the  treatises  of  MVhrv  and  of  Bonoiic  on 
nosogeography,  and  SiR  R.  Martin  On  the  ftiflnence  of 
Tropical  Climalei.)  Cbab.  W.  GREKiTE. 

Geog'raphr  [Gr.  y4>  1^°  "earth,"  and  ypa^,  to 
"write"  or  " desoritra "],  literally,  a  description  of  the 
earth.  A  simple  description,  including  the  nature  of  the 
land  and  waters,  of  the  climate  and  natural  productions, 
of  the  various  countries  of  the  globe,  together  with  an  ae- 
coant  of  the  people  and  nations  inhabiting  them,  and  of 
their  aooial  and  political  condition,  was  the  substance  of 
the  first  geographical  writings  transmitted  to  us  by  the 
ancients.  Though  our  information  on  all  parts  of  the 
earth  is  now  far  more  extensive  and  reliable,  geography 
has,  to  this  day,  necessarily  retained  its  descriptive  cha- 
racter ;  for  an  accurate  description  of  the  phenomena  ob- 
served in  nature  and  in  human  societies  is  the  only  fbon- 
dation  for  a  scientific  knowledge  of  our  planet,  tt  is 
therefore  quite  natural  that  most  of  the  geographical  trea- 
tises oonflne  themaelTes  to  the  task  of  drawing  soeh  pie- 
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tana  aa  will  ■eem  ta  moit  readers  aafflcient  for  praotieal  I 
parpoMS.  Thia  is  Qenend  Daeriptive  Oaography.  Bat 
the  great  progreaa  of  physieal  and  natural  seienoe,  as  veil 
as  of  the  seienoe  of  man  in  all  his  oonditions,  has  airakeD- 
ed  a  desire  for  a  higher,  more  comprehensive,  and  intelligent 
knowlelge  of  our  earth.  To  describe  withont  rising  to  the 
oauses  and  deaeending  to  the  conaequeneea  of  the  phenom- 
ena is  not  science.  The  reflactire  mind  craves  more.  While 
stndjing  the  earth  in  its  natural  aspects,  it  wishes  to  learn 
«ky  these  natural  phenomena  are  as  they  appear,  ho»  they 
are  prodaced,  and  what  lam  govern  them.  It  seeks  to 
understand  the  relations  of  matual  dependence  which  bind 
them  together,  as  causes  and  eSTeots,  into  a  vast  system,  into 
one  great  individunl  mechanism,  which  is  the  terrestrial 
globe  itself,  with  all  it  oontuns.  Bach  a  science  must  en- 
deavor to  diseover  those  inoessant  mutual  notions  of  the 
different  portions  of  physical  nature  upon  each  other,  of 
inorganic  nature  upon  organised  beings — upon  man  in 
particular — and  upon  the  successive  development  of  human 
societies ;  in  a  word,  to  study  the  reciprocal  action  of  all 
these  forces,  the  perpetual  play  of  which  constitutes  what 
might  be  oalled  ue  life  of  the  globe.  This  is  SeieiUifie 
QngrapAg,  which  may  be  defined  as  the  seienoe  of  the 
general  phenomena  of  the  present  life  of  the  globe  in  refer- 
ODoe  to  uieir  oonnection  and  mutual  dependence. 

It  may  be  asked  whether  a  seienoe  which  thus  embraces 
the  whole  domain  of  nature  and  man  has  a  claim  to  an  in- 
dividual existence ;  but  when  geology  has  taught  us  the 
composition  of  the  earth's  crust  and  the  history  of  its 
gradual  formation,  physics,  the  laws  which  govern  matter 
— when  botany  and  loology  have  classified  the  plants  and 
animals  aceording  to  their  affinities  and  differences  in  a 
grand  system  of  life ;  when  ethnography  and  history  have 
done  their  special  work, — it  still  remains  for  geography  to 
trace  out  the  relations  of  those  various  orders  of  things  to 
each  other.  Geography  needs  the  results  of  all  these  sci- 
ences, but  is  not  to  be  confounded  with  them. 

Oeography,  as  the  science  of  the  earth,  is  naturally  di- 
vided into  three  great  departments,  corresponding  to  three 
orders  of  facts :  the  earth  considered  aa  a  planet,  a  part  of 
the  solar  system,  or  Attninomieal  Otograpkgi  the- earth 
considered  in  itaolf,  the  Geography  of  NatHrtf  or  Fhytical 
Geography;  the  earth  considered  as  the  abode  of  man,  the 
Geor/rapky  of  Man.  These  three  departmonts  are  usually 
called  Matkematiealf  Phyaical,  and  Political  Geography. 

UATHKK4TICAL  Geoorapht  embraces  two  distinct  sci- 
ences, both  of  which  need  matbematies  as  their  principal 
instrument:  a.  Attronomieal  Oeography,  which  treats  of 
the  position  of  the  earth  in  the  solar  system,  of  its  gen- 
eral form,  its  movements  of  rotation  and  revolution  around 
the  SUB  as  eausea  of  the  daily  and  annual  changes  in  the 
distribation  of  aolar  light  on  the  surface  of  oar  planet,  or 
the  suceeasion  of  days  and  nights  and  seasons.  6.  Mathe- 
matical Oeography  proper  includes  Geodesy  (from  yj),  the 
"earth,"  and  Saim,  to  "divide" — vis.  in  mathematical  fig- 
ures), which  teaches  the  scientific  methods  of  aaoertaining 
the  exact  form  of  the  earth,  and  of  all  portions  of  its  sur- 
face, aod  their  precise  location  in  longttade  and  latitude ; 
Topography  (ntrat,  a  "place,"  and  ypii^ia,  to  "describe"), 
which  surveys  the  minor  features  of  relief  and  position  of 
land  and  water,  the  location  of  mountains,  rivers,  and 
places ;  and  Cartography,  which  teaches  how  to  repreaent 
the  same  on  maps  and  globes. 

Phtbicai,  Qeooraph  y  is  the  geography  of  nature.  Phys- 
ics, or  natural  philosophy,  is  its  principal  helpmate.  When 
it  confines  itself  to  a  simple  deaoription  of  the  natural  fea- 
tures of  the  land,  climate,  plants,  and  animals,  it  is  called 
Phytiography  ( from  firw,  "  nature,"  and  yp<>4«,  to  "  write  "), 
a  term  which  is  fast  coming  into  use.  When  applied  to  the 
waters,  it  is  Hydrography  (from  viup,  "  water,  and  yP<'^> 
to  "  write  "). 

Pkgneal  Oeography  proper,  however,  goes  farther,  and 
seeks  by  careful  oompariaon  to  diacover  the  laws  which 
regulate  the  structure  and  distribution  of  the  land-masses 
and  oceans.  It  shows  how  the  relief  of  the  continedts  con- 
trols their  drainage  and  shapes  the  vast  river-aystems,  ao 
useful  and  so  characteristic  of  each  of  them ;  how  the  very 
forma  of  the  lands,  together  with  their  sise  and  relative 
situation,  modify  the  climate,  the  productions,  and  there- 
fore the  capacity  of  each  country  for  commerce  and  oivili- 
xation.  It  not  only  describes  the  great  marine  currents 
which  circulate  in  the  bosom  of  the  oceans,  but  seeks  to 
discover  their  causes,  trace  their  connection,  and  the  vast 
iafluence  they  exert  upon  climate,  either  by  heating  or 
cooling  the  superincumbent  atmosphere.  It  is  not  enough 
for  it  to  find  that  the  temperature  is  highest  in  the  equa- 
torial regions  of  oar  globe,  and  gradually  decreases  toward 
the  poles;  it  inquires  into  the  cause  of  that  fundamental 
law  of  the  distribution  of  boat.  But,  while  this  general  law 
is  well  estsAlished,  why  is  it  that  mountains  which  rise  from 
the  burning,  tropical  plains  of  the  Amaion  and  the  Ganges 


are  capped  with  everlasting  snow  7  that  in  January  mow 
obstmota  the  atreeta  in  Xew  York  City,  while  in  the  same 
latitude  the  orange  tree  flourishes  under  a  genial  sun  and 
in  a  mild  atmosphere  in  Naples,  and  flowers  and  perpetual 
verdure  grace  toe  gardens  in  the  islands  of  the  Asores  in 
the  midst  of  the  Atlantic  ?  that  on  the  S.  of  the  American 
oontinent  Labrador  is  but  a  frosen  peninsula,  where  no  tree 
can  grow,  no  agriculture  is  possible,  in  the  same  latitude 
where  in  Europe,  on  the  other  side  of  the  Atlantic,  the  eitias 
of  Christiania,  Stockholm,  St.  Petersburg  flourish  in  the 
midst  of  cultivated  fields  7  Looking  at  the  distribution  of 
rain-water,  that  other  element  of  olimate  indispensable  for 
all  that  has  life  on  earth,  why  is  it  that  it  is  so  unequal, 
varying  ttooL  a  complete  or  almost  total  absence  in  the 
deaerta  to  aa  amount  which  woald  cover  the  ground  with  a 
layer  of  fifty  feet  of  water  ?  Why  are  the  sunny  regions 
of  the  tropics  blessed  with  a  quantity  of  rain-water  several 
times  greater  than  that  which  falls  in  our  temperate  regiona, 
while  the  foggy  regiona  toward  the  polea  receive  aa  many 
timea  less?  Why  are  the  rains  periodical  in  the  warm  re- 
gions, and  more  and  more  equally  distributed  throughout 
the  year  as  we  reoedc  from  them  toward  the  poles  ? 

To  answer  all  such  questions,  suggested  at  every  step  to 
the  reflecting  observer  of  nature's  phenomena,  physical 
geography  has  to  find  out  the  laws  which  govern  the  dis- 
tribution of  heat  and  of  the  rains.  It  has  to  study  the 
course  of  the  winds,  which  are  the  carriers  of  warm  and 
cold  air  from  one  place  to  another,  and  of  the  rains  from 
the  common  reservoir  of  the  ocean  to  the  interior  of  the 
continents.  It  thus  shows  that  upon  all  these  elements, 
properly  combined,  and  modified  in  their  action  by  the 
forms,  extent,  and  situation  of  the  land-masses  and  oceans, 
depend  the  distribution  of  life,  vegetable  and  animal,  on 
the  surface  of  the  globe,  and  the  degree  of  nsefnlness  to 
man  of  each  portion  of  hia  domain. 

The  scientific  treatment  of  every  portion  of  this  vast  field 
of  research  expands  into  a  science.  The  study  of  the  globe 
as  a  unit,  irrespective  of  its  surface,  involving  that  of  its 
general  form,  as  given  by  geodesy,  its  density,  its  magnet- 
ism, its  specific  temperature,  forms  a  group  to  which  may 
fitly  be  applied  the  name  of  Phyeice  of  the  Earth,  already 
mnch  in  use  among  French  scientists,  though  in  a  less  de- 
fined meaning.  Taking  up  the  surface,  Qeomorphy  (from  yi), 
the  "earth,"  and  iLOfi^i,  tl>o  "form  ")  studies  the  fortas,  hori- 
EOntal  and  vertical,  the  relief,  of  the  solid  laud,  including 
the  basin  of  the  oceans,  and  endeavors  to  find  out  the  lawa 
of  their  physical  structure  and  peculiar  arrangement ;  Hy- 
drology, those  which  regulate  the  land  and  oceanic  watera; 
and  their  movements.  Climatology,  or  the  science  of  cli- 
mates, aided  by  meteorology,  inquires  into  the  nature  and 
character  of  those  combinations  of  physical  agencies,  es- 
pecially of  heat  and  moisture,  which,  acting  through  the 
atmosphere,  foster  nature's  life.  The  Oeography  of  Plante, 
raised  by  Humboldt's  researches  to  the  dignity  of  a  science, 
and  the  Oeography  of  Animale,  treated  in  the  same  spirit, 
make  it  a  special  objeot  to  ascertain  the  mode  of  associa- 
tion of  plants  and  animals,  in  each  natural  region,  in  cha- 
racteristic groups  called  yloros  and/aunoa,  and  to  discover 
their  relation  with  the  special  climatic  influences  under 
which  they  are  found  and  sustained. 

The  Gboorapht  op  Hah,  Political  Geography,  or  the 
globe  as  the  abode  of  human  races  and  societies,  can  be 
viewed  under  different  aapeots.  It  may  be  a  simple  deaorip- 
tion of  the  varions  races  and  nations  of  men  as  found  in 
their  present  dwelling-places;  Ethnography  {ttrot,  "na- 
tion," and  Yp^M,  to  "  write  "),  the  scientific  form  of  which, 
inquiring  into  the  principles  underlying  their  nature,  re- 
lations, and  formation,  is  Ethnology,  To  give  a  descrip- 
tion of  the  civilized  nations,  their  characteristics,  their 
boundaries  and  extent,  their  territories,  an  enumeration 
of  their  cities,  an  oooount  of  their  constitution  and  gov- 
ernment, of  their  population  and  reaonroea,  is  the  object 
of  Political  Oeography  proper,  while  Statietice  gives  the 
numerical  data  relating  to  theae  various  branchea  of  the 
aubjeot. 

Bat  aaide  from  thia  deaoriptive  part,  a  multitude  of  ques- 
tiona  ariae.  We  aee  that  each  large  portion  of  the  earth  ia 
tenanted  by  a  peculiar  race — the  black  in  Africa,  the  yel- 
low in  Eaatem  Asia,  the  whito  in  Western  Asia  and  Eu- 
rope, the  so-ealled  red  in  both  Americas,  etc.  Is  there  any 
physical  peculiarity  of  relief  or  climate  in  each  of  these 
natural  regions  which  can  account  for  theae  deep  modifica- 
tions of  the  hnman  type  ?  What  infinenoe  have  these  con- 
tinents exerted,  with  their  plateaus,  plains,  and  mountains, 
on  the  formation  of  nations  and  languages — on  the  course 
of  the  migrations  which  have  spread  them  over  the  whole 
faoe  of  the  earth  ?  The  history  of  mankind  shows  that  each 
individual  continent  has  performed  a  different  part  in  the 
progress  of  civilisation.  Asia,  the  great  parent  continent, 
IS  a^o  the  mother  of  the  racea  and  civilisation  ;  in  Europe 
and  North  America  man'a  development  haa  attained  ita 
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highest  pitoh.  Ii  there  in  their  •tmetare,  elimate,  situa- 
tioD,  and  geogniphionl  properties  anything  wbieh  fiU  them 
l>etter  than  othen  for  suoh  fanetions?  Were  there  speoial 
geographioal  featarea  which  enabled  Paleitine,  Qreeoe,  and 
Italy  to  play  on  the  theatre  of  hiatory  the  brilliant  parts  for 
which  they  hare  been  oonspieooos  ?  All  theee  aoo  aimilar 
qaestiona  are  to  be  anawered  by  what  we  may  call  /ftWor* 
teal  or  Pkilotopkieat  Oeographu,  the  aiater  and  indiapen- 
aable  handmaid  of  the  Philosophy  of  History. 

A.  QvTOt, 

Geo'lOffT  [from  the  Gr.  ytj,  the  "earth,"  and  Aiyoc, 
"discourse"]  is  that  branch  of  natural  science  which 
treats  of  the  stmctare  of  the  ornat  of  the  earth  and  the 
mode  of  formation  of  its  roeka,  together  with  the  hiatory 
of  phyaioal  ohaoges  and  of  life  on  our  planet  during  the 
aucceaaire  atages  of  ita  hiatory.  It  depends  upon  miner- 
alogy for  its  knowledge  of  the  oonstituents  of  rooka,  and 
upon  ohemiatry  and  physics  for  its  knowledge  of  the  laws 
01  change ;  and  in  its  study  of  fossil  remains  it  is  closely 
conneoted  with  the  soienees  of  soology  and  botany.  A 
knowledge  of  geology  lies  at  the  base  of  phyaioal  geog- 
raphy, and  is  essential  to  the  skilful  proseoution  of  min- 
ing and  other  useful  arts,  A  subject  so  vast  and  so  com- 
plicated in  its  relations  requires  a  special  treatise  for  its 
discussion.  We  shall  merely  attempt  here  to  gire  a  sketoh 
of  the  results  as  yet  attained  by  geological  inrestigation, 
leaving  the  reader  to  consult  such  works  as  Dana's  Manual 
for  details  and  methods  of  reaearoh. 

The  geological  history  of  the  earth  is  ascertained  by  a 
study  of  the  sucoessive  beds  of  rook  whieh  have  been  de- 
posited on  its  surface,  and  of  the  masses  which  have  been 
loroed  up  in  a  liquid  state  from  within  its  crust,  together 
with  the  foasil  remains  of  animals  and  plants  which  cer- 
tain of  the  beds  contain.  As  thus  established,  it  is  nsnally 
divided  into  four  great  periods,  the  names  of  whieh  ar« 
taken  from  the  progress  of  animal  life,  as  this  at  present 
affords  one  of  the  ^it  criteria  for  geologieal  elaasifleation. 
They  are— 

I.  The  Kozoic,  or  "period  of  the  dawn  of  life." 
II.  The  PAL.JEOZ0IC,  or  "period  of  anoient  life." 

III.  The  Mnozorc,  or  "middle  period  of  life." 

IV.  The  Nxozoic,  or  "  recent  period  of  life." 

Each  of  these  admits  of  subdivisions;  which  may  stand 
as  follows,  beginning  with  the  oldest: 
Eozoic,       .  LannntiaH,  Masozoic,     Tria—ie, 

ffuroniaa,  Jurotsto, 

Paleozoic,  Cambrian^  or  Prv-  Cretaeeoua, 

mordial,  'Seozoio,       Eoetne, 

Silttro-Canibrian,  Mioeetu, 

Silurian,  JHioetiu, 

Devonian,  Pott-ptioc*n» 

Carbon\fennu,  and  Seeent. 

Permian, 
I.>PBiiiniyB  CoHDmox  op  ni  Bartb. — In  the  oldest 
condition  of  the  earth,  shown  by  the  most  ancient  of  the 
rock-formations  above  referred  to,  its  surface  was  covered 
with  water  more  generally  than  at  present,  and  sediments 
were  then,  as  now,  being  deposited  in  the  waters.  The 
earth  mnat,  however,  have  an  earlier  hiatory  than  this, 
though  not  repreaented  by  diatinct  geological  monuments. 
This  primitive  condition  of  the  earth  is  a  aubject  of  infer- 
ence and  speculation,  rather  than  of  actual  knowledge; 
still,  we  may  begin  with  a  consideration  of  a  fact  bearing 
upon  theae  queationa  whieh  haa  long  excited  attention.  It 
ia  the  observed  increase  in  temperature  in  descending  into 
deep  mines  and  in  the  water  of  deep  artesian  weila — an  in- 
creaae  which  may  be  atated  in  round  numbers  at  I  degree 
of  heat  of  the  centigrade  aoale  for  every  100  feet  of  depth 
from  the  surftMe.  These  observations  apply,  of  course,  to 
a  very  inconsiderable  depth,  and  we  have  no  certainty  that 
this  rate  continues  for  any  great  distance  towards  the  cen- 
tre of  the  earth.  If,  however,  we  regard  it  as  indicating 
the  actual  law  of  inoreaae  of  temperature,  it  would  reault 
that  the  whole  crust  of  the  earth  is  a  mere  shell  covering 
a  molten  mass  of  rooky  matter.  Thus,  a  very  slight  exer- 
cise of  imagination  would  carry  us  baek  to  a  time  when 
this  slender  crust  had  not  yet  been  formed,  and  the  earth 
rolled  through  space  an  incandescent  globe,  with  all  its 
water  and  other  vaporisable  matters  in  a  gaseous  state. 
Astronomical  oalculation  has,  however,  shown  that  the 
earth,  in  its  relation  to  the  other  heavenly  bodies,  obeys 
the  laws  of  a  rigid  ball,  and  not  of  a  fluid  globe.  Henoe, 
it  haa  been  inferred  that  its  actual  crust  must  be  very  thick, 
perhaps  not  less  than  2500  miles,  and  that  its  fluid  portion 
must  therefore  be  of  smaller  dimenaiona  than  has  been  in- 
ferred from  the  observed  increase  of  temperature.  Further, 
it  seems  to  have  been  rendered  probable,  from  the  density 
of  roek-mattar  in  the  solid  and  liquid  states,  that  a  molten 
globe  would  solidity  at  the  eentre  as  well  as  at  the  surface, 
and  oonseqnently  that  the  earth  most  not  only  hare  a  solid 


emst  of  great  thiekness,  bat  also  a  solid  nnelens,  and  that 
any  liquid  portions  must  be  a  sheet  or  detaehed  masses  in- 
tervening between  these.  Still,  this  would  merely  go  to 
show  that  the  earth  has  advanced  far  toward  the  entire  loss 
of  its  original  heat.  Other  considerations,  based  on  the 
form  of  the  earth  and  the  distribution  of  variances,  lead  to 
similar  eonelusions.  It  must  be  observed,  however,  that,  as 
Dr.  Hunt  has  well  shown,  there  are  good  reasons  for  the 
belief  that  the  products  of  volcanoes  arise  chiefly  from  the 
fusion  of  portions  of  the  stratified  orusts.  Sueh  considera- 
tions, however,  lead  to  the  conclusion  that  the  former 
watery  condition  of  our  planet  was  not  its  first  state,  and 
that  we  must  traoe  it  back  to  a  previous  reign  of  fire.  The 
reasons  whieh  can  be  adduced  in  support  of  this  are  no 
donbt  somewhat  vague,  and  may  in  their  details  he  vari- 
ously interpreted,  but  at  present  we  hare  no  other  inter- 
pretation to  give  of  that  chaos  formless  and  void,  that  state 
in  whioh  "nor  aught  nor  naught  existed,"  whieh  the  sacred 
writings  and  the  traditions  and  poetry  of  ancient  nations 
concur  with  modem  seienoe  in  indieating  as  the  primitive 
state  of  the  earth. 

II.  Eozoic  Tihe  (Arch^bait  of  Daha). — Here  wo  have 
aotual  monuments  to  study.  The  Lanrentian  rooks,  more 
especially,  occupy  a  very  wide  space  in  the  northern  part 
of  America,  the  name  being  derived  from  the  vast  belt  of 
these  rooks  stretching  across  the  northern  part  of  Canada 
and  constituting  the  Lanrentide  hilla  of  the  old  French  ex- 
plorers. Theae  rocks  stretch  along  the  N.  side  of  the  St. 
Lawrence  River  from  Labrador  to  Lake  Superior,  and 
thence  northwardly  to  an  unknown  distance,  constituting 
a  wild  and  rugged  district,  often  rising  into  hills  4000  feet 
high,  and  in  the  deep  gorge  of  the  Saguenay  forming  elilTs 
1500  feet  in  sheer  hei^t  from  the  water's  edge.  B.  of  this 
great  ridge  the  isolated  mass  of  the  Adirondack  Mountain! 
rises  to  the  height  of  6000  feet,  rivalling  the  newer  (though 
still  very  ancient)  chain  of  the  White  Monntaina.  Along 
the  eastern  coast  of  North  America  a  lower  ridge  of  Lau- 
rentian  rock,  only  appearing  here  and  there  from  under 
the  overlying  sediments,  ia  seen  in  Newfoundland,  in  New 
Bmnswiok,  and  perhaps  in  Nova  Scotia,  and  farther  8.  in 
Massachusetts,  and  as  far  as  Maryland.  In  the  Old  World 
rocks  of  this  age  do  not,  so  far  as  known,  appear  so  exten- 
sively. They  have  been  recognised  in  Norway  and  Swe- 
den, in  the  Hebrides,  and  in  Bohemia,  and  may  no  doubt 
be  yet  diseovered  in  other  localities.  Still,  the  grandest 
and  most  instmetive  development  of  these  rocks  is  in  North 
America,  and  it  is  there  that  we  may  beat  investigate  their 
natura  and  endeavor  to  restore  the  conditions  in  whioh  they 
were  deposited.  Though  originally  sedimentary,  they  are 
very  different  in  their  external  aspect  f^m  the  silt  and 
mud,  the  sand  and  gravel,  and  the  shell  and  ooral  rocks  of 
the  modern  sea  or  of  the  more  recent  geological  formations. 
Yet  the  difference  is  one  in  condition  rather  than  In  eom- 
position.  Deeply  buried  in  the  earth  under  newer  sedi- 
ments, they  have  been  baked  until  sandstones,  gravels,  and 
clays  have  become  erystalline,  as  gneiss,  mica-schist,  horn- 
blende-achiat,  andquartsite,  ahowing  at  first  aight  no  resem- 
blance to  the  original  material,  except  in  the  regularly  strat- 
ified and  bedded  arrangement  whioh  serves  to  distinguish 
them  from  igneous  or  volcanic  rocks.  In  like  manner,  cer- 
tain finer  ealoaraous  sediments  have  been  changed  into 
Labrador  feldspar,  and  what  were  onoe  common  limestones 
appear  as  crystalline  marbles.  If  the  evidence  of  sueh 
metamorphoses  is  asked  for,  this  is  twofold.  In  the  first 
place,  these  rocks  are  similar  in  stmetnre  to  more  modem 
beds  which  have  been  partially  metamorphosed,  and  in 
which  the  transition  from  the  unaltered  to  the  altered  state 
can  bo  observed.  Secondly,  there  are  limited  areas  in  the 
Lanrentian  itself  in  whioh  the  metamorphism  has  been  so 
imperfect  as  to  permit  traces  of  the  original  character  of 
the  rock  to  remain.  In  North  America  these  Lanrentian 
rocks  attain  to  an  enormous  thickness.  This  has  been  es- 
timated by  Sir  W.  Logan  at  30,000  feet,  so  that  the  beds 
would,  if  piled  on  each  other  horizontally,  be  as  high  as 
the  highest  mountains  on  the  earth.  They  appear  to  con- 
sist of  two  great  series,  the  Lower  and  the  Upper  Lanren- 
tian. Even  if  we  suppose  that  in  the  earlier  stages  of  the 
world's  history  erosion  and  deposition  were  somewhat  more 
rapid  than  at  present,  the  formation  of  suoh  deposits,  prol>- 
ably  mora  widely  spread  than  any  which  sncceeded  them, 
must  have  required  an  enormoos  length  of  time. 

Qeologists  long  looked  in  vain  for  evidences  of  life  ia 
the  Lanrentian  period,  but  its  probable  existence  was  in- 
ferred from  such  oonsiderations  as  the  abundance  of  car- 
bon, limestone,  iron,  etc.— materials  known  to  be  acouma- 
lated  in  the  newer  formations  by  the  agency  of  life.  In 
addition  to  this  inferential  evidence,  however,  one  well- 
marked  animal  fossil  has  at  length  been  found  in  tha 
Laurentian  of  Canada — EozoSn  Canadenee,  a  gigantio  rep- 
resentative of  one  of  the  lowest  forms  of  animal  life,  that 
of  the  Protozoa,  and  of  a  typo  still  extant  in  the  ooeaa. 
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ud  remarkable  for  its  power  of  colleetiag  and  seoreting 
oalcareoiu  matter.  The  exiateooe  of  such  creatures  snp- 
Fio. 
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poees  thnt  of  other  orgnoiains,  probably  microscopic  plants, 
on  which  thej  conld  feed.  No  traces  of  these  nave  been 
observed,  though  the  great  quantity  of  carbon  in  the  beds 

f>rohabl7  implies  the  existence  of  the  larger  sea-weeds.  Of 
ife  on  the  Laarentian  land  we  know  nothing,  unless  the 
great  beds  of  iron  ore  already  referred  to  may  be  taken  as 
a  proof  of  land  vegetation. 

III.  Tbk  PALXOzorc  TiJtE. — (1)  The  Cambrian,  or  Pri- 
mardinl. — Between  the  time  when  foinb'n  CnnadriiH  flour- 
ished in  the  seas  of  the  Lanrentian  period,  and  the  age 
which  we  hare  been  in  the  habit  of  calling  Primoidial,  or 
Primordial  Silurian,  a  great  gap  evidently  exists  in  oar 
knowledge  of  the  succession  of  life  on  both  the  continents, 
representing  a  vast  lapse  of  time,  in  which  all-tho  beds  of 
the  Upper  Lanrentian  were  deposited,  in  whioh  the  Lan- 
rentian sediments  were  altered,  contorted,  and  upheaved, 
and  in  whioh  another  immense  series  of  beds,  the  Huro- 
nian  and  Lower  Cambrian,  were  farmed  in  the  bottom  of 
the  sea.  The  western  hemisphere,  where  the  Laurentian 
is  so  well  represented,  is  especially  unpmduotive  in  fossils 
of  the  immediately  succeeding  period.  Worm-burrows  and 
remains  of  Eozonn,  however,  occur  in  beds  of  this  age  in 
Canada.  Here,  however,  the  European  series  comes  in  to 
give  us  some  small  help.  Oiimbel  has  described  in  Bavaria 
a  great  scries  of  gneissio  rocks  corresponding  to  the  Lau- 
rentian, or  at  least  to  the  lower  part  of  it.  Above  these 
are  what  he  calls  the  Hercynian  mica-slate  and  primitive 
clay-slate,  probably  equivalent  (o  the  Huronian,  in  the 
latter  of  which  he  finds  a  peculiar  species  of  BmoHii,  which 
he  names  EmoHn  Bavaricimt.  In  England,  also,  the  Long- 
wynd  group  of  rocks  in  Shropshire  and  in  Wales,  and  their 
equivalents  in  Ireland,  appear  to  be  the  immediate  succes- 
sors to  the  Hnronian,  and  have  afforded  some  obscure  worm- 
burrows,  or  perhaps  casts  of  sponges  or  fueoids,  with  a 
small  shell  of  the  genus  LingHltlln,  and  also  fragments  of 
orustaeeens  (Palropyge).  If  these  rocks  are  really  the 
next  in  order  to  the  Eoioio,  they  show,  even  in  their  few 
Vni,.  ir.— SI 
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fossils,  a  marked  advance  in  life  immediately  on  the  com- 
mencement of  the  Primordial  period.  In  Ireland  the  cu- 
rious Oldhamia  appears  to 
ooour  in  rocks  equally  old. 
In  the  Middle  Cambrian, 
however,  various  forms  of 
marine  life  abound,  for  to 
this  age  we  may  refer  the 
Menevian  beds   of  Wales 
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Brachiopods  fmm  the  Prlraonilal   ??''  *t^  Acadian  group  of 
of  New  Brunswick.  New  Brunswick  ;  and  the 

Upper  Cambrian  may  bo 
held  to  include  the  rich  lingula  Hags  of  Wales  and  the 
Potsdam  and  Caloiferous  groups  of  American  geologists. 
The  beds  of  the  Middle  and  Upper  Primordial  are  especi- 
ally rich  in  orustaocans  of  the  order  Trilobites.  The  Prim- 
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ParadorUUt  Mtrmac,  a  Primordial  TriloliUe  from  Kew  Bruns- 
witlt ;  restored  by  G.  S.  F.  Matthew. 

ordial  sediments  must  have  at  one  time  been  very  widely 
distributed,  and  must  have  filled  up  many  of  the  inequali- 
ties produced  by  the  rending  and  contortion  of  the  Lau- 
rentian beds.  Their  thicker  and  more  massive  portions 
are,  however,  necessarily  along  the  borders  of  the  Laa- 
rentian continent;  and  as  they  io  their  tarn  were  raised 
np  into  land,  they  became  exposed  to  the  denuding  action 
first  of  the  sea,  and  nflcrwaras  of  the  rain  and  rivers,  and 
were  so  extensively  wasted  away  that  only  in  a  few  re- 
gions do  large  areas  of  them  remain  visible.  That  of 
Bohemia  has  afforded  to  Barrand*  a  great  number  of  most 
interesting  fossils.  The  Shropshire  districts  in  England, 
and  those  of  Wicklow  in  Ireland,  are  also  of  great  in- 
terest: and  next  to  these  in  importance  are  perhaps  the 
Acadian  and  Potsdam  groups  of  North  America,  in  which 
these  formations,  with  characteristic  fossils,  oooapy  wide 
areas,  and  in  some  parts — as,  for  example,  in  Nora  Scotia 
and  in  New  England — there  are  extensive  areas  of  old 
metamorphic  rocks  whose  age  has  not  been  determined 
by  fossils,  but  which  may  belong  to  this  period. 

(2)  The  Siluro-Cnmbrian,  or  Lower  Stlnrian. — In  North 
America  this  is  represented  by  the  great  Trenton  group  of 
limestones,  with  the  Uticn  shale  and  Hudson  River  group 
above.  In  Britain  the  Bala  and  Caradoo  groups  are  its 
representatives.  In  America  it  is  remarkable  for  its  ex- 
tensive distribution  and  the  thick  limestones  which  it  con- 
tains, ond  it  exhibits  a  greatly  increased  and  more  varied 
marine  fauna.  The  Trenton  limestone  in  North  America 
can  be  traced  over  forty  degrees  of  longitude,  and  through- 
out this  space  it  is  composed  almost  entirely  of  comminuted 
corals,  cnnoids,  and  shells.  The  muddy  and  sundy  de- 
posits of  the  Utica  and  Hudson  periods  which  succeed  are 
almost  as  extensive.  It  will  be  convenient  to  notice  under 
this  head  the  leading  marine  animals  of  the  Lower  PalsBO- 
xoic,  so  as  to  avoid  repetition. 

The  Siluro-Cambrian  presents  us  with  a  definite  physical 
geography,  for  the  nortnem  hemisphere  at  least;  and  this 
physical  geography  is  a  key  to  the  life-conditions  of  the 
time.  The  North  American  continent,  from  its  great  un- 
broken area,  affords,  as  usual,  the  best  means  of  appreci- 
ating this.     In  this  period  the  northern  currents,  acting 
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perhaps  in  hannony  with  old  Laureotian  outcropi,  had 
deposited  in  the  eea  two  long  submarine  ridges  running  to 
the  southward  from  the  extreme  ends  of  the  Laurentian 
nucleus,  and  constituting  the  foundations  of  the  present 
ridges  of  the  Ruck;  Mountains  and  the  Alleghanies.  Be- 
tween these  the  extensive  triangular  area  now  constituting 
the  greater  part  of  North  America  was  a  shallow  oceanic 
plateau,  sheltered  from  the  cold  polar  currents  by  the  Lau- 
rentian  land  on  the  N.,  and  separated  by  the  ridges  already 
mentioned  from  the  Atlantic  and  Pacific.  It  was  on  this 
great  plateau  of  warm  and  sheltered  ocean  that  what  wo 
oall  the  Silurian  fauna  lived,  while  of  the  creatures  that 
inhabited  the  depths  of  the  great  bounding  oceans,  whose 
abysses  must  have  been  far  deeper  and  at  a  much  lower 
temperature,  we  know  little.  During  the  long  .Silurian 
period,  it  is  true,  the  great  American  plateau  underwent 
many  revolutions,  sometimes  being  more  deeply  submerged, 
and  having  clear  water  tenanted  by  vast  numbers  of  corals 
and  shell-fishes ;  at  others  rising,  so  as  to  become  shallow 
and  to  receive  deposits  of  sand  and  mud ;  but  it  was  al- 
ways distinct  from  the  oceanic  area  withouL  In  Europe, 
in  like  manner,  there  seems  to  have  been  a  great  internal 
plateau  bounded  by  the  embryo  hills  of  Western  Europe  on 
the  W.,  and  harboring  a  very  similar  assemblage  of  orea- 
tares  to  those  existing  in  America.  Further,  during  the  two 
Silurian  periods  themselves  there  were  great  changes, 
from  a  fauna  of  somewhat  Primordial  type  up  to  a  new 
order  of  things  in  the  Upper  Silurian,  tending  towards  the 
novelties  whieh  were  introduced  in  the  succeeding  Devon- 
ian and  Carboniferous.  We  may,  in  the  first  plaoe,  sketch 
these  changes  as  they  occurred  on  the  two  great  continen- 
tal plateaus,  noting  as  we  proceed  such  hints  as  can  be  ob- 
tained with  reference  to  the  more  extensive  oceanic  spaces. 

Previous  to  the  beginning  of  the  age  both  plateaus  seem 
to  have  been  invaded  by  sandy  and  muday  sediments, 
charged  at  some  periods  and  places  with  (tiognesian  lime- 
stone ;  and  these  circumstances  were  not  favorable  to  the 
existence  or  preservation  of  organic  remains.  Such  are 
the  Potsdam  and  Calciferons  beds  of  America  and  the  Tre- 
madoo  Llandeilo  beds  of  England.  The  Potsdam  and  Tre- 
madoo  should  be  included  in  the  Cambrian,  and  the  suc- 
ceeding Chazy  limestone  may  be  regarded  as  the  transition 
group  to  the  Silurian.  It  is  further  to  be  observed,  in  the 
case  of  these  beds,  that  if  we  begin  at  the  W.  side  of 
Europe  and  proceed  easterly,  or  at  the  E.  side  of  America 
and  proceed  westerly,  they  become  progressively  thinner, 
the  greater  amount  of  material  being  deposited  at  the 
edges  of  the  future  continents,  just  as  on  the  sides  of  a 
muddy  tideway  the  flats  are  higher,  and  the  more  coarse 
sediment  deposited  near  the  margin  of  the  channel,  and 
fine  mud  is  deposited  at  a  greater  distance  and  in  thinner 
beds.  The  cause,  however,  on  the  great  scale  of  the  At- 
lantic was  somewhat  different,  ancient  ridges  determining 
the  border  of  the  channel.  This  statement  holds  good  not 
only  of  these  older  beds,  but  of  the  whole  of  the  Silnrian 
and  of  the  succeeding  Devonian  and  Carboniferous,  all 
deposited  on  these  same  plateaus.  Thus,  in  the  case  of  the 
Siltirian  in  England  and  Wales  the  whole  series  is  more 
than  20,000  feet  thick,  but  in  Russia  it  is  less  than  1000 
feet.  In  the  eastern  part  of  America  the  thickness  is 
estimated  at  quite  as  great  in  amount  as  in  Europe,  while 
in  the  region  nf  the  Mississippi  the  Silurian  rocks  are 
scarcely  thicker  than  in  Russia,  and  consist  in  great  part 
of  limestones  and  fine  sediments,  the  sandstones  and  con- 
glomerates thinning  out  rapidly  eastward  of  the  Appala- 
ohian  Mountains. 

In  the  animal  life  of  this  period  we  may  remark  the  vast 
abundance  and  variety  of  corals.  The  polyps  were  repre- 
sented in  the  Silurian  seas  by  a  great  number  of  allied  yet 
different  forms,  equally  effectual  with  those  of  the  modem 
ocean  in  the  great  work  of  secreting  carbonate  of  lime  in 
stony  masses,  and  therefore  in  the  building  up  of  conti- 
nents. The  animals  themselves  must  have  differed  some- 
what from  their  modem  successors.  This  we  gather  from 
the  structure  of  their  stony  cells,  which  present  points  of 
difference  indicating  corresponding  difference  of  detail  in 
the  soft  parts.  Zoologists  thus  separate  the  rugose  or 
wrinkled  corals  and  the  tabulate  or  floored  corals  of  the 
Silurian  from  those  of  and  prevailing  in  the  modern  seas. 
Next  to  the  eorals  we  may  place  the  orinoids,  or  stone- 
lilies,  creatures  abounding  tnroughout  the  Silnrian  seas, 
and  realising  a  new  creative  idea,  to  be  expanded  in  subse- 
quent geological  time  into  all  the  multifarious  types  of  the 
star-fishes  and  sea-urchins.  A  typical  crinoid,  such  as  the 
QluptocrinuK  of  the  Lower  Silurian,  consists  of  a  flexible 
jointed  stem,  sometimes  several  feet  in  length,  composed  of 
short  cylindrical  disks  curiously  articulated  together,  a 
box-like  body  on  top,  made  up  of  polygonal  sides  attached 
to  each  other  at  the  edges,  and  fine  radiating  jointed  arms 
furnished  with  branches  and  branchlets,  or  fringes,  all  articu- 
lated and  capable  of  being  flexed  in  any  direction.     Such 


a  oreatore  has  more  the  aspect  of  a  Sower  than  an  animal ; 
yet  it  is  really  an  animal,  and  sulxists  by  oollecting  with 
its  arms  and  drifting  into  its  mouth  minute  creatures  float- 
ing in  the  water.  Another  group  less  typical,  but  abun- 
dantly represented  in  the  Silurian  seas,  is  that  of  the  Cys- 
tideans,  in  which  the  body  is  sack-like  and  the  arms  few, 
and  sometimes  attached  to  the  body.  They  resemble  the 
young  or  larvte  of  crinoids.  Among  ihellfishes,  of  which 
vast  multitudes  of  all  grades  existed  in  the  Silurian,  we 
may  select  the  representatives  of  the  highest  group.  In 
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the  Silurian  period  there  were  not  only  nautili  like  ours, 
but  a  peculiar  kind  of  straight  nautilus,  the  Ortboceratite, 
which  sometimes  attained  to  a  gigantic  size.  The  shells  of 
these  creatures  may  be  compared  to  those  of  nautili  straight- 
ened out,  the  obambers  being  placed  in  a  direct  line  in  front 
of  each  other.  A  great  number  of  species  have  been  dis- 
covered, many  quite  insignificant  in  site,  but  others  as 
much  as  twelve  feet  in  length  and  one  foot  in  diameter  at 
the  larger  end.  Indeed,  accounts  have  been  given  of  indi- 
viduals of  much  larger  growth.  These  large  Orthoceratitcs 
were  the  most  powerful  marine  animals  known  to  us  in  the 
Silurian,  and  must  have  been  in  those  days  the  tyrants  of 
the  seas. 

Among  the  cmstaoeans  or  soft  shell-flshes  of  the  Silurian 
we  meet  with  the  Trilobites,  continued  from  the  Primordial 
in  great  and  increasing  foroe,  and  represented  by  many 
and  beautiful  species ;  while  an  allied  group  of  shell-fishes 
of  low  organisation  bnt  gigantic  sise,  the  Eurypterids, 
came  in  with  the  Upper  Silurian,  and  were  provided  with 
powerfnl  limbs,  long  flexible  bodies,  and  great  eyes  in  the. 
front  of  the  head,  and  were  sometimes  several  feet  in  length. 

No  remains  found  in  the  Silnrian  rocks  have  been  more 
fertile  sources  of  discussion  than  the  so-called  Ornpkolila, 
a  name  given  long  ago  by  Linnseus,  in  allusion  to  the  re- 
semblance of  some  species,  having  rows  of  cells  on  ono 
side,  to  minute  lines  of  writing.  These  little  bodies,  which 
ar«  oharacteristie  of  some  portions  of  the  Siluro-Cambrian, 
usually  appear  as  black  coaly  stains  on  the  surface  of  the 
rock,  showing  a  slender  stem  or  stalk,  with  a  row  of  little 
projecting  cells  at  one  side,  or  two  rows,  one  at  each  side. 
The  more  perfect  specimens  show  that  in  many  of  the  spe- 
cies, at  least,  these  fragments  were  branches  of  a  complex 
organism  spreading  frotn  a  centre ;  and  at  this  centre  tnere 
is  sometimes  perceived  a  sort  of  membrane  connecting  the 
bases  of  the  branches,  and  for  which  various  uses  hare 
been  conjectured. 

(3)  The  Silurian  proper,  or  Upper  Silurian. — The  cen- 
tral mass  of  this  formation  in  Eastern  America  is  the  great 
Niagara  limestone,  almost  equal  to  the  Trenton  in  extent 
and  thickness,  and  constituting  by  its  outcropping  edge 
the  abrupt  escarpment  over  which  Niagara  pours  its  waters. 
Under  the  Niagara  limestone  are  the  sandy  and  pebbly 
beds  of  the  Medina  and  Oneida  formations,  and  above  it, 
in  the  typical  New  York  regions,  are  shallow  water  sand- 
stones, marls,  and  magnesian  limestones,  constituting 
the  Salina  group,  supporting  a  mixed  calcareous  and  ar- 
gillaceous series,  the  Lower  Holderberg  group.  The  life 
of  the  Upper  Silurian  is  not  markedly  distinct  from  that 
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of  the  Lower  Silnrian  group,  except  in  some  general  ape- 
eifio  t;pes,  and  we  have  already  anticipated  most  of  its 
great  d;naitiea  of  life  in  deacribing  the  Silaro-Cambrian. 
In  ita  apper  member,  however,  we  find  the  flnt  appearance 
of  fiahes  and  of  land-planta.  The  land-plants  of  the  Up- 
per Silnrian  as  jet  kqown  arc  conSned  to  a  few  species, 
representing  members  of  the  family  of  club-moases,  or  Ly- 
copodiaoess.  They  belong  to  the  genera  Lepidodendron 
and  Ptilopki/ton,  to  be  noticed  in  the  sequel.  In  Great 
Britain  the  Wenlock  limestone  and  shale,  so  rich  in  beautl- 
fally  preserved  marine  organisms,  are  the  equivalents  of 
the  Niagara  of  America,  and  the  Ludlow  formations  rep- 
resent  the  Lower  Helderberg.  As  already  stated,  we  find 
in  tlie  Upper  Silnrian  the  first  vertebrate  animals,  ivpre- 
tcnted  by  several  species  of  shark-like  fiehes,  which  come 
in  here  as  foremnners  of  the  dynasty  of  the  Vertebrates, 
which  from  that  day  to  this  have  been  the  masters  of  the 
world.  These  earliest  vertebrates  are  especially  interesting 
as  the  first  known  examples  of  a  plan  of  stmcturo  which 
culminates  only  in  man  himself.  They  appear  to  have  had 
eartilagioona  skeletons,  and  in  this,  and  their  shagreen- 
like skin,  strong  bony  apinea,  and  trenchant  teeth,  to  have 
much  resembled  onr  modem  sharks,  or  rather  the  dog- 
fiehea,  for  they  were  of  small  size.  One  genus  (Pteraspia), 
apparently  the  oldest  of  the  whole,  belongs,  however,  to  a 
tribe  of  mailed  fisbea  allied  to  some  of  those  of  the  old 
red  sanditone.     In  both  cases  the  groups  of  fishes  repre- 
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PtenupU,  a  mailed  fish  of  the  Upper  Silurian,  as  restored  by 
Powrie  and  Ldiakaster. 

fenting  the  first  known  appearance  of  vertebrates  were 
allied  to  tribes  of  somewhat  high  organisation  in  that  class; 
and  they  asserted  their  claims  to  dominanoy  by  being  pre- 
daccous  and  carnivorous  creatures,  which  must  have  ren- 
dered themselves  formidable  to  their  invertebrate  contem- 
poraries. 

(4)  The  Devonian,  or  Brian.* — In  this  age  our  know- 
ledge of  land-plants  greatly  increases,  and  we  have  evi- 
dence that  onr  continents  were  more  definitely  assuming 
their  present  forms.  The  lowest  Devonian  beds  in  tho 
Pennsylvania  and  Xew  York  series  are  sandy  deposits,  the 
Oriakany  and  Schoharie  sandstones.  These  are  succeeded 
by  a  great  Oceania  limestone  rich  in  corals,  and  named, 
from  its  concretions  of  homstone,  an  impure  fiint,  the  Cor- 
niferous  limestone.  Associated  with  it  arc  the  Hamilton 
and  Qencsee  shales.  Above  these  are  the  sandy  and  muddy 
beds  known  aa  the  Portage  and  Chemung  groups,  still  rich 
in  marine  fossils,  but  holding  alao  many  fossil  plants.  In 
the  more  eastern  part  of  America,  as  along  the  Appalachian 
ridges  and  in  Gasp£  and  New  Branswick,  the  great  marine 
limestone  is  absent,  and  shallow  water  and  littoral  beds,  in 
aome  places  rich  in  land-plants,  are  alone  developed.  In 
like  manner,  in  Europe  the  marine  limestones  of  the  Eifel 
and  of  Devonshire  are  represented  in  Central  England  and 
Scotland  by  the  "old  rod  sandstone,"  containing  remains 
of  fishes  and  of  land-plants.  When  we  read  Hugh  Miller's 
graphic  descriptions  of  the  old  red  sandstone  of  Scotland, 
with  its  numerous  and  wonderful  fisbea,  we  have  before  na 
a  formation  altogether  distinct  from  that  of  Devonshire  or 
the  Eifel.  But  the  one  represents  the  shallow,  and  the 
other  the  deeper,  seas  of  the  same  period.  We  learn  this 
by  careful  tracing  of  the  beds  to  tneir  junction  with  the 
corresponding  series,  and  by  the  occasional  occurrence  of 
the  characteristic  fishes  of  the  Scottish  strata  in  tho  Eng- 
lish and  German  beds.  In  like  manner  a  geologist  who 
explores  the  Qasp6  sandstones  or  the  New  Brunswick  De- 
vonian shales  has  under  his  consideration  a  group  of  beds 
very  dissimilar  from  that  which  he  would  have  to  study  on 
the  shores  of  Lake  Erie.  But  here,  again,  identity  of  rela- 
tions to  the  Silurian  below  and  the  Carboniferous  above 
shows  the  contemporaneousness  of  the  beds;  and  this  ia 
confirmed  by  the  occurrence  in  both  series  of  aome  of  the 
same  plants  and  shells  and  fishes.  It  will  further  be  ob- 
served that  it  is  in  the  Middle  that  the  greatest  difference 
occurs.  Sand  and  mud  and  pebble  banks  were  almost  uni- 
versal over  our  two  great  continental  plateaus  in  the  Older 
and  Newer  Devonian.  But  in  the  Jliddle  there  were  in 
some  places  oceanic  areas  with  coral  reefs;  in  others,  shal- 
low flats  and  swamps  rich  in  vegetation.  Herein  we  see 
the  greater  variety  and  richness  of  the  Devonian.  Had  we 
lived  in  that  age,  we  should  not  have  seen  great  conti- 
nents like  those  that  now  exist,  but  we  could  have  roamed 


*  The  name  Brian  Is  derived  from  the  Erie  division  of  the 
State  survey  of  New  York,  and  from  the  extensive  distribution 
of  this  formation  around  the  shores  of  Lake  Erie. 


over  lovely  islands  with  breeiy  hills  and  dense  lowland 
jungles,  and  we  could  have  sailed  over  blue  coral  seas, 
glowing  below  with  all  the  fanciful  forms  and  brilliant 
colors  of  polyp-life,  and  filled  with  active  and  beautiful 
fishes.  Especially  did  all  these  conditions  culminate  in  the 
Middle  Devonian,  when  what  are  now  the  continental  aretn 
of  the  northern  hemisphere  must  have  much  resembled  the 
present  insular  and  oceanic  regions  of  tho  South  Pacific. 

From  the  abundant  life  of  the  Devonian  period  we  may 
select,  as  specially  characteristic,  its  corals,  its  fishes,  and 
ita  land-plants.  The  central  limestones  of  the  Devonian 
may  be  regarded  as  the  head-quarters  of  the  peculiar  types 
of  corals  characteristic  of  the  Palseoioic  age.  Here  they 
were  not  only  vastly  numerous,  but  present  some  of  their 
grandest  and  also  of  their  most  peculiar  forms.  Edwards 
and  Haime,  in  their  Monograph  of  Britiih  Fotril  CoraU 
(1854),  enumerate  150  well-developed  species,  and  the 
number  has  since  been  largely  increased.  Tho  reign  of 
fishes  began  in  tho  Upper  Silnrian,  for  in  the  rocks  of  thia 
age,  more  especially  in  England,  several  species  have  been 
found.  They  occur,  however,  only  in  the  newer  beds  of 
this  formation,  and  are  not  of  large  size  nor  very  abun- 
dant. It  is  to  be  observed  that,  in  so  for  as  the  fragments 
discovered  can  bo  interpreted,  they  indicate  the  existence 
of  two  distinct  types  of  fishes — the  Ganoids,  or  gar-fishes, 
protected  with  bony  plates  and  scales,  and  tho  Placoids, 
or  shark-like  fishes — and  that  in  the  existing  world  these 
fishes  are  regarded  as  occupying  a  high  place  in  their  class. 
Further,  these  two  groups  of  fishes  are  those  which  through 
a  large  portion  of  geological  timo  continue  to  prevail  to 
the  exclusion  of  other  types,  the  ordinary  bony  fishes  hav- 
ing been  introduced  only  in  comparatively  recent  periods. 
With  the  Devonian,  however,  there  comes  a  vast  increase 
to  the  finny  armies ;  and  so  characteristic  are  these  that 
the  Devonian  has  been  called  tho  Age  of  Fishes  par  excel- 
lence. But  we  have  not  space  here  to  give  details  as  to 
these  old  inhabitants  of  the  waters,  and  Agassis,  Hugh 
Miller,  and  Dr.  Newberry  have  described  all  the  more  im- 
portant forms  in  the  Devonian  of  Europe  and  of  the  U.  S. 
We  may  now  briefly  sketch  some  of  the  more  prominent 
features  of  the  Devonian  vegetation.  The  plants  of  the 
genas  Piiloplii/ton,  of  which  there  are  several  speoies,  prob- 
ably grew  on  swampy  flats  liable  to  inundation.  They  con- 
Pjq  g  atitute  tho  moat  cbarao- 

tcristio  and  abundant 
members  of  the  Lower 
Devonian  flora,  and  ap- 
pear to  have  been  equally 
abundant  in  Europe  as  in 
America,  though  when 
occurring  in  fragments 
they  have  often  been  mis- 
taken for  AlgSB  and  for 
roots.  More  distinctly 
allied  to  the  modem  club- 
mosses  wer«  the  Lepido- 
dendra,  Leptophlaa,  and 
similar  plants  of  the  De- 
vonian, which  may  be 
defined  to  be  gigantic 
arborescent  club-mosses 
or  Lyeopodiuma.  These 
also  are  widely  diffused 
in  the  Devonian  of  all 
parts  of  the  world;  and 
some  of  the  genera,  es- 
peoially  Ltpidodendron, 
are  still  more  abundant 
and  attain  to  greater  di- 
mensions in  the  Carbon- 
iferous period.  Still  an- 
other feature  of  this  an- 
cient vegetation  was  the 
occurrence  of  dense 
brakes  of  Calamite9, 
plants  which  were  exag- 
gerations of  the  modern 
Eqnisetums,  attaining  to 
a  diameter  of  several 
inches,  and  to  a  great 
PMophylon  princrpi,  the  oldest  height,  and  in  some  oases 
known  plant  of  America,  re-  with  strong  and  woody 
storf^;  a,  fniit;  6,  stem;  e,  sea-  stems.  The  Calamites  of 
larifonn  tissue  of  the  axis,  highly  t|,e    Devonian  much  re- 

magnifitxl.      In   the    restoration „i,i«  *u«-«  «f  *k«  n«« 

one  side  is  represented  in  verna-  "™?i!«  ^ho'e  of  tho  Car- 
Uon,  and  the  other  in  fruit.  bomferous,   and   two   of 

the  species  are  found 
also  in  the  latter  system.  Probably  allied  to  the  Cala- 
mites were  the  beautiful  star-leaves  of  the  genus  Atter- 
ophullite;  which  occur  spread  out  on  the  Devonian  shales 
of  St.  John,  N.  B.,  as  if  prepared  by  a  careful  botanist. 
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The  ferns  are  among  the  moat  beautirul  plants  of  the  mod- 
ern world  in  point  of  foliage,  and  tbej  are  very  ancient  in 
regard  to  geological  time,  making  thoir  appearance  abun- 
dantly in  the  Middle  Devonian,  Of  the  Deronian  species, 
few  extend  into  the  Carbonifcrons ;  and  some  forms,  like 
that  of  the  well-known  Cycloptenu  {Archaopten'a)  Hihemi- 
cttt  of  the  Upper  Devonian  of  Ireland,  are  quite  peculiar 
to  that  system.  This  type  of  ferns  is  represented  in  Amer- 
ica by  Ci/cloplenu  Jacktoiti  and  others. 

There  seems  to  have  been  in  the  Devonian  a  prevalence 
of  forms  of  ferns  allied  to  the  modern  genera  i?yiiie«o- 
pht/llnm  and  Trickomanei.  There  were  also  tree-ferns, 
large  trunks  of  which,  of  the  genera  Ptarow'u*  and  Cau- 
lopteriHf  have  been  fonnd  by  Prof.  Newberry  in  Ohio  and 
by  Prof.  Hall  in  New  York.  Those  of  the  former  genus 
had  the  same  habit  found  in  the  modern  ferns,  of  sending 
out  masses  of  aerial  roots  which,  stretching  into  the  soil 
like  cords,  supported  the  stem.  In  Scotland  a  small  trunk, 
approaching  to  a  tree-fern,  has  been  found.  It  is  the 
Caulopltrii  Peackii  of  Salter.  Of  all  the  plants  of  the 
Palssoioic  forests,  the   most  singular  are  the  Sijillarim, 
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SigillarUB  and  Ltpidadtndron,  restored.  {Daamn't  Acadian 
Gtotogy.) 

The  head-quarters  of  this  genus,  or  family,  are  in  the  Car- 
boniferous, but  several  species  occur  in  the  Deronian, 
thoagh  they  are  of  comparatively  small  stature,  as  far  as 
yet  known.  The  Sigillarite  had  tall  slender  stems,  with 
vertical  rows  of  narrow  two-nerved  leaves,  and  their  struc- 
tures present  remarkable  points  of  resemblance  to  those  of 
modern  Gymnosperms,  though  there  is  reason  to  suspect 
that  some  trees  included  in  the  group  may  have  been 
Cryptogams  of  high  organization.  The  Sigillariee  were 
the  trees  most  important  in  the  aooumulation  of  coal  in 
the  Carboniferous,  but  in  the  Devonian  we  have  no  evi- 
dence that  their  remains  ocoumulated  to  so  groat  an  ex- 
tent.- In  the  Lower  Devonian  especially  the  rhizomata  of 
Ptilophyton  appear  to  take  the  place  which  the  stigmaria 
roots  of  Siffiltaria  hold  in  the  Carboniferous.  Rising  still 
higher  in  the  vegetable  kingdom,  we  reach  unquestionable 
Gymnosperms  in  the  pine  trees  of  the  genus  Dnilorylon, 
whose  drifted  trunks,  preserved  in  stono  by  tlio  infiltration 
of  siliceous  or  calcareous  matter,  occur  in  the  sandstones 
of  New  York,  Ohio,  and  New  Brunswick,  and  also  in  Scot- 
land and  Germany.  The  most  noteworthy  point  with  ref- 
erence to  those  trees  is  that,  while  specifically  distinct  from 
those  of  the  Carboniferous,  they  resemble  them  precisely 


in  the  strnetnro  of  the  woody  fibres,  and  more  especially 
in  the  beautiful  bordered  pores  of  the  cell-walls — a  stmoture 
fitted  to  promote  the  more  free  flow  of  the  sap,  and  in  which 
they  agree  with  the  fossil  conifers  of  the  coal  formation, 
and  also  with  the  modem  Arauearian  pines  of  the  southern 
hemisphere,  but  dilfer  in  detail  from  the  modem  pines  of 
the  northern  hemisphere.  With  these  Arauearian  trunks 
ore  others  showing  structures  which  may  have  appertained 
to  %  rudimentary  type  of  conifers,  and  which  are  known  by 
the  generic  name  Prototaxetei. 

The  oldest  known  remains  of  insects  were  found  by 
Prof.  Harit  in  the  Devonian  rocks  of  New  Brunswick, 
associated  with  some  of  the  above-mentioned  fossil  plants. 

(5)  The  Cai-bofti/erottM. — That  age  of  the  world's  history 
which,  from  its  richness  in  accumulations  of  vegetable 
matter  destined  to  be  converted  into  coal,  has  been  named 
the  Carboniferous,  is  in  relation  to  living  beings  the  most 
oomplete  and  noble  of  the  PalsDozoic  periods.  In  it  those 
varied  arrangements  of  land  and  water  which  bad  been 
increasing  in  perfection  in  the  previous  periods  attained  to 
their  highest  development.  In  it  the  forms  of  animal  and 
plant  life,  that  had  been  becoming  more  numerous  and 
varied  from  the  Eozoic  onward,  culminated.  The  Permian, 
which  succeeded,  was  but  the  decadence  of  the  Carbonif- 
erous, preparatory  to  the  introduction  of  a  new  order  of 
things.  Thus,  the  Carboniferous  was  to  the  previous 
periods  what  the  modem  is  to  the  preceding  Tertiary  and 
Mcsozoic  ages — the  summation  and  completion  of  them 
all,  and  the  embodiment  of  their  highest  excellence.  We 
may  take  as  a  type  of  the  Carboniferous  the  development 
of  this  system  in  Nova  Scotia,  where  it  attains  a  thickness 
and  completeness  in  its  several  members  not  surpassed  in 
any  other  part  of  the  world.  The  complete  Carboniferous 
series  may  be  arranged  in  the  following  subordinate  groups 
or  formations,  the  limits  of  which  are,  however,  in  must 
cases  not  sharply  defined  :  (1)  Tlic  Upper  Coal  Furmalinn, 
containing  coal-formation  plants,  but  not  productive  coals. 
(2)  The  Middle  Coal  Ponnaliou,  or  coal  formation  proper, 
containing  the  productive  coal-beds.  (3)  The  MiUiloiie- 
gn't  ScfieMf  represented  in  Nova  Scotia  by  red  and  gray 
sandstone,  shale,  and  conglomerate,  with  a  few  fossil  plants 
and  thin  coal-seams,  not  productive,  (i)  The  Caibom/erout 
Limettonef  with  the  associated  sandstones,  marls,  gypsum, 
etc.,  holding  marine  fossils,  recognized  by  all  palscon- 
tologists  who  have  examined  them  as  Carboniferous,  (i) 
The  Lower  Coal  Meaturen,  holding  some,  but  not  all,  of 
the  fossils  of  the  Middle  Coal  Formation,  and  thin  coals 
not  productive,  but  differing  both  in  flora  and  fauna  from 
the  Upper  Devonian,  which  they  overlie  unconformably. 
The  most  remarkable  facts  in  connection  with  the  Car- 
boniferous period  are  the  land-life  of  the  period,  the  intro- 
duction of  reptiles,  and  the  culmination  of  the  Palteozoic 
flora,  accompanied  with  vast  accumulations  of  vegetable 
matter  in  the  form  of  coal. 

In  the  Carboniferous,  as  in  the  Devonian  age,  insects  ex- 
isted, and  in^reater  numbers.  The  winged  insects  of  the 
period,  so  far  as  known,  belong  to  three  of  the  nine  or  ten 
orders  into  which  modern  insects  are  usually  divided.  Con- 
spicuous among  them  arc  representatives  of  our  well-known 
domestic  pests  the  cockroaches,  which  thus  belong  geologi- 
cally to  a  very  old  family.  Another  group,  represented  by 
many  species  in  the  coal  forests,  was  that  of  the  may-flies 
and  shad-flics  or  ephemeras,  which  spend  their  earlier  days 
under  water,  feeding  on  vegetable  matter,  and  affording 
food  to  many  fresh-woter  fishes — a  use  which  they  no  doubt 
served  in  the  coal  period  also.  Another  group  of  insects 
was  that  of  the  weevils,  a  family  of  beetles,  whose  grubs 
must  have  found  plenty  of  nuts  and  fruits  to  devour,  with- 
out attracting  the  wrathful  attention  of  any  gardener  or 
orchardist.  A  curious  and  exceptional  little  group  of  crea- 
tures in  the  present  world  is  that  of  the  gally-worms  or 
millipedes — wingless,  many-jointed,  and  many-footed 
crawlers,  resembling  worms,  but  more  allied  to  insects. 
These  animnls  seem  to  have  swarmed  in  the  coal  forests, 
and  are  represented  by  XyloUina  and  other  genera.  It  is 
not  wonderful  that  animals  like  these,  feeding  on  decayed 
vegetable  matter,  should  have  flourished  in  the  luxuriant 
Sigillaria  swamps.  A  few  species  of  scorpions  and  spiders, 
very  like  those  of  the  modern  world,  have  been  found  in 
the  coal-measures  both  in  Europe  and  America. 

In  the  coal-measures  we  also  meet,  for  the  first  time,  in 
our  ascending  progress,  the  land-snails,  so  familiar  now  in 
every  part  of  the  world,  and  which  are  represented  by  two 
little  species  found  in  the  coal  formation  of  Nova  Scotia. 

Perhaps  the  most  fish-like  of  the  reptilian  animals  of  the 
Carboniferous  are  the  curious  creatures  from  the  coal- 
measures  of  Soarbriick,  first  found  by  Von  Dechen,  and 
which  constitute  the  genus  ./4re/ie^o«ai(rf(«.  Their  large 
heads,  short  necks,  supports  for  permanent  gills,  feeble 
limbs,  and  long  tails  for  swimming,  show  that  they  were 
aquatic  creatures,  presenting  many  points  of  resemblance 
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to  the  ganoid  fiahea  with  wfaioh  they  muat  have  uaociated ; 
■till,  the;  were  higher  than  then  in  poueaaing  lunga  snd 

FlQ.  8. 


The  two  oldest  Land-Snails,  Pupa  Veliuta  and  Cbnufiu  prUcut. 

true  feet,  though  perh&pa  better  adapted  for  awimmiDg  than 
even  for  orccpiog.  From  these  creaturea  the  other  coal 
reptiles  diverge,  and  ascend  along  two  lines  of  progress, 
the  one  leading  to  gigantic  orocodile-like  animals,  provided 
with  powerful  jaws  and  teeth,  and  p'robably  haunting  the 
marjjins  of  the  waters  and  preying  on  fishes ;  the  other 
leading  to  small  and  delicate  liiard -like  species,  wilh  well- 
developed  limbs,  large  ribs,  and  ornate  horny  scales  and 
spines,  living  on  land  and  feeding  on  insects  and  similar 
creatures.  In  the  first  direction  we  have  a  considerable 
number  of  species  found  in  the  Jarrow  coal-field  in  Eng- 
land, and  described  by  Prof.  Huxley.  Some  of  them  were 
like  snakes  in  their  general  form,  others  more  like  lizards, 
and  at  the  top  stand  such  animals  as  Bapktiet  and  Eotau- 
rH9  from  the  Nova  Scotia  coal-field,  and  Anthracotaurtu 
from  that  of  Scotland.  The  style  and  habits  of  these  crea- 
tures are  easy  to  understand,  however  much  haggling  the 
comparative  anatomists  may  make  over  their  bones.  They 
were  animals  of  various  aize,  varying  from  a  foot  to  at  least 
ten  feet  in  length,  the  body  generally  liiard-like  in  form,  with 
stout  limbs  and  a  fiattened  tail  useful  in  swimming.  Their 
heads  were  flat,  stout,  and  massive,  with  large  teeth  strength- 
ened by  the  insertion  and  convolution  of  plates  of  enamel. 
Fig.  9. 


Replll(*s  of  the  Carboniferous  Period,  restored.    Those  on  the 
land  belong  to  the  genera  Dendrtrpeton  and  I/ylonomtu. 

The  fore  limbs  were  probably  larger  than  the  hind  limbs,  the 
better  to  enable  them  to  raise  themselves  out  of  the  water. 
The  belly  was  strengthened  by  bony  plates  and  closely  im- 
bricated scales,  to  resist,  perhaps,  the  attacks  of  fishes  from 
beneath,  and  to  enable  them  without  injury  to  drag  their 
heavy  bodies  over  trunks  of  trees  and  brushwood,  whether 
in  the  water  or  on  the  land.  In  the  other  direction  we  find 
several  animals  of  small  size,  but  better  developed  limbs, 
leading  to  a  group  of  graceful  little  animals  quite  as  per- 
plexing with  regard  to  affinities  as  those  first  mentioned, 
but  tending  towards  tho  smaller  lisards  of  the  modern 
world.  At  the  top  of  these  we  may  place  the  genus  Byhuo- 
miu  from  hollow  fossil  trees  of  Nova  Scotia. 

In  the  present  condition  of  our  oivilication,  coal  ia  the 
most  important  product  which  the  bowels  of  the  earth  afibrd 


to  man.  And  thongh  there  are  productive  beds  of  coal  in 
moat  of  the  later  geological  formationa,  down  to  the  pcata 
of  the  modem  period,  which  are  only  unconsolidated  coals, 
yet  the  ooal  of  the  Carboniferous  age  is  the  earliest  valua- 
ble coal  in  point  of  time,  and  by  far  the  most  important  in 
point  of  quantity.  Mineral  coal  may  be  defined  to  be 
vegetable  matter  which  has  been  buried  in  the  etmta  of 
the  earth's  crust,  tmd  there  subjected  to  certain  chemical 
and  mechanical  changes.  The  proof  of  its  vegetable  origin 
will  grow  upon  us  as  we  proceed.  The  chemical  changes 
which  it  has  undergone  are  not  very  material.  Wood  or 
bark,  taken  as  an  example  of  ordinary  vegetable  matter, 
consists  of  carbon  or  charcoal,  with  the  gases  hydrogen 
and  oxygen.  Coal  haa  merely  parted  with  a  portion  of 
these  ingredients  in  the  course  of  a  slow  and  imperfect  de- 
cay, so  that  it  comes  to  have  much  less  oxygen  and  con- 
siderably less  hydrogen  than  wood,  and  it  has  been  black- 
ened by  the  disengagement  of  a  quantity  of  free  carbon. 
The  more  bituminous  flaming  coals  have  a  larger  amount 
of  residual  hydrogen.  In  the  anthracite  coals  the  process 
of  carbonisation  has  proceeded  farther,  and  little  remains 
but  charcoal  in  a  dense  and  compact  form.  In  cannel  coala 
and  in  certtun  bituminous  shales,  on  the  contrary,  the  pro- 
cess seems  to  have  taken  place  entirely  under  water,  by 
which  decomposition  has  been  modified,  so  that  a  larger 
proportion  than  usual  of  hydrogen  ha^  been  retained.  The 
mechanical  change  which  the  coal  has  experienced  consists 
in  the  fiattening  and  hardening  eff'eot  of  the  immense  pres- 
sure of  thousands  of  feet  of  superincumbent  rock,  which 
has  crushed  together  the  cell-walla  of  the  vegetable  matter, 
and  reduced  what  was  originally  a  pulpy  mass  of  cellular 
tissue  to  the  condition  of  a  hard  laminated  rock.  To  un- 
Fio.  10. 
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Vegetable  Tissues  from  Coal.  iDatcsmi.) 

derstand  this,  perhaps  the  simplest  way  is  to  compare  under 
the  microscope  a  transverse  section  of  recent  pine  wood 
with  a  similar  section  of  a  pine  trunk  compressed  into 
brown  coal  or  jet.  In  the  one  the  tissue  appears  as  a  series 
of  meshes  with  thin  woody  walls  and  comparatively  wide 
cavities  for  the  transmission  of  the  sap.  In  the  other  the 
walla  of  the  cells  have  been  forced  into  direct  contact,  and 
in  some  cases  have  altogether  lost  their  separate  forms,  and 
have  been  consolidated  into  a  perfectly  compact,  structure- 
losa  mass.  With  regard  to  its  mode  of  occurrence,  coal  is 
found  in  beds  ranging  in  a  vertical  thickness  from  less  than 
an  inch  to  more  than  thirty  feet,  and  of  wide  horizontal 
extent.  Many  such  beds  usually  occur  in  the  thickness  of 
the  ooal  formation,  or  "coal-measures,"  as  the  miners  call 
them,  separated  from  each  other  by  beds  of  sandstone  and 
compressed  clay  or  shale.  Very  often  the  coal  occurs  in 
beds  of  several,  somewhat  close  to  each  other,  and  separated 
from  other  groups  by  "  barren  measures  "  of  considerable 
thickness.  In  examining  a  bed  of  coal  where  it  is  exposed 
in  a  cutting  or  shore  c\iS,  we  nearly  always  find  that  the 
bed  below  it,  or  the  "  under-clay,"  as  it  is  termed  by  miners, 
is  a  sort  of  fossil  soil,  filled  with  roots  and  rootlets.  On 
this  rests  the  coal,  which,  when  we  examine  it  closely,  is 
found  to  consist  of  successive  thin  layers  of  hard  coal  of 
different  qualities  as  to  lustre  and  purity,  and  with  inter- 
vening laminm  of  a  dusty  fibrous  substance,  like  charcoal, 
called  "mother  coal"  by  miners,  and  sometimes  mineral 
charcoal.  Thin  partings  of  dark  shale  also  occur,  and 
these  usually  present  marks  and  impressions  of  the  stems 
and  leaves  of  plants.  Above  the  coal  is  its  "roof"  of 
hardened  clay,  limestone,  or  sandstone,  and  this  generally 
holds  great  quantities  of  remains  of  plants,  and  sometimes 
large  stumps  of  trees  with  their  bark  converted  into  coal, 
and  the  hollow  once  occupied  with  wood  filled  with  sand- 
stone, while  their  roots  spread  over  the  surface  of  the  coal. 
Such  fossil  forests  of  erect  stumps  are  also  found  at  various 
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levels  in  the  ookl-meunres,  resting  directly  on  noder-olays 
witboat  anj  ooals.  A  bed  of  ooal  would  thus  ^>pear  to  be 
a  fossil  bog  or  swamp. 

Of  the  trees  of  the  Coal  period,  we  may  first  notice  that 
which  is  the  most  oonspicuous  and  abundant  tree  in  the 
swampy  levels — the  SlgiUaria,  or  seal  tree,  so  called  from 
the  itamp-lilie  marks  led  by  the  fall  of  its  leaves— a  plant 
which  has  caused  much  discussion  as  to  its  affinities.  Some 
regard  it  as  a  Gymnosperm,  others  as  a  Cryptogam.     Most 

Erobably  we  have  under  this  name  trees  allied  in  part  to 
Dth  groups,  and  which,  when  better  known,  may  oridge 
over  the  interval  between  them.  These  trees  present  tall, 
pillar-like  trunks,  often  ribbed  vertically  with  raised  bands, 
and  marked  with  rows  of  scars  left  by  the  fallen  leaves. 
They  are  sometimes  branchless,  or  divide  at  top  into  a  few 
thick  limbs,  covered  with  long,  rigid,  grass-like  foliage. 
On  their  branches  they  bear  long,  slender  spikes  of  flniit, 
and  we  may  conjecture  that  quantities  of  nut-like  seeds 
scattered  over  the  ground  aroand  their  trunks  are  their 
produce.  If  we  approach  one  of  these  trees  closely,  more 
especially  a  yoang  specimen  not  yet  furrowed  by  age,  we 
are  amazed  to  observe  the  accurate  regularity  and  curious 
forms  of  the  leaf-scars,  and  the  regular  ribbing,  so  very 
different  from  that  of  our  ordinary  forest  trees.  If  we  oat 
into  its  stem,  we  are  still  further  astonished  at  its  singnlar 
structure.  Externally  it  has  a  firm  and  hard  rind.  Within 
this  is  a  great  thickness  of  soft  oellular  inner  bark,  trav- 
ersed by  large  bundles  of  tongh  fibres.  In  the  oentre  is  a 
core  or  axis  of  woody  matter  very  slender  in  proportion  to 
the  thickness  of  the  trunk,  and  still  farther  reduced  in 
strength  by  a  large  cellular  pith.  Thus,  a  great  stem  four 
or  five  feet  in  diameter  is  little  else  than  a  mass  of  oellular 
tissue,  altogether  unfit  to  form  a  mast  or  beam,  but  excel- 
lently adapted,  when  flattened  and  carbonised,  to  blaie 
upon  our  winter  hearth  as  a  flake  of  coal.  The  roots  of 
these  trees  were  perhaps  more  singular  than  their  stems  f 
spreading  widely  in  the  soft  soil  by  regular  bifurcation, 
they  ran  out  in  long  snake-like  cords,  studded  all  over 
with  thick  cylindrical  rootlets,  whioh  spread  from  them  in 
every  direction.  They  resembled  in  form,  and  probably  in 
function,  those  cable-like  raot-;)tocks  of  the  pond-lilies 
which  run  through  the  slime  of  lakes,  but  the  structure  of 
the  rootlets  was  precisely  that  of  those  of  some  modem 
Cyoads.  It  was  long  before  these  singular  roots  w^re 
known  to  belong  to  a  tree.  They  were  supposed  to  be  the 
branches  of  some  creeping  aquatic  plant.  Along  with  the 
trees  last  mentioned  we  observe  others  of  a  more  graoeful 
and  branching  form,  the  successors  of  those  Lepidodendim 
already  noticed  in  the  Devonian,  and  which  still  abound  in 
the  Carboniferaus,  and  attain  to  larger  dimensions  than 
their  older  relations,  though  they  are  certainly  more  abun- 
dant and  characteristic  in  the  lower  portions  of  the  Car- 
boniferous. Relatives,  as  already  stated,  of  our  modern 
club-mosses,  now  represented  only  by  comparatively  insig- 
nificant species,  they  constitute  the  culmination  of  that 
type,  which  thus  had  attained  its  acme  very  long  ago, 
though  it  still  continues  to  exist  under  pauperated  forms. 
In  the  Coal  period  there  were  several  generic  forms  of 
these  plants,  all  attaining  to  the  dimensions  of  trees.  Like 
the  Sigillario!,  they  contribnted  to  the  materials  of  the  coal  | 
and  one  mode  of  this  has  reeontly  attracted  some  atten- 
tion. It  is  the  accumulation  of  their  spores  and  spore- 
easos,  already  referred  to  in  speaking  of  the  Devonian,  and 
which  was  in  the  Carboniferous  so  considerable  as  to  con- 
stitute an  important  feature  locally  in  some  beds  of  coal. 
A  similar  modem  accumulation  of  spore-cases  of  tree- 
ferns  occurs  in  Tasmania ;  but  both  in  the  modem  and  the 
Carboniferous  such  beds  are  exceptional,  though  where- 
ever  spore-cases  exist  as  a  considerable  constituent  of  ooal, 
from  their  composition  they  give  to  it  a  highly  bituminous 
obaracter — an  effect,  however,  which  is  equally  produced 
by  the  hard  scales  supporting  the  spores,  and  by  the  enter 
epidermal  tissues  of  plants  when  these  predominate  in  the 
eoal,  more  especially  by  the  thick,  corky  outer  bark  of  Sitj- 
illan'a.  In  the  wide,  open  forest  glades  tree-ferns  almost 
precisely  similar  to  those  of  the  modern  tropics  reared 
their  leafy  crowns.  We  have  only  time  to  glance  at  the 
vast  brakes  of  tall  Colamitcs  whioh  fringe  the  Sigillaria 
wood!<,  and  stretch  far  seaward  over  tidal  flats.  They  were 
allied  to  modem  mares-tails  or  Eqnisetums,  but  were  of 
gigantic  size,  and  much  more  woody  structure  of  stem. 
The  Calamites  grew  on  wet  mud  and  sand-flats,  and  also 
in  swamps ;  and  they  appear  to  have  been  especially  adapt- 
ed to  take  root  in,  and  clothe  and  mat  together,  sofl,  sludgy 
material  recently  deposited  or  in  process  of  deposition. 
Rarely  in  the  swampy  flats,  perhaps  more  frequently  in  the 
uplands,  grew  great  pines  of  several  kinds — trees  capable 
of  doing  as  good  service  for  planks  and  beams  as  many  of 
their  modem  successors,  but  which  lived  before  their  time, 
and  do  not  appear  to  have  aided  much  in  the  formation 
of  coal. 


(0)  The  Ptrmitm. — This  farmstion  does  not  occur  in 
Eastern  America,  unless  perhaps  some  of  the  upper  Iwds 
of  the  Carboniferous  of  Nora  Scotia  should  be  referred  to 
it.  This  period  is,  however,  that  when  the  greatest  fold- 
ings and  elevations  of  our  rocks  occurred,  and  in  the  West 
it  is  represented  by  limestones  and  sandstones  of  consider- 
able thickness  and  extent.  In  Europe  the  magnesian  lime- 
stone (the  ZecJutein  of  the  Germans)  is  its  principal  de- 
posit, though  accompanied  by  sandstones  and  shales  of 
considerable  thickness.  With  respect  to  the  first  point 
above  named,  the  earth's  crust  was  subjected  in  the  Per- 
mian period  to  some  of  the  grandest  movements  which 
have  occurred  in  the  whole  course  of  geologic  time,  and  we 
can  fix  the  limits  of  theso,  in  Europe  and  America  at  least, 
with  some  distinctness.  If  we  examine  the  Permian  rocks 
in  England  and  Germany,  we  shall  find  that  everywhere 
they  lie  on  the  upturned  edges  of  the  preceding  Carbonif- 
erous beds.  In  other  words,  the  latter  have  been  thrown 
into  a  series  of  folds,  and  the  tops  of  these  folds  have  been 
more  or  less  worn  away  before  the  Permian  beds  were 
placed  on  them.  But  if  we  pass  on  to  the  eastward,  in  the 
great  plain  between  the  Volga  and  the  Ural  Mountains, 
where,  in  the  "ancient  kingdom  of  Perm,"  the  greatest 
known  area  of  these  rocks  is  found — an  area  equal  in  ex- 
tant to  twice  that  of  France,  and  which  Sir  R.  1.  Murebi- 
■on,  who  first  proposed  the  name,  took  as  the  typical  dis- 
trict— we  find,  on  the  contrary,  that  the  Permian  and  Car- 
boniferous are  conformable  to  one  another.  If,  now,  we 
cross  the  Atlantio  and  inquire  how  the  case  stands  in 
America,  we  shall  fini}  it  precisely  the  same.  Hera  the  great 
succession  of  earth-waves  constituting  the  Appalachian 
Mountains  rises  abruptly  at  the  eastern  edge  of  the  conti- 
nent, and  becomes  flatter  and  flatter,  until,  in  the  broad 
plains  W.  of  the  Mississippi,  the  Permian  beds  appear,  as 
In  Russia,  resting  upon  the  Carboniferous,  so  quietly  that 
it  is  not  always  easy  to  draw  a  line  of  separation  between 
them.  As  Dana  has  remarked,  we  find  at  the  western  side 
of  Europe  and  the  eastern  side  of  America  great  disturb- 
ances, inaugurating  the  Permian  period ;  and  in  the  inte- 
rior of  both,  In  the  plains  between  the  Volga  and  the  Ural 
in  one,  and  between  the  Mississippi  and  Rocky  Mountains 
in  the  other,  an  entire  absence  of  these  disturbances.  The 
Permian  fanna  may  be,  in  the  main,  regarded  as  an  im- 
perfect continuation  of  that  of  the  Carboniferous  period. 

The  Palscozoio  period  inclndes  the  thickest  and  most 
widely  distributrd  formations  of  onr  continents. 

IV.  Thk  Mxsozoic  TiMK. — (I)  Tke  Tria: — The i«d  sand- 
stones and  their  associated  beds,  which  in  Prinee  Edward's 
Island,  Nova  Bcotia,  Connecticut,  and  Pennsylvania  over- 
lie nnconformably  the  Carboniferous  and  all  the  older  for- 
mations, are  the  best  known  American  representatives  of 
these  rooks.  They  are  remarkable  for  tneir  fossil  foot- 
prints of  gigantic  bird-like  reptiles,  and  also  for  the  ejec- 
tions of  volcanic  or  trappean  rocks  which  have  been  poured 
through  them,  and  of  which  the  Palisades  on  the  Hudson 
and  the  North  Mountains  of  Comwallis  and  Annapolis  in 
Nova  Scotia  are  eminent  examples.  In  Virginia,  and  also 
in  North  Carolina,  this  formation  includes  plant-bearing 
■hales  and  thick  beds  of  coal,  resembling  those  of  the  Car- 
boniferous period,  but  the  fossil  plants  are  of  different  spe- 
cies. With  reference  to  life,  the  Trias  is  remarkable  for 
the  introduction  of  many  forms  of  reptilian  life,  heralding 
the  Age  of  Reptiles,  whioh  culminates  in  the  succeeding 
period,  and  for  the  first  appearance  of  the  Mammalia,  or 
ordinary  quadrapeds,  of  which  one  small  species  has  been 
found  in  North  Carolina  and  another  in  Germany.  In  Eu- 
rope the  Trias  is  more  complete  in  its  development  than  in 
America,  and  may  he  represented  by  the  following  table : 


G«rinaB  S«rl«B. 

Frraok  SerlM. 

KasUib  StrfH. 

Keuper  sand-      ) 
atone  and  shale.  J 

Muschelkalk,  ) 
limestone,  and  > 
dolomite ) 

Biinter  sand-       l 

Uarnes  irisfes 

Calcatrecoquillier. 
Ortebfffarrfi 

I'SalifKrous        end 
<     jtypseous  shales 
(    and  sandstones. 

Wanting, 

/Sandstone       and 
(    conglomerate. 

glomerate ) 

(2)  The  Jnrfutic — The  Trias  is  succeeded  by  a  great 
and  complex  system  of  formations,  usually  known  as  the 
Jurassic  from  its  admirable  development  and  exposure  in 
the  range  of  the  Jura,  but  which  the  English  geologists 
often  name  the  "  Oolitic,"  from  the  occurrence  in  it  of  beds 
of  oolite  or  roe-stone.  This  rock,  of  whioh  the  beautiful 
oream-colored  limestone  of  Bath  in  England  is  an  illnstn- 
tion,  consists  of  an  infinity  of  little  spheres,  like  seeds  or 
the  roe  of  a  fish.  Under  the  microscope  these  are  seen  to 
present  eoncentric  layers,  and  often  to  have  a  minute  grain 
of  sand  or  fragment  of  shell  in  the  oentre.    They  are,  in 
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short,  ministnra  aonoretions,  produced  bj  the  aggrcgBtion 
of  the  oaloarooas  matter  around  oeutres  by  a  prooesfl  of 
moleoular  attraction  to  which  fine  sedimeots,  and  especi- 
ally thoM  containing  much  lime,  are  very  prone.  This 
style  of  limestone  is  very  abundant  in  the  Juraaric  system, 
but  it  ia  not  confined  to  iL  The  writer  bao  seen  very  perfect 
oolitea  in  the  Silurian  and  the  Carboniferous.  The  Jurassic 
aeries,  as  developed  in  England,  may  be  divided  into  three 
triplet*  or  cycles  of  beds,  in  the  following  way : 


Upper  Jurassic 


Middle  Junuaio. 


Iiower  Jumaaic* 


ic... -^  : 

M...\    ( 
U 


'  Purbeck  and  Wealden, 
Portland  limeatone, 
Portland  sand. 

'  Kimmeridge  clay,  etc., 
Coral  rag,  limeatone, 
Lower  calcareous  grit,  Oxford  clay. 
\onbrad  and  forest  marble, 
jreat  and  inferior  oolite,  limestone, 

,  Liaa  clays  and  limeatonea. 

These  roeks  ooenpy  a  large  space  in  England,  and  are  also 
largely  lUitribnted  over  iha  aontinent  of  Earupe  and  Asia, 
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which  hod  evidently  three  great  and  long-continued  dipa 
under  water,  indicated  by  the  three  great  limeatoces.  In 
America  the  oaae  waa  different.  The  Jurassic  has  not  been 
distinctly  recogniied  in  any  part  of  tho  eastern  coast  of  that 
continent,  which  then  perhaps  extended  farther  into  the 
Atlantic  than  it  does  at  present,  so  that  no  marine  beda 
were  formed  on  ita  eastern  border.  But  in  the  West,  along 
the  base  of  the  Rocky  Mountains,  end  also  in  tho  Arctic 
area,  there  were  Jurassic  seaa  of  large  extent  awarming 
with  characteristic  animals.  The  Jurassic  was  emphatic- 
ally tho  Age  of  Reptiles.  Among  the  most  remarkable  of 
these  were  the  great  terrestrial  group  of  Dinosaurs,  many 
of  them  huge  in  bulk,  some  of  them  biped,  and  combining 
the  characters  of  the  modern  Reptilia  with  features  now  re- 
stricted to  birds  and  mammals.  The  flying  reptiles  of  the 
Pterodactyl  group  were  not  less  marvellous.  Species  of 
those  creatures  from  Weatem  America,  recently  deacribed 
by  Cope,  must  have  been  bat-like  reptiles,  with  wings  more 
than  twenty  feet  in  expanse ;  and  equally  gigantic  species 
occur  in  Enrop'e,  while  others  were  no  larger  than  pigeons 
or  snipes.  Some  of  then,  like  PUtiotautv,  had  short 
11. 


/1si<a«wrHi  TfulntMt,  from  the  Lower  Lisa  of  Charmouth,  Dorset  (In  the  British  Museum.) 


bodies  and  long,  swan-like  necks;  others,  like  fcklhyowaH- 
nUf  had  gigantic  heads  and  long,  flexible  bodies ;  others, 
like  Motaiaitrnt,  rivalled  the  fabled  sea-serpent  in  the  im- 
mense extension  of  their  bodies.     Our  limit*  do  not  permit 


na  to  attempt  the  description  of  these  ereatores,  notices  of 
which  will  be  found  in  most  books  of  geology.  The  Juras- 
sic period  also  preaenta  numerous  small  mammals  allied  to 
the  humbler  maraupials  of  Mew  Holland,  and  one  very  re- 
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Skeleton  of  Jiadnuaunu  (tallest  figure  in  cut),  n  giant  reptile  found  in  Cretaceous  alrata  in  New  Jersey,  North  Carolina,  etc. 

From  the  Central  Vtrk  Museum,  New  York. 


markable  type  of  bird,  the  Arek«opteryx,  whicl),  with  the 
feet  and  general  form  of  a  modern  perober,  combined  pecu- 
liarities of  tail  and  wings  which  tend  toward  the  reptiles. 

*  This  last  group  Is  very  complex,  and  ml^ht  perhaps  admit 


The  Jurassic  aljorea  were  clothed  with  an  abundant  flora, 
which  changed  considerably  in  ita  form  during  the  lapse 
of  this  long  time;  but  yet  it  has  a  character  of  its  own 
distinct  from  that  of  the  previous  Palasoxoic  and  the  suc- 
ceeding Tertiary.     Perhaps  no   feature  of  this  period  is 
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lingular  pluita,  the  Cyeads,  which  in  the  modern  flora  are 
plaood  near  to  the  pines,  but  in  their  appearance  and 
nabit  more  resemble  palma,  and  which  in  the  modern  world 
are  chiefly  found  in  tno  tropical  and  warm  temperate  lonea 
of  Asia  and  America.  No  plants  oertainly  of  thia  order  occur 
in  the  Carbon  iferona,  where  their  neareat  allies  are  perhaps 
some  of  the  Sigillarite ;  and  in  the  modem  time  the  Cycads 
are  not  so  abundant,  nor  do  they  occur  at  all  in  climates 
where  their  predeceaaors  appear  to  have  abounded.  In  the 
quarries  of  the  ialaod  of  Portland  we  hare  a  remarkable 
evidence  of  thia  in  beds  with  numerous  stems  of  Cycads 
still  t»  «i(H  in  the  soil  in  which  they  grew,  and  associated 
with  stumps  of  pines  which  seem  to  have  flourithed  along 
with  them.  In  further  illustration  of  this  point,  we  may 
refer  to  the  fact  that  Carruthera,  in  a  recent  paper,  cata- 
logues twenty-fire  Britiah  apeoies  belonging  to  eight  genera 
— a  fact  which  markedly  oharacterixea  the  British  flora  of 
the  Mesozoic  period. 

(3)  The  Cretaciou: — At  the  close  of  the  Triassic  the 
eastern  and  western  continents  seem  to  hrfve  been  as  ex- 
tensive as  at  present.  The  Cretaceous  began  with  a  great 
subsidence,  more  complete  in  the  eastern  than  in  the  western 
hemisphere,  bnt  very  widespread  in  both.  This  led  to  the 
deposition  over  the  Jurassic  rocks  of  the  chalk  of  Western 
Europe — a  very  remarkable  rock,  produced  only  in  the 
abysmal  depths  of  the  ocean  ;  and  associated  with  this  are 
extensive  deposits  of  grecnaand,  made  op  largely  of  grains 
of  the  mineral  glauconitc.  In  America  pure  chalk  does 
not  appear,  but  the  greenaand  ia  extensively  developed  on 
the  caatem  eoaat,  especially  in  New  Jersey,  and  wide  regions 
of  the  West  are  covered  with  limestones  and  marls  of  this 
period,  while  in  Vanoouver'a  laland  it  conlaina  beds  of 
coal  and  fossil  plants,  the  latter  presenting  many  generic 
forms  still  represented  on  the  earth,  as  the  oaks,  plane 
trees,  etc. 

IV.  Tertiart,  or  Neozoic  Time. — Both  in  Europe  and 
America  there  is  evidence  of  great  changes  of  level  at  the 
beginning  of  the  Tertiary.  In  the  west  of  Europe  beds 
often  of  shallow  water  or  even  fresh-water  origin  fill  the 
hollowa  in  the  bent  Cretaceous  strata.  This  ia  manifestly 
the  case  with  the  formations  of  the  London  and  Paris 
basins,  contemporaneous  but  detached  deposits  of  the  Ter- 
tiary age,  lying  in  depressions  of  the  enalk.  Still,  this 
docs  not  imply  much  want  of  conformity,  and,  according 
to  the  host  explorers  of  those  alpine  regions  in  which  both 
the  Mesozoic  and  Tertiary  beds  have  been  thrown  up  to 
great  elevations,  they  are  in  the  main  conformable  to  one 
another.  Something  of  the  aame  kind  occurs  in  America. 
On  the  Atlantic  coast  the  marine  beds  of  the  Older  Ter- 
tiary cover  the  Cretaceous,  and  little  elevation  aeoma  to 
have  occurred.  Farther  W.  the  elevation  increases,  and 
in  the  upper  part  of  the  Valley  of  the  Mississippi  it 
amounts  to  1 700  feet.  Still  farther  W.,  in  the  regiona  of 
the  Rooky  Mountoina,  there  is  evidence  of  elevation  to 
the  extent  of  as  much  as  7000  feet.  Throughout  all  these 
regions  scarcely  any  disturbance  of  the  old  Cretaceoua  aea- 
bottom  aeems  to  have  occurred  until  after  the  deposition 
of  the  Older  Tertiary,  so  that  there  was  first  a  slow  and 
general  elevation  of  the  Cretaceous  ocean-bottom,  auo- 
oeeded  by  gigantic  folda  and  fractures,  and  extensive  ex- 
travasations of  the  bowela  of  the  earth  in  molten  rocks  in 
the  course  of  the  succeeding  Tertiary  age.  These  great 
physical  changes  inaugurated  the  new  and  higher  li^  of 
the  Tertiary,  just  as  the  similar  changes  in  the  Permian 
did  that  of  the  Hesozoio.  The  classification  of  the  Ter- 
tiary given  by  Sir  Charles  Lycll  ia  represented  in  the  follow- 
ing tabic,  the  percentage  of  fossils  being  taken  from  marine 
forms,  and  mainly  from  mollusks,  and  the  system  having 
in  some  cases  been  modified  by  atratigraphical  evidence : 

PosT-PLiocENE,  including  that  which  im- 
mediately precedes  the  Modern.  In 
thia  the  anells,  etc.,  are  recent,  the 
Mammalia  in  part  extinct. 

Pliocene,  or  more  recent  age.  In  thia 
Ttrttary.  or  the  majority  of  the  sheila  found  are 

Neozoic  Timt,  \  recent  in  the  upper  beds.  In  the  lower 
beds  the  extinct  become  prcdominanL 

MiocE.VE,  or  leas  recent.  In  this  the  largo 
majority  of  the  shells  found  are  extinct. 

Eocene,  the  dawn  of  the  recent.  In  this 
only  a  few  shells  occur.  j 

(I)   Tht  Bncene. — Thia  has  been  very  thoroughly  studied  I 
in  the  Tertiary  basins  of  Paris  and  London,  and  also  in  I 
the  Southern  States  of  the  Union,  where  it  constitutes  the  I 
Claiborne,  Jackson,  and  Vioksburg  groups  of  Pana.     We 
may  content  onrselvcs  with  a  review  of  its  formations 
as  exposed  in  the  localities  firat  mentioned.     The  London 
clay  is  Lower  Eocene,  but  in  the  beda  of  the  Isle  of  Wight 
and  neighboring  parta  of  the  south  of  England  we  have 
the  Middle  and  Upper  members  of  the  aeries.     They  are 


not,  howeTer,  so  largely  developed  as  in  the  Paris  basin, 
where,  resting  on  the  equivalent  of  the  London  clay,  we 
have  a  thick  marine  limestone,  the  ealcaire  grouier, 
abounding  in  marine  remains,  and  in  some  bods  composed 
of  shells  of  Foraminifera,    The  sea  in  which  this  limo- 


Foramlnlfenl  Rock -builders :  A,  Ifummutlla  tartgata.  Eocene; 
B,  the  same,  showing  chamljered  interior ;  C,  MilloJiue  Ume- 
stoue,  magnified,  Eocene,  Paris ;  D,  chalk,  section  magnified. 
Cretaceous. 

stone  was  deposited,  a  portion,  no  doubt,  of  the  great  At- 
lantic area  of  the  period,  became  shallow,  so  that  beda  of 
aand  aucceeded  those  of  limestone,  and  finally  it  was  dried 
up  into  lake-basins,  in  which  gypsum,  magnesian  sedi- 
ments, and  siliceous  limestone  were  deposited.  These 
lakes  or  ponds  must  at  some  periods  have  resembled  the 
American  "  salt-licks,"  and  were  no  doubt  resorted  to  by 
animals  from  all  the  surrounding  country  in  search  of  the 
saline  mud  and  water  which  they  afforded.  Hence  there 
occur  vast  numbers  of  bones  of  Mammalia,  and  in  some 
marly  beds  intervening  between  the  layers  of  gypsum 
numerous  footprints  occur,  exactly  like  those  already  no- 
ticed in  the  Trias.  The  mammals  were  largely  pachyderms 
of  extinct  genera,  but  Camivora  and  Marsupials  are  also 
represented. 

(2)  The  Miocene. — In  France  and  elsewhere  on  the  con- 
tinent of  Europe  marls  and  sands  of  this  age  succeed  to 
the  Eooene  beds,  and  in  America  bods  of  similar  age  occur 
along  the  Atlantic  coast  from  Oay  Head  southward,  and 
they  are  extensively  developed  in  the  West.  Confining 
ourselves  mainly  to  the  mammalian  life  of  the  Miocene,  we 
find  three  remarkable  points  of  difference  as  compared  with 
the  Eocene:  (1)  Whereas  the  Eoceno  mammals  are  remark- 
able for  adherence  to  one  general  type — viz.  that  group  of 
pachyderms  most  regular  and  complete  in  its  dentition — we 
DOW  find  a  great  number  of  more  specialized  and  pcouliar 
forms.  (2)  Wo  find  in  the  latter  period  a  far  greater  pro- 
portion of  large  carnivorous  animals.  (3)  We  find  much 
greater  variety  of  mammals  than  either  in  the  Eocene  or 
the  Modem,  and  a  remarkable  abundance  of  species  of 
gigantic  size.  The  Miocene  is  thus  apparently  the  culmi- 
nating age  of  the  Mammalia,  in  so  far  as  physical  develop- 
ment is  concerned ;  and  this,  as  we  shall  find,  accords  with 
its  remarkably  genial  climate  and  exuberant  vegetation. 
In  Europe  the  ^ds  of  this  age  present  for  the  first  time 
examples  of  the  monkeys,  represented  by  two  generic 
types,  both  of  them  apparently  related  to  the  modem  long- 
armed  species,  or  gibbons.  Among  carnivorous  animals  we 
have  oat-like  creatures,  one  of  which  is  the  terrible  Ma- 
ehairodiu,  distinguished  from  all  modem  animals  of  its 
group  by  the  long,  aabre-shaped  canines  of  its  upper  Jaw, 
fitting  it  to  pull  down  and  destroy  those  large  pachyderms 
which  could  have  easily  shaken  off  a  lion  or  a  tiger.  Here 
also  wo  have  the  elephants,  represented  by  several  species 
now  extinct;  the  mastodon,  a  great,  coarsely-built,  hog- 
like elephant,  some  species  of  which  had  tusks  both  in  the 
upper  and  lower  jaw ;  the  rhinoceros,  the  hippopotamus, 
and  the  horse,  all  of  extinct  species.  We  have  also  giraffes, 
stags,  and  antelopes,  the  first  ruminants  known  to  us,  and 
a  great  variety  of  smaller  and  lesa  noteworthy  creatures. 
Here  also,  for  the  first  time,  we  find  the  curious  and  excep- 
tional group  of  Edentates,  represented  by  a  large  ant-eater. 
Of  all  the  animals  of  the  European  Miocene,  the  most 
wonderful  and  unlike  any  modern  beaat  ia  the  Dinotbcre, 
found  in  the  Miocene  of  the  Epplesheim  in  Germany,  and 
described  by  Kaup.  Some  doubt  rests  on  the  form  and 
affinities  of  the  animal,  but  we  may  reasonably  toko  it,  as 
restored  by  its  describer  and  currently  reproduced  in  pop- 
ular books,  to  have  been  a  quadruped  of  somewhat  elepoan- 
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tine  form.  Soma  yeara  tgo,  however,  a  huge  hanneh-bone, 
supposed  to  belong  to  this  creature,  was  discovered  in  the 
south  of  France,  and  from  this  it  was  inferred  that  the 
Dinothere  maj  hare  been  a  marsupial  or  pouched  animal, 
perhaps  allied  in  form  and  habit  to  the  kangaroos.  The 
sknll  IS  three  feet  four  inches  in  length,  aad  when  provided 
with  its  soft  parts,  including  a  long  snout  or  trunk  in  front, 
it  must  have  been  at  least  five  or  six  feet  long.  Such  a 
head,  if  it  belonged  to  a  quadruped  of  ordinary  propor- 
tions, mast  represent  an  animal  as  large  in  proportion  to 
our  elephant  as  an  elephant  to  an  ox.  In  Asia  the  Siwalik 
Hills  afforded  to  Falconer  and  Cautley  one  of  the  most 
remarkable  exhibitions  of  Miocene  animals  in  the  world. 


Fio.  li. 


Sioaikeriwm  gigantfitm.  Falconer,  from  the  Miocene  of  India. 
(From  a  restoration  by  Dr.  D.  Murle  of  London.) 

These  hills  form  a  ridge  subordinate  to  the  Himalayan 
chain,  and  rise  to  a  height  of  2000  to  3000  feet.  In  the 
Miocene  period  they  were  sandy  and  pebbly  shores  and 
banks  lying  at  the  foot  of  the  then  infant  Himalayas,  which, 
with  the  table-lands  to  the  N.,  probably  formed  a  some- 
what narrow  E.  and  W.  continental  mass  or  large  island. 
As  a  mere  example  of  the  marvellous  fauna  which  inhabited 
this  Miocene  land,  it  has  afforded  remains  of  seven  species 
of  elephants,  mastodons,  and  allied  animals — one  of  them, 
the  Elepkat  6'riti««a,  with  tasks  ten  feet  and  a  half  long  and 
twenty-six  inches  in  oiroumference  at  the  base.  Miocene 
America  is  scarcely  behind  the  Old  World  in  the  develop- 
ment of  its  land  animals.  From  one  locality  in  Nebraska, 
Leidy  described  in  1S62  fifteen  species  of  large  quadru- 
peds, and  the  number  has  since  been  considerably  increased. 
Among  these  are  species  of  Rhinocerna,  PalKolherium^  and 
Machairodiu;  and  one  animal,  the  Titanotherium,  allied  to 
the  European  Anoplothere,  is  said  to  have  attained  a  length 
of  eighteen  feet  and  a  height  of  nine,  its  jaws  alone  being 
five  feet  long. 

The  Miocene  is  also  remarkable  for  its  flora,  which  is  of 
very  mudem  type,  but  presents  the  remarkable  peculiarity 
that  plants  now  confined  to  the  more  temperate  regions 
extended  N.  to  Qreenland  and  Spittbergon.  The  Miocene 
flora  of  these  Arctic  regions,  as  described  by  Heer,  consti- 
tutes one  of  the  most  marvellous  revelations  of  modem 
geology.  To  this  or  to  the  Eocene  belongs  the  remarkable 
accumulation  of  the  siliceous  crusts  of  the  hnmble  plants 
known  as  Diatoms,  which  extends  through  parts  of  Mary- 
land and  Virginia,  with  a  thickness  in  some  places  of  thirty 
feet,  and  is  celebrated  among  microscopists  as  the  "  Rich- 
mond infusorial  earth." 

(3)  Tie  Pliocene. — Beds  of  this  age  occur  along  the 
coast  of  North  and  South  Carolina,  containing  from  40  to 
60  per  cent,  of  living  species  of  shells.  It  is  probable  that 
wide  areas  on  the  plains  of  the  West  are  occupied  by  de- 
posits of  the  same  period,  and  the  calcareous  and  sandy 
beds  known  in  England  as  clay  may  be  regarded  as  a  rep- 
resentative in  that  country.  With  regard  to  animal  life, 
the  Pliocene  continues  the  conditions  of  the  last  age,  bat 
with  signs  of  decadence.  Many  of  the  old  gigantic  pachy- 
derms hare  disappeared,  and  in  their  stead  some  familiar 
modem  genera  were  introduced.  The  Pliocene  was  termi- 
nated by  the  cold  or  Glacial  period,  in  which  a  remarkable 
lowering  of  temperature  occurred  over  all  the  northern 
hemisphere,  accompanied,  at  least  in  a  portion  of  the  time, 
by  a  very  general  and  great  subsidence,  which  laid  all  the 
lower  parts  of  our  continents  underwater.  This  terminated 
much  of  the  life  of  the  Pliocene,  and  replaced  it  with 
boreal  and  arctic  forms,  some  of  them,  like  the  great  hairy 


Siberian  mammoth  and  the  woolly  rhinoceros,  fit  successors 
of  the  gigantic  Miocene  fauna.  How  it  happened  that  such 
creatures  were  continued  during  the  Post-pliocene  cold 
we  cannot  nnderstand  till  we  have  the  Tertiary  vegetation 
before  us.  It  must  suffice  now  to  say  that  as  the  tempera- 
ture was  modified  and  the  land  rose,  and  the  modem  period 
was  inaugurated,  these  animals  passed  away,  and  those  of 
the  present  time  remained.  Pernaps  the  most  remarkable 
fact  connected  with  this  ohange  is  that  stated  by  Fictet,  that 
all  the  modern  European  mammals  are  direct  descendants 
of  Post-pliocene  species,  but  that  in  the  Post-pliocene  they 
were  associated  with  many  other  species,  and  these  often 
of  great  dimensions,  now  extinct.  In  other  words,  the  time 
from  the  Plioeene  to  the  Modern  has  been  a  time  of  dimi- 
nution of  species,  while  that  from  the  Eocene  to  the  Miocene 
was  a  time  of  rapid  introduction  of  new  species.  Thus 
the  Tertiary  fauna  culminated  in  the  Miocene.  Tet,  strange 
thongh  this  may  appear,  man  himself,  the  latest  and  noblest 
of  all,  would  seem  to  have  been  a  product  of  the  later 
stages  of  the  time  of  decadence.  We  propose,  however,  to 
return  to  the  animals  immediately  preceding  man  and  his 
contemporaries  after  we  have  noticed  the  Qlacial  period. 

(4)  The  Pont-pUocene,  or  Qlaeial. — The  warm  climate 
and  rich  vegetation  of  the  Miocene  extended  far  into  the 
Plioeene,  with  characters  very  similar  to  those  already 
stated ;  but  as  the  Pliocene  age  went  on,  cold  and  frost 
settled  down  upon  the  northern  hemisphere,  and  a  remark- 
able ofaange  took  place  in  its  vegetable  productions.  For 
example,  in  the  somewhat  celebrated  "  forest  bed  "  of  Cro- 
mer, in  Norfolk,  which  is  regarded  as  Newer  Pliocene,  we 
have  lost  all  the  foreign  and  warm-climate  plants  of  the 
Miocene,  and  find  the  familiar  Scotch  firs  and  other  plants 
of  the  modern  British  flora.  The  animals,  however,  retain 
their  former  types ;  for  two  species  of  elephant,  a  hippo- 
potamus, and  a  rhinoceros  are  found  in  connection  with 
these  plants.  This  is  another  evidence,  in  addition  to  those 
above  referred  to,  that  plants  are  better  thermometers  to 
indicate  geological  and  climatal  change  than  animals.  This 
Plioeene  refrigeration  appears  to  have  gone  on  increasing 
into  the  next  or  Post-pliocene  age,  and  attained  its  maxi- 
mum in  the  Olacial  period,  when,  as  many  geologists  think, 
our  continents  were,  oven  in  the  temperate  latitudes,  cov- 
ered with  a  sheet  of  ice  like  that  which  now  clothes  Oreen- 
laod.  Then  occurred  a  very  general  subsidence,  in  which 
they  were  submerged  under  the  waters  of  a  cold  icy  sea, 
tenanted  by  marine  animals  now  belonging  to  borei^  and 
arctic  regions.  After  this  they  rose  to  constitute  the  dry 
land  of  man  and  his  oontemporaries. 

Our  next  topic  for  consideration  is  one  of  the  most  vexed 
questions  among  geologists — the  Qlaeial  period  which  im- 
mediately preceded  the  advent  of  man.  In  treating  of  this 
it  will  be  safest  first  to  sketch  the  actual  appearances  which 
present  themselves,  and  then  to  draw  such  pictures  as  we 
can  of  the  conditions  which  they  represent.  The  most  re- 
cent and  superficial  covering  of  the  earths  crust  is  usually 
composed  of  rock-material  more  or  less  ground  up  and 
weathered.  This  may,  with  reference  to  its  geological  cha- 
racter and  origin,  be  considered  as  of  three  kinds.  It  may 
be  merely  the  rock  weathered  and  decomposed  to  a  certain 
extent  i»  titu;  or  it  may  be  alluvial  matter  carried  or  de- 
posited by  existing  streams  or  tides  or  by  the  rains ;  or  lastly. 
It  may  be  material  evidencing  the  operation  of  causes  not 
now  in  action.  This  last  constitutes  what  has  been  called 
drift  or  dilnvial  detritus,  and  Is  that  with  which  we  bare 
now  to  do.  Such  drift,  then,  is  very  widely  distributed  on 
our  continents  in  the  higher  latitudes.  In  the  northern 
hemisphere  it  extends  from  the  Arctic  regions  to  about  &0<> 
N.  lat.  in  Europe,  and  as  low  as  40°  in  North  America ;  and 
it  occurs  S.  of  similar  parallels  in  the  southern  hemisphere. 
Farther  towards  the  equator  than  the  latitudes  indicated 
we  do  not  find  the  proper  drift  deposits,  but  merely  weath- 
ered rocks  or  alluvia,  or  old  sea-bottoms  raised  up.  This 
limitation  of  the  drift  at  the  very  outset  gives  it  the  charac- 
ter of  a  deposit  in  some  way  connected  with  the  polar  cold. 
Besides  this,  the  general  transport  of  stones  ond  other  ma- 
terial in  the  northern  regions  nas  been  to  the  S. ;  hence  in 
the  northern  hemisphere  this  deposit  may  be  called  the 
Northern  Drift.  If  now  we  take  a  typical  locality  of  this 
formation — -such,  for  instance,  as  we  may  find  in  Scotland, 
or  Scandinavia,  or  Canada — we  shall  find  it  to  consist  of 
three  members,  as  follows : 

3,  Superficial  sands  or  gravels; 

2,  Stratified  clays ; 

I,  Till  or  boulder  clay. 
This  arrangement  may  locally  be  more  complicated,  or  it 
may  be  deficient  in  one  of  its  members.  The  boulder  clay 
may,  for  example,  be  underlaid  by  stratified  sand  or  gravel, 
or  even  by  peaty  deposits.  It  may  bo  intermixed  with 
layers  of  clay  or  sand ;  the  stratified  clay  or  the  boulder 
clay  may  be  absent,  or  may  be  uncovered  by  any  upper 
member.     Still,  we  may  take  the  typical  series  as  abor* 
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itatad,  and  inquire  u  to  iU  charneten  and  teaching.  The 
lower  member,  or  boalder  clay,  is  a  ver;  remarltable  Icind 
of  deposit,  consisting  of  a  paste  nhieh  may  graduate  trom 
tough  slay  to  loose  sand,  and  which  holds  large  angular 
and  rounded  stones  or  boulders  confusedly  intermixed  ; 
these  stones  may  be  either  from  the  roclts  found  in  the  im- 
mediate vicinity  of  their  present  position  or  at  great  dis- 
tances. This  mass  is  usually  destitute  of  any  lamination 
or  subordinate  stratification,  whence  it  is  often  called  Un- 
Uratified  Drift,  and  is  of  rery  variable  thickness,  often  oc- 
curring in  rery  thick  beds  in  yalleys,  and  being  compara- 
tively thin  or  absent  on  intervening  hills.  Further,  if  we 
•zamine  the  stones  contained  in  the  boulder  clay,  we  shall 
find  that  they  are  often  scratched  and  striated  and  grooved ; 
and  when  we  remove  the  clay  from  the  rock-surfaees  on 
which  it  rests,  wo  find  these  in  like  manner  scratched  and 
grooved  and  polished.  These  phenomena — vii.  of  polished 
and  striated  rocks  and  stones — are  similar  to  those  pro- 
duced by  those  great  sliding  masses  of  ice,  the  glacier*  of 
alpine  regions,  which  in  a  small  way  and  in  narrow  and 
elevated  valleys  act  on  the  rocks  and  stones  in  this  manner, 
though  they  cannot  form  deposits  precisely  analogous  to 
the  boulder  day,  owing  to  the  wasting  away  of  much  of  the 
finer  material  by  the  torrents,  and  the  heaping  of  the  ooanor 
detritus  in  ridges  and  piles.  Farther,  we  have  in  Green- 
land a  continental  mass  with  all  its  valleys  thus  filled  with 
slowly-moving  ioe,  and  from  this  there  drift  off  immense 
ioe-islands,  wnioh  continue  at  least  the  mud-and-stone-de- 
positing  proeeso,  and  possibly  also  the  grinding  proeess, 
over  the  sea-bottom.  So  far,  all  geologists  are  agreed,  but 
here  they  diverge  into  two  schools.  One  of  these,  that  of 
the  Qloeier  theorists,  holds  that  the  boulder  clay  is  the  prod- 
net  of  land-ioe;  and  this  requires  the  supposition  that  at 
the  time  when  it  was  deposited  the  whole  of  our  continent 
N.  of  40°  or  &0°  was  in  the  condition  of  Greenland  at  pres- 
ent. This  is,  however,  an  hypothesis  so  inconvenient,  not  to 
•ay  improbable,  that  many  hesitate  to  aocept  it,  and  prefer 
to  believe  that  in  the  so-called  Glaoial  period  the  land  was 
submerged,  and  that  icebergs  then  as  now  drifted  from  the 
N.  in  obedience  to  the  Arctic  ourrents,  and  produced  the 
effects  observed.  It  is  probable  that  the  truth  lies  in  a  com- 
bination of  both  causes,  and  that  the  appearances  were  pro- 
dnoed  by  local  glaciers  aided  by  floating  ice. 

The  Poit-glacial  and  Modern. — The  rigorous  climate  of 
the  Post-pliocene  gradually  softened  into  that  of  the  Post- 
glacial, which  passes  into  the  Modern,  though  there  leems 
to  have  been  a  subsidence  of  great  extent  intervening  before 
the  establishment  of  the  act^J  condition  of  the  earth.  In 
the  Post-glacial  period,  for  the  first  time  in  the  great  series 
of  oontinentol  elevations  and  depressions,  we  find  the  newly- 
emerging  land  peopled  with  familiar  forms.  Nearly  all  the 
modem  European  animals  have  left  their  bones  in  the  days, 
gravels,  and  cavern  deposits  which  bdong  to  this  period, 
out  with  them  are  others  either  not  now  found  within  the 
limits  of  temperate  Europe  or  altogether  extinct.  Aeoord- 
ing  to  Pictet,*  the  Post-glacial  beds  of  Europe  ^fiord  ninety- 
eight  species  of  mammals,  of  which  fifty-seven  still  live 
there,  tne  remainder  being  either  locally  or  wholly  extinct. 
Aeoording  to  Mr.  Boyd  Dawkin8,t  in  Great  Britain  about 
twelve  Pliocene  species  survived  the  Glacial  period,  and 
reappeared  in  the  British  Islands  in  the  Post-gladal.  To 
these  were  added  forty-one  species,  making  in  all  fifty-three 
whose  remains  are  found  in  the  gravels  and  caves  of  the 
latter  period.  Of  these,  in  the  Modem  period  twenty-eight, 
or  ratner  more  than  one-half,  survive,  fourteen  are  wholly 
extinct,  and  eleven  are  locally  extinct.  Among  the  extinct 
animals  are  the  mammoth,  SCephat  primigenhu;  the  Tioh- 
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Etfphtts  primlgmitu  (the  Mammoth). 

orine  rhinoceros  {R.  tiehorkinue),  and  the  great  hippopota- 
mus,  H.  major,  the    Maehairodtte,  and   the  cave    Dear. 
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Among  the  locally  extinct  are  the  reindeer,  the  Uon  and 
the  Cape  hysena. 

In  the  Post-glacial  and  Modem  deposits  we  have  remains 
of  man  and  bis  works,  and  in  the  Modern  the  geological 
ages  pass  into  modem  history. 

(For  the  more  full  discussion  of  geological  details  and 
methods,  and  for  the  economic  relations  of  the  science,  the 
reader  is  referred  to  the  MannaU  of  Lyell  and  Dana,  and 
that  of  Jukes,  edited  by  Geikie.)  J.  W.  Dawsoh. 

Geology,  Chemical.  The  science  of  geology  is  con- 
cerned not  only  with  the  structure  or  architecture  of  the 
earth,  the  arrangement  and  succession  of  the  various  rocks 
which  compose  its  omsl,  and  the  physical  agencies  whieh 
have  presided  over  its  changes,  but  with  the  mineral 
composition  of  these  rocks,  and  the  chemical  agencies 
which  have  been  at  work  in  past  ages  arranging  from  the 
elements  of  the  globe  their  present  combinations.  Chem- 
istry, therefore,  finds  a  wide  application  in  the  Investiga- 
tion of  the  earth,  the  waters,  and  the  air,  and  in  consider- 
ing  the  changes  whieh  these  have  undergone  in  past  ages, 
and  are  still  undergoing;  and  to  this  study  we  give  the 
name  of  chemical  geology.  We  may  further  distinguish 
between  chemical  geognosy,  or  the  chemical  composition 
and  relations  of  the  various  bodies,  and  chemical  geogcny, 
which  concerns  itsdf  with  the  origin  and  changes  of  these 
bodies.  Beginning  with  the  rock-masses  of  the  globe,  we 
have  to  consider  first,  the  mode  of  their  generation,  and 
second,  their  composition  and  the  relations  which  they  sus- 
tain to  the  atmosphere  and  the  waters.  Looking  back  into 
the  past,  we  can  discern  a  time  when  the  oldest  Palawioio 
rocks  were  not  yet  deposited,  and  when  the  Koioic  rocks 
formed  the  surface,  and  by  their  subsequent  disintegration 
and  decay  gave  rise  to  the  Palseozoic  formations.  Going 
still  further*  we  may  form  some  notion  of  the  generation 
of  the  Eoxoic  rooks,  and  may  speculate  upon  the  condition 
of  the  earth  when  even  these  were  not,  and  when  water 
and  air  had  not  yet  begun  their  action  on  the  surface  of 
the  globe.  The  hypothesis  of  the  igneous  origin  of  the 
earth  is  now  almost  universally  admitted,  and  we  may 
fairly  accept  it  as  the  basis  of  our  sketch  of  chemical 
geogeny  and  geognosy.  This  hypothesis,  as  Interpreted 
in  the  light  of  modem  discoveries,  supposes  a  liquid  globe 
condensing  from  a  vaporous  mass  in  which,  as  in  the  sun, 
the  various  elements  were  at  first  in  a  state  of  chemical 
disBooiation,  bat  united,  as  the  tcmpentnre  of  the  maM 
became  reduced,  in  the  order  of  their  affinities,  and  were 
successively  precipitated.  From  this  must  have  resulted 
a  molten  glooe  of  oxidised  materials,  and  an  atmosphere 
in  which  the  chlorine  was  presumably  in  the  condition  of 
chlorhydrie  acid,  with  earbon  and  sulphur  in  oxidised 
forms,  watery  vapor,  nitrogen,  and  a  probable  excess  of 
oxygen  gas.  Starting  from  this  hypothetical  condition  of 
things,  which  is,  however,  strictly  in  accordance  with  what 
we  know  of  chemical  affinities  at  elevated  temperature*, 
we  have  the  basis  of  an  intelligent  scheme  of  ebemieal 
geogeny,  which  will  enable  us  to  understand  clearly  the 
order  of  things  as  we  see  it  recorded  in  the  earth's  crast. 

The  conclusion  now  generally  received  as  to  the  earth's 
interior  is  that  it  is  solid  to  greatdepths,  if  not  throughout, 
and  there  are  good  reasons  for  supposing  that  solidification 
may  have  commenced  at  the  centre.  The  mean  density  of 
the  earth,  whieh  is  5.3,  water  being  unity,  is  about  twice 
that  of  the  known  rocks  taken  as  a  whole,  leading  to  a 
conjecture  that  denser  compounds  may  have  nccumulated 
at  the  centre.  Chcmioal  geology  has,  however,  only  to  do 
with  the  superficial  portions,  from  which,  with  the  elements 
of  the  air  and  the  ocean,  the  whole  of  the  known  rocks  have 
been  derived.  Analogies  lead  us  to  conclude  that  the  primi- 
tivs  surface  was  irregular  and  aecidented,  and  consisted  of 
a  compound  of  silicates  of  alumina,  lime,  magnesia,  iron- 
oxide,  and  alkalies,  besides  the  rarer  bases,  resembling 
perhaps  some  basic  lavas  in  composition,  and  therefore 
very  unlike  granite,  which  is  generally  supposed  to  be  the 
fundamental  rock.  Cpon  this,  as  cooling  went  on,  there 
would,  in  accordance  with  onf  hypothesis,  be  precipitated 
the  acid  compounds  of  chlorine  and  sulphur  from  the  pri- 
meval atmosphere,  by  which  at  an  elevated  temperature 
and  under  the  pressure  of  a  high  barometric  column,  the  sili- 
cates would  be  decomposed,  with  separation  of  silica  and 
saturation  of  the  acids  by  the  bases  of  the  primitive  sili- 
cated  mass.  This  process  would  soon  terminate,  and  be 
succeeded  by  another  reaction,  the  decomposition  of  por- 
tions of  the  silicates  by  waters  holding  in  solution  carbonic 
acid,  which  must  have  abounded  in  the  early  atmosphere. 
From  this  process  (which  still  continues  to  operate  on 
crystalline  rocks)  would  result  the  separation  of  silicate  of 
alumina  as  clay,  free  silica,  and  iron-oxide,  and  the  for- 
mation of  carbonates  of  lime,  magnesia,  and  alkalies.  Then 
beingoarried  down  to  the  sea  in  solution,  the  alkaline  earbon- 
ate  would,  trom  the  dissolved  chloride  of  oaleium,  precipitate 
carbonate  of  lime,  with  the  production  of  oUoride  of  aoaiam ; 
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we  thai  get  a  eoneeption  of  the  prooeu  which  ma;  hare 
given  riu  at  once  to  the  formatioD  of  limeatone,  olaj,  ailiea, 
•od  sea-ialt.  How  near  theae  deeompoiitions,  whioh  are 
DOW  goiag  on,  ^pniaeh  to  the  method  of  nature  in  the 
earlier  times  we  can  never  determine,  for  our  knowledge  of 
the  precise  eonatitntion  of  the  primitive  oruat  i(  too  hypo- 
thetioal.  The  elementa  therein  ma;  have  been  arranged  in 
a  manner  ver;  different  ttom  that  of  an;  oompounds  now 
known  to  na,  and  the  mode  of  its  deeompoaition  oonse- 
qoentl;  subjeet  to  oonditions  of  whioh  we  can  form  but  an 
imparfeet  notion.  It  will  be  found,  however,  that  the  above 
b;pothesis  gives  na  a  starting-point  in  ohemioal  geolog;, 
and  is,  moreover,  in  remarkable  aooordanoe  with  the  faota 
to  b»  made  known  farther  on. 

Coming  now  to  the  ehemioal  eomposition  of  the  rooks, 
we  distinguish  them  into  ao-oalled  er;stalline  and  nnerys- 
talline  divisions — terms  which  are  better  delned  b;  sa;ing 
tliat  the  Srat  oonaist  ehiefl;  of  cr;stalUne  silioates,  and  the 
seeond,  for  the  greater  part,  of  the  resalts  of  the  deea;  of 
these.  Oranites,  gneisses,  and  hornblende  rooks  ma;  bo 
taken  as  examples  of  the  former,  which  inolndes  most  emp- 
tive  and  Bosoie  rooks,  and  saudstones  and  shales  of  the  lat- 
ter. In  this  grouping  we  have  excluded  auoh  reeks  aa  are  com- 
posed of  oarboaate  and  sulphate  of  lime,  earbon,  metallio 
oxides,  and  salphnrets,  whish  belong  alike  to  the  cr;stal- 
line  and  nnor;stalline  divisions.  The  minerals  of  cr;stal- 
line  silisated  rooks  are,  besides  qoarti,  potash-feldspar  or 
orthoclase,  the  lime  and  foda-feldspars  albite,  oligoolase, 
andesine,  labradorlte,andanorthite,  leuoite,  neplieline,  and 
other  doable  alaminoas  silioates,  both  h;droas  and  anh;- 
droas,  which  are  related  to  the  feldspars  ia  composition ; 
the  varioas  micas  and  cblorites,  garnet,  epidote,  all  of 
which  are  moreover  doable  alaminoas  silioates,  and  saeh 
simple  alaminoas  silicates  as  andalositey  k;anite,  and  p;ro- 
ph;Uite.  No  less  important  are  those  which  are  easen- 
tiall;  ptotoxido-silieatee,  sach  as  liomblende,  p;roxena, 
elirysolite,  ehondrodite,  serpentine,  and  talo;  and  if  to 
these  we  add  oarbonates  of  Ume  and  magnesia,  iron-oxides 
asd  graphite,  we  shall  have  the  chief  mineralogieal  ele- 
ments of  the  cr;>talliiM  rooks.  Oranite  consists  essential]; 
of  qoartx  and  orthoolase,  sometimes  accompanied  b;  a  tri- 
olinie feldspar  (oligoolase  or  albite),  and  holding,  as  an  acoi- 
dental  mineral,  a  small  portion  of  mica  or  of  hornblende,  or 
both.  Trach;te  is  closet;  related  to  granite  in  composition. 
The  elements  of  granite,  arranged  in  a  banded  or  strati- 
form manner,  make  «p  gneiss,  and  this,  b;  a  predominanoe 
of  mioa,  passes  into  mloa-slate,  which  itself  often  includes, 
as  aeeidental  minerals,  garnet,  ataurolite,  andalnsite,  and 
k;aaite,  giving  rise  to  oomponnd  rocks  in  whioh  silicates  of 
alamina  without  alkali  replaoe  orthoclase.  Passing  from 
the  above  elasaea  of  roeks,  in  which  there  is  generail;  an 
excess  of.  silica  in  the  form  of  qaartx,  we  cams  to  those  in 
whioh  quarts  is  rarer  or  altogether  wanting.  Hornblende 
or  p;roxene,  either  alone  or  mixed  with  a  feldspar,  generail; 
labradorite,  often  accompanied  b;  ohr;solite,  oonstitutes  the 
oompounds  known  as  aoleritc,  dial>ase,  diorite,  and  man; 
related  rocks,  frequenti;  containing  chlorite,  garnet,  or 
epidote;  while  those  composed  ohiell;  of  serpentine  or 
steatite  make  up  another  and  elosal;-related  class. 

To  discuss  the  whole  question  of  the  varieties  of  rooks 
produoed  b;  the  admixtare  of  different  minerals  would  ex- 
ceed the  limits  of  this  sketch.  It  will,  however,  be  neces- 
sar;  to  give  some  notion  of  the  different  classes  of  crrstal- 
line  silicated  rooks,  considered  geognosticall; :  1.  Those 
which,  like  gneiss,  mioa-slate,  and  serpentine,  are  evidentl; 
bedded  and  stratified  rocks,  are  generail;  supposed  to  hare 
been  deposited  from  water,  and  are  oonrenientl;  designated 
indigenons  roeks.  2.  Those  which,  like  granites,  traps, 
and  lavas,  have  been  forced  in  a  mote  or  less  liquid  form 
from  beneath  the  surfaoe,  are  regarded  as  of  igneous  origin, 
and  are  called  eruptive  or  exotic  rocks.  3.  Those  which 
have  been  deposited  from  solution  in  fissures  of  previonsl; 
formed  rocks,  as  the  quarts  of  mineral  veins,  and  likewise 
man;  granitic  vein-stones,  have  been  oalled  endogenous 
rocks.  Rock-masses  of  the  same  mineral  oonstitntion  ma; 
belong  to  all  of  these  classes ;  thus,  a  granitio  gneiss,  an 
eruptive  gTanite-d;ke,  and  a  granitio  vein-stone  ma;  be 
alike  composed  of  orthoolase,  quarts,  and  mica,  and  diffi- 
enltl;  distinguished  from  cash  other  unless  their  geognos- 
tical  relations  are  taken  into  aoeonnt. 

The  origin  and  mode  of  formation  of  the  indigenous 
er;ataUine  rooks,  such  as  gneiss  or  hornblende,  are  involved 
in  much  obsenrit;.  B;  one  school  the;  are  supposed  to 
be  of  plntonie  origin — that  is,  to  have  been  formed  in 
some  wa;  from  the  cooling  of  the  primitive  omst  of  the 
earth,  and  to  have  acquired  the  stratiform  arrangement  ob- 
served in  their  constituent  minerals  from  movements  in  the 
eooling  mass.  These  ancient  or;8talline  rocks  are  declared 
b;  this  school  to  be  neither  stratified  nor  eruptive  rooks  in 
the  aoeepted  sense  of  these  terms,  but  to  partake  of  the 


I  from  gneiss  onl;  in  the  aooident  of  stmetors.  To  this  view, 
I  which  derives  these  rocks  from  the  eooling  mass  of  the 
j  globe,  it  is  objeeted  that  the  quarts  which  tne;  eont^n  is 
not,  ai  &r  as  known,  a  product  of  igneous  action,  bat  is, 
on  the  eontrar;,  changed  into  a  wholl;  unlike  form  of 
silioi  b;  a  beat  even  below  that  required  for  its  flision,  and 
in  most  cases  is  clearl;  shown  b;  its  associations  to  have 
been  deposited  from  aqaeoas  solution.  Moreover,  the  mi- 
croscopic stud;  of  the  quarts,  as  well  as  of  other  minerals 
of  granitic  rocks,  has  shown  them  to  contain  in  man;  cases 
small  cavities  partiall;  filled  with  water  or  with  saline  so- 
lutions; and  from  the  examination  of  these  at  elevated 
temperatures  it  has  been  eaionlated  that  the  cr;stalIisstion 
of  suoh  quarts  has  taken  place  at  a  heat  much  below  that 
of  redness.  Sach  are  some  of  the  arguments  advanced 
against  the  pnrel;  igneous  origin  of  granite  and  granite- 
like rooks,  and  in  favor  of  the  notion  that  the;  have  at  one 
time  been  in  a  aoftened  condition  under  the  combined  in- 
fluence of  water  and  heat,  or  in  a  eondition  of  what  ma;  be 
defined  as  one  of  aqueo-igneons  fusion.  Reasons  are  given 
for  supposing  that  the  preseuoe  of  a  few  hundredths  of  water 
ma;  produce  a  softened  and  plastic  condition  of  the  rook  at 
a  temperature  far  below  that  required  for  the  fusion  of  its 
elements.  Oranite,  according  to  the  views  of  this  school, 
is  a  softened  and  modified  gneiss  which  has  lost  the  evi- 
denoes  of  its  aqueous  stratification.  The  ooourrenoe  of  the 
various  minerals  of  granite  in  vein-stones  which  are  prett; 
evidentl;  of  aqaeoas  origin,  gives  a  further  support  to  this 
theot; ;  and  it  has  been  suggested  that  the  deposition  of 
bedded  gneiss  at  the  earth's  surface  was  a  process  closel; 
analogous  to  that  b;  which  the  granitio  vein-stones  were 
formed  in  fissures,  in  both  cases  ttma  sointions.  A  similar 
view  will  then  be  extended  to  other  feldspathio  and  hom- 
blendie  indigenous  rooks,  which  must  have  been  generated 
nnder  conditions,  both  ph;Bical  and  chemical,  ver;  differ- 
ent flrom  those  whioh  have  in  more  recent  times  prevailed 
at  the  sorftKse.  A  modifleation  of  this  view  is  that  which 
holds  that  the  various  mineral  silioates,  sach  as  hornblende 
and  feldspars,  which  enter  into  the  eomposition  of  these 
racks  were  deposited  from  water;  solutions,  notinaor;Btal- 
line  form,  but  as  non-ar;stalUne  precipitates  or  magmas, 
whioh  subsequent!;  assumed  a  otyatalline  arrangement,  as 
has  evidentl;  been  the  ease  in  man;  limestone  rocks.  It 
is  probable  in  the  present  state  of  our  knowledge  that  each 
of  these  latter  views  is  in  certain  instances  true,  and  that 
in  either  ease  the  minerals  seen  in  our  eijstalline  stratified 
roeks  have  been  generated  h;  aqueous  agencies.  It  has 
bean  suggested  above  that  granite  is  a  softened  and  dis- 
plaaed  gneiss  from  which  ua  evidences  of  stratification 
nave  been  obliterated,  and  a  similar  view  should  be  ex- 
tended to  other  ernptive  or  exotic  rocks,  with  certain 
modifieations  to  be  considered  farther  on,  in  the  discussion 
of  vohianie  phenomena.  Eruptive  rocks  are  seen  in  man; 
eases  to  present  local  variations  in  their  atrncture,  which 
presents  a  banded  arrangement  simalating  that  of  indig- 
enoas  rocks— a  fact  which  has  lent  support  to  the  notion 
tiiat  all  stratified  rocks,  such  as  gneisses,  have  been  derived 
flnm  granites,  rather  than  all  exotic  granites  from  gneisses. 
Such  a  view,  however,  leaves  nnaeconnted  for  the  origin 
of  the  exotic  roeks  themselves,  which  ia  the  ver;  problem 
to  be  explained.  These  are  b;  this  school  supposed  to  have 
had  their  origin  in  the  original  fiuid  mass  of  the  globe, 
of  which  a  portion  at  least  is  imagined  to  have  separated 
into  two  strata,  a  lighter  and  a  denser  one,  which  arranged 
themselves  in  the  onler  of  their  specific  gravities,  and  being 
from  time  to  time  ejected,  have  given  rise,  the  heavier 
and  mora  basic  stratum  to  the  hornblende  and  p;roxenie 
rocks,  and  the  lighter  and  more  silioious  to  the  granitic 
and  trach;tie  rocks,  all  of  which  may  assume  in  certain 
oases  a  stratiform  stmcture.  The  variations  in  the  chemi- 
cal and  mineralogieal  eomposition  of  the  crystalline  rooks 
are,  however,  so  great  as  to  require  a  supplementar;  h;- 
pothesis ;  which  is  that  of  a  conversion  or  transmutation 
of  almost  an;  cr;stalline  rock  into  an;  other.  The  rocks 
are  supposed  to  be  permeated  b;  circulating  liquids, 
through  which  one  element  ma;  be  removed  and  another 
substituted  in  its  place,  so  as  to  effect  a  more  or  less  com- 
plete transformation  of  the  rock.  Thus,  in  accordance  with 
this  view,  we  are  told  that  granite  or  gneiss  ma;  be  changed 
into  aerpentine,  limestone,  or  dolomite,  and,  conversel;, 
limestone  ma;  be  converted  into  an;  one  of  these,  bom- 
blendie  roeks  being  subject  to  not  less  remarkable  changes  ; 
eo  that,  given  the  two  t;pea  of  igneous  rooks  already  men- 
tioned, it  is  eas;,  in  accordance  with  this  view,  to  imagine 
the  conversion  of  various  parts  of  them  into  limestones, 
dolomites,  serpentines,  chloritie,  talcose,  and  micaceous 
rocks.  This  b;pothesis,  based  upon  a  small  number  of 
well-reoognlsed  facts  as  to  the  alteration  of  certain  known 
species,  and  upon  a  much  larger  number  of  oases  of  aaso- 
oiation  or  blending  of  species  which  have  been  regarded 


Digitized  by 


Cioogle 


492 


GEOLOGY,  CHEMICAL. 


adopted  as  a  means  of  explaiuiDg  tb«  origin  of  the  great 
variety  of  erystalUne  rooks. 

Related  to  this  tIow,  which  snpposes  the  plutonio  origin 
and  subsequent  aqueous  alteration  of  the  orystalline  rooks, 
is  another  which  requires  some  notioe,  and  which  supposes 
that  various  crystalline  stratified  rooks  have  been  formed 
Crom  the  onorystalline  sedimentary  sands  and  elayi  (them- 
selves the  result  of  the  decay  of  the  older  crystallines), 
through  the  agency  of  infiltrating  waters,  which  have  in- 
troduced alkalies,  magnesia,  etc.,  and  thus  efiected  changes 
analogous  to  those  sapposed  to  hare  taken  place  in  the 
plutonio  rocks.  Such  a  process  has  doubtless  in  some  oases 
operated  on  a  limited  soalo,  but  is  of  no  importance  to  the 
inquiry  as  to  the  origin  of  the  ancient  crystalline  rocks 
themselves.  These  views  of  the  generation  of  various  crys- 
talline rocks  by  the  alteration  either  of  plutonio  rooks  or 
of  earthy  sediments  through  the  addition  or  subtractiou  of 
foreign  matters  in  solution,  are  now  being  supplanted  by 
that  above  defined,  which  supposes  the  direct  aqueous  origin 
of  those  rocks  and  their  constituent  minerals. 

The  relations  of  the  iatemal  heat  of  the  earth,  which 
has  been  found  to  increase  at  the  rate  of  about  1°  F.  for 
every  50  feet  of  depth  to  more  than  3000  feet,  are  very 
important  in  connection  with  geological  chemistry.  The 
earth  is  slowly  cooling,  and  it  can  bo  shown  that  at  an  early 
period  in  its  history,  when  this  process  was  loss  advanced, 
the  augmentation  of  heat  in  descending  must  have  been 
much  more  rapid  than  it  now  is,  so  that  atmospheric  waters 
penetrating  the  orust  to  no  great  depth  would  attain  a  tem- 
perature at  which  their  solvent  power  would  bo  greatly  in- 
creased. It  has  been  found  that  water,  either  pure  or  im- 
pregnated with  the  saline  matters  often  met  with  in  mineral 
waters,  such  as  alkaline  carbonates  and  alkaline  or  earthy 
sulphides,  has  its  solvent  power  greatly  exalted  when  heated 
ooaor  pressure  to  temperatures  above  the  ordinary  boiling- 
point.  Experiments  thus  conducted  have  shown  that  it  is 
possible  to  crystallise  quarts,  pyroxene,  leolites,  and  many 
other  mineral  species,  including  the  metallic  sulphurets  and 
sulpharsenlets,  which  are  our  common  metallic  ores.  Pres- 
sure alone,  moreover,  aids  the  solution  of  bodies  in  water 
by  favoring  tbat  condensation  which  is  one  of  the  condi- 
tions of  solution,  OS  has  been  shown  by  tbo  experiments 
of  Sorby  in  operating  under  great  degrees  of  pressure  upon 
mixtures  of  water  and  soluble  salts.  A  vast  oomber  of 
bodies  generally  classed  as  insoluble  in  water,  or  nearly  so, 
are  known  to  present  modifications,  often  very  unstable, 
under  which  they  are  readily  soluble  in  water,  and  are  the 
soluble  forms  of  colloids.  Water  seems,  in  fact,  under 
favorable  conditions  of  temperature,  pressure,  and  saline 
impregnation,  to  realize  pretty  nearly  the  conception  of  a 
universal  solvent  or  menstruum,  which,  penetrating  at  con- 
siderable depths  through  highly-heated  strata,  dissolves 
from  these  great  quantities  of  mineral  matters.  Coming 
towards  the  surface  again,  where  both  pressure  and  heat  are 
diminished,  it  deposits  these  materials,  and  thus  gives  rise 
to  the  crystalline  fillings  of  veins  or  to  siiperficial  deposits. 

The  Eozoic  or  crystalline  stratified  rocks  consist  of  sev- 
eral distinot  series,  deposited,  like  the  later  formations, 
through  long  ages,  and  sustaining  to  each  other  snoh  rela- 
tions as  to  show  that  one  series  hod  been  partially  broken 
up  or  destroyed  before  the  deposition  of  the  snooeeding  one. 
Each  in  its  turn  consists  of  feldspathio,  homblendio,  and 
micaceous  silicates,  with  quartz  rocks,  limestones,  iron 
ores,  etc. ;  and  in  each  series  at  present  known  we  find 
some  evidences  of  the  destruction  of  a  preceding  series,  so 
that  the  fundamental  rook  remains  as  yet  undiscovered. 
The  substratum  of  granite,  in  the  sense  generally  under- 
stood of  a  first-formed  rock,  is  nowhere  known,  and  it  is 
the  granite-like  gneiss  of  the  Laurentian  or  oldest  Eoioio 
scries  which  has  given  rise  to  the  notion  of  an  underlying 
granite.  A  study  of  the  elements  of  these  crystalline  rooks 
shows  that  essentially  the  same  chemical  agencies  were  at 
work  in  those  earlier  times  as  at  present,  and  that  the  dif- 
ferences are  rather  in  kind  than  in  degree.  Silicates  of  mag- 
nesia, like  serpentine,  have  been  found  not  only  in  the  Silur- 
ian, but  as  late  as  the  Cretaceous  period ;  sepiolite  is  found 
in  the  Tertiary ;  triple  silicates,  related  to  chlorite,  fill  the 
pores  of  Palaeozoic  crinoids:  and  glauoonite  is  found  in 
similar  conditions  in  more  recent  foraminifera ;  while  the 
deposition  of  crystalline  zeolites  comes  down  to  the  historic 
period;  all  of  which  processes  show  the  continuation,  though 
under  enfeebled  conditions,  of  processes  which  were  once 
very  active  at  the  earth's  surface.  Further  illustrations  of 
this  will  be  given  when  we  come  to  speak  of  mineral  springs 
and  of  vein-stones. 

The  agencies  of  organic  life  are  among  the  most  import- 
ant of  those  which  from  a  very  early  age  have  contributed 
to  changes  in  the  chemistry  of  the  earth.  We  have  seen 
that  there  is  reason  to  believe  that  the  condition  of  the 
first-formed  globe  was  one  of  general  oxidation,  and  hence 
endeavored  to  show  that  after  the  affinities  of  the  stronger 


Doids  were  satisfied,  the  whole  of  the  sulphur  must  have 
existed  as  sulphates,  all  of  the  carbon  either  as  carbonates 
or  free  car^oonic  acid,  all  of  the  hydrogen  as  water,  and  all 
of  the  iron  and  other  readily  oxidable  metals  as  oxides, 
either  combined  as  silicates  or  set  free  by  the  partial  de- 
oompositioa  of  these.  A  great  problem  to  be  solved  is  that 
of  the  deoxidation  of  these  elements  as  a  condition  prelim- 
inary to  their  entering  into  new  combinations ;  and  this, 
BO  far  as  we  know,  can  be  efiected  in  one  way  only — namely, 
by  the  intervention  of  organic  life.  It  is  the  function  of 
vegetation  under  the  stimulus  of  sohtr  light  and  heat  to 
decompose  oarbonio  acid  and  water,  setting  free  oxygen, 
and  giving  rise  to  hydrocarbonaoeous  bodies,  both  organ- 
ized and  unorganized,  which  in  many  oases,  after  having 
served  the  purposes  of  plants,  become  in  turn  a  part  of  living 
animals.  When  in  the  course  of  nature  plants  and  animali 
die,  their  remains,  in  a  dead  or  disorganized  form,  consti- 
tute what  is  sometimes  comprehensively  spoken  of  as  or- 
ganic matter.  This,  by  taking  up  oxygen  either  in  the 
process  of  combustion  or  of  slow  decay,  is  again  trans- 
formed into  carbonic  acid  and  water,  not  to  speak  of  the 
nitrogen  which  is  present  in  greater  or  less  extent  in 
organisms,  and  is  again  liberated  cither  as  gaseous  nitro- 
gen, as  ammonia,  or  as  nitrate.  While  living,  the  vegetable 
organism  effects  the  reduction  of  carbonic  acid  and  water 
(and  to  a  less  extent  of  sulphates),  and  is  thus  the  source 
of  carbon  and  hydrogen  as  they  appear  in  the  earth  in  the 
various  forms  of  graphite,  coal,  petroleum,  and  hydrocar- 
bon gases.  In  addition  to  this,  growing  plants  and  animals 
reduce  sulphates,  as  appears  from  the  sulphuretted  com- 
pounds whicli  occur  in  many  of  them.  Tliese  organisms, 
moreover,  by  a  process  of  selection,  remove  from  the  media 
in  which  they  live  certain  mineral  elements,  which  through 
this  intervention  become  fixed  and  concantrated.  Thus, 
the  phosphates  of  the  soil  through  vegetation  are  accumu- 
lated in  the  bones  of  vertobrato  animals.  Potash  i«  re- 
moved in  like  manner  both  by  terrestrial  and  marine  vege- 
tation, and  by  the  latter  also  the  metals  found  in  the  sea — 
silver,  lead,  and  copper — ^aro  removed  from  its  waters  and 
fixed  in  the  organic  tissues,  by  which  means  they  are  re- 
moved from  the  oceanic  circulation,  and  by  the  decay  of 
these  in  contact  with  the  ooze  of  the  bottom  or  the  mud  of 
the  shore  are  again  restored  to  the  earth,  from  which  they 
are  as  constantly  dissolved  and  taken  down  to  the  sea,  tho 
waters  of  which,  but  for  the  intervontiOD  of  organic  life, 
would  becomecharged  with  these  mineral  elements.  But  the 
results  of  the  decay  of  animal  and  vegetable  organisms  are 
not  less  importan  t  through  their  reducing  action,  due  to  their 
affinity  for  oxygon  which  is  demanded  in  the  retrograde  met- 
amorphosis by  which  the  elements  return  to  their  original 
highly  oxidized  oondition.  In  virtue  of  this  power  they  re- 
duce soluble  sulphates,  like  those  of  the  alkalies  and  the 
alkaline  earths,  to  the  condition  of  sulphides;  the  oarbonio 
aoid  which  results  from  tbo  oxidation  of  oarbon  in  this 
process  in  its  turn  decomposes  these  sulphides,  liberating 
sulphuretted  hydrogen  gas,  the  partial  oxidation  of  which, 
removing  the  hydrogen,  produces  deposits  of  sulphur.  The 
soluble  sulphides  or  the  sulphuretted  hydrogen  reaolting 
from  this  process  of  reduction  give  rise  to  the  insoluble  me- 
tallic sulpoides  which  are  so  abondant  in  the  rooks  as  metal- 
lic ores.  Native  metals  like  copper  are  also  probably  due  to 
the  reducing  aotion,  either  directly  or  indirectly,  of  organic 
matters ;  and  the  power  of  these  substances  to  reduce  the 
insoluble  peroxide  of  iron  which  abounds  in  the  soils  into 
a  protoxide,  which  is  soluble  in  solutions  of  oarbonio  acid 
or  of  certain  organic  acids,  themselves  the  products  of  veg- 
etable decay,  permits  the  removal  of  this  element  from  cer- 
tain beds  of  rocks,  and  its  accumulation  in  certain  others 
in  the  shape  of  oxidized  ores,  such  as  limonite,  hematite, 
or  siderite,  or,  when  the  decomposition  of  sulphates  ooa- 
onrs,  of  pyrites. 

There  is  another  agency  which  is  not  less  important  in 
its  relations  to  the  chemistry  of  the  rocks,  and  that  is  the 
slow  sub-aerial  decomposition  of  the  crystalline  silicated 
rooks  under  the  influence  of  atmospheric  agents.  In  those 
regions  of  the  earth  from  which  comparatively  reoeat 
changes  have  not  removed  the  products  of  decay  this  pro- 
cess is  seen  to  have  attacked  the  feldspars,  removing  from 
them  their  protoxide  bases,  together  with  a  portion  of 
silica,  leaving  behind  a  hydrnted  silicate  of  alumina  or 
clay.  In  like  manner  the  protoxide  silicates  like  horn- 
blende and  pyroxene  have  given  up  in  a  soluble  form  the 
lime  and  magnesia  which  they  contained,  together  with  a 
part  of  the  silica,  leaving  behind  with  the  remaining  silica 
the  oxides  of  iron  and  manganese  raised  to  a  higher  degree 
of  oxidation.  The  decomposition  of  other  silicates,  such 
as  mica  and  chlorite,  has  been  as  yet  but  partially  studied, 
but  the  quartz  remains  unchanged.  This  process  of  decay 
is  seen  to  have  penetrated  to  a  depth  of  several  hundred 
feet  in  many  regions,  and  the  beds  and  veins  of  metallic 
sulphides  enolosed  in  the  decayed  crystalline  rocks  have 
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nndergone  a  somewhat  siinilar  ohuige,  whiah  hM  reanlted 
in  the  Ibsa  of  the  anlphnr,  copper,  and  lino  In  a  Boluble 
(brm,  lesring  behind  a  residae  of  hydrous  peroxide  of  iron, 
whieh  forma  in  many  of  tbeae  oaaea  an  ore  of  that  metal. 
Thia  proceaa  of  decay  haa  donbtleaa  been  effected  by  the 
iLction  of  the  carbonic  acid  and  oxygen  of  the  air  diaaolred 
in  atmoapherio  iraters,  which,  while  oxidiiing  iron  and 
■nlphar,  hare  remored  in  the  form  of  carbonatea,  the 
baaea  lime,  magneaia,  and  tbe  allcaliea,  together  with  a 
portion  of  ailica,  which  waa  liberated  from  ita  compounda 
m  a  aoluble  form.  Snoh  a  proceaa  aa  thia  waa  doabtleaa 
active  from  a  Tery  early  period ;  and  thia  decay  waa  a  pre- 
liminary to  the  proceaa  of  denudation  by  the  action  of 
water,  which  remored  the  clay  and  aeparated  it  from  the 
unchanged  qnarti ;  which  latter,  by  ita  further  attrition, 
gare  rise  to  graina  of  aand.  From  the  vaat  quantitiea  of 
thia  decaying  matter  the  clays  of  all  the  argillaceona  strata 
of  the  Tarious  geological  periods  hare  been  derired,  while 
from  the  ailica  set  free  in  a  diaaolred  form  during  the  pro- 
cess of  decay  hare  come  the  great  deposits  of  flint,  chert, 
homstone,  fcgate,  etc.  which  aboand  at  many  different 
horiiona,  and  also  certain  cryatalline  aands  which  appear 
to  consist  not  of  the  qnarti  from  the  decay  of  ancient 
granite-like  roclcs,  but  rather  of  cryatalline  quartz  directly 
depoaited  from  solutions. 

Tbe  carbonates  which  in  a  dissolred  form  hare  come 
from  the  decaying  cryatalline  rocks,  and  hare  been  con- 
veyed to  tbe  sea,  hare  played  an  important  part  in  the 
ehemiatry  of  its  watera.  It  would  appear  from  a  priori 
eonaiderations,  in  accordance  with  the  views  already  put 
forth,  that  the  early  aea  must  hare  contained  a  great  pre- 
dominance of  lime  and  magnesia  salts  relatively  to  the 
aoda  salts  ;  in  other  words,  that  a  much  larger  part  of  the 
chlorine  which  the  ocean  must  have  from  the  firat  con- 
tained waa  combined  with  earthy  bases,  and  a  less  portion 
consequently  with  aodium,  than  in  the  modern  ocean.  In 
strict  accordance  with  this  ia  the  fact  that  the  saline  mineral 
waters  of  the  older  rooks,  which  may  be  looked  upon  as 
fossil  sea-waters  imprisoned  since  a  rory  early  date,  con- 
tain a  great  predominance  of  chlorides  of  calcium  and 
magnesium,  while  in  modem  aoa-watera,  aa  in  the  bittema 
resulting  from  their  evaporation,  there  ia  no  chloride  of 
calcium  found,  the  aulphates  of  the  aea  being  auffioient  not 
only  to  convert  into  gypsum  tbe  whole  of  the  lime  preaent, 
but  to  yield,  moreover,  a  large  proportion  of  sulpnate  of 
magnesia.  Now,  aa  the  proportion  of  eulphatea  in  the  sea 
has  not  been  augmented  in  the  coarse  of  ages,  but,  on  the 
contrary,  has  diminiahed,  not  only  by  the  gypsum  de- 
posited, but  also  by  the  sulphur  reduced  and  separated 
either  in  a  free  state  or  aa  metallic  aulpbidea,  it  followa 
that  thia  changed  condition  of  the  aea-water  aa  regards  the 
proportion  of  the  lime  to  the  sulphate  must  have  been 
Draught  about  by  the  abstraction  of  time  in  other  forms  than 
that  of  snlphate.  No  compounda  of  this  base  otherthan  sul- 
phate and  carbonate  being  found  in  the  rocks  since  the  be- 
ginning of  Palaeozoic  time,  It  followa  that  the  lime  rauat 
have  been  removed  as  carbonate  from  the  sea  in  whieh  it 
mast  have  previously  been  present  in  a  soluble  form.  In 
other  words,  the  bicarbonatcs  of  aoda  and  magnesia  derived 
from  decaying  rocka  have  the  power  of  decompoaing  chlo- 
ride of  calcium,  with  the  formation  of  chloride  of  aodium 
and  the  separation  of  carbonate  of  lime  which,  either  di- 
rectly or  indirectly,  has  been  aeparated  in  the  form  of  lime- 
stone. 

Another  not  less  important  factor  in  the  chemistry  of  the 
sea  baa  been  evaporation.  Climatic  conditions  hare  over 
large  areas  favored  the  evaporation  of  waters,  as  ia  now 
the  case  in  certain  dcaert  regions,  and  encloaod  aea-basina 
bare  often  been  subject  to  this  action.  The  result  of  thia 
process  of  evaporation  on  sea-water  is  to  cause  the  deposit 
of  the  sparingly  soluble  sulphate  of  lime ;  and  if,  aa  waa  the 
eaae  in  the  early  aeas,  the  lime-aalta  were  in  ezceas,  the 
whole,  or  very  nearly  the  whole,  of  the  aulphatea  would  be 
removed,  sulphate  of  lime  being  much  less  soluble  in 
strong  saline  liquida  than  in  pure  water.  A  further  con- 
tinuation of  tbe  process  of  evaporation  would  give  riae  to 
the  separation  of  rock-salt,  and  at  a  later  stage  to  salts 
like  oarnallite,  tachydrite,  and  karstenite,  which  are  found 
in  a  solid  form  in  certain  saliforous  formations,  with  all 
the  evidences  of  a  slow  evaporation  of  sea-water.  In 
connection  with  this  proceaa  of  evaporation  an  important 
reaction  takea  place  between  watera  holding  sulphate  of 
magneaia  and  solutions  of  bicarbonate  of  lime.  This 
latter  compound  is  found  in  most  river  and  spring  waters, 
and  Is  citner  derived  from  the  direct  decomposition  of 
rocks  containing  silicate  of  ]ime,  or  from  the  solution,  by 
means  of  atmospheric  carbonic  acid,  of  previously  formed 
carbonate  of  lime.  By  the  reaction  between  bicarbonate  of 
lime  and  sulphate  of  magnesia  there  are  formed  sulphate 
of  lime  and  bicarbonate  of  magnesia.  The  latter  is  much 
the  more  soluble  of  the  two,  pure  water  being  capable  of 


holding  about  nine  parts  of  oarbonate  of  magnesia  as 
bicarbonate  for  one  part  of  sulphate  of  lime.  Thus,  from 
an  evaporating  sea-baain  fed  with  aolutiona  of  bicarbonate 
of  lime,  gypaum  ia  depoaited,  while  the  more  soluble  mag- 
neaian  carbonate,  being  anbaequently  thrown  down  mixed 
with  a  variable  portion  of  carbonate  of  lime,  furnishes  the 
material  for  dolomite  and  magneaian  oarbonatea  of  lime. 
This  reaction,  then,  results  in  the  elimination  from  the 
water*  subjected  to  it  of  both  the  elements  of  the  aulphate 
of  magneaia.  Another  not  leas  important  reaction  in  con- 
nection with  evaporating  waters  ia  of  even  greater  aignif- 
icanee  aa  regarda  the  formation  of  magneaian  limcatoncs. 
When  waters,  charged  with  carbonates  of  lime,  magnesia, 
and  soda  from  the  decay  of  rocks,  flow  into  the  sea, 
the  latter  bases,  replacing  lime  in  the  soluble  salts  of  the 
'water,  give  rise  to  oarbonate  of  lime ;  but  when,  in  a  con- 
fined basin,  the  sulphate  and  chloride  of  calcium  arc  at 
length  decomposed,  the  carbonate  of  soda  attacks  the  mag- 
nesium aalta,  giving  riae  to  bicarbonate  of  magneaia,  which, 
added  to  that  accompanying  the  aoda-aalt,  soon  oauaes  the 
accumulation  in  the  baain  of  an  abundance  of  magneaian 
carbonate,  which  by  evaporation  is  depoaited,  mingled 
with  lime-carbonate,  and  ia  itself  a  atill  more  frequent 
aonrce  of  magneaian  limeatonea.  These,  reaulting  from  the 
intervention  of  carbonate  of  aoda,  are  diatinguiahed  from 
those  produced  by  tbe  previonaly  deaoribed  reaction  by  (he 
abaenoe  of  aaaooiated  gypaum.  In  both  cases,  -  however, 
tbe  great  solubility  of  the  magnesian  carbonates  ia  such 
that  evaporation  ia  an  indispensable  condition  for  tbe 
generation  of  these  magneaian  deposits,  which,  from  their 
geological  relations,  are  ahown  to  hare  been  formed  in 
limited  baaina. 

Closely  related  to  thia  eubjeot  ia  that  of  aaline  and  alka- 
line mineral  waters :  of  these  the  flrat  consist  of  the  ele- 
ments of  the  ocean-watera  impriaoned  in  the  ancient  strota, 
sometimes  as  fossil  aea-water,  and  at  other  timea  aa  the 
bittema  or  the  solid  aalta  resulting  from  ita  evaporation. 
From  tbeae  aouroea,  which  in  fiasured  and  dialocated  atrata 
are  in  communication  with  atmospheric  watera,  the  saline 
matters,  more  or  less  diluted,  are  Drought  to  the  surface  oa 
mineral  springs.  The  source  of  alkaline  apringa  is  to  bo 
sought  in  the  slow  subterranean  decomposition  of  fvld- 
spathic  sediments,  which  yield  to  infiltrating  watera  car- 
bonated or  ailicated  alkaliea;  and  from  the  mingling  of 
these  with  the  aaline  watera  already  mentioned  various  in- 
termediate kinds  of  waters  are  produced.  The  deoxidation 
of  sulphates  by  organic  matters,  in  the  manner  already  ex- 
plained by  the  interrention  of  decaying  organic  matters, 
aided  in  some  caaea  by  the  action  of  carbonic  acid, explains 
the  origin  of  the  aulphuretted  hydrogen  and  the  soluble 
aulpbidea  which  abound  in  many  mineral  waters.  Alkaline 
mineral  watera  hold  in  solution  large  quantities  of  free  sil- 
ica, but  besides  that  many  of  them  contain  dissolved  sili- 
cates of  lime  and  aoda.  The  reaction  of  theae  upon  mag- 
neaian aalta  in  aaline  watera  gires  riae  to  a  very  insoluble 
silicate  of  magnesia,  which  in  some  uncrystalline  forma- 
tions is  found  aoonraulatcd  in  largo  beds  under  the  name 
of  aepiolite  or  magnesian  marl.  From  analogous  com- 
pounds formed  in  a  like  manner  in  earlier  geological  pe- 
riods, it  is  probable  that  magnesian  silioatea  like  aerpen- 
tine,  obrysolite,  and  talc  have  originated.  Many  neutral 
and  alkaline  mineral  waters  contain,  besides  silica,  a  por- 
tion of  alumina  in  a  soluble  form,  from  which  may  be 
generated  aluminous  silicates.  In  the  deposits  from  min- 
eral waters  we  find  an  explanation  of  the  origin  of  the 
minerals  of  metalliferous  and  other  vein-atonea,  which  are 
accumulations  in  fissures  that  once  were  channels  for  aque- 
ous aolutiona  of  mineral  matters. 

The  origin  of  rolcnnic  products  is  a  problem  of  great 
interest  in  geology.  The  various  molten  rocks  and  lavas 
poured  out  from  beneath  the  anrface  of  the  earth,  aome- 
timea  imperfectly  fused  and  encloaing  crystalline  mineral 
species,  sometimes  vitreous  and  homogeneous,  ernbrace 
great  varieties  in  chemical  composition,  and  are  moreover 
accompanied  by  watery  vapor  and  several  gaseous  prod- 
ucts, cniefly  sulphuretted  hydrogen,  hydrochloric  and  car- 
bonic gases.  The  origin  of  all  these  has  been  sought  to 
be  explained  by  different  hypotheses,  but  the  one  which 
seems  the  most  rational  ia  that  whieh  ascribes  them  to  the 
action  of  heat  upon  stratified  rocks.  Whether  the  source 
of  thia  heat  be  conduction  from  the  igneous  centre,  or,  as 
supposed  by  others,  due  to  mechanical  movements  in  the 
earth's  crust,  or  rather  to  the  heat  from  the  one  source 
seconding  and  supplementing  the  other,  we  may  conceive 
that  its  effect  upon  heterogeneous  atrata  containing,  besides 
silioeons  and  argillaceous  matters,  carbonates,  chlorides, 
sulphates,  and  organic  matters,  the  whole  permeated  with 
water,  would  be  to  generate  both  the  gaaeoua  and  the  stony 
products  of  volcanoes. 

It  is  impossible  within  the  limits  here  assigned  to  dis- 
cuss all  of  the  questions  whieh  arise  in  connection  with  tbe 
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obemiatrj  of  gmilog;,  but  we  hare  •Ddearored  in  the  pre- 
oeding  pages  to  touoh  briedy  upon  some  of  the  more  im- 
portant problems  whiob  it  preaenti,  and  to  offer  auoh  eola- 
tioDB  as  seem  most  in  acoordanoe  witb  the  present  state  of 
geological  and  chemioal  Icnowledge.      T.  Stsrrt  Udxt. 

Geomet'rical  Mean,  the  second  of  three  continued 
proportionals,  or  the  geoond  of  the  terms  of  a  geometrical 
progression  containing  three  terms.  The  geometrical  mean 
of  two  numbers  is  e<iual  to  the  square  root  of  their  product. 
If  we  assume  two  terms,  and  insert  any  nnmher  of  terms, 
so  that  the  whole  forms  a  geometrical  progression,  all  the 
inserted  terms  are  called  geometrical  means  to  these  two. 

Geomet'rical  Progres'sion  is  a  series  of  numbers, 
each  one  of  which  is  the  product  of  the  preceding  one  mul- 
tiplied bj  a  common  and  constant  ratio.  A  geometrical  pro- . 
greseion  may  be  increasing  or  decreasing,  according  as  the 
constant  ratio  is  greater  or  less  than  unity. 

Geom'etry  [Gr.,  from  yii,  the  "earth,"  and  ii'rpav, 
"  measure "],  that  branch  of  mathematics  whose  object  is 
to  investigate  the  properties  and  relations  of  geometrical 
magnitudes. 

Subject-matter  of  Geometry. — The  snbjcots  treated  of  in 
geometry  are  volumetf  aiir/acee,  Unetf  and  anglee,  A  volume 
is  a  limited  portion  of  space;  it  has  three  dimensions — 
length,  breadth,  and  thickness  or  height.  That  which  sepa- 
rates a  volume  from  the  rest  of  space  is  called  a  surface;  a 
surface  has  length  and  breadth,  out  not  thickness.  If  we 
conceive  a  surface  to  bo  made  up  of  two  parts,  that  which 
separates  these  parts  is  called  a  Hue;  a  line  has  length,  but 
neither  breadth  nor  thickness.  If  we  conceive  a  line  to  be 
made  up  of  two  parts,  that  which  separates  these  parts  is 
called  A  point;  a  point  has  position,  without  length,  breadth, 
or  thickness.  These  are  the  fundamental  concepts  of  geom- 
etry. Considered  in  a  reverse  order,  we  may  conceive  a 
line  to  be  generated  by  a  point  moving  aoeording  to  some 
fixed  law ;  a  surface  to  bo  generated  by  a  line  moving  ac- 
cording to  some  fixed  law;  and  a  volume  to  be  generated 
by  a  surfaoe  moving  according  to  some  fixed  law.  (See 
Fluents  axd  Fluxiuxs.)  In  taking  this  view  of  the  sub- 
ject we  have  the  additional  concept  of  direction.  The  dif- 
ference of  direction  of  two  lines,  or  the  inolination  of  one 
line  to  another,  is  called  an  angle. 

Dicieion  of  Qeometry. — Geometry  is  divided  into  two 
branches — elementary  geomelnfj  and  higher  or  traneeendental 
geometry.  1.  Elementary  geometry  treats  of  those  magni- 
tudes wnose  elements  are  the  straight  line  and  the  circle. 
It  embraces  all  propositions  relating  to  plane  figures  whose 
elements,  or  bounding  lines,  oonsist  of  straight  lines  or  arcs 
of  circles;  it  also  embraces  all  propositions  relating  to  sur- 
faces and  volumes  whose  elements,  or  bounding  surfaces, 
may  be  generated  by  the  revolution  of  a  straight  line  or 
of  an  are  of  a  circle ;  it  also  embraces  all  construotions  that 
can  be  made  by  the  aid  of  the  straight  line  and  circle. 
2.  Higher  or  transcendental  geometry  embraces  those 
branches  in  which  the  elements  are  more  complex  than  the 
straight  line  and  circle;  as,  for  example,  conic  sections, 
oyoloids,  and  the  like.  In  this  branch  are  included  those 
higher  investigations  of  the  ancients  which  are  now  more 
elegantly  mode  by  means  of  analytical  geometry  and  the 
calculus. 

Objecta  of  Geometry. — The  object  of  geometry  is  to  deduce 
the  properties  and  relations  of  geometrical  magnitudes.  A 
property  of  a  geometrical  magnitude  is  on  attribute  that  is 
common  to  every  individual  of  the  class  to  which  the  mag- 
nitude belongs ;  thus,  it  is  a  property  of  a  triangle  that  the 
som  of  its  three  angles  is  equail  to  two  right  angles.  A 
property  may  be  characterieticj  or  eeeondary.  A  character- 
istic property  is  one  that  is  peculiar  to  a  particular  class 
of  magnitndes,  but  is  not  possessed  by  any  other  class ; 
thus,  it  is  a  charaotcristio  property  of  a  triangle  that  it  has 
but  three  angles.  A  secondary  property  is  one  that  is 
shared  by  magnitudes  of  other  classes ;  thus,  it  is  a  prop- 
erty of  a  square  that  its  area  is  equal  to  the  product  of  its 
perimeter  by  the  radius  of  the  inscribed  circle.  This  prop- 
erty is  secondary,  because  it  is  a  property  common  to  all 
regular  polygons.  The  enunciation  of  a  characteristic  prop- 
erty is  a  sufficient  definition  of  a  magnitude.  In  fact,  the 
definition  of  a  magnitude  usually  oonsists  of  a  statement  of 
one  or  more  of  its  characteristic  properties ;  thus,  we  say 
that  a  triangle  is  a  polygon  having  three  angles :  it  might 
also  be  defined  as  a  polygon  of  three  sides.  Since  the  same 
magnitude  may  have  several  characteristic  properties,  it 
follows  that  the  same  magnitude  may  have  several  defini- 
tions. 

The  relatione  deduced  by  geometrical  reasoning  are  of 
two  kinds :  those  of  equality  or  inequality,  and  those  of 
proportionality.  As  an  example  of  tne  first  kind  of  rela- 
tion we  may  instance  the  following :  any  side  of  a  triangle 
is  less  than  the  sum  of  the  other  two,  and  greater  than  their 
difference.     As  an  example  of  the  second  kind  of  relation 


we  m»y  instanoe  the  following :  similar  triangles  are  to 
each  other  as  the  squares  of  their  homologous  sides. 

Method*  of  JneeeligatloH. — The  truths  of  geometry  form 
a  chain  of  dependent  propositions  which  may  be  divided 
into  three  classes.  The  Jiret  class  of  truths  are  those  im- 
plied in  the  definition ;  for  example,  when  we  say  that  a 
quadrilateral  is  a  polygon  of  four  sides,  wo  imply  that  soeh 
a  figure  may  exist.  The  eeeond  class  of  truths  are  self- 
evident  or  intuitive;  these  are  called  axioms;  thus,  the 
proposition  that  a  whole  is  greater  than  any  of  its  parts  is 
self-evident — that  is,  its  truth  is  universally  admitted.  The 
third  class  of  truths  are  those  which  are  inferred  from  defi- 
nitions, axioms,  and  truths  sdready  established ;  these  are 
called  demonstrative  truths.  The  train  of  reasoning  by 
which  a  geometrical  truth  is  inferred  from  truths  already 
established  is  called  a  demonstration.  Two  methods  of 
demonstration  are  employed — ^the  direct  and  the  iudireet. 
The  direct  demonstration  consists  of  a  train  of  logical  argu- 
ments in  which  the  successive  premises  are  definitions,  ax- 
ioms, and  truths  previously  demonstrated,  and  in  which  the 
final  eonclusion  is  the  truth  to  be  established.  Thus,  the 
method  of  demonstrating  Prop.  v.  book  iii.  Daniel  Le- 
gendre,  that  "two  triangles  which  have  two  sides,  and 
the  included  angle  of  the  one,  equal  to  two  sides,  and  the 
included  angle  of  the  other,  each  to  each/  are  equal  in  all 
their  parts,"  is  direct.  In  the  indirect  method  at  least  one 
of  the  premises  is  an  hypothesis,  that  is,  a  supposed  truth. 
There  are  two  species  of  indirect  demonstration.  In  the 
firet  species  there  may  be  several  hypotheses,  of  which  one^ 
and  only  one,  can  be  true ;  in  this  case  we  show  that  all  of 
these  hypotheses  except  one  are  false,  and  then  we  infer 
the  truth  of  this  one.  This  is  the  method  by  erctiuton.  The 
demonstration  of  Prop.  xvii.  book  iii.  Dame*'  Legendre, 
in  which  it  is  shown  tnat  "  in  equal  circles,  incommensur- 
able angles  at  the  centre  are  proportional  to  their  inter- 
cepted arcs,"  belongs  to  this  species.  In  the  second  spe- 
oies  of  indirect  demonstration  an  hypothesis  is  made  which 
is  contradictory  to  the  proposition  to  be  demonstrated; 
this  hypothesis  is  then  treated  as  though  it  were  true,  and 
the  reasoning  is  carried  on,  using  no  other  propositions 
except  those  that  are  known  to  be  true,  until  a  conclusion 
is  reached  that  contradicts  some  known  truth ;  the  contra- 
dictory of  the  assumed  hypothesis  is  then  inferred  to  be 
true.  This  species  of  demonstration  is  called  the  reductio 
.  ad  aisHrdnui.  The  demonstration  of  Prop.  iv.  book  i. 
Daviee*  Legendre,  in  which  it  is  shown  that  "  if  a  line 
meets  two  other  lines  at  a  common  point,  making  the  sum 
of  the  oontiguous  angles  equal  to  two  right  angles,  the  two 
lines  met  form  one  and  the  same  straight  line,"  belongs  to 
this  species  of  demonstration. 

Besides  the  methods  of  investigation  already  given, 
there  is  a  mode  of  demonstration  which  was  much  used  by 
the  ancients  in  their  higher  investigations,  known  as  the 
method  of  exhauetione.  This  method  is  closely  connected 
with  the  modem  method  of  limit:  As  an  example  of  this 
method  we  may  instance  the  mode  of  determining  the  area 
of  a  circle  in  plane  geometry.  It  is  first  shown  that  two 
regular  polygons,  having  the  same  number  of  sides,  can  be 
constructed,  the  one  inscribed  within,  and  the  other  cir- 
cumscribed about,  a  given  circle  whose  areas  differ  from 
each  other  by  less  than  a  given  area.  By  continnally 
increasing  the  number  of  sides,  this  difference  is  eontina- 
ally  diminished  or  exhaueted ;  as  the  two  polygons  ap- 
proach each  other  in  area,  each  becomes  more  nearly  equal 
to  the  circle ;  finally,  when  the  number  of  sides  is  made 
infinitely  great^that  is,  when  the  limit  is  reached — the 
two  polygons  become  equal  to  each  other  and  to  the  circle. 
This  method  of  proceeding  enables  the  geometer  to  find  an 
approximate  value  for  the  area  of  the  circle  true  to  within 
any  desired  degree  of  accuracy.  The  ancients  applied  the 
method  of  exhaustions  to  a  great  variety  of  propositions 
both  in  elementary  and  in  higher  geometry. 

Hietory  of  Geometry. — The  following  sketch  of  the  his- 
tory of  geometry  has  been  compiled,  mostly  from  Ilouch6 
and  Do  Comberousse.  Ideas  of  form  and  extension  are  as 
old  OS  the  human  race,  but  the  first  attempts  to  oo-ordin- 
ate  and  systematiie  them  were  made  by  the  Egyptians 
and  Chaldasans.  Geometry,  as  a  science,  was  introduced 
into  Greece  by  Thales  of  Miletus  (C.H7-548  B.  o.);  he 
founded  the  Ionian  school,  and  is  said  to  have  demon- 
strated many  propositions  which  were  afterwards  incor- 
porated with  Euclid's  ElemenU.  It  was  Thales  who  dis- 
covered the  properties  of  similar  triangles.  Pythagoras  of 
SamoB,  a  disciple  of  Thales  (S80  B.  0.),  founded  in  Italy 
the  celebrated  school  which  bore  his  name.  He  demon- 
strated the  relation  between  the  three  sides  of  a  right- 
angled  triangle,  and  showed  that  the  circle  contains  a 
greater  area  than  any  plane  figure  having  the  same  per- 
imeter, and  that  the  sphere  contains  the  greatest  volume 
bounded  by  a  given  surface.  He  also  investigated  the 
properties  of  regular  pulyedrons,  and  established  those 


TJigifizeSTyv^OQ^tC 


GEOPHAGISM— OEOEGE  I.  OF  GREAT  BEITAIN. 


495 


relations  wfatoh  formed  so  oonspionons  an  element  in  tfae 
ossmogODica  of  tbo  Middle  Ages.  Plato  (430-347  b.  c.) 
laid  the  foundation  of  the  analytical  method ;  he  investi- 
gated the  nature  of  the  oonio  sections  and  developed  the 
fundamental  principles  of  geometrieal  loci.  It  was  in  the 
sehool  which  no  established  that  the  noted  problems  of  tho 
ditplieation  of  the  cii&e  and  the  trueetion  of  qh  ani/le  were 
first  disoussed.  It  is  said  that  Plato  himself  gave  a  solu- 
tion of  Oii  first  of  these  problems.  Eaclid,  who  belonged 
to  the  famous  school  of  Alexandria,  flourished  about  the 
year  285  b.  c.  He  wrote  on  rarious  mathematical  subjects, 
bat  he  is  especially  noted  ai  the  author  of  the  Eiementt  of 
eeomeln/,  in  which  be  ooUeoted  and  systcmatiied  all  the 
troths  and  principles  of  elementary  geometry  that  were 
known  before  his  time,  and  to  which  he  added  many  new 
ones.  It  is  in  Euclid's  Elemenlt  that  the  method  of  proof 
known  as  the  reductio  ad  abturdam  first  appears.  Many 
of  his  works  hare  been  lost,  the  most  important  of  which 
is  his  treatise  on  porisms.  His  EUmenlt  of  Oeamttry  hare 
been  translated  into  all  ciriliiod  tongues,  and  to  the  pre- 
sent day  form  a  favorite  text-book  for  elementary  instmo- 
tion.  Immediately  after  Euclid  oameArabimedesand  Apol- 
lonius,  two  of  the  most  distinguished  geometers  of  the  most 
brilliant  era  of  the  Alexandrian  school.  The  attention  of 
Archimedes  (287-^212  B.  c)  was  specially  directed  to  metri- 
cal geometry.  He  determined  the  ratio  of  the  diameter  of 
a  circle  to  its  circumference,  and  also  investigated  the  areas 
of  the  circle  and  parabola.  He  discussed  the  properties  of 
spirals,  the  relation  of  the  sphere  to  its  oironmsoribed  cyl- 
inder, and  the  oubatnre  of  spheroids  and  conoids.  The 
writings  of  Apollonins  (247  B.  c.)  relate  to  the  geometry  of 
form.  He  composed  a  treatise  on  oonic  sections,  in  which  he 
developed  the  properties  of  asymptotes,  foci,  conjugate  diam- 
eters, and  normals.  He  also  wrote  on  the  subject  of  maxima 
and  minima,  and  it  is  to  him  that  we  owe  the  theory  of 
cycles  and  epioycles,  which  was  employed  for  so  long  a  time 
in  explaining  the  apparent  motion  of  the  bodies  of  the  solar 
system.  The  successors  of  Archimedes  and  Apollonins 
directed  their  studies  towards  those  branches  of  geometry 
which  have  a  particular  bearing  on  the  science  of  astronomy. 
Hipparchus  (150  B.  c.)  discovered  the  method  of  projecting 
tho  sphere  stereographically,  also  the  properties  of  trans- 
versals in  both  rectilineal  and  spherical  triangles.  Pappus 
discovered  the  principle  of  the  theorem  now  known  as  Gul- 
din'i;  he  also  disoovered  the  fundamental  principle  of  th9 
anhtrmonie  relation  and  the  properties  of  a  hexagon  in- 
scribed in  a  eoniesaetion.  The  sohool  of  Alexandria  was  de- 
stroyed when  tbatoity  was  taken  by  the  Arabs  about  640  a.  d. 
During  the  following  centuries  there  sprung  up  in  the  sohool 
cf  Bagdad  a  few  able  commentators  on  those  writings  of 
the  Greeks  that  had  escaped  the  disasters  incident  to  the 
Arabian  conquest,  but  throughout  the  rest  of  the  world  a 
profound  stagnation  took  place,  which  remained  unbroken 
for  nearly  1000  years,  and  clearly  marked  the  line  of  divis- 
ion between  ancient  and  modem  geometry.  The  ancients 
were  in  full  possession  of  the  two  great  methods,  geometrical 
synthesis  and  geometrical  analysis,  and  by  their  aid  "they 
bnilt  up  a  grand  and  symmetrical  fabric  of  geometrical 
truth,  which  certainly  may  contest  the  palm  with  the 
achievements  of  any  ago,  and  whose  positive  value  has 
only  been  surpassed  by  the  acquisitions  of  our  own."  It 
was  not  till  tns  middle  of  the  sixteenth  oentnry  that  ge- 
ometry showed  any  signs  of  revival.  Vieta  (1510-1603) 
developed  the  science  of  symbolical  algebra,  and  applied  it 
to  the  solution  of  problems  in  geometry.  He  oonstmeted 
graphically  the  roots  of  equations  of  the  seoond  and  third 
degrees,  and  was  the  first  to  solve  the  problem  of  drawing 
a  circle  tangent  to  three  given  oirolea.  In  the  writings  of 
Kepler(I571-163I)and of  Fermat  (1570-1633)  we  have  th* 
first  germs  of  the  method  of  infinitesimals.  Paaoal  (162.")- 
(2)  and  Desargues  (1593-1663)  extended  and  improved 
the  ancient  methods  of  geometrical  analysis,  and  laid  the 
foundation  of  that  new  geometry  which  has  received  anch 
a  wonderful  development  during  the  present  century.  The 
ancients  stodied  the  properties  of  oonio  sections  on  the  cone 
itself,  and  often  mad*  use  of  tedious  demonstrations,  differ- 
ing in  method  for  each  of  the  three  classes  of  curves.  Des- 
argues, whom  Ponoelet  calls  the  Monge  of  bis  age,  gener- 
alized the  methods  of  investigation,  and  by  an  extension 
of  the  properties  of  tho  circle  which  forms  the  base  of  the 
cone  he  reached  demonstrations  that  woro  equally  appli- 
cable to  all  of  the  classes.  Descartes  (1586-1650)  created 
the  science  of  analytical  geometry,  which  produced  a  com- 
plete revolution  in  the  method  of  geometrical  investigation, 
and  for  a  time  checked  tfae  progress  of  pure  geometry.  A 
few  eminent  writers,  amongst  whom  may  be  named  Huy- 
ghcns  and  La  Hire,  resisted  the  change,  and  worthily  sus- 
tained tho  character  of  the  ancient  methods.  The  discovery 
and  development  of  tho  infinitesimal  calculus  by  Newton 
and  Leibnits  gave  an  additional  check  to  the  progress  of 
pure  geometry.    The  ease  with  which  this  new  branch  of 


mathematics  eonld  be  applied  to  geometrical  investigation 
and  the  study  of  natural  phenomena  caused  it  to  absorb 
almost  exclusively  the  labors  of  tfae  most  illustrious  geom- 
eters of  the  age.  There  were,  however,  a  few  exceptions. 
Newton  showwl  in  the  Principia  tfaat  the  ancient  methods 
could  be  employed  in  researches  of  tho  highest  order. 
Cotes  and  Maclaurin  applied  their  methods  to  the  study 
of  geometric  curves,  llalloy  and  Simpson  also  stroi'e  to 
revive  a  taste  for  the  ancient  geometry,  but  no  decided 
advance  was  made  till  the  time  of  Monge  and  Carnot.  At 
the  lieginning  of  the  nineteenth  century  tho  creation  of 
descriptive  geometry  by  Mongo  marked  a  new  era.  This 
new  science  was  of  immcnso  assistaDoe  in  studying  the 
properties  of  bodies.  It  showed  tfae  intimate  relation  be- 
tween plane  figures  and  figures  in  space,  and  at  once  en- 
riched the  science  of  geometry  by  many  new  and  elegant 
methods  of  investigation  ;  by  permitting  the  deduction  of 
properties  of  figures  of  three  dimensions  from  those  of  two 
dimensions,  it  contributed  in  no  small  degree  to  the  revival 
of  pnro  geometry.  The  appearance  of  Camot's  Geometry 
of  Potitiou  and  his  essay  on  transversals  still  further 
directed  tbo  attention  of  mathematicians  to  the  possibility 
of  obtaining,  by  the  principles  of  pure  geometry,  all  the 
results  that  had  been  reacbctl  by  the  analytical  methods  of 
Desoartes.  To  tfae  labors  of  Carnot  and  Mongo  must  be 
added  those  of  Poncelet,  who,  in  his  treatise  on  tfae  prop- 
erties of  projections  of  figures,  was  able,  by  a  skilfnl 
employment  of  the  principle  of  continuity  and  the  beauti- 
fnl  theories  of  reoiprooal  polara  and  of  homological  figures, 
to  deduce  all  the  known  properties  of  lines  and  surfaces  of 
the  second  order.  Passing  over  numerous  writers  on  the 
reeent  geometry,  mention  must  be  made  of  Chaslcs,  whose 
great  works  are  his  higher  geometry,  his  treatise  on  porisms, 
and  his  memoir  on  duality  and  homography.  These  devel- 
opments of  tho  reeent  geometry  are  a  continuation  of  the 
methods  of  geometrical  analysis  of  the  ancients,  as  re- 
vived by  Pascal  and  Desargnes,  but  they  possess  an  im- 
mense advantage  over  those  methods  in  their  generality 
and  systematic  uniformity  of  proceeding.     W.  O.  Peck. 

Geoph'agiim  [Gr.-n,  "earth,"  and  6c^tr,  to  "eat"],  or 
Dirt-eatingi  a  habit  which  prevails  in  many  parts  of  the 
earth  among  nnciviliied  nations,  who  often,  even  when  the 
supply  of  food  is  good,  resort  to  this  habit.  Tfae  Ottomaei 
of  sonth  America  eat  npon  an  average,  we  are  informed,  a 
pound  and  a  half  of  ferruginous  clay  daily.  Clay  for  eat- 
mg  is  a  regular  article  of  merehandise  in  Bolivia;  and  the 
negroes  and  lower  classes  of  whites  in  some  of  the  U.  S. 
have  a  similar  practice.  In  Lapland  and  Northern  Scan- 
dinavia bcrgmenl  is  mixed  with  flonr  in  making  bread,  but 
it  is  by  no  means  nnlikely  that  the  diatoms  it  contains  ar« 
nutritious  to  some  extent.  From  LollhagysySn  alone  hun- 
dreds of  cartloads  of  bergmehl  are  sold  yearly.  Dirt-eat- 
ing is  a  common  habit  among  the  VftBt  Indian  blacks,  and 
in  the  Hudson's  Bay  country  among  the  Indians,  where  a 
soft  steatite  is  eaten,  probably  to  allay  hunger.  Dirt-eating 
is  also  one  of  the  forms  of  the  pica,  maiaciOf  or  depraved 
appetite,  common  among  chlorotio  young  women,  in  whom 
it  is  not  improbable  that  some  stomaohio  uneasiness  of  looal 
or  reflex  origin  may  be  relieved  by  it. 

George,  duke  of  Saxony,  tfae  seoond  son  of  the  lata 
King  John  of  Saxony,  was  b.  Aug.  8, 1832.  He  received 
a  military  education ;  entered  early  into  tfae  artillery,  and 
gave  the  first  proofs  of  his  ability  in  tfae  campaign  of  1866, 
during  wfaicfa  ne  commanded  a  brigade  of  cavalry  Bf  mi^or- 
general.  In  the  beginning  of  the  Franco-Oerman  war  of 
1870  he  commanded  the  first  division  of  the  Saxon  army 
corps,  but  after  the  battle  of  Metz,  when  his  elder  brother 
was  appointed  commander-in-efaief  of  the  fonrth  army,  fa* 
received  the  command  of  tfae  wfaole  army  corps,  and  led  it 
with  distinction  in  the  encounters  of  Nonart  and  Beau- 
mont, in  the  battle  of  Sedan,  and  during  the  siege  of  Paris. 
After  tho  war  he  retained  his  command,  with  the  rank  of 
general.  AuougT  NiEHAiiir. 

George  !•«  the  first  Hanoverian  king  of  Oreat  Britain, 
b.  at  Osnabriick  May  28,  IBRO,  was  the  son  of  Ernst  Aognst, 
elcotor  of  Hanover,  and  great-grandson,  on  his  mother's 
side,  of  James  I.  of  England.  In  1682  he  married  his 
cousin,  known  as  Sophia  of  Zcll,  from  whom  in  1694  fae 
was  divorced  on  account  of  her  adulterous  intrigue  with 
Philip,  Count  Konigsmark.  In  1698  he  became  elector; 
served  against  the  Danes  and  Swedes  1700 ;  and  held  a 
high  command  in  the  war  of  tfae  Spanish  succession  1701- 
09;  succeeded  Anne  as  sovereign  of  Great  Britain  in  1714 
in  consequence  of  the  exclusion  of  the  Stuarts ;  was  never 
popular  in  England,  wfaicfa  he  in  turn  disliked,  altfaougfa  he 
served  British  interests  faithfully  and  (for  a  king)  with  more 
than  ordinary  ability ;  but  his  private  eharacter  was  thor- 
oughly bad.  Memorable  events  of  bis  reign  were  the  first 
Jarobite  rebellion  (1715-16) ;  the  failure  of  the  South  Sea 
Company  (1720);  the  restoration  of  tfae  Order  of  tfae  Bath 
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(1725) ;  the  Spaniih  war  of  1726.  D.  near  OgoabrUok  June 
10, 1727. 

Geotfe  I.,  king  of  Oreooe,  with  the  title  "  king  of  the 
Hellenes,"  was  b.  at  Copenhagen  Deo.  24,  1845,  MCond  son 
of  the  king  of  Denmark.  In  1SS3  he  accepted  his  present 
position,  King  Otho  baring  been  deposed.  The  Cretan  war 
(lSSft-69)  and  the  troubles  with  brigands  liare  oanied  some 
complications  with  foreign  powers,  but  thus  far  (1875)  his 
reign  has  been  somewhat  prosperous  and  tolerably  quiet. 
In  1367  ho  married  a  niece  of  the  Russian  oinr.  His  chil- 
dren are  to  be  bred  in  the  Qreek  faith,  but  the  king  is  a 
Lutheran. 

George  II.^  of  Oreat  Britain,  b.  at  Hanorer  Oct.  30, 
1683 ;  was  throughout  life  an  objeot  of  dislike  to  his  father, 
in  consequence  of  whioh  his  education  was  slighted,  and  his 
intellect,  not  naturallj  brilliant,  suffered  from  this  neglect; 
married  in  1705  the  princess  Wilhelmina  Carolina  of  Bran- 
denbnrg-Anspaoh,  whose  remarkable  abilities  for  manj 
years  made  good  the  defects  of  her  husband ;  fought  with 
oonapicuons  valor  atOndenarde  1708;  succoedod  his  father 
in  1727.  His  English  reign  was  singularly  adorned  by  men 
great  in  art,  letters,  war,  and  diplomacy.  The  king's  fond- 
ness for  war  led  him  to  take  command  at  the  battle  of  Det- 
tingcD  (1743),  where  by  good  luck  he  won  a  Tiotory  in  spite 
of  tactical  blunders.  Other  great  orcnts  of  his  reign  were 
the  battle  of  Minden  1739 ;  of  Fontenoy  1745 ;  the  second 
Stuart  invasion  1745-48;  the  wars  of  Clire  in  India;  and 
the  conquest  of  Canada.  The  king  was  a  man  of  obstinate 
temper  and  of  ricious  habits,  and  was  far  more  fond  of 
Hanover  than  of  Great  Britain,  where  he  was  personally 
unpopular;  but  he  advocated  liberal  public  measures,  by 
moans  of  which  England  made  great  material  and  indus- 
trial progress.     D.  at  Kensington  Oct.  25,  1760. 

George  III.,  of  Oreat  Britain,  son  of  Frederick,  prince 
of  Wales,  was  b.  in  London  June  4,  1738,  and  succeeded 
his  grandfather,  Oeorji^e  II.,  in  1760.  Ho  was  the  flrst  Han- 
overian king  who  had  a  British  education  and  a  deep  regard 
for  his  country,  but  his  patriotism  proved  a  far  worse  thing 
for  his  subjects  than  the  neglect  and  open  dislike  shown  by 
his  predecessors.  He  was  a  man  of  conscientious  principles, 
and  felt  a  high  regard  for  religion  and  morals,  whioh  con- 
trasted strangely  with  the  lewdness  of  the  two  preoedingas 
well  as  the  two  succeeding  monarohs;  but  this  was  neutral- 
ised by  his  intellectual  sluggishness,  his  blind  obstinacy 
and  graft,  his  revengeful  and  long-remembering  hostility 
to  those  who  opposed  his  reactionary  policy,  and  his  equally 
blind  partiality  to  his  politioal  friends.  The  annals  of  his 
reign  of  sixty  years,  the  longest  in  English  history,  are  re- 
plete with  groat  events,  among  which  are  the  Spanish  war 
of  1762-63  ;  the  Wilkes  controversy  1762-82;  the  passage 
of  the  American  Stamp  Act  1765;  the  publication  of  the 
Junius  letters  1769-72;  the  American  Revolution  1775-83; 
the  Fox  and  North  coalition  1783 ;  the  French  Revolution 
1789  Mf. ;  the  Irish  Rebellion  1708;  and  the  Napoleonic 
wars.  (See  Napoleo!>  I.)  The  king's  mind  was  naturally 
infirm,  and  in  1810  a  fifth  attack  of  insanity  came  on  and 
proved  incurable.  Blindness  also  supervened,  and  in  1811 
the  prince  of  Wales  became  regent.  The  Tory  foreign  pol- 
icy of  the  king  was  continued  until  Napoleon's  power  was 
flnally  crushed.  D.  at  Windsor  Jan.  29,  1820.  His  reign 
is  memorable  as  a  time  of  great  literary  and  industrial  ac- 
tivity. 

George  IV.,  king  of  Oreat  Britain,  b.  Aug.  12,  1762; 
received  a  careful  training,  but  became  early  conspicuous 
for  loose  moral  habits,  which  he  never  abandoned ;  in  1781 
Joined  the  Whig  apposition  to  his  father's  public  policy ; 
in  1791,  in  consequence  of  misconduct  on  the  turf,  he  got 
into  trouble  with  his  Whig  friends,  and  then  beoaiac,  and 
ever  after  remained,  a  Tory;  married  Caroline  Amelia  of 
Bmnswick  1795,  and  in  1796  separated  from  her  on  the 
ground  of  her  supposed  adultery,  for  which  she  was,  how- 
ever, not  brought  to  trial  until  1820,  and  was  then  acquit- 
ted. In  1811,  George  became  regent,  and  in  1820  king. 
The  wars  with  Napoleon,  that  of  1812-15  in  North  America, 
the  Catholic  emancipation,  the  conquest  of  Araoan  and  the 
Tenasserim  provinces,  the  slow  but  healthy  advance  of  lib- 
oral  ideas  in  Oreat  Britain,  so  vigorously  and  constantly 
opposed  by  able  Tory  leaders,  and,  above  all,  the  progress 
of  the  physical  sciences,  pure  and  applied,  in  England, 
make  the  reign  of  Qcorge  IV.  one  of  the  most  interesting 
periods  of  British  history.  (.See  Trackrrat,  Th»  Four 
Gtorge;  I860 ;  The  Omilk  Memoir;  1874.)  D.  at  Wind- 
sor June  26,  1830. 

George  V.,  ex-king  of  Hanover.    See  CnMBCRLAiiD 

AND  TsriOTDAr.R,  DDKS  OP. 

George,  Sautt,  patron  of  England  and  of  Russia,  is 
reputed  to  have  been  b.  in  Palestine  in  the  third  century. 
According  to  the  legend,  he  became  a  prinoe  in  Cappadocia, 
and  was  distinguished  for  his  exploit  of  resouing  a  king's 
daughter  from  a  dragon.    He  was  a  Christian,  and  suffered 


martyrdom  at  Nicomedia  Apr.  23,  303,  for  having  torn 
down  the  edict  of  Diocletian  against  Christians,  the  em- 
peror himself  being  then  in  the  city.  Saint  George  is  ven- 
erated in  the  Eastern  and  Latin  ohurches,  and  even  by  the 
Mohammedans  is  regarded  with  great  reverence.  Gibbon 
and  others  identify  him  with  Oeorge  of  Cappadocia,  a 
fuller,  who  in  356  a.  d.  was  made  bishop  of  Alexandria  by 
the  Arisns,  and  in  361  was  killed  by  the  pagans,  whom  he 
grievously  oppressed.  But  the  latest  authorities  decide 
that  Saint  Oeorge  is  not  identical  with  the  Cappadocian 
fuller. 

George  (Eicoch),  b.  in  Lancaster  co.,  Ta.,  in  1767 ;  en- 
tered the  Methodist  Episcopal  ministry  as  an  itinerant  in 
1790,  while  residing  in  North  Carolina;  was  made  pre- 
siding elder  in  the  Charleston  (S.  C.)  district  1796,  where 
bis  powerful  eloquence  and  great  seal  led  to  a  large  in- 
crease in  the  numbers  and  effectiveness  of  his  denomina- 
tion. In  1816  he  was  chosen  a  bishop,  after  whioh  his  use- 
fulness was  still  more  conspicuous.  He  was  a  man  of  rare 
native  abilities,  and  was  widely  known  and  beloved.  D.  at 
Staunton,  Va.,  Aug.  23, 1828.  Abel  Stevkns. 

George  (Williah  8.),  b.  in  Derby,  Yt,  Mar.  3,  1825; 
removed  to  New  Hampshire,  and  attended  the  oommon 
schools;  at  thirteen  years  of  age  commenced  learning  the 
trade  of  a  printer ;  at  twenty  removed  to  Massachusetts ; 
became  foreman,  printer,  and  editor;  in  1862  removed  to 
Michigan  ;  won  his  chief  success  in  journalism'  on  the  De- 
troit Tribune;  since  1868  has  been  publisher  and  editor  of 
the  Lansing  Republiean,  and  head  of  the  firm  of  State 
printers  and  binders  by  oontraot. 

George,  Lake,  a  beautiful  sheet  of  water  in  the  State 
of  New  li'ork,  extending  N.  N.  E.  and  S.  8.  W.,  and  hav- 
ing Warren  co.  on  the  N.  W.  and  Washington  co.  on  the 
greater  part  of  its  S.  E,  border.  Its  length  is  36  miles; 
its  breadth,  from  1  to  3  miles.  Lake  George  was  the  soene 
of  important  military  operations  during  the  French-and- 
Indian  war  of  1755-59.  Here  stood  Fort  Qcorge.  Fort 
William  Henry,  and  other  works.  The  lake  is  310  feet 
above  tide.  lis  outlet  flows  into  Lake  Cbamplain.  The 
lake  contains  some  300  islands.  Its  waters  are  clear,  and 
are,  in  some  places,  400  feet  deep.  Steamboats  ply  upon 
it  in  summer.  It  is  sometimes  called  Lake  Hor!con,Dnt 
its  Indian  name  was  Caniaderioit. 

Geor'gea,  tp.  of  Fayette  co.,  Pa.,  in  an  important  coal 
and  iron  region.     Pop.  2544. 

George's  Creek,  tp.  of  Barnwell  co.,  S.  C.    P.  1295. 

Georgetown,  the  capital  of  British  Guiana,  at  the 
month  of  the  Demerara.  It  is  neatly  built,  but  very  un- 
healthy. Its  exports  of  sugar,  rum,  and  coffee  are  con- 
siderable.    It  is  the  seat  of  an  Anglican  bishop.    P.  25,508. 

Georgetown,  port  of  entry,  cap.  of  King's  co..  Prince 
Edward's  Island,  on  the  eastern  coast,  has  an  excellent 
harbor  and  exports  provisions.  Shipbuilding  is  carried  on. 
It  has  one  weekly  newspaper.     Pop.  760. 

Georgetown,  post-v.  of  Equessing  tp.,  Halton  co.,  Ont., 
Canada,  on  the  river  Credit,  has  good  water-power,  large 
paper-mills,  a  brisk  trade,  and  one  weekly  paper.  Pop. 
of  sub-district,  1282. 

Georgetown,  maritime  county  of  South  Carolina.  Its 
surface  is  level,  and  mostly  covered  by  pine  forests  and  by 
swamps,  where  rice  is  produced.  The  Santce  Rirer  flows 
along  its  S.  W.  border,  and  the  Waccamaw  traverses  the 
county,  and  discharges  its  waters  into  Winyaw  Bay.  The 
oouDty  has  raffered  much  in  oonscqneneo  of  the  civil  war. 
Cap.  Oeorgetown.     Pop.  16,161. 

Georgetown,  post-tp.  of  El  Dorado  oo.,  Cal.  Pop. 
1023.     It  contains  rich  gold-mines. 

Georgetown,  post-v.  of  Clear  Creek  oo..  Col.,  located 
in  the  heart  of  the  Rocky  Mountains  in  a  beautiful  valley. 
Two  branches  of  Clear  Creek  run  through  the  town.  It 
has  a  national  bank,  a  newspaper-office,  a  number  of  hotels, 
business-houses,  and  shops.  It  is  the  centre  of  the  great 
silver-region,  and  contains  several  large  reduction-works. 
E.  H.  N.  Pattemon,  Bd.  «  MinsR." 

Georgetown,  post-v.,  cap.  of  Sussex  oo.,  Del.,  on  the 
line  of  the  .Tunotion  and  Breakwater  R.  R.,  and  the  north- 
em  terminus  of  the  Breakwater  and  Frankford  R.  R.  It 
has  1  bank,  1  newspaper,  mills,  shops,  4  churches,  aod  2 
hotels.    Pop.  of  V.  710;  of  hundred,  1863. 

W.  F.  TowjtsESD,  Ed.  "  Scssex  Joursal." 

Georgetown,  District  of  Columbia,  situated  at  the 
head  of  navigation  on  the  Potomac,  125  miles  from  its 
month,  lies  W.  N.  W.  of  Woshington,  from  which  it  is  sep- 
arated by  Rock  Creek.  In  1871  its  autonomy  was  merged 
in  the  territorial  form  now  governing  the  entire  district; 
and  as  we  write  (first  session  43d  Congress)  a  bill  is  pend- 
ing to  abolish  the  name  and  designate  it  a  part  of  Wash- 
ington.    Founded  in  1751,  or  nearly  half  a  century  before 


Digitized  by  ^UOy  lie 


GEOKGETOWN— GEORGIA. 


497 


the  snt  of  goTcrnment  wu  loeatad  on  the  laft  buik  of  the 
rirar,  Qeorgetown  has  not  MlTmiieed  like  the  net  of  the 
aountry ;  e.  g.  ite  population,  wbioh  in  1830  wu  8441,  di- 
miniihed  in  the  next  deende  of  yean  1129 ;  »Dd,  though 
the  following  oeniae  ihowed  an  ineraaee  OTerthepreoeding 
one  of  1000,  the  generation  between  1830  and  1860  ang- 
mented  only  202  loula.  Ita  buiineea  has  alio  fallen  away, 
the  eonitioption  of  railroad!  N.  W.  and  S.  W,  having  di- 
verted iti  former  brisk  trade  to  other  plaeei.  Georgetown 
if  the  tenninne  of  the  Chesapeake  and  Ohio  Canal,  whioh 
extends  1 8S  miles  to  the  bituminons  coal-fields  in  the  Alle- 
ghany Monntaina,  and  divides  with  the  Baltimore  and 
Ohio  R.  R.  the  transportation  of  coal,  an  average  of 
(00.090  tons  being  annnally  reeeived  and  shipped  on  board 
vessels  of  from  3W>  to  400  tons  each  for  Northern  and  East- 
era  markets.  The  flour  manufactured  here  is  of  flrst  qual- 
ity and  highly  prised,  it  being  of  the  "  fancy  "  brand,  and 
therefore  ontaide  the  regular  market  qnotationa.  Six  large 
I  tour-mills  operate  constantly ;  there  are  beeides  2  eorn- 
milla,  1  bone-mill,  1  paper  manufactory,  several  lai^  lum- 
ber-yards, 1  saw-mill,  2  tanneries,  2  iron-foundries,  11 
ehurehes,  3  eemeteriea,  3  hotels,  2  l>anks,  2  street  railways, 
2  breweries,  1  vinegar-factory,  and  1  weekly  paper.  The 
beilities  for  education  are  nowhera  excelled  in  places  of 
I  the  siie,  Georgetown  College  and  the  Academy  of  the  Via- 
I  itation,  under  Catholic  auspices,  antedating  the  present 
oeatnry,  and  having  long  enjoyed  an  enviable  reputation 
for  impartin^knowledge  of  the  higher  branches  of  learn- 
ing. This  place  also  boasts  of  two  seminaries  for  young 
ladies  and  several  private  aoademies  for  youth,  while  the 
pnblie  sohools  are  in  an  excellent  condition.  The  Peabody 
Library  and  Linthieum  Institute  (founded  by  former  resi- 
dents) are  located  in  the  N.  wing  of  a  large  and  elegant 
sohool-bnilding.  The  Aged  Women's  Home,  a  new  brick 
edifice,  is  maintained  by  voluntary  oontributions  of  the 
charitably  disposed,  as  is  theparoehial  school  attached  to 
Trinity  (Catholic)  church.  Water  is  copiously  supplied  by 
acoadait  from  the  Great  Falls  of  the  Potomac,  14  miles 
distant,  the  works,  which  are  of  a  most  enduring  character, 
baring  oost  the  general  government  $3,500,000,  and  the 
suthoritiee  of  the  District  cities  $1,500,000  additional  for 
mains,  pipes,  etc.  Georgetown  is  situated  on  a  succession 
of  heights,  and  fine  residences  abound,  theplaoa  being  salu- 
brious and  commanding  a  prospect  of  the  Capitol,  the  river, 
Arlington,  and  other  interesting  localities.  Pop.  11,381. 
J.  D.  HcOiLL,  En.  "  Gboroktowr  Courier." 

Georgetown,  post-v.,  cap.  of  Quitman  co.,  Oa.,  on  the 
Chattahoochoe  River  and  on  the  South-wpatern  R.  R.,  142 
miles  8.  W.  of  Macon  and  2  milea  E.  of  Eufaula,  Ala.  Pop. 
of  tp.  263. 

Georgetown,  post-tp.  of  Vermilion  co.,  HI.  Pop.  2237. 

Georgetown,  post-tp.  of  Floyd  co.,  Ind.    Pop.  1424. 

Georgetown,  post-v.,  eap.  of  Soott  co.,  Ky.,  on  the 
turnpike  leading  from  Lexington,  Ky.,  to  Cincinnati,  0., 
12  miles  N.  of  die  former  plaoe,  and  on  the  proposed  >mil- 
rosd  from  Cincinnati  to  Chattanooga.  It  has  a  college,  3 
female  seminaries,  a  number  of  private  sohools,  2  buks, 

2  hotels,  1  newspaper,  several  stores,  etc.  It  has  a  line 
wtteiwpower,  bat  no  mannfaeturing  establishments.  Prin- 
cipal business  of  surrounding  oohntry,  farming  and  stook- 
rsuing.  Situated  in  the  heart  of  the  "  Blue-grass  oonn- 
t>7,"  it  is  admirably  adapted  to  the  latter  purpose.  Pop. 
1570.  John  A.  B^ll,  Ed.  amo  Pds.  "  Tixcs." 

Georgetown,  post-tp.  of  Sagadahoc  co.,  He.,  consist- 
'm%  of  Pkrker's  Island,  K.  of  the  month  of  the  Kennebec 
River,  and  12  miles  S.  of  Bath.     Pop.  1135. 

Georgetown,  post-v.  and  tp.  of  Essex  co.,  Mass.,  on 
the  Newburyport  R.  R.,  31  miles  N.  of  Boston.  It  has  3 
chnrohes,  one  of  which  was  built  by  the  late  George  Pea- 
body  of  London,  a  fine  library  and  building  given  to  the 
town  by  the  same  benefactor,  and  is  the  seat  of  the  Perley 
Institute.  Boot  and  shoe  making  and  agriculture  are  the 
chief  industrial  pursuits.     Pop.  2088. 

Georgetown,  post-tp.  of  Ottawa  CO.,  Mich.    Pop.  1474. 

Georgetown,  tp.  and  post-v.  of  Madison  co.,  N.  Y., 
has  3  churches  and  manniaetures  of  leather,  etc    Pop.  1423. 

Georgetown,  post-v.,  cap.  of  Brown  00..  0.,  42  miles 
E.  of  Cincinnati  and  7  miles  mm  the  Ohio  River.     It  has 

3  churches,  a  large  school-house,  a  fine  court-honse,  a  wool- 
len-factory, steam  flonr-mill,  a  bank,  2  newspapers,  2  ho- 
tels, and  17  stores.  Agriculture,  and  especially  tobacco- 
nising,  are  leading  interests.     Pop.  1037. 

L.  B.  Leeds,  Ed.  "  BRowit  Co.  News." 
Georgetown,  v.  of  Clermont  co.,  0.     Pop.  65. 
Georgetown,  v.  of  Coleniine  tp.,  Hamilton  eo.,  0. 
Pop.  172. 

Georgetown,  post-v.  of  Greene  tp.,  Beaver  co.,  Pa. 
Pop.  297. 
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Georgetown,  post-v,  and  tp.,  cap.  of  Georgetown  co., 
S.  C,  on  Winyaw  Bay,  It  has  3  lumber-mills,  several  rice- 
mills,  2  newnmpers,  about  35  stores,  and  a  "  Winyaw  In- 
digo Society  hall.  It  is  a  great  turpentine  section.  It 
has  direct  communication  with  New  York  by  several  lines 
of  schooners.     Pop.  of  v.  2080;  of  tp.  3520. 

JouAB  DoAR  A  Co.,  Puaa.  "  Tbi  Times." 

Georgetown,  post-v.  and  tp.,  cap.  of  Williamson  eo., 
Tex.,  25  miles  N.  of  Austin,  in  a  healthy  section  and  sur- 
rounded by  picturesque  scenery.  It  is  the  seat  of  the 
"Texas  University,"  nas  several  churches,  2  schools,  and 
1  newspaper.  Principal  buaineaa,  agriculture.  Pop.  of  tp. 
479.      Wu.  K.  Foster,  Ed.  "Wiluamsoh  Co.  Record." 

Georgetown  College,  D.  C,  founded  in  1789,  when 
the  first  building  waa  erected;  classea  begun  in  1792; 
chartered  by  Congress  as  a  nniversity  1815;  medical  de- 
partment organised  1851 ;  law  department  1870 ;  build- 
ings were  added  from  time  to  time,  the  last  in  1854.  Stu- 
dents can  enter  the  college  at  any  age,  though  young  chil- 
dren are  not  admitted,  and  no  previous  scholastic  attain- 
ments are  required  beyond  the  mere  rudiments  of  know- 
ledge. The  applicant  ia  examined,  and  placed  in  the  claaa 
for  which  he  la  fitted  by  his  previous  course  of  study.  For 
those  who  begin  at  the  lowest  point  a  seven  years'  course 
is  required  ;  thia  term  may  be  shortened  by  extraordinary 
diligence  or  proficiency,  but  promotions  are  rarely  made 
except  at  the  close  of  the  scholastic  year.  Each  student 
undergoes  a  careful  examination  twice  a  year  in  all  his 
studies.  Marks  are  kept  in  each  class ;  the  general  result 
ia  read  publicly  every  month,  and  tickela  of  excellence  are 
awarded  to  the  moat  meritorious.  Those  who  fall  below  n 
certain  standard  are  punished  by  the  withdrawal  of  certain 
privileges,  or  by  being  sent  to  a  lower  class,  or,  if  persist- 
ently idle,  they  are  dismissed  trom  the  college.  Quarterly 
reports  of  each  student's  literary  progress  and  moral  con- 
duct are  sent  to  parents.  Rewards  are  distribntcd  in 
medals  or  books,  or  by  honorable  mention,  at  the  close  of 
lbs  year.  The  studies  of  each  class  and  the  hooka  used  are 
prescribed  in  the  annual  catalogue.  The  class-titles  nsed 
nere  are  also  explained  by  the  class-titles  employed  in 
other  colleges  for  the  same  grade.  No  departure  from  the 
regular  eourae  is  permitted.  At  a  future  day  the  college 
may  provide  an  extended  commereial  course  and  another 
conree  of  science,  but  it  has  not  been  found  expedient,  or 
even  possible,  to  inaugurate  these  departments  as  yet. 
The  standard  of  the  classes  is  rigorously  kept  up  to  the 
point  the  character  of  each  class  requires,  ao  that  the  grad- 
uate of  Georgetown  ia  fully  the  equal  in  scholastic  attain- 
ments of  the  graduate  of  any  other  American  college. 
Graduates  of  these  other  eolleges,  owing  to  their  more  ad- 
vanced age,  may  have  more  floish  of  literary  oulture,  but 
can  hardly  be  as  deeply  grounded  in  the  studies  which 
belong  to  their  eoune  as  the  students  of  Georgetown, 
owing  to  the  close  and  constant  supervision  exereised  here 
over  every  student  in  his  studies,  and  the  reaponaibility 
under  which  the  student  lies  towarda  his  teaoners,  indi- 
vidually and  collectively.  Nearly  all  the  students  board 
in  the  college.  Those  who  do  not,  live  with  their  parents. 
One-fourth  or  one-fifth  of  the  students  are  non-Catholies. 
Btndentf  attend  from  all  portions  of  the  TTnion,  but  the' 
greater  portion  are  from  the  Southern  States.  The  schools 
of  law  and  medicine  are  conducted  in  Washington,  and 
neither  the  professors  nor  the  atudenta  of  these  achoola 
live  within  the  college  or  form  any  part  of  the  community 
directed  by  its  superiors.  The  college  is,  and  always  has 
been,  directed  by  the  Jesuits.  It  has  no  endowments,  and 
is  supported  by  the  fees  paid  for  tuition.  No  school  of 
theology  ia  carried  on  in  connection  with  it. 

J.  S.  SCII!(BR. 

Georgeville,  port  of  entry  of  Stanatead  tp.  and  eo., 
Quebec,  Canada,  on  the  E.  side  of  Lake  Mcmpliremagog, 
13  miles  from  Derby  Line,  Vt.     Pop.  about  250. 

George  White,  tp.  of  Blount  eo.,  Ala.    Pop.  232. 

Geor'gia  [Russ.  Omsin]  has  now  no  geographical  sig- 
nification, being  divided  into  the  Russian  governments  of 
TiSis,  Kutais,  Elizabetopol,  Baku,  and  Erivan;  but  it  was 
formerly  a- kingdom,  comprising  the  territory  S.  of  the 
Caucasian  Mountains,  between  the  Black  and  the  Caspian 
seas,  and  bounded  S.  by  Asiatic  Turkey  and  Persia.  After 
the  death  of  Alexander  the  Great  the  Georgians  succeeded 
in  establishing  themselves  as  an  independent  people  with 
a  government  of  their  own ;  and  although  they  wero  con- 
quered and  mode  tributary  several  times  by  the  Arabian 
caliphs,  by  Tiraoor,  and  by  Persia,  they  maintained  a  po- 
litical position  as  a  state  until  the  beginning  of  this  cen- 
tury, when  Georgia  was  merged  into  the  Russian  empire. 
Early  in  the  fourth  century  (318  A.  D.)  the  Georgians  were 
converted  to  Christianity,  but  at  present  many  of  them  are 
Mohammedans.  Their  language  forms  a  very  interesting 
intermediate  link  between  the  Aryan  languages  and  the 
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monosyllabio  onea  of  Eutem  Aiia.    Oeorgian  iromon  are, 
like  the  CirouwiaDS,  oelebrated  for  their  personal  beauty. 

Georgia^  one  of  the  Southern  Atlantio  Btateg  of  the 
Amerioan  Union,  lying  between  the  parallels  of  30°  20'  and 


Georgia  Seal. 

350  N.  lat.,  and  between  the  meridians  of  80°  48'  and  85° 
its'  \V.  Ion.  from  Qreenwioh.  It  is  bounded  on  the  N. 
by  North  Carolina  and  Tennessee;  on  the  E.  by  South 
Carolina,  from  whioh  it  is  separated  by  the  Savannah 
Rivor  and  by  the  Atlantic  Ooean;  on  the  S.  by  Florida; 
and  on  the  W.  by  Alabama.  Its  extreme  length  from  N. 
to  S.  is  320  miles,  and  its  extreme  breadth  from  E.  to  W. 
25-1  miles.  Its  area  is  estimated  at  58,000  square  miles,  or 
37,120,000  aores. 

Face  o/lkt  Country, — Georgia  is  well  watered.  The  course 
of  its  riren  in  the  eastern  half  of  Ibe  State  is  8.  E.,  grad- 
ually turning  to  the  S.  The  Sarannafa,  which  separates  the 
State  from  South  Carolina,  is  about  i50  miles  in  length,  and 
is  navigable  for  large  vessels  to  Savannah,  18  miles,  and 
for  steamboats  to  Augusta,  230  miles  from  its  mouth.  It 
has  three  or  four  considerable  afSuetits — vie.  the  Brier  and 
Broad  rivers  and  Beaverdam  Creek — and  is  itself  formed 
by  the  union  of  the  Tugaloo  and  Kiowee  rivers.  Like  most 
of  the  rivers  entering  the  Atlantic,  it  forms  a  considerable 
delta,  and  disobargos  its  waters  by  several  mouths.  The 
Ogeechee,  about  250  miles  in  length,  rises  in  Oreene  eo., 
and  runs  nearly  parallel  with  the  Savannah,  discharging 
its  waters  into  Osaabaw  Sound ;  the  Cannouohee  is  its  prin- 
cipal affluent.  The  Altamaha  is  formed  by  the  junction 
of  the  Oconee  and  the  Oomulgee :  the  former  of  these  rises 
in  Hall,  and  the  latter  in  Gwinnett  co.,  and  after  flowing 
in  nearly  parallel  courses  for  about  250  miles,  the  latter 
turns  eastward,  and  the  two  Join  to  form  the  Altamaha. 
The  Little  Ocmulgee  and  the  Appalachee  are  the  princi- 
pal branches  of  these  rivers.  The  Oomulgee  is  navigable 
for  steamers  to  Macon,  and  the  Oconee  to  Milledgeville. 
The  Satilla  and  St.  Mary's  drain  the  south-eastern  comer 
of  the  State.  Between  them  lies  the  great  Okeflnokee 
Swamp.  The  Withalaooochee  and  the  AUapaha,  which 
Dnite  in  Florida  to  form  the  Suwanee,  and  the  Ochlochonee, 
which  falls  into  the  Gulf  in  Florida,  drain  its  southern 
counties.  In  the  S.  W.  the  Flint  and  the  Chattahoochee, 
the  former  rising  in  Campbell  co.,  and  the  latter  in  the 
Blue  Monntains,  are  the  principal  streams.  They  unite 
at  the  Florida  line  to  form  the  Appalaohioola  River. 
The  Chattabooohee  has  a  course  of  550  miles  to  the  Gulf, 
of  which  350  are  navigable ;  the  Flint  has  a  course  of  300, 
and  is  navigable  for  steamboats  to  Albany  in  Dougherty 
00.  In  the  N.  W.,  to  the  N.  of  the  Chattahoochee,  which 
turns  eastward  at  the  33d  parallel,  the  Tallapoosa,  one  of 
the  rivers  which  unite  to  form  the  Alabama;  the  Chat- 
tooga River  and  Chicknmauga  Creek,  branches  of  the  Coosa ; 
and  the  Etowah  and  Oosteoanla,  which,  uniting,  form  the 
Consn,  the  other  tributary  of  the  Alabama;  the  Tacoah, 
Notlcy,  and  other  affluents  of  the  Hiawas^ce,  and  the  Chat- 
tanooga, both  tributaries  of  the  Tennessee,  are  the  princi- 
pal streams  which  drain  the  bill-country.  The  sea-coast, 
extending  in  a  direct  line  about  100  miles  from  St.  Mary's 
to  the  mouth  of  the  Savannah  River,  is  bordered  with  isl- 
ands, between  which  and  the  mainland  are  seven  sounds, 
connected  with  the  ocean  by  numerous  inlets.  These 
sounds  arc — St.  Andrew's,  St.  Simon's,  Altamaha,  Doboy, 
Sapelo,  St.  Catharine's,  and  Ossabaw.  The  whole  coast- 
line formed  by  the  islands  and  sounds  is  said  to  be  about 
4S0  miles.  The  islands  are  of  alluvial  soil,  very  fertile, 
and  yield  considerable  rice  and  sea-island  cotton. 


Surface. — The  Atlantic  ooast,  for  a  distanoe  of  ab«at  20 
miles  inland,  is  low  and  swampy,  spreading  oat  in  the  ex- 
treme B.  into  the  great  Okefinokee  Swamp.  Where  it  is 
cleared,  this  land  is  adapted  to  the  onltivation  of  rioa. 
Where  not  cleared,  this  swampy  lowland  is  severed  with 
the  iaw-palmetto  and  some  otber  semi-tropical  tree*.  A 
little  farther  back,  on  the  sandy  lands  and  dnnes,  pines  and 
sorub-oalu  are  the  principal  trees.  About  20  miles  inland 
the  land  suddenly  rises,  by  a  terrace  formation,  about  70 
feet,  and  continues  at  the  level  of  about  100  feet  above  the 
sea  for  nearly  20  miles  farther,  when  another  terrace,  70  at 
75  feet  high,  appears,  and  a  second  table-land  extends  with 
a  gradually  ascending  grade  not  far  from  160  miles  to  the 
centre  of  tbe  State,  where,  in  Baldwin  co.,  the  elevation  is 
about  575  feet  above  the  level  of  the  sea.  At  this  point, 
abont  200  miles  from  the  sea,  the  foot-hills  begin,  and  rise 
in  the  northern  and  north-western  portions  of  the  State  to 
the  height  of  2500  to  4000  feet  above  the  sea.  These  hills, 
whioh  mn  in  nearly  parallel  ranges  to  each  other,  though 
with  outlying  spurs,  cover  a  breadth  of  nearly  150  miles. 
Between  the  eastern  Appalachian  chain  and  the  Bine  Moun- 
tains the  country  is  broken  up  into  valleys  with  a  rocky, 
broken  surface  and  short  ranges  of  bills;  between  the  Bine 
Mountains  and  the  Cumberland  the  valleys  are  narrower, 
but  less  broken.  This  mountain-district  covers  25  counties, 
lying  mostly  N.  W.  of  the  Chattahoochee  River.  Throagh- 
ont  this  region,  as  well  as  in  the  counties  of  Middle  Georgia, 
there  are  many  cataracts  and  waterfalls  of  ^reat  beauty. 
Toccoa  Falls  and  the  cataracts  of  Tallnlah  in  Uabershaaa 
CO.,  Estatoia  Falls  in  Rabun  co.,  Hiawassee  Falls  on  the 
Hiawassee,  the  falls  of  Amicalula  in  Lumpkin  00.,  and  the 
falls  of  the  Towalaga  in  Butts  eo.,  are  the  most  oelebrated. 

Oeology  and  Minerafoffy. — In  the  varied  surface  of 
Georgia  we  have  examples  of  almost  every  known  geo- 
logical formation.  For  about  20  miles  from  the  eoast,  and 
including  the  great  Oke6nokee  Swamp  and  the  valley  of 
the  Savannah  River  for  nearly  100  miles,  we  hare  alla- 
vium  rich  In  vegetation,  but  level,  though  with  numerous 
sand-dunes,  except  where  there  are  marshes.  From  the 
first  terrace  to  a  line  running  almost  straight  from  Augusta 
on  the  Savannah  River  to  Georgetown  on  the  Chattahoo- 
chee, the  Eocene,  with  its  sands,  clays,  oalcsreons  and 
siliceous  strata,  overlies  the  Metamorphic  slates  and  gneiss. 
For  a  short  distance  in  Jefferson  co.,  on  both  sides  of  the 
Ogeechee,  the  Cretaceous  formation  appears  at  the  surface, 
and  seems  to  havepuFbed  the  Eocene  rocks  from  their  po- 
sition. W.  of  the  Eocene,  beginning  at  Knoxville  in  Craw- 
ford CO.,  mnning^early  due  W.  to  and  across  the  Chatta- 
hoochee, and  along  that  river  to  Eufaula,  and  thence  back 
to  Knoxville,  we  have  a  Cretaceous  deposit  extending  over 
a  part  of  nine  counties.  N.  of  the  Enoene  and  Chalk 
stretch  the  Metamorphic,  Falseotoic,  and  Eosoic  rocks  of 
the  Appalachian  range,  covering  nearly  half  the  territory 
of  the  State.  On  the  Savannah  River  above  Augusta,  for 
a  distance  of  25  miles,  the  Silurian  strata  from  North- 
western South  Carolina  oome  to  the  surface,  and  from  the 
point  in  Union  co.  where  the  Notley  River  passes  out  of 
the  State,  to  the  foot  of  Dugdown  Mountain  in  Haralson 
CO.,  on  the  W.  line  of  the  State,  the  north-western  ooanties 
are  overlaid  with  Silurian  rocks,  with  oocasional  outerops 
of  Devonian;  while  in  the  north-western  comer  the  ooal- 
measures  belonging  to  that  great  ooal  deposit  which  ocoq- 

f>ies  Central  and  North-eastern  Alabama  yield  an  exoel- 
ent  quality  of  bituminous  coal.  Immense  deposits  of  iron 
ore  are  found  at  the  Junction  of  the  limestone  and  meta- 
morphic rocks  in  Bartow  and  Cherokee  cos.  In  the  N.  W. 
part  of  the  State,  for  40  miles,  a  small  mountain  called 
Shinbono  Mountain,  which  is  simply  a  mass  of  fossiliferous 
iron  ore,  runs  parallel  with  Lookout  Mountain,  less  than  a 
mile  distant,  in  which  are  beds  of  coal.  Every  facility  for 
the  production  of  the  best  quality  of  iron  at  the  cheapest 
possible  rate,  and  under  the  most  favorable  circumstanees, 
is  found  here.  On  the  E.  side  of  Taylor's  Ridge  this  fos- 
siliferous iron  ore  is  so  abundant  and  in  such  large  blocks 
that  the  people  near  the  ridges  saw  it  into  blocks  to  put  in 
the  backs  of  their  chimneys,  as  it  stands  fire  well.  Gold  is 
found  in  almost  every  county  N.  of  the  central  line  of  the 
State.  It  was  first  discovered  in  Habersham  eo.  in  1831,  and 
is  most  plentiful  in  Cherokee,  Carroll,  Cobb,  and  Lumpkin 
00s.  A  branch  mint  was  established  at  Dahlonega,  Lump- 
kin CO.,  in  1837,and  coined  in  the  next  24 years  $i6,]21,>19, 
mostly  of  Georgia  gold.  The  mint  was  discontinued  in  IS8I, 
and  the  buildings  have  been  given  by  the  goremmcnt  to  the 
North  Georgia  Agricultural  College.  Efforts  are  now  mak- 
ing to  renew  the  gold-mining  by  the  hydraulic  process  on  a 
large  scale.  There  are  veins  of  copper  ore  in  Gilmer  eo.,  a 
continuation  of  those  which  have  been  worked  so  produc- 
tively in  Polk  CO.,  Tcnn.  Silver  is  combined  with  the  gold, 
and  is  also  found  with  lead  in  the  argentiferous  galena. 
There  is  a  very  good  building  limestone  in  the  central  por- 
tion of  the  State,  and  marls  and  burrstones  in  the  Eocene 
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reipoD.  The  nsu&l  miner&ls  found  in  oonneotion  with  gold 
and  ailrer — manganeae,  tiUuiiam,  antimon  j,  tino,  and  gra- 
phite— alao  eziat,  but  are  not  largely  worked.  Granite  of 
good  quality,  marble  (that  of  Cherokee  oo.  being  atatuary 
marble  of  excellent  quality),  gypaum,  aienite,  talo,  aoap- 
atone,  aabeatoa,  (late,  ahale,  tripoli,  petroleum,  fluor-apar, 
bary tea,  and  hydraalio  oement  in  Bartow  co.,  white  in  oolor 
and  of  exeellent  quality,  are  among  the  minerala  of  eoo- 
nomio  value;  and  among  the  oholoer  minerala  and  gema 
bare  been  found  the  more  preoioua  varietiea  of  the  quartx- 
eryatal,  bcryla,  gameta,  agates,  and,  it  ia  asaerted,  dia- 
monds, though  not  of  clear  water  or  perfect  color.  There 
are  aeveral  depoaita  of  foaails,  moatly  in  the  allurinm, 
which  hare  enlisted  much  attention.  Among  the  moat  re- 
markable of  the  foaail  animals  of  theae  deposits  are  akele- 
tons  of  the  mastodon,  mylodon,  megatherium,  one  (if  not 
two)  extinct  species  of  elephant,  an  extinct  apeciea  of  the 
ox,  and  numeroua  foaail  species  of  turtles  and  moUuska. 
There  are  numerous  mineral  springs  in  the  State,  moatly 
chalybeate  in  the  N.  and  sulphuroua  in  the  central  portion 
of  the  State.  The  Indian  Springs  in  the  N.  of  f  orsyth 
hare  a  high  repatation. 

Vtytlatiou. — The  vegetation  of  the  alluvial  lands  near 
the  coast  is  semi-tropical.  The  cypress,  cedar,  live-oak, 
magnolias,  the  gum  trees,  Hquidambar,  sweet  bay  tree, 
palmetto,  canes,  eto.  abound,  and  the  orange  grows  wild. 
Xhe  live-oak  timber  exported  from  Brunswick  and  its 
▼ieinity  !a  the  moat  valuable  grown  in  the  U.  S.  On  the 
aandy  landa  pines  and  scrub-oaka  are  plentiful.  The 
Georgia  yellow  pine  grows  over  a  somewhat  extensive  but 
distinctly  detned  diatriot,  and  eommanda  a  high  price. 
The  eentral  and  northern  portions  of  the  State  Iwve  large 
tracts  of  forest,  and  among  the  trees  of  these  sections  are 
black  walnut,  chestnut,  tulip  tree,  hickory,  poplar,  syca- 
more, heeoh,  maple,  ash,  elm,  fir,  spruoe,  birch,  and  bay- 
laurd.  The  broad-leaved  Kalmia  adoma  the  wild  landa 
with  ita  beautiful  bloaaoms,  and  other  flowering  shrubs  are 
abundant.  Still  more  varied  are  the  ooltivated  agrieul- 
tnral  products  of  the  State.  In  South-eastern  Georgia 
the  orange,  lemon,  banana,  olive,  and  other  tropical  traits 
come  to  perfection,  while  rice,  sugar-cane,  aea-ialand  and 
some  short-staple  cotton,  sweet  potatoes,  and  some  com 
are  the  principal  crops.  In  the  extensive  flatlands  of 
Southern  Georgia  there  ia  considerable  cotton,  and  rich 
and  excellent  grassea  both  for  pasture  and  bay.  Stock 
and  swine  are  largely  pastured  in  the  pine  woods.  Mid- 
dle Georgia  is  an  admirable  fruit-region.  The  peaoh  tree 
is  hardier,  subject  to  fewer  diaeases,  and  yields  more  than 
almost  aoywhere  in  the  U.  S.  Applea  and  pears  of  na- 
tive aeedling  varieties  are  of  excellent  quality  and  yield 
ahondantly.  Cherries  and  some  of  the  small  fruits  do  not 
thrive  so  well  in  this  section.  The  Catawba  grape  has  been 
found  a  failure,  but  the  acuppornong,  herbemont,  post-oak, 
and  other  Southern  varieties  more  lately  introduced,  are 
proving  sneoesaful.  Melons  of  the  finest  quality  abound, 
and  the  trade  in  market  vegetables  is  growing  rapidly,  and 
has  already  become  very  large.  This  section  is  largely 
devoted  to  cotton,  bnt  clover,  wheat,  and  Indian  com  are 
alao  grown,  as  well  as  oats  and  a  small  amount  of  rye  and 
barley.  Tobacco  is  also  a  orop  of  some  importance.  Sor- 
ghum and  pea-nuts  (or  ground-nuts,  aa  they  are  called  in 
the  South)  are  grown  in  considerable  quantity.  The  aweet 
potato  and  the  Iriah  potato  are  both  cultivated,  the  latter 
not  ao  largely  as  in  the  northern  counties.  North-eastern 
Georgia  is  mountainous,  some  of  the  mountains  being  5000 
feet  above  the  aea ;  its  geological  structure  is  Asoic ;  it  has 
fine  scenery,  a  healthy  and  delightful  olimate,  heavy  tim- 
ber, and  good  crops  of  grass  and  grain  in  the  creek  and 
river  lands,  amall  farma ;  and  in  the  uplanda  a  thin,  poor 
aoil.  North-western  Georgia,  the  region  N.  and  W.  of  the 
Chattahoochee,  is  a  blue  limestone  region,  has  numerous 
floe  navigable  streams,  and  is  the  connecting  link  between 
the  great  West  and  the  Atlantic  ports  of  the  South.  This 
section  has  a  rich  and  fertile  soil  in  the  river  and  valley 
lands,  but  requires  manure  and  deeper  ploughing  to  realiie 
Ita  full  advantages.  All  the  Northern  fruita  do  well  here, 
and  are  Oom  four  to  five  weeks  earlier  than  in  New  York. 
The  principal  cropa  are  wheat,  Indian  com,  clover  and 
other  graiaes,  and  in  the  river- valleys,  which  contain  sand, 
cotton.  South-western  Georgia  is  in  the  Tertiary  forma- 
tion. It  ia  the  great  cotton-region  of  the  State,  and  cotton  is 
there  a  very  sure  orop.  It  is  also  well  adopted  to  the  cul- 
ture of  the  sugar-cane  and  of  rice  in  the  bottom-lands. 
Sweet  potatoes  are  grown  in  immense  quantities  by  the 
freedmen,  and  a  commencement  has  been  made  in  the  lea- 
enltnre.  The  climate  of  this  portion  of  the  State  is  sickly, 
and  perilous  to  the  noocclimated  in  summer,  especially  in  the 
river-valleys,  though  the  old  inhabitants  enjoy  fair  health. 
In  the  whole  State  54.6  per  cent,  of  ita  area  was  in  forest 
woodland  in  1870.  A  wide  field  of  enterprise  may  be  found 
ia  converting  the  products  of  these  forests  to  economical  uses. 


Zoology. — The  wild  animals  of  the  State  are  tolerably 
numerous,  especially  in  the  densely  wooded  portions.  The 
black  or  dark-brown  boar,  and  probably  boto,  are  not  un- 
frequent  in  North-eastern  and  North-western  Georgia.  The 
panther  and  wild-cat  are  occasionally  seen,  and  the  fox, 
raoooon,  opossum,  and  woodobuck  (or  ground  hog)  are 
tolerably  plentiful;  deer  and  smaller  game,  rabbita,  squir- 
rels, etc.,  abound.  In  the  southern  section  alligators  are 
to  be  fonnd  in  the  rivers,  estuaries,  and  bayous,  the  sea- 
turtles  on  the  coast  and  about  the  mouths  of  the  rivers,  and 
a  variety  of  reptiles  more  displeasing  to  the  sight  than 
positively  harmful.  The  only  poisonoua  serpcnta  are  the 
ootton-mouth,  the  moccasin,  and  the  rattlesnake.  The  in- 
aect  peats  arc  numeroua  in  the  lowlands,  the  most  annoy- 
ing being  the  chigoe  or  tick,  the  sandflies  and  mosquitoea. 
The  northern  portion  of  the  State  ia  comparatively  free 
from  these  annoyancea. 

Climate. — Having  spoken  in  general  terms  of  the  climate 
and  healthfnlness  of  the  different  sections  when  describing 
the  vegetation  of  each,  we  now  proceed  to  give  the  average 
monthly  temperature,  the  maximum  and  minimum  for  each 
month,  the  monthly  rainfall,  and  the  yearly  average  apd 
rainfall  at  Atlanta,  lat.  33°  42',  W.  Ion.  84°  20' ;  Macon, 
lat.  32°  45',  W.  Ion.  63°  32' ;  and  Berne  about  lat.  30°  55', 
W.  Ion.  81°  45'  : 
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Agrimltural  Producl: — The  two  great  agricultural  ata- 
plee  of  Georgia  are  Indian  com  and  cotton.  Previous  to 
the  late  war  cotton  was  its  great  orop,  yielding  in  1859-60, 
701,840  bales,  or  more  than  one-sixth  of  the  whole  cotton 
crop.  Since  the  war  the  cotton  crop  has  never  attained  the 
same  magnitude,  and  in  1873  there  were  nearly  100,000 
acres  more  in  corn  than  in  cotton.  The  product  of  cotton 
in  1873  ia  oflSoially  reported  at  614,039  bales,  about  19,000 
balee  more  than  in  1872.  The  com  crop  of  1873  was  about 
23,500,000  bushels,  raised  from  about  2,000,000  acres.  Ita 
money  value  was  about  $20,410,000,  or  aomewhat  less  than 
that  of  1872.  The  wheat  crop  amounted  to  about  3,125,000 
bushels,  from  349,000  acres,  and  was  estimated  worth 
$5,490,000.  The  wheat  of  South-western  Georgia  is  of  re- 
markably fine  quality,  and  averages  64  pounds  to  the  bushel. 
The  acreage  of  oats  in  1 873  was  about  400,000,  yielding  over 
5,000,000  bushels,  valued  at  $t,160,000.  Of  rye  only  190,000 
bushels  were  raised  in  1873,  from  18,887  acres,  value 
$285,000.  Very  little  barley  is  raised,  and  not  much  to- 
bacco— only  800  acres  in  1873,  yielding  about  300,000 
pounds,  valued  at  $52,000.  The  sweet-potato  crop  occu- 
pied about  45,000  acres  in  187.1,  yielding  4,050,000  bushels, 
worth  nearly  $4,000,000.  There  were  only  about  2500  acres 
of  Irish  potatoes,  yielding  perhaps  250,000  bushels.  Theae 
are  largely  shipped  North,  and,  being  very  early,  bring  a 
high  price,  reported  in  1873  at  $261,000.    Over  20,000  acres 
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are  deroted  to  tbe  pea-nut  or  gronnd-nut;  the  greater  part 
of  the  orop  is  sent  North.  There  are  orer  100,000  aom  of 
orohaidB,  and  the  iVuit  crop  is  becoming  very  ralnable. 
There  were  nearly  10,000  acres  of  Bugar-oane,  and  almost 
5000  of  iorgham ;  the  prodootion  of  sugar  inoreasee  with 
great  rapidity,  and  may  soon  supply  the  southern  oonnties. 
There  were  in  1873  about  30,000  acres  in  rice ;  the  produc- 
tion of  this  staple  in  the  State  in  1870  was  22,277,380 
ponndl,  worth  aoont  $1,650,000.  The  culture  of  the  vine 
for  wine  ii)  not  extenslre,  the  scuppemong,  herbemont, 
Norton's  Virginia,  and  post-aal(  being  the  varieties  most 
onltivated.  *Fhe  number  of  acres  of  land  in  farms  in  1870 
was  23,647,911  acres,  not  quite  two-thirdr  of  the  area  of  the 
State;  the  ralue  of  the  farms,  $94,559,468.  In  1873  the 
namber  of  acres  of  improred  land  in  farms  had  increased 
to  27,762,445  acres,  and  the  value  to  $99)125,591  ;  of  farm- 
ing implements  and  machinery,  $4,614,701 ;  the  amount  of 
wages  paid  to  farm-hands,  including  board,  $19,787,086 ; 
the  estimated  value  of  farm  products  was  $80,390,228 ;  of 
orchard  products,  $352,926  (evidently  an  under-ostimate) ; 
of  the  produce  of  market-gardens,  $193,266 :  of  forest  prod- 
nets,  $1,281,623 ;  of  home  manufactures, $1,113,080;  or  ani- 
mals slaughtered  or  sold  for  slaughter,  $6,854,382.  There 
were  reported  as  produced  that  year  21,927  gallons  of  wine ; 
4,499,572  pounds  of  butter ;  4292  pounds  of  cheese ;  109,139 
gallons  of  milk  sold ;  10,518  tons  of  hay;  3t,2.33  pounds 
of  beeswax  and  610,877  pounds  of  honey.  The  census  of 
1870  reports  but  846,947  pounds  of  wool  as  produced  in 
G«orgia  in  1869-70,  and  410,020  bushels  of  peas  and  brans. 
The  numbers  of  live-stock,  except  horses,  etc.,  do  not  seem 
to  be  increasing  very  rapidly.  Iii,1870  there  were  81,777 
horseg  and  87,426  asses  and  mules  in  the  State ;  in  Jan., 
1873,  the  Agricultural  Department  estimated  the  number  of 
horses  at  117,300,  and  of  mulos  at  92,700  ;  in  Dec.,  1B73, 
the  State  comptroller,  from  incomplete  returns,  gave  the 
number  of  horses  and  mules  as  139,672,  but  stated  that  the 
real  number  was  almost  double.  The  census  gave  the  num- 
ber of  cattle,  including  milch  cows,  working  oxen,  and  other 
cattle,  as  697,903 ;  the  Agricultural  Department  in  Jan., 
1873,  makes  the  number  058,700,  while  the  imperfect  re- 
turns of  the  comptroller  give  559,340.  The  census  report 
is  probably  not  far  from  the  troth.  Of  sheep,  the  census 
reports  419,465 ;  the  Agricultural  Department  in  Jan,  1873, 
253,500— evidently  a  blunder;  Rev.  Mr.  Howard  in  1867 
thought  there  were  not  less  than  500,000,  while  the  imper- 
fect returns  of  the  comptroller  in  Dec.,  1873,  give  369,012, 
with  lix  important  counties  and  parts  of  others  omitted. 
The  true  estimate  is  probably  not  below  500,000.  Tn  1870 
the  census  reports  988,566  swine  ;  the  Agricultural  Depart- 
ment in  Jan.,  1873,  1,559,400,  and  the  comptroller's  report, 
758,935.  There  ar«  probably  not  less  than  1,200,000  in  the 
State. 

Manii/acture: — The  mannfaotorios  are  Increasing,  both 
in  numbers  and  extent.  From  1860  to  1870,  Oeorgia  had 
more  than  doubled  the  number,  and  nearly  doubled  the 
product,  of  her  manufacturing  establishments,  and  since 
1870  manufactures  have  reoeived  a  new  and  powerful  im- 
petus. In  1870  there  were  3836  manufacturing  establish- 
ments, using  405  steam-engines  of  10,826  aggregate  horse- 
power, and  1729  water-wheels  of  27,417  horse-power,  em- 
ploying 17,871  persons,  of  whom  15,078  wore  males  over  16 
years  of  ago,  1498  females  above  15,  and  1295  children. 
The  reported  capital  of  these  establishments  was  $13,930, 125; 
the  wages  paid,  $4,844,508 ;  the  raw  material  used, 
$18,583,781 ;  the  manufactured  products  were  valued  at 
$31,196,115.  The  most  important  of  these  were — cotton 
manufactures,  of  goods  and  yams,  which  employed  in  34 
establishments,  2920  persons,  and  capital  to  the  amount  of 
$3,433,265  ;  paid  $611,868  in  wages ;  used  $2,504,758  worth 
of  raw  material;  and  prodnood  goods  to  the  amount  of 
$3,648,973  ;  flouring  and  grist-mill  products  had  1097  es- 
tablishments, employing  17,887  persons,  $3,103,918  capital, 
paid  $337,861  wages,  used  $9,189,578  of  raw  material,  and 
produced  goods  to  the  value  of  $11,202,028.  Iron  manu- 
factures were  produced  in  30  establishments,  employing 
492  persons  and  $407,810  of  capital,  paying  $389,896  wage«, 
using  raw  material  to  the  value  of  $705,598,  and  producing 
iron  to  the  value  of  $1,346,365.  The  187  carpentering  and 
building  establishments  employed  624  hands,  and  produced 
buildings  valued  at  $1,007,623;  the  513  blacksmithing  es- 
tablishments, employing  1080  hands,  produced  articles 
valued  at  $630,445 ;  boots  and  shoen,  in  244  establishments, 
were  produced  to  the  value  of  $493,862;  and  brick,  in  41 
kilns,  to  the  amount  of  $420,109 ;  carriages  and  wagons 
tn  178  factories  were  produced  to  the  value  of  $664,512; 
leather  tanned  and  curried,  in  186  tanneries,  was  produced 
to  the  value  of  $572,306 ;  lumber  planed  and  sawed,  in 
557  saw  and  planing  mills,  was  produced  to  the  value  of 
$4,615,575 ;  machinery,  in  42  niaohine-shops,  to  the  value 
of  $1,624,622;  printing  and  publishing,  in  45  printing- 
otBces,  was  done  to  the  value  of  $931,672;  woollen  goods 


were  manufaotnred  and  dreiaed  in  46  faetories,  employ- 
ing 563  penona,  $936,585  capital,  and  producing  goods 
valued  at  $471,523  (in  1873  the  number  or  those  establish- 
ments had  inereaaed  to  81);  tobacco  was  manufaotnred 
in  20  factories  to  the  amount  of  $465,874 ;  ear-building 
and  oar-repairing  were  prosecuted  in  180  car-ahopa  to 
the  amount  of  $366,790 ;  clothing.  In  38  establiahmenta,  to 
the  value  of  $213,072.  The  manufaoturea  of  cotton,  wool, 
iron,  and  tobacco  have  increased  materially  since  1870.  The 
consumption  of  cotton  in  the  cotton-mills  in  the  State  in 
1870  was  24,820  bales;  in  1873,  39,122  bales. 

Mining. — The  census  of  1870  reported  10  mining  estab- 
lishments, emplo.ving  126  hands  and  $145,800  capital,  and 
producing  $49,280,  These,  too,  have  sinee  been  greatly  in- 
creased. The  products  of  the  fisheries  were  very  imper- 
fectly reported,  only  one  flahing-station,  yielding  but  $200, 
b«ing  noticed.  The  ehad  fiaheriea  of  the  Savannah  River 
and  the  Ogeeohea,  which  send  the  first  ahad  to  the  Northern 
marketa,  are  very  profitable,  aa  are  many  of  the  fisheries 
of  Brunswick,  St.  Mary's,  and  other  points  on  the  ooast. 

Railroad: — There  were  in  Jan.,  1874, 2388  miles  of  com- 
pleted railroada  in  Qeorgia.  The  principal  railroads  ai« 
trunk  roods,  now  or  in  the  near  future  forming  oonneeting 
links  in  some  one  or  other  of  the  great  systems  of  N.  and  S. 
or  E.  and  W.  lines  of  the  country.  Lines  radiate  from 
Chattanooga,  Tenn.,  just  at  the  N.  W.  oomer  of  the  State, 
conneoting  Atlanta,  and  through  other  ndiationa  Augusta, 
Savannah,  and  Brunswick,  with  Chicago,  Cincinnati,  Louis- 
ville, St.  Louis,  and  Memphis.  Other  lines  stretch  toward 
Selma,  Ala.,  Montgomery,  Mobile,  and  New  Orleans ;  and 
others  still  aim  to  connect  with  Pensaoola  and  Cedar  Keys, 
Pla.,  and  thus  aecure  outlets  on  the  Gulf.  From  Bmnawiok 
and  from  Savannah  railroada  are  pushing  westward  to 
make  a  connection  with  the  proposed  Pacific  road  on  the 
32d  parallel,  and  furnish  that  future  thoroughfiara  with 
eligible  termini  on  the  Atlantic  coast.  Numerona  branehea 
are  also  already  built  or  projected  to  oonneot  enterpriaing 
villagee  with  these  trunk  roads.  The  Georgia,  the  Central 
of  Oeorgia,  the  Atlantic  and  Oulf,  and  the  new  Atlanta 
and  Richmond  have  leaaed  many  of  the  minor  linea,  and 
are  running  them  as  feeders  to  their  main  roads.  The 
Central  has,  including  ita  leased  linea,  660  miles  of  rood, 
the  Atlantic  and  Oulf  347,  and  some  of  the  othera  nearly  aa 
much.  The  cost  of  the  railroads  already  conatmeted  in  the 
State  exceeds  $43,000,000,  or  one-aixth  of  the  entire  valu- 
ation of  the  State. 

Financn. — The  public  debt  of  the  State  Jon.  1, 1 874,  was 
$8,342,500.  This  is  entirely  a  bonded  debt,  all  the  bonds 
falling  due  within  eighteen  years,  and  most  of  them  in  an- 
nual sums  which  can  readily  be  paid  from  the  current 
revenues.  There  is  beaides  thia  a  contingent  indebtedness 
arising  from  the  endorsement  of  railroad  bonds  amounting 
to  $7,033,400,  most  of  which  will  be  met  by  the  railroads 
themselves,  and  for  all  of  which  the  State  holds  securities 
more  or  less  ample.  The  credit  of  the  State  is  good  and 
improving.  The  amount  received  into  the  treasury  from 
nil  sources  during  the  year  1873,  including  the  proceeds  of 
the  sale  of  bonds  and  the  balance  on  hand  from  the  pro- 
vious  year,  was  $3,172,788,74,  The  disbursements  for  the 
same  period,  including  the  payment  of  $1,335,767,73  of  the 
principal  and  interest  of  the  public  debt,  were  $2,250,232.49, 
leaving  a  balanoe  in  the  treasury  Jan.  1,  1874,  of  $932,556. 
The  estimated  receipts  for  1874  from  all  sources  (mainly 
from  taxes)  were  $2,722,856,  and  the  diaburaements,  after 
paying  $823,460  on  interest  and  principal  of  public  debt, 
$l!563,660,  leaving  a  balanoe  in  the  treasury  of  $1,159,196, 
a  part  of  which  would  be  applied  to  a  sinking  fund  to  re- 
duce the  State  debt.  The  bonds  issned  in  1873,  $1,200,000, 
were  taken  at  par,  and  mostly  by  citizens  of  the  State. 
The  assessors'  valuation  of  real  and  peraonal  property  in 
the  State  in  1873  was  $242,687,382.  It  is  probable  that 
the  true  valuation,  which  in  1870  was  $268,169,207,  now 
exceeds  $.300,000,000. 

Commerce  and  Trade, — The  oaseaaed  value  of  merchan- 
dise in  the  stores  and  warehouses  of  the  State  in  1873  waa 
$14,781,024,  the  assessed  value  being  probably  ftvm  one- 
third  to  one-half  the  true,  as  is  usual.  "The  aggregate  value 
of  wild  and  improved  land  waa  $101,805,039,  these  alao  be- 
ing aaaeaaed  at  much  leas  than  their  trne  value ;  the  amount 
of  money  and  solvent  debts,  $26,585,350 ;  and  the  assessed 
value  of  city  and  town  property,  $58,891,268.  This  last  is 
probably  on  the  basis  of  40  to  50  per  cent,  of  the  true  value. 
The  capital  reported  as  invested  in  shipping  and  tonnage 
in  the  State  in  1 873  was  $207,895 ;  in  cotton  manuiiMtorieR, 
$1,908,095;  in  iron-wnrks.  $766,405;  in  mining,  $32,770. 
All  these  amounts,  being  for  assessment  purposes,  are  prob- 
ably less  than  half  of  actual  values.  The  official  report  of 
the  imports  and  exports  from  the  three  ports  of  th«  State. 
Savannah.  Brunswick,  and  St,  Mary's,  for  the  year  ending 
I  Dec,  31, 1873,  does  not  fully  represent  the  commeroe  of  the 
I  State,  since  a  considerable  portion  of  the  exports  from  the 
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north -eaatarn  portion  of  the  State  are  made  thro^h  Charles- 
ton, those  from  the  southcm  oountiei  through  Amandina, 
Appalachieola,  and  Pensaoola,  Fla.,  and  those  from  the  W. 
•no  S.  W.  throDgh  Mobile,  Ala. ,-  yet  the  importi  of  the 
three  porta  were  $84S,693,  and  the  exports,  in  which  ootton 
wiu  muoh  the  largest  item,  $31,ll)l),183. 

Bank: — In  Jan.,  1873,  there  had  been  13  national  banks 
organiied  in  Oeorgia,  of  which  two  were  closed  or  dosing, 
and  11  in  operation.  The  capital  of  these  banks,  paid  in, 
was  $2,620,000 ;  the  bonds  on  deposit,  $2,356,400 ;  the  eirca- 
lation  issued,  $2,340,050;  the  amount  of  actual  circulation, 
$2,129,301.75.  There  were  also  the  Oeorgia  Railroad  and 
Banking  Co.,  operating  under  the  State  charter  of  the  Geor- 
gia R.  R.,  with  $300,000  capital,  and  located  at  Augusta ; 
the  Central  Oeorgia  Bank,  connected  with  the  Central 
Georgia  R.  R.,  located  at  Macon,  and  having  a  capital  of 
$200,000;  and  the  Savannah  Banking  and  Trust  Co.,  at 
Savannah,  with  $100,000  capital.  There  are  saving  banks 
at  Augusta  and  Macon,  and  about  40  private  banking- 
houses,  some  of  them  very  large. 

Inmrance. — In  July,  1873,  there  were  5  fire  insurance 
companies  in  the  State,  all  stock  companies  except  that  at 
Athens,  which  is  mutual.  The  capital  of  the  stock  oom- 
panies  was  $825,000,  and  the  assets  of  all  in  July,  1873, 
were  $1,483,275.  There  were  at  the  same  date  two  life 
insurance  companies,  one  having  a  capital  of  $150,000,  as- 
sets, $542,302 ;  and  the  other  a  capital  of  $120,000,  assets 
not  reported. 

PapuiatioH. — ^The  following  table  exhibits  the  population 
of  the  State  at  eaofa  census,  with  its  olasaifioation,  until  that 
of  1870,  when  slavery  had  ceased : 
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1,057,286  38  Indiana 

1870 

638,926 

546,142 

None 

1,184,109  40  Indians,  1  Chinese. 

The  density  of  the  population  in  1850  was  15.02  to  the 
K]uare  mile;  in  1860,  18.23;  in  1870,  20.42.  The  popula- 
tion of  Oeorgia  is  almost  wholly  of  native  birth;  of  its 
1,184,109  inhabitants  in  1870,  1,172,982  were  bom  in  the 
n. S.,  and  only  11,127  in  foreign  countries;  of  the  native 
population,  572,126  were  males  and  600,850  females;  of  the 
foreign-bom,  6839  were  males  and  4298  females;  of  the 
6.38,926  whites,  311,171  were  males  and  327,755  females;  of 
the  628,173  native  whites,  304,662  were  males  and  323,611 
females ;  of  the  10,753  foreign-bom  whites,  6609  were  males 
and  4144  females.  Among  the  545,142  colored  (267,765 
males  and  277,377  females),  there  were  but  372  (219  males, 
153  females)  of  foreign  birth.  Of  these  people  of  color, 
501,814  were  blacks,  and  only  43,328  mnlattoes;  of  the  40 
Indians,  IS  were  males  and  22  femalen.  Of  the  population 
m  1870,  407,516  (namely,  206,026  males  and  201,490  fe- 
males) were  of  school  age,  or  between  5  and  18  years'; 
202,573  males  (of  whom  108,711  were  whites  and  93,852 
colored)  were  of  the  military  age,  from  18  to  45 ;  and 
237,640  males  (of  whom  129,665  were  whites  and  107,962 
colored)  were  of  the  voting  age,  21  years  old  and  up- 
ward: of  these  234,919  were  male  citizens. 

EdaeatioH. — According  to  the  report  of  Hon.  O.  J.  Orr, 
State  school  commissioner  of  Oeorgia,  presented  to  the 
legislature  in  Jan.,  1874,  there  were  at  that  date  349,161 
children  of  school  age  (between  6  and  18  years)  in  the 
State,  or  these,  198,516  were  white  and  130,198  colored. 
By  act  of  the  legislature  the  benefit  of  the  school  moneys 
was  also  to  be  extended  to  all  Confederate  soldiers  under 
30  years  of  age  who  chose  to  avail  themselves  of  this  op- 
portunity of  acquiring  an  elementary  education.  Of  these, 
there  wore  8704.  According  to  the  same  report,  there  were 
in  the  State  1379  schools  for  white  children  and  356  for 
colored  children,  which  were  sustained  wholly  or  in  part 
by  the  school  moneys.  In  the  white  schools  there  were 
58,499  children  (32,502  boys  and  25,997  girls);  in  the 
colored  schools  there  were  17,658  children  (8945  boys  and 
8713  girls);  in  all,  white  and  colored,  76,157  scholars,  or 
about  one-flfth  of  tho  school  population.  These  were,  how- 
ever, divided  somewhat  unequally,  two-sevenths  of  the 
white  children  and  but  little  more  than  one-ninth  of  the 
colored  being  in  school.  The  average  attendance  was  but 
32,224  in  all.  The  monthly  cost  of  tuition  was  $1.65.  Tho 
schools  of  the  cities  of  Savannah,  Atlanta,  Macon,  and 
Brunswick,  and  of  the  counties  in  which  they  are  situated, 
are  organised  under  special  laws.  In  these  schools  there 
are  about  5000  children  in  attendance,  though  the  number 
enrolled  ia  somewhat  more  than  7000.    In  addition  to  theae 


public  achoola  there  are  576  private  elementary  aohoola 
which  have  reported  to  the  State  oommissioner,  partially 
sustained  by  the  Peabody  and  other  charitable  funds,  hav- 
ing 713  teachers  and  instructing  23,597  children,  of  whom 
22,363  were  white  and  1234  colored.  There  are  thus  about 
107,000  children,  white  and  colored,  who  attend  the  achoola, 
publio  and  private,  some  portion  of  the  year,  out  of  358,000 
of  school  age,  though  not  more  than  54,000  attend  regular- 
ly. According  to  the  census  of  1870,  418,553  persona  over 
ten  yeara  of  age  in  the  State  could  not  read,  and  468,593 
over  ten  yeara  of  age  oould  not  write.  There  are  also  101 
high  achoola  which  have  reported  to  the  commissioner  (the 
whole  number  of  these  achoola  ia  aupposcd  to  be  about  140). 
The  101  reporting  hod  167  teachers  and  5450  scholars  (3228 
males  and  2222  females).  They  are  mostly  schools  of  really 
high  grade,  and  some  of  them  of  established  reputation. 
There  are  also  18  or  20  (so-called)  female  colleges,  which 
are  really  only  academies  or  seminaries  of  high  grade,  very 
few,  if  any  of  them,  we  believe,  possessing  the  power  of 
conferring  degrees ;  theae  have  91  teachera  or  profeaaora, 
1476  atudents,  and  an  average  tuition  fee  of  about  $50  per 
annum.  In  the  true  sense  of  the  term  there  are  not  more 
than  one  or  perhaps  two  universities  in  the  State.  The 
University  of  Oeorgia,  at  Athens,  which  is  now  also  the 
Agricultural  and  Scientific  College,  and  has  the  Korth 
Oeorgia  Agricultural  College  at  Dahlonega  as  one  of  its 
branchea,  and  a  law  department  alao,  ia  an  institution 
which  under  its  present  management  may  become  a  true 
university.  Mercer  University,  at  Macon,  has  a  theolog- 
ioal  department.  Oglethuipe  University,  at  Atlanta,  ia 
aimply  a  college.  Atlanta  University,  for  colored  students 
preparing  to  become  preachers,  is  rather  a  missionary  the- 
ological school  than  either  a  college  or  university.  The 
other  colleges — Bowdon  College,  at  Bowdon,  Carroll  co,, 
Emory  College,  at  Oxford,  Newton  co.,  the  Masonic  Col- 
lege, at  Covington,  Marahall  College,  at  Oriffln — have  a 
fair  meaaure  of  support.  These  universities  and  colleges 
have  about  45  proteasors  and  1446  students.  The  State 
University  ia  scantily  endowed,  and  the  others  need  further 
endowment.  In  the  matter  of  special  education  there  is 
an  academy  for  the  blind  at  Macon,  with  35  pupils  and  8 
instructors  and  employes,  which  receives  about  $10,000 
annually  from  the  State :  an  institntion  for  the  deaf  and 
dumb  at  Cave  Spring,  with  S  instructors  and  61  pupils, 
which  receives  $15,000  per  annum  from  the  State;  out  no 
normal  school,  no  reformatory  for  either  boys  or  girls,  no 
•aylum  for  idiots  or  inebriates,  and  but  one  hospital  for  the 
insane,  that  at  Midway.  The  State-prison  labor  is  farmed 
out,  and  the  prison  is  certainly  not  abreast  of  the  age  in 
the  character  of  its  discipline.  It  had  Jan.  1,  1874,  664 
convicts,  of  whom  93  were  white  and  571  colored ;  there 
were  1  white  and  It  oolored  females  in  the  number. 

Nnupapen  and  Ptriodiealt. — In  1870,  Oeorgia  had  110 
newspapers  and  periodicals  of  all  kinds,  with  an  aggregate 
cironlation  of  150,987,  and  an  annual  iasue  of  15,539,724 
eopiea.  In  1872  the  number  bad  incrcoaed  to  125,  though 
the  aggregate  circulation  was  not  greatly  enlarged.  There 
were  15  dailiea,  5  tri-weeklies,  7  semi-week  Ilea,  86  week- 
lies, 2  semi-monthlies,  9  inonthlies,  1  bi-monthly ;  of  these, 
6  were  agrionltural  and  hortionltural;  8  literary  and  mis- 
cellaneous ;  95  were  politicttl,  embracing  two-thirds  of  the 
entire  circulation ;  4  were  religious ;  3  teohnieal  and  pro- 
fessional. 

Churciet. — There  were  in  Oeorgia  in  1870, 2873  churehea 
of  all  denominations,  2698  church  edificea,  with  801,148 
aittinga,  and  church  property  valued  at  $3,561,955.  Of 
theae,  the  regular  Baptiata  had  1364  churehea,  1308  church 
edifices,  388,265  sittings,  and  $1,123,950  of  church  prop- 
erty. (At  the  close  of  1873,  according  to  the  Bttpli$t  itar- 
Book,  there  were  2112  churches,  1217  ordained  ministers, 
7015  baptisms,  and  149,636  communicants.  There  were 
also  500  Sunday  achoola  and  28,125  toachors  and  acholara.) 
Of  tho  minor  Baptist  denominations  there  were  in  1870,  6 
churches,  4  church  edifices,  900  sittings,  and  $1700  church 
property.  Of  the  Christian  Connection  there  were  in  1870, 
34  churches,  33  church  edificea,  10,285  aittings,  $60,050 
church  property.  In  the  census  of  1870  there  are  reported 
(erroneously)  10  Congregationalist  ohurches,  10  church 
edifices,  2800  sittings,  $16,550  of  church  property.  (The 
Conr/regalional  Quarterly  in  1873  reports  onl,y  4  churches, 
2  constituted  that  year,  6  ministers,  and  420  members.) 
The  census  reported  in  1870,  35  Protestant  Episcopal 
churches,  27  church  edifices,  8075  sittings,  $248,850  of 
church  property.  (The  Protectant  Episropal  Almanac  for 
1874'  reports  1  bishop,  28  churches,  33  parishes  and  mis- 
sions, 37  clergymen,  3522  commnnicanta,  379  confirma- 
tions, 3103  Sunday  school  teachera  and  acholara,  $86,761 
contributions  for  church  support  and  benevolent  institn- 
tiona.)  The  census  reports  6  Jewish  congregations,  5  syn- 
agogues, 1400  sittings,  $52,700  of  church  property.  In 
1870  there  were  11  Lutheran  churches,  10  ohnroh  edifices. 
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3000  Btttingi,  $57,100  of  eharah  property.  (The  Lutheran 
Almanac  for  1874  reports  that  in  1873  there  were  in  the 
■ynod  of  Qeorgia  0  ministen,  14  ahurches,  9S0  oommuni- 
oanta.)  In  1870  there  were  of  Hethodisti  of  all  descrip- 
tions 1248  organiiations,  1168  ohuroh  edifices,  327,343  sit- 
tings, $1,073,030  of  ehuroh  propertj.  (There  are  so  many 
kinds  of  Methodists  in  Georgia  that  it  Is  impossible  to  ob- 
tain the  statistics  of  all  for  1873  or  1874,  but  there  has  nn- 
doubtedly  been  a  considerable  increase  orer  the  oensns  fig- 
ures.) There  is  one  New  Jerusalem  (Swedenborgian)  oharoh 
in  the  State.  There  were  in  1870, 121  regular  Presbyterian 
(t.  e.  Presbyterian  Church  South)  ohnrohea  in  Qeorgia,  114 
ohnroh  edifices,  45,276  sittings,  (546,460  ohuroh  property. 
(In  1872  this  church'  reported  but  76  ordained  ministers 
in  Qeorgia.)  The  other  Presbyterian  bodies  had  in  1870, 
13  ohnrchos,  0  ohuroh  edifices,  4300  sittings,  and  $8075  of 
ohuroh  property.  The  Associate  Keformed  Synod  of  the 
South  had  in  1S72,  1  presbytery,  with  3  churches  and  3 
ministera  in  the  State ;  and  Cumberland  Presbyterians  had 
4  ministers  and  8  ohurohes  in  the  State  in  1872.  The 
Roman  Catholio  Charoh  had  in  1870,  14  oongregations,  11 
churob  ediloca,  5500  sittings,  $204,550  of  church  property. 
(In  1876  the  Oalholio  Directory  reports  14  churches  and  7 
others  building,  30  ohapels,  and  out-stations,  19  priests,  1 
monastery,  5  oonrents,  4  aoadomies,  6  free  schools,  1  col- 
lege.) The  Soman  Catholio  population  dues  not  exceed 
25,000.  Of  Unirersalists  there  were  in  1870,  5  congrega- 
tions, 3  church  edifices,  900  sittings,  and  $900  of  ohnrch 
property.  (In  1873  their  official  Regitter  ami  Almanac  re- 
ported 16  parishes  and  12  congregations,  with  271  members.) 
There  were  also  in  1870, 6  union  congregations,  with  6  church 
edifices,  1100  sittings,  and  $20,700  of  church  property. 

Constitution,  CourU,  Reprctentativea  in  Congrettf  etc. — 
The  present  constitution  of  the  State  was  adopted  in  con- 
vention in  Mar.,  1868,  and  ratified  by  the  people  in  April 
of  the  same  year.  It  declares  all  citiiens  of  the  U.  S.  resid- 
ing in  the  State  to  be  citiiens  thereof,  and  that  no  laws 
shall  be  made  or  enforced  which  shall  abridge  the  priri- 
lege*  or  immnnities  of  citiiens  of  the  V.  S.  or  of  the  State, 
or  deny  to  any  person  within  its  jurisdiction  the  equal 
protection  of  its  laws.  The  goreroor  is  chosen  by  the 
iBople  for  four  years ;  and  for  the  same  period  are  elected 
ly  the  general  assembly  the  following  officers :  the  secre- 
tary of  state,  comptroller-general,  treasurer,  and  surveyor- 
general.  The  senate  consists  of  44  members,  one-half  elect- 
ed biennially  for  fodV  years,  and  the  house  of  representa- 
tives of  168  members,  elected  biennially  for  two  years.  The 
judiciary  of  the  State  comprises  asupremo  oourt,  a  superior 
oonrt  for  each  judicial  district,  courts  in  ordinary,  and  jus- 
tices of  the  peaoe.  The  supreme  court  has  appellate  juris- 
diction only.  The  superior  courts  have  exclusive  jurisdic- 
tion in  cases  of  divorce,  in  oriminal  eases,  where  the  penalty 
is  death  or  confinement  in  the  penitentiary,  in  oases  re- 
specting titles  to  land,  and  in  equity  oases.  It  has  also 
power  to  correct  errors  in  inferior  judgments,  and  to  issue 
writs  that  may  be  necessary  for  carrying  into  effect  their 
powers.  The  Judges  of  the  supreme  and  superior  courts, 
the  attomcy-genersl,  solicitor-general,  and  the  distriot 
judges  and  attorneys  are  appointed  by  the  governor  and 
eonfirmed  by  the  senate.  Under  the  apportionment  of 
1872,  (}eorgia  has  9  representatives  in  Congress  (a  gain  of 
2  on  her  previous  representation). 

Conntiet. — Georgia  had  in  Jan.,  1874, 136  counties,  which 
had  the  following  population  in  1870 :  Appling,  6086 ; 
Baker,  6843:  Baldwin.  10,618;  Banks,  4973:  Bartow  (for- 
merly Cass),  16,566;  Berrien, 4518;  Bibb,  21,255;  Brooks, 
8342;  Bryan,  6262;  Bullock,  5610 :  Burke,  17,679;  Bntts, 
6941;  Calhoun,  5503;  Camden,  4615;  Campbell,  9176; 
Carroll,  11,782;  Catoosa,  4409;  Chariton,  1897;  Chat- 
ham, 41,279;  Chattahoochee,  6059;  Chattooga,  6902 ;  Chero- 
kee, 10,.399;  Clarke,  12,941;  Clay,  5193;  Clayton,  5477; 
Clinch,  3945;  Cobb,  13,814;  Coa'ee,3192;  Columbia,  13,529; 
Colquitt,  1654;  Coweta,  15,875:  Crawford,  7557;  Dade, 
3033;  Dawson,  4369;  Decatur,  15,183;  OeKalb,  10,014; 
Dodge* ;  Dooly,  9790 ;  Dougherty,  11,517 ;  Douglass*;  Early, 
6998;  Echols,  1978;  Effingham,  4214;  Elbert,  9249;  Eman- 
uel, 6134;  Fannin,  5429;  Fayette,  8221;  Floyd,  17,230; 
Forsyth,  7983;  Franklin,  7893;  Fulton,  33,446;  Gilmer, 
6644;  Glascock,  273A;  Glynn.  5376;  Gordon,  9268;  Greene, 
12,454;  Gwinnett,  12,431  ;  Habersham,  6322 ;  Hall,  9607 ; 
Hancock,  11,317;  Haralson,  4004;  Harris,  13,284;  Hart, 
6783;  Heard,  7866;  Henry,  10,102;  Houston,  20,406;  Ir- 
win, 1837;  Jackson,  11,181;  jasper,  10,439;  Jefferson, 
12,190;  Johnson,  2964;  Jones,  9436;  Laurens,  7834;  Lee, 
9667;  Liberty,  76S8;  Lincoln,  6413;  Lowndes,  8321; 
Lumpkin,  5161;  Macon,  11,458  ;  Madison,  5227  ;  Marion, 
8000;  McDuffie*;  Mcintosh,  4491;  Meriwether,  13,758; 
Miller,  3091;  Milton,  4284;  Mitchell,  6633 ;  Monroe,  17,213; 


*  Those  havfn?  no  population  specified  are  new  counties  or- 
ganised since  1870. 


Montgomery,  3586 ;  Morgan,  10,696 ;  Hnrray,  8500 ;  Mus- 
cogee, 16,663;  Newton,  14,616 ;  Oglethorpe,  11,782;  Pauld- 
ing, 7639;  Pickens,  5317;  Pierce,  2778;  Pike,  10,905; 
Polk,  7822;  Pulaski,  11,940;  Putnam,  10,461;  Quitman, 
4160;  Rabun,  3256;  Randolph,  10,561 ;  Richmond,  25,724; 
Rockdale*;  Schley,  5129;  Soriven,  9176;  Spalding, 
10,205;  Stewart,  14,204;  Sumter,  16,559;  Talbot,  11,913; 
Taliaferro,  4796;  Tatnall,  4860;  Taylor,  7143;  Telfair, 
3246;  Ten«II,  9063;  Thomas,  14,523;  Towns,  2780;  Troup, 
17,632;  Twiggs,  8545;  Union,  5267;  Upson,  9430;  Walker, 
9025;  Walton,  11,038;  Ware,  2286;  Warren,  10,545;  Wash- 
ington, 15,842;  Wayne,  2177;  Webster,  4677;  White, 4606; 
Whitfield,  10,117;  Wilcox,  2439;  Wilkes,  11,796;  Wilkin- 
son, 9383 ;  Worth,  3778. 

Principal  CXtiet  and  Tmmt. — ^There  are  six  cities  In  the 
State:  Atlanta,  the  capital,  pop.  in  1870, 21,789,  and  rapidly 
growing ;  Augusta,  county-seat  of  Richmond  oo.,  on  the 
Savannah  River,  pop.  in  1870,  15,389;  Macon,  coonty-seat 
of  Bibb  CO.,  pop.  in  1870,  10,810;  Oolambui,  oonnty-seat 
of  Muscogee  oo.,  on  the  Chattahooohee,  pop,  in  1870,  7401 ; 
Athens,  in  Clarke  co.,  on  the  Oconee,  pop.  in  1870,  4251 ; 
and  Savannah  on  the  Savannah  River,  county-seat  of  Chat- 
ham CO.,  pop.  in  1870,  28,235.  Aside  from  these  cities,  the 
only  towns  having  a  population  between  3000  and  5000  ia 
1870  were  Griffin  and  Ameriens ;  between  2000  and  3000,  Mil- 
ledgeville,  Cartersville,  Cuthl>ert,  Albany,  and  La  Grange. 

Hittory. — Thongh  one  of  the  thirteen  colonies  which 
nnited  in  the  Declaration  of  Independence  in  1776,  Georgia 
was  settled  mueh  later  than  any  of  the  resL  Before  the 
year  1733  it  was  a  wilderness,  a  doubtful  border-land, 
claimed  both  by  Great  Britain  and  by  Spain.  By  a  patent 
dated  Juno  9,  1732,  George  II.,  king  of  Great  Britain, 
from  whom  the  colony  was  subsequently  named,  granted 
the  territory  to  a  company  designated  as  the  "Trnstees 
for  settling  the  Colony  of  Georgia/'  Among  the  parties  in- 
terested in  obtaining  this  grant,  were  Gen.  James  E.  Ogle- 
thorpe (who  was  subsequently  the  leader  and  governor  of 
the  colony),  Whitcfield,  and  the  Wesleys,  the  founders  of 
Methodism  and  the  eloquent  and  noted  preachers  of  that 
period.  The  objects  of  this  coloniiation  were  twofold — to 
provide  a  refuge  for  the  needy  and  destitute,  especially  for 
poor  debtors,  orphans  and  friendless  children  and  youth, 
and  to  establish  a  barrier  against  Spanish  and  Indian  en- 
eroachments  and  aggressions  upon  the  British  possea- 
lioni  in  North  and  South  Carolina.  The  charter  and  grant 
being  duly  executed,  Gen.  Oglethorpe  sailed  from  Gravea- 
«nd  late  in  the  autumn  of  1732  with  a  colony  of  120  per- 
sons, and  landed  at  Charleston  in  Jan.,  1733,  and  at  once 
proceeded  to  the  new  territory,  and  shortly,  after  some 
explorations,  founded  the  city  of  Savannah.  The  oolony 
was  at  first  a  military  one,  the  colonists  holding  the  lands 
parcelled  oat  to  them  on  the  condition  of  military  nrviee. 
This  condition  involved  so  many  hardships  that  many  of 
the  emigrants  deserted  the  new  colony  and  settled  in  North 
Carolina,  where  the  land  was  held  in  fee-simple,  Tha 
trnstees  then  changed  their  policy,  offering  60  acres  to  each 
settler,  and  as  a  consequence  a  considerable  number  of 
immigrants,  mostly  Bootoh  and  Germans,  flooked  to  the 
colony.  Mr.  Whitoflald  was  very  active  in  establishing 
his  home  for  orphans  at  Bethesda,  near  Savannah,  and 
crossed  the  Atlantic  many  times  for  this  purpose,  bringing 
with  him  a  considerable  number  of  settlers  at  each  voyage. 
In  1739  war  was  declared  between  Great  Britain  and  Spain, 
and  Gen.  Oglethorpe  was  appointed  to  command  the  colo- 
nial troops  of  Georgia  and  South  Carolina,  and  marched 
with  loot  troops  and  Indian  allies  into  Florida,  but  this 
expedition  proved  a  failure.  In  1742  the  Spaniards  re- 
turned the  compliment  of  Oglethorpe's  visit  with  an  ex- 
pedition of  36  ships  and  3000  men.  The  fleet  appeared  in 
the  Altamaha  River,  took  Fort  Fraderica,  on  St.  Simon's 
Island,  when,  by  a  stratagem  conoeived  by  Oglethorpe, 
they  became  alarmed,  retired  to  their  ships,  and  sailed  for 
Florida.  Peaoe  was  subsequently  restorea.  The  people  of 
Georgia  became  discontented  on  acoount  of  the  prohibition 
of  negro  slavery,  which  was  tolerated  in  other  sections.  In 
1752  the  trustees  surrendered  their  charter  to  the  Crown, 
and  the  colony  became  a  part  of  the  royal  government, 
enjoying  the  same  privileges  as  to  land,  trade,  and  negro 
slavery  as  the  other  colonies.  The  general  assembly  was 
established  in  1755,  and  in  1763  all  the  land  between  the 
Altahama  and  St.  Mary's  rivers  was  added  to  the  provinee. 
From  this  date  the  progress  of  the  colony  was  rapid.  The 
fertile  lowlands  were  brought  into  cultivation  as  the  im- 
migration incraased,  and  in  the  ten  years  from  1753  to 
1763  the  exporU  had  risen  from  £3059  =  $15,300,  to  £14.469 
=  $72,350.  In  1773  they  amounted  to  £85,391  -  $426,i955. 
The  imports  of  1773  were  £62,932  -  $314,660.  In  1775 
the  population  had  increased  to  75,000,  the  exports  were 
£10.1,477  =  $517,385,  and  the  imports  £113,777  =.  $568,885. 
Of  all  the  colonies,  Georgia  was  in  the  most  prosperous 
oondition,  and  had  the  fewest  induoamenta  to  take  part 
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with  the  other  eoloniei  ia  the  BeTolntion.  But  the  eolonist* 
felt  that  the  cause  wai  one,  and  they  lost  no  time  in  mani- 
festing their  sympathy  with  the  other  colonies,  and  in  pre- 
paring to  take  an  active  part  in  the  coming  struggle.  In 
Mar.,  1755,  they  appointed  a  delegate  to  Congress,  and  in 
July  of  the  same  year  a  convention  of  the  colonists  met 
and  gaTe  their  sanation  to  the  measnies  adopted  by  Con- 
gress. During  the  war  which  followed  Qeorgia  suffered 
■ereiely.  The  State  was  overrun  by  British  troops,  and  the 

rrinoinal  eitisens  were  compelled  to  8y  for  their  lives.  In 
768,  Savannah  was  captured,  and  in  1778,  Augusta  and 
Sudbury.  The  Americans,  aided  by  the  French,  attempted 
to  retake  Savannah  in  1779,  but  without  suceess.  Georgia 
formed  her  first  constitution  in  1777,  her  second  in  1785, 
and  her  third  in  1798,  which,  with  some  amendments,  con- 
tinued in  force  till  1861.  The  constitution  of  the  XT.  S.  was 
latifled  by  the  State  Jan.  2,  1788,  For  some  years  after 
the  dose  of  the  Rerolutionary  war  the  Creeks  and  Chero- 
kees  made  frequent  forays  into  the  frontier  settlements  of 
Georgia,  but  in  1790  and  1791  treaties  of  peace  were  con- 
cludM  with  the  chiefs  of  these  nations,  and  the  western 
bonndaries  of  the  State  were  established.  In  1802,  by  the 
treaty  of  Fort  Wilkinson,  the  Creeks  ceded  to  the  U.  8,  a 
large  tract  of  land,  which  now  comprises  the  rich  and  fer- 
tile oooDties  of  S.  W.  Georgia.  These  lands  were  subse- 
quently assigned  to  Georgia,  and  the  State  in  1802  ceded 
to  the  TT.  S.  all  its  claims  to  the  lands  W.  of  its  present 
boundaries,  now  forming  the  greater  part  of  the  States  of 
Alabama  and  Mississippi.  From  1830  to  1838  there  were 
eonstaat  collisions  between  the  State  government  and  the 
Cherokees,  who  oooupied  a  large  and  valuable  tract  in  N.  W. 
Geoivia.  The  eitisens  of  the  State  were  determined  to  drive 
out  this  intelligent  and  formidable  tribe,  and  al  one  time 
there  teemed  a  probability  that  the  national  and  State 
governments  would  be  arrayed  in  hostility  against  each 
other.  In  1838  the  removal  of  the  Indians  to  the  Indian 
Territory  W.  of  Arkansas  put  an  end  to  the  strife,  and  the 
people  of  Georgia  speedily  entered  into  possession  of  their 
Talnable  lands.  Growing  rapidly  in  wealth  and  political 
influence,  Georgia  l>ecame  within  the  next  twenty  years 
the  leading  State  of  the  Southern  tier.  Her  influence  was 
naturally  thrown  in  favor  of  slavery;  and  when  South 
Carolina  determined  (Dec.  20, 1860)  to  secede,  Georgia  fol- 
lowed with  an  ordinance  of  secession  Jan.  19, 1861,althoagh 
a  minority,  strong  in  talent  and  influence,  opposed  it.  Once 
enlisted  in  the  Southern  Confederacy,  the  State  was  very 
active  in  furnishing  material  aid  to  the  war.  At  first,  her 
citizens  had  but  little  personal  experience  of  suffering  from 
its  ravages,  though  many  of  her  sons  had  fallen  in  the  field 
or  had  ^n  taken  prisoners ;  but  in  the  autumn  of  1863, 
beginning  with  the  battle  of  Chickamauga  Creek  and  the 
conflicts  which  followed,  partly  in  East  Tennessee  and 
partly  in  Georgia,  she  first  tasted  its  horrors  on  her  own 
toil.     Cavalry  raids  of  considerable  extent  visited  several 


of  her  olttes  and  larger  towns ;  but  it  was  not  until  May, 
1864,  when  Gen.  Sherman  set  his  face  towards  Atlanta, 
that  there  were  any  great  number  of  severe  oonfiicts  on  her 
soil.  The  campaign,  of  four  months'  duration,  which  cul- 
minated in  the  capture  and  occupation  of  Atlanta,  was  one 
of  great  losses,  both  of  life  and  property ;  mnch  of  her 
territory  was  traversed  more  than  once  by  the  contending 
armies;  this  was  followed  in  the  antnmn  and  winter  of 
1864-65  by  Sherman's  *'  march  to  the  sea,"  bis  army  spread- 
ing over  a  breadth  of  50  miles,  and  finishing  by  the  cap- 
ture and  occupation  of  Savannah.  Humbled  and  help- 
less in  the  hands  of  the  conquerors,  the  citizens  of  tne 
State  were  not  slow  to  accept  the  sitnation  under  tha 
proclamation  of  Pres.  Johnson.  On  Oct.  25,  1865,  a  con- 
vention elected  by  the  people  assembled,  and  on  the  30th 
of  that  month  they  repealed  the  act  of  secession,  repudiated 
the  Confederate  debt,  and  adopted  a  new  constitution,  in 
which  slavery  was  for  ever  prohibited  in  the  State.  'The 
legislature  which  soon  after  met  under  this  new  constitution 
also  ratified  the  Thirteenth  Amendment  to  the  Constitution 
of  the  U.  B.  This  new  constitution  of  the  State  lo  made, 
with  the  entire  State  government  so  put  in  operation,  was 
■et  aside  by  the  Reconstruction  aet  of  Congress  ia  Feb., 

1867.  AH  the  State  oiBaers,  ezecntive,  legislative,  and 
judical,  were  deposed.  Another  provisional  governor 
(Geo.  Roger,  U.  S.  A.)  was  assigned  to  Georgia,  and  the 
State  was  included  with  Alabama  and  Florida  in  the 
third  military  district  then  created.  A  new  election  was 
ordered  for  another  constitutional  convention.  At  this 
election  all  persons  were  disfranohised  who  had  ever 
held  civil  ofBce  of  honor  or  profit  in  the  State.  Sev- 
eral thousand  white  men  were  thns  excluded  from  the 
polls,  while  all  colored  male  residents  of  twenty-one  years 
of  age  and  upward  were  permitted  to  rote.  The  second 
oonvention  so  ordered  met  in  the  winter  of  1867-68,  and 
formed  the  constitution  under  which  the  State  is  now  or- 
ganized.    A  legislature  elected  under  it  met  early  in  July, 

1868,  and  ratified  the  Fourteenth  Amendment  to  the  Con- 
stitution of  the  TT.  S.,  and  the  State  thns  passed  out  of 
military  rule  to  self-government,  and  was  admitted  again 
to  the  Union.  A  Senator  and  lereral  members  of  the 
House  were  permitted  to  take  their  seats  in  Congress,  but 
on  the  failure  of  the  legislature  to  ratify  the  Fifteenth 
Amendment  the  State  was  again  put  under  military  rule 
until  this  additional  exaction  was  oomplied  with.  Since 
that  period  Georgia  has  been  peaceful,  and  has  occupied 
itself  with  the  restoration  of  its  material  resources  and  its 
financial  position,  in  which  it  has  been  in  a  marked  degree 
successful.  For  a  time  there  was  a  very  general  complaint 
of  the  maladministration  of  some  of  the  State  offleers,  but 
a  peaceful  political  revolution  seems  to  have  resulted  in  on 
honest  and  well-administered  government. 

The  Oottmort  of  the  State  sinee  the  adoption  of  the 
IT.  8.  Constitution  hare  been : 


George  Walton ».. 

Edward  Telfair 

George  Matthews...... 

Jared  Irwin ».-.... 

James  Jackson.. 


David  Emanuel  (acting)... 

Jcaiab  Titnall 

John  Mllledge- 

Jared  Irwtn 

David  a  MllcheU 

Peter  Early. 


Termor 
MTTloa. 


1789-W 
1790.»3 
1793-M 
1796-98 
17*8-1801 
1801-1801 
1801-02 
1802-06 
1806-09 

ieo»-i!i 

181S-15 


David  a  MtteheU 

William  Babun 

Matthew  Talbot  (ocUng),.... 

John  Clarke. 

George  M.  Troup 

John  Forsyth - 

George  B.  Gilmer 

Wilson  Lumpkin 

William  Schley _ 

Oeorra  R  Gilmer 

Charles  J.  McDonald 


Tern  «r 
Mrrlw. 


1818-17 
1817-19 
1819-19 
1819-91 
1S2S-27 
189T-S9 
18»-n 
1881-«S 
ie35-«7 
1837-.S9 
1899-18 


George  W.  Crawfind -., 

George  W.  B.  TOwns......~. 

Howell  Cobb , 

Herschell  V,  Johnson 

Joseph  E.  Brown 

James  Johnson  (provisionsl) 
Charles  J.  Jenkins.. 


Gen.  T.  H.  Buger(provislonal) 

Bufus  B  Bullock 

James  Milton  Smith 


I84S-17 
1847-61 
t831-SS 

1853-67 
1857-68 
188S-86 
1865-67 
1867-68 
1 868-72 
187»- 


EUcloral  and  Popular  YottM  for  Prtaident  and  Vice^Pru- 
idatt. — The  vote  for  President  and  Vice-President  in  Geor- 
gia was  oast  by  the  legislature,  who  chose  the  Electoral 


College,  until  1828.    Since  that  time  the  presidential  elee-     Union. 


tors  have  been  chosen  by  the  people,  so  that  there  has 
been  both  an  electoral  and  popular  vote  since  that  time, 
except  in  1864,  when  the  State  was  regarded  as  out  of  the 


t  ii '  CaeSMmte*  rotM  fbrPretUmt  ^  ^1;  u  f   CandldfttM  for  President  end 
JJ!  »iid  Vloe-PieeUJenl.  gJIIsS  Vice- PrMldenl. 

V 

i;n 

I79S 

lan 


Oeorge  Wuhlngtna 

■r.  four  eeodltUtca 

Oeorge  Wuhlogtoa 

P.  Geo.  CMnUD,  .N.  T... 

Thomu  JeSVimon 

P.  Oeorvf  CUotoa.  N.  T...| 


I80<;.. 

It, 

laosiF. 

■  v. 

ISH,P. 

v. 
ISIS  p. 

v. 

IS30  p. 


TbomAJ  JelTcrwn . . 

■P.  Aaroa  Burr,  N.  T 

ThoMM  JeffrrMQ 

■P,  George  Clloton,  N.  T.. 


raL 


iwiIp. 

IV 
ISSlP. 


■r.  Ueorn  Cllolon,  H.T... 

Jsmes  MiidUoa 

■r.  Rlbridse  Cerrr,  Mom... 

Jamei  Monroe 

■P.  D.  n.  Tompklm.  K.  T. 

Junes  Monroe 

■P.  D.  D.  TompktD",  N.  T.. 
William  H.  rmwfhrd.  Oa..' 
'P.  M.  Vu  BarvD,  N,  T..... 

Andrew  Jock  ./in 

•P.  John  r.  ralhoun.  8.  C. 
.■P.  WUlimm  Bmllb,  8.  0.... , 


IS-JS  P. 
183»  P. 


1S9S  P. 

V. 


'P. 
184S  P. 


lesslp. 

IV, 

ip- 


Andrew  JBckw>a 

Andrew  jKckiion 

-P.  VartlD  Vmn  Burva 

Hugh  L.  White,  Ttnu 

-P.  Jobn  Tjler,  Vft 

Martin  Vao  Barm 

three  otbprcaDdidatM..... 

Vm.  H.   Harriioa,  O 

-P.  John  Tyler,  V» 

llBrtiD  Tan  Ruren 

Jame*  K.  Polk 

'P.  Geo.  U.  T>allM,  Pa 

Henry  CIbt,  Ky 

ZachKry  "faylor,  1^ 

■P.  Millard  Plllmoro,  N.  T.. 

I^wIh  ran,  MIeh 

Mkrtln  Tao  Bsreo,  N.  T.. 

Franklin  Pierce.  S.  H 

■P.  William  R.  KInit.  Ala... 

WInQeld  Scott.  K.  T 

Jamea  Buchanan,  Pa 

p.  J.  C.  Rreckenrldge.  Kj, 
Millard  FUIniore 


1.1 


PopnlsrVotB. 


18.70S 
10.790 
lO.TM 
H.S30 
H,»W 

n.iis 

Botrcportod. 

tO.VH 

40,]SI 

S1,SSS 

M,in 
«.m 
4ri(w 
njM 

47.M4 

M.S01 

not  TMorMd. 

S4,T0e 

S4.70e 

is.ess 

M..'>78 
5S.S78 


Cnndldntei  Ix  Preddrot  udi  >  a   «.„_,.,  t«m. 
Vloe-PreeWenl.  *.?    "P"'"  vote. 


P.  John  0.  Brockenridge. 
V.-P.  Joeeph  Lane,  Or.... 
P.  Stephen  A.  Dougtaa,  III. 

P.  John  Bell,  Tenn 

P.  Abraham  Liooota,  III..., 

No  rote 

P.  Horatio  Hermour,  N.  T 

V.-P.  PranolkP.  BUIr.  Jr.,  Mo. 
P.  Uljtses  8.  Grant.  III. 
P.  Horace  Greeley,  N,  T, 
P.  B,  Gratx  Brown,  Mo.. 
P.  Charlm  J,  JenklDt.  Ga.... 

V.-P.  B.  Omti  Bj-own,  Mo 

V.-P.  Alfred  Colqnltt,  Oa 

V.-P.  Nath'l  P.  H«nka,  MaM.. 

P.  llTMOaS.  Gram 

P.  Cliarlo.  0'(>>Bor^N.  y 
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GEOBGIA-OfiRABD. 


We  are  indebted  for  st&tistioal  and  other  iaformation 
to  His  Exoellenc;  James  Milton  Smith,  governor  of  Geor- 
gia, to  Ror.  C.  W.  Howard  of  Kingston,  Oa.,  and  to  the 
editors  of  the  South,  Sew  Yorlc.  L.  P.  Bbockbtt. 

Georgia^  tp.  of  Limestone  eo.,  Ala.    Pop.  958. 

Georgia,  tp.  of  Columbia  eo..  Ark.    Pop.  783. 

Georgia,  tp.  of  Jasper  «a.,  Mo.    Pop.  948. 

Georgia,  tp.  and  poat-r.  of  Franklin  oo.,  Vt.,  52  miles 
17.  W.  of  Montpelier,  and  on  the  Vermont  Central  B.  B., 
has  3  churobes  and  an  academy.     Pop.  1603. 

Georgia,  Golf  of,  the  bod;  of  water  between  the 
mainland  of  British  Columbia  and  Vaaeouver  Island.  It 
ma;  be  regarded  as  a  northward  extension  of  Puget  Sound. 
The  Strait  of  San  Juan  de  Fuoa  is  the  southern  entrance 
to  the 'gulf  and  to  Puget  Sound.  Queen  Charlotte's  Sound 
is  the  northern  entranoe.  The  Oulf  of  Georgia  is  a  sound 
or  channel,  rather  than  a  gulf,  is  100  miles  long,  and  in 
■omo  places  20  miles  broad. 

Georgia'aa,  post-r.  of  Butler  oo.,  Ala.,  on  the  Mobil* 
and  Montgomery  B.  B.,  16  milei  S.  8.  W.  of  Oreenville, 
has  a  weekl;  newspaper. 

Georgiana,  tp.  of  Saommento  oo.,  Cal.    Pop.  1056. 

Geor'gian  Bay,  the  easternmost  portion  of  Lake  Ha- 
ron,  lying  within  the  province  of  Ontario,  Canada,  and  sep- 
arated from  the  rest  of  the  lake  by  the  Oreat  Manitoulin 
Island  and  by  a  peninsula  (Cabot's  Head)  which  extends 
K.  from  Bruce  oo.,  Ont.  The  bay  was  formerly  called  Lake 
Manitoulin.     Length,  120  miles ;  breadth,  50  miles. 

Geor'giaa  Lan'gnage  and  Lit'eratnre.  The 
Georgian  language  is  placed  by  Latham  in  his  Dioscurian 
group,  which  includes  the  other  languages  of  the  Caucaeus, 
whicn  have  been  variously  classed  as  either  Turanian  or 
Dravidian,  or  a*  related  to  the  monosyllabic  tongues  of 
South-eastern  Asia,  but  some  authorities  state  positively 
that  it  is  quite  distinct  from  the  other  languages  of  the 
Caucasus,  and  assign  to  it  an  Indo-European  origin;  and 
some  miUie  it  a  link  between  the  monosyllabic  and  the 
Aryan  tongues.  Though  harsh  in  sound,  the  language 
has  many  merits.  The  old  alphabet  of  forty  letters  is  giv- 
ing place  to  the  Russian.  Some  of  the  literature  is  of  high 
antiquity.  It  consists  chiefly  of  romances,  histories,  psen- 
do-histories,  poetry,  and  church  literature.  The  Georgian 
Bible  is  of  the  tenth  century.  The  golden  ago  of  Georgian 
letters  was  the  seventeenth  and  eighteenth  centuries,  but 
in  1807  the  Russians  carried  to  St.  Petersburg  an  import- 
ant part  of  the  literature  of  the  country,  and  a  ^occss  of 
Russianization  is  now  going  on  in  the  schools  of  Transcau- 
casia. (See  Brossrt,  EUmenU  d«  la  Langue  Georgienne, 
1837,  and  the  Ltjeieom  of  Prisce  Sulkdan  Saba  Orbrliam.) 

Geor'giaville,  post-v.  of  Swithfield  tp.,  Providence 
eo.,  B.  I.,  on  the  Providence  and  Springfiolu  B.  B.,  9  miles 
N.  W.  of  Providence. 

Geor'giesTllle,  post-v.  of  Pleasant  tp.,  Franklin  eo., 
0.,  on  the  Columbus  Springfield  and  Cincinnati  B.  B.,  12 
miles  W.  by  S.  of  Columbus.     Pop.  22. 

Ge'ra,  town  of  Germany,  in  Beusa,  oo  the  White  Sister. 
It  is  neatly  built  and  thriving.  Ill  woollen  and  ootton 
manufactures  are  considerable.     Pop.  10,036. 

Gera'ce,  old  town  of  Italy,  in  the  province  of  Rcggio 
d!  Calabria,  situated  4  or  5  miles  from  the  sea.  It  has  a 
fine  Gothic  church  and  other  good  buildings,  and  mines 
of  iron,  lead,  and  sine  are  worked  in  the  neighborhood. 
It  is  a  bishop's  see.  Pop.  7200.— Qeuacb  Siculo,  small 
town  in  the  province  of  Palermo,  Sicily. 

G^rando,  de  (Joskpr  Marie),  BARo:f,  b.  a^  Lyons, 
Franco,  Feb.  29,  1772;  studied  for  a  priest,  but  served  in 
the  army  and  the  civil  service,  and  in  1812  waa  made  a 
baron  and  governor  of  Catalonia;  was  1828-42  professor 
of  public  law  in  the  faculty  at  Paris ;  was  made  a  peer  in 
1837.  D.  at  Paris  Nov.  11.  1842.  Author  of  Dtt  ngnei 
el  de  Fart  de  pentet  (4  vols.,  1800),  which  was  written 
while  he  was  in  the  army,  and  gained  the  prize  of  the  In- 
ttitnto;  Ofnf ration  dn  ennnainaneet  (1802) ;  Hietoire  eom- 
parfe  dee  tt/ttiiaet  de  pkilotopkie  (3  vols.,  1803;  4th  vol., 
1847);  Vh  per/ectionnement  moral  et  rfdwntion  de  »oi- 
mtme  (18.30);  Ftn'/e«r  (fit /Miiiere  (1821) ;  De  Tf duration  dee 
tourdt-muele  (1827) ;  Inatituleii  du  droit  admiiilelrali/ (1S29) ; 
GourM  normal  dee  inetitutiouejitdieiairee  (18.19) ;  De  la  lien- 
/aitance  publique  (4  vols.,  1839) ;  and  many  other  works 
upon  philosophy,  education,  social  questions,  law,  etc. 

Gerania'ceae,  a  natural  order  of  exogenous  plants, 
mostly  herbs,  having  as  ^any  or  twice  as  many  stamens 
(including  the  sterile  ones)  as  there  are  sepals ;  the  one  or 
few  ovuled  lobes  of  the  ovary  as  mtiny  as  the  sepals ;  the 
flowers  perfect,  and  very  generally  symmetrical;  the  axis 
of  the  dry  fruit  persisting.  Some  authoritie.<i  separate  the 
Limnantheic,  the  Tropneoless,  the  Balsamineie,   and  the 


OxalidMS  tnm  the  order,  bat  they  all  possess  very  nearly 
the  characters  indicated  above. 

Gera'niam  [Gr.  ytfinm,  "oranesbill"]  is  the  typical 
genua  of  the  order  Geraniaceas.  It  has  ten  stamens  with 
perfect  aothers.  Five  are  longer  than  the  others,  and 
nave  glands  at  the  base  alternate  with  the  petals.  The 
persistent  sepals  are  imbricated,  and  the  petals  usually  eon- 
volute  in  the  bud,  while  the  atameus  are  slightly  monadel- 
phouB.  The  reoeptaele  has  a  very  long  extension,  which 
gives  the  name  or  "cranesbill"  to  the  genus.  The  five 
carpels  and  the  styles  are  adnata  to  this.  When  ripe  and 
dry,  the  pods  are  torn  off  and  carried  away  by  the  stylet, 
which  curve  elastically  and  throw  out  the  seeds.  Our  com- 
mon wild  Oeraninm  macutatnm  well  exhibits  the  chaiBC- 
teristica  of  the  genua.  It  flowers  in  April  or  May.  The 
geraniums  are  herbaceous,  with  rose-colored,  purplish,  or 
white  flowers,  sometimes  variegated.  They  generally  have 
a  strong  odor— often  agreeable,  but  sometimes  ofl'enBive,  a> 
in  Otranium  Bobertiaaum.     They  contain  tannin,  often  in 


Oeranium  Rabertlanum:  1,  the  alamens ;  2,  the  ovary ;  3,  section 

of  seed,  showing  the  curved  embryo, 
large  quantities,  and  from  the  attringency  which  this  im- 
parts are  used  in  medicine.  Geranium  macufaltrm  contains 
very  largo  quantities  of  it,  and  is  often  called  alum^root. 
It  is  used  as  a  remedy  for  dysentery.  The  true  geraniums 
are  not  much  used  in  cultivation,  the  plants  tnm  the  Cnpe 
of  Good  Hope,  generally  known  by  the  name,  in  fact  belong- 
ing to  the  kindred  genus  Pelargonium.  Of  these  there  are 
very  many — some  valued  for  their  rich  scarlet,  pink,  o.- 
white  blossomt),  and  some  fur  the  fragrance  of  their  leaves. 
There  are  no  plants  bettor  known  in  floriculture,  or  more 
sought  after  for  in-door  or  garden  ornamentation.  As 
they  cross  easily,  many  hybrids  have  been  formed,  and  it 
is  now  often  difficult  to  determine  the  parentage  of  an  in* 
dividual.  The  pelargoniums  are  mostly  shrubby.  While 
the  flowers  of  toe  geraniums  usually  are  purple  or  some 
related  color,  a  species  exists  in  the  south  of  Europe  (the 
Geranium  chn/eantkum)  which  has  yellow  flowers.  Those 
used  in  cultivation  are  easily  propagated  by  onttings.  The 
genus  contains  about  500  species,  unequally  distributed 
over  the  world.  W.  W.  Bailbt. 

Gerard  (Cic-iLB  Jolei  Basilb),  h.  at  Pignans,  Var, 
France,  June  14,  1817 ;  went  to  Algeria  as  a  epaki  in  1842. 
His  La  ckaeee  an  lion  (1855)  and  Gerard  le  tuenr  dee  lioue 
(1856)  made  him  widely  known  as  "GiSrard  the  Lion- 
killer,"  In  1863  he  set  ont  to  explore  parts  of  Western 
Africa,  and  after  many  misfortunes  was  drowned  in  the 
river  Jong,  Sept.,  1864. 

Gerard  (Ltirkkb  Maurice),  Cocirr,  b.  at  Damviller?, 
France,  Apr.  4,  1773;  enlisted  in  the  army  1791;  had  at- 
tained a  eoloneloy  1800 :  distinguished  himself  in  many  of 
Napoleon's  principal  battles ;  was  made  a  general  of  divis- 
ion and  oonnt  in  1813;  commanded  the  army  of  the  Mo- 
selle 1815,  and  was  with  Gronohy  in  that  campaign :  re- 
turned to  France  1817;  was  made  war-miniater  and  mar- 
shal 1830;  reduced  Antwerp  1832;  became  a  peer  of 
France  1832,  prime  minister  1834;  commander  of  the  na- 
tional guard  1838;  senator  1852.  D.  at  Paris  Aug.  17, 
1852. 

Gerard  (FaAicfois  Pascal  Simon),  Baboh,  b.  at  Roiao, 
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1770 ;  began  to  itndy  painting  under  Dsrid  1786 ;  beosme 
tiie  first  French  portrait-painter  of  hii  time ;  was  patron- 
iied  by  Kapoleon  and  made  a  baron  by  Louii  XVIII.  S. 
at  Paria  Jan.  11,  1837.  Among  hii  nnmerous  histcrioal 
D>tnting<  are  Belitarim,  1795;  Cupid  and  Ptvehe,  1797; 
TKt  BattU  of  Autterlitz,  1810  ;  Tkt  EntraHct  of  Henry  IV. 
into  P&riOf  ]817f  his  ckef  louvre;  Coronation  of  Charleg 
X.,  I8S0;  7^(i<  with  Achilla'  Armor,  1822.  His  most 
famous  portraits  are  those  of  the  Napoleon  family. 

Gerarde  (John),  b.  at  Xantvieh,  Cheshire,  England, 
in  IMS;  became  in  1577  head-gardener  to  Lord  Burghley, 
and  practised  as  a  surgeon  in  London.  Author  of  Catolo- 
;iu  arbnrum,  etc.  (1696),  and  of  a  rery  quaint  and  curious 
Herbal,  1S97,  which  is  based  on  the  Hiitorix  Stirpium  of 
Dodaus  (Antwerp,  1S8.1),  which  was  translated  by  one 
Priest,  whose  MSS.  Qerarde  freely  naed.  Plumier  named 
the  genus  Gerardia  in  his  honor.     D.  about  1607. 

G^rardmer,  Giromeix,  or  G6roin^,  town  of  the 
department  of  Vosges,  France,  os  the  beautiful  Lalce  Oe- 
raramer,  21  miles  S.  E.  of  EpinaL  From  this  place  oomes 
the  Qimmt  eheeae.     Pop.  5600, 

Gerards'to^ra,  post-y.  of  Berkeley  co.,  West  Ya.,  b 
situated  in  one  of  the  most  fertile  portions  of  the  Shenan- 
doah Valley.  It  has  3  chnrohes,  1  Hasonio  hall,  1  hotel, 
1  weekly  newspaper,  2  sohool-houses,  stores,  shops,  etc. 
Pop.  of  tp.  1857.  J.  B.  MoBOi.!!,  En.  "  Times." 

Ger'asa^  the  name  of  two  places  in  Palestine :  I.  Also 
written  Ger'geatk  and  Ger'sa,  on  the  £.  side  of  the  Lake 
of  Qalilee,  just  opposite  Hagdala.  At  this  point,  and  not 
at  Oadara  (which  is  more  than  three  miles  from  the  lake), 
the  herd  of  swine  perished  (Matt  viii.  28-32).  The 
mins  which  now  mark  the  spot  are  within  a  few  rods  of 
the  shore,  and  the  mountain  just  behind  is  pioroed  with 
ancient  tombs.  (See  Thomson's  Land  and  Book,  oh.  xxt.) 
IT.  (Arabic,  J»ratk),  20  miles  B.  of  the  Jordan,  in  a  shal- 
k)w  ralley  about  5  miles  N.  of  the  Zerka  (ancient  Jabhok), 
sod  about  the  same  distance  N,  E.  of  DibbSn,  or  ShibUn, 
where  the  Hoabite  Stone  was  found  in  1868.  This  place 
is  not  spoken  of  in  the  Bible.  It  is  first  mentioned  by 
Josephus  {Jew.  War,  1,  i,  8)  as  captured  by  Alexander 
Jannseus  (105-78  B.  c.)  about  85  B.  c.  It  was  one  of  the 
ten  cities  of  Deeopoli:  Haring  been  twioe  destroyed,  it 
was  rebuilt  with  great  splendor  in  the  time  of  the  An- 
tonine*  (1.38-180  a.  c).  Its  nins  are  the  most  extensire 
and  beautiful  E.  of  the  Jordan.  Its  walls,  in  places  of 
the  original  height,  with  three  of  the  ancient  gateways 
nearly  perfect,  enclose  a  square  of  about  a  mile.  Inside 
are  ruins  of  a  forum  and  of  baths,  theatres,  and  temples. 
More  than  230  columns  still  remain  upon  their  pedestals. 
Among  the  ruins  are  the  remains  of  a  Christian  churoh. 
A  bishop  of  Cierasa  attended  the  Council  of  Seleucia,  in 
359,  and  another  the  Counoil  of  Chalcedon,  in  451  a.  d. 

R.  I).  Hitchcock. 
Ger'bil  {Oerhllliu),  a  genus  of  rat-like  rodents,  found 
mostly  in  Asia,  Africa,  and  Eastern  Europe.     They  are  all 
nocturnal,  living  in  burrows,  where  they  store  away  much 
grain.  They  generally  secrete  an  offensire  odor.   They  are 
elegant  and  active,  and  generally  of  a  fawn  color. 
Gerboa*    See  Jerboa. 
Gerralcon.    See  Qtr  Falcox. 

Ger'hard  (Eddars),  b.  at  Poson,  Prussia,  Nov.  29, 
1795;  held  a  professorship  at  Breslau,  where  in  1816  he 
graduated;  went  to  Rome  1622;  was  1828-37  director  of 
the  Institute  of  Arehteologioal  Correspondence  at  Rome; 
was  afterwards  professor  in  the  University  of  Berlin  and 
arehaalogistof  the  Royal  Museum.  D.  May  12, 1867.  Au- 
thor of  works  on  Italian,  Qraok,  and  Etruscan  archieology. 
Gerbardt  (  Charlks  FRioiRic),  b.  at  Strasburg,  France, 
Aug.  18, 1818 ;  studied  ohemistry  under  Liebig  ;  was  apro- 
fessor  at  Montpellier  1844-48;  pursued  chemical  investi- 
gations in  Paris  for  some  years,  and  was  1855-58  profes- 
sor of  chemistry  and  pharmacy  at  Strasburg.  His  Traitt 
de  chi»ie  organique  (4  voIs.,1853-56)  is  a  work  of  great 
value.  Gerhardt's  immortality  rests  upon  the  reform  in 
ohemioal  notation  and  theory  inaugurated  by  him,  but  his 
early  death  left  the  work  incomplete;  and  his  doctrines,  as 
be  left  them,  oontsio  some  crudities  which  later  obserra^ 
tions  and  speculations  have  in  a  great  degree  removed.  D. 
at  Strasburg  Aug.  19,  1856. 

Ger'izim  and  E'bal,  mountains  of  Western  Palestine, 
about  halfway  between  Jerusalem  and  Nazareth.  They 
fcoe  each  other  across  a  narrow  and  exceedingly  fsrtile 
valley,  in  which  stands  the  town  of  Nabloui,  the  ancient 
Shtthen  or  Sgchar.  Qerizim,  on  the  S.  side  of  the  valley, 
is  2650  feet  above  the  sea ;  Ebal,  on  the  N.  side,  about 
2750.  Jacob's  Well  and  .Joseph's  Tomb  are  just  at  the 
mouth  or  B.  end  of  the  valley.  Here  was  Abraham's  first 
encampment  W.  of  the  Jordan.  Here  the  Law  was  sol- 
ssuily  read  in  the  hearing  of  the  twelve  tribes  (Josh.  viii. 


30-35).  Geriiim  is  the  sacred  mountain  of  the  Samaritans, 
where  the  handful  that  survive  (150  persons  in  all)  still 
olnerve  the  three  gnat  festivals  of  the  Mosaic  ritual.  The 
temple  built  there,  by  permission  obtained  of  Alexander 
the  Great  in  330  B.  r.,  was  destroyed  by  John  Hyroanns 
(135-106  B.  c.)  about  129  B.  c.  The  spot  where  it  stood  is 
now  a  platform  of  naked  rock  surrounded  by  slight  traoas 
of  former  walls.  The  massive  ruins  near  by  are  probably 
the  ruins  of  Justinian's  fortress,  built  there  about  529  A.  o. 
(See  RoBiNSOir'a  Biblical  Bauarehct;  sJso  his  PhytietU 
Otograpkgoftht  Holg  Land,  1866.)       R.  D.  HiTcnoocK. 

Ger'ki,  town  of  Central  Africa,  in  the  dominion  of  Ssc- 
oatoo,  is  situated  in  lat.  12°  26'  N.,  Ion.  9°  16'  E.,  sur- 
rounded with  walls.     Pop.  15,000. 

Germ  [Lat  germen],  or  Em'bryo,  is  the  essentinJ  psrt 
of  the  seed  of  a  plant  AH  the  other  portions  of  the  flower 
and  fruit  serve  merely  to  develop  or  protect  it.  It  possesses 
in  a  rudimentary  condition  all  the  essential  portions  of  a 
mature  plant,  and  varies  greatly  in  site,  position,  and  the 
quantity  of  nourishment  it  requires.  Sometimes  the  embryo 
oooupies  the  whole  seed,  but  often  it  is  surrounded  by  albu- 
men or  atareh,  or  has  similar  nutritious  matter  stored  away 
in  its  own  tissue.  It  consists  of  the  eotyledont,  or  seed- 
leaves;  the  plumule,  or  small  leaves  of  the  ordinary  kind 
folded  together  between  the  cotyledons ;  and  the  radicle, 
or  stem  from  which  the  true  roots  afterwards  develop.  It 
is  fh>m  the  number  of  cotyledons  that  the  classes  of 
phsenerogamons  plants  take  their  names  and  leading  chs- 
raoter.  The  name  germ  is  equally  applied  to  any  growing 
point,  as  of  a  bud.  The  embryo  is  the  germ  of  a  seed. 
Moreover,  germ  was  the  name  applied  by  Linnseus  and 
his  contemporaries  to  what  is  now  named  the  ovary  or 
ovarium;  bnt  this  use  is  now  completely  obsolete.  (See 
Otdle.)  The  embryo  must  not  be  confounded  with  the 
ovule  which  contains  it  W.  W.  Bailet. 

Ger'mail,  tp.  of  Bartholomew  co.,  Ind.     Pop.  1302. 

German,  tp.  of  Marshall  co.,  Ind.    Pop.  2233. 

Germaa,  tp.  of  St.  Joseph  co.,  Ind.    Pop.  551. 

Germaa,  tp.  of  Vanderbnrg  co.,  Ind.    Pop.  1683. 

German,  tp.  of  Grundy  co.,  la.    Pop.  839. 

German,  tp.  of  Keokuk  co.,  la.    Pop.  1512. 

German,  tp.  of  Bollinger  co.,  Mo.    Pop.  1117. 

German,  tp.  of  Madison  co..  Mo.     Pop.  868. 

German,  post-tp.  of  Chenango  eo.,  N.  T.    Pop.  712. 

German,  tp.  of  Allen  oo.,  0.    Pop.  1462. 

German,  tp.  of  Auglaize  CO.,  0.    Pop.  1750. 

German,  tp.  of  Clark  CO.,  0.    Pop.  10]  8. 

German,  post-tp.  of  Darke  oo.,  0.    Pop.  1743. 

German,  tp.  of  Fulton  oo.,  0.    Pop.  2479. 

German,  tf.  of  Harrison  co.,  0.    Pop.  1227. 

German,  tp.  of  Holmes  co.,  0.    Pop.  1408. 

German,  tp.  of  Montgomery  co.,  0.,  contains  the  vil- 
lage of  Gerhahtown  (which  see).     Pop.  3107. 

German,  tp.  of  Fayette  co..  Pa.    Fop.  1411. 

Ger'man  Cath'olics,  a  sect  in  Germany  which  in  1844 
seceded  from  the  Roman  Catholic  Chnreh  in  consequence 
of  the  exhibition  of  "  the  holy  coat "  at  Treves.  Two  ele- 
ments entered  into  the  composition  of  the  sect.  The  dom- 
inant element  was  rationalistio,  represented  by  Johannes 
Ronge,  a  deposed  Roman  Catholic  Silesian  priest,  then  liv- 
ing in  retirement,  whose  letter  of  Oct.  1,  1844,  to  Bishop 
Amoldi  of  Treves  inaugurated  the  whole  movement  The 
weaker  evangelical  element  was  represented  by  Johann 
Cierski,  another  Roman  Catholic  priest  of  Posen,  who  hod 
left  the  Chnreh  (Aug.  22)  some  five  or  six  weeks  before  the 
appearance  of  Rouge's  letter.  These  two  men  came  together. 
The  first  congregation  was  that  organised  in  1844  by 
Czerski  himself  at  Sohneidomiihl,  under  the  name  of 
"  Christian  Catholic."  The  first  Creed  put  forth  was  the 
Confeaeion  of  Sekneidemiihl,  drawn  up  by  Czerski,  and 
differing  but  little  from  the  Roman  Cattiolic  faith.  It  ap- 
pealed to  Scripture  and  accepted  the  Nicene  Creed,  rqeot- 
ing  indulgences,  purgatory,  invocation  of  saints,  the  Latin 
mass,  communion  in  one  kind,  auricular  confession,  cleri- 
cal celibacy,  the  papal  supremacy,  and  some  other  points. 
The  Confeeeion  of  lireelau,  drawn  up  by  Rongo,  was  less 
conservative  and  orthodox.  The  Creed  adopted  by  the 
council  whieh  met  at  Leipsic  Mar.  22,  1845,  was  substan- 
tially Ronge's  Con/ewon  of  Breelau.  At  this  time  there 
were  more  than  100  congregations,  and  by  the  end  of  the 
year  nearly  300,  Meanwhile,  another  sect,  called  "Free 
Congregations"  (Freie  Oemeinden),  composed  of  rankly 
rationalistic  seceders  from  Protestant  churehes,  and  dating 
from  1841,  had  been  making  considerable  headway  in  Ger- 
many. Both  of  these  sects  were  strengthened  by  the  rev- 
olution of  1848,  and  weakened  by  the  reaction  that  fol- 
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lowed.  The;  same  together  i*  Ootha  in  1869,  nnder  the 
nune  of  Bund  /niligiSter  6emm»dm,  but  the  vitality  of 
the  movement  waa  even  then  nearly  ipent.  Sinoe  then, 
diiintegration  and  decay  have  |(one  steadily  on.  tiovem- 
mental  hostility  (from  the  etart),  internal  divisions,  and, 
more  reeently,  "  Old  Catholicism,"  have  worked  together 
against  a  movement  which  will  stand  in  history  as  one  of 
very  great  promise  and  of  very  small  performanoe.  (See 
Kaupb'b  aachiekit  der  religiHim  Baieegungen  der  mtuem 
Zeit,  4  vols.,  Leipsio,  lg&2-60.)  R.  D.  Hitoboock. 

Gennan'der,  a  name  given  to  varioug  labiate  herbs 
of  the  genus  TViiertuiit.  The  U.  S.  have  one  spaoies,  Teu- 
en»M  Canadaue.  Most  of  the  Old  World  speoies  have 
been  employed  in  medicine.  Of  these,  the  oat  thyme  ( Teu- 
enVn  mamiii)  has  a  powerful  fragrance  much  liked  by  oats. 

Ger'maB  Em'pire,  established  by  treaties  between 
the  North  Qorman  Confederation  and  the  South  a«rman 
states  in  Deo.,  1870,  and  enlarged  by  the  annexation  of 
Alsaoe  and  Qerman  Lorraine  by  the  peace  of  Fraokfort- 
on-the-Main,  May  10,  1871,  is  sitoated  in  the  eentre  of 
Bnrope,  and  bounded  N.  by  the  North  Sea,  Denmark  (Jut- 
land), and  the  Baltic;  E.  by  Russian  Poland  and  Galicia; 
S.  by  Austria  from  the  Vistula  to  the  Lake  of  Constance, 
and  by  Switserland ;  and  W.  by  France,  Luxemburg,  Bel- 
gium, and  the  Netherlands.  (See  Map  of  Europe  in  voL  1. 
of  this  work.)  Ita  northernmost  point  is  situated  in  lat. 
55°  52'  56"  N.,  at  the  village  of  Nimmersatt,  N.  of  Memel  ; 
the  easternmost  in  Ion.  22°  25'  25"  B.  of  Oreenwich,  at  the 
town  of  Schirwindt  In  Bast  Prussia;  the  southernmost  In  lat. 
47°  15'  48"  N.,  at  the  source  of  the  Stillaoh  in  the  Algauer 
Alps ;  and  the  westernmost  in  Ion.  5<>  24'  50"  E.  of  Green- 
wich at  the  village  of  Isenbruoh  in  Rhenish  Prussia, 
only  2^  B.  miles  from  the  Meuse.  The  distanoe  from  Tilsit 
to  Mets  (from  N.  E.  to  S.  W.)  is  810.9  B.  milet;  that  from 
Hadersleben  to  Kemptan  (from  N.  to  S.),  635.8  E.  m. ;  that 
from  Swinemtinde  to  Bautieu  (between  the  Baltic  and 
Austria),  185.7  E.  m. ;  and  that  from  Trier  to  Wunsiedel 
(between  Luxemburg  and  Austria),  247.3  E.  m.  The  total 
area  of  the  empire  amounts  to  9806  Oerman  square  miles 
(15  to  one  degree  at  the  equator),  or  210,396  English  square 
miles.  The  area  of  the  several  states  is  given  in  the  follow- 
ing table,  with  their  absolute  and  relative  populations : 


Gbsman  RimaB 

Pr*T.  or  Praulft 

"        Brmndenbnrt 

**       PoflMntnU. 

**       PoMii 

••       Slleda. 

■■        SmzoDT 

••        Dtavhik-HaUUlB. 

**       Hmnover 

"       WMlpk>ll> 

■■       Rhnlih  PraaiU. . 

"       Hmm-Nmuu 

**        HoheDuU«ni ..... 

lAMaMrs 

BATmrla 

8u«iir 

WSriMMMll 

Orvnd  Dudtlm. 

lOM 

Hmm. 

]l«ekl«Bburg-  Bah  irsrla 

Mcektenbiirs-Strcllu 

OMMbarg. 

Saxe-Wtinur  Elaeoaeh 

DiidtlM. 

Smxtt-Halntngei] 

SaxA-Coburg-Oolhft 

Bmxe-Altnbnrs 

Bnmtwlok 

Aikilt 

PrtmehfamisM. 
Behwanburs-KudoUUAt .... 
Rcbwanbnrg-SoDdanbaDMn 

WaldMk 

ReoM—BlderUDC 

ItonM— Touoser  IliM 

Hotaaombiirc-Llppe 

Uppe-DetmoM 

HMibars. 

Ltibnk 

Bremen 

Jimperiat  Lm^t. 
AlMM.|.omUlM 


QaraftD 
iqiiftxe 
inllet. 


MOI.S 

S3SJ 

ni.T 

46S.4 


im.t 
ne.T 

».T 

isn.8 

>T>.1 
964J 

■mx 

!».« 
'  MI.S 

ra.i 

1IS.> 

(S.S 

MS 

«.o 

S7.I 

41.* 

17.1 
».7 
W.< 

5.0 
IS.l 

6.0 
309 


RnilUb 
■qumre 
mllaa. 


ucssa 

1M,I« 
tt,OM 

ytjm 

II,>U 

ii.in 

UJM 

S,TIB 
S,S1< 
I<,8SS 
I.ISS 
10,tU 
S,U8 
Ml 
4SS 
tt.9t 

t,n> 

itn 
tsst 

S,l» 
l.Ul 
>,4W 


610 


9M 

an 

U3 

loa 
sw 


io> 

98 


Popnla- 

tlon 
In  1871. 


M,S4S,N1 
i,aiMt 
MB,flS 

i,4n4a 
i.isi.sa 

S,T»7,1»7 
I,10S,1T< 

■s,sn 

I.M>,S1S 
l,n5,lTS 

s,5n,Mt 

1,<SS,ST0 

»jm 

4.aas,4W 

tJMM* 

ijsajm 

1,4(1,5(1 


U7,8a7 

tll.77S 
9B(,lig 

1S7,(ST 
114JSS 

I4i,in 
ni,i«4 
in,4n 

n,6i3 
(7,in 

1S,IH 

45,0H 
BS.OIl 
a2,0H 
111,136 

sss,n4 
in,403 


PepnlnUoa. 


On  one    On  ono 
Qerafta  Ensll"b 


■q.  nlto. 


i.aii 
».»» 

l;490 

urn 
s,on 
4,ias 

1,101 
1,S0> 

i,a» 

T,SOS 
<,B7> 

8,iai 
*«n 

1,530 

vm 
»,io 

6,n4 

(.117 

I.30S 

i.sa 
i.sn 

4,849 

4,  IIS 
4,907 
5.BT.! 
4.739 
4,77« 

4.417 
4,188 
1,7(1 

9,037 
5,913 

5,9»i 
4<.an 

10.187 

28,4.17 


ISI 
Jit 
ISS 
lU 
141 

m 
us 

14( 

lai 


14S 

l(( 


197 
130 

tn 
m 


130 
435 
ITS 
187 
354 

3,1(0 

478 

1,344 


Sur/oee.— With  respect  to  its  surface,  Qermany  oonsists 
of  three  different  regions — the  alpine  region  along  the 
southern  frontier,  the  mountain  region  of  Central  Germany, 
and  the  North  (Hrman  lowland.  Of  the  Alps,  only  some 
smaller  portions  of  the  northern  belt  of  the  central  and 
eastern  Alps  belong  to  the  Qerman  empire :  to  Bavaria — 
namely,  to  the  W.  the  Algauer  and  Bavarian  Alps,  and 
to  the  E.  of  the  Inn,  the  Saliburger  Alps.  All  these 
branches  form  parts  of  the  northern  limestone  Alps,  which 
extend  to  the  a.  into  Tyrol  to  the  Ian,  (h>m  the  entrance 


of  the  valley  of  the  Stanser  to  Schwai.  The  northern 
spurs  of  the  Alps  terminate  at  the  towns  of  Immenstadt 
on  the  Iller,  Fiissen  on  the  Lech,  Tiils  on  the  Isar,  Rosen- 
heim on  the  Inn,  and  Traunstein  on  the  Traun.  The  AI- 
ganer  Alps  surround  the  alpine  region  around  the  sources 
of  the  Dler,  but  Extend  beyond  it  to  the  £.  as  far  as  the 
Leoh,  and  send  their  spurs  to  the  W.,  through  Tyrol  (Vo- 
larlberg),  to  the  Lake  of  Constance.  To  the  W.  of  the 
broad  Iller  valley  extend  the  Rindaipen  Horn  (1S50  mi- 
tres), at  whose  northern  termination  the  Alp  Lake  is  sit- 
uated, near  Immenstadt.  Opposite  this  chain,  on  the 
eastern  side  of  the  Iller  valley,  the  picturesque  Oriinten 
(1733  m.)  forms  the  watchtower  of  the  Alps  towards  the 
plateau.  But  these  Alps  are  grandest  near  the  sources  of 
the  Stillaoh  and  the  Trettach,  which  form  the  Illcr ;  here 
the  Bavarian  territory  stretches  far  into  Tyrol,  and  on  the 
frontier  the  Mtdeler-Gabel  (2637  m.)  and  the  Hoch  Vogel 
(2588  m.)  rise.  The  Bavarian  Alps, at  whose  northern  ter- 
mination several  lakes,  such  as  those  of  Kochel  and  Tegeni, 
are  situated,  extend  between  the  Inn  and  the  Lech,  and 
are  torn  in  a  peculiar  way  by  the  Loisaeh  and  the  Irar. 
The  weat-eaatem  chains  are  numerous.  The  most  remark- 
able of  them  in  the  territory  of  the  German  empire  extend 
on  both  sides  of  the  Isar  towaids  the  frontier  of  Tyrol;  to 
the  W.,  Uie  Wettetstein  Mountains,  whose  western  termi- 
nation, the  Zug  Spitie,  is  the  highest  peak  of  the  realm 
(2957  m.) ;  to  the  £.,  the  Karhwandel  Mountains,  which  are 
followed  into  Tyrol  by  three  parallel  chains.  Of  the  border- 
obains  towards  the  northern  plateau,  the  Benedikten  Wand 
is  Mpecially  noteworthy ;  it  extends  between  thi  Kochel 
Lake  and  the  Isar,  and  to  the  B.  W.  of  it  the  Walohen 
Lake  is  situated,  entirely  encircled  by  the  Alps.  The  Salx- 
burger  Alps,  E.  of  the  Inn,  and  within  the  boundaries  of 
the  Qerman  empire  (Bavaria),  are  most  remarkable  at 
Reiehenhall  and  Berchtesgaden,  which  two  places  are  situ- 
ated in  the  Ttoinity  of  SaJsburg,  among  magnificent  alpine 
surroundings.  To  the  S.  of  Berchtesgaden,  which  lies  580  m. 
above  the  level  of  the  sea,  the  King's  Lake,  the  most  beauti- 
ful lake  of  the  empire,  is  situated,  604  m.  above  the  sea,  in 
the  centra  of  a  magnificent  lauidsoape,  in  which  arise  to  the 
W.  the  Watsmann  (2740  m.)  and  to  the  B.,  but  within  the 
Austrian  frontier,  the  Stone  Sea  (2728  m.)  and  the  moun- 
tain of  Perpetual  Snow  (2938  m.).  Those  parts  of  the  Alps 
which  belong  to  Qermany  consist  of  Bunter  sandstone, 
lime,  lias,  new  red  sandstone,  Jurtkssic,  chalk,  and  oligo- 
clasa.  The  Alps,  lifted  by  tremendous  forces  from  their 
originally  horisontal  position,  pressed  forward,  and  some- 
times wholly  overturned,  rise  often  through  perpendicular 
walls  or  steep  precipices  into  Jagged  peaks  eovered  with 
eternal  snow  or  glaciers.  The  complete  upsetting  of  the 
different  strata,  and  the  great>differenoa  between  the  Alps 
and  the  other  mountains  of  Germany,  make  it  very  difficult 
to  arrive  at  a  eorrect  view  of  their  formation.  But  the 
principal  cause  of  the  immense  disturbances  in  the  Alps 
waa  no  doubt  the  frequent  great  sinkings,  which  even 
affected  the  northern  plateau.  Bunter  sandstone  and  lime 
are  not  found  in  large  quantities;  red  sandstone  forms 
the  principal  mass,  and  to  it  belong  the  dolomite  and  rock- 
salt  formations  of  Berchtesgaden.  Lias  forms  the  chief 
element  of  the  Algauer  Alps,  at  least  of  the  Bavarian  part 
of  them.  Jurassic  and  chalk  deposits  are  not  very  prom- 
inent. In  the  older  Tertiary  formations  some  iron  ore  is 
fonnd ;  the  Rindaipen  Horn  at  Immenstadt  belongs  to  the 
oliffoolase  formation. 

Along  the  northern  terminations  of  the  Alps  the  Suabian- 
Bavarian  plateau  extends ;  to  the  8.  W.  it  atretohes  beyond 
the  boundaries  of  the  empire  into  Switzerland,  as  far  as  the 
Lake  of  Geneva,  and  to  tne  E.,  in  Austria,  it  connects  with 
the  plain  of  the  March  and  the  Hungarian  lowlands.  It  la 
broadest  (80.8  B.  m.)  between  Rosenheim,  where  tho  Inn 
issues  from  the  Alps,  and  Ratisbon,  where  the  Danub« 
poshes  farthest  to  tlie  N.  Tho  southern  side  of  the  plateau 
IS  bounded  by  a  belt  of  Alps  belonging  to  the  older  Tertiary 
formation ;  the  north-westam,  ttom  the  Lake  of  Genera  to 
Begensburg  (in  which  region  the  Rhine-fall  at  BchaffhauBen 
is  found),  by  Jurassic  mountains,  and  tho  north-eastern 
by  the  Bavarian  and  Bohemian  mountains,  consisting  of 
granite  and  gneiss.  Strata  of  the  'later  Tertiaty  forma- 
tion form  the  foundations  of  the  plateau,  on  which  dilu- 
vial strata  have  been  deposited,  and  through  these  tha 
volcanic  cones  of  Hegau,  consisting  mostly  of  basalt,  rila 
to  the  E.  of  Sehaffhausen.  A  fine  hilly  landscape  stretches 
along  the  feet  of  the  Alps,  dotted  over  with  bcautifnl  lakes 
(Ammer,  Wilrm,  and  Cniem  in  Bavaria) ;  to  the  B.  of  the 
Ammer  Lake  the  Hohe  Peissenberg  (975  m.)  offers  a  splen- 
did prospect.  The  river-valleys  of  the  plateau  have  first 
a  northern  and  then  a  north-eastern  direction.  Otherwise 
the  plateau  is  uniform,  and  even  more  monotonous  than 
many  parts  of  the  North  Qerman  lowland.  Large,  partly 
uncultivated  swamps  are  found  in  several  places;  that  be- 
low Munich,  which  stands  619  m.  ikbove  the  sea;  the  Sa- 
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ehau  Swamp  extends  on  the  left,  and  the  Brdioger  Swunp 
an  the  right  banli  of  the  Isar;  and  between  Dim  and  In- 
golaladt  the  intricate  Danube  awampi.    The  fertility  of  the 

f)lateaa  is  very  small  in  the  centre,  aronnd  Hunlob,  where 
arge  forests  abound,  but  Tery  great  betjreen  the  Inn  and 
the  Danube,  especially  at  Straubing,  the  granary  of  Ba- 
raria.  Those  parts  of  the  plateau  whioh  belong  to  WUrtem- 
berg  are  more  varied  with  hills  and  Tales,  bat  even  there  the 
fertility  of  the  soil  is  not  great.  The  climate  is  generally 
rough,  and  Tine-caltiration  succeeds  only  on  the  opposite 
tide  of  the  plateaa,  at  the  Lake  of  Constance,  whicn  oom- 
monicates  with  the  rine-region  of  the  Rhine,  and  along  the 
Danube  below  Begeosbnrg,  which  oommanicate*  with  the 
Tine-regions  of  Austria  and  Hungary. 

The  mountains  of  Central  Germany  are  (eparated  from  the 
Alps  by  the  Suabian-Bavariau  plateau,  but  ooDOeoted  with 
the  Carpathian  Mountains  between  the  lourees  of  the  Oder 
and  the  Vistula.  They  consist  of  three  systems :  the  Rhenish- 
Weatphalian  slate  mountains,  or  the  Batarian  system;  the 
Rhenish  system ;  and  the  Ueroynian  or  Budetic  system.  The 
Jura  Mountainado  not  belong  to  any  of  these  systems.  (1) 
The  Rhenish-Westphalian  slate  monntains,  orute  BatsTian 
system,  form  a  plateau  of  no  considerable  height,  bat  in 
many  ways  torn  by  deep  rirer-Talleys.  It  oooopies  parts  of 
Rhenish  Prussia, Westpnalia,  and  Hesse-Nassau,  is  traversed 
by  the  Rhine,  which  between  Bingen  and  Bonn  forms  a  deep 
and  often  very  narrow  Talley.  It  consists  ohiefly  of  strata 
belonging  to  the  Devonian  formation,  whioh,  like  those  of 
the  smaller  hill-ranges  in  the  Ticinity,  show  an  inolination 
from  8.  W.  to  N.  B.  To  the  W.  of  the  Rhine  the  Moselle 
forms  in  the  slate  mountains  a  deep  and  very  winding 
valley  between  Trier  and  Coblens,  separating  Bunsriick 
lh>m  Eifel.-  S.  of  the  Moselle,  Hnnsrilok  extends  to  the 
8aar,  and  contains  some  hill-ranges,  snob  as  Hoehwald, 
with  Brbeskopt  (814  m.),  the  highest  top  of  the  slate 
mountains  on  the  left  side  of  the  Rhine.  The  southern 
boundaries  of  the  system  are  designated  by  the  eoal-hills 
of  Baarbrilck,  at  the  southernmost  point  of  Rhenish  Prus- 
sia, and  the  beautiful  group  of  the  Donners  Berg  (689 
m.)  in  Rhenish  Bavaria.  N.  of  the  Moselle,  the  Eifel  forms 
a  plateaa  without  hill-ranges,  Espeoially  the  eastern  part 
abounds  in  TOlcanic  products,  such  as  lava  and  mineral 
waters,  and  in  extinct  volcanoes,  craters,  and  eones  of 
basalt.  The  western  part  ia  very  rough  and  bamn.  The 
highest  point  of  Bifef  is  the  Hohe  Aeht  (780  m.).  Tho 
valley  of  the  Ahr  is  productive  of  wine,  the  districts 
around  the  Laacfaer  Lake  quite  picturesque,  and  the  mill- 
stone quarries  at  Niedermendig  noteworthy.  The  north- 
western part  of  Eifel,  the  Hohe  Venn  (695  m.),  litnated 
S.  of  Aix-la-Chapelle,  ia  entirely  bare,  and  oonstitotes 
dm  most  inhospitable  region  of  the  empire.  Rich  ool- 
lieries  ar«  situated  at  its  northern  termination,  between 
Aix-Ia-Chape)1e  and  Bsehweiler.  The  Ardennes  in  Bel- 
gium form  the  western  part  of  the  slate  monntains,  Irat 
may  be  left  out  of  consideration  here.  On  the  eastern  side 
of  the  Rhine  the  hill-raages  of  Hunsrliek  are  continued 
by  those  of  Tannns.  They  are  rieh  in  forests  and  mineral 
(prints,  slope  rather  abruptly  to  the  8.,  towards  the  low- 
land of  the  upper  Rhine,  and  to  the  E.,  towards  the  Wet- 
teran,  but  rise  in  Great  Feld  Berg  to  the  height  of  881  m., 
and  are  celebrated  for  their  magnificent  vineyards,  espe- 
oially along  the  foot  of  the  western  part  of  them,  the  so- 
called  Rhinegau,  at  RUdesheim,  Johannisberg,  and  Ass- 
mannshauaen.  To  the  N.,  Taunus  slopes  gently  towards 
the  fruitful  valley  of  the  Lahn,  on  whose  northern  side  the 
platean  of  Westerwald  (6S7  m.)  extends,  whioh  is  strewn 
all  over  with  basalt,  and  is  rich  in  forests,  iron,  and  brown- 
coal,  and  which  eends  forth  at  KSnigswinter  the  Toleanio 
Sieben  Gebirge  as  an  outpost  towards  the  Rhine  and  the 
lowland.  Still  farther  to  the  N.  the  mountains  of  the  Saner- 
land,  differently  named  in  their  different  parts,  and  trar- 
ersed  by  the  Lenne  and  the  Ruhr,  cover  the  southern  part 
of  Westphalia  and  extend  into  the  neighboring  districts. 
They  are  very  rough  in  the  plateau  of  Winterberg,  aronnd 
the  sources  of  the  Ruhr,  the  highest  point,  Astenberg  (842 
m.),  being  entirely  barren.  Along  their  northern  boundary, 
bordering  on  the  lowland,  IZaaratrang  extends,  connecting 
to  the  W.  with  the  coal  deposits  along  the  Ruhr.  (2)  The 
Rhenish  system  shows  an  incliiiation  from  8.  8.  W.  to  N. 
N.  £.,  and  follows  the  course  of  the  Rhine  from  Bftle  to 
Mainx,  whence  it  continues  in  the  same  direction,  but  to 
the  S.  of  the  slate  mountains,  to  the  Wesor.  With  its  two 
highest  branches,  the  Vosgea  and  the  Black  Forest,  it  en- 
closes tho  low  plain  of  the  upper  Rhine,  which  atrctohes  on 

both  aides  of  this  river  from  Bftle  to  Mainz,  and  whioh  must 
he  considered  as  the  finest  region  of  Germany,  on  aoconnt 
of  the  fertility  of  the  soil,  the  mild  climate,  the  excellent 
fruit,  and  the  superior  wine.  The  Rhenish  system  consists 
in  its  middle  chains  and  plateaus  of  sandstone ;  in  its  lower 

J  arts,  which  to  the  E.  and  to  the  W.  extend  towards  the 
nra  Mountains,  of  lime  and  red  sandstone;  in  its  highest 


{>arts,  in  the  8.,  as  also  in  some  points  on  the  border  of  the 
ow  plain  of  the  upper  Rhine,  of  granite  and  gneiss ;  and 
ia  the  northern  parts,  belonging  to  the  region  of  the  red 
sandstone,  heavy  masses  of  basalt  are  found.  Although 
the  Vosgea  in  Alsace-Lorraine  and  Prance,  and  the  Block 
Forest  in  Baden  and  Wiirtemberg,  are  separated  by  the 
low  plain  of  tin  upper  Rhine,  in  whioh  the  Insulated  vol- 
canic monntain,  the  Kaiserstuhl,  rises,  yet  they  show  many 
similarities :  the  same  height — Sulier  Belchen  in  the  Vos- 
gea is  1433  m.,  Fold  Berg  in  the  Block  Forest,  1494  m.;  the 
same  abrupt  deioent  towards  the  plain  in  the  regions  of  tho 
older  formation,  and  the  same  gentle  deolivity  in  those  of 
the  later;  the  same  extension  to  the  S. — the  Vosges  to 
the  gap  at  Belfort,  the  Black  Forest  to  the  Rhine  at  Walds- 
hnt;  the  same  construetion — granite,  gneiss,  and  Devonian 
strata  in  the  higher  parts,  though  so  that  the  latter  are 
more  prominent  in  the  Black  Forest,  the  former  in  the  Vos- 
gea. In  both  groups  small  streams  descend  on  the  steep 
side,  while  large  rivers  have  their  souioes  on  the  opposite 
sides,  the  Moselle  in  the  Vosgea  in  France,  and  the  Neckar 
and  the  Danube  in  the  Black  Forest.  Also  the  beauties  of 
nature,  the  traditions,  and  the  ruins  are  similar,  though  they 
certainly  are  mnch  richer  in  theVosgea.  But  th  eVosges  form 
a  ridge  on  the  watershed  between  the  Moselle  and  the  HI, 
and  the  Blaek  Forest  has  none ;  and  while  the  Black  Forest 
entirely  disappears  between  Carlsruhe  and  Pfordsheim,  the 
Vosges  reach  to  the  latitude  of  Strasborg  in  their  full  height, 
and  oontinue  then  through  lower  formations  of  red  sand- 
atone  into  Rhenish  Bavaria,  where  at  Kaiaeralauten  a  con- 
nection takea  plaee  with  the  slate  monntains.  To  the  E. 
of  the  low  plain  a  small  range  of  hills  oonnects  the  Black 
Forest  with  Oden  Wald,  which,  ohiefly  extending  between 
the  Neekar  and  the  Main,  encirolea  Heidelberg,  and  is  sep- 
arated from  Spesaart  by  the  Main.  Odenwald  and  Spessart 
are  also  very  similar,  being  of  the  same  height  (about  620  m.) 
and  same  formation,  sandstone  prevailing,  with  granite 
and  gneiss  on  the  western  side.  On  the  northern  sandstone 
plateau  of  the  Hesse,  Vogeli  Berg  arises  between  G  iessea 
and  Hanau,  consisting  mostly  of  basalt,  covered  with  forests 
and  772  m.  high  (the  Taofktein).  Along  its  western  alope 
runs  the  railway  from  Frankfort  to  Bremen;  along  its 
eastern  slope,  that  from  Frankfort  to  Berlin.  Just  E.  of 
Vogels  Berg  lies  the  High  KhSn  (Abtsrh&n  in  Prussia,  950 
m.;  Krenxberg  in  Bavaria,  830  m.),  in  which  group  basalt 
is  very  promiaent.  The  higher  parts,  whioh  are  treeless 
and  oooupied  by  moorland  and  grasa-fielda,  are  oovered 
during  the  winter  with  heary  snow-masses,  and  resemble 
the  northern  eountries  more  than  any  other  part  of  the 
empire.  Near  the  point  where  the  Fulda  and  the  Werra 
nnite  and  form  the  Weser  are  the  Habiohtswald ;  E.  of 
Cassel,  the  Heisner;  near  the  Werra,  the  Bollinger  Wald, 
with  its  beaatifal  forests  on  the  right  side  of  the  Weser; 
the  Egge  and  the  rather  bamn  plateaa  of  Paderbom  W. 
of  the  Weser.  E.  of  the  sandstone  formation  follows,  from 
Heidelberg  to  Nniemberg,  a  formation  of  shell-limestone 
and  red  sandstone,  the  Bnabian-Franoonian  terraoes,  the 
most  remarkable  points  of  which  are  the  Franconian  Hills, 
between  the  Danabe  and  the  Rhine  (Womits  and  Tauber], 
the  Bteigerwald,  and  the  beantiful  Main  valley  in  Lower 
Fraaoonia.  This  region  of  terraoes  extends  as  far  as  the 
Jura  Mountains,  whioh  rise  very  abmptly  from  it,  while 
on  the  other  side  they  slope  gently  down  towards  the 
Suabian-Bavarian  plateau.  The  German  Jara  is  a  con- 
tinuation of  the  Swiss  Jura,  but  differs  very  much  from  it. 
It  has  not  those  parallel  edges  which  oharacterixe  the  Swiss 
Jura ;  it  rises  in  elevated  plats,  traversed  by  valleys.  At 
some  elevations  reigns  a  general  scarcity  of  water,  as  the 
Witter  sinks  very  rapidly  through  the  Jurassie  limestone, 
and  forms  rich  springs  at  the  foot  of  the  mountains  and 
in  the  deep  valleys.  Numerous  eaves  are  found,  especi- 
ally in  Wiirtemberg  and  Franeonia,  among  which  that  at 
Hnggendorf  is  famous  for  the  remains  it  contains  of 
extinct  animals.  The  German  Jura  is  divided  into  the 
Suabian  and  Franconian  Jnra  by  a  fertile  basin,  the  NSrd- 
linger  Ries.  The  former,  situated  mostly  in  Wiirteml>erg, 
is  1012  m.  high,  and  runs  fh>m  S.  W.  to  N.  E.;  the  lat- 
ter, situated  between  the  Danube  and  the  Main,  extends 
into  the  region  of  the  Fichtel  Gebirge,  has  from  Coburg 
a  direction  S.  and  N.,  and  is  mnch  lower.  To  the  W.  of 
the  Rhine,  beyond  the  shell-lime  and  red  sandstone  for- 
mation in  Lorraine,  on  the  Moaelle,  another  Jura  chain 
rises  at  Meta,  which  in  Germany  is  very  rich  in  iron  ore, 
but  which  chiefly  is  situated  in  France.  (3)  The  Ilercyn- 
ian  or  Sndetic  system  comprises  the  north-eastern  part 
of  the  monntains  of  Central  Germany,  and  has  a  general 
direetion  from  S.  E.  to  N.  W.  It  eonsists  of  two  well- 
marked  mountain-lines.  The  southern  oontains  BShmer 
Wald,  Fichtel  Gebirge,  Thtlringer  Wald,  and  Tentoburger 
Wald ;  the  northern,  the  monntains  of  Silesia,  the  Uars,  and 
the  Weser  Monntains.  The  gronnd  between  the  two  lines 
is  occupied  by  the  mountain-regions  of  Bohemia  and  Mo- 
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nris,  the  Bn  Osbirge,  ud  the  tenscei  of  Thnringia.    The 
largest  part  of  thia  system,  from  the  sonroes  of  the  Suiube 
and  the  Oder  to  the  ThUrioger  Wald,  consists  ehiefly  of  gran- 
ite and  gneiss ;  in  the  north-woatem  parts  inflaenees  trova 
the  other  systems  are  apparent.     The  BShmer  Wald  forms 
the   boundary  between  Bohemia  and  Bsraria.     To   the 
8.  E.  its  offshoots  reaoh  the  Danube  between  Passan  and 
Lint.   It  is  chiefly  oomposed  of  gneiss  and  granite,  and  con- 
sists of  several  chains,  the  principal  one  of  which  is  on  the 
fVonlier  between  the  two  countries,  and  is,  like  the  chains 
belonging  to  Bohemia,  entirely  covered  with  forests.     The 
highest  points  are  in  the  principal  chain,  the  Great  Arber 
(1476  m.)  and  the  Qreat  Rachel  (14iS  m.);  in  the  Bohe- 
mian chain,  the  Kubany  ( 1 357  m. ),  situated  in  a  wilderness 
of  forests;   and  in  the  treeless  Bavarian  chains   on  the 
Danube,  the  Dreitnnncn  Riegel  (1216  m.).  On  the  Bavarian 
side  the  BShmer  Wald  proper  terminates  in  a  deep  basin, 
through  which  the  railway  runs  from  Kegensburg  to  Prague. 
The  OberpfSlserwald  forms  the  continuation  to  the  N.  W., 
and  extends  to  the  plain  of  Naab  Wondreb ;    it  is,  in  Bo- 
hemia, called  the  Cxerkow  Mountains.  Beyond  these  rises  the 
Fiohtel  Oebirge,  forming  the  watershed  lietween  the  Danube, 
BIbe,  and  Rhine.   It  forms  the  centre  of  the  Oerman  moun- 
tains, those  of  Gkrman  Austria  inoluded,  and  is  about  280 
E.  miles  distant  from  the  beginning  of  the  delta  of  the  Rhine, 
the  months  of  the  Weser  and  Oder,  and  the  cities  of  Pres- 
burg,  Trent,  BUe,  and  Strsaburg.     From  it  the  Bger  flows 
eastward,  and  the  Saale  northward,  both  to  the  Elbe ;  the 
Main  westward  to  the  Rhine,  and  the  Naab  southward  to 
the  Danube.     The  highest  points  are  the  Sohnee  Berg  (106.3 
m.)  and  the  Oohsen  Kopf  (1026  m.).     Granite  and  gneiss 
form  the  principal  rooks  of  this  group.     Gneiss  is  found 
especially  on  the  plateau  of  Frankenwald,  which  leads  from 
Fiohtel  Gebirge  to  the  Thiiringer  Wald,  and  is  covered  with 
magnificent  forests.     The  Thiiringer  Wald,  so  important  as 
the  boundary  which  separates  the  Franoonians  in  the  S. 
from  the  Thuringians  in  the  S.,  forms  to  the  S.  B.  a  broad 
plateau,  but  to  the  N.  W.  a  real  edge,  terminating  in  a 
cone  at  Eisenach  on  the  Werra.     In  the  broader  south- 
eastern part  the  rocks  of  the  Silurian  and  Devonian  forma- 
tions are  most  prominent.     The  north-western  part,  begin- 
ning at  the  souroe  of  the  Werra,  consists  of  porphyry  and 
different  kinds  of  crystalline  rocks.  The  highest  points  are 
the  Great  Beerberg  (084  m.)  and  the  Sohnee-Kopf  (078  m.), 
both  situated  on  the  Sohmiioke ;  farther  to  the  N.  W.,  the 
Inselsberg  (914  m.),  and  at  Eisenach  the  celebnted  Wart- 
burg.    To  the  N.  of  the  Thiiringer  Wald  the  Thnringian  ter- 
races extend  to  the  Hara,  the  platean  of  Eiohsfeld  forming 
the  watershed  between  the  Weser  and  the  Elbe.     The  Hara 
is  a  group  of  mountains  56  E.  miles  long,  situated  between 
the  Leine  and  Saale,  and  sloping  abruptly  to  the  N.  to- 
wards the  lowland.     Its  most  beautiful  points  are  found 
along  its  northern  border,  the  Seiko  Valley,  Bode  Valley, 
ViktorsHShe,  Il8eValley,andtheBrocken,  thehigheatpoint 
(1141   m.),  from  which  the  plateau  of  the  upper    Hara 
stretches  to  the  W.,  and  that  of  the  lower  Hara  to  the  E. 
The  principal  rocks  of  the  Han,  along  whose  northern 
border  chalk  formations  have  assumed  wonderful  forms, 
are  granite  chiefly  in  Brocken,  Silurian  rooks  in  the  upper 
Han,  red  sandstone,  melaphyre,  and,  as  frame  of  the  whole, 
lechstein.     The  north-western  part  of  the  Ueroynian  sys- 
tem, traversed  by  the  Leine  and  the  Weser,  and  extend- 
ing nearly  to  the  Ems,  consists  of  numerous  ranges,  in 
which  are  found  coal,  Jurassic  rooks,  and  chalk.     The 
Tentoburger  Wald,  wholly  to  the  W.  of  the  Weser,  and  the 
Weser  Mountains,  with  the  gates  of  the  Weser,  beyond 
Minden,  run  in  the  same  direction  as  the  two  principal 
lines  of  the  system.     Between  the  Weser  and  the  Leine, 
SBntel.  Dei.iter,  an dBUckeberg  are  situated,  containing  con- 
siderable coal  deposita ;  in  the  N.  W.,  near  the  Ems,  lies 
the  small  but  important  coal  mountain  of  Ibbenbilhren. 
None   of   all  these  ranges  reaches  the  height  of  500  m. 
From  the  Fichtel  Gebirge,  the  Era  Gobirge  stretches  to  the 
K.  E.,  farming  the  boundary  between  Saxony  and  Bohemia. 
It  is  steep  towards  the  valley  of  the  Egor,  but  slopes  gently 
towards  the  low  plain  in  the  N.  along  the  Muido,     Keil 
Berg  (1235  m.)  and  Fichtel  Berg  (1213  m.)  are  the  highest 
points.     The  prevailing  rocks  are  gneiss,  granite,  mica, 
and  clay-slato,  to  which  must  be  added  porphyry  and  red 
sandstone,  with  the  oave  formations  at  Zwickau,  Chemnita, 
and  Dresden  (Potschappcl).     At  the  Elbe  above  Pirna  wo 
meet  the  sandstone  mountains  of  the  Elbe,  which,  under  the 
name  of  Saxon  Switaerland,  have  acquired  a  fame  not  quite 
deserved.   They  are  continued  to  the  E.  along  the  boundary 
of  Saxony  and  Bohemia  by  the  Lansitaer  mountains,  while 
to  the  N.  the  granite  plateau  of  Upper  Lausitz,  on  which 
the  Spree  originates,  extends  from  Dresden  to  Gorlita.     E. 
of  the  Lausitser  mountains  the  Silesian  mountains  begin, 
which  extend  in  a  south-eastern  direction,  partly  in  Silesia, 
partly  in  Bohemia  and  Moravia,  to  the  largo  basin  of  the 
upper  Oder,  through  which  the  railway  leads  from  Upper 


Silesia  to  Vienna,  and  beyond  whioh  the  Carpathians  begin. 
Within  these  boundaries  the  Silesian  mountains  are  divided 
twice  by  outa  running  from  S.  to  N.,  onee  at  the  upper 
Bober,  and  onee  at  Olati,  through  which  two  depressions  the 
railroads  of  Silesia  oonneot  with  those  of  Austria.  In  the  ba- 
sin of  the  upper  Bober  riaes  the  Riesen  Gebirge,  on  the  bound- 
ary between  Silesia  and  Bohemia.  Thia  group  contains  the 
highest  mountains  of  Central  Germany,  well-marked  ridges, 
covered  with  forests  and  beautiful  valleys.  The  highest 
point  is  Schneekoppe  (1665  m.).  Like  their  western  con- 
tinuation, the  Isergobirge,  tbey  consist  mostly  of  granite 
on  the  Silesian  side,  and  of  mica  in  Bohemia  and  the 
Schneekoppe.  The  beautiful  Hiraebberger  Valley  lies  at 
their  northern  foot.  The  melaphyre  and  porphyry  forma- 
tions of  the  ooal  mountains  of  Lower  Silesia  at  Walden- 
burg,  lie  to  the  E.  of  the  upper  Bober,  and  form  the  transi- 
tion to  the  mountain-system  of  Glati.  This  snrrounda  the 
kettle-abaped  valley  of  Upper  Glata,  and  oonsiata  of  aeveral 
mountain-ranges,  of  which  the  Heuscheuer  in  the  W.,  with 
its  freestone,  belongs  to  the  chalk  formation,  while  the  En- 
len  Gebirge  in  the  N.  and  on  the  border  of  the  plain,  as  well 
as  the  Glatier  Schneegebirge  (Great  Schnee  Beig,  1412  m.), 
consists  mostly  of  gneiss.  To  the  S.  E.  the  Sudetio  Moun- 
tains (Altvater,  1440  m.)  are  situated,  wholly  within  the 
boundaries  of  Austria. 

The  North  German  lowland  is  only  a  small  part  of  the 
great  European  lowland,  which  occupies  almost  the  whole 
of  Eastern  Europe,  and  to  the  W.  reaches  as  far  as  the 
Strait  of  Dover.  In  Germany  that  part  of  the  lowland 
whioh  lies  to  the  W.  of  the  Elbe  differs  very  much  from 
that  which  lies  to  the  E.  Fertile  marshes  extend  along  the 
North  Sea,  also  on  the  eastern  side  of  the  Elbe,  along  the 
whole  western  coast  of  Bleswiok-Holstein.  They  generally 
lie  so  low  that  they  must  be  protected  against  the  sea  and 
the  rivers  by  dykes.  Here,  in  the  western  part  of  the  Ger- 
man lowland,  large  swamps  alternate  with  saod-Selds,  and 
real  hill-ranges  do  not  appear  to  any  extent,  except  in  the 
vicinity  of  the  Elbe.  The  Liineburger  Heide,  with  their 
brown  heath,  can  support  only  coarse  sheep  and  bees.  In 
the  eastern  part,  on  the  contrary,  hill-ranges  appear,  and 
stretch  eastward  to  the  Ural  Mountains.  Of  special  interest 
is  the  Baltio-Uralio  ridge,  which  begins  in  Jutland,  curves 
around  the  Baltic  through  Sleswick-Holatein,  Mecklenburg, 
Brandenburg,  Pomerania,  and  Prussia,  is  traversed  by  the 
Oder  and  the  Vistula,  and  forms  in  Russia  a  most  import- 
ant watershed.  It  consists  of  a  broad,  undulating  exten- 
sion, ia  rich  in  lakes,  and  rises  in  Germany,  in  the  province 
of  Prussia,  thrice  to  the  height  of  300  m.  Another  ridge, 
the  Mark-Silesian,  stretches  through  Brandenburg  and 
Silesia  from  N.  W.  to  S.  E.,  and  communicates  in  Poland 
with  the  Polish  mountains.  Between  these  two  ridges  large 
lowlands  extend,  especially  in  Brandenburg,  along  the 
Havel,  the  Spree,  and  the  Oder,  and  these  lowlands  have 
made  it  easy  to  establish  a  oommnnieation  by  canals  be- 
tween the  Elbe,  Oder,  and  Vistula.  Lowlands  and  beau- 
tiful bill-rangea  are  also  found  along  the  Baltic;  as,  for 
instance,  on  the  island  of  Riigen.  Dunes  also  appear ;  as, 
for  instance,  on  the  land-strip  which  separates  the  Kn- 
rische  Haff  from  the  Baltic,  where  they  arc  more  extensive 
than  in  any  other  plaoe  in  Europe.  The  foundation  of  the 
whole  North  German  lowland,  at  least  to  the  E.  of  the 
Elbe,  belongs  to  the  Tertiary  formation,  whioh,  however, 
is  covered  on  the  elevations  with  diluvial,  and  in  the  de- 
preasiona  with  alluvial  formations.  The  older  rocks  appear 
very  seldom  on  the  surface,  except  on  RUgen  and  in  Hcck- 
lenburg ;  chalk  and  even  Jurassic  rooks  occur  in  Pomerania ; 
shell-lirae  at  RUdersdorf,  near  Berlin  ;  gypsum  and  exten- 
sive rock-salt  deposits  at  Segcberg  in  Sleswick-Holstein, 
Sperenberg  in  Brandenburg,  Inowraclan  in  Posen,  and  in 
Hanover.  Alao  other  rooks  are  found  along  the  raonntain- 
land;  as,  for  instanoe,  Devonian  at  Magdeburg,  to  the  W. 
of  the  Elbe;  granite  and  serpentine  in  the  insulated  Zobtcn 
(728  m.),  near  Breslau  in  Silesia;  and  large  coal  deposits 
appear  in  Upper  Silesia,  to  the  E.  of  the  Oder,  in  spurs  of 
the  Carpathians. 

Hydrography.  —  The  Gorman  empire  herders  on  two 
seas,  the  North  Sea  and  the  Baltic.  In  the  North  Sea 
the  usual  tide  rises  3,  the  highest  spring-flood  8,  metres. 
A  number  of  islands  are  scattered  along  the  coast  from  the 
Netherlands  to  Jutland,  among  which  Borkum,  Norder- 
ney,  and  Sylt  belong  to  Germany.  The  sea  between  these 
islands  and  the  mainland  is  called  the  Wntten  Sea,  but  in 
many  places  it  is  entirely  dry  at  low  tide.  The  Gulfs  of 
Dollart  and  Jade  cut  deeply  into  the  mainland  ;  also  the 
mouths  of  the  Weser,  Elbe,  and  Eider  expand  into  a  sort 
of  gulfs.  The  Baltic,  which  has  no  tides,  forms  long,  nar- 
row, and  deep  gulfs  in  Sleswick-Holatein  (Flensburg,  Kiel). 
A  remarkable  feature  arc  the  Haffs,  large  fresh-water  lakes 
or  estuaries  of  rivers.  The  Pomeranian  Haff  in  Pomerania 
is  separated  from  the  Baltic  by  the  islands  of  TJsedom  and 
WolUn.     In  PruBsia  the  Frische  Haff,  at  the  months  of  the 
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Vistnia  and  the  Preg«I,  and  the  KnriBohe  HafT,  at  the  mouth 
of  the  Memel,  are  separated  from  the  Baltio  hj  narroir 
land-stripa  covered  with  donee.  The  Qerman  empire  owna 
naria  of  seven  rirer-Talleys  and  throe  large  ooast-streama. 
Of  the  latter,  the  Pregel  flows  to  the  Baltic,  and  the  Eider 
and  Bms  to  the  North  Sea;  of  the  former,  the  Memel,  Vis- 
tola,  and  Oder  flow  to  the  Baltic,  the  Elbe,  Weser,  and  Rhine 
to  the  North  Sea,  and  the  Danube  to  the  Blaok  Sea.  Of  all 
these  rivers,  the  Weser  is  the  only  one  which  belongs  en- 
tirely to  the  Qerman  empire — of  the  Elbe  and  Oder,  the 
largest  part ;  of  the  Rhine,  the  larger  half.  The  Memel  (Id 
Russia  called  Niemen)  flows  through  the  north-eaatern  cor- 
ner of  the  empire,  and  divides  into  two  branches,  the  Ruse 
and  the  Oilge,  both  df  which  fall  into  the  Kurische  Half. 
It  ia  490  m.  long,  and  connects  with  the  Pregel  bj  the  Oilge 
and  several  canal;.  The  Pregel,  the  principal  river  of  East 
Prussia,  ii  formed  by  the  Inster,  Pisaa,  and  Angenipp,  re- 
ceives the  Alle,  sends  the  Deime  to  the  Kurische  Hafi^  and 
paaaca  through  the  Friache  Haff  to  the  Baltio.  The  Vistula 
(652  S.  miles)  rises  in  Austrian  Silesia  in  the  Carpathians, 
and  belongs,  in  a  small  part  of  its  upper  course,  to  Sile- 
sia; it  then  traverses  GaHcia  and  Poland  in  a  great  curve, 
and  enters  Prussia  above  Thorn,  where  in  the  fertile  low- 
land it  divides  into  several  branches.  Two  of  these  branches, 
among  which  is  the  Nogat,  flow  to  the  Frisohe  Haff — two 
directly  to  the  Baltic,  in  the  vicinity  of  Danzlc.  Its  largest 
feeder  in  Poland  ia  the  Narew,  with  the  Bug ;  its  aCBuents 
in  Prussia — the  Drewenz  from  the  right  and  the  Brahe  fh>ra 
the  left — are  less  important,  but  they  have  a  considerable 
fall,  and  forma  system  of  canals,  among  which  the  Elbing- 
Oberrdndiaahe  in  East  Pnisaia  loads  from  the  Dreweni  to 
the  Elbing,  which  falla  into  the  Frische  Haff  beside  the 
Nogat,  while  the  Brombergcr  Canal  connects  the  Brahe 
with  the  Netze,  an  affluent  of  the  Oder.  Among  the  coast- 
rivers  of  Pomerania  may  be  mentioned  the  Stolpe,  Wipper, 
Pcraante,  and  Rega.  The  Oder  (559  E.  miles  long)  has  its 
sources  in  Moravia,  flows  through  Silesia,  Brandenburg, 
and  Pomerania,  becomes  navigable  in  Upper  Silesia,  forms 
the  Pomeranian  Haff,  and  falls  into  the  Baltio  through  three 
branches^the  Pecne,  Swine,  and  Dievenow.  The  only  im- 
portant among  its  affluents  from  the  right  side  isthe  Wartho 
(U2  E.  miles),  which  receives  from  the  right  the  Netie  (211 
B.  miles),  which  again  communicates  with  the  Vistula 
through  the  Bromberger  Canal.  To  the  left  it  rceeivea  the 
sutler  Neisse,  the  Bober,  and  the  Iiansitxer  Neisse,  which 
all  originate  in  the  Silcsian  Mountains,  but  contain  very 
little  water  during  the  summer;  in  the  Pomeranian  plain 
it  receives  the  Peenc.  The  Oder  is  in  Brandenburg  oon- 
nected  with  the  Elbe  by  the  Fr,  Wilhelm  Canal,  which  leads 
to  the  Spree,  and  the  Finow  Canal,  which  leads  to  the 
Havel.  Between  the  Oder  and  the  Elbe  is  a  long  line  of 
eoast-laod  which  is  cut  at  Rostock  by  the  Wamow  and  at 
tiibeck  by  the  Trave.  The  Elbe  (721  E.  miles  long)  rises 
in  Bohemia  in  the  Rieaen  Gebirge ;  flows  in  a  curve  through 
Northern  Bohemia,  where  it  receives  the  Moldan  and  the 
Eger;  enters  the  Qerman  empire  through  the  sandstone 
mountains  of  the  Elbe  and  the  lowland  at  Dresden ;  trav- 
erses the  kingdom  and  the  province  of  Saxony,  Anhalt, 
Hanover,  Mecklenburg,  and  Sleswick-Holstein,  and  fialls 
into  the  North  Sea  Si  E.  m.  below  Hamburg,  having  a 
breadth  of  11  E.  m.  at  its  mouth.  It  is  decidedly  the 
most  important  river  of  Northern  Qermany;  it  opens  a 
navigable  water-road  far  into  Bohemia;  and  through  navig- 
able aflluents  and  canals  it  communicates  with  all  the  rivers 
of  the  eastern  part  of  the  country.  Near  its  mouth  stands 
the  most  important  port  of  Qermany,  Hamburg.  On  the 
right,  the  Eilbe  receives,  besides  the  Elde  in  Mecklen- 
burg, the  Havel  (221  E.  m.),  through  whose  affluent,  the 
Spree,  on  which  Berlin  stands,  it  oonneots  by  eanals  with 
the  Oder.  On  the  left  it  receives  the  Mnlde  from  the 
Brz  Qebirge,  the  Saale  (226  E.  m.),  which  gathers  a  part 
of  the  waters  from  the  Fichtol  Qebirge  and  the  Thilringor 
Wald  through  the  11m,  on  which  Weimar  stands;  from  the 
Thuringian  terraces  through  the  Unstrot ;  from  the  Han 
through  the  Bode ;  and  from  the  Era  Qebirge  through  the 
White  Elstcr,  on  which  Leipzig  stands.  The  Weser  (267  E. 
m.)  is  formed  by  the  Werra  from  Thiiringer  Wald  and  the 
Fnida  from  the  Hohe  Rhiin ;  receives  on  the  right  the  Alter, 
through  the  Ocker,  and  Leine,  on  the  left  the  Hnnte,  posses 
by  Bremen,  and  falls  into  the  North  Sea  below  Bremer 
Hafen,  having  a  breadth  of  7  E.  m.  at  its  mouth.  The  Ems 
flows  through  sand-fields  and  moorlands,  mostly  unculti- 
vated, in  Westphalia  and  Hanover,  and  falls  into  the  Dol- 
lart.  The  Rhine  (948  E.  m.),  the  principal  water-road  in 
Western  Germany,  and  from  6&le  to  the  Doundaries  of  the 
Netherlands  wholly  within  Qerman  territory,  originates 
from  several  sources  in  the  Swiss  Alps,  and  divides  in  the 
Netherlands  into  numerous  branches.  That  part  of  the 
Rhine  which  lies  between  the  Lake  of  Constance  and  B&le 
belongs  partly  to  Switzerland  and  partly  to  Qermany. 
From  BUe  to  Haini  the  Rhine  traverses  the  plain  of  the 


upper  Rhine ;  trom  Bingen  to  Bonn  it  breaks  through  the 
alate  mountaina ;  add  at  Bonn,  opposite  the  Sieben  Qebirge, 
it  enters  into  the  North  Qerman  lowland.  On  the  right 
the  Rhine  reoeivee  lint  WTeral  small  streams  from  the 
Black  Forest,  among  which  an  the  Kincig  and  the  Murg; 
then  the  Neokar  (247  B.m.),  the  principal  river  of  WUrtem- 
berg,  originating  on  the  eastern  aide  of  the  Blaok  Forest, 
and  reaeiving  from  the  left  the  Bni,  amd  from  the  right  the 
Kosher  and  the  Jagat;  and  at  laat  the  Main  (308  1.  m.), 
which  is  fonned  by  the  White  Main  from  the  Fichtel  Qe. 
birge,  and  the  Red  Main  tnm  the  Franeonian  Jura,  and 
which  flows  through  Franeonia  with  a  very  winding  course, 
joining  the  Rhine  in  the  northern  part  of  the  plain  of  the 
upper  Rhine,  opposite  Mains,  and  receiving  from  the  left 
the  Regnita  and  the  Tauber — flrom  the  right  the  Franeonian 
Saale ;  the  Ludwigs  Canal  connects  the  Regnits  at  Bam- 
berg with  the  AltmOhl,  an  affluent  of  the  Danube.  Other 
aflluents  of  the  Rhine  on  its  right  are  the  Lahn,  Sieg, 
Ruhr,  and  Lippo.  On  ita  left  it  receives  the  III  near 
Strasburg,  the  Nahe  at  Bingen,  and  at  Coblens  the  Moselle 
(314  E.  m. ),  which  rises  on  the  French  side  of  the  Voages, 
traveraea  Mete,  and  receives  on  the  right  side  the  Saar, 
which  also  oomes  from  the  Vosges.  At  Strasburg  the 
Rhine-RhOne  and  the  Rhine-Marne  canals  conneot  the 
Rhine  and  the  111  with  the  Rh6ne  and  the  Mame.  The 
Danube  (1771  E.  m.),  the  principal  river  of  Southern  Ger- 
many, ia  formed  at  Donaneaehingen  by  the  Brege  and  the 
Brigaoh,  which  both  rise  in  the  Black  Forest.  After  break- 
ing through  the  Jura,  it  flows  along  the  northern  border  of 
the  Suabian-Bavarian  plateau,  through  WUrtemberg  and 
Bavaria,  and  enters  Austria  below  Passan.  It  becomea 
navigable  at  Ulm,  and  receives  from  the  left  the  AitmUhl, 
the  Naab,  and  the  Regen,  and  from  the  right  the  Iller,  Lech, 
Isar,  and  Inn.  The  last  rises  in  Switierland,  is  317  E.  m. 
long,  the  principal  stream  of  the  Northern  Tyrol,  and  joins 
the  Danuoe  at  Paaaan,  after  reoeiving  from  the  right  the 
Salza. 

There  are  many  lakoa  in  Qermany,  but  no  great  ones. 
Moat  of  them  are  situated  in  the  vicinity  of  the  Alps  and 
on  the  Baltic-Uralic  ridge  or  near  the  Baltio.  In  the  S. 
the  lakea  of  Chlem,  Wilrm,  and  Ammer  are  the  moat  im- 
portant; King's  Lake  is  the  most  besuitiful;  of  the  Luke 
of  Constance,  parts  belong  to  Austria  and  to  Switseriand. 
In  the  N.  the  most  notieeable  lakes  are  Miirits  and  Sohwerin 
in  Mecklenbnrg,  Leba  in  Pomerania,  Gkterioh  on  the  bound- 
ary between  East  and  West  Prussia,  and  Manor,  LSwentin, 
and  Spirding  in  East  Prussia. 

Climnle. — The  Qerman  empire  is  situated  in  the  happy 
temperate  cone.  Only  a  few  peaks  of  the  Alps  on  the 
Bonthern  bonndary  of  Bavaria  rise  into  the  snow-region. 
In  the  other  mountains  there  are  also  a  few  points  where 
the  snow  may  last  into  the  summer,  and  aometimea  the 
whole  year  round.  But  the  whol«  country  Ilea  in  the  region 
in  which  the  warm  and  moist  winds  still  have  power 
enough  to  reaiat  the  arotie  eorrenta,  and  in  which  rain  may 
oeour  at  every  season.  The  lowest  annual  rainfall,  between 
12  and  16  inches,  has  been  observed  in  the  centre  of  the 
Silerian  plain  at  Polniseh-Wartenberg  and  Breslau,  at 
Wilriburg  on  the  Main,  at  Bigmaringen  on  the  Danube,  at 
DUrkheim  in  Rhenish  Bavaria,  and  at  QUstrow  in  Meck- 
lenburg. The  largest  rainfall  has  been  observed  on  the 
North  Sea  (27-35  in.),  and  in  the  mountains — in  the  Rieaen 
Qebirge,  43 ;  in  the  upper  Han,  59  in. ;  in  the  slate  moun- 
tains, 40;  in  the  Alps  and  the  Black  Forest,  55:  and  in 
the  Vosges,  43  in.  The  annual  average  heat  of  Ger- 
many, exclnsive  of  the  mountains,  varies  from  43°  to  51° 
F.  Along  the  Baltio  coast,  or  in  the  vicinity  of  it,  the 
heat  rises  from  43°  F.  in  the  north-eastern  part  of  Bast 
Pruasia  to47°  F.  at  Kiel,  while  the  North  Qerman  land-ridge, 
situated  farther  back,  shows  not  43°  F.  in  the  province  of 
Pruasia,  and  not  45°  in  the  more  elevated  portiona  farther 
W.  The  highest  annual  average  beat  is  found  in  the  plain  of 
the  upper  Rhine,  where  it  slowly  inereases  from  Frankfort- 
on-Main  to  the  Neckar,  and  then  again  decreases  towards 
the  8.,  according  to  the  elevation.  On  the  Main,  at  Stras- 
burg and  Bile,  the  annual  average  heat  is  a  little  below 
50° ;  on  the  lower  Neckar  and  in  the  immediate  surround- 
ings on  both  sides  of  the  Rhine,  more  than  51°. 

The  vine  and  the  maite  reach  in  Qermany  their  northern- 
most boundary.  The  former  demands,  in  order  to  be  <jpl- 
tirated  with  success,  an  annual  average  heat  of  at  least  7° 
R.,  and  the  latter  even  somewhat  more.  Thus,  the  maize 
still  ripens  in  the  south-western  parts  of  the  country,  but 
in  the  districts  around  the  Havel,  where  in  Potsdam  table- 
grapes  are  still  produoed,  it  is  cultivated  only  as  fodder.  On 
the  Rhine  the  vine  stops  at  Bonn^-on  the  Saale  a  little  below 
the  mouth  of  the  Unstmt.  The  ehestnut  has  its  northern- 
most bonndary  between  Coblens  and  Cologne,  but  it  ia 
still  found  at  Wemigerode  in  the  Han.  The  peooh  ripens 
still  in  the  open  air  in  Rhenish  Prussia,  but  in  Brandenburg 
only  under  shelter;  the  walnut,  on  the  contrary,  auooeoda 
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aven  In  Weat  Prania.  The  flovrering  of  fVnit  traas  taku 
place  ftt  Memel  eight  days  later  than  at  Eiinigaberg,  three 
weeka  later  than  at  Berlin,  and  fonr  week*  later  than  on 
the  Rhine.  The  beet-root  sueoeeda  well  in  the  fertile 
regions  between  the  Oder  and  the  Weaer,  bat  in  East 
Prussia  it  oontaina  very  little  sugar.  Of  the  forest  trees, 
the  red  beeeh  stops  ■  little  S.  of  Konigsberf:.  The  ioe  lies 
generally  26  days  on  the  Rhine,  30  on  the  Weser,  62  on  the 
Elbe,  70  on  the  Oder,  S6  on  the  Vistula,  and  116  on  the 
Memel.  Btorms  are  more  nonwcons  and  violent  in  the 
S.  than  in  the  N.  Heavy  earthquakes,  such  as  ooonr  in 
Bouthern  Europe,  have  never  been  observed  in  Glermany. 

Although  the  climate  generally  is  healthy,  yet  endemics 
and  epidemics  occur,  such  as  fevers  in  the  swamp  districts 
and  goitre  in  some  mountain-regiona ;  and  among  epi- 
demics cholera  and  smallpox.  Cholera  appeared  for  the 
llrat  time  in  Germany  in  1831;  from  1831  to  1874,  420,000 
peraons  died  by  this  disease. 

Mineral*. — The  production  of  gold  is  very  small,  640 
pounds  yearly;  more  important  is  that  of  silver,  which  ia 
aeldom  found  pure,  bnt  generally  mixed  with  lead  and  copper 
ore;  228,000  pounda  were  produced  in  1872,  of  which  162,553 
pounda  in  Pmsaia,  ohieny  in  the  Uarz,  and  over  62,000 
pounds  in  the  kin^om  of  Saxony,  at  Freiberg,  At  Frei- 
berg and  at  Klanathal  in  the  Hara  are  mining  acodemiei,  of 
wbioh  the  former  is  the  centre  of  the  whole  science  of  met- 
allnrgyand  mining.  Lead  ore  to  the  amount  of  2,500,000 
ewta.  is  annually  raised,  especially  at  Aix-la-Chapclle,  Op- 
peln,  Wiesbaden,  in  Han,  and  at  Freiberg.  In  1872  the 
smelting  produced  1,160,000  ewta.  of  lead  and  litharge,  of 
which  1,080,144  ewta.  wore  in  Prussia  alone;  one-half  at 
Aix-la-Chapelle.  About  5,000,000  cwts.  of  copper  ore  are 
annually  raised,  especially  in  the  Mcbstein  formations  at 
Herseburg  in  the  province  of  Bazony,  in  tho.eastem  Han, 
and  at  Amsberg  in  Westphalia.  The  smelting  produces 
annually  about  150,000  owts.  of  copper.  Germany  is  very 
rich  in  iron  ore.  The  most  remarkable  strata  are  found  in 
the  Jura  Mountains,  on  the  left  side  of  the  Moselle  in  Lor- 
raine, connecting  with  the  rioh  strata  in  Luxemburg ;  in 
the  Lower  Devonian,  on  the  right  side  of  the  Rhine  from 
the  Wied,  N.  of  Cobleni,  to  Siegen  in  Westphalia ;  in  the 
Upper  Devonian,  on  the  Lahn  in  Wiesbaden;  and  in  Fich- 
tel  Gebirge,  Era  Qebirge,  Upper  Silesia,  and  Thiiringcr 
Wald.  The  production  of  iron  ore  amounts,  at  present,  to 
more  than  90,000,000  owts.  annually,  of  which,  in  1872, 
78,427,353  cwts.  were  produced  in  Prussia,  and  about 
14,000,000  owts.  in  Alsaoe- Lorraine.  The  production  of  pig 
Iron,  surpassed  only  by  England  and  America,  amounted  in 

1872  to  about  36,000,000  cwU namely,  20,156,704  owts. 

in  Prussia,  4,441,401  in  Alsace-Lorraine,  1,210,597  in  Ba- 
varia, and  about  1,500,000  in  the  other  states.  At  leaat 
160,000  men  are  employed  in  Germany  in  the  production 
of  iron.  More  than  7,000,000  cwts.  zinc  ore  (calamine  and 
lino-blende)  are  annually  raised :  calamine  (nearly  6,000,000 
ewta.)  espeoially  at  Leutfaen  in  Upper  Silesia;  linc-blende 
In  Westphalia  and  Rhenish  Prussia.  The  production  of 
sine  in  1872  amounted  to  1,163,779  cwts.  Manganese  ore 
is  chiefly  raised  at  Wiesbaden  on  the  Lahn  and  in  the  Thtt- 
ringer  Wald.  Bismuth  is  found  in  the  kingdom  of  Saxony ; 
antimony  in  Thuringia  and  Weatphalia;  cobalt  in  the 
kingdom  of  Saxony  and  Hesse-Naasau ;  nickel  and  tin  in 
Saxony ;  quicksilver  in  Westphalia,  but  only  in  small  quan- 
tities. Cool  is  the  most  important  mineral  which  Germany 
possesses.  It  is  found  in  seven  large  and  several  minor  de- 
posits. Of  the  large  deposits,  Ave  belong  to  Prussia,  and  two 
to  the  kingdom  of  Saxony.  The  largest  of  all  coal  deposits 
in  Germany  is  that  in  Upper  Silesia.  It  stretches  into 
Austria  and  Russia,  bnt  is  most  powerfully  developed  in 
Germany  in  the  districts  of  Tsrnowits,  Beuthen,  and 
Zabreg,  from  which  it  extends  into  the  neighboring  conn- 
ties  of  Pless,  Rybnik,  Tost-Gieiwits,  and  Ratibor,  com- 
prising an  area  of  532  B.  sq.  miles  and  reaching  the  surface 
on  an  area  of  213-234  B.  sq.  miles.  The  working  of  this 
ooal-field  began  in  1784 ;  at  the  beginning  of  this  century 
the  prodnction  amounted  to  400,000  owts.,  in  1822  to 
4,000,000,  in  1864  to  75,000,000,  in  1873  to  156,786,309 
cwts.  The  second  great  coal  deposit  ia  situated  in  Lower 
Silesia,  in  the  district  of  Waldenburg,  but  some  of  its  strata 
extend  into  the  county  of  Qlats,  and  through  the  district 
o^Landshut  into  Bohemia.  The  production  of  this  field 
amounted  in  1787  to  800,000  owts.,  in  1838  to  4,000,000, 
in  1864  to  21,000,000,  and  in  1872  to  42,351,118  owts. 
The  third  great  ooal-fleld  in  Prussia  stretches  along  the 
northern  border  of  the  slate  mountains  on  the  Ruhr,  espe- 
cially in  the  districts  of  Dortmund,  Boohum,  and  Hagen 
in  Westphalia,  and  Eaaen  and  Duisbnrg  in  Rhenish  Prus- 
sia. It  is  51  B.  m.  long,  and  extends  on  the  left  side  of 
the  Rhine  below  very  rooent  layen  of  earth;  that  part 
whioh  reaches  the  snrfsoe  oomprises  170  E.  sq.  miles,  the 
whole  340.  The  prodnction  of  the  Westphalian  division 
amonnted  in  1740  to  600,000  owU.,  in  1800  to  4,000,000,  in 


1854  to  24,000,000,  in  1864  to  76,500,000,  and  in  1872  to 
175,710,249  owts.;  that  of  the  Rhenish  Prussian  division 
amounted  in  1827 to 3,500,000, inl854 to 27,000,000, in  1864 
to  65,500,000,  and  in  1872  to  105,604,763  cwts.  About 
200,000,000  cwts.  are  annually  shipped  from  these  coal- 
fields by  rail,  and  30,000,000  to  40,000,000  by  the  Rhine.  The 
fourth  coal-field  is  situated  in  two  separate  basins  near  Aix- 
la-Chapelle,  to  the  K.  of  the  Hone  Venn;  they  yielded 
20,826,285  owts.  in  1872.  The  fifth  coal-field,  on  the  Saar, 
at  the  sonthem  foot  of  the  slate  mountains,  extends  into 
Bavaria  and  Alsace-Lorraine ;  the  productions  of  the  Prus- 
sian part  amounted  in  1815  to  2,000,000,  in  1854  to 
24,000,000,  in  1864  to  56,000,000,  and  in  1872  to  84,444,680 
cwts.,  besides  3,577,278  owts.  in  Bavaria  and  5,804,110 
owts.  in  Alsace-Lorraine.  Several  other  minor  coal-fields 
are  found  in  Prussia:  at  Ibbenbiihren  in  Westphalia 
(3,074,373  owts.  in  1872),  in  Hanover  and  Hcsso-Nassan 
(7,720,896  owU.  in  1872),  and  at  Wettin  on  the  Saale,  N. 
of  Halle.  Of  the  two  coal-basins  in  the  kingdom  of  Sax- 
ony, the  one  is  situated  at  Potschappel,  near  Dresden ; 
the  other,  and  more  important,  at  Zwickau  and  Chcmnitx. 
They  yielded  in  1845,  9,000,000,  in  1858,  24,000,000,  and  in 
1872, 58,925,228  owts.  Minor  ooal-fields  are  worked  on  the 
southern  side  of  the  Thiiringer  Wald,  at  Keuhaus  in  Mein- 
ingen,  and  at  Rockhing  in  Bavaria,  in  the  Block  Forest  in 
Baden,  and  in  the  Tertiary  formations  in  Bavaria  at  the  foot 
of  the  Alps.  The  total  production  of  coal  in  Germany  in 
1872  was  666,000,000  cwts.— namely,  in  Prussia  500,475,512; 
in  Saxony  58,925,229;  in  Bavaria  8,248,237;  in  Alsace- 
Lorraine  5,840,511 ;  and  in  the  other  states,  2,600,000  ewta. 
In  the  same  year  40,161,802  cwts.  of  coal  and  coko  were 
imported  to  the  German  Zollverein ;  81,670,481  ewta.  ex- 
ported. Coal  is  imported  from  England  for  the  coaat- 
regions,  especially  to  those  B.  of  the  Elbe,  and  exported  to 
Russia,  Austria,  the  Netherlands,  and  France.  The  da- 
posits  of  brown  coal  are  still  more  extensive,  and  comnriga 
a  western  and  an  eastern  division.  The  western  division 
oenaiats  of  the  basins  of  the  lower  Rhine,  at  the  northern 
border  of  the  slate  moontains,  and  especially  to  the  W.  of 
Bonn  and  Cologne.  The  eastern  division  extends  from 
the  Thuringian  terraoes  to  the  coast-regions  of  East  Prus- 
sia, and  ia  strongly  developed,  especi^ly  in  the  provinces 
of  Saxony  and  Brandenburg.  In  1872,  182,000,000  cvru. 
of  brown  ooal  were  produced  in  Germany  —  namely, 
148,992,730  owta.  in  Prussia;  12,028,966  in  Saxony; 
9,000,000  in  Anhalt;  4,500,000  in  Thuringia,  and  4,500,000 
in  Brunswick.  In  1873, 29,781,435  ewta.  were  imported  into 
the  German  Zollverein,  eapecially  from  Bohemia;  381,393 
owts.  were  exported.  Peat  is  raised  in  the  extensive  moor- 
lands of  the  North  German  lowland  and  the  Bavarian  pla- 
teau. Amber  is  found  on  the  coast  of  the  Baltic,  espeoially 
from  Pillan  to  Memel. 

Of  precious  stones  only  a  few  inferior  species  are  found, 
such  as  the  topac  in  the  kingdom  of  Saxony,  the  chryso- 
prase  in  Silesia,  the  agate  in  Silesia,  and  dilTerent  specie* 
of  rock-crystals.  For  larger  articles  of  art,  serpentina, 
alabaster,  marble  of  varioua  kinds  are  used ;  also  the  er- 
ratic blocks  of  the  Korth  German  lowland  and  the  granite 
from  Weissenstadt  in  the  Fichtel  Oebirge.  Gypsum  is  found 
in  the  sechatein  formations,  and  in  insnlatca  spots  in  the 
North  German  lowland ;  it  is  of  great  importance  as  a  fer- 
tiliser. Phosphorite,  likewise  used  as  a  fertiliser,  is  raised 
at  Wiesbaden ;  fiuor-sparand  heavy  spar  in  the  mountains 
of  Central  Germany ;  magneaita  in  Silesia.  Limestone  is 
found  in  many  different  deposits ;  building-stone  and  free- 
stone everywhere.  The  sandstone  of  Saxon  Switzerland, 
Bollinger  Wald,  and  the  Weser  Mountains  is  sent  even  to 
the  coast-regions.  About  1,500,000,000  of  brick  and  tiles 
are  annually  made  of  the  elay  and  loam  of  the  lowlands; 
fireproof  brick  is  made  of  the  clay  of  the  coal  formation. 
Millstones  are  raised  in  Eifel  at  Niedermendig ;  litho- 
graphic stones  at  Solnhofen  on  the  AltmUbl  in  the  Fr&nco- 
nian  Jura ;  roofing  alate  in  the  slate  mountains,  but  espe- 
cially at  Lahnstein  and  Griifenthal  in  Thiiringer  Wald; 
table  slate  and  grapholite  in  Thiiringer  Wald;  chalk  on 
Rligen ;  graphite  in  Biihmer  Wald ;  kaolin  especially  is 
Thttringer  Wald. 

The  production  of  salt  increases  every  year.  Many  of 
the  salines,  however,  have  ceased  to  bo  worked  since  the 
discovery  of  the  large  strata  of  rook-salt.  Among  these, 
that  in  the  Alps  of  Salsburg  has  been  in  operation  for  a 
long  time.  In  1816  the  rock-salt  layers  were  reached  in 
Wilrtamberg  by  boring,  in  1853  those  at  Stasafiirth  in  the 
province  of  Saxony,  and  since  that  time  many  others  in 
different  places  around  the  Thiiringer  Wald  and  the  Harx. 
In  the  North  German  lowland  rock-salt  layers  of  immense 
volume  were  discovered  by  boring,  in  1867  at  Sperenberg 
in  Brandenburg,  in  1868  at  Segeberg  in  Sleswick-Holstcin, 
and  in  1871  at  Inowraclau  in  Poaen.  The  total  production 
of  salt  in  Germany  amounted  in  1872  to  20,225,754  cwts. — 
namely,  9,441,664  in  Prussia,  5,923,098  in  Anhalt,  1,641,166 
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In  WBrtMnberK,  MS,MO  in  Bararia,  716,187  in  AIiaee-Lor- 
nin^  •12,$02  In  Ihnringia,  49»,003  in  Bsden,  and  307,809 
in  H«a«:  7,637,&00  awt<.  w«ra  eryiUlllud  salt;  3,786,418 
roek-talt;  and  9,789,830  potaMio  HUti  (only  in  Anhalt  and 
Prania).  Iron  pyrites  an  vary  flroquontly  found,  eipeoi- 
allyon  tholiinna  In  Waitphalia;  about  2,500,000  owts.  an 
annually  nitod.  Alum  ia  found  lo  the  brown-eoal  forma- 
tions. Sermany  is  very  rioh  in  minaral  springs.  Tlio 
■oat  important  an  Baden-Badon  in  Baden;  Kissingen  in 
Bararia :  Wiesbaden,  Hombnrg,  Bma,  and  Nieder-Selters  in 
Hesse-Nassau;  Aiz-la-Chapella  in  Bhenish  Prussia;  and 
Pyrmont  in  Waldeak. 

Ajrimdtturt. — Of  the  total  ana  of  the  Oerman  empire, 
•elds  and  gardens  oaeupy  48.S  per  eent.  (102,116  £.  sq. 
miles),  meadows  and  pastures  17.7  per  eent.  (37,227  B.  aq. 
m.),  forests  2i.3  per  eent.  (63,109  sq.  m.),  and  waste  land  8.6 

Eireent  (17,914  B.  sq.  m.).  In  the  Pmssian  proTinoea  the 
rgeet  praportiona  of  fields  an  found  in  Sleswisk-Holstein 
(64.1),  ^osen  (69.6),  Bazony  (69.1),  Pomerania  (54.7),  and 
Silesia  (54.0).  Forests  an  most  frequent  in  the  interior. 
Prussia  possesses  23.1  per  eent,  Meeklenbnrg  13.3;  of 
the  Prussian  prarinsea,  Bleswiek-Holstein  posaesaea  4  per 
sent,  Hanorer,  Pomenuiia,  Prussia,  and  Silesia  18-20  per 
eent.  The  eentral  and  southern  parts  of  the  eountry,  in 
vhieh  the  moantain-ngions  an  suited  for  forest  eulti- 
Tation  only,  possess  30  per  eenL,  Hesse-Nasaan,  40  per  oent. 
The  annual  arerage  produetion  of  the  mon  important 
kinds  of  bnad-eom  is — 34,000,000  heetolitna  wheat, 
16,000,000  heetol.  spelt,  94,000,000  heotol.  rye,  30,000,000 
heeteL  barley,  87,000,000  heotol.  oats,  and  272,000,000  hee- 
ioL  potatoea,  of  whioh  in  Prussia  19,000,000  heotol.  wheat, 
69,00e,0M  heotol.  rye,  12,000,000  heotol.  barley,  55,000,000 
heetoL  oats,  and  176,000,000  heetol.  potatoes.  Agrioultun 
stands  highest  in  the  Saxon  oountnes,  but  on  aeoount  of 
the  greater  pnportion  of  Aelds,  Mecklenburg  and  the  Prus- 
sian proTineet  of  Sleswisk-Holstein,  Pmaaia,  Pomerania, 
Poaen,  and  Sileaia  are  the  riehest  oom-lands.  The  enlti- 
Tation  of  maise  is  inaignifloant ;  peas  an  found  erery- 
vhere,  the  gray  only  in  Bast  Prussia;  Inpine  is  mnoh  cul- 
tiTated  on  the  poonr  fields  in  Koitiiem  €iermany  as  a 
Ibrtiliier.  The  ealtiration  of  fhiit  trees  demands  an  an- 
nual aTorage  temperature  of  6°  R.,  and  thus  it  oan  be  oar- 
ried  on  with  sneeess  through  the  whole  eountry  with  the 
ezeeption  of  the  mon  elevated  traets.  It  has  its  prin- 
eipat  domain,  howeTer,  in  the  south-western  parts  of  Oer- 
many,  espeeially  in  the  Neckar  Valley  in  WUrtemberg, 
when,  in  the  rioinity  of  Stuttgart,  16,200  fruit  trees  may 
be  counted  on  one  aquan  mile.  Applea,  pears,  plums, 
and  oherriea  an  found  oTerywhon;  in  the  S.  W.  also  apri- 
cots, peaehes,  and  in  very  favorable  localities  even  almonds 
and  ■«.  The  vine-onltivation  snoeeeda  only  in  ngiona 
which  have  an  annual  average  temperatun  of  at  least  48°  F. 
Thni^  the  vineyards  an  found,  together  with  the  onharda, 
in  the  sottth-weatom  part  of  the  oountiy,  though  most  ex- 
cellent wine  is  produoed  in  Heaae-Nassan,  under  the  shelter 
•f  Tauus  and  the  Bheingau  Mountains,  and  on  the  north- 
ern border  of  the  plain  of  the  upper  Rhine  (RUdeaheim 
and  Johannisberg).  The  vineyards  oooupy  in  Oermany  an 
ares  of  303,900  aoras ;  the  production  of  wine  amounts  on 
ao  average  to  .1,800,000  heotol.  a  year;  in  Prussia,  49,400 
aeres,  378,000  hectol. ;  in  Bavaria  54,600  acns,  612,000  hee- 
tol. ;  in  WQrtemberg,  43,800  aens,  414,000  heotol. ;  in  Baden, 
49,400  aeres,  1,250,000  heotol. ;  in  A1saoe-Lorrain^  78,100 
aeras,  1,260,000  heetol. ;  in  Hease,  23,400  aons,  322,000  heo- 
t»L  Vegetable*  an  grown  at  Erfurt,  Bamberg,  and  near  all 
the  large  cities.  Flowers  an  cultivated  at  Berlin,  Potsdam, 
Brfurt,  and  Quedlinburg.  Iiandscape-gardening  is  prin- 
eipally  carried  on  at  the  princely  palaoea,  with  whioh  targe 
hot-bouses  an  generally  connected.  The  cultivation  of 
oil-seeda  has  much  decreased,  on  aooount  of  the  large  im- 
portation of  petroleum  from  America,  but  a  considerable 
quantity  ia  still  produced  for  exportation.  Of  dyestuSs 
an  produced  madder,  saCBower,  eto.,  especially  in  the  prov- 
inces of  Silesia  and  Saxony.  The  cultivation  of  flax,  which 
at  one  time  was  deereasing  on  aoeount  of  the  extensive  use 
of  cotton,  is  now  inonasing.  It  sucoeeds  very  well  in 
mountain-regions  of  middle  elevation,  but  also  in  the  north- 
ern lowland.  The  beat  Hax  is  raised  at  Bielefeld  in  West- 
phalia, when  hemp  is  also  cultivated.  The  onltivation  of 
lax  and  hemp  in  Oermany  oeeupiea  at  leaat  494,000  acres. 
Chicory  is  cultivated  in  Baden  and  the  province  of  Saxony 
(14,800  acre*).  The  beet-root,  which  since  1836  has  been  of 
some  importance  to  Oermany,  is  eultivated  at  present  on 
mon  than  173,000  acres,  espeeially  in  the  fertile  regions  of 
the  province  of  Saxony.  From  2,000,000  to  3,000,000  cwto. 
of  beet-root  wen  consumed  by  the  angar-factories  in  1837, 
but  in  1874  no  lesa  than  70,000,000.  Sinee  the  potato 
disease  made  its  appearance  beet-root  has  been  mncn  used 
as  fodder.  The  tooacoo  cultivation  is  decreasing;  it  oe- 
eopies  about  50,700  acres,  and  succeeds  l>eat  in  the  sandy 
I  of  the  plain  of  the  upper  Rhine ;  900,000  ewta.  an  an- 


nually produced.  The  cultivation  of  hops  oooupies  62,0M 
aeres :  in  Bavaria,  37,000  acres ;  in  WUrtemberg  and  Prna- 
sia,  900O.  The  annual  production  amounts  to  376,000  cwts. 

Besides  the  production  of  wood,  the  forests  of  a  eountry 
have  the  offlee  of  regulating  iU  climate.  They  an  the 
keepers  of  the  moiston,  and  the  stand  of  ttia  water-courses 
depends  on  them.  The  reckless  destruction  of  the  forest* 
has  had  iqjurious  consequences  in  many  parts  of  the  Oer- 
man empire.  Thus,  the  dunes  along  the  ooean,  especially 
on  the  land-stripa  which  aeparate  the  Baltic  from  the  ao- 
oalled  haffs,  have  inoreased  and  eovered  with  sand  good  og- 
rieultural  grounds ;  in  many  riven  water  has  become  scanty, 
and  they  have  partly  lost  their  importance  for  navigation ; 
in  othen,  the  laying  ban  of  the  mountain-regions  has  caused 
frequent  inundations.  On  the  Eifel  the  devastation  of  the 
foreste  impoverished  the  inhabitants;  on  the  Uohe  Venn 
it  turned  meadows  into  swamps,  aa  the  absence  of  trees 
prevented  a  sufficient  evaporation  of  the  moisture  of  the 
ground.  In  the  ooaat-regions  it  has  been  less  injurious — 
with  the  exception  of  the  inoreaae  of  the  dunes — than  in 
the  interior,  on  account  of  the  moiatnre  of  the  sea ;  and,  as 
above  mentioned,  Oermany  haa  mnoh  mon  extensive  for- 
ests in  the  interior  than  on  the  coaat.  The  foreste  belong- 
ing to  'the  state  an  generally  managed  with  gnat  care ;  the 
same  may  be  said  of  those  belonging  to  the  communes,  but 
not  of  the  private  foreata.  Of  2,017,000  acre*  of  forest*  in 
Pmaaia,  30  per  cent,  belong  to  the  state,  14  to  the  com- 
munes, 1  to  different  institutions;  and  55  to  private  per- 
sons. In  some  of  the  minor  prinoipalities  more  than  50  per 
oenL  belong  to  the  state;  in  Bavaria  36,  in  WUrtemberg 
and  Saxony  about  30.  The  principal  foreet  trees  are  the 
pine,  fir,  beech,  oak,  elder,  and  binn. 

Th»  Animtal  kingdom. — According  to  the  account  taken 
in  1873,  the  German  empire  po*«o*ses  3,360,000  horses, 
15,800,000  head  of  homed  cattle,  25,200,000  sheep,  7,300,000 
swine,  and  2,330,000  goats;  that  is,  on  1  geographical  squan 
mile  340  hones,  1600  bead  of  horned  cattle,  2660  sheep, 
740  swine,  and  240  goate.  Of  these,  Prussia  possesse* 
2,278,724  horses,  8,612,150  head  of  homed  cattle,  19,824,758 
sheep,  4,278,631  swine,  and  1,477,335  goats,  or  on  1  sq.  m. 
367  horses,  1350  head  of  homed  cattle,  3076  sheep,  670  swine, 
and  230  goaU.  The  breeding  of  horses  is  of  importance 
in  East  Prussia,  Sleswiok-Holstein,  Mecklenburg,  Hanover, 
Brunswick,  and  several  places  in  the  South  German  states. 
For  cattle-breeding  the  marahes  along  the  North  Sea  (East 
Friealand,  Oldenburg,  Sleewiok-Holatein)  are  of  great  im- 
portaooe ;  alao  all  the  South  Oerman  state*  and  the  west- 
era  part  of  the  Pmssian  itato,  the  Rhine  region.  In  1873, 
Bavaria  po*ae*sed  3,066,263  head  of  homed  cattle ;  WUr- 
temberg, 943,934 ;  Baden,  660,403 ;  the  kingdom  of  Sax- 
ony, 647,074.  Sheep-bneding  haa  for  its  purpose  the  pro- 
duotkm  either  of  wool  or  of  meat — the  former  in  those 
part*  of  the  country  where  then  an  estates  with  extensive 
grounds,  in  the  eastern  province  of  Prussia,  and  in  Meck- 
lenburg; the  latter  in  the  more  densely-peopled  regions. 
The  genuine  merino  sheep,  the  Escorial  breed,  was  intro- 
dnoed  into  Germany  in  the  latter  part  of  the  eighteenth 
oentnry;  later  on,  another  breed,  also  Spanish,  the  Ne- 
gretti,  spread  into  Silesia  from  Bohemia  and  Moravia; 
and  in  1820  a  crossing  of  these  two  breeds  was  effected, 
and  the  improved  race,  the  Escorial-Negntti,  was  in- 
troduced generally.  Neverthele**,  sheep-breeding  aeems 
at  present  to  have  passed  its  point  of  culmination.  The 
number  of  aheep  ia  decreaaing  in  many  diatricU,  on  ao- 
oount of  the  heavy  competition  with  wool  imported  from 
Auatralia  and  South  America.  The  largeat  wool-marketa 
in  Oermany  an  held  at  Berlin  and  Bnslau,  and  in  South- 
ern Oermany  at  Kinhheim  on  the  Alb  in  WUrtemberg. 
In  1373,  Bavaria  possesaed  1,342,100  sheep ;  Mecklenbnrg- 
Schwerin,  1,100,048;  the  Thuringian  stetes,  599,370 ;  WUr- 
temberg, 575,9.10;  the  kingdom  of  Saxony,  206,830  (in 
1834,  604,950).  Swine  an  numerous  (1200-1500  on  1 
tq.  m.)  in  the  provinee  of  Saxony,  in  Thuringia,  Hesse, 
and  the  northern  part  of  Baden ;  goate  an  kept  by  small 
honseholden  in  the  mountain-regions.  Of  mules  and 
asses  there  an  only  a  very  few.  Of  useful  game,  hares 
an  numerous;  the  alpine  hare  ia  found  in  the  eastern 
part  of  the  country.  The  red  deer  does  not  go  farther  E. 
than  the  province  of  Prussia:  it  is  raised,  together  wit^ 
the  fallow  deer,  all  over  the  country  in  large  parks.  The 
elk  is  still  found  in  the  forest  of  Ibenhorst  at  the  Ku- 
risehe  Haff.  The  roe  is  very  frequent ;  the  black  roe  is  scarce, 
however,  and  the  white  roe  is  extinot  sinoe  1845.  The 
ohamoia  i*  fbnnd  in  the  Bavarian  Alps ;  the  wild-boar  in 
some  of  the  extensive  foreste  of  Northern  Germany.  The 
breeding  of  rabbite  is  incnasing.  The  marmot  is  found 
in  some  alpine  regions ;  the  beaver  now  and  tben  on  the 
Elbe ;  the  seal  at  the  sea.  Among  the  beasts  of  prey,  the 
wolf  is  the  most  dangerous ;  in  large  packs  it  ia  found  only 
in  the  extensive  fonste  to  the  W.  of  the  Rhine  and  in  the 
provinee  of  Prassia.     The  fox  is  very  common,  also  the 
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marten,  weuel,  and  fitohet.  Oreat  cars  is  beetovred  on  th« 
breeding  of  poultry ;  ohiokena,  duoka,  and  geese  are  found 
everyirhere ;  pheaaants  are  alio  common.  Swani  are  raised 
in  large  establishmenta  on  the  Havel.  Partridges  are  nu- 
merous, but  grouse  rare.  Wild-dnoks  are  oaught  in  great 
number  on  Sie  islands  of  the  North  Sea.  tSinging  birds 
are  proteete'd  by  law.  Fish  cultivation,  supported  by  es- 
tablishments for  artifieial  breeding  at  Munich  in  Bavaria 
and  Hilningen  in  Upper  Alsace,  is  steadily  developing. 
The  beet  frmh-water  nshei  are  the  carp,  raised  in  numer- 
ons  places ;  the  aheat-fish,  sometimes  weighing  100  pounds, 
in  the  Lake  of  Constance ;  the  beiols,  especially  fonnd  in 
Pomerania;  and  the  trout  in  limpid  mountain-brooks. 
Both  in  fresh  and  salt  water  live  the  perch,  eel,  pike,  and 
rudd.  Among  the  salt-water  fishes  the  herring  and  the 
flounder  are  the  most  important;  also  the  salmon  in  the 
Rhine,  and  the  sturgeon.  Crabs  and  oysters  are  consumed 
in  great  quantities.  Bees  are  very  extensively  kept  in  Si- 
lesia; in  1873,  Prussia  possessed  1,443,764  beehives. 

Of  the  total  population,  the  female  aex  (60.92  per  cent.)  ex- 
ceeds the  male  (49.08  per  cent.) ;  in  some  regions,  however, 
the  male  aex  exceeds  toe  female ;  as,  for  instance,  in  West- 
phalia, Rhenish  Prussia,  and  other  mining  or  manufac- 
turing districts.  The  increase  of  the  population  was,  up 
to  the  year  1840,  nearly  uniform  in  aH  parts  of  the  empire, 
and  showed  nearly  the  same  proportions  in  city  and  coun- 
try. But  the  building  of  railways  and  the  general  increase 
of  manufacturing  industry  effisoted  a  change.  Large  num- 
bers of  the  inhabitants  left  the  agrienltaral  districts,  es- 
pecially in  the  flat  lowlands,  and  gathered  in  cities  or 
distriots-  favorably  situated  for  manufacturing  business. 
This  movement  was  apparent  even  before  1867,  and  after 
that  time  it  became  still  more  striking.  Berlin  rose  from 
200,807  in  1819  to  920,000  in  1874;  Breslau  from  78,135  to 
208,025 ;  Dortmund  iVom  4453  to  55,000;  Essen  from  4721 
to  80,000.  The  annual  average  number  of  births  in  the 
German  empire  is  1,000,000;  of  deaths,  1,200,000;  of  mar- 
riages, 380,000.  Thus,  the  births  annually  exceed  the  deaths 
by  about  400,000.  But  a  great  part  of  this  surplus  is  lost 
to  Qermany  by  emigration:  1,420,464 emigrants  were  trans- 
ferred through  Bremen  from  1832  to  1873  ;  826,617  through 
Hamburg  from  1336  to  1873 ;  more  than  100,000  a  year 
from  both  places  in  the  years  1854, 1866-69, 1871-73.  Of 
the  total  number  of  emigrants,  more  than  1,700,000  were 
fhim  the  Gtorman  states.  If  to  this  number  are  added  the 
emigrants  before  1832,  and  those  transferred  firom  other 
places,  it  appears  that  in  this  century  more  than  2,000,000 
Qermans  hare  left  their  native  country.  Of  the  births 
in  Prussia,  more  than  8  per  cent,  are  illegitimate  (in  Bran- 
denburg, 11.4;  in  Westphalia,  more  than  3);  in  Bavaria, 
16  (1835-68,  21-22);  in  the  kingdom  of  Saxony,  12.5;  in 
WUrtemberg,  nearly  13;  in  Badon  and  Alsace-Lorraine, 
9-10;  in  Thuringia,  16;  in  Anhalt,  11;  in  Meoklenburg- 
Schwerin,  17 ;  in  Hamburg,  12.5 ;  and  in  Bremen,  7.  The 
density  of  the  population  is  very  unequa)  in  the  diffisrent 

farts  of  the  empire.  The  average  was  195  on  1  E.  so.  m.  in 
871.  In  Pmssia  it  reached  181 — namely,  in  Rlienish 
Prussia,  344;  in  Silesia,  238;  in  Hesse-Nassau,  229;  in 
Westphalia,  228 ;  in  Saxony,  216;  in  Brandenburg,  186; 
in  Sleawiek-Holstein,  146 ;  in  Posen,  142 ;  in  Hanover, 
132 ;  in  Prussia,  125 ;  and  in  Pomerania,  117.  The 
density  of  the  population  is  greatest  in  the  districts  of 
D'lisseldorf  (629)  and  Cologne  (400) ;  smallest  in  those  of 
Hanover  (102)  and  Liincburg  (85).  The  greatest  den- 
sity of  population  is  in  the  kingdom  of  Saxony — ^name- 
ly, 442  on  1  sq.  m.  Of  the  other  (}erman  states,  it  is 
in  Hesse  288  on  1  sq.  m.;  in  Alsace-Lorraine,  277;  in 
Baden,  248 :  in  Wilrtemberg,  241 ;  in  Thuringia,  221 ; 
in  Anhalt,  224 ;  in  Brunswick,  218 ;  in  Oldenburg,  127 ; 
and  in  Meoklenburg-Schwerin,  109.  The  most  scattered 
population  is  found  in  the  alpine  regions  of  the  8.,  in  the 
heath  and  moorlands  of  the  N.,  and  in  distriots  with  large 
estates ;  the  densest  population  is  found  In  regions  with 
small  estates  and  manufacturing  industry.  In  general, 
however,  such  a  concentration  of  the  population  as  is  found 
in  England  is  foreign  to  Giermany.  Of  the  2280  towns  of 
the  empire,  none  has  yet  1,000,000  inhabitants ;  8  have 
more  than  100,000 — namely,  Berlin,  920,000;  Hamburg, 
240,251;  Breslau,  207,997;  Dresden,  177,089;  Munich, 
169,693;  Cologne,  129,233;  Kitnigsberg,  112,092;  and 
Leipiig,  106,925 ;  24  bare  between  50,000  and  100,000— 
namely,  Frankfort  -  on  -  the  •  Main,  100,000;  Stuttgart, 
91,623;  Dansig,  88,975;  Hanover,  87,616;  Btrasbnrg, 
85,529 ;  Magdeburg,  84,401 ;  Nuremberg,  83,214 ;  Bre- 
men, 82,969;  Stettin,  76,280;  Barmen,  74,449;  Aix-la- 
Chapelle,  74,146 ;  Altona,  74,102;  Elberfeld,  71,384;  DOs- 
seldorf,  69,365;  Chemniti,  68,229;  Brunswick,  57,883; 
Crefeld,  57,105  ;  Posen,  56,374  ;  Mainz,  53,902  ;  Hiilhausen, 
52,825;  Halle,  52,620;  Essen,  51,513;  and  Augsburg, 
51,220.  Of  the  remaining  town.i,  28  hare  between  25,000 
•od  50,000  inhabitants ;  160  between  10,000  and  25,000 ; 


188  between  6000  and  10,000 ;  273  between  4000  and  6000; 
819  between  2000  and  4000 ;  and  780  below  2000. 

With  respect  to  the  language,  there  were  in  1871,  aoeord- 
ing  to  an  estimation,  37,832,000  Oermans  in  Oermany, 
and  3,226,000  not  Oermans — ^namely,  2,516,000  Poles  in 
the  provinces  of  Pruasia,  Posen,  Sileala,  and  Pomerania ; 
186,000  Wends  in  Brandenburg,  Silesia,  and  the  kingdom 
of  Saxony;  51,000  Bohemians  in  Silesia;  143,000  Litha- 
anians  in  the  province  of  Prussia,  along  the  Kurische  Haff 
and  the  Memel ;  150,000  Danes  in  Sleswick-Holstein ; 
230,000  Frenchmen  in  Alsace-Lorraine  and  Rhenish  Prus- 
sia ;  SOO  Kassul>es  in  Pomerania,  near  the  city  of  Stolp ; 
and  400  Knras  in  the  prorinoes  of  Prussia,  along  the 
Memel,  the  last  remnants  of  the  old  Prussians. 

Seligion. — The  Westphalian  treaty  of  1648  regulated  the 
relations  of  the  confessions,  and  in  general  these  regulations 
hare  not  changed,  though,  in  consequence  of  the  greater 
toleranoe  of  our  time,  many  Roman  Catholic  congregations 
have  Iwen  formed  in  oountries  formerly  Protestant,  and 
vie*  verad.  In  general,  the  Evangelical  Church  reigns  in 
Northern  Oermany,  and  the  Roman  Catholic  in  Southern. 
Aooording  to  the  census  of  1871,  there  were  in  the  German 
empire  25,581,676  Evangelicals  (62.30  per  oent.),  14,867,698 
Roman  Catholics  (36.21  per  cent.),  82,156  Christians  of 
other  denominations,  512,160  Jews  (1.35  per  cent.),  and 
17,156  persons  of  other  religions.  There  were  in  the 
Prussian  slate  15,987,927  Evangelicals  (64.89  per  cent.), 
8,267,862  Roman  Catholics  (33.55  per  cent.),  and  325,540 
Jews.  Among  the  minor  states  of  Northern  Germany, 
Oldenburg  is  the  only  one  which  has  a  considerable  Roman 
Catholic  population — namely,  22.49  per  oent. ;  in  the  other 
states  the  Roman  Catholic  element  never  exceeds  3  per 
cent.,  and  in  Mecklenburg  and  Lilbeck  it  falls  below  1,  In 
the  Thuringian  states  there  are  1,047,941  Evangelicals^ 
13,041  Roman  Catholics,  and  3309  Jews.  In  the  kingdom 
of  Saxony,  where  the  court  is  Roman  Catholic  since  1697, 
there  were  2,493,556  Evangelicals  (97  per  cent.),  53,642 
Roman  Catholics  (2.10  per  cent.),  and  3358  Jews.  Of 
the  South  German  states,  WUrtemberg  and  Hesse  are 
principally  Evangelical,  the  former  with  68.67  per  eent. 
(1,248,860),  the  latter  with  68.6  gcr  cent.  (585,399).  Ba- 
varia, Baden,  and  Alsace-Lorraine  are  principally  Roman 
Catholic  countries ;  in  Baden,  however,  the  court  is  Evan- 
gelical. In  1871  there  were  in  Bavaria  1,342,592  Protest- 
anU  (27.61  per  eent),  3,464,364  Roman  Catholics  (71.23 
per  cent,),  and  5066  Jews.  In  Baden  the  pereentago  of 
Evangelioals  rose  between  1852  and  1871  from  31.83  to 
,13.55;  in  Alsace-Lorraine,  between  1866  and  1871,  from 
15.30  to  17.47.  In  the  latter  country  the  increase  is  due  to 
immigration  iVom  other  German  oountries,  while  mamy 
Roman  Catholics  have  emigrated  to  France.  In  Baden 
there  were  491,008  Evangelicals  and  942,560  Roman  Cath- 
olics (64.49  per  cent.).  In  1871  there  were  in  Alsace-Lor- 
raine 270,752  Evangelicals  and  1,235,195  Roman  Catholios 
(79.70  per  cent.).  In  all  the  South  German  states,  with  the 
exception  of  WUrtemberg,  the  Jews  are  very  numerous, 
especially  in  the  towns  along  the  Rhine  and  in  the  villages 
which  formerly  belonged  to  the  Knights  of  the  Empire.  In 
1871  there  were  50,662  Jews  in  Bavaria  (mostly  in  Middle 
and  Lower  Franeonia  and  in  the  Palatinate),  40,928  in 
Alsace-Lorraine,  26,703  in  Baden,  25,873  in  Hesse,  and 
12,245  in  WUrtemberg. 

Manu/aeturta. — The  mannfacturing  industry  of  G  ermany 
has  been  subject  to  immense  flnetualions  during  the  last 
fifteen  years.  In  1860  it  was  inflaenced  by  tbe  war  in 
America;  later  it  suffered  moeh  from  the  unsettled  state 
of  Europe ;  after  the  close  of  the  war  against  Franoe  it  rose 
at  once  to  a  height  none  had  ever  expected,  but  from  whieh 
it  fell  in  1873,  partly  in  consequence  of  fraudulent  opera- 
tions. In  the  territory  of  the  empire  there  is  liberty  of 
carrying  on  any  kind  of  trade  or  manufacture,  and  boards 
of  trade  are  established  to  represent  the  manufacturing 
and  trading  interests.  The  manufacturing  industry  has 
its  oentres  in  the  Prussian  provinces  of  Rhenish  Prussia, 
Westphalia,  Brandenburg,  Silesia,  and  Saxony;  in  the 
kingdoms  of  Saxony,  WUrtemberg,  Alsace-Lorraine,  and 
parts  of  Bavaria,  Tharingia,  and  Baden.  Of  no  eoose- 
quence  in  this  respcot  are  SIcswiok-IIolstein,  Posen,  Meck- 
lenburg, Oldenburg,  and  Lippe.  (1)  The  manufacture  of 
woollens  employs  about  360,000  hands.  The  raw  material 
is  partly  imported  from  other  countries,  especially  from 
Australia;  1,088,700  owts.  were  imported  in  1873;  249,000 
cwts.  were  exported;  1,500,000  cwts.  were  worked  np. 
Coarse  woollen  stuffs  are  still  made  by  the  country  popu- 
lation in  the  north-eastern  part  of  the  empire  as  a  see- 
ondary  oeenpation,  while  the  making  of  cloth,  which  once 
was  very  oommon,  has  now  oeaaed  almost  entirely.  To 
provide  the  oloth-factories  with  yam,  about  1,750,000  spin- 
dles are  in  operation  in  different  spinning-fhctories,  situ- 
ated mostly  in  the  cloth-manufacturing  distriots,  but  also 
in  Upper  Alsaoe  and  in  tbe  kingdom  of  Saxony.    The 
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oloth-numufsetnring  industrj,  hu  its  principal  oantra  in 

the  goTemment  of  Aix-la-Chapelle,  in  whose  towns,  Bnrt- 
seheid,  DUren,  Eupen,  and  Aix-Ia-Cfaapolle,  it  has  flourished 
for  manj  years,  and  from  whioh  it  has  conquered  a  market 
for  itself  in  almost  every  part  of  the  world.  America  buys 
annually  cloths  and  doeskins  in  Aiz-la-Chapelle  to  the  value 
of  {,000,000  marks.  Another  cloth-manufacturing  region 
exists  in  Southern  Brandenburg,  and  a  third  is  found  in 
the  western  part  of  the  kingdom  of  Saxony.  Here,  and  in 
the  neighboring  parts  of  Thuringia,  the  manufacture  of 
other  kinds  of  woollen  stuffs  is  also  very  flourishing ;  in 
Qreii  and  Zeulenroda,  tho  German  Thibet  (20,000,000 
marks  annually) ;  in  Apolda,  hosiery;  in  Gera,  flne  woollens. 
Carpets  and  shawls  are  made  in  Berlin ;  Turkish  carpets 
in  »)hmiedeberg  in  Silesia.  (2)  The  industry  in  flax  and 
hemp  is  increasing,  but  as  yet  it  demands  a  considerable 
importaUon  of  raw  material  from  Kussia,  and  of  yam  from 
Qreat  Britain  and  Belgium.  The  centre  of  this  industry  is 
Bielefeld  in  Westphalia  and  its  vicinity,  where,  besides  the 
spinning  and  weaving  factories,  4000  hands  are  employed 
in  the  manufacture  of  home-made  linen.  Other  centres 
are  at  Zittau  in  tho  eastern  part  of  the  kingdom  of  Sax- 
ony and  in  the  Silesian  mountains.  In  the  whole  empire 
there  are  about  SO  flax-spinning  factories, with  280,000  spin- 
dles, and  about  460,000  looms  for  the  manufacture  of  linen, 
of  which  about  250,000  are  found  in  the  eastern  provinces 
of  the  Prussian  state,  where  linen  is  manufactured  by  the 
country  population  as  a  secondary  occupation.  Sailmaking 
is  important  in  the  seaports  ;  cordage  is  made  in  West- 
pbalia.  (3)  Cotton  manufactures  are  important  in  Alsace- 
Lorraine  (at  MUlhausen,  Colmar,  and  in  the  valleys  of  the 
Tosges) ;  in  the  kingdom  of  Saxony,  especially  in  tho  gov- 
ernment of  Zwickau  (Chemnitz),  and  in  WUrtemberg,  be- 
tween Reutlingen  and  Qcislingen.  In  1872  there  were  430 
cotton-spinning  factories  with  about  5,000,000  spindles  in 
the  empire ;  in  1834  there  were  only  600,000  spindles.  At 
the  same  time  the  working  capacity  of  the  spindles  has  in- 
creased immensely.  In  1836  a  spindle  consumed  only  24 
pounds  daily ;  in  1870,  nearly  70  pounds.  The  importation 
of  raw  cotton  rose  from  230,000  cwts.  in  1836  to  3,578,500 
ewts.  inl873;  the  exportation  from  45,000  to  1,163,800 
cwts. ;  the  annual  consumption  from  185,000  cwts.  to 
2,412,700  cwts.  Besides,  in  1 873  an  importation  took  place 
of  426,400  cwts.  of  cotton  yam,  and  on  exportation  of 
t7,800  cwts.  In  1836  the  German  spinning-factories  pro- 
duced only  20,  but  in  1871,  82  per  cent,  of  the  yarn  de- 
manded. Some  yean  ago  there  were  in  the  empire  1030 
establishments  for  cotton  weaving,  with  48,000  mcchanioal 
looms.  But  the  total  number  of  cotton-looms  in  the  em- 
pire now  amounts  to  225,000.  (4)  The  silk  and  velvet 
manufactures  have  their  centre  in  Rhenish  Prussia,  in  the 
cities  of  Crefeld,  Elberfeld,  Barmen,  and  Vierscn.  In  1871 
there  were  in  Crefeld  32,000  looms,  producing  goods  to  the 
value  of  76,000,000  marks,  of  which  Great  Britain  received 
26,000,000,  and  countries  outside  of  Europe  13,000,000. 
Viersen  manufactures  especially  velvet  ribbons.  In  heavy, 
all-silk  goods  Germany  cannot  compete  with  Franco,  but 
in  lighter  kinds  of  velvet  it  can,  and  its  half-silk  goods  are 
superior  to  the  French.  (5)  Among  the  other  branches 
of  tho  weaving  industry  of  great  importance  are  lace- 
making  and  embroidery  in  the  kingdom  of  Saxony,  whore 
numerous  power-looms  are  used ;  embroidery  in  South- 
em  Wilrtemberg  ;  the  manufactures  of  galloons  and  fringes 
in  Berlin  and  Barmen  ;  of  umbrellas  in  Berlin  and  Frank- 
fort-on-the-Main  ;  of  ready-made  clothes  in  all  large  cities; 
of  corsets  in  Wiirtemberg  ;  of  oilcloth  in  Leipsic  and  Ber- 
lin. (0)  Auxiliary  branches  of  the  yarn  and  cloth  man- 
nfketnring  industry  are  the  dyeing  and  printing  establish- 
ments. For  silk-dyeing  Crefeld  is  the  most  important 
place ;  for  Turkey -red,  Elberfeld  and  Barmen  in  the  valley 
oftheWupper.  For  calico-printing  there  are  celebrated 
establishments  at  Berlin  and  MUlhausen  in  Alsace,  at  Augs- 
burg in  Bavaria,  at  Siickingen,  LiJrrach,  and  Ci/nstance  in 
Southern  Baden,  etc.  (7)  The  manufacture  of  leather  is 
important  in  tho  southern  and  western  states.  Excellent 
leather  is  produced  at  Maim  and  Worms  in  Rhenish  Hesse, 
at  HalmSay  in  Rhenish  Prussia,  in  the  Siegcnsche  Land  in 
Westphalia,  and  at  Eschwege  in  Hesse- Nassau.  Fine  boots 
are  made  for  exportation  in  Rhenish  Bavaria  end  atMentz, 
and  leather  goods  of  excellent  quality  at  Berlin,  Nurem- 
berg, Offenbach,  Hanau,  etc. ;  gloves  for  exportaticn  in 
WUrtemberg.  (8)  For  the  manufacture  of  paper  there  are 
950  establishments  in  the  empire,  employing  more  than 
25,000  hands.  The  most  important  are  those  in  the  dis- 
tricts of  Dliren  and  JQIich,  near  Aix-la-Chapelle  in  Rhen- 
ish Prussia,  and  on  both  sides  of  the  Lenno  in  the  govern- 
ment of  Amsberg  in  Westphalia,  though  many  of  the  fac- 
tories in  these  regions  produce  only  wrapping  and  straw 
paper.  In  the  other  parts  of  the  empire  the  paper-fac- 
tories are  more  isolated.  (9)  Among  the  other  branches 
of  industry  in  animal  and  vegetable  materials,  tho  man- 
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nfaotures  of  straw  goods  in  the  Blaok  Forest  and  the  Vos- 
ges,  and  at  Dippoldswalde  in  the  kingdom  of  Bazony,  are 
important,  ana  of  basket-work  in  Upper  Franeonia  in  Ba- 
varia. There  are  10,000  saw-mills  in  the  empire;  the 
largest  are  those  at  the  Finow  Canal  in  Btandenburg,  and 
on  the  Memel  in  East  Prussia,  where  they  are  worked  by 
steam.  The  manufacture  of  furniture  for  exportation  is 
also  important,  especially  at  Mains,  of  turnery-ware  in 
wood,  amber,  meerschaum,  and  mother-of-pearl ;  of  carved 
work,  both  in  wood  and  bone,  in  the  Alps  and  at  Nurem- 
berg ;  of  hats,  which  branch  is  steadily  increasing ;  of  gum 
and  gutta-peniha  goods,  especially  at  Harbnrg  in  Hanover 
and  at  Berlin.  (10)  The  manufacture  of  tobacco  and  ci- 
gars is  carried  on  in  3600  establishments,  whioh  employ 
about  70,000  hands.  Bremen  is  its  centre  (200  establish- 
ments with  8000  hands),  and  it  prevails  in  the  adjacent  Han- 
overian distriot*.  (11)  For  the  maonfaoture  of  food  there 
are  65,000  oom-mills  in  the  empire,  of  which  1000  are  worked 
by  steam,  2500  by  animal  power,  and  the  rest  by  water  or 
wind.  The  number  of  beet-root  sugar  faotories  in  the  empire 
amounted  in  1874toS36, employing  55,000  hands;  5,640,700 
cwts.  of  raw  sngar  were  proauced.  Magdeburg  is  Uie  prin- 
cipal sugar-market.  There  are  besides  45  sugar-refineriea 
in  the  empire,  in  Hamburg,  Bremen,  Cologne,  Brunswick, 
and  Magdeburg.  Meat  is  salted  in  large  establishments 
in  Hamburg,  Bremen,  and  Daniig,  and  preserved  at 
GUtersloh  in  Westphalia  and  Qotha;  famous  are  the 
jiAtit  de  /oiet  grat  of  Strasbnrg,  the  Weftphalian  hams, 
the  smoked  beef  of  Hamburg,  and  the  Pomeranian  goose- 
breasts.  (12)  In  the  manufacture  of  beverages,  Bavaria 
oooupies  the  first  plaoe  in  beer-brewing  in  the  world ;  in 
1872  it  produced  in  5127  establishments  nearly  11,009,000 
hectolitres  of  beer.  The  most  important  places  are  Munich, 
Regensbnrg,  Nuremberg,  Augsburg,  Erlangen,  Kulmbach, 
and  Hof.  Bavarian  beer  is  now  made  throughout  the  whole 
of  Northern  Germany,  but  it  cannot  compete  with  the  gen- 
nine  Bavarian  product.  There  are  in  Northern  Germany 
10,220  beer-breweries,  and  in  Sontharn  Germany,  besides 
those  of  Bavaria  and  Alsace-Lorraine,  3490.  The  brandy- 
distilleries  of  Germany  number  25,000,  of  which  many, 
however,  are  only  worked  by  the  country  population  as  a 
secondary  occupation.  The  distilleries  of  NorUiem  Ger- 
many consume  annually  3,500,000  faeotolitres  of  barley, 
20,000,000  hectolitres  of  potatoes,  180  hectolitres  of  Juniper- 
berries,  1,000,000  cwts.  of  molasses,  and  230,000  hectolitres 
of  fruit  and  grapes.  Of  special  importance  in  this  respeot 
is  Nordhausen  in  the  province  of  Saxony.  Sparklhig wines 
are  manufactured  in  the  Rhine  regions.  Of  vinegar-fac- 
tories there  are  1600  in  the  empire.  (13)  There  are  650 
faetories  for  the  manufactare  of  chemicals  and  dyestuffs. 
The  former  are  principally  situated  at  the  large  salt-works, 
and  it  is  especially  the  potassic  salts  of  Stassfnrth  in  the 
prorinoe  of  Saxony,  and  of  Leopoldshall  in  Anhalt,  which 
nave  given  rise  to  immense  factories  for  chemicals  which 
export  their  prodnots  to  every  oountry  of  Europe.  There 
are  color  maonfaetories  in  Thuringia  and  in  Bavaria,  at 
Nuremberg,  Schweinfurt,  and  Amberg;  ultramarine  is 
made  at  Nuremberg  and  in  Rhenish  Prussia;  aniline  at 
Elberfeld,  Ludwigshafen,  Mannheim,  and  Crefeld.  There 
are  180  factories  for  perfiimery,  among  the  products  of 
whioh  is  the  eau  do  cologne;  7000  oil-mills  and  oil-refin- 
eries ;  350  oandle  and  soap  factories ;  1200  potash  factories. 
(14)  There  arc  18,000  brickkilns  in  Germany.  They  are 
largest  and  most  frequent  along  the  navigable  streams  of 
the  province  of  Brandenburg  (the  Havel,  Finow  Canal), 
where  they  (Ornish  the  building  materials  for  the  rapidly 
growing  capital  of  the  empire.  For  the  manufacture  of 
pottery  and  other  earthenware  there  are  600  establishments. 
There  are  110  porcelain-factories;  that  of  Meissen — now 
in  the  adjacent  Triebsche  Valley — ^is  the  oldest  in  Europe 
(1710).  (15)  For  the  manufacture  of  glass  and  glassware 
there  are  300  establishments  in  the  empire,  employing 
35,000  hands.  They  arc  numerous  in  tho  forest-regions  of 
Eastern  Bavaria,  Thuringia,  and  Lorraine,  and  in  the  coal- 
regions  on  tho  Ruhr ;  in  the  North  German  lowland  they 
are  found  only  in  remote  forest  districts,  where  a  more 
profitable  use  of  thewood  seems  impossible.  (16)  Of  other 
manufactures  of  stone  and  earth,  there  are  in  Germany  5200 
limekilns  and  400  gypsum-mills;  the  manufacture  of  Port- 
land cement  is  increasing.  Slates  and  slate-pencils  are  made 
in  ThUringer  Wald  and  Franeonia;  marble  articles  in  the 
Bavarian  Alps,  especially  at  Borchtesgaden,  in  the  slate 
mountains  in  Westphalia,  and  in  the  Han  at  Rilbeland. 
(17)  The  first  steam-engine  in  Germany  was  put  in  opera- 
tion Apr.  4,  1788,  at  Friedrichsbtitte,  near  Tamowits,  in 
Upper  Silesia.  Twenty-five  years  ago  the  most  of  the  loco- 
motives and  machines  were  imported  from  foreign  countries, 
but  since  that  time  the  German  machine-works  have  im- 
proved so  much  that  they  are  capable  not  only  of  satisfy- 
ing all  domestic  wants,  but  even  of  exporting.  Since  1867 
the  exportation  of  machinery  from  the  German  Zollverein  has 
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•zoveded  the  importatioD.  In  the  whole  empire  there  Bre 
at  present  7aO  maohine-worlu, employing  90,000  handa.  The 
most  prominent  plaeea  are  Berlin  (loeomotivos  and  sewing- 
maohmea),  employing  more  than  1S,000  hands ;  Chomnits, 
with  more  than  10,000  workmen ;  Mttlhaosen  in  Alsaoe;  and 
Tariooi  towns  in  the  kingdom  of  Saxony.  (18)  The  manu- 
faotore  of  railway  cars  has  large  establishments  at  Berlin, 
Aix-la-Chapelle,  Breslau,  QSrliti,  Cologne,  Cassel,  Munich, 
Btttttgart,  Cfarlsruhe,  Haini,  and  Branswiok.  The  expulsion 
in  1870  of  all  Oermans  from  France  was  adrantagaoos  to  the 
manafaoture  of  carriages.  Shipbuilding  is  carried  on  in  Ham- 
burg, Bremen,  at  different  plaoes  on  the  Oder  below  Stettin,  at 
Dan«ic,  and  Lttbeek.  War  vessels  are  built  at  Kiel,  Dantig 
and  mlhelmsharen  on  the  Jade.  Large  iron-dads,  how- 
•rer,  are  bought  from  foreign  countries,  as  also  a  considerable 
number  of  merchant  ressels.  (19)  Pianofortes  are  made  with 
great  perfection  at  different  places ;  organs  at  Dresden ;  har- 
moniums at  Gerain  Tburingla;  string  instmments  of  differ- 
entUnds  at  MittenwaldinUpper  Bavaria,  Cassel,  andAdorf 
in  Saxony ;  mnsieal  boxes  in  the  Blaok  Forest.  Tha  manu- 
facture of  watches  employs  about  10,300  hands  in  the  Blaok 
Forest.  Munioh  is  the  centre  for  the  manufacture  of  soien- 
tiflc  and  optical  instruments ;  other  important  plaoea  are 
Nuremberg  and  Rathe,  now  in  Brandenburg.  (20)  The 
manufacture  of  iron  and  steel  goods  is  the  chief  industrial 
parsnit  in  large  parts  of  Westplialia,  Rhenish  Prussia,  and 
Lorraine.  For  the  production  of  raw  iron  (more  than 
SS,000,000  cwts.  in  1872)  there  are  large  works  in  the  coal- 
regions.  The  production  of  steel  and  rolled  iron  amounted 
in  1872  to  24,300,000  cwts.  (in  Prussia  to  l»,482,S99cwta.), 
of  iron  rails  to  8,600,000  cwts.  (in  Prussia  to  7,221,632 
cwts.).  of  raw  and  oast  steel  of  different  kinds  to  6,250,000 
cwts.  (in  Prussia  to  5,768,098  cwts.),  of  iron  and  steel  plate 
to  2,300,000  cwU.  (in  Prussia  to  2,180,408  cwU.),  of  iron 
and  stael  wire  to  2,050,000  owU.  (in  Prussia  to  l,Sbt,3iS 
cwts.),  and  of  eastings  to  8,500,000  cwts.  (in  Prussia  to 
6,479^29  «wts.).  For  iron  and  steel  goods  the  Prussian 
goremments  of  Dttsaeldorf  (Rhenish  Prussia)  and  Ams- 
berg  (Westphalia)  are  the  centres;  for  arms,  Solingen;  for 
cutlery,  Remscheid.  The  largest  establishment  for  the 
manufaetnre  of  cast  steel,  and  generally  the  largest  indus- 
trial establishment  of  the  empire,  is  that  of  Empp  at  Essen 
in  Rhenish  Prussia,  celebrated  for  its  oannon.  It  employ* 
16,000  hands,  covers  an  area  of  400  hectares,  uses  270 
builers,  286  engines  of  9230  horse-power,  and  71  steam- 
hammers,  weighing  4340  cwts.  (21)  The  manufacture  of 
other  metals  is  important— of  silver  ware  at  Berlin ;  of  gold 
and  silver  ware  at  Stuttgart,  Pfonheim  in  Baden,  and 
Hanan  in  Hesse-Nassau;  of  gold  and  silver  thimbles  at 
Schomdorf  in  WUrtemberg ;  of  gold  and  silver  leafs  and 
wire  at  Nuremberg  and  FUrth  in  Bavaria;  of  bronses  in 
Frankfort-on-the-Maio ;  of  brass,  brcnse,  and  Oannaa 
silver  ware  at  Nurembeiv,  Filrth,  and  Augsburg  in  Bava- 
ria, Qmiind  and  Ulm  in  Wiirtemberg,  Pforabeim  in  Baden, 
Offenbach  in  Hease,  Iserlohn  and  Altena  in  Westplialia; 
and  of  tinware  at  Lildenscheid  in  Westphalia. 

Oommene. — The  ZoUverein,  established  in  1833  by  the 
acceptance  by  Bavaria  and  Wiirtemberg  of  the  conunereial 
agreements  existing  between  Prussia  and  the  Hessian  coun- 
tries, and  now  comprising  all  the  German  states,  has  exer- 
cised a  large  and  beneficiaJ  influence  on  the  commerce  of  the 
empire  by  abrogating  ii^jurious  restraints  and  destroying 
many  unnatural  barriers.  To  the  ZoUverein  belong  tho 
grand  duchy  of  Luxemborg  and  an  Austrian  parish  to  the  S. 
of  Kempten  in  Bavaria,  but  not  the  free  ports  of  Hamburg, 
Altona,Srcmen  and  Bremer  Hafen,  G«retemUndo,  and  some 
districts  in  Southern  Baden.  Tho  Oerman  custom  law  dates 
tnta  July  1, 1869;  a  new  tariff  was  introduced  Oct.  1, 1873. 
All  duties  on  export  and  transit  are  abolished,  and  the  duty 
on  imports  is  very  reasonable.  The  value  of  goods  imported 
to  the  German  ZoUverein  in  1872  amounted  to  3,468,480,000 
marks;  that  of  exports  to  2,494,620,000  marks.  The 
principal  items  of  importation  were — spinning  materials, 
588,900,000;  timber  and  wood,  297,000,000;  corn  and 
milling  products,  270,300,000 ;  animals  and  animal 
food,  230,700,000;  pncions  metals,  206,400,000;  yams, 
194,700,000;  felt,  hair,  feathers,  hides,  and  leather, 
193,500,000 ;  sugar,  coffee,  and  spices,  192,600,000 ;  woven 
fabrics  and  cloths,  187,000,000;  fats,  oils,  and  soaps, 
178,000,000:  drugs,  chemicals,  and  dyestuffs,  172,680,000; 
raw  metals,  140,000,000.  The  principal  items  of  exporta- 
tion were— woven  fabrics  and  cloths,  450,300,000;  com 
and  milling  products,  215,100,000;  spinning  materials, 
199,900,000;  precions  metals,  174,000,000;  animals  and 
animal  food,  173,400,000;  timber  and  wood,  115,800,000. 
The  valne  of  the  importations  in  1872  through  the  two 
firee  port*  Bremen  and  Hamburg  was — for  Hamburg, 
3,017,222,875  marks  (by  sea,  1,297,722,805;  by  land, 
720,500,070);  for  Bremen,  496,197,211  marks  (by  sea, 
316.602,622;  by  land,  179,594,509). 

The  commercial  fleet  of  Germany  oooupies  the  third 


place,  and  follows  immediately  after  those  of  Great  Britain 
and  North  America.  It  consisted  in  1873  of  5082  vessels, 
of  1,308,988  tons  burden ;  of  these,  3401  vessels  of  650,951 
tons,  belonged  to  Prussia;  257  vessels  of  231,805  tons,  to 
Branen;  408  Teasel*  of  109,839  tons,  to  Hamburg;  426 
vessels  of  142,954  tons,  to  Mecklenburg;  542  vessels  of  71,547 
tons,  to  Oldenburg;  48  vessels  of  11,892  tons,  to  Llibock; 
or  to  the  North  Sea  fleet,  2672  vessels  of  689,557  tons,  and 
to  the  Baltic  fleet,  2410  vessels  of  619,431  tons.  Of  the  ves- 
sels, 219  wore  steamers  of  165,178  tons  burden  and  29,139 
horso-power.  In  1871  there  entered  69,710  vessels  of 
8,542,000  tons;  in  1872,  71,907  vessels  of  8,994,000  tons. 
In  1871  there  cleared  69,138  vessels  of  8,447,000  tons;  in 
1872,  69,829  vessels  of  8,855,000  tons.  Among  the  seaports 
of  the  empire,  Hamburg  and  Bremen  occupy  the  first 
places,  ibe  tonnage  of  entering  vessels  rose  in  Ham- 
burg, between  IS41  and  1872,  more  than  500  per  cent. — 
namely,  from  520,000  to  2,775,000 ;  and  in  Bremen,  between 
1847  and  1872,  more  than  350  per  cent — namely,  from 
312,000  to  1,136,000.  It  is  principally  these  ports  which 
carry  on  the  traffic  with  England  and  the  Transatlantic 
countries.  They  maintain  numerous  steamship  lines,  and 
the  main  stream  of  emigration  passes  through  them.  For 
inland  navigation  there  are  16991.2  E.  miles  of  water-roads, 
of  which  8140  are  in  Prussia  and  1155  in  Bavaria.  In  1872 
there  were  21,364  coasters,  river-craft,  and  canal-boats  in 
tha  empire,  with  a  carrying  capacity  of  31,036,550  cwts.; 
of  these,  20,901  were  sailing  vessels  and  463  steamers. 

The  first  railway  in  Germany,  the  Lndwigsbahn,  from 
Nuremberg  to  FUrth,  3.7  E.  m.  long,  was  opened  Deo.  7, 
1835;  the  first  long  line  was  contracted  for  between  1S37 
and  1839,  from  Dresden  to  Leipzig.  The  total  length  of 
the  railways  in  Germany  was  3.7  B.  m.  in  1836, 13  in  18.17, 
86.4  in  1838, 149  in  1839, 291  in  1840, 1332  in  1845,  3638  in 
1850,  4863  in  1855,  6890  in  1860,  8637  in  1865, 11,379  in 
1870,  and  15,158  in  1874;  so  that  there  is  at  present  an 
average  of  1.6  E.  m.  to  each  E.  sq.  m.  In  1874,  6726  E.  m. 
belonged  to  the  government  roads,  1 598  E.  m.  to  private  roads 
managed  under  the  snperintendenoe  of  tho  state,  and  6828 
to  other  private  roads.  More  than  5000  E.  m.  have  double 
tracks.  The  total  cost  of  construction  amounted  in  1874  to 
5,000,000,000  marks.  The  cheapest  were  the  Kottbus-Gros- 
■enhain  and  Nuremberg-Flirtn  lines,  averaging  100,000 
marks  per  mile ;  the  most  expensive  were  those  of  Rhine- 
Nahe  and  Zittau-Reichenberg,  averaging  more  than  666,000 
marks  per  mile,  and  those  of  Hausai^-Villingen  in  the 
Black  forest  and  Cologne-Mindon,  averaging  between 
600,000  and  666,000  marks  per  mile.  There  ar«  at  pres- 
ent 65,200  miles  of  highways  in  the  country. 

The  post  and  telegraphs  are  uniformly  organised  through- 
out the  empire,  thongn  in  Bavaria  and  Wiirtemberg  they 
have  separate  administrations.  Between  the  German  em- 
pire and  Austro-Hungary  there  exists  a  postal  convention 
of  Hay  7, 1872,  and  a  telegraph  convention  of  Oct.  5,  1871. 
In  1873  the  number  of  post-offlce*  amounted  to  7600,  of 
which  1600  were  in  Bavaria  and  WUrtemberg.  The  entire 
length  of  the  post-routes  of  tho  empire  was  in  1873 — on 
railways,  11,903  m.,  on  highways,  37,926  miles.  There 
were  delivered  454,554,920  letters,  26,948,267  postal  cards, 
69,056,824  printed  articles,  248,154,482  newspapers, 
49,004,406  packages  (weighing  289,957,140  pounds,  and 
valued  at  4,016,149,326  thalera).  In  Bavaria  and  WUrtem- 
berg were  delivered  about  80,000,000  of  letters  and  as 
many  newspapers.  At  the  end  of  1872  the  entire  length 
of  telegraph-lines  in  Germany  was  23,345  m.,  of  which 
4265  m.  were  in  Bavaria  and  1380  m.  in  WUrtemberg; 
that  of  the  wires,  77,858  m.  The  number  of  stations  was 
4038;  the  number  of  despatches — private,  7,086,579 ;  offi- 
cial, 451,403;  international  sent  ont,l, 894,402;  international 
received,  2,022,329;  transit,  711,241;  total  12,165,954. 

In  the  middle  of  1874  there  existed  in  Germany  195  stock 
institutions  for  deposits  and  industrial  credit,  with  an  issue 
of  2,180,000,000  and  a  capital  of  1,700,000,000.  There  were 
also,  for  the  same  purpose,  40  state  and  communal  institu- 
tions. The  most  important  banking  institution  is  the  Bank 
of  Prussia,  founded  in  1765,  and  in  1846  transformed  into 
a  stock  institution.  Very  common  are  savings  banks  and 
the  Deutsche  Genossenschaftswesen,  founded  in  1850  by 
Schulie-Dolitsoh,  and  since  1873  existing  in  Austria  and 
Luxemburg,  and  now  (1874)  numbering  1,300,000  mem- 
bers. 

Education. — For  general  education  the  German  people 
are  deeply  indebted  to  Pcstaloui  and  hi*  disciples,  who, 
aided  by  political  circumstances  during  the  early  part  of 
the  present  century,  succeeded  in  reforming  the  whole 
school-system  of  Prussia.  This  reform  received  a  hard 
blow,  however,  from  the  reaction  which  in  Prussia  began 
after  1840  with  Eichhorn.  The  retrograde  movement  was 
at  first  hardly  apparent ;  in  many  points  it  worked  even 
beneficially,  but  it  became  very  evident  after  the  introduc- 
tion of  the  new  school  regulation  of  1854,  and  in  1872  it 
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was  gonerally  aoknovledged  that  school  matters  in  Qer- 
maQj  had  fallen  into  a  sort  of  dissolution.  Tha  regulation 
of  1S34  left  the  course  of  the  national  Oerman  develop- 
ment, and  hoped  to  qaenoh  the  ideas  of  the  revolution  and 
of  modem  times  by  an  ecclesiastical  reaction  and  a  narrow 
patriotism.  At  the  head  of  the  ecclesiastical  reaction  stood 
the  Ultramontane  partj,  and  it  pursued  its  plans  in  every 
direction.  Bat,  fortunately,  the  sucoessfal  wars  of  ISSS  and 
1870  and  the  foundation  of  a  Protestant  empire  formed  an 
efectire  opposition  to  the  Ultramontane  party,  and  made 
the  mistakes  of  the  reaction  apparent.  The  normal  sehools 
aaSered  still  more  than  the  primary  schools  in  this  period, 
both  from  a  vicious  system  and  from  insnfficient  teaohen. 
Improvements  have  oertainly  taken  place  since  1872,  bnt  a 
thorough  reform  of  the  matter  is  demanded,  and  for  it  a  lib- 
eral grant  of  money  is  necessary.  The  education  is  lowest  in 
the  eastern  provinces,  in  which  a  not  inconsiderable  per  oent- 
age  of  the  annual  levy  of  recmits  appean  to  have  received 
so  school  education  at  all ;  thus,  in  1873  in  the  governments 
of  Marienwerder,  Posen,  and  Bromberg  l&-'20  percent.,  in 
Oumbinnen  and  Dantig  10-13,  and  in  Eonigsberg  9.  Ao- 
conUng  to  the  oensas  of  1871,  there  were  in  Prussia  (oxolu- 
live  of  Rhenish  Prussia)  13,484,932  persons  above  ten  yean 
of  age  who  oonld  r«ad  and  write,  bnt  2,061,176  persons,  or 
13  per  cent,  of  the  whole  population  above  ten  years  of  age, 
had  no  school  eduoation  at  all.  In  other  Qerman  states 
lehool  matters  have  been  subject  to  similar  fluctuations. 
The  period  of  reaction  was  generally  shorter,  however,  and 
thus  the  gohools  of  several  countries — Baden,  WUrtemberg, 
and  Saxony — are  superior  to  thoso  of  Prussia.  In  1873,  7.3 
per  oent.  of  the  recruits  from  Bavaria  had  no  school  educa- 
tion. The  primary  lohools  are  generally  divided  according 
to  raligion,  but  eoclesiastios  have  been  removed  as  school 
directors  in  Prussia,  Alsace-Lorraine,  and  several  other 
countries.  Oermany  has  about  60,000  primary  schools, 
with  75,000  teachers  (male  and  female),  and  6,000,000 
pupils.  The  proportion  between  the  nnmber  of  inhabitants 
and  that  of  school-attending  children  is  as  1000  to  160. 
Each  teacher  has  on  an  average  80  pupils.  A  transition 
from  the  primary  schools  to  the  higher  is  formed  by  the 
middle  schools,  institutions  of  different  names  and  of  va- 
rious organiiation.  The  higher  school  institutions  are  di- 
vided into  ReaUchnUa  and  gymnasiums.  The  Roalsohuleo, 
subdivided  into  a  first  and  second  order  and  higher  burgher 
schools,  give  the  foundation  of  a  technical  edncation. 
Among  foreign  languages,  the  living  ones  have  the  prefer- 
ence ;  in  the  RealsohcJen  of  the  second  order  Latin  is  not 
taught.  In  1874  there  were  in  the  empire  106  schools  of 
the  first,  42  of  the  eeoond  order,  and  107  higher  burgher 
nhools,  containing  82,000  pupils.  The  gymnasiums  aim 
at  the  development  of  mental  productivity  (science  and 
art),  and  prepare  for  the  higher  government  offices  and 
for  the  nniversities.  Among  foreign  languages,  the  ancient 
have  the  preference.  In  1874  there  were  333  gymnasiums 
in  the  empire — 133  Evangelical,  57  Roman  Oatholio,  and 
03  mixed.  Together  with  the  170  progymnasiums,  or  so- 
called  Latin  schools,  they  contained  108,000  pupils.  For 
the  education  of  teaohers  for  tha  primary  schools  there  are 
156  seminaries — 110  Evangelical  and  40  Roman  Catholic ; 
furthermore,  9  for  teachers  for  the  Latin  schools  in  Prussia  ; 
1  for  preachers  at  Wittenberg;  4  for  Evangolioal  theology 
iu  WUrtemberg,  and  for  Roman  Catholic  theology  in  the 
dioceses  of  the  archbishops.  The  22  universities  consist, 
generally,  of  4  faculties— divinity,  law,  medicine,  and 
philosophy.  The  faculty  of  divinity  is  generally  Evan- 
gelical; Roman  Catholic  in  Munich,  Wtirsburg,  Freiburg, 
and  MUnster.  The  universities  of  Bonn,  Breslau,  and 
Tubingen  have  both  an  Evangelical  and  Roman  Catholic 
faculty  of  divinity ;  the  last  university  has  seven  faculties 
— namely,  besides  the  five  above  mentioned,  one  of  political 
economy  and  one  of  natural  philosophy.  The  universities 
of  Munich  and  Wuraburg  have  also  five  faculties — namely, 
one  of  political  economy,  besides  the  four  common  ones. 
The  academy  of  Miioster  ranks  with  universities,  though 
it  has  only  two  faeulties  (Roman  Catholic  divinity  and 
philosophy).  The  oldest  university  of  the  empire  is  that 
of  Heidelberg,  founded  in  1386;  the  youngest,  that  of 
Strasburg,  founded  in  1872.  These  nniversities  contained  in 
the  winter  of  1873^74,  1675  professors  andl7,737  students. 
As  technical  high  schools  are  considered  the  Academy  of 
Architeotora  in  Berlin,  the  polytechnic  schools  of  Aix- 
la-Chsjpelle,  Darmstadt,  Dresden,  Hanover,  Carlsmhe, 
Munich,  and  Stuttgart,  and  the  Collegium  Carolinum,  in 
Brunswick.  The  number  of  special  schools  is  very  great:  for 
architecture  and  mining,  the  mining  academies  at  Berlin,  at 
Freiberg  in  Saxo::y,  and  at  Clausthal  in  the  Kara ;  for  forest 
cnltiration,  the  academy  at  Xenstadt-Eberswalde  in  Bran- 
denburg, at  MUnden  in  Hanover,  at  Tharand  in  Saxony ; 
for  commerce  and  the  science  of  war,  the  military  academies 
at  Berlin  and  Munich  ;  for  agriculture,  music,  and  naviga- 
tion.   There  are  also  63  asylums  for  the  deaf  and  dumb. 


and  28  for  the  blind ;  nnraerons  learned  societies  and  as- 
sooiatlons,  libraries,  museums,  soological  and  botanioal 
gardens.  In  1873  the  total  nnmber  of  literary  produotions 
amounted  to  11,315  (in  1871,  10,669)— namely,  collected 
works,  science  of  literatnre;  bibliography,  258 ;  theology, 
1239 ;  law,  politics,  statistics,  1051 ;  mmlical  and  veterinary 
science,  514;  natural  philosophy,  chemistry,  pharmacy, 
000 ;  philosophy,  157 ;  pedagogical  soienoe,  German  school- 
books,  1314;  books  for  the  young,  337;  classical  and 
Oriental  languages,  antiquities,  mythology,  438;  modem 
languages.  Old  German  literature,  346 ;  history,  biography, 
memoirs,  correspondence,  690 ;  geography,  travels,  339 ; 
mathematics,  astronomy,  162  ;  science  of  war,  314;  science 
of  commerce  and  trade,  402 ;  building,  machinery,  rail- 
ways, mining,  navigation,  331 ;  forest,  hunting,  59 ;  agri- 
culture and  hortioultnre,  310 ;  romances,  poems,  theatre, 
948;  fine  arts,  391;  books  for  the  people,  205;  Free- 
masonry, 19;  miscellaneous  writings,  590;  maps,  220. 
The  Oerman  Zollverein  imported  54,349  owts.  of  book*  in 
1373,  and  107,000  owts.  were  exported. 

C%urcA  Matten. — Tho  constitution  of  the  Evangelieal 
Church  is  different  in  the  different  states.  In  Prassia  the 
highest  church  authority  is  the  ecclesiastical  council;  a 
general  synod  for  the  eight  old  provinces  is  under  consid- 
eration. The  synodal  system  is  developed  in  Bavaria, 
Saxony,  Wiirtemberg,  Baden,  and  Hesse.  In  most  states 
a  presbyterian  system  exists ;  in  others,  the  constitution  of 
the  Evangelical  Church  rests  on  a  oousistorial  system.  The 
highest  ecclesiastics  are  the  general  superintendents  and 
the  superintendents ;  in  Alsace-Lorraine  the  church  inspec- 
tors. Tha  Evangelical  Church  in  the  German  empire  has 
16,000  ecolesiaatics.  For  the  Roman  Catholics  there  are 
5  archbishoprics  (Cologne,  Gnesen-Posen,  Munich-Freising, 
Bamberg,  and  Freiburg),  20  bishoprics,  and  3  vicariates 
apostolic.  There  are  in  the  whole  empire  about  20,000 
Roman  Catholic  priests,  and  moro  than  800  monasteries. 
The  Jesuits  were  excluded  from  the  territory  of  the  empire 
by  the  law  of  July  4,  1872. 

CoiM(i(ii(ioN. — The  constitution  of  the  empire  dates  from 
April  16, 1871,  with  some  modifications  made  in  1873.  It 
consists  of  14  articles  and  78  paragraphs.  Article  I.  defines 
the  territory  of  the  oonfederation,     Artiola  II.  treats  of  its 

fovemment,  which  is  exercised  by  the  federal  council, 
taodfraA,  and  the  diet,  Seiehtlag.  Article  III.  discourses 
on  the  federal  eouneil,  which  consists  of  delegates  from  the 
federal  states — 17  from  Prussia,  6  from  Bavaria,  4  from 
Saxony,  4  from  WUrtemberg,  3  from  Baden,  3  from  Hesse, 
2  from  Hecklenburg-Sohwerin,  2  from  Brunswick,  and  1 
from  each  of  the  other  states,  with  the  cvception  of  Alsaoe- 
Lorraine.  Article  IV.  confers  the  presidency  of  the  ooD- 
federation  on  the  king  of  Prussia,  who  bears  the  title  of 
DmUcher  Kaiier.  Article  V.  treats  of  the  diet,  which  is 
constituted  by  general  and  direct  election  by  ballot,  and 
consists  of  397  members  ( 1  representative  for  every  100,000 
inhabitants) — 235  from  Prussia,  1  from  Lancnburg,  48  from 
Bavaria,  23  from  Saxony,  17  from  WUrtemberg,  15  from 
Alsace-Lorraine,  14  from  Baden,  9  from  Hesse,  6  from 
Mecklenburg-Schwerin,  3  from  Saxe- Weimar,  3  from  Olden- 
burg, 3  from  Brunswick,  3  from  Hamburg,  2  from  Saxe- 
Meiningen,  2  from  Saze-Coburg-Gotba,  2  from  Anhalt,  and 
1  from  each  of  the  other  states.  The  legislative  period  lasts 
three  years  when  no  dissolution  of  the  diet  takes  place. 
All  Oerman  states,  except  tho  two  Mooklenbargs,  in  whieh 
feudality  still  exists,  possess  constitutions  more  or  less  in 
harmony  with  modem  views;  the  controversy,  however,  be- 
tween the  old  and  the  new  is  not  yet  closed  at  every  point. 
Tho  greater  number  of  mediatized  princes  bavo  seats  in  the 
upper  houses  of  the  southern  states  and  in  tho  Prussian  HtT' 
renhatit.  At  the  head  of  the  administration  of  the  empire 
stands  the  chancellor  of  the  realm,  with  offices  for  the  post, 
telegraphs,  railways,  and  statistics  of  the  empire,  and  a  sep- 
arate office  for  the  affairs  of  Alsace-Lorraine.  The  chancel- 
lorship is  at  present  connected  with  the  ministry  of  foreign 
affairs.  Underthe  minister  of  foreign  affairs  stand  the  ambas- 
sadors and  consuls  of  tho  empire.  Besides  tho  ambassadors 
of  the  empire,  the  different  states  may  represent  themselves 
at  foreign  courts  by  special  ambassadors.  For  the  whole 
empire  there  are  furthermore  a  common  school  committee 
for  all  the  higher  schools,  and  a  oommon  board  of  trade  in 
Leipzig,  the  highest  anthority  in  all  matters  of  commerce 
or  trade.  The  federal  council  forms  standing  committees 
for  the  army  and  fortresses,  navigation,  toll  and  taxes, 
commerce  and  trade,  railways,  post  and  telegraph,  and  for 
the  affairs  of  Alsace-Lorraine.  In  tho  administration  of 
justice  the  German  empire  exhibits  still  the  same  want  of 
uniformity  it  formerly  showed  in  political  and  military  af- 
fairs. When  smaller  differences  are  overIookod,Germany  con- 
sists of  five  different  jurisdictions.  The  Prussian  municipal 
law  is  valid  in  the  largest  part  of  those  countries  which  be- 
longed to  Prussia  before  1866  and  before  1806.  The  Roman 
law  is  predominant  in  the  new  Prussian  provinces,  the  Saxon 
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oiril  law  ia  Saxe,  the  oommon  law  of  Baden  in  Baden,  and 
the  French  code  on  the  left  aide  of  the  Rhine,  and  on  the 
right  in  the  former  grand  duohy  of  Berg  (the  goremmenta 
of  Bliueldorf,  Blberfeld,  and  Barmen). 

J'iaaiKM. — The  revenues  of  the  empire  are  derived  from 
toll,  esoiie  of  oonaomption,  post,  and  telegraph,  or,  if  nooea- 
sary,  they  are  levied  from  the  several  states  aeoordiog  to 
the  number  of  inhabitants.  A  oommon  imperial  inoome- 
taz  will  be  introduced.  In  1873  the  reoeipts  and  expenses 
of  the  empire  amounted  to  444,470,825  marks.  Tne  le- 
ceipts  were  —  toll  and  ezoise,  198,716,160;  stamp-tax, 
4,909,800;  post,  14,749,634;  telegraph,  471,969;  govern- 
ment railways  in  Alsace-Lorraine,  7,637,979 ;  of  the  French 
war-indemnity,  57,&94,876 ;  surplus  from  1872, 38,552,073 ; 
interest  on  capital,  4,201,200;  levies  from  the  states, 
67,144,251.  Toe  standing  expenses  are — the  imperial 
chancery,  4,114,764;  the  diet,  202,077;  the  ministry  of 
foreign  affairs,  4,980,495 ;  the  army,  278,499,627 ;  the  navy, 
13,834,674;  interest  on  the  debt,  7,290,000;  the  court  of 
accounts,  294,600;  the  supreme  board  of  trade,  301,800; 
tent-allowance  to  the  omoers  of  the  army  and  navy, 
16,084,260,  and  to  the  officers  of  the  imperial  railways, 
121,050 ;  total,  363,720,225  marks.  The  extraordinary  ex- 
penses amounted  to  81,008,100  marks — namely,  for  the  army, 
28,989,966;  for  the  nary,  39,534,510;  the  railway  of  St 
Gotthard,  2,105,064;  the  mint,  8,400,000.  Theempire  has 
now  no  debt.  Paper  money  to  the  amount  of  120,000,000 
will  be  put  into  circulation  in  1876,  instead  of  the  present 
paper  money  of  the  separate  states. 

Anntf  and  Navy. — The  present  military  system  of  Qer- 
many  was  established  by  Articles  IX.  aud  XI.  of  the  con- 
stitution of  Apr.  16,  1871,  by  the  law  of  Nor.  9,  1867,  oon- 
eaming  the  duty  of  military  service,  and  by  the  laws  of 
Hay  2,  1874,  and  Mar.  26,  1868.  The  armed  power  oon- 
sists  of  the  army,  the  navy,  and  the  LandilMrm.  The  army 
is  divided  into  the  standing  army  and  the  Landathr.  The 
navy  consists  of  the  fleet  and  the  Stewtkr.  The  standing 
army  and  the  fleet  are  always  ready  for  war.  The  Land- 
wehr  and  Seewehr  serve  as  their  support.  The  Landstnnn 
becomes  active  only  when  an  enemy  invades  the  territory 
of  the  empire.  The  duty  of  military  service  is  universal 
thronghout  the  empire,  and  substitution  is  not  allowed. 
Only  the  members  of  the  reigning  or  mediatised  princely 
families  are  exempted  from  military  service.  Tne  duty 
oommences  with  the  twentieth  year,  and  lasts  for  three 
years  at  the  standard,  for  four  in  the  reserve,  and  for  five 
in  the  Landwehr.  To  the  Landsturm  belong  all  between 
the  seventeenth  and  the  forty-second  year  who  are  capable 
of  bearing  arms.  The  volunteer  who  passes  through  a 
certain  scientific  examination,  and  proves  himself  In  pos- 
session of  a  certain  amount  of  knowledge,  remains  only 
one  year  at  the  standard,  but  pays  for  his  equipment 
and  provision.  Teachers  from  the  primary  schools  have 
only  to  go  through  an  exeroise  of  six  weeks  in  an  in- 
fantry regiment.  The  military  nurses  give  an  active 
service  of  eighteen  months.  The  period  of  service  in  tho 
active  marine  is  one  year  for  sailors  and  machinists.  Tho 
commander-in-chief  of  the  whole  army  is  the  emperor, 
though  in  times  of  peace  with  some  restrictions  from  the 
side  of  Bavaria  and  WUrtemberg.  Officers  are  appointed 
in  the  different  contingents  by  the  different  states;  to  the 
appointment  of  generals,  however,  the  consent  of  the  em- 
peror is  neoessary,  except  in  Bavaria.  The  emperor  also 
appoints  all  commanders-in-chief  of  the  contingents  and 
of  the  fortresses,  again  with  the  exception  of  Bavaria; 
and  he  can  build  fortresses  and  declare  any  part  of  the 
empire  in  a  state  of  siege.  To  a  declaration  of  war  in 
the  name  of  the  empire  the  consent  of  the  federal  conn- 
oil  is  necessary.  By  the  law  of  May  2,  1874,  which  is  valid 
to  Dec.  31,  1881,  the  strength  of  the  army  of  the  empire 
in  time  of  peace  is  determined  to  be — 401,659  rank  and 
flic;  17,036  officers  and  3647  physicians,  farriers,  etc.; 
in  all,  422,342  men  —  namely,  infantry  and  chasseurs, 
280,824;  cavalry,  68,922;  artillery,  48,291;  pioneers  and 
railway  troops,  10,137;  train,  5354;  special  formations, 
3585;  guns,  1200.  The  war-force  is  as  follows:  infantry, 
908,346;  chasaeuia,  42,224;  cavalry,  111,839;  artillery, 
152,205;  pioneers  and  railway  troops,  34,649;  train, 
45,671;  staff  and  administration,  19,114.  The  respective 
contingents  of  the  different  states  are — Prussia,  961,280 
men  and  2064  guns;  Bavaria,  149,807  men  and  300  guns; 
Saxony,  75,762  men  and  156  guns;  Wiirtemberg,  62,914 
men  and  126  guns ;  in  all,  1,249,263  men  and  2646  guns. 

The  development  of  a  navy  first  began  in  1848  as  a 
merely  Prussian  concern.  It  is  now  a  force  of  the  empire, 
under  the  command  of  the  emperor.  It  has  a  flag  in  oom- 
mon with  the  merchant  fleet — black,  white,  and  red.  It 
consists  of  74  vessels,  with  528  guns,  of  which  106  are  in 
iron-clads,  257  in  other  steamships,  and  165  in  sailing  ves- 
sels. It  numbers  in  time  of  peace  8124  men;  in  time  of 
war,  more  than  15,000. 


Bitlory, — In  pre-historic  times  Oermany  was  inhabited 
by  tribes  belonging  perhaps  to  the  Celtic  family.  They 
built  their  houses  on  piles  in  the  lakes,  and  possessed  tools 
and  instruments  of  stone — later,  of  bronie  and  iron.  Com- 
paratively late,  not  until  a  few  centuries  before  Christ, 
did  the  Qerman  races,  coming  from  the  East,  reach  the 
present  boundary  of  the  empire,  but  in  the  fourth  cen- 
tury A.  D.  they  had  driven  the  Celtic  tribes  over  the  western 
frontier  into  the  Vosges  Mountains.  Meanwhile,  they  had 
also  met  with  the  Romans — the  first  time  in  113  B.  c. 
— in  Noricum,  which  comprised  the  present  Styria  and 
the  adjacent  Austrian  districts;  and  although  the  German 
tribes  which  appeared  at  this  occasion — the  Cimbrians 
from  the  Danish  peninsula  of  Jutland,  and  the  Teutons — 
were  defeated  and  destroyed  by  Marius,  still  the  danger 
which  threatened  Rome  from  the  Korth  was  by  no  means 
removed.  Caesar,  although  he  crossed  the  Rhine  twice, 
did  not  attack  the  Germans,  and  when  the  emperor  Au- 
gustus— or,  rather,  his  general  Varus — tried  to  oring  the 
German  race  under  the  Roman  yoke,  the  German  tribes 
gathered  together  in  largo  masses  on  the  call  of  Hermann 
(Arminius),  the  chief  of  the  Cherusci.  The  Roman  le- 
gions, the  best  Rome  ever  had  had,  were  trampled  down 
in  the  battle  of  Tentobnrger  Wald  (9  A.  D.),  and  the  liberty 
and  independence  of  the  German  race  were  established  for 
over.  The  Romans  tried  repeatedly  to  subjugate  the  Ger- 
mans, and  Thusnelda,  Hermann's  wife,  spent  the  last  years 
of  her  life  in  Roman  slavery ;  yet  as  a  race  the  Germans 
remained  free,  and  soon  overthrew  tho  fortresses  which  the 
Romans  built  on  the  frontier  between  the  Rhine  and  the 
upper  Danube.  Their  power  grew  as  they  united  into  large 
national  formations,  of^which  tho  Saxons  lived  between  the 
Baltic  and  Hara,  the  Franka  between  the  lower  Rhine  and 
Vichtel  Oebiiige,  the  Alemanni  along  the  upper  Rhine,  and 
the  Gotha  along  tho  lower  Danube.  In  thoae  daya  of  the 
first  wars  with  Rome  all  Germany  was  covered  with  forests 
and  swamps.  The  Hcroynian  forest  spread  over  all  the 
mountains  and  plateaus  of  Central  Germany.  The  coasts 
of  the  North  Sea  were  formed  otherwise  than  at  present. 
Large  islands,  which  later  floods  have  submerceo,  were 
situated  at  the  mouths  of  tho  rivers  and  stretched  along 
the  coaat.  The  climate  was  rougher  than  at  present.  Ani- 
mals which  are  now  found  only  in  the  northernmost  regions 
roamed  in  the  forests.  Tho  inhabitants,  like  all  primitive 
people,  were  fond  of  hunting  and  war.  Magnificent  hos- 
pitality was  their  pride.  Many  vices,  such  as  drunkenness 
and  gambling,  darkened  their  lives,  but  they  were,  on  the 
other  hand,  possessed  of  many  virtues  which  distinguished 
them  above  other  races.  They  were  chaste,  they  respected 
woman,  and  they  kept  their  word.  The  Romans  brought 
the  vine  and  the  finer  sorts  of  fruit  to  the  Rhine,  but  they 
could  not  withstand  the  pressure  of  the  Germans.  Soon 
after  300  A.  D.  the  Alemanni  pushed  forward  into  Swit- 
serland  and  Alsace,  and  although  they  were  defeated 
in  357  at  Straabnrg  by  the  Roman  emperor  Julian,  they 
sncceeded  in  settling  in  these  regions.  In  375  the  Huns 
burst  into  Europe,  and  then  began  the  migration  of  na- 
tions, which  caused  great  changes  in  Germany.  German 
tribes  ft-om  the  Vistula,  Oder,  and  Elbe  moved  faHhor  to 
the  West,  even  to  Africa  (the  Vandals),  while  Slavonian 
tribes  (the  Wends)  advanced  fVom  the  East  into  the  de- 
populated regions.  Other  German  tribes  went  to  Italy 
ana  destroyed  the  West  Roman  empire  in  476,  while  in 
Gaul,  the  present  France,  Clovis  founded  the  powerful 
empire  of  the  Franks,  to  which  ho  added  the  dominions  of 
the  Alemanni  after  the  battle  of  ZlUpich  in  496.  Under 
the  descendants  of  Clovis,  the  Merovingians,  the  strength 
of  the  empire  was  much  impaired,  however,  by  being  divided, 
until  at  last  the  Carolingian  family  arose  and  grasped  the 
reins  under  the  hereditary  title  of  ma/or-ifaiiiiij.  A  member 
of  this  family,  Pepin  le  Bref,  dethroned  the  last  Merovingian 
and  declared  himself  king  of  the  Franka  in  752,  with  the 
consent  of  tbepope.  A  contemporary  of  Pepin  was  the 
Anglo-Saxon  Winfried  (Bonifacius),  the  first  archbishop 
of  Mainz,  who  converted  a  large  part  of  the  German  tribes 
E.  of  the  Rhine  to  Christianity,  but  was  killed  in  755  by 
the  Frisians.  With  Charlemagne  (768-814)  the  empire  of 
the  Franks  and  the  power  of  the  Carolingians  roaeheil  their 
highest  point.  Long  wars  with  the  pagan  Saxon  duke  Wit- 
tekind,  and  in  Italy,  Spain,  and  Bavaria,  extended  the  em- 
pire from  the  Bbro  in  Spain  to  the  Raab  in  Hunganr,  and 
m>m  the  Eider  in  the  N.  to  the  Tiber  in  the  S.  But  in 
spite  of  the  imperial  crown  bestowed  in  800  by  Pope  Leo 
III.,  and  in  spite  of  the  wise  policy  pursued  in  the  interior, 
these  conquests  caused  a  weakness  which  was  generally  felt 
even  under  Louis  the  Pious  (814-i!40),  and  which  led  to  the 
famous  treaty  of  Verdun  between  his  sons,  Germany  (East- 
ern Franconia)  became  now  separated  for  ever  from  Franc* 
(Western  Franconia),  and  Lorraine  (Middle  Franconia)  was 
thrown  between  them  as  the  apple  of  discord.  Ludwig  the 
Child,  the  last  Carolingian  in  Germany,  died  in  911.    At 
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this  Urn*  the  Ckimuis  wen  threkteoed  hj  the  Nonemen 
from  the  17.,  by  the  Wenda  on  the  Elbe  uid  the  Hard,  and 
eepeeially  by  the  Hungariani  in  the  B.,  while  in  the  in- 
terior a  sort  of  national  or  tribal  dirision  liecame  mote 
prominent;  so  that  at  the  extinction  of  the  Carolingian 
lioaso  Oermany  was  divided  into  fire  large  dalcedoms — 
Saxony  (with  Thnringia),  Franconia,  Suabia  (formerly 
Alemanjiia),  Bararia,  and  Lorraine.  The  Franks  elected 
their  own  dulte,  Conrad,  king  of  Qermany,  and  be  was  ac- 
knowledged by  the  other  tribes  with  the  exception  of  Lor- 
raine, which  fell  to  Western  Franconia  (France).  Conrad, 
however,  did  not  sneceod  in  consolidating  the  empire  inter- 
nally or  strengthening  it  ontwardly,  but  alter  his  death  the 
Franks  and  the  Saxons  chose  the  mighty  Saxon  dnke  Henry 
for  king.  Henry  I.  (911-918)  is  the  founder  of  the  German 
empire.  He  vindicated  the  royal  authority  against  the  dukes ; 
be  aciiaired  Lorraine  for  Qermany ;  he  fought  with  success 
against  his  foreign  enemies,  the  Wends  on  the  Havel  and  the 
Hnngsrians,  whom  he  defeated  at  Merseburg  in  933.  In  the 
interior  be  improved  military  affairs  by  developing  a  new 
system  of  cavalry;  built  numerous  towns,  and  laid  the 
fonndation  of  the  kingdoms  of  Saxony  and  Prussia  by  es- 
tablishing against  the  Wends  the  margraviates  of  North 
Saxony  and  Meissen.  Of  still  greater  oonseqaence  was  the 
reign  of  bis  son,  Otho  I.  the  Qreat  (936-973).  He  cmshed 
the  rising  opposition  of  the  princely  aristocracy;  gave  the 
dnkedoms  to  friends  and  relatives ;  acquired  the  crown  of 
the  Lombards  in  951 ;  defeated  the  Hungarians  at  Augs- 
burg on  the  Lech  in  95$ ;  and  assumed  in  902 — not  to  the 
advantage  of  Oermany — the  imperial  title,  which  from 
that  time,  and  up  to  1800,  remained  with  the  German 
kings.  Alter  him  followed  three  emperors  of  the  Saxon 
house,  Otho  II.,  Otho  III.,  and  Henry  11.  But  under  them 
the  royal  aathority  lost  very  much ;  the  princes  and  the 
eeelesUstloat  dignitaries  became  very  bold ;  and  the  popes, 
hitherto  always  submitting  to  tho  strong  emperor,  began 
sow  to  aspire  to  the  empire  of  the  world.  With  Conrad  II. 
(1034-39)  begins  tho  Franeonian  or  Salic  dynasty,  under 
which  the  royal  power  culminated  in  Oermany;  to  that, 
if  Heniy  ITT.  (1039-58)  had  lived  longer,  not  only  would 
the  imperial  dignity  have  become  hereditary  in  his  family, 
bnt  an  end  would  have  been  put  to  the  injurious  inter- 
ference of  the  pope  in  Oerman  affairs.  His  government 
was  severe  bnt  Just  in  the  interior,  and  it  was  respected  in 
foreign  countries;  in  papal  affairs  ho  was  generally  re- 
ferred to  as  arbiter.  But  he  died  only  thirty-nine  years 
old,  and  all  the  fhiits  of  his  policy  were  lost  for  centuries 
ander  his  son  Henry  IV.  (1058-1106).  Henry  was  well 
gifted  by  nature,  but  having  been  educated  by  priests,  he 
soffered  very  much  from  their  influence.  Under  him  tho 
feudatory  princes,  the  Church,  and  the  Saxons  took  back 
what  they  had  lost  under  his  father,  and  the  Church  com- 
pelled him  to  perform  the  famous  humiliation  at  Canossa 
(lOTT)  by  which  he,  in  a  manner,  acknowledged  the  su- 
premacy of  the  Church  over  the  Crown.  Henty,  how- 
ever, supported  by  the  burghera,  conttnoed  to  stmggle 
against  the  Church  with  various  fortune.  At  one  time  no 
even  expelled  the  pope,  Orcgory  VII.,  fVom  Rome.  But 
his  last  days  were  much  embittered  by  his  own  son,  Henry 

V.  (1106-25),  who  was  won  over  to  the  papal  party  and 
rose  against  him.  As  soon,  however,  as  Henry  V.  came  to 
power  himself  lie  followed  the  example  of  his  ancestors, 
but  was  compelled  by  the  papal  party  to  conclude  the  con- 
cordat of  Worms  In  1 1 22 ;  with  him  the  Franeonian  dynasty 
became  extinct.  The  Saxon  Lothaire  followed  (1125-37) ; 
he  yielded  to  theprinees  and  the  Church,  and  by  marrying 
his  daughter  to  Henry  the  Proud,  duke  of  Bavaria,  he  left 
his  possessions  to  the  house  of  the  Ouelphs.  On  his  death 
the  powerful  house  of  Hohenstanffen  ascended  to  the  Oer- 
man erown  (1138-1254).  Conrad  III.  (1138-52)  confined 
himself  to  Qerman  affairs,  bnt  his  successor,  Frederick  I. 
Barbarossn  (1152-90),  tried  to  extend  his  power  beyond  the 
boundaries  of  the  empire.  In  Italy  be  was  not  successfU 
against  the  Lombard  cities  and  the  pope,  but  when  his  son 
married  the  heiress  of  the  Norman  empire  in  Lower  Italy, 
he  gained  now  influence,  while  in  Germany  be  succeeded 
in  onrbing  Henry  the  Lion  of  the  powerful  house  of  the 
Onelpbt.    He  died  in  Asia  on  a  crusade.     His  son,  Henry 

VI.  (1190-97),  mled  with  vigor  and  severity,  but  died  very 
early ;  and  on  his  death  a  eontest  began  between  Philip  of 
Soabia,  of  the  house  of  Hohenstauffen,  and  Otho,  of  the 
house  of  tho  Ouelphs.  The  latter  was  supported  by  the 
pope.  Innocent  III.,  and  Philip  was  killed ;  but  when  Otho 
IV .  became  sole  emperor  he  oonld  not  satisfy  the  papal  de- 
mands, and  a  son  of  Henry  VI.,  Frederick  II.  (1212-50), 
was  elected  king  by  the  papal  party  in  opposition  to 
him.  Frederick  gained  the  superiority,  bnt  as  the  popes 
soon  became  his  most  inveterate  enemies,  and  were  sup- 
ported by  the  Lombard  cities,  he  had  to  fight  against  the 
Church  during  his  whole  life;  and  although  his  adversa- 
rici  did  not  sneoeed  in  placing  another  king  of  any  power 


against  him  in  Oermany,  still  the  empire  suffered  fright- 
fully. During  his  reign  the  Germans  snooeeded  in  break- 
ing the  power  of  the  Danes  in  the  battle  of  BomhHved 
(1227),  and  in  1230  the  Teutonic  Order  eonqnered  the 
country  of  Prussia  to  the  E.  of  the  Vistula.  Bat  after  his 
death  the  house  of  Hohenstauffen  declined  rapidly.  Con- 
rad IV.  died  in  1254,  and  his  son,  Conradin,  the  last  of  the 
&mily,  was  beheaded  at  Nicies  in  1268,  while  trying  to 
reconquer  his  heritage  in  Lower  Italy  from  the  invader, 
Charles  of  Anjon.  In  Germany,  William  of  Holland  reigned 
to  1256,  but  then  followed  an  interregnum  to  1273.  Neither 
of  the  two  foreign  princes  who  were  elected  German  empe- 
rors had  any  authority  at  all.  On  the  election  of  Bodolph 
I.  the  house  of  Habsburg  ascended  the  German  throne. 
Rodolph  restored  general  tranquillity  to  the  empire,  which 
during  the  interregnum  had  fallen  under  club-taw,  and  by 
the  battle  on  the  March  in  1278,  in  which  Othokar  II.  of 
Bohemia  was  killed,  he  acquired  the  duchy  of  Austria,  and 
laid  the  foundation  of  the  Austrian  stat;.  After  Adolph 
of  Nassau  (1292-98)  followed  Rodolph's  son,  Albert  I. 
(1298-1308),  under  whose  reign  the  Swiss  Confederation 
was  formed,  which  later  was  vindicated  so  gloriously 
against  Austrian  pretensions  in  the  battles  of  Morgarten 
(1315)  and  Sempach  (1.386).  With  Henry  VIL  (1.308-13) 
the  house  of  Luxemburg  acquired  the  German  erown  ;  its 
members  held  Bohemia,  Moravia,  and  Silesia  In  their  pos- 
session. After  him,  Ludwig  of  Bavaria  (1314-47)  and 
Frederick  of  Austria  eontended  for  the  German  crown.  The 
former  was  victorious  in  the  battle  of  MUhldorf  (1322),  and 
by  the  establishment  of  the  electoral  body  of  the  empire  in 
1333  he  mode  the  election  of  the  Gtorman  emperor  inde- 
pendent of  the  papal  eonfirmation.  With  Charles  IV. 
(1347-78)  of  the  house  of  Luxemburg,  Bohemia  reached 
its  point  of  culmination.  He  founded  the  University  of 
Prague  in  1348 — the  first  university  in  Germany — and  in 
1356  published  the  Golden  Bull,  by  which  the  election  of  the 
German  king  by  seven  electors  (four  secular  and  three 
ecclesiastical)  became  finally  settled.  His  son,  Wenceslaus 
(1378-1400),  was  too  weak  for  the  difficult  circumstances. 
The  mischief  of  club-law  increased  ;  associations  of  princes 
and  lords  originated ;  the  Holy  Fehme  extended  its  au- 
thority beyond  Westphalia ;  the  Hansa,  founded  in  1241  by 
the  maritime  cities  or  the  realm,  acquired  the  dominion  over 
the  northern  seas.  Wenceslaus  was  deposed,  nndRuprecht 
of  the  Palatinate  was  elected  (1410—37).  Then  followed 
Wenceslaus'  brother,  Bigismnnd  (1410-37),  under  whose 
reign  the  Councils  of  Constance  (1414-18)  and  Bile  (1431- 
43)  were  held,  in  order  to  effect  a  reformation  of  the  Chnreb, 
which,  however,  did  not  take  place.  On  the  contrary,  the 
result  of  the  Council  of  Constance  was  the  bnming  of  Hnsf, 
and  that  of  the  Council  of  BtUe  a  compromise  which  ended 
the  war  of  the  Hussites.  During  the  reign  of  SIgismund 
the  house  of  Hohensollem  first  came  to  Brandenburg  In 
1411.  With  Albert  II.  (1438-39)  the  house  of  Austria  once 
more  ascended  the  Qerman  throne,  which  it  afterwards 
held  till  1806,  with  a  short  interruption.  Frederick  III. 
(1440-93)  was  a  feeble  ruler.  In  bis  time  Qtttenberg  in- 
vented the  art  of  printing  (1450),  which  exercised  an  im- 
mense inflnenee  on  life  in  general,  as  the  invention  of  gun- 
powder a  centnry  earlier  (1350)  by  Berthold  Schwartt  had 
transformed  tho  whole  military  system.  Bohemia  and 
Hungary  were  at  this  time  governed  by  the  eelebratad 
kings  George  Podiebrad  and  Matthias  Corrinns.  Fred- 
erick's son,  Maximilian  I.  (1403-1519),  brought  the  period 
of  club-law  to  an  end  by  the  declaration  of  the  public  peace 
of  the  country  in  1495,  and  by  the  establishment  of  the 
imperial  chamber  or  supreme  court  of  the  empire.  By 
marriage  he  acquired  Burgundy,  to  which  the  Netherlands 
belonged,  and  he  witnessed  the  beginning  of  the  Reforma- 
tion by  Martin  Luther  in  WitUnberi  (Oct.  31,  1517).  The 
reign  of  his  grandson,  Charles  V.  (1519-56),  was  one  of 
the  most  remarkable  periods  In  the  history  of  Germany, 
espeoially  on  account  of  the  rapid  development  of  the 
Reformation.  At  the  Diet  of  Worms  (1521)  Luther  de- 
fended himself  with  undaunted  courage;  at  that  of  Speyer 
(1S29)  his  adherents  formally  protested  against  decisions 
which  were  unfavorable  to  them  ;  and  at  that  of  Augsburg 
(June  25,  1530)  they  publicly  set  forth  their  creed.  Other 
remarkable  events  of  bis  reign  are  the  peasants'  war 
(1524-25);  the  appearance  of  the  Anabaptists  at  MUnster 
(1535) ;  the  Sobmaloaldian  war  (1546-47);  the  Agreement 
of  Passau  (1552);  the  Peace  of  Augsburg  (1555);  his  sev- 
eral wars  with  France :  and  the  counter- Reformation  which 
took  place  within  the  Roman  Catholic  Chureb,  partly 
through  the  establishment  of  the  order  of  Jesuits,  partly 
through  the  Council  of  Trent  (1545-63),  whose  decisions 
have  ruled  the  Roman  Catholic  Cbnreh  np  to  cor  days. 
The  empire  of  Charles  V.  comprised  Germany,  Anstro- 
Hnngary,  the  Netherlands,  Belgium,  Spain,  and  large  por- 
tions of  Italy.  In  1556  he  retired,  leaving  Spain  ana  the 
Netherlands  to  his  son  Philip,  and  Oermany  and  Austria 
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to  hia  brother,  Fordinand  I.  (155S-M).  Huimilian  II. 
(1564-76)  wu  rather  indifferent  with  reepect  to  religions 
matters,  but  under  bis  son,  Rudolph  II.  (1S76-I6I2),  the 
eonfualon  increased,  and  under  Matthias  (161^19)  the 
Thirty  Years'  war  broke  out  (1618-48).  In  the  beginning 
the  Roman  Catholios  gained  such  great  ndrantage,  through 
the  emperor,  Ferdinand  II.  (1619-iJ7),  the  dnlie  (later  elec- 
tor) Maximilian  of  Bavaria,  and  the  generals  Tilly  and 
Wallenstein,  that  about  1630  it  seemed  as  if  the  total  fall 
of  the  Protestant  cause  was  at  hand.  But  the  courageous 
interference  of  the  Swedish  king,  Gustavos  Adolphus,  saTed 
Protestant  freedom  in  Oermony;  Tilly  and  Wallenstein 
died  in  1632  and  16.'i4,  and  the  intermeddling  of  Franoe 
after  163S  changed  the  whole  oharnoter  of  the  war,  and 
transformed  it  fVom  a  religious  to  a  merely  politioal  eon- 
test.  By  the  Peace  of  Westphalia  {IdiS)  the  liUtherans 
and  the  Reformed  (adherents  of  the  Swiss  Reformers, 
Zwingli  and  Calvin)  obtained  free  exereiso  of  religion,  but 
large  tracts  of  land  were  lost  to  France  and  Sweden,  the 
German  countries  were  to  a  great  extent  withdrawn  from 
the  influence  of  the  emperor,  and  Switxerland  and  the 
Netherlands  were  acknowledged  as  independent  states. 
After  Ferdinand  III.  (1637-57)  followed  the  slow  and 
hesitating  Leopold  I.  (1657-1705),  under  whom  Germany 
sank  to  the  lowest  stage  of  degradation.  Louis  XIV.  of 
France  pursued  at  that  time  a  policy  of  aggrandisement. 
In  the  midst  of  peace  he  took  (1687)  the  free  imperial 
oity  of  Strasburg,  and  with  unheard-of  cruelty  devas- 
tated (1689)  by  fire  and  sword  the  Palatinate^  the  most 
beautiful  part  of  Germany.  And  y^t  the  Germans  did 
not  rise  to  resistance.  At  the  diet,  which  from  1663  to 
1806  was  always  held  at  Regcnsburg  (Ratisbon),  the  princes 
were  represented  only  by  deputies.  The  most  important 
business  was  delayed  and  procrastinated,  while  personal 
interests  were  pursued  wita  great  eagerness.  The  im- 
morality and  prodigality  of  the  French  oonrt  were  imitated 
by  every  petty  court  in  Germany ;  the  French  language 
was  adopted  in  court  cirales ;  and  German  princes  allied 
themselves  with  France  against  the  emperor  and  the  em- 
pire. And  it  was  of  very  little  comfort  to  the  national 
feeling  that  the  Turks,  who  in  1683  laid  siege  to  Vienna, 
were  thrown  back  by  the  Hungarians  and  vanquished  by 
Prince  Engine  of  Savoy.  Neither  was  the  victory  which 
the  elector  of  Brandenburg,  Frederick  William,  gained 
over  the  Swedes  at  Febrbellin  (June  28,  1675)  so  very  im- 
pressive, though  thereby  he  became  the  founder  of  the 
Prussian  state.  His  country  did  not  assume  the  name  of 
Prussia,  however,  until  Jan.  18,  1701,  when  Frederick  I. 
was  crowned  king.  At  the  same  time  as  Prussia  grew  into 
a  kingdom  two  great  wars  devastated  Europe.  The  one,  the 
Iforthern  war,  which  raised  Russia  at  the  expense  of  Swe- 
den, and  introduced  her  among  European  states,  touched 
the  German  empire  only  on  its  north-eastern  boundary; 
while  the  other,  the  war  of  the  Spanish  succession  (1701- 
14),  was  fought  chiefly  in  Qermany.  As  the  English 
and  the  Germans,  allied  against  France  and  led  by  Marl- 
borough and  Prinoo  Bnglna,  won  victory  after  victory 
(Hoohstidt  1704,  Turin  1706,  Malplaqnet  1709),  it  seemed 
as  if  Germany  would  rise  again  under  the  reign  of  Joseph 
I.  (1705-11)  and  reconquer  a  large  part  of  the  territory 
which  she  had  lost  to  France.  But  with  the  fall  of  Marl- 
borough (1T1I)  a  reverse  of  fortune  took  place,  and  under 
the  emperor  Charles  VI.  (1711)  she  was  compelled  to  make 
an  unfavorable  peace  with  France.  While,  at  this  time,  the 
prodigality  of  most  German  courts  had  reached  an  un- 
exampled height,  and  while  Saxony  had  lost  her  promi- 
nent position  among  the  Protestant  states  of  Germany  by 
the  conversion  of  the  dynasty  to  the  Roman  Catholic  con- 
fession in  1697 — in  order  to  get  possession  of  the  crown  of 
Poland — ^tbc  king  of  Prussia,  Frederick  William  I.  (1713- 
40),  laid  a  solid  foundation  by  parsimony,  careful  adminis- 
tration, and  the  establishment  of  an  excellent  army ;  and 
on  this  foundation  his  son,  Frederick  the  Great  (1740-86), 
bnilt  up  a  state  which  soon  ranked  among  the  great  pow- 
ers. When,  in  1740,  the  male  line  of  the  house  of  Habs- 
bnrg  became  extinct,  Frederick  II.  laid  claim  to  some  parts 
of  Silesia.  By  the  first  Silesian  war  (1740-42)  he  took 
them ;  by  the  second  (1744-45)  be  kept  them.  Also  Bava- 
ria, whose  elector  was  emperor  of  Germany,  under  the  name 
of  Charles  VII.,  from  1742  to  1745,  demanded  certain  ter- 
ritories of  the  Austrian  countries.  Bavaria  was  supported 
by  France,  and  the  war  of  the  Austrian  snocession  began 
(1740-48).  But  Bavaria  soon  retired  firom  the  war;  Sax- 
ony and  the  maritime  powers  allied  themselves  with  Maria 
Theresa;  and  in  1747  the  first  Russian  army,  also  in  aid  of 
Austria,  reached  the  Rhine.  By  the  Peooe  of  Aix-la-Cha- 
pelle  (1748)  France  gave  up  all  her  conquests  in  the  Nether- 
lands. Three  years  earlier  the  husband  of  Maria  Theresa, 
Francis  I.  of  Lorraine,  had  been  elected  emperor  of  Ger- 
many (1745-65).  Meanwhile,  Frederiok  the  Great  of  Prus- 
sia bad  used  the  eleven  years  of  peaoe  to  prepare  himself 


for  the  Seven  Tears'  war  ( 1 756-63),  in  which  Austria,  allied 
with  Russia,  France,  Sweden,  and  most  of  the  smaller  Ger- 
man states,  tried  to  humiliate  Prussia,  whose  only  ally  was 
England,  and  make  her  an  insignificant  state.  I3nt  Fred- 
erick proved  himself  superior  in  the  field  to  all  his  enemies, 
and  although  ho  lost  many  battles,  and  more  than  once 
brought  Pmssia  to  the  very  verge  of  ruin,  yet  he  was  not 
to  be  crushed.  The  defeat  at  Kollin  (June  18, 1757)  was 
followed  by  the  victories  at  Rossbaeh  (Nor.  S,  1757)  and  at 
Leutben  (Dec.  5, 1757);  the  defeat  at  Knneridorf  (Aug.  13, 
1759)  was  followed  by  a  series  of  marches  and  strategical 
camps  which  reduced  almost  to  nothing  the  advantages  the 
enemy  had  gained  over  him.  Russia,  Sweden,  and  France 
retired  from  the  field,  one  after  the  other,  and  at  last  Aus- 
tria herself  was  oompelled  to  make  peace  at  Hubcrtsburg 
(Feb.  15,  1763).  From  that  moment  there  existed  in  Ger- 
many a  destructive  dualism,  until  in  1866  Prussia  acquired 
a  decided  superiority.  The  emperor,  Joseph  II.  (1765-90), 
a  son  of  Maria  Theresa,  tried  by  education,  religions  free- 
dom, and  political  reforms  to  bring  his  people  up  to  the 
standard  of  the  age.  But  he  was  less  sueoessfhl  in  this 
respect  than  the  Prussian  king  hod  been,  partly  because 
he  introduced  his  reforms  with  some  violence,  partly  be- 
cause ho  was  thwarted  by  the  Roman  Catholic  clergy,  but 
more  especially  because  in  Austria  no  preparations  had 
been  made  by  his  ancestors.  Nevertheless,  his  reforms  were 
of  great  importance  to  Austria,  and  in  spite  of  a  violent  re- 
action they  still  form  the  foundation  of  Austrian  life.  Both 
Frederick  the  Great  and  Joseph  II.  took  part  in  the  first 
division  of  Poland  (1772),  in  which,  however,  as  in  the  two 
following  (1793  and  1795),  Russia  received  the  lion's  share. 
But  the  attempts  of  Joseph  II.  to  annex  Bavaria  to  Aus- 
tria were  frustrated  by  Frederiok  the  Great.  In  Prussia  the 
weak  Frederick  William  II.  (1786-97)  followed  Frederiok 
the  Great,  but,  although  the  country  was  much  enlarged 
by  the  division  of  Poland,  yet  it  was  brought  near  to  ruin 
by  interior  mismanagement,  by  prodigality,  intoleranoe, 
and  falsa  administrative  measures.  After  the  short  reign 
of  the  emperor  Leopold  II.  (1790-92),  Austria,  under  the 
emperor  Francis  II.  (1792-1835),  and  Prussia  united  into 
a  war  against  France  when  the  Revolution  of  1789  had 
brought  all  the  states  of  Europe  into  fermentation.  Roy- 
alty, which  was  in  danger  in  Franee,  and  which  was  to  lie 
helped  by  the  allies,  was  finally  overthrown  by  the  first 
small  snooesses  of  the  Prussian  arms.  A  republic  was  de- 
clared, and  Louis  XVI.  was  beheaded.  In  the  field  for- 
tune changed.  The  Pmsfians  had  to  leave  France,  the 
Austrians  Belgium,  and  the  jealousy  between  them  pre- 
rented  any  energetie  action.  Meanwhile,  the  Reign  of 
Terror  in  France  had  passed  away,  and  Prussia  made  peace 
with  the  French  republio,  while  Austria  and  Englaim  con- 
tinued the  war.  But  after  the  victories  of  Napoleon  Bona- 
garta  in  Italy  in  1796,  which  opened  the  way  for  him  into 
tyria,  Austria  concluded  peace  at  Campo  Formio  in  1797, 
and  gave  up  Lombardy,  for  which  it  received  Venice.  In 
1799,  however,  Austria  again  began  war  against  Franee, 
this  time  in  connection  with  Russia  and  England.  The 
French  were  repeatedly  defeated  both  in  Italy  and  Ger- 
many, bat,  on  account  of  a  quarrel  between  Austria  and 
Russia,  the  Russian  troops  under  SuwarolT  were  withdrawn, 
and  soon  after  Napoleon  Bonaparte  returned  from  Egypt 
and  became  first  consul.  By  the  battle  of  Marengo  (June 
14, 1800)  Austria  lost  Italy,  and  after  the  disaster  at  Ho- 
henlinden  (Deo.  3, 1800)  she  was  compelled  to  conclude  the 
Peace  of  Lnn^ville  (1801),  by  which  the  Rhine  became  the 
boundary  of  France.  Several  German  princes  lost  their  pos- 
sessions on  the  left  side  of  the  Rhine,  butthey  received  ample 
indemnification  on  the  right — together  with  some  former 
Italian  princes — by  the  mediatixation  of  the  eeolesiastioal 
states  and  the  imperial  cities.  In  1804,  Napoleon  became 
emperor  of  France.  A  third  coalition  against  Franee  was 
dissolved  by  the  defeat  of  Russia  and  Austria  at  Austar- 
lits  (Dec.  2, 1805),  and  Austria  lost  large  territories  by  the 
Peace  of  Presburg ;  Bavaria  and  Wilrtemberg  were  made 
kingdoms.  In  1806,  Napoleon  united  all  the  South  Ger- 
man states  into  the  Rhenish  Confederation,  under  his  own 
protectorate.  Numerous  mediatiiations  of  minor  states  took 
place,  and  (Aug.  6,  1806)  the  emperor  Franois  abdicated 
nis  dignity  as  chief  of  the  empire  and  assumed  the  title 
of  emperor  of  Austria.  Prussia,  under  Frederiok  William 
III.  (1797-1840),  had  hitherto  lived  in  peace  with  Franee 
— not  to  her  own  advantage — ^bnt  in  1806  she  felt  compelled 
to  declare  war,  and  before  the  Russians  could  come  to  her 
support  she  was  completely  defeated  at  Jena  and  AuerstHdt 
(Oct.  14,  1806),  and  thoroughly  subdued,  owing  to  the  un- 
exampled cowardice  and  treaohery  of  many  of  her  generals. 
After  the  battles  of  Eylan  and  Friedland  (Feb.  8  and  Jane 
14, 1807)  peaoe  was  ooncluded  at  Tilsit,  by  which  Prussia 
lost  one-half  of  her  possessions,  and  only  kept  the  other 
half  on  very  hard  conditions.  After  the  peace,  however. 
Baron  von  Stein  effected  a  thorough  regeneration  of  social 
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and  politioal  life  in  Pnusi*,  and  Saliamhont,  inpported 
by  BlUober  and  OneiMnau,  beeun*  the  founder  ol  %  new 
military  lyitem.  In  1809,  Amtria  rentured  onoe  mora  on 
a  war  with  Franoe.  The  archduke  Charlei  won  the  battle 
of  Aepern  (Hay  21, 1809),  but  at  Wagram  he  waj  defeated 
(July  &,  1809),  and  by  the  Peaee  of  Sobonbmnn,  Auitria 
loit  other  territorieB  and  beeama  totally  exeladod  from  the 
■ea.  In  1810,  Kapoleon  ineoiporated  the  HanwHo  oitiai  of 
Bremen,  Hamburg,  and  LUbeek  into  hii  onpire,  but  on  the 
retreat  from  Runia,  after  the  burning  of  lloKow,  in  1813, 
he  loat  hii  whole  army,  and  then  b^an  the  Oeiman  War 
of  DaiiTermaee.  In  tlie  beginning,  Pruuia  and  Ruuia 
fbaght  alone  againat  Napoletni,  and  tlioy  were  not  auooow- 
lUL  They  but  the  battlei  at  QroasgiSrwhen  (M«y  2, 1813) 
and  Bautien  (May  20, 1813),  and  Daroiut  maintained  him- 
lelf  in  the  important  eity  of  Hamburg  up  to  1814.  But 
during  the  armistiee  from  Jane  to  Aug.,  1313,  Auitria  and 
Swedoi  joined  the  coalition  of  the  three  armiea — the  ehief 
anny,  under  the  Auatriaa  Behwaiaenberg  in  Bohemia; 
the  army  of  the  North,  under  the  Bwediah  erown  prinoe, 
the  fbrmer  French  manhal,  Bemadott«|  and  the  SUeeian 
army,  under  Blileher  ia  Eileiia :  the  laat,  though  the  imall- 
•(t,  tamed  the  fitrtnne  of  the  war.  Silaeia  was  delirered 
by  the  battle  on  the  Katsbaoh  (Aug.  26).  The  French 
force  puihed  towards  Berlin  was  d^eated  by  Billow  and 
Taaeiuien  at  OroHbaarea  (Aug.  23)  and  Denneviti  (SepL 
0),  and  on  Oct.  S,Biaoher  oroxnd  the  Blbe  at  Wartenberg, 
foUewing  the  morement*  of  the  army  of  the  North,  while 
the  main  army,  after  the  defeat  at  Breedan  (Aug.  26)  and 
the  Tietory  of  Kulm  (Aug.  29),  poshed  fbrward  firom  Bohe- 
mia towards  Leipsig.  The  battle  of  Leipiig  (Oct.  16-19, 
1813)  decided  the  deetiny  of  Oermaay  and  Napoleon.  Tho 
allies  followed  the  fleeing  emperor  Into  France,  and  after 
entering  Paris  (Mar.  SI,  1814)  they  oompellad  him  to  abdi- 
cate the  crown  of  Franee  and  retire  to  the  islaad  of  Elba. 
By  the  Treaty  of  Paris  the  Bourbons  returned  to  France, 
and  German  aifairs  were  regulated,  after  a  plan  of  Met- 
temioh,  by  the  Congress  of  Vienna  (1314-1&).  From  this 
time,  and  up  to  1848,  the  influence  of  Metteiaioh,  the  Aus- 
trian minister,  was  predominant  in  Europe.  The  Oermaa 
Confederation  dereloped  no  life.  The  diet,  sitting  at  Frank- 
fort-on-the-Hain,  suppressed  erery  free  moTcmeat.    The 

{promised  constitutions  were  aerer  giren.  By  the  estab- 
ishment,  bowerer,  of  the  Zollrerein  in  1833,  Prussia  laid 
the  foundation  of  united  Germany,  at  least  with  recpaot 
to  political  economy.  In  Austria,  Ferdinand  I.  ruled  from 
ISJi  to  1848.  In  Prussia,  Frederiok  William  IV.  inaugurated 
apowerfol  eccleaiastleal  reaction,  which,  after  the  transient 
success  of  the  rcTolntion  of  1848,  axtsodad  also  to  politieal 
aSUrs,  and  plaoed  Prussia  under  the  influence  of  Russia 
and  the  Ultramontanes.  In  1848,  Prussia  had  beooma  a 
eonstitntional  state,  but  its  constitution  was  later  altered 
under  the  influence  of  the  reaction.  The  national  consti- 
tution of  the  German  empire,  whieh  in  1849  was  planned 
in  Frankfort-on-the-Main,  was  never  introduced  into  real 
life.  Revolutions  in  several  places  of  the  empire  in  1848 
and  1849  wen  subdued  by  the  aid  of  Prussia.  The  war 
with  Denmark  about  Sleswiok-Holstein  ended  favorably  to 
Denmark.  In  1851  it  seemed  as  if  Germany  would  glide 
quietly  back  into  the  old  track.  In  Prussia,  William  I. 
governed  from  18S7  as  prince-regent  instead  of  his  brother 
— from  1861  as  king.  He  first  tried  to  return  to  constitu- 
tional views,  but  when  the  government  would  not  carry  the 
army  law,  he  appointed,  in  1862,  Bismarck  minister  of  state, 
and  a  violent  reaction  took  place  in  Prussia.  In  1863, 
however,  Bismarck  found  an  opportunity  of  showing  his 
foreign  policy.  When  the  Danisn  dynasty  became  extinct 
ho  disputed,  together  with  Austria,  the  claims  of  Denmark 
on  the  duchies  of  Sleswiek  and  Holsteln,  and  by  the  war 
of  1864  he  acquired  these  two  countries  for  Germany.  Then 
there  arose  a  quarrel  between  Prussia  and  Austria,  as  Prus- 
sia wished  to  annex  the  two  duchies,  while  Austria  favored 
the  elaims  of  a  eollateral  branch  of  the  Danish  dynasty 
(Aagustenburg).  In  June,  1866,  the  war  broke  out,  and 
after  routing  the  Austrian  army  under  Benadek  at  KSniga- 
griis  or  Sadowa  (July  3),  the  Prussian  armies  appeared  be- 
fore Vienna.  By  the  Peace  of  Prague  (Aug.  23, 1866)  Aus- 
tria retired  altogether  from  the  German  Confederation,  and 
acknowledged  the  changes  and  anaexatioas  whieh  Prus- 
sia had  made  in  Germany.  Prussia  now  established  the 
North  German  Confederation,  whose  constitution  later  was 
extended,  with  some  modiflcation,  to  the  whole  Germaa  am- 

Site,  and  concluded  treaties  with  the  South  German  states. 
lut  while  in  the  interior  the  contest  betweea  the  represen- 
tation and  the  government  beeame  settled,  the  relations  to 
Fraitee  became  every  day  more  difllcult.  In  July,  1870, 
France  deelared  war  (see  Fraroo-Gebvak  War),  but  the 
surprising  suooess  of  the  Prussian  arms  brought  about, 
what  the  war  from  the  French  side  was  intended  to  prevent, 
the  unity  of  Germany.  In  Dee.,  1870,  treaties  were  oon- 
aindsd  between  Northern  and  Southern  Germany  by  which 


the  new  Germaa  empire  was  founded,  and  (Jan.  18, 1871) 
the  king  of  Prussia,  then  residing  at  Versailles,  was  pro- 
claimed  emperor  of  Germany,  under  the  name  of  William  L 

GusTAV  NxDVAinr. 

Ger'man  Flata,  tp.  of  Herkimer  oo.,  N.  T.,  has  11 
eharohes  and  3  eheese-faotories,  and  contains  the  import- 
ant villages  of  luox  and  Mohawk  (which  see).  It  was 
settled  by  Germans  in  1722.    Pop.  6718. 

Germa'nia  was  used  by  the  Romans  as  the  eommon 
name  for  the  vast  but  half-unknown  regions  extending  be- 
tween the  Rhine  and  the  Vistula,  and  from  the  Danube  to 
the  North  Sea  and  the  Baltic.  The  first  time  they  made 
any  real  acquaintance  with  the  inhabitants  of  this  territory 
was  through  Cnsar's  campaign  in  Gaul.  Several  Ger- 
manic tribes,  the  Tribooi,  Nemetes,  and  Vangiones,  had  at 
that  time  crossed  the  Rhine  and  settled  in  the  district 
between  that  river  and  the  Vosges  Mountains,  while  the 
Marcomanni,  Teneteri,  and  Usipetes  pushed  forth  through 
Belgium.  Csssar  subdued  the  former,  together  with  the 
Gauls,  and  the  latter  he  drove  back  on  the  other  side  of  the 
Rhine.  The  Usipetee,  however,  soon  returned,  followed 
from  the  S.  by  the  Catti  and  Cherusci,  and  from  the  N.  by 
the  Frisii,  Batavi,  and  Chauci.  A  new  series  of  campaigns, 
direeted  solely  against  the  Germanic  tribes,  was  then  unaer- 
takea  by  Drusus  (from  16  to  9  B.  c),  and  the  result  was  that 
the  Roman  ooaqnests  in  German  ia  were  extended  N.  to  the 
Elbe  and  K.  to  tne  Taunus  Mountains.  Forts  were  erected, 
canals  dug,-  roads  constructed,  bridges  built,  and  Roman 
civilisation  began  to  make  great  strides  into  Germania; 
but  when,  a  few  years  later.  Varus  tried  to  subject  the  in- 
habitants of  these  newly-conquered  regions  to  the  forms  of 
Roman  provincial  administration,  they  rose  at  once  in  a 
terriflo  rebellion.  Arminins,  the  ehief  of  the  Cherusci,  de- 
feated Varus  and  his  legions  at  the  Teutobnrger  forests, 
and  the  whole  northerO  portion  of  the  Roman  possessions 
in  Germania,  from  the  Elbe  to  the  Weser,  n»de  itself  inde- 
pendent. Although  Oermanions  was  very  snccessfVil  in  his 
attempts  at  restorlog  the  Roman  authority  in  Germania,  yet 
after  the  defeat  of  Varus,  the  Roman  policy  beeame  defen- 
sive in  Germania.  The  Germanic  tribes  began  to  associate, 
and  the  Haroomanni  and  Quad!  of  the  second  century,  the 
Alemanni  and  Franks  of  tiie  third,  the  Vandals,  Snevi,  and 
Hemli  of  the  fourth,  and  the  Ootbs  and  Longobards  of  the 
fifth,  were  not  small  tribes,  but  large  nations.  And  when 
the  Germanic  tribes,  pressed  l^om  the  E.  by  the  Slavi, 
went  westward  and  southward,  the  Romans  were  inoapa- 
ble  of  withstanding  them.  The  Roman  empire  was  ais- 
solved,  and  Germanic  states  established  in  its  provinces. 
The  ideas  which  the  Romans  had  formed  of  these  neigh- 
bors of  theirs,  whom  they  generally  considered  as  mora 
barbarians,  and  which  an  known  to  us  through  the  writ- 
ings of  Cnsar  and  Tacitus,  seem  to  have  been  pretty  nearly 
oorrect.  Tacitus  noticed  that  they  erected  no  temples  and 
had  no  idols,  but  believed  in  a  future  life  and  in  eternal 
Justice— that  they  built  no  cities,  and  had  no  manufactures 
or  trade,  but  held  their  women  and  households  in  deep  re- 
spect ;  and  Indeed  these  four  points  are  the  fonndation  of 
the  character  and  history  of  the  ancient  inhabitants  of 
Germania.  CLEVUira  Pbtkrsbn. 

Germanic  Union.  See  German  Expirb,  by  G.  Nec- 
makr;  Prdssia. 

Ger'man  I'T]r«  a  climbing  plant  often  seen  in  parlor 
culture,  and  popular  for  its  rapid  growth  and  ivy -like 
leaves,  is  in  reality  not  an  ivy  at  all.  It  is  the  &necio 
tcandeni  (order  Compositn),  a  native  of  South  Africa.  Out 
of  doors  it  is  very  handsome,  but  will  not  stand  the  lightest 
touch  of  frost.  It  ocoasionolly  puts  forth  clusters  of  yel- 
low flowers. 

Ger'man  Iian'gnage  and  liit'eratnre.  The  Ger- 
man language  belongs  to  the  Tautoaie  branch  of  the  Indo- 
European  family,  and  is  a  sister  of  the  Gothic,  which  pos- 
sessed literaiy  monuments  in  the  fourth  century,  but  died 
out  entirely  in  the  ninth;  and  of  the  Icelandic,  whose  oldest 
literary  production,  the  elder  Edda,  dates  from  the  end  of 
the  eleventh  century,  but  which  is  still  spoken  in  its  orig- 
inal form  in  Iceland,  and  is  the  mother  o£  modem  Danish 
and  Swedish.  The  German  language  consisted,  and  consists 
still,  of  two  dialects — High  German,  spoken  in  Suabia,  Ba- 
varia, Austria,  and  parts  of  Franoonia;  and  Low  German, 
spoken  in  the  northern  and  north-western  parts  of  Ger- 
many. The  latter,  which  developed  into  the  Anglo-Saxon, 
the  Dutch,  the  Flemish,  etc.,  has  produced  one  remarkable 
literary  monument,  the  Heliand  {ktitand,  "saviour"),  a 
Christian  epos  from  the  ninth  century,  written  in  alliter- 
ative verses,  and  still  existing  in  two  manuscripts— one  in 
Munich,  and  one  in  the  British  Museum.  It  was  published 
in  1830  by  A.  Schmeller  ia  Munich.  But  besides  this  one 
production,  the  Low  Germaa  dialect  has  left  only  feeble 
traces  of  itself  in  the  Germaa  literature.  It  had  to  submit 
very  early  to  its  aobler  and  more  powerful  brother-dialect. 
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tbe  High  Qermui.    High  0«nnan,  in  iti  aeoond  form 

(known  sa  Middle  High  Qerman),  was  oaed  by  the  Minne- 
aingera  in  the  twelfth  and  thirteenth  oenturiea,  hy  tha 
Meiatersingera  in  the  fonrteenth  and  fifteenth,  and  in  the 
ilxteenth  oentury  Luther'a  tra.nalation  of  tbe  Bible  (16S4) 
made  it,  in  its  third  form  (Icnown  ks  New  High  Ger- 
man), the  literary  language  of  the  German  people,  tha 
medium  of  German  ciTilisation.  In  the  oldeat  abape  un- 
der whioh  we  know  it,  belonging  to  tbe  period  between 
tbe  ninth  and  the  twelfth  centuriea,  it  differa  oonaiderably 
f^om  tbe  Gothio  and  loelandio,  both  in  ita  grammatical 
forma  and  in  ita  phonio  method.  It  haa  do  paasiTe,  no 
dual,  and  no  Tooative,  but  a  bewildering  azoDeranoe  of 
diphthongs.  One  of  the  moat  oharaoteristio  elemanta,  how- 
ever, of  the  phonio  aystem  of  the  German  language,  the 
famous  «c&,  did  not  appear  until  the  following  period,  be- 
tween the  twelfth  century  and  the  Reformation,  when 
"slagen"  beoame  ichlagen,  and  "awimmen,"  tehaimmen. 
In  the  abape  in  which  it  woa  finally  fixed  by  Luther  and 
the  other  Reformers,  it  was  not  founded  on  any  local  or 
individual  variety.  Luther  started  from  that  form  of  tha 
language  whioh  vaa  uaod  at  the  court  of  electoral  Saxony 
and  by  the  people  of  the  diatriot  of  Meissen,  but  to  this 
he  added  from  other  sources  whatever  his  great  logical 
aouteneaa,  powerful  poetical  intuition,  and  vivid  muaical 
sense  told  him  could  and  would  be  generally  understood. 
It  was  conaidered  neoeaaary  to  translate  the  translation 
into  Low  German,  and  in  tbe  first  spurious  reprints  of  tha 
original  edition  many  expressions  are  either  altered  or 
explained  in  notes.  But  hardly  one  hundred  years  elapaed 
before  both  the  explanatory  notes  and  the  translation  into 
Low  German  wholly  disappeared.  In  its  present  shape 
the  German  language  is  exceedingly  rich  both  in  materials 
and  in  forms.  In  tha  latter  respect  it  ia  perhaps  aome- 
wbat  encumbered,  bat  with  respect  to  materials  it  containa 
more  worda  than  either  the  English  or  the  French  language, 
and  it  posaeaaea  wliat  thoae  two  languagoa  have  lost,  or,  at 
least,  only  retiun  in  •  very  meagre  state— the  power  of 
forming  now  worda.  A  new  idea  muat  in  Frenoh  and 
Engliah  generally  be  axpreaaad  by  a  word  borrowed  from 
another  language ;  a  new  ahade  of  an  old  idea  by  a  peri- 
pbrasia.  The  German  language  can  coin  new  worda  in  it* 
own  mint,  and  be  aure  to  have  them  accepted — that  is, 
nndaratood — by  all  its  citiiens.  In  its  speech  tbe  German 
language  is  rather  hard,  but  manly,  energetic,  and  digni- 
fied. It  has  a  great  pathetic  power,  though  it  is  somewhat 
liable  to  become  harsh  and  guttural  in  tha  azpraaaion  of 
passion,  and  sentimental  or  wailing  when  it  triaa  to  ba 
aweet.  Its  style— although  the  German  literature  contains 
examplea  of  atyle  unsorpaaaed  in  any  other  literature,  dead 
or  living — ia  nevertheleaa,  in  ita  general  atandard,  inferior 
to  that  of  moat  other  European  langnagea.  Ita  riohneas 
in  grammatical  forma  makes  an  intricate  and  highly  arti- 
ficial oonatmotion  of  aentenoe*  poaiible ;  and  that  imita- 
tion of  Latin  eloquence  which  under  Sr.  Johnaon'a  laadar- 
ahip  poaaed  through  the  English  literature  as  a  temporary 
abarration,  aeema  in  the  German  language  to  have  become 
the  fixed  character  of  it*  atyle.  Schiller'a  prose  is  often 
monstrous ;  Riohter's  ia  generally  intolerable.  And  tbia 
falae  tendency  was  furthermore  aided  by  the  German  philoa- 
ophy.  As  a  too  pedantic  application  of  the  logical  forma 
of  thinking  generally  enda  in  tha  moat  ridiculous  logical 
blunders,  ao  a  too  minute  reflection  on  the  warding  of  an 
Idea  generally  makes  the  expression  vague  and  verbose. 
This  fate  has  befallen  the  German  atyle  aince  it  ceased  to 
write  in  German  worda,  and  began  to  write  in  Latin  daflni- 
tiona. 

The  history  of  the  German  literature  begins  with,  or 
shortly  after,  the  Reformation.  Before  that  time  there  waa 
a  literature,  but  it  had  no  hiatory.  It  waa  produced  by 
sporadic  efforts,  and  it  consisted  of  isolated  attempts.  Dur- 
ing the  first  period,  from  Charlemagne  to  tha  house  of 
Hohenatauffen — that  ia,  from  the  ninth  to  the  twelfth  cen- 
tury— it  was  the  Church  that  made  the  literature ;  daring 
the  second,  from  tha  twelfth  to  the  fourteenth,  it  wai  the 
court ;  and  during  the  third,  Iwfore  and  under  the  Reforma- 
tion, it  waa  the  middle  clasa,  the  burghers,  the  workshop. 
But  tha  literature  of  tha  Chureh  had  no  influence  on  that 
of  the  court,  and  tha  literature  of  tha  court  none  on  that  of 
the  shop.  There  ia  no  continuity.  The  true  literary  apirit, 
which  oreatea  a  literature  beoauae  it  has  made  a  literature 
necessary,  and  whioh  lives  on  unintamiptadly  as  long  ai 
the  people  live,  did  not  awaken  until  tha  Reformation. 
Many  of  the  preliminary  attempts  are  interesting,  however, 
at  least  in  an  historical  respect,  and  eo  is  tha  whole  litarary 
life  whioh  sprang  up  under  the  Reformation.  Charlemagne 
took  some  interest  in  tbe  popular  aonga  and  mythological 
lore  of  the  German  nations,  and  had  a  collection  made. 
But  hia  principal  task  was  to  introduce  Christianity  into 
the  country,  and  to  prodnoe  order  by  curbing  that  spirit 
of  tnrbnlanoa  whioh  had  produced  the  songs  ha  ooUeoted. 


And  to  bis  suoeeasors  thaaa  remnant*  of  paganism  and 
barbarism  were  objecta  of  utter  abhorrenoe.  It  was  trana- 
lationaof  Latin  prayera  and  hymns  which  ware  needed,  and 
thia  literature  the  monks  undertook  to  furnish.  The  higbeat 
they  contrived  to  produce  waa  a  paraphrase  in  Ckrman 
veraas  by  Ottfried  of  the  Qospela,  which  ia  remarkable  be- 
oauae the  Old  German  veraifieation,  with  alliteration,  haa 
here  given  plaee  to  the  mediaeval  faahion  of  making  verse* 
with  end-rhymea,  which  waa  a  Roman  invantioD.  Mnoh 
mora  original  life  waa  ahown  by  tha  Uinnasingai*  between 
the  twelfth  and  fourteenth  oenturiea.  With  tham  the  na- 
tional apirit  of  tha  German  people  breaka  forth  for  tha 
firat  time  in  apontaneons  poetical  inspiration.  The  personal 
charaotera  of  the  emperora  of  the  honae  of  Hohenatanffen, 
proud,  daring,  and  advanturoua ;  their  wara  in  Italy  and 
the  Orient,  often  viotorioua  and  always  energetic;  their 
magnificent  court  and  their  splendid  hospitality,  gathered 
around  them  the  most  gifted  and  moat  advanced  spirit*  of 
the  people,  thus  at  onoe  calling  forth  a  common  individual 
development  and  areating  a  wideapraad  popnlar  inflnenee. 
The  Crusades  bronght  ua  German  warriors  into  contact 
with  foreign  climates  and  countries  more  luxurious  and 
dauling  than  their  own,  and  with  foreign  charaoten  more 
refined  in  habits  and  ideas  than  they  were  themaelvea ;  and 
when  they  returned  home  they  brought  with  them  treaanre* 
of  wonder  and  adventure  which  pressed  on  their  heart*  for 
nttaranca.  In  their  intaroonrae  with  the  Bpaniah,  Engliah, 
and  French  knighta  they  learned  the  arta  of  ehivalry,  eapa- 
eially  the  art  of  poetry.  How  to  lay  a  tune,  how  to  form  a 
atrophe,  how  to  build  a  rerae,  how  by  this  means  to  give  tbe 
uttarance  the  same  wonderfU  charm  a*  had  the  inward  vis- 
ion,— this  they  learnt,  and  the  result  was  a  profusion  of  lyri- 
cal songs  in  praise  of  love,  honor,  and  fidelity,  and  of  ballads 
revealing  the  wonders  which  life  contained.  The  subject* 
of  these  ballads,  especially  of  those  which  assumed  a  more 
decidedly  epic  charaoter,  are  the  same  that  we  find  in  the 
chivalrous  poetry  of  Provence,  of  Flanders  and  Champagne, 
of  Brittany,  ato.  It  la  the  traditiona  of  King  Arthur  and 
hia  knighta,  of  Charlemagne  and  Roland,  etc.,  but  in  tha 
German  treatment  these  aubjeeta  are  most  ouriously  mixed 
up  with  traditions  coming  from  the  North  and  originating 
from  the  old  Teutonie  paganism.  Tbe  most  celebrated  of 
these  knightly  poets  were  Walter  von  der  Vogelweide,  Hart- 
man  von  dar  Ane,  Wolfram  von  Eaebenbaeh,  and  Conrad 
von  WUnbnrg.  The  higheat  prodnction  of  the  period  is 
tbe  IfiebtltmgeiiUed,  An  excellent  collection  of  minor  song* 
and  ballads  is  given  by  Lachmann  and  Hanpt  under  the 
title  Sn  Miniutangi  ^rUUiag  (Leipsic,  1857).  With  tha- 
fall  of  tbe  Hohenatauffen  dynaaty  tha  vital  nerve  of  tha  art 
of  the  Uinnesingera  was  dndened ;  the  aomposition  of  lyr- 
ical aonga  continued  for  acme  time,  but  tha  eontenta  became 
sentimental  and  affected,  and  the  form  lost  all  charm  in  its 
utter  artificiality.  In  the  fourteenth  century  the  art  died 
out  entirely.  Meanwhllay  tile  development  of  the  cities  had 
reached  a  conaiderable  haigbt ;  oommeraial  and  industrial 
asaooiationa  or  corporationa  had  baaa  ftrmad.  Tha  guild* 
praaented  themaelvea  to  the  government,  to  tha  otlier  «■- 
tatea,  to  the  world  at  large,  not  only  a*  alamaBta  of  order 
and  progreea,  hut  aa  a  power.  Although  vastly  inferior, 
both  in  privilegea  and  in  institutions,  to  the  nobility  and 
the  clergy,  still  the  burghera  were  now  acknowledged 
as  the  third  estate,  and  two  aireumstanoes,  both  of  tha 
greatest  consequence,  made  it  possible  for  literature,  after 
it  died  out  in  the  Ghunh  and  the  chivalry,  to  plant  itself 
among  the  burghers.  In  tbe  fourteenth  oentury  the  Uni- 
versity of  Prague  waa  founded,  and  simiUtr  institutions  were 
soon  after  established  in  other  part*  of  Qamiaay.  But  of 
all  institutions,  the  university  is  that  ona  tbroagh  wbiA  tlie 
third  estate  haa  received  ita  highest  mental  derdopment 
and  exerciaed  ita  greatest  *oeial  infinenoe.  In  the  fifteenth 
century  tha  art  of  printing  wa*  inventad.  Book*  beoame 
cheap ;  literature  waa  no  longer  a  privilege  of  the  ridi.  At 
laat  the  biatoricol  movement  made  tha  deoiaion.  Tbe  Ref- 
ormation originated  ftom  and  addreased  itaalf  to  the  third 
estate  prinoipally,  and  thos  literature  beoame  the  bnainoas 
of  tha  Durghers.  It  did  not,  perhaps,  gain  so  very  mudi 
by  this  change.  With  the  exception  of  certain  book*  of 
edification  and  confeaaion,  whioh  are  aa  dear  to  Protaetanta 
a*  hooka  can  be,  and  of  some  hymns,  whioh  any  man  of  re- 
ligious feeling  and  poetical  sense  must  bow  to  aa  among  tha 
higheat  inapiraUona  of  religiona  poetry,  the  rest  of  the  lit- 
erature of  thia  period  ia  rather  tame  (even  ita  aatiies)  and 
clnmay  (even  ita  chronielea).  Bat  it  waa  eminently  pno- 
tieal.  It  derived  it*  authority  not  ftom  ita  enthualaam  and 
power  of  charming,  bnt  ^  from  its  pnrpoae  and  power  of 
in*tmating.  Ita  oharaoter  waa  thoroughly  didaotte,  bnt 
it*  influaDoe  wa*  very  great  and  banafioial,  both  ■*  a 
combatant  in  tha  religiona  oontroveray  and  in  general  a* 
a  propagator  of  civilization.  It  worked  in  two  diSiarent 
forma — tbe  dramatio  and  tbe  lyric — but  the  produotiona  of 
tha  firat  form  were  without  compariaon  the  moat  important. 
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Tha  amall  relinoiu  dnin*,  npmeDting  loiiia  MMiaaleTant, 
which  and  to  be  performed  in  the  ohnrah  ud  bj  the  olergy 
on  the  gnat  ChristUn  festinls,  h»d  grown  daring  the  Mid- 
dle Age>  into  the  Urge  myeteriee  and  minole-playa,  which, 
containing  many  profane,  eren  oomieal  elemantf,  were  per- 
formed on  the  market-plase  by  the  gnildi.  To  read  tneie 
dnunaa  is  not  rery  entertaining,  but  the  piatnra  of  their 
performanee  it  impiewiTe— the  immenM  eeaffold,  gorge- 
ously ornamented  and  illnminatad  with  firewarki  and  noln- 
et« ;  the  deep  aamestneM  and  piety  with  wUeh  the  aeton 
entered  into  their  parte ;  the  deront  farror  and  enthnsiaim 
with  which  thonnndi  of  ipeotaton  lat  the  whole  day 
through  iMfbre  tlii*  stage  as  iMfoio  a  rarelation.  Theee 
myatwiei  were  ■ueoaedaa,  daring  the  period  of  the  Refor- 
mation, by  a  mnoh  tamer  lort  of  email  dramaa,  which 
bore  the  nrae  relation  to  them  aa  the  lyrics  of  the  Heis- 
teningers  to  the  lyrics  of  the  Hinnesingere.  The  lyri- 
oal  prodaetlona  of  the  Meisteraingera  are  extremely  artifl- 
eial  expositions  of  dry  and  often  narrow  moral  ideas,  but 
they  were  held  in  Tacy  great  esteem  in  their  own  time. 
Haas  Sachs  (I494-I57t),  a  shoemaker  in  Nnremberg,  the 
son  of  a  tailor,  and  the  master  of  all  Meisteraingera,  wrote 
4275  such  pieces,  which  he  pablished  on  lly-Iearea.  Bat 
hia  208  drama*  or  dialogne*  m  proae  are  mneh  more  inter- 
eating.  They  hare  aomatimea  bnmor,  aometimes  character, 
often  a  aalrett  we  most  love,  and  often  a  nalreti  irresistibly 
Indierans ;  as  when  the  Ood-Father  takes  Cain  and  Abd  on 
his  knees  and  examines  them  in  Luther's  Oateohiam.  But 
from  the  (German  myateriea  eame  no  Shakspeare,  ihim  the 
Ciemuui  Fastnaohtspiele,  no  Moliire.  All  the  germs  which 
the  period  contained  were  first  frost-nipped  by  the  tyranni- 
eal  and  barren  dogmatism  into  which  the  flresh  passion  of 
the  flrat  Protestantism  very  soon  became  petrified,  and  then 
entirely  eat  off  by  the  horrors  of  the  Thirty  Tears'  war. 

But  bafora  the  war  ended  literatnra  made  a  new  start  in 
Qermany,  and  this  time  with  aoeoeaa,  so  far  aa  it  has  since 
moTed  on  coDtinooasly  throngh  a  natural  erolation  of  ac- 
tion and  reooUon,  steadily  enlarging  its  principles,  develop- 
ing ita  ideas,  perfecting  its  format  and  increasing  ita  influ- 
ence. Compared  with  the  great  political  and  aoeial  agents 
which  daring  the  three  former  periods  stimulated  the  lite- 
rary spirit  into  action,  the  present  starting-point  seems 
rather  small.  Literature  now  begins,  under  the  shelter 
of  the  nnlTersity,  aa  the  baaineaa  of  the  learned  and  ad- 
dreaalng  itaelf  only  to  the  educated  olaaa.  Of  course,  the 
principle  inherent  in  this  situation  is  too  narrow,  and  it 
may  be  that  for  a  time  the  progress  of  the  Qerraan  lite- 
-rature  was  somewhat  impeded  and  its  total  character 
somewhat  impaired  thereby,  but  there  was  no  other  start- 
ing-point, and  the  issue  is  eonseqaently  exempt  from 
all  criticism.  With  Martin  Opits  (b.  1507  at  Buniiau, 
and  established  in  different  positions  at  Liegnits,  Brealan, 
and  other  eitiea  of  Silesia  until  his  death  in  IfiSt)  the 
movement  liegan.  He  waa  a  man  of  aolid  learning,  ele- 
gant edaeation,  mnoh  experience,  and  aome  talent.  His 
Comfort  tuuUr  tka  Mitena  of  War  ia  not  withoat  some 
atmnt  of  genoine  warm  feeling,  and  by  hia  book  on  the 
Ah  of  9*rmem  Pootrg  (1S24)  he  laid  the  foondation  of  this 
art.  Originally,  the  German  language  waa  qaantitative, 
like  the  Latin,  but  daring  the  previona  ceatariea  the  quan- 
tity of  ita  syllables  had  been  tampered  with,  the  sense  for 
it  was  lost,  and  the  art  of  making  veraes  was  reduced  to 
the  mete  aoanting  of  the  aylUbles.  This  did  very  well  as 
long  as  all  verse*  were  daatiaed  to  be  aong,  but  for  veraes 
withoat  a  tan*  the  method  waa  utterly  inaaffisient.  Opita 
showed  that  the  aacent  of  the  syllables  would  form  a*  po- 
tent a  principle  of  veraifioation  as  their  quantity,  and  thus 
he  founded  the  metrical  science  of  all  modern  Teutonic 
langaages.  A  number  of  men,  all  of  learning,  some  of 
talent— Paul  Flemming  (1609-40),  Andreas  Gryphius 
(lfiie-*4),  Philip  von  Zesen  (16l9-8<))--gathered  around 
him,  and  formed  the  so-called  "first  Bilesian  school."  Lit- 
erary sooietias  were  established  at  the  unireraities  and  at 
the  courts,  and  mnoh  was  done  for  the  purification  of  the 
language.  Something,  too,  was  done  for  the  develop- 
ment of  taste,  but  here  was  the  weak  point.  The  school 
could  do  nothing  but  imitate.  Perhaps  only  a  few  people 
could  feel  that  an  imitation  in  nnpoluhed  German  of  the 
polished  forms  of  the  Italian  and  Frenoh  laagoagea,  and 
an  imitation  in  rough  German  elements  of  the  refined  ideas 
of  Italian  and  Frenoh  onlture,  resulted  in  caricature ;  bat 
by  degrees  most  people  felt  that  it  resulted  in  emptiness, 
and  the  reaction  came  in  the  form  of  the  second  Bilesian 
tdiooL  At  the  head  of  this  reaotion  atood  Hofknann  von 
Hofknannswaldan  (1618-70)  and  Kaspar  von  Lohanstein 
(1635-83).  The  former  wrote  only  lyrical  poems,  the  lat- 
ter remaooes  and  dramas.  Neither  of  them  posseaaed  a 
tnly  eraative  imagination.  The  impression  of  life,  reality, 
uid  truth  which  was  missing  with  the  poets  of  the  first 
Silesian  school  they  endeavored  to  produce  oy  frivolities  and 
crudities.    Wild  bombast  took  the  place  of  the  cold,  flat 


tirade ;  violent  revwaes  of  fortune  were  anbatilnted  for  the 
tame  development  of  human  destiny.  Scream,  grimace, 
murder,  and  blood  filled  the  scene,  but  of  character  and 
passioo  there  was  none.  Lohenstein's  influence  was  enor- 
moua,  however.  Strolling  hands  of  clowns  and  tragic 
howlers,  who,  instead  of  performing  regular  dramas,  simply 
filled  by  improvisation  a  dramatic  scheme,  succeeded  to  the 
performance  of  mysteries  and  miraele-plays  by  the  guilds, 
and  found  great  favor.  Lobenstein  and  his  disciples  fur- 
nished these  bonds  with  dramas,  and  the  theatre  actually 
made  a  step  forward.  Still  greater  waa  his  success  with 
his  romaaoe  ^naiMiiw  and  Tkiunelda,  which  called  forth  a 
flood  of  similar  prodnctions,  and  probably  had  the  good 
effect  that  thereby  people  were  attnred  to  read  books,  and 
to  seek  in  literature,  if  not  an  education,  at  least  an  enter- 
tainment. There  waa  a  correlation  between  the  first  Sile- 
sian school  and  thephilosophyofLeibnits,  and  between  the 
second  and  the  pietism  of  Spener  and  Franke,  but  only  a 
vary  elaborate  analyaia  eonld  show  the  connection.  The 
linea  in  which  German  eivilisation  moved  on  were  as  yet 
widely  separated  fVom  eaoh  other,  and  the  liteimture  proper, 
•onflned  to  that  which  eoncems  the  general  education,  and 
exelosiv*  of  the  special  development  of  the  aeiencea,  waa 
aa  yet  only  a  feeble  inatrament  of  oiviliaation,  not  tho  com- 
plete mirror  of  civilised  life.  That  point  it  did  not  reach 
until  the  end  of  the  next  period,  with  Kant,  Winckelmann, 
Leasing,  and  Herder.  It  had  to  make  over  again,  but  in  a 
higher  sphere  and  on  an  enlarged  scale,  the  morement 
which  it  had  performed  already  once  through  the  first 
and  seeond  Sileslao  schools.  The  wildness,  savagery,  and 
confbaion  to  which  the  second  Silesian  school  had  de- 
livered over  the  German  literature  was  tamed  and  reduced 
to  order  by  Gottached  (1700-46),  a  disciple  of  the  phil- 
osophy of  Wolff.  The  theatre  was  his  passion.  By  hia 
Olio,  the  wonder  and  pride  of  its  time,  and  by  his  numor- 
oua  tranalatlona  from  ComeiUe,  Racine,  and  Voltaire,  he 
raised  the  theatre  in  public  estimation,  and  helped  the 
strolling  bands  to  conquer  a  settled  position  aa  court-estab- 
lishments ;  which  of  coarse  waa  a  circumstance  of  the  ut- 
most importance  for  the  development  of  the  theatre.  Bat 
his  influence  extended  far  beyond  these  limits.  By  his 
handbooks  and  oompendiums  he  made  literature,  criticism, 
and  Bsthetioa  intareating  to  people  at  large,  and  consti- 
tuted himaelf  a  literary  pope.  He  had  no  genius,  how- 
ever ;  he  imported  all  hia  ideas  from  France.  But  without 
Sinius  no  literary  standpoint  can  be  vindicated.  Jakob 
odmer  (1608-1783),  Jakob  Breitinger  (1701-76),  and 
others  formed  the  so-called  Swiss  Association  in  oppoai- 
tion  to  him.  They  considered  the  epos  aa  the  highest  po- 
etical form,  and  the  Bnglish  literatare  aa  eontainiog  the 
moat  perfect  artiatie  typea;  and  they  were  exceedingly 
positive  in  their  viewa — th*  more  ao  as  they  had  as  little 
genius  aa  Gottaehed.  At  laat  they  attacked  him,  and  a 
very  hot  controveray  ensued.  Several  literary  and  critical 
periodicals  were  established,  and  the  attention  and  interest 
of  the  public  were  roused.  At  the  same  time  appeared 
Baumgarten'a  ^<(A«<tea,  by  which  that  beautiful  science 
which  is  called  asthetics  was  founded,  and  which  gave 
to  all  literary  and  critical  questions  a  deeper  and  broad- 
er signification.  A  quarrel,  however,  about  whether  the 
epos  or  the  drama  ia  the  highest  poetical  form,  or  whether 
the  French  or  the  Bnglish  literature  contains  the  most  per- 
fect artistic  types,  can  only  end  satisfactorily  in  one  way. 
In  disputes  about  testhetical  principles  only  argumenta  ad 
ieimNm  are  decisive — that  is  to  aay,  only  creations  of 
genius,  which  strike  bat  argue  not,  can  produce  a  true  de- 
ciaion.  And  in  this  way  ended  the  controversy  between 
Gottsohed  and  the  Swiaa  Association.  Two  poets  appeared 
— Klopatock  (1724-1803)  and  Wielaad  (173S-1S13).  They 
did  not  belong  to  the  two  parties,  but  they  represented 
pretty  well  the  two  principles  at  issue.  Both  of  them  had 
genias.  Klopstock,  heavy,  but  deep,  obscure,  but  inniired, 
roused  the  enthusiasm  for  religion  and  Fatherlana,  and 
called  forth  ideas  which  elevated  the  mind  and  enlarged 
the  heart.  Wieland,  light,  but  elegant,  sometimes  frivo- 
lous, bat  always  brilliant,  awakened  a  sense  for  clearness 
and  graeefttlness ;  and,  flitting  about  from  ancient  Greece 
to  mediaeval  Germany,  he  always  brought  brightness  and 
joy  along  with  him.  They  were  great  contrasts,  these  two 
men,  bat  they  did  not  contradict  each  other;  it  was  pos- 
sible  to  rove  them  both.  And  this  startling  discovery  found 
ita  tail  and  brilliant  explanation  in  the  criticism  of  Lea- 
sing (1729-81).  The  flrst  element  of  beauty  is  truth.  All 
that  is  true  to  nature,  whether  ita  name  is  Klopstock  or 
Wieland,  is  capable  of  impressing  oar  imagination.  But 
in  order  to  produce  an  impression  which  is  pure  and  full, 
the  truth  mast  be  formed  in  accordance  with  the  laws  in- 
herent in  that  special  art  which  is  to  represent  it  With 
meroileaa  analyaia  he  dissolved  the  praised  forms  of  the 
French  models  into  ridiculons  conventionalities,  and  with 
an  almost  emel  irony  he  compared  the  ideas  of  Voltaire 
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with  thou  of  Shakipeare  u>d  Bopboelaii,  sad  aiked, 
Where  ia  the  trnth  ?  At  thii  time  the  oiTiliied  slau  of  the 
Oennan  people  had  reached  a  standpoint  of  taite  mperior 
to  that  ocoupied  by  any  other  nation.  Thej  displaeea  Vol- 
taire, they  reinitated  Sbakspeare;  they  infilled  new  life 
in  Qreek  art.  And  meanwhile  the  different  agenta  of  the 
Qerman  oiriliiation  drew  nearer  together  and  began  to  en- 
ter into  oommunioation.  The  batUo  of  Roabaeh  and  the 
Kritik  der  retaen  Vemuti/t  were  not  iaolated  influanoea  any 
more.  They  met  each  other  in  the  same  eonaaionaneM,  and 
began  to  work  together.  And  thua  the  German  public  waa 
not  only  oapable  of  ei^oying  a  great  literature,  bnt  alao 
able  to  produce  it. 

In  the  latter  part  of  the  eighteenth  century  an  epoch  be- 
gina  in  the  Oermaa  literature  which  may  lie  compared  with 
that  of  Pericles  in  Greece  and  Elizabeth  in  Kngland,  and 
which  in  the  genuine  excellence  of  ita  produetiona  and  their 
wonderful  rwriety  far  aurpaasea  that  of  Augustus  in  Rome 
and  that  of  Louis  ZIV.  in  Franoe.  It  is  the  period  of 
Goethe  (1749-1832).  One  of  the  most  striking  charac- 
teristics of  the  literary  phenomena  of  this  period  is  their 
great  complexity.  It  was  great  in  orery  respect.  History 
(John  von  MilUer,  Sohlosser,  Ranke),  philology  (WolIT, 
Vo8S,  Hermann,  Laohmann,  BSckh),  theology  (Schleier- 
maoher,  Neander),  philosophy  (Fiohte,  Sohelling,  Hegel), 
and  the  exact  acionces  (Alex,  ron  Humboldt)  were  eul- 
tirated,  not  only  with  anoceaa,  but  with  genina.  New 
ideas  broke  forth  erorywhere.  And  with  this  brilliant 
state  of  the  intollectual  life  the  derelopment  of  real  life 
corresponded.  In  apite  of  long  wars  and  great  defeats, 
industrial  and  commeroial  business  prospered,  and  in  poli- 
tics and  religion  and  on  erery  field  of  praotical  life  now 
and  powerful  tendencies  rose.  Of  this  immense  activity 
the  literature  of  the  epoch  is  a  true  mirror.  There  is  a  new 
moral  system  in  Schiller's  earlier  dramas ;  there  are  politics 
and  theology  in  the  lyrical  songs  of  the  romantic  aohool. 
The  agencioB  of  actual  life  and  the  reaults  of  seientifle  re- 
search, in  all  their  diversity  and  singular  intermixture, 
formed  the  ideas  of  the  literature.  But  in  spite  of  the 
great  complexity  wfaioh  this  circumstance  gives  to  all  lit- 
erary phenomena  of  this  period,  atill  the  whole  epoch  cen- 
tres in  Goethe,  and  all  its  productions  may  be  elaaaifled 
with  relation  to  him.  The  intimate  co-operation  of  Goethe 
and  Sohiller  (1759-1805)  actually  governed  the  German 
literature  through  several  years.  Bat  while  every  one  of 
Goethe'a  larger  works  formed  a  aohool,  and  became  the 
starting-point  of  a  new  tendency,  the  direct  influence  of 
Schiller  ia  comparatively  small.  Th«y  were  very  different, 
theae  two  men,  bnt  they  were  not  contrasta ;  by  their  dif- 
fereneea  they  aupplemented  each  other.  In  nature  and 
history  Schiller  always  searched  after  the  law,  while  Goethe 
always  looked  at  the  life.  The  objective  development  of 
the  necessary  laws  and  their  inBuenoe  on  human  destinies 
form  the  ftindamental  oonstmotion  of  Schiller's  dramas,  all 
of  which  are  hiatorioal  in  the  atrongeat  sense  of  the  word, 
with  exception  of  two  of  his  earliest  tragedies,  in  which 
the  subject  is  not  taken  from  history.  In  Goethe's  two 
great  historical  dramas,  OSI*  von  Barlichingm  and  ^K^monC, 
it  is  the  rich  variety  of  ciroumstaaeea,  which  like  plants 
grow  differently  under  a  different  sun  and  in  a  different 
soil,  and  their  influence  on  human  character,  which  form 
the  centre.  Both  aspects  found  followers.  The  most  promi- 
nent of  Sohiller's  disoiples  are  Christian  Grabbe  (1801-36), 
Friedriob  Hebbel  (1813-63),  Friedrioh  Halm,  and  Hein- 
rich  Lanbe.  With  the  two  latter  the  conflict  between  the 
general  law  and  the  indiTidnal  passion  is  generally  some- 
what tame— with  the  two  fbrmer  generally  somewhat  exag- 
gerated. Among  Ooethe'a  followers  there  was  one,  Hein- 
rioh  von  Kleiat  (1776-1811),  of  eminent  talent  both  as  a 
dramatist  and  as  a  novelist.  In  one  point  Goethe'a  and 
Sehiller'a  aspect  of  history  eoincided — namely,  in  their 
view  of  the  antique  world.  It  was  impossible  hare  to  am- 
phasisa  differently  the  working  of  the  law  or  the  splendor 
of  the  life,  since  the  reconciliation  of  the  objective  law  and 
the  subjective  passion  to  perfect  harmony  formed  the  fun- 
damental idea  of  antique  civilisation.  From  Goethe's 
Iphigenia,  and  from  his  and  Schiller's  ballads,  issued  not 
only  a  poetical  school,  but  a  broad  tendency  of  civilisation, 
whose  most  eminent  representative  in  the  literature  was 
Frans  Grillpamr  (1790-1871). 

In  strong  oppoaition  to  Sohiller,  bnt  in  aympathy  with 
Goethe,  and  actually  inapired  by  aeveral  of  hia  worka,  es- 
peoially  by  Fautt,  developed  the  Romantic  school,  oom- 

S rising  a  great  numl>ar  of  nighly  gifted  men — poets,  critics, 
istorians,  philologists,  and  philosophers.  Their  intoxica- 
tion with  natmo ;  their  entbusiaim  for  all  strongly  marked 
traits  of  nationality,  especially  for  tha  pioturesqus  Middle 
Ages ;  their  high  respect  for  art  as  one  of  the  principal 
forms  of  tha  human  mind, — all  the  different  elements  of 
their  creed  they  derived  from  Goethe,  but  ho  himself  kept 
aloof  fh>m  those  exaggerations  whioh  made  his  ideas  ro- 


niskntia.  With  him  love  of  nature  beaame  a  deep  and 
patlant  study  of  natural  philosophy ;  with  the  romanticists 
It  grew  into  myatieism  and  demoniam.  To  Qoetha  the 
Middle  Agea  were  a  rich  mine  of  splendid  poetical  ma- 
terials; to  the  romantieist  they  represented  the  highest 
type  of  social  life.  Many  members  of  the  romantic  school 
turned  Roman  Catholics,  and  in  politiea  they  all  favored 
reactionary  tendeneiea.  The  idea  of  art  ■•  one  of  the  prin- 
cipal forms  in  which  the  human  mind  lives  and  manifests 
itself  they  mixed  np  with  Fiehte's  doctrines  of  tha  world- 
creating  Bgo,  and  the  result  was  a  deplorable  contempt  for 
all  objeetive  authority.  Considered  as  a  whole,  the  school 
was  more  critical  than  prodaotiva.  Of  the  worka  of  the 
two  brothers  Bahlagel,  August  Wilhalm  (1767-1845)  and 
Friedrioh  (1772-1829),  nothing  has  any  interest  now  but 
their  critical,  historical,  and  philosophical  essays.  Of  the 
works  of  Ladwig  Tieck  (1773-1853),  tho  novels  are  still 
entertaining  by  their  elegant  irony,  but  bis  name  is  best 
known  as  a  dramatic  critic  and  as  an  excellent  translator. 
Novalis  (1772-1801),  Clemens  BrenUno  (1778-1842),  B.  T. 
A.  Hoffmann  (1776-1822),  Lenau  (1802-50),  and  others 
were  more  exclusively  poets,  but  none  of  them  possessed  a 
very  comprehensive  or  very  intensive  talent. 

However  brilliant  this  cfiooh  is — and  in  philoaophy, 
philology,  theology,  hiatoiy,  natural  philoaophy,  almost 
in  every  fleld  of  intellootnal  life,  it  can  show  names  cor- 
responding to  those  of  Goethe  and  Schiller — it  always 
bears  the  character  of  being  the  literatnre  of  the  educated 
olass,  not  the  literature  of  the  people.  It  contains  very 
few  truly  popular  elements,  such  as  thoaa  of  Lndwig  Chland 
(1787-1862),-  those  who  try  to  be  poets  of  the  people  be- 
come awkward,  confused,  and  rough,  like  Ernst  Merits 
Amdt  (1769-1860)  and  Friedrioh  Lndwig  Jahn  (1778- 
1852).  So  also  think  men  like  Ludwig  B5rne  (1786-1837), 
Heinrioh  Heine  (1799-1856),  Julian  Schmidt,  and  Wolf- 
gang Mentzel ;  and  the  general  tone  of  German  criticism 
seems  to  indicate  that  this  is  felt  and  acknowledged  ia 
Germany,  and  a  new  starting-point,  with  a  broader  and 
truly  popular  principle^  sought  'or.    CuniEas  Pbtkrseii. 

German  Ocean.    See  Nonra  Ska. 

German  Philosophy.  Bee  PaiLoaorar,  by  Hcnr.  W. 
T.  Harris,  A.  M.,  LL.D. 

German  Reformed  Church.  See  Rkfosmed  Chcrch 

in  TBE  U.  S. 

German  Scale.  With  the  Germans,  the  mosioal  scale 
is  leprasentad  by  tha  letUrs  A,  H,  G,  D,  £,  F,  O,  not  A,  B, 
C,  etc.  It  is  oustomary  with  them  to  reserve  the  letter  B 
for  Btt,  and  its  plane  is  supplied  by  substituting  the  letter  U. 
In  German  organ-music  there  are  numerous  fugues  written 
in  honor  of  tha  illustrious  J.  S.  Bach,  in  which  the  leading 
theme  or  subject  is  fofmed  from  the  four  letters  of  his  sur- 
name, the  H  standing  for  Bft,  thus : 

BACH 


German  Seventh-Dar  Baptista,  a  sect  founded  in 
1728  at  Ephrata,  Pa.,  by  Conrad  Beisol,  who  led  a  secessioa 
from  the  so-called  Dunkers.  The  members  in  1732  entaied 
a  conventnal  life  and  adopted  tha  Capuchin  habit.  Their 
principal  aettlement  is  at  Snowhill,  Franklin  oo..  Pa,  They 
take  no  monastic  vows,  hold  property  in  eonuaon,  keep  the 
seventh  day  sacred,  recommend  oelibacy,  but  do  nat  fbrbid 
marriage.     They  are  few  in  nombera. 

German  Silver,  an  alloy  of  variable  constitntion,  da- 
signed  as  an  imitation  of  silver.  Eight  parts  of  copper  to 
three  or  four  eaeh  of  sine  and  nickel  make  a  very  fair  imi- 
tation ;  and  the  addition  of  2  or  3  per  oent.  of  iron  renders 
it  whiter,  bnt  less  malleable.  A  very  malleable  sort  has 
10  parts  of  copper,  0  of  sine,  and  4  of  nickel.  Tho  Chinese 
pak/ong  is  essentially  the  same  as  Oennan  silver.  As  the 
price  of  nickel  has  recently  increased,  various  cheaper  white 
alloys  have  to  some  extent  superseded  the  use  oi^  German 
silver,  which  is,  however,  still  extensively  used  in  the  arts. 

German  Sixth.  In  music,  the  augmented,  superfluous, 
or  extreme  sharp  sixth,  comprising  four  whole  tones  of  the 
scale,  or  one  somitono  more  than  the  major  sixth.  It  is  the 
interval  formed  by  Dtr  and  Bt|,  Eb  and  CJt,  TS  and  11$.  etc. 
Its  elements,  in  harmony,  are  a  major  third,  a  minor  third, 
and  an  augmented  second,  as  in  Ex.  I: 
iinS.M.    Mln.Sd.    Aug. 2d. 

Ex.1. 

In  harmony,  this  chord  requires  peculiar  treatment,  with 
great  care,  especially,  in  the  management  of  its  inversions. 
And  as  its  form,  when  viewed  apart  from  ita  grammatioal 
relations,  is  precisely  that  of  the  ordinary  dominant  sev- 
enth, it  may,  by  an  anbarmonia  change  (as  of  BQ  into  C^ 
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Ct  into  D^,  Dt  into  £^,  et«.,  or  vice  vend),  be  made  to  pro- 
dace  the  moat  aaiprising  knd  beautiful  effects.  Thus,  in 
Ex.  2,  at  a  the  orainary  progression  of  the  dominant  sev- 
enth on  Ah  is  given.  But  at  b,  by  an  enharmonic  ohange 
of  the  seventh  into  the  Oerman  sixth  (by  assuming  G|^  to 
be  Ft),  a  brilliant  and  nnexpected  transition  is  instantly 
made  into  the  somewhat  remote  key  of  C  major. 

t  BeeliMien. 


EX.Z 


William  STAnxTon. 

CScnnan  Theology.  Thus  far  in  its  history.  Prot- 
estantism has  appeared  under  many  different  forms,  whioh 
have  generally  presented  themselves  in  separate  ehnrohes. 
The  principal  among  them  have  nevertheless  a  oertain  ex- 
ternal unity,  in  that  they  have  taken  their  rise  aspeoially 
among  the  Teatonio  races  and  are  the  offspring  of  the  Ref- 
ormation. 'Nor  do  they  laek  a  certain  internal  unity.  As 
it  was  not  a  few  individuals  alone  who  aeeompliahed  the 
work  of  the  Reformation,  sinoe  the  most  inflaential  Reform- 
ers wonld  only  be  regarded  as  mere  instruments  for  osrry- 
ing  out  their  modest  share  of  the  work  of  Ood,  and  they 
ha^  been  exalted  almost  against  their  will,  through  faith- 
fulness in  little  things,  to  their  far-reaching  thoughts  of 
reform ;  and  as  it  waa  thna  a  oomprehenaive  divine  thought 
prepared  in  nnmberlesa  places,  and  to  be  aoeompliahed  by 
the  oo-operation  of  the  most  favorable  oiranmataneea,  that 
Christianity  should  be  raised  trom  its  deep  decline— yea, 
new  chaos — to  a  higher  stage  in  the  appropriation  of  sal- 
vation and  the  building  up  of  Chriatlaoity;  so  this  one 
divine  thought  which  created  the  Reformation  hai  been  the 
strong  bond  of  union  to  all  those  who  have  attaohed  tbam- 
selvos  truly  to  the  great  reform  movement  of  the  aixtaenth 
century,  or  would  remain  with  it  in  unity  of  spirit,  not- 
withstanding the  manifold  differences  and  divisions  in 
Proteatantiam  and  its  hiatory.  In  apita  of  appearanoea 
to  the  contrary,  there  is  to  the  preaent  day  a  great  family 
reaemblance  among  all  who  call  themselves  Protestants. 
Vitfa  good  reaaoo,  therefora,  may  wo  speak  of  the  unity 
of  a  notestant  or  Bvangelieal  Church,  the  more  ao  aa  it  ia 
the  common  evangelioal  prinoiple  that  the  unity  of  the 
Church  does  not  oonaiat  in  the  almilarity  of  ceremonies  or 
form  of  government  of  the  Church,  but  in  the  preaching 
of  the  pure  gospel  and  the  administration  of  the  sacra- 
ments in  accordance  with  the  prinoiples  of  their  institution. 
This  one  Bvangelieal  Church,  or  Protestantism,  baa  this 
distinguishing  oharaoteristio,  that  it  would  have  the  oom- 
mon  features  of  Chriatianity  apprehended  by  conacioua  per- 
lonal  appropriation,  in  the  full  sense  of  the  word ;  that  is 
to  say,  through  the  appropriation  by  the  whole  soul  fVom 
centre  to  cirenmferenoe,  and  indeed  so  that  through  the 
aoceptanoe  of  the  object  of  faith  in  our  inmost  sools  the 
assurance  of  salvation  is  grounded  in  justification  by  faith 
in-Chriat,  whereby  immediate  Bcoesa  to  Qod  ia  secured  and 
eqjoyed.  And  this  assurance  of  salvation,  as  it  opens  up 
a  new  ide»  of  Sod,  of  hia  acta,  and  of  the  destiny  of  man- 
kind—thvi  a  new  conception  of  Qod  and  the  world— oon- 
taina  no  leas  a  atrong  impulae  of  gratitude  in  order  to  the 
work  of  sanotifleation  in  one'a  aelf  and  for  work  in  one'a 
calling  for  the  kingdom  of  God.  Thia  assurance  of  salva- 
tion ii  a  knowledge  whioh  begets  a  new  disposition,  a  new 
being,  a  new  regenerate  ereature — whioh,  recognising  it- 
self, with  a  loving  heart  would  engage  in  work.  Chriatian- 
ity is  Protestantism  has  advanced  to  a  new  atage  in  its 
appropriation  by  mankind,  for  it  ia  not  content  either  with 
a  purely  intdleotual  appropriation  of  Chriatianity,  be  it  in 
a  speenlatiTa  form  or  more  aa  a  matter  of  memory,  ai  ia 
chiefly  the  eaae  in  the  Greek  Chnreh,  influenced  by  the 
Hellenic  mind,  or  by  a  mere  legal  snbmiaaion  of  the  will 
to  a  aystem  of  doctrinea,  or  even  a  practical  eocleaiaatioiam, 
aa  in  the  Roman  Catholic  Church,  influenced  by  the  Jewish 
mind.  Protcatantiam,  on  the  other  hand,  aa  a  unit,  would 
be  the  personal  expreasion  of  Chriatianity,  above  all  as  the 
religion  of  peace  and  reconciliation,  and  indeed  of  light 
and  life  from  Ood. 

Protestantism,  so  soon  aa  the  preparatory  streama  of  the 
Middle  Age*  bad  worn  for  themaelvea  deep  beds  and  been 
eomUsed  in  one  channel,  manifested  itself  in  a  twin  form 
— the  Lutheran,  which  on  the  whole  prevailed  in  German 
ProteitaDtism,  and  the  Reformed.  The  one  took  pos- 
session of  the  eastern  division  of  the  German  races,  the 
other  of  the  western.  The  difference  is,  that  the  Reformed 
oonfession  carried  out  the  evangelioal  prinoiple  more  ao- 
eording  to  it*  realiaHc  or  practical  side,  or  aa  a  prineiptc 


of  the  will,  whilst  the  Lutheran  confession,  in  accordance 
with  the  genius  of  the  German  people,  unfolded  it  more 
according  to  the  intellectual  side.  Thus,  each  has  a  rela- 
tive advantage  and  a  relative  deficiency.  If,  in  conform- 
ity with  our  task,  we  confine  ourselves  to  Oerman  theol- 
ogy, and  have  to  lay  greater  stress  upon  that  whieh,  within 
Proteatantism  as  a  whole,  constitutes  the  pecnliar  strength 
of  the  German  Church,  it  is  not  to  exalt  it  above  other  con- 
fessions or  to  depreciate  their  superiority  in  other  respects. 
We  observe  a  prelude  or  type  of  Oerman  theology  already 
in  the  Middle  Agea  in  the  German  myatioiam  of  Johann 
Eokart,  Heinrioh  Buso,  Rnyabroeck,  Tauter,  and  the  little 
book  with  the  oharacteriatic  title  Ein  Deuttdte  Theologeg, 
whieh  Luther  Justly  prised  ao  highly.  In  the  Middle 
Agea,  indeed,  men  of  the  German  race  had  diatinguiahed 
themaelvea  aa  soholaatios,  such  na  Albertua  Magnus,  Ga- 
briel Biel,  not  to  speak  of  Nicolana  Cnaanua  or  Occam; 
bnt  the  Latin  raeea  then  led  the  van  in  acboloatiolam.  In 
analyeia  and  the  logical  treatment  of  a  subject  they  were 
in  their  element.  The  Teutonic  (particularly  the  German) 
mind  early  tended  to  unite  religioua  feeling  or  myatioiam 
with  apeonlation,  together  with  a  thoroughgoing  reconcil- 
iation of  taith  and  knowledge.  The  evangelioal  principle 
of  faith  unitea  faith  and  knowledge  in  the  form  of  religioua 
aasurance ;  and  in  that  it  showa  itaelf  capable  of  eatabliah- 
ing  a  Church,  the  aoil  ia  prepared  upon  whioh  the  peculiar- 
ity of  the  Oerman  mind  may  aaeert  itaelf,  and  at  the  aame 
time  take  up  a  poaition  at  the  head  of  theology. 

The  evangelical  principle  ripened  to  ita  power  of  reform 
by  aatiafying  the  longing  of  the  aoul  for  immediate  com- 
munion with  Ood  by  the  word  of  reconciliation  throngh 
Chriat  and  Justification  by  faith ;  that  is  to  say,  in  that  the 
deep  mystical  tendency  of  the  German  mind  attached  it- 
self in  faith  and  faithfulness  to  historieal  Christianity,  aa 
it  has  its  sources  in  the  Holy  Scriptures,  thua  poaaesaing 
the  truth  no  more  outwardly  aa  a  law,  but  inwardly  aa  an 
enlightening  and  qniekening  power.  And  ao  the  prinoiple 
of  the  Reformation  reached  its  maturity  in  that  faith  and 
the  Word,  the  Word  and  faith  manifested  and  confirmed 
themselves  in  their  neceaaary  internal  harmony.  This  ia 
nothing  elac  but  what  we  now  call  the  formal  and  material 
■idea  of  the  Proteatant  prinoiple.  The  history  of  Oerman 
theology  ia  only  to  be  understood  from  the  movement  of 
these  constitutive  factor*.  We  diatingniih  in  the  following 
sketch  a  creativo  and  formative  period ;  a  preaervative  and 
eonaervative  period ;  and  finally,  in  the  last  century,  a  crit- 
ical or  deatraetive  period.  The  laat,  however,  waa  only  a 
purifying  process  in  order  to  a  regeneration  whioh  already 
annonnce*  itself  in  potent  token*. 

I.  The  flrat  creative  period  of  the  Oerman  Church  and 
theology,  embracing  the  period  of  the  Reformation,  is  evi- 
dently characterited  by  the  position  whioh  the  doctrine  of 
jttstiflcation  assumed  in  its  eritical  and  positive  develop- 
ment. The  prevailing  church  doctrine  and  order  were  cnt- 
ioally  measured  by  the  word  of  Ood,  contained  in  the  Holy 
Scriptures,  apprehended  by  faith.  Faith  in  the  Holy  Scrip- 
tnrea  waa  not  based  upon  the  authority  of  the  Church,  al- 
though historical  tradition  in  other  respect*  continued  to 
be  reoogniied.  No  more  was  the  aathority  of  the  Church 
to  decide  respecting  the  canon  (a*  the  exclusion  of  the 
Apocrypha  shows),  or  the  interpretation  of  the  Scrip- 
tures. The  Holy  Scripture*  received  their  regulative  place 
because  the  apostolic  word  about  Christ,  or  becanse  that 
whioh  was  reoogniied  aa  the  kernel  of  the  Holy  Scriptures, 
Chriat  accepted  in  faith,  demonstrated  to  the  aoul  ita  ani- 
mating divine  power.  And  *o  the  real  atteatation  of  the 
Holy  Scripturea  waa  found  in  nothing  else  than  Chriat  ao 
for  aa  Ha  imparta  to  the  aoul  through  Hi*  Holy  Spirit  the 
atsuranoe  of  divine  aalvation.  Accordingly,  whilat  faith 
itfelf  ariaea  through  the  word  of  Ood,  whether  in  the  Holy 
Scripturea  or  in  the  preaching  regulated  by  them,  it  ia  only 
throngh  them  a*  the  apecific  mean*  of  grace.  On  the  other 
hand,  the  Holy  Soripturea  are  authority  or  norm  for  faith 
only  through  that  whieh  certiflea  them,  throngh  Chriat 
their  central  theme.  He  ia  "  the  emperor  over  the  Scrip- 
turea" ("der  Kaiaer  Uher  der  Schrift");  a  writing  that 
"doea  not  urge  Christ  "("Christum  nioht  treibet")  cannot 
claim  canonical  authority. 

Faith  in  uniaon  with  the  Holy  Scripturea,  and  holding 
them  in  the  hand  a*  norm,  now  critically  reviaed  the  whole 
eccleaiaatioal  ayatem  of  the  Middle  Agea,  and  eatabliahed 
new  religioua  views.  The  doctrinal  type  which  resulted 
therefrom  received  ita  claasieal  expreiaion  in  the  Augsburg 
Confession  (1680),  with  ita  Apology,  and  in  the  two  cate- 
chisms of  Luther,  with  the  Senmalkatd  Articles,  whioh  are 
essentially  in  unison  with  these  writing*  of  Helanchthon. 
These  five  symbols  present  the  flnt  fbtmation  of  the  Luth- 
eran doctrine,  the  most  systematic  and  sammary  being  the 
Augsburg  Confession ;  for  juatifieation  by  faith  oonatitntea 
the  centre  from  which  all  elae  is  ruled  (Art.  IV.) ;  its  the- 
ological, aathropologieal,  and   Chriatological  preauppoai- 
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tioni  are  giren  tn  the  lint  three  artietet,  while  the  fonrth 
article  eontaios  the  anion  of  the  free  grace  of  God  with 
the  beliering  soul.  It  then  proceeds  to  the  doctrine  of  the 
origin  and  natare  of  thia  faith.  lU  origin  is  through  the 
eoclesiaftioal  offlee,  which  adminiiters  the  word  of  God,  and 
the  saoramenta,  theae  being  aeoompanied  by  the  agency 
of  the  Holy  Spirit  (Art.  V.).  F&ita  grows  into  new  obe- 
dience or  love  (Art.  VI.).  If  thia  be  the  nature  of  erangelieal 
faith  in  ita  origin  and  growth,  it  of  neoeta'ity  leada  to  the 
Charch,  which  partly  preanppoaea  faith,  partly  aupporta  it; 
therefore  the  Charch  is  treated  of  at  length  in  Arts.  VII.- 
XVII.  Art.  VII.  determines  the  fundamental  idea  of  the 
Ohuroh  as  an  everlasting  eommnnion  of  saints  or  belierera, 
which  ia  recognised  externally  by  the  pure  dootrine  of  the 
gospel  and  the  proper  administration  of  the  saeiamentf, 
and  which  praaerTes  ita  unity  eren  in  the  diaaimilarity  of 
human  tradition.  The  Chnroh  in  ita  realisation  is  to  a  cer- 
tain extent  inoonsistentwith  its  idea,  and  henoe  there  arises 
the  distinction  between  the  inTiaible  and  visible  Charch, 
which,  however,  does  not  find  ita  expreasion  in  the  Latheian 
aymbola.  Thia  inconaiatency,  however,  on  the  side  of  the 
■nbjeotive  factors  of  the  Chureh  does  not  go  so  far  as  to  do 
away  with  the  effloacy  of  the  objective  factors,  the  Word 
and  sacraments.  These  objective  (hctors,  baptism  and  the 
Lord's  Supper,  were  now  positively  stated  (Arts.  IX.-XII.) 
with  silent  polemic  towards  the  Koman  Catholic  Charch, 
and  her  apparently  fuller  dootrinea  of  the  aaeramenta  (vis. 
penance,  with  confession  and  ordination ) ;  the  omu  oper- 
atum  was  rejected,  beoauae  contrary  to  faith  (Art.  Xlll.), 
and  the  evangelical  idea  of  ordination  was  defined  aa  the 
lawful  call  to  the  public  administration  of  the  means  of 
grace,  aa  opposed  to  anarchy  as  well  aa  hierarchy,  ao  that 
the  balance  ia  leetored  between  charch  order  and  evan-  | 
gelical  freedom.  The  principle  of  faith  entirely  unitea  the  j 
objective  or  neoeaaary  side  with  the  subjective  aide,  and  | 
tranaflgarea  both  into  evangelical  freedom.  On  thia  very 
account  the  evangelical  type  of  teaching  is  friendly  to  the 
state,  which  it  acknowledges  aa  a  divine  institution,  and 
engages  to  serve  with  the  cheerful  obedience  of  love  (Art. 
XVI.).  Finally,  Art.  XVII.  treats  of  the  final  destiny  of 
the  Church,  exoluding  enthnsiastio  mtllenarianism.  The 
remainder,  for  the  most  part,  refutes  miaoonceptiona  re- 

Speoting  evangelical  doctrines,  such  aa  the  supposed  entire 
enial  of  free-will  and  the  charging  the  dirme  causality 
with  the  origin  of  evil,  the  supposed  despising  of  good 
works  and  the  law ;  and  cloaea  with  the  rejection  of  the 
principal  eoeleaiastioal  abuses,  aaoh  aa  withdrawal  of  the 
cap  fhim  the  laity,  the  oelibaoy  of  the  prieats,  the  aacrifloe 
of  the  maaa,  oral  eonfeaaion,  laws  about  eating,  monaatic 
Towa,  a*  well  aa  the  unavangelioal  exaltation  of  epiacopal 
power  over  againat  the  laity  and  the  state.  That  whioh 
nas  just  been  stated  is  the  substance  of  the  doctrines  of 
the  Lntberan  Church — that  which  constituted  the  official 
doctrine  until  1750.  These  Lutheran  symbols  contain  in 
general  an  harmonious  whole,  and  have  shown  themselves 
capable  of  establishing  an  evangelical  Church  and  an  in- 
dependent evangelical  literature  and  learning.  Several 
important  points,  however,  were  either  not  diaouaaed  in 
this  flnt  confesaion,  or  were  not  clearly  decided  in  harmony 
with  tile  general  evangelical  type.  Above  all,  the  Holy 
Soripturea  are  indeed  preauppoaed  as  authority,  but  are 
mentioned  only  aa  a  means  of  grace ;  no  doctrine  reapect- 
iag  them  as  a  norm  ia  established,  even  though  they  are 
Implicitly  understood  to  be  so  aa  a  matter  of  course.  There 
is  a  marked  difference  in  thia  reapeot  in  the  Reformed  con- 
fesaiona,  stnee  they  very  early  presented  the  article  respect- 
ing the  Saored  Scriptures  aa  a  paitieular  doctrine,  aoine  of 
them  with  a  apecification  of  the  particular  writinga  which 
were  to  be  regarded  as  canonical.  The  Formula  Concordias 
partly  made  up  the  defloiency.  But  It  evidently  proves 
that  Luther'a  clear  insight  into  the  relation  of  (kith  to  the 
word  of  Ood  and  the  Holy  Bcriptnrea  in  the  principlea 
briefly  mentioned  above,  as  reaulting  from  faith  with  r»- 
apect  to  the  canonicity  and  eritlciara  of  the  Holy  Bcrip- 
tnrea, aa  well  aa  their  interpretation,  had  by  no  meana  be- 
come the  general  conviotion  of  the  Latharan  Church.  The 
deficiency  in  the  working  out  of  thia  Aindamental  princi- 
ple conatitutaa  the  mainapring  of  the  theological  movementa 
of  the  two  following  oenturiea,  which  aomewhat  difiisr  from 
the  standpoint  of  the  Lutheran  Reformation.  There  are 
other  inequalitie*  or  deflcienoies,  such  aa  the  following: 
Whilst  tlie  opw  operatwn  is  decidedly  denied,  owing  to  the 
fundamental  principle  that  salvation  mnit  be  apprehended 
by  personal  faith,  yet  regenerative  power  was  ascribed  to 
the  baptiam  of  infants  eren  at  the  moment  of  its  adminis- 
tration, not  indeed  by  the  Augsburg  Confession,  but  by 
the  common  Lutheran  dootrine.  And  notwithstanding  Lu- 
ther's attempts  to  escape  the  difficulty  by  the  supposition 
that  even  infants  who  have  been  baptised  have  faftn  (anal- 
ogous to  Calvin's  JIda  tominalt't),  another  inconaiatency 
threatened  with  the  position  decidedly  taken  againat  en- 


thuaiaats,  that  faith  oomea  only  through  preaching.  Luther 
hinted  at  a  better  aolution  in  his  Larger  Cateefaiam — name- 
ly, tliat  baptiam  has  not  merely  momentary  significance  aa 
an  act  of  the  eternal  Qod  in  His  adopting  grace,  but  is  a 
revelation  of  His  gracious  will,  whidi  remains  valid  and 
efficient  until  human  unbelief  shall  have  destroyed  the 
baptismal  covenant.  But  this  solution  was  not  made  use 
of  by  the  Lutheran  theologians. 

There  is  another  inequality  with  reference  to  the  doctrine 
of  predestination.  It  is  indeed  true  that  Lather  never  lost 
sight  of  the  universality  of  the  divine  gracious  will,  and 
would  found  the  eonseioasoess  of  salvation  not  on  the 
knowledge  of  everlasting  election  working  through  faith, 
but,  on  the  contrary,  on  the  gracious  will  revealed  in  the 
word  and  sacraments  and  apprehended  by  faith — main- 
taining likewise  a  possibility  of  a  falling  away  from  grace. 
Nevertheless,  Melanchthon,  in  the  first  edition  of  his  Loci, 
the  earliest  dogmatical  work  of  the  Reformation,  aa  well  as 
Lnther's  treatise  Dt  •erce  arbitrto  [lb2i)  against  Erasmus, 
shows  that  in  the  beginning  the  leading  men  of  the  Lutheran 
Church,  even  up  to  1S50-<I2,  aa  well  aa  the  so-called  Onesio- 
Lutherans,  held  fast  to  the  dootrine  of  abaolute  predestina- 
tion, with  no  essential  difference  from  the  Reformed  Church. 
And  indeed  the  Formula  Concordise  itself  in  the  same  way 
asserted  an  absolute  predeatlnaticn  with  reference  to  the 
elect.  The  Oerman  evangelical  people,  however,  from  the 
very  beginning  did  not  agree  with  the  absolute  denial  of 
the  fre^om  of  the  will,  as  is  clear  iVom  the  letter*  of  the 
laity  to  the  Reformers.  Absolute  determiniim,  eren  in  the 
Auguatinian  form,  did  not  pleaae  them,  and  they  eonid  not 
be  contented  with  the  mere  lihemm  arbitrium  i%  civiitbug 
which  the  leaders  of  the  Reformation  early  acknowledged. 
( Con/.  A  ug.  X  YIII. )  Thia  waa  in  the  interest  of  not  letting 
the  cauae  of  evil,  nor  indeed  the  min  of  the  deaeeadanta 
of  Adam  on  account  of  original  sin,  fall  back  upon  God. 
But  since  even  the  Reformers  had  been  led  by  a  rdigioni 
motive  to  the  denial  of  freedom  towards  the  good — ^namely 
by  the  doctrine  that  all  good  cometh  from  above— it  became 
a  neceaaary  aa  well  aa  a  difficult  task  to  reconcile  the  ap- 
parent oonfliet  in  an  harmonioua,  well-adjusted  doctrine  of 
ain  and  grace.  Melanchthon  attempted  this  in  hia  ao-called 
aynergiatie  doctrine,  which  was  repudiated  by  the  Formula 
Concordim.  Bat  the  Lutheran  theologians  of  the  Formula 
Concordiss  and  subsequent  times  continued  wavering  and 
undecided  in  the  effort  to  be  rid  of  the  double  decree,  and 
safely  to  preserve  the  aasuronoe  of  aalvation,  without  fall- 
ing into  doctrinea  of  a  Pelagian  or  sy nergistio  tendency ; 
whilst  they,  on  the  other  hand,  repudiated  the  exaggeration 
of  Flaoius,  that  evil  had  become  of  the  substance  of  man- 
kind. The  Lutheran  theology  of  the  seventeenth  century 
aonght  the  aolution  by  preauppoaing  aa  neceaaary  for  con- 
version certain  inevitable  operations  of  grace,  whereby  the 
liherwn  arbitrium  waa  restored,  upon  the  use  of  which, 
then,  our  final  fate  dependa.  But  it  did  not  thereby  eaeape 
the  atombling-block  of  the  double  decree,  because  they  did 
not  conceive  the  inevitable  effects  of  grace  to  be  univer- 
sal, whether  in  this  world  or  the  next ;  and  when  in  the 
eightaenth  oentary  the  nniveraal  salvation  of  the  heathen, 
even  without  Christ,  was  frequently  aoknowledged,  nothing 
waa  gained  thereby.  It  waa  not  until  the  prestat  timei 
that  the  tmirertality  of  the  call  by  the  gospel  to  faith  and 
aalvation  waa  taught  on  the  ground  of  1  Pet.  iii.  18. 

With  reference  to  Christology,  finally,  the  Augsburg  Con- 
fession and  the  other  older  symbols  limited  themselves  to 
that  which  is  common  to  Christianity,  only  that  Christ  aa 
a  eonsoious  possession  waa  placed  in  the  centre,  whilat  he 
had  hitherto  been  pushed  into  the  background,  and,  aa  it 
were, "  buried  "  by  the  doctrine  of  the  saints  and  the  merit 
of  works.  Nor  did  theae  aymbola  eatablish  any  doctrine 
in  opposition  to  the  Reformed  Choroh.  The  germ  of  the 
eonniot  lay  in  Lutfaer'a  doctrine  of  the  Lord'a  Sapper  and 
hia  polemical  writinga  againat  Zwingliua ;  yet  this  doctrine 
assumed  only  a  subordinate  position.  Luther  was  oon- 
oemed  with  reference  to  the  Lord's  Supper  simply  with  the 
objectivity  of  the  aaerament  independent  of  futn,  whioh  did 
not  make  the  aaerament,  but  only  reeeived  it.  To  enanre  this 
objectivity,  he  maintained  that  the  body  and  blood  of 
Christ  were  the  divinely  given  pledge  of  the  forgiveness  of 
sins,  which  were  impart^  in,  with,  and  under  the  bodily 
elements,  so  that  whoever  receives  the  elements,  even 
though  without  fhith,  would  likewise  receive  that  pledge 
— the  glorified  body  and  blood  of  Christ.  It  was  not  daw, 
however,  how  far  the  objectivity  of  the  sacrament  depended 
npon  the  partaking  of  the  body  and  blood  on  the  part  of 
unbelievers  likewise,  or  why  the  equal  objective  offer  did 
not  suffice,  as  Brens  taught  in  the  Syngramma  Suevietim, 
whioh  even  Luther  himself  approved.  On  the  other  hand, 
it  was  not  olear  in  what  sense  the  inviaible  body  and  blood 
of  Christ  were  to  be  a  pledge,  together  with  the  visible 
pledges  of  bread  and  wine,  of  the  invisible  graee  of  the 
imgivenesa  of  sina.    It  waa  not  until  the  later  Lutheran 
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theology  since  HolUx  that  an  eapeoial  ■ignifisanee  was 
ascribed  to  the  partakiog  of  the  former,  id  that,  with  Calrin 
and  seraral  Reformed  confessions,  the  participation  in  the 
Tirtne  ef  the  glori&ed  body  of  Christ  was  regarded  as  a 
blessing  in  itself,  and  no  longer  merely  as  a  means  of  the 
assurance  of  the  forgiveness  of  sins.  It  wonld  not  have 
been  at  all  necessary  for  the  Lutheran  doctrine  of  the 
Lord's  Sapper  to  adopt  the  Lutheran  Christology  with  ref- 
erenee  to  the  atatvt  exaltntionia  and  all  its  connequenQcs, 
which  threatened  in  a  Dooetic  manner  the  tme  earthly 
humanity  of  Christ,  his  growth,  learning,  etc.,  unless  it  had 
already /ally  extended  the  eommuniealio  tdiosuMKm  to  the 
ehildhood  of  Jesus,  instead  of  making  a  deep  and  real  dis- 
tinction between  the  state  of  humiliation  and  the  state  of 
exaltation.  This  oonrse  was  considered  necessary  in  order 
that  the  first  Lord's  Supper  should  become  entirely  iden- 
tical with  the  subsequent  ones ;  for  which  there  was  no  real 
necessity,  since  the  risible  bodily  presence  of  Christafforded 
the  disciples  a  complete  compensatory  pledge  for  that  which 
the  gloriilod  body  of  Christ  is  said  to  Toil  behind  the  visible. 

Helanohthon,  whose  natireoharaoter  waamore  ethical  than 
religious,  was  the  occasion  of  the  controversies  with  refer- 
ence to  the  relation  of  jostifloationand  sanoti&cation  to  the 
law  and  good  works,  which  were  so  decided  by  the  Formula 
Conconus  as  more  closely  to  define  the  Lntheran  doctrine 
on  this  subject.  Since  Melanohthon  ascribed  such  essential 
importance  to  the  law  for  the  origin  of  faith  through  re- 
pentance and  the  oontinuance  of  faith,  George  Hiyjor  and 
others  of  his  school  asserted  that  good  works  were  neoai- 
sary  to  salvation.  This  doctrine  was  assaulted  in  many 
paints  by  the  Antinomianism  of  Johann  Agrioola.  The 
law,  he  contended,  belonged  to  the  court-house,  and  not  to 
the  pulpit,  true  repentance  originating  entirely  from  the 
eantemplation  of  the  love  of  Christ.  And,  as  Luther  had 
shown  that  penitenoe  and  repentance  presuppose  a  moral 
norm,  he  insisted  at  least  that  the  believer  no  longer  re- 
quired the  law,  because  the  internal  impulse  of  the  Spirit 
works  of  itself  that  which  is  good.  The  Formula  Conoordiss 
rightly  decided  that  the  law  was  of  threefold  neotasity: 
(1)  to  secure  oivil  order  (usiw />o/i(u;iM) ;  (2)  to  work  re- 
pentance (»»•  eknchlicut) ;  (3)  to  regulate  even  the  lifeof  the 
regenerate,  who  were  still  struggling  with  sin  (iuim  »orma- 
timu),  whereby  it  was  acknowledged  that  Christ  alone,  as 
the  living  Law,  could  lead  to  saving  repentanoe  as  well  as 
he  the  living  mirror  of  holiness.  On  toe  other  hand,  the 
necessity  of  good  works  to  salvation  was  truly  recognised 
in  the  sense  (contrary  to  Nicolaus  of  Amsdorf)  that  a  good 
tree  bringeth  forth  good  fruit ;  but  the  opinion  was  repudi- 
ated that  good  works  can  in  any  way  merit  salvation ;  which 
would  admit  a  depreciation  of  the  justifying  free  grace  of 
6od. 

In  all  these  points  the  ethical  spirit  of  Melanchthon  was 
followed.  It  was  otherwise  with  the  controversy  respect- 
ing the  atonement  and  justification,  which  was  raised  by 
Andreas  Osiander  and  Frans  Stancarus  of  Mantua.  The 
school  of  Melanohthon  had  been  accustomed  to  base  the 
atonement  exclusively  upon  the  expiatory  sufferings  of 
Christ,  whioh  led  Stancarus  to  ascribe  mediatorial  signifi- 
cance lolelji  (o  (Ac  human  nalurt  of  Christ,  whioh  alone  was 
able  to  suffer.  Osiander  thought  it  more  frosty  than  ice  to 
limit  justification  to  deliverance  from  guilt  and  punish- 
ment, from  which,  indeed,  we  had  been  redeemed  by  the 
work  of  Christ  l&OO  years  ago.  It  was  rather  the  oom- 
munieation  of  the  essential  righteonsness  or  divine  nature 
of  Christ,  which  is  the  aiehotype  of  humanity,  eternally 
appointed  for  inoamation,  and  hence  only  the  divine  uaturt 
eon  CONIC  into  eontideration  with  reference  to  ectivation.  A 
juelitta  /oreneie,  ooDsisting  merely  in  imputation,  and  in- 
deed of  the  merit  of  Christ,  blotting  out  guilt  and  punish- 
ment by  His  suffering,  wonld  not  be  sufficient  to  satisfy  the 
divine  good  pleasure;  bat  nothing  less  than  the  restitution 
of  the  divine  image  through  the  indwelling  of  the  divine 
nature  of  Christ,  which  justifies  in  fact,  and  not  merely  in 
the  way  of  imputation.  Osiander  in  this  appears  to  be 
ethically  superior  to  Melanchthon ;  and  indeed  the  He- 
lanohthon type  of  doctrine  did  not  attain  the  fervency  and 
depth  of  the  mysticism  which,  for  instance,  distinguished 
Luther's  little  book  about  the  freedom  of  the  Christian. 
But,  on  the  other  hand,  the  undervaluing  of  the  atonement 
by  Osiander,  and  of  the  blotting  out  of  guilt  and  punish- 
ment, was  not  inspired  by  an  ethical  spirit;  he  leaps  over 
the  steip  of  the  appropriation  of  the  forgiveness  of  sins, 
which  in  (iaet  can  only  take  place  by  a  forensic  act  of  Ood, 
and  not  merely  on  the  ground  of  our  habitual  righteons- 
ness in  faith ;  and  he  pays  too  little  regard  to  the  necessity 
of  peace  with  Qod  in  order  to  sanotifioation.  He  wonld 
attain  holiness  immediately  through  the  divine  nature  of 
Christ,  which  he  does  not  conceive  as  sanctification.  More- 
over, he  stops  %tjuatitia  enentialitj  and  thus  does  not  over- 
eome  an  unetAica/  myetieim.  The  Formula  Concordiss  mun- 
tains  the  unity  of  the  person  of  Christ  in  the  work  of  sal- 


vation, the  co-operation  of  the  divine  and  human  natures 
of' Christ  therein,  and  regards  as  Christ's  work  not  only 
His  passive  suffering,  hut  also  His  active  obedience.  And 
thus  the  imputation  which  it  maintains  against  Andreas 
Osiander  is  so  carried  out  that  we  are  Justified  by  faith  be- 
eauBe  Christ  represents  us  Iwfore  Uod,  having  blessed  us 
with  His  active  obedience  as  well  as  His  passive.  Thus, 
Lather's  doctrine  is  likewise  preserved,  that  we  enter  by 
faith  into  union  with  Christ ;  and  this  opinion  simply  is 
rejected,  that  we  receive  forgiveness  of  sins  or  Jastifioation 
on  aoeount  of  the  jmtitia  ecMad'aits  which  has  become  oars. 
Personal  sanctification  is  first  called  forth  by  the  love  of 
Qod  experienced  in  the  forgiveness  of  sins,  and  appears  in 
the  form  of  responsive  love.  A  remnant  of  ideas  current 
before  the  Reformation  pervades  this  doctrine  of  the  For- 
mula OonoordisB  when  it  says  that  Christ,  according  to  His 
divine  nature,  in  which  the  human  nature  by  virtne  of  the 
eanrawineah'a  idiomaitnn  participates,  is  the  Lord  of  the 
law,  and  is  not  therefore  obligated  to  it ;  and  thus  His 
double  obedience  produces  disposable  merit,  which,  by  im- 

ftutation,  may  be  charged  by  grace  to  the  aoeount  of  be- 
ievers.  Thus,  the  fact  is  lost  sight  of  that  Christ  by  His 
entering  into  human  life  subjected  himself  (Sal.  iv.  4)  to 
its  conditions  and  laws,  therefore  also  to  the  divine  law  to 
which  all  men  are  bound.  Finally,  the  intemal  goodness 
and  necessity  of  the  law  is  not  regarded  in  this  view,  which 
does  not  admit  that  it  shonid  Iw  conceived  as  depending 
for  its  validity  on  absolute  power  or  arbitrary  wilL 

II.  The  period  of  the  Reformation  was  followed  by  an 
epoch  of  acnolastioism  which  more  and  more  fortified  the 
doctrinal  system  of  the  syrabolioal  books.  In  the  place  of 
the  creative  period  which  built  np  the  doctrines  of  the 
Reformation,  came  a  period  of  the  cultivation  and  preserva- 
tion of  traditional  doctrines ;  the  sublime  activity  of  the  Ref- 
ormation was  followed  by  a  period  of  slackness  in  spiritual 
things — the  bold  and  yet  well-regulated  use  of  freedom  by 
a  kind  of  barrenness,  anzionsness,  and  narrowness.  The 
bravery  and  courage  of  the  heroes  in  the  spiritual  battle  of 
the  sixteenth  century  remained  as  a  model,  but  were  ex- 
changed for  a  hateful  love  of  strife,  which  regarded  the 
little  things  as  great,  and  only  too  often  the  great  ones  as 
little.  But  just  as  we  are  not  to  despise  or  blame  the  gen- 
erations subsequent  to  the  apostles,  however  far  below  them 
they  may  hare  stood,  inasmuch  as  they  yet  helped  to  con- 

auer  the  world  for  the  faith  by  their  faithful  testimony  onto 
eath,  so  our  fathers  in  the  epoch  subsequent  to  the  found- 
ing of  the  evangelical  Church  had  to  exhibit  no  trifling 
power  of  faith  in  the  bloody  eonflicts  which  were  excited 
and  nourished  by  the  eounter-Reformation,  especially  by 
the  Jesuits.  It  is  enough  that  thoy  accomplished  some- 
thing in  true  labor  for  the  task  which  was  laid  upon  them. 
The  principle  of  the  Reformation,  in  accordance  with  its 
great  hiatgrical  significance  for  the  world,  must  first  secure 
the  firm  establishment  of  Protestantism  in  the  midst  of  the 
Old  World.  It  was  not  of  so  much  importance  to  bring 
forth  new  treasures  out  of  the  Holy  Scriptures  and  the 
chambers  of  the  believing  spirit,  as  to  carry  oat  the  Refor- 
mation's idea  of  the  world  through  the  consideration  of  the 
history  of  the  Church.  It  was  necessary  to  search  into  the 
entire  sources  of  the  revelation  in  the  Old  and  New  Testa- 
ments, to  study  them  in  the  light  of  the  newly-gained  know- 
ledge, and  thus  to  take  spiritual  possession  fur  the  new 
Church  of  the  whole  previous  world.  It  was  necessary  to 
find  oonfirmation  and  proof  for  the  truth  of  the  Reforma- 
tion in  the  Holy  Scriptures  and  the  history  of  the  Church. 
The  whole  of  theology  under  these  oironmstanoes  became 
the  servant  of  dogmatics— yea,  almost  became  absorbed  in 
it.  What  had  been  planted  by  the  Reformation  in  the  heart 
of  the  Qerman  people  was  taken  possession  of  in  the  seren- 
teenth  century  by  the  architectonic  spirit,  in  order  to  bnild 
up  a  systematic  structure  for  offence  and  defence.  A  well- 
organised  method,  equipped  with  logical  power,  endeavored 
to  arm  Protestant  truth  on  all  sides.  The  indeCatigable  dili- 
gence and  acuteness  of  the  great  dogmatic  writers  of  that  cen- 
tury surrounded  the  district  of  evangelical  tmUi  on  all  sides 
with  fortifications  in  order  to  present  it  as  a  great  invincible 
citadel.  In  the  beginning  of  the  century,  and  indeed  snbse- 

Juently,  there  was  no  lack  of  the  power  of  a  spiritual  life, 
t  resounds  with  abnndanee  of  holy  hymns  and  mighty 
chorals,  and  the  people  were  edified  by  excellent  evangelical 
preaching.  But  an  abatement  of  spiritual  power  was  soon 
manifest.  The  thought  of  the  conquest  of  the  world,  Roman 
Catholic,  heathen,  and  Jewish,  was  scarcely  agitated,  nor 
was  there  any  great  effort  to  carry  out  the  Protestant  prin- 
ciple in  an  ethical  direction  in  the  whole  life  of  the  Church. 
Rather  with  the  one-sided  effort  to  preserve  that  whioh 
had  been  won,  the  evangelical  principle  itself,  in  accord- 
ance with  an  intemal  law,  changed  in  their  very  hands. 
This  is  shown  in  the  treatment  of  the  principle  of  the 
Reformation  itself,  which  was  for  Luther  the  living  soul  and 
oontrolling  centre  of  the  whole,  and  which  the  AugutUuM 
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(aoe  above)  (hows  to  bo  frnttfal  in  tha  prodnotion  of  ,ui 
entire  system  of  dootrine,  as  weil  as  m  oritiaism  and 
polemios.  But  now  the  prinoiple  became  a  singie  artiole 
of  dootrine  alongside  of  others,  and  in  the  soholastio  treat- 
ment to  whioh  the  doctrine  of  jastifieation  was  likewise 
(ubjooted  can  be  traced,  only  too  clearly,  an  internal  un- 
certainty respecting  important  paints  in  the  prinoiple  itself, 
as  well  as  in  its  systematic  position. 

There  was  an  uncertainty  respecting  the  time  of  the  di- 
vine act  of  jastifieation  with  reference  to  the  individual; 
thus,  whether  Jastifieation  is  abjudicated  to  man  only  as 
subsequent  to  faith,  either  as  coming  into  existence  or  con- 
firmed, or  whether,  on  the  other  hand,  the  declantion  is 
made  known  to  man  by  Qod  that  He  Atu  forgiven  him  for 
Christ's  sake,  and  justification  is  thns  offered  in  order  that 
he  may  believe.  Since  faith  and  true  repentance  were 
more  and  more  demanded  in  such  a  manner  as  a  condition 
of  justification  that  faith  almost  guned  the  significance  of 
a  meritorious  or  efficient  cause  of  jastifieation,  the  pious 
began  to  he  doubtful  whether  they  were  in  possession  of 
true  repentance  and  true  faith,  or  not,  as  well  as  to  doubt 
(in  the  eighteenth  century)  respecting  the  true  eridenoes 
of  genuine  faith.  Finally,  these  evidences  were  found  in 
faith  working  by  love,  and  the  assurance  of  jastifieation 
was  drawn  from  good  works  as  the  evidences  of  true  faith. 
And  thus  they  had  returned  by  a  roundabout  way  to  the 
boundaries  of  Rome.  So  likewise  there  appeared  more  and 
more  uncertainty  whether  faith  might  be  sure  of  eternal 
election  or  only  of  present  grace,  as  Musitus  olaimed.  It 
was  of  more  importance  to  theology,  however,  that  justi- 
floation  by  faith  was  no  longer  treated  as  a  principle,  but 
only  the  Holy  Scriptures.  They  were  now  brought  forward 
in  such  a  way  that  they  were  treated  by  the  dogmatic  wri- 
ters as  the  only  foundation  of  Christian  truth.  The  doctrine 
of  the  Holy  Scriptures  was  so  wrought  out  that  it  should 
be  clear  that  the  evidence  of  the  truth  consisted  solely  and 
enfiiciently  in  the  fact  that  it  could  be  proved  to  be  con- 
tained in  the  sacred  books.  Accordingly,  then,  the  theory 
of  Philo  respecting  inspiration  previous  to  the  Christian 
era  became  almost  the  model  for  the  Christian  theory  of 
inspiration.  It  was  said  that  the  contents  and  words  of 
Scripture  were  dictated  to  their  authors,  and  imparted  non 
ad  tciendum  »td  ad  tcribrndum,  whilst,  on  the  other  hand. 
It  is  the  characteristic  of  the  New  Testament  economy,  by 
which  it  is  essentially  distingnisbed  from  the  time  before 
Christ,  that  the  subject-matter  of  salvation  no  longer  re- 
mained merely  external  to  the  spirit,  but  unites  itself  with 
its  innermost  convictions  and  knowledge  of  the  truth. 
Whilst  the  significance  of  the  gospel,  according  to  Protest- 
antism, consisted  above  all  in  the  building  up  of  free  and 
conscious  Individuals,  tliat  theory  made  the  pillars  of  the 
Church,  the  teachers  of  mankind,  into  mere  machines,  so 
that  their  personal  faith  and  knowledge  were  not  employed 
as  co-operative  factors  in  the  preservation  and  transmis- 
sion of  the  gospel.  That  theory  passed  rather  lightly  over 
the  fact  of  the  different  individualities  of  the  writers  of 
the  Holy  Scriptures,  as  well  as  the  various  readings  of  the 
original  text,  the  impossibility  that  believers  in  general 
should  resort  to  the  original  sources,  and  the  imperfec- 
tions in  the  style  and  language  of  the  various  composi- 
tions. All  the  differences  and  lack  of  harmony  in  parallel 
historical  statements  were  balanced,  not  unfrequently  by 
an  overstrained  endeavor  to  harmonize  them.  Thus,  there 
was  a  recoil  from  the  critical  principles  of  Luther  with  ref- 
erence to  the  oanonicity  of  particular  writings,  important 
as  they  were  in  religion  and  theology,  as  if  they  were 
something  which  was  not  to  be  followed,  but  rather  par- 
doned in  him.  But  they  had  nothing  better  to  sabstitute 
for  them  than  a  renewal  of  the  authority  of  the  Church  in 
oonstitnting  the  canon,  as  indeed  the  view  of  Quenstedt  was : 
that,  granted  the  Gospel  according  to  Matthew  were  spu- 
rious, it  would  nevertheless  retain  its  authority  if  the  Church 
should  ascribe  eanonicity  to  it.  In  the  same  manner  the 
difference  between  proto-  and  deutero-canonical  writings  of 
the  New  Testament,  which  was  still  recognised  in  the  edi- 
tions of  the  Bible  of  the  sixteenth  oentary,  was  abolished 
in  the  seventeenth.  Tet  they  did  not  deviate  so  far  from  the 
standpoint  of  the  Reformation  as  to  treat  mere  historical 
faith  \fidet  hittoriea),  or  evidence  of  the  same,  as  a  substi- 
tute for  the  proper  assurance  of  faith  (fldet  diviua).  On  the 
contrary,  they  laid  great  stress  on  the  fact  that  a  special 
operation  of  the  Spirit  accompanied  the  reading  of  the 
Scriptures  to  receptive  souls,  or  that  the  Boripturos  were 
the  peenliar  channel  for  the  Holy  Spirit,  the  Spirit  of  truth. 
This  significance  of  the  Soriptnres  as  a  means  of  graoe^ 
whioh  characteristic  they  eternally  possessed  independent 
of  all  criticism — was,  however,  Immediately  inverted  in  the 
doctrine  that  the  Holy  Spirit  gives  immediately,  and  not 
only  to  true  believers,  divine  assurance  respecting  their 
divine  origin  and  the  fact  of  their  inspiration.  Hence  was 
derived  their  normal  authority.    Instead  of  their  being  ac- 


knowledged as  the  doenment  and  source  of  the  knowledge  of 
the  genuine  original  Christianity,  their  contents,  they  were 
considered  as  likewise  a  sufficient  attestation  of  the  trutk  of 
these  contents.  Furthermore,  it  was  granted  that  each  in- 
dividual could  be  enlightened  and  assured  respecting  the 
truth  of  the  contents  of  the  Scriptures  through  the  working 
of  the  Holy  Spirit  in  these  Scriptures,  without  the  necessity 
of  the  operation  of  the  power  of  the  gospel  in  changing  the 
heart.  This  decline  to  the  standpoint  of  intelloctualism, 
with  its  latent  Pelagianism,  occurred  in  the  so-called  Tke- 
ologia  irrtgtnitoruvn,  which  led  the  way  to  Pelagianism 
through  the  magical  operation  of  the  Scriptures  «nd  the 
Holy  Ipiritr— •  doing  away  of  the  difference  between  nature 
and  grace,  and  between  the  regenerate  and  unregenerate. 

Space  does  not  permit  us  to  go  into  details  with  reference 
to  the  deviations  from  the  standpoint  of  the  Reformation 
which  are  involved  in  the  changes  in  the  fundamental 
principle  already  descriiwd.  However,  we  are  not  to  sup- 
pose that  all  theologians  took  this  direction  of  establishing 
a  Protestant  tradition  as  an  external  assurance  of  the  re- 
demptive power  and  truth  of  the  gospel.  The  various  uni- 
versities (each  of  whioh  had  its  peculiar  type  of  theology) 
took  up  different  positions  with  reference  to  this  matter, 
and  are  repreaented  by  important  theologians,  the  authors 
of  remarkable  dogmatical  works.  The  strict  Lutheran 
orthodoxy  was  especially  rapresented  in  Wittenberg  and 
Tubingen,  subsequently  also  lu  Rostock.  A  freer  tendency 
was  represented  by  Calixtus  and  his  school  (called  by  their 
opponents,  Calov,  HUlaemann,  etc.,  SgncrMitu)  in  Helm- 
st'idt,  KSnigsberg,  and  the  Nuremberg  University  of  Alt- 
dorf.  Jena  assumed  an  intermediate  position,  with  the 
great  John  Qerhard  (author  of  the  Xort  tkeologici  in  9 
vols, ;  in  the  eighteenth  century  edited  by  Cotta — in  the  nine- 
teenth century  by  Prenss),  who  with  John  Himmel  and 
John  Mi^or,  likewise  S^omon  Qlassins  ( Phiinlogia  tacra, 
1636-40),  established  the  flourishing  period  of  Jena,  which 
was  afterwards  continued  by  the  acute  and  philosophical 
John  Mus&us,  and  by  W.  Baier  (  CompeHdimn  thtologue),  aa 
well  as  Buddeus  (/iM(i<n<ianc«).  Leipsic  also  was  more 
moderate  in  the  seventeenth  century,  whore  Hoepfner  {Dt 
juMtifiealione),  Scherser  {Sj/tltma  theolotfiKj  in  29  definitions, 
not  a  few  of  which  are  prosy,  1S67-83),  and  Rechenberg,  the 
friend  of  Spener,  fiourished ;  Strasbnrg,  where  after  Calvin, 
in  the  sixteenth  century,  Capito,  Hedio,  Buoer,  P.  Martyr, 
Zanchi,  and  even  John  Scnmid,  the  teacher  of  Spener, 
later  likewise  Seb.  Schmidt,  taught.  Subsequently,  through 
the  influence  of  Dorsche  and  Dannhauer.  this  nnivenity 
went  over  to  the  stricter  Lutheranism.  This  waJ  likewise 
the  case  with  Rostock,  where  after  Cbytrteus  a  prevailing 
practical  theological  tendency  long  maintained  itself^  united 
to  some  extent  with  myatioism.  On  the  other  hand,  the 
chief  representatives  of  the  stricter  Lutheran  orthodoxy 
after  Martin  Chemnitx  {JExamen  toneilii  Tridmtim,  1&52- 
1610)  were  ^gidius  Hunnius  in  Marburg  l$76-93  (subse- 

auently  in  Wittenberg;  d.  1603),  who  became  the  most  in- 
uential  in  building  np  the  Lutheran  doctrine  of  predesti- 
nation; Leonhard  Hotter  (d.  1616),  who  was  the  chief 
opponent  of  the  Irenics  of  Melanchthon;  the  profound 
Hiilsemann  (1629-16  in  Wittenberg  and  in  Leipsic;  d. 
1661) ;  the  contentious  Abraham  Calov  (in  KSnigsberg, 
Rostock,  Wittenberg;  d.  1686;  author  of  the  Biblia  itliu- 
trala,  in  4  vols,  fol.,  and  the  Si)>lema  tieologieum,  12  vols. 
4to);  his  father-in-law,  Quenstedt  (d.  1688),  and  his  son- 
in-law,  Deutsohmann.  In  Tubingen,  after  Jacob  Andress 
(d.  1590),  and  Heerbrand  (d.  1600),  flourished  Hafenreffer 
(1502-1619),  and  Thumm  (if.  1630),  an  advocate  of  etyptii 
in  Christology.  In  the  same  university  were  also  Lucas 
Osiander,  called  "  Amdt's  Scourge  "  (Amdlotnatijc),  and 
John  Adam  Osiander  (d.  1697;  author  of  Harmonia  evam- 
geliea).  In  0  lessen  were  the  advocates  of  kno*i;  Baldi. 
Menier,  and  Just.  Fenerbom. 

III.  But  more  and  more  complaints  were  raised  against 
the  scholastic  bout  of  theology.  On  the  one  side,  those  of  a 
humanitarian  and  freer  tendency,  who  had  been  trained  in 
philosophy,  contended  against  the  hostility  to  all  philosophy 
which  bad  been  manifested  in  the  Hofmaon  controversy. 
This  we  may  regard  as  a  revival  of  the  Melanchthon  school 
in  the  seventeenth  century.  It  is  the  tendency  of  the  great 
theologian  of  Helmstiidt,  George  Calixtus,  with  his  friends 
and  pupils,  Homejus  and  Titius ;  in  KSnigsberg  of  the  same 
spirit  were  Behm,  Droier,  Latermann ;  and  in  Altdorf,  Hack- 
span,  Saubert,  and  Diirr.  But  it  was  in  vain  that  they 
attempted  to  stem  the  tide  of  polemical  leal;  as  so-called 
syncretists  they  only  inflamed  it  the  more,  and  were  re- 
garded with  distrust  on  account  of  Reformed  elements  in 
their  emphasising  of  good  works,  and  on  account  of  Roman 
Catholie tendencies  in  theirdoctrine  of  the  eontmtiM  qmnqnu- 
tmenlari;  and  their  depreciation  of  the  prinoiple  of  justifi- 
cation. But  still  more  weighty  were  the  complainta  on  the 
part  of  vital  piety  in  such  men  as  John  Amdt,  Ltttkenuuin, 
Valentin  Andreii,  Orossgcbauer,  Heinrich  MUller,  Tamor, 
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Gaiatorp,  Hayfahrt,  and  Sohuppini,  heralda  of  the  pietistio 
movement  of  Spener.  Already,  prertoua  to  theae,  toe  myi- 
tieal  element,  whioh  in  the  B«formation  ripened  into  an 
eoeleaiaatical  form,  had  again  aeparated  itaeif  and  taken  a 
position  in  hostility  to  the  Chareb  in  Valentin  Weigel, 
Jaeob  Boehm,  Rathmann  in  Dantiio,  and  others.  But  the 
aererest  blow  against  the  orthodoxy  of  the  aoventeenth 
eentnrj  was  giren  by  Philip  Jaoob  Spener  of  Rappolts- 
weiler  in  Alsatia,  through  a  thorough  reform  in  theologioal 
Btndy  which  he  a-wakenet^  through  a  thorough  reviral  of 
loTe  for  the  Holy  Soriptnrea,  and  through  the  foundation 
of  the  so-ealled  collegia  pietatit,  which  became  tccletioUe  in 
nderia.  Whilat  the  Lnthsron  clergy,  allied  with  the  au- 
thority of  the  princes,  held  the  so-called  third  class,  ttatut 
CKonomiciu,  the  laity  and  the  congregation,  in  general  in 
dependence,  and  made  them  into  a  mere  eeeleaia  audientium, 
Spener  again  raised  the  banner  of  the  nnirersal  priesthood 
or  Christians,  and  trained  by  the  stndy  of  the  eooleiiaatio 
order  of  the  Reformed  Churah — for  example,  in  Qenera — 
he  demanded  an  analogous  uae  of  the  preaoyterian  element 
He  wonld  not  deviate  from  orthodoxy  in  dootrinea,  bnt 
would  aimply  modify  the  formula  of  gubsoription  to  the 
aymbola.  Yet  bis  eiforta  for  oonaoioua  faith,  for  regene- 
ration and  aanctiBoatioQ,  were  little  in  harmony  with  the 
prevailing  spirit  of  the  so-called  orthodox,  who  perseeuted 
nim  and  his  school  in  a  conflict  of  more  than  thirty  years. 
The  orthodox,  however,  lost  the  oonfidence  of  the  German 
people,  by  nothing  so  much  as  through  their  hostility  to 
the  school  of  Spener  and  ita  prinoiples,  by  their  boasting 
of  a  tkeolofjia  irregenttorumf  aa  well  as  the  especial  grace 
of  the  eeclesiaatical  office.     As  Calixtus,  for  instance,  had 

germanently  established  the  independence  of  ethics,  so 
pener  on  the  practical  side  carried  over  the  evangelieal 
principle  of  faith  into  the  ethical  sphere ;  first  of  all,  aa  waa 
the  ease  in  the  ancient  Cbnreh,  in  the  form  that  the  idea 
of  the  Church  of  the  future  was  fixed,  and  the  way  was 
paved  to  heathen  missions ;  and  thus  the  innermost  vital 
impnlaea  of  the  evangelical  Chnroh  were  awakened,  and 
these  from  the  centre  were  set  in  motion  in  an  ethical  di- 
rection. Moreover,  Spener,  by  his  ideas  of  church  organ- 
isation, exhibited  a  lively  interest  in  the  Church  of  bia 
times.  Tet  the  ethios  of  the  Pietists  were  still  much  too 
negativs,  exaggerating  the  contrast  between  the  Chnroh 
ana  the  world,  and  confining  themselves  for  the  most  part 
to  the  sphere  of  personal  and  religious  ethics.  The  ITorth 
Qerman  pietism  saffered  likewise  from  a  depreciation  of  the 
importance  of  scholarship,  whilst  on  the  other  hand  the 
Sonth  Q-erman  branch,  in  the  great  theologian,  critic,  and 
exegete,  John  Albert  Bengel  (author  of  the  Onomoti  Noti 
TWameiKt),  gained  a  worthy  representative  of  the  harmony 
between  aeholarahip  and  the  Cnurch,  and  thereby  aeeured 
tn  the  Chnroh  of  his  native  land  a  powerful  support,  work- 
ing even  to  the  most  reoent  times. 

A  long  conflict  waa  carried  on  by  the  orthodox  theolo- 
giana  Carptov,  Sobelwig,  Neumeister,  Ediard,  and  particu- 
hrly  Ernst  Valentin  LHscher,  court-preacher  in  Dresden, 
against  Spener  and  his  disciples,  August  Herrmann  Franeko 
(foander  of  the  orphan-house  of  Halle),  Qeorge  Anton, 
Breithanpt,  Froylinghansen,  Rambach,  and  the  contentious 
Joachim  Lange  {^(Eeonomia  aaluti»  eo^ue  morality  Anti' 
barbanu,  1709).  After  this  struggle  nad  endured  for  a 
long  time  a  kind  of  mediating  school  between  orthodoxy 
and  Pietism  was  formed^-a  gentler  late  summer  of  ortho- 
doxy. To  this  belonged  Hollni  (1713;  Examen  theologioum 
acroamaticum,  1707),  Johann  Oeorge  Waloh  the  Elder,  the 
thoroughly  learned  and  honest  bat  unoriginal  writer  of 
the  Einleitmtg  in  die  Religioneetreitigkeiten  innerhalb  und 
aiueerhalb  der  Lutheriechen  Kirche  re  in  5  Baenden,  1730, 
ff.;  the  very  skilftil  and  intellectual  ohanoellor  of  Tubingen, 
Christoph  Hatthsaua  Pfaff,  advocate  of  the  union  of  Prot- 
eataots ;  the  hiatorian  Lorens  von  Mosheim  of  OSttingen 
(d.  1765).  These  have  especial  merit  with  reference  to  bis- 
torieal  theology,  aa  likewise  Solomon  Cyprian  Salig  (  Voll- 
tundige  Geeehiehte  der  Angnburger  Con/eeeion)  and  Veit 
Lndwig  Ton  Seekendorf  {Hietoria  Lutheraninni).  The 
Magdeburg  Centnriators  in  the  sixteenth  century  (1659- 
74),  Matthias  Flacius,  Wiegand,  and  others,  had  employed 
their  extensive  hiatorical  material  in  such  a  manner  that 
they  regarded  the  ideal  of  the  Church  with  reference  to 
unity  and  parity  of  doctrine,  especially  of  justification  by 
grace,  as  realised  in  the  most  ancient  times  of  Christianity, 
and  from  that  time  on  they  recognixed  no  advance,  but 
only  a  decline  in  the  following  centariea  from  the  pure  be- 
ginning, throogh  the  agency  of  the  power  of  darkness  oon- 
centrated  in  the  papacy ;  thus  the  truth  waa  regarded  as 
having  merely  a  history  of  suffering  and  not  of  progress ; 
that  is,  a  history  of  error,  aa  if  the  truth  were  only  to  be 
maintained  against  it,  and  not  unfolded.  Gottfried  Arnold, 
however,  repreaented  another  method  of  treating  hiatory. 
In  his  kinken  tmd  Ketxerkittori*  (1698-1700)  he  always 
takes  the  aide  of  the  heretics  against  the  official  doctrine 


and  nsages  of  the  Church,  by  which  it  is  true  ho  did  away 
with  the  claim  that  the  Church  waa  the  unchangeable  sanc- 
tuary of  the  truth,  but  still  by  no  means  found  the  true  re- 
lation between  the  heretics  or  heterodox  and  the  orthodox. 
It  is  true  that  Calixtus  had  not  only  claimed  for  the  earliest 
beginnings  of  Christianity  the  possession  of  the  pure  doc- 
trine, but  had  rather  regarded  the  first  five  centuries  as 
the  ideal  primitive  time,  and  had  thus  distinguished  the 
ancient  Catholic  Church  from  the  papal  period ;  but  he 
found  no  sufficient  grounds  for  the  movements  and  changea 
in  the  aystem  of  doctrine.  Whatever  had  been  added  to 
the  common  Christian  doctrine  given  in  the  Apostles'  Creed 
waa  to  him  indeed  not  necessarily  erroneous  or  a  decline, 
but  a  matter  of  indifierenoe  and  subordinate,  as  then  he 
did  not  reckon  the  doctrine  of  justification  among  the  com- 
mon Christian  doctrines.  The  theologians  subsequent  to 
Calixtus,  just  mentioned,  were,  like  him,  characterised  by 
a  more  objective  historical  spirit  of  investigation.  It  is 
true,  they  were  in  advance  of  Arnold,  yet  it  waa  only 
through  Arnold's  exaggerations  that  their  attention  waa 
directed  to  the  importance  of  heretical  movements ;  it  was 
reserved  for  a  subsequent  period  to  recognise  and  show 
that  it  is  by  means  of  heretical  movements  that  an  advance 
in  the  Church  is  mediated,  and  to  represent  them  not  merely 
as  an  accidental  swarm  of  opponents,  but  rather  as  those 
who  stepped  forth  in  opposition  to  a  still  nnprcpared 
Church  doctrine  in  points  where  a  further  development 
was  necessary,  although  with  a  one-sided  or  distorted 
emphaaia  of  the  elements  that  were  still  lacking. 

'The  above-mentioned  theologians,  for  the  most  part  de- 
voted to  historical  theology,  in  sympathy  with  the  culture 
of  the  time,  and  in  anticipation  of  approaching  storms, 
desired  to  establish  themselves  on  a  good  footing,  and 
everywhere  to  break  off  the  sharp  edges  of  the  old  doc- 
trines. Original  sin  became  significant  only  after  our  con- 
sent to  it ;  inspiration  was  merely  assistance  by  the  Holy 
Spirit ;  the  commuiiicntio  idiomatum  was  more  and  moro 
limited ;  the  doctrine  of  Justification  was  obscured  by  mix- 
ing it  with  aanctification.  With  reference  to  other  doc- 
trines, auoh  as  the  Trinity,  the  incarnation,  the  work  of 
atonement,  the  Lord's  Supper,  they  avoided  the  difficulties 
of  the  Church  form  of  doctrine  by  referring  to  their  incon- 
ceivableneaa  and  mystery.  A  new  regenerative  principle 
was  lacking.  Yet  they  went  baok  to  the  Holy  Scriptures  in 
distrust  of  the  doctrinal  development  of  the  Church.  Faith 
in  the  Holy  Scriptures — whicD  were  identified,  on  their 
part,  with  revelation  itaeif — waa  regarded  in  its  way  aa 
Chriatian  faith,  so  that  they  thought  only  of  doctrinea,  ea- 
peoially  of  myateries,  in  connection  with  it,  and  not  of  real 
vital  communion  with  God  in  Christ,  and  of  the  assurance 
to  bo  wrought  by  the  Holy  Spirit  In  the  seventeenth  cen- 
tury, notwithstanding  the  systematic  subordination  of  the 
material  principle  to  the  formal,  it  was  still  maintained 
that  assurance  was  to  be  gained  only  through  the  Holy 
Spirit,  whose  testimony  united  itself  to  the  reading  of  the 
Scriptures;  whereby,  to  be  sure,  the  contents  of  the  testi- 
mony were  more  and  more  regarded  to  be  not  so  much  the 
power  of  the  gospel  unto  salvation  or  the  experience  of 
salvation,  aa  rather  the  divine  origin  of  the  Holy  Scrip- 
tures (their  inspiration),  and  through  them  the  truth  of 
Christian  doctrines.  In  the  eighteenth  century  the  (e«(i- 
monium  Spiritua  Saneti  waa  more  and  more  abandoned,  as 
in  general  the  fervent  sense  of  the  active  nearness  of  God 
and  the  presence  of  the  Spirit  in  the  Church  vanished. 

In  order,  now,  to  gain  a  substitute  for  the  assurance  of 
Christianity,  the  way  of  demonstration  offered  itself.  To 
this  path  philosophy,  which  had  begun  its  course  since 
Leibnitz  and  Wolff  with  a  strong  feeling  of  self-conscions- 
ncss,  successfully  invited.  The  school  of  Wolff,  flourishing 
before  the  middle  of  the  eighteenth  century,  undertook 
to  establish  Christianity  by  mathematical  demonstration. 
Reusch,  Schubert,  Carpzov,  Canz,  Reinbeck,  and  particu- 
larly Sigmund  Jacob  Baumgarten  of  Halle,  belong  to  this 
school.  Thoy  began  the  proof  for  Christianity  through  a 
rational  demonstration  of  the  divine  authority  of  the  Holy 
Scriptures,  whioh  should  be  superior  to  what  they  regarded 
as  the  merely  apparent  proof  from  the  experience  of  the 
operations  of  the  Holy  Spirit.  The  idea  of  God  derived  from 
the  lumen  naturm,  the  righteousness,  holiness,  goodness, 
and  power  of  God  in  the  presence  of  sin  and  guilt,  prove 
the  necessity  of  the  revelation  of  an  atonement,  if  an  atone- 
ment should  in  any  way  be  possible  or  capable  of  being 
known.  Its  possibility  is  evident  from  the  fact  that  the 
predicates  ascribed  to  it  are  not  contradictory ;  these  predi- 
cates constitute  at  once  the  criteria  whereby  a  true  revela- 
tion may  be  known.  Now,  the  Holy  Scriptures  correspond 
with  these  criteria,  since  they  teach  the  way  of  peace,  and 
contain  myateriee  which  could  not  of  themselves  be  de- 
rived from  the  reason.  This  method  of  proof  goes  no  fur- 
ther into  the  consideration  of  the  Scriptures,  their  origin, 
and  the  formation  of  the  canon,  whilst  indeed  these  criteria 
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do  not  of  thenweWea  prove  th«  diTine  antbority  of  the 
Bcriptares.  About  this  time  the  science  of  biblio&l  theol- 
ogy oegan,  after  Kmesti's  /natitutio  xnterpretu  Novi  Te»ta~ 
menli  (1761),  through  the  labors  of  BUsohlng,  Zachariil, 
Huitaagel,  Ammon,  O.  Lorenz  Bauer,  and  espeeially  Gab- 
ler,  who  ha*  the  merit  of  havlDg  clearly  stated  the  his- 
torical character  of  biblical  theology  (which  has  since  been 
more  thoroughly  wrought  out  by  Sobmid  and  (Ehlor  in 
Tubingen,  Weiss  in  Kiel,  Messner  in  Berlin,  and  others). 
From  this  ciraumstanoe,  as  well  as  the  fact  thatBaumgar- 
ten's  pupil,  Semler,  began  the  period  of  the  criticism  of  the 
Holy  Scriptures,  it  resulted  that  the  elder  TUbingen  school, 
ander  Storr,  Flatt,  BUsskind,  pared  the  way  for  the  purely 
historical  proof  of  the  dirine  origin  of  the  Saered  Bcrip- 
tures,  and  thereby  of  Christianity.  The  apostles,  and  toe 
scholars  of  the  apostles,  said  they,  composed  the  Scriptures 
of  the  Kow  Testament  canon  (the  proof  of  their  authen- 
ticity and  integrity);  these  Scriptures  arc  historically 
worthy  of  oonfldenoe  (Jidea  Aumana);  the  apostles  conid, 
would,  and  must  have  spoken  the  truth.  These  writings 
describe,  oa  the  one  side,  Christ's  sinless  character — on  the 
other  side,  His  miraculous  acts ;  both  together  attest  the 
truth  and  full  authenticity  of  His  statements  respecting 
himself  and  His  dirine  mission.  Now,  Christ  promised 
His  disciples  the  gift  of  the  Holy  Spirit;  and  that  He  was 
able  to  ihlfil  this  promise  is  prored  by  His  miracles;  and 
thus  they  were  in  possession  of  an  inspiration  correspond- 
ing with  His  veracity ;  consequently,  wbaterer  is  contained 
in  these  writings  is  divinely  attested  (/Met  diaina) ;  and 
the  authority  of  the  Old  Testament  likewise  rests  on  that 
of  the  Kew.  That  whioh  is  here  called y!(2<*  divina  is  thus 
by  no  means  assurance  of  salvation  or  divine  assurance, 
but  is  human  assurance  of  divine  things.  This  whole 
method  of  proof  is  baaed  on  the  formal  prinoiple,  and  is  a 
revival  and  improvement  of  the  idea  of  Hugo  Orotius;  it 
is  in  an  altogether  intellectual  form,  and  essentially  changes 
the  principle  of  faith  of  the  Reformation.  About  the  same 
time  theological  ethics  were  likewise  more  and  more  sepa- 
rated from  their  internal  oonnootion  with  the  principle  of 
faith,  partly  through  the  influence  of  the  popular  phil- 
osophy of  Wolff  (Steinbart,  Eberhardt,  Bahrdt)  in  the 
manner  of  eudsemonism,  partly  in  earnest  natures,  under 
the  influence  of  Kant,  through  the  ethics  of  the  reason. 

The  supematnralism  of  the  rational  as  well  as  the  his- 
torical method  formally  maintained  the  supernatural  cha- 
racter of  Christianity — miracles,  prophecy,  etc. — ^but  more 
and  more  tended  to  depreciate  and  weaken  that  whieh 
constituted  the  subject-matter  of  the  doetrine.  Thus,  the 
doctrine  of  the  Trinity  (and  this  could  not  but  be  signif- 
icant for  Christology )  was  constituted  by  some  in  the  form 
of  subordination — e,  g.  by  TcHlner  (who  likewise  denied 
the  saving  signifloanee  of  the  active  obedience  of  Christ), 
by  DSderlein,  and  by  Flatt ;  by  others,  as  Crisperger,  in 
the  form  of  Sabellianism  or  a  modal  Trinity.  In  place  of 
the  Church  doctrine  of  tho  atonement,  it  was  supposed 
that  there  was  a  kind  of  acceptilatio  of  the  obedience  of 
Christ  for  tho  blotting  out  of  onr  guilt ;  tho  Church  was 
defined  as  a  work  of  believing  individuals  uniting  them- 
selves together ;  and  the  doctrine  of  justification  was  plaoed 
almost  at  the  end  of  the  system.   (Storr.) 

The  incongruity  of  the  significance  that  was  ascribed  to 
the  still  remaining  elements  of  Christianity  with  the  super- 
natural form,  now  invited  rationalism  to  advance  with  con- 
fidence of  victory ;  so  much  the  more  as  the  first  philosophic 
systems  of  Wolff,  Kant,  Jacobi,  and  Fichte  gave  systematic 
expression  with  ever-increasing  boldness  to  the  self-oonfl- 
denee  of  the  newly-awakened  subjectivity.  Bupematural- 
ism  in  viua  sought  to  appropriate  these  systems  and  turn 
them  in  a  direction  favorable  to  itself.  Thus,  with  refer- 
ence to  the  system  of  Kant,  StUudlin,  SUsskind,  K.  L. 
Nltsoh,  and  Stopfer — to  that  of  Jacobi,  Vater,  Steudel, 
Emmerich,  Heydenreioh.  The  rationalists  of  the  sohool  of 
Kant,  Tioftrunk — subsequently  likewise  Ammon ;  further- 
more Loffler,  Henke,  Suhmid,  Krug,  Rb'hr,  Paulus,  Weg- 
scheider  (to  a  certain  extent  tinctured  with  the  deism  of 
the  sohool  of  Wolff);  likewise  scholars  of  Jacobi,  such  as 
Hoiurich  Bchmid,  Koppen,  Kohler,  or  of  Jacobi  and 
Fries,  snob  as  De  Wette — forced  back  supernaturalism  ttill 
farther  from  its  standpoint,  until  that  miserable  abortion 
of  a  rational  supernaturalism  and  supernatural  rational- 
ism threatened  theology  with  self-destruction. 

At  first,  the  elements  of  Christian  faith  became  rigid, 
and  afterwards  weakened;  and  this  had  the  saddest  con- 
sequences with  reference  to  the  Church,  its  constitution  and 
laws.  In  tho  sixteenth  and  seventeenth  centuries  the  clergy 
and  oivil  authorities  shared  with  one  another  in  the  man- 
agement of  ecclesiastical  affairs ;  the  people  (f(a(H«  acono- 
ffiiciM)  were  excluded.  The  dangers  of  such  a  confederacy 
between  the  clergy  and  the  autocratic  power  of  the  prinoes 
were  observed  by  the  declining  orthodoxy  of  Johano  Bon- 
ediot  Carpzov,  who  now  sought,  by  on  uo-Luthcran  en- 


banoing  of  elerieal  authority  (power  of  the  kayi),  over 
against  the  state  to  secure  independence  for  the  Church ; 
but  it  was  in  vain  ("  the  Apapa  had  stepped  in  the  place 
of  the  papa  " — the  popery  of  a  Ceesar  in  the  place  of  the 
oaesarism  of  a  pope).  Moreover,  through  Christian  Thom- 
asius  the  territorial  system  came  into  vogue,  which  handed 
over  the  Church  entirely  into  the  hands  of  the  state,  whose 
highest  interest  with  reference  to  religion,  according  to  bim, 
was  to  see  to  it  that  the  Church  <Ud  not  disturb  the  peaoe 
of  the  itate.  A  more  honorable  position  was  assumed  by 
the  oollegiate  system  of  Pfaff,  which  at  least  guaranteed 
the  Church  its  independence  by  presenting  it  aa  a  colle- 
gium, as  a  society  with  the  rights  of  a  sooiety.  But  then 
he  regarded  the  Cbuiofa  aa  originating  through  the  free  in- 
clination of  the  individual,  and  its  relation  to  the  state 
remained  a  purely  occidental  one.  The  territorial  system, 
however,  gained  tho  supremacy  until  the  nineteentti  cen- 
tury, and  it  even  reckoned  the  mode  of  worship  as  among 
the  external  things  nnder  the  control  of  the  state. 

IV.  Rationalism,  under  the  influence  of  English  deism 
and  Voltaireism,  more  and  more  prevailed  until  the  closing 
years  of  the  eighteenth  century.  Among  these  we  may  men- 
tion Reimarus  (author  of  the  WoiftnbiUlel  Fragmmlt),  Ni- 
oolai  (editor  of  the  DevUcht  Sibliolhek),  Bieater,  Qcdike, 
Teller,  Venturini  (Natilrliche  GcMcXiehte  de»  grotaen  Pro- 
phelat  von  Nazareth,  2d  Anfl.,  180li,  3  parts).  Against  these 
there  was  a  significant  reaotion  already  in  the  second  half 
of  the  last  century,  through  distinguished  men,  who  may 
be  regarded  as  heralds  of  the  theology  of  the  nineteenth  cen- 
tury. Among  these  were  not  only  Klopstock  and  Claudius, 
who  again  turned  with  devotion  and  grateful  love  to  the  per- 
son of  the  Redeemer,  but  also  Herder,  who  recognised  and 
represented  the  indissoluble  bond  between  poesy  and  relig- 
ion, and  sought  to  present  Cbristionity  as  the  religion  of 
humanity.  He  had  the  special  gift  of  discerning  the  true 
human  element  in  the  sacred  documents,  which  is  often  mis- 
understood, as  well  as  the  noble  and  beautiful  therein ;  and 
especially  did  he  reconquer,  so  to  soy,  the  Old  Testament  for 
Qerman  literature.  His  highly  cultivated  mind,  his  large 
heart,  attracted  him  to  all  that  was  great  in  the  literature  of 
all  nations,  especially  of  the  Orient.  He  likewise  conceived 
the  idea  of  a  philosophy  of  the  history  of  humanity.  Fur- 
thermore, we  may  mention  Hamann,  a  man  of  profound 
mind,  full  of  new  ideas,  although  from  lack  of  dialectic 
training  he  wrought  out  but  little  of  the  rich  ore  of  his 
spiritual  mine.  A  free,  grand  insight  into  the  ebaractcr  of 
Christianity  exalted  him  above  the  anxiety  of  the  pious  of 
hia  times,  and,  deeply  rooted  in  evangelioal  Christianity, 
he  could  look  with  a  humor  that  was  sure  of  victory  upon 
tho  efforts  of  the  entire  coterie  of  neologiana  wbo  supposed 
they  wore  copable  of  overthrowing  Christianity.  His  favor- 
ite principle  waa  omnia  divina  el  Aumana  onwto.  He  did 
not  regard  the  eternal  and  the  historical  as  being  io  irre- 
ooncilable  contradiction,  as  the  doistical  Rationalists  would 
have  it;  rather,  history  waa  to  him  the  eternal  becoming 
historical  and  embodied,  and  faith  won  the  faculty  of  re- 
cognising the  facts  of  God  in  histoiy  and  nature,  of  behold- 
ing the  metaphysical,  the  eternal,  and  the  historical  in  their 
unity  by  means  of  a  mysticism  which  is  not  merely  subject- 
ive, but  objective,  determined  by  the  reality  itself.  Lecsing 
was  by  no  means,  as  many  suppose,  a  mind  hostile  to  Chris- 
tianity. He  issued  the  Wol/enbSttel  Fragmenta  in  the  con- 
viction that  Christianity  was  able  to  meet  this  assault,  but 
that  it  needed  an  entirely  different  method  of  representation 
than  tho  prevailing  one  of  demonstration.  He  despieed  tho 
enervating  Rationalism,  and  preferred  the  muddy  waters  of 
orthodoxy  to  the  dirty  water  of  neology.  Bnt  ha  was  op- 
pressed by  the  inconsistency  between  the  eternal  truths  and 
nistory,  and  as  he  did  not  find  the  bridge,  he  offered,  though 
in  vain,  a  divine  recompense  to  any  one  who  would  help 
him  over  the  hideous  chasm.  And  yet  be  had  already  in 
himself  a  presentiment  that  humanity  needed  something 
more  than  instruction  in  eternal  truths,  which  still  consti- 
tuted the  principal  thing  in  his  Emehung  dea  Menacken- 
geachlechtea.  There  was  likewise  in  him,  notwithstanding 
all  the  power  of  his  understanding,  a  deep  mystical  tendency. 
He  ascribed  to  Christianity  an  internal  truth,  which,  wit- 
nessing for  itself,  as  the  sun  by  its  warming  rays,  makes  all 
other  testimony  unneoessary.  By  emphasising  the  re^{a 
Jidei  over  against  the  criticism  of  the  New  Testament,  he 
would  give  to  susceptible  Christians  0  secure  position  against 
assaults.  At  the  same  time,  in  contrast  with  that  theology 
which  makes  the  Holy  Scriptures  themselves  a  revelation, 
he  would  distinguish  between  Christianity  as  the  founda- 
tion of  revelation  and  tho  Bible  as  its  record.  He  felt  the 
need  of  a  living  God  making  himself  known  to  the  soul's 
experience,  but  remained  shackled  by  the  prevailing  doc- 
trines respecting  God,  which  were  held  by  deism  as  well  aa 
supernaturalism,  which  removed  God  too  far  away  from  his- 
tory. This  was  all  to  be  changed  by  the  new  philosophioal 
movement  which  began  with  the  nineteenth  oantary. 
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The  philosophieal  moTcmant  whieh  originated  in  Ger- 
many after  Kant  and  Fiehte,  through  Schelling,  Hegel, 
and  Sohleiermaeher  began  to  make  up  the  aclcnowlcdged 
defects  of  the  prerioas  Christology  and  Soteriology  vith 
reference  to  the  consideration  of  the  being  of  Ood,  as  well 
as  their  mutual  relation  to  one  another.  The  funda- 
mental tendency  of  these  philosophers  was  the  rejection 
of  the  barren  deistical  Tiew ;  and  although  to  some  ex- 
tent they  approached  too  closely  to  the  opposite  extreme 
of  pantheism,  yet  a  more  vital  idea  of  Ood,  and  a  more 
intmate  relation  between  the  being  of  Qod  and  man,  were 
the  common  oonriction  of  the  more  recent  philoaopbies  of 
Tcligion,  which  could  not  but  be  of  advantage  to  a  series 
of  doctrines ;  for,  according  to  Sohleiermacher,  for  instance, 
there  is  not  merely  a  temporal  interruption  of  the  ordinary 
oourae  of  things  in  miracles  or  dirine  acts,  which  do  away 
with  the  usual  distanee  between  Ood  and  the  world,  as  was 
the  riew  of  sapematoralism,  bat  an  element  of  truth  was 
DOW  accepted  from  rationalism,  which  advocated  immnta- 
ble,  eternal  truths ;  and  it  was  said  that  all  things  on  earth 
are  ordered  according  to  a  fixed,  eternal  decree  of  Ood, 
yet  in  this  decree  establishing  a  fixed  order  of  nature  he 
likewise  regarded  as  included  the  eternal  liring  presenoe 
and  activity  of  Ood.  Thus,  the  idea  of  the  miracle  as  an 
abrupt  act  distnrbing  the  order  of  nature  was  abandoned, 
and  it  was  oonfined  to  its  place  as  a  part  of  the  eternal  de- 
gree. This  does  not  mean  that  the  entire  contents  of  the 
eternal  will  of  God  are  realised  in  every  part  alike,  but 
that  the  temporal  separation  of  the  parts  and  the  divine 
activity  in  different  acts  do  not  disturb  the  unity  and  con- 
tinuity either  of  the  decree  or  of  the  world ;  in  that,  rather, 
the  new  event  attaches  itself  to  that  which  already  exists, 
which  has  developed  so  as  to  be  capable  of  receiving  and 
desiring  it;  yea,  tne  new ooeurrenee  gains  a  permanent  ex- 
istence in  the  already  existing  one,  or  naturalises  itself  in 
the  world  (in  der  Welt  neh  naturire).  Schloiermaoher,  who 
among  those  above  mentioned  has  had  the  most  permanent 
influence  on  theology,  referred  the  Trinity  solely  to  the 
world,  and  did  not  sufficiently  maintain  the  independence 
of  the  Divine  Being  in  and  for  itself.  On  the  other  hand, 
through  bis  doctrine  of  Christianity  as  a  second  creation, 
and  of  Christ  as  a  second  Adam,  he  made  several  great 
seriptnral  tmtba  fruitful,  so  that  they  name  into  play  in 
overcoming  the  opposition  between  supematuralism  and 
rationalism.  For  Jesus  was  to  him  not  from  the  earth,  as 
merely  the  product  of  the  sinfol  race,  but,  although  true 
man,  yet  of  a  supernatural  nature  through  the  "  existence 
of  Ood  in  Him  in  a  manner  peculiar  to  Him  alone  "  (ein- 
mgartiga  Sein  Oottti  m  ikm).  In  order  to  make  the  work 
of  redemption  easier  of  apprehension,  he  conceived  the 
entire  life  of  Christ,  His  actions  and  sufferings,  as  Christ's 
manifestation  of  Himself;  and  especially,  in  order  that 
Christ's  salvation  might  be  imparted  and  man  delivered 
from  the  conscionsness  of  gniit  and  punishment,  Bchleier- 
maeher  applied  the  efficacious  sjrmpathy  of  Christ  as  high 
priest,  and  His  position  as  the  heaa  of  humanity,  in  whom 
Ood  beholds  the  believing  ns  parts  of  Christ's  manifesta- 
tion of  Himself,  so  that  they  are  well-pleasing  to  Ood  on 
account  of  their  vital  union  to  Christ,  and  may  know  that 
they  are  justified,  as  then  Ood  has  resolved  to  impart  all 
His  grace  to  humanity  in  Christ.  Furthermore,  Sohleier- 
macher was  the  first  to  make  the  idea  of  the  Church  a 
living  one,  and  recognise  it  in  its  glory.  The  Church  waf 
to  him  not  a  work  of  snbjective  choice  or  agreement,  but  a 
work  of  the  Holy  Spirit,  who  is  constantly  active  in  it, 
distribnting  His  gifts;  always,  however,  taking  of  that 
which  is  Christ's  (John  xvi.  4).  Schleiormacher  likewise 
rendered  great  service  to  the  Church  by  establishing  the 
boundaries  of  truth,  or  by  marking  out  the  heretical  points 
of  the  compass.  He  fix<^  in  a  scholarly  manner  the  difier- 
cnee  between  heterodoxy  and  heresy,  which  the  Moravian 
Brethren,  among  whom  he  had  been  trained,  had  practi- 
oally  carried  out  in  the  difierent  types  which  it  would  em- 
brace within  itself.  He  thus  defined  the  conditions  of 
church  membership,  the  limits  of  liberty  in  teaching.  This 
led  to  the  great  service  which  he  rendered  for  the  union  of 
the  Reformed  and  Lutheran  churches  in  Germany.  His 
Qlattbeiulehref  returning  to  the  principles  of  the  Reforma- 
tion, sought  a  reconciliation  of  the  Reformed  and  Lutheran 
types  of  doctrine.  Thus,  in  the  doctrine  of  predestination 
he  combined  Lutheran  nniverealismwith  the  Reformed  ab- 
solute decree ;  Lutheran  mysticism  and  the  demand  that 
objective  Christianity  should  be  appropriated  in  the  inmost 
■ool,  with  the  ethical  tendency  of  the  Reformed  type  of 
docfarine ;  and  the  personal  assurance  in  one's  self  with  the 
awakening  of  the  sense  for  the  practical  problems  of  the 
Church  and  of  Christian  national  and  political  life ;  and 
thus  he  became,  althongh  without  high  ecclesiastical  office, 
a  true  prince  of  the  Church  in  revived  German  Protest- 
antism. He  would  not  have  the  union  itself  to  be  a  mere 
work  of  the  state  or  politios ;  still  less  did  he  require  for 
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union  that  all  differences  of  doctrine  should  be  abandoned. 
According  to  the  principle  of  individuality  which  he  re- 
garded as  so  important,  there  is  no  justice  or  necessity  for 
blotting  out  any  true  peculiarities,  whether  they  appear 
in  individuals  or  in  the  uniform  belief  of  great  masses ;  but 
only  of  delivering  them  from  morbid  conditions,  among 
which  was  espeoially  to  be  reckoned  a  soparatistio  position 
towards  other  individualities.  Thus,  he  did  not  demand  a 
anion  which  should  dissolve  differences,  nor  indeed  a  post- 
poning of  union  until  a  reconciliation  of  the  points  of  dif- 
ference in  the  Lutheran  and  Reformed  doctrines  should  be 
reached  through  a  higher  unity :  what  he  demanded  was 
simply  the  mutual  granting  of  church  communion,  espe- 
oially in  the  Lord's  Supper,  and  that  such  a  significance 
should  not  be  given  to  doctrinal  differaooes  as  to  allow  them 
to  bring  about  a  separation  of  churches.  It  appeared  to 
him  unprofitable  to  go  back  to  doubtful  doctrines.  He 
considered  that  the  unity  of  the  Church  was  not  only  oon- 
slstent  with  the  existence  of  different  branches  living  in 
mutual  recognition  of  one  another,  but  that  it  was  likewise 
quickened  and  enriched  thereby  in  the  interchange  of 
spiritual  blessings  on  the  part  of  each  one  of  the  branches, 
which,  going  on  without  interruption,  was  thus  preparing 
that  higher  unity. 

Thus,  theAugsbnrg  Confession  ( Art.  VII.),  together  with 
its  Apology  and  the  Sohmalkald  Articles,  had  distinguished 
between  the  oommon  evangelical  foundation  the  articulv 
priHcipalit,  justifloation  through  faith  in  Christ,  and  other 
doctrines,  respecting  which  pious  and  learned  men  might 
debate  among  themselves.  Sohleiermacher  now  gave  thtl 
distinction  its  practical  application  in  the  Church  to  sub- 
ordinate differences  in  doctrine,  and  thus  pointed  out  in 
the  future  the  ideal  which  the  evangelical  Church  in  its 
unity  may  realize.  After  that  these  principles  had  been 
established  in  law  and  In  onstom  through  the  union  in  ao- 
oordance  with  the  ideas  of  the  Reformation,  we  may  speak 
in  truth  of  a  German  evangelical  Church,  whose  living 
memh«r8  already  exhibit  a  public  spirit  which  asserts  itself 
in  manifold  Christian  works.  Among  these  are  the  Gus- 
tavus  Adolphus  Association,  Bible  societies,  foreign  mis- 
sionary societies,  the  central  committee  for  domestic  mis- 
sions, tho  Oerman  Evangelical  Church  Diet,  and  the  Eisen- 
ach conference  of  deputies  of  German  church  governments, 
which  is  even  now  about  to  constitute  itself  into  a  body 
representative  likewise  of  those  ecclesiastical  bodies  which 
hare  a  synodical  organization.  Moreover,  it  is  not  a  mere 
accident  that  in  our  days  Oerman  Protestantism  seeks  and 
finds  an  inereaso  of  interconrse  with  Protestantism  in  other 
countries.  But  it  is  clear  from  this  fact  what  a  significant 
mission,  with  reference  to  the  present  condition  of  the  Prot- 
estant Church  and  the  combination  of  its  members  in  the 
conflict  with  unbelief  and  superstition,  the  Evangelical 
Alliance  will  likewise  have,  since  that  it  has  had  the  mis- 
sion, and  has  fulfilled  it  in  North  America,  of  affording  the 
proof  that  different  evangelical  denominations,  in  spite  of 
many  not  unimportant  differences,  may  lire  together  in 
unity  of  spirit,  in  prayer,  and  co-operation  in  the  peaceful 
and  profitable  disoiission  of  numberless  scientific  and  prac- 
tical questions.  Isaac  A.  Dobher. 
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on  the  Hudson  River.  It  has  valnable  fisheries.  The  tp. 
was  settled  by  German  refugees  in  1710.  The  town  is 
on  the  Hadson  River  R.  R.,  10  miles  S.  of  Hudson.  Pop. 
1393. 

Geimantowii)  post-v.  of  Montgomery  eo.,  0.  It  hat  1 
national  bank  and  1  weekly  newspaper.     Pop.  1440. 

Germantown,  a  former  borough,  now  included  in  the 
22d  ward  of  Philadelphia,  Pa.  It  is  6  miles  N.  W.  of  the 
old  State-house,  and  was  settled  by  Germans  in  1684,  under 
Francis  Daniel  Pastorius.  Here  was  fought  (Oct.  4, 1777) 
the  battle  of  Germantown,  so  unfortunate  to  the  American 
cause.  Germantown  is  connected  by  steam  and  street  rail- 
roads with  the  city  proper ;  is  very  pleasantly  situated,  and 
contains  a  large  number  of  fine  residences,  churches,  etc., 
good  public  schools,  a  bonk,  a  weekly  newspaper,  a  com- 
munity of  Vincentian  Fathers,  a  Roman  Catholic  college 
and  seminary,  a  parish  school  with  390  pupils,  and  various 
charitable  institutions.  Pop.  of  ward,  22,60i.  (See  Phila- 
delphia, by  H.  C.  SBEArsB.) 

Germanto-im,  post-v.  of  Shelby  co.,  Tenn.,  on  the 
Memphis  and  Charleston  R.  B.,  15  miles  E.  by  8.  of  Mem- 
phis.    Pop.  197. 

Germantown,  post-tp.  of  Junean  co..  Wis.   Pop.  593. 

Germantown,  tp.  of  Washington  co,.  Wis.,  on  the  Mil- 
waukee and  St.  Paul  R.  R.     Pop.  1954. 
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Germany.  See  Gsrhak  Ehpire,  by  G.  Nedhanh, 
Prussia. 

Ger'many)  tp.  of  Monroe  co.,  Ala.    Pop.  1537. 

GermaniT)  tp.  of  RieUaod  oo..  111.    Pop.  1040. 

Genaany,  tp.  of  Adams  oo.,  Pa.    Pop.  880. 

6er'nieT8heini9  town  of  Bavaria,  on  the  Vf.  bank  of 
the  Rhine,  7  miles  by  rail  S.  8.  W.  of  Spire,  at  the  month 
of  the  Queioh.  It  is  strongly  fortified,  and  has  active  basi- 
ness  interests.    Pop.  6228. 

Germin'ation  [Lat.  germinatio,  a  "  sprouting  forth/' 
from  germeu,  a  "spront"  or  -=- 
"bud"],  in  botany,  is  the  term 
to  denote  the  first  steps  of  the 
development  of  the  embryo  or 
"germ"  in  the  seed  into  the 
plant.  It  is  naturally  extend- 
ed to  the  analogous  develop- 
ment of  any  oryptogamoas 
plant  from  its  spore,  which 
answers  to  seed.  The  embryo, 
originated  in  the  ovule  through 
its  fertiliiation  by  a  grain  of 
pollen  (see  Oerx  and  Pertii.- 
izATiox),  completes  its  first 
stage  of  development  in  the 
seed  while  oonneeted  with  the 
mother-plant;  when  the  seed 
matures  it  has  a  period  of  rest ; 
after  which,  when  placed  in 
favorable  circumstances,  germ- 
ination takes  place.  Seeds 
vary  greatly  aa  to  the  length 
of  time  dnring  which  they 
preserve  their  vitality.  Many 
seeds,  especially  oily  ones,  soon 
lose  the  power  of  germination 
nnless  they  are  committed  to 
the  ground  soon  after  their 
ripening,  although  when  in  the 
ground  they  sometlmcB  remain  1,  section  of  seed  of  mornf  ng- 
quiesoent  for  two  or  three  years.  p°'T<  «howiog  the  embryo: 
dthers,  especially  leguminous  ='•  """^'I-bryo  detached 
seeds,  when  kept  dry,  may  re- 
tain the  power  of  germination 
for  several,  or  even  for  many, 
years  The  same  is  true  of  many  seeds  when  rather  deeply 
buried  in  the  soil ;  after  long  burial  some  of  thorn  germinate 
on  being  brought  to  the  surface.  But  the  accounts  of  "  mum- 
my-wheat," etc.  growing  after  the  lapse  ofZOOOorSOOO  years 
may  be  wholly  discredited.  The  conditions  necessary  to,  or 
favorable  for,  germination  are  a  congenial  temperature, 
varying  with  the  species,  moisture,  and  darkness  or  a  oer- 
tain  amount  of  obscurity.  In  the  incipient  process  water 
is  absorbed,  and  certain  chemical  changes  set  on  foot, 
through  which  solid  nourishing  matter  in  the  seed  Is  gradu- 
ally liquefied  and  made  available  for  growth.  In  this  a 
certain  amount  of  carbonic  acid  gas  is  evolved  and  the  tem- 
perature raised  (which  becomes  very  perceptible  In  bulk,  as 
IS  seen  in  the  malting  of  barley),  showing  that  a  portion 
of  the  store  in  the  seed  is  aonsumed  or  decomposed  to  ren- 
der the  rest  available.  Sometimes  this  store  of  food  is  in  the 
embryo  itself,  usually  in  the  cotyledons,  as  in  the  bean  and 
pea,  when  the  germ  makes  the  whole  kernel  of  the  seed ; 
sometimes  mainly  outside  of  it,  as  in  com  and  other  grain. 
The  particular  mode  of  development  of  the  germ  varies  ac- 
cording to  its  conformation.  Commonly,  the  radiole  length- 
ens and  projects  from  the  seed,  takes  a  vertical  position, 
develops  a  root  from  its  lower  end,  raises  the  cotyledons 
above  the  ground  to  expand  as  the  seed-leaves,  and  above 
these  develops  the  plumule  or  bud  into  the  sucoeeding  stem 
and  leaves.  In  many  cases  the  radicle  does  not  lengthen, 
and  the  cotyledons  remain  under  ground  and  within  the 
ooats  of  the  seed ;  then  the  first  foliage  that  appears  be- 
longs to  the  plumule,  as  in  the  pea  and  the  oak.  It  is  the 
same,  with  a  certain  difference,  in  com  and  other  grain.  In 
any  case,  when  the  germ  has  developed  into  a  plantlet, 
with  root  established  in  the  soil  and  loliage  in  the  air  and 
light,  so  that  it  can  provide  its  own  nourishment,  the  pro- 
cess of  germination  is  completed.     Betised  bt  A.  Gr4T. 

Germ-Theory  of  Diseasei  a  theory  which  ascribes 
disease  in  general,  and  infectious  diseases  in  particular,  to 
the  introduotion  into  living  organisms  of  minute  parasitic 
forms  of  life,  and  their  subsequent  multiplication  to  the 
obstruction  of  the  vital  functions.  Though  this  theory  has, 
in  recent  years,  attracted  a  great  deal  of  attention,  in  con- 
sequence of  the  deserved  celebrity  of  some  of  its  advocates, 
it  is  not,  as  is  commonly  supposed,  a  theory  which  has 
originated  in  recent  years.  Traces  of  it  appear  in  writings 
of  very  high  antiquity,  and  more  than  200  years  ago  it 
wai  brought  distinotly  forward  by  the  oelebratad  Father 


and  straightened ;  3,  germ- 
ination of  the  morning- 
glory  ;  4,  same,  fttrtber  de- 
veloped. 


Kireher,  in  his  SerHtintHm  Phj/tico-Medicum  Contagiom  luit 
qux  ptitit  dicitur,  as  an  hypothesis  to  account  for  the  in- 
fections propagation  of  the  plague.  During  the  century 
which  followed,  moreover,  it  received  the  countenance  of 
many  other  eminent  men,  among  whom  may  be  mentioned 
Lanoisi,  Vallisueri,  Biaumur,  and  Linnaeus.  The  disoovery 
of  the  spermatoioa,  which  was  made  by  Leeuwenhoek  in 
1077,  soon  after  that  of  the  infusoria  by  the  same  natural- 
ist, gave  a  certain  degree  of  plausibility  to  the  doctrine; 
for,  as  these  were  generally  regarded  as  real  animals,  the 
presence  of  microscopic  living  organisms  within  the  bodies 
of  men  was  supposed  to  be  demonstrated ;  and  it  seemed 
to  be  quite  reasonable  to  conclude  that  noxious  as  well 
as  innocent  organisms  of  this  description  might  sometimes 
establish  themselves  there.  But  whatever  plausibility  this 
theory  might  at  that  early  period  have  seemed  to  possess,  it 
oould  then  claim  no  higher  rank  than  that  of  a  bare  hypothe- 
sis ;  and  it  has  only  been  in  times  comparatively  recent  that 
observation  has  brought  to  light  a,  iumcient  number  of  fiseU 
apparently  favoring  it  to  justify  our  advancing  it  in  the 
arenaofsoientifiodiscuision  to  the  higher  dignity  of  atheory. 
Many  of  the  most  distinguished  pathologists  of  the  present 
day  have,  in  fact,  already  declared  themselves  convinced 
of  the  substantial  truth  of  the  theory ;  and  some  idea  of 
the  progress  which  it  has  recently  made,  and  of  the  light 
in  wliioh  it  is  by  many  beginning  to  be  regarded,  may  be 

fathered  from  the  following  passage,  taken  from  the  intro- 
uction  to  the  monograph  upon  typhoid  fever,  by  Lieber- 
meister,  recently  published  in  Ziemssen's  Cyclopmdia  of 
Mtdicine.  The  phrase  contagium  eitmm  in  this  extract  will 
be  understood  to  signify  the  propagation  of  disease  by 
means  of  living  organisms.  "  Within  the  last  ten  years  a 
great  revolution  has  taken  place  with  regard  to  the  pop- 
ular signification  of  a  contagium  ri'vum.  New  investiga- 
tions on  the  appearance,  mode  of  propagation,  and  the 
significance  of  tne  low  organisms,  new  facts  in  regard  to 
the  extension  of  national  diseases,  and  also  a  number  of 
quite  positive  discoveries  by  numerous  investigators,  have 
removed  the  old  opposition  to  the  theory,  or  even  been  the 
means  of  furnishing  definite  proof  of  its  correotness.     The 

frophecy  which  I  believed  myself  justified  in  making  in 
860 — vii.  that  the  theory  of  a  coulagium  mvwn  would  soon 
be  the  prevailing  one,  and  that  under  its  infiuence  investi- 
gation would  take  directions  that  would  probably  lead  to 
results  of  the  greatest  theoretical  and  practical  importanoe, 
— this  prophecy  has  actually  been  fulfilled,  in  part,  during 
the  last  few  years.  A  great  nnmber  of  the  iwst  experi- 
mentalists are  the  declared  adherents  of  the  theory.  At  any 
rate,  it  is  now  admitted,  even  by  those  who  do  not  un- 
reservedly acknowledge  the  theory  of  a  coiila^iiiin  eimrn, 
that  it  represents  a  view  which  points  more  clearly  than 
any  other  to  order  in  the  chaos  of  facts." 

The  object  of  this  article  being  to  present  in  brief  the 
evidence  as  yet  gathered  as  to  the  important  question  to 
which  it  relates,  it  is  proper  to  remark  in  the  outset  that 
it  would  be  absurd  to  attnbnte  all  diseases  to  the  invasion 
of  the  diseased  system  by  microscopio  parasites.  From 
the  laws  of  organic  life,  it  is  obvious  that  the  causes  of 
disease  must  be  various.  Ko  living  organism  eqjojs  an 
existence  of  unlimited  duration.  Every  such  organism, 
under  favorable  circumstanoes,  passes  through  three  dis- 
tinct stages,  which  are  those  of  growth,  vigorous  matu- 
rity, and  decline.  The  organism  commences  as  a  germ,  and 
ends  in  dissolution  and  disintegration.  Since  the  laws 
of  life,  as  well  as  those  of  physics,  are  fixed  and  definite 
there  is  reason  to  believe  that  all  organisms  of  the  same 

2f>eeiea,  if  placed  in  conditions  equally  favorable  to  their 
evelopment,  would  be  equally  long  lived ;  yet,  in  point  of 
fact,  those  which  pass  through  the  regular  stages  constitut- 
ing their  normal  life  are  comparatively  few.  In  the  luge 
majority,  tbe  vital  functions  are,  earlier  or  later,  mora  or 
less  disturbed,  if  not  arrested,  by  an  endless  Tariety  of 
causes  tending  to  produce  disease  and  premature  death. 
In  the  human  raoe,  life  is  often  shortened  by  ignorant  or 
wilful  disregard  of  the  conditions  necessary  to  the  preser- 
vation of  health.  Accident,  also,  often  exposes  individuals 
to  deleterious  infiuenoes.  Thus,  in  many  cases,  diseases 
arise  from  exposure  to  extremes  of  temperature  or  from 
excesses  in  eating  and  drinking  persisted  in  antll  the 
organs  of  digestion  become  debilitated  and  fail  to  fulfil 
their  proper  functions.  But  besides  these  causes  of  disease, 
which  may  be  classed  under  the  head  of  "  injurious  con- 
ditions," there  are  other  infiuenoes  directly  morbific  which, 
whenever  they  come  Into  play,  out  short  the  duration  of 
life.  Poisons  belong  to  this  class,  but  tbe  effects  of  these 
are  felt  only  in  occasional  and  accidental  instances.  Other 
noxious  infiuenoes,  of  which  the  pernicious  oonseqnences 
are  more  widely  spread,  are  those  which  prodnoe  the  dis- 
eases called  symotic.  Such  are  malaria,  contagion,  and 
infection,  instrumentalities  to  which  are  owing  the  wide- 
spread ravages  of  epidemics.    It  may  further  be  remarked 
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that  then  are  many  cases  of  disease  in  which  the  oanse  is 
not  traceable  directly  to  any  of  the  sources  above  men- 
tioned, but  in  which  the  disease  has  been  tranamitted  by 
inberitance  from  a  parent  similarly  affected.  In  such  cases 
tbcr«  is  nevertheless  every  reason  to  believe  that  the  dis- 
ease in  its  first  appearance  was  produced  in  a  healthy 
organism  by  causes  belonging  to  one  or  the  other  of  the 
classes  above  named. 

With  all  those  varieties  of  disease  which  begin  and  «nd 
in  the  individual  our  present  discussion  has  nothing  to  do. 
It  is  the  propagation  of  disease  only  which  conoemi  as; 
and  this  is  a  subject  which  has  occupied  more  carefully 
the  attention  of  physicians,  and  has  led  to  more  elaborate 
observation  and  ozporimont,  and  has  given  rise  to  more 
marked  differences  of  opinion  and  more  animated  contro- 
versy, than  almost  any  other  in  tho  science  of  pathology. 
That  epidemics  often  arise  from  pecniiar  conditions  of  the 
atmosphere  not  in  the  least  a  yet  understood,  can  hardly  b« 
doubted ;  and  in  this  case  the  infiuene«  which  excites  disease 
simultaneously  in  many  is  not  dissimilar  to  that  by  which 
eontagiona  diseases  are  transmitted  from  individual  to  indi- 
vidual. It  is,  however,  in  this  latter  mode  of  transmission 
that,  if  the  germ-theory  is  true,  the  eridenoe  of  its  truth  is 
most  likely  to  be  earliest  detected;  and  hence,  in  the  evi- 
dence which  has  hitherto  been  presented  bearing  upon  the 
question  under  consideration,  there  Is  none  which  relates 
to  diseases  which  are  epidemio  without  being  contagious. 
As  to  contagious  diseases,  the  germ-theory  does  not  stand 
alone.  Opposed  to  it  are  two  others— one  of  them  oom- 
mandiog  probably  the  largest  number  of  suffrages  and  long 
familiar  to  the  medical  profession ;  and  the  other  of  recent 
origin,  and  as  yet  publicly  adro'cated  only  by  its  distin- 
guished author,  Dr.  Lionel  S.  Beale  of  London.  The  first  of 
these  may  be  properly  called  the  chemical,  and  the  leoond 
the  vital  or  bioplasmic  theory.  The  ohemioal  theory  is 
founded  on  a  presumed  analogy  between  the  propagation 
of  disease  in  living  organisms  and  tho  process  of  fermen- 
tation in  certain  forms  of  organic  matter  without  life.  (See 
Ferxextatioit.)  This  theory  assumes  a  ferment  to  be  an 
organised  sabetanoe  in  a  certain  state  of  decay,  which  pos- 
sesses the  property  of  exciting  the  same  deoay  in  other 
organic  substances  with  which  it  is  in  contaot.  Applying 
(his  theory  to  disease,  it  supposes  that  infection  is  commu- 
nicated by  the  instrumentality  of  particles  thrown  tron 
the  person,  or  Ih>m  substances  proeeeding  from  the  per- 
son diseased,  and  borne  by  the  air  to  other  penons  in  full 
health,  in  whom  they  excite,  probably  by  oontaot  with  the 
membranous  linings  of  the  lungs,  or  by  absorption  through 
the  pores  of  the  skin,  tho  same  diseased  condition  which 
exists  in  the  patient. 

The  bioplasmic  theory  rests  upon  certain  views  enter- 
tained by  Dr.  Scale  as  to  the  nature  of  vitalised  matter, 
and  as  to  the  distinction  between  those  portions  of  the  living 
organism  which  are  really  alive,  and  those  other  portions 
(constituting  much  the  greater  part)  which  are,  as  he  ex- 
presses it, "  formed  tissue,"  and  lifeless.  This  really  living 
matter  he  calls  bioplaim,  and  each  separate  portion  of  it  a 
iioplatt.  Its  simplest  representative  is  the  Amaba  among 
the  Protozoa.  It  is  also  present  pure  and  simple  as  the  white 
globule  of  the  blood  in  all  the  mammifers.  Bat  it  also 
forms  the  fluid  or  semi-fluid  content  of  every  animal  and 
vegetable  cell,  the  cell-wall  being  merely  formed  tissue 
which  wns  originally  a  part  of  tbe  bioplast  which  it  encloses. 
Chemically  considered,  bioplasm  is  identical  with  the  pro- 
toplasm with  which  Huxley  has  made  all  the  world  so 
familiar.  Biologically,  it  is  something  more,  in  the  respect 
that  it  possesses  the  property  of  contractility,  which  is 
characteristic  of  life  in  its  lowest  forms — a  property  which 
docs  not  necessarily  belong  to  protoplasm.  According  to 
Dr.  Beale,  the  bioplasts  of  the  olood  multiply,  like  many 
of  the  Protozoa,  by  fissaration  or  self-division,  or  by  gem- 
mation or  budding.  The  fact  of  such  multiplication  is  de- 
monstrated, as  he  asserts,  by  direct  observation  with  the 
microscope.  In  a  healthy  state  of  the  animal,  the  process 
of  multiplieatiou  is  balanced  by  that  of  assimilation,  and 
the  bioplasts  attain  certain  normal  and  uniform  dimensions. 
But  ocaasionally,  nnder  conditions  impossible  to  define, 
there  occurt  an  abnormal  acceleration  of  the  process  of 
grmmation,  each  parent  bioplast  throwing  off  an  immensely 
numerous  progeny,  of  which  the  individuals  never  attain 
tbe  normal  dimensions,  though  they  themselves  become  im- 
mediately the  parents  of  another  generation  still  more 
degenerate,  until  the  blood  is  overloaded  with  these  exces- 
sively minute  and  infinitely  numerous  organisms,  and  the 
regularity  of  the  vital  functions  is  disturbed.  These  minute 
bioplasts,  according  to  the  author  of  this  theory,  escape 
from  tho  diseased  individual  in  countless  numbers.  Pro- 
tected by  ft  coating  of  formed  tissue,  they  float  through  the 
air,  retaining  their  vitality  for  an  indefinite  period;  and  if 
at  length  tbey  are  absorbed  into  the  circulation  of  a  healthy 
animM,  they  recommence  thero  the  process  of  morbid  de- 


velopment of  which  they  are  themselves  tho  offspring,  and 
thus  engender  the  same  disease  in  which  they  originated. 
This  theory,  it  will  be  seen,  is  entitled  to  be  called,  in  a 
certain  sense,  a  germ-theory,  but  it  is  not  the  germ-theory. 
Its  germs,  in  other  words,  are  not  embryos  out  of  which 
are  developed  more  perfect  organisms,  having  individual 
characteristics  and  specifically  distinct  from  other  organ- 
isms. Their  analogies,  on  the  other  hand,  are  quite  as 
fliose  with  the  ferments  as  with  the  true  germs. 

The  germ-theory  proper,  however,  presumes  that  the 
diseased  person  is  suffering  from  an  invasion  of  his  system 
by  microscopic  algoid  or  fungoid  vegetative  forms  having, 
like  the  presumed  bioplasts  of  Dr.  Be»le,  tho  property  of 
rapid  self-multiplication,  and  that  the  spores  which  proceed 
from  these  fungi  or  the  cells  of  the  Alga  are  wafted  in  like 
manner  by  the  air  fVom  person  to  person,  penetrating  the 
systems  of  the  healthy,  and  establishing  now  colonies  to 
generate  disease  in  them.  A  prima  facie  evidence,  which, 
BO  far  as  it  goes,  is  favorable  to  this  theory,  is  found  in  the 
well-known  fact  that  all  the  forms  of  oryptogamis  veg»- 
tation  are  propagated  by  spores,  which  they  shed  freely 
abroad  in  all  directions,  and  that  these  are  borne  in  infinite 
numbers  through  the  atmosphere,  which  they  pervade  near 
the  surface  of  the  earth  in  all  plnacs.  The  fact  of  their 
universal  presence  is  made  manifest  by  the  promptness  with 
which  fungoid  growths  spring  np  in  all  circumstances  in 
wbioh  the  conditions  &vor  their  development.  Such  con- 
ditions embrace  a  congenial  temperature,  and  the  presence 
of  soma  organio  substanoe  suitable  to  serve  as  a  nidus  and 
ftamiah  for  them  their  proper  food.  There  ara  poonliar 
forma  of  fltngus  which  appear  on  particular  forms  of  organ- 
ism and  nowhere  else.  Thus,  the  hoofs  of  dead  horses  aro 
oversproad,  when  exposed  at  a  moderate  temperature  to 
moisture,  with  a  rigorous  growth  which  is  seen  in  no  other 
litnation,  and  some  of  the  larger  plants  are  infested  by 
their  own  pecniiar  (bngi. 

This  constant  appearance  of  minute  forms  of  vegetable 
life  could  not  take  plaee  so  invariably  in  all  varying  situa- 
tions were  not  the  spores  of  the  fungi  oontinually  present 
in  the  air  throughout  its  whole  extent.  We  know  that  the 
numbers  of  these  spores  which  all  fungi  prodaoe  ara  inoal- 
eulable.  The  larger  Ihngi  give  us  evidence  of  this.  The 
spores  of  a  single  puff-ball  have  been  estimated  to  be  mora 
numerous  than  the  entire  human  population  of  the  globe. 
It  is  true  that  to  ordinary  observation  the  presence  of  for- 
eign matters  in  the  atmosphere  U  not  perceptible,  except 
when  such  foreign  matters  take  the  gross  form  of  clouds  of 
smoke  or  dust;  but  particles  of  smoke  or  dust,  and  in  gen- 
eral of  all  inorganic  substances,  are  so  heavy  that  they  soon 
subside ;  yet  when  the  air  is  thus  left  apparently  free  from 
all  foreign  admixture,  it  is  demenstimbly  full  of  organio 
particles  so  extremely  light  a«  not  to  subside  for  many 
hours,  or  even  days,  of  perfect  rest.  The  chemist,  it  is  true, 
i*  unable  to  detect  them  by  his  tests,  delicate  as  they  are ; 
for,  being  organio,  and  composed  in  general  of  but  two  or 
three  elements — which  elements  are  iu  great  part  those  of 
the  atmosphere  itself — they  produce  no  distinctive  reactions 
under  the  ordinary  processes  of  analysis.  But  there  is  a 
mode  of  analysis  much  mora  delicate  than  even  that  of  the 
ehemist.  It  is  that  which  has  been  applied  incidentally  to 
this  question  by  Prof.  Tyndall,  in  his  interesting  investi- 
gation into  the  chemical  effects  of  light  upon  vapors.  Prof. 
Tyndall  discovered  that  there  are  many  substances  of  great 
volatility  which,  when  in  the  state  of  vapor,  are  easily  de- 
composed by  light.  Ho  found  that  a  perfectly  transparent 
vapor,  like  steam,  when  traversed  by  a  luminous  beam,  is 
absolutely  invisible;  while  we  all  know  that  if  we  admit  a 
beam  of  sunlight  into  a  darkened  room  through  an  aper- 
ture in  the  shutter,  the  path  of  the  beam  through  the  apart- 
ment is  as  distinctly  marked  as  if  it  were  a  solid  bar.  That 
this  visibility  of  a  beam  of  light  in  the  air  is  not  owing  to 
the  power  of  the  alirial  particles  themselves  to  reflect  light, 
is  demonstrated  by  him  by  proofs  entirely  conclusive.  A 
beam  of  light  from  an  electric  lamp  was  made  in  his  ex- 
periments to  pass  through  a  large  gloss  tube  closed  at  both 
ends  by  plates  of  glass  ground  on.  No  light  was  permitted 
to  eseaps  into  tho  room ;  and  accordingly,  when  the  tube 
was  exhausted  of  air  altogether,  and  no  light  from  it«  in- 
terior was  reflected  to  the  eye,  it  wns  perfectly  invisible. 
But  if  the  air  of  the  room  were  allowecl  to  re-enter  it,  it 
immediately  became  brilliantly  luminous,  as  in  the  case  of 
a  sunbeam  admitted  through  the  window-shutter.  If,  bow- 
ever,  the  air  before  being  admitted  into  the  empty  tube  had 
been  passed  through  a  red-hot  tube  of  platinum,  the  tube 
thus  filled  remained  as  completely  invisible  as  when  it  was 
a  perfect  vacuum.  This  experiment — which  is  but  one  of 
many  employed  by  Prof.  Tyndall  to  demonstrate  the  same 
proposition — shows  not  only  that  the  air  is  full  of  foreign 
matters,  but  that  these  foreign  mattere  are  organic;  for 
were  they  not  so  they  oould  not  bo  destroyed  by  fire.  He 
proved  also  that  thete  particles  are  so  numerous  that  they 
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oannot  be  entinl;  arrested  by  passing  the  air  through  the 
most  energetio  ohemioal  reagents,  as  sulphuric  acid,  oans- 
tic  potash,  and  the  lilte;  but  that,  though  these  substances 
arrested  a  large  portion  of  the  organisms,  they  allowed  slill 
not  a  few  to  escape.  He  showed,  however,  that  a  filter  of 
rather  closely  compacted  cotton  will  shut  off  entirely,  or 
almost  entirely,  the  organic  matters  which  the  air  contains ; 
and  he  showed,  finally,  that  absolute  rest  for  a  long  period 
of  time  will  cause  these  particles  oompletely  to  subside. 
Thus,  a  large  flask  whioh  nad  been  standing  in  the  store- 
room was  found  to  be,  as  he  expressed  it,  "  optically  emp- 
ty;" that  is  to  say,  the  rays  of  light  passed  through  it  with- 
out showing  any  more  traoe  of  their  path  than  if  it  had  been 
a  Tsounm.  Ho  also  experimented  to  asoertain  how  long  a 
time  would  be  required  to  free  the  air  by  subsidence  of  its 
suspended  partioles  in  a  space  oompletely  closed ;  and  for 
this  purpose  he  oonstmcted  snoh  a  closed  space,  cubical  in 
form  and  ssTeral  feet  in  lineal  dimensions,  glased  so  as  to 
permit  him  to  pass  throngh  it  a  beam  of  light,  and  to  ob- 
serre  the  path  of  the  beam.  This  small  apartment  was 
made  absolately  air-tight  and  left  to  itself.  On  each  suc- 
ceeding day  the  brilliancy  of  the  transmitted  beam  grew 
lees  and  less,  and  at  length,  at  the  end  of  a  week,  it  could 
no  longer  be  perceived  at  all.  The  apartment  was  optically 
empty.  These  experiments,  and  others  no  less  interesting, 
by  Prof.  Tyndall,  thus  prove  in  the  most  conclusive  man- 
ner that  the  ordinary  air  at  the  surface  of  the  earth  is  al- 
ways completely  filled  with  partioles  of  organic  matter.  It 
is  not  necessary  to  suppose  that  all  these  partioles  are  liv- 
ing germs  of  vegetable  or  animal  organisms ;  but  when  we 
see  how  constantly  suoh  organisms  spring  up  wherever  the 
conditions  favor  germination,  it  is  impossible  to  doubt  that 
a  vast  many  of  them  have  this  character,  and  that  these  are 
the  source  of  those  growths  of  minute  cryptogams  which 
thus  seem  to  spring  up  spontaneously.  There  is  no  other  mode 
of  acoounting  for  such  growths  except  to  suppose  that  they 
are  actually  spontaneous;  and  accordingly  the  view  has 
been  taken  by  some  physiologists — perhaps,  it  should  be 
said,  many — that  the  true  mode  of  acoounting  for  the  ap- 
pearance of  microscopic  forms  of  life  is  to  suppose  that 
they  originate  without  organic  antecedents,  or,  as  they  ex- 
press it,  (U  novo.  It  is  no  part  of  our  purpose  to  discuss 
this  question  here.  The  history  of  the  oontrovetsy,  which 
has  long  been  in  progress,  regarding  it,  is  given  in  the  ar- 
ticle GsKER^TTOir,  SPOilTAITBODS, 

From  what  has  been  said,  it  is  evident  that,  if  disease  is 
not  produced  by  the  invasion  of  the  blood  or  viscera  of  the 
patient  by  a  parasitic  vegetation,  it  is  not  for  want  of  the 
germs  from  which  such  vegetation  might  spring.  It  is 
therefore  important  to  consider  first  what  has  been  already 
ascertained  of  the  effects  of  such  parasitic  growths  infesting 
the  animal  organism.  A  simple  form  of  fungus,  called  the 
Sarcina  veHtrtenli,  is  often  found  in  matters  thrown  up  by 
persons  laboring  under  disorder  of  the  stomaoh.  It  has 
also  been  met  with  in  other  parts  of  the  body  when  dis- 
eased. Bnt  it  is  likewise  found,  and  not  unfroquently,  in 
the  stomachs  of  persons  in  perfect  health,  and,  as  Dr.  Car- 
penter says,  may  accumulate  then  in  considerable  quan- 
tities without  causing  inconvenience.  This  parasite,  there- 
fore, cannot  be  regarded  as  an  inciting  cause  of  disease. 
The  stomachs  of  many  worms  and  insects  are  found,  more- 
over, to  be  frequently  infested  with  fungi,  whioh  grow  there 
in  great  luxunanoe.  Many  of  these  have  baan  examined 
and  described  by  Dr.  Leidy  of  Philadelphia.  It  does  not 
appear  that  they  oocasion  inconvenienee  to  the  animals 
within  whose  bodies  they  thus  establish  themselves.  On 
the  other  hand,  some  of  the  dipterons  and  hymenoptarous 
insects,  and  some  caterpillars,  are  liable  to  invasion  by 
fungoid  growths,  whioh  speedily  spread  through  their  en- 
tire bodies  and  destroy  tneir  lives.  In  the  West  Indies, 
according  to  Dr.  Carpenter,  it  is  not  at  all  nnoommon  to 
see  individuals  of  a  species  of  Politlet  (oorreaponding  to 
our  wasp)  flying  about  with  plants  of  their  own  length 
projecting  from  some  part  of  their  snrfaoe,  the  germs  of 
whioh  have  been  introduced  throngh  the  breathing-pores 
at  their  sides.  This  fungoid  growth,  however,  soon  kills  the 
insect;  and  a  similar  effeot  follows  a  similar  cause  in  the 
case  of  certain  caterpillars  in  New  Zealand,  Australia,  and 
China,  of  whioh  the  bodies  beeoma  so  thoroughly  interpen- 
etrated and,  as  it  may  be  said,  replaced,  by  the  fungoid  veg- 
etation, that  when  dried  they  hare  almost  the  density  of 
wood ;  so  that,  in  the  language  of  Dr.  Carpenter,  "  these 
caterpillars  come  to  present  the  appearance  of  twigs,  with 
long  slender  stalks  formed  by  the  projections  of  the  fungus 
itself."  Our  common  house-fly  is  a  not  unfrequent  victim 
of  a  similar  parasitio  visitation.  A  fhngns  caned  the  Em- 
ptua  mu«c«,  originating  from  the  germination  of  a  single 
spore  brought  in  oontact  almost  anywhere  with  the  body 
of  the  insect,  pervades  after  a  time  its  whole  interior,  and, 
while  leaving  the  surface  uninjured,  emphatioally  eats  out 
its  substance.    When  the  animal's  life  is  nearly  exhausted 


he  comes  to  rest,  and  fungoid  shoots  pat  forth  from  hia 
body  on  all  sides,  clothing  him  apparently  with  a  kind  of 
fur,  oonsisting  of  fllaments  each  bearing  a  fructification  of 
innumerable  spores.  The  harvest  of  spores  becomes  very 
oonspicuous  wnon  the  unfortunate  animal  makes  his  last 
stand  upon  the  window-pane,  forming  a  thin  film  over  the 
glass  to  a  considerable  distance  around  him;  and  if  by  any 
chance  a  healthy  individual  of  the  same  spooies  comes 
within  the  limit  of  this  infected  area,  the  disease  which  has 
destroyed  his  fellow  will  he  sure  to  attack  him  also.  There 
are  some  forms  of  parasitic  disease  affecting  insects  which 
have  had  canBe<^uenoes  of  serious  importane*  to  certain 
great  industrial  interests  to  which  these  bumble  forms  of 
animal  life  are  tributary.  A  fungus  called  the  Botrytit 
Bauiana  is  the  occasion  of  the  disease  in  silk-worms 
known  by  the  name  of  muteardiHe.  The  spores  of  this 
fungus,  entering  the  bnatbing-pores  of  the  worm,  soon 
germinate,  and  death  is  the  inrwiable  consequence.  It  is 
only,  or  at  least  rarely,  however,  the  ease  that  the  cause 
of  the  fatality  is  manifest  until  after  death  has  occurred ; 
but  then  the  fungus  shoots  forth  luxuriantly,  especially  at 
the  junction  of  the  rings  of  the  body.  A  still  more  de- 
structive epidemie  among  silk-worms  is  that  which  haa 
received  the  name  of  pfbrint,  and  which  is  caused  by  the 
mnltiplieation  of  a  parasitical  organism  called  Pankulopkg- 
ton,  fungoid  in  its  nature.  This  disease  is  the  more  dimonlt 
to  deal  with,  in  that  it  is  transmissible  by  inheritance,  the 
Pmrotpernia  entering  into  the  eggs  of  the  diseased  worm. 
It  was  thoroughly  investigated  by  Mr.  Pasteur,  who  pointed 
out  the  means  by  whioh  it  might  be  extirpated — means 
whioh  have  siuoe  been  successfully  applied.  But  there  are 
diseases  produced  by  invasions  of  parasitic  fungi  in  ani- 
mals of  much  higher  grade  than  worms  or  insects.  There 
ara,  for  example,  many  cutaneous  diseases  among  men, 
caused  demonstrably  by  the  presence  and  multiplication  of 
mieroscopio  forms  of  parasitic  life,  usually  vegetable,  but 
sometimes  animal.  The  Tinea  fonom,  a  disease  of  the 
scalp,  happily  rare,  covers  the  head  with  yellow  scales 
consisting  almost  wholly  of  a  fungoid  vegetation.  The 
thrush  In  the  months  of  children  is  made  up  of  white  patches 
of  similar  vegetable  charaotar.  The  itoh  is  eaused  by  the 
burrowing,  beneath  the  cuticle,  of  a  minute  insect  known 
as  the  Atanu  Kabiei.  Of  deeper-seated  diseases,  Trick- 
iniatit  owes  its  name  to  the  animal,  and  Mycotit  iuUHin- 
ttlit  to  the  regetable,  oanse  to  whieh  these  diseases  ar* 
severally  owing.  The  widely  prevalent  and  frequently 
fatal  malady  known  as  Diphtheria  has  been  proved  by 
the  reoent  investigations  of  Cobn,  Oertel,  Eberth,  Msasilo^ 
and  others  to  proceed  from  a  penetration  of  the  tissues  by 
particular  forms  of  bacteria,  one  of  them  called  the  Miero- 
coectu  and  another  Bacterium  lermo;  while  still  other  an- 
alogous organisms  appear  in  the  false  membranos  which 
form  in  the  mouth  and  fauces.  The  disease  is  readily 
communicated  by  inoculation ;  and  whan  this  experiment 
is  made,  "  the  point  of  inoculation,"  according  to  Oertel, 
"  forms  a  centre  from  whioh  the  growth  of  these  organisms 
radiates  through  the  tissues ;  and  the  intensity  of  the  in- 
fection is  wholly  proportionate  to  the  degree  in  whioh  the 
tissues  are  penetrated  by  these  parasites.  The  mass  of 
Mieroeoeei  developing  in  the  body  forms  the  oriterion  for 
the  severity  of  the  disease,  and  an  exact  indication  of  the 
virulence  of  the  diphtheritio  contagion."  He  adds :  "  There 
oan  be  no  longer  a  donbt  that  these  vegetable  organisms 
ara  not  of  accidental  oocnrrance,  but  ara  inseparable  from 
the  diphtheritio  process,  just  as  the  baoteria  of  decompo- 
sition are  necessarily  connected  with  decay  and  act  as  a 
ferment  of  it.  WiikwU  Mieroeoeei  there  can  be  no  diphtheria" 
Again,  the  epidemie  among  cattle  called  in  England  "the 
blood  "  Is  shown  by  the  researches  of  Daraina  to  be  occa- 
sioned by  the  presence  in  the  blood  of  the  diseased  animals 
of  innumerable  living  organisms  resembling  vibrios.  This 
disease  is  communicable  to  man,  producing  what  is  callod 
"  malignant  pustule,"  and  this  is  attended  with  the  devel-  \ 
opment  of  the  same  organisms  in  the  pustules  thus  produced. 
Prof.  Lister,  an  eminent  surgeon  of  Edinburgh,  long  ago 
observed  that  when  a  chronic  abscess  is  discharged  by 
means  of  a  canula  and  troohar,  the  subsequent  accumula- 
tions of  fluid  are  ftequently  attended  with  putrefaction, 
though  none  had  existed  before.  The  putrid  mass  is  also 
found  to  be  swarming  with  vibrios,  though  none  had  been 
present  in  the  first  discharges.  Ko  explanation  of  this 
singular  phenomenon,  according  to  him,  oan  be  given,  ex- 
cept that  the  germs  of  these  organisms  were  introduced  in 
the  original  operation  with  the  canula  and  troohar.  Another 
remarkable  fact  noticed  by  Prof.  Lister  seems  strongly  to  I 

corroborate  the  theory  of  inflammation  and  putrefaction 
above  given.  A  wound  in  the  chest  producing  effusion  of 
blood  in  the  pleural  cavity  is  attended  with  great  danger 
from  the  liability  of  the  extravasated  blood  to  putrefy.  Tat 
when  the  lung  is  wounded  by  a  broken  rib,  witooat  any  ex- 
ternal opening,  tho  blood,  though  escaping  into  the  oavity 
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in  quantity,  nndergoM  no  deeomposition  and  ezoitea  in  tha 
mrgaon  no  oonoeni,  eren  thongh  air  at  tlia  tame  time  enter* 
in  aooh  Tolnme  ai  to  inflate  tlie  eellalar  tinue  of  the  entire 
body.  "  These  faeta,"  lays  Prof.  Lieter,  "  inToIred  to  me  a 
eomplete  mystery  nntil  I  heard  of  the  germ-theory  of  pntra- 
faetion,  when  it  at  onoe  oceurnd  to  me  that  it  wa«  only 
natural  that  the  air  should  be  filtered  of  germs  by  the 
air-passages"  of  the  Inngs.  Now,  what  Prot  Lister  eon- 
Jeetares  apriwi,  Prof.  Tyndall,  interested  by  this  remark, 
(ubseqnently  prored  experimentally.  Through  the  path 
of  a  beam  of  light  made  visible  by  hi*  lantern  in  the  dark 
room  deaeribed  at>ove,  he  eausod  tlie  air  from  his  own  lungs 
to  pass  by  breathing  through  a  tube.  The  enrrent  at  first 
but  slightly  aSeeted  the  brightness  of  the  Iwam,  but  as  the 
air  from  the  larger  passages  passed  away,  and  that  from 
the  deeper  network  of  the  lungs  suooeeded,  the  light  pro- 
gressively fkded,  and  at  length  gave  plaee  to  absolute  blaok- 
oeas.  The  experiment  ftilly  oonfirmed  the  antieipation  of 
Prof.  Lister,  that  the  air  whioh  passed  through  tha  lungs 
would  no  longer  oontain  the  germs  of  living  things  or  any 
other  suspended  fordgn  matter.  But  what  an  idea  does  this 
give  OS  of  oar  liability,  through  our  lungs,  to  al»orb  into 
onr  systan  aaything  noxious  whioh  the  air  may  eontaia,  no 
matter  how  minnte  in  quantity  or  how  finely  divided  1  If 
the  quantity  io  given  volome  is  minute,  it  is  to  be  remem- 
bered that  the  volume  wa  inhale  in  a  limited  time  is  enor- 
nons,  amounting  to  two  or  three  thousand  oubio  feet  a  day  ; 
and  the  aeoomalation  whioh  must  result  from  even  the  par- 
tial exhaustion  of  this  great  mass,  of  ita  impurities,  must 
baeome  very  eonsiderable. 

Having  spoken  now  of  the  oases  in  whioh  disease,  looal 
or  general,  in  animals,  is  manifestly  oeeasioned  by  tha  nres- 
enee  of  paraaitie  vegetation,  it  is  proper  to  mention,  bnely, 
iimilar  examples  in  plants.  The  smut  in  wheat,  the  rust 
in  oottoa,  the  Oidium  in  grapes,  and  tha  Batrytu  in  pota- 
toes are  examples  of  fungi  eonstantly  eoneomitaat  with 
disease,  and  preaumably,  almost  oertidnly  in  the  last  two 
iastaaoiBa,  its  caosa.  Neither  in  plants  nor  animals,  however, 
is  it  to  be  supposed  that  the  noxious  effeets  observed  aro 
oeoasiooed  merely  by  tha  presenee  of  these  parasitei(,  me- 
ehanieally  interfering  with  and  ol>struoting  tne  vital  fune- 
tions,  or  aating  directly  as  poisons  in  the  ordinary  sense; 
but  rather  by  their  own  vital  activity  dooomposing  the  sul>- 
stanoa  of  tha  organisms  they  infest,  and  making  thom  their 
food.  The  oonseqnenoes  of  their  extensive  prevalenea  to 
the  material  interests  of  communities  and  peoples,  and  to 
their  means  of  subsistence,  have  Iwen  oeoasionally  of  the 
gravest  eharaeter.  The  Oidium  may  l>e  said  to  hisve  ex- 
terminated the  vine  from  the  island  of  Madeira;  the  Pa*- 
lu^opkyUM  out  down  the  product  of  silk  in  Franea  from 
130,AOO,000  franea  per  annum  to  30,000,000 ;  and  the  Bo- 
trgtU  threatened  to  depopulate  Ireland,  by  destroying  tha 
vegetable  whioh  oonstitated,  for  the  eommon  people,  the 
staple  artiale  of  their  food. 

Putting  together,  then,  the  known  Cseta  regarding  this  anb- 
jeot  before  proceeding  to  more  doubtful  cases,  we  may  say 
that  the  germ-theory  has  an  amount  of  prima /aeit  evidenee 
in  its  favor  whioh  entitles  it  to  careful  eonsideration.  In 
oertain  iastanoea,  and  in  a  certain  sense,  the  evidence  ia 
eompleta  that  the  germ-theory  is  true.  But  when  we  come 
to  apply  it  to  infectious  diseases  in  general,  we  find  the  an- 
alogies whioh  they  present  with  the  limited  olaas  of  exam- 
ples above  enumerated,  to  l>e  nnexpeotedly  feeble,  while 
the  points  of  dissimilarity  are  numerous  and  marked.  It 
is  not  even  enough  to  discover  that  in  such  diseases  there  are 
aotoally  pieaent  in  the  blood,  or  in  the  tissues,  or  in  the  se- 
eretions,  or  in  the  dqjeetions  of  the  suffering  Individuals, 
living  forma  of  mioroscopio  cryptogams,  since  the  evidence 
is  rarely  eoaelnsive  either  that  these  minute  Ixidies  are  in- 
jurious to  the  patient  or  that  they  were  present  antecedently 
to  the  attack.  And  if,  as  to  the  first  of  these  points,  the 
evidence  in  some  cases  »  satisfactory,  as  to  tha  second  it  can 
hardly  be  pronounced  to  be  so  in  any. 

As  to  the  constant  preaenoe  of  vegetable  organisms  in  the 
Mood  of  men  or  animals  suffering  under  infectious  diseases 
of  whatever  kind,  it  is  impossible  to  entertain  a  doubt. 
The  testimony  of  all  the  observers  who  have  occupied 
themselves  with  this  subject  is  conoarrent  to  this  effect. 
Coie  and  Felts,  Klebs,  Burdon-Sanderson,  Klein,  and 
many  others  have  found  l>acteria  invariably  in  the  blood 
of  patients  suffering  under  typhoid  fbver,  smallpox,  soarlet 
fever,  puerperal  fevor,  pyiemia,  and  septioaamia.  Dr.  J. 
H.  Salisbury  of  Cleveland,  0.,  affirms  that  in  healthy  as 
well  as  in  diseased  blood  there  are  always  preaent  two  ape- 
oies  of  cryptogams — the  one  algoid  and  tha  other  fungoid. 
In  the  pustules  of  smallpox  Dr.  Salisbury  claims  further 
to  have  observed  a  cryptogam  having  both  a  fungoid  and 
an  algoid  development,  of  which  the  spores  are  also  found 
in  the  blood.  The  existence  of  the  smallpox  fungus  is 
treated  by  the  Oerman  pathologists  as  fully  established  by 
tbair  own  obeervationi.    Again,  in  typhoid  fever,  aoeoid- 


ing  to  Salisbnry,  a  peculiar  algoid  vegetation  is  developed 
upon  the  external  surfaoe  of  the  entire  body  and  upon  tho 
muoous  membrane  of  the  interior  cavities,  which  is  regard- 
ed as  the  efficient  causa  of  the  disease  and  the  means  by 
which  it  is  propagated.  And  of  typhus  fever  Lebert  re- 
mark*: "All  the  later  writers  agree  that  the  disease  is 
spread  by  a  typhus  germ."  Dr.  Ernst  Hallier  of  Jena, 
who  has  published  largely  on  this  subject,  and  has  made 
himself  prominent  as  an  advocate  of  the  germ-theory,  has 
deaeriliea  a  large  variety  of  vegetable  forms  found  by 
him  in  diseased  men  and  animals,  many  of  which  he  has 
subjected  to  systematic  cultivation  in  order  to  study  their 
modes  of  development.  He  claims  to  have  demonstrated 
the  existence  in  the  rice-water  discharges  of  oholera  pa- 
tients, and  within  the  intestinal  oanal  of  such  persons,  of  a 
new  and  peculiar  (bngus,  as  marvellous  for  tho  rnidity  of 
its  development  as  for  its  strange  forma  of  growth,  and  ita 
terribly  fatal  destruction  of  the  epithelial  tissue  of  the  in- 
testine. This  has  beat  eailed  by  Profs.  Thome  and  Klobe 
the  CyltHdrolmmium,  but  is  regarded  by  Dr.  Simon  and  Dr. 
Harris  as  being  an  exotic  member  of  the  family  to  which 
balong  the  I'roeynic  and  Oidium  blights  of  oercals  and 
fmits.  t?hether  this  parasite  has  been  satisfactorily  iden- 
tified or  not,  however,  the  weight  of  medical  opinion  among 
the  highest  authorities  on  the  continent  of  Europe,  as  will 
uipear  from  citations  given  below,  is  deeidedly  in  favor  of 
the  fungoid  eharaeter  of  the  choleratio  oontagion..  It  i* 
proper,  nevertheless,  to  remark  that  British  authorities 
seem  tn  lean  in  the  other  direction ;  and  in  the  last  and 
recently  published  edition  of  Dr.  Parkes's  Manual  ^f  Prae- 
tieal  Nggient  we  find  the  following  explicit  statement: 
"A*  regards  cholera,  the  careful  observations  of  Dra.  Lewis 
and  Cunningham  in  Calcutta  seem  to  have  disproved  the 
possibility  of  either  fungi  or  bacteria  being  the  cause  of 
cholera." 

The  disease  which  appeared  in  1S68  among  the  bcef- 
eattle  brought  to  New  York  from  the  West,  and  which  is 
known  as  the  Texas  cattle  disease,  was  attributed  at  the 
time  to  a  peculiar  species  of  fungus,  of  which  the  spores 
were  said  to  have  been  found  both  in  the  blood  and  in  tho 
bile  of  tho  diseased  animals.  Thcepixootio  which  attacked 
all  the  horses  of  the  country  in  1872  was  also  marked  by 
the  presence  of  fungi  in  the  blood  and  the  urine  of  the 
animals  affected.  These  examples  will  probably  be  thought 
sufficiently  numerous  to  justify  tho  generalisation  that  in 
infectious  diseases  the  presence  of  microscopic  algoid  or 
fungoid  cryptogams  ia  a  fact  of  invariable  occurrence. 
What  is  the  significance  of  this  fact  t  In  all  these  cases 
we  find  that  the  fluid  in  which  the  eryptogams  occur  is 
itself  diseased.  Ia  not  the  diaease  of  the  blood  the  very 
condition  that  ia  necessary  to  the  development  of  the  plant  f 
When  mould  makes  its  appearance  on  tne  surface  ofpaste, 
is  it  the  presence  of  the  mould  which  causes  the  paste  to 
putrefy,  or  is  it  the  pntrafaotion  of  the  paste  which  pro- 
vides a  congenial  nidus  for  the  mould  ? 

About  forty  years  ago  the  yeast-plant  was  discovered 
by  Cagniard  de  la  Tour,  and  almost  simultaneously  by 
Schwann.  (See  Ferhertatioit.)  Till  that  discovery  the 
chemical  theory  of  disease  had  a  strong  support  in  the  im- 
agined analogy  of  fermentation.  To  the  suggestion,  after 
the  discovery,  that  fermentation  is  probably  a  consequence 
of  the  rapid  growth  of  the  plant,  toere  was  at  first  a  very 
general  and  natural  dissent;  but  when,  in  1843,.Helmholts 
made  a  direct  experimental  teat  of  the  question,  by  placing 
a  fermenting  liquid  side  by  side  with  one  of  the  same  kind 
not  fermenting,  both  being  contained  in  the  same  vceael, 
but  separated  by  a  membrane  which  permitted  the  ming- 
ling 01  tho  liquids,  but  prevented  the  passage  of  the  plant, 
that  analogy  lost  its  force,  for  the  fermenting  liijuia  con- 
tinued to  ferment,  while  the  quiescent  liquid  remained  qui- 
escent. The  case  of  fennentation  assumed  now  a  signifi- 
canee  quite  the  contrary  of  that  which  it  had  before  seemed 
to  possess,  and  it  began  to  be  considered  quite  as  conclusive 
in  favor  of  the  germ-theory  as  it  had  been  before  in  favor 
of  the  chemical.  In  the  words  of  Liebermeister:  "Since 
we  know  that  those  ferment  processes  whioh  here  alone  can 
be  taken  into  consideration  are  all  associated  with  tha 
presence  and  multiplication  of  low  organisms,  tho  theory 
of  fermentation  becomes  virtually  identical  with  the  theory 
of  a  contagium  vieum" 

But  independently  of  the  argument  derived  from  the  de- 
tection, or  supposed  detection,  in  the  body  of  the  patient, 
of  the  microscopic  parasites  which  are  the  presumed  cause 
of  his  disease,  there  are  some  considerationa  of  a  general 
nature  bearing  upon  the  question,  which  must  be  admitted 
to  favor  strongly  tho  truth  of  this  theory.  It  is,  in  the 
first  place,  a  material  substance,  and  not  merely  a  dynamic 
influence,  by  which  the  infection  of  disease  is  communi- 
cated from  individual  to  individual.  This  is  proved  by 
the  fact  that  it  is  conveyed  in  mercbnndisc,  in  clothing,  in 
letter*,  in  books,  etc.;  and  that,  in  these  and  similar  ob- 
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jects,  if  they  are  eloiely  packed  and  exoluded  from  the  ur, 
it  will  preserre  its  energy  for  an  indefinite  length  of  time. 
Now,  being  a  material  substance,  the  fact  is  signi&oant 
that  we  find  in  it  a  power  of  reproduction,  or  of  self-mul- 
tiplioation,  which  is  at  onoe  strikingly  analogous  to  that 
of  all  low  living  organisms,  and  at  the  same  time  dtffloult 
to  be  explained  on  any  theory  of  chemical  combination  or 
decomposition.  On  this  point.  Dr.  Liebermeister,  in  the 
treatise  already  cited,  expresses  himself  as  follows :  "  Tht 
poi9on»  o/iufwtiotu  diaecuea  can  reproduce  thenuelcMf  and 
tkat  to  an  mtUmiled  exunt.  With  a  minimal  quantity  of 
vaccine  rirua  we  can  raocinate  a  ehild,  and  obtain  vaccine 
matter  fWim  him.  From  this  child  t«n,  and  even  more, 
children  can  be  sacoessfully  vaccinated  ;  from  each  one  of 
these  children  ten  more  in  tarn,  and  so  on ;  so  that  what 
at  flrst  was  a  scarcely  appreciable  qoantity  of  the  virus  of 
the  disease  is  sufficient  to  produce  the  disease  in  1, 10, 100, 
1000,  10,000  children,  and  so  on  ad  infinitum.  There  is  no 
limit  to  the  extension  of  the  disease  until  there  are  no  indi- 
viduals left  to  whom  the  poison  can  be  successfully  eoa- 
veyed;  otherwise,  the  number  of  persons  who  could  b« 
infected  by  a  minimal  quantity  would  be  unlimited  in  the 
strict  mathematical  sense  of  the  word.  As  with  the  vac- 
cine virus,  so  with  variola,  measles,  scarlet  fever,  typhua 
fever,  syphilis,  malignant  ulcers,  blennorrhoeaa,  etc. — ^the 
poison  can  be  multiplied  to  an  endless  extent.  In  opposi- 
tion to  such  facts  as  these,  all  hypotheses  which  refer  these 
poisons  to  certain  known  or  unknown  chemical  combina- 
tions— and  snch  views  are  even  now  sometimes  advanced — 
must  be  abandoned  as  thoroughly  untenable." 

Another  consideration,  pointing  in  the  same  direction,  is 
the  fact  that  every  contagious  disease  preserves  for  ever 
the  same  invariable  type.  On  this  point  we  cannot  do 
better  than  to  quote  once  more  from  Liebermeister.  "A 
peculiarity  of  the  infectious  diseases,"  observes  this  au- 
thority, "which  they  have  in  common  with  the  poisons 
proper,  or  intoxicationtf  but  by  which  they  also  differ  in 
the  most  marked  manner  from  all  other  diseases,  is  their 
tpeeiJUneti,  which  shows  itself  in  the  fact  that  always,  and 
under  all  circumstances,  a  given  kind  of  disease  is  solely 
due  to  a  given  kind  of  morbid  ag^nt  or  oause.  There  is  no 
such  constancy  in  the  relations  between  cause  and  mani- 
festations in  other  diseases.  Exposure  to  the  same  degree 
of  cold  will  occasion  different  affections,  varying  with  the 
individuality  of  the  person  attacked — in  one  person  a 
eoryza,  in  another  bronchial  catarrh,  in  the  third  an  attack 
of  colic  or  diarrhoea,  toothache,  facial  paralysis,  or  any 
other  lighter  or  more  severe  '  rheumatic '  affection ;  or,  vice 
verti,  a  catarrh  can  originate  from  irritants  affecting  the 
mucous  membrane  of  the  nose,  as  irritating  fames,  pungent 
snuff,  mechanical  Injuries;  or  also  from  cold  to  wnich  the 


feet  have  been  exposed,  or  by  poisoning — as,  for  instance, 
with  iodine,  or  even  by  infection.  On  the  other  hand,  vac- 
cination with  the  virus  of  variola  alone  produces  variola, 
if  any  disease  at  all  is  produced  by  it ;  vaccination  with 
vaccine  matter  produces  vaccinia  only ;  infection  from  a 
patient  with  measles  only  produces  measles,  and  never 
anything  else."  And  further:  "Various  physiological 
conditions,  and,  indeed,  other  pre-existing  affections,  are 
influential  only  ko  far  as  they  increase  or  diminish  the  sus- 
ceptibility ;  the  kind  of  disease  will  not  be  determined  by 
it.  Through  the  longest  series  of  generations,  diseases 
preserve  their  specific  character  with  the  utmost  persist- 
ency; and  if,  at  times,  some  of  these  eharacteriatics  are 
not  brought  into  complete  maturity,  owing  to  an  unfavor- 
able field  for  their  development,  yet  they  ansume  them 
again  so  soon  as  they  are  planted  in  favorable  soil.  The 
weather,  the  period  of  the  year,  the  climate,  the  condition 
of  the  soil,  etc.,  conduce  to  or  prevent  the  spread  of  an  in- 
fectious disease,  but  they  never  change  the  nature  of  the 
disease — the  diseases  which  in  all  climates,  as  cholera, 
smallpox,  syphilis,  exhibit  the  same  essential  characters 
everywhere.  The  kind  of  diet  and  all  other  physico- 
chemical  influences  act  indifferently  with  regard  to  the 
nature  of  the  affection.  In  fine,  it  may  be  said  that  no 
individual  or  external  influence  ever  decides  the  nature  of 
the  affection,  and  one  infections  disease  is  never  under 
such  conditions  ^hanged  into  another."  There  is  here 
something  so  closely  resembling  the  persistency  of  species 
in  organic  nature  that  we  cannot  but  recognise  in  the  an- 
alogy a  strong  argument  in  favor  of  identity  of  cause. 

Still  another  consideration  of  no  less  interest  in  this  dis- 
cnssion  than  those  already  presented  is  derived  from  the 
phenomena  attending  the  propagation  of  the  class  of  dis- 
eases distinguished  as  miagmntically  contagtov«.  These  dis- 
eases are  not  communicated  from  individual  to  individual, 
yet  they  never  make  their  appearance  in  any  place  to  which 
a  diseased  individual,  or  objects  which  have  been  in  contact 
with  snch  an  individual,  or  morbid  matter  proceedingfrom 
Inch  an  one,  has  not  been  conveyed.  Cholera  is  an  ex- 
ample of  this  kind,  and  yellow  fever  is  another.    The  at- 


tendants on  ehdera  patients  are  no  more  frequently  at- 
tacked by  the  disease  than  persons  who  hold  themselves 
aloof  with  the  severest  caution.  Yet  in  a  thousand  in- 
stances it  has  been  proved  that  an  atmosphere  contami- 
nated by  effluvia  prooeeding  from  oholeratic  dejections,  or 
a  source  of  water  which  has  been  even  remotely  polluted 
by  them,  became  active  agents  in  spreading  the  disease. 
This  singular  anomaly  is  in  entire  harmony  with  what  we 
know  of  the  modes  of  reproduction  of  sundry  known  forms 
of  parasitic  animal  life.  The  embryos  must  pass  through 
two  stages  of  development — one  within  the  body  of  the 
animal  which  they  infest,  and  the  other  without.  When 
the  Trichina  tpiralithvi  become  encysted  in  the  muscle  of 
a  living  animal,  the  animal,  if  it  survives  the  crisis,  is 
troubled  no  more.  Keprodnotion  will  not  take  place  unless 
the  cyst  shall  afterwards  pass  into  the  stomach  of  another 
animal.  The  TWnto,  or  tapeworm,  cannot  pass  directly 
from  one  penon  to  another.  An  intermediate  stage  of  de- 
velopment is  necessary.  Examples  of  this  description  Air- 
.nish  us  with  a  key  to  the  explanation  of  miasmatic  con- 
tagious diseases,  which  is  not  only  consistent  with  the  theory 
of  a  eonfagrtun  eintm,  but  forms  a  strong  argnment  in  sop- 
port  of  that  theory.  On  this  point  Dr.  Liebermeister  says : 
"  If  we  think  that  a  procedure  similar  to  what  we  know 
with  sniBcient  accuracy  takes  place  in  the  development  of 
the  Tmnia  also  takes  place  in  the  development  of  every 
disease-poison — that,  for  example,  the  organisms  whfash  are 
the  root  of  cholera  have,  in  their  reproduction,  to  pass 
through  two  stages  of  development,  the  one  outside  the 
human  body,  and  the  other  within — then  the  dilBculty 
which  envelops  the  affair  is  removed.  The  fresh  discharges 
of  cholera  patients  contain  these  organisms  in  the  stage  of 
their  development  in  which,  if  introduced  into  the  body  of 
another,  they  do  not  reproduce  themselves  further,  and  can 
cause  no  infection  witn  cholera;  before  they  are  again 
capable  of  it  they  must  pass  through  another  stage  of  de- 
velopment outside  the  body."  The  phenomena  attending 
the  propagation  of  the  miasmatic  contagious  diseases  are 
thus  in  strict  harmony  with  what  we  know  of  the  modes 
of  reproduction  of  many  low  forms  of  organic  life;  while, 
upon  the  purely  chemical  theory,  they  present  an  enigma 
incapable  of  solution.  In  the  words  of  Lebert,  the  dis- 
tinguished pathological  anatomist  of  Vevay,  who  has  dis- 
cnued  this  subjeet  in  Ziemssen,  "  the  universally  accepted 
specific  cholera-germ  must  be  either  an  organic  poison  or 
a  living  organism.  But  in  the  whole  range  of  toxicology,  a 
subject  now  so  accurately  understood,  there  is  not  a  single 
observation  that  speaks  even  approximately  in  favor  of 
the  purely  toxic  character  of  the  cholera-germ." 

Yet  notwithstanding  the  undeniable  weight  of  these  air- 
gnments,  the  germ-theory  of  disease,  at  least  when  stated 
in  all  its  generality,  cannot  be  said  as  yet  to  have  obtained 
acceptance  with  a  minority  of  the  medical  profession.  Se- 
rious difficulties  preeent  themselves  in  connection  with  the 
subject,  which  as  yet  it  fails  to  explain ;  and  among  these 
are  the  objectioni  strongly  put  by  Dr.  Bastian,  that  the 
theory  demands  a  belief  in  the  existence  of  about  twenty  dif- 
ferent kinds  of  organisms  never  known  in  their  mature  state, 
and  whose  existence  is  not  demonstrated,  but  simply  postu- 
lated ;  and  that  these  germs,  if  they  exist,  are  not  the  germ* 
of  any  known  organisms,  because  such  germs  have  been  ex- 

fierimen tally  shown  to  be  incapable  of  producing  the  partien- 
ar  diseases  these  are  assumed  to  oause.  Moreover,  feeding 
on  pntrid  fiesh,  as  is  habitual  among  the  Kalmucks,  is  follow- 
ed by  no  injurious  consequenoes,  though  such  flesh  swarms 
with  bacteria;  and,  as  the  author  just  referred  to  affirms, 
the  organisms  of  ordinary  putrefactions  may  he  introduced 
even  into  the  blood  of  men  and  animals  without  produoing 
any  of  these  specific  diseases.  The  same  writer  aaaeria 
that  in  sheep-pox  the  blood  and  the  secretions  are  not  in- 
fective, though  this  disease  is  allied  to,  and  even  more  vir- 
ulently contagions  than,  human  smallpox. 

What  account  shiJl  we  give,  then,  of  the  multiplication 
of  fungi  and  Algse  in  diseased  blood,  if  these  organisms 
are  not  the  causa  of  the  disease  7  Simply,  that  the  diseased 
condition  fumishe*  to  the  organisms  the  pabulum,  which  is 
not  present  in  the  healthy  state.  For  the  oause  of  the  dis- 
ease we  must,  on  this  supposition,  look  elsewhere,  and  we 
shsll  be  compelled,  perhaps,  to  fall  back  upon  the  ohemieal 
doctrine  of  sympathetic  decomposition.  Many  canses,  in 
fact,  produce  profound  changes  in  the  blood  with  which 
parasites  have  nothing  to  do.  This  is  true  of  prusaic  acid 
and  of  the  venom  of  serpents,  both  of  which  produce  fatal 
effects  with  singular  rapidity.  Of  "  the  black  death,"  which 
raged  in  the  fifteenth  century,  Bastian  quotes  from  Heeker 
that  "  many  were  struck  as  if  by  lightning,  and  died  on  the 
spot ;"  and  he  cites  the  testimony  of  Or.  Aitken  to  the  Ctct 
that,  when  the  cholera  reached  Muscat,  instances  ooourred 
in  which  only  ten  minutes  elapsed  from  the  first  apparent 
seiiure  till  life  was  extinct.  These  are  cases  for  which  the 
germ-theory  affords  no  lolntion.    On  the  other  hand,  wa 
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hftve  the  nameroni  obaerrations  and  experiments  of  Com 
ud  Felts,  of  Burdon-Sanderaon  and  Klein,  of  Klebs,  of 
Daraine,  of  Zahn  and  Tiegel,  and  others,  in  which  rabbits 
and  gainea-piga  were  inosojated  with  baoterious  blood 
drawn  from  patients  laboring  under  a  great  variety  of  in- 
factioas  diseases,  inolnding  pysemia,  septicvmia,  imallpoz, 
measles,  scarlet  fever,  typhoid  fever,  etc.— observations  and 
experiments  which  seem  to  leave  little  room  for  doubt  that 
these  organisms  are,  in  fast,  in  these  eases,  the  vehiolea  of 
the  infeotioD  and  the  causes  of  these  several  diseases.  It 
was  observed,  for  instance,  that  soooessive  inoculations  iu- 
erease  the  intensity  of  the  virus,  and  that  along  with  the 
inenase  of  toxic  power  the  number  of  the  organisms  in 
the  fluids  manifesting  it  was  correspondingly  increased. 
It  is  tne  that  the  diseased  flnid  is  itself  necessarily  intro- 
duced into  the  animal  inoodlated  along  with  the  contained 
bacteria,  so  as  to  leave  the  question  still  somewhat  in  doubt 
to  which  to  ascribe  the  induced  disease.  Some  light  is 
thrown  upon  this  question  by  certain  •zperiments  of  Dra. 
Zahn  and  Tiegel,  who  in  eases  of  septiossmia  filtered  the 
parasites  from  the  liquid ;  and  having  done  this,  found  that 
the  clear  liqnid  caused  heavy  but  transient  fever  without 
suppuration,  while  the  same  fluid  with  the  parasites  pro- 
dnced  suppuration  extraordinarily  widespres^d. 

In  view  of  the  conflicting  character  of  the  eridenee  sur- 
nranding  the  vexed  problem  under  consideration,  it  may 
be  permitted  ns,  perhaps,  at  present,  to  bold  by  the  eon- 
dosion,  that  neither  the  germ-theory  of  oontagioos  dis- 
ease, nor  the  chemical  theory,  is  exclusively  true,  but  that 
eaeh  of  these  morbific  influences  has  a  range  of  notion  of 
its  own ;  and  that  in  some  eases  it  is  eminently  probable 
that  the  diaease  in  its  inception  is  attributable  to  one  of 
these  eansee,  and  that  is  the  chemical,  but  owes  its  subse- 
quent virulence  mainly  to  the  other — that  is,  to  the  pres- 
ence of  rapidly-multiplying  vegetable  organisms.  By  the 
proper  application  of  this  key  we  may  succeed  in  solving 
most  of  the  perplexing  anomalies  which  particular  exam- 
ples have  seemed  to  present,  and  shall  find  a  common 
ground  on  which  the  ohampions  of  opposing  views  may 
meet  and  harmonise  their  difierences. 

As  to  the  bearing  of  this  question  upon  public  hygiene 
aid  the  principles  which  should  govern  sanitary  legisla- 
tiou,  it  is  to  be  observed  that,  if  we  accept  the  ohemioal 
theory  of  oontagion  as  exclusively  the  true  one,  we  can 
hardly  avoid  admitting  the  possibility  that  contagious 
disease  may  originate  in  a  healthy  individual  without  oom- 
Dunioation  with  a  person  already  diseased.  The  causes, 
whatever  they  may  be,  will  be  found  in  surrounding  oondi- 
tions.  It  is  certainly  beyond  question  that -the  cholera  in 
the  Mississippi  Valley  during  the  summer  of  1873  did  not 
originate  from  without.  Somewhere  conditions  must  have 
existed  which  favored  its  origination  de  novo  in  our  own 
country.  In  this  view  of  the  subject,  the  business  of  sani- 
tary science  is  to  discover  the  nature  of  the  deleterious  oon- 
ditions  tending  to  induce  disease,  and  to  prevent  their  oo- 
•nrrenee. 

If,  on  the  other  hand,  infeotions  disease  is  propagated  by 
Hving  germs  alone,  what  we  have  to  aim  at  is  to  devise 
measures  for  promptly  extirpating  those  germs  the  moment 
the  disease  appears.  But  as  the  necessary  measures  of 
precaution  or  extirpation  will  be  substantially  the  aaune, 
whatever  may  be  the  theoretic  views  entertained  as  to  the 
nature  and  the  origin  of  the  evil  to  be  met,  our  legislation 
in  any  case  is  likely  to  be  praotically  the  same,  however  in 
its  motive  it  may  be  logioally  different.  Pure  air.  pure 
water,  wholesome  food,  thorough  drainage,  rigidly-enforced 
eleanlinesa,  the  severe  exclusion  from  towns  and  eities  of 
industries  which  contaminate  the  air  with  noxious  gases  or 
offensive  effluvia— especially  such  as  arise  from  decaying 
organio  matter — the  prevention  of  overcrowding  in  dwell- 
ings, the  prompt  and  oomplete  disinfection  of  every  spot 
where  pestilence  may  lift  its  head,  and  of  every  article  and 
substance,  including  the  dejecta  of  the  sick,  which  may 
serve  as  a  vehicle  of  disease,  and  finally,  a  well-organiied 
sanitary  police  and  untiring  vigilance  on  the  part  of  its 
members, — these  are  the  objects  which  the  guardians  of  the 
public  health  must  labor  to  secure,  to  whatever  school  of 
etiology  that  they  may  happen  to  belong.  It  is  indeed  a 
fortunate  circumstance — a  fact  hardly  ottservable  in  any 
other  department  of  practical  human  effort — that  here  the 
champions  of  conflicting  theories,  however  freely  they  may 
splinter  lances  in  the  area  of  controversy,  are  always  found 
marching  harmoniously  side  by  side  in  the  field  of  actual 
warfare  and  in  the  fisoe  of  the  common  enemy. 

The  study  of  the  laws  of  hygiene  is  assuming  at  the 
present  day,  in  the  estimation  of  the  public  and  of  the 
medical  profession  itself,  an  importance  which  places  it 
above  even  the  proper  business  of  the  profession — that  of 
the  science  of  tnerapentics.  Drugs,  woether  remedial  or 
piophylaotto,  are  falling  more  and  more  into  disrepute; 
and  it  i*  felt  that  prophylactte  action  it  infinitely  better 


than  prophylactic  draughts.  Such  has  been  the  success 
of  modern  measures  for  closing  up  all  the  insidious  ap- 
proaches by  which  disease  has  hitherto  effected  its  entrance 
into  the  family,  the  community,  or  the  individual  organism, 
as  to  encourage  a  hope,  even  so  seemingly  wild  and  vision- 
ary, as  that  a  time  is  coming  in  which  disease  itself  shall  be 
utterly  extirpated,  and  men  shall  begin  to  live  out  tho  days 
which  Heaven  intended  for  them.       F.  A.  P.  Barsard. 

G6r6ine  (Jkah  L£on),  b.  at  Y^sonl,  France,  May  11, 
1824,  son  of  a  jeweller;  became  a  student  of  painting  with 
Paul  Delaroche  1841 ;  followed  for  a  time  the  course  at  the 
Eoole  dee  Beaux  Arts,  and  in  1844  went  with  his  master  to 
Italy.  He  exhibited  paintings  at  the  Salon  in  1847,  and 
since  then  has  been  a  diligent  contributor.  A  journey  into 
Turkey  and  along  the  western  banks  of  the  Danube  in 
1853,  and  in  1856  a  long  excursion  into  Egypt,  furnished 
him  with  rich  materials  for  his  art..  In  1 863  he  was  ap- 
pointed professor  of  painting  in  the  Ecole  dos  Beaux  Aria; 
in  1865  was  chosen  member  of  the  Academy ;  obtained  a 
third-class  medal  in  1847,  two  second-class  in  1848  and 
I8S5,  and  a  medal  of  honor  at  the  Universal  Exposition  of 
1867.  In  1855  be  was  created  a  chevalier  of  the  Legion 
of  Honor;  in  1867  he  was  made  an  oSicer;  then  two  years 
later  the  decoration  of  the  Red  Eagle  was  conferred  on 
him.  0£r6me's  pictures  are  well  known  through  the  pho- 
tograph :  Tht  Duel  after  the  Matquerade,  The  Death  of 
Ctuar,  Gmtar  and  tk*  Oladialon,  King  Candaule;  Phn/ne, 
Cleopatra  and  Cmearj  Jeruealemf  are  among  the  most 
familiar.  The  artist  loves  sombre  and  sinister  themes,  with 
a  strong  element  of  sensuous  life  in  them.  The  Age  of 
AnguHtu,  77ie  Decay  of  the  Empire^  The  Plague  at  Mar- 
eeillet,  The  Death  of  St.  Jerome,  nneiainp\eB.  His  works  are 
all  powerfully  imaginative  and  suggestive,  though  not  often 
pleasantly  so;  a  morbid  taint  runs  through  them,  but  they 
are  clearly  drawn  and  careftilly  studied  ;  few  of  them  are 
bright  or  glad,  but  few  are  destitute  of  a  subtle  and  fasei- 
noting  beauty.  0.  B.  Fbothinqhah. 

Gero'nai  province  of  Catalonia,  Spain,  bounded  by 
France,  the  Mediterranean,  and  the  provinces  of  Barcelona 
and  Lerida.  Area,  2413  square  miles.  Pop.  322,631.  It 
is  a  romantic  mountain-region,  rich  in  wheat,  wine,  olives, 
walnuts,  and  all  kinds  of  fruits,  and  traversed  by  the  only 
highway  which  leads  from  Spain  over  tho  Pyrenees  into 
France.  Cattle  are  reared  extensively,  and  along  tho  coast 
the  people  are  largely  engaged  in  maritime  pursuits.  Cap. 
Qerona. 

Gerona,  forttfled  town  of  Spain,  in  the  province  of 
Qerona,  on  the  Tor.  Its  cathedral  is  a  fine  Gotnie  building 
of  the  fourteenth  century.  It  has  been  besieged  twenty- 
eight  times,  and  taken  five  times.     Pop.  7661. 

Geropi'ga,  Geropig'ia,  or  Jempig'ia,  a  factitious 
liquor  exported  fVom  Portugal  as  brandy,  and  imported 
into  the  U.  S.  and  Great  Britain  as  wine.  It  is  variable  in 
composition,  but  generally  consists  of  grape-juice,  brandy, 
sugar,  logwood-extract,  and  other  ingredients.  The  U.  S. 
is  the  principal  market.  It  is  used  in  making  imitations 
of  wine  and  other  liquors.     It  is  a  villainous  compound. 

Ger'rish  (Fredbric  Hk5Rt),  A.  M.,  M.  D.,  b.  at  Port- 
land, Me.,  Mar.  21,  1845 ;  graduated  at  Bowdoin  College 
1806,  and  took  his  medical  degree  there  in  1860;  became 
in  1873  professor  of  materia  medica  and  therapeutics  in 
Bowdoin  College,  and  in  1874  became  also  professor  of 
physiology,  therapeutics,  and  materia  medica  in  the  Fni- 
versity  of  Michigan ;  is  also  pathologist  to  the  Maine  Qen- 
eral  Hospital  since  1874.     Residence,  Portland,  Me. 

Ger'ry,  post-tp.  of  Chautauqua  CO.,  N.  T.,  contains 
several  sulphur  springs  and  a  spring  of  infiammable  gas. 
Pop.  1096. 

Gerry  (Elbridge),  b.  at  Marblehead,  Mass.,  July  17, 
1744 ;  graduated  at  Harvard  in  1762 ;  became  a  successful 
merahant  of  bis  native  town  and  a  prominent  provincial 
legislator  and  patriot;  was  speoially  interested  in  the  naval 
operations  of  the  Revolution,  and  was  the  founder  of  the 
Massachusetts  admiralty  court;  in  the  Continental  Con- 
gress 1776-85;  signed  the  Declaration  of  Independence; 
one  of  the  framers  of  the  U.  S.  Constitution  1787,  but  re- 
fused to  sign  it;  in  Congress  again  1789-93;  was  with 
Pinckney  and  Marshall  a  special  minister  to  France  1797 ; 
chosen  governor  of  Massachusetts  (Anti-Federalist)  1810 
and  1811,  and  defeated  when  running  for  that  office  in 
1798,  1801,  and  1812;  chosen  Vice-President  of  the  U.  S. 
in  1812 ;  and  d.  at  Washington,  D.  C,  Nov.  23,  1814. 

Gers,  department  of  France,  on  the  slope  of  tho  Pyre- 
nees, ranges  of  which  traverse  it  from  8.  to  N.,  forming 
large,  well-watered  valleys.  The  soil,  however,  is  only 
mediocre.  Wine  is  the  main  produce,  but  it  is  of  an  in- 
ferior quality,  and  mostly  transformed  into  Armagnao 
brandy.  Many  mules  an  reared  for  the  Spanish  market. 
Atm^  2390  square  miles.    Cap.  Auch.    Pop.  284,717. 
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GersoB,  de  (  Jeam  Ch  arlibb),  railed  Doctob  Chbistiax- 
issivus,  b.  at  OersoD,  near  Kheims,  France,  Dec.  14, 1363. 
In  1377  he  was  sent  to  the  College  of  Navarre,  Paris,  (tudied 
theology  un'ler  D'Ailly  (Malltut  lutrelicorum),  from  whose 
hands  in  1392  he  received  the  doctor's  bat,  having  prert- 
ousl;,  irhile  only  a  bachelor  of  diriaity,  been  employed 
upon  missions  to  the  rival  popes,  with  a  view  to  ending  the 
great  schism  then  existing.  In  1409  he  went  to  the  Coancil 
of  Pisa,  and  in  1414  to  that  of  Constance,  in  which  he  rep- 
resented the  Galliaac  Charch,  and  in  which  be  favored  the 
superiority  of  the  councils  to  the  pope  and  the  reform  of 
the  Church  within  itself.  He  lealously  advocated  the  bnm- 
ing  of  Uuss  and  Jerome  of  Prague.  His  opposition  to  the 
preaching  Criars  (Dominicans),  as  rivals  of  the  secular  clergy, 
raised  up  so  many  enemies  that  he  retired  to  Germany, 
where  he  lived  until  1419,  after  which  he  wentto  the  Celes- 
tine  convent  of  Lyons  and  became  a  cateohist  of  poor  chil- 
dren. There  he  d.  July  12,  1429.  Oerson's  chief  aim  was 
the  reform  of  the  Church  from  within  itself.  He  was  the 
great  founder  of  Gallicanism.  As  a  philosopher  he  hated 
the  scholastic  pedantry,  and  tried  to  substitute  a  practical 
and  semi-mystical  theology,  opposing  the  mixture  of  divin- 
ity and  human  science  then  in  vogue.  He  gave  much  at- 
tention to  the  subject  of  judicial  astrology,  which  he  com- 
bated with  success.  He  was  a  voluminous  writer,  and 
many  authorities  (chiefly  French  or  Benedictine)  have 
claimed  for  him  the  authorship  of  De  Imitation*  Ckritii, 
usually  ascribed  to  Thomas  i  Kcmpis. 

Ger'stacker  (Fribdbicr),  b.  in  Hambnrg,  Germany, 
May  14, 1816.  After  a  brief  sohooling  he  was  apprenticed  to 
a  grocer,  bnt  ran  away  to  Bremen,  whence  be  shipped  in 
1837  a*  cabin-boy  on  a  vessel  bound  for  New  York.  After 
journeying  through  the  U.  S.  and  Canada,  performing  such 
woric  as  he  could  got,  being  at  different  times  a  sailor,  jew- 
eller, hunter  and  trapper,  and  hotel-keeper,  he  retamcd  to 
Germany  in  1843,  and  published  an  account  of  his  travels 
in  several  Tolames  (I&i3-i9).  He  spent  the  years  1849-&2 
in  making  a  journey  around  the  world,  and  a  narrative  of 
his  travels  which  he  published  on  his  return  became  very 
papular.  In  1860-61  he  made  the  tour  of  Bonth  America, 
and  in  1862  aooompanied  Duke  Ernest  of  Ootha  on  a  tonr 
through  Africa;  visited  Central  America  in  1863,  and  in 
1867  started  upon  another  journey  around  the  world,  re- 
garding which  he  wrote  a  number  of  interesting  volumes. 
His  works  have  been  translated  into  English.  V.  at  Vienna 
May  31,  1872.  G.  C.  Simmons. 

Ger'Tas,  a  South  American  and  West  Indian  shrub, 
Slackj/larpheta  Jamaicentit  (order  Verbenaoon:),  whose 
leaves  have  valuable  medicinal  properties,  and  are  used  as 
a  substitute  for  tea.  Considerable  amounts  are  used  for 
adulterating  tea  in  Europe. 

Ger'vase  of  Til'bury ,  b.  at  Tilbury,  Essex,  England, 
was  a  reputed  nephew  of  Henry  II.,  and  about  1208  was 
made  marshal  of  the  kingdom  of  Aries.  Author  of  a  re- 
markable Otia  Imperialia,  a  medley  of  history,  curious 
learning,  fables,  and  the  natural  science  of  that  day ;  and 
perhaps  author  of  a  HiUory  of  Britain,  which  must  not 
De  confounded  with  the  valuable  Chronicle  of  Gervase 
of  Canterbury,  a  monk  probably  contemporaneous  with  the 
foregoing,  and  author  also  of  a  history  of  the  archbishops 
of  Canterbury. 

Gervi'nos  (Gkorq  Gottprieo),  b.  at  Darmstadt,  Ger- 
many, May  20, 1805 ;  studied  at  Heidelberg  and  in  Italy ; 
became  in  1835  professor  extraordinary  at  Heidelberg ;  was 
1836-37  professor  of  history  and  literature  at  G6ttingen, 
but  lost  his  place  for  political  reasons  ;  became  honorary 
professor  at  Heidelberg  1844,  and  d.  there  Mar.  18,  1871. 
His  works  include  Oetchiekle  Her  Angelmchten  m  Ueber- 
blick,  1830;  Oetkieklt  der  dtuUeken  Dicktung  (1871);  Qe- 
ickiektt  det  tUHtaeknten  Jakrkundertt  (8  vols.,  1855--56) ; 
works  on  Shakspeare,  etc.  He  was  a  prominent  liberal 
politician  and  journalist.  His  history  of  the  nineteenth 
century,  written  in  admirable  style,  had  a  profound  po- 
litical influence  in  Germany,  at  once  correcting  the  tcto- 
lationary  tendencies  of  his  time,  and  ohecking  the  oppos- 
ing reaction  of  the  conservative  classes. 

Gesells'ville,  a  v.  of  Fairohild  oo.,  0.    Pop.  68. 

Gese'nios  (Fbibdricr  HKiirRicn  WiLnELii),  D.  D.,  b. 
at  Xordhausen  Feb.  3,  1786;  studied  at  Helmst'ddt  and 
Gotlingen,  and  taught  in  both  universities ;  became  in  1 809 
professor  of  ancient  literature  at  Heiligcnslodt,  professor 
of  theology  at  Halle  in  1810,  and  d.  Oct.  23, 1842.  He  was 
an  outspoken  rationalist,  but  gave  a  great  impulse  to  Ori- 
ental learning  by  his  philological  works.  The  chief  of 
these  are  JSebraitcket  und  Chalddiachen  Hnndwiiritrbuck 
(1810-12;  many  editions) ;  Hebraitcke  Grammatik{\i\Z); 
KritiHcht  Ofchickte  dtr  Htbr.  Sprackt  (\i\b) ;  De  Ptnta- 
leiicki  Samarilani  Oriffine  OSlb) ;  a  translation  and  com- 
mentary on  Isaiah  (1820-21) ;  the  Hebrew  and  Cfaaldee 


THwaHnu,  finished  by  BSdiger  (1827-53);  and  Scrip. 
tuTK  linttHmque  Pkanieiie  monumetita  qnotquot  tupertmni 
(1837). 

Ges'lieT  (Abraham),  M.  D.,  b.  at  Comwallis,  N.  6.,  in 
1797 ;  studied  medicine  in  England,  and  reeeired  bis  de- 
gree in  1827 ;  acquired  repute  as  a  oataraliit  and  chemist ; 
was  appointed  to  make  a  geologisal  (onrey  of  the  lower 
provinces  of  what  is  now  the  Daminion  of  Canada ;  patent- 
ed a  process  for  kerosene  oil ;  anthor  of  Mineralogj/  and 
Otology  of  Nona  Stotia ;  InduMrial  Jtetourcn  of  A'ova 
Seoiia;  New  Brutumek  (1847);  Oeoiogy  of  New  Bruna- 
mcit,  Nova  Scotia,  and  Prince  Edward'e  leland;  Practical 
Treatiee  on  Petroleum,  etc. ;  Fitkcriea  of  the  Provinces;  and 
other  works.    D.  at  Halifax,  N.  8.,  Apr.  29, 1864. 

GeitneT  (JoBxinr  MATTHtAS),  an  eminent  Latin  scholar 
and  editor,  was  b.  at  Roth,  near  Ansbacb,  Apr.  9,  1691 ; 
studied  first  in  the  gymnasium  at  Ansbaeh,  and  then  in 
the  University  of  Jena;  was  appointed  associate  reetor  in 
Weimar  1715;  reetor  of  the  gymnasium  in  Ansbacb  1728; 
removed  to  Leipsic  as  reetor  of  the  Thomas  School  in  1730, 
whence  he  was  transferred,  on  the  eetaUisbment  of  the 
University  of  OSttingen,  to  that  institution  as  professor  of 
philosophy  in  1734.  He  fonnded  the  Seminarinm  Pbilo- 
iogicum  in  the  university,  greatly  improved  the  schools  of 
Hanover,  orer  which  he  hod  a  general  supervision,  and 
was  of  great  service  to  the  nnivenity  Ubrary.  His  literary 
productions  were  chiefly  editions  of  the  Latin  authors  and 
works  in  illustration  of  them — ^ris.  Seriptoree  Bet  BnMiem 
Latini  (the  Latin  agricultural  writers),  Leipsie,  17S5,  S 
vols.  4to  (new  edition  by  Emesti,  1774) ;  Plinii  Bpittolitf 
Claudinnua  ;  Boratii  BclogK  ;  Qnintilian  ,-  Novua  UnyMm  ei 
emditionie  Romana  Tkeeaunu,  Leipsie,  1749,  4  roll.  fol. ; 
Prima  line«  ieagogee  in  eruditionem  univeream,  Leipsie, 
1784,  2  vols.  8vo;  OpHtenla,  Breslan,  1743-45,  8  vols.  8vo. 
A  collection  of  bis  letters  ( Theeaurue  cpietnlrtrum  Gcencri) 
was  published  by  Klots,  Halle,  1768.  D.  Aug.  4,  1761. 
(See  Creuzer,  Qeeck.  der  Clan.  Philologie ;  Narralio  d* 
J.  M.  Qeenero,  in  EnKESTi's  Opueenla.)         H.  Drisler. 

Gesner,  or  Gesgner  (Salomon),  b.  at  Ziiricb  Apr.  1, 
1730 ;  author  of  Daphnit  (1754) ;  InUe  und  Tarico  ;  td^tt 
(1756),  and  other  poetical  works ;  Der  Tod  Abele  (1758,  a 
prose  poem),  besides  dramas,  tales,  etc.  His  etchings  are 
for  the  most  part  very  fine,  and  he  had  a  good  reputation 
as  a  landscape-painter.     D.  at  ZUrlch  Mar.  2,  1788. 

GesBer,  von  (Conrad),  M.  D.,  b.  at  Zurich,  Switser- 
land.  Mar.  20,  1616,  of  a  family  which  subsoqaeDtly  pro- 
duced many  learned  men ;  studied  at  the  leading  nniver- 
sitiee  of  Europe,  and  became  a  physician  and  professor  in 
his  native  town ;  author  of  a  very  large  number  of  learned 
works,  of  which  BiUiotkeca  Vnivenali*  (1545—18),  an  im- 
portant bibliognu>hieal  treatise;  Calalogtu  Plantamm 
(1542) ;  Hietoria  AnimeUium  (5  books,  1551-87) ;  De  Bart* 
Herhi*  (1554),  are  noteworthy.  D.  Dec.  13,  1565,  and  was 
for  many  years  considered  a  high  authority  in  botany,  loo- 
logy,  etc. — Johank  ton  Gesner,  M.  D.  (b.  at  Zilrich  Mar. 
28, 1 709 ;  d.  Mar,  28, 1790),  was  also  a  prominent  physician, 
and  a  leading  writer  npon  botany,  physics,  and  matbe- 
matiei. 

GeSBeria'cen  [from  Oemteria,  one  of  the  genets],  • 
natural  order  of  exogenous  herbs  and  shmbs,  mainly  tropi- 
cal, often  parasitic  or  epiphytic,  and  South  Ameriean,  al- 
though one  lub-order  or  tribe  is  Asiatio  and  Polynesian. 
Some  are  handsome  greenhouse  plants,  and  a  few  yield 
useful  dyes  or  fruits.  Neither  the  U.  S.  nor  Europe  baTO 
any  plants  of  the  order. 

Gcs'ta  Romano'mm,  one  of  the  oldest  mcdisval 
collections  of  pious  legends,  designed  for  the  edification  of 
the  monks  and  clerks.  It  woe  compiled  probably  by  one 
Elinandus  at  a  very  uncertain  date,  and  moral  reflections 
were  interpolated  by  Peter  Bcrchorins  (d.  1362),  a  Bene- 
dictine of  PoitOtt.  It  was  written  in  Latin,  bnt  translated 
into  most  of  the  vulgar  tongues  of  Europe,  and  down  to  the 
revival  of  learning  was  extensively  reaa.  Many  of  the  le- 
gends arc  told  with  charming  siraplicity,  Richard  Robin- 
son's translation  (1577)  is  incomplete;  Charles  Swan's 
(1824,  2  vols.)  has  copious  notes. 

Gesta'tiOB  [Lat.  ^estad'o,  from  getto,  to  "carry;"  Fr. 
gettation;  It.  geetazionef  Span,  gettacion;  Gcr.  TrSrktig- 
keit;  Gr.  (ihro-w;  syn.  utcro-gestation],  the  carrying  of  the 
young  animal  by  the  mother  up  to  the  time  of  its  birth. 
This  being  effected  by  the  uterus,  or  womb,  occurs  only  in 
the  Mammalia  (which  see),  since  the  females  of  that  class 
alone  possess  that  organ.  Gestation  begins  with  concep- 
tion, and  is  brought  to  an  end  by  parturition,  and  includes 
the  progress  of  the  young  animal  in  development  through- 
ont  this  period.  Gravidity,  or  pregnancy,  though  of  pre- 
cisely corresponding  duration,  refers  to  the  condition  moan- 
while  of  the  mother  alone.  In  birds  and  other  oviparous 
animals  the  germ  is  expelled  from  the  body  of  the  fbmale 
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u  one  of  th«  oonatitnenta  of  the  egg,  sod  inbieqaently  na- 
dergoea  farther  derelopment  during  incubation  until  the 
yoong  is  hatched.  In  the  Mammalia  the  young  animal — 
called  the  embryo  in  the  human  apeeiea  during  the  first 
four  months,  and  afterwarda  till  birth  the  fatna — ia  not 
separated  fM>m  the  mother  till  ao  far  developed  as  to  be  ca- 
pable of  at  once  maintaining  lire  independently  of  her. 

The  /*eu»ditg  of  animals,  or  their  capability  of  beariag 
young,  depends  both  on  the  frequency  of  gestation  and  the 
numlMr  produced  at  a  birth ;  both  of  which  factors  vary 
inrersely  with  the  aixe  of  the  animal  and  the  duration  of 
gestation,  as  a  general  rule.  The  elephant,  camel,  and 
horse  very  seldom  prodnoe  more  than  one  at  a  time ;  the 
lion,  one,  more  often  two  or  three,  sometimes  five  or 
more.  In  these  animals  also  gestation  occurs  only  at 
oomparatively  long  intervals,  while  by  the  dog,  cat,  and 
rabbit  from  six  to  ten  or  more  are  produned  at  a  litter,  and 
several  times  a  year.  Gestation,  nowever,  oeeurs  far  less 
frequently  in  animals  still  in  the  wild  state  than  in  the 
same  when  domesticated.  Pigeons  breed  in  the  former 
state  but  twice  a  year ;  in  the  latter,  six,  and  sometimes 
even  nine,  times.  The  fecundity  of  the  domesticated  rab- 
bit {Leput  cKnieulut)  is  truly  astonishing.  Sinoe  it  begins 
to  breed  at  six  months,  and  has  seven  Titters  a  year,  eaoh 
of  from  fonr  to  twelve,  or  even  more,  it  was  oaloulated  by 
Pennant  that  the  deaeendants  of  a  single  pair  of  rabbits 
would,  without  interference,  amount  in  fbnr  years  to 
1,274,840.  Fecundity  increases  within  eertain  limits  with 
the  animal's  age.  The  elk  and  bear  produce  but  one  at 
Srtt,  but  afterwards  two  at  a  time,  and  lastly  again  but 
one.  The  yoong  hamster  produces  only  three  to  six  at  a 
litter — that  of  a  more  advanced  age,  eight  to  sixteen.  The 
same  is  troe  of  the  sow.  ( Burdock, )  In  the  human  species 
the  flrst  is  rarely  a  twin  birth,  especially  if  the  mother  be 
qnite  yoong;  and  although  the  maximum  fecundity  of 
woman  is  attained  at  twenty-flve  or  twenty-six  years,  al- 
most all  the  oases  of  triple,  quadruple,  and  quintuple  births 
have  oeeurred  after  the  age  of  thirty.  In  a  remarkable  in- 
stance which  occurred  in  the  city  of  New  York  the  mother 
bad  twpire  children  within  fonr  years  after  her  second  mar- 
riage, at  fonr  births,  there  having  been  twins  at  the  first, 
triplets  at  the  aeoond  and  third,  and  quadruplets  at  the 
fourth.  The  flrst  ( twin )  birth  occurred  at  the  age  of  thirty- 
five:  she  had  previonsly  given  birth  to  seven  children,  one 
only  at  a  time.  A  (till  more  remarkable  case  occurred  in 
Horccr  oc.  Pa.,  in  1816,  ten  children  having  been  bom 
within  twelve  months — five  at  each  of  two  births.  The 
mother  died  about  a  year  after  the  second  birth,  but  mean- 
time gave  birth  to  twins;  or  twelve  children  in  twenty 
mnntha.  She  was  thirty-seven  years  old  at  her  death. 
The  fertilitif  of  animals  refers  to  the  actual  number  of 
birtha,  independently  of  the  capability  of  bearing,  and  is 
th(  product  and  measure  of  their  feonndity. 

The  duration  of  gestation  varies  in  different  animals  with 
their  sise  and  the  degree  of  development  of  their  young  at 
birth,  both  of  these  influences  being,  however,  modified  by 
the  animal's  habits.  It  is  shorter  in  carnivorous  than  in 
herbivorous  animals  of  similar  aiie,  sinoe  the  greater  ac- 
tivity of  the  former  would  be  essentially  curtailed  by  a  pro- 
longed gestation  and  a  corresponding  inorease  of  sise  and 
weight.  Hence,  also,  their  young  are  less  developed  at 
birth ;  the  eyelids,  for  example,  not  being  yet  separated, 
and  therefore  the  eyes  not  opening  for  several  days  after- 
wards. A  very  remarkable  example  of  imperfect  develop- 
mentat  birth  ispresented  by  the  kangaroo.  The  young  ani- 
mal is  expelled  from  the  uterus  at  the  end  of  thirty-nine  days, 
while  still  less  than  half  an  inch  long,  and  in  a  gelatinous 
and  embryonic  condition,  and  then  plooed  in  a  little  pocket 
fbrmed  by  a  fold  of  skin  in  the  inguinal  region,  where  it 
remains,  attached  to  a  teat,*  until  so  far  developed  as  to  be 
ensable  of  living  when  separated  from  the  mother.  The 
•simals  next  to  be  named  have  the  following  periods  of 
gestation:  (I)  Berbieora. — The  elephant,  20  or  21  months; 
the  giraffe,  14  montha;  dromedary,  12  montha;  buffalo,  12 
months;  asa,  12  montha;  mare,  upwarda  of  11  montha;  the 
t^>ir,  between  10  and  11  months;  rhinoceros,  0  months; 
the  cow,  9  months ;  many  of  the  larger  deer,  over  8  months ; 
reindeer,  8  months;  sheep  and  goat,  5  months;  the  sow,  4 
months.  (2)  Rodenlia. — The  beaver, 4  montha;  dormouse, 
31  days;  rabbit,  30  to  31  days;  sqiiirrel  and  rat,  28  days; 
guinea-pig,  21  days  or  less.  (3)  CWraivara. — The  bear,  0 
months;  lion,  108  days  (Van  der  Hoeven  says  3  months); 
the  puma,  79  days ;  the  fox,  wolf,  and  dog,  A2  er  63  days ; 
the  cat,  55  or  56  days.  (4)  Mampialia. — The  kangaroo 
(the  largest),  only  39  days ;  the  opossum,  26  days.  (5)  Ce- 
laeea. — The  Qreenland  whale,  about  10  months.  (6)  Quad- 
rumana. — 'The  most  common  duration  for  the  varieties  of 
monkeys  is  7  months,  and  they  prodnoe  one,  and  sometimes 
two,  at  n  birth. 

It  was  erroneously  claimed  by  ancient  writers  that  every 
animal  has  a  fixed  period  of  gestation  except  the  human 


female.  The  duration  now  generally  aeoepted  for  her  is 
280  days  from  the  termination  of  the  last  preceding  men- 
strual epoch,  and  275  days  after  insemination.  But  the  for- 
mer is  merely  an  average  statement.  The  somewhat  shorter 
duration  of  a  first  gestation  has  long  been  a  popular  idea, 
and  has  recently  been  proved  by  statistics,  but  in  case  only 
of  young  mothers.  Its  inorease  with  the  age  probably  does 
not,  however,  continue  after  twenty-seven  to  twenty-nine 
years.  The  length  and  weight  (siso)  of  the  child  is  also 
found  to  increase  with  the  mother's  age  up  to  the  limits 
just  mentioned,  while  the  number  of  the  birth  after  the 
first  has  no  influence  in  this  respect. 

Gestation  may  terminate  prematnrely  from  violense  or 
otherwise,  such  an  accident  being  termed  an  abortion  if  oc- 
curring before  the  beginning  of  the  fifth  month,  and  prem- 
ature delivery  if  later,  but  still  before  the  average  time.  If 
parturition  oocurs  after  the  end  of  seven  months  (or  210  days) 
the  child  will  probably  live,  the  probability  increasing  the 
more  nearly  the  arerage  term  is  completed.  Children  bom 
previously  to  aeven  months  have  also  lived,  bnt  only  in  a 
few  well-authenticated  instances.  Dr.  Carpenter  (^nstaa 
Pkgiialmfy)  quotes  two  cases  occurring  at  27  weeks  and 
less,  and  one  of  even  22^  weeks.  Dr.  Barker  of  Dumfries 
gives  a  case  of  birth  on  the  158th  day  (22^  weeks).  The 
child  grew  to  puberty.  In  the  celebrated  Kinghom  ease 
the  child  was  bom  174  days  (24f  weeks)  after  marriage, 
and  lived  more  than  eight  months.  The  majority  of  the 
medical  witnesses  considered  the  child  to  have  been  begot- 
ten In  wedlock.  English  law  allows  a  child  of  seven  months 
after  marriage  to  be  legitimate  if  former  access  oan  be  de- 
nied ;  a  ciieumatance  that  can  aeldom  happen.  According 
to  the  French  code,  a  child  is  legitimate  if  bora  as  late  as 
180  days  after  marriage. 

The  proposition  that  human  gestation  may  be  prolonged 
for  several  days,  or  even  weeks,  beyond  the  average  duration, 
was  by  some  of  the  older  writers  pronounced  absurd ;  and  a 
discussion  was  continued  for  a  long  time,  and  not  without 
acrimony,  between  Bohn,  Hebeinstreit,  Bouvard,  Mahon, 
Louis,  and  others  on  the  negative  side,  and  Zacchias,  Al- 
bert!, Haller,  Lieutaud,  Bertio,  RousscI,  Vicq  d'Asyr,  A. 
Petit,  and  Lebos  on  the  affirmative.  (1)  The  presumption 
derived  from  comparative  physiology  is  very  decidedly  in 
its  favor.  M.  Tesaier,  whose  observations  were  continued 
through  a  period  of  forty  years  with  every  precaution  against 
inaccuracy,  found  that  of  577  cows  (the  average  term  being 
280  days),  20  calved  beyond  the  298th  day,  and  aomc  of 
these  even  as  late  as  the  32Ist  day — an  excess  of  nearly 
six  weeks.  Of  447  mares  (the  average  period  being  HSi 
days),  42  foaled  between  the  359th  and  the  419th  day ;  the 
maximum  protraction  being  84  days,  or  one-fourth  of  the 
usual  term.  Of  912  sheep  (average  being  al>out  151  days), 
96  yeaned  beyond  the  153d  day,  and  1  of  these  went  to  the 
157th  day — an  exceai  of  6  days.  Of  161  rabbits  (average 
about  30  days),  25  littered  between  the  32d  and  35th  day, 
the  greateat  protraction  being  one-sixth  of  the  whole  period, 
and  occurring  also  in  nearly  one-sixth  of  the  total  number. 
Even  in  the  incubation  of  the  common  hen,  Tesaier  found 
not  infrequently  a  prolongation  of  3  days,  or  one-seventh  of 
the  whole  period.  Earl  Spencer,  accepting  284  or  285  days 
OS  the  average  term  for  the  cow,  found  the  two  longest 
terms  in  764  cows  to  be  306  and  313  days;  and  also  that 
of  106  calves  bom  between  the  290th  and  the  300tb  day,  74 
wore  malea,  while  all  born  after  the  300th  day  were  females. 
He  alao  found  that  in  75  instances  of  the  offspring  of  a  par- 
ticular bull,  the  average  of  gestation  was  prolonged  from 
284  to  288i  days.  Mr.  C.  X.  Bemcnt  found  the  average  in 
62  cows  to  be  for  males  288  days,  and  for  females  282  days, 
the  longest  period  to  be  336  days,  and  the  shortest  213  days. 
(i4m.  Journal  o/ Med.  Seienee$,  Oet.,  1845.)  The  extremes 
of  duration  for  the  cow  being  thus  found  by  these  inde- 
pendent observers  to  be  321,  313,  and  336  days,  it  might  be 
expected  that  a  similar  prolongation  is  possible  in  human 
gestation,  which  ia  so  nearly  of  the  same  average  duration. 
(2)  And  facts,  though  few  in  number  up  to  the  present 
time,  demonstrate  a  possible  prolongation  at  least  beyond 
ten  months.  Instances  frequently  occur  to  obstetricians  of 
parturition  300  days  or  more  after  the  cessation  of  the  lost 
preceding  menstrual  flow.  But  such  cases  are  of  no  value 
in  the  present  inquiry,  since  it  is  insemination,  and  not 
menstruation,  that  determines  the  time  of  conception,  and 
therefore  the  beginning  of  gestation ;  and  that  may  have 
oeeurred  even  20  daya  after  the  lost  monthly  period,  and 
just  before  the  next  was  due ;  and  gestation  therefore  may 
have  been  prolonged  but  slightly,  or  not  at  all.  Obviously, 
the  only  reliable  cases  are  those  of  pregnancy  from  a  single 
coitus  or  from  connection  on  a  single  day ;  and  in  such,  all 
the  time  beyond  276  days  ia  to  be  regarded  as  a  prolonga- 
tion beyond  the  average  duration.  Of  25  eases  given  by 
Dr.  Keid,  the  maximum  of  duration  was  293  days;  and 
of  50  reported  by  Dr.  Montgomery,  it  was  297  days. 
The  last  ease  would  have  been  at  least  302  days  after  the 
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end  of  the  lait  menntraatioD,  u  the  calculation  ia  uin- 
ally  made,  and  might  poeiibly  have  been  even  20  more 
(317  da;a),  a«  before  explained.  The  writer  can  alio  add 
a  ease  of  birth  301  days  after  inaeminatioa  by  a  tingle 
coitus.  Dr.  Hodge  mentions  a  case  of  gestation  certainly 
continuing  302  days,  and  probably  not  less  than  322  to  327 
days.  The  French  code  is  therefore  not  too  hidalgent  in 
admitting  the  legitimacy  of  children  bom  within  3U0  days 
after  the  separation  of  the  parents.  The  Scotch  law  does 
not  declare  a  child  a  bastard  unless  born  later  than  ten 
months  after  the  death  or  departure  of  the  husband.  Eng- 
lish law  is  still  more  complaisant  in  deciding  that  a  child 
bom  within  eleven  months  after  the  death  or  the  possibility 
of  access  of  the  husband  shall  still  be  regarded  as  his.  In 
the  Oardner  peerage  case,  however — which  was  tried  in 
London  in  13Zi-26 — it  was  decided  that  a  child  bom  311 
days  after  separation  from  the  husband  was  illegitimate; 
but  mainly,  if  not  entirely,  on  the  ground  that  the  mother 
had  lived  in  open  adultery  after  the  separation.  Twelve 
of  the  seventeen  distinguished  medical  witnesses  gave  the 
opinion  that  natural  gestation  might  have  been  prolonged 
to  this  extent.  {Lanert,  vol.  z.  p.  289,  1826.)  It  has  been 
decided  in  this  country  that  a  child  born  317  days  after 
separation  was  legitimate.  (  Commonwealth  vs.  Porter,  Afit. 
Journal  of  Med.  Science*,  1816.)  £.  R.  Psaslki. 

Get'se  [Gr.  r^oi],  the  ancient  name  of  the  Daoians 
(Vaei).  (See  Dacia.)  The  old  belief,  that  the  Oetse  were 
of  the  same  race  as  the  Ooth8  (which  see),  is  not  now 
generally  received. 

Gethaem'ane  [Or.  reAnwuvii ;  Heb.  Oaik  and  Skemen, 
"olirc-pross"],  a  garden,  or  orchard  rather,  at  the  foot  of 
the  Mount  of  Ollres,  where  our  Lord  spent  a  part  of  the 
night  preceding  His  ornciflxian,  ancT  which  had  been  a 
place  of  frequent  resort  for  Him  and  His  disciples  (John 
zviii.  2).  The  spot  now  shown  by  Latin  monks  is  a  short 
half  mile  from  Jerusalem,  nearly  opposite  the  Golden  Gate, 
just  across  the  Kedron,  at  the  angle  m^e  by  the  two  paths 
that  lead  np  over  Olivet.  The  garden  is  nearly  square 
160  feet  from  N.  to  S.  and  150  from  E.  to  W.,  contains 
eight  large  olive  trees,  which  are  believed  to  be  at  least 
1200  or  1300  years  old,  and,  since  about  1810  or  1850,  has 
been  enclosed  by  a  high  stone  wall.  The  actual  spot,  in  Dr. 
Robinson's  opinion  (1838),  may  hare  been  a  little  farther 
np  the  hill.  Dr.  Thomson  (1858)  pronounces  in  favor  of  n 
moro  secluded  locality  several  hundred  yards  to  the  X.  E. 
of  the  present  Gethsemane.  R.  D.  Hitchcock. 

Get'ty,  tp.  of  Stearns  CO.,  Minn.     Pop.  366. 

Getty  (Georqe  WASHiifOToir),  b.  in  Georgetown,  D.  C, 
Oct.  2,  1819;  graduated  at  West  Point  Military  Academy 
July,  1840;  entered  the  army  as  second  lieutenant  of  artil- 
lery; promoted  to  be  first  lientenant  1845,  captain  1853, 
major  1863,  colonel  37th  Infantry  1866,  and  transferred  to 
3d  Artillery  1871 ;  served  on  the  northern  frontier  during 
the  Canada  border  disturbances  1840;  in  garrison  1841- 
46 ;  in  the  war  with  Mexico  1847-48 ;  engaged  in  the  battles 
of  Contreraa  (brevet  captain),  Molino  del  Rey,  Chapultopcc, 
and  the  capture  of  the  city  of  Mexiao:  in  Florida  1849-50 
against  hostile  Seminole  Indians;  in  garrison  1851-56;  on 
frontier  duty  1857-61.  During  the  civil  war  he  served  with 
the  Army  of  the  Potomac  in  the  Virginia  Peninsula  cam- 
paign, 1862,  as  lieutenant-colonel  and  A.  D.  C,  being 
engaged  at  Torlstown,  Gaines's  Mill,  Malvern  Hill,  etc., 
and  in  Maryland  at  South  Mountain  and  Antiotam ;  ap- 
pointed brigadier-general  of  volunteers  Sept.  25,  1862,  and 
engaged  in  the  battle  of  Fredericksburg,  Dec.,  1862.  In 
the  Richmond  campaign  of  1864  he  was  severely  wounded 
in  the  battle  of  the  Wilderness,  May  5 ;  called  to  aid  in  the 
defence  of  Washington  (July,  1864)  and  pursuit  of  the 
Confederate  forces  to  Shenandoah  Valley,  he  was  engaged 
in  the  battles  of  Opequan,  Fisher's  Hill,  and  Cedar  Creek, 
and  subsequently  with  the  Army  of  the  Potomac  from  the 
siege  of  Petersburg  to  the  final  surrender  of  Gen.  Lee,  Apr. 
9,  1865.  For  gallant  conduct  in  battles  during  the  war  he 
was  brevetted  lieutenant-colonel,  colonel,  brigadier-general, 
and  major-general  V.  S.  A.,  and  commanded  various  mili- 
tary districts  till  mustered  out  of  volunteer  service  Sept., 
1866;  at  present  is  in  command  of  his  regiment,  the  3d 
Artillery.  G.  C.  Simmoks. 

Get'tr«borg,  a  v.  of  Darke  co.,  0.     Pop.  228. 

GettysbOTg,  post-b.,  cap.  of  Adams  oo.,  Pa.,  is  situated 
on  the  southern  border  of  tne  State,  8  miles  from  "  Mason 
and  Dixon's  line,"  28  miles  W.  by  S.  of  York,  and  25  £.  by  B. 
of  Chambersburg.  The  Susquehanna  Gettysburg  and  Poto- 
mac R.  R.  is  completed  to  this  place.  Gettysburg  is  the 
seat  of  Pennsylvania  College,  a  Lutheran  theologioal  sem- 
inary, and  minor  educational  institutions;  boa  an  orphans' 
homestead,  7  churches,  2  national  banks,  2  newspaper-of- 
fices, 7  hotels,  and  a  number  of  stores.  Carriage  manu- 
faotoring  is  a  leading  business  here,  and  two  granite-yards 


also  employ  a  considerable  number  of  hands.  A  passenger 
railroad  connects  the  town  with  the  Gettysburg  Spring* 
Hotel  and  Katalyaine  Spring,  1}  miles  to  the  W.  The  bat- 
tle of  Gettysburg  occurred  in  and  around  this  town  July 
1,  2,  and  3,  1863.  The  National  CemeUry  at  Gettysburg 
contains  the  bodies  of  3580  Union  soldiers,  with  a  central 
monument  costing  $50,000,  and  a  bronze  statue  of  Gen. 
Reynolds  costing  $13,000.  The  Confederate  dead  have 
nearly  all  been  exhumed  from  the  battle-field  and  taken  to 
Southern  cemeteries.  Pop.  3074.  (See  Getttsbcrq,  Battlb 
or.)  H.  J.  Stable,  Ed.  "GurrrsBURO  Compiler." 

Gettysburg,  Battle  of.  The  campaign  which  cul- 
minated at  Gettysburg  was  inaugurated  at  Chancellorsville, 
and  its  final  result  was  due  in  no  small  degree  to  the  loss 
of  the  flower  of  the  Confederate  infantry  and  the  fall  of  one 
of  their  most  formidable  leaders — "Stonewall  Jackson." 
The  two  armies  after  that  drawn  battle  remained  in  position 
on  the  opposite  shores  of  the  Rappahannock  during  the 
ensuing  month  (May,  1863).  By  an  able  manoeuvre,  Gen. 
Lee  Buocoeded  in  blinding  his  adversary,  and  gaining,  prac- 
tically, a  week's  march.  His  movement  was  only  revealed, 
too  late  for  opposition,  when  the  cavalry  of  Pleasanton,  on 
the  9th  of  June,  struck  the  enemy's  columns  at  Beverly 
Ford  and  Brandy  Station.  On  the  13th  of  June  the  divis- 
ion of  Ewell  was  before  Winchester,  routing,  on  the  15th, 
the  defending  force  under  Milroy,  and  crossing  the  Potomae 
at  Williamsport.  Traversing  on  the  21st  and  22d  the  nar- 
row territory  of  Maryland,  and  pushing  forward  into  Penn- 
sylvania, one  of  his  brigades  (Rode's)  was  before  Harris- 
burg  and  another  (Early's)  opposite  Columbia.  The  corps 
of  Longstreet  and  Hill  fallowed  the  movement  of  Eweil, 
crossing  the  Potomac  on  the  24th  and  25th,  reaohing  Cham- 
bersburg on  the  27th. 

On  the  14th  and  15th,  Gen.  Hooker  moved  towards 
Centreville,  crossing  the  Potomac  on  the  26th  and  27th 
near  Edwards'  Ferry,  reaching  Frederick  City  on  the  latter 
day.  On  the  same  day  he  relinquished  to  Gen.  Meade  the 
command  of  the  army.  His  demands,  the  reaction  of  which 
led  to  bis  resignation,  are  believed  by  the  writer  to  have 
been  just  and  his  plan  of  operations  judicious.  Theifsueat  I 
Gettysburg  is  believed  to  have  been  but  a  natural  sequence  of 
them,  and  he  well  deserved  the  expression  of  thanks  subse- 

3uently  voted  by  Congress  "for  tne  ekill,  energy,  and  en- 
uranoe  which  first  covered  Washington  and  Baltimore 
from  the  meditated  blow  of  the  advancing  and  powerful 
army  led  by  Gen.  Robert  E.  Lee." 

The  command  of  the  Army  of  the  Potomac  was  assumed 
on  the  28th  by  Maj.-Gen.  George  G.  Meade.  Such  a  change 
of  commanders  on  the  eve  of  a  most  momentous  conflict  hag 
soarcely  a  parallel  in  the  annals  of  war.  Wherever  any- 
thing similar  had  ooourred  (e.;.  Borodino  and  Dennewitx) 
the  experience  presented  no  reassuring  examples.  The 
relative  positions  of  the  antagonistic  foroes  at  this  oritieal 
moment  of  change  in  the  command  should  be  alluded  to. 
Taking  Gettysburg,  the  actual  theatre  of  oonfliot  from 
which  radiatod  the  roads  on  which  the  troops  were  advan- 
cing or  moving,  as  a  central  pivot,  the  opposing  forces  were 
scattered  and  interiaoed  over  an  elliptical  area  whose  Iong> 
est  diameter  N.  and  S.  was  about  60  miles.  Lee,  with 
Longstreet  and  Hill,  was  about  25  miles  to  the  W.  N.  W. ; 
Ewell,  about  30  miles  N.  N.  W. ;  Early,  30  miles  to  the  E. 
Stuart's  cavalry  crossed  the  Potomac  at  Seneca,  near  the 
same  place  where  Hooker  had  passed,  and  pursuing  a  de- 
vious course — so  much  so  that  for  a  time  the  Union  army 
was  interposed  between  Lee  and  his  cavalry — reached  Han- 
over, about  20  miles  £.  of  Gettysburg,  on  the  SOlh,  wherev 
to  his  surprise,  were  the  cavalry  of  Pleasonton,  which  had 
moved  np  from  Frederick  on  the  28th,  and  had  no  idea  that 
the  enemy  were  anywhere  near  them.  Meanwhile,  Gen. 
Buford  (up  to  his  death  undeniably  the  beet  of  our  cavalry 
commanders  proper),  charged  with  the  duty  of  covering 
the  left  of  the  Union  army,  first  followed  the  track  of  Iiee 
up  the  Franklin  or  Cumberland  Valley,  then  turned  sharp 
to  the  right,  crossed  the  South  Mountain  by  the  Monterey 
Pass,  and  at  daylight  of  June  SO  fell  upon  another  stray 
force  of  Pettigrew's  Confederate  infantry,  near  Fairfield,  10 
miles  S.  E.  of  Gettysburg.  Both  eombatanta  recoiled,  the 
Confederate  officer  falling  back  on  his  superior,  Heth,  at 
the  head  of  Lee's  main  column  pushing  down  the  Cham- 
bersburg pike  beyond  Cashtown,  and  within  a  few  miles 
(perhaps  five)  of  Gettysburg.  Buford  on  his  side  retraced 
in  some  measure  his  steps,  moved  to  Emmittabnrg,  and 
thence  marched  N.  by  E.  to  Gettysburg.  The  next  morn- 
ing (July  1)  the  two  bodies  which  had  collided  at  dawn  of 
June  30,  near  Fairfield,  met  again  towards  noon  on  Wil- 
loughby's  Run,  some  3  miles  N.  W.  of  Gettysburg.  Hero,  to 
Buford's  tenacity  in  holding  with  4000  cavalry  over  30,000 
of  all  arms,  the  country  owes  the  battle-field  of  Gettysburg, 
and  made  Buford  (said  his  superior,  Pleasonton) "the true 
hero  of  that  battle." 

Neither  Lee  nor  Meade  intended  to  fight  where  they 
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foaght,  nor  u  they  did.  Lee  had  promiaed  his  lleatenanta 
not  to  riak  the  ofiensire  on  loynl  ground,  while  Meade  had 
detennined  to  take  np  a  defensire  position  on  Pipe  or  Big 
Pipe  Creek.  The  "  itrategy  of  Pro  videnee,"  howerer,  which, 
after  all,  determines  the  fUe  of  ware,  eainpaigna,  and  bat- 
tles, had  decided  otherwise. 

On  June  30,  Meade's  plan,  prcdioated  on  a  defensive  battle 
slong  Pipe  or  Big  Pipe  Creek,  was  being  carried  out.  The 
tth  eorps,  forming  the  right  wing  of  his  army,  was  ordered 
X.  E.  to  Manchester ;  the  2d  corps,  N.  K.  E.  to  Taneytown  ; 
the  12tb  and  5tb  corps,  forming  the  centre,  in  a  general 
direction  due  N. ;  the  Ist,  3d,  and  11th  corps,  composing 
the  led  wing,  under  Reynolds,  likewise  N.,  towards  Uettys- 
borg.  Space  prevents  a  more  detailed  consideration  of  the 
preliminary  morements.  Suffice  it  to  say,  that  before  noon 
of  the  1st,  about  the  same  hour  (11  A.  M.)  that  the  battle 
of  Waterloo  commenced,  Bnford  was  checking  the  first 
onset  of  the  Confederates  on  Oak  or  Seminary  Ridge,  to- 
wards Willonghby  Run,  to  the  W.  of  Gettysburg.  Gal- 
lantly coming  to  his  support,  while  reoonnoitering  Reynolds 
was  killed  in  a  grorc  on  Oak  Ridge,  where  the  bloodiest 
portion  of  the  first  day's  collision  was  fooght  out.  The  11th 
corps  followed  the  Ist  into  action  on  its  right  to  the  M.  of 
Gettysburg ;  and  bad  it  not  been  for  the  prescience  of  a 
subordinate,  Howard's  faulty  dispositions  would  hare  lost 
as  the  magnificent  position  which  enabled  the  Union  forces 
to  foil  Lee.     Summoned  to  the  field  of  decision  by  the  ap- 

rling  voices  of  cannon,  the  columns  of  Early  and  Rodes, 
a  concentric  movement  from  the  N.  and  N.  E.,  fell, 
while  the  eorps  of  Hill  was  attacking  fh>m  the  X.  W.,  upon 
the  Ist  and  Ilth  corps, overlapping  them,  and  foroingtnem 
baok,  after  vain  proaigies  of  valor,  upon  the  position  which 
became  that  of  the  battle — Cemetery  Ridge.  The  aflemoon 
brought  Hancock,  whose  aid  and  personal  infinenoe  gave 
stability  to  our  new  position  and  confidence  to  our  forces.  The 
Confederate  commander,  in  arresting  his  attack,  threw  away 
his  best  chances  of  victory.  Like  Napoleon  after  Bautien, 
he  postponed  until  the  morrow  ("  everything  to-morrow  ") 
all  that  was  the  imperative  question  and  dnty  of  to-day. 
He  himself  actually  neutralized  all  the  advantages  that  his 
lieutenants  had  won.  The  battle  of  Willonghby  Run,  of 
Oak  or  Seminary  Ridge,  was  over;  the  first  day  of  Gettys- 
burg had  been  fought  out.  The  fighting  had  been  disad- 
vantageous to  the  Union  forces,  but  darkness  nevertheless 
found  them  established  in  an  impregnable  position.  Night 
brought  the  3d  corps,  under  Sickles,  and  the  I2th,  under 
^locnm.  They  took  position  on  the  left  of  the  1st  and  right 
of  the  llth  corps,  and  the  horseehoe  form  of  Gettysburg 
was  oeonpied.  Oonsidering  this  position  in  its  similitude 
to  a  horseshoe,  the  Round  Tops  eonstitnted  a  heel-calk  to 
the  left  and  S.  W. ;  Wolfs  Hill  to  the  right  and  8.  W.  the 
toe.4alk  was  at  the  Cemetery  overlooking  Gettysburg ;  the 
fW>g  was  Power's  Hill.  The  opposing  forces  did  not  mate- 
rially exoeed  75,000  on  either  side.  The  preponderance  of 
force  was  perhaps  5000  in  favor  of  the  Confederates.  Both 
the  Union  and  Confederate  cavalry  were  on  the  wings. 
Longstreet's  eorps  (Lee's  right)  faced  the  Union  Sd  and 
part  of  the  Ist  corps,  reinforced  in  the  course  of  the  after- 
noon and  towards  night  by  the  5tb  and  6th.  Hill's  corps 
(Confederate  oentre)  fronted  the  Union  2d  and  part  of  tne 
llth,  Swell's  corps  (the  Confederate  left)  the  nght  of  the 
nth,  Wadsworth's  division  of  the  1st,  and  the  llth. 

A  skirmish  about  noon  for  the  poiseaslon  of  some  eattle 
brought  on  the  terrible  engagement  of  the  seoond  day.  It 
was  doubtless  the  intention  of  the  Confoderate  oommandar 
to  turn  the  Union  left.  This  movement,  if  snccessfnlly  ear- 
ned out,  would  have  neutralised  all  the  magnificent  advan- 
tages of  the  Union  position.  To  firustrnte  this  attempt. 
Sickle*  advanced  bis  line,  so  that  it  constituted  a  great  sa- 
lient angle,  with  its  left  in  the  Devil's  Den,  stretching  even 
across  Plum  Run  to  the  granite  spur  of  the  Round  Top. 
Its  apex  was  at  the  blood-drenched  Peach  Orchard,  and  its 
right  in  echelon  to  the  fVont  and  left  of  the  Union'  oentre, 
whose  batteries  protected  what  has  been  erroneously  styled 
a  gap.  This  disposition,  severely  criticised  by  the  Union 
commander,  as  well  as  by  Gen.  Halleck,  was,  after  a  per- 
sonal examination  of  the  ground,  pronounced  "right  by 
Gen.  Oiknt;  and  the  writer,  after  similar  examination  and 
review  of  the  testimony,  maintains,  and  has  ever  maintained, 
the  same.  The  3d  corps,  after  heroism  unsurpassed,  as  at 
Hasel  Orove,  on  tht  nighlg  (third)  day  of  Chancellorsville, 
was  shattered  and  forced  back,  fighting  grandly  to  the  last. 
Sickles,  holding  his  devoted  men  up  to  their  terrible  work, 
lost  his  right  leg.  Thanks  to  the  prompt  arrival  and  sup- 
port of  the  5th  corps,  Crawford  leading,  bearing  the  colors 
of  the  1st  Pennsylvania  Reserves  —  like  Milaradowitch 
and  Grouchy  at  Nevi  (1799)  or  the  archduke  Charles  at 
Aspem  (1809) — to  the  indomitableness  of  Humphrey's, 
and  the  unrivalled  fighting  qualities  of  the  3d  eorps,  the 
Round  Tops,  the  key  of  our  position,  was  preserved. 
Meanwhile,  there  had  been  some  hard  fighting  on  the 


Union  right.  The  Confederates  had  made  a  vain  attempt 
to  storm  Cemetery  Ridge,  and  had  gained  some  slight  ad- 
vantage tosrards  Rock  Creek.  The  moon  arose  upon  the 
fearful  struggle,  but  nevertheless,  when  our  men  sank  down 
to  their  rest  the  question  was  deoided  that  if  Lee  counted 
upon  vietory,  he  nad  to  win  it  by  a  grim  aggressive,  with 
no  points  in  his  favor.  The  morning  of  the  3d  of  July 
dawned  upon  a  renewal  of  the  struggle  on  the  Union  right, 
where  the  Confederates  bad  gained  a  slight  lodgment  within 
the  Union  line  of  defence  on  Calp's  Hill.  This  operation 
had  commenced  on  the  2d,  about  6  p.  v.,  with  a  simulta- 
neous attempt  at  this  point  and  along  the  Baltimore  turn- 
pike. The  fighting  was  still  carried  on  by  moonlight,  and 
only  ended  with  alMKilute  darkness.  Owing  to  the  with- 
drawal of  the  greater  part  of  the  12th  corps,  the  Confed- 
erates, easily  repulsed  on  Cemeteiy  Ridge,  made  good  a 
lodgment  on  Gulp's  Hill.  With  the  return  of  that  portion 
of  the  12tb  corps  which  had  been  sent  on  the  previous 
evening  to  strengthen  the  menaced  Union  left,  commenced 
the  process  of  recovering  what  bad  been  lost.  The  con- 
sequent fighting  was  not  very  hot,  and  ended  from  10  to  11 
A..  M.  with  the  expulsion  of  the  Confederates  from  every 
inch  of  ground  which  they  had  won.  The  last  sputtering 
skirmish-fire  at  the  base  of  Gulp's  Hill  ceased  about  noon. 
Then  came  an  honr's  ominous  silence,  which  bad  become 
positively  oppressive  when,  abont  1  r.  v.,  150  guns  opened 
fire  and  tortured  the  air  for  the  subsequent  two  hours. 
Neither  this  prolonged  bombardment,  nor  the  responsive 
80  guns  from  the  Union  lines,  produced  any  material  efieot. 
Doubtless  supposing  that  this  cannonade  had  swept  away 
opposition,  or  shaken  at  least  the  morale  of  the  Union  de- 
fensive, Lee  launched  15,000  to  18,000  of  his  best  troops 
against  the  Union  centre.  These,  in  column,  had  for  their 
indicative  objective  the  umbrella-shaped  clump  (since  be- 
come historically  famous)  of  trees  at  the  mid-centre  of 
Cemetery  Ridge,  in  the  same  way  that  Ney  at  Bautsen,  by 
written  order  from  Napoleon,  directed  his  march  upon  the 
steeple  of  Hochkirch.  Much  has  been  said  in  praise  of  this 
advance  of  over  a  mile  up  a  gentle  Mope,  the  very  best 
ground  for  tho  defensive  sweep  of  artillery.  This  assault 
failed,  and  the  Battlk  or  Getttsbobo  bad  been  fought. 
The  writer  is  not  permitted  to  venture  upon  debatable 
ground,  nor  to  say  whether  Meade  failed  to  gather,  by  a 
vigorous  pursuit  to  tho  Potomac,  the  full  fruits  of  tho  cam- 
paign. The  lamented  President  Lincoln  is  said  to  have 
mads  one  of  his  forcible  comments,  that "  Providence  had 
twice  "  (i.  e.  once  after  Antietam)  "  delivered  tho  army  of 
Northern  Virginia  into  our  hands,  and  with  such  opportu- 
nities neglected  we  ought  scarcely  to  hope  for  a  third 
chance."  Gen.  Lee  entered  Pennsylvania  (aooording  to 
the  estimate  of  Gen.  Humphreys)  with  85,000  infantiy, 
8000  cavalry,  and  a  dne  proportion  of  artillery.  This  is  a 
low  estimate,  for  there  is  reason  to  think  he  mustered  over 
100,000  men,  not  over  83,000  of  which  were  in  tho  actions 
of  the  Ist,  2d,  and  3d.  Straggling  on  both  sides  was  enor- 
mous. Humphreys  states  that  the  Army  of  the  Potomac 
comprised  70,000  infantry  and  10,000  cavalry,  with  300 
guns.  Meade  certainly  did  not  bring  into  action  four-fifths 
of  this  force,  and  the  6th  corps  was  comparatively  fresh  as 
to  fighting  on  the  4th.  Lee's  losses  were  18,000  killed  and 
wounded,  and  13,600  missing,  a  largo  part  of  the  latter 

frisoners ;  making  a  total  loss  of  31 ,600.  Our  losses  wen 
6,500  killed  and  wounded,  and  6600  missing,  chiefly  pris- 
oners captured  on  the  first  and  second  days  (allowed  to 
be  carried  off  with  the  defeated  army) ;  making  a  total  loss 
of  not  less  than  23,000.  J.  Watts  db  Petster. 

Gey'eT  (HBirnr  SHErrra),  b.  at  Frederick,  Hd.,  Deo. 
9,1790;  was  admitted  to  the  bar  1811;  an  ofltcer  during 
the  war  of  1812-15;  removed  to  St.  Louis;  was  the  first 
Speaker  of  the  Missouri  house,  and  twice  re-elected;  pub- 
lished Stalulet  of  Miitouri,  1818 ;  one  of  the  fnmen  of 
the  code  of  1825 ;  deolined  the  secretaryship  of  war  18S0 ; 
U.  S.  Senator  1851-57.    D.  at  St.  Louis  Mar.  5, 1859. 

Gey'ser  [Icelandic,  gegta,  to  "  gush  forth  "]  is  the  name 
given,  generally,  to  a  kind  of  water-volcanoes  or  springs  of 
boiling  water  found  in  Iceland,  but  applied  more  especially 
to  one  single  spring,  the  Great  Geyser,  situated  70  miles 
from  Reilgavik,  in  the  neighborhood  of  the  volcano  of 
Hekla.  On  a  low  plateau  of  trap  formation,  and  of  an  area 
of  half  a  square  mile,  a  great  multitude  of  these  hot  springs 
gush  forth,  as  if  a  powerful  subterranean  river  had  been 
put  over  fire  here  and  brought  to  boil.  Many  of  them  are 
small,  and  remind  the  spectator  of  the  trickling  of  water 
from  an  overboiling  tea-kettle,  but  two  of  them,  the  Strokr 
(the  "Chum")  and  the  Great  Geyser,  are  phenomena  of  a 
most  imposing  character.  The  mouth  of  toe  Great  Geyser 
consists  of  a  mound  15  feet  high,  whose  top  contains  a  basin 
4  feet  deep  and  72  feet  in  diameter,  which  is  formed  of  a 
siliceous  incrustation,  a  deposit  of  the  silica  contained  in 
the  water  of  the  spring.    This  basin  is  generally  filled  with 
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hot  water,  188»  F.  at  the  edge  and  JJl"  at  the  centre,  where 
it  well!  ap  through  a  ihafl  8  feet  wide  and  83  feet  deep. 
When  the  apring  in  in  a  quiet  itate,  the  water  aaoends 
■I0WI7  ap  the  shaft,  is  cooled  olT  in  the  baein,  and  die- 
ebarges  itmlf  through  a  small  aperture  in  the  inorastatioD, 
winding  its  way  down  the  plateau.  But  erery  four  or  fire 
hours  a  inbterraoeous  noise  is  heard  like  the  ramble  of  a 
train  of  artillery  over  a  pavement.  The  noise  increases 
rapidly,  an  ebullition  takes  place  in  the  basin,  and  for  some 
mmntes  Jets  of  boiling  water  sereral  feet  high  are  thrown 
up  through  the  shaft.  Once  a  day,  or  about  every  30  hours, 
these  eruptions  assume  astonishing  dimensions.  The  rum- 
ble becomes  a  terrific  thundering,  the  jets  ascend  100  feet, 
■tones  even  are  sometimes  thrown  up,  and  such  volumes  of 
vapors  are  discharged  aa  to  fill  the  whole  atmosphere  and 
form  clouds  which  shut  in  the  horizon  on  all  sides.  After 
such  an  eruption  the  basin  is  empty  for  several  hours.  The 
Strokr  is  only  100  yards  distant  from  the  Geyser.  It  is 
smaller,  calmer,  more  easily  accessible,  and,  although  it  is 
somewhat  diSerent  from  the  geyser,  both  in  form  and  man- 
ner of  working,  it  bean 
the  same  general  charac- 
ter. (For  an  explanation 
and  a  more  detailed  de- 
scription of  this  remark- 
able phenomenon,  see 
TraveU  in  Iceland,  by 
Sir  Oeorqb  MACKiNzia 
(1810);  BuHSEXin  Tra- 
ciugt  of  Icelandf  by  R. 
Chambers  (18i5);  Iil- 
and;  Det  18  Aarhun- 
dredt,  by  M.  SnpHBXsoif 
(1808) ;  bland fra  el  la- 
gevidemkabeligt  Sgnt- 
punkt,  by  P.  Schleissmer 
(1849).)  Outside  of  Ice- 
land there  are  geyser- 
fields  in  New  Zealand, 
Formosa,  and  the  U.  S. 
In  this  country  the  most 
important  are  in  the  Na- 
tional Park,  and  princi- 
pally in  Wyoming  Terri- 
tory; for  the  so-called 
geysers  of  California 
hardly  deserve  the  name, 
while  some  of  those  of  the 
National  Park  exceed  in 
power  and  grandeur  any 
elsewherv  known,  several 
of  the  springs  occasion- 
ally throwing  up  streams 
of  water  over  200  feet  L^ 
high.  (For  a  description  » 
see  article  Yellowstoxf.  p- 
Vallet,  by  PnoF.  F.  V. 
Hatde!»,M.D.,M.N.A.8., 
in  this  work. )  The  prin  - 
oipal  geysers  of  New  Zea- 
land are  those  of  the 
northern  island.  They 
are  but  little  inferior  to 
those  of  the  U.  S.  Little 
is  known  of  the  geyier- 
fields  of  Formosa,  but 
their  springs  would  ap 
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pear  to  be  inferior  in  power  to  those  previously  noticed ; 
but  they  are  in  principle  the  same — -thermal  springs  whoso 
waters  are  from  time  to  time  expelled  in  a  jet  ny  the  action 
of  superheated  steam.  C.  W.  Oreexe. 

Ghant,  or  Ghftt  [Eng.  gate],  in  India,  (1)  a  pass 
through  a  mountain-range ;  (2)  a  landing-place  or  stair- 
way fur  people  to  use  in  going  on  or  off  boats  in  the  rivers 
of  India.  These  ghauts  are  used  also  as  bathing-houses, 
and  as  places  of  rest  and  recreation.  Some  of  them  are 
architecturally  fine  structures. 

GhantS,  The,  two  chains  of  mountains  in  the  penin- 
sula of  llindostan,  running  respectively  along  the  eastern 
and  western  coasts,  joining  each  other  in  Cnpe  Comorin, 
and  enclosing  on  the  two  sides  the  table-land  of  tbo  Deccan. 
The  A^estorn  Ghauts  form  a  distinct  range,  though  inter- 
rupted by  the  gap  of  Palghatchori,  of  a  height  varying 
between  4000  and  7000  feet.  Their  gold-mines  have  long 
been  worked,  but  in  1874  gold-bearing  strata  of  extraor- 
dinary richness  were  discovered.  The  W.  side  of  these 
mountains  is  very  steep,  but  towards  the  interior  they 
slope  in  gentle  undulations.  The  Eastern  Ghauts  arc  lower, 
their  average  height  being  only  1500  feet;  they  are  often 
interrupted,  and  almost  disappear  before  they  reach  Cape 
Comorin. 


Ghasepoor't  town  of  British  India  and  the  oapital  of 
the  province  of  Ghasipoor,  is  situated  on  the  left  bank  of 
the  Ganges.  Rose-culture  and  the  manufacture  of  rose- 
water  and  rose-oil  furnish  the  most  conspicuous  articles 
in  its  basaan.     Pop.  38,573. 

Ghee  [Hindoo,  all],  a  variety  of  butter  prepared  in 
India  from  the  milk  of  the  buffalo  or  the  cow.  The  milk 
is  boiled,  then  cooled,  curdled  with  sour  milk,  churned,  and 
after  tho  butter  comes  it  is  put  aside  till  it  begins  to  grow 
rancid ;  then  boiled,  mixed  with  sour  milk  {dhge),  salt,  and 
sometimes  with  aromatios,  and  is  then  ready  for  nse.  It 
has  a  strong  and  disagreeable  smell  and  flavor,  but  is  very 
extensively  used  in  India. 

Ghael,  town  of  Belgium,  in  tho  province  of  Antwerp. 
Sinee  the  seventh  century  this  town  and  its  surround- 
ings havo  been  inhabited  by  a  great  number  of  idiots  and 
lunatics,  who  at  first  sought  a  cure  here  from  tho  shrine  of 
Bt.  Dymphnea,,and  later  from  the  peculiar  and  often  ad- 
vantageous treatment  they  underwent  in  the  houses  of  the 
oititens  and  farmers.  The  establishment  is  now  under 
government  control.  Pop.  1 1,614.  The  Oheel  system  of 
treatment  for  lunatics  has  of  late  attracted  much  attention 
elsewhere. 

Ghent,  or  Gaud,  city  of  Belgium,  and  the  capital  of 
the  province  of  East  Flanders,  is  situated  at  tho  oonfluence 
of  the  Scheldt  and  the  Lys,  and  traversed  with  numerous 
canals  and  branches  of  the  rivers,  which  divide  the  city 
into  twenty-six  islands,  connected  with  each  other  by  about 
300  larger  and  minor  bridges.  The  general  character  of 
the  city  is  that  of  a  town  of  the  Middle  Ages  which  has 
partially  become  modern ;  dark  and  narrow  streets,  with 
singular  houses  towering  like  castles,  alternate  with  open 
and  beautiful  quays  lined  with  elegant  edifices.  The  best 
view  of  the  city  may  be  had  from  the  Belfry  (Beffroi),  which 
occupies  a  central  position,  is  896  feet  high,  built  1183- 
1339,  and  adorned  on  its  highest  point  by  a  golden  dragon, 
which  the  crusaders  brought  hither  from  the  church  of  St. 
Sophia  in  Constantinople.  Other  interesting  edifices  are 
the  cathedral,  one  of  the  most  splendid  church  edifices  of 
Belgium,  the  interior  covered  with  marble,  the  doors  oast 
in  bronze,  the  crypt  built  941,  the  choir  and  the  chapels 
1228 ;  the  church  of  St.  Nicholas,  a  Gothic  structure  of  the 
fifteenth  eentuiy ;  tho  oharoh  of  St.  Michael,  also  of  the 
fifteenth  century,  with  an  unfinished  tower;  the  church  of 
St.  Peter,  restored  in  1720,  and  containing  many  fine  pic- 
tures ;  and  the  ruins  of  the  chapel  of  St.  Maoarius,  belong- 
ing to  the  old  citadel.  A  new  citadel,  built  between  1822 
and  1830,  stands  on  the  Blandiousberg,  to  the  W.  of  the 
city.  The  town-house,  standing  near  the  Beffroi,  is  a 
very  interesting  structure;  its  front,  finished  in  1200,  is 
very  rich  in  its  ornamentation ;  in  the  hall  the  Confederation 
of  Ghent  was  signed  in  1576.  The  university,  situated  on 
the  other  side  of  the  Beffroi,  was  built  in  1818  by  Roelandt, 
and  contains  a  magnificent  commencement-hall,  a  rotunda 
with  room  for  1700  persons,  and  lighted  from  above  through 
a  cupola.  The  Bourse  occupies  the  lower  part  of  the  Palace 
of  Justice,  built  in  1844  by  Roelandt,  and  presenting  an 
elegant  peristyle  of  the  Corinthian  order ;  opposite  stands 
tho  beautiful  theatre,  built  in  1848.  The  Beggynhof,  at  the 
Bruges  gate,  consists  of  400  small  houses,  IS  convents,  and 
2  churches,  and  is  inhabited  by  abont800  Beguines.  Ghent 
also  contains  20  monasteries.  The  penitentiary,  an  octag- 
onal building,  with  nine  inner  yards,  and  cells  for  2600 
convicts,  is  a  model  establishment  of  its  kind.  The  meat- 
market,  built  in  the  fourteenth  century ;  the  Printenhof, 
where  Charles  V.  was  bom ;  the  old  Audebnrg  and  the 
s'G  ravencastecl  (CfalLteau  des  Comtes)  are  also  interest- 
ing buildings.  Among  the  public  places  the  most  remark- 
able arc — the  Vrydag-markt,  where  the  "Dulle  Griete" 
("  Crazy  Margaret ")  lies,  a  giant  cannon  from  the  fifteenth 
century,  and  where  the  executions  under  the  duke  of  Alva 
took  place ;  and  the  Kauter,  a  parade-ground  and  flower- 
market,  where  Van  Eyck  and  Jacob  van  Artevelde  lived. 
Ghent  has  a  university,  a  celebrated  library  of  60,000  vol- 
nmes,  an  excellent  botanical  garden,  a  conservatory  of 
music,  and  numerous  other  scientific  and  benevolent  insti- 
tutions. With  respect  to  its  manufactures,  Ghent  does  not 
occupy  as  prominent  a  place  as  it  formerly  did,  yet  its 
spinning,  weaving,  and  cotton-printing  industry,  and  its 
manufactures  of  leather,  sugar,  and  machinery,  are  oonaid- 
erable,  and  its  horticulture  is  carried  on  on  an  immense 
scale.  Its  commerce  is  extensive,  and  its  harbor  and  ship- 
ping facilities  excellent;  vessels  drawing  18  feet  can  get 
close  to  the  city.     Ghent  is  a  bishop's  see. 

In  historical  respects  Ghent  is  a  famous  place.  In  849 
the  emperor  Otto  the  Great  built  a  castle  in  order  to  dofend 
the  city  against  the  counts  of  Flanders ;  nevertheless,  in 
1000  the  counts  seized  the  city.  In  the  fourteenth  eentary 
Ghent,  under  Jacob  van  Artevelde,  waged  violent  wars 
against  Louis  of  Flanders  and  the  dukes  of  Burgundy.     It 
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mi  at  th&t  time  at  tbe  onhalnaUon  of  its  proiperity.  It 
au9t«red  an  arm;  of  50,000  men;  the  eODtin^nt  of  tb« 
wool- weaven  alona  waa  18,000  m«n.  In  the  Sftaenth  e«n- 
tnry  it  foaght  obstinately  against  Charles  the  Bold,  but 
under  the  emperor  Charles  V.  its  splendor  began  to  wane; 
it  was  eonquered  by  the  emperor  in  1540,  and  heavily 
taxed.  In  1S76  the  "  Paoi&oation  de  Oand  "  was  oonoladod 
in  Ghent,  a  aonfederation  between  Ilolland,  Zealand,  and 
the  soathem  provinces  of  the  Netherlands  against  Spain. 
It  was  conquered  in  1584  by  the  duke  of  Parma,  and  in 
1678  by  Louis  XIV.  of  France,  who,  however,  restored  it 
to  Spain.  In  1713  it  fell  to  Austria.  Several  times  it  wns 
taken  by  the  French,  but  by  the  Peace  of  Paris  in  1814  it 
was  incorporated  into  the  kingdom  of  the  Netherlands ;  on 
the  establishment  of  the  kingdom  of  Belgium  in  18S0  it  be- 
came a  Belgian  possession.     Pop.  127,333.     A.  NisxAMK. 

Ghent,  post-v.  of  Carroll  co.,  Ky.,  on  the  Ohio  River 
opposite  Vevay,  Ind.     Fop.  464. 

Ghent,  tp.  and  post-v.  of  Columbia  oo.,  N.  Y.,  125  miles 
N.  of  New  York,  on  the  Harlem  and  the  Boston  and  Albany 
R.  Rs.     Pop.  2886. 

Ghent,  TreatT  ofV  This  treaty,  between  the  U.  S.  and 
Oreat  Britain,  negotiated  on  our  part  by  John  Q.  Adams, 
Henry  Clay,  Albert  Oallatin,  and  two  other  envoys  at  Ohent, 
WHS  oonoluded  Dec.  24, 1814,  and  the  ratifications  were  ex- 
changed Feb.  17,  1815.  It  put  an  end  to  the  war  which 
iras  begun  by  an  act  of  the  two  Houses  of  Congress,  signed 
by  the  President  June  18,  1812.  The  leading  provisions 
were — 1st,  restoration  of  all  territory,  places,  and  posses- 
sions taken  by  cither  party  from  the  other  during  the  war, 
except  certain  islands  mentioned  below.  Public  property 
remaining  in  such  places  at  the  time  of  ratifying  the  treaty 
was  not  to  be  destroyed  or  carried  away,  and  the  same  en- 
gagement was  made  as  to  slaves  and  other  private  property 
(Art.  1.1.  2d,  Article  IV.  provides  the  appointment  of  a 
commission  to  decide  to  which  of  the  two  powers  certain 
Islands  in  and  near  Passamaquoddy  Bay  belong;  and  if 
the  commission  should  fail  to  come  to  a  decision,  the  sub- 
ject is  to  be  referred  to  some  friendly  sovereign  or  state. 
3d,  Articles  V.-VIII.  provide  for  several  commissions  to 
settle  the  line  of  boundary  as  described  in  the  treaty  of 
1783 — one  commission  to  settle  the  line  from  the  river  St. 
Croix  to  where  the  45th  parallel  cuts  the  river  St.  Lawrence 
(called  the  Iroquois  or  Cntaraqua  in  the  treaty) ;  another 
to  determine  the  middle  of  the  water-communications  from 
that  point  to  Lake  Superior;  and  a  third  to  adjust  the 
limits  from  "the  water-communication  between  Lakes 
Haron  and  Superior  to  the  most  north-western  point  of  the 
Lakeof  the  Woods."  If  eitherof  these  eommissionsshould 
not  make  a  decision,  the  subject  was  to  be  referred  to  a 
friendly  sovereign  or  state,  as  before.  4th,  Article  IX. 
binds  both  parties  to  use  their  best  endeavors  to  alMlish  the 
slave-trade,  as  being  "  irreconcilable  with  the  principles  of 
humanity  and  jnstioe."  The  Treaty  of  Ohent  is  remark- 
able for  omitting  to  provide  for  some  important  interests. 
The  impressment  of  seamen,  one  of  the  main  causes  of  the 
war,  and  the  claims  of  the  U.  S.  still  to  participate  in  the 
fisheries  according  to  the  provisions  of  the  treaty  of  1783, 
were  passed  over  in  silence ;  and  no  conclusion  was  reached 
touching  the  naval  forces  to  be  maintained  by  the  two  parties 
on  the  northern  lakes,  which  were  common  to  both  parties. 

T.  D.  WOOLSET. 

Cherar'dl  (BAircRorr),  U.  S.  N.,  b.  Nov.  10, 1832,  in 
Louisiana;  entered  the  navy  as  a  midshipman  Jnne  29, 
1846;  became  a  passed  midshipman  in  1852,  a  lieutenant 
in  1855,  a,  lieutenant-commander  in  1882,  a  commander  in 
1866.  He  commanded  the  steamers  Chocura  and  Port 
Royal  (West  Qulf  blockading  squadron)  during  1863  and 
1864,  taking  part  in  the  latter  vessel  in  the  battle  of  Mobile 
Bay.  His  services  in  this  action  are  thus  highly  spoken 
of  in- the  official  report  of  Capt.  Thornton  A.Jenkins,  com- 
manding the  steam  sloop  of  war  Richmond :  "  I  have  the 
honor  to  report  that,  in  obedience  to  general  orders  and 
plan  of  battle  for  attacking  Fort  Morgan  and  the  rebel 
Beet,  Lieut.-Com.  Bancroft  Qherardi,  oommanding  the  V.  S. 
steamer  Port  Royal,  reported  himself  with  his  vessel  to  me, 
ready  for  action,  a  little  before  daylight  this  morning  (Aug. 
5,  1864).  The  Port  Royal  was  lashed  on  the  port  side  of 
this  vessel,  with  her  stem  pivot-gun  sufficiently  far  aft  of 
the  quarter  of  this  ship  to  enable  it  to  be  used  against  the 
enemy  as  effectively  as  one  of  my  own  broadside  guns.  To 
LieaL-Com.  Qherardi  I  am  greatly  indebted  for  his  cool 
and  courageous  conduct  from  the  moment  the  attack  com- 
menced to  the  time  that  his  vessel  was  cost  off,  by  my 
order,  to  go  in  chase  of  the  enemy's  three  wooden  gunboats, 
the  Morgan,  Oaines,  and  Selma.  My  orders  on  board  of 
this  ship  to  the  helmsman,  and  to  the  officer  stationed  at 
the  engme-bell,  were  repeated  by  him  on  board  of  his  own 
vessel,  and  the  soundings  passed  from  his  vessel  to  this 
with  •  eoolness  and  clearness  of  voioe  that  could  not  bat 


ezoite  my  admiration.  The  after  pivot-gun  of  the  Port 
Royal  (the  only  one  that  could  be  brought  to  bear  upon  the 
enemy's  batteries  Arom  that  vessel)  was  worked  most  effec- 
tively." FOXBALL  A.  PaREBB. 

Ghibellines.    See  aosLPHS. 

Ghiber'tl  (Lorenzo),  an  Italian  goldsmith  and  sculp- 
tor, lived  and  wrought  in  Florence  from  1378  to  1455.  He 
came  from  a  family  of  goldsmiths;  his  father,  a  skilful 
worker  in  the  fine  metals,  tsiight  his  son  the  arts  of  draw- 
ing, modelling,  and  easting.  He  was  still  young  (bat 
twenty-three)  when  he  competed  with  the  most  illustrious 
sculptors  of  his  time,  Donatello  and  Bmnelleschi  being 
among  them,  for  the  honor  of  designing  and  executing  a 
bronte  folding-door  for  the  Baptistery  of  San  Giovanni,  one 
of  the  two  having  already  been  made  by  Andrea  Pisano. 
Oonatello  and  Brunellesehi  were  alone  ranked  with  Ghi- 
berti,  and  they  voluntarily  confessed  his  superiority  and 
withdrew.  Twenty-one  years  the  artist  devoted  to  his 
task,  and  the  door  when  finished  was  so  beantiftal  that  be 
was  commissioned  to  execute  another  as  companion  to  it. 
About  an  equal  length  of  time  was  spent  on  the  second, 
which  was  declared  superior  to  the  first,  and  prononnced 
by  Michael  Angelo  worthy  to  be  a  gate  to  Paradise.  A 
description  of  these  exquisitely  vrronght  gates  cannot  be 
given  here,  nor  is  there  need,  for  their  general  design  can 
be  nnderstood  from  the  familiar  plaster-casts,  and  the  deli- 
eaoy  of  the  modelling  and  decoration,  the  wonder  of  gronp- 
ing  and  perspective,  are  recalled  by  the  photograph.  These 
bronse  gates  nave  made  Ghiberti's  renown, casting  into  the 
shade  other  lovely  pieces — a  statue  of  John  the  Baptist 
outside  of  Or  San  Michele,  two  bas-reliefs  on  the  oap- 
tismal  font  in  the  cathedral  of  Siena,  the  St.  Stephen,  the 
SL  Matthew,  and  even  the  sarcophagus  of  St.  Zenobius,  in 
the  S.  Maria  del  Fiore — which  share  with  the  gates  the 
praise  of  being  the  finest  works  of  their  kind  in  Italy. 
Ghiberti  was  an  architect  also,  deemed  worthy  to  be  asso- 
ciated with  Brunellesehi,  and  an  excellent  painter  on  glass. 
He  was,  too,  a  man  of  letters,  author  of  treatises  on  Italian 
art,  on  proportions,  and  on  sculpture.  The  first  was  pub- 
lished entire  in  1841.  The  last  was  published  in  part. 
LUbke  ctdls  Ghiberti  "  one  of  the  greatest  sculptors  in  all 
ages."  0.  B.  Frothivohav. 

Ghi'ka,  the  name  of  a  princely  family  of  the  Danubian 
principalities,  over  which  several  Ghikas  ruled  as  hospo- 
dars,  and  in  which  many  of  them  held  very  high  state  offices. 
In  1657,  George  Ghika  was  first  appointed  by  Turkey  hot- 
podar  of  the  principalities,  and  after  him  eight  other  mem- 
bers of  that  family  held  the  same  princely  office  in  Moldavia 
or  in  Wallachia.  Since  the  beginning  of  this  century,  Alex- 
ander, Constantin,  Demetrius,  and  John  have  been  the  most 
oelebrated  and  the  most  active  members  of  the  Ghika  family. 
They  took  part  in  all  the  oonspiraoies  and  political  meat- 
ores  which  finally  brought  about  the  fusion  of  the  two  prin- 
cipalities of  Moldavia  and  Wallachia  into  a  single  state, 
now  called  Ronmania,  and  they  hold  a  large  influence  over 
the  affairs  of  that  country.  F£lix  AtrcArairx. 

Ghilan',  province  of  Persia,  on  the  north-western  slope 
of  the  Elbroos  and  along  the  Caspian  Sea.  The  coast  is 
swampy  and  bordered  by  sandbanks  and  lagoons,  but  as 
soon  as  the  ground  rises  a  little  large  fields  of  rice  and  sugar- 
canes  appear,  the  former  being  raised  in  such  abundance 
as  to  be  used  as  food  for  horses.  With  the  hills  begin  the 
forests — fruit  trees,  especially  figt  and  mulberries,  of  a 
most  luxuriant  growth  and  intertwined  by  vines  to  the 
very  top.  After  the  forests  follow  the  pastures,  and  over 
the  whole  rise  the  naked,  snow-clad  peaks  of  the  KIbroox. 
But  this  beautiful  land,  whose  fertility  is  equalled  by  the 
vales  of  Hittdostan  only,  is  very  nnbealthy ;  and  neither  its 
area  nor  the  number  of  its  inhabitants  is  known. 

Ghirlanda'jo  (Dominioo  Bioordi,  or,  as  some  say, 
CoRRADi),  a  Florentine  painter,  called  Ghirlasdajo  after 
his  father,  who  derived  the  name  either  from  the  manufac- 
ture or  the  sale  of  children's  garlands — whether  in  metal 
or  not  is  doubtful.  He  was  a  goldsmith,  and  nnder  him 
his  distinguished  son  learned  drawing  and  designing. 
Domenico  was  b.  in  Florence  probably  in  1449,  and  d. 
probably  in  1498 ;  the  dates  vary.  As  a  boy  he  was  re- 
markable for  correctness  of  eye  and  hand,  and  used,  says 
Vasari,  to  catch  the  likenesses  of  people  as  they  passed  by 
the  shop.  The  chapels  and  chnrcnes  of  Florence  bear  tes- 
timony still  to  the  originality,  freshness,  and  delioaoy,  as 
well  as  to  the  exuberance,  of  his  genius.  The  accuracy 
of  his  portraits,  the  freshness  of  his  nature,  the  liveliness 
of  his  grouping,  the  unconventional  ease  of  his  treatment, 
attracted  attention  from  the  beginning.  He  painted  men 
and  women  in  the  costumes  of  their  time,  discarded  tinsel 
ornaments,  gilded  scrollwork,  and  plaster  borderings,  sub- 
stituting in  their  place  honest  brush-work.  The  aiirial 
perspestire  was  so  wonderful  that  he  is  credited  with  hav- 
ing been  the  discoverer  of  its  laws.     He  painted  in  oil,  bat 
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obi«fly  in  tnteo,  and  very  mneh  in  plsees  exposed  to  the 
weather;  which  explains  the  ruinoas  oondition  of  inanyof 
his  piotures.  When  about  thirty  years  old.  Pope  Sixtus 
IV.  invited  him  to  Rome  to  assist  in  dooorating  his  chapel. 
Of  his  two  piotures  there,  but  one,  Christ  calling  Peter  and 
Andrew  from  their  Nett^in  preserved.  Gbirland^o  painted 
in  Pisa,  Lnooa,  and  Siena,  but  his  best  work  is  seen  in 
Florence,  especially  in  tbe  Tassetti  chapel,  in  the  church 
of  tbe  Trinity,  and  in  the  choir  of  Santa  Haria  Novella. 
In  the  first  series  portraits  are  introdaood  of  Lorenzo  do' 
Medici  and  other  eminent  Florentines,  and  in  the  last  se- 
ries, in  the  portion  illustrating  the  life  of  the  Virgin,  is  tbe 
celebrated  portrait  of  Ginevra  de'  Renci,  a  young  beauty  of 
Florence.  The  altar-piece  of  the  Tassetti  chapel,  in  which 
the  artist  has  introduced  his  own  portrait  as  a  shepherd,  is 
in  the  gallery  of  the  Academy.  Onirlandajo's  influence  on 
Italian  art  was  very  great.  He  was  a  man  of  ideas  as  well 
as  of  skill,  of  great  facility  and  boldness  of  oooception — 
an  innovator  and  discoverer.  Michael  Angelo  is  said  to 
have  studied  with  him  aa  an  apprentice,  for  three, years, 
when  fourteen  years  old.  O.  B.  FKOTHiRGHAji. 

Ghirlandajo  (Ridolfo),  son  of  the  preoeding,  also  an 
artist  of  very  great  talent.  He  wa<  b.  in  1482 ;  d.  in  1560. 
One  of  his  beat  works  represents  St.  Zenobius  raising  a 
dead  boy  to  life.  This  extraordinary  pieture  Is  in  the 
UIBii  at  Florence. 

Ghinatendll',  or  Koatendll',  town  of  European  Tur- 
key, in  the  province  of  Nissa,  on  the  Strymon.  It  has 
warm  sulphuroas  springs.     Pop.  8000, 

Ghl'zeh,  or  Glzeh  [also  written  Jikzeh],  in  Egypt, 
on  the  left  bank  of  the  Nile,  just  above  Cairo.  It  was  for- 
merly a  large  and  splendid  town,  but  now  it  is  mostly  in 
ruins.  The  principal  pyramids  are  in  its  immodiate  neigh- 
borhood. (See  PvRAXiDR.) 

Ghiz'nevides,  a  famous  dynasty  of  Afghan  monarchs 
who  reigned  at  Ohatni  (Ohixni  or  Obuznee)  and  at  La- 
bore  from  961  A.  D.  to  1184.  At  the  time  of  the  Sultan 
Mahmoud  (d.  1030)  the  empire  bad  its  widest  extent,  oc- 
cupying a  great  part  of  Persia,  Western  Tartary,  a  part  of 
India,  and  the  intermediate  countries.  These  Bultans  were 
leatous  orthodox  Mohammedans. 

Ghiz'ni)  or  Ghuznee,  town  of  Afghanistan,  on  a  river 
of  the  same  name.  It  was  formerly  a  strong  fortress,  but 
is  now  of  little  cDnsequonce.  In  the  neighborhood  are  the 
ruins  of  Old  Ghlini.     Pop.  from  3000  to  10,000. 

Ghog'gra,  or  Ghog'ra,  a  river  of  Hindostan,  one  of 
tbe  largest  affluent*  of  the  Ganges,  rises  in  lat.  30°  28'  N., 
Ion.  80°  40'  B.,  at  an  elevation  of  between  17,000  and 
18,000  feet,  in  the  glaciers  of  the  Himalayas ;  enters  the 
plains  of  Hindostan  in  lat.  29°  6'  N.,  Ion.  80°  13'  £.,  at  an 
elevation  of  T9S  feet,  and  joins  the  Ganges  in  lat.  25°  46' 
N.,  Ion.  84°  40'  E.,  150  miles  l>elow  Bonares,  after  a  course 
of  about  600  miles.  After  its  descent  into  the  plains  it  is 
navigable  for  large  boats  in  all  seasons,  though  its  navi- 
gation is  somewhat  difficult  on  account  of  shoals. 

Ghost  [Ang.-Sax.  giet,  "spirit,"  "  breath  "],  tbe  spirit 
of  a  human  being,  or,  in  a  more  popular  sense,  an  appa- 
rition, or  a  departed  human  spirit  made  visible.  Belief  in 
the  occasional  appearance  of  ghosts  exists  in  all  countries, 
and  has  existed  in  all  ages.  Among  the  more  recent  de- 
velopments of  this  belief  we  may  note  the  newer  phases 
of  the  so-called  spirit  manifestations,  which  are  (1873-74) 
being  studied  by  Sir  W.  Crooke  and  bis  able  coadjutors. 

Artificial  ghosts,  such  as  are  seen  upon  the  stage,  are 
easily  made  by  means  of  glass  plates  which  reflect  only  a 
faint  outline  of  the  person  who 

f>ergonate8  the  ghost.  By  equal- 
y  simple  means  the  ghosts  may 
be  magnified,  distorted,  decapi- 
iatcd,  etc.,  in  many  surprising 
ways. 

Ghost)  Holy.  See  Holt 
Qbost. 

Ghost-Sfoth,  the  Hepialut 
\umuli,  a  European  moth  of  the 
family  Bombycidfe,  whose  destruc- 
tive larvte,  known  as  oUere,  bore 
in  hop-vines  and  the  stalks  and 
roots  of  many  plants.  The  moths 
are  white  below  and  brown  above; 
and  hence,  as  the  upper  surface  is 
turned  towards  or  away  from  the 
spectator  in  flight,  the  moth  ap- 
pears and  disappears  by  turns. 
Hence  tbe  name.  The  genus  is 
American  niro. 

GhnmnriUi'na,  town  of 
Boumclia,  Turkey,  80  miles  S.  W. 
of  Adrinnople,  and  not  far  from 
the  .figean  Sea.     Pop.  8000. 


GhAr,  Ganr,  or  Ghore,  Dynasty  of,  desoendaDta 
of  an  ancient  race  of  Afghan  prinees,  were  tbe  second 
line  of  Mohammedan  rulers  in  Hindostan.  Allah-ad-deen 
(d.  1160)  almost  destroyed  the  power  of  the  Ghiinevides, 
and  his  snooessors  conquered  the  whole  country  from  the 
Caspian  to  the  Bay  of  Bengal ;  but  their  power  was  short- 
lived. The  period  of  their  authority  is  usnally  given  as 
from  1176  to  1206,  after  which  their  power  was  feeble  and 
hardly  more  than  nominal.  They  are  also  called  GnftRi 
and  OonniDBS. 

Gi'ant  and  Dwarf.  The  term  giant  [Gr.  yiyat]  is 
primarily  a  mythological  one.  Tbe  Greek  giants  were 
huge  eartb-lxim  beings,  who,  according  to  the  older  wri- 
ters, bad  the  form  of  men  (later  writers  made  tbem  hid- 
eous monsters),  and  who  revolted  against  tbe  gods,  who 
finally  slew  them.  The  Norse  mythology  gives  the  giants 
(jotuos,  frost-giants,  etc.)  a  very  prominent  place.  The 
giants  are  held  by  some  writers  to  represent  the  adverse 
forces  of  nature — by  others,  human  enemies  of  foreign 
race.  Thus,  English  folk-lore  abounds  in  traditions  and 
nnrsery-tales  of  Cumisfa  and  Welsh  giants,  and  Cesar 
speaks  of  the  huge  stature  of  the  ancient  Germans  and 
Qauls.  But  in  authentic  history  there  are  accounts  of 
races  of  men  of  very  large  sixe.  The  Hebrew  Soriptnrea 
allude  to  giants  (nephilim)  before  the  Flood,  and  in  and 
about  Palestine  there  were,  in  Joshua's  time,  the  Reph- 
aim,  Anakim,  Emim,  and  Zamxummim,  all  men  of  great 
stature.  The  names  of  Og,  two  Goliaths,  Ishbitienob^ 
and  Saph  are  preserved  to  us.  In  comparatively  recent 
times  thete  was  a  belief  that  the  Patagonians  and  the  men 
of  Guayaqnil  were  giants ;  and  it  is  now  unquestionable 
that  the  former  do  considerably  exceed  in  stature  tbe  aver- 
age  of  mankind.  Scores  of  well-authenticated  instanoes 
could  be  cited  of  persons  exceeding  7i  feet  in  height. 
Several  are  on  record  of  men  measuring  9  or  even  9^  feet, 
but  these  examples  are  open  to  some  question.  Very  tall 
persons,  it  is  observed,  are  much  less  numerous  than  those 
who  are  undersiied.  As  a  rule,  "giants"  are  compara- 
tively feeble  in  body  and  mind,  and  nearly  all  are  short- 
lived. There  is  on  record  an  account  of  Bishop  Berkeley's 
attempt  to  produce  a  giant.  We  are  told  that  ho  fed  an 
orphan  named  Magrath  on  selected  articles  of  food,  and 
that  when  he  diod,  aged  twenty,  Magrath's  heigbt  was  7 
feet  8  inches.  Of  the  parentage  of  Magrath,  or  of  the  food 
used,  we  know  nothing. — Dwarf  (Gothic  ztcerg;  perhaps, 
says  Grimm,  the  Gr.  Hovpyit,  "divine  worker  )  is  also  a 
mythological  name.  Dwarfs,  fairies,  elves,  pygmies,  pixies, 
and  a  host  of  nations  of  little  folk,  figure  in  the  traditionary 
lore  of  many  nations.  It  is  remarkable  that  the  Greeks  placed 
the  pygmies  on  the  banks  of  the  upper  Nile,  precisely  the 
region  where  modem  travellers  have  found  whole  tribes  of 
dwarfish  men.  The  Esquimaux  and  other  far  Northern 
races  are  also  undersiied.  It  is  probable  that  the  character 
of  the  food  and  the  other  surroundings  have  in  these  in- 
stances determined  the  dwarfish  habit.  In  isolated  casee 
it  apjftears  mostly  to  result  from  disease  of  tbe  foetus  or  its 
envelopes.  It  may  terminate  in  premature  decay  of  mental 
powers  and  in  early  death,  but  is  far  less  likely  to  do  so 
than  the  opposite  overgrown  oondition.  Indeed,  there  are 
many  examples  of  dwarfish  persons  with  more  than  ordin- 
ary intelligence  who  have  lived  to  a  great  age.  A  dwarfed 
state  is  sometimes  associated  with  rachitic  deformity,  but 
many  dwarfs  are  perfectly  symmetrical.    C.  W.  Oreehc 

Giant's  Causeway,  The,  a  magnifloent  exhibition 
of  oolamnar  basalt  on  the  N.  coast  of  Ireland.    Tbe  oat- 
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pouring  of  lara  in  Tertiary  tlines  that  formed  the  beda  of 
b«uU  of  the  lalands  of  Hall  aod  Staffa,  off  the  Sootob 
oout,  at  the  same  period  orerwhelmed  extensive  tracU  in 
irhat  is  now  the  oonnty  of  Antrim,  and  the  coaat  for  some 
railu  E.  of  Portrush  is  formed  of  dark  Toloanio  rockg, 
whieh  by  their  unequal  decomposition  giro  rise  t«  a  line 
of  oliCTs  from  400  to  £00  feet  in  height,  remarkable  for  their 
boldness  and  wild  piatnresqaeness.  The  transition  from 
the  snow-white  ehalk-rocks  whioh  it  overlies  to  the  almost 
black  basalt  gives  additional  variety  and  beauty  to  the 
scenery  around  the  Causeway.  The  cliffs  oonsist  of  thiok 
sheets  of  basalt,  with  intervening  beds  of  oohreous  clay. 
The  lower  layers  of  basalt  are  rieh  in  ceolitio  and  other 
minerals,  and  in  certain  beds  the  eolnmnar  structure  is  very 
strongly  developed,  and  in  plaoes  these  are  beautifully  ex- 
posed. The  Causeway  itself  is  a  promontory  of  columnar 
basalt  that  has  been  laid  bare  by  the  waves,  But  has  itself 
resisted  their  aotion ;  and  here  the  visitor  oan  make  his 
way  for  a  long  distance  over  an  irregular  floor  formed  of 
perfectly  developed  polygonal  columns,  whioh  remarkably 
illustrate  the  peculiarities  of  this  kind  of  rock-formation. 

Bdwabd  C.  H.  DAr. 
Giaour'  [Turkish ;  Fenian  gavr,  "  infidel "],  a  term  ap- 
plied by  Turks  and  other  MohammedsDS  to  Christians  and 
others  not  of  their  own  faith.  Its  use  is  not  always  in- 
tended as  a  reproach,  but  very  oommonly  has  that  obaraoter. 
Giard,  post-tp.  of  Clayton  oo.,  la,,  on  the  Milwaukee 
and  St.  Paul  R.  B.     Pop.  1204. 

Giar're  J  a  Sioilian  town  of  considerable  commerce,  in  the 
province  of  Catania.  It  lies  near  the  sea-shore,  and  in  its 
neighborhood,  at  Carpineta,  are  some  of  the  largest  chest- 
nut trees  known;  among  them  the  famous  eattagno  dei 
cents  cavalli.     Pop.  17,414. 

Giave'no,  town  of  Italy,  in  the  province  of  Turin, 
formerly  possessing  considerable  silk  manufactures,  which 
have  now  declined.  It  has  an  ancient  castle  sorrounded 
by  walls.  In  which  the  old  dnkea  of  Savoy  sometimes  win- 
tered with  their  court.    Pop.  9683, 

Gibbes  (Robert  Wiuns),  U.  D.,  bora  at  Oolnmbia, 
S.  C,  July  8, 1809,  graduated  at  South  Carolina  College  in 
1827,  where  he  became  assistant  professor,  and  afterwards 

SrofesBor  of  chemistry ;  took  his  medical  degree  in  Phila- 
clphia ;  became  distinguished  as  a  palseontologist,  ornith- 
ologist, ichthyologist,  and  antiquary,  as  well  as  a  physician ; 
was  twice  mayor  of  Columbia,  and  for  some  time  editor  of 
the  Dailj/  South  Carolinian  and  the  Weekly  Banner;  be- 
came in  1861  surgeon-general  of  South  Carolina,  In  1865, 
when  Columbia  was  burned  upon  its  occupation  by  Sher- 
man, his  mansion,  with  its  treasures  of  art  and  literature 
and  its  valuable  cabinets,  was  burned.  Author  of  an  ex- 
cellent Monograph  of  the  Sqaalidm;  one  of  great  value  on 
Typhoid  Pneumonia  (1842)  ;  tfciaoir  of  Jama  D»  Yeaax 
(1845);  Documentary  Sietory  of  South  Carolina  (3  vols., 
1853) ;  Sketch  of  Charlee  Frater;  Memoir  on  Moeotaurne; 
Cuba  for  Invalidt  ( 1 860 ) ;  and  many  scientifio  papers.  Was 
a  member  of  numerous  learned  societies  in  Europe  and  the 
U.  S.     D.  at  Columbia,  S.  C,  Oct.  15,  1866. 

Gibbes  (Robert  Wilsos),  M.  D.,  son  of  the  above,  b. 
June  10,  1831 ;  graduated  at  the  South  Carolina  College 
1350,  and  received  the  degree  of  M.  D.  at  the  Medioed  Col- 
lege of  South  Carolina  in  1852,  after  which  he  spent  two 
years  abroad,  continuing  his  professional  education,  chiefly 
in  Paris  and  Dublin ;  since  whioh  time  he  has  been  in  active 
duty  as  a  physician  and  surgeon.  Has  contributed  vari- 
ous articles  to  different  medical  Journals,  and  also  filled  the 
chairs  of  anatomy  and  surgery  in  the  University  of  South 
Carolina  at  Columbia  until  Oct.,  1873,  when  he  resigned  in 
oonseqaenoe  of  changes  in  the  administration  of  the  uni- 
Tersity. 

Gib'bite*)  a  fanatical  sect  of  Scotland  in  the  last  part 
of  the  seventeenth  centnry.  They  combined  some  of  the 
doctrines  of  the  Quakers  with  others  of  the  strict  Cov- 
enanters, and  were  never  numerous.  Imprisonment  of  the 
Gibbites  in  jail  broke  up  the  movement,  and  they  soon 
oea«ed  to  exist  as  a  separate  body.  Their  leader  was  a 
Bailor  named  John  Gib. 

Gib'bon^  a  name  applied  to  the  tailless  monkeys  of  the 
Bast  Indies,  belonging  to  the  genus  Hylobatea,  and  con- 
stituting, with  the  gorillas,  chimpanzees,  and  orangs,  the 
group  called  anthropomorphous  apes.  They  are  rather 
small,  very  long-armed,  destitute  of  cheek-pouches,  and 
provided  with  naked  callosities  upon  the  buttocks.  They 
are  of  gentle  disposition.  They  live  among  the  branches 
of  trees,  and  leap  from  branch  to  branch  with  great  freedom. 
Among  the  rather  numerons  species  may  be  mentioned  the 
active  gibbon  [Hylobatet  agilit),  the  hooluck  (Hylobatn 
huluk),  the  lar  {Hylobatet  lar),  and  the  white-handed  gib- 
bon {Hylohatet  albimana). 

Gibbon,  post- v.,  cap.  of  Buffalo  co.,  Keb.,  on  the  Union 
Pacific  R.  R.,  193  miles  W.  by  B.  of  Omaha. 


Gibbon  (EnwARD),  b.  at  Putney,  Surrey,  Apr.  27, 1737 ; 
studied  at  Westminster  and  Oxford,  and  in  1753  declared 
himself  a  Roman  Catholic;  was  placed  under  the  instruc- 
tion of  a  minister  of  Lausanne  1753-38,  under  whose  train- 
ing he  renounced  Roman  Catholicism  (1764),  and  acquired 
a  vast  knowledge  of  history  and  of  Latin  and  French  lit- 
erature ;  returned  to  England,  and  pursued  the  reading  of 
Greek  authors  with  much  seal ;  entered  Parliament  in  1774 
as  a  member  for  Liskeard ;  was  a  constant  Tory,  and  in 
1778  became  a  member  of  the  board  of  trade ;  resided  at 
Lausanne  1783-93,  chiefly  occupied  with  the  completion  of 
his  Hittory  of  the  Decline  and  Fall  of  the  Roman  Empire, 
the  production  of  which  was  first  thought  of  at  Rome  in 
1764,  the  first  volume  appearing  in  1776  and  the  last  in 
1788.  Besides  this  great  work,  he  produced  some  other 
relatively  unimportant  writings.  The  best  editions  of  the 
Hietory  are  those  of  Milman  and  of  William  Smith  (1855). 
The  great  merit  of  Gibbon's  work  is  diminished  by  his 
lack  of  fairness  towards  Christianity,  for  he  seems  incapa- 
ble of  appreciating  the  nobler  traits  of  the  early  Christians, 
while  alive  to  all  their  faults.  Recent  ingenious  attempts 
to  show  that  Gibbon  was  a  Christian  have  quite  failed.  In 
early  life  he  was  disappointed  in  a  suit  for  the  hand  of  the 
lady  who  became  Hme.  Neoker  and  the  mother  of  Mme.  de 
Staiil.  He  never  married,  and  for  many  years  enjoyed  a 
large  inherited  fortune.     D.  in  London  Jan.  16,  1794. 

Gibbon  (Jorx),  b.  in  Pennsylvania  1826 ;  graduated  at 
U.  S.  Military  Academy  July,  1847,  and  entered  the  army 
as  brevet  second  lieutenant  of  artillery ;  promoted  to  be 
second  lieutenant  Sept.,  1847,  first  lieutenant  Sept.,  1850, 
captain  Nov.,  1859,  and  oolonel  36th  Infantry  July,  1866. 
Gibbon's  first  service  was  in  the  war  with  Mexico,  being 
present  at  the  city  of  Mexico;  subsequently  he  was  in 
garrison  and  on  frontier  duty  against  hostile  Indians 
till  the  outbreak  of  the  civil  war  in  1861.  During  this 
struggle  he  served  as  chief  of  artillery  of  Gen.  McDowell's 
army  till  May,  1862,  when  he  was  appointed  brigadier- 
general  of  volunteers,  and  assigned  to  the  command  of 
a  brigade  in  the  Army  of  the  Potomac,  participating  in 
the  second  battle  of  Bull  Run,  of  South  Mountain,  and 
Antietam;  in  Nov.,  1862,  ho  was  placed  in  command  of 
a  division,  which  he  led  in  the  battle  of  Fredericksburg, 
where  he  was  wounded.  At  the  battle  of  Chancellorsville 
he  was  engaged  in  the  storming  of  Marye's  Heights ;  at  the 
battle  of  Gettysburg  be  received  severe  wounds  while  in 
command  of  the  2d  corps,  and  did  not  rejoin  the  army  nntU 
Mar.,  1864,  when  he  was  placed  in  command  of  a  division  of 
the  2d  corps,  and  was  engaged  in  Gen.  Grant's  Richmond 
campaign  at  the  battles  of  the  Wilderness,  Spottsylvania, 
Cold  Harbor,  etc. :  ho  subsequently  commanded  the  24th 
army  corps,  and  was  constantly  engaged  in  the  operations 
about  Petersburg  against  the  army  of  Gen,  Lee,  up  to  the 
surrender  of  the  latter  in  Apr.,  1865.  For  gallant  services 
in  battle  he  received  the  successive  brevets  fVom  major  to 
that  of  major-general  U.  S.  A.  In  1869  be  was  transferred 
to  the  command  of  the  7th  Infiuitry.         G.  C.  SiVHOiis. 

GibOiions  (Abbt  Hoppkr),  b.  in  Philadelphia  Dec.  t, 
1801,  daughter  of  Isaao  T.  and  Sarah  Hopper;  was  a 
teacher  in  Philadelphia  and  New  York ;  was  married  in 
1833  to  James  S.  Gibbons  of  Wilmington,  Del. ;  since  1836 
their  home  has  been  in  New  York.  In  1345,  Mrs.  Gibbons 
was  an  efficient  co-worker  with  her  father  in  the  formation 
of  the  Women's  Prison  Association,  and  in  founding  the 
homes  for  discharged  prisoners,  since  known  as  "The 
Isaac  T.  Hopper  Home."  In  this  interest  she  has  been  a 
frequent  visitor  to  the  Tombs,  Blackwell's  and  Randall's 
Islands,  and  similar  institutions.  In  1861,  Mrs.  Gibbons 
visited  the  army  hospitals  at  Washington,  and  thronghont 
the  war  rendered  emoient  services  in  hospital  and  camp, 
often  at  great  personal  risk.  The  anti-slavery  sympathies 
of  her  husband  and  herself  were  well  known,  and  in  the 
New  York  riots  of  1863  their  house  was  one  of  the  first  to 
be  sacked.  In  1871  she  was  actively  interested  in  the  es- 
tablishment of  the  New  York  infant  asylum,  and  is  now 
one  of  its  chief  managers.  In  1873  she  took  an  active  part 
in  opening  the  New  York  diet  kitchen,  and  is  president  of 
the  association  which  supports  it.       Sarah  8,  Thayer. 

Gibbons  (  Charles),  fourth  son  of  W.  G.,  a  distinguished 
member  of  the  Philadelphia  bar,  was  b.  at  Wilmington  Mar. 
30,  1814 ;  studied  law  in  the  office  of  Charles  Channcey, 
Philadelphia,  and  was  admitted  to  practice  in  1838;  was 
president  of  the  National  Whig  Cluo  in  1844;  for  several 
years  a  member  of  the  State  senate,  and  Speaker  of  that 
body  in  1847 ;  actively  promoted  the  passage  of  a  law  to 
punish  the  kidnapping  of  negroes,  to  prevent  the  use  of  the 
State  jails  for  the  detention  of  fugitive  slaves,  and  prohib- 
iting the  judges  of  the  State  courts  and  ma^strates  from 
issuing  writs  for  the  arrest  of  such  fugitives ;  was  ohair- 
man  of  the  first  Republican  State  committee,  one  of  the 
founders  of  the  Union  League,  the  first  organisation  of  that 
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kiod  in  the  V.  B.,  >nd  tbe  author  of  it<  eoostitntion ;  np- 
rosonted  the  government  under  a  ipeoial  commission  during 
the  civil  wu  in  the  argument  of  priie  oases  in  the  U.S. 
courts  at  Philadelphia,  and  is  now  a  praotising  lawyer  in 
that  oity.  Ho  is  oonneoted  with  a  number  of  the  most 
nsefnl  benevolent  institationi  in  the  city  and  State. 

Gibbons  (Gdwakd),  fifth  son  of  W.  O.,  was  b.  in  Wil- 
mington Doc.  7,  1817;  studied  law,  and  resided  some  time 
in  Philadelphia;  subsequent] v  graduated  in  the  Crosby 
Street  Medical  College  of  New  York;  removed  to  San  Fran- 
ciioo  in  1850,  and  became  a  luooessful  physioian.  Is  now 
a  member  of  the  California  Stats  legislature. 

Gibbons  (anraLiKo),  a  wood-carver,  b.  in  Rotterdam 
in  1618;  came  to  London  after  the  Great  Fire  of  1886,  and 
was  taken  into  the  employment  of  Charles  II.,  and  aitor- 
wards  of  Qeorge  I.  Several  of  the  princely  houses  of  Eng- 
land— Chatsworth,  Potworth,  and  Burghley — contain  spe- 
cimens of  his  exquisite  work  in  screens,  sideboards,  chim- 
ney-pieces, ornamental  panel!  with  flowers,  fruit,  birds, 
carved  with  a  preoision  and  delioaoy  that  entitle  them  to 
the  rank  of  works  of  very  fine  art.  Oibbons  d.  at  his  house 
in  Bow  street,  London,  Aug.  3, 1721.    0.  B.  Frothihoha.ii. 

Gibbons  (William),  M.  D.,  was  one  of  the  fifth  in  de- 
scent from  the  Quaker  emigrants  who  accompanied  William 
Fenn  and  settled  in  PennsyWania  about  167^80.  He  was 
b.  in  Philadelphia  Aug.  10,  1781,  and  was  educated  with 
special  care  by  his  father,  who  was  for  some  years  a  classi- 
<al  teacher  of  eminence  in  that  city.  William  studied  medi- 
cine, and  obtained  his  degree  in  the  medical  school  of  the 
University  of  Pennsylvania  in  1805,  soon  after  which  he 
settled  in  Wilmington,  where  be  resided  the  rest  of  his  Ufo. 
To  the  duties  of  his  profession  he  added  the  study  of  the 
natural  sciences.  He  made  excellent  progress  in  philologi- 
sal  studies  and  the  acquisition  of  languages,  and  among 
them  the  Hebrew,  in  which  he  attained  to  a  remarkable 
proftcienoy.  In  the  earlier  part  of  his  professional  career, 
while  his  medical  practice  was  not  yet  arduous,  he  devoted 
much  time  to  the  culture  of  ornamental  plants,  and  estab- 
lished a  nursery  of  grafted  fruit  trees— a  business  which 
has  been  maintained,  and  is  still  prosecuted  in  that  locality. 
He  was  among  the  earliest  promoters  in  Wilmington  of 
associated  efforts  for  the  spread  of  soientifio  knowledge, 
among  which  was  the  Delaware  Academy  of  Natural  Sci- 
ences, of  which  he  was  the  first  president,  and  to  which  ho 
contributed  mauy  valuable  essays.  He  was  the  first  presi- 
dent of  the  Peace  Society  and  also  of  the  State  temperance 
organization  in  Delaware.  He  was  an  active  member  of 
the  society  for  preventing  the  kidnapping  of  colored  peo- 
ple— a  business  which  was  promoted  oy  the  proximity  of 
tV ilmington  to  the  Baltimore  slave-market.  Aoout  1823-25 
Wilmington  became  the  head-quarters  of  a  prolonged  re- 
ligious contrbversy  originating  in  an  attack  by  an  eminent 
Presbyterian  clergyman,  under  the  signature  of  ''  Paul," 
on  the  principles  and  doctrines  of  the  Society  of  Friends. 
The  dispute  soon  enlarged,  and  grew  into  a  general  po- 
lemical war  between  the  Unitarians  and  the  Trinitarians. 
Dr.  Oibbons,  though  deeply  interested,  did  not  appear  in 
the  controversy  as  a  writer,  but  near  the  close  of  it,  under 
the  signature  of  "  Vindex,"  he  addressed  a  letter  to  the 
Presbyterians,  entitled  Truth  Vindicated,  an  able  and  sue- 
eessful  refutation  of  the  charges  preferred  by  "  Paal,"  and 
one  of  the  clearest  expositions,  and  perhaps  the  belt  de- 
fence, of  the  doctrines  of  Friends  which  nas  been  pub- 
lished in  modern  times.  Willi  AH  DARLixaTOH. 

Addenda. — The  religions  eontroreny  noted  above  was 
soon  followed  by  another,  in  whieh  Dr.  Oibbons  took  a 
leading  part;  this  was  l)etween  the  two  divisions  of  the 
Society  of  Friends  which  have  been  known  since  that  time 
as  "  Friends "  and  "  Orthodox  Friends."  The  final  sen- 
sration  of  this  long  harmonious  body  was  consummated  in 

1827.  (See  Qcakkrs.)  Dr.  Oibbons  established  and  main- 
tained for  several  ^cars,  at  his  own  expense,  a  religions 
periodical  publication  called  The  Berean,  whieh  in  four 
volumes  covering  the  period  from  Feb.,  1824,  to  Sept., 

1828,  is  esteemed  by  the  Society  of  Friends  as  the  best- 
aooredited  history  extant  of  the  events  embraced  by  it. 

Dr.  Oibbons  was  himself  one  of  thirteen  children,  and  left 
afamily  of  the  same  number,  of  whieh  eleven  still  survive. — 
HiSBT  OlSBOMS,  the  eldest,  was  b,  in  Wilmington  Sept.  20, 
1808;  graduated  in  the  medical  department  of  the  Uni- 
▼•rsity  of  Pennsylvania  in  1829  ;  practised  medicine  some 
years  in  Philadelphia,  and  was  widely  known  as  a  lecturer ; 
removed  to  San  Francisco  in  1850.  He  is  now  professor 
of  the  prinoiples  and  practice  of  medicine  in  the  Medical 
College  of  the  Pacific ;  president  of  tbe  Califomia  State 
board  of  health,  and  senior  editor  of  the  Pacific  Medical 
and  Surgical  Journal,  He  is  the  author  of  a  prise  essay 
on  tobaceo,  and  of  many  addresses  and  essays  on  soientifio 
snbjects. — His  oldest  son,  Hnntr  OiBBoifs,  Jr.,  is  also  a 
graiduate  of  medicine,  associate  editor  of  the  Medical  and 


Surgical  Journal,  and  a  sucoeasful  praotitioner  in  San  Fran- 
cisco. He  entered  the  hospital  service  during  the  civil  war, 
and  became  a  skilful  surgeon. — Jahes  Sloake  Oibboxs,  the 
second  son  of  William,  was  b.  July  1,  1810;  in  early  life 
removed  to  Philadelphia,  where  be  ennged  in  mercantile 
busiaeis;  became  a  resident  of  New  York  in  1835,  and 
sinee  that  time  has  been  oonneoted  with  banks  and  finance. 
He  is  tbe  author  of  a  work  on  7%«  Banla  of  Nem  York, 
ike  Glearing-Houee,  and  tkePanie  of  1857,  350  pp. ;  also  of  a 
volume  entitled  The  Public  Debt  of  the  D.  S.,  Taxation, 
and  LiquidcUion,  275  pp. ;  and  oontributor  to  various  liter- 
ary aod  financial  periodioals. — ^William  Pxtcrs  Oibbosi 
waab.  in  Wilmington  Apr.  19, 1812;  removed  to  Philadol- 
phia«  where  he  engaged  in  theprinting  business ;  established 
a  soientifio  journal,  of  which  he  was  the  editor ;  removed, 
OB  invitation,  to  Poughkeepsie,  N.  T.,  to  take  charge  of  a 
boarding-school  for  young  ladies ;  in  the  mean  time  studied 
medicine,  and  graduated  iu  the  New  York  University;  re- 
moved to  San  Francisco,  where  he  is  now  a  successful  prac- 
titioner and  an  occasional  writer  on  scientific  subjects. 

Gibbs  (ALrRZD),  b.  in  New  York  1824;  graduated  at 
West  Point,  and  entered  the  army  as  brevet  second  lieutenant 
mounted  rifles,  July,  1 846.  In  the  war  with  Mexico  be  was 
engaged  in  the  siege  of  Vera  Crus,  in  tho  battles  of  Cerro 
Oordo  (where  he  was  wounded),  Contreros,  Chumbusoo, 
Chapultopec,  and  was  present  at  the  capture  of  tbe  city  of 
Mexico ;  brevet  first  lieutenant  and  captain  for  gallant  con- 
duct in  battle.  Promoted  to  be  second  lieutenant  of  rifles 
in  1847,  and  first  lieutenant  1853.  From  1848  to  1856  he 
was  aide-de-camp  to  Gen.  Persifer  F.  Smith,  serving  on 
the  Pacific  coast  and  in  Texas;  from  1866  to  1861  he  was 
engaged  mostly  on  frontier  duty  and  against  hostile  In- 
dians. In  July,  1861,  he  was  taken  prisoner  in  New  Mex- 
ico. Upon  being  paroled  (Aug.,  1802),  he  was  appointed 
colonel  of  tho  130th  New  York  Vols.,  Sept.,  1862,  being 
engaged  in  operations  about  and  defence  of  Snfi'olk,  Va., 
till  Aug.,  1863,  when  his  regiment  was  changed  to  be  the 
1st  New  York  Dragoons,  and  for  several  months  he  was 
engaged  in  organising  it  as  a  cavalry  regiment,  and  sta- 
tioned at  Manassas,  guarding  the  Orange  and  Alexandria 
R.  R.  During  Gen.  Grant's  Richmond  campaign  (1864- 
65)  he  commanded  a  cavalry  reserve  brigade,  participating 
in  various  actions  till  Aug.,  1864,  when  he  resumed  com- 
mand of  bis  regiment  in  the  Shenandoah  campaign,  lead- 
ing it  in  the  battles  of  Opequan,  Fisher's  Hill,  Cedar  Creek, 
besides  numerous  minor  actions.  Appointed  a  brigadier- 
general  of  volunteers  Oct.  10, 1864,  in  the  final  confiict  with, 
and  pursuit  of,  the  Confederate  army  of  Northern  Virginia^ 
he  commanded  a  brigade  of  cavalry,  being  engaged  at  Din- 
widdle Court-house,  Five  Forks,  Sailor's  Creek,  etc.,  and 
present  at  the  surrender  of  Gen.  Lee  at  Appomattox  Court- 
house. He  subsequently  commanded  a  cavalry  brigade  and 
division  in  the  division  of  the  Quif,  and  was  mustered  out 
of  the  volunteer  service  Feb.,  1866.  For  gallant  eondoot 
during  the  war  he  received  the  various  brevets  from  m^or 
to  that  of  m^or-general  U.  S.  A.  Promoted  in  tbe  army 
to  be  mijor  7th  Cavalry  in  July,  1866,  be  served  on  fron- 
tier duty  in  Kansas.  D.  Deo.  26,  1868,  at  Fort  Leaven- 
worth, Kan.  O.  C.  Simhoics. 

Gibbs  (Josiah  Willard),  LL.D.,  b.  at  Salem,  Mass., 
Apr.  30,  1790 ;  graduated  at  Yale  in  1809 ;  was  tutor  there 
1811-15;  professor  of  sacred  literature  1824—61;  librarian 
of  the  oollege  1824—43.  He  published  several  philological 
works  and  many  valuable  papers.  Among  his  works  are 
a  Hebrew  lexicon,  1824;  an  abridgment  of  Gcsenius's  lexi- 
con, 1828;  Philological  Sludiee,  1857;  Tenlonij  Etymologg, 
1860,  etc.    D.  at  New  Haven,  Conn.,  Mar.  25, 1861. 

Gibbs  (Wolcott),  M.  D.,  LL.D,  b.  in  New  York  City 
Feb.  21,  1822 ;  after  graduation  at  Columbia  College,  1841, 
studied  chemistry  and  physics  in  Giessen  and  Berlin. 
Shortly  after  his  return  from  Germany,  Dr.  Gibbs  was 
elected  professor  of  physics  and  chemistry  in  the  College 
of  the  City  of  New  York  1849;  in  1863  resigoed  this  posi- 
tion, having  been  elected  to  fill  the  Rumford  professorship 
in  Harvard  University.  Dr.  Qibbs  is  the  author  of  many 
elaborate  and  valuable  chemical  researches ;  as,  for  example, 
on  the  platinum  metals,  on  the  ammonia-cobalt  bases,  on 
the  equivalent  of  oobalt,  on  niobic  acid,  ete.  Besides  these 
he  has  made  exten<;ive  contributions  to  analytical  chem- 
istry, both  organic  and  inorganic.  In  the  department  of 
physics  his  contributions  have  been  equally  valuable  and 
almost  as  numerous;  among  them  wo  mention  as  exam- 
ples bis  elaborate  work  on  the  wave-lengths  of  light, 
that  on  vapor  densities,  and  his  methods  of  avoiding  the 
troublesome  effects  of  temperature  and  pressure  in  gas  analy- 
sis. His  memoirs  on  these  subjects,  along  with  those  on 
theoretical  chemistry,  are  scattered  among  the  volumes  of 
the  American  Journal  of  Science  and  Arte,  of  which  he 
has  for  many  years  been  one  of  the  editon. 

Gib'el,  or  Prussian  Carp,  a  small  Earopeaa  f^esh- 
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water  fiah,  the  Oi/jtrituu  gibelio.  It  ig  prized  for  the  table, 
bat  is  not  very  ea<j  to  oatoh,  as  it  aeldom  takes  the  hook. 
Gibelli'nat  •mall  town  of  Sioily,  in  the  provinoe  of 
Ttapani,  near  whioh  (at  Hagione)  are  found  very  enrioaa 
remaina  of  troglodyte  habitations — a  large  number  of  cells 
and  niohea  exeavated  in  the  aide*  and  on  the  top  of  a  hill ; 
thence  called  Lt  Jfiuatnlle, 


Gib'eon,  town  of  Palestine,  b  milea  N.  W.  of  Jem- 
aalem,  ia  mentioned  in  Joahna  x.  2,  and  in  several  other 
places  in  the  Old  Teatament.  Its  site  is  now  occupied  by 
a  small  village,  £1  Jib,  and  the  aurroanding  district  ia  well 
cultivated. 

Gibral'tar,  the  aouthemmoat  promontory  of  Spain,  ia 
an  inaulated  rock  connected  with  the  mainland  only  by  a 


Bock  of  Gibraltar.    The  signal-station  from  the  south  side. 


low,  sandy  slip  of  land  between  the  Bay  of  Gibraltar  on 
the  W.  side  and  the  Mediterranean  on  the  E.  side.  This 
rock,  together  with  that  of  Abyla,  now  Ceuta,  on  the  Af- 
rican ooast,  formed  the  so-called  Pillars  of  Hercales,  which 
by  the  ancients  were  considered  the  western  boundary  of 
the  earth.  The  Rock  of  Oibraltar  is  UOO  feet  high,  almost 
perpendicniar  on  its  southern  and  eastern  sides,  and  slop- 
ing and  accessible  only  on  its  northern  and  western  sides. 
Here  is  situated  the  town  of  Gibraltar,  containing  a  popa- 
lation  (exclusive  of  the  garrison)  of  18,695,  consisting  of 
Eogliahmen,  Spaniards,  Jewa,  and  Moors,  and  carrying  on 
a  oonsiderable  transit- trade.  Its  chief  importance,  how- 
aver,  Gibraltar  has  as  a  fortress.  In  1704  it  was  taken  by 
the  Bnglish,  and  they  have  retained  it  sinoe  as  the  key  to 
the  Mediterranean,  and  have  fortified  it,  especially  on  its 
western  and  northern  sides,  so  as  to  make  it  impregnable. 
Gibraltar  waa  named  Oebel  al  Tarik  ("Tarik'a  Moun- 
tain"), from  Tarik  ben  Zeyad,  a  famous  Saraoen  leader 
who  landed  here  in  711.  It  remained  a  Moorish  strong- 
hold till  1309,  when  Ferdinand  IV.  took  it  The  Moors 
held  it  again  1333-1462,  and  it  was  surprised  and  taken 
by  the  English  1704;  besieged  1704-05;  ceded  to  Great 
Britain  1713 ;  besieged  again  1727 ;  blockaded  and  besieged 
by  the  French  and  Spaniarda  1779-83,  when  it  made  one 
of  the  moat  obstinate  and  famous  defences  recorded  in 
history.  It  is  the  see  of  an  Anglican  and  of  a  Koman 
Catholic  bishop. 

Gibraltar,  tp.  of  Door  oo.,  Wia.,  on  Green  Bay,  Lake 
Miehigan.     Pop.  466. 

Gibraltar,  Strait  of,  eonneeta  the  Atlantic  with  the 
Mediterranean  by  a  channel  15  milea  wide  and  900  fath- 
oms deep,  between  Spain  and  Africa.  The  central  current 
of  the  channel  constantly  sets  from  the  Atlantic  into  the 
Mediterranean,  and  makes  it  very  difficult  for  Bailing  Tea- 
sels to  paaa  through  to  the  Atlantic  unleas  aided  by  a  brisk 
east  wind.  The  lower  level  of  water  in  the  Mediterraneao 
ia  caused  by  its  greater  evaporation. 

Gib'son,  county  of  S.  W.  Indiana,  bounded  on  the  N. 
W.  by  the  White  and  Wabash  rivers.  Its  surface  is  broken 
and  well  timbered,  and  its  soil  productive.  Cattle,  grain, 
tobacco,  and  wool  are  staple  products.  Carriages,  wagons, 
and  flour  are  manufactured.  Coal  of  good  quality  abounds. 
The  Evansville  and  Crawfordsville  R,  R.  traverses  the 
county.     Cap.  Princeton.     Fop.  17,371. 

Gibson,  county  of  W.  Tennessee.  Area,  760  square 
miles.  The  soil  is  highly  productive.  Cattle,  corn,  wheat, 
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ootton,  and  tobacco  are  produced.  Lumber,  wagons,  brick, 
and  flour  are  among  the  manufaeturea.  The  Mobile  and 
Ohio  and  the  Memphis  and  Ohio  R.  Ra.  traverae  the  county. 
Cap.  Trenton.     Pop.  25,666. 

Gibson,  tp.  of  Morgan  co.,  Ala.     Pop.  1274. 

Gibson,  tp.  of  Sierra  co..  Cat.    Pop.  520. 

Gibson,  a  v.,  cap.  of  Glascock  oo.,  Ga. 

Gibson,  tp.  of  Waahington  oo.,  Ind.     Pop.  1525. 

Gibson,  111.    Bee  Gibson  Citt. 

Gibson,  post-v.  of  Coming  tp.,  Steuben  oo.,  N.  T.,  1 
mile  E.  of  Coming.     Pop.  372. 

Gibson,  tp.  of  Mercer  oo.,  0.     Pop.  1100. 

Gibson,  tp.  of  Cameron  co.,  Pa.     Pop.  1236. 

Gibson,  post-tp.  of  Susquehanna  co..  Pa.     Pop.  1368, 

Gibson,  tp.  of  Manitowoc  oo.,  Wia.     Pop.  1638. 

Gibson  (Charles  Bell),  M.  D.,  aon  of  the  professor 
who  so  long  occupied  the  ohair  of  surgery  in  the  University 
of  Pennsylvania,  was  b.  in  Baltimore,  Md.,  Feb.,  1816; 
d.  of  a  heart  affection  in  Richmond,  Va.,  Apr,  23, 1865,  near 
the  close  of  the  war  between  the  States.  Soon  after  his 
birth  the  family  moved  to  Philadelphia,  where  his  father 
opposed  his  studying  medicine,  but  finding  him  so  accurate 
in  a  description  of  an  operation  then  just  performed,  the 
parent  at  once  changed  his  mind.  Dr.  C.  B.  Gibson  soon 
commenced  lecturing  to  private  classes,  and  so  successfuHy 
that  he  was  invited  to  the  chair  of  surgery  in  Washington 
Medical  College,  Baltimore;  in  1848  to  the  same  professor- 
ship in  the  Riohmond  Medical  College,  Va.  When  that 
State  united  with  the  seceding  States,  he  was  made  surgeon- 
general.  In  Richmond  he  became  the  chief  consulting 
surgeon  and  operator,  and  from  excessive  labor  and  fatigue 
heart  disease  was  induced,  of  which  he  died.  Like  his 
renowned  father.  Dr.  Gibson,  Jr.,  was  a  gifted  man,  and 
gave  promise  of  great  usefulness  when  suddenly  cut  off  in 
the  prime  of  life.  Paul  F.  £te. 

Gibson  rEoMUHD),  D.  D.,  b.  at  Bampton,  Westmoreland, 
England,  1669;  passed  M.  A.  at  Queen's  College,  Oxford, 
1694  ;  become  bishop  of  Lincoln  1715,  of  London  1723.  D. 
at  Bath  Sept.  6,  1748.  Gibson  was  a  man  of  severe  virtue 
and  great  learning,  but  of  an  intolerant  spirit,  for  he  advo- 
cated penal  laws  against  the  Quakers  and  caused  Mcadc't 
edition  of  the  Restitution  of  Servetus  to  be  burned.  His 
edition  of  the  S'lxon  Chrnnivle,  with  notes  (1692),  and  the 
Codex  jurit  ecctetiattici  Angiicani  (1713),  are  very  import- 
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ant  Hia  polemioal  works,  written  against  Komanitm  and 
inSdelity,  are  highly  esteemed.  Re  translated  Camden's 
Sritanniaf  and  wrote  also  upon  archieological  and  bio- 
graphical sabjeoti. 

Gibson  (  Oeorob),  b.  in  Pennsylvania ;  entered  tbe  army 
as  captain  of  infantry  in  1808 ;  serred  through  the  war  with 
Great  Britain  1812-15;  appointed  quartermaster-general, 
rank  of  colonel,  1816;  commissary -general  1818;  which 
latter  position  he  held  for  upwards  of  forty  years;  brevet 
brigadier  and  msjor-general  U.  S.  A.  D.  at  Washington, 
D.  C,  Sept.  21,  1861. 

Gibton  (JoRx),  an  English  sculptor,  b.  July  19,  1790, 
at  GyfTyn,  near  Conway,  Wales,  the  son  of  a  landscape- 
gardener  ;  at  the  age  of  fourteen  was  apprenticed  to  a  cab- 
inetmaker, then  to  a,  wood-carrer.  He  first  studied  sculpture 
under  the  Messrs.  Francis,  statuaries  of  Liverpool.  Several 
gentlemen,  attracted  by  his  genius,  which  was  revealed  in 
models  and  figures,  supplied  him  with  money  for  a  two 
years'  residence  in  Rome.  There,  in  1817,  Cauova  wel- 
comed him,  admitted  him  without  charge  to  hia  studio  and 
academy,  and  procured  for  him  distinguiahed  patronage. 
Hia  first  pieces',  Mara  and  TVnics  and  itfero  ana  Z«an(/er, 
were  executed  for  the  duke  of  Devonshire.  After  Canora's 
death  (in  1822)  Clibson  placed  himself  under  Thorwaldsen. 
In  Rome  he  lived,  revisiting  England  but  once  in  twenty- 
four  years.  The  patronage  of  the  rich  and  great  was  lav- 
ished on  him.  King  Louis  of  Bavaria  ordered  from  him 
several  groups,  the  nobility  both  of  Italy  and  England 
prised  hia  worlcs,  and  wealthy  merchants  were  glad  to  own 
them.  Liverpool  boasts  of  many  pieces  by  his  chisel.  He 
modelled  the  statues  of  the  queen  in  Buckingham  Palace 
and  in  tbe  Princes'  Chamber  of  the  Houses  of  Parliament. 
His  ideal  pieces,  mostly  repetitions  of  classic  themes  and 
showing  little  originality,  are  familiar  through  copies  of 
photographs.  Glibson  partially  revived  the  ancient  prac- 
tice of  tinting  marble  statues  by  adding  color  to  the  .Aurora, 
the  Feiiiu,  and  the  statue  of  tbe  queen,  but  did  not  carry 
the  questionable  practice  ikr.  He  was  regularly  an  exhib- 
itor at  the  Royal  Academy  in  London,  was  eboson  an  asso- 
ciate in  1833,  and  made  a  member  in  1836.  He  was  also  a 
member  of  the  academies  of  Munich,  Bt.  Peteraburg,  Turin, 
and  St.  Luke  in  Rome.  At  the  Paris  Exposition  of  1855, 
Oibson  hat  four  pieces — a  hunter,  a  hunter  and  dog,  a 
wounded  A  mason,  and  ffgtat  tarried  atmg  bg  Ngmph*. 
D.  in  Rome  Jan.  27, 1866.  0.  B.  Frotbinohaii. 

Gibson  (Tobias)  was  b.  in  Liberty  co.,  S.  C,  in  1771 ; 
Joined  the  Methodist  ministry  in  1792;  labored  with  no- 
table success  in  the  South-east  till  1800;  went  then  to 
Natchez,  and  founded  his  denomination  in  Louisiana  and 
the  South-west  generally.  He  endured  extreme  hardships 
in  hia  pioneer  ministry,  and  was  a  genuine  hero  and  saint. 
D.  at  Natche:  in  1804. 

Gibson  (William),  M.  D.,  LL.D.,  was  b.  in  Baltimore, 
Md.,  1784;  d.  in  Savannah,  Qa.,  1868,  whither  he  had  gone 
In  feeble  health.  He  took  his  medical  degree  from  the 
ITniveraity  of  Edinburgh;  was  the  pupil  and  associate  of 
Sir  Charles  Bell ;  was  at  the  siege  of  Corunna,  1809,  and 
Waterloo,  1815,  where  ho  was  slightly  woiinded ;  was  inti- 
mate with  Sir  Astley  Cooper,  Yelpeau,  etc.,  and  had  met 
Napoleon  Bonaparte,  Lord  Byron,  Hastings,  Abemethy, 
Halford,  etc.  In  1819  he  suooeeded  Dr.  Physick  in  the 
chair  of  surgery  in  Philadelphia.  Dr.  dibson  published  a 
Si/item  of  Surgery,  in  two  vols.,  which  passed  through  nine 
editions ;  was  also  the  author  of  several  lectures,  of  Ramhlet 
in  Earopf,  1839,  containing  biographical  sketches  of  sur- 
geons, etc.  He  resigned  hie  professorship  in  1855,  which 
he  had  occupied  thirty-six  years.  He  was  the  first  to  per- 
form the  ciesarean  operation  twice  on  the  same  patient,  suc- 
oesaful  to  both  motlior  and  children.  He  was,  too,  honest 
enough  to  publish  his  unsuccessful  cases.  He  was  a  man 
of  indomitable  energy,  of  'astonishing  memory,  so  that  in 
old  age  he  could  repeat  many  poems,  and  left  no  superior 
as  a  lecturer.  Padl  F.  Evk. 

Gib'sonbarg,  post-b.  of  Luseme  co.,  Pa.,  on  the  Del- 
aware and  Hudson  R.  R.,  11  miles  N.  E.  from  Soranton. 
It  has  mines  of  coal.     Pop.  1156. 

Gib'son  City,  poet-v.  of  Ford  co..  III.,  on  tbe  Toledo 
Wabash  and  Western,  at  the  orosaing  of  the  Oilman  Clinton 
and  Springfield  and  tbe  Chicago  and  Paducah  R.  Ri.  It 
haa  one  weekly  newspaper. 

Gib'son  Station,  poat-v.  of  the  Creek  Nation,  Indian 
Territory,  on  the  Misaouri  Kansas  and  Texaa  R.  R.,  108 
miles  8.  of  Parsons  City  (7  miles  from  Fort  Gibson). 

Gib'sonville,  a  v.  of  Hocking  co.,  0.    Pop.  67. 

Gid'dings,  post-v.,  cap.  of  Lee  co.,  Texas. 

Giddin^s  (Ds  Witt  C.),  b.  in  Susquehanna  eo..  Pa., 
July  18,  1827;  studied  law,  and  removed  to  Texas  in  1852, 
making Brenbam  his  residence;  opposed  secession  in  1861, 
bat  immediately  after  tbe  withdrawal  of  that  State  from  the 


Union  entered  the  Confederate  service  as  a  private  in  the 
2l8t  Texas  Cavalry,  and  rose  to  the  rank  of  colonel.  In 
1866  was  a  member  of  the  constitutional  convention  of  that 
State,  and  subsequently  beoame  a  member  of  the  42d  and 
43d  Congresses.  A.  H.  Stspheiib. 

Giddings  (Johbiia  Rebd),  an  American  statesman,  was 
b.  at  Tioga  Point,  Pa.,  Oct.  6,  1795.     His  father  removed 
from  Lyme,  Conn.,  to  Pennsylvania  in  1772.     Six  weeks 
after  the  birth  of  their  child  hia  parents  removed  to  Can- 
andaigua,  N.  Y.     When  he  was  about  ten  years  old  they 
removed  to  Ashtabula  eo.,  0,,  a  part  of  tbe  Connecticut 
Wesl.ern  Reserve.    His  youth  was  one  of  severe  toil,  yet 
ho  became  a  man  of  great  size  and  strength,  as  well  as 
of  capacious  mind  and  generous  and  enterprising  spirit. 
After  Hull's  surrender  in  1812  be  enlisted  as  a  volunteer 
in  tbe  U.  8.  service,  and  took  part  in  a  severe  action  near 
Sandusky  Bay.     After  Praetor's  retreat  the  troops  with 
which  Giddings  served  were  sent  home.    His  education  was 
obtained  by  reading  books,  mostly  borrowed,  and  read  at 
night  by  the  light  of  a  hickory  fire.     He  taught  school, 
studied  law  with  Elisha  Whittlesey,  a  prominent  lawyer, 
and  was  admitted  to  the  bar  in  1821.    In  1826  he  went  as 
a  representative  to  the  State  legislature ;  declined  re-eleo- 
tlon  in  1827 ;  was  defeated  in  running  for  State  senator  in 
1828 ;  devoted  himself  to  his  profession,  in  which  ho  rose 
to  the  flret  rank    InI839he  waa  sent  to  Congress.    Ho  was 
not  then,  and  was  never,  an  abolitionist  in  &e  strict  sense 
of  tbe  term.     The  men  who  claimed  that  title  did  not  ap- 
prove his  views  and  seldom  commended  his  action.    His  ad- 
ncsion  to  the  Whig  party  exposed  him  to  their  assaults.  They 
labored  for  the  abolition  of  slavery  in  the  States,  while  he 
admitted  that  itwasoutof  the  reach  of  Federal  enactments. 
He  revered  the  Constitution  which  they  denounced.     He 
zealously  labored  to  preserve  the  Union,  which  they  were 
willing  to  divide.     At  the  same  time,  he  believed  that  Con- 
gress had  no  right  to  protect  slavery  in  the  States,  that 
slavery  was  a  great  evil,  and  that  it  was  wrong  and  unoon- 
stitntional  to  compel  the  free  States  or  the  general  goTem-. 
ment  td  return  fugitive  slaves  to  their  owners.     He  also 
believed  it  waa  the  doty  of  Congress  to  prohibit  slavery  in 
the  District  of  Columbia  and  the  Territories,  and  to  break 
np  the  coastwise  slave-trade.    At  that  time  the  U.  S.  gor- 
emmcnt  was  thoroughly  committed  to  the  defence  of  sla- 
very in  the  States,  and  it  was  not  lawful  to  present  peti- 
tions relating  to  it,  all  such  petitions  being  laid  at  once  on 
the  table  without  debate.     During  his  membership  of  Con- 
gress a  large  share  of  his  attention  was  given  to  the  tracing 
out  of  the  constitutional  relations  of  the  government,  the 
States,  and  the  people  to  slavery,  and  the  exposition  of  his 
views  thereupon ;  nut  he  also  took  a  prominent  part  In 
questions  of  tariff  and  of  appropriations  and  in  other  im- 
portant affairs.     He  opposeo  the  Florida  war,  on  the  ground 
that  it  was  an  attempt  to  recapture  fugitive  slaves  at  the 
expense  of  the  U.  8.     In  1841  tbe  Creole,  a  vessel  laden 
with  slaves,  sailed  from  Norfolk,  Va.,  for  Now  Orleans. 
The  slaves  arose,  seized  the  vessel,  and  finally  found  the 
British  port  of  Nassau,  N.  P.,  where  they  were  recognised 
as  free.      Mr.  Webster,  then  secretary  of  state,  having  de- 
manded compensation  of  the  British  government,  Mr,  Gid- 
dings introduced  into  the  House  resolutions  declaring  that 
the  slaves  upon  the  Creole  were  guilty  of  no  crime  in  taking 
their  freedom  upon  the  high  seas,  inasmuch  as  they  were 
ontside  of  the  jurisdiction  of  Virginia,  that  persona  held  in 
slavery  cease  to  be  slaves  when  npon  the  high  seas,  and 
that  the  demand  for  the  slaves  or  for  compensation  for  them 
was  not  warranted  by  the  U.  6.  Constitution.      For  pre- 
senting these  resolutions  (which  he  temporarily  withdrew 
at  the  earnest  request  of  many  friends)  Mr.  Oiddings  re- 
ceived the  censure  of  the  House,  without  being  permitted 
to  speak  in  his  own  defence.     He  thereupon  resiirned,  bnt 
was  at  once  re-elected  without  opposition.     In  his  early 
years  in  Congress  hia  views  were  shared  by  no  member  ex- 
cept his  friend,  John  Quincy  Adams.     In  1843  he  produced 
the  famous  "  Pscificus  "  essays  upon  the  slavery  question. 
He  zealously  opposed  the  annexation  of  Texas.     In  1844  he 
Buccessfnily  opposed  the  bill  to  pay  for  the  Amisted  ne- 
groes.    He  resisted  tbe  Joint  occupation  of  Oregon  with 
Great  Britain,  and  asserted  the  right  of  the  U.  S.  to  the 
whole.    He  opposed  the  insertion  of  clauses  in  Indian 
treaties  requiring  the  return  of  fugitive  slaves.    He  strongly 
favored  the  Wilmot  proviso.     Upon  the  nomination  of  Gen. 
Taylor  for  the  Presidency  in  1848  he  left  the  Whigs  and 
joined  the  new  Free-Soil  party.     He  declined  to^vole  for  a 
Whig  Speaker  of  the  House  in  1847  and  1849,  and  thus  in 
the  latter  year  caused  the  choice  of  a  Democratic  Speaker. 
In  1850  he  opposed  the  new  compromise,  the  fugitive  slave 
bill,  and  the  SI  0.000,000  Texas  bill.     He  afterwards  resisted 
Mr.  Douglas's  Kansas  policy,  and  in  1855,  as  senior  mem- 
ber of  the  House,  administered  the  oath  to  Mr.  Banks,  the 
first  Republican  Speaker.     In  1859,  after  twenty-one  years' 
service,  he  closed  his  Congressional  career.     Twiee  during 
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this  time  he  fell  and  became  nneonscioua  while  addressing 
the  House.  He  was  twice  assaulted  in  Congress  by  armed 
men,  and  was  once  set  upon  by  a  mob  in  Washington.  He 
met  such  attacks  with  great  courage.  In  1853  he  published 
a  volume  of  speeches  ;  in  1858  the  Exile*  of  Florida^  an 
historical  sketch  of  much  interest.  In  1861  he  was  ap- 
pointed consul-general  to  British  North  Ameriea.  He  wrote 
a  Congressional  history  of  slavery,  and  in  1864  pub- 
lished The  Rebellion,  itt  Authori  and  Camei.  D.  at  Mon- 
treal May  27,  1864.  He  was  a  man  of  deep  religious  cha- 
racter, strong  eonvietions,  and  great  ability.  A  vigoroas 
writer,  a  eogent  reason er,  a  ready  and  able  deliater,  a  iMid, 
dear  speaker,  he  often,  espeoially  when  opposed,  displayed 
great  oratorical  power.  His  serrioes  eontributad  largely  to 
the  great  changes  which  have  in  recent  years  been  made  in 
the  current  of  public  opinion.  A.  d.  Riddli. 

Gid'dy  Swamp,  tp.  of  Lexington  eo.,  S.  C.    Pop.  358. 

Gien,  town  of  France,  in  the  department  of  Loiret,  on 
the  Loire.     Pop.  6528. 

Gier  Eagle,  a  bird  mentioned  in  the  Bible,  is  gener- 
ally thought  to  be  the  "  Pharaoh's  hen  "  or  EoTPTilir  VcL- 
TDRE  ( which  see) ;  but  some  believe  it  is  the  Pelecana  ono- 
eralaliu,  a  pelican  of  the  Levant. 

Gie'aeler  (Johanx  Karl  Ludwio),  b.  at  Petershagen, 
Oermsny,  Mar.  3,  1792 ;  studied  and  taught  in  the  Halle 
Orphan-House  ISO-T-l.*};  served  against  Napoleon  1313- 
16;  taught  at  Halle,  Minden,  and  Oleres  1815-19;  became 
professor  of  theology  at  Bonn  1819,  and  at  QSttingen  1831 ; 
where  he  d.  July  8,  1854.  His  great  work  on  Church  Hit- 
lory' (1824-57 )  is  one  of  the  most  valuable  and  impartial 
works  of  the  kind  ever  produced,  but  a  somewhat  rational- 
istic spirit  has  been  remarked  in  it.  The  best  English 
translation  is  that  of  H.  B.  Smith  (New  York,  4  vols., 
1856). 

Gies'sen,  town  of  Oermany,  in  the  grand  duchy  of 
Hesse- Darmstadt,  on  the  Lahn.  It  has  annivcrsity  (founded 
in  1607)  and  other  educational  institotions.     Pop.  0831. 

GilTard'a  Ii^ector.    See  Steam-Bvoiite. 

Girford  (RoBRRT  SwAiy),  an  American  painter,  h.  on 
the  island  of  Naushon,  Oosnold,  Mass.,  Deo.  23,  1<'!40.  His 
parents  were  poor  laboring  people.  Living  on  the  sea- 
shore (his  father  was  a  boatman),  the  boy's  love  for  art 
«arly  showed  itself  in  marine  studies,  his  i«moval,  at  the 
age  of  three  years,  to  New  Bedford  and  neighboring  towns 
not  withdrawing  him  fVom  the  a^tsociations  of  his  childhood. 
His  only  education  for  the  first  ten  years  was  derived  from 
the  pnblie  school,  whioh  Ill-health  forbade  his  attending 
regnlarty.  From  that  time  onward  he  was  indebted  to  his 
own  exertions  for  his  mental  aoqnirements.  A  natural 
taste  (br  art,  inherited,  it  would  seem,  from  his  mother,  was 
developed  by  a  German  artist,  who  employed  the  lad  in 
little  services,  and  thus  became  interested  in  his  genius. 
Bnbseqnently,  good  friends,  seeing  his  promise  and  at- 
traoted  by  his  oharaeter,  lent  their  aid.  Tne  yonth  rapidly 
rose  in  power  and  reputation,  and  at  present  stands  in 
the  front  rank  of  the  younger  landsoape-painters.  His  best 
pieces  are  from  studies  made  in  the  East  in  1870-71.  At 
present  (1874)  he  is  making  further  eesthetio  explorations 
in  the  same  fruitful  field.  Mr.  Gifford  married  a  daughter 
of  Hon.  T.  D.  Bliot  of  New  Bedford.  His  residence  is  in 
New  York  City.  0.  B.  Frotkinohav. 

Gifford  (Sandvord  RoBtNSo:!),  an  Amerioan  artist,  b. 
in  Qreenfleld,  Saratoga  Co.,  N.  Y.,  July  10, 1823.  His  an- 
cestors were  among  the  earliest  settlers  in  New  England. 
His  father  was  an  iron-founder  at  Hudson  on  the  Hudson. 
Mr.  Gifford,  the  fourth  of  a  large  family,  received,  as  all 
did,  a  fair  education;  was  two  years  at  Brown  University 
(1842-44) ;  came  to  New  York  in  1845,  and  studied  draw- 
ing, perspective,  and  anatomy  with  John  Rubens  Smith ; 
drew  from  casts  and  from  life  at  the  National  Ac&domy, 
and  attended  lectures  on  anatomy  at  the  Crosby  Street 
Medical  College.  At  this  time  he  painted  portraits.  His 
attention  was  directed  to  landscape-painting  in  1840  by 
pedestrian  tours  among  the  Catskill  Mountains  and  the 
Berksbiro  Hills.  In  1851,  Gifibrd  was  elected  an  associate 
of  the  National  Academy,  and  in  1854  an  academician. 
Two  years  and  a  half  (1855-57)  were  spent  in  Europe  in 
faithful  art-work.  At  the  breaking  out  of  the  civil  war 
Gilford  joined  the  7th  New  York  regiment,  and  saw  six 
months  of  service.  Eighteen  months  more  in  Europe 
(1868-69)  added  to  his  stores  of  material.  Subsequently 
the  artist  visited  Colorado  and  Utah,  California,  Oregon, 
British  Columbia,  and  Alaska.  The  fruit  of  all  these  jour- 
neyings  has  l>een  presented  in  forty  or  fifty  oil-paintings 
of  remarkable  merit  of  design,  sentiment,  and  execution. 
Mr.  Gifford  has  his  studio  in  New  York,  and  is  one  of  the 
most  popular  of  American  arti«t«.  His  Mnntfield  Hotmt, 
Shrewttury  River,  San  Oiorglo,  Tiroli,  On  the  A'ifc,  Vene- 
tian SaiU,  Baltimore  t'n  lS6tf  are  among  the  most  charao- 
terittie  of  his  pieces.  0.  B.  Frotbinohah. 


GilTord  (William),  b.  at  Ashborton,  Devon,  England, 
Apr.,  1757;  went  to  sea  in  obildhood,  was  apprentioed  to  a 
shoemaker  in  1772,  and  afterwards,  throagh  tba  kindness 
of  friends,  was  sent  to  Exeter  College,  Oxford,  and  received 
the  patronage  of  Lord  Grosvenor.  His  saooeasfnl  Baviad 
(1797),  directed  against  the  Delia  Crusoans,  was  followed 
by  the  Mmviad  ( 1 785)  and  the  severe  Epistle  to  Peter  Pindar, 
whieh  oalled  forth  an  equally  caustic  reply.  In  1797  he  be- 
came editor  of  the  Anti-Jaeohin,  and  in  1889  of  the  ^Hor- 
terly  Reviem.  His  translations  of  Juvenal  (1802)  and  of 
Persius  are  spirited  and  accurate,  but  his  reputation  is 
founded  on  his  work  as  a  oritio  and  reviewer.  He  was  a 
most  bitter  enemy  of  the  Whigs,  and  was  distinguished  for 
his  hostility  to  Hunt,  Keats,  and  all  the  liberal  authors  of 
his  day.  His  editions  of  the  old  English  dramatists  are 
noteworthy.  Gifford  was  of  small  stature,  very  ugly  in  his 
appearance,  but  kind,  says  Southey,  to  every  living  thing 
except  authors.  The  general  voice  of  subsequent  oritieism 
has  been  adverse  to  his  opinions  on  most  questions  of  lite- 
rary taste.     D.  in  London  Dee.  31,  1826. 

Gift,  in  law,  a  voluntary  or  gratuitous  transfer  of  per- 
sonal property.  It  dififers  fh>m  a  contract  in  not  being 
based  upon  a  consideration,  which  is  essential  to  give  a 
contract  validity.  But  the  correspondence  between  the 
principles  relating  to  gifts  and  those  appertaining  to  con- 
tracts is  so  very  close — since  in  both  cases  there  is  contem- 
plated a  change  of  ownership  by  mutual  consent — that  the 
effeet  of  the  absence  of  all  consideration  upon  a  proposed 
transfer  of  lands  or  goods  either  by  one  mode  or  the  other 
is  the  same.  A  promise  to  confer  a  gratuity  in  the  fntur* 
is  virtually  an  executory  contract  without  consideration, 
and  the  lack  of  this  indispensable  prerequisite  renders  the 
intended  gift  unenforceable,  even  though  the  actual  pur- 
pose of  the  donor  may  have  been  to  completely  fulfil  his 
olfer,  and  the  most  confident  expectations  may  have  been 
excited  in  the  intended  donee.  It  is  only  the  entire  ex- 
ecution of  a  design  to  confer  a  gift  that  is  regarded  as  an 
equivalent  of  a  consideration,  and  in  whatever  other  stages 
of  fulfilment  the  purpose  of  the  donor  may  be,  no  liability 
is  fastened  upon  him,  but  he  may  recall  his  profi'er  when 
he  will.  A  gift  actually  conferred  is,  therefore,  in  effeot, 
an  executed  contract — one  merely  promiBed,^n  invalid  ex- 
ecutory eontraot.  Gifts  are  divided  into  two  olasses — gifts 
inter  ein>«,  or  Iwtween  living  persons,  and  gifts  eatua  mortit 
— I.  e.  bestowed  tn  aDticipation  of  the  donor's  death. 

I.  (H/i»  inter  vivo*. — Strictly  speaking,  this  technical 
designation  is  inoorreet,  sinoe  all  gifts  must  neoessarily  be 
made  between  living  persons,  but  it  has  become  firmly  es- 
tablished as  a  legal  term  whose  extent  of  applieation  must 
be  understood  as  limited  to  cases  in  which  there  is  no  im- 
mediate apprehension  of  death  on  the  part  of  the  giver,  or, 
if  there  be  such  apprehension,  where  it  is  not  given  on  that 
account.  The  real  distinetion  is,  that  gifts  of  this  class 
may  be  complete  within  the  donor's  lifetime,  while  gifts 
roHsa  mortis  only  take  absolute  effect  from  his  death,  being, 
as  long  as  life  lasts,  eonditional  and  revocable.  The  ca- 
pacity to  confer  gifts  which  shall  be  valid  and  irrevocable 
demands  the  same  qualifications  in  the  donor  as  to  make 
binding  contracts  or  to  perform  other  legal  acts.  Cover- 
ture, infancy,  insanity,  and  duress  would  be  causes  of  dis- 
ability, in  consequence  of  whieh  the  gift  might  be  retract- 
ed. When  the  donor  is  under  no  incompetency,  the  neces- 
sity that  his  intention  be  executed  requires  a  delivery  of 
the  property  conferred  into  the  possession  of  the  donee. 
The  transfer  of  ownership  must  be  in  reality  consummated. 
The  delivery  may  be  either  aotual,  as  by  placing  the  very 
article  intended  to  l>e  given  in  the  hands  of  the  donee,  or 
constructive.  Giving  the  key  of  a  warehouse  in  which  the 
goods  are  deposited,  or  an  order  upon  a  l>ailee  whioh  the 
latter  accepts,  are  instances  of  a  sufficient  oonstructive  do- 
livery.  The  thing  given  must  have  an  actual  existence. 
The  promise  of  the  donor,  though  in  writing,  cannot  be 
the  subject  of  such  a  gift.  Thus,  if  a  person  give  his  own 
promissory  note  or  a  check  drawn  upon  a  banker  to  an- 
other, or  an  order  upon  a  bailee  who  refuses  to  lie  bound 
by  its  directions,  the  donor's  title  is  not  in  the  least  affected 
until  the  money  is  collected  or  the  article  demanded  and 
received ;  and  before  that  time  the  gift  is  revocable.     The 

fift  in  such  cases  is  but  a  promise  without  consideration. 
Iven  a  oourt  of  equity  will  not  enforce  an  inchoate  gift, 
but  will  only  lend  its  aid  to  require  specific  performance 
when  some  valuable  consideration  has  been  naranced,  and 
a  contract  thereby  established.  After  a  complete  and  valid 
i  delivery  of  a  gift  has  been  made,  the  only  remaining  cause 
for  which  it  may  be  avoided  is  that  the  donor's  act  was  in- 
duced by  fraudulent  means,  or  that  the  gift  would  be  preju- 
dicial to  the  rights  of  oreditori>.  Artifices  practised  to 
mislead  any  person  to  his  injury  invalidate  a  gift  in  the 
same  manner  as  they  would  a  contract.  In  protecting  the 
rights  of  erediton  the  law  has  adopted  the  moral  maxim 
that  "  a  man  must  be  just  Iwfore  he  is  generous,"  and  will 
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BOt  allow  a  debtor  to  expend  in  gnttnitlm  what  ha  ought 
to  lue  for  the  dinharge  of  his  just  obligations.  (A  faller 
discuision  of  this  question  wiU  be  found  nnder  the  topio 

TBAUDnLBKT  CaHTKYAlICE.) 

II.  Oi/U  eauta  mortis. — Sifts  bestowed  in  anticipation 
of  death  differ,  in  several  important  respeots,  from  gifts 
inttr  vivo:  They  are  oonferred  only  upon  the  presumed 
oondition  that  they  shall  take  effect  in  oase  the  donor  dies 
by  bis  existing  disorder.  A  reoovery  from  the  illness 
operates  of  itself  as  an  aroidanoe  of  th*  gift,  and  no  ex- 

Sress  rerocation  is  necessary.  HoreoTer,  though  delivery 
I  an  essential  element  to  the  validity  of  the  donor's  act  to 
the  same  extent  as  in  gifts  inter  vivoa^  and  though  it  may, 
in  the  same  manner,  be  either  actual  or  oonstruotive,  it  does 
not,  nevertheless,  have  the  same  effect,  at  least  until  the 
donor's  death.     For  as  long  as  he  continues  to  live  he  has 

Eower  to  revoke  his  gift,  even  though  actual  delivery  may 
avo  been  made. 

But  apart  from  these  fundamental  distinctions,  ther«  is 
a  general  resomblanoe  between  the  two  classes  of  gifts. 
The  same  rules  as  to  legal  capacity  are  applicable,  and  as 
to  the  effect  of  the  donor's  gratuitous  promises.  The  doc- 
trine of  constructive  delivery  as  applied  to  valid  rights  of 
action,  such  as  mortgages,  policies  of  life  insurance,  de- 
posits in  savings  banks,  etc.,  has  been  carried  farther  than 
in  gifts  inter  vivot,  in  order  to  effectuate  the  donor's  intont. 
Mere  delivery  in  such  cases  is  in  general  sufficient,  even 
though  there  be  no  written  assignment  of  the  mortgage, 
policy  of  insurance,  etc.  Moreover,  the  same  qualifloations 
are  applicable  as  to  the  effect  of  fraud  upon  the  legality  of 
the  gift,  and  the  rights  of  existing  creditors  receive  the 
same  protection.  Questions  concerning  gifts  cauta  mortii 
are  frequently  entertained  by  courts  of  equity,  though  this 
is  by  no  means  the  invariable  practice.  The  validity  or 
invalidity  of  a  pretended  gift  eaiua  mortit  is  oftentimes 
difficult  of  proof,  since  the  donor's  testimony  is  of  course 
nnobtainable,  and  excellent  opportunities  are  frvqaeoUy 
afforded  for  the  assertion  of  fraudulent  claims  by  professed 
donees.  On  this  account  every  claim  of  the  kind  is  ex- 
amined with  careful  scrutiny,  and  clear  proof  is  required 
that  the  gift  was  actually  made  as  maintained  by  the  donee. 
SkAboc  Chasb.  RarisED  by  T.  W.  Dwioht. 
Gi'ger  (Gborob  Hdsoratb),  D.  D.,  b.  in  Philadelphia 
June  6,  1822  ;  graduated  at  Princeton  with  honors  in  1841, 
and  studied  divinity  at  that  place ;  was  a  tutor  there,  and 
in  1846  became  adjunct  professor  of  mathematics ;  in  1847 
adjunct  professor  of  Greek;  was  professor  of  Latin  1854-65. 
D,  in  Philadelphia  Oot.  11,  1865,  and  bequeathed  his  libra- 
ry and  a  large  amount  of  money  to  the  college. 
.  Gignouz  (Francois  Risis),  a  landscape-painter,  b.  at 
Lyons,  France,  in  1816;  educated  at  Fribourg;  studied 
art  in  the  Academy  of  St.  Pierre  at  Lyons;  entered  later 
the  School  of  Fine  Arte  in  Paris,  and  afterwards  was  a 
pupil  of  Delaroche.  He  it  was  who  conflnned  his  bent  to- 
wards landscape-painting.  In  1840  he  came  to  America, 
married,  and  entered  on  an  Industrious  career  in  New  York 
and  Brooklyn.  His  pictures  are  sincere  studies  of  Nature, 
ohiefly  in  her  more  oheerful  aspects;  thoy  display  a  sym- 
pathetic feeling,  a  oorrect  hand,  an  eye  for  picturesque 
effects,  a  rich  sense  of  color,  a  healthy  fondness  for  beauty, 
an  absence  of  everything  morbid,  and  a  freedom  from  mo- 
notony and  mannerism  that  indicates  good  training  and 
well-poised  faculties.  His  style  is  unambitious ;  his  sub- 
jects commonly  unobtrusive,  as,  for  example,  Spring,  The 
Firtt  Snow,  The  Indian  Summer.  He  is,  however,  bold  at 
times,  as  in  the  Niagara  in  Winitr,  the  Bernene  Alpa  at 
Sttnrieef  and  other  large  canvases  placed  in  public  exhi- 
bitions. The  Niagara  by  Moonlight,  in  the  Belmont  col- 
lection, is  a  good  example  of  his  power.  Mr.  Qignoux  has 
been  a  sincere  servant  of  art  in  his  adopted  country.  He 
was  chosen  the  first  president  of  tlio  Brooklyn  Art  Academy. 

0.  B.  FBOTBIItOHAlI. 

GiOion  (Albert  Leary),  M.  D.,  b,  1833  in  Pbiladel- 

Shia;  graduated  first  in  his  class  at  the  Philadelphia  High 
cbool  1850;  professor  of  chemistry  in  the  Philadelphia 
Medical  College  1853-54;  entered  the  medical  department 
of  the  n.  8.  navy  1855;  has  attained  the  rank  of  com- 
mander, and  is  medical  inspector  (1875).  Author  of  Prac- 
tical Suggestions  in  Naval  Hygiene  and  various  professional 
papers,  and  a  large  contributor  to  periodical  literature. 

G^toa',  town  of  Spain,  in  the  province  of  Asturias,  on 
the  Bay  of  Biscay.  Its  Institato  Aeturiano,  with  professor- 
ships in  mathematics,  navigation,  the  English  and  French 
languages,  its  large  cigar  manufactures,  and  its  oonsider- 
able  trade  in  fruit  and  coal,  make  Gijon  quite  a  lively  place. 
Pop.  10,378. 

Gi'la*  Ri'o«  a  river  which  rises  in  Socorro  eo.,  N.  M., 
in  the  Sierra  Hadr«,  and  flows  first  S.  W..  then  S.,  and 
finally  W.,  joining  the  Rio  Colorado  about  180  miles  from 
its  month.    lu  course  is  entirely  within  the  Territories  of 


New  Mexico  and  Arixona.  Ite  total  length  is  not  far  from 
500  miles.  One-half  ite  course  is  through  mountain-canons, 
but  ite  lower  half  flows  through  a  somewhat  level  but 
rather  narrow  valley,  well  wooded,  and  in  some  parts  very 
fertile  when  irrigated.  Ite  waters  are  utilized  also  in  gold 
and  silver  mining.  Its  lower  valley  abounds  in  ruins,  the 
relics  of  an  ancient  civilisation  represented  at  present  by 
the  Pima  and  Maricopa  Indians,  and  a  few  other  partly 
civilized  tribes.  In  ite  lower  oourse  its  depth  averages  3 
feet,  ite  breadth  60  feet,  and  ite  current  2  miles  per  hour. 

Girbeit  (Natharibl),  a  l>«7er  and  Speaker  in  the 
house  of  assembly  in  Antigua,  West  Indies,  is  distin- 
guished in  the  history  of  Methodism  as  the  founder  of  that 
denomination  in  those  islands.  He  was  in  Bngland  in 
1758,  when  he  and  two  of  his  slaves  beard  Wesley  preach. 
Master  and  slaves  became  converte,  the  slaves  being  bap- 
tized by  Wesley.  On  his  return  to  the  West  Indies,  Gil- 
bert held  religions  meetings  in  his  own  house.  He  became 
a  local  preacher  of  Methodism,  and  founded  a  society, 
chiefly  of  blacks,  which  was  the  beginning  of  the  extensive 
Wesleyan  missions  in  the  archipelago,  by  which  many 
thousands  of  negroes  have  been  Christianized.  Methodism 
became  one  of  the  chief  means  of  West  India  emancipa- 
tion, and  it  now  prevails  through  most  of  the  islands. 

Abel  Stbtess. 

Gilbert,  or  Gilberd  (William),  M.  D.,  b.  at  Colches- 
ter, England,  1540 ;  was  educated  at  St.  John's,  Cambridge, 
and  in  1573  settled  in  London.  In  1603  ho  became  first 
physician  to  James  I.  Author  of  De  magneti  magneticitque 
eorporibus  (1600)  and  Demundo  uottro  Philotophia  (1651), 
works  of  surprising  accuracy  of  stetement  and  full  of  pro- 
found thoughts.  He  stood  far  in  advance  of  his  time  as  a 
soientifio  observer  and  theorist,  and  as  a  recorder  of  facts. 
D.  Nov.  30, 1603. 

Gil'bert  Hol'low,  tp.  of  Lexington  co.,  S.  C.   P.  872. 

Gil'bertinesi  an  order  of  monks  and  nuns  founded  in 
Enghknd  by  St.  Gilbert  of  Sempringham  (I083-I189).  It 
at  first  conteined  only  nuns  who  were  Beirediotines,  but  in 
moat  of  their  houses  were  also  monks  who  were  canons 
regular  of  St.  Augustine.  There  were  also  lay  brothers, 
who  followed  the  Cistercian  rule.  The  rules  of  the  order 
were  very  strict  with  regard  to  the  separation  of  the  monks 
and  nuns.     The  order  was  extinguished  by  Henry  VIII. 

Gil'bert  Isl'and*,  or  the  Kingsmill  Group,  the 
south-easternmost  group  of  Micronesia,  containing  sixteen 
inhabited  Islands  of  ooral  formation,  situated  in  the  PaciBo, 
between  laU  1°  S.  and  2°  30'  N.  and  Ion.  172°  and  174°  iV 
B.,  and  belonging  to  the  Mnlgrave  Archipelago.  The  isl- 
ands are  low,  and  covered  only  with  a  thin  layer  of  vege- 
table mould.  Cocoanute,  taro,  and  pandanus  are  eolti vatcd. 
The  inhabitante,  who  number  about  60,000,  and  have  some 
resemblance  to  the  Malays,  are  very  rude,  and'  are  occa- 
sional cannibals.  Promising  missions  are  maintsuned  here 
by  Hawaiian  and  American  Congi«gationaliste. 

GilHiertville,  post-v.  of  Hardwick  tp.,  Mass.,  on  the 
Ware  River  and  the  Ware  River  B.  R.,  16  miles  N.  E.  of 
Palmer.     It  has  importent  manufactures. 

Gil'boa,  tp.  of  Benton  co.,  Ind.    Pop.  452. 

Gilboa,  mountainous  tp.  of  Schoharie  oo.,  N.  T. — Oo- 
boa,  post-v.  of  this  tp.,  is  at  the  falls  of  the  Sehoharie 
Creek.    Pop.  of  tp.  2227. 

Gilboa,  post-v.  of  Blanchard  tp.,  Putnam  oo.,  0. 
Pop.  315. 

Gil'chrlst,  post-tp.  of  Pope  CO.,  Minn.    Pop.  169. 

Gil'das,  a  Welsh  historian,  b.,  according  to  TJssher,  in 
511  A.  D.,  and  said  to  be  the  brother  of  Aneurin,  a  famous 
bard.  His  7)e  Calamitate,  Excidio  et  Conqveetu  Britannim 
has  been  often  printed.  Ho  is  called  "the  Wise,"  and  be- 
came a  prominent  ecclesiastic  in  Ireland,  and  later  in  Brit- 
tany. l).&70{Useher).  It  is,  however,  sharply  questioned 
whether  such  a  person  ever  lived. 

Gil'der  (Wiluak  H.)  was  b.  in  Philadelphia  Sept.  17, 
1812 ;  was  educated  at  the  Wesleyan  University,  Conn.,  and 
entered  the  ministry  in  1833.  In  1840  be  began  a  Meth- 
odist paper  in  Philadelphia  called  the  Drpotitory.  He 
served  during  several  years  as  principal  of  the  female  in-  < 
stitute  at  Bordentown,  N.  J.,  ana  subsequently  as  president 
of  the  female  college,  St.  "Thomas's  Hall,  Flushing,  L.  I. 
For  some  time  be  was  editor  of  the  Literary  Hegieler,  In 
1862  he  became  chaplain  in  the  army,  and  d.  in  hospitel  at 
Culpeper,  Va.,  in  1864.  ABEL  Stetejis. 

Gili'ittgt  the  application  of  a  thin  layer  of  gold  upon 
the  surfaoe  of  another  substance.  There  are  various  meth- 
ods in  use  of  effecting  this.  The  ancient  process,  that  of 
applying  gold-leaf,  is  still  the  best  for  many  kinds  of  work. 
Qold-loaf  is  made  to  adhere  by  the  use  of  "  gold-size,"  a 
tempera  priming  rendered  adherent  by  an  admixture  of 
glue ;  or  by  "  oil-sise,"  a  varnish  of  linseed  oil  and  ochre, 
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the  last  ohiefly  vied  for  work  that  i(  exposed  to  the  weather. 
For  gilding  book-oorere  the  leaf  !■  made  to  adhere  by  heat 
and  presanre  (if  the  eorer  is  of  cloth),  or  bj  the  use  of  albn- 
men  or  gelatine  for  leather-work.  Gold  Is  often  applied  to 
Detail  bj  means  of  an  amalgam  (whioh  ia  rubbed  on  agd 
then  heated)  or  a  solution.  A  brass  or  copper  wash  affords 
the  best  surface  for  this  kind  of  gilding.  Whatever  method 
ta  employed,  the  gilded  sorfaoe  has  to  be  burnished  after- 
ward!. Hash  gilding  is  done  by  the  electrotype  process 
(lee  BiiBOTBottpk),  or  even  by  simple  immersion  of  the 
•rtiele  to  be  gilded  in  a  gold  solution.  Qlass  and  poroelain 
are  gilded  by  the  enoaastie  method.  For  the  gliding  of 
particular  kinds  of  goods  there  are  innnmerable  speeial 
proeesae?,  many  of  them  involving  widely  various  ehemical 
reactions.  Most  of  them  are  comparatively  recent  inven- 
tions. Qilding  can  be  applied  in  layers  of  incredible  thin- 
ness by  the  newer  methods,  and  at  a  small  cost ;  hut  the  old 
standard  process  by  the  use  of  gold-leaf  is,  where  applica- 
ble^  unsaqtaised  for  dorability  and  handsome  i^pearsnee. 

Gil'«ad  ("rocky  region"),  a  district  of  Palestine, 
bounded  W.  by  the  Jordan,  B.  by  the  Arabian  desert,  If.  by 
the  Hieromax  (  Yarmik),  and  S.  by  the  Amon  (Mojib). 
Korthern  Qilead  extended  from  the  Hieromax  to  the  Jab- 
bok  {Zerka)^  about  35  miles ;  in  the  time  of  Hoses  was 
under  the  dominion  of  Og,  king  of  Baahau,  and  after  its 
•onqueat  was  assigned  to  the  half-tribe  of  Hanasseh. 
Sontnem  Qilead  extended  from  the  .Tabbok  to  the  Amon, 
about  iO  miles;  in  the  time  of  Hoses  belonged  to  Sihon, 
king  of  the  Amorites,  and  after  its  conquest  was  assigned 
to  the  tribes  of  Keuben  and  Qad.  In  wis  southern  por- 
tion, which  at  one  time  belonged  to  the  Uoabites,  were 
Nebo,  Pisgah,  and  Peor.  The  whole  district  is  wildly  moun- 
tainous (the  greatest  elevation  being  about  4000  feet  above 
the  sea),  bnt  exceedingly  piotnnsque,  clad  with  noble  for- 
ests, and  very  fertile.  The  streams,  unlike  those  W.  of  the 
Jordan,  are  perennial.  R.  D.  HiTCHOOCC. 

Gilead,  post-tp.  of  Calhoun  co.,  HI.     Pop.  498. 

Gilead,  post-v.  and  tp.  of  Oxford  oo..  He.,  on  the  Orand 
Trunk  Railway,  80  miles  N.  W.  of  Portland.     Pop.  S29. 

Gilead,  post-tp.  of  Branch  co.,  Uich.     Pop.  791. 

Gilead,  tp.  of  Horrow  oo.,  0.    Pop.  2017. 

Gilead,  Balm  of,  a  product  of  Oriental  lands,  once 
highly  valued  as  a  vulnerary  and  cosmetic,  and  for  its  odor 
as  well  as  for  its  medicinal  properties.  In  the  Levant  it 
still  sells  for  a  very  high  price,  and  is  now  known  as  Heoca 
balsam.  It  ia  the  product  of  AmgriM  QiUadenri;  an  ever- 
green shrub  now  found  chiefly  on  the  shores  of  the  Red 
Sea.  Some  think  that  the  ancient  balm  of  Oilead  was 
Uastic  (which  see),  the  product  of  Pittaeia  Ltntitau. 

The  "  balm  of  Qilead  tree "  of  the  U.  8.  is  the  Poputu* 
Mtami/tra,  a  tall  poplar  whose  large  buds  are  in  spring 
•overed  with  a  strong-smelling,  copious  resin,  whioh  is 
used  as  a  rulueraiy  and  stimulant  in  domestic  medicine. 

Giles,  eonnty  of  Hiddle  Tennessee,  bordering  on  Ala- 
bama. Area,  800  square  miles.  The  soil  is  remarkably 
fsrtile.  Cattle,  corn,  cotton,  tobacco,  and  wool  are  produced. 
Among  the  manufactured  articles  are  lumber,  brick,  and 
bnilding-stone.  It  is  tmveraed  by  the  Louisville  Nashville 
and  Great  Southern  R.  R.     Cap.  Pulaski.     Pop.  32,413. 

Giles,  county  of  S.  W.  Virginia,  between  the  Appa- 
lachian ranges  known  as  Peter's  and  Walker's  Mountains. 
Area,  275  square  miles.  The  surface  is  very  rough.  Grain, 
tobacco,  and  wool  an  produced.  Cap.  Pearisbnrg.  Pop. 
6875. 

Giles,  tp.  of  Tan  Bnron  co..  Ark.    Pop.  811. 

Giles,  tp.  of  Amelia  oo.,  Va.     Pop.  3597. 

Giles  (Heitrt),  a  clergyman,  lecturer,  and  author,  h. 
'Sor.  1, 1809,  in  Craanford,  Wexford  co.,  Ireland;  educated 
in  Belfast,  at  the  Royal  Academy,  in  the  Roman  Catholic 
faith;  this  he  departed  from  till  he  became  a  Unitarian. 
As  a  minister  of  this  seot  he  preached  in  Greenock  and  in 
Liverpool ;  in  the  latter  city  he  bore  an  able  part  in  the 
controversy  between  the  Unitarians  and  Bpiscopalians,  in 
1839,  with  Hr.  Hartineau  and  Hr.  Thom.  In  1840  he 
came  to  America,  where  bis  exoellenee  as  a  preacher  and 
lecturer  made  him  known  in  every  city  as  a  man  of  bril- 
liant gifts.  He  has  published  several  volumes  of  essays, 
lectures,  and  discourses  marked  by  ingenuity  of  thought, 
fulness  of  diction,  an^  fervor  of  style.  Their  titles  are— 
Zerturet  and  E—agt  (2  vols.,  1845);  Christian  Thought  on 
Lift  (1850);  lllittratioiu  of  Oenim  (1864);  Hmum  Life  ro 
SkaktpmtTt  (18(8).  For  many  years  Hr.  Giles  has  been 
withdrawn  by  illness  fVom  public  view.  His  residence  at 
present  is  at  Hyde  Park,  Mass.         0.  B.  Frothirbhaii. 

Giles  (William  Brawch),  b.  in  Amelia  oo.,  Va.,  Aug. 
12,  I7R2;  was  educated  at  Princeton,  N.  J. ;  became  a  law- 

Serof  Petersbnrg,  Va. ;  was  In  Congress  1790-98, 1801-02; 
■  the  U.  S.  Senate  1804-16;  governor  of  Virginia  1827- 


SO ;  Presidential  elector  1801,  1805.  D.  Dec  4,  1830.  Hr. 
Giles  entered  public  life  as  a  Federalist,  bnt  very  early  left 
that  party,  and  aeted  mainly  with  the  Jefforsonians,  but 
was  often  found  outside  of  all  party  lines.  He  was  one  of 
the  best  debaten  and  parliamentarians  of  his  time,  and  was 
prominent  as  a  State  l^lslator,  and  published  several  severe 
out  effective  political  letters.  A.  H.  Steprcnb. 

Gilesvill^,  a  v.  of  Lafayette  tp.,  HcKcan  co..  Pa.,  is 
the  S.  terminus  of  the  Buffalo  Bradford  and  Pittsburg 
R.  R.,  26  miles  from  Carrollton,  V.  T.  It  is  an  important 
shipping-point. 

Gilfll'Ian  (Gsorsb),  b,  at  Comrie,  Perthshire,  Scotland, 
1813 ;  was  educated  in  Glasgow  University ;  in  1835  be- 
came a  minister  of  the  United  Presbyterian  Chureh,  and 
since  1836  has  been  settled  at  Dundee.  Author  of  Oallery 
nf  Literary  Portrait!  (1845-55,  3  series);  The  Bardi  of  the 
Bible  (1850);  Ifijht,  a  poem  (1867);  Martyrs,  etc.  of  the 
Seottiek  Covenant  (1852),  and  numerous  other  works,  in- 
eluding  an  edition  of  the  Britieh  Poete  in  48  vols.  His  too 
ornate  style  has  invited  severe  criticism,  but  his  productions 
have  had  wide  popularity. 

Gil'ford,  tp.  of  Tuscola  co.,  Mich.    Pop.  S53. 

Gilford,  tp.  of  Belknap  co.,  N.  H.,  on  Lake  Winnepis- 
eogeo,  contains  Laoonia  (which  see),  the  capital  of  the 
county,  and  Lake  Villaoe,  an  important  manufacturing 
place,  on  the  Boston  Concord  and  Montreal  R.  R.,  27  miles 
K.  E.  of  CoDCord.  Gilford  has  6  churehes,  a  Barings  bank, 
a  largo  tmde,  and  manufactures  of  hosiery,  iron  goods, 
machinery,  shoes,  etc.  The  scenery  is  chartuing.  Pop. 
3361. 

GUI.  See WnoHTS  ahs  Measures,  by  F.  A.  P.  B ark ard. 

Gill,  tp.  of  Sniliran  co.,  Ind.     Pop.  2135. 

Gill,  post-tp.  of  Franklin  co.,  Mass.,  on  the  W.  side  of 
the  Connecticut  River,  4  miles  N.  E.  of  Greenfield.  It  ia  a 
beautiful  and  fertile  tract,  and  has  a  good  town-hall  and  a 
public  library.     Pop.  653. 

Gill  (He-icrt  Z.),  M.  D.,  b.  at  Riohborough,  Bucks  co.. 
Pa. ;  took  his  medical  degree  at  Jefferaon  Medical  College, 
Philadelphia,  1857 ;  practised  at  Columbus,  0.,  until  1861 ; 
served  1861-65  as  assistant  surgeon  and  surgeon  in  the  U.  S. 
volunteer  service,  and  received  the  brevet  rank  of  lieuten- 
ant-colonel in  1865;  studied  medicine  in  Europe  1866-67; 
practised  his  profession  in  St.  Louis  until  1873,  when  he 
removed  to  Jerseyville,  HI. ;  was  president  of  the  St.  Louis 
Microscopical  Society,  recording  secretary  of  the  St.  Louis 
Medical  Society,  corresponding  secretary  of  the  Missouri 
Medical  Association ;  was  one  of  the  publishers  of  the  St. 
Louie  Medical  and  Surgical  Journal  1872-74;  author  of 
many  professional  papers. 

Gill  (JoR5),  D.  D.,  b.  at  Kettering,  North  Hants,  Eng- 
land, 1697;  became  a  Baptist  pastor;  settled  at  Horsley- 
down  1719,and  d.  there  Oct.  14, 1771.  He  was  profoundly 
versed  in  Latin,  Greek,  and  Oriental  biblical  literature; 
was  a  high  Calvinist.  Author  of  a  voluminous  and  very 
learned  Expotitiou  of  the  Bible  (1746-68),  a  Body  of  Divin- 
ity (1769-70),  sermons,  treatises  on  baptism,  etc. 

Gill  (Theodore  Nicholas),  M.  A.,  H.  D.,  Ph.  D.,  natural- 
ist, resident  at  Washington,  D.  C,  b.  in  the  oity  of  New  York 
Mar.  21,  1837 ;  received  a  classical  education  in  private 
schools  and  under  special  tntora;  honorary  M.  A.,  M.  D., 
and  Ph.  D.,  and  member  of  the  National  Academy  of  Sci- 
enoes.  His  earlier  contributions  to  science  were  chiefly  on 
flshea,  and  later  on  mammals,  but  in  the  conraa  of  his  in- 
vestigations he  baa  published  articles  on  mollnsks,  crus- 
taceans, and  other  departments  of  natural  history,  in  all 
amounting  to  nearly  200  papere.  The  most  noteworthy  of 
these  are  Arrangement  of  the  Familiei  of  MoUutki  (1871), 
Arrangement  of  the  Fawnlie*  of  Mammal*  (1873),  and  Ar- 
rangement of  the  Familiee  of  Fiehee  (1873),  all  published 
by  the  Smithsonian  Institution. 

Gil'Iam,  tp.  of  Jasper  co.,  Ind.     Pop.  635. 

Gil'Iem  (Altan  C),  b.  in  Tennessee  1830;  graduated 
at  the  U.  8.  Military  Academy  July,  1851,  and  entered  the 
army  as  brevet  second  lientenant  of  artillery ;  promoted 
to  be  second  lientenant  Dec,  1851,  first  lieutenant  1855, 
captain  and  assistant  quartermaster  1861,  and  colonel 
24th  Infkntry  July,  1866;  served  in  garrison  and  on  fron- 
tier duty  1851-61,  and  in  the  civil  war  in  defence  of  Fort 
Taylor,  Fla. ;  as  brigade  and  chief  quartermaster  Jan., 
1861,  to  June,  1862,  being  engaged  in  the  battle  of  Slii- 
loh  and  siege  of  Corinth ;  appointed  eolonel  10th  Ten- 
nessee Volunteers  Hay,  1882,  and  was  provost-marahal 
of  the  city  of  Nashville  Aug.-Dec,  1862 ;  appointed  brig- 
adier-general of  volunteers  Aug.,  1863,  and  participated 
and  commanded  in  numerous  engagements  and  expedi- 
tions in  Tennessee.  Upon  the  reorganisation  of  the  State 
government  of  Tennessee  he  was  vice-president  of  the 
oonvention  to  revise  the  constitution  and  a  member  of 
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the  State  legialktnre ;  he  tabieqaeDtiy  oommMided  •  oar- 
alry  diritioo,  and  waa  engaged  in  variou  expedition!  and 
eombata  in  Tennenaee  and  North  Carolina.  In  Sept., 
1866,  he  yn»  musterad  out  of  the  Tolunteer  aerrioe.  For 
gallant  oonduot  in  the  field  he  reoeired  the  suoeeuire  bre- 
Tete  from  miyor  to  that  or  mi^or-general  XI.  S.  A.  In  1869 
he  was  traniferred  to  the  command  of  the  1 1th  Infantry, 
and  in  1870  tu  that  of  the  Ist  Cavalry.  He  fas  conspicu- 
ous in  the  pursuit  of  the  Modoc  Indians,  which  resulted  in 
their  capture.     D.  Dec.  2,  1876.  U.  C.  SiMMONii. 

GiUes'pie«  oonnty  of  Western  Texas.  Area,  92S 
■quai«  miles.  The  surface  is  hilly,  the  valleys  narrow,  but 
very  fertile.  The  inhabitants  are  principally  Oermans. 
Orain,  wool,  fruit,  and  pork  are  the  chief  products.  The 
climate  is  dry  and  healthful.  Coal,  limestone,  and  iron 
have  been  found,  but  the  extent  and  value  of  the  mineral 
deposits  are  not  known.    Cap.  Fredericksburg.    Pop.  3i66. 

Glllespie«  post-v.  of  Macoupin  eo.,  HI.,  on  the  Indian- 
apolis and  St.  Louis  B.  K.,  45  miles  E.  of  E.  St.  Louis. 

Gillespie  (William  Mitchell),  LL.D.,  b.  in  New 
Tork  1816;  graduated  at  Columbia  College  1834;  studied 
in  Europe;  returned  in  1845,  and  was  professor  of  civil 
engineering  in  Union  College  1845-68;  author  of  Some  at 
Sem  bg  a  Jfeic  Yorker  in  1843-44  (1845) ;  Road*  and  Mail- 
roade  (1845),  a  work  which  has  passed  through  many  edi- 
tions: Pkilniiopky  of  Mathematie;  after  Comte  (1851);  a 
treatise  on  Land-SurveifiHg  (1855) ;  another  on  LerteUing, 
Topograph!/,  and  tKe  Highir  Surveying  (1870).  D.  at  New 
Tork  Jan.  1, 1868. 

Gii'let  (Raksom  H.),  b.  in  New  Lebanon,  N.  Y.,  Jan. 
27,  1800  ;  removed  first  to  Saratoga  CO.,  and  in  181B  to  St. 
Lawrence  co.,  N.  Y. ;  studied  law  with  Silas  Wright,  and 
became  a  lawyer  of  Ogdensburg,  where  he  was  postmaster 
1830-33;  Democratic  member  of  Congress  1833-:j7 ;  an 
Indian  commissioner  1837-39;  register  U.  S.  treasury 
1845-47  ;  solioitor  U.  S.  treasury  1847-49;  assistant  C.  S. 
attorney-general  1855-58 :  solioitor  of  the  court  of  claims 
1858-81.  Author  of  a  Hitlory  of  the  Demoeratie  Party, 
The  Federal  Ooveniment  (1871),  etc. 

Gil'lett,  post-tp.  of  Oconto  eo.,  Wis.    Pop.  268. 

Gillette  (Abrahan  DDNif),  b.  at  Cambridge,  N.  Y.,  in 
1809;  became  a  Baptist  minister;  held  the  pastorate  of 
Calvary  church,  New  York,  etc. ;  anther  of  ttemoir  of  D. 
H.  Oillette,  Paator'e  Laet  Oift,  eto.,  and  became  a  large  oon- 
tribtttor  to  denominational  literature. 

Giriera>  tp.  of  Dale  eo.,  Ala.     Pop.  400. 

Gil'lies  ( JoH!c),  LL.D.,  b.  at  Brechin,  Scotland,  Jan.  18, 
1747 ;  was  educated  at  Glasgow,  whore  he  was  some  time 
Oraek  professor;  became  historiographer-royal  for  Scotland 
in  1793.  D.  at  Clapham,  London,  Feb.  15, 1836.  Author 
of  a  Hitlory  of  Ancient  Greece  (1786-1810);  published  trans- 
lations from  Aristotle,  Lysias,  and  Isoorates,  and  was  au- 
thor of  several  other  works.  Of  these  his  Hitlory  is  the 
only  one  ever  of  any  value.  Its  style  is  faulty,  and  the 
works  of  Grote,  Curtins,  and  other  late  students  have  en- 
tirely superseded  it. 

Gil'liflower  [Fr.  giroJU,  a  "clove,"  alluding  to  the 
odor  of  some  kinds ;  others  say  July  I'loieer],  s  popular 
name  for  the  omciferons  plants  of  the  genus  Mattkiola, 
called  also  by  the  general  name  of  stock  or  stook-gilliflower. 
They  are  herbaeeous  or  partly  shrubby.  All  the  common 
kinds  are  European.  Matihiola  anauiic  includes  the  ten- 
weeks  stocks;  Matthiola  Ormtut,  the  Qrecian  stock;  Mat- 
tkiola tneaniM,  the  purple  gilliflowers,  Brompton  stocks, 
etc. ;  and  Mattkiola  fenettralit,  the  large  window  stocks. 
The  varieties  are  many,  and  several  species  besides  the 
above  are  recognised.  Considerable  skill  is  required  in 
growing  fine  stocks,  which  are  favorite  flowers  in  cultiva- 
tion, especially  in  Qreat  Britain. 

Gil'Iis  (James  H.),  U.  S.  N.,  b.  May  14, 1831,  in Pennsyl- 
Tania;  entered  the  navy  as  a  midshipman  Got.  12,  1848; 
became  a  passed  midshipman  in  1854,  a  lieutenant  in  1865, 
a  lieutenant-commander  in  1862,  a  commander  in  1866 ; 
commanded  the  little  steamer  Hale  in  Rhind's  spirited  en- 

gkgement  with  a  battery  of  two  long  24-pounders  on  the 
awho  River,  S.  C,  and  received  the  commendation  of  his 
superior  officer  for  "  skilful  handling  of  bis  vessel "  and 
"efiective  planting  of  his  shells"  in  the  action.  In  com- 
mand of  the  steamer  Commodore  Morris  (North  Atlantic 
blookading  squadron)  in  1863  and  the  first  part  of  1864, 
during  which  period  he  was  actively  engag»i  afloat  and 
ashore.  Commanded  the  iron-clad  Milwaukee  at  the  time 
she  was  blown  up  by  a  torpedo  off  Spanish  Fort,  near  Mobile, 
Mar.  28,  1865,  from  which  date  until  Apr.  8,  when  the  fort 
sarrendered,  he  was  in  charge  of  the  naval  battery  engaged 
in  its  reduction.  Speaking  of  this  battery,  Rear-admiral 
Thatcher,  in  his  official  report  of  the  capture  of  Fort  Alexis 
and  Spanish  Fort,  says:  "These  very  strong  works  were 


I  heavily  bombarded  last  evening,  from  five  until  seven  o'eloek, 

I  by  army  and  navy.   Our  battery  on  shore,  under  command 

of  Lieat.-Com.  Oillis,  late  of  the  U.  S.  iron-clad  Milwaukee, 

is  highly  spoken  of  by  Gen.  Canby  for  its  efficiency  in  the 

attack."  Foxhall  A.  Pabkeb. 

Gillis  (John  P.),  U.  S.  N.,  b.  Sept.  6, 1803.  in  Wilming- 
ton, Del. ;  entered  the  navy  as  a  midshipman  Deo.  12, 1825 ; 
became  a  passed  midshipman  in  1831,  a  lieutenant  in  1637, 
a  commander  in  1855,  a  captain  in  1862;  retired  from  active 
service,  owing  to  physical  disability,  in  1864.  Commanded 
the  Monticello  at  the  capture  of  Forts  Hatteras  and  Clark, 
and  the  Seminole  in  the  battle  of  Port  Royal,  and  was  com- 
mended by  Rear-admiral  Dupont,  in  his  official  despatch 
of  Nov.  II,  1861,  fbr  "seal  and  ability." 

Foxhall  A.  Parker. 

Gil'lis  BiuO;  tp.  of  Bntler  eo.,  Mo.    Pop.  203. 

Gil'liss  (James  Mbltik),  b.  in  D.  C.  in  1810 ;  midship- 
man IT.  S.  navy  1827,  captain  1862;  organized  one  of  the 
first  astronomical  'observatories  in  the  U.  S.  183R;  organ- 
ised the  naval  observatory  1842-45 ;  was  put  in  charge  of 
the  national  observatory  1861.  D.  at  Washington  Feb.  0, 
1865.  Published  a  volume  of  the  Ameriran  Aitronomieal 
Obiervaliont  (1843),  and  a  Report  of  the  U.  S.  Atlrnnomlcal 
Expedition  of  1849-52  (2  vols.,  1855),  besides  many  scien- 
tific papers  of  importance.  He  also  introduced  important 
improvements  in  the  instruments  employed  in  astronomieal 
work. 

Gill'more,  tp.  of  Isabella  oo.,  Mich.    Pop.  88. 

Gillmore  (QrixcT  Adams),  b.  at  Black  River,  Lorain  co., 
0.,  Feb.  28,  1825;  graduated  at  West  Point  at  tbe  head  of 
the  class  of  1849,  and  entered  the  army  as  brevet  second 
lieutenant  of  engineers ;  served  three  years  as  assistant 
engineer  in  construction  of  the  defences  of  Hampton  Roads, 
Va.,  returning  to  West  Point  in  1852  as  instructor  of  mili- 
tary engineering.  In  July,  1856,  he  was  promoted  to  be 
first  lieutenant,  and  placed  in  charge  of  the  engineer  agency 
at  New  York.  He  was  promoted  to  a  captaincy  Aug.,  1861, 
and  made  chief  engineer  of  tbe  Port  Royal  expedition  under 
Brig.-Oen.  T.  W.  Sherman.  After  a  careful  reoonnoissance 
of  Fort  Pulaski,  Ga.,  Capt,  Gillmorereported  that  ho  deemed 
the  reduction  of  that  work  practicable  by  batteries  of  mor- 
tars and  rifled  guns  established  on  Tybee  Island,  1  mile 
distant  from  the  fort ;  and  he  was  at  once  placed  in  com- 
mand of  the  troops  engaged  in  the  siege.  After  nearly  two  | 
months  of  incessant  labor,  Fort  Pulaski  was  completely 
invested  and  the  Savannah  River  blockaded,  and  on  the 
evening  of  Apr.  9,  Gen.  Gillmore  (then  acting  brigadier-  ■ 
general)  issued  his  order  for  tbe  bombardment.  On  tbe 
loth,  the  commandant  of  Fort  Pulaski  having  refused  to 
surrender,  the  bombardment  was  commenced  at  8|  a.  v., 
continuing  with  little  cessation  till  2  p.  M.  of  the  1 1th,  when  ' 
the  white  flag  was  raised  from  tbe  fort,  the  surrender  being  , 
consummated  during  that  afternoon  and  evening.  (See  | 
BoMBARHMEnT.)  In  Aug.,  1862,  Gen.  Gillmore  was  assigned 
to  the  command  of  a  division  of  troops  in  Kentucky.  In 
Jan.,  1863,  he  was  placed  in  command  of  the  central  district 
of  Kentucky,  defeating  Gton.  Pegram  at  the  battle  of  Som- 
erset, for  which  service  he  was  brevatted  colonel.  In  Juns^ 
1 863,  he  was  oalled  to  command  the  department  of  the  South, 
and  in  July  following  the  10th  army  corps.  It  was  while 
holding  this  command  that  he  conducted  the  operations 
against  Charleston,  comprising  the  descent  on  Morris  Isl- 
and, the  rednotion  and  capture  of  Fort  Wagner,  and  the 
bombardment  and  practical  demolition  of  Fort  Sumter  from 
batteries  2  miles  distant.  The  general-in-chicf  (Halleck), 
in  speaking  of  this  siege,  said  :  ''  Gon.  Gillmore's  operations 
have  been  characterised  by  great  professional  skill  and  bold- 
ness. Ho  has  overcome  difficulties  almost  unknown  in  mod- 
ern sieges.  Indeed,  his  operations  on  Morris  Island  con- 
stitute a  new  era  in  the  science  of  engineering  and  gunnery." 
Transferred  to  the  James  River  in  1864  in  command  of  10th 
army  corps,  he  was  engaged  (May  13)  in  the  assault  in  front 
of  Drury's  Bluff,  and  (May  16)  at  the  battle  of  Drury's  BInff. 
Summoned  to  Washington  in  July,  on  the  approach  of  Early, 
he  commanded  two  divisions  of  the  19tb  army  corps  in  the 
defence  of  that  city  and  subsequent  pursuit  of  Eturly's  com- 
mand, when  be  received  severe  injuries  from  the  fall  of  his 
horse.  From  Nov.,  1864,  to  Feb.,  1865,  he  commanded  the 
department  of  the  South,  resigning  his  volunteer  commis- 
sion Deo.,  1865.  After  serving  on  various  boards  he  was 
j  assigned  to  his  present  duty  as  engineer  in  charge  of  forti- 
fications on  Staten  Island,  N.  T.,  and  South  Atlantio  ooaat, 
embracing  North  Carolina,  South  Carolina,  Georgia,  and 
Florida,  being  also  entrusted  with  the  improvement  of 
Charleston  harbor,  the  Savannah  and  St.  John's  rivers.  In 
June,  1868,  he  was  promoted  to  be  major,  and  Jan.,  1874, 
to  be  lieutenant-colonel  of  engineers.  For  gallant  conduct 
at  Morris  Island,  Forts  Wagner  and  Sumter  he  was  hrevetted 
brigadier-general  and  major-general  U.S.  Army.  Among  his 
published  works  are  the  Siege  and  Reduction  of  Fort  Pulatkis 
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A  Ptavtienl  Tr^atit*  on  Ltmw,  Hydraulic  Oementg,  and  Mor- 
lart;  Bnyineer  a»d  ArtUUry  Operation*  agaimt  the  De/eneet 
of  OkarUtltm  in  IStfSf  Report  on  Biton  Aggfomirf,  or  Coi- 
gnet-B(to».  Q.  C.  SiMifOlig. 

Gillott'  (Joseph),  b.  in  Warwickshire,  Eng.,  1800 :  be- 
eftme  a  Icnife-grinder  of  Sheffield,  and  l>egan  in  early  life 
tbe  maaufacturo  of  Bteel  pens  at  BirmiDgham  in  a  very 
smill  way.  Bat  his  improremeots  in  steel  pens  gradaallj 
increased  their  popularity,  and  his  establishment  became 
by  far  the  largest  in  the  world  in  that  line  of  mannfaoture. 
His  acquired  wealth  was  great,  and  he  made  a  famous  col- 
lection of  paintings.     D.  at  Birmingham  Jan.  6,  1872. 

GUI-over- the-Gronnd,  or  Ground  Ivr,  the  Ifepeia 
Oheioma,  a  strong-smelling,  trailing  plant  naturalized  in 
the  U.  S.  from  Europe,  belongs  to  the  Labiatse.  It  was 
formerly  used  in  medicine,  chiefly  as  a  domestic  remedy  for 
colds,  coughs,  etc. 

Gill'rar  (Jahbs),  b.  17S7  at  Chelsea,  Eng.,  the  son  of 
a  pensioner;  was  a  goldsmith's  approntioo;  ran  away  with 
a  company  of  strolling  actors ;  studied  art  at  the  Royal 
Academy ;  became  a  good  engraver,  chiefly  distinguished 
as  an  unriTalled  political  caricaturist,  in  which  line  of  art 
he  produced  some  1200  copper-plate  etchings.  His  intem- 
perate habits  brought  on  insanity,  and  ho  d.  of  delirium 
tremens  at  London  Jnno  1, 1815,  (See  his  ti/»  and  Time* 
(1874),  by  T.  Wkight.) 

Gills  [Lat.  branekim],  the  organs  of  respiration  in 
fishes,  batraehian  larvae,  insects,  crustaceans,  moliusks, 
molluscoids,  etc.  In  Bryosoans  and  Brachiopods  the  gills 
are  fringes  of  tentacles  around  the  mouth.  These  are  hol- 
low, and  contain  the  circulatory  fluid,  which  is  aerated 
through  their  walls.  The  Lamellibranchiates  are  so  named 
from  the  fact  that  their  gills  arc  thin  lamellfe,  two  of  these 
generally  being  within,  the  mantle,  one  on  each  side  of  the 
body.  The  gills  of  the  Gasteropoda  are  extremely  various, 
and  the  various  groups  are  named  according  to  the  position 
of  the  gills.  Cephalopods  hare  two  gills  (Dibranchiata) 
or  four  (Tetrabranohiata).  In  most  crustaceans  the  gills 
are  fringes  and  expansions  of  the  liml>s.  In  the  Decapods 
they  are  feather-shaped,  and  within  the  abdominal  cavity. 
Many  insects  have  gill-like  breathing-organs,  either  ex- 
ternal or  internal.  Batrachians  have  temporary  fish-like 
gills,  which  disappear  when  the  animal  enters  the  adult 
condition.  The  gills  of  the  fishes  show  many  remarkable 
modifications,  the  object  in  all  tieing  to  present  a  largo  sur- 
face to  the  external  water,  the  substance  of  tho  gill-surfaces 
lieiag  charged  with  blood,  which  is  kept  supplied  by  Kill- 
arteries,  often  contractile.  (For  an  enumeration  of  these 
modifications  see  the  article  CoxpARATivii  AHATOMr.) 

Gill's  Creek,  tp.  of  Lancaster  co.,  S.  C.    Pop.  2040. 

Gill's  Creek,  tp.  of  Franklin  oo.,  Va.    Pop.  2463. 

Gil'man,  post-v.  of  Iroquois  oo:.  III.,  at  the  crossing 
of  the  Illinois  Central  and  the  Toledo  Peoria  and  Warsaw 
R.  Rs.  It  is  also  the  N.  E.  terminus  of  the  Oilman  Clinton 
and  Springfield  R.  R.  It  has  1  newspaper,  1  opera-house,  a 
library  bnilding  and  a  publio  library,  3  hotels,  2  sohools,  2 
charchea,  1  bank,  2  public  fountains  flowing  artesian  water 
obtained  by  boring  90  feet;  1  nursery  of  600  acres,  and  20 
small  fruit-farms.  Tbe  town  derives  its  support  from  small 
fruit,  com,  and  cattle.  It  has  fine  pasturago  and  good  water. 
Pop.  about  1500.  Ed.  Rluley,  Ed.  "Star." 

Gilman,  post-v.  of  Marshall  co.,  la.  It  has  one  weekly 
newspaper. 

Gilman,  tp.  of  Pierce  oo..  Wis.    Pop.  $03. 

Gilman  (Arthur),  b.  in  1837  at  Alton,  HI. ;  ednoated 
In  New  York,  and  was  for  a  time  engaged  in  business,  but 
removed  to  Berkshire  oo..  Mass,,  where  he  engaged  in  lit- 
erary pursuits  and  in  labors  in  behalf  of  education  and  re- 
ligions instroction.  In  1871  he  became  editorially  oon- 
neoted  with  the  publications  of  the  American  Tract  So- 
ciety, Boston.  He  has  contribated  much  to  periodicals, 
and  has  published  a  popular  manual  of  English  literature. 

Gilman  (Carolixe),  b.  in  Boston,  Mass.,  Oct.  8,  1794, 
was  the  daughter  of  Samuel  Howard  and  tho  wife  of  Rev. 
Br.  Samnel  Gilman  (1791-1868).  In  youth  her  poems 
Jephtkah'f  Rath  Yow  and  Jainu't  Daughter  attracted  moeh 
attention.  In  1819  she  married  and  removed  to  Charleston, 
B.  C,  and  in  1832  began  to  edit  The  Rotebud,  afterwards 
The  Southern  Roee.  She  is  the  author  of  numerous  vol- 
ames  of  prose  and  verse. — Her  daughter,  Mrs.  C.  H. 
Olovbr  (b.  1823),  is  also  a  gifted  writer  of  poems  and  tales. 

Gilman  (Craxdlsr  RoBsms),  M.  D.,  b.  at  Marietta, 
0.,  Sept.  6,  1802,  received  his  medical  degree  at  the  Uni- 
versity of  Pennsylvania,  his  father  having  removed  to 
Philadelphia  several  years  before.  Dr.  Gilman  for  many 
years  practised  medicine  in  New  York ;  was  appointed  in 
1840  professor  of  obstetrics  and  diseases  of  women  and 
children  in  the  College  of  Physicians  and  Surgeons,  and  in 


1851  assumed  also  the  chair  of  medical  jurisprudence.  He 
wrote  Legendeo/a  Log  Cabin  (1835),  Lr/e  on  the  Lakee,  and 
a  number  of  professional  writings,  besides  some  translations 
from  the  Oerman,  eto.  D.  at  Middletown,  Conn.,  Sept.  26, 
18<5. 

Gilman  (Dakibl  Coit),  b.  at  Norwich,  Conn.,  July  6, 
1831;  graduated  at  Yale  in  18&2;  was  superintendent  of 
sohools  New  Haven,  Conn.,  1850-60 ;  professor  of  physical 
and  political  geography  at  Yale  and  college  librarian 
1856-72 ;  superintendent  of  schools  in  Connecliout  1 863-65 ; 
president  of^  the  University  of  California  1872-75 :  became 
m  1875  president  of  Johns  Hopkins  University,  Baltimore, 
Hd. ;  author  of  numerous  reports,  addresses,  scientific,  his- 
torical, and  educational  papers,  etc. 

Gilman  (John  Tatlor),  b.  at  Exeter,  N.  H.,  Deo.  19, 
1753,  joined  the  Revolutionary  army  at  Cambridge,  Mass., 
1776;  was  prominent  in  State  and  national  affairs;  was  in 
Congress  1782-83;  treasurer  of  Now  Hampshire  1783-92; 
governor  1794-1805  and  1813-16.  He  was  a  strong  Fed- 
eralist.   D.  at  Exeter,  N.  H.,  Sept.  1,  1828. 

Gilman  (Nicholas),  a  brother  of  J.  T.  Oilman  (1753- 
1828),  b.  about  1762,  was  sent  to  Congress  from  New  Hamp- 
shire in  1780;  was  one  of  the  framers  of  the  U.  S.  Consti- 
tution, and  was  again  in  Congress  1789-97,  and  U.  S.  Sen- 
ator 1805-14.     D.  at  Philadelphia  May  2,  1814. 

Gilman  (Samuel),  D.  D.,  b.  at  Gloucester,  Mass.,  Feb. 
16, 1791 ;  grsiduated  at  Harvard  in  1811 ;  was  a  mathemati- 
cal tutor  there  1817-10;  pastor  of  the  Unitarian  church, 
Archdale  street,  Charleston,  8.  C,  1819-58 ;  and  was  the 
author  of  several  volumes  of  miscellaneous  literature  and 
many  oontributions  in  prose  and  verse  to  periodicals.  His 
best  known  work  is  tho  Afeinoir«  of  a  A'eio  England  Village 
Choir  (1829).     D.  at  Kingston,  Mass.,  Feb.  9,  1858. 

Gil'manton,  tp.  of  Benton  co.,  Minn.     Pop.  193. 

Gilmanton,  post-tp.  of  Belknap  oo.,  N.  H.,  20  miles 
N.  E.  of  Concord,  nas  an  academy,  five  churches,  and  manu- 
factures of  farming  implements,  sash,  blinds,  eto.    P.  1C42, 

Gilmanton,  post-tp.  of  Buffalo  oo..  Wis.    Pop.  715. 

Gil'mer,  county  of  the  N.  of  Georgia.  Area,  about 
460  square  miles.  It  is  mountainous,  and  abounds  in  gold, 
marble,  and  iron.  Tobacco,  wool,  and  com  are  staple  pro- 
ducts.    Cap.  Ell^ay.     Pop.  6644. 

Gilmer,  eonnty  of  Central  West  Virginia.  Area,  about 
230  square  miles.  Its  surface  is  hilly,  but  fertile.  Iron, 
salt,  and  coal  are  found.  Corn  and  tobacco  are  staple  prod- 
ucts.    Cap.  Glenville.     Pop.  4338. 

Gilmer,  tp.  of  Adams  oo..  III.    Pop.  1425. 

Gilmer,  tp.  of  Onilford  oo.,  N.  C.    Pop.  2311. 

Gilmer,  posl-v.,  cap.  of  Upshor  eo..  Tax.,  40  miles  W. 
of  Jefferson. 

Gilmer  (Oeorob  Rockihohaii),  b.  in  what  is  now  Ogle- 
thorpe CO.,  Oa.,  Apr.  11,  1790;  became  a  lawyer  of  Lex- 
ington, 6a. ;  was  1813-18  an  officer  of  the  43d  U.  S.  In- 
fantry, and  served  against  the  Creeks ;  served  in  the  State 
legislature;  was  governor  of  Georgia  1829-31,  1837-39; 
was  in  Congress  1821-23,  1827-29, 1833-35;  a  Presidential 
elector  in  1836  and  1840;  trustee  of  Georgia  University  for 
thirty  years,  and  in  his  will  left  to  it  large  benefactions 
D.  at  Lexington,  Ga.,  Nov.  IS,  1859.  Author  of  Georgiant 
(1855),  a  book  containing  much  valuable  information. 

A.  H.  Strprkks. 

Gilmer  (  Jbrbht  Frakcis),  b.  in  Onilford  eo.  N.  C,  Feb. 
23, 1818 ;  gnidaated  at  the  U.  8.  Military  Academy,  and  en- 
tered the  army  as  second  lieutenant  of  engineers  July,  1829, 
and  continued  in  the  service  of  the  U.  8.,  in  the  construc- 
tion of  fortifications,  surveys,  improvements  of  rivers,  etc., 
till  1861,  being  then  captain  of  engineers,  when  he  resigned 
and  espoused  the  Southern  cause,  being  appointed  major 
of  engineers  C.  S.  A.  Sept.,  1861,  and  served  as  chief  engi- 
neer on  the  staff  of  Qcn.  A.  8.  Johnston  until  the  death  of 
the  latter  on  the  field  at  Shiloh  Apr.  6, 1862.  In  the  battle 
of  Bhiloh,  Oen.  Gilmer  himself  was  severely  wounded.  After 
his  recovery  he  served  a  short  time  with  the  army  of  NoKh- 
em  Virginia,  being  assigned  (Aug,  9,  1862)  to  the  ofiice  of 
chief  of  engineer  burean  at  Richmond,  Va.,  with  the  rank 
of  colonel  of  engineers.  This  ofiice  he  continned  to  fill  till 
the  close  of  the  war,  although  not  constantly  in  Richmond. 
Promoted  to  be  major-general  C.  B.  A.  Aug.  20, 1863,  he 
was  ordered  temporarily  to  Charleston,  6.  C,  to  direct  the 
defences  of  that  city  ;  returning  to  Richmond  in  June,  1864, 
he  resumed  charge  of  the  engineer  burean,  continuing  to 

?erform  this  duty  till  the  close  of  the  war.  In  the  fall  of 
865,  Gen.  Oilmer  was  eleeted  a  director  of  the  Georgia 
Central  R.  R.,  afterwards  president  ;9ro  tern,;  in  1866  elected 
president  of  tbe  Savannan  Gas-Light  Co.,  which  olBco.  to- 
gether with  that  of  director  Georgia  Central  R.  R.,  he  now 

holds.  O.  C.  SlHHORS. 

Gilmer  (John  A.),  b.  in  Onilford  eo.,  N.  C,  Nov.  4, 
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1805;  was  member  of  the  State  senate  from  1846  to  ISS6; 
was  then  member  of  the  35th  and  36th  Congresses ;  from  the 
latter  be  withdrew  in  1S61;  was  delegate  to  the  national 
Union  conrention  at  Philadelphia  in  1866.  D.  May  i, 
1868.  A.  H.  Stepheks. 

Gilmer  (Thokas  Walker),  a  native  of  Virginia;  was 
often  a  member  of  the  house  of  delegates,  of  which  he  was 
Speaker ;  held  many  positions  of  high  character,  was  gov- 
ernor in  1340  ;  and  was  member  of  Congress  from  1811  to 
1843,  when  he  was  appointed  secretary  of  the  navy  by  Pres. 
Tyler;  was  in  this  omoe  when  killed  by  the  accident  on  the 
V.  S.  steamer  Princeton,  Feb.  28, 1844.    A.  U.  Stephens. 

Gii'more,  post-tp.  of  Beniie  co.,  Mich.,  on  Lake  Mich- 
igan.    Pop.  169. 

Gilmore,  post-r.  of  Tuscarawas  co.,  0.    Pop.  133. 

Gilmore,  tp.  of  Greene  co..  Pa.    Pop.  703. 

Gilmore,  tp.  of  Jackson  co.,  W.  Va.     Pop.  2169. 

Gilmore  (Jork  R.),  b.  at  Boston,  Mass.,  in  1823;  re- 
ceived a  mercantile  education  ;  became  the  head  of  a  suc- 
cessful shipping-firm  in  Kew  York  in  the  Southern  coast- 
wise trade;  retired  from  business  1857;  was  one  of  the 
founders  of  the  CotUinetital  Monthly;  wrote  much  under 
the  name  of  "Edmnnd  Kirke;"  author  of  Among  Ike 
PineM,  Mif  Southern  Frienda,  Down  in  Tenneteee,  On  the 
Border,  Life  of  Jeaua,  Among  the  Ouerriliat,  and  other 
works,  besides  copious  contributions  in  pros3  and  verse  to 
periodical  literature. 

Gilmore  (Jom  Tatlor),  M.  D.,  b.  Dec.  7.  1835,  in 
Lowndes  co.,  Miss. ;  took  the  degree  of  A.  M.  at  the  Uni- 
versity of  North  Carolina  1856 ;  studied  medicine  under 
Prof.  Thomas  of  New  York  City,  and  graduated  M.  D.  in 
the  Jefferson  Medical  College,  Philadelphia,  1858;  entered 
the  Confederate  army  as  surgeon  to  Barksdale's  famous 
Mississippi  regiment;  was  soon  advanced  to  brigade, 
then  to  division  surgeon ;  and  at  the  close  of  the 
war  was  in  charge  of  hospitals  at  Greenville,  S.  C. 
He  became  professor  of  anatomy  in  Mobile  (Ala.)  Med- 
ical College  in  1868,  and  in  1871  was  transferred  to 
that  of  surgery.  Paul  F.  Eye. 

Gilmore  (Joseph  Albrbe),  b.  in  Weston,  Vt, 
June  10,  1811;  d.  in  Concord,  N.  H.,  Apr.  17,  1867. 
Went  to  Boston  at  a  very  early  age,  and  engaged  io 
mercantile  pursuits;  removed  to  Concord,  M.  U.,  in 
1843,  and  continued  in  the  same  business  for  a  time, 
but  subsequently  became  superintendent  of  the  Con- 
cord and  Claremont,  Manchester  and  Lawrence,  Con- 
cord, Concord  and  Portsmouth,  and  other  railroads; 
membcrof  the  State  senate  1P58-59:  president  of  that 
body  1859;  governor  of  New  Hampshire  1863-65. 

Gilmore  (Joseph  Henrv),  b.  at  Boston,  Mas*., 
Apr.  29,  1834;  graduated  at  Brown  University  1858; 
studied  theology  at  Newton  Seminary,  where  he  was  in- 
structor in  Hebrew  1861-02;  held  pastorates  of  Baptist 
churches  at  Fisherville,  N.  H.,  and  Rochester,  N.  Y.,  and 
became  in  1868  professor  of  logic  in  Rochester  Univer- 
sity. 

Gilo'lo,  or  Halmahe'ra,  an  island  in  the  Malay 
Archipelago,  belonging  to  the  Moluccas  or  Spice  Islands, 
and  situated  on  the  equator  in  Ion.  128°  E.  It  is  sepa- 
rated from  Celebes,  which  it  resembles  somewhat  in  shape, 
by  the  Molucca  Passage,  from  Ceram  by  Pitt's  Passage,  and 
from  New  Guinea  by  the  Gilolo  Channel.  It  is  mountain- 
ous, densely  wooded,  very  fertile,  and  produces  spices  and 
fruits,  horses  and  cattle,  gold-dust  and  pearls.  Edible 
birds'  nests  are  one  of  its  exports.  Its  area  is  estimated  at 
6500  square  miles. 

Gil'pen's,  tp.  of  Fayette  co.,  Ala.     Pop.  411. 

Gil'pilif  the  smallest,  but  one  of  the  most  prosperous  of 
the  counties  of  Colorado.  Area,  150  square  miles.  It 
abounds  in  mineral  wealth.  Gold-mining  is  the  chief  in- 
dustry. It  is  mountainous,  and  is  traversed  by  the  Colo- 
rado Central  R.  R.     Cap.  Central  City.     Pop.  5490. 

Gilpin  (Beritard),  "  Apostle  of  the  North  "  of  England, 
b.  at  Kentmire,  Westmoreland,  in  1517,  was  a  nephew  of 
Tonstall,  and  was  patronised  by  Wolsey;  educated  at 
Queen's  College,  Oxford,  he  was  converted  to  Protestantism 
by  discussions  with  Hooper  and  Peter  Martyr;  was  pro- 
tected during  Mary's  reign  by  Tonstall,  and  afterwards  be- 
came rector  of  Uonghton-le-Spring,  archdeacon  of  Durham, 
and  itinerant  preacher  in  the  Debatable  Land ;  was  famous 
for  laborious  benevolence,  for  large  hospitality,  and  for 
beneficence  towards  poor  students.  D.  Mar.  4,  1583.  His 
Life,  by  Bishop  Carleton,  is  an  English  classic.  (See  also 
Life  by  W.  GiLPlH.) 

Gilpin  (Charles),  M.  P.,  b.  in  Bristol,  England,  in  1815. 
He  came  from  a  Quaker  family,  and  during  his  life  remained 
attached  to  the  Society  of  Friends :  brought  up  to  trade,  he 
became,  in  the  course  of  time,  a  man  of  wealth.     He  served 


for  some  years  as  a  member  of  the  common  conncil  of  Lon- 
don, and  during  that  period  succeeded  in  abolishing  street- 
tolls  in  the  metropolis.  In  1852  he  was  a  candidate  to  Par- 
liament from  Perth,  but  was  defeated  ;  but  in  1857  was 
elected  in  the  Liberal  interest  for  Northampton,  and  re- 
tained the  representation  of  that  borough  in  the  House  of 
Commons  up  to  his  decease.  In  1859  he  was  appointed  by 
Lord  Palmerston  secretary  to  the  poor-law  board,  which 
position  ho  resigned  in  1865.  Uutside  of  his  legislative 
position,  Mr.  Gilpin  held  many  private  offices  of  trust — via. 
chairman  of  the  National  Freehold  Land  Society,  director 
of  the  South-eastern  Railway  and  of  the  National  Provi- 
dent Institution ;  also  chairman  of  the  Metropolitan  and 
Provincial  Bank.     D.  Sept.  9,  1874.  G.  C.  Sikhoxb. 

Gil'roy^  a  city  and  tp.  of  Santa  Clara  co.,  Cal.,  on  the 
line  of  the  Southern  Pacific  R.  R.,  80  miles  from  San  Fran- 
cisco and  30  miles  from  San  Job6,  the  county-scat.  It  con- 
tains 6  churches,  a  fine  public  school,  3  private  schools,  1 
newspaper,  a  flour-mill,  a  tobacco  and  cigar  factory.  2 
hotels,  1  bank,  and  the  usual  number  of  stores,  etc.  Wa- 
ter works  supply  the  city  with  good  water,  and  the  town 
is  lighted  with  gas.  It  is  the  second  city  in  siie  in  Santa 
Clara  co.,  and  the  streets  are  wide,  macadamised,  and 
clean.  It  has  a  municipal  government  and  3  fire  com- 
panies. Farming  is  the  principal  business,  although  dairy- 
ing is  quite  extensively  carried  on.  Tobacco  is  beginning 
to  be  extensively  cultivated  and  cured  by  a  patent  process, 
whioh  makes  it  equal  to  the  best  Havana.  Pop.  of  city, 
1625 ;   of  tp.  3195.  H.  CoPFiK,  Ed.  "  Advocate." 

Gll'snm,  post-tp.  of  Cheshire  co.,  N.  H.,  has  manufae- 
tures  of  lumber,  woollens,  wooden  ware,  etc.  It  is  50  miles 
8.  W.  of  Concord.     Pop.  590. 

Gilt-head)  a  name  given  to  numerous  fishes  (Sparidse) 
of  the  genus  Chrytophryi,  especially  to  the   Chryiophryt 


The  Gilt^head. 


ttwraUt  of  the  European  and  African  coasts,  and  tho  Chry- 
tophryi  aculeata  of  the  North  American  Atlantic  waters. 
The  former  is  very  highly  priced  for  the  table.  The  name 
is  given  to  several  other  marine  fishes. 

Gil  Ticen'te,  best  of  Portngnese  dramatists,  called 
"  tho  Portuguese  Plautus,"  was  b.  probably  in  Barcellos  in 
1485 ;  became  an  actor,  and  was  patronised  by  John  III. 
Author  of  many  comedies,  tragedies,  farces,  and  Christmas 
pieces.  D.  in  1557.  Ho  was  one  of  the  fathers  of  tho 
modem  drama.  A  good  edition  of  his  works  is  that  pub- 
lished at  Hamburg  in  1834. 

GimlialS)  pairs  of  brass  or  copper  rings  in  which  are 
mounted  a  ship  s  compasses,  chronometers,  or  barometers. 
One  of  the  rings  turns  on  a  boriiontal  axis;  the  second 
ring,  within  the  first,  turns  upon  an  axis  at  right  angles 
with  that  of  the  first.  The  object  is  to  keep  the  instrument 
right  side  up  in  spite  of  the  pitching  and  rolling  of  the 
ship.  To  this  end  ttie  instrument  is  weighted  heavily.  The 
object  is  attained  in  a  very  satisfactory,  though  by  no 
means  perfect,  manner. 

Gin,  or  Gene'va  [Pr.  geniivre,  D.  jenever,  "juniper- 
berry  "J,  an  alcoholic  spirit  distilled  from  grain  and  flavored 
with  the  volatile  oil  of  juniper.  A  principal  ?eatof  its  man- 
ufacture is  Schiedam  in  the  Netherlands,  which  has  some 
220  gin-distilleries,  and  hence  the  liquor  sometimes  bears 
the  names  of  Hollands  and  Sohiedam  schnapps.  One  part 
by  measure  of  barley-malt  and  two  parts  of  the  best  rye 
are  usually  mashed  together  for  gin,  but  buckwheat  and 
other  grains  have  a  limited  use.  The  mashing  (at  165°  F.) 
lasts  until  the  grains  are  brought  to  a  smooth  paste,  when, 
after  resting  the  process  two  honrs,  the  whole  mash  is  cooled 
to  80°  by  adding  the  spent  wash  of  a  former  distillation 
till  the  worts  show  33  by  Dicas'  hydrometer.  Good  yeast 
is  added,  and  the  grains  and  worts  ferment  for  two  or  three 
days.  Grains  and  all  ("whole  worts")  are  then  pat  into 
the  still,  and  the  low  wines  are  taken  ofi',  whioh  are  very 
weak.  These  are  then  redistilled  with  about  a  pound  of 
juniper-berries  to  every  fifty  gallons  of  low  wines;  a  little 
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■alt  and  a  pugil  of  hops  may  be  added.  The  nsolting 
liquor  ii  gin.  It  eommonly  standa  about  17°  below  proof, 
and  before  it  reaohes  the  oonsamer  it*  proof  is  still  farther 
lowered.  Ordinary  British  and  American  gin  is  made  by 
notifying  oom-whislcy  with  a  little  oil  of  Juniper  or  oil  of 
turpentine,  while  eoriander,  grains  of  paradise,  orange-peel, 
etc  still  further  improve  or  modify  the  flaror.  Qin  is  also 
Made  in  Qreat  Britain  fh>m  a  mash  of  malt,  rye,  and  pota- 
toes, and  reetified  with  oil  of  turpentine.  The  oil  of  juni- 
per or  of  turpentino  present  gives  gin  a  diuretio  quality 
whieh  causes  it  to  have  a  great  popular  reputation  for  the 
eare  of  diseases  of  the  kidneys.  It  has  also  a  limited  use 
ia  regular  praotiee,  but  is  not  officinal  in  the  U.  S.  or  Sreat 
Britain.  Gin  is  a  very  popular  stimulant  in  England. 
There  is  no  question  but  that  the  abuse  of  gin  in  supposed 
kidney  disease  is  a  fruitful  cause  of  diseases  of  tlie  kind 
it  is  intended  to  oure ;  and  the  so-called  cirrhosis  of  the 
liver  ("  gin-drinker's  liver  "),  and  the  consequent  ascites  or 
dropsy  of  the  abdomen,  are  often  produced  oy  it. 

Gin'ger  [Or.  ityyi^pit;  Lat.  tingiber ;  Sans,  tringa- 
»tra,  "  hom-shu>ed  "],  the  prepared  rhizome  of  Zingibrr 
t^kinaU  (order  Zingiberaoess),  a  plant  native  to  India  and 
8«ntheni  China,  now  extensively  cultivated  in  tropical 
America  and  West  Africa,  as  well  as  in  its  native  lands. 
The  plant  has  a  biennial  or  perennial,  creeping,  somewhat 
tnberous  root-stook,  which  is  the  part  employed.  This 
may  be  dug  when  the  plant  is  one  year  old,  and  must  soon 
be  scalded  to  prevent  sprouting.  If  it  now  be  at  once  dried, 
it  oonstltutea  the  hlack  ginger  of  commerce,  but  if  it  bo 
deoorticated  also,  it  is  called  ahite  ginger,  of  whieh  that 
Drom  Jamaica  has  the  best  reputation.  Bleaching  is  some- 
times employed  to  bring  the  scraped  root  to  the  proper 
whiteness.  Calcutta  exports  the  principal  part  of  the  gin- 
ger of  commerce.  Canton  supplies  much  preserved  ginger- 
root,  which  is  boiled,  and  then  cured  with  sugar.  The 
Vest  African  colonies  ship  coasiderable  quantities  of  gin- 
ger. Ginger  is  used  as  a  flavoring  for  food  and  medicines, 
and  has  valuable  stimulant  and  carminative  properties. 
Gaud  ginger  affords  5  per  eent.  of  an  oteo-resin  (the  piper- 
oid  of  ginger  of  Beral),  which  possesses  all  its  active  prop- 
erties, for  the  residuum  is  inert.  A  volatile  oil  and  several 
resinoids  are  believed  to  be  combined  in  the  oleo-resin. 
Singer  in  the  root  (before  grinding)  is  known  as  race- 
gioger  {radix,  a  "root").  Ginger  generally  reaches  the 
oonsamer  in  the  powdered  state,  and  is  liable  to  very  con- 
siderable adulteration. 

Ginfc'ham  [a  name  of  East  Indian  origin],  a  cotton 
fabric  woven  from  colored  yam,  either  plain  or  in  oheoks  or 
ilgares.  Qinghams  were  originally  made  in  Asia  by  hand, 
bat  are  bow  made  very  extensively  in  Europe  and  the  U.  8. 
by  power-machinery.  Great  Britain  is  the  principal  seat 
of  tne  mannfaotare,  but  it  is  also  carried  on  successfully  in 
the  n.  8. 

Ging'ko  Tree,  a  large  tree  of  China  and  Japan,  the  Sa- 
litturia  adianltfolia  (order  Conifersa,  sub-order  Taxiness), 
now  rather  common  in  Europe  and  the  U.  8.  It  is  very  re- 
markable for  having  wide  Sat  leaves,  a  character  possessed 
by  very  few  trees  of  the  order.  They  resemble  those  of  the 
maiden-hair  ferns,  whence  the  speoifio  name.  It  is  prised  for 
its  ezoelleot  timber,  which  resembles  that  of  pine.  Leaves 
of  extinct  species  of  this  genus  are  obtained  in  the  Eocene 
of  the  U.  8.  and  British  America. 

Gia'sraa,  county  in  the  N.  of  Dakota.  Area,  1512 
square  miles.  The  Riviire  au  Jaoques,  or  Dakota  River, 
rises  here,  and  »  fork  of  the  Cheyenne  traverses  the  N.  W. 
portion. 

Giagneni  (Pikrrc  Lotrra),  b.  at  Rennes,  France,  Apr. 
XS,  174 J  J  entered  the  public  servioe  at  Paris  1778;  was 
imprisoned  by  the  Jacobins  17B.V94;  was  chosen  to  the 
Institute  in  1796;  minister  at  Turin  1798.  D.  at  Paris 
Nov.  10,  1816.  Author  of  poems,  reviews,  and  a  great 
amount  of  miscellaneous  writing ;  chiefly  remembered  for 
his  Hintoire  UtUraire  tCltaUt  (9  vols.,  1811-19),  a  work  of 
high  value. 

Gin'ieng  [Chinese],  the  root  of  the  Aralia  (Panax) 
Gimmg  of  Asia,  and  of  the  Aralia  q»inque/olia  of  the  U.  S. 
These  two  plants  resemble  each  other  very  much,  and  are 
perhaps  idontioal.  The  root  is  exported  from  the  U.  S. 
to  China,  where  it  is  highly  prized  as  a  medicine,  though 
less  esteemed  than  Asiatic  ginseng.  The  prices  it  formerly 
brought  were  very  high.  It  has  a  pleasant  aromatic  taste, 
but  its  medicinal  qualities  are  not  important.  Ohio,  Hin- 
ncsota,  and  West  Virginia  chiefly  export  it. 

Giober'ti  (Vixomo),  a  distingnished  Italian  philoso- 
pher and  statesman,  the  prophet  of  the  uprising  of  Italy, 
as  was  Hassini  its  apostle :  b.  in  Turin  Apr.  fi,  1801.  Left 
an  orphan  in  his  boyhood,  ha  was  early  trained  to  loneli- 
ness and  want,  and  in  his  later  years  he  used  to  say  with 
Darid, "  Paoper  sum  ego  at  in  laboribus  a  jnventuta  mea." 


And  indeed  he  lived  poor  and  died  poor.  At  sixteen,  having 
already  decided  upon  the  clerical  profession,  Gioberti  ob- 
tained a  place  in  the  eooleeiastioal  household  of  the  king 
of  8ardinia.  He  beeama  an  earnest  student  of  the  Bible, 
of  ecclesiastical  history,  and  of  the  Latin  and  Italian  clas- 
sics, reading  at  the  same  time  contomporaneons  works  with 
great  avidity.  Even  then  it  was  his  habit  to  annotate  the 
books  he  read,  and  after  a  third  perusal  to  make  copious 
extracts  and  summaries.  When  only  eighteen  he  had 
already  planned  a  work  to  be  entitled  Delia  ScelUratexta 
dti  pontijiei,  for  the  purpose  of  showing  that  all  the  mis- 
deeds of  the  popes  had  resulted  from  their  temporal  power, 
and  all  their  virtues  from  their  revorenoe  of  gospel  pre- 
cepts. The  varied  reading  of  Gioberti  soon  rendered  his 
mind  almost  encyclopsedic,  and  at  the  same  time  quick, 
elastic,  and  apt  at  everything,  preparing  him  also  for  a 
tolerant  and  amiable  writer.  In  1823,  Gioberti  was  made 
doctor  of  divinity,  and  two  years  later  he  took  sacerdo- 
tal orders.  His  dissertations,  J)e  Deo  tt  religione  naturalt 
and  Z>e  Chrigtiana  rtligiont  el  theologieie  virtvtibtu,  secured 
him  the  chair  of  theology  in  the  University  of  Turin.  In 
1828  he  went  into  Lombsirdy,  where  he  made  the  acquaint- 
anee  of  Manzoni ;  and  into  Central  Italy,  where  he  became 
the  friend  of  Giaeomo  Leopardi,  who  predicted  great  things 
of  the  young  philosopher.  In  1830  the  work  of  Rosmini 
concerning  Lorigine  drlU  idle  was  published  at  Rome, 
and  Gioberti  was  the  first  to  study,  teach,  and  circulate  it. 
He  now  gathered  about  him  certain  young  priests  and  other 
ardent  juvenile  students,  whom  he  endeavored,  through 
the  philoBophio  teachings  of  Pasquale  Galuppi,  to  lead  to 
free  and  independent  habits  of  thought.  Instigated  by  the 
Jesuits,  the  eyes  of  the  police  were  soon  upon  him.  Having 
received,  as  court-chaplain,  a  first  admonition  from  the 
abbot  of  Brichorasio,  Gioberti,  feeling  his  dignity  wounded 
and  desirous  of  greater  freedom,  resigned  his  office.  Twenty 
days  after,  while  walking  and  philosophizing  with  some 
of  his  friends,  ho  was  arrested  (May  31, 1833),  was  detained 
in  prison  four  months,  and  then  sent  into  banishmeut. 
His  name  was  also  cancelled  from  the  list  of  doetors  of 
the  university  on  the  charge  of  his  being  (likt  Socralei)  a 
corrupter  of  youth, 

Gioberti  went  to  Paris,  where  he  devoted  himself  entirely 
to  the  study  of  philosophy,  and  formed  a  friendship  with 
his  fellow -exiles,  Carlo  Botta,  Pellegrino  Rossi,  Guglielmo 
Libri,  Terenzio  Mamiani,  etc.  Mazzini  attempted  to  draw 
him  to  his  own  party,  and  reproached  him  for  his  inde- 
pendent attitude,  but  Gioberti,  averse  to  loeietiet  and  oon- 
spiracies,  preferred  to  keep  his  freedom  of  action  intact. 
After  fifteen  months  in  Paris  he  went  to  Brussels  to  teach 
philosophy  in  a  private  institution.  There  also  he  had  the 
society  of  other  distingnished  refugees,  and  there  he  began 
the  publication  of  his  Teorica  del  SoprannaturaUf  dedicated 
to  the  Piedmontese  Paolo  Pallia,  his  companion  in  study, 
who  died  in  exile,  "victim  of  the  cruel  severity  of  an  Ital- 
ian prince."  These  words  caused  the  work  to  be  prohibited 
in  Piedmont.  Then  followed  the  publication  of  the  /nlro- 
duriofie  alio  ttudin  delta  Filoiofia,  undoubtedly  his  greatest 
philosophical  work.  In  1842,  Gioberti  was  offered  the 
chair  oi  philosophy  in  the  University  of  Pisa,  but  the  in- 
trigues of  a  Savfeditta  minister  of  the  court  of  Sardinia 
rendered  his  eleotion  impossible.  In  1843  his  most  popu- 
lar work,  entitled  Del primato  morale  e  civiU  degli  Itatiani, 
appeared  at  Brussels.  This  work,  dedicated  to  Pellico,  was 
a  trumpet-eall.  Somewhat  emphatic  in  style  and  exagger- 
ated in  sentiment,  its  objeot  was  to  magnify  the  civil  and 
national  power  of  the  papacy  in  Italy.  The  clergy  were 
roused  by  it,  and  began  to  take  part  in  the  agitation  in 
favor  of  Italian  independence.  The  whole  idea  of  the  book 
was  certainly  Utopian,  but  it  kindled  a  zeal  for  the  cause 
of  Italy  in  many  hearts  before  indifferent,  and  this  enthu- 
siasm hastened  the  fortunate  erisis.  The  Primato  was  fol- 
lowed by  /  Prolegomeni,  a  still  bolder  work,  in  which  he 
was  very  careful  to  distinguish  between  the  Jesuits  and  the 
rest  of  the  clergy,  and  earnestly  insisted  that  the  liberators 
of  Italy  should  be  the  Italians  themselves.  The  Jesuits 
were  prompt  to  attack  him,  and  he  defended  himself  tri- 
umphantly in  a  work  called  H  Oentita  Modemo,  which  was 
the  chief  instrument  in  driving  out  the  Jesuits  from  Pied- 
mont, while  it  revealed  the  great  polemic  ability  of  Gio- 
berti. One  month  after  the  glorious  "  five  days  "  of  Milan, 
and  after  fifteen  years  of  exile,  Gioberti,  already  proclaimed 
a  prophet  throughout  Italy,  left  Paris  for  Turin,  where  he 
was  most  enthusiastieally  received.  From  thenoe  he  made 
a  triumphal  Journey  through  Lombardy  and  Tuscany  to 
Rome— where  Pope  Pins  IX.  was  beginning  to  be  alarmed 
by  the  uprising  of  Italy— and  there  preached  the  necessity 
of  a  Guelph  oonfederaoy  of  Italian  princes,  with  the  pope 
at  their  head.  Wherever  Gioberti  appeared  he  was  received 
with  aoolamation*  of  joy.  The  8uhalpine  Parliament  hav- 
ing opened,  be  was  elected  president  of  the  chambers,  and 
he  and  Collegno  were  afterwards  iMMed  presidents  of  the 
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n«w  ministry.  After  the  defeat  of  CiMtoraa  (1846)  the  min- 
iatry  was  obliged  to  resign,  and  was  succeeded  by  the  Re- 
vel cabinet.  This  again  having  fallen,  Uiat>erti  was  re- 
oalled,  and  he  selected,  from  among  the  deputies  of  the 
opposition,  Rattazsi  ais  a  colleague.  It  was  this  ministry 
that  in  the  spring  of  1849  advised  the  resumption  of  hos- 
tilities which  were  to  end  in  the  disaster  of  Novara.  After 
that  discomfiture  the  ministry  of  Pinelli  was  formed,  and 
Gioberti  was  sent  to  Paris,  as  minister,  to  secure  the  good 
offices  «f  French  diplomacy  in  the  negotiations  for  peace 
with  Austria.  He  coold  obtain  nothing,  bat,  once  there, 
he  remained,  and,  although  broken  in  health  and  crushed 
in  spirit,  he  sought  comfort  in  his  studios.  Ue  wrote  at 
that  time  his  beautiful  book,  Del  JiinnovamcHto  civile 
dllalltt,  in  which  he  prophesied  the  greatness  of  Cavour ; 
and  he  prepared  his  Prutologia,  published  after  his  death, 
which  occurred  in  Paris  Oct.  25,  1852.  On  his  bed  were 
found  two  open  volumes — the  Jmitalion  of  Chriet  and  / 
frome—i  Spoti.  His  body  reposes  in  the  Cainpo  Santo  at 
Turin,  whore  a  monument  has  been  erected  to  him  by  that 
city.  The  posthumous  works  of  Gioberti  have  been  pub- 
lished by  Ginseppe  Massari,  who  is  also  the  author  of 
Sittdii  topra  Oioberti.  ¥.  A.  P.  Barh^rd. 

GioJ'a  del  CoI'le*  a  handsome  and  wealthy  commer- 
cial town  of  Italy,  in  the  province  of  Bari,  about  halfway 
between  Bari  and  Ihiranto.  It  is  believed  to  have  been 
founded  in  the  sixth  century,  and  in  its  neighborhood,  es- 
pecially at  Monte  Sannace  and  Santa  Sophia,  ancient  vases 
of  great  value,  as  well  as  Greco-Roman  coins,  have  been 
found.     Pop.  13,094. 

GioJo'sBj  town  of  Southern  Italy,  province  of  Catan- 
laro,  near  the  railway  from  Taranto  to  Reggio,  and  near 
the  site  of  the  ancient  Locri  Epizephyrii.  Pop.  6899. — An- 
other Giojosa  is  on  the  N.  coast  of  Sicily.     Pop.  4624. 

GioTda'ni(PiBTRo),  b.  at  Piacenxain  1774;  d.  at  Parma 
I84B.  He  left  the  Benedictines — which  order  he  had  joinod 
in  early  youth  to  please  his  parents — and  accepted  at  first 
civil  employment,  and  afterwards  a  literary  professorship 
at  Bologna.  Cardinal  Gonsalvi  deprived  him  of  his  oflice 
as  secretary  of  the  Academy  of  Fine  Arts  on  account  of  his 
liberal  opinions,  and  he  afterwards  suffered  bitter  persecu- 
tion in  Florence,  in  Piacenza,  and  in  Parma,  where  no  died, 
and  where,  in  spite  of  the  presence  of  the  Austrians,  his 
obsequies  were  magnificently  celebrated.  Giordan!  is  re- 
garded as  the  father  of  Italian  epigraphy,  and  as  the  best 
proae-writor  of  his  day,  although  he  wrote  no  extensive 
work,  but  confined  himself  rather  to  inscriptions,  eulogies, 
critical  articles,  etc.  Gussali,  in  his  edition  of  (Hordani's 
most  valuable  Epitlolario,  has  prefixed  to  the  first  volume 
a  full  life  of  the  author.  Giordani  was  the  friend  of  almost 
all  the  distinguished  scholars  of  his  time,  and  it  will  be  a 
lasting  honor  to  him  that  he  was  the  first  to  discover  and 
encourage  the  wonderful  genius  of  Giaoomo  Loopardi. 

Giorda'no  (Loca),  b.  in  1632,  became  a  famous  painter, 
distinguished  for  the  variety  of  hit  styles  and  the  surpris- 
ing amount  of  his  work,  which  brought  him  wealth  and 
fame.  His  works  are  very  numerous,  and  of  unequal  merit. 
He  had  undoubted  genius.  His  etchings  are  very  spirited, 
and  are  of  masterly  execution.   D.  at  Naples  Jan.  12, 1705. 

Giorgio'ne  (Gioroio  Barbarklli),  called  Gioroio.vb, 
or  "  the  big,"  from  his  great  stature  and  noble  aspect,  an 
Italian  artist,  b.  at  Castelfranoo  about  1477,  the  same  year 
with  Titian,  with  whom  he  was  a  fellow-student  in  the 
school  of  Giovanni  Bellini  in  Venice.  Being  gifted  with 
original  powers,  he  early  departed  from  the  traditions  of 
the  school,  and,  aided  by  the  study  of  Leonardo  da  Vinci, 
acquired  a  freedom  and  breadth  of  treatment  and  a  rich- 
ness of  color  till  then  unknown  in  art.  Much  of  his  work 
was  done  in  fresco  on  walls  and  fafadcs,  and  consequently 
perished  from  time  and  weather.  The  panel-painting  at 
which  he  was  much  employed  was  remarkable  for  warmth 
of  tone.  A  tendency  to  realism,  or  the  painting  of  objects 
as  they  were,  will  account  perhaps  for  his  preference  of 
portrait-painting  to  historical  or  sacred  subjects,  and  for 
his  superiority  therein.  His  portraits  rank  with  the  work 
of  the  greatest  masters.  The  genuineness  of  pictures  as- 
cribed to  Oiorgione  has  been  so  much  discussed  that  but 
few  pieces  can  be  mentioned  as  unquestionably  his.  One 
of  undonbted  genuineness,  and  of  great  beauty.  The  Con- 
Ctrl,  in  the  Pitti  Palace  at  Florence,  is  a  fine  example  of 
his  best  style.  The  galleries  of  Dresden,  Vienna,  Milan, 
and  Venice  contain  pieces  from  his  hand.  His  own  por- 
trait of  himself,  one  of  his  finest,  is  in  the  gallery  at  Mu- 
nich. Giorgione  passed  bit  life  in  Venice,  and  d.  there  in 
1511,  at  the  age  of  thirty-four — some  say  of  the  plague, 
others  say  of  mental  despondency  and  a  broken  heart,  pro- 
duced by  the  desertion  of  his  mistress  and  the  faithlessness 
of  his  friend.  0.  B.  Frothinoham. 

Giotti'no  (TomiASO  di  Stevaho),  a  painter  and  sculp- 
tor, b.  in  1324;  d.  ISM}  aamamed  Giottiho  from  his  de- 


voted study  of  Giotto's  works.    He  hat  left  heads  to  like 

those  of  his  great  prototype  as  to  create  disputes  among 
critics.  An  early  death  cut  short  hit  promuing  career. 
(See  Horner's  Walka  in  Floreuee.) 

Giot'to«  di  (BoRDon),  an  eminent  Italian  painter, 
sculptor,  and  architect,  b.  at  Vespignano  in  1276;  d.  in 
1336.  He  was  a  shepherd,  and  was  discovered  by  Cimabue 
drawing  figares  on  stones.  To  Gimabne  he  owed  his  intro- 
duction to  art  and  his  earliest  instruction,  but  to  hit  own 
genius  was  due  his  success.  In  composition,  design,  and 
color  Giotto  was  a  master  and  a  creator.  His  works,  which 
are  very  numerous,  are  found  in  all  the  chief  galleries  of 
Italy,  but  the  most  admired  are  in  Padua,  Bologna,  and 
Florence.  The  beautiful  bell-tower  of  the  S.  Maria  del 
Fiore  was  his  design,  and  in  part  his  work.  He  died  be- 
fore it  was  finished,  but  left  complete  models  of  the  wholes 
which,  however,  were  departed  from  in  the  spire  alone. 
The  main  structure  in  its  details  is  his,  and  is  regarded  at 
a  gem  of  the  building  art.  The  hand  of  the  sculptor  is 
seen  in  the  decorations.  Much  of  Giotto's  work  was  in 
fresco.  Of  his  oil-paintings,  hie  crucifixions  have  a  celeb- 
rity aside  from  their  artistic  execution,  at  inaugurating  a 
new  method  of  treating  that  painful  subject  by  transfer- 
ring the  agony  from  the  coarse  muscles  of  the  frame  to  the 
head  and  face,  and  spiritualizing  the  expression  of  suffer- 
ing. His  greatest  work,  on  the  whole,  is  in  the  S.  Maria 
deir  Arena  at  Padua,  the  walls  and  vaults  of  which  he  cov- 
ered with  paintings  representing  the  history  of  Christ  and 
the  Virgin,  with  the  Latt  Judgment  at  the  entrance.  In 
the  S.  Francesco  at  Assisi  is  another  great  series.  The 
large  mosaic  at  the  porch  of  St.  Peter's  at  Rome,  repre- 
senting the  ship  on  the  stormy  sea,  was  executed  after  hit 
designs.  The  genius  of  Giotto  was  felt  throughout  Italy 
from  Venice  to  Naples;  the  Italian  art  of  his  age  felt  io 
every  department  tne  infincnce  of  his  commanding  mind. 
Taddeo  Gaddi,  Spinello  Aretino,  and  Niecold  da  Pietro 
were  his  most  famous  pupils,  but  innumerable  compositiona 
in  chapel  and  sacristy  show  how  deep  a  mark  he  made  on 
his  time.  Giotto  was  a  contemporary  and  personal  friend 
of  Dante ;  his  portrait  of  the  great  poet,  on  the  wall  of  the 
palace  of  the  Podcsti  in  Florence,  though  defaced  by  time 
and  marred  by  restorers,  it  still  recognisable  as  a  master- 
piece. 0.  B.  FRorniRGHAif. 

Giovina'zzo,  a  rich  commercial  town  of  Italy,  in  the 
province  of  Bari,  on  the  Adriatic.  This  city  is  very  an- 
cient, and  the  seaward  portion  of  the  wall,  with  which 
Trajan  surrounded  it,  is  still  standing.  It  suffered  severely 
during  the  wars  of  the  Middle  Ages.    Pop.  9108. 

Giraffe  fFr.,  from  the  Arabic-Egyptian  soro/cl, " long- 
neck  "],  or  Camel'opard  [Let.  camelopardalie,  the  ''eam- 
ol-pard,"  because  it  was  fancied  to  combine  the  character* 
of  the  camel  with  the  spots  of  the  panther  or  pard],  the 
CitmelopardaHe  giraffa,  a  ruminant  mammal  of  Africa, 
whose  habitat  extends  from  the  Cape  of  Good  Hope  almost 
to  Kgypt.  It  is  the  only  species  of  its  genus  or  of  the 
family  Giraffidsa.  The  shortness  of  its  body,  the  length 
of  its  Irgs,  the  slope  of  its  dorsal  line,  the  excessive  length 
of  its  neck,  and  the  persistent,  bony  horns  covered  with 
skin,  the  extensile  tongue,  are  all  remarkable  charaeterit- 
tics.  The  giraffe  feeds  chiefly  upon  the  leaves  of  tree*. 
It  is  gentle  and  inoffensivfe,  hut  when  it  feels  so  disposed 
will  kick  dangerously.  It  runs  with  an  awkward  amble, 
and  is  not  very  swift.  The  greatest  height  reported  it 
about  eighteen  feet,  to  that  it  is  the  tallest  living  animal. 
It  is  hunted  for  its  thin,  which  maket  good  leather.  The 
flesh  of  the  young  giraffe  is  very  palatable. 

Girard',  tp.  of  Rusrall  co.,  Ala.  The  village  is  pleat- 
antly  situated  on  the  Chattahoochee,  opposite  Columbus, 
Ga.,  with  which  it  is  connected  by  a  fine  bridge.  It  is  the 
N.  W.  terminus  of  the  Mobile  and  Girard  R.  R.,  and  it  con- 
nected with  Opelika  by  the  Columbus  and  West  Point  R.  R. 
Pop.  3984. 

Girard,  post-v.  of  Macoupin  oo..  III.,  on  the  Chicago 
Alton  and  St.  Louis  R.R.,  13  miles  N.  by  E.  of  Carlinville. 

Girard,  post-v.,  cap.  of  Crawford  co.,  Kan.,  126  mile* 
8.  of  Kansas  City,  on  the  Missouri  River  Fort  Scott  and 
Gulf  R.  R.  It  has  a  savings  bank,  a  grain-elevator,  a 
grist-mill,  2  weekly  newspapers,  2  hotels,  5  churches,  and 
about  30  stares  and  shops.  Trade  supported  principally 
by  farmers,  stock-raisers,  and  dairymen.  Pop.  about  980. 
Eds.  "  Girard  Prrss." 

Girard,  post-tp.  of  Branch  co.,  Mich.    Pop.  1230. 

Girard,  tp.  of  Clearfield  eo..  Pa.    Pop.  490. 

Girard,  post-b.  and  tp.  of  Erie  oo..  Pa.,  \\  miles  fh>m 
the  Lake  Shore  and  Michigan  Southern  R.  R.,  in  a  belt  of 
very  rich  farming  land.  It  has  a  national  bank,  a  broker's 
office,  25  stores,  1  newspaper,  5  churches,  excellent  graded 
schools,  a  wrench-factory,  a  furniture-faetoiy,  planiDg-mill, 
etc.     Pop.  of  b.  704;  of  tp.  2018. 

Jacob  Bexdeb,  Ed.  "  CotMOPOLiTB." 
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Girard  (Cbarles),  b.  at  Hnlhouse  (MUhlhanwn),  AI- 
fftce,  io  1822;  became  Agassiz's  pupil;  atteoded  him  to 
America  (1846) ;  became  a  Ksident  of  WaahingtoD,  D.  C, 
1S5U.  Aathor  of  reports,  memoin,  and  papers,  chiafly 
npoD  fishes  and  serpents,  pnblished  by  the  Smithsonian 
Institution,  in  the  goremment  reports  of  MientiHe  ezpe- 
ditions,  etc. 

Girard  (Stsphen),  b.  near  Bordeaux,  France,  May  24, 
1750;  became  a  sailor,  and  before  the  Revolution  engaj^d 
as  the  master  of  vessels  in  the  American  coasting  and  West 
India  trade;  and  during  the  Revolution  was  a  grocer, 
sutler,  and  liquor-seller  in  and  near  Philadelphia,  where 
he  had  already  married  and  separated  from  his  wife.  He 
was  again  inthcWe^t  India  and  coastwise  trade  in  snoeess- 
ful  partnership  with  John,  his  brother,  io  1780-90;  gained 
money  by  receiving  valuables  from  the  Haytian  planters 
during  the  iosurreotion  (1791-1804),  for  much  of  this  pro- 
perty was  never  called  for;  and  by  leasing  property  in 
Philadelphia  when  business  was  dull  at  low  rates,  and  then 
renting  at  high  rates  in  times  of  industrial  aotirity.  In  1812 
he  became  a  private  banker,  and  was  later  a  director  of  the 
second  U.  S.  bank.  He  was  for  years  by  far  the  wealthiest 
man  in  the  V.  S.  He  was  very  eccentric  in  his  habits,  a 
free  thinker,  ungracious  in  manner,  ill-tempered,  and  lived 
and  died  without  a  friend ;  but  was  always  n  libeml 
benefactor  of  the  public  charities,  and  even  of  churches, 
which  be  despised.  During  several  yellow-fover  seasons  in 
Philadelphia  no  citizen  was  more  active  in  relieving  dis- 
tress by  free  expenditure  of  money  or  by  personal  care  of 
the  sick;  and  at  his  death  nearly  all  his  estate  was  be- 
queathed to  various  charitable  and  municipal  institutions 
of  Philadelphia  and  New  Orleans,  and  to  the  founding  of 
the  Qirard  College  for  orphan  boys.  D.  at  Philadelphia 
Dec.  26,  1831. 

Girard'  Col'lege,  at  Philadelphia,  Pa.,  was  founded  by 
the  bequest  of  more  than  $2,000,000,  left  by  Stephen  Girard, 
for  the  benefit  of  poor  white  male  orphans,  who  are  ad- 
mitted between  the  ages  of  six  and  ten,  and,  according  to 
the  will  of  the  founder,  are  to  be  apprenticed  to  some  in- 
dustrial ooeupation  when  between  the  a^e^  of  fourteen  and 
eighteen.  Too  buildings  are  situated  2  miles  X.  W.  of  the 
old  State-house,  in  a  fine  enclosure  of  41  acres.  The  prin- 
cipal building  (169  feet  long.  111  feet  wide,  and  97  feet 
high,  with  fine  Corinthian  columns  each  66  feet  high)  is 
by  far  the  best  specimen  of  Oreek  architecture  in  America. 
It  is  bailt  mainly  of  white  marble,  with  no  inflammable 
material,  as  nearly  as  possible  in  accordance  with  the 
minute  directions  left  by  Mr.  Girard,  according  to  whose 
will  no  minister  or  eccl'siastic  of  any  sect  or  Church  is 
allowed  to  visit  the  premises  on  any  pretext,  or  to  have  any 
connection  with  the  institution.  The  construction  of  the 
buildings  was  commenced  in  1833,  and  finished  in  1848. 
The  greater  part  of  the  bequest  would  hare  been  absorbed 
in  the  construction  but  for  this  delay  in  opening  the  estab- 
lishment. It  now  accommodates  some  500  boys,  who  are 
supported  and  educated  by  the  institution. 

Girardin,  de(£iciLB),  b.  in  Paris  June  22,  1806,  na- 
tural son  of  tile  oount  de  Girardin  :  entered  upon  journalism 
as  oondnctor  of  Lt  Voleur,  a  periodical  compiled  from  other 
journals,  and  La  MotU,  a  fashion-paper.  His  Journal  da 
CoHntHttaHett  tuila  and  Jotirnal  do  Imlitntiiii  won  great 
BQCcess  from  their  exceeding  cheapness.  Ho  also  was  very 
iDflaenCial  in  establishing  savings  banks  and  in  issuing 
cheap  and  good  literature  and  maps  for  the  people.  He 
was  concerned  also  in  Lt  Mutfe  da  FamilU;  Lr  Journal 
da  Qarda  Nationala,  and  Lt  Qattronomr,  a  highly  suc- 
cessful jonrnal  treating  of  food  and  cookery.  His  great 
distinction,  however,  was  gained  as  conductor  of  the  Prette, 
a  cheap  daily,  which  he  edited  most  of  the  time  from  1836 
to  1856.  This  journal  made  him  one  of  the  great  political 
powers  of  France.  In  1848  he  persuaded  Louis 
Philippe  to  abdicate.  Under  \apoIeon  IK.  he  was  a 
rigorous  member  of  the  opposition,  but  in  1870  he 
was  mode  a  senator,  although  the  decree  to  that  effect 
was  never  published.  He  was  (1866-70)  editor  and 
owner  of  La  Librrif,  and  in  1872  became  connected 
with  the  JoHmal  Offleicl.  Among  his  published 
works  are  many  political  broohnres;  Quatiom  dt  mon 
tempt  (12  vols.,  1868,  compiled  from  bis  political  edi- 
torials) ;  L'Hommt  et  la  femmt  (1872);  and  Du  droit 
de  punir  (1871).  De  Girardin  has  never  been  con- 
stant to  any  political  principle  except  hostility  to 
Great  Britain  and  friendship  for  Russia. — His  first 
wife,  Dblprink  (b.  Jan.  26.  1804;  d.  June  29,  1855), 
was  a  daughter  of  the  novelist  Sophie  Gay  (1776- 
1852) ;  married  M.  de  Girardin  in  1831 ;  was  a  rery 
talented  poet,  and  author  of  many  olerer  novels  and 
highly  successful  plays,  besides  political  essays  and 
effective  literary  criticisms.  Her  taloti  was  one  of  the 
social  and  political  centres  of  Paris.     Her  beauty, 


cleremesa,  and  charming  manners  contributed  mnoh  to  her 
husband's  success. 

Girardia  (Jean  Pierrk  Louis),  b.  at  Paris  Nor.  16, 
1803 ;  was  chemical  professor  at  Rouen  1838-58,  and  since 
then  In  other  French  towns.  Author  of  numerous  hand- 
books of  science  for  popular  use,  besides  Le^nt  dt  chimit 
fUmenlai're  (1835),  Milanget  de  agrieulturef  etc.,  et  det  tci' 
enett  pkytiqua  appUquti  (1852),  and  other  works. 

Girardin  (Sai.kt-Harc),  generally  called  MarcGirar. 
Dix,  one  of  the  most  celebrated  and  one  of  the  noblest  re- 
presentatires  of  that  singular  class  of  people  which  modern 
civilisation  has  created  and  deaignatcd  with  the  somewhat 
rague  title  of  littfraleurt,  was  b.  at  Paris  Feb.  12, 1801.  He 
studied  at  first  law  ;  wrote  in  1827  an  article  in  the  Jonrnal 
da  Vfkatt,  which  made  a  great  sensation,  and  after  that 
time  participated  in  politics,  both  as  a  journalist  and  as  a 
member  of  the  legislatire  assembly.  He  was  not  a  poli- 
tieian,  however.  Very  early  he  turned  from  the  study  of 
law  to  that  of  literature  and  philosophy.  In  1322  he  re- 
ceired  a  prise  from  the  Academy  for  a  paper  on  Lesage,  in 
1827  another  for  a  paper  on  Bossuet,  and  in  1828  a  third 
for  his  Tableau  de  la  littlratnre  fran^aite  au  xri.  titrte  ;  in 
1844  he  became  a  member  of  the  Academy.  He  was,  never- 
theless, not  exactly  on  author.  In  1831  he  succeeded  Gui- 
lot  as  professor  in  history  at  the  Sorbonne,  which  chair  he 
changed  in  1834  for  that  of  French  literature  and  poetry; 
and  for  more  than  thirty  years  he  delircred  his  lectures, 
often  to  an  audience  of  3000  or  4000  people.  He  also 
took  a  great  interest  in  all  questions  concerning  educa- 
tion, trarelled  through  Germany  to  make  himself  acquainted 
with  its  schools,  and  filled  at  different  times  different  posi- 
tions in  the  ministry  of  public  instruction.  Tet  he  was  not 
a  teacher.  In  the  newspaper  and  in  the  legislatire  assembly, 
in  the  Academy  and  in  the  committee-room,  in  bis  books 
and  before  the  audience,  he  was  always  only  a  litterateur — 
that  is,  a  man  who  interests  himself  more  for  the  applica- 
tion of  science  than  for  its  progress,  unlike  the  scientific 
man ;  more  for  the  educational  power  of  literature  than  for 
its  internal  derelopmenl,  unlike  the  author;  more  for  the 
elevating  and  harmonising  influence  of  art  than  for  its 
ideal  perfection,  unlike  the  artist ;  and  who,  utterly  unlike 
the  t^Mher,  takes  people  as  they  are,  grieving  with  them 
when  they  are  sorrowful  and  laughing  with  them  when  they 
are  merry.  His  acquirements  were  enormous.  He  was 
thoroughly  familiar  with  all  the  prominent  languages  and 
literatures ;  in  philosophy  he  was  one  of  the  first,  and  one 
of  the  very  few  Frenchmen  who  ever  understood  Hogel ;  in 
history  nothing  was  foreign,  in  science  nothing  was  strange 
to  him.  His  talent,  great  by  nature  and  perfect  by  training, 
was  that  of  comparative  criticism.  He  would  choose  a  cer- 
tain subject — for  instance,  maternal  love — and  then  mo 
through  all  periods  of  all  literatures,  showing  how  maternal 
love  has  been  represented  by  different  nations  and  in  differ- 
ent ages ;  and  thus  he  would  rise  from  a  penetrating  an- 
alysis of  the  various  phenomena  to  an  elevated  and  powerful 
conception  of  the  idea.  On  this  plan  is  written  bis  principal 
work,  Conrs  de  littfralure  drumatique  (5  vols.,  184.V68). 
In  1869  he  retired  from  his  chair  at  the  Sorbonne,  but  con- 
tinued as  editor  of  \\ie  Junrual det  Sarantt.  D.  Apr.  11,1873. 

Clemens  Peterseji. 

Giraso'Ie  [It.,  "sun-tuming,"  because  its  finest  tints 
appear  only  in  a  strong  light],  a  precious  stone  of  various 
colors  and  qualities,  but  all  distinguished  by  a  strong,  deep 
reflected  lignt.  The  fire-opal  and  quarts  resinite  are  among 
its  varieties.  Fine  specimens  bring  rery  high  prices.  This 
stone  is  found  in  many  conntries,  but  good  specimens  are 
rare.  The  same  name  is  given  to  several  otner  minerals 
which  afford  bright  tints  in  a  strong  sunlight. 

Gir'dle  of  Ve'nns,  the  Cettut  Veuerit,  an  acaleph  of 
the  order  Ctenophorss,  family  Beroidte.     It  is  found  in  the 


Girdle  of  Venus. 
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Heditemnean,  and  is  often  fire  feet  long  by  two  feet  wide; 
the  breadth,  however,  typically  repreeenting  the  length  of 
most  other  organisms.  It  is  of  a  rery  delicate  stmotare, 
moves  with  a  graceful,  waving  motion,  and  is  one  of  the 
most  beautiful  of  natural  objects  when  seen  in  the  water. 
By  night  it  often  seems  a  band  of  fire.  Its  mouth  is  seen 
about  midway  of  its  length.  It  was  named  from  the  enlut 
or  lone  of  Venus,  which  had  the  power  of  compelling  all 
beholders  to  love  the  wearer  of  it. 
Gird'letree  Hill,  post-r.  of  Worcester  co.,  Hd.  P.  74. 
Gir'geh,  or  Geer'ireh  [from  Oirgi;  or  Omrge,  the 
patron  saint  of  the  Coptic  Church],  an  Egyptian  town,  of 
Christian  origin,  on  the  W.  bank  of  the  Nile,  about  108 
miles  below  Thebes  and  12  miles  from  the  ruins  of  Abydus. 
It  was  formerly  the  capital  of  Upper  Egypt,  and  a  town 
of  One  appearance,  with  its  palm  trees,  eight  minarets, 
and  Roman  Catholic  monastery  ^the  oldest  in  Egypt), 
standing  about  a  quarter  of  a  mile  from  the  river.  The 
Nile  is  now  rapidly  washing  it  away.     Pop.  about  10,000. 

R.  b..  HiTcnoocK. 
Girgen'ti,  province  of  Sicily,  on   the   sonth-weetem 
coast.      Area,   1377  square  miles.      Pop.  289,018.      It  is 
mountainous,  but  extremely  fertile,  and  produces  com,  oil, 
wine,  salt,  and  sulphur  in  great  abundance. 

Girgenti  [Lat.  Agrigentum;  Qr.  '^piyat],  a  maritime 
town  of  Sicily,  in  the  province  of  Qirgenti,  in  lat.  37°  17' 
N.,  Ion.  13°  28'  B.  It  was  founded  581  b.  c.  by  a  Oreek 
colony  from  Gela,  at  the  foot  of  an  older  acropolis  called 
Camicus.  Through  commerce  with  Carthage  the  new  colony 
grow  rapidly  rich  and  powerful,  though  later  it  suffered 
greatly  from  wars  with  that  city.  In  the  days  of  its  great- 
est prosperity  Agrigentum  contained  200,000  inhabitants 
within  its  walls,  and  including  suburbs  the  population  is 
said  to  have  reached  800,000.  The  government,  though 
sometimes  in  the  hands  of  a  tyrant,  was  generally  free  and 
independent  till  the  time  of  the  Punic  wars,  when  the  city 
became  a  Koman  possession,  and  soon  began  to  decline. 
In  A.  n.  826  it  was  taken  by  the  Saracens,  who  held  it 
nearly  300  years,  since  which  time  it  has  shared  the  chang- 
ing fortunes  of  the  island.  Girgenti  stands  on  a  high, 
steep  rook,  oommanding  a  glorious  view  of  the  Mediter- 
ranean, and  overlooking  rioh  olive-slopes  and  luxuriant 
gardens  and  vineyards,  while,  oonspicuous  everywhere,  rise 
the  vast  temples,  more  or  less  in  ruins,  whioh  bear  such 
splendid  witness  to  its  former  greatness.  Among  these  are 
the  temple  of  Concord,  a  beautiful  Doric  structure,  and  one 
of  the  best  preserved  of  all  the  ancient  temples;  the  temple 
of  Juno,  also  in  partial  preservation ;  and  the  temple  of 
Jupiter  Olympius,  the  largest  in  Sicily,  and  still  imposing 
in  its  ruins.  Other  striking  remains  of  temples,  towers, 
and  tombs  are  scon  on  every  side,  and  not  a  few  precious 
objects  of  art,  such  as  oarved  gems,  etc.,  hare  been  fonnd 
in  the  vicinity.  Notwithstanding  its  advantages  of  olimate, 
soil,  and  situation,  this  town,  though  oontaining  a  very 
considerable  population,  was  too  miserable  a  few  years  since 
to  shelter  the  traveller  comfortably,  even  for  a  night.  At 
present  there  are  signs  of  returning  life.  In  1865  water 
was  brought,  by  an  expensive  aqueduct,  to  the  highest  part 
of  the  town  ;  cloraentAry  and  normal  schools  have  been  es- 
tablished; its  exports  of  oil,  soda,  sulphur,  and  fruit  are 
on  the  increase;  and  works  are  now  in  progress  for  Improv- 
ing the  harbor,  whioh,  though  not  good,  is  the  most  avail- 
able on  the  soathem  coast  of  Bioily.    Pop.  20,6tfi. 

Qeo.  p.  Maksh. 
GiroMde,  department  of  Franca,  situatod  around  the 
estuary  of  the  uironde,  formed  by  the  oonflnence  of  the 
Garonne  and  the  Dordogne.  Ita  western  part  is  low  and 
flat,  consisting  of  lagoons  and  sand-dunes  planted  with 
pine  forests ;  it  is  generally  Balled  £«•  Landti.  The  east- 
em  part  is  hilly  and  calcareous,  and  produces  the  finest 
olaret  wines — 44,000.000  gaUona  annoally.  Area,  3714 
square  miles.     Pop.  701,655. 

Giron'diltS  [Fr.  Qironditu,  from  the  Qironde,  whence 
several  of  their  leaders  came],  the  conservative  republican 

Sarty  of  the  French  legislative  assembly  from  Oct.,  1791, 
>  Oct.,  1793.  When  the  assembly  was  at  first  organized, 
the  fntnre  Girondists,  who  were  oultivated  men,  full  of  ad- 
miration for  the  spirit  of  ancient  Grecian  liberty,  proposed 
severe  measures  against  the  priests  and  Smigrt;  and  op- 
posed the  reactionary  policy  of  the  court.  In  Mar.,  1792, 
the  king  selectod  four  of  them  for  his  now  ministers,  but 
dismissed  them  June  13 — an  act  which  led  to  a  popular 
insurrection.  On  Aug.  11  they  were  recalled.  The  party 
of  the  Hoantain  (1792)  and  the  Jacobins  (1793)  violently 
opposed  them,  and  the  latter  (June  2)  proonred  the  arrest 
of  thirty  of  their  leaders.  Throughont  the  provinces  there 
followed  a  series  of  popular  nprisings  in  their  favor,  but 
the  Convention  had  the  advantage  of  previous  organisation 
and  strong  leadership,  and  the  armed  Girondists  everywhere 
met  a  fearful  overthrow.    In  October  the  leaders  were  ar- 


raigned before  the  revolutionary  tribunal,  bnt  so  strong 
was  their  eloquent  self-defence,  and  so  eonspienoas  their 
patriotism  and  their  innocence,  that  not  even  that  oourt 
could  convict  them.  Bnt  by  order  of  the  Convention  they 
were  sent  that  very  night  to  the  guillotine  (Oct.  31,  1793), 
chanting  the  MnmillatMe  while  on  the  way.  During  the 
following  year  great  numbers  of  other  real  and  suspected 
Girondists  perished.  The  Girondists  were  looked  upon  as 
doetrinairf,  and  were  in  part  victims  of  the  pnjadioe  of 
the  Parisian  rabble  against  edooatod  men ;  but  their  great- 
est offence  was  their  opposition  to  the  mad  leal  of  the  ultra- 
republicans. 

Gir'Tan,town  of  Scotland,  in  Ayrshire,  on  the  Girvan. 
It  has  a  lively  trade  with  Belfast.     Pop.  7047. 

Gis'eo,  the  name  of  many  distinguished  Carthaginian!, 
of  whom  the  most  distinguished  was  a  general  who  com- 
manded at  Lilybseum  during  a  part  of  the  First  Punic  war, 
in  which  ho  was  exceedingly  popular  with  the  soldiers. 
The  latter,  during  the  mutiny  known  as  the  Inexpiable 
war,  received  Gisco  at  Tunis  as  a  messenger  from  the  gov- 
ernment, but  treacherously  made  him  a  prisoner,  and  put 
him,  with  700  others,  to  a  cruel  death,  about  239  B.  c. 

Giti'adea,  a  statuary,  architect,  and  poet  of  Lacodn- 
mon,  flourished  about  01.  60  (0.  MilUer  and  C.  F.  Her- 
mann), B.  c.  636.  He  erected  the  temple  and  fashioned  the 
statue  of  Athena  Polionohus  ("oity  protector  "),  also  called 
Chalcioecus  ("  of  the  brasen  house  "),  in  his  native  city.  He 
composed  a  hymn  in  honor  of  the  same  goddess,  with  a  few 
other  poems  in  the  Doric  dialect.  (See  Sillio,  Diet,  of  A»- 
cient  Artiitt;  MOllir,  Ancitnt  Art  and  iU  Xemaiyu.) 

H.  Drisuer. 

Glt'sohiB,  town  of  Bohemia,  noted  for  the  encounter 
which  took  place  here  (June  29,  1860)  between  Prince 
Frederick  Charles  of  Prussia  and  the  Austrian  general 
Clam-Gallas.  The  prince  marahed  the  second  army  eorps 
from  Podol  and  the  third  from  Turnan  towards  Gitaeliin, 
and  attacked  the  Austrians,  who  occupied  a  favorable  po- 
sition on  some  hills,  and  had  one-haK  of  the  Saxon  army 
as  reserve.  Clam-Gallas  was  defeated,  and  retreated  be- 
hind Gitschin,  leaving  the  defence  of  the  town  to  the  Sax- 
ons ;  in  the  night  it  was  taken  by  the  Prussians.  The  Pms- 
sians  lost  2000  men  ;  the  Austrians  abottt4000meii,  Imsidea 
2000  prisoners.     Pop.  6570.  Adgdst  NiBVAinc. 

Gindi'ci-  [Emilia'ni],  (Paolo),  b.  at  Hussomeli,  in 
Sicily,  June  13,  1812.  At  the  age  of  sixteen,  and  against 
his  own  will,  he  entored  a  Dominican  convent,  where  he 
dcrotod  himself  to  the  study  of  design  and  of  literature. 
These  pursuits  kindled  his  patriotism,  and,  as  a  firat  symp- 
tom of  his  love  of  freedom,  ne  quitted  the  convent  and  ap- 
plied for  a  chair  in  the  University  of  Palermo.  Not  only 
was  this  refiised,  but  he  was  put  under  nrveillance,  where- 
upon he  fled  iVom  Sicily  into  Tuscany.  There  he  formed  a 
friendship  with  the  poet  Niceolini,  and  encouraged  by  bim, 
began  his  principal  work,  Xa  Storia  della  Letteratura  Ital* 
I'anra,  written  from  a  critical  and  political  point  of  view. 
About  this  time  he  received  a  handsome  legacy  from  his 
friend  Emiliani — whose  name  he  then  took — and  waa  thns 
enabled  to  proseente  his  studies  at  leisure.  In  1849  he  be- 
came professor  in  the  University  of  Pisa ;  in  18S1  he  pub- 
lished his  Storia  dei  Munieipii  Italiani,  then  Sloria  dtlU 
Belle  Arti  in  Italia.  In  1861  he  succeeded  Niceolini  as 
secretary  to  the  Academy  of  Fine  Arts  in  Florence.  In 
1864  he  resigned  his  professorship,  and  passed  mooh  of  his 
remaining  life  in  England.  In  1867  he  was  elected  to  the 
Italian  Parliament.     D.  at  Hastings,  in  England,  in  1872. 

Ginglia'no.  town  of  Italy,  in  the  province  of  Naples. 
Pop.  11,772. 

Ginlia'ni  (Giahbattuta),  the  most  distingnished  of 
living  commentators  on  the  Divina  Commedia^  was  b.  at 
Canelli,  in  Piedmont,  in  1818.  He  entered  the  religions 
order  of  the  Somaschi,  and  between  1837  and  1847  he  held 
various  professorships  in  different  schools  of  learning,  oc- 
cupying himself  at  the  same  time  with  the  profound  stndy 
of  Dante.  In  1841  ha  published  a  much-approved  TVead'se 
on  Algebra/  in  1845  his  celebrated  Sar/gio  di  mn  iV^tovo 
Commento  delta  Commedia  di  Dante  Allighieri;  in  1S46, 
before  the  Scientific  Congress  of  Genoa,  ho  declared  that 
the  Divina  Commedia  embodied  the  earliest  and  most  au- 
thentic material  for  Italian  history.  In  1847-48,  while 
professor  in  the  University  of  Genoa,  he  was  named,  under 
the  new  liberal  reforms,  censor  of  the  Press,  the  duties  of 
which  office  he  performed  with  great  dignity  and  liberality. 
Among  the  works  of  Giuliani  the  volume  entitled  Sul  vi- 
vente  Lingnaggio  della  7'oteana  should  be  mentioned  as 
having  contributed  largely  to  his  reputation.  In  1858  ap- 
peared Le  Norme  di  Commentare  la  Divina  Oommet/ia, 
troMe  daW Epielole  di  Dante  a  Cangrande,  a  most  import- 
ant work,  which  was  followed  by  his  iletodo  di  co«iiii««- 
tare  la  Divina  Oommedia,  and  afterwards  by  a  now  oritical 
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and  uuiotated  edition  of  all  tho  works  of  Dante,  thia  lut 
bwsg  atill  (187&)  in  conns  of  publication  at  Floranc*. 

Cin'Uo  Roina'ilo,ui  Italian  paintar  and  arohitaot,b. 
at  Borne  in  IMZ;  d.  in  Kantua  in  1646.  The  family  name 
ma  Pipn.  As  a  painter,  mnah  of  his  reputation  has  been 
doe  to  his  association  with  Raphael,  who  held  him  in  high 
uteem,  entrusted  to  him  the  execution  of  important  works, 
placed  him  at  the  head  of  his  scholars,  made  him  one  of 
nit  heirs,  and,  dying,  oonSded  to  him,  along  with  Qio. 
Plan.  Penni,  the  finishing  of  his  uncompleted  pieces.  The 
pupil  did  not  justify  the  master's  prodileotion.  His  pictures, 
while  showing  boldness  of  conception,  learning,  and  mas- 
tery of  materials,  are  destitute  of  harmony,  grace,  delicacy 
of  sentiment,  and  refinement  of  expression.  His  success 
was  greatest  in  battle-pieces.  In  sacred  subjects  he  did 
not  excel,  though  his  most  famous  picture,  in  the  church 
of  S.  Stefano  at  Genoa,  was  one  of  this  kind — The  Mar- 
tyrdom of  Su  Stephen,  an  important  work,  and  still  re- 
garded OS  a  masterpiece  of  composition  and  drawing. 
His  celebrated  paintings,  Th«  Apparition  of  the  Crott  to 
Conetantine  and  tho  Battle  between  Conetantiiie  and  Maxen- 
tiiUf  in  tho  Hall  of  Constantino  at  the  Vatican,  and  the  J^tiil 
o/tha  (riant;  in  the  Palauo  del  Td  at  Mantua,  are  examples 
of  bis  grandest  manner.  Qiulio  Romano's  fame  rests  more 
en  his  capacities  oi  an  arehiteot  than  on  his  genius  as  a 
painter,  though  his  architeoture  hod  the  same  general  cha- 
lacteristica  with  his  painting.  Leo  X.  and  Clement  VII. 
employed  him  on  the  Vatican,  and  when  in  Rome  he  erected 
two  palaces,  the  church  Madonna  del  Orto,  and  other  build- 
ings. Called  to  Mantua  by  its  dnke,  ha  did  an  immense 
traonnt  of  work  in  construction  and  reconstruction,  ot 
which  the  Palasio  del  Ti  is  the  crowning  aahierement. 
The  cardinal  Goniaga  bad  a  saying  that  Mantua  belonged 
In  QluHo  Bomano  by  right  of  creation.  When  the  emperor 
Charles  V.  eame  to  Mantua,  the  architeet  erected  the  tri- 
umphal arches  in  his  honor.  His  renown  became  so  great 
that  the  pope  invited  him  to  return  to  Rome  and  nndertake 
the  construction  of  St.  Peter's,  but  death  prerented.  As  a 
figure  in  the  history  of  art,  Qialio  Romano  oeoupies  large 
room ;  as  a  creator  in  the  world  of  art,  the  place  assigned 
to  him  is  not  the  highest.  His  has  been  styled  "  an  eril 
art,  fonnded  on  art,  and  at  Tarianee  with  nature." 

0.  B.  FROTBiireHAif. 
Giutge'vo,  town  of  Wallachia,  on  the  Danube,  40  miles 
8.  W.  of  Bucharest.    It  is  one  of  the  principal  trading- 
places  on  the  Danube.     Pop.  20,000. 

Gins'ti  (Oidsbppe),  b.  at  Monsammanno,  near  Pescia, 
1809;  d.  in  the  house  of  the  marquis  Oino  Capponi,  Flor- 
ence, Mar.  31,  1850.  He  studied  first  at  Pistoja  and  Lucca, 
then  in  the  University  of  Pisa.  While  still  a  student  the 
manuscript  poems  of  Giuseppi  Giusti  were  greatly  in  vogue, 
but  these  early  specimens  were  coarse  and  burlesque  rather 
than  satirical.  The  revolutionary  attempts  of  1831  ronsed 
the  patriotic  spirit  of  Giusti,  and  it  found  expression  in 
his  admirable  satires,  which,  far  from  being  imitations,  are 
a  new  form  of  that  branch  of  poetry — popular,  graceful, 
and  biting.  He  well  merits  the  name  of  "  the  Tuscan  Bi- 
ranger,"  although,  according  to  the  judgment  of  Italians, 
and  even  of  many  foreigners,  Giusti  far  anrpasaes  tho 
French  poet  in  delicacy  of  taste,  in  elegance,  and  richness 
of  thought.  The  satires  of  Giusti  remained  many  years 
in  manuscript,  but  immediately  upon  their  publication, 
they  obtained  a  wide  circulation  throughout  Italy,  and 
everywhere  excited  great  enthusiasm.  Thej  were  the  noble 
precnrsora  of  the  revolutionary  movements  of  1848 — -more 
noble  even  than  that  revolution  itself;  for  Giusti,  who  had 
always  hitherto  been  a  republican,  when  he  found  himself 
in  personal  contact  with  furious  demagogues,  became  a 
moaerate,  and  adhered  to  the  policy  of  Gino  Capponi,  whom 
he  had  already  taken  for  his  literary  adviser.  When  the 
first  Tuscan  national  assembly  was  convoked,  Giusti  waa 
elected  deputy,  and  by  voting  with  tho  conservatives  he 
naturally  brought  upon  himself  the  hatred  of  the  radicals, 
who  abused  him  as  a  traitor.  The  grand  dnke  being  re- 
stored, Giusti  saw  his  dearest  hopes  crushed,  and,  snfi'ering 
partly  from  depressing  hypochondria  and  partly  from  a 
pulmonary  affection,  he  died  a  few  months  ailer.  The  an- 
oappy  life  of  this  poet  was  in  singular  contrast  with  the 
apparent  gayety  of  his  verses,  but  in  tho  smiles  of  Giusti 
there  lurk  bitterness  and  tears.  No  one  better  nnderstood 
or  better  used  the  Tuscan  speech  than  Giusti.  Clear  proofs 
of  this  are  to  be  found  in  the  collection  of  Tusoan  proverbs 
completed  and  illustrated  by  Capponi  after  the  death  of  his 
young  friend,  and  also  in  his  letters,  among  which  are 
many  models  of  the  epistolary  style. 

Givety  town  of  France,  in  the  department  of  Ardennes, 
on  the  Mouse,  near  the  Belgian  frontier.  It  is  strongly 
fortified,  and  has  famous  leather  manufactures.     P.  6401, 

Givora^  town  of  France,  in  the  department  of  Rh&ne, 
OB  the  RbOne.    It  has  large  glass  manufactures.     P.  93S2. 


Giz'znrd,  in  birds  and  some  invertebrates,  a  portion  of 
the  alimento^  eonal,  which  is  very  muscular  and  strong, 
being  fitted  for  grinding  np  the  food,  a  function  performed 
by  the  teeth  of  many  animals.  Some  of  the  Bryosoa  have 
such  a  giisard  between  the  oesophagus  and  the  true  stomach. 
Many  Qasteropods  have  gisurds  armed  with  teeth  (Aplf- 
tia)  or  ealoareous  plates  {B«Ua),  and  some  Cephalopods 
have  both  powerful  jawi  and  strong  giuards  between  the 
crop  and  the  first  stomach.  Many  insects  and  crustaceans 
have  giiiards,  in  some  cases  armed  with  strong  teeth.  Most 
birds  have  a  true  giisard,  excepting  only  those  whose  food 
is  very  soft  and  sucoulent  The  food,  unlike  that  of  the 
invertebrates  above  alluded  to,  is  acted  upon  by  the  gastric 
juice  before  it  is  ground  up  in  tho  gizsard.  This  organ  is 
the  homologue  of  the  pylorio  portion  of  the  stomach  of  most 
of  the  vertebrates.  It  is  lined  by  a  horny  epithelium,  the 
"  giuard-skin,"  and  most  birds  swallow  pieces  of  gravel  to 
assist  the  giisard  in  grinding  food.  The  "  giizard-skin  " 
of  the  pigeon  was,  and  perhaps  still  is,  a  domestic  remedy 
for  indigestion — a  curious  example  of  a  popular  prescrip- 
tion whose  merits  have  been  confirmed  by  science,  since  it 
is  only  quite  recently  that  the  stomachs  of  sheep  and  swine 
have  been  in  like  manner  exhibited  as  *'  pepsin "  for  tho 
some  purpose,  and  as  the  result  of  soieotifio  ooservation. 

Gla'brlO}  an  Important  family  of  the  Roman  plebeian 
gens  Acilia,  of  which  the  most  distinguished  name  is  that 
of  Manius  Acilius  Glabrio,  who  became  tribune  of  the 
people  201  a.  c,  a  decemvir  of  sacred  rites  200 ;  prsgtor 
196,  consul  191,  conducted  with  success  the  war  in  Greece 
against  Antiochus  III.  of  Syria  and  his  allies;  triumphed 
in  190,  and  after  189  B.  o.  withdrew  from  public  life. — An- 
other of  the  same  namo  was  praetor  urbanna  B.  c.  70,  con- 
sul 67,  proconsul  in  Cilioia  66,  where,  after  an  inglorious 
campaign  against  Mithridatea,  he  was  succeeded  by  Pompey; 
became  a  pontiff  in  07  B.  o.  He  was  a  grandson  of  P. 
Mucins  Sceevola,  and  had  a  high  reputation  as  a  jurist. 

Glabrio  (C.  Acilius)  filled  the  offices  of  qutestor  b.  r. 
203,  and  tribune  of  tho  plcbs,  and  acted  as  interpreter  to 
the  Athenian  embassy,  consisting  of  the  three  philosophers 
Carnoadcs,  Critolaus,  and  Diogenes,  before  the  Roman 
senate,  A.  v.  c.  699,  B.  o.  15S.  He  wrote  a  history  of  Rome 
in  Greek,  translated  by  a  certain  Claudius  into  Latin,  which 
translation  was  known  to  and  used  by  Livy.  The  fragments 
are  collected  in  Kracse,  Iliet.  Script.  If'rag.,  pp.  84-87. 
(See  BiHR,  Qeich.  d.  liSm.  Lit.,  vol.  li.  p.  31 ;  G.  C.  Lewis, 
Oredibilitji  of  Early  Soman  Uitory,  vol.  i.  p.  33.) 

H.  DniSLKR. 

Glacier  [Fr.,  from  hat. glaeiet,  "ice"].  In  every  part 
of  the  world  high  mountains  are  more  or  less  covered  with 
permanent  snow,  extending  from  the  topmost  crests  to  the 
limit  where  the  annual  melting  exceeds  the  annual  supply, 
which  forms  what  is  called  the  enow-line,  or  limit  of  perpetual 
snow.  Among  mountains  that  rise  far  above  that  limit  we 
usually  find  the  upper  ends  of  the  higher  valleys  occupied 
by  continuous  masses  of  ice  that  originate  in  tho  region  of 
perpetual  snow,  but  extend  far  below  the  snow-line,  often 
reaching  the  tone  of  forests,  and  sometimes  descending  into 
inhabited  districts,  in  the  midst  of  corn-fields  and  fruit  trees. 
The  ice  is  very  different  in  appearance  from  what  is  com- 
monly seen  in  winter  on  streams  and  lakes.  The  surface 
is  rough  and  undulating,  and  not  seldom  scarred  by  deep 
clefts.  Towards  the  loner  end  these  ice-masses  are  usually 
strewn  with  sand  and  rough  gravel  and  trains  of  large 
blocks  that  disgnise  the  natural  color.  These  ice-masses 
ore  called  glaciers.  In  former  conditions  of  the  earth's 
surface  they  attained  enormous  dimensions,  but,  if  we  ex- 
cept those  of  Greenland,  yet  unexplored,  none  are  known 
that  exceed  about  30  miles  in  lengtn  and  2  or  3  in  breadth. 
The  countries  where  glaciera  have  been  found  on  a  large 
scale  are  tho  Alps  of  Switierland  and  Tyrol,  tho  North- 
western Himalayas,  the  Kooky  Mountains,  North-western 
Scandinavia,  and  Greenland.  In  each  of  these  regions  all 
the  important  phenomena  of  glaciers  may  be  studied,  but 
it  is  in  Switzerland  and  the  adjoining  districts  of  Tyrol, 
Savoy,  and  Piedmont  that  all  the  earlier  investigators  have 
pursued  their  inquiries  into  the  origin,  the  motion,  and  the 
structure  of  glaciers.  It  was  there  also  that  the  facts  were 
first  observed  that  proved  the  vast  extension  of  glaciers  at 
a  very  recent  geological  period,  and  the  important  share 
they  have  had  in  fashioning  the  surface  of  many  large  dis- 
tricts to  the  condition  in  which  we  now  behold  it.  Hence 
the  Alps  hare  beoomo  the  classic  land  of  glacial  phenomena, 
and  in  attempting  to  explain  them  it  is  necessary  to  refer 
to  the  observations  that  nave  been  there  made. 

Origin  of  Glaciera. — A  large  part  of  the  heat  which  tho 
sun  sends  to  the  earth  is  expended  in  converting  water  into 
vapor  and  raising  it  into  the  atmosphere.  Under  given 
conditions  of  temperature  and  density  the  air  can  retain  in 
suspension  no  more  than  a  fixed  quantity  of  aqueous  vapor. 
When  that  limit,  which  is  called  the  point  of  saturation,  it 
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rarpassod,  the  superfluona  vapor  i>  precipitated,  at  first  in 
the  form  of  oload,  and,  if  the  process  is  continued,  ulti- 
mately reaches  the  earth  again  in  the  form  of  rain  or  snow. 
ScTCral  causes,  whiob  ne«l  not  be   here  discussed,  con- 


cur to  lower  the  temperature  of  the  air  as  it  is  niaed 
above  the  earth's  surface,  and  at  a  sufficient  height  it  be- 
comes so  cold  that  whatever  vapor  is  condensed  takea 
the  form  of  snow  or  iloat.    In  falling  to  the  earth  tbi<  ia 
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nsaally  reeonverted  into  water,  bnt  on  high  mountains, 
where  the  temperature  of  the  surface  is  also  low,  the  greater 
part  of  the  aqueous  vapor  returned  from  the  atmosphere 
retains  the  form  of  snow.  When  the  air  is  calm,  the  snow 
of  the  high  Alps  consists  of  regular  crystalline  forms  of 
exquisite  beauty,  being  wonderfully  varied  modifications 
of  a  six-rayed  star.  When  the  air  is  disturbed,  the  snow 
assumes  a  new  condition,  which  is  that  of  small  froien 
pellets,  no  larger  than  a  pin's  head.  It  is  this  that  forms 
that  blinding  snow-dust  well  known  to  those  who  have 
ever  experienced  the  toHrmente.  The  snow  that  falls  on 
the  exposed  ridges  and  steep  slopes  does  not  long  remain 
there.  A  large  portion  is  generally  carried  away  by  the 
wind  ;  a  further  portion  accumulates  till  the  slope  beoomes 
too  steep,  when  it  slides  down  in  an  avalanono;  and  a 
small  share  is  disposed  of  by  meltiog  and  evaporation. 
The  result  is,  that  nearly  the  whole  of  the  snow  falling  on 
high  mountains  is  retained  in  the  hollows  or  on  the  more 
level  parts  of  the  surface.  If  these  hollows  and  plateaus 
are  below  the  level  of  perpetual  snow — or,  in  other  words, 
if  they  are  so  situated  that  the  annual  melting  equals  the 
quantity  of  fresh  snow  annually  supplied — no  accumulation 
can  take  place.  A  certain  quantity  of  snow  is  gathered  into 
these  storehouses  every  winter,  and  is  removed  during  the 
following  summer,  the  same  process  being  renewed  year  after 
year.  This  condition  of  things  is  seen  in  the  Carpathians, 
the  ranges  of  Central  Spain,  and  many  other  European 
mountains  whose  summits  rise  above  the  level  of  perpetual 
snow.  The  case  is  otherwise  when  the  winter  snows  are 
gathered  in  hollows  and  plateaus  where  the  amount  annually 
melted  is  less  than'  the  fresh  supply.  The  first  impression 
of  a  person  apeaulating  on  the  subject  would  be  that  under 
such  circumstances  the  accumulation  would  go  on  without 
limit,  and  that  a  layer  of  snow  constantly  increasing  in 
thickness  would  be  piled  up.  To  understand  what  actually 
occurs,  a  little  detail  is  necessary.  The  higher  region  of 
the  Alps  and  other  high  mountains  is  subject  to  a  constant 
alternation  between  heat  and  cold.  In  clear  weather  this 
takes  place  between  each  day  and  night;  in  clouded 
weather  the  intervals  are  longer.  The  sun  shining  upon 
the  mass  of  snow-dust  and  minute  crystals  partially  melts 
them,  and  ultimately  fuses  them  together  till  they  form 
grains  of  larger  size,  which  are  frozen  together  into  com- 
pact particles  of  ice  during  the  next  interval  of  cold.  At 
first  this  process  is  confined  to  the  uppermost  layer  of  the 
snow,  but  as  the  alternate  melting  and  congelation  are  fre- 
quently renewed,  a  similar  change  extends  through  the 
mass,  which  is  gradually  converted  into  that  peculiar  con- 
dition that  has  been  called  nfvf,  or  in  German  Firn.  The 
longer  the  exposure  of  a  layer  of  snow  has  lasted,  the  more 
complete  the  change  into  n(v( ;  the  sooner  a  fresh  layer 
falls,  (ho  more  imperfect  will  be  the  conversion  of  the  older 
one.  A  section  of  the  upper  strata  of  the  n^vS,  here  and 
there  exposed  on  the  sides  of  a  crevasse,  shows  successive 
layers,  whose  upper  surfaces  are  seen  to  be  more  near  the 
condition  of  ice  than  the  underlying  portions.  In  the  lapse 
of  years  the  n^r^  increases  layer  by  layer,  one  of  them  cor- 
responding to  every  considerable  fall  of  snow,  until  a  great 
weight  presses  on  the  lower  and  older  portions  of  the  mass. 
To  understand  what  effects  are  produced  by  this  pressure, 
we  must  bear  in  mind  an  important  property  of  ice,  to 
which  the  name  of  revelation  has  been  given.  Two  surfaces 
of  ice  at  or  very  near  the  melting-point,  when  brought 
into  contact,  freese  together  so  completely  that  no  trace  of 
the  original  separating  anrface  remains.  Adequate  pres- 
sure applied  to  a  mass  of  fragments  of  ice,  by  forcing  them 
into  positions  where  their  surfaces  come  into  contact,  causes 
regolation,  and  the  closer  the  contact  the  more  completely 
will  the  separate  portions  be  welded  together.    Such  is  the 


change  that  is  effected  in  the  reservoirs  where  the  alpino 
snows  are  stared.  Having  been  first  brought  to  the  con- 
dition of  grannlarn^u^by  the  sun's  action,  these  grains  are 
more  and  more  completely  united  in  the  deeper  portions 
of  the  mass  into  nearly  compact  ice. 

If  the  reservoirs  of  whioD  we  have  spoken  were  closed 
basins  of  sufficient  extent,  they  would  become  filled  with 
stationary  masses  of  ice.  But  such  ice-lakes,  if  they  exist, 
must  be  very  uncommon.  The  reservoirs  partake  more 
or  less  of  the  general  slope  of  the  mountain,  and  each 
is  connected  with  the  lower  level  by  a  valley,  glen,  or 
ravine,  through  which  the  snow  would  quickly  flow  if  it 
were  converted  into  water.  But  the  masses  of  imperfect 
ice  that  are  accumulated  on  the  flanks  of  the  higher  moun- 
tains possess  a  considerable  degree  of  plasticity.  When  the 
accumulated  mass,  and  the  weight  consequently  pressing 
on  the  lower  strata,  are  great  enough,  the  whole  begins  to 
yield  in  the  direction  of  least  resistance,  and  with  a  slow, 
constant,  imperceptible  motion  to  crawl  downward  towards 
the  lower  region,  where  the  ice,  being  exposed  to  a  higher 
temperature,  is  rapidly  consumed.  In  other  words,  the 
mass  has  become  a  glacier. 

Motion  qf  Olacien, — It  will  now  be  understood  that  tha 
essential  attribute  of  glaciers  is  the  fact  of  their  progressive 
motion  from  the  upper  level  where  they  arc  formed  towards 
the  lower  valleys.  There  may  possibly  exist  in  the  polar 
regions  great  accumulations  of  stationary  ice,  but  these  are 
not  true  glaciers.  All  the  characteristic  phenomena  here- 
after described  are  inseparably  connected  with  glacier 
motion  ;  and  if  ussge  permitted  the  use  of  ice-ttrenm  as  an 
English  equivalent,  this  would  be  the  most  correct  and  ex- 
pressive name  for  these  remarkable  objects.  The  onward 
motion  of  the  greater  glaciers  must  have  been  known 
from  a  remote  period  to  the  herdsmen  who  in  summer 
led  their  cattle  to  the  pastures  on  the  banks  of  these  ice- 
rivers.  Huge  blocks  of  stone  often  rest  on  the  surface  of 
the  ice,  and  it  was  a  familiar  fact  that  at  the  recurrence  of 
each  yearly  visit  the  blocks  were  found  to  have  advanced 
a  considerable  distance.  But,  though  men  of  science  had 
speculated  on  the  cause,  no  one  bad  undertaken  such  ac- 
curate observations  ns  could  alone  supply  a  secure  basis 
for  physical  reasoning. 

Laws  of  Giacier  Motion. — The  first  to  undertake  a  reg- 
ular system  of  observations  with  a  view  to  ascertain  the 
facta  and  investigate  the  causes  of  glacier  phenomena  was 
the  late  Prof.  Agassis.  In  company  with  several  friends 
he  established  himself  in  1S40  on  the  Lower  Aar  Olacier, 
and  with  remarkable  enterprise  and  perseverance  persisted 
for  several  successive  years  in  carrying  on  systematic  ob- 
servations, which  are  recorded  in  his  work,  Nourelltt  Etudet 
<ur  let  Glaciere.  The  previous  studies  of  Prof.  Agassis 
and  his  companions  had  not  given  them  a  familiarity  with 
the  principles  of  physics,  and  it  naturally  followed  that 
they  did  not  at  first  devise  the  most  efi'ectual  means  of  in- 
vestigation ;  hence  it  happened  that  as  to  the  most  import- 
ant results  they  were  partly  anticipated  by  better  prepared 
competitors.  In  July,  1841,  M.  Arnold  Eseher  von  der 
Linth  made  the  first  well-devised  attempt  to  determine  the 
main  facts  of  glacier  motion,  by  planting  on  the  surface  of 
the  great  Aletsch  Glacier  two  series  of  stakes  at  equal  in- 
tervals of  100  mitres,  the  one  carried  in  a  direct  line  across 
the  glacier,  the  other  being  parallel  to  the  direction  of  its 
motion.  Had  be  been  aware  of  the  rapid  wasting  of  the 
surface  of  a  glacier  during  summer,  M.  Kscher  would  have 
doubtless  been  the  first  to  determine  the  general  laws  of 
glacier  motion.  Returning  after  an  absence  of  five  weeks, 
he  found  that  the  surface  of  the  glacier  had  lost  fully  threo 
feet  in  thickness  through  melting  and  evaporation,  and 
that  not  one  of  the  stakes  firmly  planted  in  tha  ios  ttill 
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nxnained  standing.  In  Aug.,  1842,  the  Iste  Prof.  J.  D. 
Forbes,  by  well-derised  obaerrationa,  ascertained  all  the 
most  important  faots,  and  was  thus  enabled  to  establish 
the  general  laws  of  glacier  motion  in  terms  that,  with 
alight  modifioation,  are  accepted  by  all  those  who  hare 
followed  him  in  this  inquiry.  Forbes  judiciously  re- 
fleeted  that  the  rate  of  the  annual  progress  of  the  great 
glaeiers,  as  then  roughly  known,  was  such  that  if  the  motion 
wen  continuous  the  rate  would  be  measurable  in  very 
short  periods,  if  instruments  of  sufficient  accuracy  were 
provided :  and  further,  that  if  the  rate  of  motion  at  a 
number  of  points  suitably  chosen  on  the  surface  were  as- 
certained, the  laws  of  glacier  motion  might  thence  be  in- 
ferred. When  the  right  question  is  put  in  the  right  way, 
nature  is  not  slow  to  reply.  In  the  course  of  a  single  week 
the  chief  faots  of  glacier  motion  were  ascertained ;  but  the 
late  professor  extended  his  observations  to  other  qaestions 
connected  with  the  phenomena  of  glaciers,  and  continued 
his  observations  during  several  subsequent  journeys.  The 
following  conclusions  were  established:  (1)  The  motion  of 
glaciers  is  continuous,  and  sensibly  uniform  during  short 
periods.  (2)  The  rate  of  progress  is  somewhat  retarded  at 
night,  and  still  more  by  prolonged  cold  weather.  (3)  The 
central  part  moves  more  rapidly  than  the  sides  in  all  parts 
of  the  glacier.  (4)  The  rate  of  motion  is  not  uniform 
throughout  the  length  of  the  same  glacier,  hut  varies  with 
the  inclination  of  the  bed  and  the  width  of  the  channel 
through  which  it  moves.  (5)  The  increase  in  the  rate  of 
motion  in  passing  from  the  sides  towards  the  centre  of  a 
glaoier  is  regular  and  oontinuous,  so  that  a  series  of  points 
fixed  in  a  straight  line  across  the  surface  is  gradually  bent 
into  a  curved  line  by  the  onward  motion  of  the  glacier, 
(t)  The  upper  surface  advances  more  rapidly  than  the  in- 
terior, and  the  interior  more  rapidly  than  the  under  sar- 
face.  (7)  The  advance  of  a  glacier  is  not  suspended,  but 
only  retarded,  during  winter.  To  these  main  conclusions 
an  addition  was  made  some  years  later  by  Prof.  Tyndall. 
He  ascertained  that  when  a  glaoier  flows  through  a  bend 
in  the  valley,  the  point  of  most  rapid  motion  is  shifted 
from  the  oentro  towards  the  convex  side  of  the  curve. 

The  inference  to  be  drawn  from  these  facts,  established 
by  repeated  and  multiplied  observations,  is  unavoidable. 
A  glacier  doea  not  tnove  as  a  rigid  body,  slipping  forward 
on  its  bed,  whose  parts  retain  their  relative  positions  dur- 
ing its  progress ;  it  dou  not  mope,  as  some  had  conjectured, 
by  dilatation,  or  the  expansion  of  the  substance  of  the  ice 
in  the  direction  of  least  resistance ;  it  doet  mone  as  a  plas- 
tie  substance,  conforming  to  the  laws  that  regulate  the  mo- 
tion of  imperfect  fluids. 

Caiue  of  PUuticity  of  Oladtr  let. — Although  the  law  of 
glacier  motion  was  established  by  the  observations  and  ex- 
periments of  Forbes,  no  satisfactory  explanation  was  given 
of  the  mode  in  which  a  substance  so  different  in  obvious 
properties  from  those  known  to  possess  plasticity  is  enabled 
to  conform  to  the  behavior  of  semi-fluias  acted  on  by  grav- 
ity. The  most  important  step  towards  the  solution  of  this 
seeming  paradox  was  made  by  Prof.  Tyndall,  who  showed 
that  it  is  mainly  owing  to  that  peculiar  property  of  ice, 
first  observed  by  Faraday,  which  we  have  spoken  of  as 
regelatian,  that  a  glacier  is  enabled,  without  losing  its  con- 
tinuity, to  advance  in  a  sinuous  channel,  not  only  changing 
its  external  form  to  suit  the  irregularities  of  its  bed,  but 
also  suffering  internal  dislocations  by  the  constant  rear- 
rangement of  its  parts.  By  actual  experiment  he  showed 
that  lake  tee,  muca  more  compact  than  ordinary  glacier 
ice,  may  by  adequate  pressure  be  moulded  to  any  given 
form.  The  first  effect  of  pressure  is  to  cause  fractures  in 
the  ice,  and  thus  enable  the  fragments  to  assume  new  rela- 
tive positions.  Owing  to  the  property  of  regelation  the 
newly-formed  rarboes,  when  brought  into  contact,  reunite 
by  freesing  together;  but  if  the  pressure  be  continued,  new 
fisetnres  arise,  and  regelation  again  welds  the  parts  to- 
gether ;  and  the  process  is  repeated  until  a  condition  of 
equilibrium  is  attained.  An  identical  experiment  is  per- 
formed on  a  great  scale  in  the  laboratory  of  nature  when 
a  glacier  descends  through  a  valley.  The  enormous  weight 
I  of  the  mass  is  partially  resisted  by  contact  with  the  sides 
and  the  bottom  of  the  valley,  but  acts  with  greater  foroo, 
and  encounters  a  less  resistance,  in  the  centre  of  the  ice- 
stream.  This  forae,  not  acting  uniformly,  but  constantly 
shifting  the  point  of  greatest  pressure,  causes  local  yield- 
ing and  fracture  of  the  ice ;  and  if  it  were  not  for  the  prop- 
erty of  regelation  the  glacier  might  gradually  be  reduced 
to  a  mass  of  incoherent  fragments.  But  at  each  step  in 
the  progress  of  the  glacier  the  damage  done  to  the  oonti- 
onity  of  the  ice  is  repaired,  and  by  the  twofold  process  of 
fraetuie  and  regelation  the  whole  mass  moves  onward,  con- 
stantly changing  its  form,  yet  in  appearance  an  almost  con- 
tinuous mass. 

Ohjeetinnt  Antaered. — In  the  course  of  continued  con- 
troversy to  which  the  physieal  theory  of  glaciers  has  been 


exposed  many  objections  have  been  taken  to  the  explana- 
tion hero  given,  and  several  rival  theories  have  been  pro- 
pounded ;  but  few  of  these  now  require  notice.  The  most 
notable  exceptions  are  the  views  advanced  by  Prof.  James 
Thomson  of  Belfast  and  by  Canon  Moseley.  Prof.  Thom- 
son derived  from  theoretical  considerations  first  developed 
by  Sadi  Camot  the  eonelnsion,  since  experimentally  veri- 
fied, that  the  freezing-point  of  water  is  lowered  by  pres- 
sure. It  is  well  known  that  water  when  at  or  near  to  the 
freeiing-point  is  denser  than  ice,  as  shown  by  the  familiar 
fact  that  Ice  floats  on  the  surface  of  cold  water.  Under  the 
ordinary  pressure  of  the  air  ice  will  remain  solid  at  the  tem- 
perature of  32°  P.,  but  if  pressure  be  applied  to  it,  the  par- 
ticles tend  to  assume  a  new  molecular  arrangement,  in 
which  they  yield  somewhat  to  the  pressure  by  filling  less 
space  than  they  did  before,  or,  in  other  words,  to  become 
water.  The  greater  the  pressure  the  more  the  melting- 
point  will  be  depressed,  but  the  whole  effect  is  but  slight. 
To  lower  the  frcciing-point  by  1°  F.  requires  a  pressure  of 
more  than  74  atmospheres,  or  nearly  half  a  ton  per  square 
inch.  According  to  Prof.  Thomson's  theory,  the  pressure 
produced  at  various  points  in  a  glaoier  sufiices  to  liquefy 
portions  of  the  ice.  The  water  finds  its  way  into  new  posi- 
tions where  the  pressure  is  less  intense,  and  where  it  is  oon- 
sequenlly  reconverted  into  ice.  Hence,  the  virtual  plasticity 
of  glacier  ice — the  temporary  assumption  of  the  fluid  state 
throughout  snceessive  points  of  the  glacier — enables  the 
parts  to  change  their  relative  positions,  while  the  speedy 
reconversion  into  ice  of  the  liberated  water  msintains  the 
general  continuity  of  the  mass.  There  can  be  no  doubt 
that  the  process  here  described  is  physically  possible,  and 
it  may  be  surmised  that  in  some  experiments  where  ice  has 
been  moulded  under  great  pressure  the  change  of  form  is 
partly  effected  in  this  way,  and  not  exclusively  by  fracture 
and  regelation.  Further  than  this,  it  appears  certain  that 
some  peculiarities  of  glacier  structure,  noticed  hereafter, 
are  due  to  partial  liquefaction  of  ice  submitted  to  extreme 
pressure.  But  as  a  general  explanation  of  the  process  by 
which  glaciers  advance  in  conformity  with  the  law  of  semi- 
fluid motion,  the  views  of  Prof.  J.  Thomson  have  not  com- 
manded general  assent. 

Canon  Moseley,  who  had  previously  originated  an  inge- 
nious theory  of  glacier  motion,  which  has  found  little  sup- 
port amongst  those  who  have  observed  the  phenomena,  has 
sought  to  prove  that  the  descent  of  glaciers  by  their  own 
weight  is  s  mechanical  impossibility,  and  hence  that  the  ex- 
planation given  above  is  untenable.  The  relative  displace- 
ment of  the  particles  of  ice,  which  is  a  necessary  conse- 
quence of  the  ascertained  facts  of  glacier  motion,  however 
it  may  be  caused,  must  overcome  the  cohesion  of  the  sub- 
stance, which  is  measured  by  what  is  called  in  mechanics 
the  tluaring  foree.  Canon  Moseley  has  sought  to  ascertain 
by  experiment  on  a  cylinder  of  ice  the  amount  of  this  force 
—{.  e.  the  force  necessary  to  cause  one  portion  to  advance 
while  the  adjoining  portion  is  forcibly  retained  in  its  place. 
From  the  mean  of  two  experiments  he  concludes  this  to  he 
equivalent  to  the  pressure  of  73  pounds  per  square  inch.  It 
is  easy  to  show  that  on  such  slopes  as  we  commonly  find  in 
the  lower  part  of  great  glaciers  the  mere  weight  of  the  mass 
cannot  produce  a  pressure  nearly  so  great  as  this ;  and  it 
is  inferred  that  some  other  foree,  and  not  that  of  gravity, 
must  be  the  efficient  cause  of  motion.  To  this  it  may  be 
answered  that  glaoier  ice  is  not  usually  nearly  so  solid  a 
substance  as  that  experimented  on  by  Mr.  Moseley,  and 
that  it  is  impossible  to  reason  correctly  on  the  assumption 
that  a  glacier  is  a  uniform  mass  made  up  of  parts  that  offer 
equal  resistance  in  all  directions  to  external  force.  It  is 
still  more  important  to  note  that  although  glacier  motion 
undoubtedly  Involves  the  relative  displacement  of  adjoin- 
ing portions  of  the  ice,  the  process  is  extremely  slow,  and 
has  no  reol  analogy  with  those  involved  in  Mr.  Moscley's 
experiment.  He  sought  to  measure  a  visible  amount  of 
displacement  produced  within  a  short  time.  But  the  dis- 
placements arising  in  the  glacier  would,  within  so  short  a 
period,  elude  the  most  accurate  instruments.  The  greatest 
amount  of  relative  displacement  yet  observed  amounts  to  a 
difference  of  1  inch  in  24  hours  between  two  points  16  feet 
apart.  In  other  words,  if  we  were  able  to  measure  accu- 
rately enough  the  motion  of  two  points  in  the  glacier  1  inch 
apart,  we  might  find  at  the  end  of  28  minutes  that  one  had 
advanced  more  rapidly  than  the  other  by  yjjjj^th  of  an  inch. 
There  is  great  reason  to  believe  that  many  seemingly  rigid 
bodies  as  well  as  ice,  especially  when  brought  near  to  the 
temperature  of  liquefaction,  are  capable  of  slowly  modify- 
ing their  form  under  great  pressure. 

The  most  important  faots  bearing  on  the  glacier-theory 
lately  brought  to  light  are  due  to  observations  made  by  Mr. 
W.  Matthews  of  Birmingham.  He  found  that  a  plank  of  ice 
29  inches  in  thickness,  supported  on  bearers  6  feet  apart,  and 
exposed  at  a  teniperatare  somewhat  above  the  fi«esing-poin  t, 
was  rapidly  deflected  ttom  its  original  form  nntil  in  sbont 
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teven  honn  the  oentre  had  subsided  as  maaj  isehes  below 
its  original  poaition.  In  a  subsequent  and  more  important 
experiment  a  plank  1}  inch  in  thickness,  supported  in  the 
same  manner,  but  exposed  to  a  temperature  always  some 
degrees  lower  than  the  freezing-pointy  was  slowly  bent  from 
its  original  form  to  the  extent  of  about  2^  inches  in  24 
hours,  preserving  meanwhile  its  optical  eontinuity,  and 
maintaining  for  a  time  its  altered  form  when  its  position 
was  reversed. 

Olacier  Orevamtt, — It  has  been  seen  that  under  the  in- 
fluence of  the  forces  called  into  play  glacier  ice  possesses  a 
virtual  plasticity,  and  there  is  even  reason  to  admit  that  it 
is  really  somewhat  plastio— >'.  c.  that  it  can  be  moulded  to 
a  different  form  without  solution  of  continuity.  Inasmuch 
as  most  plastic  substances  are  .also  viscous,  it  not  unnatu- 
rally happened  that,  in  publishing  his  conclusions  as  to  tho 
laws  of  glacier  motion,  Forbes  attributed  to  the  glaoier  as 
a  whole  the  quality  of  viscosity,  as  well  as  plasticity,  and 
designated  his  own  views  as  the  vitcoui  iheory  of  glacier 
motion.  Tho  oharaoteristio  of  viscous  substances  is  that 
they  yield  to  tension  without  a  breach  of  continuity,  or,  in 
common  language,  can  be  more  or  less  stretched  without 
being  broken.  But,  in  point  of  fact,  glacier  ice  is  cspe- 
eially  devoid  of  this  quality,  and  can  yield  not  at  all,  or 
only  imperceptibly,  to  tension.  When  tho  general  move- 
ment of  the  glacier  tends  to  draw  asunder  adjoining  por- 
tions of  ioe,  this  is  unable  to  obey  the  strain,  the  mass  is 
rent  through,  and  in  this  manner  are  formed  the  crevaMea. 
These  are  among  the  best  known  and  most  oharacteristio 
of  glaoier  phenomena.  They  are  most  numerous  and  widest 
in  summer,  when  the  glacier  moves  most  rapidly,  and  are 
partially  or  completely  closed  up  in  winter,  when  the  on- 
ward flow  of  the  ice  is  slackened.  But  the  same  causes 
recur  year  after  year,  subject  to  slight  variation  owing  to 
the  differences  of  seasons,  and,  as  a  general  rule,  crevasses 
reappear  annually  in  the  same  places,  though  the  ice  in 
which  the  rent  takes  pla=o  may  have  been  some  hundreds 
of  feet  higher  up  tho  sti^am  in  the  preceding  season.  Cre- 
vasses are  at  first  narrow  fissures,  and  are  gradually  en- 
larged by  the  onward  motion  of  the  glacier,  increasing  in 
width  from  a  few  inches  to  many  feet,  and  sometimes  reach- 
ing to  a  great  depth.  The  positions  in  which  crevasses 
usually  oppose  the  most  serious  obstacle  to  the  alpine 
traveller  are  those  where  the  bed  of  the  glacier  suddenly 
changes  its  inclination  from  a  gentle  slope  to  a  steeper  de- 
clivity. The  ice,  as  it  bends  over  the  convex  surface  of 
rock,  is  rent  by  transverse  crevasses  of  great  depth  and 
width,  which  often  cross  the  entire  breadth  of  the  ico- 
itream,  and  these  are  repeated  as  each  successive  portion 
arrives  at  the  same  point;  so  that  the  result  is  to  form 
a  series  of  deep  parallel  trenches,  divided  by  massive  walls 
or  ramparts  of  icc,  giving  the  glaoier,  when  seen  from  a 
distance,  the  appearance  of  a  gigantic  staircase.  It  not 
unfrequently  happeus  that  in  the  same  places  where  the 
ioe  is  thus  rent  by  one  set  of  parallel  crevasses,  another 
system  of  crevasses  may  be  farmed  running  transversely 
aeross  the  first.  In  this  way  the  whole  of  tho  surface  is 
cut  up  into  isolated  tower-shapoJ  masses.  When  first 
formed,  the  sides  of  crevasses  are  more  or  less  vertical 
walls,  with  well-defined  elges,  but  the  exposed  parts  of  the 
ioe  are  rapidly  attacked  by  tho  sun,  and  even  by  the  air 
and  by  rain.  In  a  short  tim3  the  flat-topped  ramparts  and 
turrets  have  their  upper  edges  eaten  away,  till  the  broad 
rampart  becomes  a  sharp  ridge  and  the  tower  a  pointed 
pinnacle.  This  is  the  origin  of  those  singular  and  beauti- 
ful forms  that  are  often  seen  towards  the  lower  part  of  an 
ice-fall  io  the  greater  glaciers,  where  the  crevasses  penetrate 
to  a  depth  that  must  be  reckoned  by  hundreds  of  feet. 

The  Bergtchrund. — A  peculiar  sort  of  crevasse,  somewhat 
different  in  its  origin  from  the  rest,  is  best  known  by  the 
German  name  BeryacKrand.  This  appears  at  the  upper 
limit  of  a  glacier,  along  the  line  of  separation  between  the 
fields  of  n^o^,  that  partake  more  or  less  of  the  downward 
movement,  and  the  upper  snow-slopes,  that  remain  attached 
to  the  rocky  skeleton  of  the  mountain.  A  oontinuous  fis- 
sure, sometimes  20  or  ,S0  feet  in  width,  marks  the  separa- 
tion, and  sometimes  interposes  a  formidable  obstacle  to  the 
traveller  who  socks  to  reach  the  higher  peaks. 

Siraci. — When  an  ice-fall  occurs  in  the  higher  part  of  a 
glacier,  where  it  is  covered  by  a  considerable  depth  of  nf.vf., 
the  crevasses  naturally  ent  through  the  u(v(,  and  expose 
aeotions  showing  the  outcrop  of  the  successive  beds  of 
■DOW  from  which  it  was  originally  formed.  When  it  is  cut 
up  by  the  intersection  of  transverse  crevasses,  the  ii(v£ 
often  appears  in  the  form  of  huge  square  blocks,  known, 
•ioce  Sausanre,  by  the  name  •(raet. 

Moulint. — A  remarkable  phenomenon,  seen  only  on  the 
greater  glaciers,  is  that  presented  by  the  so-called  mouiina. 
During  the  summer,  when  the  sun  acts  with  great  force,  the 
melted  ioe  forms  rivulets  on  the  surface.  In  portions  of 
the  glacier  intersected  by  crevasses  the  superficial  water  i> 


quiekly  oarried  off,  but  where  the  ice  is  compaet,  these 
rivulets,  uniting  together,  may  aeoumulate  until  they  fona 
a  considerable  stream.  Sooner  or  later  this  encounters  a 
crevice,  perhaps  at  first  very  small,  but  this  is  enlarged  by 
the  action  of  toe  falling  water  till  a  vertical  shaft  is  ^rmed 
in  the  ice,  through  which  the  stream  is  poured  in  a  water- 
fall that  is  lost  to  sight  in  the  depths  of  the  glacier. 

Waating  of  tha  Surface  :  Ablation. — Among  other  ap- 
parent objections  to  the  above  explanation  of  the  origin 
of  glaciers,  it  may  occur  to  the  reader  that,  as  considerable 
pressure  is  necessary  to  account  for  the  conversion  of  the 
nSv(  into  ice,  the  upper  strata,  which  have  not  undergone 
this  pressure,  ought  to  continue  in  the  state  of  nfvf,  and 
hence  that  the  upper  surface  of  the  glaoier  should  consist 
of  n(v(,  and  not  of  ice.  This  objection  loses  sight  of  the 
vast  amount  of  ablation,  or  loss,  which  a  glacier  annually 
undergoes  through  the  melting  of  the  surface.  By  mount- 
ing high  enough  on  each  glacier,  we  do  find  the  upper 
surface  composed  of  n^r^,  but  as  it  descends  to  a  lower 
level  a  fresh  slice  of  the  surface  is  annually  cut  away  by 
melting,' so  that  if  we  follow  the  stream,  we  find  as  we  ad- 
vanco  that  the  ice  under  our  feet  constantly  becomes  older 
and  more  compact,  until  we  reach  tho  point  whero  the  an- 
nual loss  by  melting  equals  the  supply  brought  down  by 
the  progress  of  the  glaoier,  and  where,  consequently,  this 
comes  to  an  end.  The  amount  of  ablation,  or  loss  by  melt- 
ing, depends  upon  many  different  circumstances,  and  varies 
on  different  parts  of  the  same  glacier.  The  most  frequent 
cause  is  tho  direct  effect  of  tho  sun's  rays,  but  exposure  to 
warm  winds  is  another  important  agent;  and  a  still  more 
efficient,  though  unfroquent  one,  is  heavy  rain  at  a  tem- 
perature much  above  the  freezing-point-  The  latter,  by  its 
rapid  effects  on  the  snow-fields  and  glaciers,  is  the  main 
cause  of  those  formidable  inundations  that  sometimes  visit 
the  skirls  of  the  Alps  and  other  mountain-conntriea.  If 
we  possessed  continuous  series  of  observations  op  the  rate 
of  progress  in  different  parts  of  a  glacier,  and  of  the  cor- 
responding amount  of  annual  ablation,  we  might  estimate 
pretty  closely  the  depth  of  the  ice  in  the  upper  part  of  the 
glacier  where  the  main  accumulation  occurs.  There  is 
strong  reason  to  believe  that  in  the  greater  glaciers  the 
depth  is  much  in  excess  of  what  has  been  commonly  sup- 
posed. During  the  summer  months  the  surface  of  a  gla- 
cier is  by  day  usually  seamed  with  tiny  streamlets,  pro- 
duced by  the  melting  of  the  ice,  the  sun  ia  constantly  eat- 
ing away  the  edges  and  sides  of  the  crevasses,  and  the  air 
and  the  earth  consume  some  small  portion  of  the  under  sur- 
face. The  water  from  all  these  sources  finally  makes  ita 
way  to  tho  rocky  bed,  where  it  flows  under  the  ice,  and 
finally  issues  from  the  foot  of  the  glacier.  When  the  form 
of  the  bed  is  favorable  the  waters  unite  into  a  single  tor- 
rent, often  of  great  volume,  and  then  the  overhanging  ioe 
commonly  forms  a  dome-shaped  vaulted  arch,  whose  axnre 
tints  attract  the  admiration  of  travellere. 

Glaciera  of  the  Second  Order, — The  details  hitherto  given 
apply  to  true  glaciers,  which,  as  has  been  seen,  are  rivers 
01  ice  flowing  through  definite  channels.  But  in  high 
mountain-countries  we  find,  along  with  the  main  glaciers, 
very  numerous  accumulations  of  «fv(  lying  in  the  Iceacr 
hollows  and  recesses  of  the  surface,  and  giving  birth  to 
minor  glaciers,  that  exhibit  in  a  slight  and  imperfect  man- 
ner tho  phenomena  of  the  greater  ice-streams.  These  are 
called  glaciera  of  the  aecond  order.  In  these  the  accumu- 
lation of  n^c^  is  smaller,  and  this  is  less  completely  eon- 
vertod  into  ice,  and  their  downward  motion,  which  is  much 
less  rapid  than  that  of  the  great  glaciers,  is  mainly  effected 
by  sliding  on  the  underlying  surface  of  rook. 

Veined  Structure  of  Olacier  Ice. — Glacier  ice,  eapeeially 
when  examined  some  distance  above  the  lower  end,  is  usu- 
ally of  a  nearly  white  color,  and  this  tint  is  due  to  the  mul- 
titude of  minute  air-bubbles  contained  in  it.  It  very  often 
happens,  however,  that  the  mass  ia  seamed  by  coontlesa 
parallel  veins  of  the  purer  azure  color  characteristic  of 
ordinary  ice.  On  examination,  this  is  found  to  arise  from 
the  fact  that  the  blue  veins  arc  almost  completely  free  from 
air-bubbles.  This  structure,  seemingly  noticed  in  the  first 
instance  by  the  late  Sir  Davjd  Brewster,  and  subsequently 
well  described  by  M.  Ouyot  in  IS38,  has  furnished  matter 
for  mnoh  discussion  by  subsequent  investigators,  and  may 
yet  afford  room  for  further  inquiry.  The  most  satisfactory 
explanation  of  its  origin  is  that  given  by  Prof.  Tyndall  in 
his  work  on  the  Glaciera  of  the  Alpa,  He  has  established 
the  fact  that  the  blue  veins  are  first  developed  in  parts  of 
the  glacier  that  have  been  subjected  to  extreme  pressure 
A  common  instance  of  this  occurs  where  two  glaciers  unite 
to  form  a  single  stream.  It  often  happens  that  the  bed  of 
the  united  glaoier  is  no  wider  than  that  of  each  separate 
affluent,  and  at  the  point  of  junction  the  ioe,  urged  on  by 
the  weight  of  the  advancing  mass,  is  forcibly  compressed 
and  made  to  enter  the  relatively  contracted  ohaonel.  The 
blue  veina  are  produced  at  right  angles  to  the  directioD  of 
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createat  pranare,  but  when  ono«  th«  stmotaro  is  dereloped 
It  ia  moro  or  leas  ratBined  througboat  the  subsequent  prog- 
ress of  the  ice.  The  exact  nature  of  the  process  is  per- 
haps not  jet  fully  disolosed,  but  it  is  highly  probable  that 
m  enief  cause  of  the  phenomenon  is  the  faot  brought  to  light 
bj  Prof.  J.  ThomsoUi  that  intense  pressure  causes  portions 
of  the  Qompressed  ioe  to  be  oonrertod  into  water,  thus  facil- 
itating the  escape  of  the  imprisoned  air-bubbles. 

Jloraiaet. — One  of  the  obrious  differences  between  a 
glacier  and  an  ordinary  stream  depends  on  the  faot  that 
earth  and  stones  that  fall  on  the  surface  rest  there,  instead 
of  sinking  to  the  bottom.  Hence,  it  is  not  rare  to  find  in 
the  lower  part  of  a  glacier  the  natural  appearance  of  the 
ice  completely  masked  by  fine  sand  and  gravel,  not  to  speak 
of  blocks  of  various  sixes  borne  down  by  the  ice-stream. 
The  traveller  who  chooses  a  commanding  position  fur  the 
purpose  sees  a  great  glacier  stretch  downward  from  the 
snow-covering  that  envelops  the  upper  region  of  tho  moun- 
tain. He  will  observe  that  it  is  formed  by  the  confluence 
of  several  smaller  ice-streams,  each  of  which  issues  from  a 
lofty  reservoir.  As  it  descends  the  color  is  more  and  more 
soiled  by  superficial  impurities.  Along  either  bank  will  bo 
seen  a  fringe  of  blocks  that  have  fallen  from  tho  impending 
slopes,  and  one  or  more  trains  of  blocks,  forming  conspic- 
uous ridges  on  the  surface,  that  extend  along  tho  miadle 
of  the  stream  parallel  to  its  banks ;  while  at  the  lower  end 
an  irrregnlar  accumulation  of  similar  blocks,  mixed  with 
finer  materials,  often  forms  an  unsightly  termination  to  the 
view.  These  are  the  laUral,  medialf  and  terminal  moraiaea. 
In  the  lateral  moraine  we  often  find  blocks  that  hare  fallen 
on  the  glacier  at  points  much  higher  up  in  the  stream  that 
have  slowly  travelled  along  with  it.  As  they  are  borne 
onwjir.l,  and  tho  ice  is  constantly  wasted  by  the  inoreasing 
temperature,  some  of  tbesa  blooks  are  stranded  on  the 
banks;  others  slip  down  between  the  edge  of  the  ioe  and 
the  adjoining  rocks;  others,  again,  fall  into  the  crevasses 
that  often  yawn  near  the  sides  of  the  glacier,  but  only  in 
rare  c^ses  do  they  rcaoh  the  lower  end  of  the  glacier. 
Vhen  two  glajiera  meet  and  unite  to  furm  a  ■ingle  stream, 
it  ia  clear  tnat  the  right-hand  lateral  moraine  of  one  and 
the  left-hand  one  of  the  other  will  be  joined  together,  and 
form  a  single  medial  moraine  somewbsra  about  the  centre 
of  the  united  glacier.  Tho  same  process  will  b«  repeated 
whenever  a  new  affluent  is  added  to  the  main  stream,  and 
hence  some  great  glaciers  hare  aa  many  ai  eight  or  nino 
medial  moraines.  The  blooks  are  often  of  great  size,  and 
as  they  protect  the  underlying  ioe  from  melting,  the  medial 
moraines  often  appear  as  an  elevated  ridge  rising  50  feet 
or  more  above  the  general  lerel  of  the  glacier.  As  such 
ridges  become  sleeper  in  the  lower  part  of  the  glacier,  tho 
separate  bloi-ks  somotimes  slip  or  roll  down  the  slope  on 
either  side,  s)  that  the  original  limits  of  the  moraine  be- 
oome  efface  1,  anl  the  materials  are  then  distribnted  irreg- 
ularly over  the  tongue-shaped  end  of  the  glacier.  It  may 
be  inferred  from  what  has  preoeded  that  a  large  part  of  the 
solid  materials  borne  downward  on  the  aurface  of  a  glacier 
fMls  to  reach  the  terminal  moraine.  Thoae  of  th«  lateral 
moraine  are  nearly  altogether  interoeptcd,  and  some  part  of 
the  medial  moraine  also  diaappeara  m  orerasscs  or  reaches 
tho  sides  of  the  iee-streim.  Nevertheless,  when  a  glaeier 
remains  for  a  long  period  statioaary,  a  terminal  moraine 
of  great  size  miy  bo  aoonmulated.  Whenever  a  gradual 
change  in  local  motoaric  conditions  causes  a  diminished 
aupply  of  material  in  the  upper  anow-ftelds — aa  haa  oo- 
curred  in  the  Alps  during  the  last  twenty  years — the  elTeot 
ia  a  gradual  withdrawal  of  the  glaciers  towards  their  soorees. 
A  terminal  moraine  marks  the  limit  reached  during  the  pe- 
riod of  expansion,  and  the  materials  that  would  have  gone 
each  year  to  add  to  its  bulk  if  the  glacier  had  remained 
stationary,  are  epread  over  the  space  between  that  limit 
and  the  present  end  of  the  glacier.  In  sereral  instanoes 
in  the  Alps  the  space  left  by  the  retiring  glaciers  exceeded 
in  1S73  a  quarter  of  a  mile.  During  a  period  when  oppo- 
site conditions  prevail  the  extremity  of  each  of  the  great 
glaciers  advances  down  the  ralloy.  A  portion  of  the  ma- 
terials of  the  terminal  moraine  is  shoved  forward,  while  the 
rest  is  crushed  beneath  the  alvancing  mass. 

Glacial  Mini, — -A  universal  cbnr.acteristic  of  the  streams 
that  issue  from  gla-siers  is  their  milky  color.  This  is  due 
to  the  quantity  of  fine  mud  carried  in  suspension — so  much 
finer  than  ordinary  mud  that  the  water  continues  turbid  at 
a  distance  of  more  than  50 — nay,  oven  100 — miles  from  its 
foarse.  The  origin  of  this  mud  is  easily  understood  when 
we  observe  the  processes  carried  on  beneath  the  glacier. 
It  has  been  already  said  that  a  considerable  part  of  the 
materials  of  the  moraines  arc  intercepted  before  they  reach 
the  lower  end,  falling  between  the  ice  and  the  rocky  bed 
of  the  glacier,  either  from  the  banks  or  through  open  ora- 
rasses.  The  fragments  either  get  set  into  the  under  surface 
of  the  lee  or  lie  between  this  and  the  bed.  In  this  way  a 
gigantio  mill  ia  formed  in  which  all  the  surfaces  exposed  I 
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are  slowly  ground  down.  The  harder  blocks  are  reduced 
to  flattened  cakes,  striated  and  polished  on  either  side; 
most  of  the  materials  are  reduoed  to  sand  and  flakes  of 
mineral  matter;  but  a  large  part  is  crushed  to  a  powder  so 
fine  that  it  ia  not  completely  deposited  after  testing  for 
many  days.  The  whole  is  gradually  carried  down  by  the 
streams  that  run  under  tho  glacier,  till  it  reaches  the  main 
torrent,  there  to  undergo  further  reduction,  the  finer  matter 
being  carried  to  great  distances,  and  the  coarser  materials 
to  intermediate  stations,  according  to  the  foree  of  the  cur- 
rent. When  a  glacier  retires,  a  certain  portion  of  the  ma- 
terials hero  described  is  left  on  the  surface  of  the  rock,  and 
conatitntes  what  is  known  as  glacier  mud.  By  the  praotised 
eye  this  is  easily  recognized,  but  it  is  most  certainly  identi- 
fied by  the  condition  of  the  aoored  and  striated  pebbles 
scattered  through  it 

Action  of  a,  Glacier  on  i(t  Bd:  Glaciated  Knckt. — The 
materials  of  the  mud  formed  on  the  bed  of  the  glacier  are 
not  exclusively  derived  from  the  rocks  and  gravel  of  the 
moraines :  a  considerable  part  of  the  finer  matter  ia  pro- 
duced by  the  abrasion  of  the  rocks  forming  the  bed.  Un- 
mistakable evidence  is  found  in  the  condition  of  those 
rocks.  Tho  general  outline  is  always  reduced  to  that  of 
gentle  ourves,  and  the  projecting  ridges  are  worn  down  to 
tbe  form  of  an  inverted  boat  without  a  keel,  or  that  of  a 
sheep's  back,  whence  they  hare  been  oalled  in  Switxerland 
rochee  moutonnien.  The  appearance  of  the  surface,  when 
examined  near  at  hand,  is  no  less  characteristic,  and  en- 
tirely different  ft'om  that  produced  by  aqueous  erosion.  It 
is  all  covered  with  fine  strise,  amongst  which  are  seen  coarser 
scratches,  and  at  intervals  deeper  furrows,  that  may  some- 
times be  traced  for  a  long  distance.  These  are  usnall,y  ex- 
actly parallel,  and  always  tend  in  the  direction  of  the 
former  motion  of  the  glacier.  Rocks  that  exhibit  theaa 
eharacteristio  appearances,  which,  so  far  as  we  know,  can 
be  produced  only  by  the  passage  of  ice,  are  oalled  glaciated 
rocke. 

Former  Bxleneion  of  Glaeiera. — In  describing,  with  what 
may  appear  too  great  detail,  sereral  of  the  phenomena  of 
glaciers,  there  are  others  of  a  less  essential  kind  which  need 
not  be  here  discussed.  But  it  is  necessary  to  advert  to  the 
important  part  which  glaciers  hare  played  in  periods  his- 
tonoally  very  remote,  but  which  are  among  the  most  recent 
in  the  geological  chronicle,  and  to  the  nature  of  the  evidence 
by  which  this  page  of  the  chronicle  has  been  interpreted. 
The  late  Swiss  geologist,  M.  de  Chnrpentier,  was  the  first 
to  call  attention  to  tho  facts  by  which  the  former  extension 
of  the  Alpine  glaciers  is  established.  Having  converted 
to  these  new  riews  Agassis — who  in  the  first  instance  dia- 

Ented  their  validity — along  with  many  other  rigorous  ad- 
erents,  Charpentier  became  the  founder  of  a  school  which 
seems,  in  some  respects,  to  hare  outrun  his  anticipations. 
For  the  last  quarter  of  a  century  geologists  have  been 
divided  between  those  who  admit  an  amount  of  glacier 
extension  compatible  with  a  moderate  change  in  onmatio 
conditions,  and  those  who  believe  intan  extension  so  rast 
that  the  greater  part  of  the  temperate  sones — nay,  even 
large  regions  of  the  tropics — were  covered  with  wide  sheets 
of  ice  of  such  dimensions  aa  to  maak  all  but  the  moat  pro- 
minent mountain-summits;  a  state  of  things  now  existing 
only  in  some  regions  near  the  poles.  It  may  be  safely 
aaaerted  that  where  subsequent  changes  have  not  effaced 
the  record  the  former  presenoe  of  a  glacier  in  a  valley  is  as 
completely  prored  aa  the  existence  of  extinct  animals  by 
their  bones,  teeth,  or  scales.  The  entire  anrboe  orer  which 
the  glacier  moved  exhibits  the  peonllarappearanoes  already 
described  as  glaciation.  The  direotion  of  the  stria  and 
scorings  preserves  the  general  downward  slope,  though  at 
particular  spots  portions  of  the  glaeier  may  have  passed 
over  convex  masses,  and  the  strise  may  there  slope  npward. 
The  stranded  blocks  left  on  either  bank  by  the  shnnking 
of  the  lateral  moraines,  known  to  Swiss  geologists  aa  bloee 
perchtt,  occur  at  intervals,  resting  on  slopes  so  steep  that 
no  other  known  agency  could  have  plaoed  them  there, 
and  often  ao  arranged  that  a  contour-line  carried  through 
them  would  correspond  with  the  slope  of  the  glacier. 
Finally,  the  moraines  which  have  been  left  by  the  extinct 
glacier  differ  in  many  respects  from  the  other  accumulations 
which  are  the  naulta  of  subaSrisl  denudations.  They  are 
oharaotcrized  by  the  absence  of  arrangement  among  their 
contents ;  small  angular  gravel,  glacial  mud,  blocks  of  all 
sizes,  of  which  some  may  have  the  edges  abraded,  while  others 
are  unworn,  are  all  mixed  together  without  a  trace  of  order. 
Especially  characteristic  are  the  small  scored  pebbles,  of 
which  a  certain  number  may  almost  always  be  found  in 
the  terminal  moraine.  A  further  note  of  distinction  be- 
tween the  moraines  of  ancient  glaciers  and  other  accumu- 
lations similar  in  general  appearance  arises  from  the  regu- 
larity with  which  the  materials  of  the  moraines  are  dis- 
tributed. The  rocks  belonging  to  each  recess  of  the  moun- 
tains wherein  one  of  the  tributaries  of  the  main  glacier  has 
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originated  will  b«  preserved  in  the  medial  moraines  flank- 
ing that  partionlar  part  of  the  main  stream,  bat  wiU  not  b« 
found  elsewhere ;  and  although  some  partial  mingling  may 
ooour  in  the  terminal  moraines,  it  will  be  found  that  the 
distribution  of  the  materials  borne  down  by  a  glacier  girefl 
a  eorreot  key  to  the  order  of  the  rocks  in  the  part  of  a 
mountain-chain  whence  it  has  flowed.  A  careful  examin- 
ation of  the  eridenoe  leaves  no  room  to  doubt  that  in  all 
the  chief  mountain- regions  of  both  hemispheres  the  glacier* 
have,  at  a  not  very  remote  period,  extended  very  far  be- 
yond their  present  limits,  and  were  present  in  countries 
whore  they  do  not  now  exist. 

Some  scientific  men  are  disposed  to  extend  very  mach 
farther  the  supposed  limit  of  the  ancient  glaciers,  and  to 
believe  that  extensive  regiohs,  even  in  the  warmer  tem- 
perate and  tropical  tones,  were  covered  with  a  continuous 
ice-sheet.  Others  hold  that  the  evidence  for  these  wide 
conclusions  is  altogether  insufficient.  They  point  ont  that 
vast  masses  of  floating  ice,  such  as  form  the  icebergs  that 
descend  annually  from  the  polar  lands  through  the  North- 
ern Atlantic,  constantly  grind  against  the  sea-bottom  down 
to  depths  of  fully  800  feet,  and  that  the  markings  on  the 
locks  must  be  very  similar  in  character  to  those  made  by 
glaciers.  These  icebergs  are,  in  fact,  detached  fragments 
of  the  enormous  glaciers  of  Greenland  and  other  polar 
lands,  that  descend  into  the  sea,  and  there  break  loose  from 
the  land  ice.  They  bear  on  their  surfaco  portions  of  the 
moraines  of  the  parent  glaciers,  and  as  tncy  are  floated 
southward  into  warmer  latitudes  these  are  deposited  oo 
the  sea-bottom,  either  in  isolated  blocks  when  they  break 
away  in  deep  water,  or  in  denser  accumulations  on  shallow 
ooasts,  where,  year  after  year,  icebergs  are  stranded,  and 
their  remains  are  piled  up  and  go  to  increajto  the  size 
of  tha  banks,  as  happens  off  the  coast  of  Newfoundland. 
It  is  argued  that  if  a  portion  of  tha  bed  of  the  North  cm 
Atlantic  were  raised  above  the  sea-level,  it  would  exhibit 
moat  of  the  appearances  that  have  been  thought  to  provo 
the  former  existence  of  an  ice-sheet  covering  the  whole 
■nrfaee. 

Erotion  of  Vallegt  and  Lahe-Batifu. — Tbe  limits  of  this 
article  permit  but  a  brief  allusion  to  tbo  controversies  that 
have  arisen  of  late  years  as  to  tbo  important  part  which 
some  geologists  attribute  to  glaciers  in  fashioning  the 
earth's  surface  by  excavating  valleys  and  lake-basins.  It 
is  indeed  generally  admitted  that  glaciers  hare  had  a  share 
in  monldiDg  the  minor  features  of  the  surface  in  most 
moantain-oountries  ;  hat  there  are  wide  differences  of  opin- 
ion as  to  the  extent  to  which  the  erosive  process  has  been 
oarried,  and  especially  as  to  its  supposed  action  in  scoop- 
ing out  extensive  lake-basins.  It  may  be  safely  said  that 
a  more  oomplete  acquaintance  with  facts  is  required  before 
attempting  to  pass  ^Haal  judgment  on  these  controversies. 
Careful  and  prolonged  observations  ore  needed  to  deter- 
mine the  amount  of  abrasion  performed  by  glaciers  nnder 
yarioos  conditions.  .Some  are  disposed  to  rate  this  high ; 
others  believe  that,  save  at  eomparatively  few  points,  where 
the  inclination  of  the  bed  undergoes  rapid  change,  it  is 
quite  inconsiderable.  In  speculating  on  tntforigin  of  lakes, 
it  is  no  less  desirable  to  have  exact  information  as  to  the 
form  and  dimensions  of  the  lake-basins,  as  to  which  little 
Is  known,  even  approximately,  except  in  a  very  few  in- 
stances. It  is  equally  necessary,  in  oonneotion  with  the 
same  problem,  to  aseertaln  the  law  of  glacier  motion  when 
a  glacier  lies  on  an  extensive  level  surface.  If,  as  some 
have  surmised,  the  motion  of  the  glacier  on  its  bed  then  dis- 
appears, or  beoomaa  quite  insignificant,  it  would  follow,  a 
fortivri,  that  the  larger  lakes  cannot  have  been  excavated 
by  glaciers.  It  is  an  interesting  illustration  of  the  close 
connection  between  all  branches  of  natural  knowledge — a 
connection  daily  more  and  more  apparent — that  geological 
problems  so  important  and  interesting  should  depend  for 
their  solution  on  the  minute  study  of  physical  phenomena 
apparently  so  remote  and  so  exceptional. 

Siblirx/raphg. — A  brief  list  of  the  more  important  works 
connected  with  the  physios  of  glaciers  and  their  relations 
to  the  recent  geological  history  of  the  earth  is  here  sub- 
Joined.  Two  or  three  only  of  the  works  of  the  earlier  ex- 
plorers of  the  Alps  who  were  the  first  to  speculate  on  these 
subjects  have  been  included.  Several  valuable  papers  that 
have  appeared  within  the  last  quarter  of  a  century  will  be 
found  in  the  BulUtin  d»  la  SodtU  Ofologioue  dt  France, 
the  London  and  Bdinburgk  Phili»nphical  Magotlne,  and 
many  other  scientiflc  periodicals  published  on  either  side 
of  the  Atlantic,  bat  are  too  numerous  to  be  here  cited. 
Listof  works  connected  with  glaciers  :  Scheitchzeb,  Itinera 
Alpina,  Leyden,  172.3;  Orchbr,  ZWe  Eitgtbirge  det  Schuvi- 
terlandu,  Berne,  17S0 ;  Hoai  (J.  J.),  Ifaturiittoritthe  Al- 
pmreiite,  Solothum,  1830  ;  Dl  SAn.S9URK  (H.  B.),  Vogaget 
dam  la  Alpa,  NeuobHtel,  1803-06 ;  Dc  Cbabpektier  (J.), 
JBttai  «tr  Ui  <}lacier;  Lausanne,  1841;  FoRBE!)  (J.  D.), 
TrattU  through  the  Alp*  of  Savog,  etc.,  Edinburgh,  1843, 


and  Oeeutional  Paper*  on  th»  Theory  of  Olaeiert,  Edin- 
burgh, 1869;  AoAggiz  (L.),  Syetime  Olaeiaire,  etc.,  Parij, 
1847;  ScHLASIirrWEIT  (H.  and  A.),  Unlereaehungen  Uber 
die phjm'katievhe  Oeograpkie  der  Alpen,  Leinsic,  1850,  and 
ifeue  UHtereuehungen,  etc.,  Leipsic,  1854;  TrirnALL  (J.), 
The  Olariere  of  Ike  Alpe,  London,  1860;  HcBER  (W.),  Lee 
aiaeiere,  Paris,  1867;  RttilliETKB  (L.),  Ueber  Tkal-ind 
Serblldung,  B&le,  1860;  DoLLriia8-Al-88ET,  Half riaiuc  pour 
rStude  dee  Olaciere,  a  valuable  collection  of  observations 
oonneoted  with  the  physics  of  the  Alps,  published  at  inter- 
vals ;  nine  large  volumes  have  appeared.  J.  Balu 

Glacis  [Fr.],  in  fortification,  the  bank  of  earth  which 
conceals  the  scarp-wall,  itself  forming  the  parapet  of  tha 
eounterscarp,  and  sloping  gently  from  the  main  fortifica- 
tion. (See  FoRTiPicATiox,  by  Capt.  O.  H.  Errst,  U.S.  Army.) 
Gladbach.  See  Berqisch-Qladbach  and  MttHCBBn- 
Qladbach. 

Glad'dea  (Aslkv  H.),  b.  in  Sonth  Carolina ;  in  the  war 
with  Mexico  ho  served  as  major  of  Butler's  regiment  of 
South  Carolina  volunteers,  which  he  commanded  at  Chnm- 
busco,  where  both  his  superior  offioera  were  killed ;  and  at 
the  conflict  of  Belen  Gate,  where  he  was  himself  severely 
wounded ;  in  the  civil  war  in  America  he  was  appointed  a 
brigadier-general  in  the  Confederate  army  in  1861 ;  mortally 
wounded  at  the  battle  of  Shiloh,  Apr.  6,  1862. 

Glad'dea  (Wabhirgtoic),  b.  at  Pittsgrove,  Pa.,  Feb.  11, 
1836 ;  graduated  at  Williams  College,  Mass.,  1859 ;  has  held 
Congregational  pastorates   in  Brooklyn   and   Morrisonia, 
N.  Y.,  and  North  Adams,  Mass. ;  has  been  connected  with 
the  Independent  and  other  journals  of  New  York  and  Brook- 
lyn, and  is  a  successful  lecturer.     Author  of  From  ihe  Heb 
to  the  Hudson,  and  of  contributions  to  periodical  literatoie. 
Glade,  tp.  of  Warren  oo..  Pa.     Pop.  899. 
Glade,  tp.  of  Barbour  eo..  West  Va.     Fop.  1302. 
Glade,  tp.  of  Webster  eo.,  WestVa.    Pop.  447. 
Glade  Creek,  tp.  of  Alleghany  co.,  N.  C.    Pop.  040. 
Glade-net,  a  net  made  of  fine  thread,  and  set  in 
glades  of  forests  in  Europe  for  fowling.     The  woodcock 
especially  is  taken  in  this  way.     The  birds  are  driven  to- 
wards the  net,  which  is  set  in  a  place  where  they  are  known 
to  be  accustomed  to  pass,  and  at  the  proper  time  the  net 
is  dropped  apon  them  by  a  fowler  ooocealed  near  by. 

Glade  Spring,  post-r.  andtp.  of  Washington  eo.,  Vn. 
The  village  is  14  miles  E.  by  N.  of  Abingdon,  on  the  At- 
lantic Mississippi  and  Ohio  R.  R.,  at  the  junction  of  the 
Saltville  branch.  Pop.  of  tp.  28S8, 
Gladeville,  tp.  of  Wise  oo.,  Va.  Pop.  I2S2. 
Gladia'tor  [Lat.,  from  gladiue,  a  "  sword  "],  in  ancient 
Rome  a  person  who  was  employed  to  engage  in  combat  at 
public  shows.  This  custom  was  introduced  into  Rome  in 
264  B.  c.  It  was  of  Etruscan  origin,  and  is  iMliered  to 
have  sprung  from  the  old  and  once  quite  universal  eaatom 
of  slaughtering  captives  and  slaves  at  the  funerals  of  the 
great.  Olodiatorial  shows  (iniin«ra)  were  at  first  exhibited 
chiefly  at  funerals,  hut  later  they  were  shown  on  the  grandest 
scale  as  mere  entertainments  or  as  means  of  winning  the 
popular  favor.  Gladiators  were  captives,  slaves,  criminals, 
or  even  fVee  citixens.  They  were  trained  with  great  core, 
and  carefully  fed.  The  life  of  a  vanquished  gladiator 
might  be  spared  or  not  according  to  the  will  of  the  specta- 
tors. The  gl^iators  were  regarded  as  a  bad  and  danger- 
ous class.  Their  number  was  very  great,  and  at  one  time, 
nnder  the  lead  of  Spartacus,  they  threatened  the  ezistenc* 
of  the  Roman  state. 

Gladi'olns  (a  "little  sword,"  alluding  to  the  shape  of 
the  leaves),  a  genos  of  plants  of  the  order  Iridacess.  Moat 
of  the  species  have  bulbs,  and  are  Sonth  African.  The 
GladioluB  tegelum  and  eommwiie  of  Europe  were  formerly 
prised  in  medicine.  The  starchy  bulbs  of  some  African 
species  are  need  as  food.  But  the  geuas  is  chiefly  note- 
worthy for  its  beautiful  flowers,  the  ornament  of  almost 
every  garden  and  greenhouse.  Many  splendid  rorieties 
have  been  produced  by  cultivation. 

Glad'atone  (Rt.  Hon.  Williah  Ewart),  D.  C.  L.,  h. 
at  Liverpool,  England,  Dec.  29,  1809,  fourth  son  of  Sir 
■Tohn  Gladstone,  Bart.,  a  Scottish  merchant:  was  educated 
at  Eton  and  Christ  Church,  Oxford,  where  be  graduated 
double  flrst-clasB  in  1831 ;  was  made  a  fellow  of  All  Souls' 
College;  entered  Parliament  in  1832;  became  in  1834  a 
jnnior  lord  of  the  treasury,  and  in  1835  under-secrelary  for 
the  colonies,  under  Peel;  was  sworn  of  the  privy  conneil 
1841,  and  became  vice-president  of  the  board  of  trade  and 
master  of  the  mint ;  author  of  the  revised  tariff  of  1842 ; 
president  of  the  board  of  trade  1843-45 ;  secretary  of  state 
for  the  colonies  1845-46;  chancellor  of  the  excheqaer 
1852-55, 1859-66,  and  1873-74;  high  commissioner  extra- 
ordinary to  the  Ionian  Islands  1858-59 ;  in  1868  be  became 
first  lord  of  the  treasury  and  prime  minister,  retaining  that 


uiyiiiiyu 


QLADWIN-OLA8GOW. 


563 


poiitloB  nntil  Feb.  17, 1874>  when  the  miniitry  of  Diaraeli 
wme  into  power.  Mr.  QtauUtone'*  pramienhip  wai  cha- 
neteriud  by  many  important  measarae,  tnoh  b«  the  dii- 
eatablishment  of  the  Irish  Church  (1869),  the  Iriah  Land 
bill  (1870),  inuaenae  reforms  in  legal  administration,  the 
afaoliibment  b;  royal  warrant  of  the  purohase  of  commis- 
■ione  in  the  army  (1671),  and  the  settlement  of  diffieulties 
with  the  U.  S.  by  the  Qenera  Conference.  Gladstone  en- 
tered public  life  a  Tory  and  a  High  Churchman,  but  bis 
politioal  riews  have  gradaally  changed,  and  since  1869  be 
Das  been  a  leader  of  the  Liberal  party.  His  literary  abili- 
ties ai«  great,  and  many  of  bis  Parliamentary  apeeehes 
and  Snanoial  papers  are  models  of  style  and  of  argument. 
Author  of  The  Slate  in  t(»  Relationt  mith  the  Chunh  (1838) ; 
Gkunk  Principlee  Canndered  (1840) ;  Sludiet  on  Homer,  tie. 
(1868);  E—ag  <m  Eeee  Homo  (1868) ;  A  Chaptar  o/ Anto- 
iiograpkif  (pamphlet,  1868);  Jueenlat  Mundi  (186U)i  bnd 
of  many  jpuolisned  addresses,  eto.  His  pamphlet  on  the 
Valieeat  jiecrtee  (1874;  enlarged  by  P.  Sobaff,  Now  York, 
1875)  produced  a  profound  sensation,  and  has  called  forth 
numerous  replies,  among  which  those  of  Dr.  John  H.  New- 
man and  Archbishop  Manning  are  noteworthy. 

6lad'wiBy  eoanty  in  the  N.  B.  eentral  region  of  the 
southern  peninsula  of  Michigan.  It  is  largdy  covered 
with  forests.  In  the  eensus  of  1870  it  was  returned  as 
being  withont  inhabitanta.     Area,  484  square  miles. 

Gladwin,  tp.  of  Midland  so.,  Mich.    Pop.  122. 

Glagolit'ic  Alphabet  [Slario  i/Ziri/a;,  a  "word"],  one 
of  the  South  Slavic  alphabets.  Aocording  to  Schafarik, 
it  ia  older  than  the  so-called  Cyrillic,  ana  was  itself  the 
invention  of  St.  Cyril  (see  Ctbillic  Alphabet),  while  the 
io-callod  Cyrillic  is  a  corruption  of  this.  Others  make  the 
Glagolitie  much  older  than  the  time  of  Cyril.  Still  others 
regard  the  preaent  Glagolitie  as  a  corruption  of  the  ao- 
called  CyriHic.  There  ia  a  small  Olagolitic  literature, 
chiefly  eoclesiastical.  A  Glagolitie  liturgy  is  used  by  some 
Dalmatian  and  Istrian  Roman  Catholic  dioceses. 

Giaish'er  (Jahes),  F.  R.  S.,  an  aeronaut  of  Soottish 
parentage,  b.  about  ISOO ;  became  F.  R.  S.  in  1849,  in  con- 
sequence of  his  meteorological  observations  made  in  bal- 
loons; attskined  in  1863  the  height  of  37,000  feet  above  the 
earth's  sorfaee;  became  in  1865  president  of  the  meteoro- 
lopoat  department  of  the  British  board  of  trade ;  has  also 
been  president  and  secretary  of  the  Mcteorologioal  Sooiety. 
Is  one  of  the  authors  of  TraveU  in  the  Air  (1870). 

Glaraor'iraBshire,  the  aontbemmoat  eoanty  of  Wales, 
bonnded  S.  and  W.  by  the  Bristol  Channel,  E.  and  N.  by 
the  oountiea  of  Monmouth  and  Breoknoek.  Area,  866 
■anar*  miles.  Pop.  306,010.  The  mnthem  part,  the  "Vale 
of  Slaaorgan,"  ia  a  pla^n,  very  fertile  and  well  adapted  to 
wheat-growing.  The  northern  part  ia  mountainous,  and 
eontains  some  of  the  richest  eoal-lelds  in  the  kingdom. 
Marthyr-Tydfll,  Neath,  Swansea,  and  Cardiff  (the  oap.)  are 
the  prineii»l  towns. 

Glance,  a  name  for  several  native  raetallio  lalpbidei, 
arsenides,  etc.  Galena  or  lead-glance,  argentite  or  silrer- 
glance,  copper-glance,  gold-glanee,  etc.  are  all  valuable  ores. 

Gland  [I<at.  glam,  glandi;  an  "acorn  "],  in  animal  and 
vegetable  anatomy,  a  name  applied  to  certain  organs,  some 
of  which  produce  secretions  or  eliminate  excretions,  while 
others  do  neither.  In  plants,  glands  are  integumentary  call- 
masses  sometimes  found  at  the  bottom  of  a  pit  or  depression 
of  the  surface  of  the  plant,  and  sometimes  elevated  above  the 
surface,  or  even  stalked.  Some  vegetable  glands  appear  to  se- 
crete poisonous  principles  (the  nettle),  others  to  contain  es- 
sential oils  (orange-leaf),  while  still  others  have  no  known 
function.  In  animals,  the  glands  are  of  two  kinds:  (1)  the 
duciUit  glands,  including  the  mesenterlo  and  lymphatic 
glands ;  and  (2)  the  secreting  and  excreting  glands.  The  duct- 
less glands  proper  are  the  spleen,  the  thymus,  and  the  thyroid 
gland,  the  suprarenal  capsules,  and  probably  the  pituitary 
body.  (Each  of  these  is  described  under  its  alphabetical 
head.)  In  general,  these  bodies  arc  proportionately  or  even 
alxolutely  larger  in  the  fcetus  than  in  the  adult.  It  is  al- 
most certain  that  their  function  is  to  assist  in  fitting  the 
materials  of  the  blood  for  the  work  of  nutrition.  This 
function  appears  to  be  shared,  especially  in  the  foetus,  by 
the  liver  and  the  marrow  or  soft  material  within  the  cavi- 
ties of  the  long  bones.  The  glycogenic  function  of  the  liver 
is  of  this  general  charaoter.  The  lymphatic  glands  (situ- 
ated along  the  course  of  the  lymphatic  vessels  which  pass 
through  them),  the  mesenteric  glands  (similarly  situated  on 
the  lae(eals),  and  Peyer's  glands  (situated  near  the  absorb- 
ent blood-vessels  of  the  intestine)  are  all  similarly  con- 
cerned in  preparing  the  materials  in  the  lymph,  chyle,  or 
blood,  and  adapting  it  to  the  nutrition  of  the  organism. 
That  the  character  of  the  absorbent  and  the  ductless  glands 
is  essentially  similar  is  illustrated  by  tho  fact  that  diseased 
state*  of  either  class  of  organs  may  lead  to  loaoocythssmia. 


The  glands  for  aeeretlon  include  the  salivary  glands,  the 
liver,  pancreas,  kidneys,  mammary  glands,  and  many 
others.  The  true  function  of  secretion  ia  the  product  of  a 
material  partly  derived  flrom  the  blood  and  partly  origin- 
ating in  the  gland  itself,  like  bile  or  milk;  the  function  of 
removing  effete  matters  already  existing  in  the  blood  is  ex- 
cretion. The  {^motions  of  secretion,  and  perhaps  excretion, 
are  shared  by  some  of  the  simple  epithelial  cells ;  and  in- 
deed the  epithelial  cell  may  be  oonsidered  the  essential  ele- 
ment of  all  the  glands  of  this  class.  Next  higher  in  the 
aeale  come  the  follicles,  simple  tubea  lined  with  secreting 
cells;  and  the  most  complicated  and  perfect  glands  of  all, 
such  as  the  liver  and  the  kidney,  are  ultimately  but  aggre- 
gations of  such  follicles.  The  ovaries  and  testes  may  be 
oonsidered  glands  in  typical  structure,  but  they  produce 
living  oells  (sperm-cell,  germ-oell),  and  not  lifeless  secre- 
tions. C.  W.  Greekk. 

Glan'ders  (equMa,  malletu  hximtd»e),  a  dangerous  and 
very  oontagious  disease  of  the  horse,  an,  and  mule,  oom- 
mnnicablo  to  man,  but  not,  aa  far  aa  is  known,  toother  ani- 
mals. It  is  charaeterised  by  an  inflamed  state  of  the  nasal 
mucous  membrane,  upon  which  chanore-Iike  sores  appear, 
discharging  a  viscid  humor.  The  lymphatic  glanda  are 
secondarily  affected.  When  the  swelling  of  the  lymphatics 
appears  to  supersede  or  exceed  in  importanee  the  nasal 
affection,  the  disease  is  called  Farct  (which  see).  Four 
types  of  the  disease  are  recognised ;  acute  glanders,  aoute 
farcy,  chronic  glanders,  and  chronic  farcy.  They  are  se- 
vere and  fatal  in  the  order  named,  but  even  chronic  farsy, 
the  mildest  form,  is  seldom  really  cured.  The  farcy-buds, 
as  the  lymphatic  tumors  are  called,  are  aometimes  the  seat 
of  profuse  or  even  gangrenous  auppuration,     Glandera  has 

E roved  fatal  to  man  in  leaa  than  a  week,  but  it  has  bees 
nown  to  last  a  year  or  more.  A  good  constitution,  a  lib- 
eral diet,  and  perfect  cleanliness  may  carry  a  patient  through 
the  disease  and  restore  comparative  health  if  the  glanders  be 
of  the  ohronio  type;  hut  no  remedy  is  known.  Every  glan- 
dered  or  farcy-budded  horse  should  b«  killed  at  onoe,  or 
reserved  for  experimental  treatment  by  eompetent  veter- 
inarians. 

Glan'Til,  or  Glan'Tllle,  de  (Rahdlph  or  Balph), 
an  English  Jurist  who  in  1166  became  sheriff  of  York  ;  waa 
cnstodian  of  Queen  Eleanor  at  Winebester  1173-89;  eap- 
tnred  William  the  Lion  at  Alnwick  1174;  joatioo  itinerant 
1176;  waa  ambasaador  to  the  earl  of  Flanders  1177;  led 
an  army  in  Wales  1181 ;  was  connected  with  tho  English 
government  in  Ireland  1186 ;  went  with  Richard  Lion-heart 
to  the  Holy  Land,  and  d.  near  Acre  1190.  He  is  the  re- 
puted author  of  a  valuable  Traetalut  de  legibue  eontueln- 
dinibut,  often  reprinted,  and  in  1812  translated  by  John 
Beames  into  English. 

Gla'ma,  canton  of  Switserland,  bonnded  by  the  can- 
tons of  St.  Gall,  the  Grisons,  Schwytz,  and  Uri.  Area,  280 
square  miles.  Pop.  36,160.  It  consists  of  three  valleys 
enclosed  by  high  monntaina — namely,  the  KlSnthal,  the 
Seruflhal,  and  the  Linththal ;  which  latter  is  the  most  im- 
portant, being  formed  by  the  Linth,  which  fWim  the  foot  of 
Tttdiberg  (11,880  feet  high)  runs  through  tho  whole  length 
of  the  canton  and  falls  into  the  Lake  of  WallonstadL  The 
climate  is  veiy  severe;  agriculture  inconsiderable;  tho 
rearing  of  cattle  is  mote  important,  but  manufactures  of 
cotton,  linen,  silk,  and  paper  are  the  chief  huaineaa  of  the 
inhabitanta. 

Glaraa,  in  Switierland,  the  capital  of  the  canton  of 
Glarua,  on  the  Linth,  shut  in  by  lofty  mountains,  has  some 
breweries  and  manufactures  of  cloth  and  calicos.  The  Re- 
former Zwingli  was  pastor  here  from  1606  to  1616.  On  the 
night  of  May  10, 1861,  more  than  500  buildings,  including 
the  old  parish  church,  were  destroyed  by  fire.  Tho  in- 
habitants, most  of  whom  are  Protestants,  are  noted  for  the 
primitive  simplicity  of  their  manners.     Pop.  6616. 

Glaa'co,  post-v.  of  Saugerties  tp.,  Ulster  co.,  N.  T.,  on 
the  Hudson  River,  3  miles  S.  of  Saugerties;  has  a  large 
trade  in  briek  and  stone. 

Glas'eoek,  county  of  the  B.  of  Georgia.  Area,  about 
160  square  miles.  Com  and  cotton  are  staple  products. 
Cap.  Gibaon.     Pop.  2736. 

Glaaeook  (THOHAe),  b.  in  Georgia;  aerved  aa  lieuten- 
ant at  the  siege  of  Savannah,  under  Count  Pulaski,  and 
exhibited  great  skill  and  valor;  waa  ^ipointed  oolonel  of 
the  troopa  ordered  out  by  the  legislature  in  defence  of 
Georgia  against  the  Indians,  in  the  war  of  1312,  on  the 
Western  frontier ;  and  was  afterwards  appointed  general 
of  militia ;  was  a  representative  in  Congress  from  Georgia 
from  1836-39,  and  highly  respected  for  his  talents  and  ex- 
emplary charaoter.     D.  at  Decatur,  Ga.,  May  9,  1841. 

A.  H.  SrEFREitB. 

Glas'gOW,  the  oommereial  and  industrial  metropolis  of 
Scotland,  ia  situated  in  Lanarkshire,  lat.  56°  61'  32"  N., 
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Ion.  4°  17'  54"  W.,  od  both  sides  of  the  Civile,  which  here 
is  crossed  by  three  elegsnt  stone  bridges  and  two  sospea- 
sion  bridges,  21  miles  from  its  month.     The  name  of  the 
city  is  of  CeJtia  origin,  and  is  said  to  signify  "daric  glen," 
referring  to  a  ravine  in  the  north-eastern  part  of  the  city 
formed  by  the  Molendinar.     Hero  stands  on  an  eminence 
OTerlooking  the  whole  city  the  cathedral,  founded  in  1187 
by  Bishop  Jocelin,  but  not  finished  until  the  present  cen- 
tury, and  one  of  the  finest  buildings  in  the  country.  Close 
by  stands  the  university,  founded  in  1451  by  Bishop  Turn- 
bull,  and  from  these  two  buildings  as  its  nucleus  the  city 
gradually  developed.      In  16$0  it  had  12,000  inhabitants; 
in  1801,  8,^,769;  in  1851,  347,001 ;  in  1871,  547,538.  When 
by  the  union  between  Scotland  and  England  the  trade  with 
the  American  colonies  was  opened  to  Scotch  enterprise, 
Glasgow  became  the  centre  of  the  tobacco-trade,  and  later 
of  the  sugar-trade  with  the  West  Indies,  and  thereby  its 
prosperity  was  largely  increased.    Still  more  rapidly  has 
it  developed  in  this  century,  having  become  the  centre  of 
the  cotton  and  iron  manufacturing  industries  of  Scotland. 
Situated  as  it  is  in  a  region  rich  in  coal  and  iron,  and  pro- 
vided with  good  shipping  facilities,  nature  has  given  it  the 
most  splendid  opportunities,  and  it  has  known  how  to  use 
them.     The  Clyde  has  been  made  navigable  for  vessels  of 
2000  tons  bnrden,  and  an  ezoellent  harbor  has  been  formed 
on  the  Clyde  and  Forth  Canal.     Over  2,000,000  spindles, 
supplying  27,000  power-looms,  and  consuming  annually 
125,000  bales  of  cotton,  are  in  operation.     Nearly  as  ex- 
tensive are  the  Iron  manufaotures,  especially  the  building 
of  iron  steamships,  and  the  manufactures  of  chemicals. 
The  ohemioal  works  of  St.  Rollox  are  the  largest  in  the 
world,  and  employ  more  than  1000  hands.    The  dyoworks, 
ealioo-printing  establishments,  woollen  manufactures,  glass- 
works, and  breweries  are  also  very  extensive.     The  value 
of  the  export!  of  1871  amounted  to  £10,049,987 ;  that  of 
the  imports  to  £6,577,575.     The  aspect  of  Glasgow  is  of 
eonrse  that  of  a  great  manufacturing  place.     Some  parts 
of  it — as,  for  instance,  the  former  suburbs,  Calton,  Bridge- 
ton,  and  Camlachie— are  rather  poor,  but  others  again  are 
very  fine.     The  quays  along  the  Clyde  are  open,  lined  with 
handsome  buildings,  and  present  many  fine  views.     Bu- 
chanan street,  with  its  magnificent  shops,  and  BIythswood, 
Oarret  Hill,  and  Kelvin  Grove,  with  their  elegant  resi- 
dences, are  also  noticeable.     In  general,  the  streets  are 
broad,  straight,  well  paved,  and  well  lighted.    The  city  haa 
three  fine  parks,  beautifully  laid  out — the  Green  (140  aores) 
at  the  E.  end,  near  the  river;  Queen's  Park  (100  acres)  to 
the  S. ;  and  Kelvin  Grove  (40  aores)  to  the  W.     Besides 
the  cathedral  there  are  175  churches  and  chapels:  Estab- 
lished Church,  40 ;  Free  Church,  43 ;  United  Presbyterian, 
37;    Roman   Catholic,   12;    Independent,  9;    Baptist,  7; 
Episcopalian,  5 ;  Reformed  Presbyterian,  4 ;  other  denomi- 
nations, 18.     A  great  number  of  elegant  monuments  are 
scattered  throughout  the  city,  among  which  the  most  no- 
ticeable are  the  statue  of  James  Watt  by  Chantrey,  that  of 
Sir  Robert  Peel  by  John  Mossman,  and  that  of  Sir  John 
Moore  by  Flaxman ;  and  it  possesses  a  valuable  collection 
of  pictures,  several  good  public  libraries,  and  a  large  num- 
ber of  benevolent,  educational,  and  scientific  institutions. 
Among  these  is  the  Andersonian  University,  with  schools 
of  chemistry  and  medicine,  and  courses  of  gratuitous  pop- 
alar  instruction.     Glasgow  sends  three  members  to  Parlia- 
ment.    It  is  the  see  of  an  Anglican  bishop  and  the  seat  of 
a  Roman  Catholic  delegate-apostolic,  who  has  the  rank  of 
an  archbishop  t?i  partibiit  iiifidelium.    The  Anglican  see  is 
united  to  that  of  Galloway. 

Glasgow,  UniTersity  of«  was  founded  in  1451.  by 
Turnbull,  bishop  of  Glasgow,  by  authority  of  Pope  Nicho- 
las V.  Lord  Hamilton  gave  it  a  building  in  1480.  Mary, 
2ueen  of  Scots,  handsomely  assisted  the  university  in  her 
ay.  Her  son,  James  I.  of  Great  Britain,  gave  it  its  pres- 
ent charter  in  1577.  In  1870  its  new  buildings  were  opened. 
The  splendid  Hunterian  museum  was  presented  to  the  uni- 
versity in  1781.  Besides  the  regular  academical  course, 
there  aro  law,  divinity,  medical,  and  scientific  examina- 
tions, degrees,  and  professorships.  Fine  baildings  have 
been  lately  erected.  The  university  joins  that  of  Aber- 
deen In  sending  a  member  to  Parliament.  The  old  Uni- 
versity of  Glasgow  is  not  oonnected  with  the  AaDBRgoillA!! 
UxivERgiTv  (which  see). 

Glasgow,  post-v.,  cap.  of  Barren  oo.,  Ky.,  on  the 
Cumberland  and  Ohio  R.  R.  (incomplete),  and  terminui  of 
the  Glasgow  branch  of  the  Louisville  and  Nashville  B,  B. 
It  has  2  banks,  1  newspaper,  a  male  and  female  college,  S 
churches,  several  large  mills  and  shops,  5  hotels,  1  carriage 
manufactory,  2  wagon  manufactories,  and  31  stores.  It  is 
only  3  miles  from  the  flowing  oil-wells  of  Kentucky.  Pop. 
73.3.  E.  Y.  KiLGORE,  PoB.  "Times." 

Glasgow,  post-tp.  of  Wabashaw  oo.,  Minn.     P.  1769. 
Glasgow,  city  of  Chariton  tp.,  Howard  co..  Mo.,  is 


in  the  N.  E.  part  of  the  county,  on  the  Hissonri  River,  on 
the  Keokuk  and  Kansas  City  R.  R.  It  contains  2  banks, 
1  newspaper,  2  large  flouring-mills,  4  tobacco  mann&ctoriea, 
1  carriage  and  1  wagon  manufactory,  5  churches,  a  public 
library  with  4000  volumes,  and  a  large  library  bnilding  and 
hall,  a  city-hall,  a  city  market-house,  2  colleges,  a  free  pub- 
lic school,  with  a  2-story  brick  school-house,  also  a  free  pub- 
lic colored  school,  3  hotels,  and  9  stores.  There  are  Hssoaie, 
Odd  Fellows,  and  Good  Templar  lodges,  also  a  German  re- 
lief society.  Glasgow  is  surrounded  by  a  fine  agricultural 
region,  and  is  the  centre  of  a  great  tobacco  markeL  Pop. 
1795.  LuciAic  J.  Eastin,  Ed.  "  Glasgow  Jocrsal." 

Glas'ites,  the  followers  of  John  Glas  (1695-1773),  a 
Scottish  minister.  The  sect  is  more  generally  known  as 
the  Sahpehanians  (which  see). 

Glass  [Saxon,  gtat$].  In  the  early  stages  of  the  Indo- 
Gerinanic  tongues  the  word  glrut  was  applied  to  all  shining 
bodies.  The  old  Germans  called  amber  gle;  and  the  Swedes 
termed  gold  glii  and  glii;  while  the  Phrygians  gave  it  the 
name  of  glerot.  The  word  glare  and  the  Latin  glacin, 
French  glace,  "  ice,"  all  belong  to  the  same  family,  in  com- 
mon with  glance,  gold,  and  glitter.  The  Sanscrit  la;  to 
"  shine,"  also  kath,  probably  indicate  the  general  origin  of 
the  word.  The  name  of  glass  is  given,  says  Laboulaye,  in 
its  most  general  acceptation,  to  every  transparent  or  trans- 
lucid  body  which  is  brittle  and  sonorous  at  ordinary  tem- 
perature, becomes  soft  and  ductile,  finally  melting,  under 
the  influence  of  beat,  and  which  presents  when  broken  the 
peculiar  appearance  known  as  tne  vitreous  fracture.  In 
the  arts  the  term  is  limited  to  compounds  of  silcz,  potash, 
or  soda,  sometimes  with  lime  or  oxide  of  lead,  alone  or 
mingled,  giving  by  fusion  a  substance  which  is  not  soluble 
in  water,  nor,  when  well  made,  in  any  acid  except  hydro- 
fluoric. Borax,  oxide  of  manganese,  litharge,  red  lead,  and 
other  materials  are  used  in  making  glass,  according  to  the 
kind  wanted.  Specifically,  glass  in  its  simplest  form  is 
composed  of  silica  and  an  alkali.  In  order  to  aid  the  fu- 
sion together  of  its  materials  a  flux  is  added  to  some  kinds 
of  glass ;  which  flux  is  generally  lead.  An  old  atory  told 
by  Pliny  ascribes  to  the  Phoenicians  the  invention  of  glass. 
Certain  sailors  of  this  nation,  who  had  a  cargo  of  soda,  hav- 
ing landed  by  the  Belns,  a  little  river  at  the  foot  of  Mount 
Carmel  in  Palestine,  wanting  stones  to  support  their  pots, 
nsed  lumps  of  soda,  which,  being  liqnefied  with  the  beat, 
formed  with  sand,  which  was  also  fnsed,  glass.  The  possi- 
bility of  this  legend  has  been  denied,  but  on  insufficient  data. 
It  is  certain  that  the  Egyptians  made  glass  at  a  very  early 
period  of  their  national  existence.  Paintings  of  the  reign 
of  Osirtasen  I.  at  Beni-Hassan,  representing  glass-blowers 
making  a  very  large  vase,  show  that  3500  years  ago,  or  be- 
fore the  Hebrew  Exodus;  the  Egyptians  wore  fsr  sdvaneed 
in  this  art ;  and  the  fact  that  glaung  was  applied  to  many 
objects  about  the  same  time  indicates  great  skill  not  only 
in  combining  the  materials  of  glass,  but  in  its  manipulation. 
The  writer  has  observed  in  Egypt  that  the  common  blue 
glase,  such  as  was  used  in  the  earliest  ages,  is  still  made 
for  inkstands,  buttons,  and  other  articles  among  the  peas- 
ants. An  Egyptian  glass  bead  "of  very  advanced  art," 
found  at  Thebes  by  Capt.  Hervsy,  bears  an  inscription 
whicb  indicates  that  it  was  made  during  the  reign  of  Thoth- 
mes  III.  (1 500  B.  c).  The  curious  glass  beads  called  aggiy, 
wtiich  are  valued  in  Ashantee  like  diamonds,  and  which  are 
found  deep  in  the  ground  in  the  Dinkira,  Akim,  Warsaw, 
Ashantee,  and  Fantee  countries,  are  supposed  to  be  of  an- 
cient Egyptian  manufacture.  If  so,  they  prove  that  the 
Egyptians  surpassed  the  modems  in  some  rcspeets  in  mak- 
ing glass.  "  The  variegated  strata  of  the  aggry  beads  aro 
so  firmly  united,  and  so  imperoeptibly  blended,  that  the 
perfection  seems  superior  to  art.  The  surfaces  of  some  are 
covered  with  flowers  and  regular  patterns  so  very  minute, 
and  the  shades  so  delicately  softened  one  into  the  other  and 
into  the  ground  of  the  bead,  that  nothing  but  the  finest 
touch  of  the  pencil  could  equal  them.  The  agalited  parts 
disclose  flowers  and  patterns  deep  in  the  body  of  the  bead; 
and  thin  shafts  of  opaque  colors  run  trom  the  centre  to  the 
surface."  The  recent  Ashantee  war  has  made  the  public  in 
England  somewhat  familiar  with  these  beautiful  beads. 
There  is  observed  in  them  diSerent  colored  clays  baked  to- 
gether without  blending,  as  well  as  certain  peculiarities  of 
manufacture  which  cannot  be  well  explained.  It  is  remark- 
able that  these  beads  bear  some  resemblance  to  the  cele- 
brated gtain  neidyr,  or  Druid  holy  snake  beads  of  glass, 
found  in  Wales.  The  most  beautiful  specimens  of  ancient 
Egyptian  glass  in  the  British  and  other  museums,  which 
so  closely  resemble  turquoise,  jasper,  and  other  stones,  are 
nearly  all  opaque,  and  strictly  speaking  are  a  kind  of  smalt, 
such  as  was  produced  in  great  perfection  by  the  ancient 
Romans  and  Venetians,  and  such  as  is  made  at  present  in 
Norway.  Beckmnnn,  however,  declares  that  as  regards  the 
use  of  cobalt,  smalt  was  invented  about  the  lieginning  of  the 
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sixtamtli  MBtniy,  and  ttutt  the  Una  glus  of  the  'anoianti 
wu  mlored  with  iron.  However  thii  m»y  be,  the  Bgjptiui 
opaqae  glua  wsa  appuentl  j  thickened  with  earth;  or  aluiui- 
Bon  mattar.  Under  the  Roman  rule  the  Egyptiani  exoelled 
in  glaM-makiag.  Ceaaar  Augustua,  having  a  great  admi- 
ntioB  for  the  glass  of  Egypt,  when  he  had  aubdued  that 
eountry  (28  B.  c.)  ordered  that  it  shonld  form  part  of  the 
laaoal  tribute  to  be  paid  to  the  viotora.  This  became  a 
sonroe  of  iaor«dible  wealth  to  Egypt,  for  the  Romans,  hav- 
ing thereby  beeome  familiar  with  Egyptian  glass,  oMered 
it  in  immense  quantities,  and  the  Egyptians  devoted  them- 
selves to  a  very  large  export  trade,  of  whioh  they  preserved 
the  monopoly  until  the  reign  of  Tiberius  (14  A.  D.)i  at  which 
time,  aoaording  to  Pliny,  this  industry  began  to  be  culti- 
vated at  Rome. '  The  Bgyptians,  to  snit  their  customers, 
studied  Roman  (or  rather  Greek)  pattema,  and  a  beautiful 
fragment  in  the  British  Mnaeam  of  Egyptian  manufacture 
is  of  elegant  Oreek  design.  Long  previous  to  this  time 
the  Sidonians  and  the  Tyriana  had  made  very  elegant  glass- 
ware. The  only  eolor  whioh  the  Egyptians  certainly  orig- 
inated is  the  bleu  dt  Nil,  a  rich  blue,  which  has  of  late,  by 
a  eapriee  of  iiuhion,  become  the  mode  in  Paris  for  glaaa 
beads.  In  the  tombs  of  Thebes  email  solid  pieces  of  tur- 
quoise-colored glass  enamel  have  Iseen  found  which  were 
used  for  glaiing  beads  and  figures.  The  Egyptian  glass  of 
other  eolors  is  supposed  to  have  been  derived  from  the 
Greeks  and  Romans.  The  art  of  depriving  glass  of  eolor 
and  nuking  it  like  crystal  was  a  very  late  invention,  but  it 
would  appear  to  have  been  Egyptian,  since  the  vessels  of 
pure  transparent  glass  whioh  the  emperor  Hadrian  rained 
so  highly  were  received  by  him  at  Alexandria.  Glass  had 
been  made  in  Rome  two  oentnriea  b.  o.,  but  under  Nero 
Bgyptian  artiata  in  Rome  and  the  natural  intelligence  of 
the  Romans,  atimnlated  by  the  extravagant  luxury  of  tho 
court,  developed  the  industry  to  auoh  an  extent  that  in  a 
abort  time  the  Roman  wares  attained  an  eleganoe  which 
is  as  yet  one  of  the  lost  arts.  Under  Alexander  Severna  an 
entire  and  separate  quarter  of  the  city  was  filled  with  glass- 
makers  (a.  d.  210).  From  Rome  the  art  spread  to  Gaul, 
Spain,  and  Britain.  The  Latin  writera  of  the  Auguatan 
age  make  frequent  mention  of  glaas.  Virgil  oompares  it 
to  the  clearness  of  the  Fueine  Lake,  and  it  would  appear 
from  Horace  that  it  was  very  luatrona  and  transparent. 
Athenssus  states  that  glasa  cups  were  made  in  hia  time  im- 
itating all  the  ahapes  of  foreign  potters.  From  the  eontext 
it  would  appear  that  when  Oassander  founded  his  oity  he 
was  very  desirous  that  it  shonld  be  distinguished  by  having 
its  own  peculiar  pattern  of  wine-vases  of  glass,  and  that 
the  atatuary  Lyaippas  gratified  his  wish.  Glass  oontinued 
for  a  long  time  to  be  imported  from  Egypt.  The  Pboe- 
Bioiana  at  a  very  early  age  had  made  and  exported,  even 
to  Britain,  much  glass,  and  Alexander  Nesbitt,  a  very  high 
authority,  thinks  that  the  aggry  beads  are  of  Phoenioian 
mak»— a  theory  which  would  aooount  for  their  identity  with 
the  British  glai»  luidgr.  The  analyses  made  by  Prof.  John 
of  Berlin,  given  by  Von  Minntoli,  show  that  Egyptian  blue 
opaque  glass  owed  its  oolor  to  eopper,  or  oopper  and  iron ; 
lemi-transparent  blue  to  cobalt,  or  thosame  with  lime ;  violet 
to  manganese ;  and  black  to  iron.  These  prooesses  were  all 
employed  by  the  Ramans.  Greenish  glass  was  made  in 
Abyssinia  B.  c.  722,  but  the  colored  glasa  discovered  at 
Nineveh  by  Layard  is  probably  Roman.  Aooording  to  La- 
barte,  the  beautiful  little  glass  vasea  oallod  Greek,  so  often 
found  in  tombs  on  the  Mediterranean,  are  really  Phoenician, 
though  of  Greek  (or  more  rarely  Egyptian)  form.  Those 
in  the  Britiah  Museum  are  very  elegant.  All  forms  and 
styles  eentred  in  Rome,  where  ere  long  glasn  was  much 
more  used  than  at  the  present  time.  Collectors  »oon  sprung 
up;  among  these  was  the  emperor  Taoitus,  of  whom  his 
biographer,  Vopisous,  tells  us  that  he  was  inoredibly  pleased 
with  the  elaborate  adornment  and  variety  of  glass  vases. 
The  Portland  Vase  in  the  British  Museum,  which  is  made  of 
two  layers  of  glaaa,  the  aurfaoe  being  out  away  by  hand,  ia 
of  auoh  rieh  and  firm  material  that  four  of  the  principal 
artmrities  who  have  wri'ten  on  it  believe  it  was  out  from 
some  stone,  such  as  chalcedony  or  agate.  It  was  in  mak- 
ing glaas  of  the  texture  and  body  peculiar  to  jasper  and 
other  stones  that  the  Romana  exoelled.  It  bore  eutting  on 
the  wheel  and  engraving  batter  than  any  glass  now  made, 
took  a  gem-like  polish,  was  less  brittle,  and  did  not  display 
to  any  great  degree  the  vitreous  fracture.  It  partook,  in 
fact,  more  of  the  eharacter  of  tmall.  These  peonliaritiea 
explain  more  readily  how  it  was  that  certain  statues  of 
antiquity,  the  so-called  Holy  Oraal,  etc.,  were  mistaken  u 
to  their  material  for  precious  stones.  Almost  every  means 
of  deooration  and  manipulation  of  glass  was  known  to  the 
Romans,  and  every  year  brings  forth  new  proofs  of  their 
astonishing  knowledge.  The  largest  collection  in  England 
of  fragments  of  Roman  glass,  made  by  a  lady  some  years 
ago,  had  in  it  every  variety  of  whorls,  spirals  in  sheets, 
strips,  pipes,  canes,  rosettes,  and  threads  of  the  Venetian 


style.  As  regards  the  riob  stone-lika  quality  of  the  glass, 
the  writer  has  seen  a  specimen  imitated  to  perfection  under 
the  direction  of  Sir  William  Drake  in  Murano.  That  gen- 
tleman says  that  while  it  is  perfectly  possible  to  imitate  the 
peculiarities  of  the  rioher  Roman  colored  glass,  it  would  be 
impossible  to  do  so  at  a  profit,  owing  to  the  want  of  appre- 
ciation on  the  part  of  the  public  The  Romans  excelled  in 
working  glan  Kitkin  glam;  they  also  made  singular  combi- 
nations of  glasa  and  terra  cotta,  many  of  which  would  be 
almost  impossible  to  workmen  at  present.  But  their  skill 
was  chiefly  ahown  in  the  oelebratea  diatreta  or  bored  work. 
This  was  done  cither  by  making  a  vase  in  two  layers,  the 
outsr  extremely  thick,  and  then  eutting  away  the  latter  in 

Sattems  of  very  bold  relief,  frequently  of  network  and 
owers,  or  elae  by  applying  the  patterns  with  the  ponty  or 
with  the  blowpipe  and  other  instruments,  and  then  cutting 
the  work  when  cold.  The  celebrated  diatreta  vase  found 
at  Strasbnrg  in  1825,  formerly  belonging  to  the  emperor 
Haximinian,  was  a  fine  speoimen  of  the  former  process  ; 
some  cheap  vaaea  found  in  Britain  illustrate  a  mere  imita- 
tion of  the  latter  by  applied  glass.  Very  few  Roman  glass 
vessels  of  an  ornamental  character  have  been  preserved, 
though  urns  of  plain  glass,  used  to  contain  the  ashes  of  the 
dead,  and  bottles,  are  very  common.  But  from  the  immense 
quantity  of  fragments  it  would  appear  that  vases  of  sin- 
gular elegance  and  great  value  were  relatively  much  com- 
moner than  at  present.  It  would  also  seem  that  dur- 
ing a  long  period  there  was  a  systematic  destruction  of 
these  wares.  The  emperor  Gallienus,  it  is  true,  drank  from 
gold,  and  said  of  glass  that  nothing  was  more  vulgar,  but 
his  subjects  thought  differently.  The  Romans  made  glass 
of  transparent  colors — blue,  green,  purple,  and  amethystine, 
amber,  brown,  and  rose  j  of  opaque,  white,  black,  red,  blue, 
yellow,  green,  and  orange ;  and  all  these  were  remarkably 
good,  the  blue  shades  being  extremely  rich  and  varied, 
often  closely  resembling  lapis-IazuU  and  turqnoise.  Their 
green,  purple,  and  crimson  are  often  very  fine,  and  in  the 
oombinatioas,  imitations  of  onyx,  porphyry,  granite,  and 
agate  are  frequently  produced  which  far  surpass  anything 
made  at  present.  The  analyses  of  thia  glass,  as  given  by 
Von  Minntoli,  show  the  use  of  the  oxides  of  lead,  copper, 
or  iron  in  combination  with  silica,  ainmina,  and  lime,  these 
materials  alone  in  different  proportions  forming  opsque 
red,  green,  or  transparent  blue.  They  also  used  cobalt 
sparingly  for  blue,  gold  for  rose-color,  manganese  for  violet, 
and  the  oxides  of  tin  and  arsenic  for  white  and  orange.  Two 
methods  of  working  glaas  were  highly  developed — ^firstly, 
by  oombining  rods  or  threads  of  glaas  of  difierent  colon, 
and  joining  them  together  in  one  rod  or  cane,  which  when 
out  transversely  into  slices  gave  as  many  dnplioates  of  the 
pattern  ;  and  secondly,  by  spreading  one  color  or  coat  over 
another.  The  former  olass  includes  the  so-called  mosaics 
and  milUfiori.  This  process  was  Egyptian,  and  as  it  is 
always  found  moat  perfect  in  objecta  of  Egyptian  oharaoter 
and  design,  there  is  reason  to  believe  that  to  the  last  Egyp- 
tian workmen  in  Rome  continued  to  excel  the  natives  In 
this  branch  of  the  art.  Very  beautiful  ornaments,  repre- 
senting such  eubjeots  as  faces,  fiowen,  and  birds,  are  often 
met  with,  and  these  so  astonishingly  delicate  and  minute 
that  feathers  and  hairs  are  accurately  represented  whieh 
are  invisible  to  the  naked  eye.  This  was  •ffected  by  mak- 
ing the  pattern  on  a  largo  scale  or  with  large  rods,  whioh 
while  hot  were  drawn  out  to  any  degree  of  fineness.  In  the 
British  Museum  there  is  a  small  bust  io  glass,  with  a  lock 
of  hair  not  broader  than  a  horsehair,  on  tho  forehead ;  but 
when  examined  with  a  lens  this  lock  is  seen  to  be  composed 
of  nine  threads  alternately  of  transparent  and  opaque  glass. 
Plaited  bands  and  threads  of  glasa,  or  rolled  strips  of  many 
quaint  patterns  and  of  difi'erent  eolors,  were  embedded  in 
transparent  material  with  great  skill.  Glass  in  layers  or 
strata,  of  which  the  outer  was  out  like  a  cameo,  was  the 
second  class,  and  in  this  the  Romans — or,  what  is  more 
probable,  the  Greek  artists  who  worked  for  them — hare 
never  been  equalled.  The  Portland  Vase,  the  amphora  of 
the  Museo  Borbonioo  at  Naples,  and  the  Auldjo  Vase  of 
the  Britiah  Museum  are  of  this  kind.  The  ground  of  these 
vases  ia  generally  transparent  blue,  lined  with  white,  to 
"  throw  up  "  the  color  or  opaque  blue,  while  the  cut  outer 
layer  is  a  rich  opaque  white.  It  should  ba  remarked  that 
some  very  elegant  Roman  glass  is  very  light ;  one  apeei- 
men  is  but  little  more  than  twiee  its  weight  of  water — 
vit.  apeoiflo  gravity,  2049.  Nearly  all  their  colored  glass 
fteU,  ao  to  apeak,  differently  from  the  modern.  Some  is 
heavier,  hot  it  is  generally  warmer.  "  Tho  more  a  manu- 
facturer gets  acquainted  with  ancient  fragments,  the  more 
firmly  he  appreciates  the  high  state  of  perfection  to  which 
ancient  workers  in  glaas  carried  their  art,  but  of  which 
akin  we  find  few  records  in  anoient  literature."  The  same 
author  is  of  the  opinion  that  the  Romana  used  both  lead 
and  barytas  to  produce  density  and  bTilliancy.  A  very  fine 
Roman  goblet  seen  \a  him  was  muoh  heavier  than  any 
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jDodern  flint-^an.  It  had  b«n  blown  in  a  moald,  aitar 
the  modem  Bobemiao  manaer,  and  ont  on  a  wheel.  Krink- 
Ud  glasa,  ax  it  ia  ealled,  made  by  blowing  bottlea,  ete.,  in 
oagoa  of  wire,  waa  often  made;  ''pillar-moulding"  waa 
alao  extenairely  praotiaed,  a  prooeH  by  which  projecting 
ribs  are  formed  on  the  sidei.  Honaea  were  alao  ornamented, 
both  aa  to  walk  and  parement,  with  glaaa  alaba  or  moaaiea ; 
aa  theae  were  generally  eut  with  a  wheel,  they  mnat  hare 
been  enormonaly  expenaire.  Boman  window-glaa*  haa 
been  fonnd  eren  in  England,  and  in  the  Hoaae  of  the  Fann 
at  Pompeii  a  small  pane  remaina  in  a  bronie  sash.  The 
Roman  tpeetUarii,  spoken  of  A.  D.  377,  were  no  doubt 
glasiers.  A  beantifnl  industry  in  glass  among  the  Romans 
consisted  of  imitating  gems,  seals,  and  cameos  for  jewelry. 
Those  who  conld  not  afford  ont  gems  on  hard  stone  gladly 
pnrtshamd  imitations  in  glass,  which  were  so  well  made  as 
to  be  but  little  inferior  to  the  originals.  These  are  fonnd 
in  immense  quantities  about  Rome.  It  ia  probable  that  in 
them  we  hare  copies  of  almost  erery  gem  or  statue  or  work 
of  art  of  any  great  value  known  to  antiquity.  A  part  of 
these  glass  gems  were  cast,  bat  many  were  out  by  hand 
with  great  care. 

After  the  fall  of  the  Roman  empire  glass-maJting  declined, 
but  not  so  rapidly  as  other  arts.  Glass  mosaics  of  good 
quality  were  made  at  Rome  from  the  time  of  Conatantine 
until  that  of  Charlemagne.  Window-glass  for  oburohes 
was  made,  according  to  Laotantius,  in  Uie  fonrth  oentnry ; 
it  is  alluded  to  by  St.  Jerome  early  in  the  fifth,  and  by 
Oregory  of  Tours  and  Fortunatus  in  the  sixth.  In  the 
tereoth  century  workmen  were  sent  from  Rome  to  glaxe  a 
ehureh  in  England.  As  the  art  declined  in  Roma  it  flour- 
ished in  Constantinople,  and  there  is  erery  reason  to  baliere 
that  it  was  oultirated  to  a  oonsiderable  extent  among  the 
pagan  Saxons,  the  Picts,  and  Irish,  aa  all  had  their  own  peco- 
liarly  formed  goblets  and  ornaments  of  glass.  Those  of  the 
Irish  are  reiy  oharaeteristie,  their  mosaics  displaying  con- 
siderable skill,  aa  is  shown  oa  the  crosier  of  Lismore,  the 
cross  of  Coirg,  the  shrine  of  St.  If  ogne,  and  the  Tara  brooch. 
It  is  supposed  that  as  several  Iriah  illuminated  MSB.  pre- 
sent an  analogy  with  Egyptian  art,  and  as  there  is  direct  eri- 
denee  in  the  Ltaikar  Breac  of  seven  Egyptian  monks  baring 
come  to  Ireland,  it  is  possible  that  Ireland  learned  the  art, 
like  Rome,  tnm  Egypt.  Beads  were  made  by  all  the  Celts, 
eren  in  the  earliest  times,  with  great  skill,  after  the  style 
of  the  Egyptian  or  Phoenician  aggry  type.  A  large  head 
from  an  old  Irish  grare  near  the  Giant's  Causeway  consists 
of  terra-ootta  with  inlaid  glass.  Very  little  remains  of 
early  Bysantine  art;  the  bacchanalian  onp  of  Baron  Lionel 
de  Rothschild,  the  situlie  in  Venice,  and  two  specimens  in 
the  British  Museum  are  among  the  few  known.  After 
the  reriral  of  Bysantine  art  which  followed  the  decline 
caused  by  the  Iconoclasts,  glass-making  produced  a  few 
beautiful  works,  such  aa  the  famous  Sacra  Catino  at  Qenoa, 
long  supposed  to  be  out  from  a  single  emerald,  and  the  bine 
cup  at  Honia,  which  is  so  perfect  that  it  is  doubtful  whether 
it  be  not  really  a  sapphire.  In  the  eleranth  eentuiy  glass- 
making  was  practised  with  groat  suooess  in  Persia  and 
Alexandria,  and  in  1163  Beqjamin  of  Tudela  aays  there 
were  at  New  Tyre  400  Jews,  "  ship-owners  and  manufactu- 
rers of  the  celebrated  Syrian  glass."  From  this  time  ele- 
gant cups,  bowls,  and  lamps  sf  Oriental  manufacture  be- 
came common,  enamelling  baring  been  eztensirely  derel- 
oped  and  applied  to  glass.  Many  European  kings  obtained 
specimens  of  this  ware — much  of  it  made  at  I^mascus— 
and  prised  it  highly.  Among  theae  are  the  cup  of  St. 
ElisaMth  of  Hungary  (d.  1231),  now  in  the  ranseum  of  the 
Unirersity  of  Bieslau,  the  glass  of  Charlemagne,  and  the 
celebrated  Luck  of  Edenhall,  The  treatises  of  HeraaUas,  a 
Frenchman,  and  of  the  monk  Theophilus,  a  German,  of  the 
elerenth  and  twelfth  centuries,  contain  full  details  for  mak- 
ing glass  in  great  variety,  both  for  windows  and  vessels. 
Qlass-making  was  never  lost  either  in  France  or  England. 
In  the  former  country  it  was  extensively  practised  in  the 
seventh  century,  and  the  records  of  Colchester  (England) 
show  that  three  vcrrtrt  or  glass-makors  were  taxed  in  that 
town  in  1300.  The  tomb  of  Edward  the  Confeasor  in  West- 
minster Abbey  is  decorated  with  glass  mosaic,  probably 
Bysantine  or  Venetian.  Olass  for  suoh  mosaics  was  made 
in  Ravenna  to  the  sixth  century,  in  Rome  to  (he  ninth,  and 
again  in  the  twelfth  and  thirteenth.  "  In  the  latter  centu- 
ries it  was  much  used  in  Central  Italy  in  the  decoration  of 
monuments,  oto.,  where  it  waa  inlaid  in  white  marble." 
Glass-making  in  Venice  is  asserted  to  date  from  the  sev- 
enth century,  but  "  both  monumental  and  documentary  evi-  j 
dences  are  entirely  wanting  as  regards  the  period  antece- 
dent to  the  thirteenth  century,  with  the  exception  of  the 
mosaics  in  the  churches  of  Murano,  Torcello,  and  St.  Mark." 
The  earliest  of  these  was  completed  in  A.  D.  882,  but  these 
were  probably  Bysantine.  The  immense  labor  of  covering 
the  interior  of  St.  Mark's  with  glass  mosaio  in  the  eleventh 
and  twelfth  centuries  probably  attracted  to  Venice  skilled 


Bysantine  workman ;  and  as  flue  sand  and  plants  yielding 
good  alkali  abonnded  there,  giass-malung  soon  became  a 

national  art.  It  is  evi- 
dent that  not  only  were 
the  processes  extaat  ia 
the  Bast  speedily  trans- 
ferred to  Venice,  but  that 
oareful  study  of  all  the 
Roman  devices  of  the 
iniJlelori,  filigree,  and 
ribbon  work,  never  per- 
haps entirely  lost,  soon 
revived  nearly  all  that 
was  known  of  old.  The 
taste  for  solid  elegance 
had  departed,  but  that 
for  the  light,  flower-like, 
and  even  the  frirolona, 
had  increased ;  and  in 
this  direction  Venice  soon 
attained  perfeetion.  Mil- 
iefiori  was  revived  pre- 
vious to  1400,  and  suon 
after  the  celebrated  n'lro 
dt  Irina  (laoework  or  re- 
ticulated glass)  followed 
it.  The  millefiori  or 
mosaic  glass,  made  from 
sections  of  rods  welded 
together,  never  equalled 
the  old  Roman  in  taste 
or  sucoeas,  but  the  fili- 
gree or  reticulated  far 
surpassed  anything  of 
the  kind  known  to  the 
ancients.  The  lalticino- 
work  is  a  varietycontain- 
ing  milk-white  threads, 
often  running  by  hun- 
dreds in  graoeful  spirals 
around  a  cup  expanding 
from  a  common  point, 
while  on  the  other  side 
another  series  spread  in 
the  contrary  direction. 
In  the  fiftoenth  eentaiy 
Venetian  glasa  attained 
inciedible  popularity. 
At  this  time  porcelain 
waa    almost    unknown. 


Veneiisn  UriuKing-glius. 


and,  with  the  exception  of  gold  and  silver,  glasa  furnished 
the  only  material  for  elegant  ornament  to  gratify  the  in- 
ordinate luxury  of  an  ago  in  which  all  genius  was  devoted 
to  ornament,  and  in  which  utility  itself  was  despised  unless 
equally  developed  with  art.  The  Venetian  glass  is  often 
strangely  fantastic,  and  being  made  without  lead  is  very 

light.     The  government 
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Venetian  Drinking-gla 


guarded  the  secrets  of 
the  ait  with  great  jeal- 
ousy, and  when  twp  Ve- 
netian glass-workman 
went  to  Germany,  they 
were  followed  up  and 
murdered.  The  workmen 
still  affect  great  mystery, 
but  the  real  secrets  of 
the  craft  have  alwaya 
oonaisted  of  extraordi- 
nary akill  in  manipula- 
tion or  dexterity.  In 
1201  the  glass-makers  of 
Venice  were  all  placed 
in  the  island  of  Murano, 
and  the  art,  as  a  source 
of  incredible  profit  to  the 
state,  was  made  highest 
in  respectability,  oi,  as  it 
is  generally  claimed,  all 
who  practised  it  were 
held  to  be  noblemen.  At 
Murano  six  kinds  of 
work  were  developed. 
In  the  sixteenth  century 
the  glasses  were  gener- 
ally made  so  thin  as  not 
to  bear  enamelling.  The 
crackled  or  JroBtm  glass 
of  the  sixteenth  century 
has  since  been  suceeas- 
AwaHturino,  or  Emalt 


fully  produced  by  Mr,  A.  Pellatt, 

speckled  with  gold,  was  invented  in  the  eighteenth  oenlai7, 


Eiiyiiizuu  I.. 


GLASS. 


667 


Of  Uto  jaut  th»  Venatum  glau-work  of  Hunno  hu  ra- 
Ttvad,  kod  ita  gobleta,  tuw,  tui  ohkndelien,  an  czteD- 
■irely  stfld  in  LoDdon. 

Aboot  th«  jMur  ISfiO  aavarsl  penoDt  intonsted  in  the 
developmant  of  tha  induatriei  of  the  Venetian  provinoes 
attampted  to  reriye  the  then  dormant  art  of  glaia-niaking 
ia  the  ialaad  of  Murano,  where  its  traditione  stiJl  lingered, 
and  where  the  deeeandanbi  of  the  glau-blowera  of  the  aiz- 
toenth  century  yet  aziated,  though  no  longer  holding  tha 

firond  poeition  aaaigned  them  in  the  palmy  daya  of  the  repub- 
io.  Theperaons  to  whom  the  merit  ofthiaattamptia  due  were 
Ilureneea ;  amougat  them  may  be  mentioned  Bigaglia,  who 
■ought  to  reproduce  the  aompoaition  known  aa  avventurino ; 
Franehini,  who  ravivad  the  "  millefior! ;"  Fuga,  who  diraotad 
Ua  attention  to  the  fabrieation  of  minora  of  tha  old  Vanetian 


Vanatlaa  DrlnUng-glaaeea. 
type;  tai  Radi,  who  applied  himeelf  to  the  prodnetion  of 
enamels.   Dr.  Antonio  Salriati,  a  natlreof  Verona,  araiHng 
himself  of  the  practical  knowledge  and  enterprise  of  tha 
manufaetnrera,  songht  to  gire  a  oommeroial  value  to  their 

firodact  by  establishing  an  emporium  for  its  sale  in  Bng- 
and ;  where  he  also  sought  to  introduce  a  taste  fbr  moral 
decoration  in  glass  mosaic.  He  also  established  a  fiamaea 
on  a  small  scale  at  Mnrano  for  the  prodnetion  of  blown 
glass,  and  then  called  to  his  aid  two  of  the  most  apt  workers. 
Dr.  Salriati  was  in  some  respects  well  qnaliHed  for  the 
apccniation  he  had  undertaken,  bnt  his  efforts  would  hare 
been  nnaralKng  for  want  of  capital  and  commercial  experi- 
ence had  he  not  succeeded  in  interesting  in  its  mannfaotua 
a  gentleman  whose  early 
youth  was  spent  in  Italy, 
and  who  tnroaghout  a 
remarkable  ciretrr  never 
faltered  in  his  exertions 
to  restore  to  that  coun- 
try the  ancient  prestige 
which  attached  to  her 
■rt-prodnotion.  Henry 
Austen  Layard,  the  early 
explorer  of  Nineveh, 
took  the  work  in  hand 
which  Dr.  Salviati  had 
initiated.  By  his  in- 
fluence, aided  especially 
by  Sir  William  R.  Drake 
and  W.  L.  M.  Rate,  a 
small  private  company 
was  formed,  and  English 
capital  and  energy  were 
called  in.  As  is  generally 
the  ease,  the  promoters 
of  the  new  company, 
looking  at  the  business 
too  ranch  from  an  art- 
loring  point  of  view, 
paid  far  too  dearly  for  lingn"«»  *■  l»t<on  iChchy  Glaaa 
it,  and  in  a  very  short  wort.). 

time  the  eomparatirely  large  capital  subscribed  was  prac- 


tisally  loat ;  bnt  those  who  had  undertaken  the  diraotioa 
of  tha  company  rafuaed  to  abandon  it ;  and  by  providing 
freah  capital,  and  by  peraeveranoe  under  diffioultiea  of  no 
ordinary  character,  u>ay  have  aucceaded  in  making  the 
bnaineaa  aelf-aupporting,  have  aatabliahad  atelier*  where 
boys  learn  to  beoome  moaaia  artiata ;  and  have  aucceaded 
in  producing  worka  which  via  in  beauty  of  form  and 
material  with  the  moat  renowned  weoimans  of  the  beet 
period  of  the  Venetian  glaaa  manuMotare.  Space  would 
not  admit  of  our  particularising  the  variona  methoda  em- 
ployed in  producing  tha  artistic  specimens  which  the  com- 
pany can  show,  Specimana  of  their  Egypto-Roman  glaaa 
are  undiatinguiahaole  from  the  fragment*  found  in  tha 
tomba  of  £gypt,  Oraeoe,  and  the  Roman  empire.  Thepe- 
enliarity  of  Venetian  glaaa  consists  in  its  extreme  lightnea*, 
the  elegance  of  it*  formH,  and  the  great  variety  of  material 
naed,  added  to  the  fact  that  it  ia,  almoat  without  exception, 
produced  by  the  blowpipe,  without  the  aaaiatance  of  moulda ; 
ao  that  the  aocuraoy  of  the  ahape  depends  entirely  upon  tha 
oorreetnaaa  of  eye  and  the  dexterity  of  tha  ariiat.  Thua 
it  preaenta  that  indeacribable  charm  which  handiwork  poa- 
aassea  aa  compared  with  the  product  of  machinery. 

Ulaea  wa*  made  during  the  Middle  Agea,  especially  for 
windows,  in  all  Enropean  oonntrie*.  French  specimens 
indicating  skill  and  taate  are  not  rare.  The  Qermans  pro- 
dnoed  an  immense  quantity  of  cylindrical  drinking-eups, 
generally  of  greenish  glass  enamelled.  These  are  called 
WivderkoiH  or  "come-again."  They  generally  bear  tha 
arms  of  the  Roman  empire,  whence  Uiey  were  often  called 
Rdmar,  firom  which  the  Knglish  word  rummer.  They  were 
mada  fron  liiS  to  1726,  and  are  profusely  imitated  at  tha 
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Bohemian  Uloa*. 


present  day.  Tn  the  beginning  of  the  seventeenth  century 
the  Bohemians  began  to  prodnceflne  crystal  glass,  and  de- 
veloped the  art  of  engraving  on  it.  Then  Henry  Schwan- 
hard  invented  engraving  with  fluoric  acid.  In  I73S,  Bohe- 
mian goblets  were  made  which  cost  £150  =■  $760.  The  gold 
ruby  glass,  though  already  made  by  Romans  and  Vene- 
tians, was  perfected  in  Germany  by  Kunckcl  at  Potsdam 
in  1679,  both  with  gold  and  copper.  Great  efforts  were 
made  in  Germany,  not  without  success,  to  excel  in  glass- 
work.  In  elaborate  work  the  Bohemians  often  equalled 
the  Venetians.  Bohemia  has  always  been  able  to  produce 
very  cheap  glass,  and  even  when  coarse  it  has  a  certain 
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odd  character  which  oommanda  a  (ale.  At  the  preaent  day 
mors  than  30,000  personB  ate  engaged  in  its  glasa-works. 
In  the  leTentoentn  oentur;  the  French  made  vigorons  ef- 
forts to  exoel  in  the  art,  and  iotrodneod  Venetian  worltmen. 
Oxide-of-lead  flint-glaas  waa  made  in  1784  at  St.-Cloud, 
and  other  factories  were  soon  after  established.  Glass- 
casting  and  plate-works  had  prerioasly  been  established 
bj  Th^vart.  At  the  present  day  French  plate-glass  is  the 
best  Icnown.  In  England  glass-painting  was  practised  by 
one  Bristol  in  1338,  and  by  others  at  the  same  time,  espe- 
cially by  John  Thornton  of  Coventry.  The  splendid  W. 
windows  of  York  cathedral  are  by  him.  In  1485,  English 
window-glass  cost  much  more  than  any  other.  Yet  the  art 
greatly  declined  until  the  middle  of  the  sixteenth  century, 
when  a  revival  took  place,  and  in  1557  window  and  eoacli 
glass  was  produced  nearly  equal  to  the  Venetian.  Corne- 
lius de  Lauroy,  Jean  Quarie,  and  other  Flemings  estab- 
lished glass-works  in  London  in  1567 ;  Dollyno  and  Carye 
of  Antwerp  obtained  a  monopoly  to  make  glass.  In  1580 
there  were  fifteen  glass-houses  in  England,  and  about  this 
time  the  manufacture  rose  to  importance.  Sir  Robert  Maun- 
eell's  monopoly,  obtained  in  1 6 1 5,  to  make  and  import  glass, 
deems  to  have  been  used  prlnoipatly  to  obtain  it  from  abroad. 
About  1670  the  duke  of  Buckingham  established  a  factory 
with  Venetian  workmen  at  iJambeth ;  from  this  came  the 
small  mirrors  with  bevelled  edges  still  found  in  old  houses. 
The  influx  of  French  Huguenot  glass-workers  in  1685  gave 
an  impulse  to  the  manufacture,  and  in  1736  English  glass 
was  oonsidered  by  Dr.  Pococke  to  be  superior  to  that  of 
Bohemia,  and  only  inferior  to  that  made  in  Prussia,  under 
royal  patronage,  at  unlimited  outlay.  Plate-glass  wui  made 
in  1771  at  Prescot,  Lancashire;  the  patent  plate  was  intro- 
duced in  1810.  At  the  present  day  perfectly  pure  glass, 
free  from  specks  or  strise  (lines),  is  made  in  England  better 
than  in  any  other  European  country ;  and  with  all  the  ele- 
gance and  originality  of  Venetian  patterns,  its  finest  work 
is  inferior  to  the  English  and  French  as  regards  mechanical 
accuracy.     The  French,  however,  at  an  early  date  made 

? late-glass  very  large  and  of  good  quality.  Soon  after 
688,  Th^vart  at  Paris  and  at  St.  Oobain,  f  ioardy,  east 
plates  60  inches  by  40.  Bianoonrt  in  1888  says  that  plate- 
glass  was  invented  200  years  before  by  a  workman,  who 
white  melting  glass  spilt  soms  which  ran  under  a  flat  flag- 
stone ;  when  taken  out  it  had  formed  a  perfect  plate.  But 
St.  Jerome  tells  us  that  in  bis  time  glass  was  eatt  into  plates 
for  windows.  In  England  glass-making  suffered  until  within 
a  few  years  fh>m  excise  restraints  which  now  seem  incred- 
ible, every  process  requiring  a  permit  from  an  official.  It 
is  a  matter  of  astonishment,  says  Pellatt,  how  flint-glass 
works  existed  at  all  under  such  oommeroial  and  manufac- 
turing hindrances  as  were  imposed  by  the  excise. 

Optical  glatKi  are  probably  almost  as  old  as  glass,  for  it 
is  not  likely  that  men  who  worked  in  this  material  would  not 
almost  at  once  observe  the  magnify  ing  properties  inherent  in 
every  piece  thicker  in  the  middle  than  at  the  sides.  A  lens 
was  found  in  Nineveh,  and  the  Chinese  ohronology  of  Fire 
Qaubil  states  that  the  emperor  Chan  (2283  B.  c.)  observed 
the  planets  through  an  optloal  gUas.  Ptolemy  is  said  to 
have  had  a  telescope  in  Egypt.  In  1303  a  French  surgeon, 
Qui  de  Chanliac,  recommended  speotacles  as  well  known, 
A  tombstone  in  Florence  declares  that  they  were  invented 
by  Salvino  d'Armato,  who  died  in  1317.  Cornells  Drabbel 
(1572)  and  Zaohary  Janson  (1590)  invented  the  compound 
microscope,  afterwards  perfected  by  Dollond.  Kepler  (1571) 
is  regarded  as  the  modem  inventor  of  the  telescope.  The 
telescope  was  invented,  or  redisoovered,  in  1606  by  Hans 
Lippershey  of  Middelborg,  Holland  ;  the  states-general 
granted  him  a  patent  on  condition  that  he  should  add 
a  second  tube  to  it,  or  make  it  binocular.  The  so-called 
Galileo's  glass  was  invented  by  Metsu  in  1600.  Olass  for 
optioal  instruments  is  the  most  difficult  to  make.  Aooord- 
ing  to  Lardner,  one  of  the  most  scientific  optioians  in  Lon- 
don was  nnablc  during  ten  years  to  obtain  a  piece  suffi- 
ciently tree  from  defects  to  be  used  in  a  telescope.  Great 
advances  in  the  preparation  of  optioal  glass  were  made 
by  M.  Oninand,  a  Swiss,  and  by  Fraanhofer  of  Munich. 
A  single  pot  or  a  single  fragment  of  pure  glass  has  more 
than  once  stirred  up  an  excitement  among  %il  the  opticians 
in  Europe,  and  caused  a  spirited  competition  to  obtain  it. 
The  method  by  which  Guioand  was  enabled  to  makelari;cr 
and  clearer  lensce  than  any  known  before  consisted  in  agi- 
tating the  glass  while  in  fusion  and  annealing  it  in  the 
pot;  a  method  which  has  been  greatly  improved  of  late 
years  by  Hr.  Pellatt.  From  Guinand's  son  the  secret  was 
conveyed  to  Bontemps  of  Paris,  by  whom  the  glass  was 
further  improved  and  enlarged.  In  1848,  Bontemps  trans- 
ferred his  work  to  the  celebrated  glass-factors,  Messrs. 
Chance,  who  possess  the  largest  works  in  England,  and 
by  whom  lenses  are  now  made  of  extraordinary  sise  and 
parity. 

Qualiliet  of  Qlcm. — Olau  is  a  salt,  every  salt  being  the 


result  of  a  combination  of  an  acid. with  an  alkaline  base— 
I.  s.  an  alkali  or  alkaloid  of  organic  nature.  In  the  ease 
of  glass  the  acid  is  silica  or  silicic  acid,  and  th6  bate  a 
mixture  of  an  alkaline  with  an  earthy  base,  such  as  lime, 
or  with  the  oxide  of  one  of  the  heavy  metals,  raeh  as  lead. 
Silica  exists  in  nature  in  such  minerals  as  flint,  agate,  roek- 
orystal,  or  quarts.  Its  character  as  an  acjd  was  first  clearly 
established  by  Borselius.  This  does  not  appear  until  it  is 
at  a  red  heat,  when  it  acts  very  powerfully,  and,  expel- 
ling other  acids,  combines  with  ia«e<  to  form  solid  com- 
pounds or  salts  called  silicates.  Glass  may  be  made  by 
substituting  boracic  acid  for  silica.  It  is  remarkable  that 
while  the  silicates  formed  by  nature  crystallize,  those 
made  by  art  do  not.  Potash  and  soda  are  the  most  im- 
portaot  ingredients,  next  to  silica  itself,  in  glass.  They 
act  as  a  flux,  rendering  the  glass  easy  to  melt.  Lead  ren- 
ders glass  brilliant,  clear,  and  fusible,  but  in  excess  softens 
it.  Lime  increases  the  density,  hardness,  and  lustre  of 
glass.  Carbon  in  the  form  of  charcoal  aids  the  fusion. 
Glauber's  salt  with  lime  is  sometimes  used  instead  of  soda, 
and  muriate  of  soda,  or  common  salt,  is  extensively  used 
as  a  flux  for  coarse  ware.  A  small  admixture  of  the  black 
oxide  of  manganese  is  essential  in  making  flint-glass,  its 
property  being  to  clear  and  purify  the  mass  from  the  dis- 
coloration caused  by  particles  of  carbon  and  iron.  For  this 
reason  it  is  called  the  "glass-maker's  soap,"  as  it  appears 
to  wash  away  all  impurities.  In  excess,  manganese  causes 
reddish  colors.  This  may  be  removed  by  agitating  the 
glass.  Coarse  greenish  glass  is,  however,  made  white  by 
an  excen  of  manganese.  The  purple-pink  windows  some- 
times seen  In  dwelling-honsos  are  made  so  with  manganese. 
As  a  general  principle,  the  glass  is  loss  fusible  and  offers 
greater  resistance  to  the  action  of  water  and  acids  the 
larger  its  proportion  of  silica  and  alumina,  while  the  con- 
trary results  from  an  excess  of  potash,  soda,  baryta,  lime, 
magnesia,  or  oxide  of  lead.  Lustre  and  the  refractive 
power  of  glass  are  produced  in  the  highest  degree  by  lead- 
glass,  next  by  baryta,  next  by  potash,  and  least  by  aoda- 
glass. 

Toughened  Ola—.— A  very  recent  and  important  inren- 
tion  has  been  made  by  H.  de  la  Bastie,  which  has  been 
fully  tested  and  verified  by  scientific  men  in  London  and 
New  York.  It  consists  of  plunging  hot  glass,  mannfae- 
tured  in  any  form,  into  hot  oil  or  a  heated  olcaginooB  com- 
pound. When  cool  it  becomes  almost  as  tough  as  metal, 
so  that  a  cup  or  mirror  made  of  it  may  bo  thrown  violently 
many  feet  or  dropped  on  a  stone  floor  without  receiving 
any  injury.  When  very  violently  broken  it  separata  into 
granulated  fragments,  without  sharp  edges,  so  that  the 
danger  of  being  cut  by  it  is  much  diminished.  The  prooeaa 
does  not  affeet  the  transparency  or  beauty  of  the  glass  in 
any  way. 

Frit  or  batek  in  glass-making  consists  of  the  ingredients 
needed  for  any  kind  of  glass  powdered,  mixed,  and  care- 
fully dried.  The  following  are  the  ordinary  glasses :  Bottle- 
glass,  sp.  gr.  2.732,  very  infnsible,  from  its  excess  of  alu- 
mina over  soda. — Freneh :  prepared  from  varee,  30  or  40 
pounds ;  lixiviated  ashes,  160-170 ;  fresh  ashes,  30-40 ;  fer- 
rag:inons  clay,  80-100;  cullet  (old  glass),  100;orfromqaaTt« 
sand,  marl,  wood-ashes,  and  salt.  English :  lixiviated  ashes, 
100 pounds;  kelp,  40-SO;  wood-ashes,  30-40 ;  clay,  80-100; 
ooUet,  100.  Apothecaries'  and  chemists'  vials  and  glan- 
ware,  hard,  bearing  changes  of  temperature  well :  oommon 
potash,  30-35  pounds;  lime,  17;  asues,  110-120;  binoxide 
of  manganese,  0.36-0.50. 

Window-OUu*. — In  France  a  mixture  is  used  of  100  parts 
quarts  sand  with  &om  30  to  40  parts  of  dry  carbonate  of 
sodium  (or  as  much  sulphate  with  charcoal),  and  30  to  40 
parts  of  chalk.  German  window-glass  consists  of  a  double 
silicate  of  chalk  and  potassa ;  e.  ^.  1 00  parts  of  auarts  sand, 
50  parts  of  pearl-aan,  from  26  to  30  parts  of  chalk,  and  8 
parts  of  nitre.  In  many  mixtures  common  salt  is  an  in- 
gredient. According  to  A.  F.  Gehlen,  it  is  prepared  with 
100  parts  of  quarts  sand,  60  parts  of  dry  Glaubers  salt,  1 7.6 
to  20  parts  of  lime,  and  4  parts  of  charcoal.  Peligot's  for- 
mula :  silica,  69.06;  lime,  13.04;  soda,  16.2 ;  alumina,  I.IS. 
An  analysis  of  ancient  window-glass  from  Pompeii  gave.— 
silica,  69.43 ;  lime,  7.24 :  soda,  17.31 ;  alumina,  3.55 ;  oxide 
of  iron,  1.15;  oxide  of  maiiganese,  0.39,  with  traces  of  cop- 
per. No  fixed  proportions  of  materials  can,  however,  be 
agreed  upon,  and  the  manufacturer  haa  to  determine  th« 
amount  of  real  alkali  in  every  -fresh  supply  of  osb. 

Plate-OlaM. — Silicic  acid,  72 ;  soda,  17  ;  lime,  6 ;  oxide 
of  iron,  2  ;  alumina,  2.  This  is  similar  to  crown-glass,  the 
only  essential  bases  with  silicic  aoid  being  soda  and  lime, 
but  a  larger  proportion  of  alkali  being  used,  the  point  of 
fhsion  is  lower  than  in  crown-glass,  used  for  mirrors.  Plate- 
glass,  according  to  Dr.  Knapp,  diflfers  from  window-glass 
(including  crown  and  cylinder  sheet-glass)  only  by  greater 
purity  of  the  materials.  The  superiority  of  the  Freneh 
plate-glass,  especially  that  of  St.  Gobain,  to  English,  is 
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due  to  tha  fiuit  tbat  it  it  a  true  ohemioal  eomponnd,  oon- 
uiting  of  one  atom  of  tlie  triailieate  of  loda  and  one  of  the 
triiilicate  of  lime,  witli  a  amall  pereentage  of  alumina.  The 
English  plate-gloaa,  on  the  contrary,  oonaista  of  a  miztore 
of  two  giaaaea  of  different  densitiea,  ita  inferiority  being 
ahown  by  an  imperfect  reHeotion.  It  ia,  howerer,  harder 
tlian  the  French,  and  cheaper.  Flint-glaaa  oontMus  more 
lead  than  the  cryatai,  and  ia  made  of  ailioate  of  potaah  and 
oxide  of  lead.  Analyaia:  ailioic  acid,  45;  potaah  orioda, 
12;  oxide  of  lead,  43.  Recipe:  (Bontempa)  white  flint 
aand,  201;  minium,  261 ;  potaah,  firat  quality,  60;  borax, 
18.  Qninand'a :  flint  aand,  225 ;  minium,  236 ;  potaah, 
beet,  53 ;  borax,  4 ;  nitre,  3 ;  manganese,  1 ;  arseniona  acid, 
1;  enllet,  89.  Crytlal-fflau,  UMd  for  optical  purpoaea: 
silica,  59.2  (or  boracio  acid);  potash,  9,  and  lead,  28. 
TomlineoD :  ailioic  acid,  61 ;  potaah  or  aoda,  6 ;  oxide  of 
lead,  33.  Newcastle  cryatai :  ailico,  0.514 ;  potash,  0.094 ; 
alominum,  0.012 ;  oxide  of  lead,  0.374.  Practical  mixture, 
orfirit:  white  sand,  100;  minium,  55  to  65;  potaah,  25  to 
SO;  nitre,  2  to  5;  peroxide  of  manganese,  0.001 ;  arsenious 
acid,  0.0005  to  O.OOI ;  enllet,  50  to  100  parts.  In  the  ex- 
periments conducted  by  Herachel,  Faraday,  Dollond,  and 
itoget  in  Pellatt's  glass-houae,  an  optical  glass  was  formed 
of  lemarkabie  purity,  consisting  of  silicate  of  lead  and 
borate  of  lead,  the  materials  being  vitrifled  in  a  platinum 
crucible,  and  the  air-bubbles  disengaged  with  spongy  pla- 
tinum in  powder.  This  glass  is  very  pure,  out  decays 
gradually.  Stran,  a  rariety  of  flint-glaas  used  for  imi- 
tating precious  stones:  silioa,  44;  potash,  12;  oxide  of 
lead,  43 ;  and  colored  by  various  metallic  oxides.  Recipes : 
rock-crystal  ground,  4056  grains ;  red  lead,  8300  grains ; 
pure  carbonate  of  potash,  2154  grains ;  borax,  276  graina ; 
araenio,  12  graina.  Recipe  No.  2:  of  same  ingrMienta, 
3456,  6328,  1944,  216,  6.  Whitt  TabU-Ola-  for  tHmbUn, 
(Kin,  ete. :  ailioa,71.7;  soda  Or  potaah,  15;  lime,  10.  Re- 
eipea:  potaah,  40;  chalk,  11;  aand,  76;  mangancac,  4; 
white  cullet,  95.  Bohemian  table  or  plate-glasa :  quarts, 
63 ;  pure  potash,  26 ;  sifted  slaked  lime,  11 ;  and  some 
enllet.  Enamel  eonaiata  of  silica,  soda,  and  oxide  of  lead, 
rendered  opaque  by  oxide  of  tin  or  antimony.  The  pro- 
portions vary  greatly,  according  to  the  colors  required. 
Enamel  is  for  the  moat  part  a  double  silicate  of  lead  and 
potassium,  rendered  opaque  by  stannie  oxide.  In  one 
tpeeimen  Dumaa  found  8.3  per  cent,  of  potaah,  60.3  of 
oxide  of  lead,  9.8  of  stannio  acid,  and  31.6  of  silica.  Ar- 
senious acid  produces  a  aimilar  dlset  to  the  staooio  oxide, 

"  The  mirror  above  a  mantelpiece  san  be  made  from  the 
mantelpiece  and  the  ashes  and  Are'  beneath ;  the  atones 
ihmish  ailex,  the  ashes  potaah,  and  the  marble  lime."  The 
base  of  all  glass  is  sand,  and  the  quality  of  this  is  of  great 
importanoe.  Formerly  oaleined  and  powdered  flints  were 
used,  but  now  in  England  aand  fh)m  the  lale  of  Wight, 
Lynn,  and  Reigata  is  used.  To  lit  it  for  use  it  ia  dried  or 
burned,  aifted  and  washed,  the  Isle  of  Wight  sand  requir- 
ing eight  waters.  Much  fine  sand  is  taken  iVom  New  Jer- 
sey to  France.  The  two  principal  modem  inrentions  in 
glaas-work  are  Irath  entirely  American.  One  of  these  is 
prtning  glass  into  shape  by  machinery ;  the  other  is  the 
process  invented  by  Tilghman  of  Philadelphia,  by  means 
of  which  glass  or  atone  may  be  out  or  worked  into  any 
shape,  or  be  engraved  upon,  by  the  aimpio  prooess  of  a 
sand-blast,  the  sand  being  blown  steadily  upon  the  portions 
to  be  removed.  The  sand  acts  with  great  difiioulty  on  or- 
ganio  or  fibrous  snbatancea,  but  very  promptly  on  hard 
and  amorphoua  bodiea,  to  that  if  a  piece  of  lace  be  put  on 
a  pane  of  giaas  expoaed  to  a  sand-blast,  the  pattern  will 
be  cut  on  the  glass  without  injuring  the  lace.  In  preparing 
the  frit,  saltpetre,  binoxide  of  manganese,  and  arsenic  are 
sometimes  used  to  purify  the  melted  metal.  Red  lead 
(minium,  PbtO*)  haa  the  aame  effect  in  the  compound 
glaases,  whieh  renders  it  superior  to  litharge.  Lime,  aoda, 
and  potash  are  uaed  in  all  their  forma.  Coal,  wood,  or  peat 
ia  the  common  fuel,  great  care  being  taken  to  exclude  the 
smoke  or  carbonaoeoua  deposita,  and  to  nae  only  the  beat 
qualities.  In  some  furnaces  in  America  powdered  resin  is 
employed  to  great  advantage. 

Coloring  or  Staining  Olan. — ^This  ia  a  very  important 

Sort  of  the  manufacture,  involving  much  skill.  At  one  time 
ark  moMive- colored  giaaaea  were  generally  uaod.  By  oolor 
«n  mane  we  mean  that  whioh  ia  tinted  all  through.  At 
present  hnes  are  conveyed  by  covering  a  body  of  pure  flint 
glass  with  one  or  more  thin  coatinga  of  intenaely  colored 
giaas,  whether  of  blue  from  cobalt,  green  from  iron  and  cop- 
per, or  ruby  from  gold.  The  more  metallic  coloring  oxide 
la  employed,  the  lesa  lead  mnat  be  uaed,  so  as  to  equalise 
the  composition.  Massive  colors  produce  a  ahadowy  black- 
neat,  which  waa,  however,  turned  to  account  by  the  artiata 
of  the  Middle  Ages,  by  leading  their  tints  of  blue,  red,  yel- 
low, amethyst,  and  green  into  windows,  either  thicker  or 
thinner  of  solid  or  cated  glass  as  the  required  effects  sug- 
gested.    The  following  are  approved  leoipes:   Prepare  a 


very  fine  flint  glass — e.  g.  carbonate  of  potash,  1  ewt.; 
minium  or  litharge,  2  ewL  ;  sand,  washed  and  burned,  3 
cwt. :  saltpetre,  14-28  ponnds;  oxide  of  manganese,  4-12 
onneat.  Add  to  this  for  ruby  rad,  to  6  ewt.  of  the  batch  or 
frit,  4  onnoea  of  oxide  of  gold ;  ancient  red,  use  protoxide 
of  copper.  The  art  of  making  this,  though  known  to  Neri 
and  Kunckel,  waa  entirely  lost  until  revived  in  1828  by 
Bngelhart  of  Zinsweiler.  Red  sehmels,  or  smalt,  is  pre- 
pared by  a  very  long  and  intricate  process,  given  by  La- 
Donlaye.  Asure  blue:  to  6  owt.  of  batch  add  6  pounds  of 
oxide  of  copper ;  oobalt  blue,  by  adding  oxide  of  cobalt  or 
smalt.  The  oobalt  forms  a  traosparent  glass.  Ametbyat  or 
purple ;  6  owt.  of  batch,  20  ponnds  of  oxide  of  manganese 
(and  a  little  nitre — LabotUage).  Yellow  oommon  topas,  add 
to  the  glass  charcoal  in  powder.  Common  orange,  6  owt. 
of  batch,  12  pounds  of  iron  ore,  and  4  ponada  of  manganese. 
Gold  topas,  6  cwt.  of  batob,  3  pounds  of  oxide  of  uranium, 
Sold  yellow,  to  a  oompoaition  for  dark  violet  (peroxide  of 
mangaoeae)  add  a  little  oxide  of  iron,  giving  a  brown  vio- 
let; increase  the  iron,  it  will  become  a  fine  yellow,  such  aa 
ia  uaed  to  apin  into  gold  threads  in  woven  glsaa.  Qreen 
(grass),  protoxide  of  chrome,  or  a  mixture  of  antimony 
^ass  and  oxide  of  oobalt.  Emerald,  to  6  cwt.  of  batch  add 
12  ponnds  of  copper  scales  and  12  of  iron  ore.  A  far  more 
beautiful  emerald  ia  made  with  the  oxides  of  nickel  and 
uranium.  Black,  peroxide  of  munganeae,  oxide  of  copper 
and  of  cobalt,  equal  parts,  or  with  a  mixture  of  iron  filings, 

Seroxide  of  manganese  and  oxide  of  copper  or  of  cobalt, 
oft  white  enamel,  opaque,  to  6  ewt.  of  batob  add  24  pounds 
of  arsenic  and  6  pounds  of  antimony.  Hard  white,  200 
pounda  of  tin  and  lead-putty.  Hyalith  is  a  block  glass,  so 
nard  that  it  may  be  used  freely  to  contain  boiling  liquids. 
It  is  made  from  the  slag  of  forges,  added  to  the  batch  of 
common  white  glaaa,  and  charcoal  duat  in  exceaa.  Basalt 
or  lava  may  be  uaed  for  the  acoria  or  slag.  It  may  be  made 
in  different  oolors,  but  is  always  brilliant  and  susceptible  of 
a  high  polish. 

Mannfaetare. — There  ia  perhapa  no  manufacture  in  which 
every  successive  stage  requires  ao  much  care  aa  glasa,  and 
none  in  which  reaulta  on  so  large  a  scale  involve  such  deli- 
cate skill.  A  pufi'  of  smoke  or  a  sudden  draught  of  air,  im- 
peroeptible  to  an  invalid,  may  ruin  an  immense  quantity  of 
"metal;"  and  when  the  wares  are  made  they  are,  so  to 
speak,  in  their  infancy,  and  must  be  carefully  conducted 
tbroogh  the  process  of  annealing  or  tempering  by  judi- 
cious oooling.  There  are  six  kinds  of  glass,  each  requir- 
ing a  peculiar  fabrication  and  a  peculiar  building  and 
f^irnaee.  These  are  bottle,  crown,  sheet-window,  plate, 
flint,  and  colored  glasa.  Aa  a  mle,  gloaa-houaea  are  con- 
ical, ft'om  60  to  100  feet  high,  and  from  50  to  80  in  diam- 
eter at  the  base.  With  the  exception  of  the  pot- rooms 
and  eutting-shops,  all  the  processes  are  oondueted  on  one 
floor,  the  prompt  removal  of  the  glass  in  its  different 
stages  being  a  matter  of  the  utmost  importanoe.  The 
whole  should  be  ao  planned  that  the  crude  materials  in  the 
course  of  preparation  shall  always  be  moving  upward  to 
the  fbsing-fumaoe,  and  when  manufactured  be  drawn 
downward  to  the  warehouse  or  paoking-shop.  All  fumacea 
are  buildings  of  circular  or  rectangular  form,  four  different 
kinds  being  needed,  whieh  are  built  together  or  separately. 
Of  these  one  ia  the  main  fumaoe,  employed  for  supplying 
the  melted  glass  from  the  pots  in  which  it  is  contained  ;  of 
the  others,  one  is  the  annealing  fumaoe,  in  which  the  wares 
are  annealed  or  tempered  when  made  or  while  making;  and 
the  other  is  employed  for  baking  the  raw  materials  com- 
bined, and  ealled  frit  or  batch.  Having  to  furnish  a  tem- 
perature between  1800°  and  2700°  F.,  these  fumaoea  are 
entirely  oonatmeted  of  flre-brick  made  of  infusible  clay  and 
a  cement  obtained  ttma  the  fuaion  of  old  pots  made  from 
the  same  clay.  In  addition  to  these  is  the  naabing-furnooe, 
where  articlea  being  made  are  rewarmed  or  reatored  to  anf- 
ficient  aoftness  as  they  oool.  The  furnace  for  baking  and 
partly  fusing  tbe  tiii  is  called  a  oalcar,  and  that  for  anneal- 
ing, a  leer.  For  window-glass  there  is  also  the  spreading- 
fumace,  in  whioh  cylinders  while  soft  are  expanded  into 
plates,  while  in  a  crown-glass  faetory  the  blowing-furaaoe 
IS  the  principal.  A  flint-glaas  fumaoe  is  between  an  air- 
fumaoe  and  an  oven — **.  e.  it  must  not  have  too  much 
draught,  and  yet  muat  be  very  hot  A  large  cave  extend- 
ing through  the  aubterranean  area  of  the  glasa-houae,  con- 
nected with  the  open  air  at  each  end,  under  the  bara  of  the 
furnace,  receivea  the  fallen  cindera,  and  auppliea  the  oxygen 
for  the  combustion  of  the  fuel.  At  right  anglea  from  the 
large  cave  are  amaller  caves,  communicating  ao  as  to  catch 
the  wind  from  as  many  aspects  as  possible.  A  flint-glasa 
furnace  is  reverberatory — i.  0.  with  no  heat  or  flame  isauing 
from  its  centre.  If  the  furnace  contains  ten  pots,  it  will 
have  as  many  flues  or  chimneys,  and  the  flamea  eacape 
through  "linnet-boles,"  of  which  there  is  one  in  each  flue. 
The  smoke  passes  into  the  outer  brick  dome  of  the  building, 
and  thence  through  the  funnel  and  great  chimney.     The 
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Iiottora  part  of  the  famMe  ii  sailed  the  n»g»,  or  seat.  The 
Ire  never  goes  out  in  a  glaas-houae;  if  a  part  of  the  aroh 
or  eroirn  of  the  fnmaoe  is  deitroyed  by  heat,  the  repairs 
are  made  by  eramming  the  entfre  fumaee  with  ooals  and 
cinders,  whieh  Mops  the  draught,  and  on  this  the  worlimen 
rebuild  with  areh-brieks  and  fireproof  olay.  A  farnaoe 
in  England  lasts  from  three  to  ten  years ;  in  France,  but 
one  or  two  years.  Between  erery  two  a^aoent  flues  in  the 
furnace  is  an  aperture  called  the  working-hole,  opposite  to 
and  a  little  abore  each  pot,  for  the  purpose  of  putting  in 
raw  material  or  taking  out  melted  gUwi.  The  pots  are 
from  18  inches  to  3  feat  high,  3  or  3  inofaea  thick,  the  bot- 
tom i  inches.  They  are  either  ronnd,  oval,  or  rectangular. 
For  crystal  made  at  the  coal-mine  they  are  shaped  like  a 
retort  with  a  very  narrow  neck,  or  are  hooded— baring  a 
mouth  in  front.  Large  pots  cost  £10  •-  $&0,  each.  When 
a  pot  wears  away  or  splits  in  the  farnaoe,  it  is  repaired  as 
it  remains  by  different  methods,  and  may  thus  be  preaerred 
for  sereral  weeks.  The  breaking  away  of  an  old  pot  and 
setting  a  new  is  a  very  difficult  and  sometimes  dangerous 
process.  After  being  kept  for  nearly  a  year  free  from 
change  of  air,  the  pot  is  annealed  or  tempered  at  a  red 
beat  for  five  days,  and  then  carried  to  and  placed  in  the 
main  furnace.  This  requires  much  skill.  Filling  the  pot 
with  new  glass  U/tnmdmg.  It  requires  constant  skimming 
— an  operation  only  oonfided  to  a  very  skilful  workman. 
The  process  of  making  up  the  hot  glass  or  metal  is  called 
a  Journey  (French,  JounUe,  a  "  day  ").  It  is  from  30  to  40 
bonrs.  The  shorter  the  time  for  preparing  the  glass,  the 
better.  It  is,  if  good,  qoite  liqaid.  If  by  delay  it  becomes 
thick,  it  is  spoiled,  uiil  must  be  tamed  into  cold  water  and 
used  as  cnllet.  The  men  generally  work  in  England  from 
Monday  to  Friday,  by  pieoc-work.  In  France  their  labor 
is  by  the  day. 

Aniualing  is  an  important  prooess  with  glass-ware.  If 
not  well  done,  the  articles  will,  it  may  be  months  after- 
.  wards,  break  suddenly.  An  unannealed  bottle  will  be 
shivered  if  grains  of  sand  or  a  bit  of  flint  are  shaken  with- 
in it,  and  the  writer  has  seen  a  massy  glass  tabe  separate 
with  light  blows  into  evenly-divided  rings.  This  results 
firom  a  different  arrangement  of  the  molecules  throagb  the 
whole  mass,  consed  by  sadden  cooling.  The  fnmaee  for 
annealing  is  fed  for  plnle  with  coke,  and  has  different  de- 
grees of  heat.  The  time  required  is  from  6  to  60  hours, 
according  to  the  sits  of  the  articles.  Much  depends  upon 
the  wind.  Great  losses  result  when  a  sadden  oontrsry  our- 
rent  drives  back  the  heated  air.  Very  large  objeots  are 
annealed  in  heated  sand. 

WorkfHg. — The  ordinary  tools  of  the  glass-house  are 
nearly  the  same  to-day  as  those  described  by  Blanoourt  in 
18(9.  They  consist  of  the  pneellas,  whioh  resembles  a 
pair  of  wool-shears,  but  with  dull  edges.  The  spring  tool 
is  like  sugar-tangs,  but  straight  and  without  bowls.  The 
shears  are  exactly  what  the  name  indicates.  The  battle- 
dore is  a  square  trowel.  The  punty,  ponty,  or  pontil  is  a 
solid  rod  used  to  support  the  glass  while  working,  and  the 
blowing-iron  is  a  hollow  tube  about  fonr  feet  long,  whieh 
is  enlarged  at  the  end  to  be  dipped  into  the  metaL  The 
marver  (French,  marirt,  so  called  from  the  material  once 
used)  is  an  iron  plate  one  inch  thick,  highly  polished,  on 
which  the  glass  is  rolled  into  even  shape.  Two  kinds  of 
ladles  are  used  to  transfer  or  skim  the  glass,  and  also  a 
rake  to  stir  the  frit  or  metal.  The  chair  on  which  the  work- 
man sits  is  a  low  flat  seat,  with  two  long  projeoting  arms. 
These  are  faced  with  iron,  on  whioh  the  blowing-iron  is 
rolled  to  give  a  rotatory  motion,  while  the  hand  with  the 
pucellas  shapes  the  article.  If  the  workman  now  wishes 
to  make  a  wine-glass,  he  puts  the  blowing-iron  through  a 
working-hole,  dipping  the  end  into  the  liquid  metal.  It 
is  removed  with  a  ball  of  hot  glass  sticking  to  it,  whieh  is 
at  once  blown  by  the  breath  into  a  large  bubble,  whioh  has 
one  end  flattened  on  the  marver  to  make  the  bottom  of  the 
vessel.  In  this  condition  it  resembles  a  bottle  without  a 
neck,  stopped  by  an  iron  rod.  On  the  middle  of  the  flat 
surface,  wnich  is  the  bottom  of  the  wine-glass,  a  small  ball 
of  hot  glass  is  now  put.  From  this  soft  ball  the  stem  is 
shaped  with  the  pucellas  while  the  whole  is  roiling  up  and 
down  on  the  arms  of  the  glass-maker's  chair.  The  moment 
the  glass  hardens  by  cooling  the  aetion  of  the  pucellas  must 
cease  or  the  surface  will  be  rough.  Another  bubble  of  glass 
is  now  blown  and  attaohed  to  the  end  of  the  stem,  to  make 
the  flat  disk  or  foot  on  whieh  the  glass  rests.  This  second 
bubble  or  globe  is  now  cut  open  and  flattened  oat  with  the 
pucellas.  while  the  whole  is  being  turned  as  before  on  the 
arms  of  the  chair.  In  this  condition  the  whole  resembles 
a  champagne  bottle  without  a  neck,  but  stopped  with  the 
blowing-iron  tube,  while  on  its  fiat  bottom  are  the  stem  and 
foot  of  a  wine-glass,  the  other  iron  rod,  a  pontil,  which  has 
been  used  to  make  the  foot,  in  a  line  with  the  blowing-iron 
and  stem.  The  pontil  from  this  time  supports  the  glass,  for 
with  a  tonoh  and  a  tap  from  the  oold  paoellas  a  crack  is 


made  in  and  around  the  bottle  or  bubble  at  the  plaoe  where 
the  rim  is  to  be.  This  at  onoe  makes  of  it  a.  wine-glass, 
but  with  a  bowl  of  the  shape  of  a  barreL  The  rim  is  then 
sheared  smooth,  and  the  glass  is  fiaahed,  or  rewormed,  at 
a  furnace  made  for  this  purpose,  and  rolled  into  tt^e  or- 
dinary form  on  the  marver  or  iron  slab.  When  thus  fin- 
ished and  ready  for  annealing,  it  is  knocked  off  from  the 
end  of  the  pontil  by  a  sluup  blow.  This  process  is,  with 
few  variations,  exactly  that  whioh  is  followed  in  making  all 
articles  of  blown  glass,  whether  tumblers,  pitchers,  dishes, 
salts,  lamp-shades,  or  jugs.  Bottles,  vials,  and  all  objects  cov- 
ered with  projections,  bulbs,  letters,  ornaments,  or,  as  it  is 
called,  "pillar-moulding,"  receive  this  from  being  pressed 
while  soft  into  a  mould.  These  moulds  are  made  of  metal 
in  two  or  more  pieces,  and  open  and  shut.  By  blowing 
the  glass  is  pressed  against  the  hollows  which  form  the  or- 
naments or  mouldings.  Workmen  aoqoire  great  accuracy 
in  taking  out  on  the  irons  exactly  the  quantity  of  glass 
required — a  very  important  matter  in  making  articles  to 
be  of  the  same  sise.  Tubes  for  thermometers,  etc.  are 
made  by  drawing  out  to  an  incredible  length,  sometimes 
70  feet,  the  bubbles  of  glass.  Can»g  glass  is  the  laying 
one  very  thin  coat  of  colored  glass  on  another,  generally 
white.  It  is  simply  effected  by  blowing  a  bubble^  cutting 
off  one-half  of  it,  and  capping  it  on  the  white  ball  of  hot 
glass.  The  American  invention  of  pressed  glass  consists 
in  forcing  hot  metal  into  a  mould,  not  by  blowing,  but  by 
mechanical  pressure.  Gboat  practice  is  required  to  deter- 
mine the  exact  quantity  of  metal,  and  to  keep  the  moulds 
at  a  regular  temperature  just  short  of  red  heaL  Qlsss- 
cutting  or  grinding  is  simply  effected  on  the  lathe  and 
wheel  with  sand  and  water,  pumice,  etc.  Beads  are  made 
by  cutting  tubes  into  segments.  The  Venetians  are  still 
unrivalled  in  this  branch  of  the  maaofaoture,  and  supply 
the  greater  part  of  the  markets  of  the  world,  though  im- 
mense quantities  are  made  in  Germany.  The  tube  is  cut 
into  bits,  which  are  filled  with  a  paste  of  ashes  and  sand. 
They  are  then  pat  with  sand  into  a  cylinder  which  is 
heated  and  turned.  The  motion  renders  the  soft  beads 
globular,  the  saod  keeps  them  from  adhering,  and  the  paste 
preserves  the  bore.  The  wonderful  skill  which  the  work- 
men attain  is  best  shown  in  making  orown-glass  in  sheets. 
In  this  BO  much  as  nine  or  ten  pounds  of  melted  glass  are 
sometimes  taken  out  at  once  on  the  blowing-pipe.  This  is 
blown  into  a  long  ball,  and  reheated  to  expand  it.  At  this 
stage  a  solid  iron  rod  charged  with  glass  is  made  to  adhere 
to  Uie  centre  apposite  the  blowpips^  which  is  now  detached, 
leaving  an  onfioe.  This  orifice  enlarges  as  the  ball  is 
fituked  or  heated  and  rapidly  revolved,  until  it  expands 
suddenly  with  a  flap  into  a  large  round  plate  four  or  five 
feet  in  diameter,  and  of  uniform  thickness  except  at  the 
oentre,  where  it  forms,  of  course,  with  the  pipe  a  lump  or 
"  bull's  eye."  It  is  then  cut  into  panes.  When  the  work- 
man's breath  is  insufiicicnt  to  enlarge  the  glass,  the  growth 
is  effected  by  blowing  in  water,  which  as  v^or  at  onoe  ex- 
pands the  ball,  or  sometimes  by  a  blowing.machine.  Plate- 
glass  is  simply  made  by  pouring  the  metal  on  a  table  cov- 
ered with  copper.  On  either  side  is  an  iron  rod  or  bar  the 
thiokoess  of  the  proposed  sheet,  and  on  these  an  iron  roller 
passes,  reducing  the  metal  to  the  exact  thickness  required- 
In  grinding  plate-glass,  two  plates  are  ground,  one  on  an- 
other ;  one,  imbedded  in  plaster  of  Paris,  lies  on  a  table, 
while  the  other,  also  cased  in  the  same  substonoe  and 
heavily  weighted,  is  moved  uniformly  and  rapidly  over  its 
surface.  Sand  and  water,  emery  of  different  grades,  and 
finally  tripoli  and  putty,  are  employed  to  polish  it.  When 
blown,  sheet-glass  is  expanded  into  cylinders,  which  are 
while  warm  cut  along  their  entire  length  with  a  steel  point 
or  glasier's  diamond,  and  thus  made  into  sheets  wbicu  are 
flattened.  As  such  glass  cannot  be  perfectly  fiat  like  plate, 
neither  can  it  be  polished  to  perfection,  as  it  would  break 
under  pressure.  To  obviate  this,  Mr.  .lames  Chance  in- 
vented the  process  of  laying  a  sheet  on  soft  leather,  while 
it  was  polished  with  another  sheet.  The  elasticity  of  the 
gloss  prevented  its  fracture.  Every  year  now  sees  great 
improvements  in  manufacturing  large  sheets  of  gloss,  and 
some  of  the  most  important  and  recent  are  of  American  ori- 
gin. As  regards  all  glass-ware  made  by  hand,  success  de- 
pends entirely  on  the  skill  of  the  individual  workman,  and 
the  simple  description  which  we  have  given  of  the  making 
of  a  wine-glass  applies  to  every  object.  The  formation  of 
the  infinite  variety  of  wares  produced  in  flint-glass  houses 
depends  more  upon  skill,  adroitness,  and  tact  than  upon 
the  ingenuity  of  the  tools ;  in  truth,  the  perflation  of  the 
product  of  the  furnace,  as  regards  its  workmanship,  de- 
pends chiefly  upon  the  tact  and  intuition  of  the  glass- 
blower,  avoiding  as  maeh  as  possible  the  use  of  tools.  Iron 
tools  should  only  be  employed  in  the  earlier  processes  to 
produce  the  crude  form,  and  the  wooden  tool  used  but  spar- 
ingly; whilst  the  finishing  and  intermediate  shaping  de- 
pend ohiefly  upon  the  apj^ieation  of  oentrifugal  foroo  by 
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rapid  hand-rotation ;  npon  the  expansion  given  to  air  to 
widen  the  forms  while  reheatinr  at  the  aperture  of  the 
ftimace,  teohnieall;  termed  "flaghing;"  and  upon  a  slcil- 
fol  final  throw. 

Iridacent  Olau. — Pieces  or  ol^eeta  of  ancient  glan  dug 
from  the  ground  are  often  exquisitely  beautifnl.  Some- 
times thej  are  like  the  richest  and  most  raried  wings  of 
hutterflics  or  the  feathers  of  peaoooks,  presenting  every 
Aade  of  erery  oolor  known,  and  at  other  times  they  re- 
semble metal.  The  writer  has  found  in  the  Palaoe  of  the 
Ccsars  pieces  of  a  cup  which  resembled  intensely  bur- 
nished silver,  bnt  with  a  pearl-like  tint.  (This  is  eaused 
by  decay,  or,  more  aconntely  speaking,  by  the  action  of 
ammonia.  In  fact,  it  has  been  imitated  by  nsing  this 
agent  The  rainbow-like  film  which  is  often  seen  in  glass 
in  stables  indicates  the  beginning  of  the  proeess.  The  iri- 
descent scales  are  a  mixture  of  silica  and  earthy  (ilioates, 
the  alkaline  silicates  having  disappeared. 

Soluble  or  waitr-glaa  is  a  simple  silicate  of  soda  which 
ia  perfeotly  soluble  in  hot  water,  but  which  becomee  hard 
when  exposed  to  the  air.  It  may  be  obtained  by  dissolv- 
ing pure  silica,  obtained  by  precipitation,  in  a  boiling  solu- 
tion of  eanstio  potash ;  bnt  tnis  process  is  too  inoonvenient 
and  coatly  to  be  practised  on  a  large  scale.  It  may  be 
made  by  mixing  30  pounds  of  pearl-ash,  45  of  sand,  and 
12  of  powdered  charcoal,  to  be  heated  for  five  or  six  hours. 
It  is  tnen  powdered  and  dissolved  in  (railing  water;  1  part 
of  glass  requires  4  or  6  of  water.  It  is  boiled  until  no  more 
glass  dissolves.  Carbonate  of  soda  may  be  substituted  for 
potash,  and  a  better  kind  of  glass  result*  trota  mixing  the 
two  tbos  made.  It  is  used  for  many  pnrposea — as  a  gluing 
which  resists  water  and  fire,  as  a  cement  for  glass,  and  as 
glue  or  isinglass  in  coloring.  It  requires  to  be  mingled 
with  alnminoos  or  other  IkmU«i  when  used  as  a  protective 
glazing. 

Workt  on  Oltut. — t'Arte  Yttntrta  dittinta  in  Kbri  sttte, 
by  Aktoxio  Nrri,  Florence,  1612;  German  version,  with 
additions,  in  the  An  Vitruria  ezperiiiwiKaiii,  by  J.  Knifcx- 
BL,  Baron  von  Lowenstein,  1S87 ;  translated  into  Boglish, 
with  enrions  additions,  by  A.  Msrret,  in  1662 ;  re-edited 
and  privately  printed  by  Sir  T.  Phillipps,  1826 ;  a  French 
version,  with  very  curious  addition*,  by  M.  ZiranBiiAic, 
ITM;  i>»  FAri  d«  la  Fsrrerte,  by  FaAHOOn  HAnnoonRT 
vs  BiiAiroouRT,  Paris,  1687;  the  Snglisk  translation  of 
1699  is  full  of  useful  information,  and  written  in  so  quaint 
a  style  a*  to  make  it  interesting  to  the  most  general  reader ; 
FifreoKS  Art  in  the  Art-  Treantree  of  the  United  Kinodomt^ 
Mitnekeeter  Brhibititm  184S,  and  Sxkibitivn  of  Worhe  of 
Indiutn/  of  All  Salieme  18B1;  Gariotitiet  of  Slate-Making, 
by  Apslbv  PBI.I.ATT,  1849  ;  Manele  of  Oiaee-Uaking  in  all 
Age;  by  A.  gn  SAtrzAT ;  Bnglish  translation,  1870 ;  L'Hit- 
toire  dee  Arte  induetriele  an  May  en  Age  et  a  FSpogme  de  Im 
Benaieeanee,  by  M.  J.  Laburtk,  Paris;  Ingntrif  into  the 
Treahf  of  Oommeree  with  England  (Freneh),  Paris,  18(1 ; 
La  Manufaetnre  de  St.  Oobain,  by  H.  A.  Cooani,  Paris, 
1866;  Pblisot,  Donee  tefome  enr  PArt  de  la  Verrerie, 
Paris;  It  Mneeo  di  Mnrano,  Vauioe;  Howbll*'  fantiUar 
LeUtre  fromVeniee;  Notee  en  the  Bietore  of  Olaee-Uakieg, 
by  ALBZAitvcK  NbIbitt  ;  An  Introduetton  to  the  Omtmlegae 
efthe  Collection  of  Olaee  formed  iy  FeKx  SlaJe  and  pro- 
eented  to  the  BrUieh  Mmeewn,  privately  printed,  1871. 

ChakiiUb  O.  Lblabd. 

Glaas,  Amerieaa  IHaanfkelarB  or.  The  maan- 
Ikotnre  of  glass  was  commenced  in  the  American  oolonle* 
at  a  very  early  period,  thongh  probably  in  a  rude  way, 
and  confined  to  the  mannfaetare  of  ooarae  blaak  bottle*. 
The  prodnctioB  of  crude  potasaa  from  the  ashes  of  the 
forest  trees  felled  by  the  early  settlers,  and  the  presenoe  of 
a  Mean,  sharp  sand  on  or  near  the  shores  and  river-banks, 

Srobably  suggested  this  manafiMtnie.  We  find  in  Howe's 
fielorieal  OollMlione  of  Virginia  a  quotation  6<om  Capt. 
John  Smith's  Bietory  of  Virginia,  under  date  of  1615,  in 
whieh  he  states  that "  the  labor  of  the  oolony  had  been 
misdirected  in  the  mannfaetare  of  ashes,  soap,  glass,  and 
tar,  in  which  they  eould  by  no  means  compete  with  Sweden 
and  Rnssia."  In  1622  a  new  building  which  had  been 
commenced  for  glass-work*  in  Jameatown,  Va.,  was  aban- 
doned in  eonseqnence  of  the  Indian  invasion  and  massacre. 
Other  glass-houses  were  undoubtedly  established  during  the 
seventeenth  century,  and  probably  some  along  the  Hudson 
River  or  its  vicinity.  In  the  eighteenth  eentnry  there  were 
a  considerable  numl>er  in  existence,  thongh  all,  we  believe, 
confined  to  the  mann&etnre  of  bottles  and  coarse  hollow 
glass-ware.  One  of  the  earliest  of  which  there  is  any  defi- 
nite or  particular  aeeonnt  was  established  altout  1764  in 
Brooklyn,  N.  T.,  by  a  wealthy  Dutch  gentleman  by  the 
name  of  Bamper.  Stiles,  in  his  Bietory  of  Brooklyn,  vol. 
i.  p.  309,  thus  refers  to  it :  "  Mr.  Bamper  was  largely  inter- 
ested in  the  establishment  of  a  glass-factory  on  almost  the 
identical  spot  lately  oocnpied  by  the  glass-works  on  State 
street    The  first  bottle  ever  made  at  thia  Ctetory,  having 


blown  on  it  a  seal  bearing  the  name  af  Mr.  Bamper  and 
the  date  17S4,  is  still  preserved  among  the  cariosities  of  the 
Long  Island  Historical  Society."  A  glass-factory  of  con- 
siderable extent,  and  remarkable  for  its  employment  of 
Hessians  and  Waldeckers  who  were  deserters  ttom  the 
British  army,  was  established  1779  or  1780  at  Temple, 
N.  H.,  by  a  Mr.  Hewes  of  Boston,  bnt  was  burned  down  in 
1780-81,  and  was  not  rebuilt ;  some  of  its  products,  a  glass 
plate,  etc.,  are  In  Harvard  University.  There  was  a  glass- 
factory  established  by  Albert  Oallatin  and  his  associates  at 
New  Geneva,  on  the  Monengahela  Biver  above  Pittsburg, 
in  1787,  and  it  is  supposed  one  at  New  Haven,  Conn.,  in 
1789  or  earlier.  In  1796,  the  first  glass-factory  in  Pitts- 
burg, Pa.,  was  erected  by  Gen.  O'Hara  and  Hi^or  Craig, 
and  the  mannfteture  of  window-glass  commenced.  This 
was  the  first  manufactory  which  attempted  the  production 
of  window-glass  in  this  country.  Soon  after  this  other 
gla**-works  were  established  in  Pittsburg  and  its  vicinity, 
in  Boston  and  elsewhere  in  Massachusetts,  in  Rensselaer 
00.,  N.Y.,  in  New  Jersey,  in  the  vicinity  of  Philadelphia, 
and  in  Kings  eo.,  N.  Y.  In  1862,  Oen.  O'Hara  added  the 
manufacture  of  flint-glass  in  a  separate  establishment  to 
his  other  works,  and  in  1807  a  second  flint-glass  factory 
waa  enated  at  Pittsburg.  In  1813  there  were  five  glass- 
works at  Pittsburg,  producing  glass  to  the  value  of  $160,000, 
and  probably  about  25  in  the  entire  country.  We  have  not 
the  statistics  of  the  number  in  1820,  bnt  in  1830  there  were 
21  (^imaeea  for  manufacturing  crown-glass,  having  140  pots, 
awnging  100  "  tables "  of  crown-glass  each  every  three 
days ;  of  these,  6  were  in  Boston.  There  were  also  28  flint- 
glass-works  in  the  country,  of  which  10  were  in  Pennsyl- 
vania, 2  at  WheeliBg,  Va.,  2  in  Maryland,  2  in  New  York, 
2  in  Ohio,  and  1  each  in  Massachusetts,  New  Hampshire, 
Vermont,  Connecticut,  and  the  District  of  Columbia.  The 
whole  value  of  flint-glass  prodnoed  annually  was  estimated 
at  tl,3S0,000.  Ei^t  of  the  ten  Pennsylvania  factories 
were  at  Kttsbnrg,  and  their  product  was  over  $600,000  per 
annum.  Of  these,  one-half  were  manufacturing  flint-glass 
and  the  others  window  and  green  glass,  or,  as  it  was  then 
called,  crown-glass.  In  1840  there  were  81  glass-houses  in 
the  U.  S.,  employing  3236  men  and  a  oapltal  of  $2,014,100. 
The  annua)  ptodoet  i*  Bat  stated,  nor  did  the  oensus  rmort 
distingnirii  Mtwaen  the  difiarent  kinds  of  glass.  In  1866 
there  were  94  glasa-works,  employing  6671  men,  with  an 
estimated  eseital  of  $3,402^0,  and  producing  to  the  value 
of  $4,641,071  per  asinum.  In  I860  the  oumher  of  glass- 
works had  increased  to  112,  th*employ<«  to  9U6,  the  cap- 
ital to  $6,183,666,  and  the  annual  prwlnct  to  $8,776,166. 
Of  theae  faotoriea,  86  were  credited  to  Pennsylvania 
(PitUhmrg  alone  had  33  in  1867),  22  to  New  Jersey,  23  to 
New  York,  18  to  Ohio,  11  to  Haasaahusetts,  3  to  Conneati> 
cut,  and  tbe  remainder  were  distributed  among  half  a  dosen 
other  State*.  In  1870  the  atatistirsa  of  the  glass  manufac- 
tara  were  given  maeh  mors  minntely  than  in  any  previous 
census,  thmigh  in  this,  as  in  the  previous  censuses,  they 
ware  very  impecfaet,  and  far  below  the  truth.  Acoording 
to  the  oeasna,  there  were  291  glass-works  of  all  descriptions, 
employing  16,822  hands  (11,606  men,  716  women,  3602 
ohildian) ;  th*  capital  invested  was  $14,111,642  j  the  wage* 
pud  $7,846,426 ;  the  raw  material  used,  $6,133,168 ;  and 
the  annual  product,  $19,236,862.  Of  these,  36  establish- 
nMBta,  producing  annually  $3,811,308,  were  devoted  exclu- 
sively te  window-glass;  of  whieh  11  were  in  New  Jersey, 
10  in  Pennsylvania,  7  in  New  York,  and  the  remainder  in 
Massachusetts,  Maryland,  and  Illinois.  One  hundred  and 
fourteen  estabHsfaments,  producing  annually  $14,300,949, 
war*  devoted  ta  glaaa-ware  not  specified,  inoluding  bot- 
tles^ vial*,  boUow-ware,  lamp-ohimaeys,  a*  well  as  table- 
ware, glass  dishes,  etc.  Of  these,  42  were  credited  to  Penn- 
sylvania, 32  to  New  York,  11  to  Massachusetts,  8  to  New 
Jarsay,  6  to  Ohio,  4  to  Missouri,  and  the  remainder  to  Con- 
neotient,  Indiana,  Kentucky,  New  Hampshire,  and  West 
Virginia.  Eighteen  establishments  were  engaged  in 
th*  maau&cture  of  stained  glass,  producing  wares  to  the 
value  of  $207,480.  Of  these,  4  each  were  in  Pennsylvania 
and  New  York,  2  each  in  New  Jersey,  Kentucky,  and  Illi- 
nois, and  1  each  in  Ohio,  Michigan,  Maryland,  and  the 
District  of  Colombia.  Twenty-nine  establishments  manu- 
factured out  glass,  prodnein9$470,876.  Of  these.  New  York 
had  IS,  producing  three-fifths  of  the  whole  amount ;  Massa- 
chusetts 8,  producing  $171,000;  Pennsylvania  and  Califor- 
nia, each  2,  producing  but  a  very  small  amount,  and  Illinois 
and  Maryland,  each  1.  There  were  6  plate-glass  factories 
reported,  with  an  annual  product  of  $356,260,  of  which  Ohio 
had  3,  producing  $332,000 ;  New  York  and  New  Hampshire 
each  1.  In  all,  68  establishments  were  oredited  to  Penn- 
sylvania, with  an  annual  product  of  $8,409,000  ;  yet  in  1869 
Pittsburg  alone  had  71  glass-factories,  producing  annually 
a  liUIe  more  than  $7,000,000  of  glass;  and  the  production 
was  bnt  74  per  oent.  of  that  of  the  entire  State ;  so  that  tbe 
entire  pndnot  of  the  State  in  1870  oouM  not  have  been  leas 


DiyiiiiLU 


572 


GLASS,  AMERICAN  MANUFACTDEE  OF. 


than  $9,000,000,  and  the  number  of  faotoriu  not  far  from 
90.  Neir  York  U  oreditad  with  44  glau-faotoriei  (aiide 
from  the  ont-glan  eetabliahmenti,  which  are  not  pruperlj 
glaas-worke),  and  a  produotion  of  SZ,121,000;  yet  in  I86i 
there  were  34  faotoriea,  producing  $1,664,000  of  glass,  and 
in  the  next  fire  jeari  the  buiineu  almoat  doubled;  King* 
oo.,  N.  Y.,  now  haa  16  glaaa-faotoriea,  and  the  whole  num- 
ber in  the  State  i«  not  leaa  than  70. 
The  procMsea  of  glass-making  are  much  the  same  the 


world  orer ;  one  of  the  largest  of  our  Amerioan  manufao- 
turers  asserts  that  there  haa  been  rer;  little  change  in  glass- 
blowing  sinoe  the  Syrians  practised  it  2i00  years  ago. 
Theae  prooesaea  have  been  detailed  with  aufficient  minute- 
neaa  in  the  preceding  pagea.  Wo  shall  notice,  therefore, 
only  anoh  improvements  as  have  been  made  by  our  Amer- 
ioan glass-houses  in  some  of  tbe  details.  The  various  de- 
parttnentB  or  classea  into  which  glass-making  ia  divided 
are — Green  glantf  which  may  be  subdivided  into  the  coarse 


and  ruder  bottles  usually  known  as  blaok  glass,  and  the 
better  grades  of  vials,  ehampagne  bottles,  eto.,  whieh  are 
now  of  elegant  forms  and  mnoh  stronger  than  any  other 
glass-ware ;  flinl-glau,  which  embraoes  a  wide  variety  of 
artieles,  mostly  of  hollow  and  table  ware,  and  differing 
widely  in  its  composition,  some  of  it  eontaining  oxide  of 
lead  or  sine,  whicn  would  more  properly  be  oalled  metallic 
glass ;  mndow-glat;  of  whioh  there  are  two  varieties, 
crown  and  cylinder  or  sheet  glass;  plaU-glam,  which  is 
cast  instead  of  being  blown  and  moulded,  as  are  the  other 
kinds ;  and  optical  gloat,  such  as  is  used  for  lenses  of  tel- 
escopes, microscopes,  cameras,  ete.,  and  to  some  extent  for 
eye-glasses ;  this  may  be  either  flint  or  erown  glass,  or  of  a 
different  composition  from  either.  Cvt  gla—  is  merely  flint- 
glass  of  the  beat  quality  whieh  has  been  either  east  or  blown, 
and  then  groona  on  emery-wheels  or  grindstones  of  fine 
grain  till  it  assumes  tbe  desired  form.  The  drops  of  chan- 
deliers and  many  of  the  finer  bottle*  or  articles  for  table  use 
are  cut  in  this  way.  The  Qerman  glass-makers  have  of  late 
introduced  ont  glass  made  fVom  the  better  qnalities  of  their 
green  glass,  and  whioh  are  blown  rather  than  east.  Tfaaee 
are  not  quite  free  {torn  the  greenish  tint,  bnt  are  a  very  fair 
snbstitnte  for  the  English  ont-glass  goods.  Our  Amerioaa 
manufacturers  of  glass  have  preferred  to  improve  as  fkr  as 
possible  their  prooesses  of  casting  and  moulding,  and  have 
Drought  these  to  such  a  state  of  perfection  that  the  beat 

?[ualities  of  pressed  glass  are  soaroely  distinguishable 
rom  out  glass.  Glass  is  cut,  however,  in  this  eonntry  to  a 
considerable  extent,  the  principal  establishments  being  in 
New  York  and  Massachusetts,  bnt  this  is  done  rather  by 
the  deoorators  of  china  and  glass  than  at  the  glass-works. 
Colored  or  stained  glass  may  be  made  at  the  glass-works, 
as  is  the  case  with  the  Bohemian  glass  and  its  imitations, 
where  glass  of  a  particular  eolor  being  blown  very  thin,  a 
mass  of  glass  of  another  color  or  white  glass  is  introduced 
and  blown  till  it  fills  the  cavity  and  unites  with  the  first,  ao 
as  to  form  a  homogeneous  mass.  This  process  may  be  re- 
peated, and  the  outer  color  removed  at  some  points  by 
grinding,  and  a  very  beautiful  effect  is  produced.  The 
more  usual  process,  however,  is  to  make  a  paste  or  coating 
of  such  metallic  colors  as  are  desired,  and,  covering  plate 
or  flint  glass  with  it,  expose  it  to  a  heat  sufficient  to  vitrify 
it  and  incoiparate  it  with  the  glass.  By  thia  proceaa,  which 
ia  conducted  by  the  decorator  rather  than  the  glaaa-manu- 
factnrer,  any  deaign  may  be  put  upon  glaaa,  and  in  any  re- 
quired colors.  Crown  and  sheet  window-glaas  of  the  better 
qualities  are  made  of  different  colors  aa  required,  the  colors 
being  always  metallic,  and  as  readily  fusible  as  the  glass 
itself.  The  second  and  third  processes  are  those  need  ex- 
clusively for  the  stained  glass  windows  of  ohurchea  and 


other  public  buildings.  fVhile  there  has  been  no  consider- 
able onaoge  in  the  proceaaes  of  glass-blowing,  our  Amer- 
ican manufacturers  have  acquired  a  greater  deftness  and 
skill  in  some  of  the  departments  of  the  manafsotnre  than 
any  of  the  foreign  glass-makers.  While  the  methods  vary 
but  little  from  tbe  English,  French,  or  Bohemians  in  Ihe 
production  of  green-glass  or  flint-glass  bottles,  vials,  and 
other  hollow-ware,  and  in  the  manufacture  of  pressed  glass 
table-  ware,  the  American  goods  of  theee  descriptions  'are 
so  perfect,  and  of  such  admirable  quality  and  finish,  that 
tiiey  are  largely  exported  to  England  and  to  some  of  the 
eontinental  countries. 

The  manufacture  of  window-glass,  though  conducted 
here  for  more  than  70  years,  was  for  many  years  conducted 
under  difficulties  from  the  alleged  superiority  of  the  Eng- 
lish orown-glasa.  After  a  time  such  improvements  in  the 
mannfaoture  of  oylinder  or  sheet  glass  were  made  in  Eng- 
land that  it  was  regarded  as  equal  in  quality  and  bril- 
liancy to  the  crown-glats,  and  could,  of  course,  be  made 
of  larger  sises ;  but  the  Pittsburg  manuiaeturers  have  far 
surpassed  in  siie  and  in  uniform  thickness  the  English. 
The  largest  site  of  sheet-rlass  ordinarily  made  in  Eng- 
land is  iO  by  30,  or  possibly  35,  inches.  At  Pittsburg 
sheets  70  by  40  inches,  and  of  uniform  thickness  of  7  to 
the  inch,  are  not  uncommon.  These  are  oalled  "double 
strength,"  and  so  uniform  is  their  thickness  that  they 
are  commonly  known  as  "  Amerioan  plate."  In  the  dex- 
terous handling  of  these  immense  cylinders,  the  proeesa 
for  making  which  has  been  described  on  a  preceding  page, 
and  so  managing  them  as  to  mako  them  of  uniform  thick- 
ness and  frewlom  from  blemishes  (a  very  difficult  matter), 
the  Amerioan  manufacturers  have  been  remarkably  aue- 
cessful.  They  are  said  also  to  be  free  from  the  liability  to 
rust  or  devitrification,  caused  by  the  exeesa  of  alkali  in  the 
glass,  which  has  been  so  serious  an  objection  to  much  of 
the  German  and  some  of  the  English  window-glass.  In 
the  manufaoture  of  plate-glass  American  glass-makers  hav* 
not,  at  least  till  witnin  the  past  five  years,  been  very  sue- 
cessfuL  One  of  the  most  famous  of  the  American  plata- 
glass  factories  (that  of  Lenox,  Mass.,  originally  at  Che- 
shire, Mass.)  haa,  after  being  in  operation  nearly  twenty 
years,  been  given  up.  This  establishment  made  what  was 
called  "rough  plate"  (used  for  domes,  skylights,  etc.),  as 
well  aa  the  pohahed  article.  A  aimilar  factory  in  Brook- 
lyn, N.  Y.,  eatabliabed  in  185S,  waa  also  relinquished  after 
three  or  four  years.  In  1870  there  were  but  b  plate-glas* 
factories  in  the  U.  S.,  3  of  them  in  Ohio,  and  the  only  one 
of  large  sise  was  in  Cincinnati.  The  production  of  all  at 
that  time  was  about  $355,000 ;  the  amount  has  since  con- 
siderably increased.    Some  plate-glass  is  imported,  mainly 
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for  mirron,  fVom  England,  uid  >  modente  quantity  from 
Oerman; — the  latter,  howBTer,  haring  a  greenish  tinge 
which  is  nnpopnlar — but  the  great  bollt  of  the  importation 
of  plate-glass  (which  is  the  largest  item  of  imported  glass) 


!■  from  FrsDoe,  the  Fi«neb  plate  being  far  superior  to  any 
other  in  quality.  Having  in  this  ooantry  the  best  possible 
material  for  making  plate-glass,  and  fuel  abundant  and 
cheap,  skilful  workmen,  and  an  almost  limitless  market,  there 
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seems  to  be  no  good  reason  why  this  fragile  luxury  should 
be  imported.  The  bending  or  rounding  of  plate-glass  to 
adapt  it  to  comer  windows,  etc.  is  done  at  Itewark,  N.  J., 
and,  we  beliere,  also  at  Cincinnati.  There  are  also  several 
establishments  in  New  York  and  elsewhere  for  cutting, 
drilling,  and  etohing  it  by  means  of  the  newly-discovered 
sand-blast.  Enamelled  glass,  of  which  there  are  two  or 
three  varieties,  is  now  manufactured  in  Newark,  X.  J.,  by 
two  or  three  of  the  Pittsburg  glass-works,  and  by  several 
other  makers  in  Ohio,  New  York,  and  Massachusetts.  It 
is  largely  used  for  the  ornamentation  of  churches,  school- 
bouses,  public  halls,  and  private  residences.  The  glass 
osed  for  this  purpose  is  usually  the  doable-strength  cylin- 
der of  the  Pittsburg  manufaotoriea,  which  is  well  adapted 
for  it.  A  pasta  of  metallic  powder  is  spread  over  the  sur- 
face of  the  glass,  which  has  been  previously  polished,  the 
ornamental  devices  etched  out  by  maohinery  or  by  hand, 
and  the  glass  is  then  thrust  into  the  reverberatory  furnace 
till  the  enamel  is  thoroughly  vitrified  and  incorporated 
with  the  glass,  when  it  is  withdrawn  and  put  into  the  an- 
nealing oven,  and  kept  there  for  a  week,  cooling  very  grad- 
nally.  The  flocked  enamelled  glass  is  prepared  by  a  simi- 
lar method,  though  the  glass  itself  is  previously  rendered 
opaqne  by  another  process.  A  large  demand  has  sprang 
■p  for  these  enamdied  sheets  of  glass,  which  are  not  sur- 
passed in  beauty  by  any  of  the  foreign  manufactures. 

The  immense  extension  of  the  use  of  petroleum  and  ooal- 
oils  for  illuminating  purposes  has  given  a  great  impulse  to 
the  manufacture  of  lamp-chimneys,  which  had  previously 
been  limited  to  argana  gas-burners,  argand,  solar,  and 
students'  lamps.  A  number  of  glass-factories  confine  them- 
selves to  this  specialty ;  others  manufastnre  mainly  ground- 
glass  globes  and  lamp-shade*. 

The  flint-glass  factories  use  now  feldspar,  finely  ground 
quarts,  or  the  finest  white  sand,  in  the  place  of  flint,  for 
the  silica,  and  some  of  the  Pittsburg  and  Philadelphia 
factories  at  one  time  tried  cryolite,  a  spar  found  native  in 
large  quantities  in  Greenland,  to  furnish  the  alkali,  but  it 
was  found  not  to  answer  the  purpose.  Some  years  sinee  an 
attempt  was  made  to  manufacture  lamp-shades  and  chim- 
neys, plates,  dishes,  vases,  bisque  figures,  statuettes,  etc.  of 
a  material  called  hot-cast  porcelain,  which  was  really  an 
opaque  glass,  and  for  which  the  cryolite  and  certain  earths 
found  in  New  Jersey  were  used.  The  wares  were  very 
beautiful  and  offered  at  low  prices,  but  the  enterprise  failed 
afler  a  short  time.  The  carbonate  of  soda  used  in  the  best 
gla.«s- works  is  imported  from  England,  being  better  adapted 
to  the  manufacture  than  that  made  elsewhere.  The  glass 
used  for  optical  purposes  is  made  here  for  tbo  smaller  lenses 
for  cameras,  microscopes,  spy-glasses,  and  some  of  the  opera 
and  field  glasses,  but  as  yet  our  glass-makers  have  not  at- 
tained to  the  homogeneousness  of  structure  necessary  for 
the  largest  telescopic  lenses.  These,  as  stated  elsewhere, 
are  produced  in  tneir  perfection  only  in  West  Bromwioh, 
near  Birmingham,  England.    They  are  made  both  of  crown 


and  flint  glass,  but  by  peculiar  processes  and  great  care  and 
skill.  The  two  points  of  greatest  importance  seem  to  be 
constant  stirring  of  the  molten  liquid  at  a  high  heat,  to  pro- 
duce homogeneousness  of  structure,  and  the  annealing  in 
the  same  pot  in  which  it  is  melted,  to  avoid  the  admission 
of  air  into  the  mass  in  pouring  off.  The  mass  of  glass  is 
subjected  to  subsequent  very  careful  manipulation  in  grind- 
ing, shaping,  and  polishing  to  fit  it  for  its  purpose.  The 
largest  perfect  lens  yet  produced  by  this  enterprising  house 
is,  we  believe,  not  quite  thirty  inches  in  diameter.  Several 
of  their  larger  lenses  have  been  imported  in  the  rough,  and 
finished  with  immense  and  protracted  labor  by  Messrs. 
Clark,  the  celebrated  telescope-makers. 

In  conclusion,  the  present  condition  of  the  iglass  manufac- 
ture in  the  U.  8.  is  as  follows :  the  annual  production  of  glass 
of  all  kinds  is  from  $21,000,000  to  $2.3,000,000 ;  in  articles 
of  hollow-ware,  except  a  few  styles  of  fancy  cologne  bottles 
and  cut-glass  caster  bottles,  decanters,  etc.,  there  is  not  only 
no  competition,  but  we  are  exporting  largely  to  England, 
and  to  some  extent  to  France,  the  druggists'  ware,  prescrip- 
tion bottles,  stoppered  bottles,  and  graduated  bottles  of 
several  manufacturers  being  of  better  qnality  and  greater 
perfection  of  finish  than  any  prodnoea  in  Europe.  Of 
table-glass  we  are  producing  articles  fully  equal  to  the 
English  and  French,  except  in  a  few  styles,  and  our  best 
grades  of  pressed  glass-ware  vary  so  little  from  the  finest 
foreign  out  glass  that,  in  the  language  of  an  eminent  au- 
thority, "  only  expert*  in  the  trade  can  distinguish  between 
them."  In  window-glass  (not  plate)  the  American  manu- 
faoturers  command  the  market,  except  where  the  old  prejn- 
diee  in  favor  of  English  crown-glass  has  not  died  out,  and 
ezoept  also  in  the  very  cheapest  styles  of  German  window- 
glass.  In  plata-glasa,  glass  for  optical  purposes,  and  in 
the  specialties  of  Bohemian  glass-ware  our  manufacturers 
acknowledge  their  present  inferiority  to  European  glass- 
makers  ;  hut  this  inferiority  is  fast  disappearing.  The  sta- 
tistics of  the  importation  of  glass  of  sll  descriptions  for  the 
fiscal  years  1873  and  1B74  are  as  follows :  "There  was  im- 
ported of  oylinder,  crown,  and  common  window  glass  in  the 
year  ending  June  30,  1873,  the  value  of  $2,759,728 ;  in  the 
year  ending  June  30,  1874,  the  importation  had  fallen  olf 
to  $1,881,378;  the  importation  of  cylinder  and  crown 
polished  glass  in  1873  was  $21,217;  in  1874,$14,933.  Of 
flnted,  rolled,  or  rough  plates  of  glass  there  were  imported 
in  1873,  $34,180 ;  in  1874,  $.34,237.  Of  oast  polished  plate, 
not  silvered,  in  1873,  $1,550,857;  in  1874,  $1,655,809.  Of 
cast  polished  plate,  silvered,  in  1873,  $823,076;  in  1874, 
$961,512.  Of  other  manufactures  of  glass  in  1873, 
$2,230,986;  in  1874,  $1,710,009— a  reduction  in  these 
branches  of  $520,000.  The  total  importation  of  gloss  of  all 
sorts  in  the  year  ending  June  30,  1873,  was  $7,420,044:  for 
the  year  ending  June  30,  1874,  $6,257,978 — a  reduction  in 
a  single  year  of  $1,163,066. 

The  invention  of  the  sand-blast  and  its  valne  in  carving, 
etohing,  and  drilling  glass  has  added  greatly  to  the  eco- 
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oomioal  nsei  of  gUn.  Though  attUj  inaoace»bla  in  iti 
yiaoid  oooditioo,  glass  wu  rary  refnustory  in  its  solid  and 
eold  state ;  it  ooald  only  be  oat  by  a  diamond  or  very  hard 
steel  point,  and  some  of  the  choicest  and  heaviest  plates 
would  develop  a  crock  or  flaw  which  would  render  them 
worthless  even  under  these  aiensies ;  bnt  it  can  now  be  out 
in  any  form,  holes  drilled  in  It,  figures  etohed  or  carved  on 
it  in  low  or  high  relief,  and  it  can  be  out  in  any  desired 
shape  without  difficulty.  As  a  oonsequenoe,  plate-glass 
from  one-fourth  to  one-half  an  inoh  in  thickness  is  largely 
introduced  into  our  modem  fumitnre  and  articles  de  {lu-e. 
We  find  it  used  for  small  shelves  at  the  tellers',  eashiers', 
and  bookkeepers'  desks  in  banks,  insursnoe  offices,  and 
stores,  in  hand-mirrors,  parlor  summer -pieoes,  for  covering 
the  dial-plates  of  fine  clocks,  for  library  doors,  vestibule 
floors,  eto.  The  demand  for  the  finer  quaKties  of  glass  is 
thus  very  greatly  incnMsed,  and  we  may  expect  a  corre- 
■ponding  increase  in  its  manafactare.  (We  acknowledge 
our  obligations  for  many  facts  and  statistics  to  R.  Pearsall 
Smith  of  Philadelphia,  and  to  Messrs.  Barr  and  Myers's 
volume  on  PUUburg,  if  Indiutn/  and  Commeree.) 

L.  P.  Brockett. 

Glass  (Henrt),  IT.  S.  TS.,  b.  Jan.  7, 1844,  in  Kentucky ; 
graduated  at  the  Naral  Academy  in  1883 ;  became  a  master 
in  18S5,  a  lieutenant  in  1886,  a  lieutenant-commander  in 
1868 ;  served  in  the  South  Atlantic  squadron  from  July, 
1863,  to  the  close  of  the  civil  war,  where  he  was  conspicuous 
for  energy  and  gallantry.  Commended  by  Lieut.-Com. 
Richard  W.  Meade  in  his  report  of  Deo.  28,  1863,  -for 
"  ooolneas  and  good  servioe."  Fozhjli,!,  A.  Parker. 

Glass-Blowing.  See  Olabs,  by  Csaklm  CI.  Lelako, 
A.  M. ;  and  Glass,  Axbbicait  Makufacturb  op,  by  L.  P. 
Brockett,  A.  M.,  M.  D. 

Glass'boroiigh)  post-T,  of  Clayton  (p.,  Oloucester  co., 
K.  J.,  on  the  West  Jersey  R.  R.,  at  the  junction  of  the 
Bridgeton  branch,  18  miles  S.  of  Philadelphia.  It  bas 
manufactories  of  glass,  and  is  in  a  fertile  region. 

Glasschord.    See  Harhonica. 

Glas8>Clotk  and  Glass- Paper  are  prepared  by 
sprinkling  powdered  glass  upon  paper  or  eloth,  one  side 
of  which  is  moistened  with  thin  glo*.  They  are  nsed  like 
aand-p^er. 

Glass  Crab)  the  name  of  several  transpareot  emsta- 
eeans,  bnt  chiefly  given  to  those  of  the  genus  Phyllottoma, 
family  Phyllostomidie  and  order  Stomapoda.  They  are  so 
perfectly  transparent  that  as  they  float  on  the  water  only 
the  eyes  are  visible.  The  carapace  is  flat,  and  fbrmed  of 
two  bucklers.  There  are  several  species,  found  chiefly  in 
warm  seas.  The  name  might  well  fnolude  the  transparent 
Erichthidsfi,  which  approach  closely  to  the  above. 

Glass  Slip'per.  The  fairy  tale  of  Cinderella  is  known 
in  all  civilized  oountriea.  It  is  of  French  origin.  Tbenrinoo 
presents  Cinderella  with  a  pair  of  slippers  lined  with  min- 
iver or  petit  ver,  a  far  which  was  the  prerogative  of  royalty, 
as  ermine  was  that  of  the  highest  omcor  of  the  law.  The 
story  was  translated  into  English,  and  "  petit  ver  "was  ren- 
dered "  little  glass."  It  was  afterwards  retranslated  into 
French,  and  the  "little  glass"  was  retained.  In  the  Qer- 
man  version  it  Ig  only  the  small  sise  of  the  slipper  which 
serves  as  a  means  of  recognition ;  the  glass  is  left  out. 

WlLLIAX  Detmou). 

Glass  8Bake«  the  Opkuaurm  veiUrali;  a  snake-lik* 
lisard  of  the  U.  S.  It  oompletely  re- 
sembles a  serpent  at  first  sight,,  bnt  has 
eyelids  (whien  no  snake  possesses),  and 
other  anatomical  peouliarities  which  as- 
sociate it  appropriately  with  the  liaards. 
It  is  variously  colored,  and  is  ofUn 
two  or  three  feet  long.  It  is  harmless, 
and  i*  fonnd  in  woods,  and  especially  in 
sweet-potato  fields  in  the  South.  When 
smartly  struok  with  a  stick,  it  ofben 
breaks  into  several  pieees,  wbeDoa  the 
name. 

Glass,    Solable.      6e«    Water 
Oi-AMi-  Olass  Snake. 

Glass  Sponge,  a  name  of  various  sponges  of  the  gen- 
era tfyatonema,  HoUenia,  Rottella,  Pheronema,  Euplectelln, 
eto.,  of  which  the  typical  forms  have  the  silioeons  sponge- 
spicules  prolonged  into  a  flexible,  loosely-twisted  cable  of 
glassy  threads.  Whether  this  cable  serves  to  moor  the 
sponge  or  not  is  a  point  on  which  various  opinions  have 
b«en  expressed.  The  first-mentioned  genus  is  remarkable 
for  having  upon  the  sponge  a  mass  of  homy  elevations,  by 
some  considered  as  consisting  of  polyps  parasitic  upon  the 
sponge;  by  others  as  a  polyp-mass  upon  which  the  sponge 
is  parasitio  and  by  stlU  others  as  a  part  of  the  sponge 
itself. 


Glass  Staining  and  Painting.  See  Qlass,  by 
Charles  O.  Leland,  A.  M. 

Glas'tenbvrr,  tp.  and  post-v.  of  Hartford  eo..  Conn., 
on  the  E.  bank  of  the  Connectiont  River,  7  miles  S.  £.  of 
Hartford.  The  township  contains  several  Tillages,  and  has 
important  manufactures.     Pop.  8560. 

Glastenbarr,  poet-tp.  of  Bannington  eo.,  Vt.   P.  lit. 

Glas'tonbnry,  town  of  England,  in  the  oounty  of  Som- 
erset, with  some  interesting  remains  of  its  onoe  celebrated 
Benedictine  abbey.  Many  writers  believe  that  the  mythical 
isle  of  Avalon  was  originally  identioal  with  the  peninsula 
where  Glastonbury  stands ;  but  this  is  doubtful.  Tbe  river 
Brae  flows  by  the  old  town,  which  was  anciently  an  epis- 
copal city.     Pop.  3670. 

Glatz,  or  Glaz,  town  of  Pmssia,  in  the  province  of 
Silesia,  on  the  Neissc.  It  is  a  strong  fortress,  and  has  ex- 
tensive manufaotures  of  damask,  linen,  ribbons,  and  plush. 
Pop.  11,541. 

Glan'ber's  Salt  [named  from  J.  R.  Glauber,  its  dis- 
coverer (1604-68)],  called  formerly  »al  mirabife,  the  neutral 
sulphate  of  soda  (BO«NailOOHi),  n  salt  found  native  in  tea- 
water,  in  mineral  springs,  and  especially  in  tbe  alkaline 
soils  and  water*  of  the  Western  plains  and  mountains  of , 
the  TJ.  8.  It  was  formerly  much  used  in  medicine  as  a 
cathartic,  but  is  now  so  employed  chiefly  in  veterinary 
practice.  In  the  arts  its  formation  takes  place  on  a  very 
extensive  scale  during  the  production  of  carbonate  of  eoda 
from  common  salt.  The  sulphate  is  eonverted  into  the  car- 
bonate of  soda  by  various  methods.  (See  Soda.) 

Glan'chan,  town  of  Sazooy,  on  the  Uulde.  It  is  pio- 
tnresqucly  situated,  and  has  very  extensive  manufactures 
of  cotton,  paper,  and  difierent  kinds  of  hardware.   P.  22,036. 

Glan'cias  [rxavx^ot],  a  statuary  of  iEgina,  flourished 
about  490-476  B.  c,  celebrated  for  his  statues  of  combatants 
in  the  games.  He  oast  the  chariot  and  a  statue  of  Gelon, 
eonqucror  In  the  chariot-race  Olympiad  73;  made  statnes 
of  the  wrestlers  Pbilo  of  Corcyra  and  Olaucus  of  Caiystns, 
and  also  of  Theaguas  the  Thasian,  oonqneror  at  the  Olym- 
pic games  01.  75.  H.  Dbislkr. 

Glaacias  [rA«nu'iw],  a  distinguished  physician  of  the 
Empiric  school,  teacher  of  Heraclides  of^Tarentum,  and 
one  of  the  earliest  interpreters  of  the  writings  of  Hippo- 
orates,  to  which  he  drew  np  a  sort  of  lexicon  of  the  dimcnlt 
words  in  alphabetical  order,  but  too  much  in  detail,  aa 
ErotJan  implies  in  referring  to  the  work  in  his  own  glossary, 
still  extant.  E.  Bbisler. 

Glanco'ma  [from  the  Gr.  yKtLvnit,  "  light-green,"  sl- 
Inding  to  the  greenish,  hlnisb,  or  reddish  tint  sometimes 
seen  upon  the  eye  in  this  diecase],  a  dieease  characterized 
by  a  general  inflammatory  action  in  the  different  parts  of 
the  eye,  attended  by  increase  in  the  bulk  of  the  fluids  con- 
tained, and  marked  by  a  gradual  loss  of  sight  and  by  pain, 
often  very  intense.  It  is  acute  or  chronic.  The  ophthal- 
moscope affords  the  surest  tests  of  its  existence.  It  is  a 
disease  of  advanced  life,  and  very  ft«qacntly  leads  to  com- 
plete blindness.  "Fhe  best  treatment  begins  in  the  early 
performance  of  Iridcotomy,  which  sometimes  arrests,  and 
almost  always  palliates,  the  symptoms. 

Glan'conite,  a  mineral  of  green  oolor  occurring  aboa- 
dantly  in  Secondary  and  Tertiary  greensaads  and  chloritio 
marls,  and  composed  of  silioa  46  to  56  per  cent.,  ierroas 
oxide  20  to  25  per  cent.,  potash  5  to  13  par  oent.,  alonina 
4  to  14  per  cent.,  and  water  0  to  10  per  oent. 

Glan'eu*  [rAavxet],  an  artist  of  Chios,  said  to  have  in- 
vented the  art  of  aoldaring  metals.  His  most  fainins  work 
was  the  eelebrstad  iron  base  on  which  was  plaoed  a  silver 
vase,  dedicated  by  Alysttes  II.,  king  of  Lydia  (617-561)^ 
to  the  god  at  Delphi,  spoken  of  with  admiration  by  Heiod- 
otns,  and  so  enpcrior  in  workmanship  as  to  have  given 
rise  to  the  proverb  rAotfxov  Hx^.  (Sea  Silliq,  Dirt.  Artith, 
s.  V.)  H.  Drkiler. 

Glancas  frAavimt],  the  name  of  several  personages  who 
flgure  in  the  Greek  hcrole  traditions.  The  most  important 
was  a  Bcsotian  fisherman,  who  by  luck  ate  of  a  divine  herb 
whieh  made  him  immortal.  Ho  bnilt  the  Argo,  was  helmi- 
man  for  the  Argonauts,  and  beoame  a  sea-god  whose  oracles 
ware  very  famous. 

Glanx  [Gr.],  a  genus  of  primnlaecous  plants,  represented 
on  the  North  Atlantic  shores  of  Europe  and  America  by  the 
O.  maritima,  a  little  fleshy  perennial,  which  also  grows  be- 
yond the  Mississippi,  to  tba  north-westward.  Its  fleshy 
leaves  make  good  pickles. 

Glebe  [Lat.  gUha,  "arable  soil"], in  English  ecclesias- 
tical law  the  land  which  belongs  to  a  church.  It  constitutes 
a  part  of  the  revenue  of  a  benefice,  and  is  vested  in  the  par- 
son or  vicar.  By  a  recent  statute  certain  eommissioner* 
have  power  to  ascertain  and  define  the  boundaries  of  the 
glebe-lands  of  any  beneflce,  or,  with  consent  of  tbe  ordinary 
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or  patron,  to  exohsnge  them  for  other  landi,  either  in  the 
nme  or  an  adjoining  parish. 

Oborob  Chasb.    Bctiskd  bt  T.  W.  DvmBT. 

dede.  A  bird  mentioned  in  the  aathorlied  Engliah 
Teraion  of  the  Bible  under  this  name  is  generally  believed 
to  lie  the  common  Icite  {Milvut  rer/alit)  of  the  Old  World, 
though  some  authorities  make  it  some  species  of  rulture. 

Gledit'sohia  [named  from  J.  G.  Gleditsoh  (1714-80)], 
a  genus  of  trees  of  the  order  Leguminosn,  represented  in 
the  U.  S.  by  the  honey-locnst  (ff.  iriacanlhot)  and  the  water- 
looast((?.  mouospsrnui).  Althongh  it  shares  the  name  of 
looust  with  the  Robmia  Pitudacaeia,  it  differs  widely  from 
that  tree,  espeoially  in  its  more  compound  leaves,  small 
leaflets,  compound  thorns,  large  flat  pods  filled  when  ripe 
with  a  sweet  boney-Uke  sabstsnoe,  and  its  ineonspieu- 
eus  flowers.  It  is  a  good  hedge-plant  and  an  ornamental 
tree.  Its  timber  is  very  heavy,  resembling  that  of  tho  oom- 
mon  locust,  but  coanter.  The  water-locust  is  a  small  tree 
growing  in  swamps  in  the  West  and  South-west.  There  are 
one  or  two  North  Asiatic  species.  (See  Loccar.) 

GleCi  a  species  of  musical  composition  in  three  or  four 
parts,  and  usually  of  two  or  more  movements,  originally 
written  for  voices  without  instrumental  accompaniment. 
The  term  "  glee "  is  supposed  to  be  a  modification  of  tho 
Anglo-Saxon  word  gligg,  signifying  music  generally,  but 
popularly  applied  to  those  pieces  which  were  ordinarily 
of  a  social,  cheerful,  and  even  convivial  character,  tboueh 
at  times  glees  were  more  grave  and  serious,  both  in  tho 
drift  of  the  words  and  the  style  of  the  masio.  The  glee  is 
of  English  origin,  and  appears  to  have  sprung  ftrom  tho 
old  "part-songs"  and  madrigals  which  were  furnished  in 
abundance  by  the  composers  of  the  sixteenth  and  sereD- 
teenth  centuries,  and  were  commonly  used  on  occasions 
of  joy  and  festivity,  as  well  as  for  social  entertainment  in 
private  circles.  By  degrees,  the  distinctive  marks  of  these 
several  classes  of  compositions  have  been  more  or  less  ob- 
literated, and  the  name  glee  is  now  given,  in  a  broad  sense, 
to  almost  any  secular  part-song  of  two  or  three  movements. 
For  the  most  part,  also,  the  modem  glee  has  an  Instra- 
msntal  accompaniment,  of  equal  importance  with  the 
Toice-parts  for  the  full  expression  of  the  composer's  ideas. 
Among  the  most  distingiiished  writers  of  glees  may  be 
named  Dr.  Ame,  Dr.  Cooke,  Dr.  Csloott,  Dr.  Hayes,  Dr. 
Nares,  Lord  Moraington,  PaxtOD,  Danby,  SpoCorth,  Ste- 
vens, and  Webbe.  Wiluak  Bt^mnoK. 

Gleet.     See  OoiroRRRtBA. 

Gleig  COeoroe  Robert),  H.  A.,  b.  at  Sterling,  Scotland, 
Apr.  20, 1796,  son  of  the  bishop  of  Brechin,  was  edneatecl 
It  Glasgow  and  Balliol  College,  Oxford ;  entered  the  army 
in  1812;  served  against  Napoleon  and  in  the  0.  S.,  ami 
was  badly  wonndcl  near  Washington,  D.  C. ;  took  orders 
in  the  Church,  and  after  receiving  several  preferments  was 
made  chaplain-general  of  tho  British  army  in  1846,  which 
position  he  still  nolds  (187S).  In  1848  he  iieoame  a  preb- 
endary of  St.  Panl's.  Author  of  many  historical  and  other 
works,  among  which  are  The  Subaltern  (1825) ;  Bin.  of 
BritUh  India  (4  vols.,  1831-33) ;  Familv  Hitl.  of  England 
(3  vols.,  1838-54)  j  a  1  volume  ffiet.  of  England;  a  lau- 
datory Memoir  of  Warre»  Hattinge  (1841)  j  Military  Hit. 
of  Great  Britain  (1845);  Oampaigm  of  Wathinglon  and 
JVto  Orleaiu  (1847);  Life  of  Olive  (1848);  and  Life  of 
Wellington  (1859),  besides  tales,  devotional  and  didaelic 
works,  sermons,  vie. 

Glei'witz,  town  of  Prasaia,  in  the  province  of  Silesia, 
•B  the  Klodnita.  It  has  large  iron-foundries,  breweries, 
and  leather  manufactories.     Pop.  11,038. 

Glen  As'hoT,  post-tp.  of  Leelanaw  eo.,  Mich.    P.  405. 

Glen'bam,  post-tp.  of  Penobsoot  co.,  Me.    Pop.  720. 

Glenpoe',  a  valley  of  Scotland,  in  the  county  of  Ar- 
gyte,  famous  both  for  its  wild  scenery  and  for  the  massaore 
of  the  Hacdonalds  which  took  place  here  in  1892. 

GlencoCj  post-v.  and  tp.,  cap.  of  McLeod  co.,  Minn., 
is  situated  on  the  Buffalo  River,  60  miles  W.  of  St  PanI, 
on  the  Hastings  and  Dakota  R.  R.  It  has  several  good 
hotels,  2  grain-elevators,  3  churches,  1  weekly  newspaper, 
and  a  seminary.  It  is  in  the  centre  of  a  rich  farming  conn- 
try,  and  has  an  abundance  of  timber  and  water.  Pop.  487. 
L.  Hall,  Ed.  "  Olekooe  Webklt  Rboisteb. 

Gleacoe,  post-tp.  of  Buffalo  co.,  Wis.     Pop.  676. 

Glea  COTe,  post-v.  of  Oyster  Bay  tp.,  Qneens  eo.,  N.  Y., 
has  a  flie  insurance  company,  a  oom-atarch  factory,  3 
churches,  and  2  weekly  newspapera.  It  ia  on  the  Loonat 
Valley  branch  of  the  Long  Iiland  R.  R. 

Glen'dale,  post-v.  of  Stockbridge  tp.,  Berkahire  oo., 
Mass.,  on  the  Honaatonic  River  and  R.  R.,  18  miles  B.  W. 
of  Pittsfleld,  has  important  manufactures  of  paper,  wool- 
lens, etc. 

Gleadale,  tp.  of  McLeod  oo.,  Minn.    Pop.  627. 


6le»d*le,  tp.  of  Seott  co.,  Minn.    Pop.  387. 

Glendale,  a  r.  of  Washoe  oo.,  Ner.    Pop.  120. 

Glendale^  post-v.  of  Hamilton  eo.,  0.,  on  the  Cinoin- 
nati  Hamilton  and  Dayton  R.  R.,  15  miles  from  Cincinnati. 
It  ia  the  site  of  a  female  seminary.    Pop.  1780. 

Glendale,  post-tp.  of  Monroe  co..  Wis.    Pop.  679. 

Glendale,  Battle  of.  See  Frazier's  Faru,  Bat- 
tle OP. 

Glen'don,  a  b.  of  Northampton  co..  Pa.,  on  the  liehi^h 
River,  2  miles  8.W.  of  Boston,  on  the  Lehigh  Valley  R.  R. 
and  the  Central  R.  R.  of  New  Jersey.  It  has  manufactures 
of  iron.    Pop.  707. 

Glendora'do,  tp.  of  Benton  eo.,  Uinn.    Pop.  139. 

Glen'dower  (Sir  Oweh),  (Otrain  Qlyndm-  ihi),  b.  in 
Merionethshire,  Wales,  about  1360,  great-grandson  of  Lle- 
wellyn, the  last  Welsh  monarch ;  studied  law,  was  made  a 
barrister  of  London,  became  an  esquire  of  Richard  XL's 
guard,  and  in  1387  was  knighted.  Suspected  of  disloyalty 
by  Henry  IV.,  a  part  of  his  estates  were  given  to  LordOrey 
of  Ruthin  (1399),  and  having  appealed  in  vain  for  redress 
to  ParliamcDt,  he  in  1400  took  arms,  declared  himself 
monarch  of  Wales,  and  carried  on  war  with  general  supcof^s. 
though  opposed  by  Henry  TV.  in  person,  Lord  Talbot,  and 
other  able  leaders,  among  whom  was  Sir  Edward  Mortimer, 
whom  he  won  to  bis  side.  He  then  entered  into  an  alliance 
with  the  Pcrcies,  after  whose  final  defeat  he  still  carried  on 
the  war  with  varying  fortunes,  with  the  aid  of  the  French. 
Henry  V.  finally  offered  him  fnll  pardon ;  shortly  after 
which  he  d.  at  Monnington,  Herefordshire,  Sept.  20, 1416. 

Glen  EI'der,  post-tp.  of  Mitchell  co.,  Kan.    Pop.  25. 

Glenelg%  a  river  of  Australia,  in  Victoria,  where  it 
rises  in  the  Qrampian  Mountains.  It  passes  into  South 
Australia,  and  falls  into  the  Southern  Ocean  £.  of  Cape 
Northumberland. 

Glengar'ry ,  the  most  easterly  county  of  Ontario,  Can- 
ada, bounded  on  the  6.  E.  by  the  St.  Lawrence  River,  and 
on  the  E.  by  the  province  of  Quebec.  Area,  about  440 
square  miles.  It  is  judicially  united  with  Stormont  and 
Dundas  cos.  Cap.  Cornwall,  Stormont  eo.  It  is  traversed 
by  the  Grand  Trunk  Railway.     Pop.  20,524. 

Glen'ham,  post-r.  of  Fishkill  tp.,  Dutchess  co.,  N.  T., 
on  tho  Dutchess  and  Colombia  R.  R.,  5  miles  E.  of  New- 
burg.    It  haa  important  woollen  manufactures.    Pop.  924. 

Glen  Ha'Ten,  tp.  and  post-v.  of  Grant  eo.,  Wia.,  on 
the  Hiwiasippi,  20  milea  S.  of  Prairie  du  Chien.  Pop.  of 
T.  163;  of  tp.  1177. 

Glenmore,  tp.  of  Brown  co..  Wis.    Pop.  780. 

Glenn,  post-v.  and  tp.  of  Montgomery  eo.,  N.  T.,  on  the 
S.  side  of  the  Mohawk.  The  village  has  a  ebeese-foctory 
and  other  Industrial  interests.  The  tp.  contains  Fdlton- 
tille  (which  sec)  and  other  villagea.     P.  146;  of  tp.  2782. 

Glenn  Spring,  post-tp.  of  Spartanburg  co.,  8.  C,  86 
miles  N.  W.  of  Columbia,  nas  saline  sulphur  springs,  re- 
sorted to  for  the  cure  of  dyspepsia  and  other  complaints.  Tho 
scenery  is  pleasant  and  the  climate  de1ighti\il.    Pop.  1814. 

Glenrock',  tp.  of  Nemaha  co..  Neb.     Pop.  682. 

Glen  Rock,  post-v.  of  Shrewsbury  tp.,  York  oo..  Pa., 
on  the  Northern  Central  R.  R.,  15  miles  8.  of  York.  Has 
maaufaetmes  of  cordage,  woollen  goods,  etc.,  a  national 
bank,  and  a  weekly  newspaper.  Iron  ore  is  found  in  the 
vicinity.     Pop.  537. 

Giearor',  a  valley  of  Sootlaad,  in  the  oonnty  of  Invar- 
aloBg  the  Boy,  whiab  nini  into  the  Bpean.     On  each 


aide  of  tbia  railay,  and  at  ezaetly  the  same  elevation,  ap- 
pear  three  roada  or  shelves  running  parallel  with  each  oth- 
er, the  flrat  at  ao  elevation  of  1139^  feet  above  the  level  of 
the  sea,  the  second  80  feet  lower,  and  the  third  212  feet 
lower  than  the  second.  This  most  remarkable  phenomenon 
has  been  explained  as  caused  either  by  the  subsidence  of  a 
lake  or  by  the  rising  of  the  Uuid.  The  popular  explana- 
tion declares  the  shelves  to  be  the  roads  of  the  heroes  of 
Oasian. 

Glen  ttoj,  poat-T.  of  Howard  eo.,  Ia. 

Glen'B  Falls,  poat-v.  of  Warren  eo.,  N.  T.,  ia  on  the 
Rensselaer  and  Saratoga  R.  R.,  50  miles  by  rail  N.  of  Al- 
bany, on  the  Hudson  between  Saratoga  Springs  and  Lake 
George,  9  miles  from  the  latter.  It  is  noted  for  its  eave, 
water-power,  mills,  lime,  block  marble,  oanal,  water-works, 
beantiral  fountain,  and  handsome  soldiers'  monument.  It 
has  a  large  iron-fonndry|  maohine-ahop,  gasworks,  paper- 
mill,  2  grist-mills,  1  stone-aawing  mill,  9  large  saw  mills 
run  by  water-power,  with  a  total  of  42  gates,  6  lath-mills, 

2  steam  saw  and  planing  mills,  2  plaster-mills,  28  lime- 
kilns, which  turn  out  over  480,000  barrels  of  lime  annually, 

3  carriage  manufactories,  a  sewing-machine  factory,  2  gnn- 
shops,  3  hanks,  2  weekly  newspapers,  a  ladies'  seminary. 
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mokdemy,  insnnaoe  oompany,  2  open-hoiues,  7  cburaiiai. 
Pop.  4500.  Ed.  "  auEia  Fall*  UmnuiutuR." 

Glen'Tille,  tp.  of  Russell  oo.,  Als.    Pop.  1712. 

GlenTille«  tp.  and  post-v.  of  Schenectady  oo.,  N.  T., 
on  (he  N.  side  of  the  Mohawk,  here  orossed  by  the  iron 
railroad  bridges  of  the  New  York  Central  and  the  Saratoga 
branch  of  the  Rensselaer  and  Saratoga  K.  R.,  and  by  two 
other  bridges.     Pop.  297.?. 

GlenTille,  tp.  and  post-r.,  cap.  of  Gilmer  oo.,  West 
Vft.,  3 J  miles  S.  of  West  Union.     Pop.  174;  of  tp.  1422. 

Glen'wood,  city  and  tp.,  cap.  of  Hills  oo.,  la.,  on  the 
Burlington  and  Missouri  River  R.  R.,  20  miles  S.  of  Coun- 
cil Bluffs.  It  has  1  national  bank,  1  foundry,  1  soap-fao- 
tory,  1  furniture  manufaotory,  4  churobcs,  2  newspapers,  2 
hotels,  1  livery  stable,  and  the  usual  number  of  stores,  etc. 
Pop.  of  oity,  1291  j  of  tp.,  exclusive  of  city,  842. 

Q.  M.  McBhidk,  Maxaoeb  "  Opisiox  "  Offict. 

Glenwood,  tp.  of  Winneshiek  co.,  la.    Pop.  1196. 

Glenwood,  post-tp.  of  Aroostook  eo..  Me.    Pop.  185. 

Glenwood,  post-v.  and  tp.,  cap.  of  Pope  eo.,  Minn.,  is 
situated  in  a  beautiful  wooded  glen  100  feet  below  the  level 
prairie,  overlooking  Lake  Whipple.  It  has  good  hotel  ao- 
oommodations,  exoellent  schools,  stores,  mill,  shops,  water- 
power,  1  weekly  newspaper,  and  a  substantial  trade.  Pop. 
of  tp.  214.  Bd.  of  "  Eaole." 

Glenwood,  post-r.  and  tp.  of  Schuyler  co..  Mo.,  120 
miles  N.  of  St.  Louis,  on  St.  Louis  Kansas  City  and  North- 
ern R.  R.,  65  miles  W.  of  the  Mississippi  River,  on  the 
Missouri  Iowa  and  Nebraska  R.  R.,  and  2  miles  from  the 
county-seat.  It  has  a  woollen-factory,  a  foundry,  a  ma- 
chine-shop, a  flouring-mill,  a  hob  and  spoke  factory,  2 
wsgon-factories,  2  ohurches,  2  hotels,  1  newspaper,  a 
910,000  school-bouse,  1  bank,  etc.  Principal  business,  man- 
ufacturing and  shipping.     Pop.  of  tp.  1101. 

H.  I>.  B.  ClITLEK,  Ed.  "  CRITaRIOB." 

Gles'Bom,  tp.  of  Doplin  oo.,  N.  C.    Pop.  481. 

Gleyre  (Gabriel  Charles),  a  IVenoh  painter,  b.  at 
Chevilly,  canton  de  Vaud,  Switserland,  in  1807 ;  studied  at 
Lyons  and  at  Paris  under  Hersent;  went  to  Italy,  and 
made  close  study  of  Italian  art;  thence  to  the  East,  Egypt, 
Abyssinia,  Turkey,  Greece.  His  pictures  are  not  numerous. 
St.  John  at  Patmo;  Evening,  Tkt  Departure  of  the  Apoitlet, 
The  AympA  Echo,  Bacchante;  Pentecoit,  The  Execntinn  of 
Majnr  Duval,  are  the  best  known ;  but  all  hil  work  is  re- 
markable for  the  combination  of  severe  study  with  strong 
imagination  and  freedom  from  conventional  rules.  An  at- 
tack of  ophthalmia  which  threatened  loss  of  sight  inter- 
rupted bis  aotivity,  and  perhaps  gave  to  his  later  pieces 
the  tone  of  melanoholy  whioh  pervades  them ;  but,  though 
exhibiting  less  than  becomes  his  fame,  be  still  produces 
works  whioh  museums  and  churches  are  proud  to  obtain. 
Paul  Delarocho,  no  longer  able  to  toaoh  himself,  advised 
his  pupils  to  pursue  their  studios  in  the  studio  of  Gleyre, 
the  "  poet-painter,"  as  be  wa«  oalled  at  the  beginning  of 
his  career.  0.  B.  FBOTHiicaHAK. 

Glid'den,  tp.  and  post-v.  of  Carroll  oo.,  la.,  on  the 
Chicago  and  Nortb-westom  R.  R.,  100  miles  N.  B.of  Conn- 
eil  Bluffs.     Pop.  of  V.  177 ;  of  tp.  438. 

Glid'dea  (Georoc  D.  B.),  IT.  8.  N.,  b.  Apr.  15, 1844,  in 
Maine ;  graduated  at  the  Naval  Academy  in  1863 ;  baeame 
a  master  in  1860,  a  lieutenant  in  1867,  a  lieutenant-oom- 
mandor  in  1868 ;  served  in  the  Seminole  at  the  battle  of 
Mobile  Bay  (Aug.  5, 1864),  and  received  the  conuaaDdation 
of  his  commanding  officer.  Com.  Edward  Donaldson,  for 
behaving  "with  the  utmost  ooolness "  during  the  action. 

FozBALL  A.  Parker. 

GUd'don  (George  Roanrs),  b.  in  Devon,  England,  1809, 
was  the  son  of  John  GIiddon,the  IT.  S.  consul  to  Egypt,  in 
which  country  the  son  lived  twenty-three  years,  and  was 
long  IT.  S.  vice-oonaul  at  Cairo ;  leotnrod  in  the  17.  S. ;  be- 
came agent  of  the  Honduras  Interooeanie  Railway,  and  d. 
at  Panama  Nor.  16, 1857.  Author  of  Memoir  on  the  Cot- 
ton of  Egypt,  1841;  Appeal  to  the  Antiquariet  on  the  De- 
etrtiction  of  the  Afonwnente  of  Egjfpt,  1841 ;  Bgjfptian  Arelue- 
oUiqy,  1841 ;  Otia  JBgyptiaca,  1849  ;  Aneieni  Egypt,  1850 ; 
and,  with  Dr.  J.  C.  Nott,  wrote  Typee  of  Sfankind  (1854) 
and  hdigenoue  Racee  of  the  Earth,  1857,  etc. 

Glio'ma  [Gr.yXia,  "glue"], plu.  Gliomata. atnmorof 
the  brain-substanee,  believed  to  be  produced  by  excessive 
growth  of  connective  element  of  that  substance  at  the  ex- 
pense of  the  proper  nervo-elamy  ts.  It  eonsists  of  a  Anely 
reticulated  material  containing  many  roundish  nuclei.  It 
is  not  definitely  circumscribed,  and  never  involves  the 
meninges.  It  was  formerly  confounded  with  cancer,  from 
which  it  appears  to  be  quite  distinct.  Its  diagnosis  is  very 
obiioure  during  life,  and  its  treatment,  when  suspected  to 
exist,  can  be  only  palliative  of  tho  symptoms,  such  as  local 


or  general  paralysis,  whioh  may  be  present.  It  ii  a  dis- 
ease of  youth,  rather  than  of  old  age. 

Glia'an  (Kodxbt),  M.  D.,  b.  Jan.  29, 1837,  at  Linganore, 
Frederick  oo.,  Md. ;  graduated  in  the  medical  department 
of  the  University  of  Maryland,  Baltimore,  Md.,  Mar.,  1840; 
passed  an  examination  before  an  army  medioal  board  in 
Nov.,  1849  ;  oommissioned  an  assistant  snrgeon  U.S.A.  ia 
May,  1850 ;  ten  years'^serrice  in  the  army — five  being  on 
Plains,  and  live  in  Oregon  during  her  Territorial  Indian 
wars ;  has  been  for  fifteen  years  in  successful  practice  of 
bis  profession  at  Portland,  Or. ;  is  president  of  the  medieil 
society  of  Multnomah  eo.  Author  of  various  articles  on 
Climate  and  Medical  Topography,  and  a  Journal  of  Arvy 
Life,  published  in  1874. 

Glis'son  (Francir),  M.  D.,  b.  at  Rampisham,  Dorset- 
shire, Eng.,  1597 ;  took  tho  master's  degree  at  both  Cam- 
bridge and  Oxford;  took  the  degrees  in  medicine  at  Cam- 
bridge (M.  D.  1634),  and  in  tho  same  year  became  profes- 
sor of  physic  there ;  held  the  royal  professorship  of  medi- 
cine in  tho  College  of  Physicians,  London,  and  in  1639  l;e- 
eame  professor  of  anatomy  there.  He  wrote  learned  Latin 
treatises  on  the  anatomy  of  the  liver  (1654),  on  rickets 
(ICoO),  on  the  intestines  (1676), and  other  works;  practised 
at  London  and  Colohester ;  had  a  wide  fame  as  a  subtle  and 
profound  philosopher  and  a  skilful  anatomist.  His  fame 
is  peqjelaated  in  "  Glisson's  capsule,"  a  constituent  of  the 
liver  first  discovered  by  him.  He  was  a  royalist.  D.  in 
London  1677. 

Giis'son  (Oliter  8.),  b.  Jan.  18,  1809,  in  Ohio ;  en- 
tered the  aavy  as  a  midshipman  Nov.  1, 1826;  became  a 
passed  midshipman  in  1832,  a  lieutenant  in  1837,  a  com- 
mander in  1855,  a  captain  in  1862,  a  commodore  in  1866, 
a  rear-admiral  in  1870  ;  retired  in  1871.  He  commanded 
the  steamer  Santiago  de  Cal>a  in  both  tho  Fort  Fisher 
fights.  Rear-admiral  Porter,  in  his  "commendatory  let- 
ter" of  Jan.  28,  1865,  writes:  "To  Cspt.  O.  H.  Gllsson, 
oommanding  the  Santiago  de  Cuba,  I  am  particularly  in- 
debted for  his  teal  in  covering  the  troops,  landing  guns, 
and  taking  his  diviiion  into  action.  1  recommend  him 
for  promotion."  Foxhall  A.  Parker. 

Globe,  Artiflcial,  a  sphere  on  whioh  is  a  map.  Globes 
set  forth  the  earth  or  heavens,  and  are  called  terrestrial  or 
odestial.  On  the  latter  the  stars  appear  as  they  would  if 
seen  from  the  centre  of  tho  earth,  while  the  former  is  a 
literal  copy  of  the  earth  itself,  with  the  addition  of  lines  or 
eirolea  to  enable  os  to  determine  tbo  position  of  places  and 
the  movements  of  the  sun  and  planets.  The  globe  is  thus, 
in  reality,  a  spherical  map,  and  is  superior  to  an  ordinary 
piano  chart  by  giving  more  readily  an  understanding  of 
the  relative  distances  of  places,  especially  as  regards  their 
position  on  the  ball,  and  In  determinii^  problems  in  navi- 
gation and  time.  By  its  aid  many  important  questions  may 
be  solved,  if  not  very  accurately,  at  least  promptly,  and 
well  enough  for  most  practical  purposes.  In  schools, 
globes  are  invaluable  as  a  step  in  "object  teaching,"  sinoe 
by  familiarity  with  them  the  young  obtain  far  better  ideas 
of  general  geography  than  they  can  from  plane  charts, 
as  appears  from  the  spherical  map.  The  oldest  globe 
in  existence  is  that  in  the  Museum  Borgia  at  Vellctri, 
probably  from  tho  year  1225.  Celestial  globes  of  gold,  on 
which  the  stars  were  represented  by  pearls,  were  made 
by  the  Arabs.  But  the  impetus  which  the  Arabs  gave  to 
astronomy  and  geography  was  discouraged  by  the  Churcli^ 
whioh  opposed  the  theory  that  tho  world  was  round.  The 
first  modem  globe-maker  was  Johann  SchSncr  (b.  1477  at 
Karlsiadt  In  Franoonia),  a  distinguished  mathematician 
and  astronomer.  Tyebo  Brahe  also  made  many  globes; 
one  of  these,  4  feet  7  inches  in  diameter,  and  made  of  cop- 
per, was  seen  by  M.  Pioard  at  Copenhagen  in  1671. 

The  process  of  making  globes  is  simple,  bnt  require* 
great  accuracy.  A  ball  of  iron  or  of  wood,  to  serve  as  a 
base  on  which  to  make  the  globe,  is  first  mode,  with  stout 
wires  projecting  from  the  poles.  It  is  covered  with  a  ooat- 
ing  of  dry  paper,  and  on  this  are  laid  as  many  sheets  of 
ooarae  soft  or  nard  paper,  damped,  as  are  necessary  to  the 
requisite  thickness,  wnich  is  generally  half  an  inch,  mora 
or  less,  according  to  the  size.  This  of  course,  when  dry, 
makes  a  hollow  ball  of  papier~mdch(  or  thick  pasteboard. 
When  dry  it  is  hung  by  the  wires  in  sockets,  and  made  to 
turn  rapidly,  and  while  so  revolving  the  edge  of  a  sharp 
knife  outs  the  globe  into  two  hemispheres.  A  round  stick 
for  an  axis  and  support  is  plaoed  within,  and  a  stout  wire 
projecting  from  either  end  forms  the  poles.  The  two  seg- 
ments are  then  united  and  joined  with  glue.  This  is  plaoed 
in  a  semicircular  disk  or  band  of  steel,  and  being  coated 
with  whiting  and  site  is  made  to  revolve.  The  edge  of  the 
steel  band  removes  any  excess  of  site,  the  process  being  in 
fact  turning.  The  equator  and  ecliptic  and  lines  of  latitude 
and  longitude  are  then  marked  with  great  care.  The  two 
crossings  of  the  equator  and  ecliptic,  or  the  points  of  the 


bigitizedbyLjOOgic 


GLOBE  AMARANTH— OLOUCESTEB. 


577 


equinoxes,  are  ntnally  the  line  of  the  first  meridian,  and 
from  the  point  of  the  Teraal  eouinox  the  degrees  on  the 
eqnator  and  celiptio  begin.  Tne  maps,  whioh  are  gene- 
rally made  in  twenty-four  pieces,  with  two  eircniar  pieoei 
for  the  poles,  are  now  fitted  and  pasted  on.  They  are  then 
dried  and  highly  sited  hefore  being  Tamlibed.  The  brass 
•irale  in  which  most  globos  hang  by  their  poles  is  sailed  the 
■nirersal  meridian,  since  any  given  place  on  the  earth's 
tarfaee  may  come  within  it.  This  brass  meridian  ii  held 
within  the  broad  flat  circle  of  wood  called  the  horison  by 
sliding  in  two  grooves.  Of  late  years  the  horiion  has  in 
tome  globes  been  so  constructed  as  to  revolve  with  eaM. 
This  horiion  is  mpported  by  two  arms  and  a  base  forming 
a  stand,  on  which  it  rests.  By  sliding  the  meridian  the 
poles  of  the  globe  can  of  coarse  assume  any  point  from  the 
norixon  to  the  vertical.  The  brazen  meridiah  is  divided  into 
S60  equal  parts  called  degrees.  On  one  side  of  the  meridian, 
or  the  lover  $eiHicircle,  they  are  numbered  from  1  to  90 
tnm  the  poles  to  the  equator,  to  give  the  elevation  of  the 
former.  In  the  upper  semicircle  the  same  numbers  from 
the  eqnator  to  the  poles  are  used  to  ascertain  the  latitude 
of  any  point  on  the  earth's  surface.  Excellent  globes  are 
made  in  London,  but  when  ordered  from  a  distance  or  for 
the  colonies  tbey  are  often  faulty.  A  globe  costing  £18 
was  supplied  in  1870  by  one  of  the  best  makers  in  London, 
on  which  the  city  of  Chicago  was  not  to  be  found  ;  and  a  very 
large  one  which  is  now  by  the  writer  contains  an  incredible 
number  of  similar  errors  in  its  American  geography.  Ex- 
eellent  globes  are  now  made  by  several  American  manu- 
factniers.  Many  of  them  are  unexcelled  by  any  produced 
abroad.  Cbarlks  G.  Leland. 

Globe  Am'aran  thy  the(7oinpikr«ttay2a&o>a,  a  flowering 
plant  well  known  in  eultiration  for  its  globose  purple  or 
white  heads  of  imperishable  flowers — one  of  the  kinds 
known  as  immortellet.  This  species  is  East  Indian.  Many 
of  the  South  American  species  (herbs  or  shrubs)  are  prized 
for  their  medicinal  virtues,  especially  Qontpkrena  offieinalit 
and  wiueroeephala. 
CSlobe  Fiah,  a  name  applied  to  leveral  Sshes,  mostly 
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Pennant's  Globe  Fish, 
■arine,  aad  of  the  gams  Ttmodon,  Like  other  fishes  of 
the  fkaaily,  they  hare  the  power  of  puffing  themselves  up 
by  swallowing  air.  In  this  eondition  they  sometimes  lose 
their  balance,  and  float  in  a  helpless  state  upon  the  water. 
They  are  protected  by  sharp  spines.  The  U.  8.  coasts  hare 
me  species  or  more  ;  the  T.  Pemtantit  is  European. 

Globe  Flow'er  [so  named  from  the  almost  spherioaJ 
■hape  of  the  blossom],  a  genus  ( Trolliut)  of  perennial  herbs 
of  the  order  Ranunoulacess.  TroUiiu  Europmiu  and  Ari- 
atieui  are  cultivated  ornamental  plants.  T.  iaitv  is  a  rather 
rare  plant  of  the  17.  S.,  and  the  only  American  species. 

Globe  Til'Iage,  post-v.  of  Southbridge  tp.,  Worcester 
CO.,  Mass.,  on  the  Boston  Hartford  and  Erie  R.  B.,  has 
wcollcn-mllls  and  mousseline  de  laine  print-works. 

Glob'nilllt  (1)  a  semi-solid  nitrogenous  snbstanoe  whioh 
constitutes  a  large  proportion  of  the  bulk  of  the  red  glob- 
nles  of  the  blood.  It  is  ooagulable  by  heat,  insoluble  in 
cold  water,  and  is  found  intimately  associated  with  a  little 
fat  and  some  inorganic  salts.  It  is  closely  akin  to  albumen, 
and  is  called  an  albuminoid.  Its  composition  is  given  in 
the  art.  Albdxikoids  (whioh  see).  But  some  late  author- 
ities question  its  existenoe  as  a  distinct  principle.  (2) 
Globulin,  fibrinogin,  myosin,  and  vitellin  are  collectively 
called  globulins— a  name  which  is  (3)  also  given  to  the 
granules  (n^  of  an  inch  in  diameter)  found  in  the  lymph 
of  the  animal  absorbent  system,  and  regarded  by  some  as 
a  variety  of  leucocytes.  From  the  threefold  application 
of  this  word  some  confusion  has  arisen. 

GloMgeri'naf  an   interesting  genus  of  microscopic 
foraminifers,  each  roughly  globular;  but  masses  of  Globi- 
Ceriaae  are  commonly  found  united  in  a  somewhat  rasp- 
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beny-shaped  lump,  the  parent  organism  from  time  to  time 
forming  new  animals  by  budding.  These  creatures  abound 
in  deep-sea  oose  over  large  areas  of  the  ocean-bottom, 
where  their  shells  are  gradually  forming  new  chalk  strata. 

GlooeateTf  tp.  of  Providence  co.,  B.  I.,  contains  a  num- 
ber of  mannfaoturing  villages.     Pop.  2385. 

Glogan,  or  Gros8-Glogau,  town  of  Prussia,  in  the 
province  of  Silesia,  on  the  left  bank  of  the  Oder.  It  is 
strongly  fortified,  and  has  large  breweries  and  manufac- 
tures of  beet-root  sugar,  tobacco,  woollen  and  linen  fab- 
rics, and  paper.    Pop.  18,26&. 

Glom'men,  the  largest  jiver  of  Norway,  rises  in  lat. 
62°  40'  K.  and  I8n.  11°  16'  E.,  at  nn  elevation  of  241!)  feet. 
After  joining  the  Vormen  it  is  called  the  Stor-Elv,  and  falls 
into  the  Skagerack.  Its  course  is  about  400  miles  long,  and 
its  volume  of  water  very  considerable,  but  its  navigation 
is  muoh  impeded  by  falls,  of  which  the  Sarp,  10  miles  from  ■ 
its  mouth  and  70  feet  high,  is  the  most  remarkable. 
Glonoine.  See  NiTRO-GLrcERiNE. 
Glo'ria^  in  music,  one  of  the  principal  divisions  of  a 
Catholic  or  liturgical  mass,  being  the  music  to  the  words 
of  the  hymn  "  Qloria  in  excelsis  Deo,"  etc.  In  masses  of 
a  diversified  and  elaborate  character  the  Gloria  frequently 
embraces  several  movements,  consisting  of  solos,  duets, 
etc.,  and  choruses.  The  word  is  also  used  for  the  doxology 
Gloria  Patri, "  Qlory  be  to  the  Father,"  etc.,  and  the  Gloria 
Tibi,  "  Glory  be  to  Thee,  0  Lord." 

Glo'ria  In  Excel'sis  De'o  [Lat.  for  "Glory  be  to 
God  on  high  "],  the  title  of  the  greater  doxology,  being  the 
first  words  of  that  formula.  It  is  also  called  the  Angelic 
Hymn,  because  the  first  words  were  sung  by  the  angels  on 
the  plains  of  Bethlehem  (Luke  ii.  14).  With  slight  differ- 
ences it  is  used  by  the  Greek,  Latin,  Lutheran,  Anglican, 
Wesleyan,  Methodist  Episcopal,  and  some  other  churches, 
being  a  part  of  the  office  for  the  Holy  Communion,  It 
dates  from  the  second  century,  and  was  originally  the  morn- 
ing hymn  of  the  Greek  Church. 
Glo'ria  Pa'tri  ("Glory  be  to  the  Father"),  the  lesser 
doxology,  a  very  ancient  ascription  of  praise  to  the 
Holy  Trinity — a  brief  hymn  which  is  believed  to 
have  taken  its  present  form  about  the  time  of  the 
origin  of  the  Arian  controversy. 

Glorio'sa^  a  genus  of  liliaoeoui  flowering  plants 
(remarkable  for  having  the  leaves  tipped  with  a 
short  tendril  or  hook),  of  which  the  best  known  is 
the  O.  nperbOi  a  tuberous  East  Indian  perennial 
herb,  with  very  fine  red  and  yellow  flowers,  seen  in 
greenhouse  oultnre. 

Gloas  [yAwrva,  the  "tongue,"  "language,"  be> 
cause  it  esplaini  verbal  difficulties],  an  explanation 
written  upon  a  MS.  writing  between  the  lines,  along 
the  margins,  or  upon  a  separate  parchment,  de- 
signed to  explain  foreign,  obsolete,  provincial,  or 
teohnieal  words  or  obscure  phrases.  The  Greek, 
Hebrew,  and  Vulgate  texts  of  the  Bible  and  the 
eanon  and  civil  law  were  the  iubjectt  of  many  and 
oflan  important  glosses.  Sometimes  the  gloss  is 
more  than  a  verbal  explanation,  and  takes  the  form  of  a 
logical  elucidation. 

Olos'top,  town  of  England,  In  DerbyshiN,  has  iron- 
fooadriee,  pi^r-mills,  dyeworics,  bleaehing-flalds  and  man- 
nlaaturas  of  woollens.  Pop.  17,04S;  with  surroundings, 
30,«73. 

OionceBter  (glos'ter),  city  of  England,  the  capital  of 
the  county  of  Gloucester,  on  the  left  bank  of  the  Severn. 
It  is  well  built  and  laid  out,  its  four  main  thoroughfares 
crossing  each  other  at  right  angles  in  its  centre,  and  with 
its  docks  and  wharves  conreniently  situated  for  a  speedy 
eommnnioation  between  the  harbor  and  the  railways.  Its 
cathedral,  commenced  in  1047,  is  one  of  the  finest  in  Eng- 
land, especially  its  square  tower,  223  feet  high.  Its  steel 
and  iron  manufactures  (railway  fittings,  agricultural  imple- 
ments, cutlery,  pins,  etc.)  are  very  extensive.  Gloucester, 
Worcester,  and  Hereford  form  together  a  choir  which  gives 
ila  oelebrated  annual  concerts  alternately  in  one  of  the 
three  cities.  The  see  of  Gloucester  has  since  1842  been 
united  with  that  of  Bristol.  The  sce-honse  is  at  Gloucester, 
but  there  are  separate  cathedral  establishments.  P.  18,330  ; 
of  parliamentary  borough,  31,804. 

Gloucester,  the  north-easternmost  county  of  New 
Brunswick,  Dominion  of  Canada,  bounded  on  the  M.  by 
the  Bay  of  Chaleurs.  It  is  mostly  fertile,  but  is  somewhat 
broken.  Agriculture,  shipbuilding,  fishing,  and  lumbering 
are  the  chief  pursuits.  It  is  intersected  by  the  Inter- 
oolonial  Railvray.     Cap.  Bathurst.     Pop.  18,810. 

GloDCester,  county  of  Southern  New  Jersey,  bounded 
on  the  N.  W.  by  the  Delaware  River.  The  surfoise  is  gen- 
erally level;  the  weatam  part  is  very  fertile.     Area,  250 
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■qn»n  miles.  Onin,  «w««t  potatast,  and  gudea  prodaoU 
ore  the  staple  erope.  Flonr,  earriagea,  iron,  aad  gla»  an 
manaiaotnred.  It  is  intarseoted  by  tlie  New  Jersey  Soutbem 
K.  B.     Cap.  Woodbury.     Pop.  21,&62. 

Gloncester^  oounty  of  the  pentnsala  of  Virgliia, 
bounded  on  the  E.  by  Chesapeake  and  Mobjaek  bays,  and 
on  the  8.  by  the  York  River.  The  surfaoe  is  level  and  pro- 
ductive. Grain,  firewood,  fish,  and  oysters  are  exported. 
Area,  2S0  square  miles.     C^i.  Olonoester  C.  H.     P.  10,2U. 

Gloncester*  otty  and  seaport  of  Essex  oo.,  Mass.,  near 
the  extremity  of  Cape  Ann,  28  miles  N.  E.  of  Boston,  with 
which  it  ii  conneeted  by  a  branch  of  the  Eastern  R.  R.  It 
received  its  name  from  Oloncei ter,  Englafld,  whence  many 
of  its  early  settlers  came.  It  was  settled  In  102.3,  incor- 
porated a  town  in  1642,  and  became  a  city  in  1874.  It  coo- 
tains  a  oity  hall,  13  churches,  21  school-houses,  3  national 
and  I  savings  bank,  a  public  library,  3  hotels,  6  poet-ofiices, 
and  2  weekly  newspapers.  The  business  is  mainly  confined 
to  the  fisheries  and  toe  granite  industry.  It  is  also  quite 
popular  as  a  summer  resort.  In  1373  the  Taluatioa  was 
$8,000,000,  and  the  product  of  the  fisheries  for  the  year 
$-1,000,000.  It  hns  a  very  fine  harbor.  Pop.  in  1370, 15,389. 
A.  F.  Bticknet,  Eo.  "  Oloi-cestf.b  Telegrjix." 

Gioocester,  tp.  of  Camden  oo.,  M.  J.    Pop.  2710. 

Gloace«tert  tp.  of  Transylvania  eo.,  N.  0.  Pop. 
372. 

Glonceater  CUt>  post-v.  of  Ifewton  tp.,  Camden  oo., 
X.  J.,  on  the  Delaware,  opposltotbo  lower  part  of  Philadel- 
phia, and  4  miles  below  Camden,  on  the  West  Jersey  R.  B. 
It  has  several  ohnrchos  and  manvCtctories.     Pop.  3682. 

Glonceater  Court-honse,  post-v.,  cap.  of  Olouoeeter 
CO.,  Va.,  li  miles  from  Ware  River.     It  has  a  flonr-mill,  a 
saw-mill,  1  newspaper,  2  coach  manufactories,  stores,  oto. 
■P.  W.  Paqb,  Prop.  " Gloccebtkr  Hbrals." 

Glouceatershire,  county  of  England,  is  situated 
around  the  estuary  of  the  Severn.  Area,  1258  square 
miles.  Pop.  534,320.  Tbo  eastern  part  is  occupied  by  the 
Cotswold  Hills.  Here  the  soil  covering  the  rocks  is  thin, 
yet  afibrds  excellent  pastures,  especially  for  sheep.  The 
central  part  is  a  rallcy  formed  by  the  Severn,  with  very  rich 
soil  and  a  peenliar  climate,  which  ripens  all  fraits  very 
early.  The  western  part  is  the  Forest  of  Dean,  of  which 
about  20,049  acres  belong  to  the  Crown.  Besides  agricul- 
ture and  dairying,  many  branches  of  mannfacture,  especi- 
ally that  of  woollen  goods,  arc  pursued.  Coal-mining  and 
the  iron  industry  are  also  extensively  earriad  oa. 

Gloves  [AngSax.  gUf,  a  oovering  for  the  hands,  usa- 
ally  of  leather  or  textile  fabric,  enclosing  each  digit  sepa- 
rately, and  sometimes  extending  up  the  arm]  wen  worn  in 
ancient  times  by  the  Persians  as  a  protection  from  cold, 
but  in  Qreece  and  Rome  they  were  only  used  by  husband- 
men during  the  performance  of  sertain  kinds  of  field-labor 
as  a  protection  from  thorns.  In  the  early  Middle  Ages 
they  became  quite  common.  Knights,  priests,  and  ladies 
nsed  them,  and  they  reeeived  different  symbolieol  signifi- 
cations of  love,  challenge,  submission,  etc.  It  was  not, 
however,  nntil  the  age  of  Louis  XIV.  that  they  became 
part  of  elegant  dress  in  general,  but  after  that  time  their 
uso  has  become  more  and  more  common.  Dnring  the  reign 
of  Louis  XIV,  the  glovers  of  Paris  became  a  very  import- 
ant eommunity;  the  king  renewed  their  statutes,  dating 
from  1190 ;  in  these  they  were  styled  marofaands-mattres- 
gantiers-parfumeurs,  and  alone  had  the  right  to  sell  or  pre- 
pare gloves.  Between  1644  and  1680,  Louis  XIV.  issued 
several  edicts  prohibiting  the  uso  of  gloves  embroidered 
with  gold  or  silver.  Oeotlemen's  gloves  at  this  period 
were  made  with  gauntlets;  those  worn  by  ladies  covered 
the  arm. 

(lloves  are  made  of  leather,  fur,  and  cloth,  of  silk, 
linon  thread,  cotton,  and  worsted,  generally  woven  in  the 
same  manner  as  stockings.  Leather,  being  most  used  of 
these  materials,  is  of  chief  commercial  importance.  The 
principal  kinds  are  doe,  buck,  and  calf  skin;  reindeer 
skin;  sheep  skin,  for  military  gloves;  Iamb  skin,  of  which 
much  so-called  kid  is  manufactured;  and  veritable  kid, 
used  for  the  best  and  finest  gloves.  Dug  skin  is  much 
used ;  and  the  skins  of  the  rat  and  the  kangaroo  are  re- 
ported to  be  employed  as  material  for  fine  gloves.  Calf 
skins  are  imported  from  the  Baltic ;  lamb  skins,  from  the 
south  of  Franco,  Italy,  Spain,  Turkey,  and  Austria;  kid  skins 
from  the  south  of  France,  Italy,  Switzerland,  Ireland,  and  the 
East  Indies.  Great  care  is  required  in  tawing  or  preparing 
kid  leather  for  gloves,  and  it  is  necesKary  that  tne  anim^ 
shall  be  killed  young,  because  so  soon  as  it  begins  to  feed 
on  herbage  its  skin  is  injured  for  this  purpose.  The  skin 
is  cleaned  in  running  water;  then,  having  been  slocked 
with  cream  of  lime,  or  lime  and  orpiment,  the  hair  is  re- 
moved from  it  with  pincers.  It  is  next  steeped  for  ten  or 
fifteen  days  in  lime-water,  then  washed  in  pore  water,  and 


soaked  in  fermented  bran-liquor.  Alun,  salt,  yolks  of  eggs, 
and  flour  are  used  to  soften  it,  a  larger  proportion  of  salt 
being  neeessary  in  hot  weather  to  prevent  putrefaotioa.  It 
has  been  calculated  that  over  60,000,000  eggs  are  need  to 
prepare  glove  leather  in  Fraooe  and  England.  The  skia 
IS  next  dried,  worked  upon  the  softening-iron,  strctehsd,  and 
robbed  with  pumice  to  render  it  smooth.  The  best  kid 
leather  is  maoufaotured  at  Armonay,  40  miles  S.  of  Lyons. 
Lamb  skins  in  great  quantities  are  prepared  at  Yeovil 
in  Somersetshire,  England.  The  next  prooess  is  dyeing  the 
skins  intended  for  colored  glovee.  In  this  the  French  ex- 
cel, producing  a  great  variety  of  delicate  tints ;  their  supe- 
riority is  attribotable  partly  to  the  quality  of  the  water  in 
certain  places,  partly  to  the  clearness  of  the  atmosphere  in 
France.  Before  1833  the  method  of  cutting  out  gloves  was 
extremely  defective.  It  was  done  with  long  scissors  by 
workmen  who  had  no  definite  rules  to  guide  them  as  to  the 
siie  and  shape  of  different  hands,  and  who  hardly  oaloulated 
the  stretching  capacity  of  the  leather.  Half  an  inch  mors 
or  leas  in  length  or  breadth  seems  to  have  been  regarded  as 
a  matter  of  little  importance;  and  in  a  manual  of  glove- 
making,  published  about  1828,  the  workman  is  directed  to 
use  his  own  middle  finger  as  a  standard  by  whieh  to  cut  the 
fingers  of  a  glove.  So  much  being  left  to  the  judgment,  it 
is  plain  that  careless  or  inexperienced  operators  must  have 
wasted  great  quantities  of  kid,  while  the  most  skilful  can 
seldom  have  succeeded  in  shaping  two  gloves  exactly  alike. 
In  1819,  Vallet  d'Artois,  a  French  glove  manufacturer,  in- 
vented punches  (emporle-inica)  in  three  sixes,  each  of 
which  cut  out  two  dozen  gloves  at  once.  But  economy  of 
labor  was  less  needed  than  improvement  in  its  result,  and 
the  idea  of  justly  calculating  the  lateral  and  longitudinal 
extension  of  leather  not  having  occurred  to  the  inventor, 
his  instruments,  though  ingeniously  conceived,  were  prac- 
tically of  little  value.  In  1834,  Xavier  Juuvin  tum«l  bis 
attention  to  inventing  a  new  method  of  cutting  out  gloves. 
This  young  man,  though  brought  up  as  a  working  glorer, 
possessed  not  only  an  aptitude  for  mechanics,  but  also  mnoli 
self-acquired  geometrical  knowledge,  and  a  patriotic  desirs 
to  improve  and  extend  the  manufactures  of  his  native  town, 
Grenoble.  He  set  to  work  on  ascientifio  basis — first,  to  class- 
ify the  various  sites  and  forms  of  hand;  next,  to  determine 
the  exaet  stretch  of  leatkar  required  to  cover  each  of  them ; 
then,  to  draw  up  a  list  or  scale  In  whieh  by  lUMuis  of  a  letter 
and  a  figure  the  glore-wearer  should  find  the  exact  sin 
and  shape  of  his  own  hand.     By  careful  and  ingenious  sp- 

Slioation  of  certain  geometrical  rules,  Jouvin  succeeded  H> 
eeiding  the  amount  of  any  quality  of  kid  required  for 
any  sited  glove.  lie  ibund  that  32  siset  inclnded  all  dimen- 
sions of  hands,  the  various  shapes  of  whieh  he  classed 
under  five  heads :  very  slender,  slendeiy  medium,  broad, 
very  broad.  Having  divided  each  type  into  two  dimensions, 
he  got  10  distinct  glove-forms,  and  moltiplying  these  by  th* 
original  32  sixes,  obtained  320  different  numlKrs  of  gloves. 
Thi^  great  variety  is  more  than  sufficient,  and  many  numbers 
are  very  rarely  required.  For  each  of  the  32  sixes  be  made 
a  calibn,  or  glOTe-pattem  of  sheet  iron  (Fig.  1),  furnished 
on  its  inferior  surfaae  with  di- 
minutive points  for  marking 
npon  the  nd  Che'  plaas  (or  th* 
tfanmb-faole,  av  and  the  lines  fot 
embroidery  at  the  back  af  the 
hand,  6.  Ue  also  mads  small 
ealibras  for  the  thambs,  aad 
punofaes  (emfmrtt-piim)  fer 
cutting  the  thomb-hole  and 
shaping  the  gussets.  A  pieoa 
of  kid  having  been  duly  stretch- 
ed, the  calibre  was  pressed  open 
it,  and  it  was  out  to  the  shape 
of  the  pattern  by  means  of  a 
knife  invented  for  the  purpose. 
Jouvin  got  the  idea  of  this 
method  while  watching  a  glover 
cut  kid  into  strips  far  bindinf 
with  a  penknife  drawn  along  a 
ruler.  In  IS38  he  replaeed  the 
ealibres  with  punches,  which  eat 
out  at  onoe  tlie  glove,  thamb- 
hole,  botton-hole,  and  olefl  at 
the  wrist,  and  traced  the  thrse 
The  punch  (Fig.  2,  X)  still  used  in 
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Calibre  or  Glove  Pattern. 


rows  for  embroidery. 

the  Jouvin  manufactory  consfsts  of  steel  blades  forming  th« 
outline  of  a  glove  without  its  thorab,  and  connected  by  iivn 
bars,  to  which  they  are  screwed.  These  bars  are  covered 
by  a  plate  of  sheet  iron  (Fig.  2,  T),  beyond  whieh  th* 
blades  projeet  about  an  inch.  The  punch  is  foreed  by  a 
lever  torough  several  layers  of  kid.  and  thus  eats  oat  a 
number  of  gloves  at  a  time.  Punches  are  also  employed 
fbr  the  thumbs  and  gussets.  In  order  to  out  out  witk  th* 
same  instrument  gloves  for  differently  formed  hands,  sitios 
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rwrjiag  in  •Iuti«it7  an  lusd,  aad  eaoh  pair  of  JoDTin 
glovei  has  tiro  marka — one,  indioatinf  the  paoob  with 
vbich  tbay  w«re  out;  the  other,  their  degreo  of  elaftioity, 
Qlove-aewing  ii  done  by  wamen,  generally  in  theii  own 
bonei.  Xhia  work  reqaina  macb  oare,  aa  the  kid  is  aaiily 
■oiled,  atiotobed  out  of  ibape,  or  torn  by  the  um  of  too 
Fw.  2. 


Punch  (BMporle-Pllce). 

a  aeedle.  Same  mannhotarert  employ  ponahei 
whiofa,  whilo  shaping  the  gloves,  priek  plaeas  for  the 
ttiteliea,  bat  a  machiao  of  Bnglisk  inveotioa  is  oommoaly 
aaed  in  glore-sewing.  It  consists  of  on  iron  rioe  set  in  a 
stand  which  is  screwed  to  the  edge  of  a  table.  Eaoh  jaw 
of  this  Tiea  has  its  aztiemity  made  of  brass,  and  is  tipped 
with  a  eomb  of  the  sans*  metal,  the  teeth  of  irhich,  aitoat 
OB^twelfth  of  an  inoh  long,  are  perfeetly  eron  nnd  ragU' 
lar.  The  spaoea  between  the  teeth,  as  also  the  shape  of 
the  eomb,  vary  aooording  to  the  kind  of  sewing  required ; 
therafoi*  sets  of  Tioea  are  used  proTided  with  oombs  of 
diffarant  sh^>e8  and  sisee.  One  jaw  of  Uie  rioe  is  made 
fast  to  its  stand,  but  the  other  is  movable  by  a  hinge^  and 
if  kept  in  its  place  by  a  strong  spring.  The  movable  jaw 
is  famished  with  a  lerer  eooneoted  by  a  wire  with  a  pedal, 
■pon  whioh  the  workwoman  piessaa  her  foot  whoa  it  Is 
neoeaary  to  separata  the  jaws.  She  inserts  tlm  s«na  to  be 
sewed  between  tiia  two  brass  oambs,  then  lifts  her  (hot,  and 
tke  jaws,  olosing  flrmly  npoa  tha  liid,  hold  it  in  position. 
Ska  than  passes  her  naedla  soeeessiTely  thraagh  all  the 
taelh  of  the  oomb^  and  is  sora  to  make  an  eran  seam  if  she 
lats  it  graae  along  tlM  bottom  of  eaah  notoh.  Whan  one 
pieoa  is  sewn,  she  again  prassaa  the  pedal,  and  Treats  tha 
abova  proses*  with  a  ftasn  seam.  The  gtore-sower  usaally 
liegfais  by  putting  in  the  tkamb,  with  it*  gnsset;  she  then 
saw*  tha  long  seam  from  tba  wrist  to  tha  tip  of  the  littla 
•agar,  pats  in  the  Snger-gnssats,  and  sews  the  Ingen.  In 
a  variety  of  gloras  soiled  ifesspAina  there  is  no  long  seam, 
bat  instead  two  abort  ones — fnm  the  thnmb  to  the  space 
batwaan  the  Brvt  and  saoond  fingers,  and  from  the  lowor 
part  af  Ifaa  thamb  to  tim  wrist.  The  glora  being  sawn,  tin 
■tit  at  the  wrist  is  bound,  the  battan-hole  is  eomptstad,  the 
batton  or  other  fastening  added,  and  a  binding  of  irhita 
kM  or  some  other  finish  put  nmnd  the  wrist.  It  is  than 
praseed  and  smoothed,  the  flnger-gnssets  are  folded  baek 
Mtween'the  soperior  and  inferior  snrfaoes  of  tlie  fingers, 
and  the  thamb  is  bent  aaross  the  palm. 

Until  1826  a  law  existed  prohiUtlng  the  importation  of 
fbraign  gloves  Into  Bngland.  Sinoe  its  repeal  the  qaality 
of  English  leather  gloves  has  much  improved ;  they  are 
manufaotarad  at  London,  Lndlow,  Worcester,  Teovil,  and 
Woodstock.  Limoriek,  in  Ireland,  was  formerly  celebrated 
for  gloves  of  a  peculiarly  delieate  kind,  a  pair  of  which 
sonid  easily  be  paakod  into  a  walnat-shell.  This  manu- 
fhetara  lias  fallen  into  decay.  Very  ezoellent  gloves  are 
made  in  Italy,  principally  at  Naples;  in  Belgium,  Swe- 
den, Denmark,  and  Sermanv.  Austria  exports  many 
gloves  of  the  first  quality.  Qloversville,  N.  ¥.,  has  large 
mannfaetnrs*  of  gloves  of  many  grades  of  ezoellenee. 
Fraoecy  however,  supplies  the  world  with  most  of  the 
finer  and  mora  expensive  kinds.  The  chief  seats  of  man- 
ufacture are  Paris,  Orenoble,  Chanmont,  Milhsu,  and  Ni- 
ort.  About  2,0(M),U(H)  dosen  pairs  of  gloves,  of  first,  seo- 
ond,  and  third  qnality,  are  made  annually,  their  price 
being  from  36  to  7&  francs  per  dosen,  and  tbeir  aggregate 
value  fhim  85:000,000  to  70,000,000  of  francs.  Of  these, 
at  least  two-thirds  are  exported.  The  tanning  and  dyeing 
of  glova-Ieather  employ  30,000  persons ;  the  manuiaotaia 
and  trade,  &A,000.  In  the  town  of  Orenoble  there  are  180 
r-glovers,  employing,  in  various  branohea  of  the 


bosiaess,  30,000  work-people,  of  whom  2000  are  oottera.  The 
annual  manufaoture  amounts  to  900,000  pairs  of  gloves, 
valued  at  30,000,000  fraaas.  St.  Anne,  mother  of  the  Vir- 
gin, haviag,  aooording  to  monkish  legends,  been  accustomed 
to  knit  gloves,  is  tbo  patroness  of  French  glovers,  who  cele- 
brate an  annual  boliasjr  in  bar  honor.  In  1811  the  glovers 
of  Orenoble  ordered  a  statue  of  their  saint,  represented 
knitting  with  a  glove  in  her  hand,  and  at  her  feet  a  bas- 
ket containing  several  pairs  of  gloves. 

Woollen  gluves  are  made  in  Qermany  and  England,  the 
chief  English  manofaotories  being  at  Nottingham  and 
Laioester.  Janxt  tdckiy. 

GloT'er,  tp.  of  CioUetan  eo.,  S.  C.    Pop.  1102. 

Glover*  post-tp.  of  Orleans  eo.,  Vt.,  S6  miles  N.  E.  of 
Montpelier.  It  ba*  4  churobes,  a  liberal  institute,  and 
manufactures  of  lumber,  leatlier,  boxes,  etc.  The  famous 
Runaway  Pond,  or  Long  Lake,  which  burst  its  banks  June 
0, 1810,  was  situated  pt^y  in  this  town.    Pop,  1178. 

Glover  (Joseph),  H.  D.,  a  physician  and  surgeon  of 
Charleston,  S.  C. ;  graduated  in  the  medical  de]iartment 
of  the  University  of  Pennsylvania  in  1808,  when  his 
thesis  on  digestion  was  published.  He  is  reported  to  have 
perfurmed  lithotomy,  tapped  the  head  for  hydrocephalus, 
and  removed  successfully  a  portion  of  the  spleen  and 
omentum.  Paiii.  F.Eve. 

GIOT'eraville,  post-v.  of  Johnstown  tp.,  Fulton  co., 
K.  Y.,  44  miles  N.  W.  of  Albany,  and  9  miles  N.  of  Fonda. 
It  oontains  2  national  banks,  1  savings  bank,  1  union 
school,  1  public  library,  2  foundries,  3  large  hotels,  3  news- 
papers, 7  church  sooisties,  80  stores,  and  upwards  of  150 
glove  manufactories.  The  latter  is  the  principal  business, 
and  from  it  the  place  derives  its  name.  It  is  connected 
with  the  New  York  Central  R.  R.  by  the  Fonda  Johnstown 
and  Oloversville  R.  R.  Companies  arc  organised  for  the 
construction  of  a  horse  railroad  and  waterworks  on  the 
"  HoUy  "  plan.     Pop.  4518. 

J.  R.  Arbowshitb,  Ed.  "Btaitdaud." 

Glaw'wonDf  the  wingless  and  nootttmally  Inminoua  fe- 
malaof  Lampgrit  noetiluca,  and  o  ther  fireflies  of  Europe.  The 
winged  male  emits  a  very  feeble  light,  not  at  all  compar- 
able for  brilliancy  with  the  common  fireflies  of  the  U.  S. ; 
while  the  female  has  o  pale  bluish  and  rather  faint  lumi- 
nosity, whioti,  it  Is  supposed,  serves  to  attract  the  male. 
In  the  U.  B.  some  luminous  larva  of  varions  fireflies  are 
named  glowworms.  (For  an  hypothesis  as  to  tha  origin 
of  the  glowworm's  light,  see  FuirLT.) 

Gln'ehow,  town  of  Russia,  in  the  government  of 
Tehemigow.  In  its  neigtaborbood  is  fbuii^  a  fine  sort  of 
porselain  day,  which  is  sent  to  the  imperial  mannibctorie* 
at  8t  Petarsbnrg.     Pop.  8868. 

Glo'cic  Ac'id*  an  acid  prepared  by  the  action  of  lime 
or  baryta  on  cane  or  gropo  sugar ;  also  by  the  action  of 
baryta  on  gallotannic  acid,  as  well  as  by  sulphuric  acid  on 
cane-imgar ;  composition,  CuHisOs.  Olucic  acid  is  a  color- 
less, amorpboDS  body,  very  soluble  in  water  and  alcohol. 
It  decomposes  when  dry  on  being  heated  to  the  tempera- 
ture of  boiKng  water.  Boiled  with  adds.  It  forms  apo- 
gluoic  acid  by  absorption  of  oxygen,  the  solution  turning 
brown.  The  basic  lead  saK  it  insoluble  In  water:  the  other 
salts,  as  far  as  studied,  have  been  fbnnd  to  be  soluble. 

E.  Wallkv. 

Glncl'nam  [Gr.  yXymit, "  sweet,"  from  the  taste  of  some 
of  its  salts],  called  also  Beryriinm  (symbol,  6;  atomic 
weisbt,  0.3],  on  artiad  (dyad)  earth-metal,  whose  oxide 
(00)  is  known  as  glucina,  and  Is  considered  an  earth.  Glu- 
cinum  in  nature  commonly  occurs  as  a  silicate  of  glucino, 
as  in  the  beryl,  of  which  gem  this  earth  constitutes  14  per 
cent.  I  or  as  an  ainminate,  as  In  the  chrysoberyt.  The  glnei- 
num  chloride  (GCIi),  when  vaporized  and  passed  over 
melted  sodium,  yields  metallic  glucinum,  a  white  malleable 
metal  (sp.  gr.  2.1)  which  cannot  bo  burned,  even  in  pure 
oxygen. 

Glaisft)  TOB  (Cbrihtoph  Wiusald),  an  eminent  com- 
poser, b.  at  Waidenwang,  near  the  borders  of  Bohemia, 
July  2,  1714;  d.  at  Vienna  Nor.  15,  1787.  His  father  was 
a  huntsman  and  forester  in  the  service  of  Bohemian  nobles. 
Besides  receiving  a  good  school  education  and  part  of  a 
course  at  the  University  of  Prague,  the  boy  was  well  in- 
structed in  mnsio  under  the  direction  of  tho  Jesuits,  who 
cultivated  the  art  for  nligious  purposes.  At  tho  ago  of  eigh- 
teen, being  foroed  to  work  for  his  support,  he  gave  lessons 
in  vocal  and  instrumental  music,  sang  and  played  in  church, 
and  in  leisure  time  entertained  villagers  with  his  accom- 
plishments. At  the  age  of  twenty-two  his  ability  had  at- 
tracted the  attention  of  a  noble  patron,  who  gave  him  op- 
portunity to  study  mnsio  at  Vienna  under  the  most  favor- 
able anqtioei.  A  Lombard  prince,  hearing  bim  there  at 
his  patron's  boose,  took  bim  to  Milan  and  placed  him  under 
the  tuition  of  Uia  tbeo  ««lebratad  SassmarUni.    He  was  bat 
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tirent;-gix  yean  old  when  be  reoeired  an  order  to  compoie 
an  opera  for  the  court  theatre.  This  was  the  Ariaune, 
and  it  was  a  trinmph,  In  spite  of  the  innovations  of  style 
which  the  author  introduced :  for  the  new  spirit  which  later 
effected  a  complete  reform  in  operatic  compositions  was 
already  born  in  the  young  master.  Other  operas  followed — 
Btmo/ootHe,  Demetrio,  Iptrmneitra,  Arlamene,  Si/ace,  Fedra, 
Poro— all  fur  Italian  cities.  Invited  to  the  Haymarket, 
London,  he  produced  there,  in  174B,  La  Cadnta  dei  Oiganti, 
which  was  not  a  flattering  success.  In  London  he  became 
acquainted  with  English  composers  and  with  Handel.  In 
Paris  be  was  attracted  to  the  works  of  Jean  Philippe 
Rameau,  then  at  the  height  of  his  fame.  Full  of  new  ideas, 
Qluok  gave  his  whole  mind  to  his  new  theory  of  opera,  and 
after  producing  many  pieces  more  or  less  signiSoant  at 
Paris,  Vienna,  Rome,  Naples — two  of  which,  //  trinnfo  di 
CamiUo  and  Antigono,  won  for  him  from  Pope  Clement 
XIII.  the  order  of  Knight  of  the  Qolden  Spur — be  re- 
turned to  Vienna  and  established  himself  as  Capellmeister 
of  the  imperial  opera.  During  the  whole  of  this  period, 
lasting  till  1762,  Oluck's  genius,  though  copiously  and  vari- 
ously productive  and  widely  recognised,  had  not  fully  un- 
folded its  powers  or  justified  itself  to  its  possessor.  He  was 
forty-eight  years  old  when,  from  a  libretto  by  a  new  author, 
Calzabigi,  poet  and  statesman,  be  composed  the  Orfeo  ed 
Snridice,  which  was  first  performed  in  Vienna  Oct.  5, 1762. 
This  opera  marked  a  new  era.  The  fame  it  acquired  at 
once  it  has  never  lost.  It  was  followed  shortly  by  the 
Aleette,  and  in  1769  by  the  Pnrida  ed  Elena,  the  texts  for 
the  three  being  by  the  same  author.  Still,  Oluok  was  not 
satisfied  without  the  ratification  of  the  judgment  oT  Paris. 
This,  after  great  effort,  he  was  able  to  secure  in  1774.  On 
Apr.  19  of  that  year  the  Iphir/fnie  en  Aiilide,  finished  at 
Vienna  in  1772,  was  brought  out  in  Paris  under  the  direc- 
tion of  the  eomposer  himself,  who  h&d  bestowed  immense 
labor  on  all  the  aetails  of  its  scenic  production.  A  ferocious 
oontroversy  raged  over  it  between  the  obampions  of  the  old 
and  new  schools.  Oluck  earried  the  day,  and  five  years 
later,  he  being  then  in  his  sixty-fifth  year,  he  enjoyed  the 
trinmph  of  witnessing  the  sueoessfnl  representation  of  his 
great  opera,  the  Iphiiffnie  en  Tauride,  in  the  French  capital. 
He  was  sixty-four  when  he  wrote  it,  but  it  ranks  among  the 
foremast  of  his  eompositions ;  by  many  is  deemed  his  very 
best,  as  being  the  most  complete  and  splendid  rindisatioD 
of  the  new  lohool.  The  aim  of  this  lohool  was  to  make 
mnsie  expressive  of  the  emotions  implied  in  the  action  of 
the  drama.  The  opera,  oeoording  to  this  theory,  was  to  be 
a  musical  drama,  not  a  concert  in  oostnme.  The  text  mast 
be  descriptive  of  real  passion,  intense  and  elevated.  Tbe 
Botes  must  voioa  fully  the  spirit  of  the  text,  giving  to  lb* 
poetry  the  light  and  shade  and  color  by  whioh  tho  painter 
imparts  life  to  his  outlines.  The  instruments  must  be  sub- 
servient to  the  voices,  while  sustaining  and  aiding  them. 
Tbe  overtur*  must  foreshadow  tbe  sentiment  of  the  piece, 
and  a  eoDSuieDUoiu  simplicity,  forbidding  useless  decora- 
tion, discouraging  vanity  and  affectation,  and  submitting 
sound  to  sense  and  soul,  must  be  the  oomposer's  law.  Oluck, 
though  possessing  immense  industry,  energy,  and  deter- 
mination, tho  mind  of  a  critic  and  the  soul  of  a  reformer, 
lacked  the  affluence  of  genius  that  distinguished  his  im- 
mortal suoeaefon  in  operatic  oompositioo,  Moxart  and 
Beethoven.  His  aims  were  lofty,  bis  ambition  was  great. 
He  demanded  a  theme  of  deep  sentiment  and  elevated  cha- 
racter, A  tender  dignity  and  pathos  were  native  to  Us 
mind,  and  were  enhanced  by  the  simplicity  and  singular 
purity  of  his  method.  His  greatest  compositions  are  pene- 
trated with  a  feeling  religious  in  its  character,  yet  his  re- 
ligions eompositions  are  very  few  and  of  small  aocount, 
Schiller,  after  witnessing  a  representation  of  the  IpUgtnit 
t)>  Tauride  at  Weimar,  wrote  :  "  Never  has  any  musio  af- 
fected me  so  purely,  so  supremely,  as  this ;  it  is  a  world  of 
harmony,  piercing  straight  to  tbe  soul,  and  dissolving  it  in 
tbe  sweetest,  loftiest  melancholy."  Gluck  was  a  man  of 
.attractive  soeial  qualities,  but  keen  and  somewhat  acrid  in 
controversy.  His  married  life  was  childless,  but  otherwise 
happy.  0.  B.  FitOTHixaaAV. 

Glttck'iitadt»  town  of  the  German  empire,  in  the  duchy 
of  Holstein,  on  tbe  Elbe.  It  has  a  school  of  navigation 
and  a  good  harbor.    Pop.  5752. 

Gln'cose,  tbe  name  applied  to  a  class  of  sugars  similar 
in  chemical  composition,  but  differing  in  some  of  their 
properties.  The  glucoses  are  thus  classified:  1,  ordinary 
glucose,  dextro-glucose,  or  dextrose ;  2,  Lsevulose  or  Issvo- 
glncose;  3,  Maltose,  produced  by  tho  limited  action  of  di- 
astase on  starch,  and  having  a  high  doxtru-rotatory  power 
on  light;  4.  Mannitose,  from  the  oxidation  of  mannito  by 
platinum  black;  5,  Qalootose,  the  result  of  the  action  of 
acids  on  milk-sngar ;  6,  Inositc,  existing  in  muscular  flesh ; 
7,  Sorbin,  obtainable  from  mountain-ash  berries ;  8,  Eucn- 
lyn,  existing  in  Austi«lian  manna.    The  first  four  exhibit 
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but  little  differenoe  in  their  propertie*  except  in  their  action 
on  polarised  light.  The  last  three  are  fermentable  only 
under  peculiar  conditions.  Tbe  others  ferment  readily 
when  in  contact  with  yeast. 

Olncose  in  its  more  limited  signifieatinn  is  applied  to 
dextrose  and  iaevnlose,  which  occur  naturally  together  in 
acid  fruits  of  various  kinds,  in  honey,  and  in  diabetic 
urine,  These  sugars  are  known  as  fruit-sugar,  grape- 
sugar,  honey-sugar,  diabetic-sugar,  and,  when  produced  in 
the  laboratory  or  in  commercial  processes  from  other  sub- 
stances, as  inverted  sugar,  starch-sugar,  potato-sugar,  rag- 
sugar,  etc.,  aceording  to  tbe  substances  from  which  it-  is 
made.  The  various  fruits  contain  them  in  the  following 
proportions : 

Gooseberry      7.15  per  cent 

Cranberry       7.45  " 

Pear  8.02  to  10.8  « 

Apple  8.87  " 

•'      7.28  to  8.04      " 

Sour  cherry     8.77  " 

Mulberry         9.19  « 

Sweet  obeny  10.79  " 

Qrap*  14.93  " 

Inverted  sugar  is  i^rodnoed  by  long  boiling  of  solutions  of 
cane-sugar,  and  hence  is  formed  incidentally  in  tbe  manu- 
facture of  refined  sugar  from  the  cane  and  beet,  being  found 
in  considerable  quantities  in  the  molasses.  It  may  also  be 
more  readily  produced  by  adding  a  little  acid  to  a  solution 
of  oane-sugar,  and  then  boiling.  From  grape-juice  ginoeae 
is  obtained  by  neutralising  the  free  acid,  principally  tar- 
taric, with  some  form  of  lime  or  baryta  carbonate,  allowing 
the  preoipitate  to  stand,  clearing  with  blood  (3  to  3  per 
cent,  by  volume),  evaporating  down,  and  crystallising 
out :  1000  parts  of  grapes  yield  about  60  to  70  parts  of  pure 
glucose  when  thus  treated. 

By  far  the  largest  proportion  of  gluoose  used  in  the  art* 
is  made  by  boiling  starch  for  some  time  with  dilute  sul- 
phuric acid  in  lead  or  wooden  pans.  The  starch  is  first 
converted  into  dextrine  and  gluoose,  the  dextrine  being 
than  changed  to  gluoose : 

BUich.  Wilar.  DnIrlM.  Oliriia 

2CiH,,0j     -I-     H,0    =     CsHieO,    +     C«H„0| 

DtxtriM.  Wfttor.  GIuixmo. 

CsHigO,    +    HiO    =    C,Hi,0( 

For  this  purpose  one  to  two  parts  of  sulphuric  aoid  are  di- 
luted witn  threo  or  four  times  their  bulk  of  water,  and  100 
parts  of  starch  are  mixed  with  suflioient  water  to  make  a 
milky  fluid.  Theso  two  are  then  run  into  300  to  400  parts 
of  water  heated  to  boiling,  and  the  boiling  is  oontinaed. 
When  a  portion  of  the  mixtara  eeases  to  turn  blue  with 
iodine,  tho  stareh  has  all  been  eonverted  into  dextrine  and 
glaoose,  which  is  the  intermediate  stage.  The  boiling  is 
continuod  antil  a  large  amount  of  abealate  aloohol  fails  to 
prodnoa  a  precipitate  of  dextrine  in  a  sample  «f  the  mix- 
ture, when  the  conversion  into  gineoee  is  oonpleta.  The 
snlpburio  acid  is  then  neutraliied  by  addition  of  lime  or 
bo^ta  carbonate  in  flight  eseess,  and  the  insoluble  JioM 
or  baryta  sulphate  is  eepanted  by  settling  and  daoanta- 
tion ;  a  portion  is  removed  in  the  sereens.  The  solution  is 
then  filtered  through  bone-blaok,  ooneentiated  by  evapora- 
tion, and  tho  sugar  is  crystallised  out,  which  takes  from  8 
to  10  days,  or  concentrated  to  a  eartain  point.  It  is  put  on 
the  market  under  the  nam*  of  starch  symp,  corn  lymp,  or 
maltine.  Sawdust  and  wood  chippinga  Inm  the  refuse  of 
wood-paper  mnnnfaetorief  is  sometimes  treated  in  the  same 
way,  an  inferior  quality  of  gluoose  being  tbua  obtained. 
The  ehemieal  formula  for  the  different  varieties  of  glncoee 
above  enumerated  is  CsHnOs.  Dextrose  rotates  the  plane  of 
a  ray  of  polarised  light  to  the  right,  while  Imvuloee  rotates 
the  ray  much  more  strongly  to  the  lefL  Henoe  a  mixture 
of  eqnal  parts  of  each  has  a  left-handed  rotatioiw  Inevo- 
glucose  by  itself  is  an  uncrystallisable  syrup.  The  gh- 
ooses,  when  heated  in  contact  with  metallio  oxides,  have 
the  power  of  reducing  many  of  them  to  lower  degracs  ef 
oxidation  or  to  tho  metallic  form.  They  form  oompoands 
with  various  oxides.  One  part  of  cane-sugar  sweetens  as 
much  as  two  or  two  and  one-half  parts  of  gluoose.  With 
alkalies  and  tbeir  carbonates,  glucose  altera  to  melassie 
aoid,  a  brown  substance  which  is  used  for  artifioial  color- 
ing of  wines,  brandies,  and  other  liquors  and  beverages 
under  the  name  of  suore-coulenr.  Glucose  is  also  naed  in 
wine-making,  either  to  sweeten  wines  or  to  give  them  a 
larger  proportion  of  alcohol  by  fermentation.  In  brewing 
it  is  also  used,  as  muoh  as  1  hundredweight  of  sugar  being 
sometimes  used  to  8  hundredweight  of  malt  It  is  also 
used  in  confectionery.  The  inferior  qnalitiee,  suoh  as  an 
prepared  from  wood,  are  used  for  making  alcohol. 

Originally,  oane-sugar  and  glucose  were  eonsidered  a* 
identical.    In  1792,  however,  Lowits  sbowed  the  differenoe 
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katwmn  tfaam.  Kinhhof  wu  the  Int  U>  ptepu«  it  from 
■tarob,  and  Bneeooaot  flnl  ahowad  that  it  oould  be  ob- 
tained by  boiling  lioen  threada  and  other  forma  of  cellulose 
with  aeida.  Dnbmnfaat  inreatifsated  the  difference  in  opti- 
esl  propertiee  of  the  rariona  kinda  of  glnooee.  ( See  Lowitz, 
OreUt  Ahk.  toI.  i.  pp.  218  and  3li;  KiKCBHor,  Sehweigg. 
Jour*,  vol.  ziv.  |>.  389 ;  Bkaooohvot,  Ann.  d*  CUm.  tt  ae 
Pt^f^  [2]  TOl.  zii.  p.  181 ;  DokRDNFADT,  Compta  itendiu, 
STii.  228.  Alio  articles  Bbbb,  Bbbad,  Soaxn,  Fbrmixta- 
nos,  and  Dlistaib.)  E.  Waller. 

Gln'eoaidefl,  a  term  applied  to  aubatanoea  yielding 
when  treated  with  dilate  aeida  (or  certain  fermenta)  gluooae 
or  a  sugar  of  aimilar  oompoaition,  and  another  aubatance 
not  belonging  to  the  group  of  carbohydrates.  They  occur 
in  Tsrions  plants,  most  frequently  in  the  bark.  None  have 
he*n  formed  artitcially.  A  series  of  Iwdiea,  howerer,  called 
artifioial  glueosidea,  has  been  prepared  by  heating  glucose 
with  some  organic  ^o\i  for  several  houn,  but  these  yield 
gtueosan,  and  not  glucose,  on  being  deoompoaed.  AlkaUes 
and  some  organic  ferments  also  deoompose  some  glueosidea 
to  glucose  and  some  other  body.  Among  the  moat  import- 
ant glueosidea  may  be  mentioned  amygdalin  from  bitter 
almonds,  ohitin  from  the  wing-cases  of  insects  and  from 
the  carapaoes  of  cmstaceans,  gallo-tannio  acid  from  gall- 
nuts,  myronic  acid  from  the  seed  of  black  mustard,  salicinc 
from  the  leaves  and  bark  of  the  willow  and  poplar,  and 
solanin  from  the  nightshade,  tobacco,  potato,  tomato,  and 
Other  plants  of  the  family  of  Solanaeess.  (See  Almo^m, 
Oil  or.)  E.  Waller. 

GIne  [Lat,  glut],  a  hard,  brittle,  glassy  form  of  dried 
gelatine,  containing  impurities  which  give  it  a  brownish 
color.  It  ia  the  moat  important  of  the  animal  cementa,  and 
ia  usually  obtained  from  the  aeiapa  of  hidea,  the  haoiil  of 
■aimals,  etc.,  by  first  thoroughly  cleansing  with  lime,  then 
washing  and  airing  so  as  to  slake  the  remaining  caustic 
lime,  and  then  boiling  in  rain-water,  by  which  the  albu- 
minoid elements  of  the  animal  matter  are  changed  into 
gelatine.  The  latter  is  removed  and  carefully  dried  in 
sets,  care  being  taken  to  avoid  too  much  or  too  little 
heat,  for  the  first  will  melt  the  glue,  while  cold  may  cause 
the  pieoM  to  crook.  Bone-glue  (bone-gelatine)  is  prepared 
from  fresh  bones,  either  by  digesting  them  with  superheated 
steam,  or  with  dilute  hydrochloric  acid,  followed  by  boiling, 
the  latter  nrosesa  alTording  the  best  results.  "Fish-glue" 
Is  an  inferior  iaingUaa  made  from  the  offal  of  the  fisheries. 
OIne  is  used  in  joinery,  eabinetmaking,  in  preparing  sise 
for  dreesiag  paper,  silk  goods,  etc.,  in  calico-printing,  in 
making  rollers  for  inking  type,  in  n«soo-painting,  in  paper- 
hanging,  in  stiffening  hat-bodies,  and  for  many  other  uses 
in  the  arts.  For  nse  as  a  cement,  glue  is  generally  dissolved 
with  a  gentle  heat  in  a  water-bath,  and  is  then  fit  for  use. 
"Prepared"  or  liquid  glue  ia  the  ordinary  aolutlon  kept 
liquid  by  the  addition  of  a  fluid  ounce  of  atrong  nitric  aeid 
fer  every  pound  of  dry  glue ;  or  commercial  acetic  aeid,  I 
parts  to'  1  of  the  dried  and  powdered  glue  is  uaad,  for  this 
acid  will  dissolve  the  glue  without  heaL  Six  part*  glue, 
IS  parts  water,  1  part  hydrochloric  acid,  and  1^  parts  anl- 

fihate  of  sine  also  give  excellent  rasults  as  an  imputrescible 
iquid  glue. 

GIne,  IHarinet  a  cement  formed  by  dissolving  I  ponnd 
of  ladia-rnbber  in  i  gallons  of  oil  of  turpentine,  or  prefer- 
ably in  ooal-naphtha,  and  then  adding  after  some  days  a 
quantity  of  shellac  equal,  or  aometimea  much  exceeding, 
ue  previons  solution  in  weight.  The  mixture  is  heated 
over  a  gentle  fire  and  thoroughly  mixed  by  stirring.  It  is 
then  ran  Into  plates  and  dried.  When  used,  it  is  melted  by 
heating.  It  ia  inaoluble  in  water,  and  will  hold  pieces  of 
tough  wood  together  ao  strongly  that  they  may  be  broken 
across  the  grain  sooner  than  parted  at  the  place  where 
glued.     Gloss  and  metals  may  also  be  glued  with  it. 

GItt'mer,  roa  (Adolf),  Prussian  lieutenant-general,  b. 
Jane  4,  1814 ;  beeame  a  lieutenant  in  1832 ;  served  for 
some  time  on  the  stoff  and  beeame  commander  in  1861  of 
the  1st  West  Pmsaian  Qrenodier  regiment.  He  took  part 
as  major-general  in  the  campaign  of  186S  against  Hesse, 
Hanover,  and  the  South  German  States.  At  the  bci(inning 
of  the  FraBco-German  war  of  1870-71  he  received  the  com- 
mand of  the  13th  division  of  infantry,  and  he  decided  the 
battle  of  Saarbriioken,  Aug.  fl,  1870,  by  his  cirouitous 
manoeuvre  at  Forbach.  He  took  part  in  the  batilp  of  Mets, 
and  received  Sept.  30  the  command  of  the  division  of  Baden. 
Ho  was  wounded  in  the  encounter  at  Nnits,  Sec.  18,  1870, 
but  continued  to  command,  and  he  distinguished  himself 
both  in  the  encounter  of  Villersckel,  Jan.  8,  and  in  the 
batUvof  Bellefort,  Jan.  1$,  16,  and  17, 1871. 

AcOnST  NlEKANV. 

Gln'ten.  [Lat.  for  "glue"],  a  nitrogenous  and  highly 
aatritive  substance  found  in  many  of  the  ocreal  groioa  in 
variable  proportions.  It  is  generally  regarded  as  a  mixture 
of  vegetable  fibrin  with  a  small  proportion  of  a  very  ad- 


hesive principle  called  gliadine  or  glotine,  which  impart* 
to  the  gluten  some  of  its  own  adhesive  quality ;  bat  the 
proportion  of  gliadine  ia  extremely  variable,  it  being  almost 
entirely  absent  from  rye-gluten.  Caseine  and  a  thick  oil 
also  exist  in  most  gluten  in  small  proportions.  The  gluten 
of  wheat  varies  from  0  to  more  than  35  per  cent,  of  the  grain, 
acoording  to  the  aoil  where  grown,  the  manure  used,  and 
the  other  conditions  of  growth.  The  article  Flour  in  the 
preaent  work  gives  an  instructive  account  of  the  structure 
of  the  gluten-coat  of  the  wheat-grain,  and  conveys  some 
impression  of  the  great  importance  of  this  element  in  bread- 
making.  Gluten  is  by  moat  authorities  stated  to  exist  in 
rye,  oats,  and  barley  in  proportions  but  little  inferior  to 
that  in  which  it  exists  in  wheat;  while  in  maixe  and  buck- 
wheat, and  especially  in  rice,  its  proportion  is  much  smaller. 
But  some  of  the  best  authoritiea  give  the  name  vegetable  Jib- 
rin  to  the  gluten  of  the  grains  other  than  wheat,  becauae 
it  locks  the  gliadine  or  glutinous  element  of  wheat-gluten. 
When  wheat  flour  is  kneaded  under  a  gentle  stream  of  water 
( which  washes  out  the  storeh,  sugar,  mncilage,  albumen, 
etc.)  a  pasty,  gmyish  lump  is  left.  This  is  gluten.  It  is 
a  ferment,  and  is  capable  of  turning  storeh  into  dextrine, 
and  dextrine  into  sugar.  It  is  so  highly  nutritious  that 
animals  can  live  upon  it  probably  longer  than  upon  any 
other  single  nutritive  material.  Gluten  bread,  made  from 
carafhlly  washed  floor,  has  been  found  useful  in  some  cases 
of  diabelee  mellitiu,  in  which  disease  its  use  was  suggest- 
ed by  the  fact  it  is  not  capable  of  being  converted  into 
sugar. 

Glat'ton  (the  WoiveriBe  or  Ckrc^ton  of  the 
French  Canadians).  The  genus  Onto  belonga  to  the 
family  of  Hustelidse,  closely  resembling  its  members  in 
dentition  and  anatomical  details,  thoagh  differing  so  much 
from  tltem  in  external  appearaaee  a*  to  have  been  placed 
by  many  authors  with  the  Ursidse,  or  bears.  The  wolver- 
ine of  Korih  Aaierica,  one  of  the  greatest  pest*  of  the  fur- 
regions,  robbing  the  traps  of  the  hunter  with  unceasing 
pertinacity,  and  the  glutton  of  Europe  and  Siberia,  belong 
to  one  Dar-ranging  species,  the  (iulo  (  Urava)  Z««ciu  of  Lin- 
nseus.  Edward  C.  H.  Sat. 

GIr'eaa  [PAwim],  IIiciabi,  a  Bytantine  historian  who 
lived  after  A.  n.  1118,  but  the  precise  time  is  not  known. 
Composed  a  history  of  the  world  (fii/Uiat  xpev>«4)>  >D  four 
hooks,  oompriaing  the  period  from  the  Creation  to  the  year 
1118.  The  work  waa  flratpubliahed  in  a  Latin  tronalation 
by  Leunelavius,  Bile,  ]i72;  then  the  first  part  in  Greek 
by  Heursioa,  1618;  the  whole  Greek  text  by  Labbi,  Paris, 
1660;  best  edition  by  Bekker,  Bonn,  1836.    H.  Dbiilbb. 

GIre'eriBe  [Or.  y^kiMvc, "  sweet"],  thepropenyl  alcohol; 
a  sweet  principle  obtained  by  the  action  of  alkaUeB  upon 
fixed  oils  and  fata,  which  are  regarded  oa  prapenylie  etnera 
of  fatty  aeida.  Thua,  atearine  (propenyl  tristearate),  CsHs 
(OCuHsjOlt.  p'rs  potash  (3K0H),glve*potaasiam-staarate 
or  soap  (SKOCisHasO),  pine  glyeerina  (CsHt(OH)*).  Pure 
glycerine  is  a  colorless,  sy  mpy  liquid,  nnctaons  to  the  touch, 
sweet  to  the  taste,  and  witnoot  odor.  Sp.  gr.  1.27.  It  is 
very  miscible  with  water  (of  which  it  always  contains  some), 
sannot  be  erystallised  or  evaporated  (except  when  nimd 
with  water  and  steam  at  a  great  heat  and  preasnre),  and 
when  heated  alone  undergoes  dehydration,  and  produces 
the  pungent  Acroleiic  (whioh  see)  and  other  oomponnda. 
Treated  with  strong  nitric  and  sulphuric  acids,  nitro-glyeo- 
rine  or  glonoine  is  produced.  (See  Explorivbs  and  Nitro- 
aLTCBRiKB.)  Glycerine  was  first  discovered  by  Scheele  in 
1789.  It  was  formerly  obtained  for  pharmaceutical  uae  by 
boiling  lead  plaater  (o  salt  of  fatty  aeida  with  lead),  ond 
then  throwing  down  the  lead  with  anlphydric  aeid,  after 
which  the  aolution  woa  filtered  and  evaporated  to  a  syrupy 
consistence.  Large  quantities  of  glycerine  were  wsated  in 
the  soap-manufacture;  bnt  at  present  it  is  utilised  by  first 
saponifying  the  fote  with  lime,  and  then  distilling  out  the 
glycerine  by  means  of  superheated  steam.  Glycerine  as 
prepared  from  soapmoker^a  waste  is  very  liable  to  retain 
an  offensive  odor  and  an  acrid  quality  (partly  from  the 
acrolein  present),  in  spite  of  the  observance  of  great  care 
in  refining  and  deodorising  it.  In  medicine,  chemistry,  and 
the  arts  glycerine  bos  a  wide  range  of  uses.  It  is  an  im- 
portont  ingredient  of  cosmetics,  toilet  soaps,  unguents,  and 
pomades.  Its  solvent  and  antiseptic  powers  are  great,  and 
Its  non-drying  quality  odds  much  to  its  usefulness.  It  hoa 
nntrient  qualities,  and  is  useful  in  many  diaeosca  of  the  skin 
ond  the  month.  But  its  chief  use  in  medicine  is  as  on  ex- 
cipient,  solvent,  and  preservative  for  more  active  medicines. 
It  is  used  for  filling  goa-meters,  for  various  purposes  in 
brewing,  calico-printing,  photography,  and  in  the  prepara- 
tion of  objects  for  mioroscopio  examination,  and  for  innu- 
merable purposes  in  chemical  ond  pharmocenticol  lobora- 
torics  and  in  the  other  arts. 

GIr'cogen  ("sugar-producer"),  »  white,  amorphous, 
starch-like,  tasteless,  odorleaa  aubatance,  found  by  Claude 
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Bernard  in  tho  liver  of  man  and  the  lower  animals,  and 
now  known  to  e^jst  !n  otlier  tiBsues,  espeoially  during  fes- 
tal life.  It  may  be  diasolred  out  of  toe  tiisuea  where  it 
exiata  b;  water,  and  then  precipitated  with  aloohol.  The 
mere  contact  with  blood  or  the  aecretiona  oonrerta  it  into 
liver-augar,  which  diflTerg  from  glneoao  onlj  in  the  faot  that 
it  ia  more  readily  fermented.  The  compoiition  of  glycogen 
it  rather  doubtful.  (The  glyeogenio  (^notion  of  the  lirer  is 
diacnaaed  in  the  article  Liter,  which  aee.) 

Gly'con  [rAv'nii'],  a  statuary  of  Athene  (date  nnknown, 
but  probably  under  the  early  Roman  emperors),  by  whom 
the  oelebreted  ooloasal  statue  of  Hercules,  known  as  the 
Farneae  Hercules,  was  made.  This  was  probably  brought 
to  Rome  in  the  time  of  Caracallf,  and  placed  in  his  baths, 
where  it  was  discovered.  The  statue  is  supposed  to  bo  a 
oopy  from  an  original  by  Lysippus,  and  represents  Hercules 
leaning  on  his  club.  (See  Orr.  MUller,  Slit.  Oreek  Art, 
i  129,  2).  H.  Dbislxr. 

Glreyrrliisa.    See  Lignoucs. 

Glyn'doBt  poat-v.  of  Clay  oo.,  Hinn.,  at  the  junction 
of  the  St.  Paul  and  PaeiBe  R.  R.  with  the  Northern  PaoiBo, 
241  miles  W.  of  Dnluth  and  10  milea  E.  of  the  Red  River 
of  the  North.  It  ia  the  head-quartera  of  the  Red  Birer 
Colony.  It  baa  a  church,  a  public  library,  3  hotels,  round- 
honie  asd  machine-shops,  a  weekly  newspaper,  aad  a  oum- 
b»r  of  storea  and  shops.     Pop.  about  400. 

E.  B.  Chxhbcbs,  Go.  "  Oaiviti." 

Glynil)  county  of  Oeorgia,  bounded  on  the  N.  by  the 
Altamaha,  and  oo  the  E.  by  the  ocean.  Area,  290  square 
milea.  It  includes  several  of  the  aea-islanda.  Ita  surface 
is  partly  pine  woods  and  parUy  marah.  Riee  and  lumber 
are  exported.  The  county  is  traversed  by  the  Brunswick 
and  Albany  and  the  Macon  and  Brunswick  R.  R«.  Cap. 
Brunswick.     Pop.  6376. 

GIrp'todoa  [Or.  yknrit, "  earved,"  and  Utvi,  ttimt,  % 


The  Ol  jptodon,  according  to  the  designs  of  W 

"tooth,"  referring  to  ita  fluted  teeth],  a  gignntie  extinet 
artnadillo  of  Booth  America,  whose  length  was  from  ei^ht 
to  fourteen  feet.  Ita  eampace  was  of  homy  material. 
There  have  been  rennaina  of  aeveral  apeoiee  discovered  hi 
Post-Tertiary  strata,  ohiefly  in  the  Argentiae  Repnblie. 
(See  HoPLOPnonn>;C.) 

Glirp'tothek  [Gr.  ykvwrit,  "carved  work,"  and  #ii»i|.  a 
"  receptacle  "],  a  collection  of  sculptures,  a  name  especially 
given  to  a  famoua  building  at  Munich  containing  tho  col- 
lection of  ancient  aculpturca  brought  to  Bavaria  by  the 
orown  prince,  afterwards  King  Louia  I.  ^ho  sculpturea 
are  mostly  Greek,  partly  Egyptian  and  Roman,  and  partly 
modern — tho  latter  chiefly  claasio  in  style.  The  Olyplo- 
thek  was  built  in  1816-30,  and  contains  twelve  halls,  the 
sculptures  in  each  illustrating  a  distinct  epoch  in  the  art. 

Gme'lin  (Joharn  Gxoro),  M.  D.,  b.  at  Tubingen,  Ger- 
many, June  12,  1709;  was  educated  in  the  University  of 
Tilbingen,  and  took  his  medical  degree  in  1727 ;  became 
professor  of  chemistry  and  natural  science  at  St.  Peters- 
burg 1731 ;  journeyed  in  Siberia  1733-43;  was  made  pro- 
fessor of  botany  at  Tiibingen  1749 ;  d.  there  May  20,  17o5. 
Author  of  Tractlt  in  Siberia  (4  vols.  1751-52)  and  Flora 
Sibiricn  (4  vols.  1749-70). — Ilis  nephew,  JuBAMi  FliIED- 
RICH  GuELiK,  M.  D.,  b.  at  Tiibingen  Aug.  8,  1746 ;  gradu- 
ated in  medicine  1769 ;  became  professor  of  botany,  etc.  at 
Tiibingen  1771,  of  medicine  1775;  professor  of  medicine  at 
Gottingen  1778.  Author  of  many  works  on  botany,  chem- 
istry, and  toxicology.     D.  at  Giiltingen  Nov.  1,  1804 

Sahuel  Gottlieb  Gmelin,  M.  D.,  also  a  nephew  of  J.  G. 
Gmelin,  was  b.  at  Tiibingen  June  23,  1745 ;  took  his  medi- 
cal degree  1766;  became  botanical  professor  at  St.  Peters- 
burg, and  travelled  (1768-74)  in  S.  and  S.  E.  Rosaia;  was 
taken  prisoner  in  the  Caucasus,  and  d.  July  27, 1774,  in 


aontequenm  of  the  ill-treatment  h«  reoeired.  Hi*  Biteria 
Fueorum  (1768)  and  some  volnmea  of  tiwrela  have  been 
pnbtiahed. — Leopold  Qamvin,  H.  D.  (son  of  J.  F.  Gmelin), 
b.  at  GSttingen  Aug.  2, 1788  ;  atudied  at  GSttingen,  Tabin- 
g«n,  Vienna,  and  in  Italy ;  waa  cheaicai  and  madieal  pro- 
feaaor  (titular  and  ordinary)  at  Heidelberg  1817-dl.  Au- 
thor of  Hmdbtuh  der  Tktoretimsktn  Ckemie  (3  vols.  1817- 
19)  and  a  Lehrbueh  der  CKemie  (1844),  and  also  made 
famoua  experiments  npon  digestion.  D.  at  Heidelberg 
Apr.  13,  1853. — Other  distinguished  memben  of  this  fam- 
ily were  JoBAira  Coxbad  (1707-59),  a  phyrioian,  author, 
and  pharmaceutist  of  Tiibingen,  elder  brother  of  J.  G. 
Gmelin ;  and  Fhilipp  Friedbiob,  younger  brother  of  the 
same  (1721-68);  held  professorships  of  botany,  chemistry, 
and  medicine  in  Tiibingen,  and  waa  author  of  many  scien- 
tific monographs.  The  botanists  of  this  name  are  com- 
memorated by  the  Linntaan  genua  One/mo,  plants  of  the 
otder  Verbenaoete. 

Gmilnd,  town  of  WiLrtemberg,  on  the  Rem*.  It  hai 
an  asylum  for  the  blind  and  for  deaf  muter,  and  c«U- 
brated  manufactures  of  jewelry.     Pop.  10,739. 

Gmnn'den,  town  of  Austria,  in  the  province  of  Upper 
Austria,  is  beautifully  situated  at  the  Lake  of  Traun  or 
Omnnden,  where  the  Traun  issues  from  it,  and  is  the  seat 
of  several  civil,  ecclesiastical,  and  educational  inatitutiODS. 
The  salt-works  of  the  vicinity  are  important.    Pop.  0533. 

Gna'denhtltteil  [Ger.,  "  tents  of  grace  "],  a  post-v.  of 
Clay  tp.,  Tuscarawas  co.,  0.,  on  the  Pittsburg  Cincinnati 
and  St,  Louis  R.  R.  This  waa  once  a  celebrated  Moravian 
village  of  Christian  Indians,  of  whom  100  were  cruelly  slain 
by  the  whites  Mar.  8, 1782.     Pop.  284. 

Gnat*  The  gnat  or  mosquito  dilfers  from  other  two- 
winged  flies  (Diptera)  by  the  long  and  aleoder  mouth-parta 
(Figa.  1  and2).  These  are  adapted  for  probing  and  punctur- 
ing the  flesh  of  ita  victim.  The  young,  or  larvte  ( Fig.  3),  are 
aquatic,  living  ia  poola.  They 
are  cylindrical,  with  the  head 
and  succeeding  segment  much 
enlarged,  and  breatoe  by  oieana 
of  a  bunoh  of  hain  radiating 
from  a  long  tubercle  aituatcd  at 
the  end  of  the  body,  and  con- 
necting with  tho  internal  reapi- 
ratory  tubes  (tracheae).  They 
remain  most  of  the  time  at  the 
bottom,  feeding  upon  decaying 
matter,  and  are  thus  Yery  l>ene- 
ficial  as  scavengers.  In  the 
pupa  state  they  take  no  food, 
and  breathe  by  a  respiratory 
tube  (Fig.  3,  B,  d)  situated  on 
the  greatly  enlarged  thorax. 
They  are  very  active  in  this 
state,  jerking  up  and  down  is 
the  water,  aided  by  a  pair  of 
broad  caudal  leaves  (Fig.  3,  C). 
The  long  cylindrical  eggs  are 
laid  in  little  paoketa  which  float  on  the  surface  of  standing 
irater.  In  four  weeka  after  hatching  the  insect  pauea 
through  ita  transformations  and  arrives  at  maturity.  The 
Fra.  I.  Fiu.  2. 


Hawkina 


Fio.  S. 


Soraal  (Fig.  1 )  and  side  (Fig.  I)  view  of  the  head  of  the  female,  en- 
larged: a,  anteunae;  m,  mandibles;  wa,  maxillie:  If,  lingua; 
(,  labium,  in  which  the  other  paita  are  enshealhed. 

females  alone  bite.    The  males,  which  may  be  distinguished 

from  the  other  sex  by 
their  bushy  antennss, 
aeldom  visit  oar  honaee, 
and  do  not  bite.  It  is  a 
question  whether  the  bite 
of  the  mosquito  ia  pois- 
onous. No  poison-gland 
has  yet  been  found  in 
the  head,  and  it  ia  gen- 
erally thought  that  the 
,    ,  ,    ^  ^         .  inflammation  and  awell- 

\iSUrii,Al^1t%Vr<i^  -S  following  the  bite  of 
aclc  respiratory  tube;  C,  lamellie  "oe  of  these  inseets  are 
at  end  of  body  of  the  pupa,  en-  dne  to  the  irritation  set 
larged.  up  by  the  slightly  barbed 

jaws,  and   perhaps  the   saliva  is  slightly  aorld.     Aboot 
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tblrt7  Antarlesn  nMiei  of  Culex,  tke  g«nu  to  wbiob  the 
gDM  balongt,  an  denribed  in  rarioiu  works. 

A.  3.  Parcard,  Jr. 

GiKl'iieMin,  Neidhart  von  (Aoodst),  Couht,  b.  at 
Sebildar,  Saxony,  Out.  28,  1760 ;  wrred  with  the  eemsn 
meraeaariM  in  the  American  Rerolutionar;  war;  became  in 
1789  a  oaptain  of  Pruuian  troops ;  defended  Colberg  against 
the  Freaoh  1806 ;  was  dismissed  in  1809  at  the  suggestion 
of  Napoleon  I. ;  was  chief  of  staff  and  chief  quartermaster 
to  BlUoher;  oondncted  the  retreat  after  Liitsen  1813,  and 
sifter  the  Leipsio  campaign  was  made  lieuteaaot-general ; 
ferved  in  France  1814,  and  was  made  a  count;  oontributed 
ouch  to  the  Bnal  success  at  Waterloo  by  his  strategic  sliill 
after  the  affair  at  Ligny;  was  made  governor  of  Berlin 
1818;  general  field-marshal  1825 ;  led  an  arm;  in  Prussian 
Poland  daring  the  Polish  insurrection  of  183 1.  D.  at  Posen 
Aug.  24, 1831.  He  was  an  able  officer  and  a  man  of  liberal 
principles. 

GaeisSf  a  metamorphic,  stratified  look,  crystalline- 
granular  in  texture  and  foliated  in  structure,  composed 
essentially  of  quarts,  feldspar,  and  mica;  the  latter  ingre- 
dient is  often  replaced  by  hornblende,  thus  giving  rise  to 
bomblendic  or  syenitio  gneiss. 

Oae'sen,  town  of  Prussia,  in  the  prorinee  of  Poscn. 
It  has  a  eatbedral,  and  is  the  residence  of  the  archbishop 
of  Onesen-Posea  (Roman  Catholic).     Pop.  799i. 

GBome  [Or.  ynifiui/,  "wise"],  in  the  Kosicrucisn  and 
cabalistic  doctrine,  a  spiritual  being  residing  within  the 
bowels  of  the  earth,  guarding  mines  of  precious  metals, 
gems,  and  hidden  treasures.  There  were  male  and  female 
gnomes,  generally  grotesque  dwarfs,  who  were  rarely  seen 
by  men. 

Gilom'ie  Poet*  [Or.  ^nt^^  a  "sentiment"}.  In  Orwk 
literature,  a  name  applied  to  those  didactic  poets  whose 
eompositions  are  eharaeterized  by  aphorisms  and  short, 
proverb-like  moral  precepts  (ynomai).  Pre-eminent  anong 
the  gnomic  poets  are  Theognis,  Bolon  the  lawgiver,  Pli*- 
cylida,  and  Simonides  of  Amorgos.  Among  the  beet- 
known  editions  of  tbe  gneoiio  poets  (of  some  of  whom 
considerable  fragments  remain)  are  those  of  Boissonada 
(1832),  Bskker  (1811),  Bronok  (1784),  and  Sylbnrg  (IBM). 

Gnos'ties  ("  men  of  knowledge ;"  Or.  yimnt),  a  name 
wplied  to  numerous  sehools  of  beretios  in  the  early  Chris- 
tian Charoh.  In  the  New  Testament  gnorit  is  simply  (as 
in  1  Cor.  xii.  8)  the  more  profonnd  apprehension  of  Chris- 
tian tratb.  In  Pseudo-Barnabas  (107-120  a.  n.)  it  means 
allegorical  interpretation.  Finally,  it  came  to  denote  a 
qrsteffl  of  excessive  and  fanciful  religions  speealation.  As 
to  its  origin,  it  was  in  part  a  reaction  of  tne  freer  pagan 
mind  against  the  narrowness  and  poverty  of  Bbionism,  nnt 
also,  ^^^i  more  essentially,  an  inevitable  product  of  tbe 
ipeenlative  genius  of  the  Oentile  world  in  its  first  exciting 
eontact  with  the  stupendous  facts  and  doctrines  of  Chris- 
tianity. Its  elements  were  derived  from  three  sources :  Hel- 
lenistic idealism,  Oriental  pantheistic  naturalism,  and  the 
Christian  revelation.  It  aid  not  begin  as  a  heresy,  bnt 
soon  became  snch  in  undertaking  t«  answer  nn- 
answerable  questions.  These  questions  are  sug- 
gested by  Tertullian  {De  Prtncriptione  H«relitor- 
■™'  ?  7)  =  "  Unde  malum,  et  quare?  et  unde  bomo, 
et  qnomodo?  et  quod  proxime  Valentinus  propo- 
snit,  nnde  Deus?"  Its  grand  leading  question 
was  in  regard  to  the  origin  of  evil :  wittr  rk  «a<bv  ? 
But,  as  Niedner  says,  this  question  was  only  one  of 
several.     Its  theme  was  really  the  whole  "  world- 

firocess."  This  process  embraces  tbe  three  prob- 
ems  of  creation,  sin,  and  redemption.  The  solu- 
tions offered  were  in  form  exceedingly  diversified  ; 
the  systems  many  and  various.  In  classifying  these 
systems  the  ingenuity  of  critics  has  been  severely 
taxed.  The  more  noted  classifications  are  as  fol- 
lows: 

I.  OfESET.i!ii'R. — (1)  The  Alexandrian  Onostics; 
Basilides,  Valentinus,  Ophites,  Antitactes,  Prodi- 
ciaoi ;  (2)  Syrian  :  Saturninus,  Bardesanes,  Tatiun : 
(3)  Marcion  and  his  school.  This  geographical 
classification  is  not  at  all  felicitous. 

II.  Rittxr's. — (1)  Dnalistic:  Saturninns,  Basil- 
ides, Hennogenes,  and  others;  (2)  Idealistic  :  Va- 
lentinus, Marcus,  Ptolcmiens,  and  others. 

III.  Neandeb's. — Originally,  (1)  Judsistie;  (2) 
Anti-Jndaistic.  Subsequently  modified  by  sub- 
dividing No.  2,  so  ns  to  stand,  (1)  .Tudaistic:  Cer- 
inthus,  Basilides,  Valentinus  and  his  schnol,  Hcm- 
cleon,  Ptolerasens,  Marcns,  and  Bardesanes ;  (2) 
Anti-Judaistic :  (n)  in  sympathy  with  Paganism, 
the  Ophites,  Psondo-Basilidians,  Cuinites,  Carpo- 
eratians,  Prodioians,  Antitactes,  Nicolaitans,  Simonians; 
(&)  dissevered  from  all  earlier  systems,  Saturninus,  Tatian, 
tbe  Encratites,  Marcion  and  his  school. 


IV^  Badr'b. — (1)  Those  who  brought  Christianity  into 
closer  connection  with  Judairm  and  heathenism :  Basilides, 
Valentinus,  Saturninus,  Bardesanes,  the  Ophites ;  (2)  those 
who  made  a  strict  separation  of  Christianity  from  Judaism 
and  heathenism :  Marcion  and  bis  school ;  (3)  those  who 
identified  Christianity  with  Judaism,  and  opposed  both  to 
heathenism  in  the  form  of  gnosis  :  tbo  Pseudo-Clementines. 

V.  NiBDHlu's.— ^1)  Those  who  gave  Christianity  at  once 
a  plaoe,  and  the  highest  place,  among  the  religions  of  the 
world:  (a)  in  its  original  form,  Basilides,  the  Ophites,  and 
the  closely-allied  Cainites  and  Setbites;  (i)  in  its  perfected 
form,  Valentinus,  Heracleon,  Ptolemceus,  and  Marcus;  (2) 
those  who  separated  Christianity  from  its  historic  connec- 
tion, and  made  it  tbe  first  true  revelation  of  God  :  (a)  Mar- 
cion and  bis  school;  (b)  the  Syrians,  Saturninus,  Barde- 
sanes, Tatian,  and  Apelles;  (3)  those  who  identified  Chris- 
tianity (a)  with  heathenism,  the  Carpocratians,  Anti- 
tactes, and  Prodicions,  all  licentious;  (b)  with  Judaism, 
the  Pseudo-Clementines. 

On  four  points  these  systems  all,  or  nearly  all,  agi^e :  (I) 
Ood  is  incomprehensible.  (2)  Matter  is  eternal  and  an- 
tagonistic to  God ;  or,  as  Basilides  taught,  if  created  by 
God,  still  conditions  and  limits  the  divine  efliciency.  (3) 
Creation  Is  the  work  of  the  Demiurge,  according  to  some, 
only  sulrordinate — according  to  others,  totally  opposed  to 
Ood.  (4)  The  human  nature  of  Christ  was  a  mere  decep- 
tive appearance.  The  most  elaborate  system  was  that  of 
Valentlans.  The  historic  order  was  as  follows:  (I)  the 
Simonians,  37  a.  d.  (Acts  viii.);  (2)  the  Nieolaitans,  96 
A.  D.  (Rev.  ii.  6) ;  (3)  Cerinthns,  near  end  of  first  century  ; 
(4)  the  Ophites,  very  early ;  (5)  Basilides  at  Alexandria, 
125-UO  A.  D. ;  (6)  Valentinus,  13S-160  A.  D.;  (7)  Mansion, 
I&Oa.d.  ;  (8)  Bardesanes,  170  A.  D. ;  (9)  Hennogenes,  about 
200  A',  o.  Gnosticism  reached  its  highest  bloom  about  liO 
A.  D.  In  tbe  third  century  its  creative  energy  was  gone. 
In  the  fourth  century  it  was  powerless.  And  in  the  sixth 
century  only  remnants  of  It  nmained.  Severe  laws  against 
the  Gnostics  were  enacted  in  630  a.  1>.  (See  Cod.  Jtul.  1:6: 
18,  19,  21.)  The  rapidity  with  whieb  tbe  system  waxed 
and  waned  is  explained  by  tbe  foet  that  it  was  an  aristo- 
eratid  heresy.  The  masses  neither  relished  nor  understood 
it.  It  was  Only  a  speculation  of  the  few,  and  the  aim  was 
not  to  Atand  sects,  bat  sohools.  Only  the  Marcionites  or- 
ganised separate  chorehes.  (The  principal  original  sources 
of  information  are — Irrkvbds,  Adttrnu  ffierfti,  182-188 
A.  D. )  Tertullian,  A<h.  Marcionem  and  Adr.  ValtHtiii- 
iattoi,  «.  300  A.  D. ;  HiPPOLTTf  s,  Pkiltunpkoumeim,  222-236 
A.  D.  (the  greater  part  of  it  reoently  recovered) ;  Bpipiia- 
NIDS,  AniarVWm,  t.  400  A.  D. ;  also  quotations  in  EcscDirg, 
and  the  Pitlh  Sophia,  a  recently  (18&S)  disoovered  Oaostio 
poem.  Able  monogmphs  on  the  subject  have  oouie  from 
Nhandsr  (1818),  Bai-r  (1836),  MArriR  (1828-46),  Rossrl 
(1847),  LiMirs  (1860),  and  others.)      R.  D.  Hitchcock. 

Gnn  [a  Hottentot  word],  or  Homefl  Horse,  the 
Coniwchatet  gna,  the  Wiidebeeel  of  the  colonists,  an 
avtelepe  which  approaches  In  oharaotcr  ibe  ex  tribe,  smd 
has  a  flowing  mane  and  tail  of  white  hair,  retembling 


-  3  ^.ai[#*^^*^ 


Tbe  Gnu. 

1  those  of  the  horse.  This  species  is  found  in  South  Africa 
I  but  other  species  of  the  genus  abound  probably  almost  as 
1  far  N.  as  the  Great  Desert.     They  have  clumsy  curved 
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horn<  and  briitly  h»ira  abont  the  moath.  The  name  uilde- 
beett  is  giren  od  aeeoant  of  the  habit  the  animal  baa  of 
frantically  rnahing  about  in  a  most  violent  manner.  It  is 
vary  fleet  and  timid. 

Go'a,  the  name  of  a  territory  of  Hindostan,  on  the  Mal- 
abar ooaft,  situated  between  lat.  14°  H'  and  15°  45'  N., 
and  belonging  to  Portugal.  Area,  1 066  aq.m.  Pop.313,262. 
It  produces  rice  and  popper,  but  requires  an  annua)  support 
of  £71,920  from  Portugal.     Cap.  Panjim.or  Now  Ooa. 

Goa,  town  of  Hindaatan,  on  the  Malabar  const,  in  lat. 
15°  30'  N.  It  was  formerly  the  capital  of  the  Portuguese 
dominions  in  India,  and  a  magnifloent  city,  but  it  is  now 
decaying.  In  the  beginning  of  the  eighteenth  century  it 
was  deserted  on  account  of  cholera.     Pop.  4000. 

New  Goa,  6  miles  W.  of  Goa,  is  the  residence  of  the 
Portuguese  gorernor-general  and  of  the  archbishop  of  Goa. 
It  has  handsome  churches  and  other  publio  buildings,  and 
has  been  the  capital  since  1758.     Pop.  10,000. 

Goalpa'ra,  a  district  of  the  Bengal  presidcoey,Britiah 
India,  lying  W.  of  Assam,  N.  of  the  Garrow  Hills,  S. 
of  Bootan,  and  traversed  by  tbe  river  Brahmapootra. 
It  has  a  hot,  wet,  and  sickly  olimato  and  a  produc- 
tive soil.  Area,  4430  square  miles.  Cap.  Ooalpara. 
Pop.  442,701. 

Goat  (Cnpra),  a  genus  including  the  goats  proper. 
It  is  chamotorized  by  hallow,  annnlated  horns,  which 
are  directed  upward  and  l>aokwarJ.  There  are  eight 
cutting  teeth  in  tbe  lower  Jaw,  and  none  in  tbe  upper. 
The  chin  is  bearded  in  the  male.  This  genus  has  oo 
representative  in  America,  though  in  the  domestic 
state  the  goal  is  found  in  all  parts  of  the  world. 
The  single  American  species  whiob  so  long  was 
regarded  as  the  Rocky  Mountain  170a/  is  properly  an  an- 
telope. The  wild  goat  (0.  Kgrajut  dm.)  roii,ms  in  ex- 
tensive herds  on  the  Persian  and  other  mountains  of 
the  eastern  hemisphere;  it  is  regarded  as  the  parent- 
stock  from  whenoe  all  the  domcstio  varieties  have  sprung. 
The  ibex  (C.  ibex)  is  a  notable  example,  distinguished 
by  its  large,  square,  and  transversely  ridged  horns.  The 
Caucasian  ibex  (C.  CaHcatica)  has  similarly  large  horns 
of  a  triangular  form.  The  Cashmere  goat  of  Thibet 
is  tbe  most  valued;  a  delicate  gray  wool  grows  under  the 
longer  silky  hair:  about  two  ounces  of  this  is  obtained 
from  one  individual,  and  is  the  muoh-priiod  material  of 
tbe  cashmere  shawls.  The  goat  exhibits  a  striking  differ- 
ence of  habit  as  compared  with  the  sheep.  Bnffon  has 
given  a  graphic  description,  in  which  bo  regards  the  for- 
mer as  being  "  superior  both  in  sentiment  and  dexterity." 
The  milk  of  the  goat  is  sweet,  nutritive,  and  is  also  es- 
teemed as  medicinal.  In  ancient  times  the  skin  was  val- 
ued for  clothing;  at  present  it  is  a  favorito  and  familiar 
item  in  the  manufacture  of  the  best  turkey  or  morocco 
leather,  and,  in  the  young  state,  of  the  better  class  of 

gloves.  J.  B.  HOLDKK. 

Goat  Island,  an  island  which  divides  the  oorrmt  of 
the  Niagara  River  at  tbe  Falls.  It  belongs  to  Niagara  tp., 
Niagara  co.,  N.  Y.  Area,  70  acres.  It  is  000  feet  distant 
from  the  American  and  2000  from  the  Canadian  shore.  It 
is  connected  with  the  former  shore  by  a  substantial  bridge. 

Goat'sncker,  the  Caprimulipu  SnropMtu,' a,  passerine 
bird  of  the  Old  World,  the  type  of  the  ftimily  Caprimul- 
gidw,  to  which  belong  tbe  whip-poor-will,  the  ebuoK-wills- 
widow,  the  night-hawk,  aod  several  other  birds  of  the 
IT.  8.,  all  of  wbieh  are  sometimes  oolleetively  called  goat- 
snokers.  The  first  bird  mentioned  above. gets  his  namo 
firom  the  popular  belief  that  be  sucks  the  oow's  and  the 
goat's  milk,  infecting  the  animal  with  a  deadly  disease. 
It  is  also  called  fern-owl,  dor-hawk,  night-jar,  etc.;  the 
latter  name  coming  from  a  jarring  or  purring  sound  which 
it  utters.  It  is  the  subject  of  many  popular  superstitions 
in  the  folk-lore  of  many  nations. 

Gobelins  Tapestry,  the  most  highly  valaed  grade 
of  carpet,  maDufaotured  only  in  the  Gobelins  factory,  in 
the  Faubourg  St.  Marcel,  Paris,  in  the  Rue  Monffetard. 
The  carpets  are  all  of  rug-like  make,  and  are  works  of  art, 
not  of  artisanahip.  Many  of  the  designs  are  pictured 
scenes  in  colors.  The  workmen  (or  rather  artists)  are 
about  120  in  number.  The  colored  silks  and  wools  which 
they  employ  are  passed  into  the  work  by  means  of  wooden 
needles.  The  result  is  a  faithful  copy  of  the  pictured  pat- 
tern. Each  artist  averages  less  than  IJ  square  yards  per 
annum.  Borne  Gobelins  carpets  cost  from  t.10,000  to 
$40,000,  and  require  from  five  to  ten  years  for  the  comple- 
tion. Since  1791  none  have  been  sold.  They  are  mostly 
presenlcd  by  the  French  government  to  foreign  courts. 
The  Gobelins  factory  was  first  called  Onhelin't  folly.  It 
was  an  unsightly  structure,  built  by  a  Belgian  wool-dyer 
of  tbe  fifteenth  century,  one  .Tcban  Gohcolen.  Here  the 
brothers  Cannaye,  and  afterwards  others,  carried  on  car- 


pet-making with  soceesa.  In  1M3,  Louis  XIV.  made  it  • 
royal  manufactory.  In  1 826  another  royal  carpet- faetoij. 
La  Bavonnerie,  established  in  1615,  was  joined  to  it.  Hay 
24, 1871,  the  Communists  burned  a  part  of  ths  faotory. 

Go'bi,  Col)!,  or  flha'mo,  is  a  wide  tract  Id  Central 
Asia,  between  lat.  40°  and  SO  N.,  and  Ion.  90°  and  120° 
B.  It  forms  a  table-land  3000  feet  above  the  level  of  the 
sea,  between  the  mountain-ranges  of  Altai  and  Kuen-Lun, 
with  only  small  depressions  and  elevations.  Its  western 
part  is  mostly  covered  with  fine  sand,  drifting  before  the 
wind,  and  forming  an  undulating  sorfaee  wbieh  reminds  the 
traveller  of  the  waves  of  the  ocean.  The  eastern  part  is 
mostly  naked  rocks.  It  is  a  desolate  region  where  tbe 
winter  is  nine  months  long ;  frost  and  snow  may  occur  in 
July,  and  the  short  summer,  with  its  intense  beat,  creates  but 
an  oppressive  atmosphere.  Extensive  steppes,  rising  towards 
the  mountainous  borders,  afford  pasture  for  the  flocks  of  the 
nomadio  tribes  of  Mongolians  who  wander  in  these  wilds. 

Go'bf  {QobtHt),  a  genus  of  small  marine  fishes  of  the 
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family  Oobiidss.  They  have  no  swim-bladder,  and  live 
mostly  upon  muddy  bottoms,  where  they  burrow  in  holes. 
Some  of  them  build  nests  for  their  young.  The  GobiHt 
caroiinetuit  is  a  typical  species  found  on  our  Atlantis 
coasts.  Tbe  black  goby  {Gobitu  ttiger)  uid  other  Eu- 
ropean species  are  rather  larger.  These  fishes  are  prised 
for  the  aquarium,  in  which  their  nesting  can  be  readily 
observed.     More  than  1 00  species  are  known. 

G«d«  It  is  proposed  to  state  briefly  what  is  known  of 
Ood  under  the  fallowing  heads :  ( 1 )  Definition  of  ithe  term ; 
(2)  proofs  of  his  existence;  (3)  his  names;  (4)  attributes; 
(5)  existence  as  Three  Persons;  (6)  relation  to  the  world; 
(7)  works;  (8)  prevalent  antithoistic  theuries. 

I.  In  oonseqnenoe  of  the  predominanoe  of  Christian  ideas 
in  tfas  literature  of  civilised  nations  for  (he  last  eigbteea 
centuries,  the  word  God  haa'  attained  the  permanent  and 
definite  sense  of  a  self-existent,  eternal,  and  absolutely  per- 
fect n-ee  personal  Spirit,  distinct  from  and  sovereign  over 
the  world  he  has  created. 

II.  Pnoon  or  His  Existskck. — The  word  nevertheless 
continues  to  be  used  with  a  wide  latitude  of  moaning.  Tbe 
full  conoepUon  associated  with  It  by  Christians  is  of  course 
largely  the  product  of  revelation.  On  the  other  hand,  the 
general  idea  of  Ood  as  a  being  upon  whom  we  depend,  and 
to  whom  we  are  responsible,  and  for  whose  •ommunion 
we  long,  is  innate  in  human  nature — 1.  «.  it  is  universally 
generated  and  sustained  in  human  consciousness  by  the 
laws  of  our  nature.  This  fact  is  by  some  attributed  to  a 
•<  Ood-oonsoionsness  "  (SehUisrmaekcr) ;  by  others  to  a  di- 
rect Intuition  of  God  {Srhelling,  Coutin) ;  and  by  others  to 
an  innate  religious  sentiment  or  instinct.  It  bears  all  the 
marks  of  an  intuitive  tmth  or  first  prinoiple  of  rcssoa— 
e.  g.  universality  and  neoessity— sinee  it  reappears  sad 
persists  in  all  normal  conditions  of  conscionsness.  (Sea 
CiccKO,  Aalura  Dtorum,  and  G11.LXTT,  Ood  in  Ilmum 
Tkought,  etc.)  This  general  idea  of  God,  native  to  the 
human  soul,  has  l>een  moulded  into  various  forms  by  li»- 
dition  and  speculation,  and  perfected  by  revelation.  All 
the  "  arguments  "  for  the  being  of  God  are  intended  either 
to  quicken  and  confirm  this  innate  idea,  or  to  expand  and 
render  it  definite  by  showing  tchal  God  is,  as  well  as  prov- 
ing that  he  is.  (See  Da.  McCosn's  Itihtitiont  0/  tht  iHad, 
pt.  3,  b.  2.  ch.  5,  J  2.) 

A.  The  Ontologieal  Argmnnl  has  been  presented  in  vari- 
ous forms:  I.  Anselm,  archbishop  of  Canterbury  (1093- 
1109),  in  his  Stoiiologium  and  Proilogium,  stales  this  argu- 
ment thus:  We  have  an  idea  of  an  infinitely  perfect  be- 
ing. But  real  existence  is  a  necessary  element  of  infinite 
perfection.  Therefore,  an  infinitely  perfect  being  exists, 
otherwise  the  infinitely  perfect  as  wo  conceive  it  would 
lack  an  essential  element  of  perfection.  2.  Descartes 
( 1506-1650),  in  his  Meditntionrf  de prima pkilotopkin,  prop. 
2,  p.  89,  states  it  thus :  The  idea  of  an  infinitely  perfect 
being  which  we  possess  oould  not  have  originated  in  a 
finite  source,  and  therefore  must  have  been  communicated 
to  us  by  an  infinitely  perfect  being.  He  also,  in  other 
connections,  claims  that  this  idea  represents  an  objective 
reality,  because  (1)  it  is  pre-eminently  clear,  and  ideas 
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cany  ooaTiotioii  af  ooira»pende»8e  to  trntk  in  proportioa 
to  tliur  eleameu ;  uid  (2)  it  ia  nsoesury.  S.  Or.  osmuel 
Clark*  ia  170&publislMd  hii  OtmamHration  of  Ik*  Bting  a»d 
AttrihU—  of  Cfod.  He  argnei  that  time  and  apaee  ara  in- 
finite  and  naoeaaarily  exiitent,  but  they  are  not  rabataDCM. 
Therefore,  there  must  exiit  an  eternal  and  infinite  snb- 
(tanee  of  whieh  thej  are  properties.  4.  Conain  (Kltmentt 
of  Ptgckologg)  maintained  that  the  idea  of  the  finite  im- 
plies the  idea  of  the  infiDite  as  ioeTitably  as  the  idea  of  the 
"me"  implict  that  of  the  "not-me."  (Dr.  Shedd'i  Hut. 
Chrttt.  Dor.) 

B.  7%«  Ootmological  Argument  may  be  stated  in  the  form 
of  a  syllogism :  ESrery  new  thing  and  every  ehange  in  a 
pieriously  existing  thing  must  hare  a  eausa  suffloient  and 

Preexisting.  The  unlrerse  ooosists  of  a  system  of  ehaogas. 
berefore  the  nnirerse  must  hare  a  cause  exterior  and 
anterior  to  itself.  It  has  been  objeoted  that  our  "  oaussl 
jndgment"  rests  solely  on  experienoe,  which  gives  only 
invariable  seqnonoo,  and  not  emoienoy.  (See  Mill's  Logic, 
p.  203,  and  HrsK's  Treat,  oa  Hiai.  jfature,  pi.  1,  |  I.)  On 
the  contrary,  the  "oaosal  jndgment"  is  a  self-evident  or 
intuitive  truth  or  law  of  reason,  presupposed  in  all  ex- 
perience, bearing  the  marks  of  nnivemlity  and  neces- 
sity. Moreover,  an  endless  series  of  efTeots  supported  by 
no  absolute  cause  is  infinitely  lees  rational  than  any  single 
nneausad  effeot.  The  mind  can  rest  only  when  it  haa 
raaobed  ultimately  an  anoaused  first  cause.  (Da.  McCkna'a 
Inlui.  o/lAe  Hind,  pt  2,  b.  3,  eh.  2,  |  8.) 

That  the  universe  is  a  system  of  ehanges  is  proved  and 
illustrated  by  all  the  seianoes,  especially  by  geology,  loology, 
and  anthropology.  John  Stuart  Mill,  in  his  Betag  e» 
Tkeiem,  argues  that  the  conclusion  from  thereoentlyastab- 
Hshed  doctrine  of  the  "eonservation  of  force"  is,  Uiat  tha 
matter  and  force  of  whieh  the  univerae  consists  are  a  con- 
stant qaantity,  assuming  Tarion*  fbrma,  but  thamaelves 
without  beginning  or  eanse.  But  the  fhat  is,  ttiat  the 
theory  of  eosmiaal  development  from  the  days  of  Laplaoc 
to  the  present  iarolvee  the  constant  dispersion  of  physical 
energy,  the  sun  and  planets  passing  fkom  a  state  of  hesrfed 
gas  to  ft'oien  and  lifeless  solidity ;  and  since  this  dispacsed 
and  lost  energy  is  finite,  it  asnst  have  commenoea  in  a 
spontaneous  cause— i.  «,  a  personal  volition. 

C.  Tha  Teleologieal  ArgummU,  or  argument  from  doaiga 
or  final  causes,  is  as  fallows:  Design,  or  the  adaptation  of 
means  to  efleet  an  and,  implies  the  exeroise  of  Intolligene* 
and  free  choice.  The  universe  is  fall  of  tnuiei  of  design. 
Therefore,  the  "First  Caasa"  mast  have  been  a  Personal 
Spirit.  This  argument  baa  been  elaborated  ever  since  the 
time  of  Socrates.  {MemcroMia,  b.  4.)  Bacon  says:  "I 
had  rather  believe  all  the  fables  in  the  Legend,  and  the 
Talmud,  and  the  Alkoran  than  that  this  nniveraat  fnune  is 
without  a  mind."  "Final  causes"  have  been  repudiated 
as  a  prinelple  of  luterpreting  nature  by  Hnme,  and  under 
his  inSnence  by  a  class  of  modem  naturalists.  He  main- 
tained (sea  DialogHu  *•  Iftu.  Belig.)  that  the  Judgment 
which  Infers  a  deslgniog  caasa  <W>m  adjnstmants  adapted 
la  effect  an  end  rests  wholly  upon  exparianee;  and  as  we 
hare  no  experience  of  world-making,  we  have  no  right  to 
Infer  a  worM-maker.  But  this  Judf^ent  is  intnitivat  nni- 
Tersil,  and  necessary.  Its  fbrca  is  admitted  by  J.  S.  Mill. 
i^Eatay  on  Theiem.) 

The  new  doctrine  of  tha  "sorriTal  of  tha  attest"  ia  orgad 
by  Herbert  Spencer,  Darwin,  and  many  aataralista  as  an 
altomatire  more  rational  than  that  of  "  design."  This  at 
preaent  is  admitted  by  its  advocates  to  ha  a  hare  hypothesis, 
aamsndtng  many  postulates,  and  leaving  many  broken 
links ;  s.  17.  the  "  ilrst  germs,"  the  introduetiou  of  sensation, 
the  beginnings  of  organs,  intslligenoe,  rolition,  monJ  ob- 
ligation, mrauary  ideas,  eto.  {Sf  arts.  A  CitiTicnv  Oil 
DAnimnit,  by  J.  H,  Seblyb,  and  Etoldtiox.  by  Huntr 
Habtsboritr.)  (See  Wallaok,  Natwal  Selection;  Ht- 
TAKT,  Oenetit  of  Speeiee;  Ulrici,  Review  of  Strmut}  Alex. 
Tf i!icHELL,  Evolution;  3.  W.  Dawson,  Earth  and  Man;  Dn. 
McCosH,  Ghriil,  and  Poiitivim.)  The  design  everywhere 
manifest  in  the  inorganic,  organio,  instinctive,  and  rational 
provinces  of  the  universe  bos  been  fully  demonstrated  in 
the  Vridr/euinter  Treatltee,  Paley's  Nat.  Thenl.,'  Butler's 
Analoqj,  McCosh's  Typical  Forwu,  etc.,  Buchanan's  Faitk 
in  Ood,  etc.,  Tnllooli's  Tkeiem,  etc. 

D.  The  Moral  Argnment  derived  ftam  the  oonstltntion 
and  history  of  man,  and  his  relations  to  the  universe:  1. 
All  onr  knoirlcdgo  rests  upon  oonsoionsness.  We  begin 
rrith  the  knowleilgeof  sulfas  a  conscious,  intelligent,  spon- 
taneous cause ;  and  this  is  involved  in  every  act  of  sense, 
perception,  reflection,  reeolleotion,  eto.  From  knowledge 
of  self  as  (1)  spontaneous  cause,  (2)  intelligent,  we  come  to 
recognise  the  nbsolate  cause  discorered  by  the  "  oosmologi- 
cal  "*  and  "  telcological "  arguments  as  a  personal  spirit. 
We  arc  under  the  necewiity  of  referring  all  the  phenomena 
of  the  cosmos  ultimately  to  mind.  2.  The  phenomena  of 
eonscienee  necessarily  imply  a  sovereigu  personal  will 


which  binds  oars.  The  hypothesis  of  the  asaodationists 
(Speooer,  Mill,  eta.),  that  all  our  intellectual  and  moral 
judgments  ar*  transformed  saaaations,  is  absurd,  because 
(I)  they  are  universally  the  same,  (2)  incapable  of  analysis, 
(3)  neeassaiy,  (4)  sovereign  overall  Impulses,  etc.  i.  Mao 
is  a  religious  being.  The  instinct  of  prayer  and  worship, 
the  longing  for  and  faith  in  divine  love  and  help,  are  in- 
separable fttixa  human  nature  under  normal  conaitions  as 
known  in  history.  4.  The  entire  history  of  tha  race,  aa 
far  as  known,  diselosat  the  presence  and  influence  of  a  wise^ 
righteous,  and  baaavolent  moral  ruler  and  educator  of  mea 
and  nations.  S.  The  compact  and  mutually  supporting 
system  of  divine  inlarvantions  and  culminating  revelations 
recorded  in  the  Christian  Scripture,  reaching  through  2000 
years,  is  the  true  vertebrate  eolumn  of  human  history,  upon 
which  all  human  progress  in  oiviliiation  or  science  rests. 

in.  Trb  NAaraor  Qod:  Ooth.  Ouih;  Ger.  Oolt ;  Per, 
Ckoda;  Hind.  Kkoda.  Borne  derive  the  English  word 
from  "good,"  from  its  similarity  of  form,  and  make  it  an 
axpraasion  of  the  divine  goodness,  Sinoe,  however,  its 
various  cognates  could  not  have  this  origin,  others  derive 
it  from  tlie  Peraic  Choda — dominm,  "  possessor."  The  Latin 
Dene  and  Greek  9tit  have  been  commonly  derived  from  the 
Sanscrit  dio,  "to  give  light."  But  Curtius,  Cremer,  and 
other*  derive  it  from  tev  in  «<ffTaff*<u,  "  to  implore."  tttec, 
than,  is  "  Ha  to  whom  one  prays."  .The  Hebrew  El,  of 
pra-historie  Samitio  origin,  is  from  tM,  "  to  be  strong." 
From  thi*  (or,  aa  soma  say,  from  tha  ohaolete  nStt,  "to 
worship")  come  Elohim  (pluralis  excdlcntiie)  and  Etoah 
(poetic  form),  and  Arabic  ^{  or  Atlah.  Elohim  Is  used  by 
MoKCS  consistently  as  a  general  name  for  Qod,  as  the  Ood 
of  all  nations,  and  applied  to  Msc  f^ods,  while  Jrhorah  (of 
doubtful  etymology,  perhaps  l^om  flin, "  to  be")  is  always 
used  for  tlie  peculiar  oovenant  God  of  Trrael,  the  revealed 
Ood  and  Raoeemcr.  In  reading  tho  Scriptures  the  Jews 
always  substituted  ^(.'oTiat,  dominm,  xvptoi,  for  Jehotnh. 
Hence^  the  English  Bibles  always  substitute  for  it  Lord  in 
capitals,  and  the  French  L'Etemel,  and  tho  Gorman  Herb. 
In  the  Christian  Scriptures  God  also  calls  himself  "  Spirit" 
(John  Iv.  24),  "Light"  (1  John  i.  »),  "Love"  (I  John 
ir.  8),  and  "Father^'  (Rom.  viii.  15,  1«). 

Iv.  Thb  Attribctes  or  Ood  are  to  be  distinguished 

(1)  from  "predicates"  of  God  in  the  concrete,  marking  his 
relation  to  his  creatures  as  Creator,  Prcsen-er,  etc.;  (2) 
from  "properties,"  which  belong  to  each  divine  Person  in 
diatinction  from  the  others.  The  attributes  are  tho  modes  of 
existence  and  of  action  of  his  substance.  They  are  the  very 
substance  itself,  existing  and  acting  in  the  various  modes 
determined  by  its  nature.  They  differ  among  themselves, 
not  a*  distinct  things,  but  as  distinct  tendencies  and  modes 
of  oxistonca  and  action  of  the  same  thing. 

The  sonroeaof  our  idea  of  Qod  are  found  In  his  revelation 
of  himself  in  the  human  soul,  in  physical  nature,  in  history, 
and  In  the  Scriptures.  From  these  materials  we  construct 
our  idea  (1)  by  the  way  of  negation,  denying  all  imperfec- 
tions; (2)  by  the  way  of  eminence,  affirming  of  him  the 
Eossession  of  every  excellence  in  absolute  perfection ;  (3) 
y  way  of  causation,  attributing  to  him  all  the  perfections 
discovered  in  his  works.  The  attributes  of  God  hare  been 
variously  elanlfled:  (I)  According  to  the  order  In  which 
we  arrive  at  the  knowledge  of  them — e.  g.  by  way  of  nega- 
tion, or  by  way  of  eminence,  or  by  way  of  causality,  eto. ; 

(2)  aocording  as  tbey  pertain  to  the  substance,  the  intellect 
or  the  will  of  God ;  (3)  according  to  their  nature  as  moral 
or  natural  (non-moral);  (4)  as  communicable  or  incommu- 
nicable; (5)  as  absolute  or  relatira. 

1.  The  Divine  Unitg. — Monotheism,  tho  primitive  relig- 
ion, traces  of  which  are  found  in  the  Hindoo  Veds,  soon 
gave  place  through  nature-worship  to  pantheism  and  poly- 
theism. It  has  been  recovered  only  imperfectly  by  philos- 
ophers of  the  first  rank  like  Plate,  and  has  been  established 
as  apopniar  faith  only  through  the  Mosaic  and  Christian  rev- 
elations. Itisprovod(l)  'There  can  be  but  one  neccsEarily 
existent  being,  and  but  one  infinite  and  absolute  of  tho  same 
order.  (2)  Tho  unity  of  the  cosmos  proves  tho  unity  of  pro- 
siding  intelligence.  (3)  Our  moral  consciounnesa  testifies 
that  the  source  of  all  moral  authority  must  be  single  and 
unique. 

2.  God  is  an  infinite  and  ahtolute  being.  The  trans- 
cendentnlists,  on  the  one  hand,  and  Sir  W.  Ilamilton,  Man- 
selI,aod  H.  Spencer,  on  the  other,  understand  by  these  pred- 
iaallMra  being  including  all  beinfr,  and  excluding  all  relation 
t»  ether  being.  Hence,  the  infinite  and  the  absolute  can 
neither  be  a  person,  nor  conscious,  nor  a  caui^c  nor  an  object 
of  knowledge ;  all  of  which  imply  limitation  and  relation. 
But  the  true  idea  of  the  "  absolute "  is  the  finished,  and 
that  which  exists  in  no  relation  te  anything  not  determined 
by  its  own  will.  And  tho  true  idea  of  tho  "  infinite  "  is  that 
which  admits  of  no  increase  after  its  kind.  (Sin  W.  Ham- 
ilton, Diecueeione  and  Lecturet;   Mansell,  £1111.  of  Jlet. 
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■fiimifflit/  McCosR,  Itihtitiona;  MlLL,  Jieviem  of  HAmiltmit; 
Porter,  Unman  r>Uel.,  pt.  4,  cb.  8 ;  UlCKOK,  Creator  and 
Ortalioit,  ah.  iii.)  AiUkropomorpkimt  )•  right  and  bmm- 
nry  when  limited  to  the  spplioatioo  to  Ood  in  «i  infinite 
degree  of  the  spiritual  eioelMDoies  of  man.  But  it  i>  used 
in  a  bad  sense  when  we  attribute  to  Ood  any  Ukanesa  of  our 
bodily  parts  or  passions,  or  eonaeive  of  him  as  subject  to 
our  imperfections  or  limitations. 

.3.  Ood  is  an  absolute,  perfeot,  pertottal  Spirit.  This,  as 
shown  above,  is  the  result  of  the  whole  oonvergent  testi- 
mony whioh  ostabtishea  the  fact  of  his  existence.  If  not 
this,  we  have  no  evidence  that  he  is  anything. 

4.  Ho  is  eternal.  His  exietenoe  transcends  all  the  limits 
of  time.  Bteniity  eonoeired  of  by  us,  as  either  a  pane 
ante  or  a  parte  poet,  is  really  ma,  ndrndna,  et  lotaeimuL 

5.  Absolutely,  God  is  infinite  in  his  immeneitii,  transcend- 
ing all  the  limits  of  space;  relatively,  he  is  omniprMenI  in 
his  essenoe,  as  well  as  his  knowledge  and  power  to  all  his 
ereatures. 

8.  He  is  imwuitaiU,  as  to  his  •saence,  his  perfections,  and 
his  will. 

7.  His  knowledge  has  no  limiti.  He  knows  himself  and 
all  things  passible  by  the  light  of  his  pure  reason.  He 
knows  all  things  actually  existent,  whether  past,  preMnt, 
or  (Viture,  in  the  light  of  bis  porpoae.  He  knows  aH  things 
in  their  essential  being,  and  in  all  their  relations,  by  one 
all-comprehensive,  timeless  intuition.  Wisdom  is  the  por- 
feot  uae  which  be  makes  of  his  knowledga  oad  bis  power 
to  effect  his  ends. 

8.  He  is  ostaipoteiil— that  is,  the  causal  efSoieney  of  his 
will  has  no  limit  otlier  than  his  own  perfections.  Second 
eausos  are  necessary  to  him  only  relatively  to  his  own  pni- 
pose. 

9.  The  goodneu  of  Qod,  existing  in  the  forms  (1)  of  be- 
nevolenoe  to  all  sentient  creatures,  (2)  lore  to  persons,  (3) 
moroy  to  the  miserable,  and  (4)  grace  to  the  ill-deserving, 
has  no  limit  outside  of  his  own  perfections.  This  is  ae  goM 
a  world  as  was  consistent  with  the  end  O-od  had  in  view. 
(Pascal's  Thoagku,-  Leibkitz,  Tkeodice.)  3.  8.  Mill  in  his 
Euag  on  Tkeiem  objects  that  if  God  is  infinitely  good,  he 
cannot  in  consiateney  with  &cts  be  infinitely  powerfnl.  But 
he  forgets  (1)  the  glory  of  the  Creator,  and  not  the  good 
of  the  creature,  must  be  the  last  end;  (2)  the  ultimate  rea- 
sons of  facts  known  to  us  lio  out  of  our  reach,  exoept  they 
are  revealed ;  (3)  the  grand  fact  of  six,  when  once  admitted^ 
overthrows  all  his  objections. 

10.  Qod  is  absolutely  (rue — f.  e.  self-eonsistent  aod  i«- 
liable. 

11.  He  is  absolutely  righteout.  This  involve*  (1)  hoti- 
Dess,  or  absolute  subjective  moral  perfection ;  (2)  Justice, 
when  he  is  regarded  as  standing  to  his  intelligent  creatures 
in  the  relation  of  moral  governor.  It  is  distinguished  as 
rectoral  and  distributive,  And  is  the  immntable  ground  of 
towards  and  punishment, 

12.  Qod's  mil  is  the  organ  of  his  infinite  perfectioni.  It 
U  free,  in  the  sense  of  being  a  rational  spontaneity.  It  is 
sovereign,  inasmuch  as  it  is  conditioned  upon  nothing  savo 
bis  own  all-perfect  nature.  Hence,  Qod  is  an  absolnts  sov- 
ereign, having  an  anoonditioned  power  to  dispose  of  and 
oommand  his  creatures  as  his  own  perfections  suggest.  His 
will  is  to  them  an  ultimate  rule  of  right,  in  ht^  "  positive  " 
eommandments  creating  obligation,  and  with  respect  to 
essential  morality  expressing  and  giving  effect  to  the  law 
of  absolute  right  resident  in  nis  own  nature.  (See  Cdhber- 
LAND,  Ve  Legibiu  Xaturir;  ConwoBTH's  Intellectual  Syitem.) 

V.  The  Ovb  Qod  Exists  as  Thbek  HrpoeTASEs  on 
Pbrsons. — Sohelling  says :  "  The  philosophy  of  mythology 
proves  that  a  trinity  of  divine  potentialities  is  the  root  fVoni 
which  have  grown  the  religions  ideas  of  all  nations  of  any 
importance ;"  e.  g.  the  Hindoo  Trimurti,  Brahma,  Vishnu, 
and  Shira.  This  shows  that  the  Christian  doctrine  of  the 
Trinity,  however  original  and  unique,  has  a  basis  in  man's 
religious  nature.  Abstract  Mohammedan  and  Unitarian 
monotheism  conceives  of  an  isolated,  unsocial  God,  existing 
from  eternity  alone,  whose  urgent  affections  and  infinite 
energies  remain  inactive  until  the  advent  of  creation  affords 
them  an  object.  On  the  other  hand,  the  Tripersonal  Ood 
of  Christian  revelation  has  within  the  infinite  depths  of  the 
Godhead  been  eternally  exercising  upon  adequate  objects 
those  unbounded  perfections  whioh  can  hare  only  an  inade- 
quate field  of  demonstration  in  a  created  universe.  If  Qod 
w  love,  he  must  have  an  eternal  and  infinite  object  to  love. 
(ChRISTLIBB's  Modern  Dnttbt.) 

A.  The  Biblical  Doctrine  of  the  Trinitg. — 1.  7^«r«  t»  hut 
One  God. — The  monotheism  of  the  Old  and  New  Testaments 
is  unquestionable  (Deut.  vi. 4;  1  Cor.  viii.  4),  This  is  ex- 
pressed by  saying  the  Three  Persons  are  the  same  in  sub- 
stance, numerically.  2.  Father,  Son,  and  Holy  Ohost  are 
each  that  one  God.  To  each  divine  names,  attributeii,  works, 
and  worship  are  applied  ( Jer.  xxiii.  6 ;  John  ii.  24,  etc.). 
3.  Nevertheless,  they  are  always  set  forth  in  spoech  and 


aotion  as  diatioot  pataons.  They  use  reciprocally  the  pei^ 
sonal  pronouBS  (John  xi.  41,  etc.).  They  regard  each  other 
ol^eotivoly,  loving,  speaking  to,  and  acting  through  and 
upon  each  other  as  personal  agents  (John  xiv.  31,  and  xrii.). 
4.  The  Father  is  the  fountain  of  Godhead,  self-existent  as 
person  as  well  aa  substance.  The  Son  is  eternally  spring- 
ing from  the  person  of  the  Father,  and  the  Spirit  from  the 
persona  of  the  Father  and  of  the  Son,  in  virtue  of  the  spon- 
taneous yet  necessary  constitution  of  their  nature,  whereby 
they  reoeive  the  indivisible  oommon  nature  in  its  fnlness. 
(1)  The  terms  Father  and  Son  are  reciprocal.  The  Sod 
is  eternally  "  begotten  "  by  the  Father,  his  "  word,"  "  im- 
age," "form,"  the  "radianee  of  his  glory."  (2)  The  term 
"  Spirit "  expresses  the  personal,  not  the  substantial,  nature 
and  relations  of  the  Third  Person.  He  is  the  personal  Breath 
of  the  Father  and  of  the  Son,  proceeding  from  and  return- 
ing to  both.  (3)  They  eternally  love  one  another,  take 
mutual  counsel,  and  act  together,  as  the  eoexecntors  of  their 
common  purpose,  in  a  system  of  distributed  yet  correlated 
functions.  6.  In  the  economies  of  creation,  providence, 
and  redemption  the  order  of  procedure  is  always  to  or  from 
the  Father,  through  the  Bon,  iy  the  Spirit.  All  actions  ad 
extra  may  be  affirmed  of  either  person  or  of  the  Godhead 
absolutely.  Bnt  hy  way  of  eminence  creation  is  ascribed 
to  the  Father,  redemption  to  the  Son,  and  sanctification  to 
the  SpiriL  'The  Father  is  the  absolute  from  and  to  whom 
all  movement  originates  and  ends.  The  Son  is  the  Beroalar 
and  Mediator,  the  Spirit  is  the  Executive  of  God. 

B.  The  H'letorieal  Definitioa  nf  ike  Trinity.— the  Anta- 
Nioene  Church  was  united  in  believing  that  Father,  Son, 
and  Holy  Ghost  aro  each  eternal,  ■upematural  divine  Be- 
ings, and  yet  the  Son  as  decidedly  liifcrior  to  the  Father, 
aad  the  Spirit  to  the  Bon.  Origen  admitted  the  eternal 
'  generation  of  the  Bon,  but  held  be  was  different  from  and 
dependent  upon  the  Father.  Irenssus,  the  disciple  of  Poly- 
carp,  and  tne  Western  Churoh  generally,  followed  more 
faithfolly  the  doctrine  of  the  apostle  John.  The  two  aa- 
tagonist  prinoiplea,  (a)  the  unity  of  Qod  and  (i)  the  dis- 
tiwBt  ■personality  and  the  porfoct  equality  of  Ihe  Three 
divine  Hypostases,  were  never  aocuratoly  adjusted  and  de- 
fined before  the  great  ocaasseoioal  oonncils  of  Nice  (325) 
and  ConstantinopM  (381  a.  d.).  Kaeh  principle  determined 
a  tendenoy,  and  developed  heresies. 

I.  Theprineiple  t^ttedieiue  iim(y  was  maintained  at  the 
expense  of  the  denial  of  the  somplementaiy  elements  of  the 
revealed  doetrine :  ( 1 )  By  the  Humanitarians,  who  held  that 
Ohrist  was  a  mere  man — e.  g.  the  Ebionites,  an  heretical 
Jewisfa-Ohristisa  seot)  the  Alogiaos;  the  Theodotiaos  and 
the  diaoiplea  of  Paul  of  Samoaata  (SfiO),  who  denied  the 
personality  of  the  Logos,  or  divine  principle  dwelling  in 
the  nsan  Jesus.  (2)  By  the  Patripassians  (Praxias,  Noetus, 
etc),  whose  doctrine  was  matured  by  Sabeliius  (268),  who 
held  that  the  Godhead,  existing  with  no  intrinsic  distinc- 
tions, manifests  itself  externally  and  suoocssively  in  different 
forms !  as  tiio  Father  under  the  old  dispensation,  the  Bon 
in  the  inoamation,  and  the  Spirit  in  inspiration,  ete. 

3.  The  prvneipU  ef'  the  dietinet  pereoualilg  of  the  divina 
Persons,  at  the  expense  of  their  unity  and  equality:  (1) 
By  the  Ariaos  (from  Anus  of  Alexandria,  33t),  who  held 
that  the  Son  is  the  first  and  greatest  being  created  by  the 
will  of  the  Father,  and  his  instrument  in  creating  the  Spirit, 
and  subsequently  all  other  beings.  They  expressed  this  by 
saying  the  Bon  was  hetero-omeioit,  of  a  different  nature  from 
the  Father.  (2)  The  Semi-Arians,  or  Eusebians,  represented 
by  Busebius  of  Csssarea  (270-840),  held  that  the  Bon  was 
eternally  begotten  by  the  Father,  but  that  he  is  of  a  differ- 
ent though  similar  essence — Aomot-ottnoR. 

3.  The  principle  of  dittiuct  pereonality  and  equaUty,  at 
the  expense  of  the  divine  unity,  was  maintained  by  the 
Tritheists,  John  Philoponus  and  John  Aseuna^s  (about 
650),  and  Dean  Sherlock  (1690)  in  his  Vind.  Doe.  Trin. 

The  Council  of  Nice  was  convened  by  the  emperor  Con- 
stantine  in  325  to  settle  these  questions  by  a  thorough  an- 
alysis and  definition  of  the  doctrine.  There  were  present 
three  parties :  The  Arians,  led  by  Arius,  who  maintained 
the  difference  of  essence,  hetero-oueian ;  the  Semi-Arians, 
led  by  Fusebius,  who  maintained  the  likeness  of  essence, 
hatnoi-oueion  ;  the  orthodox,  led  by  Athanasius  the  Great 
(t  373),  who  successfully  maintained  that  Father  and  Bon 
were  of  the  same  nufflerioal  substance,  Aamo-oHnon.  This 
decision  was  expressed  in  the  Creed  of  Nice,  afterwards 
completed  at  Constantinople  (.781)  and  Toledo  (580).  The 
points  defined  were:  (1)  There  is  but  one  numerical  sub- 
Stance,  ovffia,  ^vmt,  eubetantia,  in  the  Godhead.  (2)  This 
substance  eternally  exists  as  three  equal  hypoettieee,  eub- 
eietentim,  pereon:  (3)  Each  person  is  distinguished  from 
the  othsrs  by  a  character  hypoetatieue,  or  personal  property 
peculiar  to  himself.  (4)  The  Father  eternally  begets  ths 
Son,  aod  the  Spirit  eternally  proceeds  from  the  Father  and 
the  Son.  The  clauses  relating  to  the  Holy  Ohost  ("the 
Lord,  the  giver  of  life,  who,"  ete.)  were  added  by  the  Coun- 
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eil  of  ConatuitiBopIa.  The  "  Filioqae  "  el»aae  was  added 
b;  the  Western  Cburoh  at  the  Counoil  of  Toledo,  and  re- 
jected b;  the  Eastern  ChoKh.  The  dootrine  was  restated 
with  oonsummate  skill  Id  the  Creed,  "  Quiemnqne  mil," 
falsely  ascribed  to  Athanaiius,  and  has  been  adopted  by  all 
historical  ohurches.  Through  political  intrigues,  Arianism 
prevailed  widely  in  the  Kast,  partially  in  the  West,  from 
325  to  the  accession  of  Julian  (SOI),  and  was  flnally  ex- 
pelled DDon  the  aooeision  of  Theodosius  I.  (3T8).  (Bee 
Bishop  Bi'll's  (f  1710)  Deferuio  Fid.  Nirimie ;  I>orVer's 
HitU  Per,  Ckritt.,  Clark,  Kdin. ;  Xeander  and  ScBAi-f's 
Chunk  HUtoriet ;  Dr.  Shedd'b  Hitt.  of  Cfh.  Doc. ;  BtRHOP 
Hepblb's  Hint,  of  OKrifttan  OouneClt  to  SIS,  Clark,  Edin.) 

VI.  Gon'8  Relation  to  thk  World. — In  opposition  to 
the  pantheistic  and  dcistio  false  riews  (below  aeSned),  the 
Christian  view  of  Qod's  relation  to  the  nnirerse  inclndea 
the  following  points  ;  I.  That  Qod  is  a  free  moral  person, 
transcending  the  universe,  and  acting  npon  it  ab  extra  in 
the  exercise  of  his  potaiat  libera.  2.  Ood  is  nererthelen 
personally  present  to  every  atom  of  creation  through  each 
moment  of  duration,  in  his  essence  and  in  the  free  ezereise 
of  all  his  perfections,  sustaining  and  co-working  with  every 
creature  in  every  event  in  the  exercise  of  his  poteeta*  or- 
dinata.  3.  The  capital  distinction  is  made  between  the 
physical  and  the  moral  order.  The  former,  Ood  adminis- 
ter* in  the  mode  of  fixed  laws  and  fbroes  inherent  In  the 
things  themselves.  The  latter  he  administers  through 
ideas,  motives,  and  other  moral  and  spiritual  influences, 
brought  to  bear  on  the  moral  natures  and  fVee  wills  of  his 
•objects.  4.  As  an  infinitely  perfect  intelligence,  Ood  has 
formed  a  plan  ftom  eternity,  immutably  determining  in 
general  and  in  partioalar  the  l>eing,  the  attributes,  and  the 
relations  of  all  creatures,  and  benee  the  fixed  laws  of  the 
physical  order,  and  the  course  of  events  in  the  moral  order, 
and  his  own  aotions  eoncurrenttherewlth.  In  this  univer- 
sal plan  be  has  established  a  fixed  subordination  of  parts 
to  the  whole,  and  of  order  to  order.  The  end  of  the  whole 
he  has  placed  in  the  manifestation  of  his  own  glory.  The 
end  of  the  natural  order  is  the  perfect  development  of  the 
moral  order.  "In  him  we  lire  and  move  and  haveonr 
being"  (Acts  xvil,  28);  "Of  him  and  throagh  hira  and  to 
Mm  are  all  things  "  (Rom.  xi.  3S)  j  "  Thon  madeet  man  to 
bavo  dominion  over  the  worics  of  thy  hands;  tboa  hast  pnt 
all  things  under  his  feet "  (Pi.  rilL  6). 

VTI.  Taa  Works  ov  Qon.— As  an  atonial,  imiliatabl* 
Spirit,  Qod  is  essentially  aativeL  His  aotiou  ara  distin- 
guished as — 

A.  Thoee  tehick  an  ImnumaU. — These  ar«  (1 )  his  pur- 
poses, technically  esUed  "deorees,"  which  relate  to  all 
events,  and  are  infinitely  wise,  righteous,  and  eertainly 
efficacious;  and  they  sabordlnate  all  Ua  works,  and  all 
their  forces,  laws,  and  historioal  development  in  time,  to  a 
purpose  or  final  end.  (2)  The  actions  peculiar  to  each 
parson  of  which  tho  other  persons  are  uie  objeoti— «.  f. 
•temal  generation,  procession,  etc. 

B.  Sit  Emanant  Actione,  or  those  which  terminate  ad 
txtra. — These  are — 1,  Creation,  which  is  a  fVee  act  of  Ood 
in  time,  executing  an  eternal  purpose.  Some,  as  Origen 
among  theologians,  and  Cousin  among  pbilosophors,  have 
held  that  creation  is  a  necessary  and  eternal  (timeless)  act 
of  Qod.  The  latter  says  {PlyckoL,  p.  44) :  "  Ood  is  no  more 
without  a  world  than  a  world  without  Ood."  The  Church 
has  always  held  otherwise.  Creation  is  of  two  kinds :  (1) 
Creatio  prima  eev  immediata,  the  immediate  creation  by 
God  of  the  elements  of  things  ex  nihilo.  This  was  denied 
by  all  ancients  and  by  pantheists,  and  first  taught  by  rev- 
elation. (2)  f7reaf)'o  «£ci/n£^a«eii  mecftfiM,  or  the  origination 
by  Qod,  out  of  and  by  means  of  pre-existing  material,  of 
now  gonora  and  species — «.  g.  the  body  of  man  (Oen.  ii.  7). 
This  distinction  was  admitted  by  St.  Augustine  (Z>«  Cfeneti 
ad  Lit.,  V.  45),  and  by  all  theologians  since.  In  the  method 
of  this  "  mediate  creation  "  Ood  has  been  evidently  execu- 
ting law,  creating  according  to  types  in  an  oscendingseries. 
(Aroyle's  Reign  of  Law,  eh.  5 ;  HcCosH,  l)/pieal  Forvu; 
MiVAKT,  Gen.  of  Spectee,  ch.  12.) 

2.  Procidenee,  which  includes  (1)  Praervation.  This 
some  make  Identical  with  a  continual  creation.  By  some, 
as  Strauss  and  other  pantheists,  preservation  is  regarded  as 
a  necessary  unconscious  eternal  act.  By  others,  as  by  Hei- 
degger {Corp.  Tlieol.,  7,  32)  and  by  Pres.  Edwards  (On"^. 
Sin,  pt.  4,  oh.  3),  the  design  of  such  langoa|i[o  is  only  to 
emphasise  the  dependence  of  the  creature.  The  Scriptures 
teooh  that  while  second  causes  have  real  being  and  effi- 
ciency, "they  have  their  being  in  God."  (2)  Government. 
This  (a)  extends  to  all  creatures  and  all  their  actions,  (b) 
Its  method  is  oonsistent  with  the  perfections  of  Qod,  and 
•ongmons  to  the  nature  of  each  creature  and  action  con- 
cerned, (e)  Its  end  is  Ood's  glory  through  tho  execution 
of  purpose,  {d)  It  comprehends  every  particular  as  a 
means  to  a  general  end ;  it  is  therefore  for  the  same  reason 
both  generu  and  special,     (e)  It  extends  to  the  sinful  acts 


of  men,  to  fbrbld,  control,  punish,  and  orermle  them  Utr 
good.  (/)  This  nnirenai  govamment  Ood  Moomplishei 
parfly  by  means  of  the  original  properties  of  saoood  eoosei 
and  their  primal  adjustments,  and  partly  \tj  a  prasral 
concitrmn  of  his  own  energy  with  them,  gniding  tham  in 
the  direetion  predetermined  by  bis  purpose.  Leibniti  (Ains 
Sgetem  of  Netlnre)  taught  the  doctrine  of  pi«-««taUiih«d 
harmony,  whei«by  all  events  ware  predetermiiied  from  the 
creation  by  fixed  seqnences,  alike  in  the  separata  spbares 
of  the  physical  and  spiritnal.  All  theories  of  pantbeistia 
tendency  imply  the  sole  agency  of  the  Creator  in  all  no- 
tions, the  second  cause  being  only  the  mode  in  whieh  Ood 
appears,  or  the  Instrmnent  by  whioh  bil  energy  ii  imme- 
dtately  exerted.  This  is  the  tendency  of  SnffloBS,  of  the 
nltra-CalvInists  of  a  former  age,  and  of  the  eztrema  wing 
of  the  school  of  Sehleiermaeher. 

3.  Redemption  of  eenrse  tnvolvea  from  beginning  to  end 
supernatural  intervention  with  the  physical  order  for  the 
sake  of  the  moral  order  perverted  by  sin.  It  inclnde*  ( 1 )  tha 
incarnation;  (2)  expiatory  saerilee  ;  (3)  resarrection ;  (4) 
dispensation  of  the  Holy  Ohost,  {Deluding  inapiratioa  of 
Seriptnrt,  the  regeneration  and  ianatiteatlon  ef  individ- 
uals, and  the  preservatloD  and  bistoriesl  derelopment  of 
bis  Church. 

4.  Miracle:    (See  art.  MinACLCK) 

VIII.  Variocb  prbtalekv  Airn-T«isTlc  Tnoani.— 
A.  A  tkeim,  according  to  its  etymology,  sirnifles  the  de- 
nial of  the  being  of  Ood.  It  was  applied  by  the  aneieat 
Greeks  to  Socrates  and  other  philoeopbers  to  indioata  that 
they  fliiled  to  conform  to  the  popuar  religion.  In  the 
same  sense  it  was  applied  to  the  eariy  OhriaUaos.  Sinee 
the  usage  of  the  terns  "  theism  "  has  bean  definitely  fixed 
in  all  modem  languages,  "  atheism  "  necessarily  stands  for 
the  denial  ef  the  exiftenee  of  •  psieooal  Creator  and  Moral 
Ooremor.  Notwitbalaading  a  DeU«f  in  a  personal  Ood  if 
intnitire,  atheism  is  possible,  as  an  mbnormal  state  of  con- 
seiooaness  induced  by  (ophistleal  speoniation  or  animal  in- 
dnlgenee,  as  attijeotive  ideaHim  is  peasible.  It  ezista  in 
the  followiDg  forms  i  1,  praotieal ;  1,  speonlative.  Again, 
■peenlative  athelam  may  be— 1,  Dogtnatio,  as  wlian  the  aa- 
aertlon  It  made  either  (1)  that  Oed  deea  not  eziat,  or  (2) 
that  the  hoiiMn  facnltiea  are  positiTeiy'inaapable  of  ascer- 
taining or  of  verifying  hia  eslslaao»>-e.  jr.  Herbert  Spencer. 
{fVrl  Prindpl—,  pL  I.)  I,  SkeftiaxU,  as  when  it  simply 
doubts  the  existence  of  Ood,  and  denies  the  conolnsiTeattt 
of  argvmenta  generally  relied  npoB.  3,  Virtual,  a*  when 
(1)  prineiplea  are  maintained  eaaeatially  inooosiatent  with 
the  ezistenee  of  Ood,  or  with  the  possibility  of  oar  know- 
ing him — s.  g,  by  materialists,  positivists,  absolnte  ideal- 
ists ;  (2)  when  some  of  the  eaaential  attributes  of  the  divine 
natare  are  denied,  M  by  pantheists,  and  by  Stnart  Mill  in 
his  Smay  an  RtUgionj  (3)  when  explanations  of  the  nni- 
verse  are  given  wbiah  exelnde  (a)  the  ageney  of  an  intelli- 
gent creator  and  governor,  and  (i)  the  moral  govemnicat 
of  Ood  and  the  moral  flreedom  of  man.  8aeh  explaaatione 
are  miade  by  Darwin,  B.  Speneer,  aad  by  neeessitariane 
generally.  In  ancient  timsa  Bpiaurua  (341-270  B.  c.)  and 
his  school  were  really,  thoogfa  not  professedly,  atheistiy 
and  LuoretlvB  (96-52  B.  o.)  woa  epenly  so.  In  modera 
timet  the  daiam  of  VellaiTe  aad  tke  EnoyoloptBdista  de- 
generated into  the  atheism  ef  D^olbaeh;  at  present, 
Holeschott,  Fenerbaob,  the  Baglish  seonlaritt  Holyeake,  the 
dlseiplea  of  Comte,  and  the  extrsme  left  of  the  Bvoiution 
sehool  generally.  (Sss  Ulrmi,  B»d  and  tfaDarm  and  Re- 
view of  Strnnm;  StRAITss,  OU  and  Nem,-  BOCBASAB,  Mod' 
»m  Atkeiwm;  Tvllocb,  Tkeiewt,  tit.) 

B.  Dualieni,  the  opposite  of  Ifaiitsn  in  philaaophy,  is  the 
dootrine  that  there  are  two  generioally  distinot  essences^ 
matter  and  spirit,  in  the  naiveiee.  In  tins  sense,  the  com- 
mon doctrine  of  Christendom  is  dualistic.  All  the  an- 
cient pagan  philosophers  held  the  eternal  independent 
self-existence  of  matter,  and  ooase^aently  all  among  them 
who  were  also  theisti  were  strictly  eosmologieai  dualists. 
The  religion  of  Zoroaster  was  a  mythological  dualism  de- 
signed to  account  for  the  existence  of  evil.  Ormuid  and 
Ahriman,  the  personal  principles  of  good  and  evil,  sprang 
from  a  supreme,  abstract  divinity,  Akerenes.  Some  of  the 
sects  of  this  religion  held  dualism  in  its  absolute  form,  and 
referred  all  evil  to  OAii,  self-existent  matter.  This  principle 
dominated  in  the  various  spurious  Christian  Unostic  sects 
in  the  second  eentury,  and  in  the  system  of  Manes  in  the 
third  century,  and  its  pievaleoee  in  the  Oriental  world  is 
manifested  in  the  ascetic  tendencies  of  the  early  Christian 
Church.  (See  J.  P.  Clarkb,  Ten  Reliqiane;  Harowick, 
Ckrirt  anH  other  Maetert;  NBAIfnaR's  Church  Hitt.;  Prbb- 
SRNsi,  Barlg  Year*  of  Ckrittimtttg;  Tbbrbjiarii,  Manual 
Bit*.  Pkiloe.) 

C.  Polylktitm  (voAik  and  teit)  distributes  the  perfections 
and  functions  of  the  infinite  Ood  among  many  limited 
gods.  It  sprang  out  of  that  nature-worship  seen  in  the 
earliest  Hindoo  Veds,  so  soon  and  so  generally  supplanting 
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primitire  monothcimi.  At  Ont,  u  it  long  ramfttned  in 
Chaldna  and  Arabia,  it  oonsiated  in  the  worship  of  the 
elemanti,  eapeaially  of  the  ttan  and  of  fire.  Snbaequently, 
it  toolc  apeoial  form*  fVom  the  traditiong,  the  genius,  and 
the  relative  oiviliiation  of  aaoh  nationality.  Among  the 
rudest  saragea  it  sank  to  fetiobism,  as  in  Western  and  Cen- 
tral Africa.  Among  the  Greeks  it  was  made  the  vehicle 
for  the  expression  of  their  refined  bumanitarianism  in  the 
apotheosis  of  herois  men  rather  than  tho  revelation  of  in- 
oamate  gods.  In  India,  springing  from  a  pantheistio  phil- 
osopbj,  it  baa  been  carried  to  the  most  extravagant  extreme, 
both  in  respect  to  the  number  and  the  character  of  its 
deities.  Whenever  polytheism  bat  been  connected  with 
speculation  it  appears  as  the  exoteric  oounterpart  of  pan- 
tneism.  (Oahltlc'b  Htro-  Wonkip;  Kbightlit,  Mi/tM. 
Oretet  and  Italy;  Max  MUllcb,  Compar.  MgthoL,  in  Ox- 
/ordBmagt,  1856;  Pnor.TYLIK,  Tkeologgof  Grtelc  PoeU.) 

D.  Dtitm  (from  rfem),  although  etymologically  aynony- 
mons  with  theism,  has  been  distinguished  from  it  from  the 
middle  of  the  sixteenth  century,  and  used  to  designate  a 
system  admitting  the  existence  of  a  personal  Creator,  but 
denying  his  oontrolling  presence  in  the  world  (concHrmt), 
bis  immediate  moral  government,  and  all  supernatural  in- 
tervention and  revelation.  The  movement  began  with  the 
English  deists.  Lord  Herbert  of  Cherboty  (1581-1648), 
Hobbes  (f  1680),  John  Toland  (f  1722),  Woolston  (f  17.1.3), 
Tindol  (tI730),  Shaftesbury,  Bolingbroke  (1678-1751), 
Thomas  Paine  (f  1800).  It  passed  over  to  France,  and  was 
represented  by  Voltaire  and  the  Enoyolopadiats.  It  passed 
over  into  Oermany,  and  was  represented  by  Lessing  and 
Reimarus  (  Wolf»AbiUtd  FrugmMUil),  and,  invading  the 
Church  and  theology,  it  was  eeaeatially  represented  by  the 
old  school  of  the  naturalistio  rationalists,  who  admitted 
with  it  a  low  and  inoonsequeilt  form  of  Sooinianism— «.y. 
Sichhorn(1752-1827),Paulns(1761-1851),andWegseheider 
(1771-1848).  It  baa  been  represented  in  America  by  the 
late  Theodore  Parker  and  the  extreme  left  of  the  party 
known  as  "Liberal  Christians."  In  Oerman;  mere  deis- 
tieal  naturalism  gave  way  to  pantheism,  as  the  latter  has 
reoently  given  way  to  materialistic  atheism — «.  g.  Strauss. 
(See  Lklard's  Fmw  of  Dntiml  Writtrts  Vx»  HiLOiRT't 
Bogie  Lactam;  Farbar,  OrU.  Hi*t.  Fret  TkouglU}  Dorseb, 
Bitt.  ProtMt.  TheoL;  HnRST,  But.  Sationalhn;  Bdtlxb'i 
Analogg,  admitted  by  J.  S.  Mill  to  be  unanswerable  a* 
against  deism.) ' 

E.  Panthtitm  (n>,  ««^)  is  absolute  monism,  maintaining 
that  the  entire  phenomenal  univena  is  the  ever-ohaaging 
existence-form  of  the  on*  single  universal  substance,  which 
is  God.  Thus,  God  is  all,  and  all  is  God.  God  is  ji  ir,  ab- 
solute being,  of  whioh  every  finite  thing  is  a  diSerentiated 
and  transient  form.  This  doctrine  is  of  course  capable  of 
assuming  very  various  forms.  (1)  The  one-substance 
pantheism  of  Spinoza.  He  held  that  God  is  the  one  abso- 
fote  substance  of  all  things,  possessing  two  attributes, 
thought  and  extension,  from  either  of  which  respectively 
the  physical  and  the  intelleotual  world  prooaeda  by  an 
eternal,  necessary,  and  anoonsoions  evolution.  (2)  The 
material  pantheism  of  SmAuat'a  Old  and  Acw  Faitk.  (3) 
The  ideaustio  pantheism  of  SobeUing,  whioh  maintaios  the 
absolute  identity  of  aal^eot  aad  object;  and  of  Hegel, 
which  maintains  the  absolute  identity  of  thought  and  ex- 
istenea  as  determinations  of  the  one  absolute  Spirit. 

It  is  obvious  ttiat  pantheism  in  all  its  forms  must  either 
deny  the  moral  personality  of  God  or  that  of  man,  or  both. 
Logically,  pantheism  does  render  both  impossible.  Qod 
eomes  to  self-conaeiousness  only  in  man ;  the  conaoionaness 
of  free  personal  self-determination  in  man  is  a  delusion  ; 
moral  responsibility  is  a  prejudice ;  the  supernatural  is  im- 
possible, and  religion  is  superstition.  Yet  such  is  the  flexi- 
bility of  the  system  that  in  one  form  it  puts  on  a  mystical 
guise,  representing  God  as  the  all-person  absorbing  the 
world  into  himself,  and  in  an  opposite  form  it  puts  on  a 
purely  naturalistic  guise,  representing  the  world  as  absorb- 
ing God,  and  the  human  race  in  its  ever-culminating  de- 
velopment the  only  object  of  reverence  or  devotion.  The 
same  Spinoxa  who  was  declared  by  Pascal  and  Bossuet  to 
be  an  atheist  is  represented  by  Jacobi  and  Schleiermaofaer 
to  be  the  most  devout  of  myatica.  The  intense  individu- 
ality and  the  material  science  of  this  century  has  reaoted 
powerfully  upon  pantbeiam,  substituting  materialism  for 
idealism,  retiring  God  and  elevating  man,  as  is  seen  in  the 
recent  degeneration  of  pantheism  into  atheism  in  the  base 
of  Foucrboch  and  Stransa. 

The  most  ancient,  consistent,  and  prevalent  pantbeiam  of 
the  world's  history  is  that  of  India.  As  a  religion,  it  baa 
moulded  the  character,  cuatoms,  and  mythologies  of  that 
people  for  4000  years.  As  a  philosophy,  it  has  appeared 
in  three  principal  forms — the  Sankhya,  the  Nyaya,  and  the 
Vedanta.  In  Greece,  pantheistic  modes  of  thought  pre- 
vailed chiefly  with  the  Btoic  and  New  Platonio  sehools — 
Zeno  (340-260  B.  a),  Ptotinua  (205-270  A.  D.),  Porphyry 


(23S-.105),  Jambliohtts  (f  338).  It  reappears  in  Joha 
Beotua  Erigena  (t883)  and  with  the  ITeo-PIatonista  of  the 
Renaiasanoe— «. ;.  Giordano  Bruno,  burnt  at  Rome  in  1600. 
Modem  pantbeiam  began  with  Benedict  Spinosa  (1632- 
1677),  and  closes  with  the  disciples  of  Sohelling  and  Hegel. 

Besides  the  pure  pantheism  above  referred  (o,  there  has 
existed  an  infinite  variety  of  impure  forms  of  virtual  pan- 
theism. This  is  true  of  all  systems  that  affirm  the  imper- 
sonality of  the  infinite  and  absolute,  and  which  resolve  all 
the  divine  attributes  into  modes  of  easnality.  The  same  ia 
true  of  all  systems  which  represent  providential  pi«serva> 
tion  as  a  continued  creation,  deny  the  real  efficiency  of  see- 
ond  causes,  and  make  God  the  only  agent  in  the  universe — 
e.  g.  Edwards  (in  Original  Sin,fL  4,  oh.  3)  and  Emmons. 
Under  the  same  general  category  falls  the  fanciful  doctrine 
of  emanations  which  was  the  chief  feature  of  Oriental 
theosophies,  and  the  hyloioiam  of  Averroes  (f  1217),  which 
suppoaes  the  coetemity  of  matter  and  of  an  unconaciona 
plastic  anima  mvndi.  (See  Hiiht's  Ena^  on  Pantheitm, 
London,  1866;  Saisskt,  Modem  Pantkettm,  Edinburgh, 
T.  T.  Clark,  1863 ;  Cousin,  Bitt.  Modtru  Philot.;  Morkll, 
Hiet.  Modem  Philot.;  Ritter's  Bitt.  Ancient  Philo*.;  Hn- 
CB  a.kan's  Fnith  t'n  Qod,  etc.;  Dollinqib's  Gentile  and  Jew, 
London,  1863;  Max  MitLLan,  Bitt.  Ane.  Sanierit  tit.) 

A.  A.  HoDOE. 

Goda'verir,  the  largest  river  of  the  Deocan,  rises  from 
the  Western  Ghauts,  within  50  miles  from  the  Arabian 
Sea,  and  crosses  the  Deccan  in  a  south-eiutem  course  of 
about  900  miles.  After  passing  through  the  Eastern  Ghanta 
it  separates  into  several  arms,  in  lat.  16°  57'  N.  and  Ion. 
73°  30',  forms  a  delta,  and  falls  into  the  Bay  of  Bengal.  It 
is  navigable  for  some  distance  above  its  passage  through 
the  Eastern  Ghauts. 

God'dard  (Joeiab),  a  Baptist  missionary,  b.  at  Wen- 
dell, Mass.,  in  1813;  graduated  at  Brown  University  in 
1835,  and  at  Kewton  Theological  Institution  in  1838;  la- 
bored among  the  Chinese  of  Siam  with  auooesa,  and  after- 
wards, for  six  years,  at  Ningpo,  China,  where  he  d.  in  1854. 
His  principal  work  was  an  excellent  version  of  the  New 
Testament  in  Chinese,  but  he  also  preached  with  much 
energy  and  eSeot,  thoagh  in  feeble  health. 

Oo'derich)  port  of  entry  and  oap.  of  Haron  ao.,  Ont, 
Canada,  on  LaJce  Huron,  is  the  western  terminus  of  the 
BufiTalo  and  Goderioh  division  of  the  Grand  Trunk  Rail- 
way. It  has  a  good  harbor,  and  has  extensive  commnni- 
oation  by  steam  with  the  various  lake-ports.  It  has  a  largw 
elevator  for  wheat,  extensive  lake  fisheries,  8  valuable  salt- 
wells,  and  2  weekly  newspapers.  It  is  rapidly  increasing 
in  importance.  Pop.  of  town,  3054;  of  Goderioh  tp,,  oat- 
side  the  town  limits,  3615. 

Godfather,  Ctaidnother.    See  SroNaoas. 

God'frer,  poat-T.  of  Monticello  tp.,  Madison  oo.,  HI.,  oa 
the  Mississippi  River  and  the  Chioaga  Alton  and  St  Louia 
R.  R.,  20  miles 'from  St.  Louis,  at  the  junction  of  the  Jaak< 
sonville  branch.     It  is  the  seat  of  Monticello  Seminary. 

Godfrey  of  Booillon,  king  of  Jerusalem  and  tha 
sixth  duke  Godfrey  of  Brabant,  or  the  Lower  Lorraine,  b. 
at  Nivello,  Lorraine,  in  1061 ;  became  governor  ofBonillon 
1076;  fought  with  conspiouona  valor  in  Germany  and 
Italy  on  behalf  of  Henry  IT.  against  the  pope ;  slew  Ru- 
dolph, the  rival  emperor,  with  his  own  hand,  and  was  tha 
first  to  mount  the  walla  of  Rome  on  Henry's  sneeessftil 
aUack,  1084 ;  succeeded  as  duke  1080  ;  took  the  cross  ftor 
the  Holy  Land  1096,  in  order  to  expiate  his  sin  of  fighting 
againat  the  pope  (first  cruaade) ;  led  80,000  men  to  the  East 
by  way  of  Constantinople ;  captured  Nicoa  1096  ;  defeated 
Soliman  at  Dorylseum  1097 ;  took  Antioch  1098,  and  stormed 
and  took  Jerusalem  July  15,  1099;  was  declared  king  of 
Jerusalem,  but  declined  to  wear  a  crown  of  gold  where  bis 
Lord  had  worn  a  crown  of  thorns ;  defeated  the  Egyptians 
at  Asoalon,  conquered  Galilee,  promulgated  the  Antze  of 
Jemtalem,  a  system  of  feudal  law ;  d.  at  Jerusalem  July 
15,  1100,  and  was  suooeeded  by  Baldwin  I.  In  1244  tha 
Carismians  tore  np  and  burned  his  remains.  Godfk«y'a 
strength,  valor,  piety,  and  virtue  were  favorite  themes  of 
medisBval  poetry.  He  is  the  central  figure  of  Tasio's  Jeru-  \ 
talem  Delivered. 

Godi'va,  The  Ijady,  wife  of  Leofirio,  earl  of  Mer^ 
and  maater  of  Coventry  in  England,  who  about  1040  im- 
posed upon  that  town  heavy  exactions,  by  reason  of  which 
the  people  all  complained.  The  lady  Oodiva  entreated  her 
lord  to  spare  the  town  ;  and  at  last  he  consented  on  condi- 
tion that  she  should  ride  naked  by  daylight  through  Cov- 
entry, to  which  proposal  she  readily  agreed,  notwithstand- 
ing her  well-known  and  extreme  modesty.  The  earl  could 
do  no  less  than  order  the  people  to  keep  within  their  bouses, 
and  not  look  out.  This  (so  the  story  goes)  they  all  did  ex- 
cepting one  tailor,  the  Peeping  Tom  of  Coventry  (soma  aay 
be  was  a  baker),  who  looked  out  at  a  window  as  the  ladr 
rode  by  veiled  with  bar  flowing  hair  only ;  but  the  poor 
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tailoT  wu  at  one*  struck  blind,  and,  nt  some  tell  ns,  iras 
ibortly  •iter  hanged  by  the  earl.  A  yearlj  pageant,  in 
which  a  yoong  woman  enacted  the  part  of  Oodira,  was  long 
kept  np  at  Corentry,  and  is  still  oeoasionall;  performed. 

God'kiB  (EnwiR  Liwrkhcc),  b.  at  Hoyne,  eonnly 
Wickk>w,  Ireland,  Oct.  2,  1831 ;  was  educated  at  Qaeec's 
College,  Belfast ;  was  war-oorrespondent  in  Turkey  and  the 
Crimea  for  the  London  Dailj)  jfem  1854-&0J  trarelled  in 
the  U.  8.  as  a  correspondent  of  the  same  journal ;  was  ad- 
mitted to  the  New  York  bar  1858;  corresponded  with  the 
Bnibf  New  and  the  New  York  Tiwut  in  the  late  civil  war ; 
beeame  editor  of  the  Nation  18B5,  and  its  proprietor  1866. 

Gotl'maai  (Johr  D.),  M.  D.,  the  son  of  a  Rerolntionary 
soldier,  was  b.  at  Annapolis,  Hd.,  Dec.  30,  1791;  d.  Apr.  7, 
1830,  when  (as  has  been  said)  there  "fell  from  the  Srma- 
ment  of  the  medical  profession,  before  he  bad  reached  bis 
meridian  splendor,  one  of  the  brightest  stars  which  ever  rose 
abore  the  horizon."  At  two  years  old  he  was  motherless, 
then  fatherless,  friendless,  homeless.  He  said  himself, 
"  I  hare  eaten  the  bread  of  sorrow  and  drunk  the  cup  of 
ntsery."  At  Uie  bombardment  of  Fort  MoHenry  he  fought 
as  a  common  sulor.  When  asked,  as  he  applied  to  study 
medicine,  if  he  could  read  Latin,  he  replied,  "No,  sir,  but 
if  I  lire  I  will  make  a  Oreok,  Latin,  and  French  scholar." 
Alter  taking  his  first  course  of  lectures  in  the  University 
of  Maryland,  the  professor  of  anatomy  had  his  thigh  frac- 
tured, and  the  &cnlty  unanimously  appointed  young  God- 
man  to  complete  his  course.  But  not  only  had  he  to  con- 
tend with  poverty  all  his  life ;  bis  constitution  was  frail  and 
health  never  robust.  On  the  organisation  of  the  Ohio 
Medical  College  in  Cincinnati  he  was  its  first  professor  of 
anatomy,  1824.  Subsequently  he  was  called  to  the  same 
chair  in  Rutgers  Medical  College,  N.  Y.,  where  he  became 
the  associate  of  Mott,  Hosaek,  etc.  Dr.  Oodman  con- 
tributed largely  to  the  W»tem  Qnarltrlji  Xtporler,  Phila- 
delphia Journal  of  (Kt  Medicai  SeUneetf  Pbytieai  and 
Palkologieal  Anatomy,  Bncyetoprndia  Amtrieana,  etc.  As 
a  lecturer  few  were  more  gifted;  he  (almost  alone  in  this 
country)  has  taught  anatomy  successfully  with  the  scalpel 
in  band  to  the  class  in  the  amphitheatre.  In  his  early 
death  the  profession  lost  one  of  its  brightest  ornaments. 
Author  of  AsMriean  Natural  Hutory  (3  vols.,  1823-28); 
RtimbUt  of  a  Natnralit,  and  other  works.    Paul  F.  Kti. 

GAdttia,  small  town  of  Hungary,  a  f*w  miles  B.  of 
Pesth.  On  the  neighboring  heights  the  Anstrians  under 
Windisohgrilta  were  wholly  defeated  by  the  Hungarians 
under  OSrgei ;  which  viotory  led  to  the  famous  declaration 
of  independence  issued  by  Sot.  Kossuth  Apr.  14, 1849. 

GodAl'phlB  (SiDsar  Godolphia),  Barl  or,  b.  in 
Cornwall  (date  unknown);  took  the  master's  degree  at 
Oiford  18(3;  beeame  a  seeretary  of  state  1664,  and  first 
eemsiissioBOT  of  the  treaaaiy ;  was  earoy  to  the  Nether- 
laadi  1078 ;  a  lord  of  tho  treasar^  and  oa*  of  tbo  efaief 
snaiston  16711;  a  seereUry  of  flat*  1684;  akamberfein  to 
theoiMen  ISSA;  oaamlaeioaor  of  the  treasury.  1686.49; 
first  kwd  of  the  tnaaary  16»»-»7,  170*-«1 ;  lord  high 
treasurer  1762-lt;  was  made  a  baton  1684;  K.  0.  1704, 
Viseonat  Sialton  and  Bart  Uodolphin  1706.  D.  at  SL  Al- 
baas  Sept.  la,  1712.  ftodolphin  waa  a  man  of  few  word* 
and  deoided  talents  for  publio  bosioM*.  PoUtieal  or  moral 
principles  he  had  noat.  When  ebambarlain  to  Jame*  Il.'a 
queen  ho  eooformed  to  the  Eeman  Catholie  rites;  was  ill 
tan  Tory  or  Whig  as  best  served  his  iatoreat  in  limes  whan 
these  party  names  oarrifd  siaaaing  with  them.  His  only 
eeasnionons  viees  were  gambling  and  iuordinata  fendnaas 
for  tne  tarf.  In  deaaaaat  he  was  exoeediagly  modest  and 
retiring. 

Go'doB  (SrLTAHDS  W.),  U.  B.  N.,  b.  Jon*  18,  IStO,  i^ 
Pennsylvania;  entered  the  nary  as  midshlpmao  Mar.  1, 
1819 :  beeame  a  passed  midshipman  in  1827,  a  iieatensnt 
in  1836,  ft  eommander  in  18t(,  a  captain  in  1861,  a  oom- 
medore  ia  1863,  a  rear  admiral  in  1866 ;  retired  in  1871. 
He  commanded  the  Powhatan  at  the  battle  of  Port  Boyal, 
and  the  Susquehanna  in  iioth  the  Fort  Fisher  fights;  eom- 
meaded  by  Kear-admiral  Dnpont  for  seal  and  ability,  and 
thus  spoken  of  by  Bear-admiral  Porter  in  bis  "  oommen- 
datory  letter  "  of  Jan.  28, 1866 :  "  Com.  S.  W.  Oodon,  eom- 
maadiog  the  Snsqnabanna,  is  an  unusually  intellimnt 
offiser,  who  does  not  need  to  be  told  a  second  time  where 
to  go  in  time  of  action.  This  ia  the  second  important  affair 
in  whieh  he  has  been  engaged  during  the  war,  in  both  of 
which  he  has  aoqnittad  himself  in  the  most  handsome  man- 
ner. His  ship  was  beautifully  handled,  and  impressed  me 
with  hor  good  discipline  aad  aoearate  firing.  To  mo  per- 
sonally he  has  given  his  warmest  support,  and  I  should  fail 
in  my  duty  if  I  did  not  give  him  the  full  credit  he  deserves. 
His  conduct  throughout  this  harassing  affair  has  met  my 
warmest  approbation,  aad  I  think  he  is  one  of  those  who 
merit  promotion."  Fozrall  A.  Parkbk. 

GodoT',  de  (MAVOat.),  daks  of  Aloudia,  Albufera,  and 


Boto-Soma,  and  prince  of  the  Peace,  b.  at  Badi^os,  Spain, 
Hay  12,  1747,  of  a  noble  but  reduced  family;  entered  the 
body-guard  at  Madrid  1787 :  became  an  officer  1790 ;  major 
and  adjutant-general  and  knight  grand  cross  of  Charles 
III.  1792.  His  beauty  had  by  this  time  won  him  (he  favor 
of  the  queen  and  her  ladies,  and  with  the  former  be  lived 
in  most  intimate  relations  under  the  very  eyes  of  the  king, 
who  nevertheless  loaded  him  with  honors.  In  179i  he  was 
made  a  grandee  of  the  first  rank,  having  in  1 792  been  made 
first  secretary  of  state,  and  in  1793  oaptain-genenil.  His 
treaty  of  BUe  (1796)  won  him  the  title  Prince  of  the  Peace. 
In  1797  he  married  Maria  Thereaa,  the  king's  nieoe,  al- 
though be  was  already  secretly  married  to  another  wife. 
In  1798  he  was  deelarod  grand  major-domo,  and  in  1790 
grand  admiral.  In  1801  he  nassumed  the  power  whieh  in 
1798  the  popular  will  had  forced  him  to  abdicate,  and  soon 
after,  by  the  treaty  of  Bndajos,  he  agreed  to  divide  Portu- 
gal between  Franoe  and  Spain,  for  which  service  he  received 
a  large  sum  from  Franoe.  In  1804  he  was  deolared  gene, 
ralissimo.  He  assisted  Napoleon  in  gaining  possesiion  of 
Spain,  and  Napoleon  in  torn  released  him  (1808)  from  the 

&  risen  into  wbleh  the  nobtss  and  people  had  thrown  him. 
odoy  never  again  retamed  to  power.  Hated  by  nobles, 
priests,  and  people,  all  of  whom  he  despised  and  bad  braved 
so  long,  be  followed  the  fortunes  of  the  king  and  queen, 
who  still  clung  to  him.  In  183l>  he  went  to  Paris,  where 
he  lived  a  pensioner  of  the  Franeh  government.  In  1342 
the  Spanish  government  confirmed  to  him  his  former  honors. 
D.  at  Paris  Oct.  4,  1851. 

God  Save  the  Kiny  t  {Domint  lahumfac  Rtgem  !),  a 
formula  repeated  upon  occasions  of  solemnity  and  appended 
to  state  proclamations  In  Oreat  Britain.  The  same  words 
give  name  to  a  well-known  British  national  air,  the  author- 
ship of  which  was  long  ascribed  to  Dr.  John  Bull  (1563- 
16zS),  but  it  is  generally  conceded  that  his  "Ood  save 
great  James,  onr  king !"  was  not  the  national  anthem  of 
the  present  day.  The  authorship  of  both  words  and  musio 
of  this  pieee,  nearly  as  it  now  stands,  is  now  generally  as- 
signed to  Henry  Oary,  who  d.  in  1743 ;  but  some  antiquaries 
claim  that  it  was  adapted  from  Jacobitio  words  and  melody 
of  that  day.  The  exprassion  "God  save  the  king!"  oc- 
onrs  several  times  in  tiie  historical  books  of  the  Old  Testa- 
ment. 

The  "  Osd  save  the  king  I"  of  the  pnblio  proclamations 
has  been  changed  to  "  Ood  save  the  Commonwealth  of 
MassachusetU  I"  in  that  Stale,  and  to  "  Ood  save  the  Com- 
monwealth I"  in  Pennsylvania. 

God's  Trnee.    See  Tnnci  or  Ood. 

Godfhaab,  the  first  Danish  colony  in  Greenland,  es. 
tablished  in  1721  by  Hans  Bgede  on  Davis's  Strait,  in  lat. 
65"  N.     Pop.  740. 

God'wln  (Mart  Wollstonecraft),  b.  at  Beverley, 
Yorkshire,  England,  Apr.  27,  1750.  Driven  from  home  by 
the  unkindness  of  her  lather,  she  gained  a  living  for  a  time 
by  teaching  school,  and  was  then  a  governess.  In  1787 
she  went  to  London.  Her  nougktt  on  the  Education  of 
Vaughttrt  (1786),  Mary,  a  tale.  Original  Storiei,  and  some 
translations  ttma  Salsmann  and  Lavater,  attracted  much 
attention.  Her  famous  Ftedtcntion  a/ (A« /^'oAtfo/  Woman 
(1791),  an  able  presentation  of  a  then  novel  doctrine,  was 
followed  (1792-95)  by  a  residence  in  Paris,  prompted  by 
her  enthusiasm  for  the  new  political  theq;ries  of  tne  time. 
Here  she  became  mistress  to  an  American  named  Imlay,  a 
eonneotion  quite  Justified  by  her  avowed  doctrines  regard- 
ing the  constitution  of  society.  After  the  birth  of  a  child 
Imlay  left  her  in  great  distress.  Mr.  William  Godwin,  who 
fully  sympathised  with  her  levelling  opinions,  soon  after 
became  her  protector,  and  in  1797  pnblio  opinion  compelled 
their  marriage.  She  d.  in  London  SepL  ID,  1797,  in  giving 
birth  to  a  daughter,  the  future  Mrs.  Shelley,  and  author  of 
Franktnttexn.  Mrs.  Godwin  was  a  woman  of  atti«ctive 
manners  and  of  singular  oonrage  and  independence.  The 
irregularities  of  hor  life  must  be  ascribed  to  the  unfortunate 
circumstances  of  her  early  suiroondinzs.  Full  Justice  to 
her  character  is  done  by  her  husband  in  her  Memoirt  (1798), 
in  which,  however,  some  details  of  her  life  are  presented 
with  unnecessary  minuteness. 

Godwin  (Parks),  b.  at  Paterson,  N.  J..  Feb.  25, 1816; 
graduated  at  Princeton,  N.  J.,  1834 ;  was  called  to  the  bar 
in  Kentucky.  Since  1837  he  has  been  for  a  great  part  of 
the  time  connected  with  the  New  York  Evening  Poet,  of 
which  his  fatber-in-Iaw,  Wm.  C.  Bryant,  was  so  long  the 
editor-in-chief.  Of  the  Port,  Mr.  Godwin  was  at  first  a 
contributor,  and  then  managing  editor.  In  1843  he  for  a 
time  conducted  the  Pathfinder,  a  weekly;  was  a  prominent 
contributor  to  the  Demoeratie  Review,  and  was  for  a  time 
one  of  the  editors  of  Pvmam't  Mnijanne.  Under  Mr.  Polk 
he  was  depnty-calleetor  in  tho  New  York  custom-house; 
was  an  early  member  of  the  Republican  party,  but  always 
an  adrooate  of  free  trade.    Author  of  a  Popular  View  of 
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tie  Doetriitn  ^f  Fourier  (1844)  |  Demoemej),  Pacific  and 
CoKttrtKtiae  (1844);  Vala,  a  ronuinc*  (18S1))  Handbook 
«/  Univereal  Biography  {ISil);  Political  JSttagt  (ISiS): 
the  firat  vo\,  of  a  Hiitory  of  France  (1860) ;  Cj/Joprndia  of 
Biography  (1866);  OiU of  tke Pat  {1870);  aai other  works 
from  his  pen  are  announoed.  He  haa  also  trandated  talcf 
from  Zwookke,  and  a  portion  of  Qoethe'a  Xutoiiographg, 

Godwin  (WiLUAH),  b.  at  Wisbeaeb,  Cambridgrahirv, 
England,  Mar.  3,  1756,  son  of  a  Presbyterian  minister; 
studied  at  the  Hoxton  College ;  was  a  dissenting  minister 
at  Stowmarket  1778-83,  when  his  new  religions  and  politi- 
eal  riews  led  him  to  leave  his  profession.  His  Skttehei  of 
Hiftory  (1784)  was  a  peooniary  &ilare;  but  his  Political 
Juliet  (1793),  with  its  eloquent  language  and  its  genarons 
though  impraotieable  theory  of  unirersal  benevolenae,  at- 
traoted  wide  attention,  and  in  spite  of  its  lerelling  duetrines 
was  widely  approved.  The  same  doctrines  are  set  forth  in 
Caleb  William;  a  novel  (1794),  his  most  powerful  work. 
In  1797  he  married  Mary  Wollstoneeraft,  whose  memoirs 
he  published  in  1798,  His  other  novels  {St.  Leon,  Fleet- 
wood, Uandevilln,  Cloudeeleg,  Deloraine)  and  his  tragedies 
(Antonio,  Faulkner)  are  now  forgotten.  He  wrote  useful 
Licee  of  Chaucer,  John  and  Edward  Phillips,  Chatham, 
and  others;  an  Enaj/  on  Sepulekre*  (1808);  a  valuable 
Hietory  of  the  Commonieealtk  (4  vols.,  1827-28) ;  On  Popu- 
lation (against  Halthus,  1820);  rioiyAto  on  Jfan  (1831); 
Licet  'of  the  Necromancer*  (1834),  and  many  politioal 
pamphlets,  besides  several  works  for  the  young,  published 
under  the  assumed  name  of  "Bdward  Baldwin.''  His  post- 
humous Oeniu*  of  Chriitianilg  f/uaeittd  (1873)  and  Aiito- 
biograpkji,  etc.  (1874)  have  recently  somewhat  revived  the 
publio  interest  in  him  and  his  works.  Mr.  Qodwin  was  for 
some  time  a  bookseller  of  London.  By  a  second  marriage 
he  bad  a  son  of  brilliant  talents,  who  died  before  him.  He 
was  always  poor,  but  in  old  age  was  appointed  yeoman- 
usher  of  the  exchequer.  Late  in  life  nis  anli-marriage 
views  were  abandoned.     D.  in  London  Apr.  7,  1836. 

God'wit,  a  popular  name  for  various  wading  birds, 
having  long  bills,  like  those  of  snipes.  They  mostly  belong 
to  the  genus  Limota.  In  the  Old  World  are  found  the  blaok- 
tailed  and  bar-tailed  godwits  (£.  neianura  and  rtffa),  sea- 
shore  birds  which  aro  good  for  the  table.  The  great  marbled 
godwit  and  Hudsoniaa  godwit  (L.  fedoa  and  Budtoniea) 
are  North  American  species ;  the  tall-tale  godwit  is  the 
Qaabetta  metanoUuoa  of  the  U.  S. 

Goe'beB,  von  (AiracBt),  Prussian  general  of  infantry, 
was  b.  at  Stade,  Hanover,  Dee.  10,  1818,  and-  entered  the 
Prussian  service  in  1833  as  a  lieuteisaat.  Of  a  restless  and 
adventurous  spirit,  he  soon  resigned  his  position  ud  went 
to  Spain,  when  he  took  service  with  toe  Carlists  in  the 
corps  of  Cabrera.  But  fortune  did  not  favor  him  muoh ; 
he  was  wounded  several  times,  taken  prisoner,  thrown  into 
Jail  in  Cadii,  thence  carried  to  Saragossa,  and  treated  so 
ill  that  his  health,  espeoiaUy  his  eyes,  suffered  thereby. 
After  the  end  of  the  Carlist  war  he  was  liberated,  returned 
to  Qermany,  wrote  an  able  book  on  his  Spanish  experiences, 
and  re-entered  the  Prussian  army,  where  be  served  ohiefly 
on  the  staff.  He  took  part  in  1849  in  the  campaign  against 
the  revolution  in  Baden ;  was  on  this  oocasion,  and  sIbo  on 
Others  in  the  subsequent  years,  attached  to  the  staff  of  the 
prince  of  Prussia,  the  present  emperor,  and  lieoame  in  18S& 
chief  of  the  staff  of  tbe  6th  army  corps.  In  1860  he  was 
ordered,  together  with  several  other  offlcers,  to  follow  the 
army  of  the  Spanish  general  O'Donnell  in  order  to  observe 
the  campaign  in  Morocco,  on  which  he  published  an  able 
work.  In  1863  he  became  commander  of  the  26th  brigade 
of  infantry ;  in  1364  he  took  part  in  the  war  against  Den- 
mark, and  became  commander  of  the  10th  division ;  and  in 
1865  he  became  lieutenant-general  and  commander  of  tbe 
13th  division.  At  the  head  of  this  division  be  entered 
Hanover  in  1866  and  fought  on  several  occasions  with  dis- 
tinction. In  the  Franoo-Glerman  war  of  1870-71  be  was 
appointed  commander  of  the  8th  army  oorps,  and  played 
an  important  and  conspicuous  part  in  the  battles  of  Saar- 
brUcken  and  Metz.  When  Qen.  von  Mantouffel  received 
the  command  of  tbe  army  of  the  South,  in  Jan.,  1871,  Ooe- 
ben  was  appointed  commander  of  the  army  of  tbe  North, 
and  defeated  Gen.  Faidherbe  in  the  decisive  battle  of  St.- 
Quentin,  Jan.  19,  AtrsnsT  Nikm anr. 

Goes,  or  Tergoes,  town  of  the  Netherlands,  in  tbe 
province  of  Zealand,  on  the  island  of  South  Beveland,  15 
miles  by  rail  from  Berg-op-soom,  It  has  considerable  trade 
in  corn,  bops,  and  salt.     Pop.  6313. 

Goegg'inaBii(CHARLi»AHTHoi(r),  Ph,  D.,  b.  atNaum- 
burg,  Hcsse-CasscI,  Germany,  June  13,  1827 ;  was  educated 
■t  Fritzlar  and  Qottingcn,  where  be  graduated  in  1852; 
oame  to  the  U,  S,  in  1858 ;  resided  for  a  time  at  Syracuse, 
N,  Y.,  and  since  1867  has  been  professor  of  ebemistry  in 
the  Massachusetts  Agricultural  College  at  Amherst,  and  in 
1873  was  appointed  chemist  to  the  State  board  of  agricul- 


ture. Author  of  numerous  and  valuable  papers  upon  ehem- 
ical  subjects,  among  which  his  nine  articles  upon  salt  and 
the  chemistry  of  natural  brines,  those  upon  sugar  and  the 
sugar  manufacture,  and  his  reports  upon  eommercial  fer- 
tilizers, have  special  interest, 

Goe'thals  (Hemry),  or  HiiritT  op  Ohkitt  (Doctor  golem- 
his),  b.  near  Ghent  1217;  studied  under  Alberlus  Magnus 
at  Paris,  and  taught  the  scholastic  philosophy  with  great 
applause  at  the  Sorbonne.  He  was  an  acute  and  sagaelons 
Realist,  and  qualified  the  Aristotelianism  of  his  day  by  an 
attempt  to  blend  with  it  some  of  the  doctrines  of  Plato.  He 
became  archdeacon  of  Toumay,  where  he  d.  in  1293. 

Goe'the ,  tob  (  Job  akr  Wolfoahg),  was  b.  Aug.  28, 1749, 
at  Frankfort-on-the-Main,  of  a  rich  and  highly  respected 
family,  and  enjoyed  a  careful  and  very  varied  education, 
rich  in  the  acquisition  of  knowledge  and  rich  in  impressions. 
The  father  was  a  peremptory  and  somewhat  pedantic  cha- 
racter, proud  of  nis  family  connections  and  personal  ac- 
quirements ;  he  held  no  offioe,  but  bad  an  imperial  title. 
The  mother  was  a  bright  and  quick-witted  woman,  with 
very  decided  opinions  and  very  vivid  sympathies;  she 
stood  greatly  in  awe  of  ber  husband,  and  Wolfgang  and 
she  formed  a  little  group  of  their  own  within  the  family. 
Under  the  father's  superintendence  tbe  boy  was  taught 
drawing,  music,  grammar,  rhetoric,  foreign  languages — 
Latin,  Italian,  French,  Hebrew — and  natural  history ;  from 
the  mother  he  learned  to  judge  characters  as  they  presented 
themselves  in  social  intercourse,  to  understand  lifb  as  it 
appeared  in  the  streets,  and  to  make  small  excursions  into 
Fairyland,  But  bis  religious  impressions  were  defective; 
he  knew  the  Bible  very  well,  but  it  was,  and  always  re- 
mained to  him,  an  object  of  intellectual  and  aesthetic  in- 
terest only.  It  had  no  authority  over  his  heart,  and  when, 
in  his  great  novel,  Wilhelm  Meitter,  he  tried  to  bring  the 
development  of  a  human  soul  tn  a  Snal  and,  so  to  speak, 
typical  close,  tbe  hero  was  made  to  settle  down  in  a  sort  of 
mystical  Freemasonic  Institution,  which,  compared  with 
what  a  truly  religions  spirit  has  proved  itself  able  to 
work  out  both  in  individual  and  sorial  liib,  appears  very 
puerile  and  ntlerly  disappointing.  Much  more  genuine 
and  truly  productive  of  great  Ideas  was  the  influence  he 
received  from  the  politioal  events  of  the  Seven  Years'  war 
—on  tbe  one  side,  tbe  old  idea  of  the  emperor,  so  deeply 
rooted  in  the  feeling  and  imagination  of  tne  German  peo- 
ple, to  migniflcent,  and  at  this  moment  represetited  by  a 
beautiful  young  woman  ;  on  the  other  side,  tli«  new  idea  of 
the  unity  of  the  German  nation,  awakened  by  a  young  hero 
who  stood  nneonqnered  among  the  heaviest  calamities,  and 
who  had  wrung  from  fate  what  Germany  bad  not  seen  for 
eentnriee,  a  victory  over  a  Atreign  nation,  tho  battle  of  Kes- 
bach.  Durini  one  period  of  the  war  Frankfort  wac  ocen- 
pied  by  Freneb  treops,  and  yomg  Goothe  learned  to  speak 
Freneb,  to  look  at  plotnres,  and  to  feel  the  stiBngo  cbam 
of  theatrical  reprewntatioM,  la  17M,  In  the  nlnoteenth 
year  of  kia  ago,  he  went  to  tha  Baivotfityof  Leipsia,  where 
be  made  the  aMfaaintaace  of  Ooitoebod  and  Gellert ;  in 
177B  he  moved  to  StraAorg,  wheao  he  formed  inlimate 
friendships  with  Herder,  Jung  StiWB^,  and  Lena.  After 
taking  bis  degree  in  law  at  the  latter  namroity,  he  retwincd 
in  1771  to  Frankfort  and  bagaa  to  writs  lyrical  poosis  aod 
minor  eritiea)  eetay  s  for  perfodiaaii,  incited  to  do  so  by  Us 
interoonrie  with  Merek.  Whilo  in  Leipeie  he  had  written 
two  dramas,  Die  Lawu  dee  Vtrtimhten  and  Die  MiteekuUi- 
gen,  which  Were  pwblishod  then,  bnt  anonymonsly  and 
wlthont  any  effect.  In  the  spring  of  1773  he  raoeivad  a 
position  at  the  imperial  ehanoelkry  at  Wetalar,  bat  re- 
tamed  home  in  the  fail  otterly  disgusted  with  diplomatio 
affairs,  and  determined  to  concentrate  himself  on  aomo 
poetical  sobjeot. 

Personally,  the  yogsg  Goethe  ntade  a  most  extraordinary 
impression.  His  bearing  was  vary  reserved,  even  a  little 
haughty ;  his  mannenwoto  stiff,  sometimes  even  a  little  awk- 
ward. But  the  beauty  of  Ma  eountenanee  was  so  irresisti- 
ble, and  the  impression  of  conrage,  independenee,  noblcnees, 
and  kindness  so  powerfhl,  that  when  he  entered  an  inn  con- 
versation would  stop  and  the  guest*  look  surprised  at  each 
other.  And  on  nearer  acquaintance,  in  spite  of  some  ooea- 
sional  rashness  and  arrogance,  he  quite  intoxicated  people 
with  the  richness,  originality,  and  grasp  of  bis  ideas,  and 
with  tbe  wonderful  freshliess  and  enchanting  enthusiasm 
of  his  feelings.  Everybody  expeoted  that  aometbing  great 
would  come  tma  him,  and  yet  everybody  was  surprised 
when  in  1773  be  pnUished  hi*  drama.  Got*  eon  Brrlickia- 
gen,  and  in  the  following  year  his  fomous  novel,  Werther* 
Leiden.  They  not  only  opened  a  new  period  in  tbe  Ger- 
man literature,  but  th^  inaognrated  a  new  epoeh  in  the 
German  civilisation.  Tbe  most  striking  quality  of  tbess 
two  great  works  is  their  artistic  truth,  the  maigioal  vivid- 
ness of  their  pietnres,  their  objectivity.  In  order  to  rep>»- 
sent  any  character  or  event  with  such  perfect  truth  it  is 
neoeesary  tbat  the  poet  Aatt  paint  nothing  bat  that  whieh 
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falls  within  bi«  own  oonaeiannMn,  and  which  at  leaat  u  • 
ponibilit;,  aa  a  dangw,  fiirmi  part  of  hit  own  soul^  Soathe 
fallllled  thia  soaditioa,  and  the  leoret  of  the  immenn  loo- 
mm  of  his  works  was  that  in  writing  out  of  hit  own  heart 
he  wrote  out  of  the  heart  of  his  time.  Bhakspeare  haa 
painted  gnttxir  eharaotan  than  Goethe,  but  the  ezober- 
anoe  of  his  style,  whieh  was  the  style  of  his  time,  throws  a 
T«U  over  his  oharaetars  wbioh  aggnodlses  the  figure,  bat 
weakens  the  outline.  No  poet  has  ever  reached  Ooethe  in 
the  magia  of  his  representations.  Every  sentence  in  his 
dramas  is  a  portrait.  But  although  the  ezplaoation  of  this 
ezeellenoy,  of  bis  method  of  production,  of  the  relation  be- 
tween his  personal  life  and  his  poetical  creations,  is  a  ques- 
tion of  the  highest  interest,  it  requires  too  minute  biograph- 
ical and  psychological  researches  to  be  treated  here.  The 
absolute  oljjeotivity  of  bis  descriptions  raises  other  ques- 
tiuns,  however,  which,  through  Wertkert  Leiden,  became 
of  historical  consequence.  Werther  is  a  man  who  can  do 
nothing  ignoble,  but  the  noble,  that  which  is  duty,  he  can 
only  hajf  do.  Ualfness,  however,  in  the  fulfilment  of  dnties 
deprives  a  man  as  absolutely  of  his  moral  freedom  and 
spiritual  happineBS  as  a  total  denial  of  duty  through  orime 
and  vice.  It  only  conceals  the  fact  to  the  persm  htmeelf 
by  entangling  his  soul  in  a  morbid  feeling  of  being  mli* 
ondetstood  and  wronged  by  the  world.  Snchhalfoestwaathe 
disease  of  the  time,  produced  partly  by  an  imperfeot  enlight- 
enment which  furnished  no  motives  to  the  volition,  partly 
by  a  sentimental  pietism  which  represented  raBignation  as 
the  highest  form  of  the  will.  Every  one  who  reads  WerlAen 
Ltidtn  reads  something  about  himaalf,  but  only  those  in 
the  first  stage  of  the  disease  understand  the  poeL  To  them 
the  book  becomes  a  help,  a  cure.  Napoleon  read  it  over 
and  over  again.  Those,  on  the  oontrary,  who  are  very  Car 
advanead  in  the  disease  nnderstand  only  the  hero,  and, 
like  him,  they  blow  out  their  brains.  The  book  was  pro- 
hibited by  law  in  several  oonntriet,  and  although  we  now 
may  laugh  at  such  measures,  the  qaestion  still  remains.  Is ' 
objcotivity  the  highest  goal  of  art  ?  or  shall  there  be  some- 
thing behind  the  pieture  wluoh  shiaea  thraogh  it  and  ex- 
plains it  f 

In  1775  the  duke  of  Saze-Weimar,  Charles  Aagasta*, 
invited  Socthe  ta  take  np  his  abode  at. his  oourt.  After 
soma  hesitation  the  invitation  was.  aooepted,  and  from 
1776  Weimar  beeame  kis  residence.  A  warm  and  noble 
friendship  sprang  np  between  the  dnke  and  tlia  poet ;  and 
as  Qoetha  possessed  much  praatieal  administrative  talent 
and  great  business  tact,  he  oceapied  at  dilferont  times 
many  different  positions  in  the  daoal  government;  at  last 
that  of  a  minister  of  state,  whieh  be  held  from  1816  to  the 
death  of  the  duke  in  1828,  when  he  reaignod  all  his  oBoes 
and  retired  into  private  life.  A  house  was  irailt  for  him, 
small  enough  according  to  the  ideas  of  oar  tinea,  bat  mag- 
niSoent  for  those  days,  and  oontaiaing  an  ezeallwt  libcary, 
a  Sne  eollection  of  amentiAo  instruments,  and  maay  pra- 
eiona  objeets  of  art.  During  the  Brst  two  years  of  hia  ra«(- 
dcnee  in  Weiaar  tha  ooart-life  saema  to  have  oMopied  hia 
whole  time,  bnt  by  degree*  he  began  to  take  part  in  praeti- 
eal  business  and  to  engage  in  aarere  soisntifle  stadias  of  bat- 
any,  eomparative  anatomy,  miaeralegy,  and  optios.  Great 
men,  snen  as  Wielaad,  Herder,  Fiebte.  Sonelliag,  and 
Sohlegel,  gathered  around  the  oourt  of  Weimar,  and  made 
it  a  German  Athens.  Aad  in  spite  of  all  its  easy  grase 
and  its  somewhat  Bpioarean  aspaat,  Goethe's  life  daring 
this  period  contains  both  sffiorts  aad  results.  With  leapaet 
to  poetry,  the  results  wera  small  enongh.  for  the  twelve 
years  after  the  poblieatiao  ef  Wtrtlun  Lridnt  nothing  but 
Stella  (177S),  Oango  (1778),  aad  some  other  still  less  im- 
portant works  were  produced.  But  much  was  prepared, 
and  after  his  journey  to  Italy  ((Vom  1786  to  1788)  master- 
pieee  followed  after  maatarpieee  in  rapid  sneoession  :  Sg- 
rnoHl  (1785),  Ipkigemia  (178*),  RSmimlu  MUegiut  (1788), 
T<Mo  (1789),  /-«■»(  /.  (17»0),iriU«{M  M*uter  aad  J/sr- 
auiMn  uxd  Dorothea  (1796).  The  variety  of  these  works  is 
not  more  astonishing  than  their  perfection.  In  Tatn 
Ooethe  reached  a  simplioity  and  limpidity  of  form  which 
makes  the  words  disappear  behind  the  ideas  they  ooavey, 
and  transforms  the  metrical  movement  of  the  language 
into  a  melody  of  the  thoughts ;  and  thus  he  sueoeeded  in 
representing  the  most  refined  and  delicate  movements  of 
the  human  suul  with  perfect  oieamess  and  great  dramati- 
eal  impressiveness.  In  strong  oontrast  to  the  antique  har- 
mony and  classic  repose  which  distinguishes  Tphxgtuia 
and  Tiueo,  stand  the  romantic  exuberance  and  picturesque 
disorder  of  Faiut.  The  wildest  and  coarsest  ontbnrata  of 
passion  and  the  most  snblime  and  toneking  innocence  of 
the  heart,  the  flattest  and  most  trivial  stages  of  intellaet 
and  the  highest  aspirations  and  innermost  longings  of  the 
soul,  combine  in  this  di^a,  and  form  a  picture  of  human 
nature  to  which  probably  no  literature  has  an  equal.  In 
1794  the  intimate  and  noble  friendship   began    between 


in  1805.  The  in6aenoe  of  this  friendship  en  Goethe  was 
hardly  favorable  to  the  ftall  aad  free  exertion  of  bis  powers ; 
his  poetical  productivity  stopped.  But  to  Schiller  bis 
friaadsbip  with  Goethe  was  the  baptism  of  his  genius,  and 
Goethe  was  dnring  the  whole  period  very  active.  His 
studies  were  oomprehsnsive  and  assiduous;  his  critical 
sallies  on  the  extravagances  of  his  own  pupils  were  most 
effective  j  and  through  his  direction  of  the  aucal  theatre  in 
Weimar  from  1790  to  1817  he  exercised  a  lasting  and  en- 
nobling influence  on  the  theatrical  art  of  Germany.  After 
the  death  of  Schiller,  on  the  day  of  the  battle  of  Jena 
(Oct.  19,  1806),  he  married  Ghristiane  Vulpius,  by  whom  he 
previously  bad  a  son. 

Goethe  had  now  ceased  to  be  merely  an  influence ;  he  had 
become  an  authority.  Civilised  life  in  Germany — and  in 
foreign  countries  too — was  deeply  indebted  to  him.  He  had 
unlocked  the  narrow  ties  of  the  old  order,  and  in  the  wild 
fermentation  of  all  the  elements  of  civilisation  he  had  estab- 
lished a  law  which  prevented  chaos  from  breaking  in.  lie 
had  brought  freedom  into  the  German  civilisation.  There 
was  in  German  life  and  character  a  hardness  and  narrowness 
which,  although  intimately  allied  to  energy  and  honesty, 
hindered  the  free  movement  of  human  nature,  and  con- 
strained it  within  the  boundaries  of  the  most  singular  pre- 
judices. These  were  melted  down  by  Goethe's  influence,  and 
human  nature  breathed  freer.  Leasing  had  proclaimed  in  hia 
criticism  the  right  of  nature  against  conventionalities,  but 
it  was  Goethe  who  demonstrated  the  truth  of  the  doctrine 
by  his  poetical  creations.  And  with  him  it  received  a  most 
important  expansion.  Leasing  bad  said  that  truth  to  na- 
ture was  the  first  condition  of  beauty,  thus  confining  him- 
self within  the  merely  theoretical  sphere.  Goethe  said 
that  everything  natural  was  true  as  far  as  it  was  beautiful, 
thus  breaking  into  actiul  life  with  a  new  and  almost  rev- 
olutionary issue.  This  view  of  human  life  as  composed 
merely  of  two  agents — nature,  giving  the  force,  and  beauty, 
giving  the  law — is  the  key  to  that  grand  phenomenon  in 
the  history  of  mankind  which  is  railed  Goethe.  It  ex- 
plains the  vagaries  of  bis  pupih,  the  Romanticists;  it  ex- 
plains the  defects  of  oertaln  of  his  works,  Wilhelm  Mtitttr'e 
Wanderjakre  and  FantI  II.;  it  explains  certain  not  ami- 
able singularities  in  his  life — why  he  did  not  marry  Fred- 
erike  Brian ;  why  his  first  words  on  hearing  that  Charles 
Augustus  had  died  were  a  scolding  to  the  footman  because 
he  had  not  kept  back  tha  news,  till  dinner  was  over.  To 
ns,  in  our  days,  it  is  apparent  that  such  a  view  of  human 
life  is  far  from  being  exhaustive.  We  know  that  human 
nature  eontaina  elements  which  beauty  is  too  weak  to  mas- 
ter—elements  which  even  morality  cannot  bring  to  fall  de- 
velopment—elements which  only  religion  can  grapple  with. 
But  to  the  time  of  Goethe,  enrbed  and  almost,  mutilated 
under  the  tyrannical  constraints  of  pedantic  pr^ndices,  this 
view  was  a  gosnel  of  freedom,  progress,  fomn.  and  happi- 
neai.  It  will  Bold  a  eertain  antbority  in  every  age,  be> 
aans*  it  eontaias  a  eertain  proportion  of  truth.  It  was 
feUowad  by  Goethe  himself  with  a  sincerity  and  honesty 
on  whieh  there  probably  is  not  one  spot,  and  whieh  in 
m^y  eases  certainly  «ost  him  unspeakable  sufferings.  Its 
effect  on  civilised  life  was  most  wonderful ;  it  gava  much 
more  than  it  promised.  Thus,  it  was  quite  natural  that 
the  whole  age  Imwed  io  its  bringer  with  the  deepest  grati- 
tude and  reverenee. 

The  most  remarkable  of  Ooetbe's  poetical  productions 
dnring  the  last  period  of  his  lifk  are — Die'  Wailwntandt- 
trkaften,  a  romance  (1808),  WeetStllicher  Dimtn,  a  collee- 
tlon  of  lyrical  poems  (1813),  Fatief  II.  (1831),  and  the  ex- 
ceedingly interesting  antobtography  Av  mnnm  Lebm 
(I8S0),  whieh  he  calls  a  blending  of  fiicts  and  fiction.  Most 
of  bis  tine,  however,  was  given  ta  praetieal  busiaess  aad 
scientific  researches.  In  this  laat  respect  be  has  been  very 
severely  criticised  by  several  scientific  men  of  seoond  rank, 
while  all  scientists  of  first  rank  have  acknowledged  that 
his  discoveries  in  botany  and  comparative  anatomy  are 
valuable,  and  hi*  (tudies  aad  obicrvations  interesting  and 
suggestive,  even  when  the  theories  whieh  he  formed  and 
endeavored  to  maintain  proved  untenable.  He  d.  in  Wei- 
mar Mar.  22,  1832,  and  lies  interred  in  the  ducal  bnrial- 
vault  lieaide  the  dnke,  Charles  Augustas,  his  friend  through 
many  years.  The  best  biogruihy  of  him  is  that  by  G.  II. 
Lewes,  London,  1895 ;  the  fnlleat  impression  of  his  per- 
sonal character  is  given  by  the  numerous  collections  of  his 
oorrespondenoe  wiUi  Schiller,  Mad.  von  Stein,  Lavater,  Her- 
der, Merck,  Humboldt,  aad  others.     Clcksicb  Pitebsxk. 

Goettee',  tp.  of  Beaofort  co.,  S.  C.    Pop.  2.119. 

Goet'tligiK  (Karl  Wilhelji)  was  b.  at  Jena  in  1793: 
began  his  studies  in  that  place ;  served  as  a  volunteer  in 
the  war  with  France  1814;  finished  his  university  course 
in  Berlin ;  appointed  in  1815  professor  in  the  gymnasium 
at  Budolstadt;  in  1819  director  of  the  gymnasium  at  Neu- 
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fotsor  in  the  Unlvenity  of  Jens;  in  I82S  was  appointed 
also  nnirenity  librarian,  and  later  associate  director  of  the 
Philological  Seminary.  In  1828  he  Tisited  Italy  and  Sicily ; 
in  1340,  and  a)(ain  in  1852,  Oreeoe,  in  eonneotion  with  his- 
torical and  archseologieal  studies.  He  wrote  Dai  Qttekieht- 
liuhe  im  Jfi»b*lungenliede  ("  The  Historical  in  the  Niebelnn- 
genlied  "),  Rndolstadt,  1814 ;  Nibelntuien  h.  Ohibellinm,  ib. 
1817;  Lekrt  vnn  Orinh.  Accent,  Sth  cd.,  Jena,  1835;  trans- 
lated as  EltmmU  of  Orctk  AcoentHation,  London,  1831; 
Oetehichle  der  rSmitchen  Staatnerfaming  ("History  or  the 
Roman  Constitntion  from  the  Founding  of  the  City  to 
Ciesar's  Death"),  Halle,  1840;  edited  Tkeodotii  gram- 
matica,  Leipsie,  1822;  ArutoUlit  Politico,  Jens,  1824; 
OTronomi'ea,  1830;  Hetiodi  Carmina,  Ootha,  1831;  2d  ed. 
1843;  published  QetammeUe  Abhaiidhtngen  atu  dem  Cfaa- 
ntehcn  Alterlkum,  vo\.  i.,  Halle,  1851;  vol.  ii.,  Munich, 
1863.  Ilis  Opiuculn  Academica  were  collected  and  edited 
by  Kuno  Fischer,  Leipsic,  18$l),  after  his  death,  which  took 
place  Jan.  20,  1889.  (See  KcNO  Fibcbeb's  Ckaraktcn'itik, 
preflxed  to  the  Opiucula;  C.  KlPPKRDBr,  Mtmoria  G.  Ooetl- 
lingii,  Jena,  1868.)  H.  Driblbr. 

Goffe  (MTilliah),  b.  in  England  about  160S;  ws«  a  de- 
rout  Puritan  and  an  able  nuyor-general  in  Cromwell's  army, 
and  with  Whalley,  his  father-in-law,  came  to  Boston,  Mass., 
in  1660.  Having  been  among  the  rcgioide  judges,  they 
were  not  included  in  the  general  amnesty  at  Charles  II.'s 
restoration.  From  1661  to  1664  they  lived  in  eoneealment 
near  New  Haren,  Conn.,  and  were  several  times  in  very 

Sreat  danger  of  capture.  In  1664  they  went  to  Hadley, 
[ass.,  where,  with  Dixwell,  another  regieide,  they  were 
long  residents  in  the  family  of  the  Rev,  Mr.  Russell.  The 
narrative  given  by  Dr.  Dwight  of  Ooffe's  taking  command 
of  the  men  of  Hadley,  and  repulsing  the  Indians  in  1675, 
is  now  regarded  as  incorrect.    QoSe  d.  at  Hadley  in  1679. 

Goffs'towa,  post-tp.  of  Hilliborongh  oo.,  N.  H.,  on 
the  Manohester  and  North  Veare  R.  R.,  8  miles  W.  by  N. 
of  Maneheatsr.  It  oontains  3  villages,  has  2  post-oiBoes, 
2  sbnrohes,  a  town-hall,  a  floe  eentral  school-house,  2  large 
nth  and  blind  factories,  2  hotali^  ft  maehine-shop,  a  flour- 
ing-mill,  a  large  lumber  and  wood  establishment,  besidei 
minor  indattrial  enterprises.     P.  1(66.     8.  H.  KULIB. 

Gog  and  Ma'f  og  [of  doubtful  etymology,  perhaps  In. 
dicsting  something  great  or  gigantic;  in  Arabic,  YaJHfa,i>d 
llaJHj].  In  the  Mosaic  Table  of  Nations  (Oen.  z.  2),  Magog 
it  the  second  of  the  seven  soni  of  Japhet,  representing  a 
people,  probably  the  Scythians.  In  Biakiel  (zxxriii.  2  and 
zxxix.  I)  Gog  it  the  prince  of  the  people  Magog.  In 
Revelation  (zx.  8)  both  Oog  and  Magog  are  peoples,  op- 

Sosing,  as  in  Bxekiel,  the  people  of  Ood,  and  doomed  to 
estruetion. — Goe  and  Hasoo  are  also  two  images  of  gisntt 
standing  in  the  Guildhall,  London.  The  present  giants 
weK  made  In  1708  by  Richard  Sanndert,  the  old  ones 
having  been  burned  in  the  Great  Fin.  They  are  men- 
tioned as  early  as  141 S,  and  are  probably  mnch  older. 
Many  European  towns  have,  or  have  had,  their  old  aor- 
poration  giants.     The  origin  of  the  custom  is  obsonre. 

RCTIMD  ir  R.  D.  HiTCHOOCC. 

Gogm.    See  Orockhu. 

Gohannh,  town  of  British  India,  in  the  Bengal  presi- 
dency, on  the  Delhi  Canal.     Pop.  6668. 

Go'ito,  town  of  Italy,  on  the  right  hank  of  the  Mineio, 
IB  the  province  of  Msntas.  From  its  position  it  frequently 
talferea  from  nilitsiy  <q>«rstion(  daring  the  Middle  Agot, 
sad  in  modem  times  liM  given  aame  to  two  battlet — one 
between  the  Anstrians  and  Italians  ip  1814;  the  other  be- 
tween the  Austrisnt  and  Piedmonteae,  1848.     Pop.  5374. 

Goitre  (gntlcr,  the  "throat") ;  synonyms,  BroaehOa 
eele,  Deroyshire  Neck.  This  is  an  enlargement  of 
the  thyroid  gland,  which  lies  aorosi  the  tnnt  of  the  wind- 
pipe. It  probsbly  originates  in  hypertrophy  of  the  natural 
gland-structure,  and  the  eononrrent  formation  of  cysts  in 
the  interstices  of  the  gland-tltsne.  Theie  cyitt  are  of 
varying  sise,  and  generally  eontain  a  more  or  less  loiid 
glairy  matter,  blood,  earthy  eonoretions,  etc.  The  disease 
has  been  supposed  to  be  due  to  the  drinking  of  snow-water, 
but  it  occurs  where  there  is  no  snow.  Although  manifett- 
iog  itself  to  a  greater  or  less  extent  la  all  parts  of  the 
world,  it  is  more  prevalent  in  the  chalky  parts  of  England, 
espeoially  Derbysnire  and  Nottingham,  and  in  mountain- 
oos  districts,  among  whioh  may  Iw  named  the  Himalayas, 
Andes,  Alps,  the  Tyrol,  and  the  valley  of  the  RhSne.  It  is 
seen  upon  almost  all  oretins.  Goitre  is  also  a  symptom  of 
a  peculiar  affection  known  as  Grave's  or  Basedow's  disease, 
which  consists,  besides  the  enlargement  of  the  thyroid 
gland,  of  an  unusual  prominenoe  of  the  eyeballs  and  a 
very  rapid  action  of  the  heart.  This  tnmor,  called  exoph- 
thalmic goitre,  is  not  goitre  at  all,  and  usually  disappears 
with  the  general  disease.  ( ATiesseyer.)  Unless  it  be  very 
large,  goitre  causes  but  little  inoonvenienee,  but  it  often  at- 


tains to  saeh  s  site  at  to  prodnoa  lerioas  trouble  by  pres- 
sure on  the  neighboring  important  parts— the  large  veins, 
trschea,  eeaopbagus,  etc.  'The  treatment  utually  adopted 
is  iodine,  both  applied  externally  and  administered  inter- 
nally, to  cause  absorption.  Bxtirpatinn  is  sometimes  per- 
formed. In  India,  powerfhl  mercurial  inunctions  are  suc- 
ceMfnlly  employed.  Bdwaso  J.  BiRMinaHAii. 

GolcOB'da«  town  of  Hindostsn,  in  the  dominion  of  the 
Niiam.  It  is  famous  for  its  diamouds,  whioh,  however, 
are  only  cut  and  polished  here ;  but  it  was  the  treasury 
of  the  Nicam,  and  as  such  fortified  and  jealously  guarded ; 
whioh  two  circumstances  have  given  it  an  almost  fabulous 
fame.  In  its  neighborhood  are  the  mausolea  of  its  former 
sovereigns,  stupendous  buildings  of  granite,  with  roofi  of 
porcelain  tiles  of  the  most  brilliant  bine  color. 

Golconda,  post-v.,  cap.  of  Pope  co..  III.,  on  the  Ohio 
River,  It  has  4  manufactories,  3  mills,  4  churches,  1  news- 
paper, 1  high  school,  a  new  court-house,  a  lead  and  a  kaolin 
mine,  and  4  hotels.  Prineipal  businett,  farming,  mining, 
and  manufacturing.    Pop.  858. 

M.  Qows  A  Bro.,  Eds.  "  Herald." 

Golcoada,  post-tp,  of  Humboldt  co.,  Nev.,  on  the  Cen- 
tral Pacific  R.  R.,  479  miles  N.  £.  of  San  Francisco.   P.  80. 

Gold,  one  of  the  heaviest,  softest,  sod  the  most  mallea- 
ble of  metals,  is  widely  distributed,  being  found  in  the  me- 
tsllio  stste  in  nearly  all  of  the  grest  mountsin-chsias  of 
the  globe,  snd  in  solution  in  minute  quantity  in  sea-wster. 
It  was  probably  the  eariieat  known  metal,  and  it  bos  been 
prised  through  all  ages  for  its  beauty  and  indestructible 
qnslitiet.  It  it  rsrely  fonnd  pare,  it  being  slloyed  with 
Bilrsr  in  varying  qnaotitiee  in  different  regions.  The  sil- 
ver ranges  from  0.16  to  16  per  cent,  of  the  native  metal. 
Califomis  gold  averages  88  per  oent.  of  pure  gold  and  12 
per  oent.  of  silver.  Anstralian  gold  contains  on  an  average 
•2.6  of  gold  and  7.6  of  silver.  New  Zealand  gold  has  about 
the  tame  average  of  flneness.  The  percentage  of  silver 
varies  at  differeat  loealitiat  in  the  tame  gold-region.  In 
Nova  Sootis  gold  It  fonnd  nesriy  pore.  The  gold  fonnd  on 
the  Chandiire  in  Canada  eontains  from  10  to  15  per  cent, 
of  silver.  Alloyi  are  fonnd,  however,  with  a  mnch  larger 
qnantity  of  silver.  The  eUctmm  of  tbe  aaeienta  contained 
from  26  to  36  per  cent,  of  silver.  A  mass  of  this  natnre 
weighing  25  pounds  was  found  at  TSrBspatak,  and  con- 
tained 26  per  cent,  of  silver.  A  pale  yellow  alloy  occnra 
in  the  rieh  ores  of  the  Comstoek  liode  in  Nevada,  and  ao- 
eordlng  to  an  analysis  by  Mr.  Attwood  oontains  55.37  per 
senL  of  gold  and  42.87  of  silver.  In  V.  S.  gold  coin  there 
nre  00  parts  of  pure  gold  and  10  parts  of  alloy,  which  eon- 
•itts  chiefly  of  copper,  with  a  little  silver.  Silver  gives  a 
lighter  yellow  eolor  or  whiter  ibade  to  the  gold,  and  cop- 
per Impartt  s  reddlth  eolor.  The  red  gold  used  for  waten- 
shalns  and  Jewelry  is  alloyed  with  copper.  The  miztare, 
whether  formed  by  the  addition  of  silver  or  of  eopper,  or 
of  both,  is  harder  than  pnre  gold,  which  Is  too  soft  and 
•atily  worn  away  to  be  ased  for  coin  or  ornaments.  In 
jsweir;  the  qnantity  of  alloy  added  to  tbe  gold  varies  (Irom 
It  to  60  per  oent,  or  even  more.  The  ratio  of  the  qosatity 
of  gold  to  the  other  metslt,  called  the  Jbuntu,  is  usually 
expressed  in  "thousandths"  or  "carats."  Pur*  gold  it 
I'OM  Ans;  half  gold  and  half  lilver  would  be  500  flo*. 
OlHfomis  gold  as  mined  arersget  880  tboasandths,  being 
SSOpsrteofgoldlslOOO.  It  raagea  lh>m  870  to  800  tbon- 
isndtht.  V.  S.  gold  ooin  is  tWO  ine.  The  ezprestion  of 
flneBstt  by  asratt  it  an  older  form,  and  it  still  in  geoeisl 
■ae  by  Jewellers  and  at  the  British  mint  Pare  gold  is  said 
to  ha  24  eftrats  fine.  When  there  are  equal  partt  of  gold 
and  of  other  metals  the  mixtnra  it  taid  to  be  12  carats  fine. 
Six  parts  of  alloy  give  18-earat  gold,  and  to  on.  Com- 
mon gold  jewelry  it  often  14  eamtt  fine,  but  the  euperior 
qualities  are  18  cants.  In  Great  Britain  bullion  aooonntt 
are  rendered  in  earati,  oarat  gr^nt,  snd  aightht  or  thirty- 
teeondt  of  a  carat,  the  oarat  being  divided  into  thirty-two 
equal  parts.  One  oarat  is  equivalent  to  41}  Ihonsandths. 
The  U.  8.  sUndsrd  gold,  900  fine,  it  equivalent  to  21.6 
carats.  The  British  standard  is  22  carats,  equivalent  to 
916}  thousandths.  The  range  of  gold  above  the  standard 
is  designated  in  England  as  "6e((«nwM,"  and  below  the 
standard  as  "wonaiam." 

The  ipecific  gravity  of  nalire  gold  and  of  artifieial  alloyt 
of  the  metal  varies  with  the  flneness.  Native  gold  ranges 
flrom  15  to  19.  When  quite  pure,  and  after  pressure  in  a 
die,  the  gravity  is  19.34.  One  cubie  inch  of  pure  gold 
weighs  10.12883  ounces  troy,  and  is  worth  $209.38.  In  tbe 
calculation  of  tables  of  value  387  oancet  troy  ore  oonsidered 
to  be  worth  $8000;  hence  one  ounce  is  worth  $20.6718-)-. 
The  metal  is  not  so  hard  as  silver,  being  from  2.5  to  3 
upon  the  mineralogical  scale,  but  its  hardness  is  slightly  { 
increased  by  hammering.  Its  extreme  nAJleability  it  bett 
shown  by  the  thinness  of  gold-leaf  as  used  in  gilding.  One  ' 
onacc  of  gold  may  be  beaten  out  so  as  to  oorer  160  tquan         | 
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fMt  of  inrfaM,  bat  the  learei  »x»  leldom  nud*  lo  thin, 
100  sqnare  feet  to  the  ounoe  troj  being  the  uiobI  extent. 
Tbe  trenge  thiekneu  of  commoD  le&f  is  njfnn;th  of  an 
ineb;  thus  282,000  >beeta  wonld  be  required  to  malte  a  pile 
one  iaoh  in  height.  When  so  thin,  jn-een  light  is  trans- 
mitted. One  grain  will  yield  leaf  inffieient  to  eorer  S(l.75 
•qaara  inches,  or  may  M  drawn  into  a  wire  600  feet  in 
length. 

Tbe-ralne  of  gold  in  the  arts  for  ornamentation  and  for 
money  rest*  in  great  part  upon  its  analterabillty  by  any 
ordinary  agenoies.  It  cannot  be  easily  rosted  or  dissolved, 
lor  does  it  tarnish  by  exposure  to  the  weather  or  to  foul 
gases  for  ages.  Odd  ornaments  found  in  Egyptian  and 
other  ancient  tombs  are  unchanged.  The  proper  solTent  of 
gold  is  chlorine,  and  fluids  oontaining  free  chlorine  or  evolr- 
iag  chlorine  will  dissolve  it.  The  mixture  of  the  two  aeids, 
nitric  and  hydrochloric,  known  as  aqna  regia,  is  commonly 
employed.  Selenio  acid  acts  npon  it.  Its  solution  in  sea- 
water  is  referred  to  the  presence  of  iodate  of  calcium.  Ex- 
periments by  Prat  show  that  under  certain  conditions  gold 
can  be  oxidised  and  salifled  by  oxaoidsj  that  two  oxides 
can  be  formed  capable  of  giving  a  new  series  of  salts; 
and  that  there  is  a  carbonate  and  a  sesqui-iodide. '  A  sul- 
phate may  be  formed  by  heating  gold  with  solid  perman- 
ganate of  potash  and  ooneentrated  sulphuric  acid  tor  a  few 
minntes.  Sold  may  be  obtained  in  a  powdered  state  by 
pteeipitating  an  aqneons  solntion  of  the  chloride  by  green 
vitriol.  Bpongy  gold,  aaoording  to  Dr.  C.  T.  Jaokson,  it 
obtained  by  adding  oxalic  aoid  to  a  ooneentrated  aolution. 
Gold  fuses  at  a  temperature  of  2010°.  It  may  be  volatil- 
ised by  solar  heat  concentrated  by  a  glass,  or  by  the  oxy- 
hydrogen  jet,  and  rises  in  purple  vapors.  In  solidifying 
from  fusion  it  contracts  greatly.  Tbe  presence  of  f^Wnth 
part  of  lead,  bismuth,  or  antimony  destroys  the  ductility 
of  gold.  It  is  also  made  brittle  by  sudden  cooling.  Its 
tenacity  is  next  to  that  of  silver.  Atomic  weight,  10S.7I. 
There  are  many  interesting  alloys  of  gold  besides  those 
already  mentioned,  as,  for  example,  with  palladium,  and 
artifieially  with  platinum,  the  latter  giving  a  hard  and 
highly  alaitie  mixture.  A  native  alloy  of  gold  and  pal- 
ladium eontaint  nearly  10  per  cent,  of  the  latter  and  4  per 
eent.  of  silver. 

As  lagards  the  nature  of  the  rook-formation*  in  whiob 
gold  is  iband,  it  may  be  aaid,  in  general,  that  it  ooeurs  in 
rorniations  of  nearly  all  goologieal  periods,  from  the  ear- 
liest rocks  to  the  latest  Tertiary.  It  is  obie6y,  however,  in 
the  uplifted  and  partially  altered  slates  and  shales  of  the 
Middle  Seoondary  and  tbe  Palssozoic  periods  that  the  great 
deposits  oocnr.  The  principal  veins  and  placers  in  Cali- 
fornia follow  a  belt  of  Jurassic  and  Triassic  slates  on  the 
westera  slope  of  the  Sierra  Nevada.  In  all  this  region 
there  are  large  areas  of  serpentine  and  magnesian  slates. 
The  metal  also  occurs  in  granite,  syenite,  limestone,  and 
sandstone.  Quarts  is  the  almost  universal  veinstone,  but 
the  metal  is  sometimes  found  penetrating  seams  of  oalo- 
spar  or  dolomite  in  hornblendic  slates  without  much  quarts. 
Beautiful  orystaliixations  of  gold  are  occasionally  found  in 
cavities  of  the  veinstone.  They  belong  to  the  cubic  sys- 
t«n,  and  ia  California  are  generally  distorted  octahedra. 
In  Anstralia  dodeoahedral  crystals  are  more  common.  Very 
large  irregalar  masses  are  sometimes  taken  from  veins,  but 
they  are  more  common  in  placer- deposits,  and  are  generally 
known  aa  nwjgtf.  The  famous  Blanch  Barkly  nugget  in 
Australia  weighed  148  pounds,  and  one  from  Ballarat 
weighed  184  pounds  8  ounces,  and  was  worth  over  $41,000. 
A  mass  weighing  about  160  pounds,  consisting  partly  of 
quarts,  woa  reported  in  the  early  days  of  California  mining 
as  having  been  taken  from  the  quarts-vein  on  Carson  Hill. 
A  mass  weighing  28  pounds,  and  about  the  sise  of  a  smooth- 
ing-iron, was  found  in  Cabarrus  co.,  N.  C.  A  highly  crys- 
talline mass,  weighing  about  17  pounds,  was  dug  up  near 
Qeorgetown,  Cal.,  in  1865,  and  was  valued  at  $4000.  A 
great  number  of  masses  of  considerable  weight  hare  been 
found  in  California  of  which  no  special  record  has  been 
kept,  bat  the  Austmlian  placers  appear  to  have  afforded 
the  largest  number  of  heavy  naggets. 

The  almost  universal  distribution  of  gold  is  not  so  snr- 
prisiag  when  we  consider  its  presence  in  sea-water.  Son- 
stadt  has  shown  that  there  is  nearly  one  grain  to  each  ton 
of  water,  and  that  it  can  be  separated  so  as  to  be  recog- 
nized from  a  quantity  of  water  so  small  as  150  to  200  cubto 
centiraMres ;  and  as  regards  distribution  in  the  soil,  it  is 
known,  for  example,  that  the  ordinary  briok  clay  whioh 
underlies  the  city  of  Philadelphia  contains  gold. 

The  suitability  of  gold  for  money  rests  not  only  on  the 
general  estimation  in  which  it  is  held,  its  analterabillty, 
and  Its  beauty,  but  from  the  fact  that  while  so  generally 
distributed  over  the  globe,  it  cannot  be  obtained  without 
labor.  To  extract  an  ounce  of  tbe  metal  from  the  earth  re- 
qaires  a  certain  amount  oC  work  which  differs  somewhat  in 
different  places,  bat  is  approximately  the  same  in  all  great  I 
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gold-flelds.  The  average  quantity  whioh  a  man  can  wash 
out  in  a  day  appears  to  determine  the  price  of  a  day's  labor 
for  that  locality.  Thus,  when  a  man  can  conveniently  wash 
out  half  an  ounce  of  gold  per  day  for  himself,  he  will  not  ■ 
work  for  less  than  its  value.  But  plaoer-deposits  are  soon 
exhausted,  and  such  exceptional  yields  do  not  last  long. 
Vein-mines  are  not  subjeot  to  iaoh  sudden  flnetuations. 
The  tenor  of  auriferous  quarts  and  the  force  required  to 
extract  the  gold  are  about  the  same  in  all  oountrics. 
Hence,  gold  is  an  excellent  measure  of  labor  performed, 
and  represents  labor.  It  ia  at  once  the  measure  and  the 
reward  of  labor. 

The  value  of  gold  relatively  to  silver  has  varied  in  time 
and  in  locality  according  to  their  relative  abundance  and 
the  estimation  in  which  they  have  been  held.  In  the  year 
1546  in  England,  and  all  countries  where  values  have  been 
more  or  less  equalised  by  commerce,  the  ratio  was  as  10  to 
1 ;  in  184!),  as  15.63  to  I ;  in  1874,  as  15  to  1.  This  is  prob- 
ably the  simplest  and  the  most  convenient  ratio,  but  it  is 
constantly  changing,  having  increased  in  1875  to  nearly  16 
to  1,  from  various  causes.  (SeeSlLVEB. )  In  the  far  East,  how- 
ever, there  has  been  a  long-established  preference  for  silver. 
When  Japan  was  forced  open  by  Com,  Perry  the  relative  value 
there  of  gold  to  silver  was  much  below  the  European  stand- 
ard, and  advantage  was  soon  taken  of  it  by  traders,  who 
exchanged  silver  for  gold  and  depleted  the  empire  of  mil- 
lions. Enormous  quantities  of  gold  are  consnmed  annnally 
in  the  arts  and  are  lost  by  wear  of  coin  and  Jewelry.  The 
consumption  for  gilding  alone  Is  very  large,  for  although 
the  fllms  are  exceedingly  thin,  they  are  spread  upon  a  va- 
riety of  manufactures,  such  as  frames,  furniture,  signs,  pot- 
tery, jewelry,  books,  etc.,  to  a  far  greater  extent  than  is  gen- 
erally supposed.  Electro-gilding  has  increased  the  waste. 
Since  the  discovery  of  gold  in  California  in  1848  the  annual 
production  of  tbe  metal  has  greatly  increased.  The  aver- 
age product  of  the  California  mines  up  to  1870  was  about 
$45,000,000  annually.  Tbe  discovery  was  followed  by  the 
opening  of  new  fields  in  Australia,  in  Hew  Zealand,  and 
other  regions.  At  the  date  of  the  diseovery  in  California 
the  aggregate  annual  production  of  the  metal,  exclusive  of 
Asia,  was  not  over  $30,000,000  in  value.  In  1853  the  ag- 
gregate annual  production  reached  its  maximum,  and  was 
valued  at  $160,000,000.  The  production  in  California  alona 
for  that  year  was  about  $60,000,000.  The  total  prodoction 
of  gold  in  the  U.  8.  from  1847  to  1873  inclusive  was  ap- 
proximately $1,240,000,000.  The  yield  in  California  for 
1873  is  estimated  as  worth  $17,000,000.  The  aggregate 
value  of  the  gold  of  domestic  production  deposited  at  the 
mints  and  assay-ofBces  of  the  U.  B.  from  their  organisation 
to  July,  1874,  waa  $871,265,517.  The  greater  part  of  the 
gold  of  the  world  is  obtained  by  washing  from  detntal  de- 
posits in  and  along  the  beds  of  rivers.  (See  Oold-Minks 
and  MisiiTQ.)  A  smaller  quantity  is  obtained  from  veins 
by  crushing  and  washing  the  quartz.  W.  P.  Blakb. 

Gold,  tp.  of  Bureau  co.,  HI.    Pop.  392. 

Gol'dan,  village  in  Switaerland,  in  the  canton  of 
Schwytx,  was  buried  on  Sept.  2,  1806,  by  a  tremendous 
landslip,  together  with  tbe  villages  of  Busingen  and  Roth- 
en.  A  part  of  the  southern  side  of  the  Rossberg,  consist- 
ing of  rock  resting  on  light  soil,  became  detached  from  the 
ground  by  rain,  and  rushed  down  into  the  Lake  of  Lauers, 
burying  three  villages  and  killing  400  persons. 

Goldbeater*'  Skin,  a  thin  material  prepared  iVom 
the  peritoneal  coat  of  the  large  intestines  or  the  ox.  Tho  - 
mucous  eoat  is  scraped  away,  and  the  remaining  part  un- 
dergoes a  long  and  complicated  process  of  preparation  be- 
fore it  is  fit  for  use.  It  is  tanned  with  alum  and  softened 
with  isinglass  and  white  of  egg,  and  after  thorough  beat- 
ing, and  drying  under  pressure  between  sheets  of  paper,  it 
is  ready  for  use.  It  is  very  costly,  and  is  used  by  gold- 
beaters and  sometimes  in  surgery. 

Gold-Beating.  The  thin  leaves  of  gold  used  in  gild- 
ing and  by  dentists  in  filling  teeth  are  prepared  by  beating 
thin  sheets  of  the  metal  placed  between  the  leaves  of  what 
is  tachnioally  called  a  "  book."  The  first  step  in  the  pro- 
cess is  to  prepare  the  gold.  For  dentists'  use  this  must  be 
perfectly  pure — 1000  fine.  Common  mint  gold  is  dissolved 
in  aqua  regia,  separated  from  the  copper  and  silver  it  eon-' 
tains,  precipitated  by  iron  salt,  and  melted.  For  gilders' 
use  alloys  are  prepared  of  silver  and  gold  for  the  pale 
shades,  and  of  copper  and  gold  for  the  darker  (ints.  "  Light 
gold  "  contains  from  2  to  12  pennyweights  of  silver  to  tho 
ounce.  "  Extra  deep  gold  "  Dos  10  grains  of  copper  and  1 2 
grains  of  silver  to  the  onnoa,  and  "  doable  extra  deep  gold  " 
has  16  grains  of  copper  to  the  ounce.  In  addition  to  these, 
leaf  is  made  which  has  gold  on  one  side  and  silver  on  the 
other.  It  is  made  by  easting  one  metal  upon  the  other  in 
a  mould,  and  subjecting  the  ingot  to  the  processes  described 
below.  The  gold  is  cast  in  an  ingot  usually  of  about  1000 
grains  weight,  and  rolled  to  a  ribbon  a  little  more  than  1 ) 
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inobea  iride,  and  go  thin  that  about  700  woald  go  to  the 
inoh.  In  thii  form  it  is  delivered  to  the  beater,  who  re- 
ceives 50  pcDDyTveightj,  which  he  cuts  up,  after  annealing, 
into  iquarea  a  little  more  than  an  inch  wide.  These  are 
phiced  in  a  book  called  the  "  kutch."  Eutch  is  a  kind  of 
parchment-paper  made  in  Germany,  and  possessing  great 
toughness  combined  with  evenness  of  surface.  The  kutoh 
is  about  3}  inches  square.  One  ribbon  of  50  pennyweights 
weight  makes  about  170  squares,  the  number  depending 
upon  the  "  number  "  or  thickness  of  the  leaf  which  is  to  be 
made  from  it — a  detail  which  is  determined  by  the  master 
in  rolling  the  ribbon.  The  squares  are  laid  precisely  in  the 
centre  of  the  kutch,  and  with  their  edges  in  an  exact  verti- 
cal line.  Two  envelopes,  also  of  kulch,  are  drawn  over  the 
book  in  opposite  directions,  so  as  to  enclose  it  on  all  four 
sides.  It  IS  then  placed  on  a  solid  stone  anvil,  and  the 
workman  beats  it  with  a  sixteen-pound,  round  hammer 
with  a  broad  and  slightly  rounded  face.  At  first  the  blows 
are  all  directed  toward  the  centre,  but  as  the  gold  flattens 
out  the  hammer  is  first  struck  upon  the  centre  and  then  a 
little  toward  the  edge  which  is  farthest  from  the  workman. 
The  book  is  then  turned  one-fourth  round  ;  the  centre  is 
struck  again,  and  then  the  second  blow  towards  the  farther 
edge  follows.  This  is  repeated,  turning  the  kutch  one- 
fourth  round,  until  eight  blows  have  been  struck — ^four  on 
the  centre  and  four  toward  the  edge.  The  book  is  then 
turned  over,  and  the  same  process  is  repeated  on  the  other 
face.  When  the  gold  has  spread  so  as  nearly  to  fill  the 
whole  book,  the  workman  strikes  one  blow  on  the  centre, 
one  between  the  centre  and  the  edge,  one  on  the  edge  in  its 
middle  line,  one  on  the  edge  toward  the  right,  and  finally 
one  on  the  upper  right-hand  corner.  These  five  blows  are 
repeated  at  each  one-fourth  turn,  and  the  other  face  of  the 
book  is  treated  in  the  same  way.  The  circles  in  the  accom- 
panying diagram  indicate  the  posi^tion  of  the  hammer  at 
each  blow.  Sometimes  a  different  sue- 
cession  is  chosen,  but  whatever  system 
is  pursued  must  be  continued  until  the 
book  is  finished,  or  the  expansion  of  the 
gold  between  the  leaves  of  kutch  will 
not  be  uniform.  The  workman  is  care- 
ful not  to  strike  on  the  extreme  margin, 
and  also  to  moderate  the  force  of  the 
blow  as  he  nears  the  margin,  the  object  being  to  keep  the 
centre  of  the  leaf  thinner  than  the  edge.  In  the  final  oper- 
ation of  "  booking  "  the  edge  is  out  off  and  returned  by  the 
heater  as  scrap.  If  he  has  carelessly  made  the  edge  thin 
and  the  centre  thick,  the  result  may  be  the  loss  of  his  week's 
wages  in  "  short  gold."  Every  three  minutes  the  book  is 
taken  out  of  its  covers  and  "  riffled."  Riffling  consists  in 
shaking  up  the  leaves,  so  as  to  loosen  the  whole  and  prevent 
the  gold  from  clinging  to  the  parchment,  which  would  cause 
an  uneven  spread  of  the  metal.  The  kutch  is  beaten  about 
half  an  hour,  and  is  then  "  skewed."  This  consists  in  tak- 
ing out  the  gold,  and  lasts  another  half  hour.  The  leaves 
are  then  cut  into  quarters  and  laid  in  a  "  shodar."  The 
shodar  is  a  book  made  up  of  leaves  prepared  from  the 
osecum  (one  of  the  intestines)  of  the  ox.  This  is  stretched 
and  cleaned,  and  the  two  mucous  surfaces  are  pressed  to- 
gether, adhering  strongly.  It  is  then  treated  with  some 
preparation  which,  so  far  as  the  best  makers  are  concerned, 
IB  a  secret,  though  isinglass,  white  of  egg,  and  similar  sub- 
stances have  been  mentioned  as  dressings  of  more  or  less 
excellence.  It  is  then  out  into  leaves  five  inches  square, 
and  made  up  into  moulds  of  BOO  loaves.  The  oseoa  of 
nearly  600  a.ien  are  required  to  form  one  mould,  which 
is  of  course  very  expensive,  costing  in  New  York  (1873) 
about  $71  in  gold.  These  membranes  have  a  perfectly 
smooth,  even  surface,  free  from  veins  and  knots,  and  their 
fineness  is  indicated  by  the  fact  that  a  "  mould "  of  900 
membranes,  containing  also  900  sheets  of  gold-leaf,  is  only 
one  inch  in  thickness.  The  membranes  become  dry  and 
stiff  by  use,  and  are  also  sensitive  to  the  hygrometrio  con- 
dition of  the  atmosphere.  When  too  dry,  they  are  moist- 
ened ;  when  too  moist,  they  are  heated  to  dry  them,  both 
operations  requiring  great  care.  The  shodar,  which  is  four 
inches  square,  is  not  made  of  fresh  membranes,  but  of  old 
moulds  cut  down.  The  filling  of  the  shodar  requires  one 
hour,  and  it  is  then  beaten  two  hours  with  a  lighter  ham- 
mer, say  7  pounds  in  weight,  and  with  the  same  precision 
as  before.  The  leaves  of  gold  are  then  cut  into  quarters 
and  transferred  to  the  "  mould,"  which  is  made  of  new 
membranes  in  good  condition.  The  leaves  have  now  only 
^th  the  thickness  of  the  ribbon,  are  partially  transparent, 
and  very  fragile.  The  succeeding  operations  must  conse- 
quently bo  performed  with  great  care.  The  filling  of  the 
mould  occupies  two  hours,  and  it  is  then  beaten  one  hour 
with  a  five-pound  hammer,  after  which  it  is  annealed.  An- 
nealing is  performed  in  a  small  screw-press  of  iron  which 
is  heated  on  a  fire.  After  its  removskl  from  the  fire  the 
mould  is  placed  between  two  plates,  shared  into  the  hot  press. 


and  screwed  down.  It' is  evident  that  the  least  excess  of 
temperature  will  ruin  the  delicate  membranes  of  the  mould, 
and  this  is  the  most  hasardous  part  of  the  beater's  work, 
for  the  mould  is  far  more  costly  than  the  gold  it  contains. 
Beating,  annealing,  and  cooling  are  performed  four  times 
in  all.  The  whole  operation  of  reducing  50  pennyweights 
of  gold  to  leaf  occupies  24-30  hours,  average  27,  or  nearly 
three  working  days.  After  the  last  beating  the  gold  is 
taken  from  the  mould  by  girls  and  "  booked,"  while  the 
membranes  are  rubbed  with  "  brime  "  or  burnt  talc,  laid  oo 
with  a  hare's  foot,  to  preserve  their  smoothness.  Booking 
is  the  operation  of  placing  the  gold-leaf  in  books  of  tissue- 
paper,  the  leaves  of  which  are  rubbed  with  red  ochre  to 
Keep  the  gold  from  sticking.  The  girl  lifts  the  leaf  by 
means  of  light  wood  pincers,  lays  it  on  a  leather  cushion, 
and  blows  it  flat  with  her  breath.  She  then  cuts  a  piece  3^ 
inches  square  from  the  centre,  by  pressing  down  a  wooden 
frame  with  sharp  edges,  and  transfers  the  leaf  to  the  book. 
Each  of  these  holds  25  leaves  or  &i  grains  of  gold.  In  this 
extremely  attenuated  condition  gold  exhibits  the  phenom- 
enon of  malleability  in  the  cold.  Torn  leaves  are  mended 
by  laying  a  second  torn  leaf  on  top  of  the  first  and  cutting 
them  in  two  near  the  centre  by  means  of  a  thin  and  shaip- 
ened  strip  of  reed.  The  leaves  unite  perfectly  along  the 
line  of  the  cnt,  the  scrap  is  removed,  the  double  leaf  blown 
out  flat,  and  the  centre  is  cut  out  as  usual.  Sometimes  no 
trace  of  the  welding  is  visible.  Holes  are  patched  by  merely 
pressing  a  bit  of  scrap  on  them.  The  malleability  of  the 
ordinary  leaf  is  not,  nowever,  sufficiently  perfect  for  the 
purposes  of  dentistry.  Dentists'  foil  is  accordingly  an- 
nealed by  floating  the  leaf  for  an  instant  over  the  flame  of 
an  alcohol  lamp.  A  gas-flame  will  not  answer,  as  it  lessens 
rather  than  heightens  the  malleability  of  the  leaf,  probably 
by  depositing  a  film  of  sulphur  over  it.  After  this  process 
the  leaves  unite  with  the  slightest  touch,  and  adhere  to  any 
rough  Bubstanoe,  as  the  finger. 

It  costs  about  $500  to  stock  a  workman,  of  which  not 
more  than  $160  is  represented  by  gold,  and  the  rest  by  his 
tools,  books,  etc.  He  must  account  by  weight  for  all  the 
gold  he  receives,  the  books  of  25  leaves  being  taken  at  H 
grains,  and  all  the  scrap  out  from  his  leaves  being  returned 
to  him  for  melting  down.  Allowing  that  he  cuts  his  ribbon 
into  170  pieces,  this  number  is  increased  by  4,  or, to  SSO 
leaves,  in  the  shodar,  and  this  again  to  2720  in  the  mould. 
Were  he  able  to  return  this  number  of  whole  leaves,  his 
pay  would  he  very  good,  but  the  waste  is  such  that  the  rate 
of  wages  is  based  upon  the  return  of  2000  whole  leaves,  or 
80  books  of  the  standard  weight  of  17  pennyweights.  This 
is  really  under  the  average  return  of  a  good  hand.  If  he 
beats  his  leaves  beyond  the  standard  thinness,  he  will  of 
course  have  an  excess  of  gold,  for  which  he  receives  pay  as 
scrap.  Workmen  earn  from  $14  to  $22  a  week.  By  the 
census  of  1870  there  are  in  the  U.  S.  23  establishments 
of  goldbeaters,  employing  220  hands.  The  capital  invested 
amounts  to  $140,000,  the  materials  cost  $300,000,  and  $78,000 
is  paid  in  wages.  The  finished  product  has  a  value  of 
$481,000.  The  system  of  gold-beating  here  described  is  that 
pursued  by  Mr.  W.  Vallcan,  Jr.,  New  York.  Slight  varia- 
tions are  found  in  different  establishments  and  different 
countries,  but  the  art  appears  to  have  been  practised  in  a 
very  similar  way  to  that  given  above  for  thousands  of  years. 
Even  the  more  peculiar  details,  such  as  the  use  of  the  eseca 
of  oxen,  have  been  in  use  so  long  that  the  date  of  their  in- 
troduction is  not  known.  Gold-leaf  is  found  in  ancient 
monuments  of  Egypt  and  other  countries.  An  increasing 
skill  appears  to  have  been  used  in  its  manufacture,  for  the 
thinnest  leaf  mentioned  by  the  ancients  was  fully  three 
times  the  thickness  of  what  is  now  ordinary  leaf.  The  re- 
duction of  the  gold  from  a  foil  T^th  of  an  inch  thick  to  a 
leaf  33^*37^^^  °^  ^°  ^°^^  thick  is  the  common  work  of  the 
goldbeater.  But  this  is  by  no  means  the  limit  of  his  skill, 
for  sheets  have  been  made  of  which  367,500  would  go  to 
the  inch.  Though  the  goldbeater  receives  credit  for  5^ 
grains  on  every  25  leaves  he  turns  in,  the  real  weight  is 
not  more  than  5A  grains;  and  as  the  book  contains  264 
square  inches  of  leaf,  1  grain  of  gold  has  been  beaten  out 
to  a  surface  of  62  square  inches.  Though  gold-beating  as 
an  art  remains  almost  as  simple  as  it  was  centaries  ago, 
the  modern  use  of  gold  by  dentists  has  given  rise  to  a  num- 
ber of  patented  articles  which  are  prepared  by  goldbeaters. 
"  Carbonised  foil "  is  one  of  these.  It  is  made  by  inter- 
leaving gold-foil  of  more  than  usual  thickness  with  ooarse- 
gniined  paper,  and  sotting  fire  to  the  latter  while  the  book 
is  placed  in  a  press.  In  burning  it  contracts,  and  gives  the 
gold  a  peculiar  and  very  beautiful  corrugated  appearance. 
"  Pack^  crystal  pellets  "  are  made  of  ordinary  leaf  made 
into  a  masih  by  stirring  the  leaves  in  alcohol,  and  pouring 
them  lightly  into  a  mould.  The  alcohol  remaining  on  the 
gold  is  then  fired,  and  the  heat  causes  the  whole  to  weld  to 
a  very  porous  mass,  which  is  cut  into  small  square  blocks. 
"  Kiersing's  blocks  "  are  made  of  carbonised  gold,  the  sheets 
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being  piled  one  above  thb  other  and  the  maea  then  out  into 
Mocks.  Dentists'  gold  ii  known  by  the  name  of  "  foil," 
which  is  heavier  than  the  leaf.  Haobines  have  been  in- 
vented to  take  the  goldbeater's  place,  but  they  have  tint 
come  into  use.  Simple  as  the  work  appears,  it  requires  the 
exercise  of  discretion.  Other  metals  than  gold  are  beaten, 
as  silver,  aluminom,  and  certain  allojrs  of  the  baser  metals 
made  in  imitation  of  gold.  Silver-leaf  is  about  four  times 
as  thick  as  gold-leaf.  The  price  of  labor  hardly  permits 
the  beating  of  silver  in  the  U.  S.,  while  aluminum  and  the 
alloys  cannot  be  beaten  at  all  with  a  profit  in  this  country. 
AInminum-foil  is  used  by  hat-makers  for  the  stamp  on  the 
inside  of  the  hat,  where  the  vapors  rising  from  the  head 
would  tarnish  silver.  Jobh  A.  Chdrch. 

Gold'beck  (Ahxa  Hart  Frbeuax),  a  miniature-paint- 
er, the  daughter  of  Oeorge  Freefiian,  also  a  miniature- 
painter,  b.  in  New  Tork  in  1833  ;  d.  in  New  York  Feb.  17, 
1871.  About  the  year  1857  she  married  R.  W.  Goldbeck, 
a  mnsieal  composer,  by  whom  she  had  a  son. 

Gold'berg,  town  of  Prussia,  in  the  province  of  Silesia, 
on  the  Katsbaoh.  In  ancient  times  it  was  famous  for  its 
gold-mines,  from  which  it  has  its  name ;  it  now  thrives  by 
its  manufactures  and  its  trade.     Pop.  S71<S. 

Gold  Braneb,  tp.  of  Tallapoosa  co.  Ala.'    Pop.  080. 

Gold  Coast,  a  part  of  Upper  Qcirba  (which  see). 
Western  Africa,  from  the  river  Volta  to  tho  river  Assinie. 
It  receives  its  name  from  tho  gold  sand  which  is  found 
often  in  considerable  quantities,  not  only  along  the  coast, 
but  also  along  the  shores  of  the  Ashantee.  In  IS46, 100,000 
ounces  of  gold  were  exported.  The  British  have  a  colony 
known  as  the  Gold  Coast  Settlements,  of  which  Cape  Coast 
Castle  is  the  capital.  In  1872,  Elmina  and  Dutch  Guinea 
on  the  same  coast  were  also  transferred  to  the  British 
crown,  the  Danish  forts  having  been  ceded  in  1850.  The 
area  of  the  whole  is  said  to  be  16,626  square  miles,  and  the 
pop.  408,070,  mostly  uncivilised  natives,  over  whom  the 
British  exercise  protection  rather  than  government. 

Gold-crested  Wren,  a  name  given  in  Great  Britain 
to  the  Hcguliu  atricapilliu,  and  in  the  V.  S.  to  the  if. 
ttatrapOf  the  former  the  smallest  British  bird,  but  neither 
of  them  wrens.  Both  are  extremely  active  and  playful, 
and  take  their  names  from  the  yellow  feathers  upon  their 
heads. 

GoI'den,  post-v.,  cap.  of  Jefferson  eo..  Col.,  the  initial 

foint  of  the  Colorado  Central  R.  R.,  main  line  to  Denver, 
7  miles ;  the  Julesburg  branch,  completed  to  Longmont, 
42  miles ;  the  mountain  division,  narrow  gauge,  completed 
to  Black  Hawk,  22  miles ;  the  Georgetown  branch,  narrow 
gauge,  completed  to  Floyd  Hill,  16  miles ;  and  the  Golden 
and  South  Platte  R.  R.,  narrow  gauge,  graded  to  the  junc- 
tion with  the  Denver  and  Rio  Grande  R.  R.,  21  miles.  It 
has  2  banks,  2  newspapers,  5  churches,  1  college,  public 
sehools,  3  flour-mills,  1  paper-mill,  1  iron-foundry,  2  cmclt- 
ing-works,  2  coal-mines,  good  hotels,  stores,  etc.  It  is  in  a 
good  farming  country.     Pop.  about  2500. 

tiKOROE  West,  En.  aud  Pub.  "  Trakscbipt." 

Goldea,  tp.  of  Oceana  co„  Mieb.     Pop.  335. 

Gol'den  Age,  in  the  traditions  of  many  nations,  the 
supposed  period  of  primssval  happiness  and  innocence, 
from  which  mankind  nave  departed.  The  ancients  referred 
this  time  to  the  reign  of  Saturn.  A  favorite  dream  of  some 
modem  reformers  is  that  the  golden  age  is  in  the  future 
instead  of  in  the  past.  The  "  golden  age  "of  Roman  litera- 
ture is  reckoned  from  the  time  of  Livius  Andronicus,  about 
250  a.  a,  to  the  time  of  Augustus  Cwsar's  death,  A..  D.  14. 
Plantns,  Terence,  Lucretius,  Catullus,  Cmsar,  Cicero,  Sal- 
Inst,  Propertius,  Virgil,  IMbnllus,  Livy,  Ov!^  and  Horace 
are  the  principal  writers  of  the  golden  ige. 

Gol'den  Ball.    See  Boll,  Qoloer. 

CioI'den  Calf,  a  golden  image  of  a  bullock  formed  for 
idolatrous  warship  by  the  Israelites  at  Ht.  Sinai.  It  was 
of  east  metal,  and  is  believed  to  have  stood  for  Mnevis  or 
Apis,  the  Egyptian  god.  It  was  destroyed  by  Moses,  but 
in  later  times  golden  calves  were  set  up  by  King  Jeroboam 
at  Bethel  and  Dan,  where  they  became  favorite  objects  of 
popular  worship, 

Gol'den  Ea'gle,  the  Agnila  ckrgtaftot  of  Europe  and 
Alia,  and  the  A .  Canadentit  of  North  America,  now  re- 
garded by  most  authorities  as  mere  varieties  of  a  single 
species.  It  is  the  typical  eagle,  the  imperial  emblem  of 
aneient  Persia  and  Rome.  It  is  chiefly  of  a  brown  color,  and 
about  thirty-five  inches  long.     (See  Eaolb.) 

GoI'deD  Eye,  the  Fnlignla  rlaHgula,  a  wild-duck  of 
BuTope  and  North  America,  nineteen  inches  long.  It  builds 
in  hollow  trees  near  the  water  or  on  the  ground.  The 
Laplanders  place  boxes  near  the  water,  and  the  golden  eye 
hiys  her  eggs  in  them.    The  hunters  visit  the  boxes  day 


Gol'den-eyed  Fly,  a  name  applied  to  the  troublesome 
horse-flies  of  the  genus  Okrytopa;  also  to  the  neuropterous 
insects  of  the  genus  Okn/topa,  important  as  an  active  de- 
stroyer of  plant-lice. 

Gol'den  Fleece,  in  Greek  mythology,  the  golden 
wool  produced  by  the  ram  Chryaomallus.  'The  fleeoe  was 
suspended  in  an  oak  tree  in  the  grove  of  Ares  in  Colchis, 
and  was  guarded  by  a  dragon.  When  the  Arooxaots  (which 
see)  came  to  Colchis  for  the  fleece,  being  sent  thither  by 
Pelias,  Medea  put  the  dHlgon  to  sleep  and  Jason  carried 
the  fleeoe  away.  Various  attempts  have  been  made  at 
explaining  the  origin  of  this  legend,  which  probably  arose 
from  accounts  of  the  commercial  enterprises  of  the  early 
Greeks  on  the  coasts  of  the  Black  Sea. 

Golden  Fleece  ( ToUon  cTOr),  Order  of  the,  a  fa- 
mous order  of  knighthood,  reckoned,  next  to  that  of  the 
Garter,  the  most  illustrious  in  Europe.  It  was  founded  at 
Bruges  in  1429  by  Philip  III.  of  Burgundy.  Charles  VI., 
emperor  of  Germany,  as  possessor  of  the  Netherlands,  trans- 
ferred the  seat  of  the  order  to  Vienna,  as  the  Spanish  mon- 
archs  had  already  done  to  Madrid.  Thus  there  arose  two 
branches,  a  Spanish  and  an  Austrian,  the  latter  having  the 
original*arohives,  but  the  former  being  the  more  exolosive. 
Neither  order  recognizes  the  other's  existenoe. 

CSoI'den  Grove,  tp.  of  Barton  oo..  Mo.    Pop.  405. 

Gol'den  Horde,  a  band  of  Tartars  who  appeared  at 
Rhipsali  in  1235 ;  in  1240  invaded  Russia  and  Durnt  Mos- 
cow and  Kiov ;  destroyed  Lublin  and  Craeow  1240,  burnt 
Breslan  in  1241,  and  defeated  Henry,  duke  of  Silesia,  at 
Liegnits ;  ravaged  Moravia  and  Hungary,  and  massacred 
the  Magyar  army  1241.  A  ernsade  was  preached  against 
them  in  that  year ;  their  siege  of  Nenstadt  was  unsuocess- 
ful ;  they  crossed  to  the  S.  of  the  Danube  1242 ;  marched 
eastward  in  1243;  made  Russia  tributary  1243-1477 ;  made 
Alexander  Newski  grand  duke  in  1252 ;  were  attacked  by 
Timour  in  1392;  and  were  overthrown  by  Ivan  III.  and  the 
Nogay  TarUrs  at  Bielawesch  1481.  Their  first  leader,  Ba- 
ton, was  a  grandson  of  Genghis  Khan,  and  their  invasion 
was  ordered  by  Octal,  the  great  khan. 

Gol'den  lie'gend  (Aarea  Xeirenifa),  a  celebrated  work 
composed  in  the  thirteenth  eentury  by  James  de  Voragioe, 
archbishop  of  Genoa.  It  is  a  collection  of  legends  concern- 
ing the  saints,  and  for  many  years  maintained  a  wonderful 
popularity.  It  was  translated  from  the  original  Latin  into 
most  of  the  vulgar  tongues. 

Gol'den  Nnni'ber,  the  number  of  the  year  in  the 
Metoniooycle,  otherwise  called  the  lunar  cycle.  (SeeCrcLE.) 
As  the  times  of  holding  the  Grecian  games  were  dependent 
on  the  state  of  the  moon,  this  number  was  of  prominent 
importance  in  the  Grecian  calendar ;  and  hence  is  said  by 
some  to  have  been  inscribed  in  characters  of  gold  on  the 
columns  of  the  temple  of  Minerva  at  Athens ;  whence  its 
name.  Others  say  that  it  is  thus  called  beeanse  it  was  writ- 
ten  in  gold  in  the  calendar  tables  publicly  suspended  in  the 
Grecian  cities;  and  later  in  the  portable  calendars  in  use 
among  the  early  Christians.  At  present,  the  golden  num- 
ber is  only  useful  in  finding  the  day  upon  which  Easter 
(and  oonsequently  the  other  movable  feasts  of  the  Church) 
will  fall.  (For  the  explanation  of  this,  and  also  of  the 
mode  of  finding  the  golden  number,  see  Easter.) 

F.  A.  P.  Barkard. 

Gol'den  Rod,  a  popular  name  originally  belonging 
to  the  Solidago  Virga  airea,  an  extremely  variable  plant 
of  North  America  and  Europe,  once  in  repute  as  a  vul- 
nerary. The  name  is  in  this  country  extended  to  the  very 
numerous  herbs  of  the  same  genus  (order  Compositm), 
which  are  mostly  tall,  stiff  ahnuals  with  yellow  flowers. 
They  are  chiefly  American.  One  species,  the  S.  odnra,  is 
often  fragrant,  abounding  in  a  volatile  oil.  It  has  a  limited 
use  in  medicine,  being  oarminative,  aromatic,  and  dia- 
phoretic. 

Gol'den  Rose,  a  rose  made  of  gold  and  set  with  precious 
stones  which  is  blessed  by  the  pope  annually  on  the  fourth 
Sunday  in  Lent,  and  then  presented  to  some  prince  or  other 
dignitary  (usually  to  a  lady).  Pope  Innocent  IV.  hns  the 
credit  of  originating  the  Golden  Rose  about  1250,  and  Pope 
Urban  V.  In  1366  first  sent  one  as  a  present,  Joanna  I., 
qneen  of  Naples,  being  the  recipient.  The  Golden  Rose 
seems  to  refer  to  Christ,  the  "  Rose  of  Sharon." 

Gol'den  Tal'Ier,  tp.  of  Rutherford  CO.,  N.  0.   P.  1122. 

Gol'denville,  Guysborough  co.,  N.  S.,  is  the  most 
productive  gold-region  in  the  extensive  mining  districts  of 
Nova  Scotia.  The  greatest  annual  yield  has  been  nearly 
$200,000.     Pop.  about  900. 

Gold  Ef  e,  the  name  of  certain  North  American  fresh- 
water fishes  of  the  genus  Hgodoti,  family  Hyodontidie,  hav- 
ing teeth  on  the  jaws,  palate,  and  tongue.  The  fishes  ara 
small,  and  will  rise  to  a  fly  like  the  trout  or  grayling. 
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song-bird,  beautifully  colored  with  jellow,  white,  black,  and 
red.  It  Is  readily  domestioated,  sings  rery  well,  and  is  in- 
telligent and  sffeotionate.  It  breeds  freely  with  the  linnet, 
canary,  and  other  finches,  and  the  mules  or  hybrids  are 
prised  for  their  long.  The  Ckrymmitrit  tritii;  American 
«r-oii '   ■ 


foldfinoh  or  yellow- 
t  mnoh  resembles  the  foregoing, 
the  Fringilla  m»lba,  from  Brazil. 

Gold'fiBay,  or  GoldsinnTi  the  Crenilabnu  Oornubi- 


bird,  has  more  yellow  in  its  plumage. 
The  green  goldfinch  is 


Ooldflony. 

/w«,  JforvtgieHt  and  others  of  the  genns,  small  European 
fishes  of  the  family  Labridee.  They  are  generally  yellow- 
ish, and  have  a  large  back  fin. 

Gold  Fishy  the  Oyprinwf  awraivt  or  golden  carp,  a 
Chinese  fish  now  naturalised  in  many  streams  and  lakes 
of  Europe  and  the  U.  8.  From  its  beautiful  orange  color 
and  its  tenacity  of  life  it  is  often  kept  in  glass  globes  and 
aquaria.  When  Tery  young  its  color  is  dark,  and  when 
very  old  it  sometimes  fades  to  a  silvery  hue.  It  is  of  fair 
quality  for  the  table. 

Gold  Hill,  an  incorporated  town  of  Storey  eo.,  Nev., 
328  miles  by  rail  from  San  Francisco,  Cal.,  and  1  mile  S.  of 
Virginia  City,  at  the  head  of  Gold  Caflon,  a  large  ravine  8 
miles  in  length  emptying  into  Carson  River.  The  famous 
Comatock  Lode,  passing  through  Virginia  City  along  the 
eastern  slope  uf  Mt.  Davidson,  passes  also  through  Qold 
Hill.  Beneath  the  town  lie  some  of  the  richest  mines  known, 
including  the  Belcher  and  Crown  Point,  which  yield  about 
$2,000,000  in  silver  and  gold  bullion  monthly.  Within  the 
limits  of  the  town  are  about  a  dosen  large  quarts-mills,  bnt 
most  of  the  ore  is  transported  some  Id  miles  over  the  Vir- 
ginia and  Tmckee  B.  R.,  which  runs  through  the  town,  to 
still  more  extensive  and  powerful  mills  on  Carson  River. 
Gold  Hill  contains  3  churchos,  excellent  public  schools,  and 
1  newspaper.  It  received  its  name  from  a  small  rocky  hill 
at  that  point  rich  in  gold,  which  was  soon  discovered  to  be 
merely  a  prominent  portion  of  the  surface  oroppings  of  the 
now  world-renowned  Comstock  Lode.  The  mines  have  been 
worked  to  a  depth  of  1900  feet,  and  show  no  signs  of  failing. 
Mining  is  the  ohief  oooupation.    Pop.  4311. 

Alf.  Dotes,  En.  "  Dailt  News." 

Gold  Hill,  post-tp.  of  Rowan  co.,  N.  C.     Pop.  9&t. 

Gold  Lace,  a  material  used  for  decorating  the  uni- 
forms of  officers  in  armies  and  navies,  and  for  other  similar 
purposes.  The  best  gold  lace  is  made  by  winding  ex- 
tremely thin  gilded  and  flattened  silver  wire  around  threads 
of  silk.  There  are  other  bnt  quite  inferior  methods  of 
making  the  gilded  thread  of  which  this  expensive  lace  is 
woven. 

Gold-Miaes  aad  MlBing.  Oold  mines  may  be 
grouped  in  two  broadly  marked  divisions:  (I)  vein  mines, 
and  (2)  placer  mines.  Gold-bearing  veins  are  generally 
of  quarts,  and  they  penetrate  solid  rocks  to  considerable 
depths.  Placer  mines  are  the  comparatively  superficial 
detrital  deposits  formed  by  the  action  of  rivers  and  floods 
opon  the  veins.  In  veins  the  gold  is  firmly  fixed  in  the 
gangue  or  veinstone,  and  is  in  irregular,  ragged  masses  or 
crystalline  particles ;  but  in  placers  the  gold  is  detached 
fWim  the  gangne,  and  is  worn  and  rounded  by  attrition, 
having  been  rolled  and  tumbled  in  the  beds  of  creeks  and 
torrents  together  with  pebbles  and  boulders  until  all  the 
asperities  have  been  removed.  Placer  gold  oan  thus  be 
easily  distinguished  from  vein  gold.  The  gold  so  broken 
out  from  veins  is  distributed  through  the  gravel  and  sand, 
but,  owing  to  its  high  specific  gravity,  it  gradually  finds 
its  way  down  to  the  lowest  layers  of  gravel,  and  accumu- 
lates upon  the  surface  of  the  underlying  rock,  generally 
known  among  miners  as  the  "  bed-rock."  There  is  thus  a 
kind  of  concentration  of  the  gold  in  a  layer  under  the 
gravel  and  soil,  having  more  or  less  lateral  extension,  and 
comparatirely  near  the  surface ;  while  in  veins  the  gold  is 
distributed  through  a  layer  of  quartz  traversing  the  rooks 
in  a  vertical  or  nearly  vertical  plane  to  great  depths.  This 
great  dilTerenae  in  the  mode  of  occurrence  of  the  metal  of 
course  necessitates  a  great  differenoe  in  the  methods  of 
mining.  The  operation  of  collecting  the  gold  is  in  both 
cases  essentially  a  mechanioal  one,  based  upon  the  superior 


gravity  of  the  gold,  which  permits  it  to  be  readily  sep- 
arated from  the  rocky  and  earthy  substances  in  which  it  is 
found. 

Gold-bearing  veins  are  found  in  rocks  of  various  ages 
and  kinds :  argillaoeous,  taloose,  and  ebloritic  slates  ap- 
pear, however,  to  be  peculiarly  favorable  to  the  occurrence 
of  the  metal.  In  some  regions  homblendic  slates  are  mors 
highly  auriferous  than  the  other  rocks.  Veins  vary  in 
width  from  a  few  inches  or  less  to  several  feet.  As  a  gen- 
eral rule,  veins  are  larger,  broader,  and  more  exten- 
sive in  slate  regions  than  in  granite  or  the  hard  rocks. 
This  seems  to  result  from  the  fact  that  slates  are  more 
readily  and  deeply  fissured  in  one  direction  than  in 
any  other.  This  direction  is  the  plane  of  stratification 
or  of  highly  developed  cleavage,  and  veins  generally 
conform  to  it  in  thcv  direction  and  depth.  There  is  a 
remarkable  uniformity  in  the  characteristics  of  gold- 
bearing  veins  all  over  the  world.  The  veinstone  is  gen- 
erally the  opaque  or  translucent,  milky-white  variety  of 
quarts,  without  distinct  orystalliiation  or  cleavage.  In 
some  veins,  however,  it  is  very  much  harder  tnan  la 
other  veins,  and  requires  great  labor  and  much  powder 
to  break  it  out.  Sometimes  it  is  readily  excavated  by 
the  pickaxe;  as,  for  example,  in  some  parts  of  the  great 
Comstock  Lode  in  Xevada,  yielding  silver  and  gold,  the 
white  quarts  is  in  a  fragmentary  or  powdered  condition. 
It  is  usually,  in  all  veins,  much  soiter  at  considerable 
depths  and  when  freshly  mined  than  at  the  outcrops  or 
after  it  has  been  exposed  to  the  air  for  a  long  time.  In 
some  veins  the  bnlk  of  the  quarts  exists  in  hard,  rounded, 
nodular  masses,  surrounded  more  or  less  by  softer  cellular 
quarts,  in  which  the  gold  is  chiefly  found  associated  with 
pyritoas  minerals,  while  the  hard  boulder-like  masses  of 
quarts  are  comparatively  barren.  These  veins  are  known 
in  California  as  "boulder-reins."  A  distinctly  marked, 
banded  structure,  with  a  more  or  less  crystalline  medial 
plane,  is  not  uncommon  where  veins  traverse  a  hard,  homo- 
geneous rock,  such  as  granite  or  syenite.  This  is  a  struc- 
tural arrangement  of  the  gangue  which  is  regarded  as  one 
of  the  characteristics  of  true  fissure  reins.  A  banded  struc- 
ture, doe  chiefly  to  the  parallel  arrangement  of  the  pyrites 
or  to  enclosed  films  of  slate,  is  often  seen  in  veins  traversing 
slates.  Such  veinstone  is  often  known  as  "  ribbon-quarts," 
and  is  considered  by  miners  as  favorable  to  the  richness  of 
the  ore.  There  is  a  class  of  veins  known  as  "  slate- veins," 
in  which  a  belt  of  slates  is  traversed  by  thin  seams  of  quartz 
so  much  divided  up  into  films  and  mixed  with  the  layers 
of  slate  as  scarcely  to  be  recognized.  Such  seams,  perhaps 
not  thicker  than  a  card  or  knife-blade,  are  sometimes  highly 
charged  with  gold.  It  is  very  rare  to  find  gold  in  rocks 
without  quartz,  but  it  sometimes  occurs  in  seams  of  calc- 
spar,  dolomite,  or  steatite.  The  decomposition  of  such 
minerals  would  leave  the  gold  in  the  rock  apparently  with- 
out gangue.  Large  amounts  of  gold  have  frequently  been 
taken  out  of  such  seams  in  the  rooks  in  a  short  time,  and 
without  finding  any  distinct  evidence  of  the  existence  of  a 
vein. 

The  gold  in  almost  all  veins  is  associated  with  pyritons 
minerals,  varying  in  quantity  from  1  to  3  per  cent.  Sul- 
phuret  of  iron  is  most  common,  though  yellow  copper  ore, 
galena,  and  arsenical  pyrites  are  common.  Tellurium  and 
telluret  of  bismuth  are  also  abundant  in  some  veins.  Such 
minerals  in  the  upper  portions  of  reins,  where  exposed  to 
air  and  moisture,  become  decomposed  by  oxidation,  and 
impart  a  rusty,  oohery  condition  to  the  veinstone.  As  a 
general  rule,  all  of  the  upper  portions  of  veins  above  the 
line  of  the  permanent  level  of  the  subterranean  water  have 
lost  their  pyritous  minerals  by  decomposition,  and  present 
a  very  different  appearance  from  the  portions  protected  by 
water  from  the  access  of  air.  By  snch  decomposition  any 
gold  that  was  enclosed  or  covered  by  pyrites  is  left  free  and 
in  a  condition  to  be  easily  collected.  The  extraction  of 
gold  from  such  ores  is  therefore  more  simple  and  less  costly 
than  from  the  unchanged  ore  obtained  at  greater  depths. 
The  difference  is  so  great  that  many  mines  are  abandoned 
so  soon  as  the  naturally  decomposed  or  "  rotten  ores"  are 
worked  out.  The  rusted  vein-stuff  is  not  only  more  easily 
worked,  but  it  is  likewise  mined  with  more  ease,  than  the 
undecomposed  ores  below  the  water-level.  In  many  veins 
the  gold  IS  not  visible  to  the  naked  eye,  except  where  the 
pyrites  is  decomposed.  The  distribution  of  gold  in  the 
mass  of  the  veinstone  is  a  very  important  matter  practi- 
cally. Many  quarts  veins  exist  even  in  gold-regions  with- 
out gold  having  been  found  in  them ;  and  in  those  known 
to  be  gold-bearing  there  are  extensive  portions  without 
gold.  The  metal  is  thus  not  equally  distributed  along  the 
vein ;  it  is  more  abundant  in  some  places  than  in  others. 
Sometimes  one  side  of  a  rein  contains  gold,  while  the  other 
side  is  quite  barren.  Each  vein  has  some  distinctive  pecu- 
liarity, which  only  becomes  known  to  those  who  work  it 
after  long  experience  and  observation.     The  metal,  it  is  to 
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be  remembered,  is  not  always  Tisible,  and  to  an  nnprae- 
tised  eye  the  qaarti  from  all  parte  of  a  rein  ma;  appear  of 
equal  value,  uold  oonforms  to  the  general  law  of  distribu- 
tioo  of  ores  in  veina.  It  ia  found  in  "  ohntea  "  or  "  chtm- 
neya,"  to  called,  having  a  vertical  rather  than  a  horitootal 
extension  upon  the  plane  of  the  vein.  The  gold-bearing 
portion  may  thus  be  only  a  few  feet  in  length  horisontally, 
but  may  extend  downward  hundreds  of  feet.  The  length 
of  the  chute  is  the  distance  it  extends  horisontally  along 
the  vein;  its  depth  is  the  distance  it  extends  downward; 
and  its  breadth  or  thickness  is  at  right  angles,  horisontally, 
to  its  length.  The  rein  may  continue  unchanged  in  size  for 
some  distance  beyond  the  paying  ground,  but  (m  too  poor 
to  be  worked,  or  be  absolutely  free  of  gold.  The  length 
of  a  vein  does  not  therefore  determine  its  value ;  it  is  the 
length  and  thickness  of  the  ore-ohata  whiob  ar«  of  the 
greatest  oonseqaonce.  Several  chutes  oftao  oceor  in  sue- 
eessioD,  separated  by  barren  Tein-stulT.  Such  ebntes  gen- 
erally maintain  an  approximate  parallelism  in  depth.  They 
are  rarely  exactly  vertical,  being  generally  inclined  upon 
the  plane  of  the  vein,  partaking  in  inclination  not  only  of 
the  dip  of  the  vein  in  tne  roeks,  but  having  an  independent 
inclination  or  "pitch"  upon  that  dip. 

The  origin  of  these  chutes  of  "  pay-quarts  "  is  explained 
on  the  theory  of  the  asoent,  along  certain  channels,  of  the 
thermal  waters  or  vapors  by  which  the  gold  was  deposited 
as  soot  is  deposited  in  a  chimney.  Buon  a  distribution  of 
the  precious  metal  of  necessity  alfects  the  position  and  ex- 
tent of  the  operations  for  mining  it.  The  shafts  and  levels 
must  be  located  with  referenoe  to  the  extent  and  pitch  of 
the  chutes  as  well  as  the  dip  of  the  vein.  Mining  upon 
gold-bearing  veins  does  not  diifer  materially  from  mining 
on  veins  of  ores  of  the  ordinary  metals.  The  same  kind 
of  machinery  for  drilling,  hoisting,  pumping,  and  tramming 
is  brought  into  nse.  The  great  value  of  the  metal,  com- 
pared with  its  bulk,  often  permits  extremely  narrow  veins 
to  be  followed  with  proSt,  although  necessitating  the  ex- 
cavation of  a  large  amonnt  of  wall-rook  on  one  side  or  the 
other.  On  the  other  hand,  in  some  large  veins  only  one  side 
of  the  veinstone  contains  gold  enough  to  pay  for  extraction. 
In  general, it  is  difficult  or  impossible  to  determine  the  value 
of  the  quarts  by  mere  inspection,  and  it  is  therefore  not  safe 
to  select  the  paying  portions  too  closely.  The  extraotion 
of  gold  from  the  quarts  veinstone  ia  in  the  main  a  meehaa- 
ieal  operation,  but  requires  great  special  skill,  and  the  de- 
tails of  the  work  vary  with  the  condition  in  which  the  gold 
ooours,  whether  in  eoarae  or  fine  grains,  in  thick  or  thin 
particles,  or  whether  associated  with  much  or  little  heavy 
pyrites  or  other  minerals.  The  bulk  or  weight  in  all  eases 
IS  extremely  small  compared  with  the  veinatone.  The  py- 
ritoua  minerals  associated  with  it,  generally  known  as  "snl- 
phureta,"  rarely  exceed  3  per  cent,  of  the  mass ;  the  gold  is 
but  a  fraction  of  this  amount.  An  ounce  to  a  ton,  equiva- 
lent to  .0034  per  eent.,  is  a  large  yield.  If  it  were  not  for 
the  high  gravity  of  gold  compared  with  quartz,  about  as 
16.5  to  2.5,  satisfactory  mechanical  separation  would  be 
impossible.  The  operation  consists  in  crushing  the  quarts 
to  a  flue  powder,  so  as  to  detach  every  particle  of  gold,  and 
in  washing  awny  the  quarts  with  water,  leaving  the  gold 
behind.  Quicksilver  is  used  to  aid  in  arresting  the  fine 
particlea  of  gold  by  uniting  them  in  an  amsl^^m.  The 
emshing  to  powder  is  effected  in  stamp-mills  (see  Stakp 
BAmRin),  the  large  masses  being  first  broken  up  in  a 
roek-breaker,  so  that  no  mass  larger  than  the  fist  is  thrown 
under  the  stamps.  Quicksilver  is  used  either  in  the  battery 
mortars,  or  only  outside  in  riOes  or  on  amalgamated  metal 
plates  which  present  a  broad  surface,  over  which  all  the 
gold  coming  from  the  batteries  must  pass.  A  great  advan- 
tage in  using  quicksilver  in  the  mortars  ia  the  immediate 
amalgamation  of  the  ooarse  particles  of  gold  when  broken 
out  fhim  the  quarts,  thus  removing  them  from  the  action 
of  the  stamps  and  preventing  their  being  further  reduced 
in  size.  Amalgamated  copper  plates  plwied  inside  the  mor- 
tars serve  to  catch  and  retain  the  amalgam,  which  aeen- 
mnlates  to  a  thickness  of  half  an  inch  or  more.  In  clean- 
ing up,  such  amalgam  has  to  b»  removed  by  ohisels;  it  is 
dissoWed  or  softened  in  quicksilver  to  separata  all  impur- 
ities. The  excess  of  quicksilver  is  then  removed  by  strain- 
ing through  a  cloth  or  buckskin,  leaving  balls  of  pasty 
amalgam.  The  residue  of  the  quioksilrer  is  expelled  by 
heating  the  amalgam  in  an  iron  retort,  from  which  the  gold 
is  taken  in  a  spongy,  cavernous  condition,  known  as  "  re- 
torted gold."     It  is  then  fiised  and  cast  into  ingots. 

The  sulphurets,  which  enclose  more  or  less  gold,  are 
usually  saved  by  concentrating  machinery  or  by  thick 
woollen  blanket*  with  a  long  hairy  nap  made  expressly 
for  the  purpose.  The  battery  sand  in  passing  over  snob  a 
surface  deposits  the  greater  part  of  the  sulphurets,  which 
are  removed  from  the  blankets  by  rinsing  in  water  at  short 
intervals.  Such  concentrated  sand  is  usually  worked  by 
the  ehlorination  process,  which  consists  in  dUsolving  out 


the  gold  by  chlorine  after  a  preliminary  roasting  to  remove 
all  of  the  sulphur,  arsenic,  et«.  The  value  of  sulphurets 
varies  with  the  richness  of  the  ore  and  at  different  mines. 
It  ranges  ordinarily  between  $S0  and  t250  per  ton.  The 
average  value  during  the  year  1873  at  the  Eureka  mine. 
Grass  valley,  Cal.,  was  $80.57  per  ton.  This  is  one  of  the 
most  noted  and  typical  gold-mines  of  California,  and  a  few 
facts  regarding  it  and  other  prominent  mines  will  fairly 
illustrate  vain  gold-mining  generally.  The  thickness  of 
the  Enreka  quarts-vein  is  about  4  feet,  and  the  length  of 
the  pay-chute  about  1000  feet.  The  main  shaft  has  been 
sunk  to  a  depth  of  1250  feet.  There  are  eight  levels, 
with  an  aggregate  length  of  9000  feet.  From  Oct.  I,  1865, 
to  Sept.  30,  1874,  gold  bullion  valued  at  $4,273,148  was 
taken  ont,  and  an  aggregate  of  $2,054,000  was  paid  in 
dividends.  The  quarts  in  the  bottom  levels  is  not  as  rich 
as  it  was  above,  and  explorations  in  search  of  better  ore 
are  in  progress.  The  cost  of  sinking  in  exploring  is  $65 
per  foot;  of  drifting,  $25;  and  of  stoping,  about  $10.50 
per  ton  of  quarts.  Quantity  extracted,  8130  tons ;  average 
yield  of  gold,  $25 ;  percentage  of  sulphurets,  1.5.  The  cost 
of  milling  the  ore  is  $2.61  per  ton.  In  1873  it  averaged 
$2.70.  The  Idaho  mine  is  another  good  example  of  a  first- 
class  mine.  It  adjoins  the  Eureka,  but  is  not  worked  to  so 
great  a  depth.  In  five  years  fifty-three  dividends,  aggre- 
gating $1,284,850,  were  paid.  In  1873,  27,624}  tons  of  ore 
were  worked,  and  averaged  $37,911  per  ton.  The  average 
cost  of  mining  and  milling  is  $8.61i  per  ton.  At  the  Em- 
pire mine,  worked  to  a  depth  of  1250  feet,  11,000  tons  were 
extraoted  in  1874  from  a  vein  averaging  only  IS  inches  in 
thickness.  The  cost  of  extraction  is  stated  at  $8,  and  of 
milling  $1.75  per  ton;  average  yield,  $16.75;  percentage 
of  sulphurets,  2^.  With  the  exception  of  the  last-mentioned 
mine  the  yield  is  above  the  average  in  gold-mines.  Some 
of  the  most  profitable  mines  pay  mnoh  less  per  ton.  At 
the  Sierra  Buttes,  in  Sierra  oo.,  Cal.,  the  average  value  per 
ton  of  40,035  tons  worked  in  1873  was  $9 ;  cost  of  mining, 
$3.60;  and  of  milling,  only  80  cents.  Favorable  conditions 
for  mining,  and  the  nse  of  water-power  instead  of  steam, 
make  a  great  difference  in  the  expense  of  working  a  mine 
and  extracting  the  gold.  At  the  Benton  mills,  run  by 
water,  on  the  Meroed  River,  Hariposas  estate,  quarts  can 
be  crushed  and  stamped  for  less  than  60  cents  a  ton,  and 
the  total  cost  of  milling  is  about  $1.  At  Hayward's  Eureka 
mine,  in  Amador  oo.,  worked  to  a  depth  of  nearly  1700  feet 
(1874),  22,465  tons  were  worked  in  1873,  and  yielded  an 
average  of  $17.91  per  ton.  The  vein  in  some  places  was 
found  to  be  not  less  than  55  fbet  thick,  and  in  others  only 
8  feet  and  4  feet.  Some  portions  are  quite  barren.  The 
cost  of  extraction  averaged  $2.50  per  ton  for  the  higher 
levels.  The  famous  Princeton  mine  on  the  Mariposas 
estate  yielded  from  $13  to  $25  per  Ion  at  different  times, 
the  average,  generally,  being  about  $16.  In  the  year  1872 
there  were  over  311  gold  quarts-mills  in  California,  crush- 
ing about  573,000  tons  of  quartz  annually. 

Oold-bearing  veins  are  oilen  found  by  tracing  the  placer 
gold  np  the  valleys  to  the  side  of  the  vein.  When  rough 
and  ragged  masses  of  gold  are  found  in  plaoers,  it  is  good 
evidence  that  they  have  not  been  transported  far  from  the 
original  source.  There  are  frequent  examples  of  detrital 
deposits  being  barren  of  gold  above  certain  veins,  and 
rich  in  gold  below  them.  Quartz  veins  which  appear 
to  he  perfectly  barren  sometimes  seem  to  have  been  the 
source  from  which  large  stream-deposits  of  the  metal  have 
been  supplied.  In  seeking  an  explanation,  the  unequal 
distribntion  of  gold  in  the  mass  of  the  veinstone  is  to 
be  considered,  as  well  as  the  enormous  amount  of  erosion 
which  most  veins  have  undergone.  The  wearing  away  and 
natural  mining  by  rivers  and  floods  through  long  ages  of 
time  far  exoeed  in  extent  any  human  efforts.  Valleys  in 
California  transverse  to  the  direction  of  gold-bearing  veins 
are  fh>m  1000  to  3000  feet  deep,  and  all  of  the  gold  which 
existed  in  the  veins  eroded  to  that  depth  is  eoUeoted 
in  the  detrital  deposit  of  the  valley  below.  Nature  has 
performed  on  a  gigantic  scale  the  very  operations  required 
to  obtain  the  gold  from  veins.  The  quartz  is  mined,  crashed, 
and  the  gold  is  rudely  separated  and  concentrated  on  the 
bed-roek  of  rivers  and  alluvial  deposits.  Placer  mining 
may  thus  be  ooniidered  a  colleeting  operation,  and  it  affords 
a  more  rapid  and  abundant  harveetof  gold  for  a  short  time 
than  can  be  expected  from  veins.  The  rivers  and  brooks 
of  a  gold-region  are  in  fact  natural  sloiees,  in  which  the 
gold  broken  from  the  vein  is  gradoally  concentrated ;  but 
the  distribntion  of  the  metal  in  such  valleys  is  extremely 
irregular,  depending  upon  the  supply,  the  nature  of  the 
current  and  of  the  bed-roek.  As  a  general  rule,  where  the 
bed  of  a  stream  is  hard  and  the  eurrent  is  swift  the  bed- 
rock is  swept  clean,  and  no  gold  remains,  except  perhaps 
in  deep  holes  and  crevices,  where  it  accumulates  out  of 
reach  of  the  force  of  the  water.  In  the  process  of  ages 
streams  out  their  channels  to  groater  depths,  and  the  drain- 
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«ge  of  the  oonntry  sbanges ;  Talle^i  are  dnined  and  ter- 
raee-like  deposits  are  left  npon  the  bills.  These  deposits 
are  generally  rich  in  gold,  and  are  mora  aooessible  to  the 
miner  than  the  beds-  of  rirers.  Plaoer  mining  is  thns  oon- 
dnctod  not  only  in  the  beds  of  existing  bat  of  ancient 
streams.  Such  strram-deposits  have  been  traoed  for  long 
distanoes,  apparently  aoroBs  the  existing  drainage  of  the 
mountain-region  of  California,  and  have  been  mined  with 
great  profit.  The  gravel  in  many  places,  being  deeply  bar- 
led  and  ezcladed  from  the  air,  has  a  blnish  color,  dae  to 
the  preaenoe  of  protoxide  of  iron,  contrasting  strongly  with 
the  ordinary  deposits.  This  blue  gravel,  wherever  found 
in  the  higher  parts  of  the  gold-region,  is  generally  regarded 
as  the  deposit  of  one  great  river  which  formerly  flowed  in 
a  south-easterly  direction.  It  is  known  as  the  "  blue  lead." 
But  there  may  have  been,  and  probably  were,  several  an- 
oieot  streams,  each  leaving  deposits  having  a  general  sim- 
ilarity. 

There  are  other  classes  of  deposits  than  those  mentioned. 
Some  appear  to  have  been  formed  in  lakes,  inasmuch  as  the 
coarser  materials  at  the  bottom  carrying  the  gold  an  over- 
laid by  horiiontal  beds  of  clay  and  sand  hundreds  of  feet 
in  thickness.  Other  extensive  deposits  of  enormoas  boul- 
ders seem  to  have  resulted  from  ice-action,  and  may  be  the 
medial  or  terminal  moraines  of  ancient  glaciers.  This 
variety  in  the  conditions  of  occurrence  necessitates  a  vari- 
ety of  methods  for  securing  the  precious  metal. 

In  placer  gold-washing,  as  in  oollecting  the  gold  from 
erushed  quarts,  the  separation  from  earthy  substanses  is 
effected  by  a  current  of  water  flowing  over  inclined  sur- 
faces. The  materials  presenting  the  greatest  surface  and 
having  the  least  gravity  are  swept  forwards  most  rapidly, 
while  the  heavier  and  smaller  objects  are  left  behind  at  or 
near  the  upper  part  of  the  incline.  All  apparatns  and 
methods  are  based  upon  this  principle ;  the  dinerenoe  is  in 
degree,  not  in  kind.  Formerly,  nearly  all  aorlferons  earth 
and  gravel  was  washed  by  throwing  it  into  "  rockers  "  or 
"  long  toms,"  so  called,  which  were  essentially  inclined 
tronghs  made  of  boards  and  set  at  such  an  angle  that  the 
current  of  water  flowing  through  would  be  strong  enough 
to  sweep  away  the  earth  and  gravel  and  leave  the  gold.  A 
eoarsely  perforated  plate  or  grating  at  the  lower  end  allowed 
the  water  and  gold  to  fall  through  into  a  box  provided  with 
riffles  and  charged  with  qaioksilvcr.  The  coarse  gravel  was 
removed  by  shovelling.  Such  apparatus,  with  the  piek  and 
shovel  and  a  pan,  is  sufficient  for  operations  on  a  small  soale 
in  ordinary  alluvial  deposits,  where  the  upper  and  barren 
layers  of  sand  and  gravel  are  shovelled  off,  and  only  the  com- 
paratively small  amount  of  pay  gravel  at  the  bottom  is  wash- 
ed. For  such  operations  only  one  or  two  men  are  necessary, 
and  but  little  or  no  capital,  but  for  the  more  extensive  depos- 
its hundreds  of  feet  below  the  surface,  and  overlaid,  perhaps, 
by  thick  outflows  of  basaltic  lava,  extensive  mining  oper- 
ations requiring  combined  effort  and  large  capital  are  neces- 
sary. The  great  bulk  of  the  gold  of  California  and  Aus- 
tralia is  now  obtained  from  the  deep  placers  worked  by  as- 
sociated capital  on  a  stupendous  scale.  A  large  portion  of 
the  richest  gravel  deposits  are  found  in  troagh-like  chan- 
nels or  basin-shaped  depressions  with  a  rocky  rim,  whiob 
must  bo  pierced  to  reach  the  paying  substratum  and  to 
afford  the  requisite  drainage  for  suooessfnl  working.  This 
pieroing  is  effected  by  running  a  tunnel  from  some  adjoin- 
ing valley,  so  as  to  reaoh  the  lowest  depression  of  the  de- 
posit and  ^ve  an  outlet  for  the  flood  of  water  used  in 
washing.  The  grade  or  "fall"  must  be  such  as  to  oonrey 
away  the  earth,  gravel,  and  boulders,  and  there  must  be 
rtMm  enough  at  the  final  outlet  for  the  acoumulation  of 
tailings.  In  some  cases  the  pay  gravel  on  the  bod-rock  is 
removed  by  mining,  in  the  same  manner  as  a  coal-bed  is 
taken  out,  and  is  washed  in  sluices  outside  of  the  mine ; 
bat  the  most  eeonomical  and  expeditious  method  of  exca- 
vation, when  water  oan  be  had  under  pressure,  is  what  is 
known  as  "  hydraulic  mining."  This  is  a  proeees  which 
originated  in  Califomia  in  1852,  and  has  since  been  greatly 
improved.  Water  is  oonveyed  in  ditches  for  many  miles 
to  the  hills  above  the  deposits,  and  is  earned  down  in 
iron  pipes  and  delivered  in  large  streams,  under  a  pressure 
of  from  100  to  300  or  even  SCO  feet  of  height  of  column, 
against  the  base  of  the  gravel  deposit  to  be  washed.  The 
end  of  the  pipe  is  famished  with  a  noule  from  5  to  8  inches 
in  diameter.  A  6-inch  nossle,  under  a  pressure  of  275  to 
300  feet  of  column,  will  deliver  1579  cubic  feet  of  water  in 
one  minnte  with  a  velocity  of  140  feet  per  second.  This 
mass  of  water  striking  in  a  solid  oolnmn  against  the  base 
of  a  bank  of  gravel  exeavates  it  with  great  rapidity, 
fioulders  weighing  hundreds  of  pounds  are  tossed  right 
and  left.  The  upper  portion  of  the  bank  is  soon  under- 
mined, and  oaves  in.  This  brings  down  huge  masses  of 
the  overlying  deposits,  which,  under  the  continuous  force 
of  the  jet,  are  in  their  turn  broken  up  and  carried  off  in 
the  eurrenta  of  water  flowing  in  sluioeways  converging  to 


the  tannel  leading  tbrongb  the  rim-rock.  When  the  gravd- 
bank  is  so  hud  that  it  will  not  yield  readily  to  the  foree 
of  the  jet,  it  is  broken  up  or  loosened  by  blasting.  From 
100  to  600  kegs  of  powder  are  used  at  a  time,  and  as  muoh 
as  2000  kegs  in  one  instance. 

The  iron  used  for  the  pipes  varies  in  thickness  from  Ko. 
16  to  No.  11,  and  the  diameter  of  the  pipes  ranges  from  22 
inebes  to  30  inohes.  Specially-constructed  noules,  with 
goose-necks  or  universal  joints,  and  moved  by  levers  and 
strong  tackle,  are  requisite  to  control  the  jets.  Tboy  are 
usually  placed  at  a  distance  of  200  feet  from  the  bank. 
Danger  from  caving  nsnally  prevents  a  nearer  approach. 
The  grade  or  "  fall "  should  be  about  6  inches  in  12  feet. 
Bluioe-boxes  are  laid  in  the  tunnel,  and  are  from  4  to  6  feet 
in  breadth,  and  36  to  40  inches  high.  These  are  paved  with 
hard  flat  stones  set  on  edge,  so  as  to  catch  the  gold  and  to 
prevent  the  wear  of  the  bottom  by  the  'rapidly-moving 
gravel  and  boulden.  Blocks  of  wood,  set  with  narrow 
spaces  between  them,  are  also  used.  At  the  lower  end  of 
the  slaiee  iron  gratings  are  so  arranged  as  to  separate  the 
large  bonldors  from  the  gravel  and  water.  Large  derricks 
are  required  at  the  upper  end  for  moving  the  heavier  rooks 
which  cannot  be  washed  down  the  sluice.  An  invention 
known  as  the  "nnder-oarrent  sluice"  is  largely  used  to 
withdraw  the  finer  portions  of  the  gravel  with  the  gold 
from  the  main  current,  and  spread  them  over  a  broader  and 
less  inclined  surface,  so  that  they  move  in  a  shallower  cur- 
rent. These  conditions  are  more  favorable  to  the  deposition 
of  the  gold  than  a  deep  and  rigidly  flowing  stream,  such 
as  the  eoarse  materials  require. 

The  operation  of  hydraulic  washing  is  a  continuous  one, 
and  requires  very  little  manual  labor  compared  with  the 
amount  of  material  disintegrated  and  moved.  The  wash- 
ing continues  for  months,  and  no  gold  is  seen  until  the 
oleaning-up,  which  in  one  of  the  large  sluices  is  an  opera- 
tion of  considerable  magnitude.  Some  of  the  bed-rock 
tunnels  are  thousands  of  feet  in  length,  and  require  sev- 
eral years  for  their  completion.  The  works  of  the  North 
Bloomfield  Co.,  in  Nevada  co.,  Cal.,  may  be  cited  as  an  ex- 
ample. Ditches  and  reservoirs  for  the  water-supply  have 
been  constructed  at  an  expense  of  over  $1,250,000,  and 
with  an  aggregate  length  of  more  than  100  miles.  The 
pay  ohannel  is  supposed  to  be  half  a  mile  in  width,  and  to 
reach  and  work  it  a  tunnel  nearly  8000  feet  is  required. 
This  tunnel  is  for  part  of  the  distance  6  by  6^  feet,  and  for 
the  remainder  8  feet  by  8  feet.  Nosiles  8  inohes  in  diam- 
eter will  be  used,  delivering  a  stream  of  water  of  that  siie 
under  a  pressure  of  500  feet.  It  is  estimated  that  there  is 
material  enough  to  fumieh  work  in  this  way  for  many 
years.  W.  P.  hvAKK. 

Gold  of  Pleaanre,  or  FaUe  Flax,  the  Camdlna 
tatum,  an  annual  herb  of  the  order  Cmciferss.  It  grows  in 
Europe  and  Asia,  and  has  bees  sparingly  natorolixed  in 
the  U.  8.,  where  it  is  a  worthless  weed.  But  in  some  parts 
of  Europe  it  is  cultivated  for  the  oil  obtained  from  its  seed. 
This  oil  is  of  rather  poor  quality.  The  oil-cake  is  acrid,  and 
not  muoh  relished  by  cattle.  The  green  plant  is  sometimes 
ploughed  in  for  manure.  It  has  the  advantage  of  growing 
well  and  rapidly  on  sandy  land. 

Goldo'nl  (Carlo),  father  of  the  modem  Italian  oom- 
edy,  was  b.  at  Venice  in  1707.  From  his  father  and  grand- 
father he  inherited  a  stro\ig  passion  for  tbeatrioals,  but  as 
he  was  aafit  for  the  stage,  he  studied  law,  and  he  had  even 
commenced  practising  as  a  lawyer  in  his  native  city  when 
the  success  of  a  play  he  wrote  for  a  troop  of  strolling  aet* 
ors  induced  him  to  give  up  his  bnsiness  and  become  a  play- 
writer.  In  1761  he  went  to  Paris  to  write  for  the  Italian 
theatre  in  that  city.  He  was  appointed  teacher  in  the 
Italian  language  to  the  three  daughters  of  Louis  XV.,  and 
reeeived  a  pension  of  4000  franes  yearly,  which  was  taken 
from  him  at  the  outbreak  of  the  Revolution,  but  restored 
to  him  by  the  efforts  of  Andri  Chenier.  He  d.  in  I7SS. 
He  wrote  about  200  comedies,  of  which  a  few — for  instance^ 
Le  Bourru  Bimfaitantf  as  well  as  his  MSmoiret  ponr  genir 
d  tHiitoirt  d»  ta  vi*  *t  i  «((«  de  so*  Thtitn — ar«  written 
in  French;  the  rest  are  written  in  Italian,  often  in  the 
Venetian  dialect,  which  makes  them  difficult  to  ei^oy,  at 
least  to  foreigners;  but  the  liveliness,  gracefulness,  and 
wit  of  his  dialogue,  especially  in  pieces  picturing  low  life 
in  his  native  city,  are  still  highly  appreciated  by  his 
countrymen,  and  his  influence  on  the  history  of  the  Italian 
theatre  was  very  great.  From  his  time  the  emnmtdia  ddt 
arte  disappeand  from  the  stage.  In  his  earlier  playa— 
for  instance,  in  Tlu  Servant  of  Tuo  Mature — he  still  em- 
ployed the  stock  characters,  the  (o-ealled  masks  of  eost- 
media  deW  arte,  Harlequin,  Pierrot,  Pantaloon,  etc.,  and 
the  interest  of  the  play  oentred  in  the  oomioality  of  the  sita- 
ations.  But  the  improvisation  ceased,  the  dialogue  was  writ- 
ten out  in  full,  and  the  clown  became  an  artist.  In  his  later 
plays — for  instance,  in  A  Giirioue  Aeeideiu — he  discarded 
even  the  masks ;  and  as  hit  obaerratiaa  of  buman  character 
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lueh  M  rsTMila  itwif  in  ererj-ixf  life,  wu  %a  sonte  ftnd 
lively  M  his  power  of  repregenting  it  io  dialogues  wu  bril- 
liant and  oharming,  the  tmniformation  (Vom  the  tommtdia 
delF  arte  to  the  present  form  of  modem  eomady  waa  happily 
aohieved.  In  Italy  hii  playa  are  (till  given  Tery  often, 
and  enjoyed  rery  much,  and  many  of  them — aa,  for  in- 
stance, the  three  mentioned  in  thia  article — would  be  seen 
with  great  pleasure  on  any  stags.      Clbmbrsi  Pbteukn. 

Gold-pnrple,  known  as  the  preoipitat*  of  Cassias, 
was  desoribed  by  Andreas  Cassias  and  his  son  in  1685.  It 
is  used  ohiefly  for  giving  a  pink  or  violet  oolor  to  glass  and 
enamels.  It  is  formed  by  adding  a  dilute  mixture  of  pro- 
tochloride  and  pcrehloride  of  tin,  drop  by  drop,  to  a  dilute 
neutral  solution  of  terehloride  of  gold ;  a  purple  precipitate 
is  farmed.  Its  separation  from  the  liquid  is  promoted  by 
adding  a  little  s^lt  and  boiling  it.  W.  P.  Blake. 

C^olds'berry,  post-tp.  of  Howell  co.,  Ho.    Pop.  349. 

Golda'boro',  post-v.  and  tp.,  oap.  of  Wayne  eo.,  N.  C, 
on  the  great  soatfaern  thorooghfkre  of  travel,  143  miles  S. 
of  Feteraborg,  Va.,  at  the  junotion  of  the  Central  R.  R., 
leading  ftom  the  sea  aoast  through  the  moantains  of  North 
Carolina  westward.  It  has  2  newspapers,  5  ohunhes  for 
white  and  2  for  colored,  a  large  female  college,  a  bank,  a 
free  sehool,  a  Sac  hotel,  and  several  mannfaoturing  enter- 
prise*. Its  railways  make  it  a  very  important  town.  Agri- 
•oltnre  is  its  chief  support.  Pop.  of  v.  1 134 ;  of  tp.  388t. 
Jduds  a.  Bomn,  So.  "  Caboliha  Hbi8ejcobr." 

Gdda'boroagb,  borough  of  York  eo.,  Pa.,  on  the 
Northern  Central  R.  R.,  16  miles  N.  of  York,  on  the  W. 
h»nk  of  the  Sosquehanna.     Pop.  31Q. 

GoMsboroagb  (Lonn  H.).  D.  8.  N.,  b.  Feb.  18,180S, 
in  Washington,  O.  C. ;  entered  the  nary  as  a  midshipman 
Jone  18, 1812;  became  a  lientenant  in  1836,  a  oommander 
in  1841,  a  captain  in  185S,  a  rear-admiral  in  1862;  retired 
in  1873.  In  1827,  while  serving  in  the  Mediterranean  on 
board  the  schooner  Porpoise,  Lient.  Qoldsboroagh  was 
given  the  command  of  the  boats  of  that  vessel  with  orders 
to  rescue  an  English  brig  called  the  Comet,  captured  by 
flreck  pirates  at  night  in  the  Boro  Passage,  while  one  of  a 
eonvoy  in  charge  of  the  Porpoise.  The  pirates  numbered 
200,  while  aoldsborougb's  little  band,  all  told,  did  not  ex- 
ceed 40 ;  yet,  notwithstanding  this  disparity  of  force,  the 
Comet  was  boarded  without  hesitation,  many  of  the  pirates 
slain,  and  the  rest  forced  to  take  to  their  boats,  and  the 
English  restored  to  liberty.  This  gallant  affair  was  par- 
ticnlarly  mentioned  by  the  Liverpool  Adverluer  as  renect- 
ing  great  credit  upon  Goldsborough  and  the  American 
navy.  After  long  years  of  faithful  servioe  this  experienoed 
offioer  had  risen  to  the  rank  of  captain  when  the  govern- 
ment conferred  apon  him  the  eoiymand  of  the  North  At- 
lantic blockading  squadron.  This  was  in  Sept.,  1861,  and 
he  had  hardly  hoisted  bis  flag  as  oemmander-in-ohief  when 
from  a  report  sent  to  him  by  Lient.-Com.  (now-Capt.)  W.  N, 
Jeffers,  commanding  a  gunboat  off  Hatteras  Inlet,  he  in- 
ferred that  possession  of  the  sounds  of  North  Carolina 
might  be  obtained  hy  a  joint  army  and  navy  expedition, 
the  objective  point  to  be  the  stronghold  of  Roanoke  Island. 
His  views  being  approved  by  the  navy  department,  he  was 
summoned  to  Waaninglon  to  bold  a  eonferaaoe  with  Oen. 
MeClellan,  Assistant  Secretary  of  the  Navy,  Fox,  and  the 
superintendent  of  the  Coast  Surrey,  Prof.  A.  D.  Bache,  a* 
to  the  best  means  of  carrying  them  into  execution.  The 
parties  met  one  night  jast  after  dark  at  Ooldsborongh's 
house  on  K  street,  and  remained  together  nntii  nidnight, 
by  which  time  every  point  involved  bad  been  thoroughly 
eaaraesed  and  diseussed,  and  it  was  agreed  that  Oen.  Bum- 
side's  division,  then  onemployed,  should  be  detailed  to  eo- 
oporate  with  the  oaral  fores  ander  the  command  of  the 
acting  rear-admiral.  When  the  eombiosd  fores*  were 
almost  ready  to  start  another  meeting  took  plaoe  at  night 
at  the  quarter*  of  Qen.  HcClellan,  the  President,  the  secre- 
tary of  state,  the  acting  secretary  of  war,  Gens.  McGlellan 
and  Bumside,  Mr.  Fox,  and  the  acting  rear-admiral  being 
presenL  Here  the  whole  subjeot  was  again  entertained 
and  most  canfully  examined,  and  the  conclusion  arrived 
at  was  that  success  was  certain  to  attend  the  Union  arms. 
Goldsborough  was  closely  questioned  by  Mr.  Lincoln  and 
Hr.  Seward,  but  having  well  studied  the  whole  matter,  he 
ansirered  all  questions  without  dilBoulty,  and  confidently 
expressed  the  opinion  that  the  end  in  view  would  be  accom- 
plished. The  event  justified  his  most  sanguine  anticipa- 
tions, for  it  was  not  long  afterward  when  the  "  Bnraside 
expedition  "  (as  it  was  popularly  styled)  was  in  possession 
of  not  only  Roanoke  Island  and  the  sounds,  but  of  many 
important  positions  in  North  Carolina.  Qoldsboroagh  was 
now  made  a  full  rear-admiral,  and  reoeired  the  thanks  of 
Congress,  and  at  the  elose  of  the  civil  war  was  compli- 
mented by  the  nary  department  with  the  command  of  tbe 
European  squadron.  Up  to  bis  retirement  in  1873  no  ofB- 
aer  in  the  nary  had  had  a  more  raried  experience  of  naral 


life  than  the  rear-admiral;  and  be  Is  nnircrsally  regarded 
as  a  man  of  the  highest  intelligence  and  attainments,  and 
an  undoubted  authority  on  all  matters  relating  to  the  naral 
profession.  FoxaALL  A.  Pakkir,  U.  S.  N. 

Gold'BChmidt  (Hbrmaiiii),  b.  of  Jewish  stock  at 
Frankfort,  Germany,  June  17, 1802 ;  studied  painting  un- 
der Cornelius,  and  practised  thai  art  with  some  success  at 
Paris  1836-47 ;  then  deroted  himself  to  astronomy,  and 
disoorered  (1862-61)  fourteen  asteroids;  tbe  names  and 
dates  of  discovery  of  these  are  giren  in  the  art.  Asteroids 
in  this  work.  He  also  detected  thousands  of  stars  not 
giren  on  the  best  atlases  before  his  time,  and  announced 
the  discorery  of  several  new  companion  stars  rerolving 
around  Sirius.     D.  at  Fontainebleau  Sept.  11,  1866. 

Goldschmidt  (Jekht  Iiind),  b.  at  Stockholm,  Swe- 
den, Oct.  6,  1821 ;  displayed  in  rery  early  life  a  fine  talent 
for  singing,  and  eren  went  upon  tbe  stage  when  ten  years 
old,  to  the  delight  of  all  Stockholm ;  but  her  roice  failing  to 
some  extent,  she  was  withdrawn  from  the  stage  for  three  or 
four  years,  when,  having  taken  some  inferior  part  in  an 
opera  during  the  absence  of  one  of  the  company,  it  was 
found  that  her  roice  had  more  than  regained  its  former 
power  and  sweetness.  She  was  for  some  years  after  a  fa- 
vorite singer,  not  heard  of  out  of  Sweden  until  in  IS4I  she 
became  a  pupil  of  Garcia  in  Paris.  She  soon  became  well 
known  throughont  Europe.  She  appeared  in  Berlin  in 
1844,  in  London  in  1847,  and  in  New  Tork  in  1860;  mar- 
ried Mr.  Otto  Goldschmidt  in  1861 :  returned  to  Europe  in 
1852,  having  won  all  hearts,  not  only  by  the  sweetness  of 
ber  voice  and  the  gnat  versatility  of  her  dramatic  powers, 
but  also  by  the  simplicity  and  excellence  of  her  character. 
She  has  long  been  distinguished  by  liberal  benefactions  to 
the  poor  classes.  Since  her  marriage  she  bos  seldom  ap- 
peared as  a  singer,  and  then  only  for  charitable  purposes. 
She  resides  principally  in  London. 

Goldschmidt  (Meter  Aaro:<),  an  eminent  Danish 
novelist,  was  b.  at  Vordingborg,  a  small  town  of  the  island 
of  Seeland,  in  1819.  He  received  a  careful  education,  and 
studied  at  the  University  of  Copenhagen.  In  1840  he 
founded  a  weekly  journsl,  The  Cortair,  which  mode  a  great 
sensation  in  sedate  and  somewhat  old-fashioned  Copen- 
hagen by  its  brilliant  wit  and  audacious  satire.  In  1 848 
he  founded  another  weekly  paper,  yortk  and  Snutk,  which 
was  well  patronised  on  aocount  of  the  criticism,  generally 
sound  and  always  fine  and  elegant,  which  it  exercised  both 
in  tbe  literary  and  the  soeial  and  political  fields.  But, 
although  a  very  able  and  successful  journalist,  it  was  as  a 
norelist  that  M.  A.  Goldschmidt  became  dear  to  his  coun- 
trymen. Danish  life — bow  in  its  smallnoss  and  quietness 
it  receives  and  develops  in  its  own  manner  the  greatest  his- 
torical impulses — he  describes  with  truth  and  exquisite 
fineness.  His  style  has  sparkling  wit  and  oonsiderable 
pathetic  power,  but  its  highest  exoellenee  is  its  wonderful 
simplicity,  as  fit  for  the  description  of  nature  and  charac- 
ter as  for  the  expression  of  sentiment  and  ideas.  What 
Goldschmidt's  eyes  see  is  generally  seen  with  love,  and 
what  his  lips  tell  is  always  told  with  grace.  Some  of  his 
novels  are  well  known  to  English  readers — A  Jeic,  The 
HamaUm  Ont,  The  Heir,  and  Tke  Savat. 

Clekees  Petersen. 

Gold'amith  (Oliver),  M.B.,b.at  Pallas,  eo.  Longford, 
Ireland,  Nor.  10,  1728,  the  son  of  a  poor  Anglican  min- 
ister; gradoatsd  A.  B.  at  Trinity  College,  Dublin,  after 
fire  yean  as  a  sisar,  daring  which  he  was  subject  to  most 
humiliating  indignities  and  much  distress,  partly  the  result 
of  his  own  characteristic  improvidence.  A  r^ected  appli- 
cant for  holy  orders,  he  triea  the  study  of  law,  but  having 
wasted  his  scanty  means  in  gaming,  he  (1762-64)  spent 
eighteen  months  as  a  medical  student  in  Edinburgh,  out 
of  which  town  he  was  hunted  by  creditors ;  lived  abroad 
1764-56,  chiefly  at  Leyden,  and  afterwards  wandered  over 
a  large  part  of  France,  Germany,  and  Italy,  taking  bis 
medical  degree  at  Padua,  and  supporting  himself  by  his 
musical  talents,  which  entertained  tne  kind  peasants,  and 
by  the  gratuities  given  by  ths  universities  to  wandering 
student^  In  1766  he  went  to  London,  where,  after  some 
years  of  hard  experience  as  a  chemist's  assistant  and  prac- 
titioner of  medicine,  he  became  a  proof-reader  for  the 
novelist  Richardson.  Still  later,  as  usher  in  a  school  and 
as  hack-writer  for  rarions  journals,  he  earned  a  scanty 
liring.  His  /nom'ry  into  the  Pretent  iState  of  Polite  Litera- 
ture in  Europe  (1769)  was  ebiefiy  important  as  leading  to 
opportunities  for  better  work.  The  admirable  Citizen  of 
the  World  (1760)  won  him  the  friendship  of  Johnson  and 
a  membership  in  bis  Literary  Club.  Tbe  Life  of  Beau  ffaeh 
was  followed  by  tbe  Hieiory  of  England  (1761;  rerised  cd. 
1771),  a  work  still  read,  for,  though  not  of  high  oritioal 
ralne.  its  style  is  delightful.  The  Traveller  (1764)  estab- 
lished his  place  as  a  poet.  The  Vicar  of  Wakefield  (1766), 
his  only  norel,  is  one  of  the  ofaoioest  treasures  of  litentnra. 
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Th»  Oood-naturtd  Han  (a  oomedy,  17t7),  Samoa  Hiilorj/ 
(1768),  Th*  D— tried  Village  (1770),  his  best  poem,  She 
Stoope  to  Conquer  (1773),  his  beat  oomedy,  were  fallowed  by 
the  Oreeian  Hietorg  (1771),  one  of  the  leoit  meritorious  of 
bis  works,  tboagh  long  highly  popular.  The  rest  of  his  quite 
numerous  works  we  need  not  enumerate.  The  highest  and 
emptiest  of  the  honors  received  by  Qoldsmith  (1770)  was 
the  professorship  of  anoient  history  In  the  Royal  Academy, 
which  brought  him  no  pay.  The  nnfinisbed  Animated 
Nature  (1774)  was  his  last  undertaking,  a  well-written  and 
pleasing  work,  bat  one  without  any  scientific  value.  Gold- 
smith d.  at  London  Apr.  4,  1774.  His  last  days  were  ren- 
dered miserable  by  the  pressure  of  debt,  incurred  partly  at 
the  gaming-table,  partly  by  his  thoughtless  improvidence, 
and  in  no  small  degree  by  his  liberal  benefactions  to  the 
poor;  for  this  awkward  man,  ugly  in  features,  ludioroasly 
nncotttb  in  manners,  so  self-conscious  and  so  sensitive  that 
he  could  hardly  talk  for  fear  of  being  ridiculous,  was  never- 
theless the  kindest  and  most  affectionate  of  men,  and  his 
death  was  as  truly  lamented  by  the  poor  and  unlettered  as 
by  those  who  knew  and  appreciated  the  charms  of  his 
books.  For  style,  his  writings  take  place  in  the  Ant  rank, 
and  their  gentle  humor  and  the  indescribable  charm  of  his 
genius  win  the  heart  of  every  reader.  His  own  character 
was  not  without  serious  moral  defects,  but  there  was  in  him 
much  more  to  love  and  respect  than  to  condemn.  Forster's 
Li'/e  of  Ooldemiik  is  the  beat,  but  that  of  Irving  is  good 
and  appreciative.  C.  W.  Orekmk. 

Gold  Stick,  a  title  given  to  colonels  of  the  British  Life 
Guards,  and  to  the  captain  of  the  Gentlemen-at-arms,  so 
called  from  the  gilded  btttons  which  they  carry  on  state 
occasions.   (See  Silver  Stice.) 

Gold'thwaite  (Georoe),  b.  at  Boston,  Mass.,  Deo.  10, 
1809 ;  removed  to  Alabama  at  an  early  age,  where  he  studied 
law  and  followed  the  practice  of  his  profession ;  was  Judge 
of  circuit  court  and  of  supreme  court,  and  of  the  latter  chief- 
justice  for  several  years  j  ac^utant-geneml  of  Alabama  dar- 
ing the  civil  war;  elected  to  the  U.  8.  Senate  Dec.  7,  1870. 

Goldthwaite  (Hk:(Rt),  b.  in  Boston,  Mass.,  was  liber- 
ally edaoated,  and  became  a  law -partner  of  Gov.  Fitipatrick 
at  Montgomery,  Ala.,  a  journalist,  and  a  State  legislator; 
became  soon  after  the  acknowledged  leader  of  the  Mobile 
bar.  He  was  for  some  eight  years  a  judge  of  the  supreme 
court  of  Alabama.     D.  in  1847. 

Golf  [Dutch,  kolf,  a  "club"],  a  game  of  skill  played 
chiefly  in  Scotland.  It  is  played  upon  a  piece  of  grassy 
ground  (called  a  Kni).  Upon  this  a  ball  is  ariven  by  blows 
of  a  club  through  a  "  rouna  "  or  snocession  of  holes  arranged 
in  a  circle.  The  object  is  to  put  the  ball  into  each  of  the 
holes  successively  with  the  smallest  possible  number  of 
strokes  of  the  golf-club,  a  heavy  curved  bat 

GolTo  Unt'ce,  a  lake  of  Central  America,  in  the  re- 
public of  Costa  Rica,  is  25  miles  long,  10  miles  broad,  and 
communicates  with  the  Gulf  of  Honduras  by  a  small  stream. 
The  entrance  into  the  river  is  impeded  by  sandbars,  bat  the 
river  itself  and  the  lake  are  deep,  and  promise  to  be  a  road 
of  commercial  importance. 

Golgotha.    Bee  Caltart. 

Goliad',  county  in  the  W.  of  Texas.  Area,  900  square 
miles.  The  climate  is  dry  and  healthful.  Cattle, and  wool 
are  the  principal  products.  The  county  is  traversed  by  the 
San  Antonio  River.  Timber  is  rather  scanty,  but  building- 
stone  abonnds.     Cap.  Goliad.     Pop.  3628. 

Goliad,  post-v.,  cap.  of  Goliad  co.,Tex.,  is  situated  on 
the  San  Antonio  River  opposite  La  Bafaia,  where  Fannin 
and  his  followers  were  massacred  in  1S35.  It  has  good 
schools,  several  churches,  a  salubrious  climate,  rich  lands, 
and  plenty  of  water-power.  It  is  the  seat  of  Aranama  Col- 
lege (Presbyterian),  and  has  one  weekly  newspaper.  It  is 
28  miles  from  a  railroad.  Publishers  "  Gdabd." 

Goli'atta  Bee'tlea,  a  name  given  to  a  gronp  of  im- 
mense beetles  from  Western  Africa,  belonging  to  the  Scara- 
bfcidoi,  and  living  in  the  tops  of  trees,  where  they  suck  the 
juice  of  succulent  stalks  and  devour  the  blossoms.  The 
GoUathm  Onlialhue  is  considered  the  largest  of  all  Coleop- 
tera.  It  is  sometimes  four  inches  long.  Some  of  these  in- 
sects are  most  gorgeously  colored. 

Go'lias  (Jaoobuh),  b.  in  1596  at  The  Uagao ;  was  edu- 
cated at  Loyden,  and  was  for  a  time  Greek  professor  of  La 
Rochelle;  was  attached  to  the  Dutch  embassy  in  Morocco 
1622,  and  in  1624  became  professor  of  Arabic  at  Lcyden ; 
was  in  the  East  1625-29 ;  became  professor  of  mathematics 
at  Leyden  1629;  d.  there  Sept.  28, 1667.  Published  many 
translations  from  the  Arabic,  and  a  folio  Lexicon  Arabica- 
Latinnm  (1653),  and  left  a  MS.  Persian  dictionary  and 
other  works. — His  brother  Petkb,  a  learned  Orientalist, 
joined  the  Barefooted  Carmelites,  went  as  a  missionary  to 
the  Kast,  and  founded  the  Carmelite  convent  of  Mt.  SinaL 

GttU'nitz,  town  of  Northern  Hungary,  has  important 


iron  and  copper  mines,  and  manuiiKotiHrea  of  nails,  wire^  and 
cutlery.     Pop.  5200. 

GoU'aow,  town  of  Prussia,  in  Pomenaia,  vn  (be  Ibna, 
has  manufacturei  of  ribbons,  paper,  and  tobaoco.    P.  7273. 

Golomyn'ka,  the  Comephonu  Baikaleneie,  a  fish  of  the 
family  Comephoridse,  caught  in  Lake  Baikal  for  its  abun- 
dant oil,  which  is  extracted  by  pressure.  It  is  one  foot 
long,  without  scales,  and  is  not  edible. 

Goloih'es  [Fr.  galoche;  Sp.  galoclui,  a  "  wooden  shoe  "], 
a  name  applied  in  Great  Britain  to  overshoes,  and  especially, 
at  present,  to  India-rubber  or  gum-elastic  overshoes.  (See 
India-Rubber,  by  Pnor.  C.  F.  Chandler,  Pb.  D.,  LL.D.) 

GolOT'nin,  or  Golo wnin  ( Vasili  or  Basil),  b.  in  the 
Riazan  government,  Russia,  1776;  became  distinguished 
as  a  naval  officer ;  was  sent  in  1807  to  survey  the  shores  of 
Asiatic  and  American  Russia  in  command  of  the  Diana 
sloop  of  war ;  was  engaged  in  this  work  until  1811,  when, 
having  been  driven  by  lack  of  food  and  water  to  land  upon 
the  Japanese  island  of  Kunashir,  he  was  seized  and  im- 
prisoned (1811-13),  but  finally  set  at  liberty.  He  after- 
wards led  an  exploring  expedition  around  the  world 
(1817-19),  and  was  promoted  to  be  vice-admiral  and  gen- 
eral overseer  of  the  navy.  O.  at  St.  Petersburg,  of  ebolara, 
in  1832.  His  Obtervationi  upoH  Japan  and  ^sMOfrs  of  a 
Captimfg  in  Japan  have  been  translated  into  most  modem 
languages,  and  were  long  the  most  valuable  sources  of 
knowledge  regarding  that  country.  He  also  wrote  A  Voy- 
age Round  the  World  (in  Russian,  1822),  aod  a  book  giv- 
ing aeeonats  of  remarkable  shipwrecks,  ate. 

Go'marists,  or  Contra-Remonstrants,  the  fol- 
lowers of  Francis  Gomar  (1563-1641),  a  former  uKm-Cal- 
viniatic  party  in  the  Dutoh  nation^  Chureh,  diatingniihed 
by  their  opposition  to  the  Remonstrants  or  Arminian  party, 
whose  expulsion  their  leader  secured  at  the  Synod  of^Dort. 
(See  DoRT,  Snron  of.) 

Gombroon',  or  Ben'der  Abbaa',  town  on  the  Per- 
sian coast,  at  the  Strait  of  Ormns,  belonging  to  the  imamat 
of  Muscat,  in  Arabia.  On  the  island  of  Ormns  existed  a 
nourishing  town  of  the  same  name,  established  by  the  Por- 
tngnese.  In  1622  the  Persian  Shah  Abbas  and  the  English 
disturbed  this  town,  thereby  transferring  its  oommeroe  to 
Gombroon  on  the  opposite  ihore.  Gombroon  rose  imme- 
diately, and  is  said  to  have  had  30,000  inhabitants.  But 
nnder  Persian  rule  it  soon  lost  its  commerce;  the  Europeans 
went  away,  the  factories  fell  into  decay,  and  the  place  is 
now  insignificant 

Go'mer,  tp.  of  Caldwell  co..  Mo.    Pop.  S58. 

Crom'era,  one  of  the  Canaries,  12  miles  long,  9  miles 
broad,  and  with  a  pop.  o!  11,742.  It  has  two  towns — St 
Sebastian  and  Villa  Hermosa. 

GomB  (Fiald-Harshal  Sir  William  Mayhabd),  G.  C. 
B.,  D.  C.  L.,  b.  about  1782;  entered  th*  Snglish  army  aa 
ensign  in  1794;  served  in  Holland  in  1799;  in  the  Penin- 
sula; at  the  battle  of  Waterloo  was  quartermaster-general 
of  a  division.  At  the  close  of  the  latter  campaign  for  dia- 
tinguished  services  he  was  made  a  K.  C.  a.,  transferred 
from  the  line  to  the  Guards,  and  commanded  the  troops  in 
Jamaioik.  In  1842  he  was  appointed  governor  and  oom- 
mander-in-ohiaf  of  Mauritius,  which  post  he  held  till  1851, 
when  he  succeeded  Sir  Charles  Napier  as  oonunander-in- 
cbtef  of  India.  In  1859  he  was  made  a  G.  C.  B.,  and  in 
1868  was  created  a  field-marshal.  He  held  the  colonelcy 
of  the  Coldstream  Guards,  and  in  1872  he  sueoeeded  Field- 
Marshal  Sir  G.  Pollock  as  constable  of  the  Tower  of  Lon- 
don, a  post  of  honor  reserved  for  distinguished  veteian 
soldiert.     D.  Mar.  15,  1876. 

Gomn'ti  Palm,  the  Sagueme  taeehari/er,  a  very  val- 
uable palm  tree  of  Anam  and  the  Malhy  Islands.  It  pro- 
daces  sago,  palm  wine,  palm  cabbage,  sugar,  ham  (a  sub- 
stance used  in  caulking  ships),  and  especially  a  large 
amount  of  Coir  (which  rec),  more  durable  than  that  of  the 
cocoannt,  but  less  flexible  and  not  so  good  for  the  manu- 
facture of  running  rigging  for  ships.  Cables  of  the 
gomuti  eoir  are  very  strong  indeed,  but  rough  and  stiff,  so 
that  sailors  dislike  to  handle  them. 

Gonaives,  or  Les  Gonaives,  town  of  Hayti,  on  the 
bay  of  the  same  name.  It  has  an  excellent  harbor  and  a 
good  trade.     Pop.  4000. 

Gon'dar  (properly  Ouendar),  city  of  Abyssinia,  is  sit- 
uated in  lat  12<>  35'  N.  and  Ion.  37"'  31'  57"  K.,  on  th« 
ridge  aod  slope  of  a  southern  spur  of  the  Wogara  Moun- 
tains, at  an  elevation  of  about  7000  feet  above  the  sea  and 
1200  feet  above  Lake  Tsana.  In  the  beginning  of  the 
seventeenth  century,  under  the  government  of  the  negus 
Fasilidas,  whose  name  as  king  was  Aslem-Seged,  Gondar 
was  made  the  capital,  and  is  said  to  have  had  50.000  in- 
habitants, while  in  the  period  between  1S52  and  1862  Th. 
von  Heuglin  estimates  its  population  at  6000  or  7000  only. 
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It  eonriita  of  several  ezteiuiTe  quartan,  Mparatcd  from 
euh  other  by  barren  oommona  and  monndi  of  rubbish,  but 
St  a  distanoe  it  preaants  from  all  sides  an  imposing  and 
wmderful  aspeo^  with  ita  pietnrasque  groups  of  trees,  its 
ehnmhea  with  their  high  conical  roofs,  and  ita  royal  palace, 
built,  acoording  to  the  Portogaese  taste  of  the  Middle  Ages, 
with  high  walls,  pinnacles,  and  towers.  Limpid  mountain- 
streams  flow  down  the  slopes.  The  northernmost  quarter 
of  the  oity,  oalled  Abnn-Bed,  contains  the  residence  of  the 
patriarota  (oiima),  and  is  separated  by  a  brook  flowing  west- 
ward from  the  politically  free  state,  Etsege-Bed,  where  the 
bif^her  clergy  and  the  religious  orders  lire.  A  ohareh, 
eaJled  by  RUppell,  Telout,  and  containing  two  bells,  whioh 
the  Dutch  presented  to  the  negus  Allans  Beged,  stands 
to  the  S.  of  both  these  quarters  on  an  elevated  place.  The 
qnarter  of  Debra  Birfaan  (the  "  church  of  the  light "),  with 
a  church  of  the  same  name,  extends  to  the  S.  and  E. ;  and 
that  of  Gempga-Bed  (the  palaoe-quarter)  meets  Etsege- 
Bed  to  the  N.  W.  and  Debra  Birhan  to  the  E.  Here  the 
royal  pnlaee,  Oemp,  arises  among  miserable  hnts  thatched 
with  straw,  a  high,  towering  oastle,  encircled  with  walls 
sormounted  by  towers  and  pinnaelea.  The  main  build- 
ing is  quadrangular,  two  stories  high,  with  flat  roof  and 
stone  ramparts.  A  tower  with  a  cupola  arises  at  each 
comer,  ana  in  the  oentreof  the  western  facade  another  still 
higher,  with  tall  pinnacles  instead  of  the  cupola.  Several 
halls,  galleries,  enapels,  bridges,  and  kiosks  are  connected 
with  the  main  bnilding.  The  material  employed  is  chiefly 
basalt,  with  frames  for  windows  and  doors  of  red  sand- 
stone, and  those  parts  of  the  main  bnilding  in  which  these 
■mteriaU  are  used  are  in  good  repair,  while  the  rest  is 
generally  crumbling  and  orermn  with  briers.  A  small  cita- 
del with  tower  and  flat,  crenellated  roof,  called  Hichael- 
Semp,  lies  to  the  N.  W.  of  Gemp.  At  some  distance,  and 
to  the  3.  W.  of  Oempsa-Bod,  the  large  market-plaoe  is  situ- 
ated ;  on  the  slope  to  the  S.  the  Mohammedan  quarter,  Islam- 
Bad;  and  directly  8.  W.  the  Jewish  suburb,  Felaso-Bed. 
The  streets  are  narrow  and  crooked,  partly  pared  with  ba- 
salt, but  partly  covered  with  dirt  and  rubbish.  The  finer 
dwellings  are  low  circular  houses  of  two  stories,  built  of 
unhewn  stones,  cemented  with  lime.  The  widely  project- 
ing, conical  roof  rests  on  a  wooden  framework,  and  consists 
«f  thatch  oovered  with  a  thick  layer  of  long  grass.  The 
lower  story  is  not  inhabited,  but  serves  as  store-room ;  the 
opper  story  is  entered  by  a  flight  of  stairs  on  the  outside. 
Except  the  bed,  some  drinking-horns,  and  wooden  pegs  on 
which  to  hang  arms  and  saddles,  no  furniture  is  found  in  the 
interior.  Leopards,  hynnas,  foxes,  genets,  and  iohnauinons 
appear  not  nnfreqnontly  in  the  oity.  At  some  distance  sev- 
eral other  interesting  bnildings  are  situated,  as,  for  instance, 
the  church  Fasilidas,  a  small  temple  with  a  cupola  and  a 
frieze,  erected  in  the  midst  of  a  beautiful  park,  and  a  Por- 
taguese  ohoroh.  Gondar  oontains  44  chnnhes,  with  1200 
eeelesiastics.  Adsost  Nikh auk. 

Gon'dolll  [diminutive  of  It.  gondn,  a  kind  of  boat],  a 
boat  about  .SO  feet  long  and  4  feet  wide,  used  on  the  canals 
of  Venice  and  in  other  parts  of  Italy.  The  Venetian  gon- 
dolas have  pointed  ends,  whioh  rise  out  of  the  water.  The 
gondola  is  propelled  by  from  one  to  four  rowen,  who  stand 
at  their  oars.  In  parts  of  the  U.  B.  flat  boats  used  for 
heavy  merohandise  are  oalled  gondolas  (vulgarly  pro- 
nounced gvndelo). 

Gonds  [G6nd],  a  non- Aryan  or  Dravidian  race  of  Cen- 
tral India,  whose  name  is  seen  in  Gandwana,  the  principal 
district  where  they  dwell.  They  are  small,  strong,  hardy, 
and  brave,  totnlly  distinct  from  the  Hindoos  in  language, 
religion,  and  habits;  have  no  caste,  except  so  far  as  they 
have  adopted  Hindoo  cnatoms,  for  the  Raj-Gonds  are  partly 
of  Rajpoot  descent,  and  have  some  elements  of  Hindoo 
eivilixation,  and  some  Gonda  have  attached  themselves  as 

Sariahs  to  Hindoo  society.  The  name  appears  to  be  iden- 
eal  with  that  of  the  Kbonds,  a  Dravidian  people  of  Orissa. 
The  Oonds  number  1,134,578. 

GoB'falOB,  or  Gon'fanon  [It.  gonfahnt,  gonfanont], 
in  mediceval  Italy  the  banner  or  standard  of  a  city,  a  mon- 
astery, or  a  church.  The  bearer  of  this,  and  in  some  cases 
the  chief  magistrate  of  a  town,  was  called  a  gonfalonier. 

GoBg  [Javanese],  an  East  Indian  and  Chinese  instru- 
ment, a  sort  of  cymbal,  which  emits  a  loud  sound  on  per- 
cussion. A  bronze  with  78  parts  of  copper  and  22  of  tin 
(KlaprotX)  is  a  common  material  for  gongs.  It  is  stated 
that  gongs  are  at  first  brittle,  and  have  to  be  annealed  and 
then  hardened  before  use.  A  leather-covered  wooden  mal- 
let is  used  for  striking  the  gong. 

Goniati'tes  [Or.  tmria,  an  "angle"],  a  genus  of  fossil 
oephalopods  of  the  family  Ammonitidts.  Some  \bO  species 
are  described  from  Palaeozoic  strata. 

Gon'ic,  post-v.  of  Strafford  co.,  N.  H.  It  is  in  Roches- 
ter township,  on  the  Dover  and  Winnipiaeogee  R.  R.,  8 
miles  N.  W.  of  Dover,  and  has  a  national  bank. 


Gonid'ia  [pi.,  firom  the  Or.  yev^,  "  generation,"  and 
lUoi, "  appearance  "],  in  some  of  the  cryptogamous  plants  a 
cell-mass  whioh  serves  to  reproduce  the  plant,  not,  like  the 
true  spores,  as  the  consequenoe  of  a  generative  act,  but,  it 
is  believed,  by  a  process  analogous  to  the  budding  of  the 
higher  plants,  or  the  gemmiparoua  reproduction  of  many 
of  the  lower  animala.  The  term  is  somewhat  vaguely  sf- 
plied  to  bodies  of  this  supposed  character. 

Goaiom'eter  [from  the  Or.  ymrlqi,  an  "angle,"  and  pir- 
por,  a  "  measnre  "]  was  originally  the  instrument  for  measur- 
ing angles.  Ita  use  ia  no  w  almost  entirely  restrieted  to  those 
instruments  used  in  measuring  the  angles  of  crystals.  Goni- 
ometers are  divided  into  two  classes — -goniometers  of  ap- 
plioation  and  goniometers  of  reflection.  The'  first  consist 
of  two  strips  of  ateel,  whioh  can  be  applied  to  the  facea  of 
the  oryatal.  The  second  are  constructed  so  as  to  make  use 
of  the  reflection  of  an  image  seen  snocessively  in  different 
faces  of  a  crystal.  The  flrat  application  goniometer  waa  in- 
vented by  Caringeau  in  1783.  It  was  the  oiie  used  by  Hally 
in  his  researches,  and  afterwards  received  the  name  of 
"  Haily's  goniometer."  It  is  founded  upon  the  principle 
that  if  any  two  straight  lines  out  one  another,  the  opposite 
angles  are  equal.     This  instrument  (Fig.  1),  as  Caringeau 
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Caringean's  Goniometer. 

constructed  it,  is  composed  of  a  semioirole  hinged  at  90°,  to 
which  two  arms  of  ateel  are  attached,  which  are  applied  di- 
rectly to  the  angle  to  be  meaaured.  One  of  these  has  no 
movement  of  rotation,  but  moves  horizontally  on  the  pins  s 
and/,  its  upper  edge  always  remaining  at  zero.  The  other 
is  movable  on  the  pin  /,  and  oan  be  made  to  assume  any 
angle  with  the  horizontal  arm.  One  of  its  edges  is  bevelled 
to  facilitate  reading  the  angle.  The  arms  can  be  lengthened 
or  shortened  at  will.  The  operation  of  measurement  con- 
sists in  ^plying  one  end  of  the  arms  to  the  faces  of  the 
crystal,  and  reading  the  angle  shown  on  the  oirole  by  the 
other.  When  the  crystal  is  engaged  in  a  ganguo,  and  the 
extremity  of  the  semicircle  prevents  the  application  of  the 
arms,  it  can  be  turned  back  on  its  hinge.  The  instrument 
so  arranged  is  heavy,  and  requires  great  skill  in  use.  For 
this  reaaon  Brogniart  propoaed  to  have  the  arma  detached 
from  the  aemioircle,  so  that  they  can  be  applied  independ- 
ently of  the  circle,  and  the  instrument  so  constructed  ii 
called  "  Brogniart's  goniometer,"  and  is  the  modification 
in  general  use.  This  goniometer  gives  rapidly  an  approx- 
imation to  the  real  angle  when  it  is  necessary  to  determine 
it  within  half  a  degree.  The  defect  of  such  an  instrument 
is,  that  it  is  impossible  to  verify  whether  it  has  been  well 
adjusted.  It  requires  great  skill  to  place  the  plane  of  the 
arms  perpendicular  to  the  surface  of  the  crystal,  and  the 
edge  parallel  to  it.     Sometimes  the  nature  of  the  crystal 

f>rcvents  it,  as  when  the  faces  are  rough  or  are  unequally 
aminated.  Generally,  the  crystals  to  bo  measured  are  quite 
small,  and  the  aurfacea  too  small  to  obtain  an  exact  measure- 
ment of  the  angle,  so  that  any  imperfection  of  manipulation 
is  necessarily  magnified.  In  most  cases  approximate  mea- 
surements are  sufficient  both  to  recognize  the  nature  of  the 
mineral  and  to  describe  it.  But  when  its  physical  proper- 
ties are  to  be  studied,  these  values  are  not  sufficiently  exact, 
and  a  reflecting  goniometer  must  be  used. 

The  idea  of  using  the  reflecting  property  of  the  faces 
for  measuring  angles  was  first  suggested  by  Mains,  but 
Dr.  WoUaston  first  applied  it.  His  goniometer  was  first 
called  the  reflecting  goniometer,  bat  afterwards,  when  sev- 
eral based  upon  the  same  principle  had  been  invented, 
"  Wollaston's  goniometer."  It  gives  measurements  with- 
in a  few  minutes ;  its  use  i>  qmte  as  easy  as  that  of  the 
application  goniometer,  and  the  errors  which  a  skilled  per- 
son may  commit  are  very  mnoh  less.  But  it  is  neoessary 
to  its  applioability  that  the  faces  of  the  crystal  should  be 
brilliant,  and  when  that  ia  the  case  their  small  size  is  no 
obstacle,  as  crystals  can  be  measured  whioh  are  only  a 
millimetre  sqnare.    An  angle  is  measured  with  these  in- 
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stramcnts  b;  osusing  th«  oryatal  to  rotala  sroand  the  edge 
of  the  angle,  from  a  given  ponition  of  one  of  the  fuee, 
antil  the  other  hu  taken  the  same  poaition ;  whieb  poaition 
a  determined  by  the  ooinoidenoe  of  images  observed  in 
•aoh  of  the  two  faoea  iucoessively,  the  eye  remaining  fixed. 
The  value  of  the  rotation  is  measured  upon  a  graduated 
eirale  plaoed  perpendicularly  to  the  edge  of  the  oryatal, 
which  gives  the  ooraplement  of  its  angle. 
WoUaitoa'i  goniometer  (Fig.  2)  ii  the  iimplait,  and  for 
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WoUaston's  Goniometer. 

many  reasons  the  best.  It  will  give  within  a  minute  the  in- 
olination  of  planes  which  are  almost  invisible.  It  is  com- 
poaed  of  a  vertical  graduated  circle,  divided  upon  its  edge 
to  half  degrees.  Throagb  its  centre  two  arma  are  arranged, 
supported  in  a  flxed  upright.  One  of  them,  carries  the 
eircle,  and  is  made  to  turn  both  the  circle  and  oryatal- 
holder.  This  arm  is  hollow,  and  carries  in  its  interior  an- 
other arm,  which  moves  independently  of  the  circle,  and 
upon  which  the  support  for  the  crystal  is  placed,  which 
consists  of  two  arms  with  a  joint  which  allows  a  rotation 
of  180°.  The  whole  arm  has  a  rotation  of  360°.  Through 
one  end,  at  right  angles  to  it,  a  piece  of  round  steel  ia  passwi, 
which  is  slit  to  receive  a  plate  of  thin  brass,  on  which  the 
crystal  is  placed.  Attached  to  the  fixed  support  of  the  cir- 
cle is  a  vernier. 

The  instrument  is  placed  for  use  on  a  table  five  to  six 
mitres  from  an  open  window,  ao  that  two  boritontal  lines 
A  B  of  some  diatant  building  may  be  aeen,  or  two  win- 
dow-bars, or  linea  drawn  for  the  pnrpoae.  The  circle  ia 
made  vertieal.  To  facilitate  ac^natment  the  foot  of  the 
inatrument  ia  provided  with  thumb-acrews  and  small  glass 
levels.  The  oryatal  ia  then  fixed  on  its  support  with  wax, 
■o  that  one  of  the  faces  D  C  (Fig.  3)  of  the  angle  D  C  E,  and 


Fio.  3. 


WoUaaton'B  Goniometer. 


their  edge,  is  at  right  angles  to  the  plane  of  the  oircle,  and 
as  near  as  poasible  in  the  prolongation  of  the  axis  of  the 
instrument.    The  eye  is  now  brought  ao  near  the  crystal 


that  the  reflection  of  the  Hbm  A  and  B  may  be  aeen,  and 
the  image  of  the  upper  line  is  brought,  by  turning  the 
crystal,  to  the  lower  line  as  seen  directly,  with  which,  by 
proper  adjustment,  it  must  be  made  to  ooinoide.  The  crys- 
tal IS  then  turned  until  the  reflcetion  of  the  image  at  A  ia 
seen  in  the  second  face  C  K,  and  a  similar  adjustment  is 
made  with  this.  The  0  of  the  circle  and  vernier  are  then 
brought  together  by  turning  the  large  thumb-sorew  D  (Fig. 
2) ;  when  the  circle  is  at  lero  the  small  thumb-screw  is  turned 
until  the  line  is  seen  as  before  in  the  first  face.  The  eye 
remaining  flxed,  the  oircle  and  crystal  are  turned  together 
until  a  new  coincidence  is  observed  in  the  second  face. 
The  number  of  degrees  and  minutes  which  meaaure  the 
rotation  of  the  crystal  ii  then  read.  It  is  essential  that 
the  eye  should  remain  flxed — a  condition  which  is  easily 
fulfilled,  since  the  faces  of  the  crystal  are  usually  very 
small,  and  it  sometimes  h^pens  that  they  are  not  dis- 
tinctly visible,  although  the  reflected  line  is. 

Dr.  Kupfer  published  in  Berlin  in  1825  a  treatise  on  the 
theory  of  Wollaaton'a  goniometer,  in  which  he  details  the 
possible  causea  of  error  attending  its  use.  He  ahowa  that 
the  eonditiona  neceasary  for  exact  measurement  are — (I) 
That  the  oiystal  must  be  small,  and  that  its  edge  must 
he  as  near  the  axis  as  possible,  and  parallel  to  it,  and  if 
possible  in  its  prolongation,  or  at  least  must  have  a  very 
small  eccentricity.  (2)  That  the  reflected  lines  shall  both 
be  as  far  as  possible  from  the  instrument,  and  at  exactly 
the  same  distance  from  the  crystal.  As  this  can  seldom  be, 
the  iostrument  must  be  so  placed  that  the  plane  of  the  eircle 
shall  cut  the  reflected  lines  at  right  angles.  (3)  The  azia 
of  rotation  of  the  oircle  must  be  in  the  plane  which  divide* 
the  angle  to  be  measured  into  two  equal  parts.  Thus,  the 
two  normals  of  the  faces  start  from  a  point  of  the  axis,  turn 
round  their  point  of  interaeotion,  and  are  brought  so  that 
the  two  faces  occupy  suooessively  the  same  position.  If  the 
axis  is  at  a  distance  from  the  bisecting  plane,  the  normals 
drawn  from  a  point  of  this  axis  to  the  faces  will  be  unequal, 
and  one  of  the  faces  will  not  take  the  place  of  the  other.  It 
can  only  beoome  parallel  to  it.  The  error  which  this  may 
occasion  will  be  less  in  proportion  as  the  fixed  lines  are 
more  distant,  and  by  taking  them  far  enough  off  may  be 
practically  eliminated. 

By  numerous  repetitions  made  by  turning  back  the  eryi- 
tal  after  each  observation  without  turning  back  the  circle, 
personal  errors  or  the  errors  of  graduation  may  be  nearly 
or  Quite  eliminated,  and  a  result  reached  within  a  minuta 
of  tne  truth.  When  observations  are  repeated,  though  with 
great  care  and  under  the  most  favorable  circumstances, 
variations  in  the  readings  are  observed,  which  may  attain 
the  value  of  some  minutes.  It  is  only  by  taking  the  mean 
of  many  that  it  ia  possible  to  get  the  ezaot  value  of  the 
angle. 

As  it  is  difficult  to  find  two  lines  at  exactly  the  same  dis- 
tance, most  oryatallographen  choose  only  one,  and  have 
this  reflected  in  a  mirror  attached  to  the  foot  of  the  instm- 
menL  This  mirror  reproduces  the  image  of  the  upper  line  at 
the  same  distance  below  that  the  line  itself  is  above,  and  with 
this  the  one  reflected  from  the  crystal  is  made  to  coincide. 
In  this  way  the  equality  of  the  diatancea  of  the  two  lines  with 
regard  to  the  crystal  is  fulfilled.  The  cross-hairs  of  a  tele- 
scope would  answer  equally  well.  The  telescope  has  the 
advantage  of  giving  very  exact  results,  but  it  is  difficult 
to  use  when  the  reflecting  power  of  the  crystal  is  smalL 
Sometimes  a  single  point,  instead  of  a  line,  is  taken,  and 
its  image,  reflected,  is  made  to  coincide  with  the  intersec- 
tion of  two  cross-hairs  of  a  telescope. 

The  principal  mistakes  which  can  arise  in  using  Wol- 
laston's  goniometer  are— (1)  The  errors  of  adjustment  of 
the  crystal,  caused  by  the  eccentricity  of  the  edge.  This 
may  be  eliminated  by  two  readings,  tifmingthe  iostrument 
so  that  they  are  made  alternately  on  the  right  and  left  hand. 
Beside*  this  error,  others  arise  from  the  imperfection  of  the 
iDstrument,  both  as  to  its  divisions  and  its  eeotering,  and 
from  the  fact  that  the  position  of  the  observer  is  not  ab- 
solutely fixed.  These  may  be  mode  exceedingly  small  by 
repeating  the  measurement. 

Itittelitrlick't  OoniomeUr. — Hitacberlich  has  avoided  the 
inconvenience  of  keeping  the  eye  fixed  by  adding  a  tele- 
scope to  the  instrument.  The  graduation  of  the  circle  is 
to  flno  that  readings  can  be  ma!do  within  10".  The  light 
falls  on  the  vernier  and  on  the  graduationa  of  the  eircle 
through  a  screen  of  oiled  paper.  The  microscopes  are  fixed 
to  a  movable  support,  so  that  the  whole  line  of  (he  vernier 
can  be  overlooked.  The  boUow  axis,  as  in  WoUaston's, 
carries  the  circle.  The  inner  solid  axia  oarriea  the  erystal 
and  the  apparatus  for  holding  it.  The  instrument  carries  a 
telescope  of  very  small  magnifying  power,  with  cross-hairs, 
which  moves  in  a  vertical  plane  on  pi  vots.  It  has  also  a  movo- 
ment  of  rotation  to  the  right  and  left,  on  the  rod  which  fit* 
into  the  pillar.  The  pillar  has  a  lateral  motion  by  means  of 
the  slide  upon  which  it  rests.   Hitseherlich  recommended  tha 
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nn  of  an  eye-piece  aod  obJeotWe  vhoie  fooi  an  sboot  33 
om.,  both  of  them  alike  or  very  nearly  so.    In  order  to 

Fio.  4. 


UilMberlicb'i  Goniometer. 

eliminate  parallaotic  errore  thecrou-haira  mnatbemade  to 
eoineide  with  the  reflected  image  aeen  through  the  objeelire. 
Tlie  adjutmente  moat  Im  auoh  that  the  movement  of  the 
obaerring  teleacope  ahall  be  in  a  plane  parallel  to  that  of 
the  graduated  circle.  Aa,  daring  obaerration,  the  more- 
menta  of  the  hand  are  apt  to  be  bruaqne,  it  ia  difficult  to 
bring  the  image  of  the  reflected  line  into  perfect  eontaet 
with  the  line  seen  directly.  The  aupport  for  the  cryatal 
carriea  for  this  reaaon  a  number  of  aqjusting  acrewa,  and 
a  knife-edge  which  ia  in  the  oxuot  prolongation  of  the  azia, 
and  BO  arranged  that  after  the  edge  of  the  angle  haa  been 
bronght  into  contact  with  it,  it  can  be  turned  back  out  of 
the  way.  The  cryatal  ia  fixed  with  wax  on  the  amall  plate. 
It  ean  then  be  raised  or  lowered,  or  rotated  to  the  right  or 
left,  or  vertically  and  boriiontally,  by  the  adjusting  acrows. 

In  measuring  with  Mitscherlich'a  goniometer  exactly  the 
same  conditions  are  tu  be  fulfilled  aa  in  using  Wollaaton'a. 
The  telescope  allowa,  however,  of  using  n  single  point, 
which  is  made  to  coincide  with  the  point  of  interacction  of 
the  croaa-haira  of  the  telescope.  The  inatrument  aa  eon- 
stmoted  by  Mitacherlich  had  only  a  single  teleaoope.  Re- 
cently, a  second  haa  been  added.  The  objective  of  the  second 
teleacope  ia  turned  towards  the  cryatal,  and  ita  croaa-haira 
serve  as  an  object  whose  reflection  ia  aeen  by  the  firat. 
When  it  ia  nae't  in  a  dark  room  the  light  of  the  aun  is  di- 
rected through  a  amall  aperture  on  to  the  eye-pieoe,  or  a 
light  ia  placed  before  it,  to  illuminate  the  oroaa-bairs. 
When  these  are  in  the  focus  of  the  objective  they  answer 
the  purpose  of  a  line  at  an  infinite  distance.  The  instru- 
ment ia  really  only  a  perfected  Wollaston  goniometer. 

Bahinef$  Goniometer.  —  Babinet's  goniometer  waa  in- 
vented to  meaanre  indicea  of  refraction,  but  can  be  uaod 
quite  aa  well  for  the  measurement  of  anglea.  It  ia  founded 
Fio.  6. 


Babinet's  (jouiometer. 
upon  the  aarae  prineiplea  aa  that  of  Wollaaton.    The  plane 
of  the  circle  may  be  either  horiaontal,  inclined,  or  vertical. 
The  direction  of  the  linea  of  referenoe  ia  determined  by  the 


inelinatioB  of  the  circle.  The  eirole  carriea  two  movable 
teleaoopea,  and  a  movable  arm,  with  a  vernier  attached. 
Both  teleaoopea  are  movable,  but  one  of  them  ia  fixed  at 
the  commencement,  and  the  other  daring  the  observation. 
This  laat  one  carriea  a  vernier.  The  linea  are  oroaa-hain 
at  right  anglea  to  each  other  in  the  fooi  of  the  eye-piecea 
of  the  teleacopea.  One  of  theae  lines  in  the  fixed  teleacope  is 
parallel  to  the  plane  of  the  circle ;  the  other,  consequently, 
perpondioalar.  The  telescope  ia  arranged  to  aee  at  a  dis- 
tance. The  light  which  ia  to  illuminate  the  linea  is  placed 
beyond  its  eye-pieoe,  at  a  distance  greater  than  its  focua. 
The  light  may  be  either  that  of  the  clouda  or  of  a  lamp. 
With  thia  dispoaition  all  the  light  by  which  the  linea  are 
illnminated  leaves  the  teleacope  through  the  objective  in 

Sarallel  raya,  and  a  point  or  line  is  obtained  which  pro- 
uees  exactly  the  same  effect  as  if  it  were  really  at  an 
infinite  distance.  In  the  Wollaaton  goniometer  we  judge 
that  the  two  faces  of  the  angle  are  perpendicular  to  the 
plane  of  the  circle  when  each  of  them  ahowa  reflected  linea 
parallel  to  the  real  onea.  The  aame  ia  true  in  the  Babinet 
goniometer,  but  here  the  image  aeen  directly  ia  the  interacc- 
tion of  the  linea  of  the  movable  telescope,  and  is  only  a 
point.  The  image  observed  by  reflection  on  the  crystal  ia 
the  reflection  of  the  horiaontal  line  in  the  fixed  telescope. 
If  the  face  under  observation  is  perpendicular  to  the  circle, 
the  image  of  the  point  will  appear  to  more  parallel  to  the 
horizontal  line  wuen  the  movable  telescope  ia  made  to 
change  ita  position.  For  further  details  as  to  the  adjuat- 
menta  and  use  of  this  inatrument,  the  reader  maat  conault 
ayatematic  treatisea  on  optical  inatrumenta  or  on  miner- 
alogy.  It  is  convenient  in  use,  but  haa  the  disadvantage  of 
all  instruments  requiring  the  use  of  lenses,  tbat  the  sharpness 
of  the  images  is  aiminished,  which  renders  its  use  impos- 
sible when  the  crystals  are  very  amall  or  their  facea  not 
very  brilliant.  It  ia  therefore  impoaaible  for  the  mine- 
ralogist to  do  away  with  the  Wollaston  goniometer,  which, 
having  been  arranged  for  almost  microscopio  crystals,  is 
the  one  most  applicable  to  general  cases. 

MoV»  Goniometer,  —  Mob's  goniometer  has  a  horizon- 
tal circle,  and  ia  really  Wollaston's  goniometer  in  a  dif- 
ferent position.  It  is  used  in  the  centre  of  a  room  in 
which  four  perpendicular  lines  equally  distant  from  the 
crystal,  and  at  tne  same  height,  can  be  seen.  Those  usually 
selected  are  the  bars  of  two  windows  upon  difierent  sidea 
of  a  room.  By  turning  the  back  to  the  two  windows 
suoceaaively,  the  linea  upon  the  opposite  aidea  can  be  made 
to  coincide.  The  methods  of  adjustment  and  verification 
are  the  same,  and  the  instrument  does  not  seem  to  oBer 
any  advantage  over  the  usual  form  of  Wollaston's  goni- 
ometer. It  sometimes  carriea  a  teleacope  with  eross-bairs, 
when  it  requires  only  a  aingle  line.      Thokas  Eglesto!!. 

Gonorrfaa'a  [Or.  ynnf,  "  aemen,"  and  ^,  to  "  flow,"  a 
mianomer],  acute  catarrh  of  the  urethra,  a  diaaaae  which  ia 
nanally  of  impure  venereal  origin.  It  ia  a  painful  disease, 
and  may  reault  in  the  ohronic  oatarrh  call«d  glett,  or  may 
lead  to  stricture,  epididymitis,  enlarged  prostate,  and  other 
serious  evils.  Its  treatment  ahould  be  entruated  only  to 
practitioneraof  the  higheat  character.  Quacka  extort  large 
anma  of  money  from  peraona  Buffering  from  this  disorder 
and  its  consequenoea. 

GoBSal'vo  de  Cdr'dova  [Omaalo  Bemmdem  dt  Cor- 
dova y  ^i;Hi7ar),  duke  of  St.  Angelo  and  of  Sesaa,  "  the 
Great  Captain,"  b.  at  Honttlla,  Spain,  Mar.  16,  U&Z;  be- 
came one  of  the  brightest  ornaments  of  the  court  of  Ferdi- 
nand and  Isabella;  waa  diatinguiahed  in  the  Portugneae 
war  of  H79  and  the  Mooriah  war  in  1481-02 ;  took  com- 
mand in  Italy  1495;  drove  the  French  from  Naplea  1496; 
anppresaed  the  Mooriah  rebellion  1500;  commanded  with 
snocess  against  the  Turks  1500-01 ;  waa  made  lieutenant- 
general  of  Calabria  and  Apulia  1501 ;  served  against  the 
French  in  Italy  1502-07 ;  was  besieged  by  Bayard  and 
the  duke  de  Nemours  at  Barletta  1502-03,  but  destroyed 
the  French  army  in  a  great  battle  (Apr.  28,  1503);  won 
the  great  victorias  on  the  Oarigllano  (Nov.  6,  Dec  28-29, 
1503) ;  soon  after  which  Gaeta  fell  and  the  French  gave  up 
their  claim  upon  Naples.  He  was  viceroy  in  Italy  nntil 
1507;  retired  to  his  estates  at  Loxa,  and  there  lived  in 
great  state,  venerated  by  the  people,  but  bated  by  tbe  king, 
who  waa  jealous  of  his  fame.     D.  at  Oranada  Dec.  2,  I5I5. 

Gonza'gBt  town  of  Italy,  about  22  miles  from  Mantua, 
in  which  province  it  Ilea.  It  waa  formerly  well  fortified 
and  poaaeaaed  a  atrong  oaatle,  but  ia  chiefly  remarkable  aa 
the  cradle  of  tbe  Oonzaga  family,  who  ruled  Mantua  from 
1328  to  1707.     Pop.  17,526. 

Gonsaga,  a  fikmona  Italian  family,  to  which  belonged 
the  captaincy  of  Mantua  1328-1433;  the  marquisate  of 
Mantua  1433-1530 ;  the  dukedom  of  the  same  city  1530- 
1708;  tbe  dnohy  of  OoaatalU  1539-1729;  the  duohy  of 
Hontferrat  16.16-1707;  and  that  of  Nevers  1565-1659; 
other  honors  held  at  variona  perioda  by  the  beads  or  oadet 
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linea  of  the  home  being  the  dnehy  of  Solferino,  the  diiehy 
of  Rethel,  the  oountj  of  Torelli,  the  duoh;  of  Snbbionetta, 
the  principality  of  Boiollo,  the  marquinte  of  Medolft,  ete. 
Many  illnitrious  generals,  atatasmen,  oborohman,  aod  men 
of  lettara  sprang  from  thi>  itook. 

Gonza'len,  county  in  8.  W.  Central  Texas.  Area, 
1026  square  miles.  The  country  is  fertile,  well  watered, 
and  well  timbered.  Cattle,  mniie,  and  cotton  are  leading 
products.  Coal  and  iron  are  reported  to  exist  abundantly. 
Cap.  Qoniales.     Pop.  8951. 

Gonzales,  one  of  the  oldest  towns  of  Texas,  cap.  of 
Oonzales  co.,  is  on  the  Guadalupe  River,  70  miles  S,  by  W. 
of  Austin.  It  is  the  seat  of  Guadalupe  College,  and  has 
2  weekly  newspapers.     Pop.  125S. 

Goock'land,  county  of  E.  Central  Virginia.  Area, 
260  square  miles.  It  is  bounded  on  the  S.  by  the  James 
River.  The  soil  f»  produotive.  Tobacco  and  grain  are 
leading  products,  and  flour  is  manufactured.  Good  Triaa- 
sio  ooal  abounds,  and  some  gold  has  been  found.  Cap. 
Gooohland  Court-house.     Pop.  I0,SI3. 

Goochland  Conrt-hoase,  post-v.,  oounty-seat  of 
Goochland  co.,  Va.,  28  miles  W.  of  Richmond,  has  com- 
modious public  buildings. 

Good  (JoHK  Mason),  M.  D.,  b.  at  Epning,  Bng.,  Hay 
25,  1764;  was  apprenticed  to  a  surgeon  of  Gosport;  began 
surgical  practice  at  Sudbury  in  1784,  in  London  1793 ;  re- 
ceived the  medical  degree  from  Aberdeen  1820;  d.  at  Bhep- 
perton,  Middlesex,  Jan.,  1827.  Dr.  Good  was  an  able  and 
successful  practitioner  and  an  accomplished  linguist  and 
literary  oritio.  He  compiled  and  edited  the  "  Junius"  let- 
ters, and  among  his  numerous  works  are  poonis  ( Triumph 
o/  Britain,  1803, etc.).  translations  of  Canticles  (1803),  Job 
(1812),  Lucretius's  De  Ifatara  Rerum  (1805-07),  besides  a 
translation  of  the  Ba»ia  of  Johannes  Secundus,  made  in 
his  youth  and  not  recognisod  by  him  in  his  maturer  years. 
His  chief  professional  works  were  Dittiua  of  PritoHt,  etc. 
(1785),  a  Mitt,  of  Medicine,  etc.  (1T95),  Sytlem  of  Ifoeotogy 
(1817),  The  Study  of  Medicine  (4  vols.,  1822).  His  Book 
of  Xnture  (3  vols.,  1826)  is  also  noteworthy.  (See  his  Life 
by  Olinthus  GREooRr,  1828.) 

Good'ale  (Geobor  Lihoolk),  M.  D.,  b.  Ang.  3, 1839, 
at  Saco,  Me. ;  graduated  at  Amherst  College  in  18(0,  and  at 
the  Harvard  Medical  School  in  1863 ;  practised  medicine 
in  Portland  after  receiving  his  degree,  and  was  a  lecturer 
on  anatomy  in  the  medical  school  of  that  city  until  1869, 
when  he  was  appointed  lecturer  on  materia  medica  in  the 
medical  school  of  Maine,  and  professor  of  natural  sciences 
in  Bowdoin  College.  He  is  now  assistant  professor  of 
Tegotable  physiology  in  Harvard  University. 

Good'by's,  tp.  of  Orangeburg  co.,  6.  C.    Pop.  719. 

GoodeH'  (William),  D.  D.,  b.  at  Tampleton,  Maas., 
Feb.  14,  1792;  graduated  at  Dartmouth  in  1817,  and  at 
Andover  Seminary  1820;  labored  for  the  American  Board 
as  a  collecting  agent,  and  in  1822  went  to  Syria  ai  a  mis- 
sionary, having  (1822)  been  ordained  to  the  Congregational 
ministry ;  labored  1823-31  at  Beiroot,  Syria,  and  1831-55  at 
Oonitantinople ;  returned  in  1855  to  the  U.  8.,  worn  out 
with  toil.  D.  at  Philadelphia  Feb.  18,  1867.  His  great 
work  waa  the  tnuislation  of  the  aatire  Bibia  into  ArmaBO- 
Tnrkish. 

Goodell  (Williah),  H.  D.,  b.  Oct.  17,  1829,  in  the 
island  of  Malta;  graduated  at  Williams  College  in  1861, 
and  at  Jefferson  Medical  College  in  1854.  For  several 
years  he  practised  his  profession  in  Constantinople,  Tur- 
key, and  afterwards  in  West  Chester,  Pa.  In  1865  he  was 
appointed  physician  in  charge  of  the  Preston  Retreat, 
Philadelphia.  In  1874  he  waselected  president  of  the  Ob- 
stetrical Society  of  Philadelphia,  and  in  1875  president  of 
the  Philadelphia  County  Medical  Sooiety.  After  lecturing 
for  three  years  in  the  medical  department  of  the  University 
of  Pennsylvania,  he  received  in  1874  the  appointment  of 
clinical  professor  of  the  diseases  of  women  and  children. 
On  these  subjects  he  has  been  a  proli8e  writer. 

GoodTarra,  tp.  of  Grundy  co.,  nt    Pop.  803. 

Good  FridaVi  the  Friday  before  Easter  Sunday,  cele- 
brated by  many  Cfaristian  churches  as  a  fast  in  commem- 
oration of  the  passion  and  death  of  our  Lord.  It  is  pre- 
ceded by  Holy  Thuraday  and  followed  by  Holy  Saturday. 

Good  Ground,  post-r.  of  Southampton  tp.,  Suffolk 
CO.,  N.  Y.,  on  Shinnecock  Bay  and  on  the  Long  Island  R.  R. 
Pop.  504. 

Good  Hope,  post-v.  of  Fayette  oo.,  0.    Pop.  118. 

Good  Hope,  tp.  of  Hooking  oo.,  0.    Pop.  986. 

Good'hne,  county  of  Minnesota,  separated  from  Wis- 
aonsin  by  the  Missisatppi  River.  Area,  about  690  square 
miles.  The  sarfaoe  ia  somewhat  uneven,  and  is  productive. 
Oattla,  grain,  and  wool  are  leading  prodneta.    tt  ia  croaaed 


by  the  MilwMkee  and  St  Paul  R.  R.    Cap.  Red  Wing. 
Pop.  22,618. 

Goodhne,  tp.  of  Goodhue  oo.,  Minn.    Pop.  7&0. 

Good'land,  post-tp.  of  Lapeer  co.,  Hich.    Pop.  811. 

Goodlaad,  ^.  of  Orangeburg  oo.,  S.  C.  Pop.  955. 

Good'man,  post-v.  of  Holmes  co.,  Miaa.,  on  the  Mis- 
sissippi Central  R.  R.,  has  1  church,  1  Masonie  lodge,  and 
10  stores.     It  ships  8000  bales  of  cotton  annually. 

R.  Walpolb,  Prop.  "  Thk  Weekly  Cehtral  Stab." 

Goodman  (JoAn),  A.  M.,  M.  D.,  b.  at  Frankfort,  Ky., 
July  22,  1837  ;  graduated  at  Georeetown  College  1856,  and 
took  his  medical  degree  in  the  University  of  Louisiana 
1859 ;  became  in  18S8  professor  of  obstetrics  in  the  Lonis- 
ville  Medical  College,  and  in  1875  took  in  addition  the  pro- 
fessorship of  obstetrics  in  the  Kentucky  School  of  Medi- 
cine ;  author  of  many  professional  papers. 

Good'rich  (CnARLsa  Adcustiis),  brother  of  S.  G. 
Goodrich,  b.  at  Ridgefield,  Conn.,  1790;  graduated  at  Yale 
1812;  pastor  of  the  First  Congregational  ohnroh,  Worces- 
ter, Mass.,  1816-20,  and  afterwards  was  settled  in  Berlin 
and  Hartford,  Conn.  Chiefly  known  by  his  books :  Ifit- 
tory  of  the  U.  S.,  Livee  of  the  Signer;  Univereal  TreneUer, 
Oeography,  J''amilg  Encyclopndia,  and  others.  D.  at  Hart- 
ford, Conn.,  Jan.  4, 1862. 

Goodrich  (Cradncet  Allen),  D.  D.,  b.  at  New  Haven, 
Conn.,  Cot.  23, 1790;  graduated  at  Yale  in  1810;  was  col- 
lege tutor  1812-14  ;  pastor  of  a  Congregational  chnrch  at 
Middletown,  Conn.,  1816-17  ;  professor  of  rhetoric  at  Yale 
College  1817-39 ;  became  in  1839  professor  of  the  pastoral 
charge  in  Yale  Divinity  School.  Published  a  Greek  gram- 
mar (1814),  and  Latin  and  Greek  lessons  (1832);  Britiek 
Eloqveiiee  (1852);  was  editor  of  the  Quarterly  Sptelalor 
(1829-38) ;  was  largely  engaged  from  1828  till  his  death 
upon  the  dictionaries  of  Noah  Webster,  his  father-in-law. 
D.  at  New  Haven  Feb.  25,  1860. 

Goodrich  (Elizdr),  D.  D.,  grandfather  of  Dr.  C.  A. 
Goodrich,  b.  at  WethersBeld,  Conn.,  Oct.  26, 1734 ;  grad- 
uated at  Yale  in  1752 ;  was  tutor  there  in  1755 ;  pastor  of 
the  Con^gational  church  1756-97 ;  was  for  many  years 
also  an  instructor  of  youth ;  was  an  able  astronomer  and 
mathematician.     D.  at  Norfolk,  Conn.,  Nor.  22,  1797. 

Goodrich  (Eliiur),  LL.D.,  father  of  C.  A.  Goodrich, 
was  b.  at  Durham,  Conn.,  Mar.  24,  1761;  graduated  at 
Yale  in  1779;  was  tutor  there  two  years;  became  a  lawyer 
1783;  was  in  Congress  1799-1801;  was  long  a  judge  in  the 
county  and  probata  courts,  mayor  of  New  Haven,  and  law- 
professor  in  Yale  College.     D.  at  New  Haven  Nov.  1, 1849. 

Goodrich  (Frank  Boot),  son  of  S.  G:  Goodrich,  waa 
bom  in  Boston,  Mass.,  Dee.  14,  1826;  graduated  at  Har- 
vard in  1845 ;  was  Paris  oorrespondaot  ("  Dick  Tinto  ")  of 
the  New  York  Timee  for  some  years ;  author  of  Tri-enlored 
Sketehee  {ISM) ;  Court  of  Napoleon  {1&51 ) ;  Man  upon  the 
Sea  (1858) ;'  ITomeii  of  Beauty  (1859). 

Goodrich  (Sahobl  Griswold),  the  famous  "  Peter  Par- 
ley," a  brother  of  Dr.  C.  A.  Goodrich,  b.  at  Ridgefield, 
Conn.,  Aug.  19,  1793  ;  became  in  1824  a  book-publisher  of 
Hartford,  Conn. ;  removed  to  Boston,  Mass.,  and  edited 
1828-42  The  Token,  and  1841-54  Merry'e  Muievm;  wrote, 
edited,  and  compiled  170  volumes,  of  which  116  bear  the 
nam*  of  "  Peter  Parley ;"  was  consul  in  Paris  under  Mr. 
Fillmore.  His  works  are  histories,  geographies,  and  tales, 
mostly  for  children,  besides  JiecolleclioHe  of  a  Lifetime 
(1857);  Firende  Education  {1838) ;  Sietehee  from  a  Stu- 
dent'e  Window  (1841),  and  other  works.  The  most  eztan- 
sive  and  valuable  of  all  his  writings  is  Johneont  Natural 
Htttory,  published  by  A.  J.Johnson  A  Son,  New  York,  in  two 
vols.  Svo,  finely  illustrated.    D.  in  New  York  May  9, 1860. 

Goodrich  (William  Henrt),  D.  D.,  son  of  Dr.  Chaun- 
cey  A.  Goodrich,  b.  at  New  Uaven,  Conn.,  Jan.  19,  1823; 
graduated  at  Yale  1843;  studied  in  the  Yale  Divinity 
School  1844-47;  tutor  in  the  college  1847-48;  paator  of  a 
Congregational  ehurch  at  Bristol,  Conn.,  1850-54;  of  a 
Presbyterian  church  in  Binghamton,  N.  Y.,  1854-58;  of 
tho  First  Presbyterian  church,  Cleveland,  0.,  1858-74; 
lived  in  Europe  for  some  time  on  account  of  poor  health, 
and  d.  at  Lausanne,  Switzerland,  July,  1874. 

Goods  and  Chattels,  a  loomprehensive  phrase  used 
in  law  to  designate  every  varied  of  ]>eraonal  property,  as 
distinguished  from  real  estate,  which  is  also  often  referred 
to  by  the  corresponding  phrase  landi  and  ttnoKeute.  The 
expression  is,  in  fact,  tautological,  since  the  single  word 
"  chattels  "  has  a  sufficiently  broad  import  to  denote  every- 
thing indicated  by  both  terms:  but  as  a  oonseqiience  of 
long  usage  it  is  generally  employed  in  legal  instruments 
in  preference  to  either  word  by  itself.  The  term  "  goods  " 
has  the  narrower  meaning,  since  it  has  no  application  to 
such  forms  of  personal  property  as  estates  for  years  in 
land,  whioh  are  known  as  chattels  real,  nor  is  "  goods " 
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generally  «onnd«re<I  to  inolade  animala ;  and  by  aome 
irritera  it  ia  ttill  farther  natrioted  In  signifloation,  alnoe  it 
Is  by  them  held  to  apply  not  even  to  all  inanimate  mora- 
bles,  bat  rather  to  articles  of  merohandise.  This,  faowerer, 
ia  not  the  general  legal  acceptation  of  the  word.  In  crim- 
inal statotes  and  indictments  the  phrase  "  goods  and  chat- 
tels "  is  employed  generally  with  a  different  extent  of  sig- 
nification from  that  which  it  posseuea  in  deeds  and  willa. 
It  is  held  in  auoh  oasea  not  to  inolade  choscs  in  action,  aa 
promissory  notes,  mortgage  deeds,  etc.,  nor,  according  to 
some  antborities,  anything  which  circulates  aa  money. 
But  with  this  exception  it  would  embrace  everything  of  a 
personal  nature.     (See  PROPKRTr.) 

OcoBGB  Chase.  Retisid  bt  T.  W.  Dwiobt. 
Good'son,  tp.  of  Washington  co.,  Va.  Pop.  3835. 
Good  Springs,  tp.  of  Clarke  oo.,  Ala.  Pop.  S5t. 
6ood>wiU,  th«  adrantage  whioh  a  busineas  wtab- 
lishment  engaged  in  a  particular  kind  of  trade  or  exist- 
ing in  a  partiealar  locality,  poaseasea,  on  acooant  of  the 
natural  tondenoy  of  former  customers  to  continue  their 
dealings  there.  The  probability  is  that  former  customers 
will  continue  to  aaek  an  aconatomed  place  to  make  their 
parehoses,  and  to  deal  under  methods  with  whioh  they  are 
familiar ;  and  from  this  circumstance  the  Talue  of  the  busi- 
ness there  established  may  l>e  much  enhanced.  The  good- 
will of  a  trade  therefore  eonstitutes  a  valuable  right  of  prop- 
erty, intangible  it  is  true,  and  depending  largely  upon  mere 
•xpeotancy,  but  capable  of  having  its  worth  determinod,  at 
least  approximately,  upon  the  theory  of  probabilities.  It  is 
consequently  often  made  the  subject  of  bargain  and  sale, 
its  value  being  usually  estimated  at  so  many  years'  purchase 
upon  the  amount  of  the  profits  of  the  business.  But  unless 
there  be  some  specific  agreement  to  the  contrary  the  sale  of 
a  good-will  in  oonnectioa  with  his  previous  business  does 
not  prevent  a  vendor  from  carrying  on  a  precisely  similar 
trade  in  the  immediato  vicinity,  so  long  as  he  does  not  pro- 
feaa  to  continuo  the  identical  business  sold.  Great  iigary 
may  thus  be  done  to  the  purchaser  by  the  detraction  of 
cuatom,  and  all  hia  expeotationa  may  be  unrealised  ;  but  a 
contingency  of  thia  nature  must  be  guarded  against  by  pre- 
vious arrangement.  When  a  shop  or  store  is  conveyed  to 
another,  and  no  reference  is  made  to  the  good-will  of  the 
trade,  it  nevertheless  vests  in  the  purchaser  as  accessory  to 
the  inUreat  thereby  acquired  in  the  premiaea.  Queations 
eonoeming  good-will  frequently  arise  in  relation  to  part- 
nershipa.  In  abjudicating  upon  the  opposing  righta  and 
mutual  claims  of  partners  when  one  or  more  separate  from 
the  others,  or  a  controversy  arises  aa  to  their  respective  in- 
tereati,  ooarta  of  equity  will  generally  take  into  oonsidera- 
tion  the  value  of  the  good-will.  If  one  of  the  partners  dies, 
it  appears  to  be  now  the  established  rule,  though  after  much 
diveraity  of  opinion  in  this  country,  that  the  goad-will  of 
the  basiness  does  not  survive  exclusively  for  the  advantage 
of  the  remaining  partner  or  partnera,  but  that  the  eatste 
of  the  deceased  participates  in  its  value.  If  the  partaer- 
ahip  aaaets  be  sold  and  tbo  proceeds  divided,  each  partner 
must  be  allowed  his  proportionate  sb^&re  in  the  price  which 
was  reoaived  for  the  good-will,  as  well  aa  for  the  more  tan- 
gible artiolea  of  property.  The  dootrinea  of  good-will  are 
frequently  connected  with  a  right  to  the  name  under  whioh 
the  ousineaa  baa  been  carried  on,  and  a  olass  of  legal  ques- 
tions eomea  into  consideration  cloaely  analogoua  to  tnose 
preaeoted  in  the  law  of  trade  marka.  (Sec  Tradk  Marcs.) 
OEOBeB  Cbase.  Betubd  bt  T.  W.  Dwigbt. 
Good'win,  tp.  of  Plamaa  oo.,  Cal.  Pop.  C39. 
Goodwill  (Dakirl  Raynes),  D.  D.,  LL.D.,  b.  at  North 
Berwick,  Me.,  Apr.  12,  ISIl ;  graduated  at  Bowdoin  Col- 
lege in  1832 ;  entored  tbo  Protestant  Epiacopal  miniatry ;  was 
professor  of  modem  languagea  in  Bowdoin  College  I8.SS-53; 
president  of  Trinity  College,  Hartford,  Conn.,  185.3-60: 

{trovoat  of  the  University  of  Pennsylvania  1860-68 ;  and 
0  186&  became  professor  of  ayatematic  divinity  in  the  Di- 
vinity School  of  the  Protestant  Episoopal  Church,  Phila- 
delphia; which  position  he  still  holds  (1S75). 

Goodwill  (WiLLiAv  W.),  Pn.  D.,  b.  in  Plymouth, 
Mass. ;  graduated  at  Harvard  University  1861,  and'is  Eliot 
professor  of  Greek  in  Usrvard  University.  Has  been  presi- 
dent of  the  American  Philological  Society,  and  published 
Moods  and  TVnws  o/  tht  CIrttk  Verb,  and  reviaed  a  trans- 
lation of  Plotarch'a  Morah  (1871,  5  vols.). 

Goodwill  Sands,  a  ninge  of  very  dangerons  sand- 
banks in  the  Strait  of  Dover,  10  miles  long  and  H  miles 
distant  from  the  coast  The  llghthousea  of  North  and 
South  Foreland  and  lightships  stationed  on  the  shoals 
guide  passing  ships,  yet  wrecks,  often  fearful  in  their  de- 
tails, are  recorded  every  year. 

Good'year  (Cbarles),  b.  at  New  Haven,  Conn..  Dee. 
29,  ISOO;  became  a  partner  with  his  father,  a  hardware 
mannfactnrer  of  Philadelphia.    After  the  failure  of  his 


firm  in  1830  he  began  to  experiment  on  the  employment  of 
gnm-elastio  or  caoutchouc  in  the  arts.  Bis  nitrio-aeid 
process  (1836)  was  in  a  great  degree  suoaessfni  in  fitting 
this  material  for  the  manufaotnre  of  shoes.  It  was  not 
until  1839  that  he  perfected  the  idea  of  ynloaniiing  or 
ebonising  India-rubber  by  means  of  sulphur.  Others  have 
claimed  priority  in  thia  diacovery,  and  hia  asaooiate,  Na- 
thaniel Hayward,  oerteinly  ahares  the  honor  of  the  inven- 
tion. Many  other  improvements  followed,  so  that  over 
sixty  U.  8.  patents  bore  the  name  of  Goodyear.  In  France 
and  Great  Britain  he  waa  deprived  of  the  fruita  of  his  la- 
bora,  and  the  namber  of  infringemenU  in  the  U.  8.  has 
been  very  groat,  so  that  Goodyear'a  profits  were  small  when 
compared  to  the  importence  of  his  labors.  He  received 
numerous  medals  and  distinetions,  including  the  cross  of 
the  Legion  of  Honor.    D.  at  New  Torii  July  1,  1860. 

Gookin  (Col.  Charles),  depnty  governor  of  Pennsyl- 
vania under  William  Penn  1709-17.  His  administration 
waa  much  disturbed  by  difBoulties  with  the  colonists.  He 
was  a  man  of  erratic  conduct  and  grave  manners,  and  was 
subject  to  attacks  of  insanity. 

Goole,  town  of  England,  in  Yorkshire  (West  Riding),  on 
the  Ouse.  Since  the  opening  of  the  Knottingley  and  Goole 
Canal  and  the  railways,  which  afford  a  direct  communica- 
tion with  Leeds,  Hull,  and  Manoheater,  Goole  has  aprung 
into  consequence,  and  does  now  a  oonaiderable  buainesi. 
Pop.,  with  surroundings,  17,215. 

Goor^bas,  the  raoe  who  with  the  Newars  occupy  the 
dominant  place  In  Nepaul.  They  are  Mongols  by  blood, 
small  in  stature,  full  of  courage,  and  were  very  faithful  to 
the  British  in  the  Sepoy  war  of  1857-58 ;  but  they  are  not 
physically  strong.     In  religion  they  are  Hindoos. 

Goosan'der,  called  also  Don  Diver,  Baff-breast- 
ed  Sheldrake,  and  Saw-BIH,  the  Mergwi  merganter,  a 
bird  intermediate  between  the  duck  and  the  diver  families, 
and  common  to  both  continents,  though  some  regard  the 
American  bird  as  of  a  distinct  species,  Mergut  Americnnni. 
The  bill  is  tiotched  into  numerous  tooth-like  processes  in 
both  mandibles.  Its  fiesh  is  rank  and  inedible.  This  bird, 
with  the  mergansers,  is  usually  assigned  to  the  duck  family. 

Goose  {Antr),  a  genua  of  anserine  birds  which  in  the 
arrangement  of  Linnnua  belonged  to  the  third  order.  It  ia 
now  ayatomatically  placed  in  the  order  Natatorea  (nDimmtrt) 
and  aub-order  Anaerea,  having  the  bill  with  transverse 
lamellv,  and  in  the  family  Anatidaa,  whieh  is  oharaoterised 
by  the  bill  having  an  obtuse  rounded  nail  on  the  end  of  the 
upper  mandible,  and  a  groove  along  the  jaws  to  the  nail. 
The  wild-goose,  or  the  gray  lag(Aturr/enM),a8  it  ia  called 
in  Europe,  is  the  most  intereating  example  of  thia  genus, 
as  it  is  supposed  to  be  the  apecica  that  gave  origin  to  our 
domeatic  goose.  It  ia  the  largeat  of  its  kind,  often  weigh- 
ing ten  ponnda.  Every  part  of  the  world  seems  to  be  visited 
by  geese,  but  their  breeding-places  are  in  the  swampy 
regions  of  the  most  northern  latitudes,  whither  they  migrate 
in  the  early  summer.  A  familiar  sight  ia  the  annual  flight 
of  these  birds  in  their  regular  battalion-like  progress  to  and 
from  their  breeding-places.  The  Canada  goose  {A.  Catia- 
dtnttt)  is  a  notable  example,  confined  to  the  American  con- 
tinent. Like  the  gray  lag,  it  ia  known  as  the  "  wild-goose," 
and  its  curious  habits  of  flight  and  peculiar  cry  (hnnk! 
honk!)  bare  made  it  familiar  and  easily  reoognixAble. 
Wilson  waa  of  the  opinion  that  the  range  of  the  Canada 
cooae  "  extends  to  the  utmost  polar  point,  amid  the  silent 
desolation  of  unknown  countries,  shut  out  from  the  prying 
eye  of  man  by  everlasting  and  insuperable  barriers  of  ice." 
Its  weight  is  the  same  as  that  of  the  gray  lag.  The  snow 
goose  (a.  kj/perboreta)  is  nearly  as  large  as  the  preceding. 
It  is  common  to  both  continents.  The  swan  goose  {A.  eyg- 
noidet)  and  bean  goose  (A.  legetum)  are  well-known  species 
of  the  Old  World.  Several  smaller  species,  not  so  familiar, 
are  found  in  the  western  portions  of  North  America.  A  few 
examples  are  known,  having  less  weight  and  size  than  many 
of  the  ducks.  Many  modem  syatematists  divide  the  old 
genua  Anwtr  into  aoveral  genera.  J.  B.  Holder. 

Gooseberry  [probably  from ^or«e,  gou,  a  prickly  shrub, 
and  berry'],  the  common  name  of  those  shrubs  and  their 
fruit  which  belong  to  the  section  Grossularin  of  the  genus 
Ribee  (order  Saxifragacese),  distinguished  from  the  currants 
by  the  presence  of  thorns  and  bristly  pricklea  on  the  stalk, 
and  especially  near  the  bases  of  the  leaf-stalks ;  while  in 
most  the  flower-stalks  have  only  from  one  to  three  flowers 
each,  though  in  some  species  the  flowers  are  in  racemes, 
like  those  of  the  currants,  but  smaller.  Some  gooseberries 
have  also  prickly  tnW.,  whieh  currants  never  have,  though 
a  few  species  of  cnrrante  have  hairy  frait.  Thus,  the  dis- 
tinction between  gooseberries  and  currants  is  not  strongly 
marked.  North  Americahasquiteanumberof  wild  species. 
Of  these,  R.  niveum,  with  beautiful  white  flowers,  is  culti- 
vated for  oraamcDtal  purpoaea,  and  is  worthy  of  attentioo 
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for  it*  fruit.  Of  onr  other  ipMiM,  S.  rotundifolium  u  tha 
parent  of  "  Honghton's  ueoiing,"  a  very  good  and  hardy 
variety  for  garden  enlture ;  and  stfveral  of  the  Pacific  coast 
■peoies  have  attraated  some,  though  insufficient,  attention 
aa  fruit-bearers.  The  Old  World  has  also  a  nu3>ber  of 
apeoies,  some  of  thom  common  also  to  our  continent.  The 
ooltivated  gooseberries  are  principally  assignable  to  S. 
tma-en'spo,  an  Old  World  species,  of  which  some  150  varie- 
ties have  been  named.  In  Europe,  and  particularly  in 
Great  Britain,  great  attention  is  paid  to  their  culture,  and 
eome  of  the  sorts  bear  fruit  of  surprising  size  aud  excel- 
lenoe.  The  fruit  is  used  when  unripe  for  making  tarts  and 
pies,  and  when  ripe  iaagooddessertfrait,aDd  is  also  made 
into  jams  and  preserves.  A  pleasant  drink  called  goose- 
berry wine  is  also  produced  from  it,  and  gooseberry  vinegar 
is  prised.  The  European  sorts  almost  uniformly  fail  in  the 
U.  S.  from  mildew,  but  our  native  gooseberries,  with  proper 
calturo,  will  probably  in  time  afford  sorts  as  fine  as  any. 

Goose  Creek,  ^.  of  Piatt  eo.,  III.    Pop.  1120. 

Goose  Cteek,  tp.  of  Union  eo.,  N.  C.    Pop.  2207. 

Goose  Fish.    See  Anqlbr. 

Goose  Lake,  in  Jackson  co..  Or.,  and  Siskiyou  oo., 
Cal.,  ie  30  miles  long  and  10  miles  wide.  Its  waters  have 
BO  outlet.     It  lies  W.  of  the  Warner  Mountains. 

Go'pher  [corrupted  from  the  French  ganfn,  "honey- 
comb," and  applied  originally  by  French  settlers  to  animals 
burrowing  into  and  "  honeycombing,"  as  it  were,  the  earth], 
the  vernacular  designation  of  various  species  of  burrowing 
rodent  mammals,  land-tortoiaep,  and  a  suake  in  different 
portions  of  the  U.  S.  The  only  feature  in  common  between 
these  forms  is  the  habit  of  burrowing  excavations  into  the 
earth  for  habitations  and  other  purposes,  and  the  natural 
inference  is  therefore  that  the  name  has  been  applied  on 
account  of  preconceptions  based  upon  the  aimilanty  of  the 
dwelling,  the  connection  with  the  indwellers  themaelvea 
being  an  afterthought.  The  name  is  specifically  restricted 
in  different  regions,  and  the  diverae  applications  are  oha- 
racteriatio  of  distinct  sectiona ;  and  tnus,  if  the  residence 
of  the  speaker  is  known,  the  animal  intended  may  be  in- 
ferred. In  the  extreme  Southern  States  the  name  is  used 
for  the  land-tortoiaes  [Teitudo,  X«robate*,  or  Oophtrut 
Carolimu  and  BerUndieri)  which  are  peculiar  to  them,  but 
in  Oeorgia  it  is  applied  to  a  oolubroid  snake.  In  the  West- 
em  States  it  is  given  to  certain  rodents,  chiefly  those  of 
the  family  Oeomyidae  and  genera  Oeomy  and  Thomonui; 
but  alao  (at  least  in  some  parts  of  Illinois  and  Wisconsin) 
to  species  of  the  genus  Spermophilus.  On  the  other  hand,  in 
the  Southern  States  the  species  of  Qeomyidas  are  termed 
salamanders  (a  name  originally  given  to  certain  batrach- 
ians),  although  other  names  are  conferred,  as  "  hamster," 
"pouched  rat,"  "muloes,"  eto.  (For  further  information 
■ee  Speruoprilb  and  Tortoibk.)  Tbkodorb  Qii.l. 

Go'pher-WOod,  mentioned  in  the  Bible  as  the  material 
of  Noah's  ark,  is  generally  thought  to  be  the  Ctpress 
(which  see). 

Gttp'pingen,  a  well-built  and  handsome  town  of  WUr- 
temberg,  on  the  Fila,  with  mineral  baths.    Pop.  8S49. 

Go'ral,  the  Jfemorrhedui  Qoral,  a  largo  antelope  of 
Kepaul,  inhabiting  rocky  heights  and  lofty  table-lands.  It 
is  also  called  the  riepaul  bouquetin,  and  is  hunted  for  its 
excellent  flesh. 

Ciordian  Knot.    See  Gordics. 

Gordia'nns  Africa'nas  (M.  Airrovms),  known  as 
the  elder  Qordian,  a  Roman  emperor,  a  descendant  of  the 
Gracchi  and  Trsjan,  b.  158  a.  d.,  was  consul  213  and  231  ; 
proooneni  in  Africa  2.t2 ;  and  when  eighty  years  old  was  in- 
vested with  the  purple  at  Tisdrus,  without  his  consent,  in 
place  of  Maximinnsi,  but  in  Icsa  than  two  months  was  com- 
pelled by  the  victories  of  Capellianus  to  commit  suicide 
(238  A.  D.).  He  was  a  man  of  venerable  eharaoter,  and  his 
death  caused  widespread  grief. — His  son,  M.  Antonics 
GoRDiAVus  (b.  192),  was  declared  Augustus  jointly  with 
bis  father,  and  fell  in  battle  just  before  bis  father's  death. 
He  was  a  man  of  loose  morality,  but  was  a  popular  favorite, 
an  able  magistrate,  and  the  author  of  writings  in  prose  and 
Terse,  none  of  which  are  extant. 

Gordianns  (H.  Amtohius),  a  grandson  of  the  elder 
Gordian,  b.  about  220;  was  declared  emperor  in  238,  after 
the  death  of  Balbinus  and  Pupionus ;  set  out  for  the  East 
(242),  where  be  won  important  advantages  over  the  Per- 
sians and  others,  but  in  consequence  of  the  machinations 
of  Philip  the  Arab  he  was  murdered  by  his  own  soldiers  in 
Mesopotamia  in  244  A.  D.  The  younger  Gordian  was  highly 
popular  throughout  the  empire,  and  possessed  many  engag- 
ing qualities. 

GoT'dias  [r^p&ot],  a  half-mythical  king  of  Phrygia, 
father  of  Midas,  was  a  peasant  upon  whose  oxen  an  eagle 
alighted  as  be  was  ploughing.  He  repaired  to  Telmiasus 
to  consult  the  soothsayers  regarding  the  ooonrrence,  and 


was  instmeted  by  a  prophetess  whom  he  took  to  wife. 
Years  after  the  oracles  told  the  Phrygians  that  they  should 
find  a  king  in  a  cart.  Soon  afterwards  Oordins,  with  his 
wife  and  son,  rode  up  drawn  by  oxen,  and  Oordius  (or,  aa 
some  say,  Midas)  was  declared  king.  Qordius's  cart  was 
placed  in  the  acropolis  of  Oordium,  a  Phrygian  city,  and 
dedieated  to  Zeus  Basileus ;  and  the  oracle  declared  that 
he  who  was  able  to  untie  the  knot  ("  Oordian  knot")  by 
which  the  yoke  was  tied  to  the  pole  of  the  cart  should  bo 
master  of  all  Asia.  In  333  a.  c,  Alexander  tried  to  untie 
the  knot,  and,  failing,  cut  it  with  his  sword. 

Gordins  [ao  named  from  the  knotted  appearance  these 
worms  often  assume — a  reference  to  the  Gordian  knot],  the 
typical  genus  of  the  family  Oordiidss,  nematode  worms  of 
very  simple  structure  and  hair-like  form.  They  are  popu- 
larly called  hair-worms,  hair-snakes,  and  hair-eels.  They 
are  vulgarly  regarded  as  transformed  hairs.  In  reality, 
they  are  the  adult  forma  of  whioh  the  larvn  inhabit  the 
bodies  of  insects  and  spiders.  The  adult  worms  chiefly 
inhabit  fresh  water  and  mud,  aro  the  subjects  of  many  popu- 
lar superstitions,  and  remarkable  for  tenacity  of  life. 

Gor'do,  post-tp.  of  Pickens  eo.,  Ala.    Pop.  51 1. 

Gor'doa,  eoanty  in  the  N.  W.  of  Georgia.  Ares,  330 
square  miles.  The  soil  is  fertile  and  oaloareons.  Grain 
and  tobacco  are  leading  prodiicts.  It  is  traversed  by  the 
Atlantic  and  Western  and  the  Selma  Borne  and  Dalton 
R.  Rs.     Cap.  Calhoun.     Pop.  9268. 

Gordon,  post-tp.  of  Henry  oo.,  Ala.    Pop.  1823. 

Gordon,  post-v.  of  Wilkinson  co.,  6a.,  at  the  junction 
of  the  Eatonton  branch  with  the  Central  R.  R.  of  Georgia, 
22  miles  E.  of  Macon. 

Gordon,  tp.  of  Todd  oo.,  Minn.    Pop.  195. 

Gordon,  post-v.  of  Darke  CO.,  0.    Pop.  87. 

Gordon,  tp.  of  Orange  oo.,  Va.     Pop.  1343. 

Gordon  (Lieut.-Col.  Charles  Georoi!),  C.  B.,  R.  E., 
b.  1833 ;  entered  the  Royal  Engineers  as  second  lieutenant 
in  1852  ;  promoted  to  be  first  lieutenant  in  1854 ;  served 
during  the  Crimean  war,  and  was  wounded  in  the  trenches 
before  Sobastopol  j  in  surveying  and  settling  the  Tnrkish 
and  Russian  frontier  in  Asia;  and  in  the  English  expedi- 
tion against  Peking,  remaining  on  service  in  China  afler 
the  termination  of  difficulties.  Entering  the  service  of  the 
emperor  of  China,  he  was  made  in  1863  commander  of  the 
"ever-victorioua  army,"  and  was  prominent  in  suppressing 
the  Tai-Ping  rebellion  (1863-414),  and  recovering  the  great 
cities  and  silk  districts  fh>m  the  insurgents.  He  was  pro- 
moted captain  Royal  Engineers  in  1659,  m^jor  in  1862,  and 
lieutenant-colonel  in  1864.  In  Deo.,  1864,  he  was  nominated 
a  companion  of  the  Bath,  and  was  afterwards  appointed 
British  eonsul  for  the  Danube  delta;  resigned  1874,  and 
accepted  control  of  the  force  designed  to  continue  the  work 
(under  the  khedive)  of  Sir  S.  Baker's  expedition  in  Egypt. 

Gordon  (Lord  George),  third  son  of  the  duke  of  Gor- 
don, was  a  lord  by  courtesy  only.  B.  in  London  Sept.  19, 
1750,  he  served  for  some  years  in  the  navy,  which  Be  left 
in  1772 ;  entered  Parliament  in  1774 ;  became  distinguished 
as  a  noisy  opponent  of  both  Whigs  and  Tories;  was  made 
prosident  of  the  Protestant  Association  1770;  became  at 
once  leader  of  the  large  and  turbnlent  Ko-Popery  party; 
presented  a  petition  (aigned  by  120,000  persons)  for  the 
repeal  of  Saville's  Roman  Catholic  Relief  bill  1780,  ar- 
riving at  the  Parliament  Honse  at  the  head  of  60,000  riot- 
ers, who  (June  2-9)  sacked  the  Roman  Catholic  chapels 
and  the  houaes  of  papists  and  others,  broke  open  the 
prisons,  and  fired  London  in  many  places.  The  military 
finally  dispersed  the  rioters,  but  not  till  450  were  killed 
and  wounded.  Many  more  were  afterwards  hung.  Gordon 
was  tried  for  high  treason  and  acquitted  1781 ;  declared 
himself  a  Jew  in  religion  1786,  but  was  without  question 
insane;  was  fined  and  imprisoned  for  libel  1788,  and  d.  in 
Newgate  prison  Nov.  1,  1793. 

Gordon  (Joair  B.)  was  b.  Feb.  6, 1832,  in  Upson  eo., 
Ga.;  graduated  at  the  State  University;  studied  law,  and 
was  aidmitted  to  the  bar;  in  1861  entered  the  Confederate 
service  as  captain  of  infkntry,  and  rose  to  the  tanks  of 
nugor,  lieutenant-colonel,  colonel,  brigadier-general,  m^or- 
general,  and  lieutenant-general.  At  the  surrender  of  Gen. 
Lee,  Gordon  oommanded  one  wing  of  the  army.  During 
the  war  he  was  wounded  eight  times  in  battle.  In  1868  ha 
was  the  Democratio  candidate  for  governor  of  his  native 
State,  and,  as  was  believed,  was  elected  by  a  large  majority, 
but  his  opponent,  Rufus  B.  Bullock,  was  awarded  the  office. 
He  was  a  member  of  the  national  DomoonUic  conventions 
in  New  York  1868  and  at  Baltimore  1872;  was  Presidential 
elector  for  the  State  at  large  at  the  eleotions  in  1868  and 
1872 ;  was  elected  to  the  U.  S.  Senate  in  Jan.,  1873,  for  six 
years,  and  took  his  seat  in  that  body  on  Mar.  4, 1873, 
where  he  is  recognised  as  an  eloquent  and  leading  member 
of  the  Democratic  party.  A.  H.  Stbphess. 
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€i«rdoH  (Patrick),  b.  ]ftS4,  wu  goTcrnor  of  Pennfyl- 
Tanik  172(^-30.  Ue  was  reputed  a  good  Kldier,  and  bis 
adainutration  was  highly  popular.  D.  at  Philadelphia 
Aug.  i,  173«. 

Gordon  (Tfiohas  Winslow),  H.  D.,  b.  at  Warren, 
Tminball  ec,  0.,  Sept.  23,  1819;  was  educated  at  Warren 
Aoademj  and  at  Western  Reserve  College,  where  be  took 
his  medical  degree  in  1848;  became  in  1857  professor  of 
materia  medioa  and  botany  in  the  Cincinnati  College  of 
Medicine  and  Surgery,  and  in  1858  professor  of  chemistry 
and  pbarmacy ;  served  1861-S4  as  regimental  and  brigade 
surgeon  in  the  U.  S.  service;  was  wounded  at  Missionary 
Ridge,  and  in  1865  became  military  surgeon  for  Brown  co., 
0.,  and  from  1882  to  the  present  (1875)  has  been  U.  S.  ex- 
amining snrgeon.  Author  of  many  professional  and  other 
papers,  and  baa  had  experience  as  a  journalist,  leotnrer, 
politician,  and  artist.     Resides  at  Georgetown,  0. 

Gordo'llia  [named  from  two  James  Onrdons,  one  of 
London,  the  other  of  Aberdeen],  a  genus  of  beautiful  trees 
and  shrubs  of  the  order  Camelliacoae.  The  U.  S.  have  two 
species.  The  0.  Lnnnnthii,  called  loblolly  bay,  is  a  beauti- 
ful Southern  tree,  from  50  to  70  feet  high  (often  a  shrub  in 
cnltivation),  growing  in  "bay  swamps*'  in  barren  regions. 
Its  bark  is  useful  for  tanning  leather.  Its  mahogany-col- 
ored wood  is  extremely  light,  fragile,  and  perishable,  but  is 
recommended  for  some  kinds  of  joiner-work,  being  quite 
handsome.  The  Qordouia  puheteeiu  of  the  Southern  States 
is  cultivated  as  a  garden-shrub,  and  has  large  white  and 
richly  fragrant  flowers.  In  Florida  it  sometimes  becamcs 
a  good-sized  tree. 

Gor'doilSTille;  post-v.  of  Orange  co.,  Va.,  at  the  junc- 
tion of  the  Chesapeake  and  Ohio  with  the  Qreat  Southern 
Railway. 

Gore,  tp.  of  Huron  oo.,  Mioh.    Pop.  173. 

Gore,  tp.  of  Hampshire  co.,  W.  Va.     Pop.  I8SS. 

Gore  (Cbbistopher),  LL.D.,  b.  in  Boston,  Mass., 
Sept.  21, 1758 :  graduated  at  Harvard  1776 ;  was  appointed 
D.  S.  district  attorney  for  Massachusetts  1789,  the  first  to 
hold  the  oBlce;  was  with  W.  Pinckney  a  commissioner  to 
England  1796-1804;  charg£  d'affaires  at  London  1803-04; 
governor  of  Massachusetts  1809 ;  U.  B.  Senator  1814-17. 
D.  at  Waltham,  Mass.,  Mar.  I,  1827.  Left  a  considerable 
legacy  to  Harvard  University,  and  was  one  of  the  legal 
iastruetors  of  Daniel  Webster. 

Gore  (Catharine  Qrack),  b.  in  Nottingham,  England, 
1799,  the  daughter  of  a  Mr.  Francis ;  was  married  to  CapU 
Charles  Qore  1822.  Antbor  of  about  seventy  works,  mostly 
novels  depicting  English  aristocratic  life.  She  wrote  also 
several  dramas.     D.  Jan.  29,  1861. 

Gor^e,  an  island  in  the  Atlantic  Ocean  near  the  western 
coast  of  Africa,  belongs  to  France,  and  is  situated  li  miles 
S.  E.  of  Cape  Verde.  It  is  only  3  miles  in  circumference, 
and  deficient  in  wood  and  water,  but  it  contains  a  well-built 
and  fortified  town,  with  a  good  harbor,  from  which  large 
quantities  of  gold-dust,  gums,  resins,  and  ivory  are  ex- 
ported. Lat.  14"  40'  N.,  Ion.  17"  25'  W.  Pop.  about  500O, 
of  whom  150  are  Europeans. 

Gar'gas  (Fkrdixakd  J.  S.),  A.  M.,  D.  D.  S.,  H.  D.,  b. 
July  27,  1834,  at  Winchester,  Va. ;  graduated  at  Dickinson 
College  in  1354,  at  the  Baltimore  College  of  Dental  Surgery 
1855,  and  at  the  University  of  Maryland  School  of  Medicine 
in  1863.  In  1864  revised  Harris's  Medical  and  Dmtal  Dic- 
tioHttry,  and  in  1872  edited  the  operative  part  of  Harris's 
Deutal  Snrtfery;  has  been  since  1866  the  editor  of  the 
American  Journal  of  Denial  ScieueCy  and  has  filled  his  pre- 
sent chair,  that  of  dental  surgery  and  therapeutics  in  the 
Baltimore  College  of  Dental  Surgery,  since  1860.  Author 
of  Leetureg  on  Dental  Science  and  Thernpeviict. 

Gorgat  (Josiah),  A.  H.,  b.  in  Dauphin  co.,  Pa.,  July 
1,  1818 ;  graduated  at  West  Point  Military  Academy  1841 ; 
was  brigadier-general  and  chief  of  ordnance  in  the  Confed- 
erate service  1861-65  ;  became  in  1872  vice-chancellor  of 
the  University  of  the  South,  Sewanee,  Tenn. 

Gttrgei  (Arthdr),  Orneral,  b.  at  Toppotex,  in  Hnn- 
gary,  Feb.  5, 1818 ;  educated  at  the  military  sobool  of  Tuin, 
and  appointed  to  the  Hungarian  body-guard;  promoted  to 
be  first  lieutenant  in  the  Palatinal  Hussars.  He  resigned 
from  the  army  to  pursue  the  study  of  chemistry,  but  on  the 
news  of  the  rising  in  Hungary  reaching  him  he  hastened 
to  place  his  service!  at  the  disposal  of  the  Hungarian  min- 
istry. His  oonduot  attracted  the  attention  of  Kossuth,  and 
after  the  battle  of  Sehwechat  be  assumed  command  of  the 
Hungarian  army.  Unable  to  maintain  himself  at  Raab,  he 
was  driven  out  by  Windischgriits;  was  again  repulsed  at 
Windsofaaobt,  saving  his  army  by  a  bold  retreat  over  the 
Stnreos  Mountains.  Difficulties  arising  between  Gorgei 
and  the  civil  authorities,  he  was  twioe  superseded  in  com- 
mand.    On  the  resignation  of  the  governor  and  council  in 


after  this  the  Hungarian  forces  laid  down  their  arms.  GSr- 
gei  was  stigmatised  as  a  traitor  for  this,  and  in  1851  he 
published  a  volume  narrating  his  oonneotion  with  the  in- 
surreotion,  entitled  Uy  Life  and  Acta  in  Hungary.  Since 
that  time  he  has  lived  in  retirement, 

Gor'gea  (Sir  Ferdinaitoo),  a  native  of  Somersetshire, 
England,  was  a  fellow-conspirator  with  the  earl  of  Essex, 
against  whom  he  was  a  witness,  1601 ;  served  in  the  Brit- 
ish navy,  and  in  1604  became  governor  of  Plymouth;  was 
one  of  the  leading  spirits  in  the  original  Plymouth  Com- 

Sany,  sent  a  nnmbtr  of  unsuccessful  expeditions  to  the 
few  England  coast,  and  in  1 620  obtained  a  charter  "  for 
the  governing  of  Now  England,"  which  was  held  io  extend 
westward  to  the  Pacific.  He  was  also  one  of  the  original 
proprietors  of  Laoonia,  which  was  to  extend  from  the  Ken- 
nebec to  the  Merrimack,  and  in  1623  his  son  Robert  was 
named  general  governor  for  New  England.  Gorges  was 
soon  after  appointed  lord-proprietary  of  Maine,  the  oflice 
to  be  hereditary  in  his  family :  and  in  1642  he  chartered 
the  city  of  Gorgiana  (now  York,  He.).  Giffges  served 
against  the  Puritan  armies  in  England,  and  d.  in  1647. 
His  grandson,  Ferdinando  (1629-1718),  sold  bis  rights  in 
Maine  to  Massachusetts  (1677)  for  £1250,  and  was  author 
of  America  Painted  to  the  Life  (1659). 

Gor'gias,  a  Greek  orator,  b.  at  Leontini,  Sicily,  about 
485  B.  c. ;  in  427  was  sent  to  Athens  to  invoke  aid  in  re- 
pelling the  Syraousans,  but  remained  in  Athens,  and  at- 
tained great  fame  as  a  rhetorician  and  an  instructor  in 
eloquence.  His  style  was  elaborate  and  exceedingly  arti- 
ficial. Of  his  somewhat  numerous  writings  fragments  have 
been  preserved,  chiefly  of  the  work  on  nature,  in  which  he 
sets  forth  the  dogma  of  the  non-existence  of  things  by  ar- 
guments based  upon  the  Eleatio  philosophy.  There  are 
also  two  extant  declamations  ascrioed  to  dim,  but  there  is 
no  evidence  of  their  genuineness.  It  is  stated  that  he  lived 
to  be  105  years  old  or  more. 

Gor'gon  [ro^yu],  the  common  name  of  three  monsters 
of  the  Greek  mythology,  Stheno,  Euryale,  and  Medusa, 
daughters  of  Phorcys  and  Ceto.  Their  myth  is  variously 
told.  Medusa  was  the  most  dreadful  of  their  number.  They 
had  but  one  eye,  which  each  employed  in  turn.  They  wore 
girdles  of  living  serpents  and  had  serpents  in  place  of  hair. 
Medusa,  the  only  mortal  one,  had  the  power  of  turning  into 
stone  every  mortal  who  beheld  her,  but  Perbedb  (which  see) 
out  off  her  head,  which  was  thenceforth  fastened  to  the  ssgis 
of  Pallas,  but  retaining  the  same  dreadful  power  which  it 
possessed  in  life. 
Gorgo'aia,  a  genus  of  loophytcs  in  which  the  polypi. 


Oorgonia  or  Sea-Fan. 
doms  are  frequently  arranged  in  a  fan-like,  branching,  Bat 
growth  (sea-fan).  Sometimes  the  axis  is  homy,  sometimes 
calcareous,  as  in  the  corals.  Oorgonia  flahellnm,  a  West  In- 
dian species,  is  often  dried  and  preserved  as  a  curiosity,  and 
is  called  the  sea-fan. 

Gor'ham,tp.  and  post-v.  of  Cumberland  CO.,  Me.,  on  the 
Portland  and  Rochester  R.  R.,  10  miles  W.  of  Porthind,  has 
6  obnrohea,  a  savings  bank,  2  fire  insurance  companies,  man- 
ufacture* of  woollens,  powder,  carpets,  leather,  etc.    P.  3351. 

Gorham,  post-tp.  of  Coos  co.,  N.  H.,  on  the  Grand 
Trunk  Railway,  91  miles  N.  W.  of  Portland.  It  is  the 
northern  gate  to  the  White  Mountains,  and  is  a  favorite 
place  of  summer  resort.  The  scenery  is  admirable  and  the 
notel  aooommodations  ample.  Considerable  lumber  is  manu- 
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Gorhan,  post-tn.  of  Ontario  so.,  N.  Y.,  on  the  B.  side 
of  CanandaiKoa  Lake.  The  town  ha<  five  ohnrohei  and 
gome  manufactarea.     Pop.  238>. 

Gorham,  a  t.  of  Seneca  tp.,  Ontario  co.,  V.  Y.,  at  the 
janction  of  the  Northern  Central  with  the  Sodua  Point  and 
Soathem  B.  B.,  11  miles  S.  B.  of  Canandaigaa. 

Gorham,  tp.  of  Fulton  eo.,  0.    Pop.  16$&. 

Gorham  Coatroveray,  The.  A  contrororsy  in  the 
Charoh  of  England  touching  baptismal  regeneration,  which 

?rew  out  of  the  case  of  Qurham  ri .  Tht  Bithop  of  Extter. 
a  1847  the  Queen  presented  the  Rev.  0.  C.  Gorham,  then 
holding  a  cure  in  the  diocese  of  Kzeter,  to  the  ricarage  of 
Brampford  Spelte  in  the  same  diocese.  When  application 
was  made  for  institution  the  bishop  (Philpot)  felt  it  to  be 
his  dutj  to  ascertain  b;  examination  whether  Mr.  Gorham 
was  sound  in  dootrine,  and  after  examination  he  refused  to 
institute.  The  reverend  gentleman  brought  suit  in  the 
Arches  Court  of  Canterbury,  and  the  judge  having  pro- 
nounced that  the  bishop  had  shown  sufficient  cause  for  his 
refusal,  an  appeal  was  taken.  The  case  was  heard  before 
the  judicial  committee  of  privy  oouucil.  The  charge  against 
Mr.  Gorham  was  that  "  he  held,  and  persisted  in  holding, 
that  spiritual  regeneration  is  not  given  in  baptism — in  par- 
ticular, that  infants  are  not  made  therein  members  of  Christ 
and  children  of  Ood — contrary  to  the  teaching  of  the  Church 
of  England  in  ber  Articles  and  Liturgy,  and  especially  con- 
trary to  the  divers  ofSees  of  baptism,  the  office  of  conBrma- 
tion,  and  the  Catechism."  The  oishop  did  not  state  what,  in 
his  view,  is  the  true  doctrine  of  the  Chureh  of  England,  nor 
did  Mr.  Gorham  state  the  particular  doctrine  he  maintained. 
The  only  evidence  presented  was  a  report  of  his  examina- 
tion, published  by  Mr.  Oorham.  From  this  report  it  ap- 
fieared  to  the  court  that  the  appellant  held  "  that  baptism 
s  a  sacrament  generally  necessary  to  salvation,  but  that 
the  grace  of  regeneration  does  not  so  necessarily  accompany 
the  act  of  baptism  that  regeneration  invariably  takes 
place  in  bimtism ;  that  baptism  is  an  effectual  sign  of  grace, 
Dy  which  God  works  in  us,  but  only  in  such  as  worthily  re- 
oeive  it — in  them  alone  it  has  wholesome  effect ;  and  that, 
without  reference  to  the  qualiSoation  of  the  recipient,  it  is 
not  in  itself  an  effectual  sign  of  grace;  that  infants  bap- 
tized and  dying  before  actual  sin  are  certainly  saved;  but 
that  in  no  ease  is  regeneration  in  baptism  unconditional." 
To  this  statement  of  the  court  may  be  added  the  words  of 
Ur.  Gorham :  "  If  baptised  infants  die  before  they  oommit 
actual  sin,  the  Church  holds,  and  I  hold,  that  they  are  un- 
doubtedly saved ;  and  therefore  they  must  have  been  regen- 
erated by  an  aot  of  grace  prevenient  to  their  baptism  in 
order  to  make  them  worthy  reoipients  of  that  sacrament." 
The  court  held  that  the  dootrine  as  stated  by  him  is  not 
contrary  to  the  Church  of  England  as  by  law  established, 
and  cannot  afford  a  legal  ground  for  refusing  institution. 
The  sentence  of  the  Court  of  Arches  was  reversed.  This 
judgment  was  based  on  these  considerations :  a.  The  Arti- 
cle on  baptism  speaks  only  of  the  blessings  conferred  by  it 
on  those  who  receive  it  rightly,  and  it  does  not  determine 
what  is  signified  by  right  reception,  fl,  The  Articles  con- 
stitute the  code  of  faith,  from  wnich  any  differences  are  pro- 
hibited, and  yet  they  contain  expressions  which  nnavoidably 
admit  of  different  constructions.  Much  more  must  differ- 
ences of  opinion  be  allowable  in  the  interpretation  of  ser- 
vices which  were  framed,  not  for  determining  points  of 
faith,  but  for  establishing  a  nniform  order  of  prayer,  etc. 
y.  The  strong  expressions  touching  baptism  in  the  services 
and  in  the  Catechism  cannot  be  considered  as  uneondi- 
tiimally  true  in  all  cases.  Even  the  form  for  private  bap- 
tism, wbiah  contains  no  expressed  conditions,  and  which 
yet  speaks  of  the  infant  "now  baptised"  as  regenerate, 
must  be  supposed  to  imply  all  that  is  more  fully  stated  in 
the  public  dervice.  t.  Eminent  men  in  the  Churoh  have 
differed  as  to  the  efficacy  of  baptism.  This  decision  of  the 
committee  of  privy  council  was  followed  by  the  abandon- 
ment of  the  Church  of  England  by  not  a  few,  on  the  ground 
that  the  Chnrch  did  not  maintain  the  Catholic  faith.  With- 
out entering  fully  on  the  question  controverted,  it  may  be 
said  here  that  the  language  of  the  Book  of  Common  Prayer 
is  that  of  the  older  Church.  Very  frequently  in  ancient 
Church  writers  baptism  and  regeneration  are  used  as  equiv- 
alent terms.  In  tne  sense  of  snch  writers  regeneration  is 
not  final  salvation,  but  the  placing  man  in  a  state  in  which 
be  may  work  ont  salvation — the  rehabilitation  of  fallen 
man.  There  was  no  confusion  consequent  on  the  use  of 
the  term  until  it  was  taught  that  only  those  who  shall  be 
finally  saved  can  be  rightly  said  to  have  been  bom  again. 
It  may  be  also  said  that  the  line  of  argument  on  whioh  is 
based  the  decision  in  the  Gurham  oase  no  longer  satisfies 
those  who  hold  the  views  held  by  Mr.  Gorham ;  they  de- 
:Racd  the  omission  of  the  disputed  terms  from  the  services. 

Wm.  F.  Brahd. 
GoTiria  {Trojlodglet  goriUa),  a ap«9ias  of  anthropoid 


ape  which  now  ooenpies  the  first  place  among  the  qnadra- 
manoui  mammala  Though  more  bestial  in  appearsnoe, 
especially  in  the  extraordinary  prominenoo  seen  in  the 
cranial  ridges,  and  in  the  extremely  eamivorous  aspect  of 
its  produced  snout,  it  nevertheless  has  essential  ohanio- 
ters  of  superiority.  In  the  light  of  modem  research  an 
old  narrative  of  the  Carthaginian  navigator,  Ilanno,  re- 
specting the  great  apes  beoomes  in  a  measure  verified. 
Five  hundred  years  before  the  Christian  era  this  voyager 
records  the  discovery  on  the  western  ooast  of  Africa  of  "  an 
island  full  of  wild  men,"  "  much  the  greater  part  of  them," 
the  text  eontinues, "  being  females  with  hairy  bodies,  whom 
the  interpreter  termed  gorilloi.  The  males  were  pursued, 
but  not  eaptnred.  Three  females,  who  bit  and  seratehed 
those  who  led  them,  were  not  willing  to  follow ;  however, 
having  killed  and  flayed  them,  we  conveyed  the  skins  to 
Carthage."  The  history  also  relates  that  these  skins  were 
preserved  in  the  temple  of  Astarte,  where  they  remained 
until  the  taking  of  that  city  in  the  yaar  146  B.  c,  as  stated 
by  Pliny,  who  calls  them  gorgona.  It  is  scarcely  to  be 
doubted  that  this  short  record  refers  to  the  great  man- 
like apes  that  have  until  recently  remained  almost  nnknovrn 
to  science.  In  1589  an  English  sailor,  daring  a  detention 
as  prisoner  in  Western  Africa,  observed  two  kinds  of  ape — 
one  evidently  being  the  chimpanzee,  and  the  other,  which 
he  learned  was  called  poiigo,  was  undoubtedly  a  gorilla. 
"  The  pongo,"  be  says,  "  is  in  all  its  proportions  like  a 
man,  except  the  legs,  which  have  no  calves.  But  he  is  of 
gigantic  height,"  etc.  A  minute  and  circumstantial  ac- 
count is  given  by  this  observer,  the  accuracy  of  whioh  has 
been  confirmed  by  subsequent  travellers.  Buffon  had  a 
clear  conviction  that  there  existed  such  a  creatnre,  inclin- 
ing to  regard  it  as  a  large  species  of  orang.  Cuvier  was 
so  entiraly  incredulous,  and  met  the  subject  with  so  much 
ridicule,  that  for  a  long  period  it  was  again  wellnigh  re- 
garded as  a  myth.  In  IS-tf  the  gorilla  was  first  made  known 
to  Boience,  and  its  characteristics  made  out  by  Dr.  Thomas 
Savage  (who,  with  Dr.  Wilson,  another  American  mission- 
ary, may  be  said  to  have  rediscovered  it)  and  Prof.  Jeffries 
Wyman,  the  distinguished  comparative  anatomist.    Their 

f taper,  in  which  the  scientific  name  was  first  given,  was  pub- 
ishcd  in  the  summer  of  1847,  and  was  followed  in  Feb., 
1S48,  by  a  memoir  by  Prof.  Owen.  In  1849  a  complete 
speoimen,  preserved  in  alcohol,  was  obtained  by  a  surgeon 
of  the  French  navy.  Later  yet,  very  perfect  crania  and 
other  portions  were  brought  to  this  country  by  Du  Chailln. 
Figures  now  extant  are  mostly  taken   from   the  famous  i 

stuffed  specimen  in  the  British  Museum.  i 

Considerable  information  of  a  reliable  character  has  been 
recorded  of  late  concerning  the  habits  of  the  gorilla.  Its 
food  consists  of  the  fruit  of  several  species  of  palm,  the 
"cabbage"  portion  of  the  same,  the  banana,  and  other 
sucoulent  vegetables  of  similar  character.  The  teeth  of  the 
animal  indicate  an  omnivorous  nature ;  its  diet  is  therefor* 
supposed  to  include  to  a  moderate  extent  animal  food;  e.y. 
the  eggs  and  the  young  of  birds,  if  not  that  of  more  solid 
matter.  It  forms  for  itself  a  sleeping-place  not  unlike  the 
ordinary  grass  hammock ;  the  long,  slender,  tough  and  flexi- 
ble stems  of  the  climbing  plants  that  ascend  the  tall  trees 
of  the  forest  are  used  very  effectively  by  interweaving  them 
with  the  thicker  foliage,  whereby  a  rude  mat  is  formed, 
which  they  retain  as  a  resting-place — in  truth,  a  home,  oo- 
cupied,  according  to  some  observers,  by  pairs.  It  is  not 
gregarious.  The  young  are  seen  in  company  with  the  pa- 
rents until  they  attain  adult  site.  In  walking,  the  natural 
position  is  on  all-fours,  the  enormously  long  arms  facilita- 
ting such  locomotion  very  materially.  When  it  chances  to 
stand  or  progress  as  a  biped,  it  is  with  an  unsteadiness 
that  betokens  a  lack  of  power  and  ability,  and,  as  in  the 
case  of  the  spider  monkey  {Atetea)^  the  surest-footed  in 
bipedal  movements,  throws  its  arms  back  over  its  head  to 
prcser^'e  a  balance.  All  accounts  agree  in  awarding  to  the 
gorilla  a  ferocity  that  is  unmatched  in  the  animal  king- 
dom. The  negroes  fear  it  above  all  creatures  of  the  forest. 
Its  hideous  aspect ;  its  green  eyes  flashing  with  rage ;  the 
skin  over  the  enormous  orbital  ridges  rapidly  moved  in  dia- 
bolical menace;  the  hair  erect,  and  the  whole  body  poised 
like  a  vary  demon,  afford  a  fall  exposition  of  its  attributes. 
Its  strength  is  enormous ;  instances  are  known  of  its  ex- 
tending its  long  arm  down  npon  the  bead  of  a  passing 
negro,  seising  him  by  the  neok,  and  after  lifting  him  to 
the  branches,  strangling  him  before  any  adequate  rwiit- 
ance  can  be  made.  The  male  is  much  more  formidable  in 
appearance  than  his  mate,  bis  large  canine  teeth  being  a 
characteristic  feature.  It  is  a  redeeming  quality  in  the 
history  of  this  strange  creature  that  the  male  exhibit* 
great  affeotion  In  the  care  of  his  family ;  and  th«  female's 
devotion  to  its  young  is  almost  heroic.  In  two  instanees 
only  has  the  gorilla  been  taken  away  alive  from  its  native 
wilds :  a  small  one  was  shipped  to  Havre,  but  died  almost 
immediately  on  landing.    More  recently,  a  yoang  individ- 
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a>l  was  kept  in  a  menagerie  in  the  N.  of  England  for  a  few 
nwBthi,  where  it  waa  regarded  as  the  yonng  of  the  ehim- 
paniee ;  it  ia  now  preserved  at  Walton  Hall,  Wakefield.  It 
became  qnite  tame  and  traotahle.  J.  B.  Holder. 

Go'tUz  [Ger.  OSn],  town  of  Austria,  in  the  duohy  of 
asn,  22  milea  N.  W.  from  Trieste,  on  the  Isonio.  Its 
manafaotures  of  leather,  silk,  and  rosogUo  are  eitensire, 
and  its  trade  very  lively.  Charles  X.,  the  ex-king  of 
France,  d.  here,  in  the  monastery  of  CastagnaTiisa,  in 
1836.     Pop.  11,300. 

Gorkhas.    See  OooiirHAS. 

Cior'kam  [Dutch  Gorinehem],  town  of  the  Netfaerlanda, 
in  the  province  of  South  Holland,  on  the  Merwede.  It  i> 
strongly  fortified,  has  large  salmon  fisheries,  and  a  very 
lively  transit  trade.     Pop.  8913. 

GArlitz,  town  of  Prussia,  in  the  provinoe  of  Silesia, 
on  the  Neisse,  which  here  is  crossed  b;^  a  viaduct  1500  feet 
long,  115  feet  high,  and  resting  on  34  arohes.  It  is  fer- 
tile, and  has  large  weaving  and  bleaching  establishments 
and  eonaiderable  mannfaotures  of  cloth  and  leather.  Among 
its  buildings  is  the  ohanb  of  St.  Peter  and  St.  Paul,  built 
in  the  flftmnth  oentury,  a  remarkable  speeimen  of  Oothio 
aiehitecture.  It  has  five  naves,  of  which  the  prinoipal  one 
ia  formed  by  twenty-four  palm-shaped  pillars  77  feet  high ; 
and  a  bell  weighing  121  tons.     Fop.  25,254. 

GArtita  Process,  a  trial  hdd  at  Darmstadt  Mar., 
1850,  made  fismous  by  the  discussion  which  it  involved  of 
the  qaestion  whether  the  death  of  a  human  being  can  oo- 
enr  by  the  spontaneous  oombustion  of  the  body.  The  case 
derives  its  name  from  the  eonntess  Von  Gbrlits,  who  waa 
Btiangled  by  her  servant,  Johann  Stauff,  and  afterwards 
partially  bnmed,  iu  the  sitting-room  of  her  own  house. 
Th*  eminent  physician  Von  Liebold  favored  the  doctrine, 
while  the  no  leas  eminent  chemists  Liebigand  Bischoff  op- 
posed it.     It  may  at  present  be  regarded  as  exploded. 

Gor'man  (John  Berry),  M.  D.,  was  b.  in  Newberry  dis- 
trict, S.  C,  Feb.  22,  1793;  received  his  deeree  in  medicine 
from  the  University  of  Pennsylvania  about  the  year  1821.  In 
twenty  years  be  realised  a  large  fortune  from  the  practice 
of  his  profeasion  at  the  towns  of  MilledgevUIe  and  Tal- 
boton.  He  waa  a  contributor  to  magazines  and  journals, 
including  the  North  American,  and  in  1845  published  a 
work  in  Philadelphia  styled  The  Pkilo$ophj/  of  Animaled 
ExitUnet.  Being  fond  of  painting,  he  left  a  remarkable 
production  which  he  called  the  representation  of  the  night- 
mare. His  library  embraced  works  in  Oreek,  Latin,  French, 
and  English.  His  oorrespondence  waa  also  quite  extensive. 
D.  Nov.  12, 1884,  in  Talbot  oo.,  6a.  Paul  F.  Etc 

GoTman  (Willis  A.),  b.  in  Kentucky  Jan.  12, 1814; 
studied  law  and  practised  at  Bloomington,  Ind. ;  for  sev- 
eral years  member  of  the  State  legislature ;  m%jor  of  Oen. 
Lane's  regiment  of  Indiana  volunteers  in  the  Mexican  war ; 
at  Baena  Vista  in  eommand  of  the  rifle  battalion,  and 
severely  wounded;  subsequently  in  command  of  the  4th 
Indiana  Vols.,  and  distinguished  at  Huamantla ;  oivil  and 
military  governor  of  Puebla  1848;  member  of  Congresf 
1849-53 ;  governor  of  Minnesota  Territory  1853-57.  In  the 
civil  war,  colonel  of  the  1st  Minnesota  Vols.,  and  Sept,, 
1861,  u>pointed  brigadier-general  of  U.  S.  volunteers;  dis- 
tinguisned  in  the  Peninsular  campaign,  at  Antietam,  etc.  * 

Gttr'rea,  von  (Jakob  Joskph),  was  b.  at  Coblents  Jan. 
25,  1770.  From  his  early  youth  he  was  an  eager  stu- 
dent, a  elose  observer,  rich  in  sympathy,  broad  and  bold 
in  his  views,  but  his  education  was  somewhat  dilFuse,  and 
so  became  his  life  and  his  ideas.  Inspired  by  the  French 
Revoiation,  he  began  as  a  radisal,  carrying  his  radicalism 
into  all  the  spheres  of  human  life,  bat  soon  felt  discouraged 
at  the  development  of  affairs,  became  entangled  in  the 
dream-life  and  mysticism  of  the  romantic  school,  was  driven 
into  bitterness  and  obsonrity  by  its  retrograde  ideas,  and 
ended  by  serving  the  reaction  which  after  the  fall  of  Na- 
poleon preaaed  on  Europe  daring  a  whole  generation.  In 
1797  he  founded  a  periodical,  Tk»  Rtd  Pupar.  whioh  in  1798 
wsssncoeeded  hy  Sabamhl  in  Biua  Oamunt,  both  of  which 
were  suppressed  on  account  of  their  radical  views.  In  1799 
he  wont  to  Paris  at  the  head  of  a  depatation  from  the  Rhen- 
ish provinoas,  with  the  puipose  of  Meeting  the  inoorpora- 
tion  of  these  distriets  with  Prance.  He  arrived  a  few  days 
after  the  revolution  of  18th  Brumaire,  and  stayed  a  couple 
of  months.  But  the  First  Consul  deolined  to  receive  the 
depatation,  and  the  result  of  his  own  individual  observa- 
tions was,  that  he  predicted  for  Franoe  and  Europe  a  des- 
potism undor  the  rale  of  Napoleon  suoh  as  the  world  had 
not  seen  sinae  the  days  of  the  Roman  empire.  In  despair 
Iw  retired  from  polities,  became  a  teaoher  at  the  oollege  of 
Coblents,  studied  natural  science — to  whioh  he  had  always 
felt  a  great  inclination — fell  in  with  the  writings  of  Bchel- 
ling,  and  became  wholly  enticed  by  that  singular  scientific 
/ata  morgma  which  at  that  time  charmed  all  people  in 
Vor,.  II 39 


Qennaay  under  the  name  of  the  philosophy  of  nature.  In 
1800  he  removed  te  Heidelberg,  where  he  resided  for  two 
years.  Here  he  made  the  aequaintanee  of  Brentano  and 
Achim  von  Arnim,  and  adopted  all  thb  Oriental  and  me- 
dieval— that  ia,  quietiatio  and  reactionary — tendeneies  of 
the  romantic  school.  In  1807  he  published  Dit  dmltehetk 
V<AkeahUcher ;  in  1810,  iSytXengeKhichte  der  Atiatichen 
Welt;  in  1813,  Lohengrin.  Once  more  he  waa  allured  back 
into  politica.  Under  the  general  riaing  againat  Napoleon 
whico  followed  his  disaster  in  Russia  and  his  defeat  at 
Leipsic,  Oorres  established  a  new  periodical,  the  Rheniih 
Mereury,  whose  suocess  was  so  great  that  Napoleon  called 
it  the  fifth  grand  power.  He  was  not  radical  now ;  he  ad- 
vocated the  establishment  of  a  German  confederation  of 
oonstitutional  monauvhies  under  an  emperor;  nevertheless 
in  1816  the  paper  was  suppressed.  For  GSrrea  waa  always 
a  noble-hearted  man,  and  his  anger  and  scorn  were  tre- 
mendous when  he  saw  how  coolly,  and  even  maliciously, 
the  Qerman  princes  broke  those  promises  of  liberal  con- 
stitutions which  in  the  days  of  their  troubles  they  had  given 
to  their  people.  His  book,  DttUtchland  vnd  di*  Rmolu- 
tion  (1820),  even  occasioned  the  Prussian  king  to  order  hii 
imprisonment  in  some  fortress.  He  fled  to  Switierland, 
where  he  lived  tiK  1827,  when  he  was  appointed  professor 
of  history  at  the  University  of  Munich.  During  his  resi- 
dence in  Switierland  he  published  Dai  Heldenbueh  von  Ivan 
(1820);  Europa  und  die  Revolution  {1822) ;  Bmannel  Sme- 
denborg  (1827),  etc.  A  new  change  took  plaoe  with  him. 
He  had  once  believed  in  the  spontaneous  development  of 
the  people  itself  towards  civilisation  and  freedom,  but  that 
idea  he  had  given  up  iq  despair.  Ha  next  hoped  to  find  in 
constitution^  govetnment  a  guarantee  for  the  happiness  of 
the  people,  but  this  confidenoe  he  now  lost.  He  looked 
down  on  all  government  with  contempt,  and  considered  the 
Church,  the  Roman  Catholic  Church,  as  the  only  means  left 
of  salvation.  In  this  spirit  are  all  his  later  books  written 
— .i4(ilaiia«ttM  (18.S8);  iie  ekrielliche  Myetik  (1842);  Di* 
Wallfahrt  naeh  Trier  (1845),  etc.  They  are  still  of  a  high 
character,  interesting  and  suggestive,  but  they  are  essen- 
tially reactionary.     O.  at  Munich  Jan.  27,  1848. 

Cleheks  Pctibsbn. 

Gor'tOB  (Samfxl),  b.  at  Oorton,  England,  about  1600, 
was  a  linen-draper  of  London ;  went  in  1636  to  Boston, 
Maas.,  whence  he  was  soon  expelled  for  heresy ;  was  ban- 
ished from  Plymouth  in  the  following  winter;  went  to  Aquid- 
neok  (now  Newport,  R.  I.),  where  he  was  publicly  whipped 
for  saying  that  the  magiatratea  were  "Jnat  asaea;"  removed 
to  Pawtuxet,  R.  I.,  and  waa  involved  in  lawsuits  about 
land;  went  (1642)  to  Shswomet  (now  Warwick,  R.  I.), 
whenoe  he  with  ten  of  his  followers,  "  Gortonians,"  were 
abducted  by  forty  soldiers  from  Massachusetts,  and  were 
tried  at  Boston  as  "  damnable  heretics,"  and  aentenoed  to 
hard  labor  in  irons,  but  in  1644  the  sentence  was  com- 
muted to  banishment;  returned  to  Warwick,  R.  I.,  and  be- 
came a  preacher,  a  magistrate,  and  a  person  of  much  con- 
sideration. Author  of  several  religioua  worka.  D.  in  Rhode 
laland  in  1677.  Hia  sect  survived  for  many  years,  and  hia 
followers  were  ealled  "Nothingarians,"  because  they  re- 
pudiated religions  forms  of  every  kind  and  recognised  no 
ministry. 

•  Goit'schakoffCALcx  AIDER  Michaslowitsch),  PancB, 
obancellor  of  the  Russian  empire,  and  generally  con- 
sidered as  one  of  the  ablest  statesmen  of  Europe,  was  b. 
in  1799,  and  belongs  to  one  of  the  oldest  and  most  cele- 
brated families  among  the  Russian  nobility.  He  waa  edu- 
cated at  the  Academy  of  Tsarakoe-Selo,  and  entered  the 
diplomatic  service  in  1824  as  secretary  to  the  Russian  am- 
bassador in  London.  In  different  diplomatic  positions  at 
Vienna,  Florence,  Stuttgart,  and  other  cities  he  acquired  a 
large  experience  and  showed  considerable  dexterity,  but  it 
was  his  eminent  aucoeae  in  keeping  Auatria  neatral  during 
the  Oriental  war,  at  whioh  time  he  represented  Russia  at 
the  court  of  Vienna,  which  first  made  him  eonspiouous  as 
a  diplomate.  In  1856  he  suoeeeded  Count  Nesselrode  as 
minister  of  foreign  affaira,  and  hia  notea  to  the  Weatern 
powers  during  the  Polish  insurrection  in  1863  made  a  most 
decisive  impression  in  Europe,  and  no  doubt  prevented 
foreign  interference.  Since  1862  he  has  the  title  of  chan- 
cellor. 

Gomclipoor')  town  of  British  India,  in  the  presidency 
of  Agra,  on  the  Raptee,  It  is  the  eapital  of  a  district  of 
the  same  name,  which  is  situated  between  Nepaul  and 
Oude  and  contains  an  area  of  7346  square  miles,  with 
2,376,000  inhabiUnts.  The  eity  has  a  pop.  of  54,529; 
most  of  its  houses  are  built  of  clay. 

Go'ry  Dew,  a  reddish  slime  sometimes  seen  on  cellar- 
walls  and  in  other  dark,  shady  places.  It  is  caused  by  the 
growth  of  Palmella  ementa  and  other  confervaoeons  plants, 
allied  to  those  which  produce  the  so-called  red  snow. 

Gttach'ea  (Rt.  Hon.  Gboboc  Joaohik),  b.  in  London 
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in  1831  of  Qermsii  parentage ;  waa  odneated  at  Rugby  and 
Oriel  College,  Oxfonl ;  entered  meroantile  life  in  18S3 ;  wa« 
returned  to  Parliament  for  Loadon  (1863)  as  a  Liberal; 
vice-president  of  the  board  of  trade  and  director  of  the 
Banit  of  England  1866-66 ;  wa<  awom  of  the  priry  oounoil 
1865 ;  ohanoellor  of  the  duchy  of  Lancaster  1866 ;  preeident 
of  the  poor-law  board  1868-71 ;  Rrit  lord  of  the  admiralty 
1871-74.   Author  of  The  T/uoiy  of  Foreign  Exchange,  1863. 

GoB'hawk  (i.  «.  "gooae-hawk"),  properly,  the  Attur 
palnmbarive  of  Europe,  a  bird  much  employed  in  ancient 
nlconry,  though  not  reckoned  one  of  the  "  noble  "  falconi, 
beoanae  it  flies  near  the  ground  and  overtakee  ita  prey, 
while  the  noble  faloone  fly  aloft  and  atoop  downward  upon 
their  riotima.  It  ia  represented  in  America  by  the  nearly- 
related  apeciea  Attur  atricapUliu,  called  alao  goshawk. 
Many  other  species  are  known.  The  chief  diatinguiahing 
mark  ia  the  festoon  at  the  end  of  the  upper  mandible.  The 
young  of  the  goahawk  ia  the  falcon  gentU  of  former  days. 

Go'ahen  ia  the  name  of  the  district  of  Lower  Rgypt  in 
which  Jacob  and  faia  family  settled,  and  where  his  descend- 
ants were  kept  in  thraldom  by  the  Egyptians  until  delivered 
by  Moaea.  The  exact  site  of  the  district  has  not  yet  been 
ascertained.  It  is  certain,  however,  that  it  lay  between  the 
eastern  braneh  of  the  Nile  and  the  Red  Sea. 

Goshen,  post-tp.  of  Litchfield  oo.,  Conn.,  20  miles  W. 
of  Hartford.  It  contains  the  highest  land  in  the  State.  Its 
soil  is  fertile,  and  there  aro  manufootures  of  leather,  doors, 
sash,  blinds,  soap,  etc.     Pop.  1223. 

Goshen,  tp.  of  Stark  co.,  HI.    Pop.  1270. 

Goshen,  city,  oap.  of  Elkhart  co.,  Ind.,  halfway  be- 
tween Toledo  and  Chicago,  on  the  Lake  Shore  and  Michi- 
gan Southern  R.  R.  It  haa  an  elegant  court-house,  7 
oburohes,  a  national  and  2  private  banks,  3  newspapers,  2 
large  flouring-mills,  2  saw-mills,  2  maehioe-ahops,  a  wool- 
len-mill, an  oil-mill,  wagon,  furniture,  aash  and  blind,  and 
plough  factories,  stores,  etc.  The  lumber-trade  of  the  place 
u  over  6,000,000  feet  annually.  The  water-power  is  very 
great,  and  is  afforded  by  the  Elkhart  River.  Fop.  3133. 
Hdbrat  a  Bbamb,  Pkops.  "  Ooshem  Dkmoobat." 

Goshen,  tp.  of  Muscatine  co.,  Ia.     Pop.  1381. 

Goshen,  post-tp.  of  Hampshire  oo.,  Mass.,  12  miles  K. 
W.  of  Northampton,  has  quarries  of  granite  and  flagging- 
stone,  and  manufactures  of  lumber.  It  afforda  many  in- 
tereating  minerals.     Pop.  368. 

Goshen,  post-tp.  of  Sullivan  eo.,  N.  H.,  47  miles  W. 
of  Concord.  It  has  3  churches,  and  manufactures  of  leath- 
er, lumber,  wooden  wares,  etc     Pop.  607. 

Goshen,  post-v.  and  tp.  of  Orange  eo.,  N.  T.,  on  the 
Erie  R.  R.,  60  miles  from  New  York.  It  ia  balf-shire 
town,  with  eourt-honae,  olerk'a  and  sorrogate'a  offieea. 
First  settled  in  1772,  and  incorporated  in  1809.  It  haa  2 
banks,  1  savings  institution,  4  ohnrches,  sohools  for  both 
sexes,  2  newspapers,  3  botela,  foundry,  carriage,  and  aaah 
and  blind  factories,  drain-tile  and  brick  works,  dry -goods, 
grocery,  hardware,  jewelry,  and  drug  stores,  with  all  the 
minor  branches  of  trade,  and  waterworks  supplying  an 
abundance  of  pur«  water.  It  has  two  branch  railroads, 
the  Ooshen  and  Deokortown,  12  miles,  and  the  Walkill  Val- 
ley, running  N.  to  Kingston,  43  milea.  Prineipal  buaineas, 
dairying.     Pop.  of  v.  2206 ;  of  tp.  3903. 

ChAS.  MKiiD,  Ss.  "  SUOCBAT." 

Goshen,  tp.  of  Auglaiie  oo.,  0.    Pop.  624. 

Goshen,  tp.  of  Belmont  oo.,  0.     Pop.  2163. 

Goshen,  tp.  of  Champaign  oo.,  0.    Pop.  1965. 

Goshen,  post-v.  of  Clermont  eo.,  0.,  ia  the  seat  of  a 
female  aeminary.  It  is  24  miles  E.  by  N.  of  Cincinnati. 
Pop.  274;  of  Goshen  tp.  1876. 

Goshen,  tp.  of  Hardin  co.,  0.     Pop.  928. 

Goshen,  tp.  of  Mahoning  oo.,  0.    Pop.  1475. 

Goshen,  tp.  of  Tuscarawas  co.,  0.,  on  the  Lake  Shore 
and  Tuscarawas  Valley  R.  R.  It  contains  the  village  of 
New  Philadelphia  (which  see).    Pop.  4660. 

Goshen,  tp.  of  Clearfield  eo..  Pa.    Pop.  468. 

Goshen,  tp.  of  Addison  co.,  Vt.,  6  miles  N.  E.  of  Bran- 
don.    It  has  manufactures  of  lumber.     Pop.  .130. 

Goshen  Hill,  tp.  of  Pike  co.,  Ala.    Pop.  1268. 

Goshen  Hill,  poat-tp.  of  Union  co.,  8.  C.   Pop.  1431. 

Gos'lar,  town  of  the  Oerman  empire,  in  Hanover,  on 
the  Uoae.  It  ia  a  very  old  town,  datiiig  back  to  the  time 
of  Henty  the  Fowler  (022),  but  moat  of  ita  old  splendor  ia 
now  lost.  Of  ita  fortiSoations  only  one  tower,  Der  Zmnger, 
remains.  Of  ita  cathedral  only  the  poieh  ia  left.  The  im- 
perial palace  is  now  a  com  magarine.  It  derives  its  preaent 
importance  moatly  from  the  neighboring  minea.     Pop.  7730. 

Gos'nold,  tp.  of  Dukea  eo.,  Mass.,  eompriaing  the 
Klixabbth  Islands  (which  see).    The  islands  were  settled 


in  1602  by  a  eolony  under  Bartholomew  Oosnold,  bat  wen 
soon  abandoned.  The  Penikeae  lobool  of  natural  seienos 
is  in  this  town.     Pop.  89. 

Gosnold  (Babtholohbw),  an  English  mariner,  who 
first  appears  as  an  associate  of  Raleigh  in  his  nnsiMoessfnl 
attempt  to  found  a  eolony  in  Virginia.  In  1602  he  sailed 
in  a  ship  containing  twenty  colonists  for  New  England  ; 
steered  directly  across  the  Atlantic,  instead  of  taking  the 
eirouitoos  southern  coarse  previously  chosen  by  naviga- 
tors. He  entered  Massachusetts  Bay,  named  Cape  Cod, 
discovered  No  Man's  Land,  and  named  it  Martha's  Vina- 
yard  (a  name  since  given  to  a  much  more  importaot  neigh- 
boring island),  and  planted  his  colony  on  Cuttyhunk  (now 
in  the  township  of  Oosnold,  Mass.);  but  the  settlers  be- 
came discouraged  and  soon  returned.  In  1606  be  led  an- 
other colony  to  Virginia,  which  settled  at  Jamestown.  J>. 
in  Virginia  Aug.  22,  1607. 

Gos'pel  and  Gospels.  Ooapel  [Ang.-Sax.  god-tptU, 
"  good  spell "]  is  the  English  equivalent  for  the  Qreek 
cMtyvAtw  (from  tl,  "  well,"  "  good,"  and  ainri^UiM,  to  "  bear 
message,"  to  "bring  tidings,"  aisyyvAija,  to  "announea 
good  news")  and  the  Latin  evangelitim.  It  means  (1) 
good  news,  glad  tidings  (originally  a  thankagiving  or  aao- 
rifice  for  good  newa);  (2)  glad  tidings  of  salvation  by 
Christ;  (3)  the  historical  records  of  this  salvation,  or  of  the 
life,  death,  and  resurection  of  Christ  for  the  salvation  of  the 
world,  or  the  gospel  history,  which  we  have  in  a  fourfold 
form. 

1.  The  Canonical  Qotpelt. — They  are  properly  only  one 
and  the  same  gospel,  in  its  fourfold  aspect  and  relation 
to  the  human  race  ("the  fourfold  gospel,"  Tcrpj^iop^m 
cMyyMtor,  according  to  Ircnseua).  Hence  they  are  styled 
ia  ancient  MSS.  the  Goapel  according  to  (not  of)  Matthew, 
Mark,  Luke,  and  John.  The  firat  and  fourth  are  by  apos- 
tles; the  second  and  third  by  pupils  of  the  apostles,  and 
thus  indirectly  apostolical.  Mark  is  closely  connected  with 
Peter  (as  his  "interpreter"),  Luke  with  Paul  (as  hia  com- 
panion in  missionary  travel  and  work).  The  firKt  three 
were  written  between  A.  D.  60  and  70,  certainly  before  the 
destruction  of  Jerusalem,  to  which  they  point  as  a  future 
event.  The  last  was  probably  written  towards  the  close  of 
the  first  century,  at  Ephesua.  Before  the  end  of  the  second 
century  they  were  generally  received  and  used  in  the 
churches  as  one  collection.  This  is  confirmed  by  the  inde- 
pendent testimonies  of  the  Ante-Nicene  Fathers  (Justin 
Martyr,  Tatian,  Irenieus,  Tertullian,  Origen,  etc.),  by  the 
Onoslics,  and  other  heretics.  Tbey  arc  not  complete  biog- 
raphies of  Jesus,  but  selections  of  characteristic  features 
as  they  seemed  most  important  to  each  evangelist  for  the 

Sarpose  of  leading  hia  readers  to  the  faith  that  Jeans  of 
faaareth  is  the  promised  Messiah  and  Saviour  of  men. 
Bach  Ooapol  has  a  marked  individuality,  oorrespondtng 
to theauthors education, talent, taste, andmlssion.  Matthew 
wrote  in  Palestine  and  for  Jews,  to  show  them  that  Jesus 
is  the  fulfiller  of  prophecy  and  the  true  King  and  Lawgiver 
of  Israel ;  Mark  in  Rome,  for  Roman  readers,  to  exhibit 
Jesus  as  the  mighty  Wonder-worker  and  Son  of  God; 
Luke,  for  Greeks  and  Gentiles,  to  set  Him  forth  as  the 
univeral  Saviour  of  all  men ;  John,  for  Jewish  and  Gentile 
Christians  combined,  and  for  all  fntnre  ages.  Matthew 
(formerly  a  tax-gatherer  and  accustomed  to  keeping  ae- 
counts)  follows  the  topical  and  mbrical  order;  Luke  (an 
edneated  Hellenist  and  a  physioian),  the  chronological  or- 
der; John  (the  trusted  bosom  friend  of  Christ)  combines 
both  with  an  internal  development  of  the  growing  antag- 
onism between  Christ  and  carnal  Judaiam ;  Mark  givea, 
as  from  the  first  impreaaiona  of  hia  master,  the  impulsive 
Peter,  fresh,  rapid,  graphic  sketches..  The  first  three  evan- 
gelists agree  much  in  matter  and  language,  and  are,  con- 
sequently, called  Sgnoptut$  (their  Gospels  the  ijrffoph'e  Gos- 
pels) ;  John  stands  alone,  as  the  ideal  and  spiritual  evan- 
gelist who  introduces  us  into  the  holy  of  holies ;  bis  Gospel 
is  the  purest,  deepest,  and  sublimast  of  all  litarary  oom- 
positions,  the  Gospel  of  Gospels,  "the  one,  true,  tender, 
main  Gospel,"  "  the  heart  of  Christ"  (See  Sohaff's  special 
introduction  to  Laxob's  Com.  on  John.)  Yet  the  first  thra* 
are  just  as  necessary,  and  give  the  historical  basis,  the  di- 
vine humanity  of  Christ,  while  John,  going  back  to  the  eter- 
nal Logos,  presents  to  us  the  incarnate  divinity  of  Christ. 
The  discrepancies  among  the  Gospels  in  minor  details 
oonfirm  the  independence  and  credibility  of  the  authors. 
The  genuineness  and  trnthfulness  of  these  books  rest  on 
stronger  evidence  than  that  of  any  other  historical  reoords, 
ancient  or  modem.  This  has  been  aoknowledged  by  emi- 
nent writers  who  are  free  from  all  doctrinal  or  sectarian  bias. 
Goethe  says:  "  I  regard  the  Gospels  as  thoroughly  genuine, 
for  we  see  in  them  the  reflection  of  a  majesty  whieh  pro- 
ceeded from  the  Person  of  Chriat — a  migeaty  which  la  as 
divine  as  anything  that  ever  appeared  on  earth."  Rous- 
seau remarks  that "  the  gospel  history  oan  be  no  flotion,  else 


wm 


byOQOgi 


G08P0RT— GOTHIC  ARCHITECTURE. 


611 


tbe  inrentor  would  be  graater  than  the  hero  (r<iic«iitciir  en 
tmitplHt  fton»anl  que  h  hirot);"  or  (as  Theodore  Parker 
Bayti)  It  would  take  more  than  a  Jeaui  to  forge  a  Jeaus. 
And  yet  the  Jeana  of  the  QoipWa  is  admitted  to  be  the 
pureat  and  higheat  eharaoter  eoneeivable.  If  there  is  no 
troth  and  reality  in  Him,  it  is  nowhere  elae  to  be  found. 
Take  away  the  hiatoriaal  Christ,  the  Life  and  Light  of  the 
world,  and  human  life  and  history  are  aa  dark  as  midnight, 
an  insorutabla  enigma.  (For  detaila  see  arta.  Uarmory  or 
THE  Qospcu,  Matthew,  Mark,  Luke,  and  Johx.) 

LileratHn. — This  has  immensely  tnereased  within  tho 
last  thirty  years,  in  oonneetion  with  the  very  numerons 
ZiVm  of  Jesns  by  Sohleiermaoher,  Strauss,  Neander,  Ewald, 
Lange,  Keim,  EUioott,  Andrews,  Farrar,  ete.  See  the  orit- 
ical  introdnotlons  to  the  New  Testament  by  De  Wette, 
Rensa,  Bleek,  Daridaon,  Oaerike,  Weseott  {Introd.  to  the 
OotpeU) ;  the  commentaries  on  the  Goapels  by  Olshansen, 
Se  Wette,  LUcke,  Tholnok  (on  John  only),  Bleek,  Meyer, 
Linge,  Nasi,  Alford,  and  Wordsworth ;  and  monographs 
on  the  several  Qospels,  especially  that  of  John,  too  numer- 
ons to  be  mentioned  here.  Tischendorf :  When  were  our 
Ootpeh  eompotedt  (4th  ed.  1866,  translated  into  several 
languages,  even  the  Russian  and  Turkish)  makes  an  able 
plea  for  the  genuineness  of  the  Qoapels  from  historical, 
evidence.  Compare  the  careful  bibliographical  lists  of  Uase, 
in  his  Leben  Jem,  5th  ed.  1865,  p.  22  eeq.,  and  of  Ezra 
Abbot,  in  Smith's  Bibl.  Dictionary  (Abbot's  and  Haokett's 
ed.),  vol.  ii.  pp.  959-961. 

2.  Apoerypkal  Qotpeh. — A  number  of  biographies  of 
Jesus  and  the  holy  family,  purporting  to  come  from  apos- 
tle* or  their  pnpils,  but  written  in  the  second,  third,  and 
later  eentnries  by  unknown  anthora,  to  fill  out,  for  the 
ntisfaction  of  an  idle  and  morbid  curiosity,  the  vaoan- 
eiea  left  by  the  chaste  modesty  and  veracity  of  the  evan- 
gelists, especially  in  the  hiatory  of  the  infancy  of  Christ 
and  His  descent  into  Hadea.  They  are  the  first  specimens 
of  religious  novels,  replete  with  extravagant  fancies  and 
nnnatnral  miracles  which  the  boy  Jesus  is  said  to  have 
performed  for  ostentation  and  amusement.  They  are  also 
glorifications  of  Mary  and  the  holy  family.  They  are  re- 
lated to  the  eanouical  Oospels  as  tho  counterfeit  to  the 
genuine  ooin,  as  caricatnres  to  tho  original.  They  furnish 
indireotly  a  strong  argument  for  the  historical  Oospels, 
and  enable  us  to  trace  some  of  the  traditions  and  super- 
stitions of  the  mediseval  Chnrch  to  their  proper  source. 
This  is  their  only  use.  They  have  no  historical  or  doctrinal 
or  literary  value  whatever.  The  principal  of  these  apoory- 
phalprodnctions  are  the  Ootpel  of  Jamee  [Protevangelium) ; 
the6'o«pe/  of  Petudo-MattkeiB  on  the  Infancy  of  Marjf  and 
Jeetu;  the  Ooepel  of  the  Ifatimit/  of  Mary;  the  Ootpel  of 
Joeeph  the  Carpenter;  the  Ootpel  of  Tkomat;  the  Ootpel  of 
Nicodetnne;  the  Acta  of  Pontine  Pilate;  and  his  Letter  to 
Tiberiut  on  the  death  of  Christ.  The  references  in  the  Ko- 
ran to  the  gospel  history  are  from  these  apocryphal  sources. 

Literature. — Thilo,  Codex  ApocrypJtua  Nov.  Tett.,  Leip- 
.sie,  1832;  TlSCHENDOnp,  Evangelia  apocrypha,  Lcipsie, 
1853;  the  same,  De  Evang.  apocr.  origine  et  u«»,  1R31 ; 
CowpER,  The  Apocryphal  Ooepel;  London,  1867  ;  B.  HOF- 
liAX!t,  Dot  Leben  Jeen  nach  den  Apokryphen,  Leipsie,  1851. 

Philip  Schafp. 

Gos'port,  town  in  England  In  the  county  of  Hants, 
directly  opposite  Portsmouth.  It  is  the  scat  of  the  Royal 
Clarence  victualling-yard,  with  its  breweries  and  bakeries, 
and  has  large  iron-foundries  for  the  manufacture  of  anchors 
and  iron  cables,  and  extensive  storehouses  for  every  kind 
of  naval  provisions.     Pop.,  inolnding  Alverstoke,  22,638. 

Gocport,  post-tp.  of  Clarke  CO.,  Ala.,  on  the  Alabama 
River,  100  miles  N.  by  £.  of  Mobile.     Pop.  600. 

6ospoit«post-r.  of  Wayne  tp.,  Owen  co.,  Ind.,  on  the 
W.  fork  of  Wnite  River,  at  the  crossing  of  the  Louisville 
New  Albany  and  Chicago  and  the  Indianapolis  and  Vin- 
eennes  R.  Rs.,  44  miles  S.  W.  of  Indianapolis.  It  has  one 
weekly  newspaper.    Pop.  860, 

Gotport,  post-T.  of  Washington  tp.  Marion  oo.,  la. 
Pop.  108. 

Gosport,  tp.  of  Rockingham  oo.,  N.  H.,  consists  of 
Star,  White,  and  Londoner's  islands,  belonging  to  the  Isles 
OP  Shoals  (which  see).  The  remaining  four  islands  of  the 
group  are  in  Maine.— Oosport  Village,  on  Star  Island,  is  a 
Bshing-towD,  9  milea  S.  E.  of  PorUmouth.  White  Island 
light  is  in  lat.  42°  68'  N.,  Ion.  70"  37'  30"  W.     Pop.  94. 

Gosport,  suburb  of  Portsmouth,  Va.,  on  the  Elisabeth 
River,  2  miles  S.  of  Norfolk,  has  a  large  and  excellent 
government  dry  dock  and  navy-yard.     It  is  in  Norfolk  co. 

Gos'samer,  the  long  light  filaments  spun  by  certain 
small  spiders.  Some  of  these  float  in  the  air  and  carry  the 
spider  with  them,  perbapa  in  search  of  prey.  Others  are 
stretched  upon  the  ground,  and  are  believed  to  serve  to 
eoUect  tbe  dew,  of  which  many  spiders  have  been  observed 


to  drink  very  ftwjnently.  In  tbe  folk-lore  of  varions  nations 
they  are  regarded  aa  ahreds  of  the  Virgin  Mary's  neok- 
cloth,  which  she  oast  away  at  the  time  of  her  assumption. 
Goaae  (Philip  Henry),  F.  R.  6.,  b.  in  Worcester,  Eng- 
land, Apr.  6,  1810;  lived  in  Newfoundland  1827-35,  in 
Canada  1835-38,  and  in  Alabama  1838-39,  wben  he  re- 
turned to  England.  Author  of  Lettertfrom  Alabama;  The 
Canadian  Ifaiuraliit,  1840;  Bird*  of  Jamaica,  184T  (he 
was  in  Jamaica  1844-45) ,  an  Atlae  of  lUuetratione  for  tbe 
foregoing  work ;  A'aturaliet'e  Sofoum  in  Jamaica,  1851 ; 
Jfatural  ffutory,  4  vols.,  1848-51 ;  Ocean  Detcribed;  Riven 
of  the  Bible,  1850 ;  Hietory  of  the  Jewe,  1851 ;  Textbook  of 
Zoology,  1851 ;  Aeeyria,  1852 ;  A  Naturaliet*$  liamhlet, 
1853;  The  Aquarium,  1854,  Handbook  of  Marine  Aqun- 
rium,  1855  ;  Marine  Zoology,  1856 ;  Omphalot,  1857  :  Eren- 
ingt  at  the  Microecope,  1859;  Aomanee  of  Natural  Hietory, 
1860-62 ;  Land  and  Sea,  1865 ;  and  other  works. 

Gosselies,  town  of  Belgium,  in  the  province  of  Hain- 
aat.  The  neighboring  coal-mines  are  important  Pop.  6757. 

GosselUn  (Pascai,  FRAXfOis  Josbph),  b.  at  Lille, 
France,  Dee.  6,  1761 ;  made  extensive  journeys  (1773-40) 
for  tbe  observation  of  facts  regarding  ancient  geography ; 
and  after  this  time  carried  on  his  studies  for  some  years  at 
the  public  expense.  In  1790  hewasehosento  the  Academy. 
In  1799  he  waa  made  director  and  keeper  of  medals  for  the 
National  Library.  In  1816  he  became  one  of  tbe  chief 
editors  of  the  Journal  dee  Savante.  D.  at  Paris  Feb.  7, 
1830.  Among  his  most  important  works  are  Oeographi* 
dee  Orece  analyefe  (1790) ;  Rechcrchee  eur  la  geographic 
dee  ancient  (1798-1818),  besides  a  large  number  of  valuable 
monographs  upon  ancient  geography,  and  an  Atlat  dee 
Cartee,  with  75  maps. 

Go'ta  [Swed.  OSIa-elfi,  a  large  river  in  Southern  Swe- 
den, carrying  the  water  from  Lake  Wener  to  the  Cattcgat. 
It  is  celebrated  fur  tho  romantic  beauty  of  its  shores  and 
for  its  magnificent  cataracts,  of  which  Trollhatta  ("the 
witch's  cap ")  is  on*  of  the  most  brilliant  and  imposing 
in  the  world.  To  make  the  river  navigable,  and  to  connect 
it  with  the  Baltic  through  Lakes  Wener  and  Wetter,  a 
system  of  looks  and  canals  (Trollhiltta and Oota  Canal)  has 
been  constructed,  which  is  an  admirable  work  of  engineer- 
ing art,  and  very  costly. 

Gotama.    See  Oactaha. 

Go'tama,  an  East  Indian  logician,  the  reputed  antbor 
of  the  ffyiya  Stttra,  which  in  its  present  form  is,  however, 
in  part  the  work  of  commentators.  The  time  of  Qotama's 
life  is  quite  unknown,  but  most  scholars  assign  him  a  high 
antiquity.  The  related  events  of  his  life  are  purely  fabu- 
lous. It  was  believed  by  Sir  William  Jones  that  Aristotle 
borrowed  the  syllogism  from  Ootama'a  writings ;  but  this 
opinion  is  now  rejeoted  by  most  critics,  as  is  also  the  belief 
that  Ootama  was  indebted  to  the  Greeks. 

Go'tha,  town  of  Oermany,  the  oanital  of  the  duchy  of 
Saxe-Coburg-Ootha,  on  the  left  bank  of  the  Leine.  Its 
old  walls  and  fortifleations  have  been  transformed  into 
boulevards  and  promenades,  and  the  whole  city  has  a  mod- 
em and  elegant  appearance.  The  dneal  palace,  Fricden- 
stein.  Is  a  considerable  building,  and  eontaius,  besides  a 
library  of  150,000  volumes,  a  very  fine  oolleclion  of  coins 
and  medals.  Ootba  is  the  seat  of  much  literary  enter- 
prise (the  Ootha  Almanac,  the  geographical  establishment 
of  Justus  Perthes,  eto.)  and  eonaidenble  industry  and  trade. 
Pop.  20,591. 

Go'tha  AI'manao  {Almanaeh  de  Ootha),  an  annnal 
register  containing  lists  of  government  offlcials,  genealo- 
gies of  Qerman  princely  fomilies,  necrology,  diplomatio 
intelligence,  statistics,  etc.  It  is,  espeeially  of  late  years, 
a  work  of  very  great  value.  It  is  published  at  Ootha,  in 
Oermany.  From  1764  to  1804  it  was  published  in  the  Ger- 
man language.  From  that  time  till  the  present  it  has  been 
published  both  in  French  and  German. 

Go'tham  ( Ooleham),  a  parish  of  Notts,  England,  whose 
people  have  been  (according  to  Thoroton)  famous  ever  since 
King  John's  time  for  their  stupidity ;  so  that  "  a  wise  man 
of  Gotham  "  became  a  synonym  for  a  fool.  Irving  in  his 
Salmagundi  applied  the  name  Gotham  to  New  York,  and 
the  appellation  is  still  a  familiar  one  in  the  U.  S.  (For 
traditional  explanations  of  tbe  origin  of  the  phrase  "  wise 
men  of  Gotham,"  see  W.  A.  Wheeler's  2>iet.  of  Noted 
Namee  of  Fiction.) 

Goth'ic  Arch'itectare  has  been  treated  of  in  the 
article  on  Architecture,  so  far  as  regards  its  sBstbetical 
character,  and  its  connection  with  that  period  of  modern 
civilisation  during  which  it  originated,  and  whose  artistic 
representative  it  is.  We  add  here  a  few  items  of  ita  sys- 
tem of  construction  and  of  its  history.  With  the  intro- 
dnetion  of  tbe  pointed  arch,  which  is  tbe  most  prominent 
featnre  of  the  Ootbio  style  and  the  leading  principle  in 
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iti  arohiteotonio  lyttem,  that  somewhat  bear;  and  gloom; 
aspect  disappeared  which  still  hovered  over  the  buildings 
of  the  Romanesque  style,  and  the  organisation  of  the  dead 
masses  was  carried  through  with  such  a  minuteness  and 
harmony  that  the  whole  building  looked  like  a  living  being. 
On  entering  the  Gothic  cathedral,  with  its  vaults  floating 
aloft  on  delicate  ribs  branching  off  from  the  top  of  its 
stately  pillars,  the  modern  critic  feels  himself  so  strongly 
reminded  of  the  dome  of  the  forest  that  he  declares  the 
building  to  be  an  imitation  of  nature ;  but,  however  that 
may  be,  a  closer  study  shows  that  this  andacioas  construc- 
tion rests  on  the  most  subtle  calculations.  The  first  ad- 
vantage which  the  pointed  arch  offered  over  the  semi- 
oircnlar,  and  that  one  which  probably  led  to  its  adoption, 
lay  in  the  oironmstanoe  that  it  allowed  arches  of  different 
span  to  be  combined  into  the  same  system,  as  by  construct- 
ing them  on  different  radii  they  could  bo  carried  to  the 
same  height.  Thus,  it  became  as  easy  to  vault  an  oblong 
ai  a  square  place,  and  a  much  greater  freedom  was  at- 
tained for  the  ground-plan.  But  there  was  another  cir- 
cumstance which  proved  of  still  greater  consequence.  The 
tunnel-vault  pressed  with  equal  force  along  the  whole  line 
of  its  abutment,  and  the  thrust  was  lateral.  It  conse- 
quently demanded  vary  strong  and  solid  side-walls  to  rest 
on.  The  pressure  of  the  pointed  arch  was  more  perpen- 
dicular, smd  by  developing  the  groin-ribs  its  whole  force 
was  gathered  into  the  four  points  of  abutment,  which  it 
now  became  sufficient  to  support,  while  the  intermediate 
wall  might  be  broken  almost  at  pleasure.  ,  The  nave-pier 
was  folded  together  and  formed  into  a  pillar  which,  like 
a  bundle  of  columns,  arose  to  the  sustaining  point,  each 
shaft  teoeiving  there  its 
part  of  the  vault  to  carry. 
And  thus  room  was  made 
for  the  large  windows 
which,  filled  with  stained 
glass,  a  contemporary 
invention,  flooded  the 
vaults  with  a  soft,  sub- 
dued light,  that  actually 
touched  the  sense  of  sight 
like  the  shadow  of  the 
forest.  Alio,  the  exte- 
rior of  the  building  un- 
derwent characteristic 
changes  consequent  upon 
the  introduction  of  the 
pointed  arch.  As  the 
pressure  became  more 
and  more  eonoentrated 
in  single  points,  it  be- 
came more  and  more 
difficult  to  support  and 
secure  these  pofnts,  es- 
pecially to  enable  them 
to  resist  the  thrust  of 
the  wall.  Buttresses 
were  carried  along  the 
exterior  of  the  side-wall 
to  the  height  of  the  sus- 
taining point,  but  aa  the 
nave  rose  considerably 
above  the  aisles,  the  bnt- 
tresses  had  to  be  earned 
considerably  above  the 
height  of  the  wall  of  the  aisle,  and  to  be  connected  by 
arches  with  the  wall  of  the  nave.  These  flying  buttresses 
and  flying  arches  were  highly  ornamented  and  covered 
with  exquisite  stone  carvings,  which  at  some  distance  gave 
the  building  an  aspect  aa  if  a  veil  of  elegant  lace  had  been 
thrown  over  it. 

The  Qothic  style  which  flourished  fh>m  the  middle  of 
the  twelfth  to  the  middle  of  the  fourteenth  century,  origi- 
nated in  Paris  under  the  influence  of  the  rich  architectural 
monuments  of  Normandy,  Burgundy,  and  Provence,  and 
spread  very  rapidly  to  England,  Germany,  Italy,  Spain, 
and  the  Scandinavian  countries.  The  first  fully-developed 
example  is  the  cathedral  of  St.  Dcnii,  near  Paris,  conse- 
cratea  in  1144,  but  it  was  soon  followed  by  others  more 
magnificent  and  more  characteristic.  The  cathedral  of 
Notre  Dame  in  Paris  was  begun  in  1183,  Pope  Alexander 
III.  laying  the  first  stone.  In  1182  the  high  altar  was 
consecrated,'  in  122.3  the  W. front  was  finished;  in  1257  the 
southern  transept;  in  1312  the  northern.  The  length  of 
the  interior  is  390  feet;  the  width  of  the  transepts,  144 
feet;  the  height  of  the  vaults,  10&  feet;  and  of  the  towers, 
224  feet.  In  both  these  buildings,  however,  as  well  as 
in  the  beautiful  cathedral  of  Chartres.  built  11«5-1260, 
there  are  still  some  traces  loft  of  the  Romanesque  style, 
but  in  the  cathedral  of  Rheims,  begun  in  1212,  the  Gothic 
style  is  carried  through  to  the  smallest  detail,  and  the 


An  oglvsl  window  of  the  last  part 
of  the  fifteenth  century. 


cathedral  of  Amiens,  built  1220-88,  is  generally  con- 
sidered as  representing  the  highest  degree  of  perfection 
which  the  style  ever  reached.  Its  dimensions  are — length 
of  the  whole  edifice,  415  feet;  width  of  the  transepts,  182 
feet;  height  of  spire,  420  feet.  But  although  it  was  impossi- 
ble to  attain  any  higher  degree  of  refinement  and  elegance 
in  the  details  without  losing  something  of  the  nobleness  of 
the  general  character,  the  French  architect*,  in  their  rest- 
less eagerneia  after  progress  and  improvement,  pushed 
the  audacity  of  their  constructions  farther  and  farther. 
The  breadth  and  height  of  the  nave  of  the  cathedral  of 
Amiens  are  respectively  42  and  132  feet;  those  of  the 
cathedral  of  Beauvais  were  45  and  146,  but  twelve  years 
after  its  erection  (in  1284)  it  fell,  and  had  to  bo  rebuilt  on 
another  plan.  Stopped  in  this  line,  and  yet  passionately 
fond  of  novelties,  the  architects  now  subjected  the  details 
to  arbitrary  modifications,  and  the  decay  of  the  Gothic  style 
began  in  France  with  that  style  of  decoration  which  is 
called  FlambowaHt,  and  which  is  moat  oonspicuons  in  the 
tiaeework  of  the  windows. 

In  England  the  Gothic  style  was  introdueed  by  William 
of  Sena,  who  built  the  cathedral  of  Canterbury  in  1174. 
Then  followed  Westminster  Abbey  in  London,  built  1245-69, 
and  the  cathedral  of  Salisbury,  built  1220-58,  and  generally 
considered  the  most  perfect  example  of  the  Early  Exgti'th 
style.  In  the  fourteenth  century  a  movement  took  place 
somewhat  similar  to  the  Flamboyant,  and  the  most  celebrat- 
ed of  this,  the  Decorated  style,  are  the  cathedral  of  Exeter, 
built  1327-69,  and  that  of  York,  built  a  little  later.  In  the 
fifteenth  century  the  Decorated  style  was  succeeded  by  the 
Perpendicular;  and  with  this  movement  begins  the  decline 
of  the  Gothic  style.  But  Gothic  architecture  in  England 
was  by  no  means  a  repetition  of  French  models ;  it  was  an 
independent  adoption  and  followed  an  independent  course 
of  development.  Not  only  is  the  general  character  of  the 
French  and  English  buildings  of  this  style  very  different, 
but  also  their  plan  and  construction  show  striking  differ- 
ences. The  English  cathedral  is  square-ended,  the  French 
semicircular;  the  English  has  large  transepts,  the  French 
almost  none ;  the  English  is  long  and  low,  tne  French  short 
and  high.  The  cathedral  of  Salisbury  is  430  feet  long,  but 
its  nave  is  only  33  feet  wide  and  78  feet  high.  Less  origi- 
nal, and  consequently  less  interesting,  is  the  development 
of  the  Gothic  style  in  Germany,  though  it  is  represented 
by  several  fine  buildings,  of  which  the  cathedral  of  Cologne 
and  the  church  of  St.  Stephen  in  Vienna  are  the  most 
celebrated.  The  interior  of  the  latter  makes  a  somewhat 
peculiar  impression,  as  the  nave  and  the  aisles  are  nearly 
equally  high,  and  the  nave  without  windows ;  but  the  ex- 
terior is  very  richly  decorated,  and  the  spire,  435  feet  high, 
magnificent;  finished  in  1433.  Clkmehs  Petersim. 

Gothic  Language  and  Literature.  See  Ulpilas, 
by  Prof.  C.  Petersen,  A.  M. 

Goth'land,  or  Gottland  [Swed.  ffiftarfte],  the  sonth- 
ernmost  province  of  Sweden.  Area,  37,000  square  miles. 
Pop.  2,445,376.  The  northern  part  is  mountainous,  rich  in 
iron,  copper,  alum,  and  nickel,  and  covered  with  forests  of 
pine.  The  southern  part  is  very  fertile  and  well  suited  for 
agrioulture.  (See  Gottland.) 

GothSf  The^  occupied  originally  the  regions  along  the 
northern  and  north-eastern  shores  of  the  Black  Sea,  from 
the  mouth  of  the  Danube  to  that  of  the  Don.  Several 
centuries  before  our  era  one  or  more  swarms  of  these  Goths 
crossed  through  Central  and  Northern  Europe,  one  portion 
of  them  invading  and  conquering  Scandinavia,  and  the 
others  settling  S.  of  the  Baltic,  between  the  Oder  and  the 
Vistula.  Here  Pytheas  from  Marseilles,  who  calls  them 
Onttona,  visited  them  in  the  time  of  Alexander  the  Great; 
and  they  still  lived  here  when  Tacitns,  who  calls  them 
Qothonet,  wrote  his  Oermania.  It  was  not  until  the  third 
century  of  our  era,  however,  that  the  original  Goths  became 
known  to  the  Romans,  who  generally  confonnded  or  even 
identified  them  with  their  neighbors,  the  Golv.  Several 
modem  historians  believe  that  those  Goths  whom  the  Ro- 
mans met  at  the  Black  Sea  descended  either  from  the  Scan- 
dinavian or  from  the  Germanic  Goths ;  but  the  truth  is 
that  they  were  the  original  stem  from  which  those  two  other 
tribes  branched  off.  It  is  certain  that  the  Scandinavian 
and  Germanic  Goths  came  from  the  Black  Sea,  and  there 
is  not  the  least  proof  of  any  one  of  them  ever  returning. 
On  the  contrary,  such  a  movement  of  a  people  from  W.  to 
£.  would  at  that  time  have  been  extremely  difficult,  not  to 
say  impossible,  as  it  would  have  compelled  them  to  face 
and  fight  the  innumerable  swarms  which  poured  into  Eu- 
rope from  Asia,  all  moving  from  B.  to  W.  The  Goths  of 
the  Black  Sea  never  saw  the  Baltic,  but  their  brothers  did. 

During  the  reign  of  Alexander  Severus  (222-235  A.  D.) 
the  Goths  began  to  invade  the  Roman  province  of  Daoia. 
In  250  they  met  and  defeated  the  emperor  Decius  at  Philip- 
popolis,  and  the  following  year  they  defeated  him  a  aeeond 
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time,  and  killed  him.  In  S58  they  hsd  proonred  a  fleet  and 
took  Trebiiond,  and  in  2S2  thej  oame  vith  &00  veaaols  be- 
fore the  Pineal,  and  took  and  plundered  Athens.  They 
now  began  to  threaten  Italy,  bnt  in  269  the  emperor  CUu- 
dioa,  the  sneceeaor  of  Qallienas,  defeated  them,  rank  their 
fleet,  and  panned  them  into  Ht.  Hasmus,  in  whose  ravines 
as  many  of  them  are  said  to  hare  died  offamine  as  had  fallen 
in  the  battle.  In  spite  of  this  heary  reverse,  they  compelled 
(in272)  the  saooessor  of  Claudins,  Anrelian,  to  give  them  the 
i  province  of  Dacia,  where  they  settled,  and  where  they  kept 
I  comparatively  quiet  for  nearly  a  century ;  indeed,  one  part 
I  of  them,  the  so-called  Moesogoths,  who  settled  in  Mcesia, 
gave  np  war  altogether  and  became  an  agricultural  people. 
During  this  period  of  qniet  life  the  Goths  were  converted 
to  ChriMianity  by  Bishop  Ulfllas,  who  translated  the  Bible 
into  their  language,  and  it  was  also  during  this  period  that 
the  division  sprang  up  between  the  Ottrogotht,  living  along 
the  shores  of  the  Black  Sea,  and  the  Viiigotk*,  on  the  banks 
of  the  Danube  in  the  Daoian  provinces — a  division  which 
maintained  itself  through  the  rest  of  their  history.  When 
Theodosins  the  Great  died  in  395,  and  the  Roman  empire 
was  divided  between  Aroadius  and  Honorius,  the  Visigoths 
rose  and  began  to  wander.  They  first  invaded  Greece,  then 
Italy.  In  410  their  famous  king,  Alaric,  conquered  and 
sacked  Rome,  but  his  successor,  Athaulf,  after  marrying 
Honorius's  sister,  Placidia,  left  Italy  and  went  into  Gaul. 
In  412  the  Visigoths  crossed  the  Pyrenees  and  established 
a  large  and  flourishing  empire,  comprising  the  southern 

{)art  of  Fiance  and  the  northern  part  of  Spain,  with  Tou- 
ouse  for  its  capital.  Their  possessions  N,  of  the  Pyrenees 
they  lost  in  the  beginning  of  the  sixth  century,  being  oom- 
pelled  to  cede  them  to  Clavis,  the  king  of  the  Franks.  But 
in  Spain  they  prospered  till  the  beginning  of  the  eighth 
century,  when  (in  711)  they  were  routed  by  the  Saracens  at 
Xerea  de  la  Frootera,  their  empire  broken  up,  and  their 
name  as  a  people  wiped  out  of  the  map.    In  386  the  Ostro- 

I         goths  tried  to  cross  the  Danube,  but  were  completely  routed 

!         by  the  Romans,  and  hod  to  retreat  into  Lydia  and  Phrygia. 

I  Hence  they  went  with  Attila  on  his  campaign  into  Gaul, 
where  they  fonght  (452)  at  Chdlons-sur-Marne  against  their 
own  brethren,  the  Visigoths.  After  the  battle  they  settled 
for  some  time  in  Pannonia,  where  they  grew  strong  and  ex- 
acted a  handsome  yearly  tribute  from  the  emperor  of  Con- 
stantinople. But  their  greatest  success  they  achieved  under 
Theodonc,  who  roled  over  them  from  475  to  526.  First  he 
conquered  Bosnia,  Servia,  Wallashia,  Transylvania,  and 
Dalmatia  from  the  Bast  Roman  empire,  and  then  (in  488) 
he  descended  into  Italy,  defeated  Qdoaeer,  and  formed  a 
large  kingdom,  bounded  N,  W.  and  V.  by  the  RhSne  and 

I  the  Danube,  and  with  Ravenna  for  its  capital.  Theodorio 
was  not  only  a  man  with  a  natural  talent  as  a  general  and 
statesman,  but  also  a  man  of  oolture.  Italy  was  better 
governed  under  him  and  his  successors  than  it  had  been  for 
the  previous  two  centuries;  but  soon  after  his  death  the 
East  Roman  generals,  Belisarius  and  Narses,  succeeded  in 
breaking  down  the  Ostrogothio  empire  in  Italy,  and  with  the 
death  of  Teias,  the  last  king  (in  553),  even  the  name  of  the 
nation  vanished  from  history.  Clehbhs  Petebsek. 

Got'tenbnrg  [Swed.  O'dlaborg],  town  of  Sweden,  in  the 
province  of  Gothland,  on  the  Gota,  near  its  mouth.  It  has 
an  excellent  harbor  and  a  considerable  trade,  exporting  iron, 
copper,  timber,  tar,  and  Bsh.  Also  as  a  manufacturing  place 
it  IS  rising;  its  shipbuilding  and  manufactures  of  sailcloth 
are  important.     Pop.  59,329. 

Got'teschalk,  or  Godescalc  {Ootkaehaleut  Fulgen- 
tivu),  b.  at  Mentz,  Germany,  about  806;  became  a  Bene- 
dictine of  Fulda,  where,  wishing  (829)  to  return  to  the 
world,  he  was  restrained  by  the  abbot  Raban ;  studied  at 
Paris  and  Orbais ;  devoted  himself  to  the  study  of  Angus- 
tine  and  the  propagation  of  the  predestinarian  doctrines; 
was  everywhere  opposed,  especially  by  Nothingns,  bishop 
of  Verona,  and  by  his  old  master  Raban,  now  archbishop 
of  Hents ;  condemned  by  the  Council  of  Ments  848 ;  tried 
by  Hincmar  of  Rheims  and  Charles  the  Bald  at  Quiercy 
(849  A.  D.) ;  flogged  in  presence  of  the  king  and  bishops, 
and  imprisoned  for  life  in  the  abbey  of  Hautvilliers,  where 
he  d.  Oct.  30,  867,  Hincmar  denying  him  the  consolations 
of  the  Church  in  his  last  hours.  Remigins  of  Lyons,  Fnl- 
gentius  of  Troyes,  and  Ratramn  of  Corby  were  among  his 
defenders,  and  Scotas  Erigena  wrote  a  treatise  against 
him.  A  Life  of  Gotteschalk  by  Archbishop  Ussher  ap- 
peared in  1631,  and  Mauguin  in  1650  published  the  exist- 
ing fragments  of  his  works. 

Gott'land,  or  Gothland,  an  island  in  the  Baltic  be- 
longing to  Sweden,  and  situated  in  lat.  56°  55'  N.  and  Ion. 
IgoiO'E.  Area,  1227  square  miles.  Pop.  41,575.  Wisby, 
its  principal  town,  was  once  a  most  flourishing  oity  belong- 
ing to  the  Hanseatio  League;  now  it  is  in  ruins.  (See 
Ootblaiid.) 
GM'tiBgeky  town  of  Pnuaia,  in  the  provinoe  of  Han- 


over, on  the  Leine,  It  has  a  neat  and  quiet  appearanoe,  ' 
and  some  manniaetures  of  woollens,  tobacco,  and  leather, 
but  it  depends  chiefly  on  its  university,  with  which  are 
connected  an  exoeUent  library  of  400,000  vols.,  a  museum, 
a  botanical  garden,  an  observatory,  an  anatomical  theatre, 
a  chemical  laboratory,  and  other  scientific  institutions.  It 
was  founded  in  1737  by  George  II.,  king  of  England  and 
elector  of  Hanover,  and  the  magnificent  scale  on  which  it 
was  established  and  maintained  made  it  soon  one  of  the 
moat  oelebrated  universities  of  Germany.  In  this  century 
the  University  of  Berlin,  founded  in  1810,  has  thrown  it 
somewhat  into  the  shade.  Its  number  of  students,  which 
in  1823  amounted  to  1547,  fell  in  1831  to  112.3,  and  in  18.34 
to  860.  In  1837  five  of  its  most  celebrated  professors — 
among  them  the  two  Grimms  and  Gervinus — were  expelled 
for  political  reasons,  and  in  1864  the  number  of  students 
amounted  only  to  737.  It  is  nevertheless  still  an  institu- 
tion of  great  repute  and  influence.     Pop.  of  town,  15,841. 

Gotts'chaik  (Lonis  Moread),  an  American  pianist  and 
composer,  b.  in  New  Orleans,  La.,  May  18, 1829;  d.  at  Ti- 
Juca,  near  Rio  Janeiro,  Brasil,  Deo.  18, 1869.  When  but 
seven  years  old  be  gave  a  concert.  At  twelve  his  father 
sent  him  to  Paris,  where  he  had  instruction  in  the  science 
and  art  of  music  from  the  best  masters.  He  gave  concerts 
in  France,  Switserland,  and  Spain,  and  achieved  a  high 
reputation  before  bis  countrymen  knew  him.  Aflerwa^s 
he  was  heard  in  the  chief  cities  of  the  Union,  in  Mexico, 
South  America,  and  even  in  Australia.  His  pianoforte 
compositions,  which  are  numerous  and  peculiar,  are  cha- 
racterized by  passion,  often  tumultuous,  but  often  subtle, 
dreamy,  and  tender.  His  own  style  combined  dash  and 
pathos  wi^h  brilliant  effect.  Qottsohalk  was  popular  as  a 
man  and  admired  as  an  artist.  Among  other  decorations, 
he  received  that  of  the  Legion  of  Honor  and  the  order  of 
Isabella  the  Catholic.  His  death  caused  great  lamentation 
and  excitement,  and  he  was  buried  with  distinguished 
honors.  0.  B.  FsoTHiNaHAH. 

Gott'sched  ( JosAKX  Christoph)  was  b.  Feb.  2, 1700,  at 
Judithenkircb,  near  Kiinigsberg,  Prussia;  studied  the  lan- 
guages and  literature,  and  was  professor  first  in  eloqnenoe 
and  poetry,  then  in  logic  and  metaphysios  in  Leipsic,  where 
he  d.  Dec,  12, 1766.  At  one  time  he  was  supreme  lawgiver 
in  Germany  in  matters  of  taste,  and  exercised  a  great  in- 
fluence. He  attacked  the  second  Silesian  school  of  poets, 
among  whom  Lohenstein  was  the  most  remarkable,  and 
whose  characteristic  was  a  wild  and  chaotic  bombast.  Ha 
was  himself  a  representative  of  French  taste,  of  its  order, 
correctness,  and  elegance;  and  although  he  was  a  poor 
poet  (bis  great  tragedy,  The  Dying  Cato,  is  a  miserable 
produotion),  both  he  and  his  wife  possessed  great  mastery 
of  langnage,  and  translated  with  ease,  and  not  without 
taste,  one  piece  after  the  other  from  the  French,  His  inti- 
mate connection  with  Mrs.  Neuber,  the  manager  of  the  best 
troop  of  actors  at  that  time  in  Germany,  uTorded  him  a 
very  efficacious  means  of  inculcating  his  ideas  on  the  pub- 
lic, and  he  was  moreover  supported  by  all  the  German 
courts,  which  acknowledged  or  even  noticed  nothing  unless 
it  came  from  Versailles.  He  actually  crushed  the  second 
Silesian  school,  and  stood  for  several  years  as  the  dictator 
of  the  German  literature.  Then  he  had  himself  to  experi- 
ence opposition.  The  Swiss  school  arose,  headed  by  Bod- 
mer.  Bodmer  was  a  man  of  small  poetical  gift,  but  of  con- 
siderable critical  talent  His  taste  was  English,  and  na- 
tionality in  literature  was  with  him  more  than  an  idea;  it 
was  a  principle.  He  attacked  Gottsched  very  severely  in 
a  long  series  of  criticisms,  and  when,  shortly  after,  Klop- 
stock  and  Leasing  oame  forth  and  gave  practical  evidence 
of  the  soundness  and  correctness  of  Bodmer's  principles, 

ftoor  Gottsched  tumbled  from  bis  throne,  and  became  the 
aughing-stook  of  all  Germany.        Clehers  Fetersex. 
Gon'da,  or  Ter'goaw,  town  of  the  Netherlands,  in  the 

Srovinoe  of  South  Holland,  on  the  Tssel.  Its  church  of  St. 
ohn  is  celebrated  for  its  glass-stained  windows  of  the  six- 
teenth century.  Gouda  has  large  manufactures  of  bricks, 
cheese,  tiles,  pottery,  and  clay  pipes.     Pop.  15,776. 

Gongh  (Rt.  Hon.  Hosb),  Visoouitt,  b.  at  Woodstown, 
Ireland,  Nov.  3,  1779;  joined  the  army  1794;  served  with 
distinction  at  the  Cape  of  Good  Hope  1795,  and  in  Spain 
1809-13,  where  he  was  thrice  wounoed;  became  a  major- 
general  1830;  went  to  India  1837;  led  the  land-forces  in 
the  Chinese  opinm  war  1841 ;  was  made  a  baronet  and 
G.  C.  B.  1842 ;  and  commanded  the  British  forces  against 
the  Mahrattas  1843,  and  the  Sikhs  1845 ;  was  made  a  baron 
1848 ;  commanded  in  the  second  Sikh  war  1846-49,  but  in 
consequenoe.of  the  terrible  losses  inflicted  upon  the  British 
by  the  Sikhs  his  generalship  began  to  be  criticised,  although 
all  his  battles  were  victories ;  and  Sir  Charles  Napier  in 
1849  took  his  place.  Ooogh  was  created  viscount  and 
handsomely  pensioned  (1849),  made  colonel  of  the  horse- 
guards  1854,  K.  P.  1857,  privy  oonncillor  1859,  G.  C.  S.  L 
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GOUGH— GOUED. 


'  IMl,  fteld-manhal  1802.  D.  Mar.  2,  1800,  nnd  VH  mc- 
e«eded  a<  Tiaooant  by  hii  lOD,  Lord  &n>BaE  Stephixs 
GovsH  (b.  Jan  18,  1815). 

Gongh  (Jobs  B.),  b.  at  Sandgate,  Kent,  England,  Aug. 
22, 1817 ;  came  in  1829  to  the  U.  S. ;  became  a  bookbinder, 
and  after  gome  years  of  porerty,  oaused  by  intemperance, 
he  reformed,  and  in  184S  became  a  temperance  lecturer, 
and  labored  with  great  leal  and  euocosa  in  the  V.  8.  and  in 
England  (1853).  He  also  attained  great  repntation  as  an 
orator  upon  other  themes.  Resides  in  West  Boylston, 
Mass,     (See  his  Autobiography,  1848;  enlarged,  1870.) 

Gonlard'a  Cerate;  Ctonlard's  Extract.  See 
LiHK,  Medicinal  Uses  of. 

Goul'bani,  city,  cap.  of  Argyle  oo.,  Nev  South  Wales, 
Australia,  120  miles  by  rail  S.  W.  of  Sidney.  It  has  an 
Anglioan  and  a  Roman  Catholio  bishop.     Pop.  S500. 

Gonld  (AcousTDs  Addisok),  M.  D.,  son  of  If.  D.  Oould, 
a  famous  teacher  of  music  and  writing,  b.  at  New  Ipswich, 
N.  H.,  Apr.  23,  1805 ;  graduated  at  Harvard  1825 ;  was  for 
some  time  scientiflo  instructor  in  Harvard  University,  and 
in  1850  became  one  of  the  physicians  of  the  Massachuaetta 
Oeneral  Hospital,  Boston.  Author  of  many  scientific  pa- 
pers ;  of  a  ayattm  of  Natural  HUtory,  1833 ;  Report  on  the 
Invertebrate  Animale  of  Mauachtuettt,  1841;  reports  on 
molluaks  collected  by  the  Wilkes  and  the  Ringgold  and 
Rogers  expeditions;  Olia  Conchologica,  1863;  translated 
works  of  Qall  and  Lamarck ;  with  L.  Agassis  published 
Principlet  of  Zoology,  1S48.     D.  at  Boston  Sept.  15, 1866. 

Gonld  (Behjivi!!  APTHORp),b,  at  Lancaster,  Mass.,  June 
15,  1787,  was  the  son  of  Capt.  Benjamin  Gould,  an  officer 
in  the  war  of  Independence,  who  had  borne  a  prominent 
part  in  the  battles  of  Lexington,  Bunker  Hill,  and  Sarato- 
ga, as  well  as  in  the  deteotion  of  the  treachery  of  Arnold. 
After  graduating  at  Harvard  College  in  1814,  ho  was  ap- 
pointed to  the  charge  of  the  Public  Latin  School  of  Boston, 
Which  soon  assumed,  and  long  maintained,  the  highest  po- 
sition of  any  institution  in  the  country  for  thoroughness 
in  olassioal  teaohing.  Ho  was  the  first  American  editor 
of  any  classical  author,  and  besides  his  improved  and  re- 
rised  Latin  grammar,  which  was  a  novelty  in  America,  and 
long  remained  a  textbook,  he  prepared  critical  editions  of 
Horace,  Ovid,  and  Virgil,  which,  although  intended  as 
textbooks  for  the  Boston  Latin  School  only,  found  at  once 
an  extensive  circulation  through  the  country.  He  eon- 
tinned  in  charge  of  the  Latin  School  till  1828,  when  his 
health  compelled  him  to  abandon  prolonged  literary  occu- 
pations. He  subsequently  filled  many  important  public  po- 
sitions in  his  native  State,  and  d.  Oct.  24,  1859. 

Gould  (Benjahin  Apthorp),  Ph.  D.,  LL.D.,  son  of  the 
foregoing,  was  b.  in  Boston  Sept.  27, 1 824.  After  graduating 
at  Harvard  College  in  1844,  he  devoted  himself  to  the  study 
of  astronomy,  prosecuting  tb  is  at  the  observatories  of  Oreen- 
wich,  Paris,  Berlin,  GSttingen,  nnd  Altona,  and  returning 
home  in  Deo.,  1848.  In  1849  he  established  at  Cambridge 
the  AttTOHomical  Journal,  a  periodical  dedicated  solely  to 
original  investigations,  which  be  maintained,  chinfiy  at  his 
own  expense,  until  1861,  when  the  war  rendered  its  suspen- 
sion necessary.  In  1851  he  took  charge  of  the  longitude 
operations  of  the  Coast  Survey,  to  which  Bache  and  Walk- 
er had  just  begun  the  application  of  the  electric  telegraph. 
This  method  he  extended  and  perfected,  until  in  1866  about 
twenty  longitudes  bad  been  determined  in  the  U.  S.  with 
the  highest  precision  yet  attainable  by  modern  science. 
Immediately  on  the  successful  completion  of  the  Trans- 
atlantic cable  in  that  year,  he  established  an  observatory 
at  Valentia  in  Ireland,  and  established  its  longitude  from 
Newfoundland  on  the  one  band  and  Greenwich  on  the 
other,  thus  completing  a  series  of  telegraphic  longitude 
measurements  from  the  Royal  Observatory  to  New  Orleans, 
nnd  connecting  these  with  the  new  European  series  from 
Greenwich  to  the  Ural  Mountains.  In  1855,  the  Dudley 
Observatory  at  Albany  having  been  organised,  its  manage- 
ment was  committed  to  a  scientiflo  counoil  consisting  of 
Messrs.  Baebe,  Henry,  Peirce,  and  Gonld,  and  its  director- 
ship was  confided  to  Dr.  Gould,  who  accepted  it  without 
remuneration,  planning,  the  principal  Instruments  and 
superintending  their  construction.  Here,  for  the  first  time, 
a  normal  clock,  placed  in  a  position  as  free  as  possible 
from  atmospheric  influences,  gave  its  time  telegraphieally 
to  dials  in  tne  observing-rooms.  Important  modifications, 
almost  universally  adopted  since  that  time,  were  introduced 
in  the  meridian  instruments,  and  the  now  celebrated  differ- 
ence-engine of  Scfaeutz  was  procured,  and  used  in  calcu- 
lating astronomical  tables.  A  uranometrv,  containing 
the  magnitudes  to  tenths  of  a  unit  for  all  stars  visible 
to  the  naked  eye  between  60°  N.  and  2°  8.,  was  also  pre- 
pared as  preliminary  to  the  sharp  determination  of  the 
positions  of  the  stars  which  it  contained.  The  oonfliot 
between  the  trustees  of  the  institution  and  the  scientiflo 
oounoil  belongs  to  tho  history  of  American  scienoe.    In 


addition  to  the  management  of  the  eonstnwtion  and  eqnip- 
ment  of  the  observatory  for  more  than  three  years  witnont 
remnneration,  he  had  incurred  a  very  large  personal  in- 
debtedness for  the  expense  of  its  equipment,  etc.,  which 
entailed  upon  him  the  necessity  of  some  years  of  subse- 
quent labor  in  non-acientifle  avocations,  and  aerioualy  in- 
torfered  with  thn AwtronomicalJournaU  In  1863,  the  Sani- 
tary Commiasion  having  requested  Dr.  Gould  to  take  charge 
of  their  statistics,  he  organised  in  connection  with  these  an 
elaborate  system  of  anthropological  measurements,  which 
wer«  subsequently  computed  and  tabulated.  From  the  dis- 
onision  of  the  ages  of  our  soldiers  in  oonneetion  with  the 
eensos,  he  deduced  the  eurions  formula  whioh  seems  to 
control  the  distribution  of  a  population  aeoording  to  ages, 
and  which  baa  been  singularly  verified  by  subsequent  eon- 
snees  of  this  and  other  countries.  The  law  of  growth  in 
human  stature  was  also  elicited  by  these  researohes,  as  also 
the  normal  relation  between  height  and  weight,  and  the 
typieal  proportions  of  the  human  body.  In  1870  he  wont 
to  Sontb  America  to  establish  a  national  observatory  for 
the  Argentine  Republic  at  Cordova  and  complete  the  cata- 
logue of  the  aoutnem  stars— a  work  which  was  nearly  ac- 
complished in  Apr.,  1874;  at  whioh  date  he  had  likewise 
organized  a  national  meteorological  office,  and  made  va- 
rions  telegraphic  determinations  of  longitude,  and  also 
prepared  for  publication  a  nranometry  and  charts  of  tha 
southern  heavens. 

Gooid  (Hahhah  Flaso),  b.  at  Lanoaster,  Mass.,  1789. 
Her  poems,  published  in  1832-36  and  1841,  weto  much  ad- 
mired both  in  England  and  Amerioa.  Author  of  Gathered 
Leave;  The  Diotma,  etc.     D.  at  Newburyport  Sept.  6, 1805. 

Gould  (James),  LL.D.,  b.  at  Branford,  Conn.,  1770; 
graduated  from  Yale  College  in  1791,  and  became  justice 
of  the  supreme  court  of  Connecticut;  for  40  years  associated 
with  Judge  Tapping  Reeve  as  a  professor  in  Litchfield  Law 
School.  He  published  Principlet  of  Pleading  in  Civil  Ac- 
tion* (1832).    D.  in  Litohfield,  Conn.,  May  11, 1838. 

6onldtlH>rongh«  post-tp.  of  Hancock  oo.,  Me.,  on  the 
Atlantio  coast,  22  miles  S.  E.  of  Ellsworth.  It  has  some 
excellent  harbors,  and  has  lobster  and  other  fisheries,  sind 
manufactures  of  lumber,  boats,  etc.     Pop.  1709. 

Gou'ley  (Johx  William  Setsrir),  M.  D.,  b.  at  New 
Orleans,  La.,  Mar.  11, 1832;  received  a  elasaleal  education, 
and  in  1853  took  hia  medical  degree  at  the  College  of 
Physicians  and  Surgeons,  New  York ;  in  1850  became  pro- 
fessor of  anatomy  at  the  Medical  College,  Woodstock,  Vt.; 
one  of  the  surgeons  of  Bellevue  Hospital  New  York,  sine* 
1859 ;  demonstrator  of  anatomy  in  the  University  of  New 
York  1859-61, 1864r-06;  in  the  U.  6.  army  service  1861- 
64 ;  professor  of  clinical  surgery  in  the  University  of  Now 
York  1866-71.  Author  of  Diteaeet  of  the  Urinary  Organ; 
1873,  and  of  professional  papers ;  member  of  various  seien- 
tifle  societies.    Resides  in  New  York. 

Gounod  (  Charles  FRA119018),  b.  in  Paris  June  17, 181 8. 
His  early  passion  was  for  sacred  music ;  his  first  great  sne- 
ccss  was  a  mass  performed  at  the  church  of  St.  Enstaebe  in 
1849.  He  began  to  write  for  the  operatic  stage  in  1850, 
and  persevered  in  it,  in  spite  of  the  unpopularity  of  much 
of  bis  work  and  the  impulses  of  a  deeply  religious  temper- 
ament, which,  it  has  been  remarked,  has  more  than  one* 
nearly  prevailed  to  make  him  a  recluse.  His  compositions 
show  a  mastery  of  musical  science,  uncommon  resources  of 
melody,  and  affluence  of  ideas.  The  best  known  of  them 
all  is  Fault,  whioh  was  performed  as  first  written  nearly 
200  times  at  the  Th£4tre  Lyrique,  and  for  ten  years  has 
been  a  general  favorite.  Other  operas  are — La  Nonne 
Sanglantt,  L*  Mfdicin  aialgri  Im  (comic).  La  Colomhe, 
PhiUmon  et  Baueie,  MireilU,  La  Jieine  de  Saba,  Romeo  et 
Juliette,  the  last  the  most  celebrated  after  the  Faust,  Gou- 
nod has  written  a  lyric  drama  (Sappho),  three  symphonies, 
and  a  cantata.  Be  is  a  member  of  the  Academy  of  Fine 
Arts,  was  decorated  with  the  Legion  of  Honor  Aug.  15, 
1857,  and  was  made  an  officer  Aug.  13,  1866.  In  May, 
1866,  he  was  elected  a  member  of  the  Erench  Institute. 

0.  B.  FROiaixeBAH. 

Gon'ra,  or  Crowned  Pigeon  ( Ooura  eoronata),  tha 
largest  living  species  of  the  pigeon  family,  is  about  the 
size  of  tha  turkey.  It  is  a  native  of  the  Eastern  Archinol- 
ago,  and  is  domesticated  in  Java,  but  in  America  and  £a- 
rope  it  has  failed  to  breed.     Its  flesh  is  highly  prised. 

Gonra'mi,  or  GOTamy,  the  Oiphromenueolfax,  a  val- 
uable fresh-water  food-fish  of  Eastern  Asia,  introdueed  in 
the  West  Indies,  the  Mauritius,  and  Guiana  with  great  suc- 
cess. It  belongs  to  the  Labyrinthibra^chidse,  is  a  neat- 
builder,  and  protects  its  young  fry  with  great  oate. 

Gourd.  In  GreatBritainthisnameiaappliedindisorimi- 
nately  to  any  member  of  the  natural  order  Cuourbitaeea, 
but  in  America  it  is  restricted  to  the  genua  Lmienaria. 
Ihll  name  is  derived  from  the  Latin  lagtnu,  a  "bottle,* 
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uid  rafon  to  a  freqaent  alwpe  of  the  frait,  of  wbieh  tha  ihall 
i»  used  not  only  for  bottlss,  bat,  after  loakuig  to  remoTe  the 
bitter  prineiple,  for  di>he«,  enps,  and  aspeoially  for  dippers, 
for  whieh  tlie  natani  liandlee  espeoialfy  adapt  it.  At  the 
South  a  gourd  i»  almoet  alwajra  found  suspended  at  a  spring 
for  the  use  of  trarallen.  The  Lagtnaria  olimbs  eztenaire- 
I7  over  walla  and  shrubbery  by  means  of  its  eonpound 
tendrils.  The  olammy-pnbeMent  herbage  ha*  a  powerful 
odor  of  muak.  It  has  rounded  leaves,  long-stalked  flow- 
ers greenish-white  in  eolor,  and  fknit  differing  greatly  in 
size  and  shape.  Hence  the  great  variety  of  purposes  to 
which  it  can  he  applied  by  cutting  the  rind  and  remoring 
the  contents.  The  sterile  flowers  are  on  a  long  peduncle, 
the  fertile  on  a  short  one,  and  are  musk-soented  like  the 
leaves.  The  name  gourd  is  from  the  Freneh  gourde,  signi- 
fying a  "  swelling.  The  plant  is  a  native  of  Aft-iea  and 
Asia,  perhaps  also  of  America.  Pumpkins,  squashes,  eu- 
oombers,  and  melons  belong  to  the  order  Cneurbitaoeas, 
and  are  valued  fbr  their  useful  and  often  delioions  firnit. 
The  vegetable  marrow,  a  variety  of  squash,  is  largely  cul- 
tivated in  Kngland  for  its  delioate  fVnit.  The  orange  gourd 
(Cucnrbita  on/era)  grows  wild  in  Texas,  and  is  cultivated 
for  its  ornamental  fruit.  W.  W.  Bailit. 

Gourdoiit  town  of  France,  in  the  department  of  Lot, 
on  the  Bleu,  maoofaotures  woollen  fabrics  and  trades  in 
wine,  nuts,  and  truffles.    Pop.  5099. 

Gout  [gouHe,  a  "  drop  "],  an  inflammation  of  the  flbrons 
and  ligamentous  parts  of  the  joints,  and  is  dependent  upon 
mal-assimilation.  It  derivee  its  name  from  having  been 
thought  to  be  produced  by  a  liquid  &Uing  {goutte  d  gouttt), 
"drop  by  drop,"  into  the  joints,  and, although  this  theory 
has  long  since  been  proved  to  be  erroneous,  it  still  retains 
the  name.  We  generally  Bnd  an  hereditary  predisposition 
to  this  affection.  It  can  be  traced  through  many  genera- 
tiona,  and  is  found  in  about  two-thirds  of  the  oases.  Next 
frequently  we  find  it  in  persons  enjoying  the  luxuries  of 
the  table,  drinking  wine  and  beer,  and  taking  but  little 
exercise.  It  was  formerly  considered  a  disease  of  high 
lifb,  bat  ii  now  jast  as  common  among  the  poorest  peo- 

gle  in  England  as  among  the  rich.  It  was  not  so  in 
ydenham's  time.  The  ballast-heavers  of  London  have 
more  gout  than  any  other  class  in  the  world.  They  work 
in  the  water,  and  drink  on  the  average  four  gallons  each  of 
porter  daily.  The  principal  change  observed  in  the  blood 
IB  a  great  excess  of  una  acid,  and  the  deposit  in  the  affected 
Joints  is  made  up  almost  entirely  of  urates.  But  "  we 
neither  know  whether  the  aric-aoid  diathesis  be  the  primary 
and  chief  anomaly  in  gout,  and  whether  it  be  not  aeoom- 
panied  by  other  and  more  important  changes  in  the  eom- 
position  of  the  blood,  nor  do  we  know  the  disturbances  of 
natrition  by  whieh  one  of  the  constant  products  of  normal 
nutrition,  nrio  aoid,  is  formed  in  excess.  {Niemtyr.)  Wo 
have  certain  symptoms  premonitory  to  an  attack  of  gout. 
The  digestive  apparatus  is  disturbed,  and  we  find  that  the 
patient  loses  his  appetite;  be  will  also  suffer  from  pain 
and  a  sense  of  weignt  or  fulness  in  the  region  of  the  stom- 
ach, aocompanied  by  aoid  eructations,  beartbnm,  irregu- 
larity of  the  bowels,  and  flatulence.  Sometimes  he  will 
vomit  a  pblegmy  material.  The  patient  now  complains  of 
a  dull  headache,  and  feels  indisposed  for  any  work,  and 
becomes  irascible.  This  last  symptom  is  well  known  among 
the  laity  as  a  premonition  of  gout.  The  urine  becomes 
highly  concentrated ;  the  specific  gravity  runs  up  to  1025- 
1030 ;  it  is  of  a  deep  amber  or  red  color,  and  deposits  on 
cooling  large  quantities  of  urio  acid  and  the  urates,  which 
are  commonly  known  as  the  "briokdust  deposit."  This 
concentrated  urine  often  causes  a  burning  and  pain  as  it 
passes  along  the  urethra,  and  has  even  been  known  to  ex- 
cite a  muco-purulent  disoharge.  Dr.  Graves  speaks  of  an 
unavoidable  desire  in  these  patients  to  grind  the  teeth, 
which  is  caused  by  painful  sensations  in  the  genital  organs, 
and  which  seems  to  be  relieved  in  no  other  way.  To  such 
an  extent  is  this  sometimes  practised  that  we  find  gouty 
individuals  with  the  teeth  worn  almost  entirely  away.  The 
next  symptom  noticed  is  small  sharp  pains  throughout  the 
whole  economy ;  this  precedes  the  attack  of  gout  but  a  few 
days.  Now  the  attack  begins,  generally  during  the  night, 
by  a  burning,  piercing  pain  in  the  great  toe,  generally  the 
metatarso-phalangeal  articulation.  The  patients  have  dif- 
ferent modes  of  expressing  this  variety  01  pain — some  sim- 
ulating it  to  the  driving  of  a  nail  into  the  foot,  others  to 
the  teeth  of  a  dog  crushing  the  bones  or  to  having  the  toe 
squeezed  in  a  vice.  The  patient  tumbles  and  tosses  from 
one  side  of  the  bed  to  the  other,  seeking  a  position  in  which 
be  may  get  some  rest ;  but  this  is  denied  by  his  visitor,  who 
never  lets  go  his  grip  for  more  than  a  couple  of  seconds  at 
a  time.  At  the  end  of  three  or  four  hours  the  pain  has 
become  almost  intolerable,  and  is  so  severe  that  the  patient 
cannot  bear  even  the  weight  of  the  bed-clothes  upon  the 


the  patient  breaks  out  in  a  perspiration  and  falls  asleep. 
The  following  day  the  affeeted  joints  are  found  to  be  rod 
and  swollen,  but  the  pain  is  a  great  relief  from  that  of  the 
previous  night;  they  continue  in  this  way  until  evening, 
when  the  scene  of  the  previous  night  is  re-enacted.  After 
a  week  of  this  suffering  the  patient  ia  generally  tempo- 
rarily freed  from  his  trouble ;  the  redness  and  swelling  grad- 
ually subside,  and  the  upper  layer  of  the  skin  peels  off  and 
itches  greatly.  The  patient  now  feels  better  than  he  did 
before  the  attaok.  Alter  repeated  attacks  the  disease  may 
degenerate  into  chronic  gout,  in  which  the  attacks  are 
quite  frequent ;  there  is  a  purplish  tkopearanee  of  the  af- 
fected joints,  and,  owing  to  synovial  effusions  and  deposits 
of  lithate  of  soda,  they  are  cedematous  and  deformed.  Ab- 
soesses  frequently  form  in  or  about  the  joints,  and  concre- 
tions of  urate  of  soda  may  escape  from  them  when  opened. 

Nervous  gout,  also  called  atonic,  anomalous,  or  irregular 
gout,  is  a  name  given  to  a  variety  which  occurs  in  persons 
of  hereditary  gouty  tendencies,  in  whom  the  debilitated 
constitution  is  not  in  a  condition  to  develop  a  normal  at- 
tack of  gout.  It  generally  occurs  in  nervous  and  poorly- 
nourished  individuals,  and  appeara  as  dyspepsia,  cough, 
etc.,  accompanied  by  palpitation  of  the  heart,  irregular 
pulse,  dininess,  syncope,  ete.  It  is  this  variety  which 
sometimet  proves  (ktal. 

The  only  diaease  with  whieh  goat  oonld  be  confounded 
is  rheumatism,  but  it  differs  from  it  in  the  following  points : 
"  ( 1 )  Rheumatism  affects  chiefly  the  young  or  middle-aged ; 
gout,  the  elderly.  (2)  Rheumatism  prefers  the  larger  joints ; 
gout,  the  smaller,  sod  espeeially  the  feet  and  hands.  (3) 
Gloat  is  attended  with  more  obvion*  disorder  of  the  diges- 
tive oigans;  the  pain  is  of  a  more  burning  character,  and 
the  swelling  greater  and  more  vividly  red." 

The  treatment  may  be  divided  into  two  stages — vis.  that 
during  the  paroxysm,  and  that  during  the  interval  between 
the  paroxysms.  In  speaking  of  the  treatment  during  the 
paroxysm.  Trousseau  asks  the  question,  "  Should  we  treat 
it  ?"  and  comes  to  the  eonolusion  that  we  should  not  use 
any  medicinal  agents  if  we  wish  to  do  ftall  justice  to  our 
patient.  Colohicum  is  the  favorite  drag  used  to  cut  short 
the  attack,  and  it  has  obtained  a  well-deserved  reputation 
for  it;  but  when  the  paroxysm  has  been  brought  to  a  pre- 
matore  termination  by  the  use  of  this  drug,  it  invariably 
returns  sooner  and  with  renewed  violence ;  whereas  other- 
wise the  intervals  between  the  paroxysms  increase  and  the 
severity  decreases.  Should  we,  then,  do  nothing  for  the 
sufferer?  Yes:  we  can  regulate  his  diet  and  keep  his 
bowds  open,  and  if  the  pain  is  excessive,  it  may  bo  relieved 
by  opiates.  By  this  method  of  treatment  we  shall  accom- 
plish more  in  the  long  run  than  if  we  bad  resorted  to  strin- 
gent measures  to  out  short  the  paroxysm.  In  the  treat- 
ment daring  the  interval  between  the  paroxysms  we  should 
likewise  discard  all  drugs.  Attention  should  be  paid  to  the 
diet  and  regimen  of  the  patient ;  he  should  take  his  meals 
regularly ;  should  eat  plenty  of  vegetables,  meat  but  once 
a  day,  and  should  abstain  from  alcoholic  drinks,  especially 
ale  and  beer,  and  take  a  certain  amount  of  exercise  in  the 
open  air  daily.  Particular  attention  should  be  taken  to 
keep  the  bowels  regular.  Edward  J.  Bkrhixohah. 

GooTemenr,  poit-v.  and  tp.  of  Bt.  Lawrence  00., 
N.  T.,  34  miles  8.  E.  firom  Ogdensburg,  on  the  Rome  Wa- 
tertown  and  Ogdensbnrg  R.  R.  It  ha«  a  bank,  2  news- 
papers, a  seminary,  several  large  mills  and  shops,  5 
churches,  3  hotels,  9  stores,  etc.  Pop.  of  v.  1827 1  of  tp. 
3539.  F.  E.  MunRrrr,  Pdb.  "  Times." 

GoT'aily  town  of  Scotland,  in  Lanarkshire,  on  the 
Clyde,  2  miles  distant  from  Glasgow,  of  which  it  almost 
forms  a  suburb,  and  on  which  all  its  business  depends. 
Pop.  7636. 

Gove,  county  in  the  W.  of  Kansas.  Area,  900  square 
miles.  It  is  watered  by  the  Smoky  Hill  and  its  tributaries, 
and  traversed  by  the  Kansas  Pacific  B.  R. 

Gov'emntent*  The  first  proper  step  in  all  philosophical 
inquiry,  as  well  as  in  all  discourse,  of  whatever  character, 
undertaken  for  the  elucidation  of  truth,  is  to  set  forth  as 
olearly  and  distinctly  as  possible  the  meaning  of  the  words 
and  terms  used  in  the  expression  of  the  views  presented, 
from  which  successive  conclusions  are  to  be  logically  drawn. 
This  is  the  work  of  definition,  and  it  is  no  less  essential  in 
moral  and  political  investigations  than  it  is  in  mathe- 
matical. It  is  indeed  the  beginning  of  progress  in  every 
department  of  learning,  whether  moral,  intellectual,  or 
material.  Oovemment,  then,  in  its  true  and  most  compre- 
hensive sense,  may  be  said  to  be  the  operation  of  laws. 
Law,  in  its  most  general  and  comprehensive  sense,  accord- 
ing to  very  high  authority  (Blaokstone),  "signifies  a  rule 
of  action,  and  is  applied  indiscriminately  to  all  kinds  of 
action,  whether  animate  or  inanimate,  rational  or  irrational. 
Thus,  we  say  the  laws  of  motion,  of  gravitation,  of  optics 
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GOVERNMENT. 


In  a  like  genwal  wnaa,  with  equal  eorreetnets,  we  ipealc 
of  tlie  goTernment  of  the  mind,  of  the  paaaioni,  of  a  obureh 
or  a  state,  as  well  as  of  the  goTernmeDt  of  the  uniTene.  It 
is  in  eaoh  case  the  operation  of  those  laws  by  which  lotion, 
in  its  every  sphere  whether  moral,  intelleotaal,  or  material, 
is  eontrolled.  In  the  restricted  sense  in  which  it  is  pro- 
posed in  this  article  to  treat  of  goremment,  and  of  the  laws 
which  shape  its  form  as  well  as  control  its  aotion,  the 
term  is  intended  to  be  applied  only  to  the  government  of 
men  in  their  relations,  oondnct,  and  intenwurae  with  each 
other  in  organised  society. 

By  government  in  this  restricted  sense,  therefore,  is  meant 
the  exercise  of  that  inherent,  absolute  power  existing  in 
every  distinct  and  separate  organised  society  or  state,  of 
self-delerminatian  and  self-control  for  self-preservation 
which  springs  by  natare  from  its  own  social  forces,  and  the 
laws  which  control  their  notion. 

Every  single  individual  person  is  a  oomplete  living  organ- 
ism within  itself,  endowed  by  nature  with  vital  functions  and 
powers  of  self-determination  for  its  own  preservation.  But 
man,  by  nature,  is  less  capableof  self-preservation  singly,  by 
himself,  than  jointly,  with  others.  Mutual  protection  and 
mutual  interests,  therefore,  form  the  natural  and  only  just 
basis  for  all  organised  associations  of  individuals  of  the  cha- 
racter named.  An  organisation  when  so  formed  constitutes 
a  separate  community,  properly  denominated  a  state,  na- 
tion, commonwealth,  or  Kingdom.  It  is  to  all  intents  and 
purposes  an  organism  composed  of  the  individual  organisms 
that  enter  into  it.  It  becomes  a  political  and  moral  person, 
subject  not  only  to  its  own  special  laws,  but  also  to  the 
general  moral  law  to  which  all  human  action  is  subject, 
and  which  prescribes  the  limitations  of  natural  justice.  As 
eaoh  single  organism  in  its  powers  of  self-determination  is 
controlled  by  its  own  internal  laws  respectively,  so  the 
aggregate  organism  is  controlled  in  its  powers  of  self- 
determination  by  those  social  forces  or  laws  which  give 
existence  and  life  to  the  separata  commonwealth,  state,  or 
kingdom  so  oonstituted.  The  operation  of  these  laws  in 
■uch  a  politioal  organism,  in  its  origin  as  well  as  in  its 
after-growth  and  development,  physically,  intellectually, 
and  morally,  is  what  is  understood  by  the  government  of 
such  state.  The  eontrolling  power — the  paramount  author- 
ity, the  "  jtu  ntmmi  imperii  — ^in  each  state  so  organised, 
is  what  is  known  as  the  sovereignty  thereof. 

Sovereignty,  then,  may  be  deBned  to  t>e  that  inherent, 
absolute  power  of  self-determination  in  every  distinct 
political  body,  eommonwealth,  state,  or  kingdom  ooming 
into  existence  by  virtue  of  its  own  social  foroes,  wbiob,  in 
pursuit  of  the  well-being  of  its  own  organism,  under  the 
universal  moral  law,  cannot  be  rightfuUy  interfered  with 
by  any  other  similar  body  without  its  consent.  Sovereignty, 
in  every  such  body  politic,  organised  society,  or  state,  is 
that  innate  attribute  of  the  commonwealth  or  aggregate 
organism  which  corresponds  with  the  will  and  power  of 
self-action  in  the  personal  organisms  so  constituting  it;  and 
by  its  very  nature  is  indivisible:  just  as  much  so  as  the 
mind  is  in  the  individual  organisms  respectively.  The  limi- 
tations of  natural  justice  prescribed  by  the  universal  moral 
law  apply  as  well  to  the  politioal  persons  of  organized 
societies  as  to  separate  individuals  in  a  supposed  state  of 
nature.  In  the  organisation  of  single  societies,  whatever 
may  be  the  form  assumed,  the  act  itself  is  known  as  the 
social  compact.  The  type  or  form  of  government  so  insti- 
tuted, at  first,  and  in  its  after  developments,  in  all  cases 
depends  upon  the  nature  and  character  and  relative  power 
of  the  social  forces  from  which  its  existence  springs.  These 
forces  are  threefold,  to  wit:  moral  (or  religious),  intellec- 
tual, and  physical.  As  these  forces  relatively  predominate 
in  the  formation  of  society,  so  will  be  the  character  of  its 
organic  structure.  This  organic  structure  is  what  in  all 
cases  is  known  as  the  conititution  of  each  particular  state 
or  kingdom,  whether  it  be  written  or  unwritten;  and  the 
sovereign  power  is  exercised  through  ihe  channels  estab- 
lished for  it  by  this  constitutional  structure,  which  becomes 
the  fundamental  law  of  the  organisation  until  changed  by 
the  same  social  foroes  which  brought  it  into  existence.  In 
the  beginning,  when  the  physical  predominates,  a  monar- 
chical form  of  government  is  almost  the  necessary  develop- 
ment. When  the  intellectual  and  moral  predominate  or 
are  equally  balanced,  mixed  forms  of  government  of  some 
sort  are  the  consequent  development.  The  study  of  these 
laws  and  the  various  forms  of  government  springing  from 
them  has  occupied  the  attention  of  the  profuundest  thinkers 
from  the  earliest  times.  The  subject  constitutes  a  soienoe 
of  the  utmost  importance,  as  nothing  of  an  earthly  character 
more  deeply  involves  the  interests  of  every  people  than  the 
government  under  which  they  live.  From  this  chiefly 
spring  all  those  institutions,  moral,  intellectual,  and  ma- 
terial, which  mark  the  progress  of  their  civilisation. 

It  is  not  the  purpose  of  this  article  to  do  more,  after  the 
foregoing  premise,  than  briefly  to  set  forth,  (I)  some  gen- 


eral views  on  what  sboold  be  the  oljeets  of  all  goveroinenti 
of  whatever  form;  (2)  to  present  some  of  the  essential 
principles  of  governments  constituted  for  such  objects^ 
without  reference  to  their  forms ;  and  (3)  to  present  an  out- 
line view  of  the  different  forms  of  government  heretofore 
and  now  existing,  with  their  defects  so  far  as  eonoems  the 
achievement  of  the  proper  objects  of  their  institution, 

1.  It  having  been  shown  thatall  organized  societies,  and 
the  governments  resulting  therefrom,  are  founded  upon  the 
basis  of  the  better  protection  and  enjoyment  of  the  indi- 
vidual rights  of  their  oonstituent  memt>ers,  the  conclusion 
clearly  follows  that  the  chief  object  in  every  case  should  be 
the  security  and  maintenance  of  all  "  those  absolute  rights 
which  were  vested  in  them  by  the  immutable  laws  of  na- 
ture." These  oonsist  of  the  rights  of  things  as  well  as  the 
rights  of  persons — the  right  of  property  as  well  as  the  rights 
of  life  and  lilierty. 

Many  writers  maintain  that  individnals,  upon  entering 
into  society,  give  up  or  surrender  a  portien  or  their  natu- 
ral rights.  This  seems  to  be  a  manifest  error.  In  forming 
single  societies  or  states  men  only  enter  into  a  compact 
with  each  other — a  social  compact — either  expressed  or 
implied,  as  before  stated, — for  their  mntuai  protection  in 
the  enjoyment  by  each  of  all  their  natnral  rights.  The 
chief  object  of  all  good  governments,  therefore,  shonld  be 
the  protection  of  all  the  natural  rights  of  their  constituent 
members ;  or,  in  other  words,  the  object  in  all  eases  shonld  be 
the  establishment  of  what  may  be  styled  civil  liberty,  which 
is  nothing  more  nor  less  than  natural  liberty  scoured  by  the 
guarantee  of  all  the  powers  of  organised  society,  Xo  per- 
son has  any  natural  right  wantonly  to  hurt  or  iqjure  an- 
other. The  object  of  society  and  government  is  to  prevent 
and  redress  injuries  of  this  sort :  for,  in  a  state  of  nature 
without  the  superior  restraining  power  of  government,  the 
strong  would  viciously  impose  upon  the  weak.  Wrongs 
upon  rights  could  not  be  so  efficiently  prevented  nor  so  ad- 
equately redressed.  Upon  entering  into  society,  however, 
for  the  purpose  of  having  their  natural  rights  secured  and 
protected,  or  properly  redressed,  the  weak  do  not  give  up 
or  surrender  any  portion  of  their  priceless  heritage  in  any 
government  constituted  and  organized  as  it  should  be. 

A  succinct  view  may  here  be  pertinently  presented  of 
what  should  be  the  correct  understanding  of  what  is  termed 
civil  liberty.  There  are  few  themes  upon  which  more  has 
been  said  and  written  than  this,  and  few,  it  is  believed, 
upon  which  less  has  been  distinctly  and  correctly  stated. 
Many  definitions  hare  been  given  to  the  terms  liberty, 
natural  lilierty,  civil  liberty,  and  political  liberty.  Many 
of  these  definitions,  put  forth  by  learned  men,  seem  to  be 
exceedingly  erroneous,  many  more  exoeedingly  confused, 
while  only  a  few,  rightly  understood,  express  the  truth. 
The  erudite  Mr.  Markham,  archbishop  of  York,  for  in- 
stance, defines  or  states  his  idea  upon  the  subjeot  in  these 
words: 

"  Civil  or  legal  liberty  is  that  which  consists  in  a  free- 
dom from  all  restraints,  except  such  as  established  law  im- 
poses for  the  good  of  the  community,  to  which  the  partial 
good  of  eaoh  individual  is  obliged  to  give  place." 

This  definition  conveys  the  idea  that  upon  the  formation 
of  organised  societies  individuals  give  up  some  of  their 
natural  rights,  and  that  the  main  object  of  such  societies 
and  governments  should  be  the  security  of  the  greatest 
good  to  the  greatest  number.  It  clearly  implies  at  least 
that  the  good  of  some  must,  occasionally,  be  sacrificed  to 
the  greater  good  of  the  greater  number.  Few  heresies  or 
dogmas  in  the  science  of  government  are  more  erroneous 
or  more  mischievous  in  their  tendencies  than  this  very 
specious  doctrine,  which  to  most  minds  seems  to  be  so  well 
founded.  The  great  object  of  government,  properly  stated, 
should  be  to  secure  the  greatest  good  to  every  member  of 
society  which  can  possibly  be  accomplished  without  iqjury 
to  any.  No  ninety-nine  persons  whatever  have  any  nat- 
ural right  to  advance  their  interest  or  good  by  infiicting 
an  uncompensated  injury  upon  the  hundredth,  nor  in  any 
other  proportion. 

Another  learned  writer  on  this  subject,  Dr.  Paloy,  changes 
the  language  somewhat,  but  gives  iu  effect  the  sumo  defini- 
tion of  civil  liberty  as  that  given  by  the  archbishop  of 
York. 

Paley  says:  >"  Civil  liberty  is  the  not  being  restrained  by 
any  law  but  what  conduces  in  a  greater  degree  to  the  pub- 
lic welfare." 

This  implies  that  the  state  may,  by  just  enactment,  in- 
flict a  positive,  unrequited  injury  upon  one  or  more  of  the 
community,  if  the  general  "public  welfare"  can  be  pro- 
moted thereby.  This  definition,  therefore,  from  what  has 
been  just  stated,  requires  no  further  notice  here. 
Judge  Biackstone's  definition  is  in  these  words : 
"  Political,  therefore,  or  civil  liberty,  which  is  that  of  a 
member  of  society,  is  no  other  than  natural  liberty  so  far 
restrained  by  human  laws  (and  no  further)  as  is  neoesiaiy 
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aad  expedient  to  tha  general  tdruitsge  of  the  public." 
This  definition  more  nearly  approximates  the  tmth  than 
either  of  the  others;  and  yet  it  is  defestlve,  not  only  )n 
this,  that  it  embraces  the  same  erroneoas  implieation,  but 
also  eonfoands  politiaal  and  ciril  liberty,  or  treats  them  as 
the  same.  These  words,  when  accurately  applied,  express 
very  different  and  distinet  ideas,  which  snould  ever  be 
kept  in  mind  in  all  investigations  or  reflections  upon  the 
subject.  A  member  of  society  may  be  in  full  possession  of 
perfeet  civil  liberty,  and  yet  without  any  political  right 
whatever  in  the  proper  sense  of  that  term ;  as  is  the  case 
with  women  and  minors  generally,  as  well  as  mere  deni- 
lens  in  most  free  states.  This  error  of  the  great  eommen- 
tator  on  the  laws  of  England,  in  his  definition  of  civil 
liberty,  by  leaving  in  it  the  implication  stated,  seems  to 
have  crept  in  more  from  an  indisposition  on  his  part  openly 
to  assail  or  depart  from  authority,  than  flrom  his  own  de- 
liberate judgment.  For  it  is  inconsistent  with  what  he  af- 
firms should  be  the  principal  aim  of  all  governments.  This, 
he  says,  "is  to  protect  indlridnals  in  the  ei^oyment  of 
those  absolute  rights  which  were  vested  In  them  by  the 
immutable  laws  of  nature."  Of  cOnne  no  human  laws  can 
rightfully  be  set  up  for  any  purpose  against  any  of  the 
"  immutable  laws  or  nature."  The  error  of  this  definition 
is  also  not  a  little  remarkable  from  the  fact  that  the  author 
cites,  as  authority  for  it,  what  is  given  as  the  substance  of 
the  definition  set  forth  in  the  Justinian  or  Roman  code. 
That  definition,  as  it  stands  in  a  foot-note  to  the  author's 
text,  certainly  exolades  the  implication  referred  to,  when 
rightly  construed.  As  it  there  standi  it  is  in  these  words : 
**  FactUla*  eju*i  quod  cnique/acere  Uhftf  niVt  quid  jure  pro- 
kihUur:"  the  proper  meaning  of  which  clearly  is,  "the  fac- 
ulty of  each  one  to  do  what  each  one  pleases  except  what 
i>  rightfully  prohibited."  Dr.  Paley  and  those  of  his 
sehool  seem  to  construe  Jure  in  this  definition,  as  if  the 
Latin  word  had  been  leffe^  henoe  their  ideas  that  civil  lib- 
erty consists  in  all  the  members  of  society  doing  what  they 
please  except  in  so  far  as  they  may  be  restrained  by  any 
law  of  the  commonwealth  that  "condnoes  in  a  greater  de- 
gree to  the  public  welfare,"  whether  such  law  be  founded 
upon  natural  justice  or  not.  This  yields  the  whole  ques- 
tion of  right  to  might.  Jure  in  Latin  has  a  very  different 
meskning  from  lege.  If  the  draftsman  of  the  definition 
under  consideration  had  had  the  same  idea  of  it  which 
Dr.  Paley  and  others  seem  to  have  entertained,  he  would 
doubtless  have  used  the  word  lege  instead  of  jure.  As  it 
stands  the  definition  was  evidently  intended  to  convey  the 
idea  that  where  oivil  liberty  is  eqjoyed  every  member  of 
Boeiety  is  permitted  to  do  everything    which  he  or  she 

S leases,  except  what  is  "  rightly  prohibited ;"  and,  by  the 
twa  of  natnra,  most  manifestly  no  one  can  be  rightly  pro- 
hibited from  doing  anything  except  what  interferm  with 
the  rights  of  others.  Bnrlamaqai  s  definition  of  liberty, 
in  the  sense  in  which  it  is  now  treated,  seems  fully  to  oover 
the  whole  ground  with  clearness  as  well  as  accuracy.  He 
says,  "  Moral  or  natural  liberty  is  the  right  which  nature 
gives  to  all  mankind  for  disposing  of  their  persons  and 
property  after  the  manner  they  judge  most  consonant  to 
their  happiness,  on  condition  of  their  acting  within  the 
limits  of  tne  law  of  nature,  and  that  they  do  not  any  way 
abuse  it  to  the  prejudice  of  any  other  men." 

The  great  truth  that  all  men  are  created  equal  must  ever 
be  borne  in  mind  in  investigations  upon  this  subject.  This 
equality,  as  is  manifest,  does  not  consist  in  siie,  form,  or 
any  personal  characteristics,  in  a  physical,  moral,  or  intel- 
lectual view.  It  does,  however,  consist  in  an  equal  right 
in  the  administration  of  justice.  Justice  is  the  great  reg- 
ulator in  the  government  of  human  affairs,  as  gravitation 
is  in  the  government  of  the  material  universe.  The  same 
simple  law  of  gravitation  which  moulds  an  atom  also 
shapes  a  world.  To  the  silent  but  potent  influence  of  the 
same  magic  principle  are  due  that  harmony  and  concord 
which  pervade  the  planetary  and  stellar  spheres.  In  like 
manner,  justice,  rightly  administered,  stays  discord  and 
produces  peace,  quiet,  order,  and  happiness  in  communi- 
ties, states,  and  kingdoms.  The  rule  of  justice  is  the  di- 
vine injunction,  applicable  alike  to  all :  "  As  ye  wonid  that 
men  should  do  to  you,  do  ye  also  to  them  likewise." 

An  inquiry  into  what  particulars  certain  classes,  such  as 
are  to  be  found  in  all  communities,  from  want  of  sufficient 
mental  and  moral  development  can  be  rightly  and  there- 
fore justly  restrained  in  their  volitions  and  actions  for 
their  own  good  as  well  as  that  of  the  rest  of  society,  and 
whioh  their  natural  rights  in  point  of  fact  require  (as  in 
the  ease  with  children,  to  say  nothing  of  others),  would 
lead  to  the  gravest  problems  which  ever  engaged  the  at- 
tention of  philanthropists,  lawgivers,  and  statesmen.  That, 
however,  lies  not  within  the  seope  of  this  article.  The 
prinnpla  which  should  govern  in  every  case  is  all  that  is 
at  present  intended  to  be  set  forth. 
IL  In  considering  the  essential  principles  upon  whioh 


all  goTemmenta  should  be  founded,  with  a  view  to  the 
objects  of  their  formation,  as  before  stated,  and  without 
regard  to  their  peonliar  or  speoifle  types,  the  following 
may  be  set  forth  as  a  few  of  the  most  prominent  of  them 
to  whioh  attention  should  be  directed:  1st,  The  basis 
should  be  the  fundamental  principle  or  truth  that  the 
sovereignty  or  governing  power  is  an  attribute  of  the  en- 
tire aggregate  organism  where  it  existed  in  the  beginning 
and  ever  remains  in  every  case,  and  ean  never  be  justly 
assunied  to  become  vested  in  any  one  or  more  of  its  eon- 
itituent  members.  2d.  From  this  follows  another  essen- 
tial principle  or  tmth,  that  all  governments  derive  their 
"just  powers  fh>m  the  consent  of  the  governed."  3d. 
These  principles  or  truths  being  established,  it  further  fol- 
lows that  all  exercise  of  governmental  power  ii  a  trust,  and 
ean  be  justly  exercised  only  for  the  benefit  of  the  governed. 

The  exercise  of  all  powers  with  whioh  any  rulers  are 
clothed  or  vested  are  held  by  delegation  from  the  ruled, 
either  tacitly  given  or  formally  expressed.  OBloe  so  called 
therefore  in  all  cases  in  kingdoms  or  republics  is  matter 
of  trust  and  not  of  inherent  right  on  the  part  of  any  one 
who  performs  its  fhnctions.  4th.  Another  of  the'  essential 
principles  or  troths  referred  to,  and  the  only  remaining  one 
whioh  will  be  here  mentioned,  is  this,  that  while  sovereignty 
itself  is  indivisible,  as  has  been  shown,  yet  its  powers  are 
divisible.  It  is  a  point  of  no  inconsiderable  importance 
in  diseussions  of  this  kind  to  bear  constantly  in  mind  the 
difference  between  the  powers  of  sovereignty  and  the  great 
source  itself  from  which  these  powers  emanate.  The  three 
chief  powers  of  sovereignty  when  properly  divided  may  by 
appropriate  classification  be  termed  the  law-making  power, 
the  law-expounding  power,  and  the  law-executing  power. 
In  all  properly  constituted  governments  the  exercise  of 
these  powers  shonid  be  confided  to  distinct,  separate,  inde- 
pendent, coequal,  and  co-ordinate  departments,  known  as 
the  legislative,  judicial,  and  executive.  The  powers  exer- 
cised by  each  of  these  separate  and  distinct  departments 
are  equally  sovereign,  and  when  so  divided  and  exercised 
they  oonstitnte  the  trinity  in  unity  of  organised  society 
and  present  the  gnodest  feature  in  governmental  strne- 
tures. 

in.  In  the  last  view  proposed  to  be  taken  of  the  subject 
in  this  article  It  is  not  intended  to  go  into  minute  details 
oonoerning  the  different  forms  and  various  types  of  gov- 
ernments as  exhibited  in  the  history  of  mankind.  An  out- 
line sketch  of  their  general  oharaoter  only  is  intended.  The 
most  marked  differences  between  them  are  those  which  in- 
dicate the  propriety  of  their  being  arranged  generically 
into  two  classes — single  and  confederated.  A  single  gov- 
ernment is  that  of  a  separate  and  distinct  state  or  kingdom 
founded  npon  the  social  compact.  A  confederated  govern- 
ment is  that  of  a  union  of  two  or  more  single  governments 
founded  upon  what  is  known  as  the  federal  compact.  Writ- 
ers usually  divide  single  governmeilts  into  five  general  kinds 
.—to  wit,  monarchies,  aristocracies,  or  oligarchies,  as  they  are 
sometimes  styled,  democracies,  republics,  and  mixed  gov- 
ernments, or  those  partaking  of  the  qualities  of  several  of 
the  others  respectively.  Monarchies  are  usually  subdivided 
into  varions  kinds,  such  as  absolute,  limited,  hereditary, 
and  elective.  Democracies  are  also  subdivided  into  several 
kinds.  Two  only  of  these  kinds  of  the  latter  will  be  here 
mentioned — pure  and  representative.  (See  Dbkocract.) 
A  pure  democracy  is  where  all  questions  pertaining  to  pub- 
lic affairs  are  decided  by  the  body  of  the  people  in  general 
assembly  convened.  A  representative  democracy  is  where 
the  functions  of  government  are  performed  by  agents,  dep- 
uties, or  delegates  selected  by  such  electors  from  the  boay 
of  the  people  as  may  be  empowered  to  make  the  choice  by 
the  fundamental  law  or  constitution.  The  power  of  choos- 
ing such  deputies  is  what  is  known  as  the  franchise.  It  is 
an  office  conferred  by  organised  society,  and  therefore  a 
matter  of  trust  and  not  a  matter  of  natural  right. 

Republics  are  but  a  species  of  democracy,  and  may  be 
subdivided  into  various  lEinds.  The  two  most  general  of 
these  kinds  are  those  which  distinguish  all  governments — 
single  and  confederated.  The  great  and  leading  object  of 
confederation  of  any  sort,  applicable  alike  to  republics  and 
all  other  forms  of  government,  is  the  better  to  proteot  and 
maintain  the  great  inherent  right  of  self-government  or 
self-determination  possessed  by  each  of  the  parties  enter- 
ing into  it,  just  as  the  great  and  leading  object  of  all  single 
governments  formed  by  the  social  oompact  is  the  better  to 
protect  and  maintain  inviolate  the  innate,  absolute,  and  in- 
destructible rights  of  the  individuals  entering  into  organ- 
ized society.  What  is  known  as  the  natural  rights  of  in- 
dividuals corresponds  with  what  may  be  charaoteriied  as 
the  sovereign  rights  of  states  or  kingdoms. 

Confederated  republics,  of  some  kind,  organised  for  these 
purposes,  have  existed  from  the  oarliest  times  of  which  his- 
tory has  taken  any  notice.  A  oharaoteristio  feature  of  all 
of  them,  until  recently,  was  that  under  the  federal  oom- 
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put  no  power  va8  oonfarnd,  bjr  the  paitiei  to  it,  upon 
the  oonrentional  state  thereby  sreated,  to  not  direotl;  in 
the  exeoution  of  the  poven  that  were  oonferred,  npon  the 
indiridaal  membera  of  foeiaty  or  oitixena  of  the  aoTeral  re- 
pabliofi  80  oonfederctins  refpeotirely.     This  was  left  to 
the  good  faith  of  each  of  the  parties  severally,  and  it  was 
foand  to  bo  a  great  defeat  in  the  workings  of  this  kind  of 
confederations.     This  form  of  eonfederation  is  what,  by 
the  German  publioists,  is  styled  a  Statenbnnd  or  States' 
nnion.    To  remedy  these  defects  in  some  degree,  another 
form  of  eonfederation  has  been  resorted  to,  oharaeteriied  by 
the  same  writers  as  a  Bundecstaat,  or  federatire  anion,  in 
whioh  the  entire  sovereignty  of  the  separate  states  is 
merged  in  the  new  and  oonventional  state  so  ereated.    It 
was  reserved  for  American  statesmen  in  the  latter  part  of 
the  last  century  to  remedy  the  evils  of  both  the  Statenbnnd 
and  Bundecstaat  systems,  under  what  is  known  as  the  fed- 
eral constitution  of  1787,  with  the  amendments  subse- 
quently ratiSed  in  pursuance  of  its  provisions.     Space  will 
not  allow  any  extensive  consideration  of  the  striking  and 
wonderful  new  features  in  this  model  of  federal  repal>lics. 
Suffice  it  to  say  that,  anterior  to  1780,  when  the  new  con- 
stitution of  1787  went  into  operation,  the  U.  S.  of  America, 
after  the  declaration  of  their  independence,  was  a  oonfed- 
erated  republic  upon  the  model  of  that  set  forth  by  Mon- 
tesquieu, Vattel,  and  others ;  or,  in  other  words,  they  con- 
stituted wliat  the  Oermans  style  the  Statenbnnd.     The  de- 
feet  or  "  vice  "  of  this  system  was  the  want  on  the  part  of 
the  general  government  of  the  power  to  execute,  by  its  own 
fonotions  and  machinery,  the  many  other  speciBc  powers 
which  had  been  conferred  upon  it  under  the  first  Articles 
of  Confederation.   The  great  fundamental  changes  made  in 
the  constitution  of  1787  or  1788  were  the  olothing  of  the 
Federal  government  with  this  additional  power ;  and  the 
creation  of  the  necessary  machinery  for  its  execution.  This 
required    a  subdivision  of   all    powers    conferred    upon 
the  general  government,  limited  and  specific  as  they  were, 
into  legislative,  judicial,  and  executive  departments,  and 
by  the  arrangement  the  Federal  government  is  now  empow- 
ered within  its  limited  sphere  to  act  as  directly  upon  the 
citizens  of  the  States  respectively  as  the  States  are  on  all 
other  matters  reserved  to  themselves  and  not  confided  to 
the  general  government.    Another  peculiarity  of  the  Amer- 
ican systems,  applicable  alike  to  the  general  and  State  gov- 
ernments, is  that  in  the  subdivision  of  the  sovereign  powers 
before  referred  to,  the  judicial  power  is  co-ordinate  and  co- 
equal with  the  others.     No  one  of  them,  in  its  assigned 
sphere,  is  superior  to  the  other,  in  either  the  Federal  or  State 
governments.     This  is  another  new  feature  in  American 
polities.     In  all  other  oonntries  where  a  Judiciary  exists  it 
IS  held  to  be  subordinate  to  what  is  called  the  political 
power  of  the  state.     This  is  not  so  under  American  insti- 
tutions. (See  ConsTiTUTiON,  Vol.  I.) 

In  conclusion  of  this  Stticle,  suffice  it  to  say  in  reference 
to  the  new  American  model  of  a  confederated  republic  that 
it  is  far  in  advance  of  anything  ever  before  developed  in 
the  annals  of  history.  It  presents  an  entirely  new  species 
of  confederated  republics.  It  rests,  as  the  French  philoso- 
pher, De  Tocqueville,  said,  upon  "  a  wholly  novel  theory, 
which  may  be  considered  as  a  great  discovery  in  modem 
political  science,"  and  for  which  there  is  as  yet  no  specific 
name.     His  language  is : 

"This  constitution,  which  may  at  first  be  confounded 
with  the  federal  constitutions  which  have  preceded  it,  rests, 
in  truth,  upon  a  wholly  novel  theory,  which  may  be  consid- 
ered as  a  great  discovery  in  modem  political  science.  In 
all  the  confederations  which  preoeded  the  American  oon- 
stitnticn  of  1789,  the  allied  states,  for  a  common  object, 
agreed  to  obey  the  injunotions  of  a  federal  government; 
but  they  reserved  to  themselves  the  right  of  ordaining  and 
enforcing  the  execution  of  the  laws  of  the  Union.  The 
American  States  which  combined  in  1789  agreed  that  the 
Federal  government  should  not  only  dictate  but  should  ex- 
ecnte  its  own  enactments.  In  both  oases  the  right  is  the 
same,  hut  the  exercise  of  the  right  is  different ;  and  this 
difference  produced  the  most  momentous  consequenoes." 
"The  new  word,"  said  he,  "whioh  ought  to  express  this 
novel  thing  does  not  yet  exist.  The  human  understanding 
more  easily  invents  new  things  than  new  words,  and  wo 
are  hence  constrained  to  employ  many  improper  and  inad- 
equate expressions."  (See  CkmsTirurioK  U.  8.,  Vol.  I.) 

Lord  Brougham  seems  to  have  been  similarly  impressed 
with  the  novel  character  of  our  confederate  republic  in  its 
specific  differences  from  all  others  which  had  preoeded  it, 
when  in  speaking  of  it  he  said:  "  It  is  not  at  all  a  refine- 
ment that  a  federal  nnion  should  be  formed ;  this  is  the 
natural  result  of  men's  joint  operations  in  a  very  rade  state 
of  society.  But  the  regulation  of  such  a  nnion  upon  pre- 
established  principles,  the  formation  of  a  system  of  govera- 
ment  and  legislation  in  which  the  different  subjecti  shall 
be,  not  individuals,  but  States,  the  application  of  legislative 


principles  to  such  a  Iwdy  of  States,  and  the  devising  means 
for  keeping  its  integrity  as  a  federacy,  while  the  rights  and 
powers  of  the  individual  States  are  maintained  entire,  is 
the  very  greatest  refinement  in  social  policy  to  which  any 
state  of  circumstances  has  ever  given  rise,  or  to  whioh  any 
age  has  ever  given  birth."  (See  idem.) 

From  this  exposition  very  clearly  appears  the  proper 
solution  of  the  vexed  question  whether  tne  0. 8.  constitute 
a  nation  or  not.  It  is  clearly  seen  not  only  that  they  do 
constitute  a  nation,  but  also  what  sort  of  a  nation  it  is.  It 
is  not  a  nation  of  individuals  blended  in  a  common  mass, 
with  a  common  sovereignty  springing  lh>m  the  whole,  but  a 
nation,  the  constituent  elements  or  members  of  which  are 
separate  and  diatinet  political  organisations  or  States  united 
under  a  federal  compact,  on  a  model  never  before  exhibited. 
It  is  a  nation  of  States,  or  wliat  is  the  same  thing,  a  nation 
of  nations — a  nation  of  the  highest  and  grandest  type  ever 
before  known  among  men. 

Among  the  works  upon  this  subject  which  readers  can 
consult  with  profit  maybe  cited  —  Aristotle's  Politicif 
Plato's  RepubUe ;  Cicero  On  tht  Commonwealth i  Orotius 
on  the  Hightt  of  War  and  Peact;  Puffendorf  on  the  £le- 
menta  qf  univeritalJuritprudence  ;  Montesquieu's  Spirit  of 
ZatM,'  Kutherford's  /n«<t<v<e«  of  Natural  Lava;  Maehiavelli, 
and  the  works  of  Filmer,  Locke,  Hackensie,  and  Sidney  on 
government ;  Rousseau  on  the  Social  Compact ;  Vattel  on 
the  Lav  of  Natiotu  ;  Guizot  on  Bepreaentative  Oocemment 
and  his  Hiatory  of  Civilization;  Hallam  and  Creasy  and 
De  Lolme  on  the  Britith  Conttitution ;  De  Tocquerillo's 
American  Democracy;  Lord  Brougham's  Philoeophy  of 
Oovemmettt ;  William  Smith  O'Brien  and  John  Stuart  Mill 
on  Sepreeentative  Oovemaunt;  Tucker's  and  Sharswood's 
editions  of  Blackstone;  John  Taylor,  in  a  work  entitled 
Conetructor  Coiutrued;  Calhoun  on  Qovemment;  Calhoun's, 
Webster's,  and  Hayne's  speeches  in  the  Senate  of  the  U.  S. 
in  1830  and  1832;  Stepbens's  Conttilutional  Vieie  of  ilk* 
Late  War  between  the  Statei;  Dawson's  edition  of  the  Fed- 
eralitt;  the  Madiion  Papert;  Elliott's  Debata  on  the  Rati- 
fication of  the  Conetitution  in  the  SeV€r<U  Statee;  and  Jami- 
son's Conetitutional  Convention.  Alex.  H.  Stepheks. 

Gov'emin ent's  Isl 'and,  properly  Rock  Island,  am 

island  in  the  Mississippi  River,  lying  between  Rock  Ixland, 
III.,  and  Davenport,  la.  The  island  belongs  to  the  U.  S. 
government  and  contains  splendid  U.  S.  armories  and  ar- 
senals. It  was  used  as  a  military  prison  during  the  civil 
war.  The  island  is  reached  by  several  excellent  bridgaa. 
It  is  3  miles  long,  and  has  a  very  fertile  soil.  Area,  960 
acres.    It  is  in  Rock  Island  co.,  lU.    Pop.  16i. 

Gov'ernors,  1.  Oovemors  [6er.  der  Regulator,  der 
Gouvernator,  der  Moderator;  Fr.  morferatciir,  m.,  regulateurf 
m.)  are  instruments  attached  to  prime  movers  for  the  pur- 
pose of  preserving  regularity  of  motion  by  adjusting  the 
amount  of  power  exerted  to  the  resistanoe  to  be  overcome, 
where  the  latter  is  variable.  They  are  a  more  economical 
class  of  regulators  than  brakes,  which  accomplish  a  similar 
result  by  absorbing  and  wasting  an  excess  of  power,  which 
most  always  exist  where  the  speed  is  intended  to  remain 
invariable  under  a  variable  load. 

2.  Governors  differ,  as  regulators,  from  fly-wheels  in  pre- 
serving uniformity  of  motion  without  necessarily  permit- 
ting change  of  mean  speed.  The  latter  form  of  regulator 
necessarily  permits  variation,  which  becomes  greater  as  the 
weight  and  speed  of  the  wheel  are  smaller  in  proportion  to 
the  changes  of  energy,  and  is  rarely  so  small  as  to  mako 
the  governor  unnecessary. 

3.  Oovemors  are  usually  intended  to  produce,  as  nearly  as 

fiossible,  absolutely  uniform  speed.  None  do  so  perfect- 
y,  but  Uie  approximation  to  uniformity  is  frequently  very 
close.  A  good  governor  should  not  permit  a  variation  of 
5  per  cent.,  even  when  the  load  is  entirely  thrown  off,  and 
10  per  cent,  is  generally  considered  the  maximum  range. 
Marine-engine  governors  are  usually  intended  to  prevent 
very  sudden  and  very  great  fluctuations  of  velocity,  rather 
than  to  preserve  an  exact  rate  of  speed.  Rankine  desig- 
nates the  latter  class  "  fly  governors,"  to  distinguish  them 
from  the  other  forms  called  govemori  proper, 

4.  Governors  proper  are  divided  into  three  classes — poai- 
tioit  govemora,  diaengagement  govemora,  and  differential 
governora.  Position  governors  are  those  in  whioh  the  posi- 
tion of  the  regulating  valve  or  regulating  piece  is  deter- 
mined by  rigid  connection  with  the  governor;  as,  for  ex- 
ample, the  common  fly-ball  governor  used  upon  the  steam- 
engine.  Disengagement  governors  are  those  which,  when 
the  speed  rises  above  a  certain  fixed  maximum,  throw  into 
gear  a  train  of  mechanism  which  shuts  off  the  supply  of 
impelling  fluid,  and  causes  a  diminution  of  speed ;  and, 
when  the  speed  falls  below  a  stated  minimum,  it  throws 
into  gear  another  train  producing  the  reverse  effect.  When 
at  proper  speed,  neither  train  is  in  operation.  The  usual 
forms  of  water-wheel  governors  are  examples  of  this  class. 
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Differantial  gorernon  are  thow  which  more  the  regulating 
meohaniama  with  a  apeed  proportional  to  the  differenoe  be- 
tween the  actual  and  the  proper  speed  of  the  engine. 

6.  A  second  olassifloation  dividea  governors  into  gravity 
governors — in  which  gravity  and  oentrifugal  force  are  op- 

f rased — and  balanoed  governors,  in  which  oentrifugal  force 
s  balanced  by  a  spring  or  by  other  foroe  than  gravity. 

6.  Pendalum  governors  are  the  oldest  and  most  oommon 
elan  of  governors.  The  oonioal  pendulum,  the  oentrifngal 
governor,  or  the  fly-ball  governor,  as  it  is  varionaly  called, 
was  invented  by  Uuyghena  about  1650,  and  applied  by 
him  to  the  regulation  of  horologioal  mechanism.  It  was 
anbaeqnently  (1789)  applied  by  Hooper  to  control  the  mo- 
tion of  windmills,  and  Watt  about  the  same  time  (1784) 
applied  it  to  the  regulation  of  the  steam-engine. 

7.  The  pendulum  governor  consists  of  two  heavy  balls 
(A  B,  Fig.  1)  suspend- 
ed by  short  links  from 
the  spindle  C  D.  Oth- 
er  links,  E  F  and  O  U, 
connect  with  a  sleeve 
H  F  in  such  a  manner 
that  any  movement  of 
the  balls  will  produce 
a  vertical  movement  of 
this  sleeve,  which  is  at- 
tached to  an  arm  M  N, 
forming  part  of  the 
train  of  meohanism, 
M  X  R  S,  through 
which  the  a^nstment 
of  power  is  effected. 
In  the  case  of  the 
steam-engine  the  rod 
R  S  is  attached  to  tho 
"  throttle-valve  "  or  to 
the  expansion  gear; 
in  the  water-wheel  it 
connects  with  the 
meohanism  operating 
the  "gate"  by  means  of  which  the  supply  of  water  is  ad- 
justed; in  the  windmill  this  train  of  mechanism  changes 
the  pressure  existing  be- 
tween the  millstones,  or  it 
changes  the  position  or 
the  area  of  the  "  sails." 

8.  In  this  governor  there 
exists  at  every  position, 
with  uniform  motion,  an 
exact  equilibrium  of  the 
vertical  component  of  the 
foroe  acting  along  the  sus- 

J lending  arm  B  C,  the 
broo  of  gravity,  and  oen- 
trifngal  foroe.  The  height  ^ 
of  the  point  at  which  the 
line  of  the  arm  crosses  the 
■pindle — the  virtual  point 
of  suspension — above  the  plane  of  revolution  of  the  balls 
bears  a  ratio  to  the  radius  of  the  circle  in  which  the  cen- 
tres of  the  balls  move  that  is  equal  to  the  ratio  of  the 
weight  of  the  balls  to  the  centrifugal  force — i.  e.  Fig.  2. 


Pendulum  Governor. 
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9.  The  speed  of  the  governor  should  be  carefully  deter- 
mined, either  by  experiment  or  by  calculation,  when  Srst 
designed,  in  order  that  the  transmitting  mechanism  which 
determines  the  velocity-ratio  of  governor  and  driving-shaft 
may  be  precisely  proportioned  to  its  work. 

10.  Tne  weight  of  nails  is  determined  by  the  character 
of  the  resistance  to  be  overcome.  It  is  proportional  to  the 
resistance  to  bo  overcome,  but  can  seldom  be  calculated, 
and  is  usually  determined  by  experiment. 


The  simple  pendulum  governor  has  oomparatively  little 
power,  and  does  not  give  tmly  isochronous  motion.  Being 
rigidly  connected  with  the  regulating  valve,  the  speed  can 
only  be  precisely  maintained  under  one  set  of  conditions. 
Any  variation  of  load  or  of  steam-pressure  will  produce  a 
limited  but  unavoidable  change  of  speed.  The  limits  of 
variation  are  determinable  by  the  arrangement  of  the  con- 
necting mechanism,  and  are  usually  but  slightly  removed 
from  the  proper  speed. 

11.  To  secure  greater  sensitiveness  and  strength  in  ac- 
tion a  weight  is  sometimes  mounted  upon,  or  suspended 
from,  the  collar  I  L  (Fig.  1),  which  enables  the  speed  of 
the  governor  to  be  greatly  increased  with  the  same  height 
of  suspension  and  with  a  smaller  sise  of  balls,  giving,  at 
the  same  time,  quickness  and  much  greater  strength  of  ac- 
tion. This  form  was  introduced  by  Charles  T.  Porter  of 
New  York,  and  has  been  extensively  adopted  both  in  the 
U.  S.  and  Europe.  It  Is  shown  in  Fig.  3.  In  this  ease 
the  effect  of  gravity  is  inereaaed,  while  the  effect  of  oen- 
trifugal foroe,  at  the  same  speed  of  revolution,  remains  un- 
changed, and  the  height  A  Cit  increased  in  the  ratio  A  + 

A  W 

-^^  to  1 ;  .^  repreMDtiog  the  ratio  of  increase  of  the  ac- 
tion of  gravity,  W  the  weight  of  balls,  and  W  the  total 
weight  of  balls  and  the  increased  action  of  gravity  pro- 
duced by  the  added  load.    Then,  H -  ^-^  x  "i,— • 

A  *  It 

A  change  of  speed  in  the  engine  oauses  a  greater  change 
fjg  g  of  position  of  balls  than 

in  the  unloaded  govern- 
or, in  the  proportion  of 
W  toW'  +  A  W.  The 
governor  is  thus  render- 
ed more  sensitive  in  this 
proportion.  The  sus- 
pending arms  of  this 
governor  are  forked,  and 
the  pins  are  thus  made 
double.  This  eonstruk- 
tion  is  no  less  an  essen- 
tial feature  than  the  pre- 
ceding. It  enables  sud- 
den variations  of  speed 
to  produce  change  of  al- 
titude without  serious  re- 
tardation due  to  friction 
on  the  joints.  Another 
important  advantage 
possessed  by  this  instru- 
ment is  the  compara- 
tively slight  resistance  to 
change  of  speed,  which 
is  a  consequence  of  the 
oomparatively  small 
weight  of  balls  and  of 
their  small  urblt.  Strain  upon  the  connecting  gearing,  or 
slipping  of  the  governor-belt,  is  thus  avoided,  and  the 
governor  is  enabled  to  act  promptly  and  effeotively  where 
the  ordinary  form  would  be  slow  in  action,  or  where  it 
might  break  its  belt  and  oease  to  act. 

12.  Approximate  isoohronism  is  secured  in  the  governor 
of  Farcot  of  Paris  by  crossing  the  arms,  thus  carrying  the 
points  of  suspension  of  each  i»ll  to  the  opposite  side  of  the 
vertical  spindle  from  the  ball,  and  thus  causing  the  trajec- 
tory of  the  ball,  as  it  rises  and  falls  in  its  circnisr  orbit,  to 
coincide  with  the  paraboloid  of  which  the  subnormal  is 
equal  to  the  altitude  A  C  (Fig.  1).  This  form  of  governor 
is  used  to  some  extant  in  Europe.  In  the  Farcot  governor 
minor  adjustments  are  secured,  to  eliminate  faults  in  its 
action  due  to  the  arrangement  of  the  meohanism  transmit- 
ting movement  of  the  controlling  valves.  The  links  con- 
necting the  ball-rods  to  the  collar  on  the  main  spindle  arv 
crossed,  and  a  helical  spring  on  the  spindle  resists  slightly 
the  tendency  of  the  balls  to  rise,  its  tension  increasing  as 
the  balls  separate. 

Precise  isochronism  is  obtained  by  the  parabolic  govern- 
ors, in  which  the  height  H  remains  constant  in  all  positions. 
In  these  governors  the  path  of  the  balls  in  the  vertical  plane 
is  such  that  they  describe  the  are  of  a  parabola.  The  height 
A  C  (Fig.  I)  is  then  the  subnormal  of  this  parabola.  The 
subnormal  is  of  constant  magnitude,  and  only  at  that  speed 
which  gives  a  height  H  equ^  to  this  quantity  is  a  position 
of  equilibrium  held.  It  consequently  follows  thatany  change 
of  speed  from  that  due  the  height  A  C  will  destroy  equilib- 
rium, and  it  can  only  be  restored  by  a  return  to  the  proper 
speed.  These  governors  therefore  continue  their  action 
npon  the  connecting  mechanism  until  normal  speed  is  ob- 
tained or  until  the  extreme  of  their  range  is  reached.  An 
altitude  of  the  points  of  suspension  above  tho  plane  of  mo- 
tion of  the  balls  equal  to  twice  the  fooal  distanoe  of  the  par- 
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sbola  ia  the  only  one  in  whieh  the  balla  esn  remain  steady. 
The  foroe  with  which  the  balls  tend  to  move  is  proportional 

Wt 

approximately  to   — ,  in  which  W  it  the  aggregate  weight 

of  balls,  t  is  the  amonnt  of  deviation  of  speed,  and  K  the 
proper  speed  of  revolution. 

The  balls  are  given  their  parabolic  path  in  Davey's  gov- 
ernor by  suspending  them  from  a  spindle  by  steel  springs, 
which,  as  they  diverge,  unwrap  from  the  edge  of  a  guide- 
cheek  having  the  form  of  the  evolute  of  the  parabola.  The 
balls  may  also  be  carried  on  a  gaide-oarve,  aa  in  Hadden's 
governor. 

The  parabolic  governor  may  be  loaded,  like  Porter's  gov- 
ernor, to  obtain  higher  speed  of  rotation,  and  increased 
strength  and  sensitiveness.  This  will  produce  an  increase 
of  altitude  in  the  proportion  of  the  aggregate  new  weight 
to  the  original  weight  and  the  speeds  of  revolution  will  be 
increased  as  the  square  root  of  those  quantities.  The  added 
load  gives  a  means  of  adjustment  of  speed  by  varying  the 
amount  of  that  load.  A  common  method  of  applying  it  is 
by  moans  of  a  sliding  weight  upon  a  lever,  thus  making  the 
load  upon  the  governor  easily  and  accurately  adjustable. 
By  causing  the  balls  to  move  in  a  high  portion  of  the  par- 
abolic arc,  also,  increased  strength  of  action  and  sensitive- 
ness may  be  secured.  Since  the  centrifugal  force  varies  in- 
versely as  the  sijuare  of  the  periodic  times,  the  greater  the 
speed  of  revolution  thus  secured,  the  greater  the  power  of 
the  governor.  Smaller  balls  can  thus  be  used  with  higher 
speed,  as  in  the  loaded  pendulum  governor,  and  their  less 
weight  gives  greater  sensitiveness,  in  cobsequenoo  of  their 
slight  inertia,  as  well  as  because  of  their  greater  speed  of 
revolution. 

In  the  Babcock  A  Wilcox  governor  the  balls  always  move 
in  a  boriiontal  plane, 
as  shown  in  Fig.  4; 
the  ball-rods,  n  n, 
being  jointed  to  s 
spindle,  o,  which 
slides  vertically  with- 
in a  hollow  driving- 
spindle,  and  which  ii 
counterbalanced  by 
weights  at  u>,  carried 
in  a  scale-pan  on  the 
end  of  a  lever,  through 
which  they  act  upon 
the  lower  ends  of  the 
sliding  spindle.  The 
ball-rods  are  jointed 
at  the  middle  to  links 
P,  which  are  secured 
at  their  opposite  ends 
to  the  main  driving- 
spindle,  which  takes 
its  motion,  through 
bevel  gearing  and  in- 
termediate shafting, 
from  the  main  shaft 
of  the  engine.  A 
dash-pot,  seen  at  the 
foot  of  the  sliding 
spindle,  prevents  sud- 
den duotuations  pf 
speed  from  throwing 
the  governor  beyond 
the  proper  position 
for  adjusting  speed, 
and  prevents  the  os- 
cillation of  speed 
which  attends  the  nse 
of  very  sensitive  gov- 
ernors not  thus  con- 
trolled. When  the  engine  is  precisely  at  speed  the  action 
of  centrifugal  force  is  oqnilibriated  in  every  position  by  the 
action  of  the  weight.  At  any  other  speed  this  equilibrium 
is  destroyed,  and  the  action  of  the  governor  is  similar  to 
those  just  described.  It  continues  acting  until  the  proper 
■peed  is  resumed,  or  until  it  reaches  the  extremity  of  its 
range.  Adjustment  of  speed  is  obtained  by  varying  the 
weight  upon  the  scale-pan. 

Pickering's  governor  (Fig,  6)  is  the  invention  of  Mr.  T. 
R.  Pickering  of  New  York.  In  this  governor  the  balls  are 
earned  upon  flat  springs  which  are  curved  in  the  form  of  a 
double  cyma,  and  are  attached  at  one  extremity  to  the 
vertical  driving-spindle,  and  at  the  upper  end  to  a  sliding 
collar  which  supports  the  stem  of  a  balanced  throttle- valve. 
The  peculiar  form  of  spring  employed  keeps  the  parts  in 
proper  relative  position,  and  permits  the  nse  of  steel  so 
thin  that  it  is  not  liable  to  "  set "  or  break.  Where  an  in- 
erease  of  centrifugal  force  is  required,  it  is  obtained  by  in- 


ereasing  the  nnmber  of  springs,  using  two  or  mora  together 

for  eaoh  ball.  Three  balls  are  generally  used.  This  governor 

rwg  K  has  the  sensitiveness  and  strength  of 

the  loaded  pendulum  governor,  and 

ta  eheap  in  construction.    It  has  come 

into  extensive  nse  in  the  U.  S. 

Sliver's  marine  governor  in  its 
earlier  form  consisted  of  two  crossed 
arms  carrying  balls  at  each  extrem- 
ity, and  balancing  about  the  pin  by 
which  they  were  carried  on  the  spin- 
dle. The  action  of  centrifugal  force 
was  balanced  by  a  helical  spring  coil- 
ed upon  the  spindle.  It  was  designed 
to  regulate  the  engines  of  steam  ves- 
sels, and  was  one  of  the  earliest  in- 
troduced. 

In  the  chronometrio  governor  a 
train  of  gearing  is  driven  by  a  eloek 
or  other  uniformly  moving  appa- 
ratus. Another  train  is  driven  by  the 
engine  or  machine  to  be  regulated. 
The  two  train*  are  connected  by  intermediate  mechanism 
in  such  a  manner  that,  so  long  as  both  move  at  the  same 
speed,  no  motion  of  the  intermediate  gearing  occurs,  A 
difference  of  velocity  in  the  two  trains  being  produced  by 
a  change  of  speed  of  the  engine,  a  motion  of  the  interme- 
I  diate  gear  takes  place,  adjusting  the  regulating  apparatus 
to  restore  the  proper  speed.  This  arrangement  evidently 
gives  isoohronism. 

In  Siemens'  differential  pendulum  governor  the  balls  of 
a  pendulum  governor  arc  suspended  within  a  cylinder,  and 
their  friction  against  its  interior  surface  produces  a  resist- 
ance  which,  acting  through  a  "  dynamometer  train,"  movea 
the  valve.  In  the  governor  of  Prof.  Sir  Wm.  'Thomson 
the  principles  illustrated  in  Siemens'  governor  are  applied 
to  a  governor  attached  to  physical  apparatus. 

Hydraulic  governors  are  of  several  forms.  They  usually 
consist  of  a  pump  or  bellows  which  forces  water  or  oil  into 
a  reservoir,  from  which  it  issues  at  a  uniform  rale  by  an 
orifloe  the  site  of  which  is  ac^ustable.  At  the  proper  speed 
the  liquid  is  pumped  into  the  reservoir  at  precisely  the 
speed  at  which  it  issues  from  it.  An  increase  of  speed 
produces  an  excessive  supply,  and  a  decrease  of  speed 
causes  a  deficiency  of  fluia  to  be  forced  into  the  reservoir. 
Connected  with  the  reservoir  is  a  pump-barrel  containing 
a  weighted  piston  or  plunger.  As  the  reservoir  fills  this 
piston  is  forced  up  and  shuts  off  the  supply  of  steam  or 
water.  As  the  reservoir  empties  itself  tne  loaded  piston 
descends,  opening  the  supply -valve.  The  "Pitcher  by- 
dnulio  regnlator "  is  of  this  form.  These  governors  are 
isochronous.  ■ 

A  hydraulic  governor  of  quite  a  dilTerent  form  has  come 
into  considerably  extensive  use  in  the  V.  6.  This  is  the 
Huntoon  governor,  shown  in  Fig.  8.  A  screw,  resembling 
the  ordinary*  screw-propeller  in  form,  revolves  in  a  hori- 
sontal  cylinder  filled  with  oil.  The  shaft  on  which  it  is 
mounted  is  arranged  to  slide  longitudinally,  and  thrust* 
against  a  vertical  arm  which  is  connected  with  a  horisontal 
lever  earrying  a  weight.  Motion  is  commnnioatad  to  ttaa 
Fio.  6. 


■crew  through  a  pulley-shaft  which  gears  into  a  pinion  on 
the  sorew-shaft.    As  the  screw  revolves  it  tends  to  traverse 
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the  cylinder  in  the  axial  line,  nad  thii  tendeney  beoomes 
greater  or  leaa  as  the  reiistanse  of  the  liquid  inoreaees  or 
diminiahea  with  changes  of  speed.  At  the  proper  speed 
this  resiatanoe  is  just  sufficient  to  eonnterbalanee  the 
weight.  A  greater  speed  raises  the  weight,  and  a  slower 
speed  allows  it  to  fall.  These  morements  are  transmitted 
by  a  Tertieal  linlc  to  the  arm  of  a  register  throttle-ralve, 
by  means  of  whioh  the  supply  of  steam  is  ac^ustod  to  the 
requirements  of  the  engine.  Fig.  6  exhibits  a  seotional 
Tiew  of  this  governor,  aeoompanied  by  a  separate  slietoh 
of  the  sorew.  This  goremor  is  theoretioallj  perfectly  iso- 
ehronons.  Bo  long  as  the  engine  does  not  mn  at  speed, 
the  valre  will  be  kept  moving,  and  it  will  either  bring  the 
engine  to  speed  or  will  reach  the  extremity  of  its  range. 
Praotteally,  Isoehronlsm  is  somewhat  interfered  with  by 
the  friotion  of  the  parts.  In  another  form  of  Utis  governor 
a  paddle-wheel  take*  the  plaoe  of  the  screw ;  both  forms 
are  in  use. 

Pneumatic  governors,  in  whioh  the  rmistance  of  sir  is 
made  useful  in  producing  an  equilibrium  with  the  foree  ex- 
erted by  a  weight  or  spring,  areof  soTeral  formi.  The  best 
known  form  consists  of  several  hemispherical  cops,  carried 
at  the  outer  ends  of  radial  arms  revolving  about  a  central 
spindle,  aa  in  the  anemometer.  At  the  proper  speed  the 
resistance  of  the  air  is  just  sufficient  to  counterpoise  a 
weight  attaohed  to  the  apparatus,  while  at  higher  or  lower 
speed  the  rise  or  fall  of  toe  weight  moves  the  mechanism 
ooanectiog  the  governor  with  the  supply-valve. 

The  marine  steam-engine  requires  a  governor  of  some- 
what different  qualities  from  those  demanded  in  the  regu- 
lation of  the  stationary  engine.  The  motion  of  the  marine 
engine  when  the  vessel  is  in  smooth  water  is  uniform  so 
long  as  the  pressure  of  steam  remains  constant,  aa  there  is 
then  a  porfeot  uniformity  in  impelling  power  and  of  reaist- 
anoe,  and  no  governor  is  required.  At  sea,  however,  in 
rough  weather,  the  vessel  is  tossed  about  by  the  waves,  and 
meets  with  a  varying  resistance.  Frequently,  all  resistance 
to  the  motion  of  the  engine  is  removed  by  the  pitohing  of 
the  ship  and  consequent  lifting  of  the  propeller  out  of  the 
water.  At  such  times  the  engine,  if  uncontrolled,  atarta 
off  with  great  velocity,  oauaing  danger  of  accident  and  a 
wasteful  expenditure  of  steam.  VThile  revolving  at  this 
high  velocity  the  engine  is  next  suddenly  checked  by  the 
return  of  the  vessel  to  a  position  in  whioh  the  propeller  is 
again  immersed,  and  the  reanlting  ahook  ia  even  more  dan- 
geroua  than  that  due  to  the  effect  of  inertia  at  the  higher 
apeed.  This  is  the  kind  of  fluotuation  of  speed  which  the 
marine  governor  ia  intended  to  prevent.  No  governor  in 
whioh  gravity  acts  can  be  used  at  sea,  on  acoount  of  the 
motion  of  the  vessel.  The  ordinary  forms  of  balanced 
goTamora  are  not  usually  satisfactory,  because  the  inertia 
of  the  heavy  parts,  which  most  be  suddenly  made  to  move 
at  higher  velocity  when  a  "jump  "  of  the  engine  ooours,  is 
liable  either  to  prevent  their  prompt  action  or  to  strain  and 
break  the  connecting  meohanism. 

Momentum  governors  have  been  usually  found  most 
satisfactory.  Silver's  momentum-wheel  governor  is  an 
illustration  of  this  elass.  This  oonsista  of  a  fly-wheel 
Itted  looaely  upon  a  abaft  driven  by  the  engine.  The  wheel 
carries  flat  vanes,  ao  set  that  the  resistance  of  the  air  when 
they  an  turning  at  the  proper  speed  shall  just  equilibriate 
the  effort  of  a  helioal  spring  by  which  the  wheel  is  connected 
to  the  shaft,  and  through  which  it  is  driven.  Any  sudden 
inareaae  of  speed  taking  plaoe,  the  inertia  of  the  wheel 
prevents  a  proportional  increase  of  ita  velocity.  The  shaft 
*'  ronning  ahead  "  of  the  wheel,  the  spring  is  ooiled  up ; 
and  this  change  is  made,  by  suitable  meebanism,  to  ohsnge 
the  position  of  the  throttle-valve.  A  sudden  deorease  of 
the  speed  of  the  engine  oconrring,  the  inertia  of  the  fly- 
wheel causes  it  to  overrun  the  shaft,  and  the  spring  ia  un- 
coiled and  the  throttle-valve  opened.  This  governor  has 
been  very  considerably  used.  It  ia  sensitive  and  quick  in 
action. 

In  Siemens'  pendalnm  governor  (Fig.  7)  the  arrangement 
of  the  epicyolic  train  DBF,  through  whioh  the  suspended 
ball  B  is  moved,  is  such  that  E  may  move  around  the  ver- 
tical spindle  C  between  limits  which  are  determined  by 
stops  flxed  on  either  side.  In  this  movement  the  arms  G 
and  K  participate,  and  the  throttle-valve  is  oontrolled  by 
the  movement  of  the  rook-shaft  B,  which  may  be  made  a 
continuation  of  the  valve  spindle.  The  motion  of  the  ver- 
tical spindle  C  produces  rotation  of  the  pendulum  A  B  by 
meana  of  the  slotted  curved  link  on  orosshead  A  L.  When 
the  speed  of  the  system  ia  uniform,  the  resistance  of  the 
revolving  pendulum  produces  s  tendency  in  the  inter- 
mediate wheel  B  to  move  in  the  direotion  ti  E,  raising  the 
weight  K,  and  holding  it  eonnterpoised  in  a  poaition  whioh 
ia  determined  for  every  case.  When  so  running  in  equi- 
librium the  slightest  change  of  speed  in  the  engine  and 
the  driving  mechanism  produces  a  change  of  relative  posi- 
tion of  C  and  D,  in  oonsequenee  of  the  inertia  of  the  pen- 
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resistanoe  which  moves  the  weight  K  from  the  ordinary  po- 
sition of  equilibrum,  opening  or  closing  the  valve  promptly 
and  effeetirely  regulating  the  engine.  This  regulator  is 
used  in  the  Oraenwich  Obaervatory,  England,  for  regu- 
lating a  chronograph.  It  ia  extremely  aensitive,  and  very 
powerful  under  audden  changea  of  velocity  incurred  by 
sadden,  even  although  moderate,  changea  of  speed. 

The  governor  is  used  in  steam-engines  of  the  beat  clasa 
to  determine  the  point  of  "cut-off,"  inatead  of  moving  the 
throttle-valve,  which  latter  method  producea  loaa  of  effi- 
ciency by  "  throttling  "  the  ateam  and  diminishing  the  gain 
due  to  higher  preaaore  and  greater  expanaion.  In  aome 
oaaes  the  governor  changes  the  poaition  of  the  "  eccentric  " 
which  movea  the  valve-gear.  In  other  caaes  it  adjaata  the 
"  link-motion,"  producing  a  similar  change  of  action  in 
the  valve,  and  consequently  in  the  diatribntion  of  steam. 
The  attachment  of  a  goremor  to  a  "detachable  cut-off 
valve-gear  " — with  whioh  arrangement  the  grade  of  expan- 
sion of  ateam  ia  determined  without  neceaaarily  demanding 
from  the  governor  the  employment  of  any  considerable 
moving  force — is  the  most  generally  satisfactory  method 
of  regulation  of  steam-engines.  It  has  been  anggeated  by 
Bourne  that  in  oondenalng  ateam-engines  it  would  ^  ad- 
vantageoua  to  so  arrange  the  governor  connections  as  to 
automatically  adjuat  the  aupply  of  condensing  water. 

The  force  required  in  the  regulation  of  water-wheels  is 
80  great  that  water-wheel  governora  are  arranged  to  aimply 
throw  traina  of  mechanism  connected  with  the  motor  into 
gear  with  the  water-wheel  gate,  opening  or  eloaing  it  aa 
required.  R.  U.  Thursto^t. 

Gov'ernor's  Isl'and,  an  island  of  Suffolk  co.,  Mass., 
in  Boston  harbor,  directly  N.  of  Castle  Island  and  of  the 
main  ship-channel  or  President  Roads.  It  is  occupied  by 
fortifioations  (of  which  Fort  Winthrop  is  the  keep  or  ri- 
duit),  forming  part  of  the  system  ol  defence  of  Boston 
harbor  and  ita  maritime  approaches. 

Governor 'a  Island,  a  small  island  in  New  York 
harbor,  tbree-fourtbs  of  a  mile  B.  of  the  southern  extrem- 
ity (now  occupied  by  the  esplanade  known  as  the  Battery) 
of  the  site  of  New  Tork  City  (Manhattan  Island),  separated 
from  Southern  Brooklyn  (Long  Island)  by  a  narrow  (the 
Buttermilk)  channel.  A  mile  and  a  half  westward  are  the 
small  ialanda  Ellis'  and  Bedloe'a  on  the  eastern  margin  of 
the  extensive  ahoala  known  aa  the  Jersey  Flata,  which  con- 
atitute  the  weatem  margin  of  the  ship-ohannel  to  New  York 
City,  which  passes  between  it  and  Oovernor's  Island.  The 
prominent  poaition  of  Govemor'a  Island  marked  it  out  in 
early  days  as  the  key  to  the  maritime  defence,  and  it  was 
oooupied  for  such  purposes  by  the  Dutch.  In  1614  they 
built  their  first  rude  ixirt  on  Manhattan  Island,  probably 
where  the  Battery  now  ia,  and  donbtleaa,  aa  their  aettlement 
increased,  occupied  Clovernor'a  Island.  The  Engliah  took 
possession  in  1674,  and  under  them  the  first  regular  fort, 
on  the  site  of  what  is  now  Fort  Columbus,  was  built,  and 
the  island  (probably  through  the  residence  of  the  early 
governors,  who  were  also  military  commanders)  became 
known  as  Oovernor's  Island.  The  present  Fort  Columbus 
(whioh  has,  however,  since  undergone  extensive  repairs 
and  modifications),  occupying  the  centre  of  the  island,  and 
Castle  Williams,  on  the  western  point,  were  built  in  1807-10 
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(k»  atso  Fort  Clinton  (Castle  Oarden)  and  Fort  Oanaeroort, 
3  milu  higher  up)  hy  Col.  Jon.  Williams,  the  first  chief 
engineer  of  the  U.  8.  army — an  officer  whose  services  hare 
since  been  in  a  measare  lost  sight  of,  but  who  has  many 
olaims  to  the  title,  since  given  to  the  late  Oon.  Thayer, 
"fatherof  the  V.  S.  Military  Academy."  CastleWilliams was 
the  first "  oaaemated  "  battery  erected  in  this  country,  and 
was  planned  after  the  system  of  Montalcmbert,  with  which 
Col.  Williams  had  made  himself  aoquainted  in  France. 
This  and  other  works  of  Col.  Williams,  thongh  they  have 
been  superficially  and  ignora&tly  criticised,  were  really 
meritorious,  and  do  not  suffer  by  comparison  with  European 
structures  of  the  same  or  even  much  more  recent  dates. 
Besides  the  fortifications  and  small  garrison,  the  ordnance 
department  has  one  of  its  d^p6ts  hero,  and  the  island  is 
also  a  rendexvoas  of  the  general  recruiting  service  of  the 
tJ.  S.  army.  J.  Q.  Babhard. 

Gow'an  (Col.  Oole  R.),  b.  about  1800  at  Wexford,  Ire- 
land, was  well  educated,  and  became  editor  of  the  Antidote, 
a  newspaper  of  Dublin;  removed  in  1829  to  Canada;  re- 
sided for  a  time  in  Esoott,  Leeds  CO.,  Ont.,  and  afterwards 
in  Toronto ;  was  the  founder  of  the  Orange  lodges  of  North 
America,  and  for  twenty  years  their  grand-master;  sat 
1831-41  in  the  Canadian  Parliament;  served  against  the 
insurrectionists  of  1837-38;  was  for  a  time  a  post-office 
inspector,  and  afterwards  a  license-officer  at  Toronto. 

Gowan'dat  post-v.  of  Cattaraugus  and  Krie  cos.,  N.  T., 
separated  by  the  Cattaraugus  Crock,  30  miles  S.  of  Buffalo, 
on  the  Buffalo  and  Jamestown  R.  R.  It  contains  a  bantc, 
a  newspaper,  a  large  agricultural  implement  and  machine 
works,  2  tanneries,  3  hotels,  2  llouring-mills,  3  churches,  4 
carriage-factories,  a  oheeseboz-faotory,  3  saw-mills,  a  plan- 
ing-mill,  a  sash  and  blind  factory,  27  stores,  and  many 
other  smaller  branches  of  business.  It  has  splendid  water- 
privileges.  Principal  business,  farming  and  dairying.  Pop. 
894.  John  8.  Fidler,  Ed.  a.vd  Prop.  "  Gazette." 

Gow'deysville,  post-tp.  of  Union  oo.,  8.  C.  Pop,  2647. 

Gow'er,  tp.  of  Cedar  oo.,  la.     Pop.  957. 

Gower  (John),  an  English  poet,  b.  about  1827.  The 
place  of  his  birth  is  variously  given  as  having  been  in 
Wales,  Kent,  and  Yorkshire.  He  was  probably  a  man  of 
property,  and  it  is  said  that  he  became  chief-Justice  of  the 
common  pleas,  and  some  state  that  he  was  knighted.  He 
was  a  friend  of  Chaucer,  who  calls  him  "  the  moral  Sower." 
His  poetry  was  written  in  English,  French,  and  Latin,  the 
latter  versified  according  to  quantity.  His  principal  work, 
undertaken  by  command  of  Richard  II.,  who  directed  him 
to  "book  some  new  thing,"  was  in  3  parts  :  the  Speculum 
Meditantit,  now  lost;  the  Vox  Clamantit  (Latin),  never 
printed  entire,  but  existing  in  MS.;  and  the  Con/ettio 
.ilmaiitt*,  completed  1394,  first  printed  by  Caxton  (1483), 
best  edition  by  Pauli,  1857.     The  Roxburghe  Club  in  1818 

?ubli8hed  his  Cmquante  Baladet.  He  became  blind  in 
400,  d.  in  Oct.,  1408,  and  was  buried  in  St.  Saviour's 
Church,  London,  where  his  old  monument  still  stands. 

Gow'rie  Conspir'acrf  an  attempt  made  (Aug.  5, 1600) 
by  John  Ruthven,  earl  of  Sowrie,  and  others,  cither  to  as- 
sassinate the  king,  James  VI.  of  Scotland  (afterwards 
James  I.  of  Great  Britain),  or  much  more  probably  to 
make  him  prisoner,  for  the  purpose  of  permitting  the  gov- 
ernment to  be  administered  in  a  manner  more  thoroughly 
in  the  interest  of  Prosbyterianism.  The  affair  took  plnoe 
at  Qowrie  House,  Perth,  and  the  earl  and  his  brother  Alex- 
ander were  both  killed  in  the  affray.  It  is  possible  that 
Gowrie's  motive  in  this  affair  was  revenge  for  the  death  of 
his  father,  who  was  executed  as  a  traitor  in  1584,  but  this 
is  not  generally  believed  to  have  been  the  cause. 

Go'ya,  town  of  Corrientes,  a  province  of  the  Argen- 
tine Republic,  on  the  river  Goya,  100  miles  S.  of  Corrientes, 
and  near  the  ParanS.  Its  site  is  flat  and  low.  The  cattle- 
trade  and  the  accessory  industries  arc  important.  Pop. 
10,907. 

GorBn'na«  town  of  Braiil,  in  the  province  of  Pemam- 
buco,  on  a  river  of  the  same  name.     Pop.  12,000. 

Goy'as,  an  inland  province  of  Braiil,  extending  between 
the  Tooantins  and  the  Araguay,  two  affluents  of  the  Ama- 
lon,  comprises  an  area  of  275,000  square  miles,  but  has  only 
151,000  inhabitants,  most  of  whom  are  Indians.  The  gold- 
mines were  formerly  the  principal  source  of  wealth  in  this 
province,  but  they  seem  to  have  become  exhansted.  Rear- 
ing of  cattle  and  agriculture  are  the  principal  occupations, 
but  as  the  means  of  exportation  are  very  poor,  nothing 
more  is  produced  than  necessary  for  home  consumption  ; 
and  even  this  poor  industry  is  carried  on  in  so  backward 
and  slovenly  a  manner  that  famines  occur,  though  the  land 
is  one  of  the  most  fertile  regions  on  our  globe. 

Goyaz,  town  of  Brazil,  the  capital  of  the  province  of 
Qoyaz,  on  the  Vermelho,  has  8000  inhabitants. 


Go'mo,  or  Gozxo,  one  of  the  Malteae  Islands,  in  the 
Mediterranean,  belonging  to  Great  Britain,  Area,  20  squara 
miles.  Pop.  16,000.  It  is  beautiful  and  fertile,  and  has 
two  good  harbors.  The  remains  of  the  oyclopean  wall  called 
the  "  Giant's  Tower"  are  interesting.  Principal  town,  Ka. 
bato. 

Go'szi  (Caruo),  Cocxt,  Italian  dramatist  and  com- 
petitor of  Goldoni,  was  b.  in  Venice  in  1722.  His  Utelen 
Memoin  of  kit  Own  Life,  in  eonnection  with  Goldoni's 
memoirs,  give  a  very  interesting  and  instructive  picture 
of  the  state  of  the  Italian  theatre  at  that  time.  It  was 
his  idea  that  improvisation  is  a  natural  talent  with  the 
Italians,  and  for  this  reason  he  left  open  ecrtain  parts  of 
his  dramas,  especially  the  comical  parts,  to  be  filled  oat  by 
the  momentary  inspiration  of  the  actors.  But,  althoagh  it 
is  very  true  that  the  Italians  often  display  a  brilliant  talent 
for  improvisation,  still  there  is  in  all  improvisation  some- 
thing contradictory  to  the  idea  of  modern  art.  Qoszi  did 
not  succeed  in  his  opposition  to  Goldoni.  His  dramas  have 
disappeared  from  the  stage,  thongh  they  bear  evidence  of 
a  talent  of  a  higher  and  finer  order  than  that  of  Goldoni. 
There  is  a  tenderness  and  romance  in  his  imagination 
which  would  attract  attention  in  any  literature,  and  which 
are  very  seldom  met  with  in  the  Italian  art,  east  as  it  is  in 
the  old  classical  forms.  The  two  best  of  his  dramas  are 
The  Three  Orange;  and  The  /ViaeeM  Turandot.  D.  Apr.  4, 
1806.  Clemehs  Pbtebsss. 

Go'zzoli  (Bexozzo),  (Bekozzo  nt  Lesr  di  Saxdro  was 
his  real  name),  an  Italian  artist  who  lived  between  1424 
and  1496,  a  pupil  of  Frn  Angelico,  remarkable  for  his  lore 
of  nature  and  the  introduction  of  landscape,  natural  ob- 
jects, animals,  and  pietnresqao  beauty  into  his  paintings. 
His  most  famous  and  best-preserved  work  is  in  the  Campo 
Santo  at  Pisa.  His  own  tomb,  directly  under  these  frescoes, 
was  presented  to  him  by  the  Pisans.    0.  B.  Frothixohav. 

Graarian  Tes'icles,  or  O'visacs,  are  numerout 
small  globular  transparent  follicles  found  in  the  ovaries  of 
mammals,  probably  representing  the  inner  part  of  the 
calyx  of  oviparous  animals.  They  are  named  fVom  Rog- 
nior  de  Graaf,  their  discoverer  (1641-73).  They  are  filled 
with  a  transparent  albuminous  liquid.  Very  small  at  first 
and  deeply  bedded  in  the  ovary,  they  gradually  approach 
the  surface,  and  finally  burst  and  discharge  the  Orrx 
(which  see). 

Graali  or  Grail.    See  SANaRRAi.. 

Graccha'DOE  (M.  Junius)  lived  in  the  time  of  C. 
Ornochus  (a.  c.  123),  enjoyed  his  friendship,  and  from  this 
circumstance,  according  to  Pliny,  derived  his  cognomen. 
He  was  the  author  of  a  treatise  I)e  Poteetatihui,  addressed 
to  Pomponins,  the  father  of  Pomponius  Atticns,  in  which 
he  gave  a  history  of  the  constitution  and  the  great  offices 
of  state  from  the  time  of  the  kings,  which  is  highly  eora- 
mended  by  Niebnhr  (Mut.  Borne,  vol.  ii.  p.  10-11).  The 
original  work  is  lost,  but  it  is  often  referred  to  by  Cicero, 
Varro,  and  others,  and  a  portion  of  it  is  preserved  in  the 
Greek  treatise  of  Joannes  Lydus  {Ve  Magittratibm).  (See 
Gerlacr,  Getchichteckreiber  der  RSmer,  p.  84  eeq, ;  L. 
Hercklim,  J)e  /hnio  OraeeAano,  Dorpat,  1840-4].) 

H.  Urisler. 

Grac'chaSt  the  name  of  a  family  of  illustrious  Romans, 
plebeians  of  the  gens  Sempronia.  The  most  noteworthy 
members  were  TiBERinR  Sexproitids  Gracchdk,  consul  238 
B.  c,  and  a  victorious  general;  another  Tibbrids,  who  in 
216  b.  c.  was  ourule  sedile  and  magister  eqnitnm  to  M.  Jn- 
nius  Pera,  the  dictator;  consul  215  and  213;  served  against 
Hannibal  and  defeated  Hanno  at  Beneventum  214;  was 
betrayed  to  the  Carthaginians  and  slain  by  Mago  212  a.  c 
He  was  a  man  of  noble  magnanimity, — A  third  TiBsRirs 
was  early  distingnished  for  valor;  became  tribune  of  the 
people  187  s.  c. ;  married  the  noble  Cornelia,  daughter  of 
Boipio  Afrioanus;  was  prsetor  in  Hither  Spain  181-178; 
conquered  all  the  Celtiberians  and  took  hundreds  of  towns, 
and  by  his  justice  and  magnanimity  won  the  veneration 
of  the  subjected  people;  triumphed  178;  consul  177;  tri- 
umphed over  the  Sardinians  175;  oensor  169,  when  he 
brought  about  important  political  reforms;  consul  again 
163  B.  c.  The  time  of  his  death  is  not  known.  He  was 
the  father  of  twelve  children,  among  whom  were  Tiberius 
and  Cains,  the  "  Gracchi  "  par  exeeltenee. — Tiberius  Se«- 
PRONIDS  Oraoords,  eldest  son  of  the  foregoing,  b.  (aeeord- 
ing  to  Plutarch)  164  B.  c. ;  went  with  the  younger  8eipio 
Africanus  in  146  to  the  destruction  of  Carthage,  and,  ac- 
cording to  Fannius,  was  the  first  Roman  to  mount  the  wall 
of  that  town ;  as  qussstor  (137)  concluded  an  unpopular  but 
highly  advantageous  treaty  with  the  Nomantines ;  boeame 
tribune  of  the  people  134  B.  c.  At  that  time  the  Romaa 
people  were  enduring  most  grievous  hardships,  kept  ont 
of  their  lands  and  many  lawful  rights  by  the  senatorial 
party,  headed  by  the  Scipios;  and  Graocbus,  with  the  ad- 
vise of  his  mother  Cornelia,  his  father-in-law  Appius  Clan- 
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diiia,and  the  wiaeatlMulanof  th« patriolans,  decided  to  bring 
forwurd  anew,  with  slight  modinoations,  the  Licinian  law, 
whioh  had  never  been  repealed.  The  party  which  oppoied 
bim  was  small  but  influential,  and  he  felt  compelled  to  re- 
sort to  measnres  which,  though  perfeotly  Just,  were  im- 
]>oliti<);  and  some  additional  measures, by  which  besought 
to  improre  the  condition  of  the  poor,  were  so  nrtAiIly  mis- 
represented that  the  ignorant  rabble  began  to  clamor 
against  him,  and  a  mob  led  bj  Scipio  Nasica  set  upon  him 
and  his  followers  with  sticks  and  stones,  and  murdered  him 
133  B.  c.  He  was  a  man  of  most  amiable  and  noble  eha- 
raeter,  and  his  worst  fault  was  a  certain  lack  of  prudence  in 
the  conduct  of  his  praiseworthy  nndertaking. — Caics  8kv- 
PKoirius  Graochcs,  his  brother,  nine  years  younger,  was 
■erring  in  Spain  at  the  time  of  his  brother's  murder;  was 
quaestor  in  Sardinia  128  B.  c,  where  his  valor,  wisdom,  and 
Justice  made  him  very  popular,  but  caused  him  to  be  re- 
garded with  suspicion  at  Rome.  In  124  he  went  without 
have  to  Rome,  but  so  defended  himself  before  the  censors 
that  his  conduct  was  declared  justifiable.  Filled  with  a 
Boble  bat  almost  hopeless  enthusiasm  for  Roman  liberty, 
BOW  nearly  extinct,  he  entered  upon  the  tribuneship  in  124 
B.  c,  and  was  twice  re-elected ;  renewed  the  Agrarian  law 
in  123  D.  c. ;  but,  deserted  by  the  ungrateful  eqnites  and 
by  the  misguided  people,  and  a  price  having  been  put  upon 
his  head  by  Opimius,  thousands  of  his  friends  were  killed 
in  an  insurrection  121  B.  c,  and  Qracchus  himself  was 
killed  by  his  own  slave,  who  thereupon  killed  himself.  His 
greatest  offence  was  the  proposal  to  enfranchise  the  Italian 
allies.  His  eloquence  was  remarkable,  and,  viewed  in  the 
light  of  modern  ideas,  his  character  seems  one  of  the  noblest 
in  all  antiquity.  Nearly  all  the  Roman  writers  viliiy  the 
reputation  of  the  Gracchi,  but  their  virtue  was  too  conspic- 
noas  to  bo  thus  obscured. 

Grace  [Or.  x<>p>c ;  Lat.  gralia].  I.  /n  Oeneral,  !■  used 
(1)  of  external  form,  as  elegance  or  gracefulness;  thus 
Homer  (Or/.  2, 12),  "She  poured  upon  him  an  unspeak- 
able grace;"  and  of  diienurte  (TiUko  iv.  22),  "They  won- 
dered at  his  words  of  grace."  But  mainly  (2)  it  involves 
Ml  inienrd feeling  or  diepotition.  It  may  refer  (a)  to  favor 
obtained  from  another.  From  man  (Gen.  xzzix.  21,  Sept.) : 
Joseph  obtained  favor  with  the  keeper  of  the  prison ;  from 
Oad:  "Thou  hast  found  grace  in  my  sight;"  "Thou  hast 
round  favor  with  God"  (Qon.  xxxiii.  17,  and  Luke  i.  30). 
Vor  the  most  part,  however,  (&)  its  reference  is  to  favor 
eieriaked  or  beutotced ;  in  Scripture,  the  Divine  favor  ta- 
^varde  men, 

II.  Evangelical  Import. — This,  Its  most  important  sig- 
nification, denoting  QocTe  favor  manifett  in  Jetwi  Ckrietf 
is  to  bo  derived  from  the  New  Testament,  which  warrants 
the  following  positions : 

1.  Grace  w  a  Peculiar  Expreenon  of  the  Divine  Olory, — 
The  work  of  redemption  is  referred  to  God's  own  good  plea- 
sure, and  is  to  be  to  the  praise  of  the  glory  of  His  grace 
(Eph.  i.  5,  6).  The  abundant  grace  is  to  redound  to  the 
glory  of  God  (2  Cor.  iv.  \i).  To  the  same  import  are  the 
words  of  our  Lord  himself:  "  I  have  glorified  Thee  on  the 
earth  "  (John  xvii.  4). 

2.  GracCf  though  manifest  in  Chrittf  it  attributed  to  ihi 
One  Ood  and  to  «aci  of  the  Pertone. — To  the  One  without 
distinction :  "  To  testify  the  gospel  of  the  grace  of  Ood  ;" 
"  This  is  the  true  grace  of  Ood  wherein  ye  stand  "  ( Acts 
zz.  24 ;  I  Pet.  v.  12).  To  the  Fint  Person,  as  in  the  com- 
mon introduction  to  Paul's  Epistles :  "  Grace  from  God  the 
Father ;"  lees  frequently  to  the  Third :  " Despite  to  the 
Spirit  of  grace"  (Heb.  z.  29).  Grace  is  the  Father's,  as 
He  is  the  eource  of  redemption;  the  Spirit's,  as  He  ap- 
ptiee  it ;  but,  since  provided  in  the  Son,  the  doctrine  of 
graee  eonnocts  itself  with  the  Second  Person  in  a  special 
manner.  The  grace  of  God  is  given  in  Christ  Jesus  (1 
Cor.  i.4);  "We  believe  that  through  the  grace  of  our  Lord 
Je9H9  Chriel  we  shall  be  saved  "  (Acts  zv.  11). 

3.  Men  are  Sliced  bt/  Grace. — The  condensed  argument 
of  Paul  is  this :  AH  having  sinned  and  being  under  a  just 
oondemnation,  are,  on  the  one  hand,  unable  to  save  them- 
lelvea.  Henoe,  on  the  other,  if  saved,  it  must  be  by  the  free 
— ■'.  e.  undeserved — grace  of  God.  It  is  this  which  bringe 
salvation  (Tit.  ii.  11) :  ■'  The  grace  of  God  and  the  gift  by 
graee,  whioh  is  by  one  man,  JetuB  Christ,  hath  abounded 
unto  many"  as  their  salvation  (Rom.  v.  15).  (a)  Bggrace, 
not  bg  the  laic.  An  attempt  to  be  justified  by  the  law  is  a 
falling  from  grace  (Sal.  v.  4).  The  assurance  of  being  de- 
liver^ from  sin  lies  in  this,  that  we  are  not  under  the  law, 
bat  are  under  grace  (Rom.  vi.  14).  (i)  By  grace  rather 
than  teorke.  Men  by  the  deeds  of  the  law  cannot  be  Justi- 
fied before  God,  but,  justified  freely  by  His  grace,  are  made 
heirs  according  to  the  hope  of  eternal  life(8eeRom.  iii.  20; 
Bph.  ii.  9 ;  Tit.  iii.  7).  (c)  By  graee  through  faith.  This, 
the  receptive  faculty  of  the  soul,  takee  the  oflered  gift  by 
which  believers  are  made  heirs  of  the  ;rac«<>/'CAri<<(comp. 
Rom.  v.  I,  2,  and  Gal.  ii.  18). 


4.  Grace  it  to  the  Ohtireh  the  Sotme  n)  Peculiar  Giftt 
(eharienu'),  and  to  Believer*  of  Suecen  in  Life  and  Labor.— 
There  are  diversities  of  gifts  (;(aptr^an>v),  but  they  are  all 
by  the  one  Spirit,  and  are  due  to  that  graee  whioh  is  ac- 
cording to  the  meamre  of  the  gift  of  Christ  (oomp.  1  Cor. 
xii.  4,  and  Eph.  iv.  7).  Paul's  mission  to  the  Gentiles  he 
counts  one  of  grace  (Eph.  iii.  8).  He  and  his  works  are 
nothing :  "  By  the  grace  of  God  I  am  what  I  am.  I  labored 
more  abundantly.  .  .  .  Yet  not  I,  but  the  graee  of  God 
which  was  with  me"  (1  Cor.  xv.  10).  This  is  the  common 
source  of  satisfaction  and  success ;  "  God  is  able  to  make 
all  grace  abound  towards  you,  that  ye  always,  having  all 
sufficiency  in  all  things,  may  abound  in  every  good  work  " 
(2  Cor.  iz.  8). 

5.  The  Ooepel.Ditpeutotion  <•  one  of  Grace,  and  to  be 
oar^uUy  dietinguithed  from  the  Jteign  of  Mere  Late. — The 
thought  is  contained  in  John  i.  17 :  "  The  law  was  given 
by  Moses,  but  graoe  and  truth  came  by  Jesus  Christ."  It 
is  the  underlying  argument  of  the  Pauline  Epistles,  the  an- 
tithesis being  strongly  stated  in  Galatians  ;  but  the  ticio 
dispensation  is  most  fully  eontraeted  with  the  old  in  the 
Epistle  to  the  Hebrews,  according  to  which  the  law— even 
God's  revealed  will — proving  inadequate  to  save,  He  caused 
the  former  to  give  place  to  the  latter,  bringing  in  a  better 
hope  through  the  one  offering  of  His  Son.  And  this  method 
of  graoe,  being  adequate,  is  Hot  to  poet  away.  (See  Ueb. 
paeeim,  especially  oh.  ix.) 

Ill,  Theological  Terma. — 1.  Special  or  efficacinue  grace 
{gratia  ejfficajc),  that  divine  influence  which,  in  the  soul, 
cnaoges  it  from  sin  to  holiness — held  by  Augustinians  and 
Calvinists,  who  refer  the  initial  of  man's  salvation  to  (tod; 
rejected  by  Pelagians,  who  make  individual  choice  the  in- 
itial, Arminians,  though  affirming  grace  to  be  initial  or 
"prevcnient"  (enabling),  admit  no  special  graoe— only 
one  common  to  all.  (See  Armihiasisii  and  Calyixisii.) 
2.  Irreeittible  grace,  used  to  denote  that  grace,  spite  all  op- 
position, realizes  its  purpose.  The  conception  being  too  me- 
chanical, most  would  prefer  i>  not  reeieted  (irreeiitila),  as 
indicating  the  work  wrought  teithin  the  sphere  of  moral 
freedom  and  iq  harmony  with  it.  3,  Gratia  antecedent,  the 
divine  work  prior  to  regeneration ;  gratia  operant,  the  same 
<tt  the  soul's  renewal ;  gralia  eo-op*rant,  the  Spirit's  work 
subsequently,  in  which  the  oreature-will,  renewed,  concurs. 
4.  Sovereign  grace,  grace  provided  when  not  deserved,  and 
applied  as  God  wills,  i.  Covenant  of  grace,  that  the  Father 
aooepts  the  mission  and  work  of  the  Son,  for  satisfaction  to 
Himself  and  His  law,  on  the  one  hand,  and  on  the  other, 
as  pledge  of  salvation,  through  and  in  Him,  of  all  believers, 
or  the  elect.  J,  R.  Herrick. 

Gra'ces,  or  Grace  Notes,  certain  short  notes  in 
music,  generally  written  in  small  characters,  and  intro- 
duced occasionally  by  way  of  ornament  before  some  of  the 
principal  notes  of  a  melody.  The  name  is  a  very  general 
one,  referring  to  appogiatnras,  trills,  turns,  beats,  half- 
beats,  springing  notes,  and  similar  embellishments,  which 
are  inserted  for  the  purpose  of  developing  or  intensifying 
the  effect  of  some  particular  notes  in  an  air. 

Gra'ces,  The  (Ctan'tet,  Gratim),  in  Greek  and  Roman 
mythology,  the  female  personiflcittions  of  beauty  and  grace. 
Their  names  and  number  and  their  whole  mytbus  are  vari- 
ously given.  Hesiod  makes  them  daughters  of  Zeus  and  Eu- 
rynome,  and  names  them  Euphrosyne,  Aglaia,  and  Thalia. 
In  art,  they  were  once  represented  as  draped,  but  afterwards 
as  node  figures,  in  the  bloom  of  early  youth, 

Gracio'sa,  one  of  the  Azores  (which  see),  received  its 
name  from  its  beautiful  aspect.  Pop,  11,500,  Prinoipal 
town,  Santa  Cmi. 

Gradien'tia  [plu.,  from  the  Lat.  gradior,  to  "walk"], 
a  name  given  by  Laurent!  in  1768  to  the  tailed  amphibians 
(Frodela),  as  well  as  the  liiard-Iike  reptiles,  but  first  limited 
as  an  ordinal  designation  to  the  group  now  to  be  defined  by 
Merrem  in  1821.  It  combines  in  one  order  all  living  forms 
of  ambulatory  amphibians — t.  e.  salamanders  and  kindred 
types — or  those  which  are  adapted  for  progression  by  run- 
ning on  the  ground ;  and  thus  contrast  with  the  Salientia 
or  Annra  (frogs,  toads,  etc.)  and  the  Pseudophidia  {Cad- 
lia,  etc.).  The  forms  associated  under  this  head  (1)  are 
more  or  less  elongated,  and  always  provided  with  a  long 
tail ;  (2)  the  vertebrse  are  ossified ;  (3)  the  frontal  bones 
are  distinct;  (4)  ethmoids  are  two  lateral  pieces;  (5)  the 
hyoid  apparatus  has  a  narrow  or  small  distinct  bnsihyal, 
and  the  ceratohyals  or  oomua,  in  part  at  least,  retain  their 
original  form  or  are  little  modified,  and  remain  connected 
with  the  saspensorinm  of  the  lower  jaw ;  (8)  the  gills  of 
the  tadpole  are  external ;  (7)  the  pelvic  elements  are  not 
eonSuent;  (8)  the  sacral  vertebrse  (when  differentiated) 
are  normal;  (9)  when  limbs  are  developed,  the  fore  ones 
precede  the  hind  ones  in  order  of  appearance;  and  (ID) 
the  bones  of  the  fore  arm  remain  separated  through  life, 
and  the  hind  feet  have  the  tarsal  bones  abbreviated  (the 
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utragalua  ^d  aaleaneum  not  being  elongated).  In  other 
reepeota  they  exhibit  great  differenoei  among  tbemaelTea. 
The  degree  to  which  theae  rarioua  characters  are  carried, 
and  the  ooinbinationa  in  which  they  occur,  are  exhibited 
in  the  following  table,  in  which  groupa  aaaumed  are  ana- 
lyaed  with  reference  to  varioua  features  in  their  economy : 

la.  Branehin  retained  throogb  life:  Trachystomata,  Pro- 
teida  (and  Siredon  f). 

16.  Branehin  absorbed  before  matnrity:  Amphiamoidca, 
Protonoptoidea,  and  Salamandroidea. 

2a.  Epibranchlals  three :  Proteida. 

2i.  Epibranchials  four:  Trachystomata,  Ampbiumoidea, 
Protonopsoidea. 

2c.  Epibranchials  one  (the  last  throe  pain  being  atro- 
phied) :  Salamandroidea  (adults). 

So.  Ceratobranohiala  in  contact  with  basi-branohials,  one: 
Proteida,  Ampbiumoidea. 

36.  Ceratobrancnials  in  contact  with  basi-branchiala,  (wo : 
Trachystomata,  Protonopsoidea  {Sieboldia),  Salaman- 
droidea. 

4a.  Branchial  clefts  retained  through  life :  Trachystomata, 
Proteida,  Protonopsoidea  (iVoConopsw),  (and  Siredon  f). 

ib.  Branchial  clefts  closed  at  maturity:  Protonopsoidea 
(Sieboldia),  Salamandroidea. 

6a.  Skull  narrowed :  Trachystomata,  Proteida,  Ampbiu- 
moidea. 

ib.  Skull  broad :  Protonopsoidea,  Salamandroidea. 

6a.  Pterygoids  absent:  Trachystomata  and  Salamandroi- 
dea, Plethodontidse,  DesmognathidsB. 

tb.  Pterygoids  present:  Proteida,  Ampbiumoidea,  Proto- 
nopsoidea, and  Salamandroidea  (fam.  sup.  ezcl.). 

7a.  Palatine  bones  developed :  Trachystomata,  Proteida. 

76.  Palatine  bones  undeveloped:  Ampbiumoidea,  Proto- 
nopsoidea ? 

7e.  Palatine  Inines  metamorphosed :  Salamandroidea. 

8a.  Prefrontals  absent:  Trachystomata,  Proteida,  Sala- 
mandroidea (Desmognathidae). 

86.  Prefrontals  present:  Ampbiumoidea  (Protonopsoidea), 
Salamandroidea  (Desmognatbidse  excluded). 

8a.  Nasal  bones  not  developed ;  nasal  sacs  elongated  and 
nncovered  by  bones  or  cartilages :  Trachystomata,  Pro- 
teida. 

96.  Nasal  bones  developed;  nasal  sacs  abbreviated  and 
covered  by  bones  or  cartilages :  Ampbiumoidea,  Proto- 
nopsoidea, Salamandroidea. 

10a.  Premaxillaries  and  dentaries  with  homy  plates :  Tra- 
chystomata. 

106.  Premaxillaries  and  dentaries  withoot  homy  plates: 
Proteida,  Ampbiumoidea,  Protonopsoidea,  Salamandroi- 
dea. 

lis.  Vertebras  differentiated  into  four  regions  or  kinds — 
'▼li.  cervical  (one),  dorsal,  sacral,  and  caudal,  a  sacrum 
being  developed,  with  which  are  oonneoted  posterior 
limbs :  Proteida,  Ampbiumoidea,  Protonopsoidea,  Sala- 
mandroidea. 

116.  Vertebrae  differentiated  into  two  regions  or  kinds  only — 
Tit.  cervical  and  post-cervical,  no  sacram  or  posterior 
limbs  being  developed :  Trachystomata. 

12a.  Sternum  developed:  Ampbiumoidea,  Protonopsoidea, 
Salamandroidea. 

126.  Sternum  not  developed :  Trachystomata,  Protonop- 
soidea. 

13a.  Hind  members  developed :  Proteida,  Ampbiumoidea, 
Protonopsoidea,  Salamandroidea. 

136.  Hind  members  not  developed :  Trachystomata. 

Dtvwiowt.— Weighing  these  several  characters,  and 
eheokiog  our  observations  by  reference  to  their  functional 
or  developmental  relations,  we  are  led  to  the  combinations 
embodied  in  the  following  arrangement; 

The  TuAOHrsTOHATA  hare  no  pterygoid  nor  palatine 
bones ;  the  ethmoid  is  represented  by  two  bones  which 
extend  forward  and  form  a  part  of  the  palate;  no  pre- 
frontal or  maxillary  bones  are  distinguishable;  but  nasals 
are  present,  and  embraced  by  spines  of  the  premaxil- 
laries; the  mandible  is  destitute  of  teeth,  but  is  covered 
with  a  horny  plate;  the  hind  members  are  wanting;  ap- 
parently no  sternum  is  developed :  the  gills  are  retained 
through  life.  To  this  group  belongs  a  single  family  (the 
Sirenidas),  whose  species  are  confined  chiefly  to  ponds  and 
ditches  of  the  Soutnem  U.  S. 

The  Protkioa  have  pterygoid  and  palatine  bones  ap- 
proximated to  each  other;  the  ethmoid  is  represented  by 
two  vertical  plates  (one  on  each  side  of  the  cerebral  lobes), 
which  are  elongated,  and  do  not  enter  into  the  palate ;  no 
pre-frontal,  maxillary,  or  nasal  bones  are  developed ;  the 
mandible  has  no  horny  plate,  but  carries  teeth ;  the  stcr- 
nom  is  wanting;  the  gills  are  persistent;  a  sacrum  and 
hind  limbs  exist.  To  this  group  belong  the  Proteidis,  the 
oelebrated  slender,  salamander-like  animal  of  the  caves  of 
Camiola,  in  Austria;  and  the  Neoturida,  represented  by 


a  single  genus  (Ifeetunu  or  lf«iKi6raacAii*),  fonnd  in  Amer- 
ican lakes  and  rivers. 

The  Salamandroidea,  Amphiumoidea,  and  Protonopsoi- 
dea agree  together  in  many  characters  and  form  one  group, 
combined  under  the  name  OADnciBRANCHi^Ti  by  Cope;  they 
are  provided  with  palatine  and  in  many  with  independent 
pterygoid  bones;  with  ethmoids  (two  in  number)  of  large 
site,  but  not  extending  to  the  palatal  surface ;  with  pre- 
fivntal  bones  (except  in  Desmognathidae,  etc.);  and  with 
maxillary  and  nasal  bones;  the  mandible  is  without  a 
homy  plate,  and  always  carries  teeth ;  a  sternum  is  alwayi 
developed ;  the  gills  are  deciduous,  and  disappear  generally 
before  maturity  is  attained,  but,  exceptionally,  are  retained 
through  life.  To  this  group  belong  the  vast  majority  of  the 
species  of  the  order;  these  are  popularly  known  under  the 
names  newts,  tritons,  mud-eels,  etc.  They  are  naturally 
segregated  into  the  three  primary  groups  above  designated 
as  Ampbiumoidea,  Protonopsoidea,  and  Salamandroidea. 

The  Amphiumoidea  are  very  elongated  animals  with  very 
weak  limbs;  the  cranium  is  broad,  and  has  anterior  axial 
bones;  the  anterior  dorsal  vertebras  only  are  rib-bearing, 
and  in  the  akin  are  imbedded  minute  soales,  and  the 
branchial  fissures  remain  through  life. 

Ihe  Protonopsoidea  have  moderately  elongated  bodies ; 
well-developed  limbs;  the  cranium  brood,  and  with  no  an- 
terior axial-cranial  bones;  the  branchial  fissures  are  in  one 
form  (Protonopeit)  retained  through  life,  and  in  another 
{Sieboldia)  become  closed. 

The  Salamandroidea  also  have  moderately  elongated 
bodies  and  well-developed  limbs;  abroad  skull  with  no 
anterior  axial-cranial  bones,  and,  except  in  Siredon,  the 
branchial  fissures  disappear  with  the  gills  before  matnrity. 
The  Salamandroidea  oner  peculiarities  in  the  relationi<  of 
the  dentigerous  bones,  which  differentiate  the  members  into 
two  groups:  in  one  (to  which  the  name  Lechriodonta  baa 
been  applied)  the  vomero-palatine  bones  are  truncated  or 
produced  backward  towards  the  medial  line,  and  on  their 
posterior  margins  the  teeth  are  developed,  in  two  more 
or  less  converging  series;  in  the  other  (which  has  I>een 
named  Mecodonta)  the  corresponding  bones  are  extended 
backward,  diverge  from  each  other,  and  bear  teeth  on  the 
inner  margins,  which  therefore  form  two  diverging  series. 
To  the  Lechriodonta  belong  the  families  Amblystomidse, 
Plethodontidse,  Desmognatbidee,  Thoriidse,  and  Bynobiidas : 
the  Mecodonta  include  the  typical  salamanders,  constituting 
the  families  Salamandridae  and  Pleurodelidss. 

Development. — The  characters  distinguishing  the  several 
groupa  above  defined,  as  well  as  those  distinctive  of  the 
families  of  Caducibranchiata,  are  remarkably  correspondent 
to  those  exhibited  in  the  successive  stages  of  development 
of  the  higher  types ;  and  so  strongly  are  these  characteristics 
marked  that  they  have  furnished  the  best  basis  for  the  hy- 
pothesis of  the  evolution  of  animal  types,  and  their  sssump- 
tion  of  characters  by  acceleration  or  retardation  in  the  de- 
velopment of  parts.  The  older  natnraliats  associated  in 
one  group  all  those  forms  of  the  sub-order  which  possessed 
brancbiss  throughout  life,  and  these  were  contrasted  with 
all  the  other  members  of  the  class — i.  e.  salamanders,  frogs, 
toads,  etc. — or  at  least  with  all  of  the  European  types.  &- 
aamuch  as  with  these  modifications  of  the  branchias  wer« 
associated  other  characters  not  found  in  the  adult — at  least 
of  the  European  salamanders — anch  as  the  fish-like  or  am- 
phiccelian  vertebral  column,  imperfectly  developed  skull, 
eto.,  there  seemed  to  be  some  good  reason,  independent  of 
the  retention  of  the  branchiae,  in  favor  of  at  least  the  later 
of  the  views  alluded  to. 

All  the  members  of  this  sub-order  come  from  the  egg 
with  slits  upon  each  side  behind  the  bead,  and  through 
these  the  branchial  apparatus  sends  forth  shoots  provided 
with  filunents.  The  skeleton  is  then  imperfectly  developed, 
and  contrasts  remarkably  with  that  of  the  adult  animal. 
Among  the  commonest  North  American  salamanders  are 
certain  black  or  blue  apeciea  with  grayish  or  yellowish 
spots,  which  belong  to  a  peculiar  genus  known  as  Ainklg- 
tloma.  In  Mcxieo,  likewise,  a  common  form  of  this  great 
group  is  found,  and  is  known  to  the  natives  nnder  the  name 
of  Axololl.  It  attains  a  size  about  equal  to  the  largest  of 
the  North  American  Amblystomas,  and  resembles  them  is 
external  appearance,  except  that  on  each  side  of  the  neck 
are  slits  through  which  project  branchiae.  No  form  withoot 
branchiae  having  been  found  in  its  native  country,  it  was 
quite  naturally  assumed  that  this  form  was  mature,  and 
never  underwent  further  development,  although  suspicions 
had  been  entertained  by  several  naturalists  that  it  was  merely 
a  larval  condition  of  some  unknown  species.  This  opinion, 
however,  seemed  again  to  be  falsified  by  the  fact  that  it  ma- 
tured eggs  in  this  condition.  M.  Dum£ril  of  Paris  having 
finally  obtained  specimens,  found  that  although  in  many  of 
the  individuals  the  young  underwent  no  further  develop- 
ment, but  brought  forth  young  in  the  condition  noted,  a 
few  in  one  season  lost  their  branohias  and  assumed  all  the 
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thanoteTUties  of  the  gmas  Amblj/ttoma.  And  still  more 
remarkable  was  the  fact  that  although  he  repeated  his  ex- 
periment often  and  under  all  oonditions,  he  was  unable  to 
breed  any  young  from  these  amblystomoid  forms,  although 
he  had  no  diffloulty  in  obtaining  progeny  from  the  branob- 
iferous  individuals.  It  is  quite  possible,  therefore,  that  the 
typical  AxoloU  of  Mexioo  may  lie  arrested  permanently  in 
its  dereiopment,  and  not  pass  beyond  the  larval  stage  in  its 
native  eonntry.  The  speoies  of  the  genus  Amblgloma  are 
numerous,  and  exhibit  mnoh  variation  in  the  loss  of  their 
branohiis,  some  shedding  them  when  very  small,  others  re- 
taining them  till  they  have  attained  their  full  sise.  The 
families  of  the  order  also  exhibit  oharaetoristics  whioh  are 
expressive  of  different  stages  of  development,  some,  «.  g., 
retaining  their  fish-lilie  or  amphiocelous  vortebrse,  while 
others  towards  maturity  becoming  opisthoocelous.  This 
has  been  regarded  as  a  very  important  character,  but  is 
merely  dependent  on  the  ossification  and  union  of  the  in- 
tervertebral capsules  with  the  vertebras  which  they  pre- 
cede; and  whatever  may  be  the  adult  condition,  are  am- 
phiccDlons  in  the  larval  stage.  It  may  be  finally  remarked 
that  Neeturut  is  very  similar  to  the  larval  stage  of  Sptler- 
ptt,  a  plothodont  salamander,  but  as  it  appears  never  to 
assume  the  characters  of  the  aidalts  of  that  genus,  it  is  re- 
tained by  aU  naturalists  in  an  independent  group  next  to 
Prvteut, 

Oeographieal  Biitribution. — The  range  of  this  order  is 
exceptional.  It  is  nearly  confined  to  the  temperate  regions. 
In  tne  entire  temperate  sone  species  are  found,  but  the 
ganma  are  mostly  limited  in  their  distribution :  only  two 
genera  ( Triton  and  Spelerptt)  are  common  to  the  North 
Amerioan  and  European  faunas.  About  100  speoies  (ao- 
oording  to  Strauch  in  1870,  84)  are  known;  of  these  Amer- 
ica has  the  greatest  proportion.  The  Sirenidse,  Neotnridss, 
Amphinmi^,  and  Desmognathidie  are  peouliar  to  it ;  aud, 
with  the  exception  of  one  or  two  species,  the  Amblysto- 
midsB  and  Plethodontidee  also.  On  the  other  hand,  the 
SalamandridsB  and  Pleurodelidte  are  chiefly  confined  to  the 
Old  World;  the  Hynobiidw  are  represented  by  a  single 
genus,  oonflned  to  Japan.  The  Protonopsidn  have  one 
genos  in  North  America,  and  another  in  Japan  and  China, 
and  the  Proteidse  are  oonfined  to  oertiun  oaves  in  Camiola 
and  Carinthia.  The  Salamandroidea  known  to  Btrauoh 
were  apportioned  by  him  in  the  folio  wii^  manner : 

I.  EatUm  Ifeminthertf  with  X8  apeciea, 

A.  Circummediterranean  District,  with  19  speoies. 

1.  European  Province,  with  16  speoies. 

2.  African  Province,  with  3  speoies. 

3.  Asiatic  Province,  with  5  speoies. 

B.  Asiatic  District,  with  9  speoies. 

1.  Western  Silwria,  with  1  speoies. 

2.  Eastern  Siberia,  with  2  speoies. 

3.  Japan,  China,  Siam,  with  6  speoies. 

II.  Watam  Hemiiphere,  teilk  67  tpeeie: 

A.  Pacific  Distriot,  with  2&.  species. 

1.  Northern  Province,  with  15  species. 

2.  Southern  Province  (ftvm  Mexico  sonthwsrd),  with 

10  species. 

B.  Atlantic  District,  with  33  speoies. 

1.  Province  W.  of  Mississippi,  with  13  speoies. 

2.  Province  E.  of  Mississippi,  with  28  speoies. 
Otalogieal  Rangt. — The  first  appearaooe  of  representa- 

tivea  of  this  order  has  been  until  reeently  ascribed  to  the 
Tertiary  epoob,  but  Dr.  Newberry  has  obtained  remains  of 
an  amphibian  in  the  coal-measures  of  Ohio  which  have 
been  identified  by  Prof.  Cope  as  representing  a  type  of  this 
order,  and  oonititnting  a  new  genus  ( OorytinM,  and  family 
Oooytinidis),  related  to  the  Amphinmidss  and  Protonop- 
■ids.  In  the  schistose  beds  of  Oeningen,  Switserland 
(whioh  belong  to  the  Miooene  Tertiary),  remains  are  found 
of  a  gigantic  salamander  (named  Andriat  Scheuchzeri)  re- 
lated to  our  hell-bender  {Protonoptif)  and  the  great  sala- 
mander of  Japan  [Sieboldia) :  these  were  supposed  by  some 
early  naturalists  (e.  g.  Scheuchzer)  to  have  belonged  to  man. 
In  the  earliest  geological  ages  the  several  forms  of  this  order 
appear  to  have  had  analogous  representatives  in  members 
of  the  order  of  Labyrinthodonts.  Toeodorx  Gill. 

Grad'oal  [from  gmdia,  a  "  step,"  because  it  is  chanted 
from  the  steps  of  the  palpit],  in  the  oflioe  of  the  mass  that 
portion  of  Soripture  wnich  follows  the  Epistle  and  precedes 
the  Gospel.  It  is  generally  a  part  of  a  psalm.  Tne  name 
is  also  given  to  the  music,  and  to  the  book  containing  the 
music,  for  the  Gradual. 

Gradua'tion  is  the  art  of  aocnrate  division  as  applied 
to  instruments  of  a  mathematical  character  or  those  used  in 
all  kinds  of  measurement,  as  in  astronomy,  or  of  indioa- 
tiott,  aa  the  surveyor's  or  mariner's  compass.  In  its  most 
extended  sense  graduation  is  the  determination  of  equal 
distances  as  used  in  art  or  science.  The  distance  of  ob- 
jects in  every  relation,  and  their  sise  in  measurement,  de- 
pend entirely  upon  the  aoouraey  of  the  graduation  of  the 
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instrument  employed.  The  importance  of  graduation  is 
best  illustrated  by  the  fact  that  an  error  of  xijth  of  an  inch 
in  the  divisions  of  a  sextant  or  quadrant  would  cause  a 
corresponding  error  of  four  milti  as  to  the  spot  occupied 
by  the  observer.  {Ckambert.)  Those  who  have  attempted 
by  means  of  the  dividing  compass  alone  to  set  off'  equal 
spaces,  as  in  architectural  drawings,  have  invariably  real- 
ised the  great  difficulty  of  doing  this  with  perfect  accnrocy ; 
but  it  is  not  generally  known  that  graduation  is  really  the 
most  delicate  and  difllcult  branch  of  mechanical  art,  and 
that  the  very  few  who  have  excelled  in  it  are  as  well  known 
by  name  to  men  of  soienoe  as  Bacon  or  Kepler.  The  diffi- 
culties are  siinply  mechanical,  as  may  be  inferred  from  what 
was  said  by  Troughton,  a  distinguished  graduator  (1809), 
who  declared  that  with  a  steady  hand  and  good  eye  he  was 
much  disappointed  to  find  that  after  making  two  points, 
neat  and  small,  he  could  not  possibly  bisect  the  distance 
between  them  without  enlarging,  displacing,  or  deforming 
them  with  the  points  of  the  compasses.  Even  with  the 
beam-compass,  vernier,  and  other  hand  instruments,  accu- 
racy can  only  be  attained  by  a  surprisiog  talent  for  practi- 
cal meofaanism.  Yet,  notwithstanding  the  immense  num- 
ber of  curious  machines  dividing  surfaces  with  surprising 
accuracy,  the  processes  of  original  graduation  are  still  con- 
ducted in  this  manner.  The  other  kinds  are  the  so-called 
common  and  engine  graduation.  The  difficulty  with  which 
graduation  contends  is  "  the  aooumulation  of  minute  er- 
rors." {Sitnmt.)  Common  graduation  consists  of  copying 
from  a  soale  already  prepared  by  a  higher  process,  and  is 
only  used  where  extreme  correctness  is  not  needed.  It  is 
effected  by  means  of  a  dividing-plate,  whioh  is  a  disk  of 
metal  not  more  than  30  inches  in  diameter.  Around  its 
inner  edge  is  a  series  of  circles  containing  all  the  divisions 
and  numliers  requisite,  with  Gunter's  and  other  logarith- 
mio  lines;  also  tangents  in  i^th  part  of  the  radius,  and 
the  difference  of  the  hypothenuse  and  base  as  applied  to 
the  theodolite ;  also  the  equation  of  time  for  dialling  the 
points  of  the  compass,  etc.  ( Tomlinton.)  In  the  eentre  is 
a  hole,  through  which  passes  a  pin  or  arbor.  An  index,  a 
very  straight,  long,  narrow  plate  of  fine  steel,  passes  to  the 
centre,  bnt  so  that  the  line  of  one  of  its  sides  shall  be  in  a 
line  with  the  centre  of  the  pin.  Its  end  in  the  centre  is 
supplied  with  a  brass  plate  whioh  diverges  to  one  side,  and 
in  it  is  a  notch  into  which  the  pin  or  arbor  fits  exactly. 
This  directs  the  straight  edge  to  the  centre.  It  will  be  nn- 
derstood  from  this  that  if  a  certain  number  of  divisions  are 
marked  on  the  extreme  edge  of  the  disk,  and  one  or  more 
smaller  oiroles  bo  drawn  with  in  it,  even  to  the  minutest  circle 
possible  in  thecentre,  the  index,  as  moved  from  oneof  the  out- 
er graduated  distances  to  another,  must  descril>e  correspond- 
ing bnt  smaller  distances  on  the  inner  circles.  If  now  a 
compass-plate,  to  be  marked  with  the  proper  divisions, 
with  a  hole  in  its  centre  just  fitted  to  receive  tbe  centre  pin 
of  the  disk,  be  properly  placed,  we  can  easily  mark  the 
lines  required,  simply  by  moving  tbe  index  from  one  to  the 
other  on  the  disk.  As  it  moves  it  moves  over  the  compass- 
plate  also,  and  the  lines  are  marked  with  a  kind  of  knife 
made  for  the  purpose.  In  doing  this  a  draw-cut  is  nsed, 
instead  of  pushing  the  tool,  as  in  engraving.  In  common 
dividing  straight  lines  are  ruled  with  a  dividing  square.  It 
is  like  a  carpenter's  right-angle  or  square,  and  is  simply 
pushed  along  over  the  pattern,  while  the  distances  thus 
gWen  are  marked  off  on  the  new  plate.  The  beam-com- 
pass, the  vernier,  and  spring  dividers  are  essential  in  grad- 
nating,  and  with  them  alone  mnoh  work  is  done. 

Engine  Graduation, — Henry  Hindloy  of  York  was  the 
first  inventor  of  a  maehine  for  graduating,  and  in  1768  the 
duke  de  Chanlnes  published  two  able  works  on  tbe  subject, 
which  gave  to  Ramsden  the  basis  for  an  engine  which, 
though  far  from  perfect,  exoecded  anything  before  known. 
This  he  subsequently  improved.  In  1778  the  colebrnted 
John  Troughton  completed  a  graduating  engine  which  soon 
became  popular.  He  was  succeeded  by  his  brother  Edward, 
who  invented  an  improved  method  of  graduation,  which 
was  rewarded  by  a  medal  from  the  Royal  Society.  In  1788, 
John  Stancliffe  also  made  a  dividing  engine.  Since  their 
time  the  works  of  Andrew  Ross  and  Simms  in  England, 
of  Reiohenbach  in  Germany,  and  of  Gambey  and  Froment 
in  France,  have  raised  engine  graduation  to  a  high  pitch 
of  perfection.  Ramsden's  engine,  as  Tomlinson  suggests, 
has  supplied  the  principle  on  which  later  and  far  more 
elaborate  graduating  machines  have  been  constructed ;  and 
this  is,  in  effect,  simple  enough.  "  A  horixontal  oirelo  4 
feet  in  diameter  turns  on  a  vertical  axis,  its  outer  edge  be- 
ing ratched  by  an  endless  screw,  one  revolution  of  whioh 
carries  the  circle  round  10',  the  screw  being  worked  by 
pressure  with  the  foot."  The  circle  to  be  divided  is  fixed 
upon  the  dividing  engine,  and  mode  ooncentrio  with  it,  and 
a  division  is  cut  with  each  pressure  of  the  foot.  The  en- 
gine of  Edward  Troughton  was  one  of  the  most  compli- 
oated  and  ingenious  machines  aver  made.    A  very  oom- 
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piete  dsaoription  of  it,  writUn  hj  himulf,  may  b«  found  in 
the  Sdinburgk  Cgclopmdia  (art.  " Graduation")-  ^itb  it 
the  operator  eould  eut  twenty-four  itrol(e«  in  a  minute,  but 
it  required  a  skilled  operator,  who  was  obliged  to  labor  iu- 
oesaantly.  Simms'i  engine  (we  Memoin  of  tks  Boj/al  At- 
troHomieal  Soeietji,  vol.  zr.,  1846)  was  intended  to  make 
Troughton'i  lelf-aoting  and  nlf-regolating,  "  and  having 
performed  its  work,  to  throw  itself  oat  of  gear."  This  he 
effeoted  in  hit  self-aoting  oireular  dividing  engine,  which 
Is  one  of  the  greatest  triumphs  of  the  oentury,  and  which 
has  justl;  been  classed  with  Babbage's  analytical  machine 
and  those  elaborate  inventions  which  seem  to  spare  man 
not  merely  manual,  but  also  brain  labor.  In  1831,  Andrew 
Ross  reoeived  from  the  Society  of  Arts  &0  guineas  and  the 
gold  Isis  medal  for  an  improved  method  of  dividing  instru- 
ments and  for  a  circular  dividing  engine.  This  maohine, 
which  is  not  less  oomplioated  and  elaborate  than  those  of 
Bimms  and  Tronghton,  may  be  found  fully  described  and 
illustrated  by  the  author  in  the  48th  vol.  of  the  sooiety's 
TrantaetioHf.  Its  main  object  was  to  eorreot  the  errors 
caused  by  the  ratched  cylinder  and  screw  in  Ramsden's 
and  Troughton's  engine,  and  ensure  greater  ease  and  deli- 
eaey  in  action.  He  effected  this  by  substituting  for  the 
driving  motion  of  the  screw  that  of  an  independent  appa- 
ratus. Ross's  engine  excelled  its  predecessors  in  an  im- 
proved method  of  stopping  the  eircle  at  its  pnciu  angular 
ftosition  by  giving  it  a  steadier  motion,  and  so  adjusting 
ts  details  that  much  wear  and  tear  is  prevented. 

Original  graduation  is,  as  the  name  indicates,  the  art  of 
preparing  the  original  standards  by  which  oommon  and 
engine  graduation  are  determined.  The  engine  simply 
multiplies  copies,  more  or  less  oorreot,  but  the  original 
must  De  as  nearly  as  possible  absolutely  eorreot.  The  prin- 
eipal  methods  recorded  are  those  of  Hooke,  Romer,  Hind- 
ley,  Graham,  the  duke  de  Chaulaes,  Ramsden,  and  Trough- 
ton.  That  of  Hooke  consisted  in  raoking  the  edge  of  Us 
quadrant  with  an  endless  serew  ( TovliMtm),  using  its  revo- 
lutions and  parts  as  divisions.  This  was  ingenious,  but 
impraetioable  without  indtptndatt  divisions.  Of  the  two 
general  methods  recognixed  In  original  graduation,  one, 
biMtction,  is  effeoted  by  dividing  the  space  into  halves,  and 
these  again  into  halves,  until  the  unit  of  measurement  is 
reached.  The  other  prooess,  itepping,  consists  of  several 
successive  steps,  in  any  of  which  errors  may  occur,  al- 
though in  the  whole  they  genetally  balanoe  one  another. 
Hindley's  method  (1748)  oonsisted  of  taking  a  long  plate, 
I  inch  broad  by  8  feet  in  length.  He  then  Dent  douole  a 
long  flat  plate  of  steel,  so  as  to  make  its  ends  press  flat  to- 
gether. In  these  ends  he  bored  two  small  holes,  the  units' 
distanee  apart,  one  to  reoeire  a  small  pin,  the  other  a  drill. 
The  plate  was  then  put  at  right  angles  between  the  chaps 
of  the  steel  press,  and  a  hole  was  bored  carefully  through 
the  plate,  into  which  the  pin  was  placed.  The  next  hole 
covering  the  plate  served  as  guide  to  bore  a  second  hole, 
and  the  steel  chaps  were  now  moved  one  hole  forward,  the 
pin  placed  in  the  second  hole,  and  a  third  hole  was  bored. 
The  plate  was  then  advanced  a  second  time,  the  pin  placed 
in  the  third  hale,  and  a  fourth  was  bored ;  and  this  opera- 
tion was  repeated  as  often  as  necessary.  By  making  the 
plate  again  into  a  hoop  the  eircle  was  obtained  to  measure 
the  required  disk.  Graham's  method  was  the  extremely 
simple  one  of  biseetion,  leaving  intentlonaUy  a  small  spaoe 
between  two  arcs  drawn  with  a  beam-eompass.  The  space 
between  these  arcs  can  be  aoourately  marked  with  the  aid 
of  a  lens.  The  duke  de  Chaulaes  invented  a  highly  ingeni- 
ous and  simple  method  of  aotoal  dividing  by  means  of  two 
micrometer  microscopes.  Eamsden  also  employed  the  mi- 
oroscope,  and  Trougnton  successfully  combined  Graham's 
method  of  perpetual  bisections  with  the  duke  de  Chaulnes' 
method  of  reading  off  the  divisions  of  astronomical  instru- 
ments. Troughton's  method  was,  in  fact,  exactly  Graham's 
principle  of  perpetual  bisection,  only  using  an  optical  beam- 
compass  instead  of  one  with  points,  and  registering  the  er- 
rors of  the  dots  instead  of  cutting  aetual  divisions.  ( 7aiii- 
llnton.)  A  full  desoriplioD  of  his  method  may  be  found  in 
the  article  on  graduation  in  the  Patng  Magamint,  The 
celebrated  engineer  Smeaton  says  that  one  Abram  Sharp, 
assistant  to  Flamsteed  in  1689,  was  the  first  who  accurately 
cut  divisions  on  astronomioal  instruments.  (See  Obterva- 
tioHt  on  the  Gradation  of  A«(i-onomiea{  Tnstntmenta,  with 
an  Explanation  of  th*  Method  Invented  by  the  late  Afr. 
Henry  Sindley  of  Yorkf  Cloeknakerf  to  divide  Circle*  into 
any  given  Nmnber  of  Parte,  by  Mr.  John  Sickatoh,  F,  R.  S., 
communicated  by  Henry  Cavendish,  Esq.,  F.  R.  8.,  and  8. 
A.  Read,  Nov.  17,  1783.)  Rowley  and  the  Sissons  grad- 
uated large  instruments  with  great  aoeuraoy ;  and  about 
the  same  time  Bird,  who  had  as  a  country-buy  manifested 
a  strange  natural  talent  for  correcting  clock-dials,  distin- 
guished himself  by  his  ingenuity  in  graduation.  He  re- 
ceived from  Parliament  a  handsome  reward  for  making 
known  certain  methods  which  he  had  invented.    Among 


recent  modem  inventions  is  the  electro-dividing  maohine 
of  Froment,  by  whioh  spaoes  from  one  inch  to  the  Tt)inth 
part  of  an  inch  are  marked  off.  This  is,  however,  nothing, 
as  regards  piinuteness,  to  the  etandard  bar-meaenrer  of 
Mr.  Whitworth,  on  which,  by  means  of  a  metallic  frame 
provided  with  two  micrometers,  and  a  simple  combination 
of  a  screw,  tangent  screw,  wheel,  and  circle,  a  division  is 
reached  on  the  circle  which  corresponds  to  the  threads  and 
teeth  of  the  screws,  as  to  the  tenth  of  the  four  hundredth 
of  the  two  hundred  and  fiftieth  part  of  an  inch — i.  e,  to 
the  TTirhn'h  °f  ">  >°oh.  By  this  machine  the  distances  are 
of  course  determined  by  loaeA,  and  not  by  sight. 

Charles  Q.  Leland. 
Gta'dyviUe,  post-v.  of  Adair  oo.,  Ey.     Pop.  1713. 

Grft'fe*  TOn  (Albrecbt),  H.  D.,  b.  in  Berlin  in  Hay, 
1828;  was  skilled  in  natural  seienoe  and  mathematics; 
studied  medicine  at  the  leading  sehools  of  eontinental  Eu- 
rope, and  became  (18S6)  professor  of  ophthalmology  at 
Berlin;  acquired  a  world-wide  fame  as  an  operator  upon 
the  eye;  author  of  many  valuable  papers  npon  his  spe- 
cialty, chiefly  published  in  the  Archxvf^ir  Opkihalmologie, 
conducted  in  his  name.     D.  at  Berlin  July  18,  1870. 

Grftfe,  Ton  (Alfrkd  Karl),  nephew  of  Albreeht,  b. 
Nov.  23,  1830;  graduated  at  Halle  1858;  became  an  as- 
sistant to  his  nncle ;  founded  a  very  sucressful  ophthal- 
mological  institute  at  Halle ;  and  became  to  some  extent 
heir  to  his  uncle's  fame  as  an  operator  in  diseases  of  the 
eye.    Author  of  professional  works. 

Grftfe*  TOn  (Karl  Fbrdhcand),  M.  J>.,  b.  at  Warsaw, 
Poland,  Mar.  8, 1787 ;  graduated  at  Leipsio  1807;  became 
professor  of  surgery  at  Berlin  18II ;  a  staff-surgeon  of  the 
army  1815 ;  was  one  of  the  restorers  of  rhinoplasty  and  a 
famona  eye-surgeon,  in  which  branch  of  his  profession  his 
son  Albreeht  became  even  more  famous.  D.  at  Hanover 
July  4,  1840.  Author  of  Angiektaeie  (1808) ;  iformmfar 
die  Abldeung  gr'dteer  Oliedmaeten  (1812) ;  Bhinoplaetik 
(1818) ;  and  was  1820-40  one  of  the  editors  of  the  Journal 
fUr  Chirurgie  und  Angenheiltunde. 

Grft'ftBberg,  a  hamlet  of  Austrian  Silesia,  where  in 
1826  Priessntti  opened  the  first  water-cure  establishment. 
It  is  37  miles  N.  of  Hobenstadt.  The  water-eore  is  still 
carried  on. 

Graffi'ti  [It.,  "ecratches  "],  the  rude  inscriptions  found 
upon  ancient  buildings  and  stones,  chiefly  in  Italy.  The 
fact  that  they  are  in  the  Latin,  Greek,  or  old  Italian  lan- 
guages proves  thoir  great  antiquity.  They  are  of  rude  and 
almost  always  intrinsically  worthless  character,  end  are 
evidently  in  many  eases  the  work  of  idle  scribblers.  Ex- 
cept in  the  case  of  those  found  in  the  Catacombs  their  an- 
tiquity confers  upon  them  the  only  Interest  they  possess. 
Several  collections  have  been  published,  from  which  a  little 
archffiological  knowledge  has  been  gained. 

Grftrrath,  town  of  Rhenish  Prussia,  on  the  Xtter,  has 
breweries  and  manufactures  of  ootton  and  silk  fabrics, 
chemicals,  and  ribbons.     Pop,  5003. 

Grafling.    See  EKonAniiio. 

Grarton,  county  of  New  Hampshire,  bounded  on  tbe 
W.  by  Vermont.  Its  area  is  1463  square  miles.  Its  sur- 
face is  hilly,  and  the  S.  E.  portion  oontains  a  part  of  the 
White  and  Franeonia  mountains.  Much  of  the  soil  is  very 
fertile.  Cattle,  grain,  wool,  potatoes,  and  dairy  products 
are  the  staples.  Lumber,  starch,  harnesses,  wagons,  me- 
tallie  wares,  woollens,  gloves,  and  lesither  are  among  the 
leading  manufactures.  The  county  is  traversed  by  the  Bos- 
ton Concord  and  Montreal  and  the  Northern  R.  Rs.  Caps. 
Plymouth  and  Haverhill.     Pop.  39,103. 

Grafton,  post-tp.  of  Tolo  oo.,  Cal.  It  contains  the  Til- 
lage of  Knight's  Landing,  on  the  Sacramento  River  and 
the  California  Pacific  R.  R.,  90  miles  N.  of  San  Franelseo. 
Pop.  1861. 

Grafton,  tp.  of  McHoniy  co.,  HI.    Pop.  1361. 

Grafton,  post-tp.  of  Oxford  co.,  Me.,  22  miles  N.  W. 
of  Bethel.     Pop.  94. 

Grafton,  thriving  manufacturing  town  of  Worcester  co., 
Mass.,  on  the  Boston  and  Albany  R.  R.,6  miles  E.  of  Wor- 
cester, at  the  junction  of  the  Millbury  branch.  The  town- 
ship oontains  several  flourishing  villages,  has  7  cotton- 
mills,  important  manufactures  of  boot^  shoes,  leather,  and 
other  goods ;  contains  2  national  and  1  savings  bank,  a  pub- 
lic library,  8  churohes,  a  weekly  newspaper,  and  a  beautiful 
soldiers'  monument.  The  eotton-mitls  run,  in  all,  34,423 
spindles.  The  Blackstone  and  Quinsigamond  rivers  fur- 
nish power.    Pop.  4594. 

Grafton,  post-tp.  of  Grafton  co.,  N.  H.,  on  the  Noith- 
em  R.  R.,  40  miles  N.  W.  of  Concord.     Pop.  907. 

Grafton,  tp.  of  Rensselaer  eo.,  N.  T.    Pop.  16W. 

Grafton,  ^.  and  post-v.  of  Lorain  oo.,  0.,  at  the  eroia- 
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ing  of  the  Lake  Shore  and   Tuaearavas  Valley  and  the 
Cleveland  Columbus  and  Cineinnati  R.  R*.    Pop.  960. 

Grafton,  poet-tp.  of  Windham  eo.,  VL,  12  miles  N.  W. 
of  Bellows  Falls.  It  has  manufaotures  of  lumber,  eaaii- 
meres,  eta.     Pop.  1008. 

Grafton,  post-tp.  of  York  eo.,  Va.    Pop.  1431. 

Grafton,  post-r.  and  tp.  of  Taylor  eo.,  W.  Va.,  on  the 
Valley  River,  at  the  junction  of  the  Baltimore  and  Ohio 
and  North-western  Virginia  R.  Rs.,  100  miles  from  Wheel- 
ing and  the  same  distance  from  Camberland,  Md.  It  has 
a  bank,  1  newspaper,  large  railroad-shops,  2  foundries,  T 
wholesale  and  23  retail  stares,  7  churches,  8  hotels,  2  build- 
ing associations,  S  planing-mills,  several  flouring  and  saw 
mills,  and  a  large  number  of  small  shops  of  various  kinds. 
Principal  bosioess,  lumber,  ooal,  etc.  Pop.  of  tp.  1087. 
Holt  A  Oarher,  Bos.  "  Qraptoii  Sbxtimel." 

Grafton,  post-tp.  of  Ozaukee  oo.,  Wis.    Pop.  1801. 

Grapia'no,  town  of  Italy,  near  Castellamare  di  Sta- 
bia,  in  the  province  of  Naples,  celebrated  for  its  superior 
wine*.     Is  a  bishop's  see.     Pop.  12,278. 

Gra'ham,  county  of  N.  W.  Kansas.  Area,  900  square 
miles.  It  is  mostly  dnuned  by  the  S.  fork  of  Solomon 
River  and  its  tributaries. 

Graham,  county  in  the  B.  W.  of  North  Carolina,  formed 
since  the  census  of  1870.  Its  surface  is  mountainous,  and 
abounds  in  unexploited  mineral  wealth.   Cap.  Robbinsville. 

Graham,  post-tp.  of  Jefferson  oo.,  Ind.    Pop.  1408. 

Graham,  tp.  of  Johnson  eo.,  la.    Pop,  1019. 

Graham,  post- v.,  eonnty-seat  of  Alamance  oo.,  N.  C, 
on  the  North  Carolina  R.  R.,  «7  miles  W.  N.  W.  of  Raleigh. 
Pop.  502;  of  Graham  tp.  2332. 

Graham,  tp.  of  Clearfield  eo..  Pa.    Pop.  S38. 

Graham,  tp.  of  Mason  eo.,  W.  Va.    Pop.  232$. 

Graham  (Charles  K.),  b.  in  Now  York  City  in  1824; 
received  a  liberal  education,  and  entered  the  IT.  8.  nav^  a« 
midshipman.  Soon  after  his  enrolment  the  Mexican  war 
broke  out,  and  the  vessel  to  which  he  was  attached  was 
ordered  to  the  Qnlf  of  Mexico  to  take  part  in  the  war.  Dur- 
ing this  contest  young  Graham  had  abundant  opportunities 
to  witness  the  engineering  operations,  and  to  the  study  of 
engineering  science  he  devoted  himself.  At  the  close  of 
the  war  he  returned  to  New  York,  and  after  continuing  his 
studies  for  several  years  under  the  most  competent  engi- 
neers, commenced  private  practice.  About  1857  he  was  ap- 
pointed coustmctiug  engineer  of  the  Brooklyn  navy-yard, 
tho  dry  dock  and  landing-ways  being  constructed  under 
bis  supervision.  On  the  outbreak  of  the  civil  war  (18(1) 
he  ennounoed  his  intention  of  volunteering  his  services  to 
defend  the  government,  upon  which  upwards  of  400  men  in 
his  employ  at  the  navy-yard  followed  his  example,  and  the 
Bxcelsior  Quard  was  organised,  of  which  Qraham  was  elect- 
ed major  subsequently.  Throughout  the  early  part  of  the  war 
Col.  Graham  was  actively  engaged  with  his  command  in  the 
various  contests  of  the  Army  of  the  Potomac.  At  Qettys- 
bnrg  (July,  1863)  Graham  (now  brigadier-general)  was  se- 
riously wounded ;  recovering  from  his  wounds,  be  again  prof- 
fered his  services,  and  was  ordered  by  the  seoretary  of  war  to 
report  to  Gen.  Butler,  who  assigned  Graham  to  the  command 
of  a  gunboat  flotilla,  with  orders  to  proceed  to  Bermuda 
Hundred,  James  River,  and  hold  the  place  till  the  navy 
flame  up;  which  be  did.  During  the  remainder  of  the  war 
be  was  aotively  engaged  in  the  field,  having  attained  the 
rank  of  Iwigadier-general  and  brevet  m^or-general  of  vol- 
nnteers.  ^on  after  the  close  of  tha  war  he  returned  to 
New  York  and  resumed  the  practice  of  his  profession. 
Among  other  important  duties,  he  has  been  engineer  of  the 
Broadway  Pavement  Co.,  of  the  Beach  Pneumatic  Transit 
Co.,  besides  being  connected  with  various  surveys  for  the 
boards  of  public  works  and  of  public  parks.  In  1873,  he 
was  appointed  chief  engineer  of  the  department  of  docks. 

0.  C.  SiMMOSS. 

Graham  (Isabella),  b.  in  Lanarkshire,  Scotland,  July 
29,  1742.  Her  maiden  name  was  Marshall.  In  1780  she 
came  to  New  York  and  established  n  seminary  for  young 
ladies.  Before  leaving  Scotland  she  founded  the  Penny 
Society,  now  known  as  the  Society  for  the  Relief  of  the 
Destitnte  Sick.  After  reaching  New  York  she  was  instru- 
mental in  starting  several  benevolent  societies.  D.  in  New 
York  July  27,  1814. 

Graham  (Jakes  D.),  b.  in  Prince  William  co.,  Virginil^ 
in  1799;  graduated  at  the  U.  8.  Military  Academy,  and  en- 
tered the  V.  S.  army  as  third  lieutenant  of  artillery  July, 
1817;  promoted  to  be  second  lientenant  Oct.,  1817,  first 
lieutenant  Sept.,  1819;  a^utant  at  the  Military  Academy 
till  Feb.,  1819;  aocompaoied  M^jor  Long  on  his  Western 
exploration  1819-21 ;  on  topographical  duty  1822-29,  when 
trMisferred  as  assistant  topographical  engineer,  and  eon- 


tinned  on  railroad  and  military  rarreys  1829-38,  when  pro- 
moted to  be  major  Topographical  Engineers ;  from  1838  to 
1850  engaged  as  astronomer  to  determine  the  boundary 
between  the  U.  S.  and  the  repnblie  of  Texas ;  commissioner 
in  survey  of  the  north-eastern  boundary  of  the  U.  S. ;  head 
of  the  scientific  corps  and  principal  astronomer  to  deter- 
mine the  boundary  between  the  U.  S.  and  the  British  prov- 
inees;  oo  survey  of  "Mason's  and  Dixon's  line,"  and  of 
the  boundary  between  the  U.  S.  and  Mexico.  Promoted  to 
be  lieutenant-colonel  1861,  and  colonel  of  engineers  1863, 
and  engaged  in  the  survey  of  the  lakes,  lighthouse  duty, 
and  in  charge  of  harbors  on  the  North  Atlantic  coast.  D. 
at  Boston,  Mass.,  Deo.  28,  186$.  0.  C.  Sihhons. 

Graham  (Johit  Andrew),.  LI<.D.,  b.  at  Sonthbury, 
Conn.,  June  10, 1764;  was  admitted  to  the  Connecticut  bar 
in  1786,  and  removed  immediately  to  Rutland,  Vt. :  was  sent 
to  England  as  agent  of  the  diooese  to  make  applioation  to 
the  English  bishops  for  the  consecration  of  the  Rev.  Samuel 
Peters;  was  unsuccessful.  In  1797  ho  published  hit  De- 
•crVpd'ce  Sktlch  of  the  Pretnt  Slate  of  VermouHt.  A  small 
volume  of  his  ablest  speeohes  was  published  in  1812.  D. 
in  New  York  Aug.  29, 1841. 

Graham  (Lawrence  P.),  b.  in  Virginia;  eatared  the 
U.  S.  army  in  1837  as  lieutenant  of  dragoons,  serving 
against  the  Seminole  Indians  in  Florida,  and  in  Louisiana 
and  Texas  till  1846.  During  the  war  with  Mexico  he  waa 
engaged  in  the  battles  of  Palo  Alto,  Resaca  de  la  Palm  a, 
and  Monterey,  being  brevetted  major  for  gallantry.  From 
1848  to  1852  he  was  on  duty  in  California,  New  Mexico, 
and  on  expeditions  against  the  Navajo  Indians;  promoted 
to  be  major  in  1858,  and  on  reorniting  service,  the  Utah 
expedition,  and  superintendent  of  cavalry  recruiting  till 
1861.  Appointed  brigadier-general  of  volunteers  Aug., 
1861,  he  organiied  and  commanded  the  cavalry  brigade 
till  Apr.,  1862 ;  served  on  various  courts-martial  and  ex- 
amining boards,  and  was  promoted  to  be  colonel  4th  U.  B. 
Cavalry  1864;  retired  from  aotive  service  May,  1864. 

G.  C.  SlUXOHB. 

Graham  (Stltester),  an  advocate  of  the  vegetarian 
dietetic  theory,  b.  in  Suffield,  Conn.,  in  1704 ;  entered  Am- 
herst College  in  1823,  to  prepare  for  tho  ministry,  but  did 
not  graduate.  He  began  to  preach  in  1826,  but  soon  left  this 
for  the  work  of  temperance  and  dietetic  reform.  In  1832  he 
published  his  Etiag  on  Cholera,  and  later,  in  1839,  deliv- 
ered a  course  of  lectures  entitled  Oruham  Lecturee  of  (he 
Science  o/  Human  Life,  He  wrote  Bread  and  Bread-mak- 
ing, etc.    D.  in  Northampton,  Mass.,  Sept.  11,  1851. 

Graham  (Tboeas),  D.  C.  L.,  F.  R.  8.,  b.  at  Glasgow, 
Scotland,  Dae.  21,  1805;  was  eduoated  at  Glasgow  High 
School  and  the  universities  of  Glasgow  and  Edinburgh; 
passed  M.  A.in  1826;  professor  of  chemistry  in  the  Ander- 
aoniaa  University  1B30-37 ;  announced  the  discovery  of 
the  law  of  the  diffusion  of  gases  1834;  became  F.  R.  S. 
1836;  professor  of  chemistry  in  the  London  University 
1837--55 ;  master  of  the  mint  1855 ;  was  the  first  president 
of  the  Chemical  Society  1840;  president  of  the  Cavendish 
Sooioty  1846 ;  was  the  recipient  of  many  honors  and  dis- 
tinctions. D.  at  London  Sept.  16, 1869.  He  first  fully  de- 
veloped the  theory  of  liquid  diffusion ;  made  numerous  and 
important  discoveries  in  theoretical  and  applied  chemistry, 
and  became  widely  known  by  bis  excellent  Element*  of 
Chemittry  (1842). 

Graham  (William  Alezahder),  b.  in  Lincoln  co., 
N.  C,  Sept  5,  1804;    studied  law,  and  entered  in  1833 

fiublio  life  as  a  member  of  the  lower  branch  of  the  State 
egislature,  of  which  he  was  several  times  chosen  Speaker ; 
was  a  member  of  the  V.  S.  Senate  1841-43,  and  governor 
of  the  State  1845-49 ;  was  secretary  of  the  navy  under 
Pros.  Fillmore  until  1852;  in  1852  candidate  for  the  Vice- 
Presidency  on  the  ticket  with  Gen.  Scott ;  was  a  member  of 
the  Confederate  Senate.      D.  at  Saratoga  Aug.  II,  1875. 

Graham  (Williak  M.),  brother  of  James  D.,  b.  in 
Prince  William  co.,  Va.,  1798;  graduated  at  West  Point 
July,  1817,  and  entered  the  army  as  third  lieutenant  of  ar- 
tillery;  second  lientenant  Sept.,  1817;  first  lieutenant  1819; 
captain  4th  Infantry  1832;  major  2d  Infantry  Feb.,  1847; 
lieutenant-colonel  lltb  Infantry  Apr.,  1847;  served  on  re- 
cruiting service,  constructing  military  roads  in  Mississippi 
and  Florida,  and  in  garrison  till  1835;  engaged  against 
Seminole  Indians  in  Florida  1835-38  and  1841-42,  being 
severely  wounded  at  the  battle  of  Withlacoochee,  Dec, 
1835.  In  the  Mexican  war  he  was  engaged  in  the  battles 
of  Palo  Alto,  Resaca  de  la  Palma,  Monterey,  siege  of  Vera 
Cms,  Contreras,  Churubusco,  and  Molino  del  Rey,  where 
he  was  killed  while  gallantly  engaged  in  assaulting  the 
enemy's  works,  Sept.  8,  1847. 

Gra'hame  (  Jauks),  LL.D.,  b.  in  Glasgow,  Scotland,  Dec. 
21,  1790;  was  admitted  as  advocate  to  the  Scottish  bar  in 
1812.    Published  in  1827  a  history  of  the  U.  S.,  2  vols.,  but 
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GEAHAME'S  ISLAND-GRAMMAR. 


ita  Amarioan  'pirit  praventsd  a  large  oiroulation.  He  anb- 
aaqnsDtly  (1842)  brought  oxxt,  Who  u  to  Blamaf  or,  Canon/ 
Smmo  of  tk€  American  Apology  for  Anutriean  Acceation  to 
Ntgro  Slavtry.  D.  in  London  July  3, 1842.  He  was  a  grad- 
uate of  St.  John's  College,  Cambridge. 

Gra'hame's  Isl'and,  an  island  in  the  MeditorraneaD, 
80  miles  off  the  coast  of  Sioilj.  It  appeared  in  July,  1831, 
and  disappeared  in  August.  It  was  built  of  material  thrown 
np  by  a  submarine  volcano,  and  it  was  washed  away  by  the 
waves.     It  reappeared  for  a  short  time  in  1863. 

Gra'ham**  Iiand,  an  island  in  the  Antarotia  Ocean, 
disoovered  in  1832  by  Bisoas,  and  situated  in  lat.  04°  4b' 
8.  and  Ion.  6J<>  &1  W. 

Gra'ham's  Town,  town  In  the  eastern  part  of  Cape 
Colony,  South  Africa,  cap.  of  Albany  district.  Bishops  of 
the  Church  of  Rome  and  the  Church  of  Bngland  reside 
here.     Pop.  abont  SOOO. 

Grain,  the  unit  of  the  system  of  weights  prevailing  in 
the  U.  S.  and  Great  Britain.  A  statute  or  Henry  III. 
(1288)  enaeted  that  3S  grains  of  wheat  flrom  the  middle  of 
the  ear,  well  dried,  should  weigh  a  pennyweight,  of  which 
to  should  go  to  the  ounce ;  but  finally  (as  noted  in  the  art. 
Galloit)  the  jMonyweight  eame  to  be  divided  into  24 
grains.  At  present  in  the  U.  S.  the  troy  and  apothecaries' 
pound  each  contain  6760  grains,  or  12  ounces  of  480  grains 
•aoh ;  while  the  avoirdnpoia  pound  has  16  ounoea  of  437} 
gtalDS  each,  or  7000  grains  to  the  pound.  There  are 
16.43234874  grains  in  the  gramme  of  the  French  or  metric 
system  of  weights,  aooording  to  MiUer'a  determination  made 
in  1844. 

Grain.  See  Cirbaua,  and  the  names  of  partioular 
kinds  of  grain. 

Grain  Coast,  the  former  name  of  the  coast  of  what 
is  now  Liberia,  in  Africa,  so  named  from  the  grains  of  par- 
adise, formerly  an  important  article  of  trade  in  that  region. 

Grain  Elerator,  an  American  invention  by  which 
grain  is  loaded  in  railroad  oars,  ships,  etc.  at  a  very  groat 
saving  of  labor  and  cost.  The  principle  is  rwy  simple — 
an  endless  belt  carrying  up  tin  buckets  or  scoops,  each  con- 
taining a  small  quantity  of  grain,  which  is  deposited  in  an 
elevated  receptacle,  whence  it  is  discharged  by  spouts  or 
chutes  into  the  holds  of  vessels  or  into  railroad  cars,  which 
are  thus  loaded  in  a  very  rapid  manner  and  at  small  ex- 
pense. Similar  elevators  are  employed  in  Northern  Michi- 
gan in  loading  vessels  with  iron  ore,  bnt  the  force  of  the 
falling  ore  most  be  broken  by  snitable  appliances;  for  if 
allowed  to  fall  directly  into  a  ship,  there  would  be  danger 
of  breaking  holes  in  her  bottom.  EUvatort  for  goods  or 
persons  are  employed  in  the  hoistways  of  warehouses,  ho- 
tels, and  manufactories,  and  are  worked  by  power  in  various 
ways.  They  are  entirely  different  in  principle  and  con- 
struction from  the  elevators  of  the  class  above  noticed. 
(See  Htdravlic  Elbtator,  by  F.  A.  P.  Barhabd.) 

Grain'ger,  county  of  the  N.  B.  of  Tennessee.  Area, 
830  square  miles.  The  county  is  hilly  and  mountainous. 
The  low  lands  are  fertile,  the  hills  rich  in  mineral  wealth. 
Iran  ores  abound.  Cattle,  grain,  tobacco,  and  wool  are  lead- 
ing products.     Cap.  Rutledge.     Pop.  12,421. 

Grain'ing,  the  Leucitcut  Lancattrien>!»  of  England  and 
continental  Europe,  a  frash-water  fish  of  the  dace  family. 
It  is  priced  for  the  table,  and  makes  good  sport  for  the 
angler,  rising  well  at  a  fly.   In  habits  it  resembles  the  trout. 

Grains  of  Par'adise,  the  seeds  of  the  Malaguetta 

I  topper  (^momMm  Mcteguetta),  a  scitaminaceous  plant  of 
Vest  Africa,  cultivated  to  some  extent  in  Quiana  and  Trin- 
idad. The  name  is  also  given  to  other  similar  seeds.  They 
are  of  a  hot,  fiery  quality,  and  are  used  in  giving  apparent 
strength  to  watered  spirits,  beer,  and  wine.  They  are  used 
in  farriery,  and  their  alcoholic  tincture  makes  a  good  stim- 
ulant in  some  cases  of  neuralgia. 

Gra'llle,  or  Grack'le  {Gracula),  a  genus  of  birds  of 
the  starling  family.  The  paradise  grakle  {Gractila  ffryi. 
livora)  is  celebrated  as  a  devourer  of  insects.  The  Orac- 
ula  religiota  of  the  Eastern  Archipelago  is  often  trained 
to  talk.  Several  blackbirds  of  the  genus  Qititcalut  are 
called  grakles  in  the  U.  S.  They  are  allied  to  the  true 
grakles  in  habits  and  structure. 

GraUato'res  [Lat.  grallm, "  stilts  "],  the  wading  birds, 
an  order  of  birds  having  very  long  nocks,  legs,  and  bills, 
and  short  tails.  They  are  mostly  found  about  marshes  and 
shores,  oooasionally  in  dry  regions.  Cranes,  storks,  herons, 
the  ibis,  plovers,  rails,  and  snipes  afford  examples. 
Graminacete.  See  Orasses,  by  W.  W.  Bailey,  A.  M. 
Gram'mar  [Or.  it  ■yp«m^aTut.i,  from  yp^m'i  a  "  letter  "], 
the  science  of  language,  or  the  art  of  using  words  correctly 
for  the  expression  of  thought.  As  a  science,  grammar  in- 
vestigates the  relations  between  words  and  ideas,  examines 
the  struoturo  of  speech  in  general,  and  treats  of  the  essen- 
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tie!  principles  common  to  all  tongnes ;  in  this  broad  signifl- 
catioo,  it  is  distinguished  as  philosophical,  general,  or  uni- 
versal grammar.  As  a  science,  also,  it  places  side  by  side 
the  words  of  different  tongnes,  with  their  inflections,  and, 
allowing  for  the  changes  of  form  due  to  phonetic  corruption, 
seeks  by  the  coincidences  it  detects  to  discover  the  genea- 
logical relationship  of  languages ;  suoh  is  the  province  of 
comparative  grammar.  As  an  art,  grammar  has  to  do  with 
the  words  and  structure  of  some  particular  tongue ;  analyses 
its  sentences  into  their  elements  in  order  to  show  how  those 
elements  may  properly  be  put  together ;  and,  furnishing  the 
principles  which  regulate  ita  use,  teaches  how  to  apeak  and 
write  it  correctly.  The  grammar  of  a  language  ia  generally 
considered  onder  fonr  heads :  orthography,  which  considers 
letters,  syllables,  and  spelling ;  etymology,  which  treats  of 
the  "  parts  of  speech,"  and  the  changes  of  form  that  words 
undergo  to  expreaa  different  relations ;  syntax,  which  deals 
with  the  relation,  agreement,  government,  and  arrangement 
of  words  in  sentences ;  and  prosody,  which  has  for  its  prov- 
ince the  accent  and  quantity  of  syllables  and  the  laws  of 
versification.  To  these  is  sometimes  added  a  fifth  division, 
orthoepy,  whioh  treats  of  pronunciation. 

Thought  is  communicated  by  words,  and  words  are  the 
signs  of  ideas.  Now,  our  first  ideas  are  those  of  sensation ; 
therefore  names  for  the  objects  that  make  an  impression  on 
the  senses  must,  from  the  very  necesaities  of  man,  hare 
been  elements  of  the  first  language,  and  must  constitute  a 
fundamental  part  of  every  language  whataoever.  Whether 
auch  names  were  at  first  arbitrary  inventions,  or  had  logical 
connection  with  the  things  named,  it  ia  clear  that  they  are 
indispensable  to  speech,  and  as  "substantives"  they  enter 
into  tne  grammar  of  every  language.  Now,  every  substance 
thus  named  is  endowed  with  some  attribute  of  quality, 
quantity,  action,  or  passion;  and  to  express  these  attri- 
butes is  needed  a  aecond  class  of  words,  whioh  may  be  called 
"attributives."  Again,  the  object  of  speaking  is  to  assert 
something  respecting  the  subject  of  discourse.  Unless  the 
attributive  itself  affirms  the  attribute,  which  in  some  cases 
it  does  (as  "birds  nnj,"  "grass  grmn"),  a  third  word, 
whose  function  it  is  to  affirm,  is  required  ("  birds  ore  sing- 
ing," "  grass  it  green  ") ;  such  words  may  be  dletingniahwl 
as  "affirmatives."  Here,  then,  we  have  all  that  ia  absolute- 
ly essential  to  speech — the  substantive,  attribntive,  and  af- 
firmative, or  noHn,  adjectivCf  and  verb — ronnd  which,  as  the 
chief  parts  of  the  sentence,  cluster  leia  important  elements 
introduced  for  the  sake  of  convenience  or  ornament.  With 
these  three  alone  may  be  farmed  the  propositioit,  or  af- 
firmation of  a  thought  in  words— consisting  of  a  sitbject,  or 
that  of  whicn  something  is  affirmed,  and  a  pbedicate,  or 
that  which  ia  affirmed  of  the  subject. 

It  is  obvious  that  for  the  purpose  of  extended  eommnni- 
oation,  as  well  as  for  improving  and  beautifying  disoonrse, 
other  classes  of  words  beaides  the  three  enumerated  above 
would  soon  be  found  neoessary.  The  substantive  would 
require  "definitives,"  to  limit  its  signification;  "substi- 
tutes," to  prevent  its  too  frequent  repetition;  and  "rela- 
tionals,"  either  used  aeparately  or  coalescing  with  it,  to 
express  various  relations  of  cause  and  effect,  positiofi,  da- 
ration,  and  the  like;  hcnee  what  are  called  in  English 
articUt,  pronouns,  and  prrpotilioiu^  The  attributive  and 
affirmative  must  have  "  modifiers,"  which  we  diatinguisb  as 
adverbt.  As  the  graces  of  style  are  cultivated,  and  the 
brief  modes  of  expression  give  way  to  elaborate  periods, 
"oonnectives,"  or  conjunefiont,  beeome  necessary  to  com- 
bine propositions  into  sentences.  Finally,  imtnjniioa;  or 
exolamations  expressing  strong  and  sodden  emotiona,  find 
a  place  in  every  tongue.  Constituting  the  chief  element  of 
that  natural  language  which  belongs  to  man  ia  common  with 
other  animals,  they  have  been  regarded  by  some  as  the  ear- 
liest part  of  speech,  and  are  still  used  when  the  suddenness 
or  violence  of  some  mental  emotion,  surprising  men  into  a 
forgetfulness  of  their  more  cultivated  forms  of  diacouraet 
brings  them  back  to  their  natural  state. 

Such  are  the  different  classes  of  words,  or  "parts  of 
speech,"  current  in  language,  and  which  it  is  the  province 
of  grammar  to  consider.  The  most  polished  tongue  re- 
quires no  more  for  the  expression  of  every  conceivable 
shade  of  thought  with  perspicuity  and  strength ;  and  the 
rudest  can  ill  dispense  with  any  of  these  classes  if  it  is  to 
be  the  vehicle  of  connected  discourse. 

A  natural  distinction  of  objects  endowed  with  life  ia  sex; 
and  to  this  corresponds  a  modification  of  the  substantive 
to  denote  what  is  technically  called  Qbrder  (which  see). 

The  use  of  a  distinct  class  of  words  (prcpntilioni)  to  indi- 
cate the  relatione  in  which  one  object  may  atand  to  another, 
has  been  alluded  to  above.  In  some  languages  auch  rela- 
tiona  are  also  indicated  by  terminations  appended  to  the 
noun,  which  ia  then  said  to  be  inflected.  Hence,  the  modi- 
fication known  as  cate.  (See  Declessiox.)  The  termina- 
tions which  mark  the  different  cases  of  nouns  are  not  ac- 
cidental outgrowths  or  conventional  eontrivaocea  for  the 
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expreisioa  of  oertain  nlationi,  bat  they  were  originally  in- 
dependent words,  capable  of  separate  dse,  and  each  having 
a  tignificatlon  which  gives  to  the  word  in  that  speoial  case 
its  peouliar  force.  In  proof  of  this  wo  are  pointed  to  Chinese, 
in  which  the  relational  term  is  not  disguised  at  all,  bnt  ia 
added  to  the  root  unchanged,  forming  a  eompoand  whose 
elements  are  recognized  at  once,  and  are  seen  to  retain 
their  original  meaning.  In  the  agglntinatiTe  languages, 
the  root,  as  in  Chinese,  remains  unchanged,  and  stands  out 
in  bold  relief  from  the  relational  appendage,  which,  however, 
having  lost  its  primitive  form  and  etymological  meaning, 
has  eome  to  be  regarded  as  a  mere  termination.  But  in  the 
Aryan  or  Indo-European  languages  (inoluding  ancient  San- 
scrit, Qreek,  and  Latin,  and  our  own  English),  the  elements, 
put  together  as  before,  coalesced  into  a  word  in  which  nei- 
ther root  nor  relational  retained  its  original  form,  or  could 
be  at  a  glance  deteeted,  the  appended  term  dwindling  in 
many  eases  to  a  syllable,  or  even  a  single  letter. 

To  facilitate  the  expression  of  thought,  modi6eationa  are 
as  necessary  in  the  case  of  the  verb  as  of  the  noun.  It  may 
be  desired  to  affirm  the  action  or  state  expressed  by  the 
verb  positively,  or  as  a  condition  or  sapposition,  or  as  a 
thing  possible,  necessary,  wished  for,  or  commanded ;  also, 
to  aBrm  it  as  present,  past,  or  future,  either  absolutely,  or 
relatively  to  some  other  specified  time,  present,  past,  or 
future.  Here  again,  as  in  the  case  of  the  noun,  recourse  is 
bad  either  to  terminations  or  auxiliary  words,  and  these 
may  iii  their  turn  be  varied  to  denote  that  the  action  or  state 
is  affirmed  of  one  or  more  than  one, — of  a  person  or  persons 
speaking,  spoken  to,  or  spoken  of.  In  some  languages  a 
termination  is  also  appended  to  certain  a^ectives  and  ad- 
verbs, to  make  them  denote  the  higher  of  two  degrees  com- 
pared, or  the  highest  of  more  than  two.  Whenever  such  a 
termination,  or  indeed  any  other,  is  used,  comparative  gram- 
mar teaches  that  it  is  not  a  mere  meaningless  form,  but  the 
relic  of  a  root  whose  original  force  still  adheres  to  the  tn- 
■ignifietknt  appendage  to  which  it  has  become  rednoed. 

Comparative  grammar  as  a  science  had  no  existence  till 
the  commencement  of  the  present  century.  At  that  time 
Sanscrit  began  to  be  critically  studied,  and  its  remarkable 
affinities  with  the  other  Indo-European  languages  were  soon 

{>erceived  and  thoroughly  investigated.  The  study  of  phi- 
ology  received  a  new  impulse;  and  the  researches  of  sev- 
eral distinguished  English  scholars,  but  particularly  of 
the  Germans  Bopp,  Schlegel,  Orimm,  Pott,  Bunsen,  and 
Hiiller,  have  within  the  last  three-quarters  of  a  century 
thrown  a  flood  of  light  on  this  whole  subject.  The  vari- 
ous languages  of  which  there  is  sufficient  knowledge  have 
been  grouped  according  to  their  grammatical  analogies  into 
families,  and  made  to  reveal  the  relationsuip,  and  measur- 
ably the  social  condition,  of  nations  during  ages  respecting 
which  history  is  silent.  These  discoveries  Humboldt  pro- 
nounces "one  of  the  most  brilliant  results  of  modem  study." 

Though  the  science  of  comparative  grammar  is  of  so 
recent  an  origin,  the  art  of  grammar  may  lay  claim  to 
great  antiquity.  As  far  as  is  known,  the  first  attempts  at 
systematic  technical  grammar  were  made  in  Sanscrit.  The 
early  language  of  the  Vfidas  had  already  given  place  to 
later  dialects,  but  its  purity  was  jealously  guardea  by  the 
Brahmans,  who  from  time  to  time  accompanied  the  sacred 
text  with  critical  observations  on  its  pronunciation  and 
constructions.  These  Brihmanas,  or  commentaries,  sup- 
posed to  have  been  written  from  700  to  800  B.  c,  formed 
the  foundation  of  that  great  Sanscrit  Grammar  of  Pftuini 
which  Max  Hiiller  pronounces  "  the  perfection  of  a  merely 
empirical  analysis  of  language,  unsurpassed — nay,  even 
unapproacbed — by  anything  in  the  grammatical  literature 
of  other  nations."  The  records  of  his  countrymen  assign 
P&nini  to  a  remote  antiquity ;  we  may  safely  assume  that 
this  masterpiece  of  grammar  was  composed  at  least  a  eeu- 
tnty  before  Plato  taught. 

Among  the  Greeks,  technical  grammar  was  of  later  ori- 
gin. With  them  what  was  not  Greek  was  barbarian ;  and, 
if  we  except  itinerant  traders,  and  philosophers  who  sought 
foreign  lands  in  quest  of  knowledge,  they  had  little  desire 
to  become  acquainted  with  other  languages  than  their  own, 
and  little  need  of  a  formal  grammar.  Plato  and  Aristotle, 
Indeed,  both  used  the  term  4  TP<viunvS>  and  distinguished 
certain  of  the  parts  of  speech.  The  latter,  also,  reeogniied 
number  and  case  as  modifications  of  the  nonn,  and  wrote  a 
treatise,  embraced  in  his  Oryanoa,  on  the  expression  of 
thought  by  means  of  speech.  But  the  philosophers  just 
named  viewed  these  things  a«  logicians  rather  than  gram- 
marians ;  they  dealt  with  the  thought  rather  than  the  word, 
and  were  deficient  in  grammatical  terminology.  Not  till 
fifty  years  after  Aristotle's  time,  when  Alexandria  became 
a  great  seat  of  learning,  do  we  find  much  progress  made  in 
grammar.  At  that  time  the  revision  and  explanation  of  the 
texts  of  Homer  and  the  eariy  dramatists  and  philosophers 
led  to  the  onltivation  of  this  art  among  the  Greeks,  just  as 
the  study  of  the  TCdat  had  done  among  the  Brahmans.    A 


rich  crop  of  critics  and  scholiasts  was  the  result,  Zenodotus, 
the  first  superintendent  of  the  Alexandrian  library  (280 
B.  c.) ;  Aristophanes  of  Byzantium,  who  introduced  accents 
into  the  Greek  language ;  and  Aristarohus,  author  of  800 
commentaries, — are  deserving  of  special  mention  as  having 
prepared  the  way  for  a  practical  grammar  of  the  language. 
Their  labors,  however,  nad  chiefly  in  view  the  restoration 
and  exposition  of  the  text  of  Homer  and  other  ancient 
Greek  authors ;  it  was  reserved  for  Dionysius  the  Thracian, 
who  established  himself  as  a  teacher  at  Rome  about  b.  c.  80, 
to  construct,  out  of  the  materials  which  had  been  accumu- 
lating for  generations  in  the  works  of  philosophers  and  com- 
mentators, and  were  specially  valuable  in  those  of  his  mas- 
ter Aristarohus,  the  first  systematic  grammar  of  the  Greek 
language.  The  study  of  Greek  had  for  years  been  regarded 
at  Rome  as  a  necessary  part  of  a  liberal  education;  indeed, 
the  young  patricians  were  often  taught  the  Greek  language 
before  their  own.  How  thoroughly  their  teachers',  who  were 
for  the  most  part  slaves  or  fre<^men,  may  have  drilled  them 
orally  in  the  details  of  declension  and  conjugation  and  the 
niceties  of  syntax,  we  cannot  tell ;  but  there  is  no  evidence 
that  any  of  these  grammalici  attempted  to  reduce  their  les- 
sons to  a  systematic  form  and  embody  them  in  a  manual 
of  instruction.  The  first  attempt  of  this  kind  of  which  we 
have  any  knowledge  was  mode  by  Dionysins  in  his  Ttx^i 
YPofifMTucif,  which  has  come  down  to  us,  and  which  was  a 
standard  school-book  for  centuries. 

Bnt  even  before  the  appearance  of  Dionysins  at  Rome,  a 
taste  for  the  study  of  grammar  had  prevailed  in  that  me- 
tropolis. It  originated  with  the  lectures  of  the  distinguished 
grammarian.  Crates  of  Pergamus,  who,  sent  as  an  ambas- 
sador to  Rome  about  157  B.  c,  and  detained  there  by  an 
accident,  delivered  a  series  of  disconrses  on  his  favorite  art. 
The  study  of  grammar  at  once  became  fashionable,  and  it 
was  not  long  before  the  scholars  of  Rome  sought  to  apply 
its  principles  practically  to  the  teaching  of  their  own  lan- 
guage. We  road  of  Stilo  writing  on  etymology  and  lec- 
tnring  on  his  native  tongue.  His  pupil  Varro,  "  the  most 
learned  of  the  Romans,"  composed  a  comprehensive  trea- 
tise, De  lingua  Latiim,  the  first  part  of  which  was  devoted 
to  etymological  investigations,  the  second  to  the  inflections 
of  words,  and  the  third  to  syntax.  Kor  must  we  forget 
Julius  Caesar,  who,  amid  the  labors  of  the  Gallic  war,  found 
time  to  prepare  an  essay  on  the  analogies  of  the  Latin  lan- 
guage. Many  grammarians  followed;  we  may  name  Quin- 
tilian,  who  flourished  near  the  close  of  the  flrst  century 
after  Christ,  and  Priscian,  one  of  the  bright  ornaments  of 
Justinian's  reign,  whose  treatise  on  the  Eight  Purf  of 
Sptech  maintained  its  authority  as  a  text-book  for  many 
centuries. 

The  labors  of  later  grammarians  have  consisted  chiefly 
in  simplifying,  illustrating,  adapting,  and  carrying  out  the 
work  of  their  predecessors ;  as  regards  the  great  principles 
of  the  art,  they  have  added  titUe  that  was  really  new. 
What  is  to-day  taught  in  our  schools  as  grammar,  whether 
English,  Latin,  or  Greek,  has  substantially  the  same  frame- 
work that  Priscian  used,  and  Dionysins  and  Ptnini  con- 
structed, centuries  ago.  There  has  been  little  change ;  from 
the  very  nature  of  things  little  could  be  expected.  Much 
as  our  present  systems  of  grammar  have  been  decried,  much 
a«  has  been  said  in  favor  of  banishing  them  from  the 
schools,  and  letting  the  young  learn  to  speak  and  write  by 
imitation  or  by  so-oalled  natural  processes,  there  yet  re- 
mains to  be  found  a  royal  road  to  tne  learning  of  language, 
which  can  dispense  with  the  classification  of  words,  the 
formal  array  of  declensions  and  conjugations,  verbal  and 
sentential  analysis,  and  syntactical  rules  based  on  the  usage 
of  standard  writers.  Q.  P.  Qdackenbos. 

GTftmmei  commonly  in  English  written  Oram  [Gr. 
ypifiiLm,  a  letter]  the  unit  of  weight  in  the  Metric  System 
of  Weights  and  Measures.  Theoretically  it  is  the  weight 
in  vacuo  of  a  cubic  centimetre  of  distilled  water  at  the 
temperature  of  maximum  density,  assumed  to  be  4°  C.  or 
39*>.I  F.  Practically  it  is  the  one  thousandth  part  of  the 
weight  of  the  standard  kilogramme  in  platinum,  deposited 
on  the  22d  June,  1799,  in  the  Palace  of  the  Archives  in 
Paris,  by  the  international  commission  appointed  to  fix 
the  standards,  who  on  that  day  completed  their  work.  (See 
Metric  SrsTsx.)  The  original  determination  of  this  stan- 
dard was  made  in  1795  with  great  care,  by  Mr.  LefSvre 
Qinean,  a  member  of  the  commission.  It  was  adopted  as 
representing  exactly  the  weight  in  vacuo  of  one  cubic  deci- 
metre of  water  under  the  conditions  above  named.  Its 
weight  in  British  grains  has  since  been  carefully  ascer- 
tained on  three  occasions,  vie. ;  by  Hassler,  Chief  of  the 
U.  S.  Coast  Survey,  in  1832 ;  by  Kupfiisr  of  St.  Petersburgh, 
in  1841 ;  and  by  Miller  of  London,  in  1844.  These  deter- 
minations are  severally  as  fallows: — Hassler,  15,433.1069; 
Kupfl'er,  15,432.36188 ;  Miller,  15,432.84874.  Miller's  de- 
termination has  been  officially  adopted  by  the  British 
Stendards  Bureau,  and  is  hence  generally  aooepted.    But 
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M  the  oflleially  adapted  lenrth  of  the  mitre  in  England  it 
39.37079  inohes,  and  tlie  omoially  adopted  weight  of  tlie 
eabio  inoh  of  diatillad  water  in  vaono,  at  62°  F.  (252.724 
graini)  reduced  b;  Miller'a  ooeffioient  to  39.°!  F.  i>  253.004i2 
graina,  it  reiulta  from  tiie  combination  of  tlieie  numbers 
that  the  itandard  kilogramme  of  the  Arehirea  ia  7.77118 
graina  too  light.  KuplFeron  the  other  hand  found  the  weight 
of  the  onbio  inch  of  water  in  vaoao  at  13°1  R.  —  16.°67  C  — 
tV  ¥.,  to  be  only  252.&93  grains ;  and  taking  this  with  hit 
determinatioo  of  the  weight  of  the  standard  kilogramme 
(whieh  exoeeda  that  of  Miller  only  by  the  minate  fraotion 
0.01312  gr.),  a  cubic  centimetre  of  water  at  maximum  den- 
sity weight  in  vaono  1000.0115  grammes,  or  only  about  one 
sixth  part  of  a  grain  more  than  the  standard  kilogramme. 
On  this  Mr.  Chisholm,  Warden  of  the  Standards  to  the 
British  Government,  remarks  (Seoond  Report  of  the  British 
Standards  Commiaaion,  1889)  thaf'if  Capt.  Clarke'a  more 
recent  valuation  of  the  mitre  =•  39.370432  English  inches, 
be  taken  as  the  bate,  a  cubic  deoimitre  of  water  at  its 
maximum  deniity  weighs  0.015  gramme  or  0.23145  grains 
let  than  a  kilogramme,"  and  that  "  If  the  mean  of  these 
two  computations  lie  taken,  the  weight  of  a  eubio  deci- 
metre of  water  at  its  maximnm  density  will  be  only  0.00176 
grammes,  or  0.037  grains  leit  than  a  kilogramme."  Capt. 
Clarke,  the  anthority  above  referred  to,  is  the  eminent 
geodesist  eonneetad  with  the  Royal  Ordnanoa  Survey  of 
the  British  Itlandt. 

It  it  ttill  untettled  what  is  the  true  weight  in  British 
gralat  of  a  oubio  inoh  or  of  any  other  given  volume  of 
water;  and  hence  it  it  for  the  present  equally  nncertaiu 
what  it  the  amount  of  disorepancy,  if  any,  between  the 
actual  or  legal  and  the  theoretic  weight  of  the  standard 
kilogramme.  A  pretty  full  summary  of  the  results  of  ia- 
restigation  up  to  1832  on  the  weight  of  the  cubic  inoh  of 
water,  may  be  found  in  Hassler'a  firat  and  large  Report  on 
Weights  and  Measures  made  in  that  year  to  the  Secretary 
of  the  Treasury  of  the  United  States.  This  document  will 
probably  at  present  be  found  only  in  librariea,  public  or 

grirate.  The  aubatance  of  Eupffer'a  results  i>  given  in  the 
ixth  Appendix  to  the  Second  Report  of  the  British  Stan- 
dards Commission,  made  in  1809  and  published  as  a  blue 
book.  A  pretty  full  disoattion  of  the  whole  anbjeot  may 
be  found  in  the  ettay  on  the  Metric  System,  Appendix  B, 
by  the  writer  of  this  article,  publiahed  in  1872. 

The  gramma  —  15.43  grains  though  the  anit  bate  of  the 
lyttem  of  metric  weightt,  is  the  praotioal  unit  only  where 
small  qnantitiet  are  concerned,  as  in  medicine,  ehemittij, 
coinage,  Ae.  The  usual  commercial  unit  it  the  kilogramme 
—  2.20462  poundt  avoirdupois.  It  ahonld  be  observed  that 
thii  equivalent  of  the  kilogramme,  which  is  commonly  re- 
eeived,  is  a  weight  in  vacuo,  and  involves  consequently  for 
ordinary  ntea  a  trivial  error,  whioh  is  however  of  no  prao- 
tioal importance.  F.  A.  P.  Barnard. 

Grammont,  town  of  Belgium,  in  the  provinoe  of  East 
Flanders,  on  the  Dender.  It  has  manufactures  of  damatkt, 
linen,  ootton,  and  black  laoet.     Pop.  9362. 

Grammont,  Order  of,  called  also  Grandmon- 
tains,  an  order  of  monaatics  established  at  Mnret,  near 
Limoges,  in  France,  in  1076,  by  Stephen  of  Thiers,  who 
wore  a  shirt  of  steel  rings  and  slept  In  a  ooflin.  He  took 
the  title  of  corrector.  Gregory  Vll.  imposed  the  rule  of 
St.  Benedict  In  1124,  after  Stephen's  death,  the  orderwaa 
removed  to  Grandmont,  whence  it  took  its  name.  It  had 
a  verbal  or  traditional  rule,  derived  from  its  founder  and 
afterwards  reduced  to  writing.  The  Grandmontains  were 
afterwards  very  numerous  and  mnoh  respected.  They  were 
at  flrat  allowed  to  hold  no  lands  or  obnrchet.  This  wat 
one  of  the  orders  whose  members  were  known  at  Bons 
Hommes.  The  order  perished  at  the  Revolotion,  having 
at  last  become  degenerated, 

Gramont,  de  (Philibbrt),  ComtT,  b.  in  1621 ;  served 
in  the  French  armiei  in  Germany,  Burgnndy,  and  Spain, 
but  is  chiefly  famous  for  bis  scandalous  intrigues  at  the 
French  and  English  courts;  but  having  seduced  Elisa 
Hamilton,  a  Scottish  lady,  he  wat  compelled  by  her  brother, 
afterwards  Count  Anthony  Hamilton,  to  marry  her  (1664). 
He  re-entered  the  French  service  in  the  Low  Countries,  and 
d.  Jan.  10,  1707.  Count  Anthony  Hamilton  published  in 
French  his  Udnoiret  (1713),  a  brilliant  narrative  of  Gra- 
mont's  exploits  in  love  and  at  the  gaming-table,  well  known 
in  the  English  tranalation. 

Gram'piana  is  the  name  of  a  range  of  mountains  in 
the  western  part  of  Victoria,  Australia,  stretching  from  K. 
to  S.  in  a  curve  around  the  basin  of  Glenolg  and  its  af- 
fluents. Mount  William,  the  highest  peak,  is  4500  feet 
above  the  sea. 

Grampian*  is  the  name  of  a  range,  or  rather  system, 
of  Dountaint  whieh  traverse  Scotland  from  N.  E.  to  S.  W., 
from  the  Atlantic  to  the  North  Boa,  and  form  the  highlands 
of  Aberdeensliire,  Kincardineshire,  Forfarshire,  and  Perth- 


shire. The  highest  point  it  Ben  Nerit,  4408  feet;  the 
general  height  is  from  2000  to  3000  feet.  Towards  the  N. 
the  Grampians  send  forth  ranges  of  wild  mountains,  form- 
ing extensive  highlaodt ;  towards  the  8.  they  tlope  more 
gently. 

Gram'pos  [from  the  Fr.  grand  poinon,  "  great  fitb"], 
a  name  applied  to  various  cetaoeaot  of  the  family  Delph- 
inidaa  and  of  the  genera  Orampm,  Gloiictpialtu,  Oreo, 
ete.  It  hat  been  also  appropriated  as  a  scientific  name  for 
a  genus  of  Qlobicephalinas,  distinguished  by  tbe.  complete 
want  of  teeth  in  the  upper  jaw  and  tbe  few  of  the  lower 
jaw. 

Gran,  town  of  Hungary,  on  the  right  bank  of  the  Dan- 
ube. It  is  one  of  the  oldest  towns  of  Hungary,  Iwing  the 
birthplace  and  residence  of  St.  Stephen,  the  first  king,  and 
it  is  still  a  handsome  and  lively  place.  It  is  the  see  of  the 
primate  of  all  Hungary,  an  aronbiahop  of  the  Latin  rite, 
and  has  a  most  beantifiil  though  yet  unfinished  cathedral. 
Its  trade  in  wine  is  considerable.  Pop.  8780.  It  it  called 
Esitergom  by  the  Magyars. 

Grana'da  was  the  name  of  one  of  the  largest  and  rich- 
est kingdoms  which  the  Moors  established  in  Spain.  It 
comprised  the  three  modem  provinces  of  Malaga,  Granada, 
and  Almeria,  and  had  an  area  of  11,063  square  miles  of  the 
moat  diversified  and  fertile  land,  bordering  S.  on  the  Med- 
iterranean, and  traversed  by  the  Sierra  Nevada,  from  whose 
lofty  snow-clad  peaks  the  ground  gradually  ainks,  through 
beautiful  terraces,  into  the  low  and  hot  plain  of  Andalusia. 
In  the  time  of  the  Romans  this  territory  belonged  to  tbe 
province  of  Bsetica.  After  tbe  invasion  of  the  Moors  it 
formed  part  of  the  kingdom  of  Cordova  until  1235,  when 
it  rose  into  an  independent  kingdom,  with  Oranada  as  its 
capital.  Here  the  genius  of  the  Moorish  people  aeeme  to 
have  had  ita  finest  and  happiest  inspirations.  Tbe  land 
was  densely  peopled,  the  soil  most  excellently  cultivated, 
and  the  kingdom  covered  with  works  of  tbe  most  wonderful 
architecture  and  engineering.  The  mott  delicate  prodnott 
of  art  and  induttry  passed  from  here  to  all  tbe  markets  of 
the  world,  and  a  oonaiderable  influenoe  wat  axerciaed  on  the 
civilisation  of  Europe — on  its  science,  its  morals,  and  its 
customs.  But  in  1492  tbe  kingdom  of  Granada  was  oon- 
qnered  by  Ferdinand  and  Isabella,  and  in  1510  the  Moon 
were  expelled  from  Spain.  The  works  of  irrigation  stopped 
operation,  the  plantations  withered  away,  tbe  gloom  of  the 
Inquisition  fell  like  a  frost  on  the  sciences  and  arts,  and 
the  eplendor  of  Granada  wat  gone.  The  pretent  province 
of  Oranada  hat  an  area  of  4937  tquare  miles.  Pop. 
485,346. 

Granada,  town  of  Nicaragua,  In  Central  America,  on 
the  north-weiten  thore  of  Lake  Nicaragua.  It  it  an 
old  Spanith  settlement  founded.1522,  and  once  a  very  thriv- 
ing town,  but  in  1864  and  1855  it  BufTered  very  much  dar- 
ing the  civil  wars,  and  ia  still  mostly  in  mint.  It  it  taid 
to  have  about  8000  inhabitantt. 

Granada,  oity  of  Spain,  the  oapital  of  the  pioriiise 
of  Oranada.  It  is  built  on  two  tpnra  of  the  northern  range 
of  tbe  Sierra  Nevada,  at  an  elevation  of  2446  feet  above 
the  level  of  the  sea,  and  has  a  most  delightful  olimate,  the 
atmosphere  iMing  refreshed  by  the  breetes  from  the  snowy 
peaks  behind  it.  Below  it  stretches  the  Vega,  the  plain  of 
Granada,  watered  by  the  Jenil  and  the  Darro,  and  once  a 
wonder  of  cultivation  and  the  scene  of  the  most  romantie 
valor  and  gayety,  Granada  is  the  tee  of  an  archbishop, 
and  hat  a  university  founded  in  1531,  and  yearly  attended 
by  aeveral  hundred  atndenti,  and  a  large  cathedral,  mott 
gorgeoualy  decorated  with  variegated  marble  and  oontain- 
ing  the  monumentt  of  Ferdinand  and  Iiabella.  But  ita 
ahief  intereit  it  derivet  from  ita  historical  remains.  It  wat 
fonndad  by  the  Moors  in  the  eighth  century,  and  became  in 
1248  the  oapital  of  the  kin|^om  of  Granada.  As  tnoh  it 
wat  one  of  the  mott  tplendid  eitiei  the  world  ever  taw.  It 
had  400,000  inhabitantt,  and  wat  turronoded  by  a  strong 
wall  erowned  by  1030  towers ;  and  in  tpite  of  eentnriet  of 
decay,  not  only  tbe  Alhavbba  (which  tee),  bnt  many  oth- 
er bnildingt,  fatoinate  the  traveller.    Pop.  61,993. 

Granada,  post-tp.  of  Nemaha  00.,  Kan.    Pop.  893. 

Granadil'la  [Sp.,  dim.  otgranada,  a  "  pomegranate  "], 
the  iVuit  of  several  tropical  species  of  passion-flower.  The 
great  granadilla  is  the  fragrant,  gratefully  sub-acid  fruit 
of  Pauiflora  qvadrmgulari;  whose  root  is  emetic  and  nar- 
cotic. P.  lattri/olia  (ir»,teT-\eiaoti),P.ntali/ormit,JSlam€m- 
lota,  eduli;  and  many  other  species  bear  edible  fruits. 
They  are  all  natives  of  America.    (See  PAssi0ir-Fi.0WRR.) 

Gran1>nry,  post-v.,  cap.  of  Hood  eo..  Tax.,  on  the 
river  Brazos.     It  has  one  weekly  newspaper. 

Gran'by,  tp.  and  post-v.  of  Sheflbrd  CO.,  Quebec,  Can- 
ada, on  the  Stanstead  Shafford  and  Chambly  Railway,  hat 
an  academy  and  2  weekly  papett.  Pop.  of  r.  876 ;  of  ^>., 
exclutiv*  of  v.,  3226. 
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Graaby,  poat-T.  and  tp.  of  Hartford  oo.,  Oonn.,  on  <1m 
New  Haven  and  Northampton  R.  B.,  47  miles  N.  of  New 
Haven;  haa  eoniiderable  manufaoturing  lataraata.  The 
township  eontaiai  the  villages  of  West  and  North  Qraoby. 
Pop.  151T. 

Gnutby,  po*t-tp.  of  Hampshire  oo.,  Hau.,  5  mile*  S. 
of  Hotyoke.  It  has  one  Insomnee  oompanj,  and  is  an  ei- 
eellent  agrionltaral  town.    Pop.  863. 

GntBbTt  post-tp.  of  Nioollet  oo.,  Hinn.    Pop.  666. 

GraBbjr,  post-tp.  of  Newton  eo.,  Mo.,  on  the  Atlantis 
and  Paoifio  R.  R.,  8  miles  N.  B.  of  Neosho.  It  has  lead- 
mines  and  one  weelcly  newspaper.     Pop.  1889. 

GninbTj,  tp.  of  Oswego  oo.,  N.  Y.,  contains  the  village 
of  OswEOO  Falls  (whioh  see).  It  has  esteniire  manufao- 
tores  of  lumber,  cheese,  leather,  and  wooden -ware.   P.  3972. 

GranbT*  post-tp.  of  Bssex  oo.,  Vt.,  58  miles  N.  E.  of 
Hontpelier.  It  has  mannfactures  of  boots,  shoes,  and  Innr. 
ber.     Pop.  174. 

Gran'br  (JoHir  Mannen),  Maiu)di3  or,  b.  Jan.  i, 
1 721,  was  the  son  of  the  duke  of  Rutland ;  was  educated  at 
Eton  and  Cambridge ;  raised  a  foot  regiment  in  1745 ;  was 
chosen  to  Parliament  1754, 1761,andl768;  became  colonel  of 
the  horse-guards  in  1758 ;  lieuteuant-general  in  1759,  and 
at  the  battle  of  Minden  was  greatly  distinguished ;  oom- 
manded  the  British  tr«ops  in  the  Seven  Tears  war  17SIMI3 ; 
was  distinguished  at  Warburg  17C0,at  Kirohdenken  1761, 
at  Gtilbenstein  and  Hombnrg  1763;  became  master-gen- 
eral of  ordnanee  17S3 ;  had  chief  command  of  the  British 
army  1766-70.  D.  at  Scarborough  Oct.  19, 1770.  Granby 
had  during  life  an  immense  popnlarity  and  a  brilliant  fame 
as  a  general,  but  the  sentence  of  military  oritios  has  found 
nothing  to  oommend  in  his  generalship.  He  was,  however, 
a  brave,  honest,  and  humans  offloer. 

Gran  Chaoo.    See  Chaoo,  El  Orah. 

Grand,  the  north-westernmost  eonnty  of  Colorado, 
formed  since  the  census  of  1870. 

Grand)  tp.  of  Marion  eo.,  0.    Pop.  403. 

Grand  Bank,  the  subaqueous  plateau  in  the  Northern 
Atlantic  which  extends  eastward  from  Newfoundland  to- 
wards Europe.  Its  limits  are  not  at  present  aoenrately 
known.  It  is  believed  that  its  existence  is  largely  due  to 
the  melting  of  ioebergs  by  means  of  the  warm  waters  of 
the  Qnlf  Stream.  The  icebergs  bring  great  amoants  of 
gravel,  earth,  and  stone  from  the  parent-glaoiers  of  Oreen- 
land,  and  as  they  melt  this  matter  is  deposited  upon  the 
sea-bottom.  The  Grand  Bank  is  the  most  extensive  and 
important  of  the  known  resorts  of  the  oodSsb,  and  French, 
British,  American,  and  colonial  fishing  vessels  visit  it  in 
great  numbers. 

Grand  Bank,  port  of  entry  and  flshing-town  on  the  8. 
side  of  Fortune  Bay,  Burin  district,  N.  F.  It  has  a  good 
trade  with  St.  Pierre.     Pop.  740. 

Grand  Bay,  or  Ha-Ha  Bay,  a  beantiAil  tnlet  ttom 
the  river  Saguenay  in  Chicoutimi  eo.,  Quebec,  Canada,  aver- 
aging 1  mile  in  breadth,  with  water  600  feet  deep.  At  its 
head  the  largest  ships  load  with  lumber.  Pop.  of  r,  about 
8«0 ;  of  sub-district,  1304. 

Grand  Blanc,  post-tp.  of  Genesee  co.,  Mich.    P.  1S67. 

Grand  Chnte,  tp.  of  Ontagamie  co.,  Wis.,  oontains 
Applitox  (which  see).    Pop.  exclusive  of  Appleton,  1390. 

Grand  Combe,  La,  town  of  France,  department  of 
Qard,  has  important  coal,  sine,  and  lead  mines.     Pop.  8706. 

Grand  Cotean,  post-v.  of  St  Landry  parish.  La.  It  is 
the  seat  of  St.  Charles  College,  a  Jesuit  institution,  and  has 
a  convent  of  ladies  of  the  Saared  Heart.    Pop.  470. 

Grand  Contnaler,  a  name  applied  to  each  of  two 
eolleetions  of  ancient  French  laws.  One,  known  also  as  the 
ContMitsr  dt  framee,  is  a  eollaotion  of  the  customs,  nsages, 
and  forma  of  praetiee  which  had  been  in  use  iVom  time  im- 
namorial  in  the  kingdom  of  France.    The  work  was  first 

?lannsd  by  Charles  Til.  in  1453,  but  was  not  finished  until 
609.  The  other  eolleotion^  which  is  more  speoifically 
designated  as  the  CootHmier  d*  Normamdit,  embodies  the 
laws  and  snstomsof  Normandy,  and  is  mnoh  more  ancient, 
having  been  made  about  the  year  1229,  in  the  reign  of 
Henry  III.  of  England.  The  great  similarity  between  this 
latter  collection  and  the  ancient  laws  of  England  has  been 
regarded  as  indicating  that  the  Norman  laws  were  in  great 
measure  derived  from  the  English.  ■ 

Oborob  Crass.  BiTisin  bt  T.  W.  Dwiqht. 
Grand  Days,  the  days  of  social  festivity  upointed  by 
the  English  Bsnohers  for  the  entertainment  of  judges,  bar- 
risters, and  students  of  the  Inns.  These  were  formerly 
great  occasions,  and  were  celebrated  four  times  a  year  with 
much  revelry. 

Grand  Dttonr,  post-tp.  of  Ogle  co..  111.,  at  the  Great' 
Bend  of  Book  River,  166  miles  N.  N.  B.  of  Springfield. 
Pop.  60S. 


Grandee'  [Sp.  jmmde,  "great"],  in  ths  kingdom  of 
Castile,  and  afterwwds  in  Spain,  a  nobleman  of  the  most 
highly  privileged  class.  The  privileges  of  the  grandees, 
always  greater  than  those  of  the  merely  titled  nobility, 
have  been  safcject  to  great  variations.  Originally  feudal 
magnates,  their  privileges  latterly  have  degenerated  to 
childish  matters  of  pnnotilio. 

Grande  LiKne,  post-v.  of  8t  John's  eo.,  Quebec, 
Canada,  near  the  Richelieu  River,  and  on  the  Montreal  St. 
John's  and  Rouse's  Point  R.  R.,  17  miles  N.  of  Rouse's 
Point,  N.  T.,  has  an  aoademy,  and  is  the  seat  of  the  cele- 
brated Baptist  mission  established  by  the  late  Mme.  Feller 
among  the  Canadian  French.     Pop.  abont  400. 

Grande  Ronde,  The,  a  beautihil  valley  of  Union 
00.,  Or.,  near  the  N.  E.  comer  of  the  State.  It  is  drained 
by  the  Grande  Ronde  River.  It  lies  E.  of  the  Blue  Moun- 
tains and  W.  of  Snake  River.  It  has  275,000  acres  offer- 
tile  arable  land,  and  timber  abounds  on  the  mountains 
around  it.    La  Grand  is  the  principal  town. 

Grand  Forks,  county  of  Dakota,  separated  from 
Minnesota  on  the  E.  by  the  Red  River  of  the  North.  Area, 
abont  4200  square  miles. 

Grand  Glanxe,  tp.  of  Jaakson  oo.,  Ark.,  on  ths  Cairo 
aad  Fulton  R.  B.    Pop.  447. 

Grand  Gnlf,  post-v.  of  Claiborne  oo..  Miss.,  on  the 
Mississippi  River,  2  miles  below  the  month  of  the  Big 
Black.  It  is  on  a  high  bluff,  and  has  a  hospital,  a  theatre, 
and  trade  in  cotton  and  lumber.     Pop.  190. 

Grand  Ha'ren,  city  and  tp.,  cap.  of  Ottawa  eo.,  Mich., 
on  Lake  Michigan,  opposite  Milwaukee,  Wis.  It  is  con- 
nected with  Milwaukee,  Chicago,  and  ports  N.  and  S.  by 
5  daily  lines  of  large  steamers.  It  is  the  terminus  of  the 
Detroit  and  Milwaukee  R.  R.,  and  is  the  trausfer-ststion 
of  the  Lake  Shore  R.  R.  It  has  a  national  bank,  2  news- 
papers, a  high  school,  8  churches,  a  public  library,  magnetic 
mineral  springs,  a  fine  hotel,  2  shipyards,  and  several  man- 
ufactories. It  is  a  summer  resort.  Pop.  of  city,  3147 ;  of 
tp.,  ezelnsive  of  city,  558. 

JoBic  H.  Mitcbell,Sb.  Ed.  abd  Prop.  "Nbwb." 

Grand  Isl'and,  post-tp.  of  Colusa  eo.,  Cal.  Pop.  702. 

Grand  Island,  city,  cap.  of  Hall  oo..  Neb.,  situated  in 
the  Great  Platte  Valley,  163  miles  W.  of  the  Missouri  River, 
on  the  Union  Pacific  R.  R.  It  is  the  end  of  the  eastern 
division  of  the  road,  and  also  the  initial  point  of  the  Grand 
Islaad  Hastings  and  St.  Joseph  and  the  Central  Nebraska 
and  Montana  R.  Rs.,  running  S.  from  the  city,  sad  ths 
eastsm  terminus  of  the  Grand  Island  and  Nebraska  B.  B., 
on  all  of  which  work  has  already  been  commsnoed.  It  has 
a  large  flouring-mill,  S  puhlic  halls,  2  chorebes,  1  publio- 
school  building,  2  newspapers,  4  hotels,  and  16  stores,  and 
is  growing  rapidly.  Principal  business,  handling  aad 
shipping  grain.    Pop.  abont  1600. 

8.  P.  MoBLBT,  Ed.  "Irobpebdrht." 

Grand  Island,  tp.  of  Brie  eo.,  N.  T.,  consisting  of 
Grand,  Beaver,  and  Buekhom  islands  in  Niagara  River, 
above  the  Falls.  Here  (1810-25)  MaJ.  M.  M.  Noah  vainly 
attempted  to  found  a  Jewish  city  of  refuge.    Pop.  1126. 

Grand  Isle,  the  north- westernmost  county  of  Vermont, 
consisting  of  North  and  South  Hero,  and  other  islands  in 
Lake  Champlain,  and  of  a  part  of  a  peninsula  extending 
8.  tmm  Canada  into  the  lake.  The  soil  is  fertile.  Cattle, 
grain,  fruit,  and  wool  are  leading  products.  It  is  crossed 
by  the  Central  Vermont  B.  R.     Cap.  North  Hero.    P.  4082. 

Grand  Isle,  post-tp.  of  Grand  Isle  co.,  Vt.,  consisting 
principally  of  the  N.  part  of  South  Hero  Island,  in  Lake 
Champlain.    It  is  46  miles  N.  W.  of  Montpelier.     P.  682. 

Grand  Jnnc'tion,  post-v,  of  Greene  co.,  la.,  at  the 
Junction  of  the  Keokuk  and  Des  Moines  and  the  Chicago 
and  North-western  R.  Rs.,  60  miles  N.  of  Des  Moines  and 
80  miles  E.  of  the  Missonri  River.   It  has  a  bank,  a  news- 

Eaper,  a  graded  school,  a  large  steam  flouring-mill,  2  large 
otels,  and  the  usual  number  of  stores  and  shops.    Princi- 
pal business,  farming  and  stock-raising.   Pop.  444. 

S.  C.  Matbard,  Ed.  "  Hbad-Lioht." 

Grand  Junction,  post-v.  of  Van  Buren  oo.,  Mich.,  at 
the  crossing  of  the  Chicago  and  Michigan  Lake  Shore 
R.  R.  and  the  8.  Haven  division  of  the  Michigan  Central. 

Grand  Junction,  post-v.,  cap.  of  Bell  oo.,  Tenn.,  at 
the  crossing  of  the  Mississippi  Central  and  the  Memphis 
and  Charleston  B.  Bs.,  52  miles  E.  by  S.  of  Memphis. 

Grand  Jn'ry,  a  Jury  whose  province  it  is  to  determine 
whether  indistments  shall  bs  brought  against  alleged  crim- 
inal offenders.  The  origin  of  the  custom  making  ths  trial 
of  any  person  for  a  srime  entirely  dependent  upon  the  de- 
cision of  his  frilow-eitisens  most  be  referred  to  a  very  an- 
cient period  of  English  history;  and  its  importance  as  a 
safeguard  for  the  due  protestion  of  ei  vil  liberty,  by  preTent> 
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ing  rezatiooB  and  Tindiotire  proaeoutioDB  hu  caand  its 
sorunulooa  maintenance  down  to  the  present  da;  »f  a  esr- 
dinal  prinoiple  in  Engliih  Jurisprudence.  In  the  U.  8.  the 
continuance  of  the  practice  has  been  deemed  bo  esBentiol  to 
public  welfare  that  proviaiona  hare  been  inaerted  in  the 
national  Conatitution,  and,  for  the  moat  part,  in  the  State 
constitutiona  as  well,  prohibiting  criminal  proaeoutiona  for 
all  but  an  inferior  class  of  offences,  or  such  as  occur  among 
the  militarj  or  naval  forces,  except  upon  the  presentment 
or  indictment  of  a  grand  jury.  The  power  of  the  govern- 
ment to  prosecute  on  account  of  political  or  partiaan  rea- 
aons  reoeiTca  b;  this  institution  a  salutary  restriction. 

As  constituted  under  the  common  law,  a  grand  jury  must 
consist  of  not  more  than  twenty-four  membera  nor  less  than 
twelve,  but  in  practice  not  more  than  twenty-three  are  ever 
sworn,  in  order  that  twelve  may  form  a  majority,  for  the 
concurrence  of  at  least  this  number  is  always  required  that 
a  bill  of  indictment  ma;  bo  found.  The  grand  jury  receives 
its  name  from  its  site,  to  distingniah  it  from  the  petit  (t.  e. 
"little")  jury,  which  consiata  of  only  twelve  men.  There 
is  also  a  diversity  between  them  in  another  important  re- 
spect, aittce  it  ia  a  rule  in  regard  to  a  petit  jury  that  unan- 
imity ia  required,  instead  of  the  agreement  of  a  mere  ma- 
jority. In  a  few  of  the  American  States  the  number  of 
members  composing  a  grand  jury  has  been  altered  by  stat- 
ute. In  New  York,  for  example,  it  varies  from  sixteen  to 
twenty-three,  in  Massachusetts  from  thirteen  to  twenty- 
three,  but  the  rule  that  twelve  only  need  concur  seems  to 
have  been  uniformly  retained.  The  proper  number  of  ju- 
rors is  returned  by  the  aherifir  or  marahal  at  every  aeaaion  of 
a  court  for  the  trial  of  criminal  causes,  in  pursuance  of  a 
writ  termed  a  "  venire,"  which  direota  him  to  summon  a 
jury  to  be  present  at  the  appointed  time.  The  names  of 
those  to  be  aummoned  are  determined  by  lot  from  among 
the  whole  number  of  oitisena  liable  to  jury  duty.  After 
the  appearance  of  those  selected  a  foreman  ia  either  choaen 
by  themsclvea  or  appointed  by  the  court,  and  they  are  aev- 
erally  required  to  take  an  otftb  to  perform  their  dutiea  faith- 
fully and  impartially.  This  organization  of  the  jury  is 
termed  an  "  impanelling."  In  performing  their  dutiea  of 
investigation  they  ait  in  aecret,  and  may  cither  oonaider 
and  pass  upon  bills  of  indiotment  presented  by  the  at- 
torney-general or  other  officer  representing  the  govern- 
ment, or  they  may  make  presentments  by  themselves  in- 
dependently. By  a  "presentment"  ia  meant  an  aocuaatton 
made  by  the  grand  jury  upon  their  own  obaervation  and 
knowledge  or  upon  evidence  laid  before  them,  and  without 
any  introduction  of  a  bill  at  the  instance  of  the  govern- 
mental officer.  Much  the  larger  proportion  of  business 
transacted,  however,  is  regularly  brought  forward  by  the 
proseeuting  attorney,  and  even  when  there  Is  a  jury  pre- 
sentment the  proper  officer  of  the  oonrt  must  frame  an  in- 
diotment upon  which  the  party  aoenaed  may  be  brought  to 
trial.  The  prooeedinga  before  a  grand  jury  are  entirely  tx 
part*.  Only  witneases  in  anpport  of  the  prosecution  are 
examined,  and  no  evidence  is  admitted  in  favor  of  the  ac- 
cuaod.  The  effect  of  a  canolnaion  that  an  indictment  shall 
be  brought  ia  not  to  determine  the  guilt  of  the  alleged 
offender  conclusively,  but  only  presnmpttvely.  The  de- 
cision of  the  Jury  merely  indicates  that  in  their  opinion 
the  evidence  against  him  ia  of  suffioient  weight  to  juatify 
bis  being  brought  to  trial ;  the  introduction  of  hia  defence 
may  establish  his  perfect  innocence.  The  aound  rule  ia,  that 
the  evidence  before  the  grand  Jury  should  be  aofflcient  to 
convict  him,  nnleas  he  offer  evidence  in  hia  defence,  at  the 
trial.  The  role  requiring  the  preservation  of  aecresy  in  the 
conduct  of  the  deliberations  of  a  grand  jury  ia  very  atrin- 
gent.  No  apoctatora  are  allowed  to  be  present,  but  only  the 
officers  presenting  the  accusation  and  the  necessary  wit- 
nesses. The  jujora,  moreover,  are  not  permitted,  on  grounds 
of  public  policy,  to  disclose  in  a  court  of  justice  what  oocurs 
in  the  jury-room.  The  cnroroementof  this  rule  is  neeeaaary 
'in  order  that  the  consultation  may  bo  free  and  unbiassed, 
that  no  fear  of  animosity  or  hoatilo  acts  on  the  part  of  those 
against  whom  aoonaationa  are  brought  may  deter  the  jurors 
from  agreeing  apon  an  indictment  if  they  deem  it  proper 
and  requisite,  and  that  those  indicted  may  not  receive  in- 
telligence of  the  fact,  and  be  thus  enabled  to  make  their 
esoapo.  But  in  some  instances  a  grand  juror  may  by  atat- 
ote  be  compelled  to  serve  as  a  witness  upon  the  actual  trial 
of  the  cause,  to  establish,  ae  a  part  of  the  reqniaite  testi- 
mony, what  occurred  before  him.  A  eaae  of  this  kind  might 
arise  when  the  evidence  of  a  witness  upon  the  trial  was  di- 
rectly contrary  to  that  given  before  the  grand  jury,  and  it 
became  neeeaaary  to  prove  the  variance,  that  hia  teatimony 
might  be  impeached  or  a  prosecution  for  peijury  brought 
againat  him.  If  the  requisite  number  of  membera  of  a 
grand  jury  are  aatiafied,  from  the  evidence  preaented  to 
them,  of  the  truth  of  the  accuaation,  they  write  upon  the 
book  of  the  indictment  the  words,  "  A  tmo  bill ;  but  if 
they  are  convinced  of  the  groundlessness  of  the  charge, 


the  indorsement  is  "Not  a  true  bill"  or  "Not  foond." 
Formerly  they  used  in  this  latter  ease  the  word  Ignoramu, 
"  we  are  ignorant."  This  ia  the  origin  of  the  common  ex- 
preaaion,  "  that  the  bill  of  indictment  has  been  ignored," 
After  all  the  oocnsations  laid  before  the  jury  are  con- 
sidered, and  indictments  found  or  denied,  their  Imbors  are 
ended,  and  the  caoaes  are  ready  for  trial  before  a  petit  jnry. 
(See  Joky.)     Oioroi  Chass.     Bbt.  Br  T.  W.  Dwiort. 

Grand  Ijake,  in  Maine.  This  name  sometimes  desig- 
nates the  great  Scboodic  Lake,  between  Maine  and  New 
Bmoswick,  but  it  is  more  properly  i«atricted  to  a  large 
lake  lying  aome  30  milea  S.  of  the  former.  It  is  moatly  in 
Waahingbon  co.  Its  waters  are  discharged  into  the  St. 
Croix.  Both  these  lakes  are  famous  for  tront  and  land- 
looked  salmon. 

Grand  Lake,  a  large  aheet  of  water  in  Iberia,  St. 
Martin's,  and  St.  Mary'a  pariahea.  La.  It  ia  often  called 
Lake  Cbetimachea.  It  la  connected  with  Atchafalaya 
Bayou,  is  very  aballow,  and  scarcely  navigable. 

Grand  Ledge,  post-v.  of  Eaton  co.,  Mich.,  12|  miles 
from  Lansing.    It  baa  4  hotela,  1  newspaper,  a  good  im- 

Jirovod  water-power,  and  4  mineral  wells.  It  is  a  resort 
or  invalids.     Pop.  about  1200. 

Saohdebs  &  Westlako,  Pubs.  "  Irdepekdext." 

Grand  Manan'  [manan  signifies  "  island  "  in  the  Pas- 
tamaqnoddy  language],  an  island  in  the  Bay  of  Fundy,  be- 
longing to  Charlotte  co.,  N.  B.  Lat.  of  N.  E.  head,  44° 
45'  N.,  Ion.  W  44'  W. ;  lat  of  S.  W.  head,  44°  34'  N.,  Ion. 
W  &i'  W.  It  is  22  miles  long,  and  from  3  to  6  miles  in 
breadth.  It  is  fertile  and  well  timbered,  and  its  coast 
abounds  in  good  harbora.  Its  ahores  are  bold  and  high, 
bnt  the  general  surface  is  not  greatly  elevated.  The  her- 
ring, haddock,  and  cod  fisheries  are  important.  Grand  Har- 
bor is  the  principal  settlement.  The  island  is  a  favorite 
summer  resort.     Total  pop.  1867. 

Grand  Mead'ow,  tp.  of  Clayton  eo.,  Ia.    Pop.  tiS. 

Grand  Meadow,  post-tp.  of  Mower  eo.,  Minn.  P.  444. 

Grand  IHonad'aook,  or  Monadnock,  an  isolated 
mountain-peak  in  Jaffrey  tp.,  Cheshire  eo.,  N.  II.  It  is 
8718  feet  high,  and  is  visible  for  many  mile*  in  every  di- 
rection. The  view  from  its  top  is  very  fine.  It  is  reguded 
•s  an  outlying  member  of  the  White  Mountain  group. 

Grand  Pats,  tp.  of  Salino  co..  Mo.    Pop.  1950. 

Grand  Pen'«ionarir,  in  the  former  Dutch  republic, 
the  state  secretary  for  the  province  of  Holland.  He  was 
originally  also  advocate-general  for  the  same  province.  In 
later  times  he  was,  by  virtue  of  hia  position,  an  official  of 
the  states-general,  a  kind  of  premier  in  that  l>ody,  and  a 
virtual  minister  of  foreign  affairs.  His  term  of  office  was 
five  years.  The  syndic,  or  paid  consellor,  of  any  import- 
ant Dutch  town  was  called  a  pensionary. 

Giand'Pierre  (Jeak  Hciiiii),  D.  D.,  was  b.  at  Nen- 
ohlltel,  Switserland,  in  1799.  He  was  educated  in  his  na- 
tive city  and  at  the  University  of  Tubingen  in  Germany. 
He  was  licensed  to  preach  by  the  consistory  of  Neuchttel, 
and  was  called  to  be  an  assistant  pastor  at  BUe,  Switzer- 
land, in  1823.  Here  he  was  associated  with  the  eloquent  and 
pious  Vinet,  and  his  sooccss  was  so  remarkable  that  bis 
reputation  extended  beyond  his  own  country  to  France.  In 
1827  he  was  called  to  Paris  to  take  charge  of  the  Houae  of 
Miasions,  which  ia  a  theological  seminary  for  training 
young  men  for  the  work  of  foreign  missions.  He  was  not  only 
president  of  this  institution,  but  also  professor  of  theology, 
of  languages,  etc.,  and  became  known  as  one  of  the  most 
eloquent  and  successful  preaohers  in  the  city  of  Paris.  The 
plaoe  in  which  he  preached  was  repeatedly  changed  in  oon- 
Beqnenoe  of  the  numbers  that  flocked  to  hear  him.  It  was 
at  the  time  of  the  revolution  of  Jnly,  1830,  that  a  remark- 
able revival  of  religion  occurred  among  the  Protestants  of 
Paris,  and  M.  Grand-Pierre  was  one  of  the  most  eminent 
ministers  engaged  in  it.  He  did  not  Join  in  the  movemeDt 
for  an  independent  Church,  which  was  one  of  the  resnlt* 
of  this  revival,  bnt  remained  in  connection  with  the  n^ 
tional  Church.  For  some  years  he  waa  at  BatignoUes,  a 
aubnrb  of  Paris,  but  during  nearly  the  last  twenty  years 
of  his  life  he  was  pastor  of  I'Oratoire,  the  most  important 
Protestant  church  in  Paris,  and  for  a  number  of  years  was 
president  of  the  consistory  of  Paris.  After  the  death  of  his 
colleague,  M.  Adolphe  Monod,  he  was  the  acknowledged 
leader  of  the  orthodox  party  in  the  Reformed  Church,  and 
posseaaed  great  influence  not  only  in  the  Church,  but  upon 
the  public  at  large.  Under  Lonia  Philippe  the  government 
gave  him  "  grand  letters  of  naturalisation  for  his  distin- 
gnished  services  to  France."  Thia  was  an  nnusnal  honor 
to  be  conferred  upon  a  Protestant  minister,  and  for  services 
essentially  religious.  Under  Napoleon  III.  ho  was  made 
a  member  of  the  Legion  of  Honor.  In  1838  the  Collie  of 
New  Jersey  conferrad  apon  him  the  degree  of  dootor  of 
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dlTinify.  Ha  twio«  Tisltad  Aneriok,  pttbliihing  an  aoeount 
of  hil  ftrrt  Tiait  in  hia  Otatiee  at  America  in  18iO.  He  WM 
in  thii  country  in  1870,  when  the  Franeo-Gennan  war  broke 
oat,  bat  haitened  home,  and  reached  Paria  jnat  aa  the  em- 
pire fell  and  the  republie  waa  proclaimed.  With  hia  wife 
he  pasaed  tfarongh  the  priTationg  of  the  aiege  and  the  hor- 
rora  of  the  Commune.  In  conaeqnenoe  of  feeble  health  he 
reaigned  hia  poaition  in  1872,  and  retired  to  Lauaanne  in 
Switierland.  D.  at  Arleabcim,  near  BUe,  when  riaiting 
frienda,  July  10,  1874.  Aa  a  preacher  he  wia  atyled  "  the 
Boardaloue  of  the  French  revival."  For  many  years  he  woa 
editor  ot  L' Etpfranee,  the  principal  rellgioua  paper  of  the 
orthodox  Protestants  in  France.  An  easy,  graceful,  and 
learned  writer,  he  published  a  numberof  works,  almost  en- 
tirely of  a  religious  character.  The  principal  of  these  are 
a  aeries  of  sermona  entitled  Doctrine  Ckrttiame,  Vie  CKrt- 
tie»tte,,Unitf  et  Varifll,  Triitette  et  Ooiuolalion;  B.\io  S^Jour 
anx  Stat»-Unie  iTAmfriqtie,  Lc  Ouide  du  Fidlle,  E—ai 
tnr  It  yeatotenjve,  and  Souvenin  d'un  Aneien  Paiteur,  be- 
sides numerous  reports,  pamphleta,  and  occasional  ser- 
mona. 

Grand  Prai'rie,  tp.  of  Marion  co.,  0.    Pop.  S70. 

Grand  Pr6  (post-o.  Lowen  Horto:!),  a  beautiful  vil- 
lage on  the  Baaiu  of  Minas,  Horton  tp.,  Kings  co.,  N.  S., 
on  the  Windsor  and  Annapolis  Railway,  15  miles  from 
Windsor,  is  the  scene  of  Longfellow's  Evangeline.  It  waa 
settled  by  the  French  under  Ce  Honts  in  1604,  hot  they 
were  expelled  by  the  Virginia  colonists  in  1B13.  The  Pr£ 
is  a  fertile  tract  of  dyked  land.  Area,  10  square  miles. 
Orand  Pri  is  the  seat  of  a  aeminary.     Pop.  about  600. 

Grand  Rap'ids,  tp.  of  La  Salle  co.,  lU.    Pop.  II4S. 

Grand  Rapids,  eity  and  tp.,  cap.  of  Rent  co.,  Mieh., 
at  the  head  of  navigation  on  Orand  River,  30  miles  B.  of 
Lake  Michigan.  Biz  railroads  enterthe  city,  connecting  it 
with  all  important  points.  It  is  in  the  midst  of  an  excel- 
lent agricultural  and  fruit-growing  region,  and  ia  a  place 
of  great  manufacturing  and  commercial  importance.  It  ia 
on  important  distributing  point  for  pine  and  hard-wood 
lumber.  Its  monnfaetares  of  furniture,  woodon-ware,  agri- 
cultural implements,  brushes,  and  machinery  are  extensive, 
upwards  of  (2,000,000  being  invested  in  the  manufacture 
or  furniture  alone.  Extensive  quarries  of  gypsum  are  ope- 
rated near  the  city,  from  whicn  the  product  amounts  to 
100,000  barrels  of  stucco  and  100,000  tons  of  land-plaster 
annually.  The  city  has  2  public  parks,  2  atrect  railwaya, 
a  paid  fire  department,  and  a  rcaervoir  system  of  water- 
works. It  ia  the  place  for  holding  the  U.  S.  circuit  and 
district  courts  for  tne  Western  districtof  Michigan.  It  baa 
3  daily  and  0  weekly  newspapers,  one  of  the  latter  printed 
in  the  Dutch  language ;  2  national,  3  private,  and  I  sav- 
ings bank,  and  a  public  library  of  7000  volumes.  Grand 
River  at  this  point  has  a  fall  of  17  feet  in  a  distance  of  2 
miles,  affording  an  excellent  water-power,  which  ia  used  for 
manufacturing  and  milling  purposes.  Pop.  of  city,  10,507  j 
of  tp.,  exclusive  of  city,  1050.        Ed.  "  Dailt  Eaolb." 

Grand  Rapids,  post-r.  of  Wood  co.,  0. 

Grand  Rapids,  city  and  tp.,  cap.  of  Wood  co..  Wis., 
on  the  Wisconsin  River  and  the  W  isconsin  Valley  and  Qreen 
Bay  and  Minnesota  R.  Rs.,  200  miles  S.  W.  of  Milwaukee. 
It  has  a  national  book,  2  newspapers,  a  large  maohine- 
shop  and  foundry,  several  lumber-mills,  3  churches,  5  hotels, 
and  a  number  of  stores.  Large  beds  of  pure  kaolin  are 
found  in  elose  proximity.  Prioeipal  business,  lumbering 
and  agricolture.     Pop.  of  eity,  1115  ;  of  tp.  1661. 

H.  B.  Phillso,  Ed.  "  Wood  Co.  Reporteb." 

Grand  Riv'er,  in  Michigan,  is  formed  by  the  union  of 
Tarious  streams  in  the  southern  peninsula,  and  flows  in  a 
devioas  coarse  to  Lake  Michigan.  At  its  month  is  Orand 
Haven.  The  river  is  navigable  40  miles  to  Grand  Rapids, 
and  boats  ply  npon  it  50  miles  above  that  point. 

Grand  RiTer,  in  Missouri,  an  affluent  of  the  Missouri 
River.  Its  bead-streams  rise  in  Iowa.  With  its  nnmer- 
ons  forks  it  drains  a  large  part  of  Northern  Missouri.  Its 
month  is  at  Brunswick  in  Chariton  co. — Another  Qrajid 
RiTER  Is  a  north-western  fork  of  the  Osage. 

Grand  River,  in  Ohio,  flows  into  Lake  Erie  at  Fair- 
port,  Lake  oo.  Its  eourse  is  generally  westward,  through 
a  pleasant  region. 

Grand  River,  in  TTtah,  becomes,  after  its  union  with 
Oreen  River,  the  Rio  Colorado  of  the  West.  It  is  formed 
in  Colorado  by  the  union  of  the  Blue  and  Gunnison  riven. 

Grand  Rirer,  tp.  of  Adair  oo.,  Ia.     Pop.  235. 

Grand  River,  tp*  of  Decatur  CO.,  Ia.    Pop.  348. 

Grand  River,  tp.  of  Madison  00.,  Ia.     Pop.  598. 

Grand  River,  tp.  of  Wayne  co.,  lo.    Pop.  833. 

Grand  River,  tp.  of  Batea  oo.,  Ho.    Pop.  1024. 

Grand  River,  tp.  of  Carroll  eo..  Mo.    Pop.  3802. 


Grand  River,  tp.  of  Caas  oo..  Mo.  It  inelodes  Harri- 
sonville,  the  eonoty-seat.     Pop.  397S. 

Grand  River,  tp.  of  Daviess  co.,  Mo.    Pop.  1093. 

Grand  River,  tp.  of  De  Kalb  co..  Ho.    Pop.  959. 

Grand  River,  tp.  of  Henry  co.,  Mo.  It  ioeludes  Clin- 
ton, the  county-seat.     Pop.  5450. 

Grand  River,  tp.  of  Livingston  co..  Mo.    Pop.  1160. 

Grand  Sergeant^.  See  Tendbe,  by  Pbov.  T.  W. 
DwioHT,  LL.D. 

Grand  Tactics.    See  Tactics. 

Grand  Tower,  post-v.  and  tp.  of  Jackson  co..  III.,  on 
the  Hississippi,  120  miles  below  St.  Louis,  is  the  W.  ter- 
minus of  the  Grand  Tower  and  Carbondale  R.  R.  It  ships 
coal  by  the  river,  and  has  1  weekly  newspaper,  large  iron- 
works and  an  active  trade.  It  takes  its  name  from  a  huge 
rock  in  the  river.     Pop.  of  tp.  2181. 

Grand  Trav'erse,  oonnty  of  the  N.  part  of  the  south- 
am  peninsola  of  Michigan,  having  Grana  Traverse  Bay  to 
the  S.  Area,  500  square  miles.  It  has  numerous  lakes 
and  bard-wood  forests,  and  its  elimate  is  far  less  severe  than 
might  be  suppoeed  from  its  latitude,  45°  N.  Grain  is  raised 
considerably.     Cap.  Traverse  City.     Pop.  4443. 

Grand  Traverse  Bay,  in  Michigan,  extends  E.  from 
Lake  Michigan.  Its  southern  part  is  divided  by  Preogenise 
Point  into  the  E.  and  W.  arms.  Leolenaw  oo.  lies  on  the 
W.,  Antrim  co.  on  the  E.,  Grand  Traverse  oo.  on  the  8. 

Grandview',  post-tp.  of  Edgar  co.,  HL     Fop.  1899. 

Grand  View,  post-v.  of  Hammond  tp.,  Spencer  oo., 
Ind.,  on  the  Ohio  River,  6  miles  S.  E.  of  Rockport.  It  has 
1  weekly  newspaper. 

Grandview,  post-r.  of  Louisa  eo.,  Ia.  Pop.  422;  A 
Grandview  tp.  1635. 

Grand  View,  post-v.  of  Washington  eo.,  0.,  on  the 
Ohio  River,  15  miles  above  Marietta.  Pop.  193;  of  Grand 
View  tp.  2273. 

Grane,  or  Qnade,  town  of  Arabia,  on  the  Persian 
Gulf,  in  lat.  29°  23'  N.  It  has  a  very  extensive  trade  on 
the  Red  Sea  and  with  India.     Pop.  8000. 

Grange,  an  old  English  word  derived  from  the  Latin 
granum,  through  tbe  Spanish,  Portugueae,  and  Provencal 
granja,  and  the  French  grange.  We  find  the  word  used  by 
most  of  the  poets  from  Spenser,  Shakspeare,  and  Milton 
down  to  our  own  time,  and  occasionally  by  eminent  prose- 
writers,  but  in  slightly  different  significations.  Primarily, 
it  seems  to  have  signified  a  granary  or  storehouse  for  grain; 
fW>m  this  it  passed  to  comprise  the  outhouses  of  the  farm 
generally,  aa  the  stables,  poultry-house,  ete.,  and  at  an  early 
period  it  was  also  used  to  designate  an  isolated  farmhouse 
of  the  better  class,  a  sort  of  aemi-eastle  with  its  moat,  draw- 
bridge, portcullis,  etc.  Both  in  England  and  the  V.  S.  the 
word  has  been  frequently  used  as  a  proper  name  to  desig- 
nate an  estate,  with  or  without  a  prefix;  as.  The  Grange, 
Suffolk,  or  Belair  Grange. 

Since  1867  the  word  has  been  extensively  used  with  a 
still  different  meaning.  The  order  of  Patrons  or  Hrs- 
BA5DBT  (see  Patrons  or  Husbandbt)  in  that  year  selected 
it  as  the  name  of  their  national,  State,  and  subordinate  or- 
ganisations. The  Kational  Grange,  which  holds  an  annual 
session,  is  composed  of  the  masters  or  presiding  ofiiccrs, 
post-masters  of  tbe  State  granges,  and  tne  wives  of  each ; 
the  founders  of  the  order ;  and  the  present  and  past  officers 
of  the  National  Orange.  Tbe  State  granges  are  composed 
of  the  masters  and  past-masters  of  the  anbordlnate  grsngca, 
with  their  wivea,  who  are  membera  of  the  order,  and  the 
deputiea  or  organising  officers,  as  well  as  the  previous  and 
current  officers  of  the  State  grange.  The  subordinate 
granges  are  composed  of  the  offlcera  and  lay  members,  male 
and  female,  within  a  given  territory,  or  In  a  eity  those  who 
from  acqnaintanee  or  other  causea  moat  naturally  affiliate 
with  each  other.  All  the  members  of  the  granges  must  bs 
"interested  ia  husbandry,"  and  not  eonnected  with  any 
interest  whieb  is  in  conflict  with  it.  Every  ftally  organised 
grange,  whether  subordinate.  Slate,  or  national,  should 
have  thirteen  officers,  having  the  following  titles :  master, 
overseer,  lecturer,  steward,  assistant  steward,  chaplain, 
treaaurer,  aecretary,  gate-keeper,  Ceres,  Pomona,  Flora,  and 
lady  assistant  steward.  The  last  four  are  women.  The 
room  or  hall  in  which  the  meetings  of  the  grange  are  held 
is  designated  as  the  grange-room.  The  exercises  of  the 
grange  at  its  meetings  are,  aside  from  those  connected 
with  its  ritual,  social,  intellectual,  politico-economical,  and 
moral.  The  effect  of  these  frequent  gatherings  (the  granges 
usually  meeting  weekly  or  fortnightly),  with  their  music, 
their  libraries  and  periodicals,  their  discussions,  and  their 
financial  aid  and  co-operation,  has  been  very  salutary  npon 
tbe  &mers  of  the  North-west,  West,  and  South,  where  they 
ore  most  numerons.    They  hkre  iMeoBe  more  intelligent. 
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tbonghtftil,  and  to«oeisftil  farmers,  and  bstter  citiiens. 
There  were  in  Ang.,  1874,  orer  25,000  sabordinate  grangea 
in  the  V.  8.,  having  a  membership  of  aboat  2,000,000..  (For 
the  origin,  history,  and  purposes  of  the  order,  see  Patrokb 
or  Hdsbardbt.)  h.  P.  Bbockett. 

Grang'er,  poat-tp.  of  Allegany  co.,  K.  T.    Pop.  lOSO. 

Granger,  post-tp.  of  Medina  eo.,  0.    Pop.  9S7. 

Granger  (Fbarcis),  b.  at  Snffield,  Conn.,  Dec.  1, 1792; 
from  -ISZO-Sl  was  a  member  of  the  general  assembly  of 
New  York ;  member  of  Congress  1835-37,  1839-40  from 
New  York;  appointed  in  Mar.,  ISil,  U.  S.  postmaster-gen- 
eral ;  delegate  to  the  peace  oonTention  in  Feb.,  1861.  D. 
in  Canandaigna,  N.  Y.,  Aug.  28, 1868.  He  was  a  son  of 
Qideon  Qranger. 

Granger  (OiDBOii),b.  in  Suffleld,  Conn.,  July  19, 1767; 
graduated  at  Yale  College  in  1787,  and,  being  admitted  to 
the  bar,  rapidly  rose  to  distinotion ;  was  a  member  of  the 
legislature  of  Connectient ;  one  of  the  originators  of  the 
Conneetiont  Mhool  fund ;  postmaster-geneni  1801-14 ;  in 
the  State  senate  in  1819.  Author  of  several  essays  on  the 
sohool  fund,  eto.    D.  in  Canandaigua,  N.  Y.,  Deo.  81, 1822. 

Granger  (Gordok),  b.  in  "Stir  York  in  1821 ;  graduated 
at  the  U.  S.  Military  Academy;  entered  the  army  as  brevet 
seoond  lieutenant  of  infantry  July,  1845 ;  transferred  to 
the  mounted  rifles  in  July,  1846,  and  in  May,  1847,  attained 
a  full  second  lientenanoy.  In  the  war  with  Mexico  he  was 
actively  engaged  at  the  siege  of  Vera  Cruz,  in  the  battles 
of  Cerro  Qordo,  Contreras,  Churubusoo,  Chapnltepeo,  and 
the  final  attack  and  capture  of  the  capital ;  promoted  to  bo 
first  lieutenant  in  1852,  captain  May,  1881 ;  transferred  to 
Sd  Cavalry  Aug.,  1861.  From  1848  to  1861  he  was  almost 
constantly  on  active  duty  on  the  frontier  against  hostile 
Indians.  When  the  civil  war  commenced  he  was  in  June 
assigned  to  duty  on  the  staff  of  Gen,  Stnrgis,  and  partioi- 

Sated  in  the  battles  of  Dug  Spring  and  Wilson's  Creek.  In 
eptember  he  was  appointed  colonel  2d  Miohigan  Cavalry, 
and  in  Mar.,  1862,  brigadier- general  U.  S.  volunteers.  In 
the  movement  on  New  Madrid  he  commanded  a  brigade, 
and  at  the  capture  of  Island  No.  10;  in  command  of  cav- 
alry in  the  advance  on  Corinth  and  subsequent  pursuit  of 
Beauregard's  army.  Promoted  to  be  m^or-geoeral  of  vol- 
unteers Sept.,  1862,  he  commanded  various  districts  in 
Kentucky  end  Tennessee,  and  at  the  defence  of  Franklin 
successfully  repulsed  the  attack  of  Oen.  Van  Dom;  at  the 
battle  of  Chickamanga  he  arrived  in  time  to  drive  back 
the  columns  of  Longstreet.  At  the  battle  of  Mission- 
ary Ridge  he  commanded  the  4th  army  corps;  in  the 
South-west  the  13th  corps,  being  engaged  in  the  siege 
of  Fort  Morgan  and  Spanish  Fort,  the  storming  and 
capture  of  Blakely,  and  final  occupation  of  Mobile; 
suDseqnently  commanded  the  district  of  Texas  and  de- 
partment of  Kentucky.  For  gallant  conduct  in  the  Mexi- 
can war  he  was  brevetted  first  lieutenant  and  captain,  and 
for  similar  services  in  the  civil  war  be  received  tne  succes- 
sive brevets  from  miyor  to  that  of  miyor-general  U.  B.  A. 
In  July,  1866,  he  was  appointed  eolonol  25th  Infantry ; 
transferred  to  15th  Infantry  in  1870,  which  command  he 
held  until  his  death,  Jan.  10,  1876.  Q.  C.  Sihhons. 

Granger  (Miles  Tobet),  b.  at  New  Marlboro',  Mass., 
Aug.  12,  1817;  graduated  at  the  Wesleyan  University^ 
Conn.,  in  1842 ;  taught  in  Louisiana ;  was  admitted  to  the 
bar  in  Wilkinson  co.,  Miss.,  in  1845;  removed  in  1847  to 
Canaan,  Conn.,  where  ho  was  seventeen  years  a  Judge  of 
probate ;  judge  of  the  Connecticut  superior  court  1867-75, 
residing  at  North  Canaan,  Conn. 

Granger  (Robert  S.),  b.  in  Ohio  in  1816 ;  graduated  at 
the  U.  S.  Military  Academy ;  entered  the  army  as  second 
lieutenant  of  infantry  July,  1838 ;  promoted  to  be  first  lien- 
tenant  1839,  captain  1817,  and  major  1861.  His  first  ser- 
vice was  in  Florida,  where  he  was  engaged  in  the  war  against 
the  Seminole  Indians  till  1841,  when  he  was  transferred  to 
the  northern  frontier.  With  the  exception  of  a  year  at  the 
Military  Academy  as  instructor  of  infantry  tactics,  he  re- 
mained on  frontier  duty  up  to  1861,  at  which  date  he  was 
captain  1st  Infantry,  stationed  in  Texas,  where  he  was  cap- 
tured Apr.  27.  He  was  subsequently  paroled,  and  not  ex- 
changed till  Aug.,  1862.  In  Sept.,  1862,  he  was  appointed 
brigMiier-general  Kentucky  vols.,  and  acting  brigadier- 
general  C.  S.  vols.  Assuming  command  of  State  troops 
Sept.  1,  he  was  engaged  in  a  skirmish  at  Lebanon  and  at 
the  battle  of  Lawrenceburg,  Ky. ;  subsequently  commanded 
a  division  of  the  army  of  the  Cumberland  and  various  dis- 
tricts in  Tennessee  and  Alabama;  captured  Gen.  Roddy's 
camp  near  Courtland,  and  was  engaged  in  driving  the  com- 
mand of  Gen.  Wheeler  from  Middle  Tennessee;  defence 
against  raids  of  Gen.  Forrest;  defence  of  Decatur,  Ala., 
and  assault  upon  the  Confederate  siege-works  at  that  place. 
Brevetted  colonel,  brigadier-general,  and  major-general  for 
gallant  eonduct;  mustered  out  of  volunteer  service  Jan., 


1866.  In  June,  1865,  he  was  promoted  to  be  lieutenaot- 
colonel  11th  Infantry,  and  colonel  21st  Infisntiy  Aug.,  1871. 
Retired  from  active  service  Deo.,  1873.      G.  C.  Sniioiis. 

Gtani'cna,  the  ancient  name  of  the  Kodshasn,  a  small 
river  of  Asia  Minor,  which  rises  in  Mount  Ida  and  mns 
into  the  Sea  of  Marmora.  Here  Alexander  the  Great  won 
his  first  great  victory  over  the  Persians,  in  334  B.  c. 

Granier  de  Cassagnac  (Adolpbe),  b.  at  Bergelles 
in  1808.  As  early  as  1832  ho  was  one  of  the  editors  of  the 
Jovmal  dtt  Sfbaf  and  the  TZenw  de  Pari:  After  a  voy- 
age to  the  French  West  Indies,  where  he  was  married,  he 
advocated  the  maintenance  of  slavery  in  the  French  col- 
onics, and  started  many  papers  in  Paris.  In  1852  ho  was 
elected  deputy  to  the  Corps  L^gislatif,  of  which  he  remained 
a  member  until  the  fall  of  the  empire.  He  was  chief  editor 
of  L*  Pagt,  an  imperialist  paper.  Be  wrote  a  Hittory  of 
tk*  Laboring  and  BoHrgeoi*  Olauet,  Hittory  of  tht  Catut$ 
of  the  KteoluiioH,  Yvgage  to  the  French  Wett  Indite,  etc 

Granier  de  Cassagnac  (Pacl),  son  of  Adolphe,  b. 
about  1841 ;  became  assistant  to  bis  father  on  Le  Page 
1866,  and  afterwards  chief  editor,  a  position  he  still  retains 
(1875).  He  has  become  widely  notorious  as  the  champion 
of  imperialism,  less  by  his  pen  than  by  his  sword,  employed 
in  numerous  "affairs  of  honor,"  of  which  the  most  cele- 
brated were  those  with  Gnstave  de  Flonrens,  Lookroy,  and 
Banc  He  served  as  a  volunteer  in  the  Franco-Oermnn 
war,  and  was  taken  prisoner  at  Sedan.  During  1875  he 
was  brought  prominently  into  notice  by  his  philippics 
against  Oen.  Wimpffon  and  Henri  Roohefort. 

Gran'ite,  a  crystalline  granular  rock  essentially  com- 
posed of  quarts,  feldspar,  and  mica,  but  often  containing 
other  minerals,  such  as  hornblende,  talc,  etc.,  in  such  quan- 
tities as  to  modify  its  struoture  and  produoa  varieties  which 
have  received  distinct  names,  as  syenite,  in  which  the  mica 
is  ohieSy  replaced  by  hornblende,  and  protogina,  in  which 
the  mica  is  largely  replaced  by  talc  Qranite  is  the  most 
widely  diffused  of  all  known  rocks,  and  as  it  is  usually 
strODg  and  durable,  and  may  be  quarried  in  bloeks  of  any 
desired  sise  or  form,  it  boa  always  been  largely  employed 
for  architeotaral  purposes.  From  its  density  and  granular 
struoture  it  works  with  difficulty  under  the  chisel,  and  is 
rarely  employed  for  ornamental  work  where  elaborate  carv- 
ing is  requiivd,  but  it  receives  a  high  polish,  and  is  there- 
fore well  adapted  to  the  construction  of  eolnmns,  obelisks, 
etc.  From  the  qualities  mentioned,  granite  is  more  espe- 
cially snited  to  heavy  work,  such  as  the  constmotion  of 
docks,  bridges,  foundations,  and  the  more  massive  kinds 
of  buildings.  The  prevailing  colors  of  granite  are  gray  and 
red,  a  difference  occasioned  by  the  presence  or  absence  of  iron 
in  the  feldspar.  This  feldspar  is  usually  orthoelase,  in  which 
the  alkali  is  potash,  but  it  is  fireqnently  albite  or  soda- 
feldspar.  In  strength  granite  exceeds  aJl  other  building- 
stones  in  common  use  Its  resistance  to  a  crushing  force 
varies,  aooording  to  trials  reported,  from  2300  to  13,400 
pounds  to  the  square  inch.  Its  weight  is  about  166  pounds 
to  the  cubic  foot ;  hence,  a  cubic  yard  weighs  about  two 
tons.  The  specific  gravity  of  ordinary  granite  is  2.66.  It 
usually  contains  nearly  1  per  cent,  of  water.  Granite  has 
been  largely  employed  for  architectural  purposes  from  the 
most  ancient  times.  Many  of  the  monuments  of  Egypt  are 
constructed  from  syenitic  granite  quarried  at  Syene  in  Up- 
per Egypt,  and  where  not  marred  by  violence  some  blocks 
of  this  stone  which  have  been  exposed  to  the  action  of  the 
weather  for  more  than  4000  years  show  little  deterioration. 
Granite  has,  however,  this  peculiarity,  that,  owing  to  the 
unequal  expansion  of  its  parts,  it  cracks,  and  sometimes 
explodes,  when  exposed  to  toe  action  of  fire,  and  it  is  there- 
fore more  easily  destroyed  by  this  agent  than  sandstone, 
brick,  or  even  marble. 

The  granites  used  in  the  U.  S.  are  obtained  Tnm  many 
sources,  the  larger  part  being  derived  from  qnarries  co  the 
coast  of  New  England,  where  granite  forms  a  conspieaons 
feature  among  the  crystalline  rooks  by  which  this  legioa 
is  generally  underlaid.  The  islands  off  the  coast  of  Maine 
are  chiefly  composed  of  granite,  and  on  Dix  Island  and 
Mt.  Desert  gray  granites  of  excellent  quality  are  found, 
which  are  extensively  quarried  to  supply  the  demand  in 
the  cities  on  the  AtUmtie  slope  of  the  u.  8.  The  granite 
used  in  the  construction  of  sereral  public  buildings  at 
Washington  comes  from  Maine.  The  gray  granite  quar- 
ried at  Quincy,  Mass.,  is  one  of  the  best  known  and  highly 
esteemed  varieties  used  in  this  countr/.  A  granite  of  sim- 
ilar quality,  but  of  lighter  color,  and  on  that  aooount  some- 
times preferred,  is  brought  from  Concord,  N.  H.  The  red 
granite  now  so  much  used  for  monuinental  purposes  in  this 
country  is  brought  from  Peterhead,  near  Aberdeen,  Scot- 
land. This  is  composed  of  red  orthoelase,  albite,  black 
mica,  and  quarts,  and  Is  Justly  esteemed  for  its  beauty, 
closeness  of  texture,  and  homogeneonSDess.  A  gray  gran- 
ite is  imported  from  Aberdeen.     This  also  takes  a  high 
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pdUh,  and  ia  naoh  nawl  for  monnments  and  eolnmns.  A 
rad  granita  naembling  that  brought  from  Scotland  is  found 
at  St.  Qcorge,  New  Branswiok,  on  the  Bay  of  Fuady.  In 
beautj  and  durability  it  is  scarcely  inferior  to  its  foreign 
rival.  In  all  the  monotain-ohains  of  our  eonntry  granitic 
rooks  abound,  and  excellent  atone  of  red  or  gray  oolor  may 
be  obtained  from  a  great  nnmbar  of  localities.  In  the 
Lanrentian  area  baoli  of  Marquette,  Lake  Superior,  a  red 
•yenite  oeonrs  which  is  fully  equal  in  beauty  and  durability 
to  the  Aberdeen  granite.  This  will  hereafter  undoubtedly 
be  nsed  in  the  great  cities  which  are  growing  up  on  the 
lakes,  but  at  present  the  wants  of  their  inhabitants  are  so 
well  supplied  with  handsome  and  exeellent  freestone*  that 
granite  is  rery  little  used.  In  the  Rooky  Monntains  both 
red  and  gray  granites  abound,  and  in  the  southern  portion 
of  this  chain  the  granite  which  forms  the  core  or  centre  of 
many  of  the  ranges  is  red,  and  resembles  the  Scotch  gran- 
ite. In  the  Sierra  Nevada  the  granites  are  generally  gray, 
and  sometimes  nearly  white,  ttom  the  albita  of  which  they 
are  chiefly  composed. 

The  origin  of  granite  has  been  mnoh  discussed  among 
lithologists.  It  is  popularly  regarded  as  the  oldest  of  rooks, 
but  is  in  fact  of  all  ages,  some  of  It  being,  geologically 
speaking,  very  modern.  Qranita  is  generally  classed  as 
a  platonic  igneous  rook— i.  e.  one  that  has  been  completely 
ftesed,  but  has  aolidifled  at  great  depths,  and  henee  under 
great  prsasare.  That  it  has  formed  slowly  is  shown  by 
its  eoarse  orystallisation.  Moat  granites  are,  however, 
probably  metamorphio  —  t.  «.  are  sedimentary  deposits 
•hanged  and  made  erystalline  by  long-eontinned  but  not 
■eoessarily  very  high  heat,  and  especially  through  the  influ- 
ence of  steam.  Sorby  and  Zirkel  have  found  cavities  par- 
tially filled  with  water  in  the  crystals  of  some  granites. 
These  they  eonsider  at  evidenoe  of  the  presanoe  of  steam 
during  their  fbrmation.  By  measuring  the  relative  quan- 
tity of  water  in  the  crystal  oavitiea  of  different  granites, 
Sorby  has  attempted  to  determine  the  relative  pressure 
nnder  which  they  consolidated.  By  observations  of  this 
kind  he  has  been  led  to  the  oonolnsion  that  some  granites 
have  solidified  at  a  depth  of  28,700  feet  greater  than  other*. 
That  soma  granites  have  been  completely  fused  is  shown 
by  the  faot  that  they  have  been  injected  into  fissures  which- 
ramify  through  other  rock,  such  as  slate,  and  even  lime- 
stone. When  granite  is  distinotly  stratified — like  most  of 
that  of  New  England  and  the  Alleghany  belt — it  is  called 
gneiss.  Granite  is  often  found  decomposed  to  a  consider- 
able depth  by  atmospherie  aotioB ;  this  is  specially  marked 
in  the  granite*  of  the  tropic*,  and  i*  also  well  shown  in  the 
southern  portion  of  the  Allegbania*.  This  disintegration 
was  oallea  by  Dolomienx  la  maladit  du  granil*,  and  he  at- 
tribute* it  to  the  aetion  of  earbonic  acid  on  the  feldspar. 
Granite  reins  are  often  found  decomposed  in  this  way.  In 
sneh  oases  the  feldspar  is  changed  to  kaolin,  and  a  large 
part  of  the  kaolin  of  oommeraa  i*  derived  from  these  de- 
oomposed  veins.  J,  8.  Newbirkt. 

Graaite,  tp.  of  Saoramento  eo.,  Cal.    Pop.  1579. 

Granite,  post-v.,  oap.  of  Lake  co..  Col.,  on  the  Arkan- 
sas, SO  miles  S.  W.  of  Fairplay.  It  has  important  gold- 
mines. 

Gran'ite  Falls,  post-tp.  of  Chippewa  oo.,  Minn.  Pop. 
373. 

GraB'iteville,  post-v.  of  Westford  tp.,  Middlesex  eo., 
Mass.,  on  the  Stony  Brook  R.  R.,  has  extensive  granite- 
quarries. 

Graniteriile,  post-v.  of  Aiken  co.,  S.  C,  at  the  junc- 
tion of  the  Charlotte  Columbia  and  Augusta  and  the  South 
Carolina  R.  Rs.,  12  miles  N.  E.  of  Augusta,  Qa.  It  has 
prosperous  manufactures,  running  600  cotton-looms. 

Gran  Miche'le,  or  Graininiche'le,town  of  Sicily,  in 
the  proviooe  of  Catania,  near  which  are  found  interesting 
remains  of  the  Oraeoo-Sieilian  period.     Pop.  10,102. 

Grant*  In  it*  most  comprehensive  sense  the  term  ^nm ( 
denotes  a  transfer  of  any  kind  of  property  from  one  person 
to  another,  bat  it  aeqnirad  at  oommon  law  a  specific  toch- 
nieal  signification,  being  confined  in  it*  application  to  a  con- 
veyance of  suoh  intangible  interests  in  real  property  as 
reversions,  rents,  franohises,  and  other  kinds  of  incorporeal 
hereditaments.  In  the  early  history  of  the  English  law 
feoffmant  and  grant  constituted  the  only  modes  of  oon- 
Tayaaea  mieonneeted  with  judieial  proceedings,  the  former 
being  employed  in  the  transfer  of  freehold  estates  of  a  tan- 
gible natare,  of  which  an  actual  delivery  of  possession, 
termed  in  law, "  livery  of  seisin,"  could  be  made  (see  PEorr- 
mRT) ;  while  the  latter  was  adopted  when,  from  the  neces- 
sity of  the  ease,  an  aetiial  transfer  of  possession  would  have 
been  impossible,  either  on  account  of  the  unsubstantial  na- 
tnrw'  of  the  interest  conveyed  or  beeaose  the  estate  to  be 
eraated  was  future  and  reversionary  ia  its  nature.  There- 
fore, eorpoieal  hereditaments  were  said  to  "  lie  in  livery  " 
— those  inaorporeal  to  "lie  in  grant."    The  grant  was 


evidenced  by  a  deed  containing  appropriate  words  of 
transfer,  as  dedi  el  conetui  {"  I  have  given  and  granted  "), 
and  corresponding  terms  have  been  retained  in  convey- 
ances by  deed  until  the  present  day.  But  the  old  system 
of  feoffment  has  gone  out  of  use,  and  it  has  been  declared 
by  statute  in  England  that  the  distinction  between  cor- 

{ tonal  and  incorporeal  forms  of  real  property  shall  be  abol- 
shed,  and  that  transfer  by  grant  shall  be  snflleient  for  both 
these  elasses  of  estates.  In  the  V.  S.  also  the  ancient  and 
distinctive  meaning  of  the  word  has  received  important 
modifieibtions.  Still,  in  a  m^ority  of  the  States  it  would  be 
generally  employed,  if  used  at  all,  with  partionlar  reference 
to  the  conveyance  of  incorporeal  interests,  as  formerly.  But 
in  New  York  a  special  statutory  provision  ha*  been  en- 
aoted  by  which  every  mode  of  transfer  of  a  freehold  has 
been  declared  a  grant,  so  that  tbongh  deed*  of  bargain  and 
sale  and  of  lease  and  release  may  oontinue  to  be  used,  they 
are  to  be  deemed  grants.  In  Maine,  New  Hampshire,  and 
Ma**aehnsetts  nearly  every  form  of  oonveyanoe  is  in  actual 

ftraotioe  denominated  a  grant,  so  that  the  old  peculiarmean- 
Dg  of  the  word  seems  effectually  abolished. 

Besides  "  private  grant,"  whioh  is  a  transfer  by  a  private 
person,  there  is  a  mode  of  conveyance  known  in  law  as 
"  ofiice  grant,"  which  consists  in  a  transfer  of  land  made 
by  some  officer  of  the  law  wbera  the  owner  is  either  unwill- 
ing or  unable  to  execute  the  neoessary  deeds  to  pass  the 
title.  An  example  would  be  the  oonveyanoe  of  lands  sold 
by  a  government  official  for  the  payment  of  taxes,  or  by 
an  administrator  nnder  lioense  of  the  court  for  the  pay- 
ment of  the  debt*  of  the  deceased.  The  phrase  "  publie 
grant "  is  employed  to  designate  the  mode  of  creating  a 
title  in  an  individual  to  lands  whioh  bad  previously  be- 
longed to  the  government.  Conveyance*  of  this  kind  are 
also  termed  "letters  patent." 

OxoRGE  Chase.    REyncD  bt  T.  W.  Dwianr, 
Grant,  county  of  S.  Central  Arkansas.   Area,  about  615 
square  miles.    Its  surface  is  rolling  and  somewhat  brokm ; 
the  valleys  fertile,   the  mineral  wealth  great,  but  unex- 

Sloited.  Com  and  cotton  are  leading  products.  Cap. 
heridaa.     Pop.  3943. 

Grant,  eonnty  of  Dakota,  bounded  B.  and  N.  E.  by 
Minnesota,  and  having  Big  Stone  Lake  on  the  N.  E.  bor- 
der. It  is  not  included  in  the  returns  of  the  census  of  1870. 
Area,  about  700  square  miles. 

Grant,  county  of  N.  E.  Central  Indiana.  Area,  420 
square  miles.  It  is  level  and  fertile,  prodoeing  wool,  grain, 
and  cattle  in  abundance.  Lnmber  is  *awed  and  carriages 
and  wagons  manufactured.  The  county  is  traveraed  by 
the  Pittsburg  Cincinnati  and  St.  Louis  R.  R.  Cap.  Harion. 
Pop.  18,487. 

Grant,  county  in  the  S.  W.  of  Kansas.  Area,  720  square 
miles.  It  is  traversed  by  the  Arkansai  River.  It  is  open 
prairie  for  the  most  part. 

Grant,  county  in  the  N.  of  Kentnoky,  oecnpying  a  part 
of  the  watershed  between  the  Kentucky  and  the  Licking 
riven.  Much  of  the  soil  is  very  fertile.  Cattle,  grain,  to- 
baeeo,  and  wool  are  leading  products.  Area,  200  square 
miles.     Cap.  Williamstown.     Pop.  9520. 

Grantf  parish  of  Central  Louisiana,  bounded  on  the 
W.  by  the  Kigolet  de  Bon  Dieu,  and  on  the  E.  by  Bayou 
Saline.  Ana,  about  600  square  miles.  It  is  well  watered 
and  fertile.  Cotton  ia  the  leading  product.  Cap.  Colfax. 
Pop.  4517. 

Grant,  county  of  W.  Central  Minnesota.  Area,  576 
square  miles.  It  is  traversed  by  the  St.  Paol  and  Paoiflc 
R.  R.,  and  is  Csrtile,  and  diveraifled  with  hill*  and  small 
lakes.    Cf,  Herman.    Pop.  340. 

Grant,  county  of  Nebraskv  Pop.  484.  Since  the  U.  S. 
census  this  county  has  been  broken  np  and  paneled  out 
to  other  counties. 

Grant,  the  sonth-westemmost  oonnty  of  New  Mexico, 
bordering  on  Mexico  and  Aritona.  Area,  about  8430 
square  miles.  It  contains  great  mineral  wealth.  Copper, 
gold,  silver,  iron,  and  lead  are  abundant.  The  surface  is 
in  many  parts  elevated,  broken,  and  dry.  Cap.  Silver  City. 
Pop.  1143. 

Grant,  large  oonnty  of  Eastern  Oregon,  containing 
20,030  squan  miles.  Towards  the  N.  it  is  mountainous. 
The  ■ontnem  part  is  a  ba«in  containing  numerous  lakes 
with  no  onUett.  The  elimate  is  dry  and  healthful.  The 
soil  is  finely  adapted  to  grating,  and  the  mineral  wealth  is 
probably  great.  Some  grain  i*  produced.  Cap.  CaBon 
City.    Pop.  2351. 

Grant,  eounty  of  the  N.  E.  of  West  Virginia.  Area, 
about  375  square  miles.  It  is  bounded  on  the  N.  W.  by 
Maryland.  The  surface  is  mountainous,  with  smooth  pla- 
teaas  and  Talleys.  Wool  is  a  leading  product.  Coal  and 
iron  an  fonnd.    Cap.  Onat.    Pop.  4467. 
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Grant,  the  touth-westemmost  eoanty  of  Wiaeonsin. 
Area,  about  1100  square  miles.  The  sorfaoe  is  diTersified, 
the  soil  fertile.  Lea^  and  tino'are  abundant,  and  the  former 
is  extensively  mined.  Cattle,  grain,  and  wool  are  staple 
products.  Flour  and  wagons  are  leading  manufactures. 
Oap.  Lancaster.     Pop.  37,979. 

Grant,  tp.  of  Johnson  co.,  Ark.     Pop.  960. 

Grant,  tp.  of  Lake  co..  III.    Pop.  572. 

Grant,  tp.  of  Vermilion  oo.,  III.    Pop.  1204. 

Grant,  tp.  of  Benton  eo.,  Ind.    Pop.  8.3S. 

Grant,  tp.  of  Oreene  oo.,  Ind.    Pop.  532. 

Grant,  tp.  of  Newton  eo.,  Ind.    Pop.  699. 

Grant,  tp.  of  Cerro  Oordo  oo.,  la.     Pop.  96. 

Grant,  tp.  of  Dallas  eo.,  la.     Pop.  S82. 

Grant,  tp.  of  Franklin  oo.,  la.    Pop.  156. 

Grant,  tp,  of  Orandj  oo.,  la.    Pop.  136. 

Grant,  tp.  of  Oathrio  «o.,  la.    Pop.  104. 

Grant,  ^.  of  Hardin  eo.,  la.    Pop.  148. 

Grant,  tp.  of  Honona  co.,  la.    Pop.  252. 

Grant)  post-tp.  of  Montgomery  co.,  la.    Pop.  351. 

Grant,  tp.  of  Page  oo.,  la.    Pop.  201. 

Grant,  tp.  of  Kinggold  eo.,  la.    Pop.  290. 

Grant,  tp.  of  Story  eo.,  la.     Pop,  408. 

Grant,  tp.  of  Tama  oo.,  la.    Pop.  211. 

Grant,  tp,  of  Taylor  co.,  la.     Pop.  173. 

Grant,  tp.  of  Crawford  co.,  Kan.     Pop.  421. 

Grant,  tp.  of  Dickinson  co.,  Kan.    Pop.  849. 

Grant,  tp.  of  Douglas  co.,  Kan.     Pop.  583. 

Grant,  tp.  of  Republio  eo.,  Kan.    Pop.  293. 

Grant,  tp.  of  Riley  eo.,  Kan.    Pop.  816. 

Grant,  tp.  of  Clare  co.,  Mich.     Pop.  147. 

Grant,  tp.  of  Orand  Traverse  oo.,  Mioh.     Pop.  293. 

Grant,  tp.  of  Huron  oo.,  Mich.     Pop.  309. 

Grant,  tp.  of  losoo  oo.,  Mich.     Pop.  107. 

Grant,  tp.  of  Keweenaw  co.,  Mich.     Pop.  152. 

Grant,  tp.  of  Mason  oo.,  Mich.     Pop.  125. 

Grant,  tp.  of  Mecosta  oo.,  Miob.     Pop.  144. 

Grant,  tp.  of  Newaygo  eo.,  Mich.    Pop.  77. 

Grant,  tp.  of  Oceana  co.,  Mieh.     Pop.  208. 

Grant,  tp.  of  St.  Clair  co.,  Mioh.    Pop.  1143. 

Grant,  tp.  of  Goodhue  co.,  Minn.     Fop.  338. 

Grant,  tp.  of  Washington  oo.,  Minn.     Pop.  309. 

Grant,  4>.  of  Caldwell  eo.,  Mo.    Pop.  909. 

Grant,  tp.  of  Clarke  eo..  Mo.     Pop.  766. 

Grant,  tp.  of  Dade  co..  Mo.    Pop.  279. 

Grant,  tp.  of  Dallas  co..  Mo.    Pop.  1002. 

Grant,  tp.  of  Daviess  co.,  Mo.    Pop.  784. 

Grant,  tp.  of  De  Kalb  oo..  Mo.     Pop.  956. 

Grant,  tp.  of  Nodaway  oo..  Ho.    Pop.  1105. 

Grant,  tp.  of  Putnam  co..  Mo.    Pop.  638. 

Grant,  tp.  of  Richardson  eo.,  Neb.    Pop.  616. 

Grant,  tp.  of  Washington  co..  Neb.     Pop.  479. 

Grant  (or  Booth),  post-v.  of  Russia  tp.,  Herkimer 
00.,  N.  Y.    Pop.  71. 

Grant,  tp.  of  Now  Hanover  co.,  N.  0.    Pop.  1119. 

Grant,  tp.  of  Randolph  co.,  N.  C.    Pop.  949. 

Grant,  po>t-tp.  of  Indiana  oo,.  Pa.    Pop.  999. 

Grant,  tp.  of  Darlington  eo.,  8.  C.    Pop.  2172. 

Grant,  tp.  of  Edgefield  eo.,  8.  0.    Pop.  II 16. 

Grant,  tp.  of  Cabell  co.,  West  Va.    Pop.  980. 

Grant,  tp.  of  Doddridge  oo..  West  Va.    Pop.  1128. 

Grant,  post-r.,  the  county-seat  of  Grant  eo.,  West  Ta., 
30  miles  8.  W.  of  New  Creek  Station.  Pop.  of  Qrant  tp. 
1598. 

Grant,  tp.  of  Hancock  oo..  Wast  Va.    Pop.  1006. 

Grant,  tp.  of  Harrison  oo.,  West  Va.    Pop.  1547. 

Grant,  tp.  of  Jackson  co..  West  Va.    Pop.  2031. 

Grant,  tp.  of  Jefferson  oo.,  West  Va.  It  contains  the 
village  of  Cnarlestown.    Pop.  4571. 

Grant,  tp.  of  Marion  oo..  West  Va.    Pop.  530. 

Grant,  tp.  of  Monongalia  eo..  West  Va.     Pop.  2216. 

Grant,  tp.  of  Nicholas  eo..  West  Va.    Pop.  729. 

Grant,  tp.  of  Pleasants  co..  West  Va.    Pop.  601. 

Grant,  tp.  of  Pocahontas  co..  West  Va.    Pop.  837. 

Grant,  tp.  of  Preston  oo..  West  Va.     Pop.  1733. 

Grant,  tp.  of  Putnam  oo.,  West  Va.    Pop.  1144. 


Grant,  tp.  of  Ritchie  oo..  West  Va.    Pop.  2552. 

Grant,  tp.  of  Wayne  co..  West  Va.    Pop.  1314. 

Grant,  tp.  of  Wetzel  eo..  West  Va.    Pop.  1021. 

Grant,  tp.  of  Clark  oo..  Wis.     Pop.  386. 

Grant,  tp.  of  Dunn  co.,  Wis.    Pop.  588. 

Grant,  post-tp.  of  Portage  eo..  Wis.     Pop.  240. 

Grant,  tp.  of  Shawanaw  co..  Wis.    Pop.  226. 

Grant  (Sir  Albxaxdbr),  Bart.,  LL.D.,  eighth  baronet 
of  his  line,  b.  in  1826 ;  was  eduoated  at  Harrow  and  Balliol 
College,  Oxford ;  became  a  fellow  of  Oriel  1849 ;  an  ex- 
aminer for  the  Indian  civil  service  1855 ;  came  to  the  bar- 
onetcy 1856  ;  was  a  public  examiner  at  Oxford;  appointed 
inspector  of  schools  in  the  Madras  presidency  1858;  pro- 
fessor of  history  and  political  economy  in  Elphinatone  Col- 
lege, Madras,  1860,  and  its  principal  1862;  vice-chancellor 
of  the  University  of  Bombay  1363;  direotor  of  public  in- 
■tmetion,  Bombay  presidency,  186ii5;  vice-chancellor  and 
principal  of  the  University  of  Edinburgh  1868.  Has  pab- 
lisbed  an  edition,  with  notes,  of  Aristotle's  Hlhiet  and  a 
summary  of  the  works  of  Xenophon ;  is  a  son-in-law  of  the 
late  Prof.  Ferrier  of  St.  Andrew's. 

Grant  (Axne),  b.  at  Glasgow,  Scotland,  Feb.  21,  1755, 
the  daughter  of  a  British  army-offlcer  named  McVicar, 
whose  estate  in  Vermont  (where  she  for  some  yean  lived) 
was  confiscated  during  the  American  Revolution.  She 
married  in  1779  the  Rev.  Mr.  Orant  of  Laggan,  and  be- 
came the  mother  of  a  large  family.  He  d.  in  1801 ,  and  the 
stress  of  poverty  forced  her  into  literary  work.  Tkt  Higk- 
laudertf  a  successful  volume  of  verses  (1803),  Letterg  from 
the  Mo»ntain9  (1806-07),  MtmoirM  of  an  American  Ladj 
(Mrs.  Schuyler  of  Albany,  1808),  On  Ike  Stg>*rtitiant  of 
the  HigUanden  (1811),  Eighteen  Hundred  and  Thirteen  (a 
poem,  1814),  are  her  principal  works.  D.  at  Edinburgh 
Nov.  7,  1838.  Her  Life,  by  J.  P.  Orakt,  her  son,  but 
partly  autobiographical,  was  published  in  1844. 

Grant  (  Ja vrj),  b.  at  Edinburgh,  Scotland,  Aug.  1 ,  1822; 
at  the  age  of  ten  he  accompanied  his  father,  who  was  a 
British  oflleer,  to  Newfonnaland,  and  his  education  was 
principally  acquired  in  barracks  in  British  North  America. 
In  1839  he  returned  to  England,  and  was  appointed  ensign 
in  the  62d;  retiring  from  the  army,  however,  the  following 
year,  he  turned  his  attention  to  literature,  his  first  work, 
TVie  Xomanee  of  War,  or  Highlandert  in  Spain,  appearing 
in  1846,  since  when  ho  has  published  many  romances, 
principally  of  a  military  character,  all  of  which  have  been 
well  received,  and  many  of  them  republished  in  America 
and  translated  into  French  and  German.  He  is  also  a  fr«- 
queot  contributor  to  periodicals.  O.  C.  Bniioira. 

Grant  (Jamks  AncrsTus),  C.  B.,  C.  8. 1.,  b.  at  Nairn 
in  1827  :  educated  at  the  grammar  school  and  at  the  Mar- 
ischal  College,  Aberdeen.  In  1845  he  was  appointed  to 
the  Indian  army,  and  served  at  both  sieges  of  Mooltan : 
was  preeent  at  the  battle  of  Goojcrat,  for  which  he  received 
a  medal,  and  did  duty  with  the  78th  Highlanders  at  the 
relief  of  Lucknow,  where  he  was  wounded.  In  1863  he 
accompanied  the  lateCapt.  Speke  on  his  exploration  of  the 
source  of  the  Nile,  a  joint  account  of  their  travels  being 
pubiishedvin  1864,  and  was  made  a  0.  B.  in  1866;  accom- 
panied the  Abyssinian  expedition  under  Lord  Napier  in 
1868,  and  for  his  sorviees  was  nominated  a  companion  of 
the  order  of  the  Star  of  India,  and  afterwards  went  upon 
the  retired  list. 

Grant  (Oen.  Sir  Jawbi  Hope),  Q.  C.  B.,  b.  in  1808; 
entered  the  army  in  1826  as  comet  in  the  9th  Lancers; 
served  with  distinction  in  China  as  brigade  m^or;  served 
with  his  regiment  at  Sobraon,  commanding  it  in  the  bat- 
tles of  Chillianwallah  and  Goojerat;  in  1864  ho  became 
brevet  colonel,  and  in  1868  was  made  a  mqor-gvneral  and 
nominated  a  E.  0.  B.  for  his  eminent  servioea  in  command 
of  the  cavalry  division  at  the  siege  of  Delhi,  at  the  relief 
of  Lucknow,  and  in  subsequent  operations  at  Cawnpore. 
In  the  campaign  in  China  terminating  with  the  capture 
of  Pekin  he  commanded  the  British  forces  throughout,  for 
which  he  received  the  thanks  of  Parliament  and  was  nomi- 
nated a  a.  C.  B. ;  appointed  oommander-in-chief  at  Madras 
in  1861,  with  the  rank  of  lieutenant-general;  appointed 
colonel  4lh  Hussars  in  1861,  and  transferred  to  the  9th 
Lancers  (his  old  regiment)  in  1865.  In  1872  he  was  pro- 
moted to  be  general.  Author  of  IncidtiU*  of  Ike  Sepog  War 
(1874).    D.  Mar.  7,  1676. 

Grant  (Gen.  Sir  Patrick),  O.  C.  B.,  O.  C.  M.  0.,  b.  at 
Duthill,  Elginshire,  Scotland,  in  1804,  and  entered  the  mil- 
itary service  of  the  East  India  Company  in  1819;  aetTcd 
for  many  years  with  distinction  in  India,  and  took  part  in 
the  battles  of  Maharajpore,  Hoodkee,  and  Sobraon.  In 
1856  he  was  appointed  commander-in-chief  of  the  Madraa 
army,  and  In  1857  of  the  army  in  India  at  the  period  of  the 
mutiny;  for  his  services  during  this  period  he  was  made  a 
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O.  C.  B.  aBd  aide-de-oamp  to  tha  qnccn ;  wa«  made  gor- 
•rnor  of  Malta  1807-72,  goncml  in  1870,  and  colonel  of  the 
78lh  Highlanden. 

Grant  (Ultssks  S.)  irai  b.  Apr.  27,  1822,  at  Point 
Pleasant,  Clermont  eo.,  0.  Hit  fatner  was  of  Scotch  de- 
scent, and  a  dealer  in  leather.  At  the  age  of  gerenteen  he 
entered  the  Military  Academy  at  West  Point,  and  fonr 
yean  later  graduated  twenty -first  in  a  elan  of  thirty-nine, 
receiving  the  commission  of  breret  second  lieutenant.  He 
was  assigned  to  the  4th  Infantry,  and  remained  in  the 
army  eleven  years;  vas  engaged  in  every  battle  of  the 
Mexican  war  except  that  of  Buena  Vista,  and  received  two 
brevets  for  gallantry.  In  1848  he  married  Julia,  daughter 
of  Frederick  Dent,  a  prominent  merchant  of  St.  IjOnis,  and 
in  1SS4,  having  reached  the  grade  of  captain,  he  resigned 
his  commission  in  the  army.  For  several  years  he  was  en- 
gaged in  farming  near  St.  Louis,  but  met  with  small  rac- 
eess,  and  in  1880  he  entered  the  leather-trade  with  his 
father  at  Oalena,  111. 

When  the  civil  war  broke  ont  in  1881,  Grant  was  thirty- 
nine  years  of  age,  but  entirely  unknown  to  pnblio  men, 
and  without  any  personal  acquaintanoe  with  great  affairs. 
Pres.  Lincoln's  first  call  for  troops  was  made  on  the  15th 
of  April,  and  on  the  19th  Orant  was  drilling  a  company  of 
Tolutttears  at  Oalena.  He  also  offered  his  services  to  the 
a4}>>tant-general  of  the  army,  but  received  no  reply.  The 
governor  of  Illtnoia,  however,  employed  him  in  the  organ- 
isation of  volunteer  troops,  and  at  the  end  of  five  weeks  he 
was  appointed  colonel  of  the  21  st  Illinois  Infantry.  He 
took  eommand  of  his  regiment  in  June,  and  reported  first 
to  Gen.  Pope,  in  Hissonri.  On  Aug.  7  he  was  oommis- 
lioned  a  hngadier-general  of  volunteers,  the  appointment 
having  been  made  without  his  knowledge.  Ha  had  been 
unanimously  recommended  by  the  Congressmen  from  Illi- 
nois, not  one  of  whom  had  been  bis  personal  acquaintance. 
For  a  few  weeks  be  was  occupied  in  watching  the  move- 
ments of  partisan  forces  In  Missouri. 

On  Sept.  1  he  was  placed  in  eommand  of  the  distriet  of 
South-east  Missouri,  with  head-quarters  at  Cairo,  and  on 
the  6th,  without  orders,  he  seised  Paduoab,  at  the  month 
of  the  Tennessee  River,  and  commanding  the  navigation 
both  of  that  stream  and  of  the  Ohio.  This  stroke  scoured 
Kentucky  to  the  Union,  for  the  State  legislature,  which 
had  until  then  affected  to  be  neutral,  at  once  declared  in 
favor  of  the  government.  Early  in  November  he  was 
ordered  to  make  a  demonstration  In  the  direction  of  Bel- 
mont, a  point  on  the  W.  bank  of  the  Mississippi  about  18 
miles  below  Cairo ;  it  was  not  only  in  possession  of  the 
Confederates,  but  commanded  by  the  guns  of  Columbus  on 
the  opposite  shore.  The  object  of  the  demonstration  was 
to  prevent  the  crossing  of  hostile  troops  into  Missouri. 
Gnut  got  his  orders  on  the  5th,  and  moved  on  the  8th, 
with  3100  men  on  transports.  On  the  7th  be  landed  at 
Belmont,  broke  np  and  destroyed  the  camp  under  a  heavy 
fire  from  Columbus,  and  wa*  retoming  to  his  transports 
when  large  reinforcements  arrived  from  the  eastern  bank 
to  intercept  him.  His  troops  were  raw,  and  even  the  oflS- 
oers  were  greatly  disturbed  at  the  idea  of  being  surrounded. 
But  Grant  soon  rallied  the  force,  and  eliarging  the  enemy 
cut  his  way  out,  reached  the  steamers,  and  returned  to 
Cairo,  having  fully  obeyed  his  orders  and  aocomplishod 
the  object  of  the  expedition.  If  any  reinforoemeots  had 
been  intended  for  Missouri,  they  were  by  this  operation 
detained.  In  the  affair  of  Belmont  the  Confederates  had 
7000  men  engaged  against  Grant's  3000.  Their  loss  was 
642,  and  his  485.  Grant  carried  off  two  pieces  of  artillery 
and  200  prisoners. 

Early  in  Feb.,  1862,  after  repeated  applications  to  Gen. 
Halleck,  his  immediate  superior,  he  was  finally  allowed  to 
move  np  the  Tennessee  River  against  Fort  Henry,  in  con- 
junction with  a  naval  force.  The  gunboats  silenced  the 
fort,  which  surrendered  on  the  4tb,  before  the  troops  ar- 
rived. Grant  immediately  made  preparations  to  attaok 
Fort  Donelsoo,  about  12  miles  off,  on  the  Cnmiwrland 
River.  Without  waiting  for  orders,  he  moved  his  troops 
to  the  latter  point,  and  on  the  12th  with  15,000  men  be- 
gan the  siege.  This  position  was  extremely  strong,  and 
the  garrison  numbered  21 ,000.  There  was  hard  fighting 
on  three  snocessive  days,  and  on  the  15th  Grant  oarried 
by  assault  the  works  which  were  the  key  to  the  place.  On 
the  16th  the  Confederates  surrendered  unconditionally  65 
cannon,  17,600  small-arms,  and  14,623  soldiers.  Abont 
4000  more  had  escaped  in  the  night,  and  2600  were  killed 
or  wounded.  Grant's  entire  loss  was  less  than  2000.  On 
the  last  day  of  fighting  bis  numbers  amounted  to  21,000. 
This  was  the  first  important  success  won  by  the  national 
troops  during  the  war.  Its  strategic  results  were  marked ; 
the  entire  States  of  Kentucky  and  Tennessee  at  once  fell 
into  the  national  hands,  and  the  navigation  of  the  Missis- 
sippi, the  Tennessee,  and  the  Cumberland  rivers  was  opened 
for  bnndreds  of  miles.    Orant  was  made  a  m^jor-general 


of  volunteers,  and  placed  in  command  of  the  district  of 
West  Tennessee.  In  March  be  was  ordered  to  move  up 
the  Tennessee  River  towards  Corinth,  where  the  Confe<£ 
crates  were  concentrating  a  large  army ;  he  was  directed, 
however,  not  to  attaok.  Uis  forces,  numbering  38,000,  were 
accordingly  encamped  near  Shiloh,  or  Pittsburg  Landing, 
on  the  W.  bank  of  the  Tennessee,  waiting  the  arrival  of 
Gen.  Buell  with  40,000  more;  but  on  Apr.  6  the  Confeder- 
ates eame  out  from  Corinth,  60,000  strong,  and  attacked 
Grant  violently,  hoping  to  overwhelm  him  before  Buell 
could  arrive ;  5000  of  his  troops  were  beyond  supporting 
distance,  so  that  he  was  largely  outnumbered.  Both  sides 
fought  fisrealy,  but  the  national  forces  were  poshed  back 
to  the  river.  There,  however.  Grant  held  ont  till  dark,  when 
the  head  of  Bnell's  oolumn  oame  upon  the  field.  There  was 
no  more  heavy  fighting  that  night,  but  on  the  7th  the  com- 
bined national  armies  attacked  and  drove  the  hostile  force, 
who  retreated  as  far  as  Corinth,  19  miles.  Grant  was  senior 
in  rank  to  Buell,  and  commanded  on  both  days.  His  en- 
tire loss  was  12,217 ;  that  of  Beauregard,  the  Confederate 
commander,  was  10,617 ;  but  the  ground  remained  in  the 
hands  of  Grant,  and  the  object  of  the  attaok  was  un- 
attained.  Two  days  afterwards  Halleck  arrived  at  the 
front  and  assumed  eommand  of  the  army.  Grant  remain- 
ing at  the  head  of  the  right  wing  and  the  reserve.  On 
May  30,  Corinth  was  evacuated  by  the  Confederates,  al- 
though no  fighting  had  occurred  since  Shiloh.  In  July, 
Halleck  was  made  general-in-chief,  and  Grant  succeeded 
him  in  eommand  of  the  department  of  the  Tennessee. 
On  Sept.  19  be  fought  the  battle  of  luka,  where,  owing 
to  the  failure  of  Gen.  Rosecrans  to  carry  out  his  orders, 
only  an  incomplete  victory  was  obtained.  The  national 
loss  was  736,  that  of  the  Confederates  1438.  The  strategy 
of  this  battle  was  Grant's,  the  tactics  were  those  of  Rose- 
crans and  Ord.  Subsequently,  Grant  fortified  Corinth,  and 
directed  the  operations  which  resulted  in  the  repulse  of  the 
Confederates  from  that  place  on  the  3d  and  4th  of  October, 
and  in  the  battle  of  the  Uatchie  on  the  5th,  the  command- 
ers under  him  being  again  Rosecrans  and  Ord.  At  the 
battle  of  Corinth  the  entire  national  loss  was  2359,  that  of 
the  Confederates  more  than  twice  as  large. 

Immediately  after  the  victory  of  Corinth,  Orant  proposed 
to  the  general-in-chief  the  capture  of  Vicksburg,  and,  re- 
ceiving no  answer,  on  Nov.  2  he  began  a  movement  into 
the  interior  of  Mississippi.  While  he  threatened  Vicksburg 
from  the  rear  with  30,000  men,  Sherman  was  sent  by  way 
ot  the  Mississippi  River  with  40,000,  to  attack  it  in  front. 
Orant  advanced  without  opposition  as  far  as  Oxford,  50 
miles,  when  Holly  Springs,  bis  principal  base  of  supplies, 
was  surrendered  by  Col.  Murphy,  who  was  dismissed  from 
the  army  in  oonseqnence.  This  compelled  the  abandonment 
of  the  campaign,  and  Grant  returned  to  the  neighborhood 
of  Corinth.  Sherman's  assault  on  Vicksburg  failed  at  about 
the  same  time.  In  Jan.,  1863,  Grant  took  command  in 
person  of  all  the  troops  in  the  Mississippi  Valley,  and 
moved  by  the  river  to  a  point  opposite  Vicksburg.  There 
he  spent  several  months  in  fruitless  efforts  to  turn  the  place; 
one  plan  was  to  build  a  canal  in  sight  of  Vicksburg,  but 
out  of  reach  of  its  guns,  through  which  the  army  could  pass 
to  a  point  below ;  another,  to  divert  the  Mississippi  River 
from  its  course ;  a  third,  to  find  or  make  a  circuitous  pas- 
sage to  the  rear  of  the  town  through  the  tortuous  streams 
on  the  N.  and  E,  But  all  these  failed,  and  in  April  Grant 
marched  bis  army  throngh  the  swamps  on  the  western 
bank  to  a  place  below  Vicksburg,  while  the  gunboats  and 
the  transpost  fleet  ran  the  batteries  under  a  terrific  fire. 
On  Apr.  30  he  crossed  the  river,  and  landed  at  Bruinsburg, 
30  miles  S.  of  Vicksburg.  There  were  now  two  armies 
opposed  to  him.  Pembwton,  with  52,000  men,  defended 
Vioksburg,  and  Johnston,  with  a  smaller  but  rapidly  in- 
creasing ^rce,  was  at  Jackson,  50  miles  farther  E.  Grant's 
column  was  43,000  strong.  He  at  once  abandoned  all 
communication  with  the  river,  and  pushed  into  the  interior 
between  the  two  hostile  armies.  On  the  1st  of  May  he  met 
and  defeated  a  portion  of  Femberton's  command  at  Port 
Gilwon ;  then  advancing  eastward,  on  the  12th  he  fell  upon 
and  destroyed  a  force  coming  ont  from  Jackson  to  resist 
him ;  and  on  the  14th  he  captured  Jackson  and  scattered 
Johnston's  army.  Turning  the  same  day  to  the  Mississippi, 
OB  the  lAth  he  utterly  routed  Pomberton's  entire  force  at 
Champion's  Hill ;  on  the  17th,  pursuing  hotly,  he  came  up 
with  the  enemy  and  beat  him  again  at  Black  River  Bridge ; 
and  on  the  18th  drove  him  into  Vicksburg,  encamping  in 
its  rear,  with  his  own  base  once  more  on  the  MisBisaippi, 
On  the  10th  and  22d  he  made  nnsoooessful  assaults,  and  on 
the  23d  began  a  regular  siege.  On  the  4th  of  July  the  place 
surrendered  with  31,600  men  and  172  cannon,  at  that  time 
the  largest  capture  of  men  and  material  ever  made  in  war. 
During  the  entire  campaign  the  Confederates  had  lost  40,000 
prisoners,  besides  12,000  in  killed  and  wounded  and  about 
8000  by  disease  and  straggling ;  altogether,  an  army  of 
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80,000  men.  Qrant's  entin  lom  itm  8873.  The  great  rirer 
was  thug  opened  to  the  sea,  and  no  more  important  fighting 
ocourred  in  the  Miniuippi  Vallef.  Qraot  was  made  a 
major-general  in  the  regular  army.  On  Oct.  16  he  was 
placed  in  command  of  the  militarj  division  of  the  Missis- 
sippi, whioh  inoladed  the  armies  of  the  Ohio  and  the  Cnmber- 
land,  as  well  as  that  of  the  Tennessee,  with  which  he  had 
been  so  long  sssooiated.  Chattanooga  was  at  this  time 
beleaguered  and  almost  surrounded  by  hostile  forces,  and 
the  array  of  the  Cumberland,  which  defended  it,  was  in 
imminent  danger  of  starration  or  capture.  On  Oct.  23, 
Orant  reoehod  this  place,  and  on  the  2ith  the  battle  of 
Lookout  Valley,  fought  under  his  direetion,  relieved  the 
army  of  the  Cumberland.  On  Nor.  23,  24-,  and  25  he  fonght 
the  battle  of  Chattanooga,  utterly  defeating  Bragg,  driTing 
him  from  positions  that  seemed  impregnable,  and  captur- 
ing in  the  open  field  over  5000  prisoners  and  40  pieces  of 
artillery.  His  own  losses  were  6616 ;  the  Confederates  re- 
ported 2500  killed  and  wounded,  besides  prisoaers.  Grant's 
force  in  this  battle  was  60,000 ;  that  of  Bragg,  45,000 ;  but 
the  enemy  eqjoyed  advantages  of  position  which  more  than 
counterbalanced  the  disparity.  The  victory  of  Chattanooga 
overthrew  the  last  important  hostile  force  W.  of  the  Alle- 
ghanios,  and  opened  tne  way  for  the  national  armies  into 
Oeorgia. 

The  remarkable  series  of  snccesses  whioh  Qrant  had  now 
achieved  pointed  him  out  as  the  appropriate  leader  of  the 
national  armies.  In  Feb.,  1864,  the  rank  of  lieutenant- 
general  was  created  for  him  by  Congress,  and  on  Mar.  17 
oe  assumed  oommand  of  the  armies  of  the  U.  8.  Having 
beaten  all  the  other  important  hostile  commanders,  and 
broken  in  pieces  every  other  great  opposing  foroe,  he  now 
prepared  to  encounter  in  person  the  army  of  Northern 
Virginia,  under  Lee,  and  at  the  same  time,  by  his  subor- 
dinates, to  oeoupy  all  the  remaining  forces  of  the  enemy, 
so  that  no  Confederate  army  oould  in  any  emergency  or  by 
any  possibility  snpport  another.  Aocordingly,  while  he 
sent  Sherman  into  Georgia,  and  directed  Sigel  to  penetrate 
the  Valley  of  Virginia,  and  Butler  to  capture  Richmond, 
he  fought  his  own  way  from  the  Rapidan  to  the  James.  On 
May  4  he  could  put  into  battle  110,000  soldiers ;  Lee  con- 
fronted him  with  75,000 ;  while  30,000  under  Butler  were 
opposed  by  the  same  number  at  Richmond,  and  Sigel  with 
7000  fought  Breekenridge  with  5000  or  6000.  Before  Grant 
reached  the  James  he  bad  lost  6000  men  killed,  26,000 
wounded,  and  nearly  7000  missing.  The  losses  of  Lee's 
troops  can  never  be  known,  as  their  records  were  destroyed 
by  their  own  hands ;  but  Grant  captured  in  this  period 
10,000  men  (4000  more  than  Lee),  and  it  is  probable  that 
the  entire  lost  of  the  enemy  was  little  if  any  less  than  bis, 
although  Lee  fought  constantly  on  the  defensive,  and  there- 
fore with  immense  advantage  and  security.  The  battles 
of  the  Wilderness,  Spottsylvania,  North  Anna,  and  Cold 
Harbor  were  the  hardest  Grant  ever  fought,  bat  after  eaoh 
ho  advanced  and  Lee  withdrew.  They  cost  the  national 
commander  dear,  but  they  inflicted  losses  on  Lee  from 
whioh  he  never  recovered,  and  thus  accomplished  the  ob- 
ject at  which  Grant  was  aiming.  He  was  more  anxious  to 
annihilate  Lee's  army  than  to  eSbot  any  purely  strategic 
result,  or  even  to  capture  Richmond,  for  he  believed  that 
only  by  the  annihilation  of  Lee  could  the  Confederacy  be 
overthrown.  With  this  view  and  for  this  purpose  the  cam- 
paign of  the  Wilderness  was  planned  and  fought.  When 
Grant  arrived  in  front  of  Richmond  he  erossed  the  James, 
in  pursuance  of  the  design  formed  months  before.  Butler 
haa  failed  to  take  the  city,  and  his  army  was  new  joined  to 
that  which  had  fought  its  way  from  the  Rapidan ;  and  in 
June  the  siege  of  Richmond  was  begun.  Sherman,  mean- 
while, was  marching  and  fighting  daily  in  Georgia,  and 
steadily  advancing  towards  Atlanta;  but  Sigel  had  been 
defeated  in  the  Valley  of  Virginia,  and  was  superseded  by 
Hunter,  who  made  his  way  as  far  as  Lynchburg,  and  was 
then  in  his  turn  repelled.  Hunter's  retreat  left  open  a  road 
to  Washington,  and  Lee  sent  Early  to  threaten  the  national 
capital ;  whereupon  Grant  gathered  np  a  foroe  which  he 
placed  under  Sheridan,  and  that  commander  rapidly  drove 
Early,  in  a  succession  of  battles,  through  the  Valley  of 
Virginia,  and  destroyed  his  army  as  an  organized  force. 
But  the  siege  of  Richmond  still  went  on.  The  Confederates 
were  gallant  and  stubborn,  and  though  Grant  made  numer- 
ous attacks,  he  was  only  partially  successful.  His  army 
reached  out  on  the  right  and  left  on  both  sides  of  the  James, 
but  for  many  months  ho  was  unable  to  get  possession  of 
the  railroads  by  which  Richmond  was  supplied.  The 
government  advised  him  to  abandon  the  attempt,  and  the 
country  was  sometimes  impatient  and  distrustful,  but  Grant 
never  wavered. 

By  September,  Sherman  had  made  his  way  to  Atlanta, 
and  Grant  then  sent  bim  on  his  famous  march  to  the  sea, 
a  route  whioh  the  chief  had  designed  for  himself  six  months 
before.    He  made  Sherman's  success  possible,  not  only  by 


holding  Lee  in  front  of  Riehmond,  bat  by  sending  rainforee- 
ments  to  Thomas,  who  then  drew  off  and  defeated  the  only 
army  whioh  oould  have  oonfronted  Sherman.  Sherman  by 
this  strategy  was  left  unopposed.  Thus  Thomas,  Sheridan, 
and  Sherman  were  all  used  in  furtherance  of  Grant's  plans; 
eaoh  szeeuting  his  part  in  the  great  design,  and  eontrib- 
uting  his  share  to  tne  result  at  which  Grant  was  aiming. 
Sherman  finally  reached  Savannah,  Sebofield  beat  the  en- 
emy at  Franklin,  Thomas  at  Nashville,  and  Sheridan  wher- 
ever he  met  him ;  and  all  the  while  Lee  was  held  near  Bieh- 
mond,  anable  to  send  to  any  part  of  the  theatre  of  w»r  to 
reinforce  any  army,  no  matter  how  threatened  or  assailed. 
Sehofleld  was  now  brought  from  the  West,  and  Fort  Fisher 
and  Wilmington  on  the  sea-coast  were  captured,  so  as  to 
afford  him  a  foothold ;  from  here  he  was  sent  into  the  in- 
terior of  North  Carolina,  and  Sherman  was  ordered  to 
move  northward  to  join  him.  When  all  this  was  effected, 
and  Sheridan  could,  find  no  one  else  to  fight  in  the  Valley, 
Grant  brought  the  great  cavalry  leader  to  the  army  in  front 
of  Riehmond,  and.  making  a  last  effort,  drove  Lee  from  his 
intrenehments  and  captured  Riehmond. 

When  the  final  oampaign  began,  Lee  had  oolleatad  73,000 
fighting  men  in  the  lues  at  Riohmond,  besides  the  local 
militia  and  the  gnaboat  orews,  amounting  to  6000  num. 
Inoluding  Sheridan's  foroe.  Grant  hod  110,000  men  in  the 
works  before  Petersburg  and  Riohmond.  Petersburg  fell 
on  the  2d  of  April,  and  Richmond  on  the  3d,  and  Lee  fled 
in  the  direction  of  Lynchburg.  Grant  pursued  with  re- 
morseless energy,  only  stopping  to  strike  fresh  blows,  and 
Lee  at  last  found  himself  not  only  out-fought,  but  out- 
marched and  out-generalled.  He  was  completely  sur- 
rounded, and  on  Apr.  9, 1865,  he  surrendered  at  Appomat- 
tox Court-house,  in  the  open  field,  27,000  men,  all  that 
remained  of  his  army.  In  ten  days  Grant  had  eaptnred 
Petersburg  and  Richmond,  fought,  by  his  subordinates,  the 
battles  of  Five  Forks  and  Sailor's  Creek,  besides  numerous 
smaller  ones,  captured  20,000  men  in  actual  battle,  received 
the  surrender  of  27,000  more  at  Appomattox,  absolutely 
annihilating  an  army  of  70,000  soldiers.  Daring  tlia  year 
Grant's  entire  loss  among  the  troops  immediately  under  bis 
command,  including  those  in  BuUer's  army,  amounted  to 
12,663  killed,  49,559  wounded,  and  20,498  missing;  total, 
82,720.  He  captured  in  the  same  time  66,512  soldiers ;  of 
the  Confederate  killed  and  wounded  no  return  was  ever 
made.  He  had  destroyed  every  army  opposed  to  him — 
those  of  Lee,  Early,  and  Beauregard,  besides  the  reinforce- 
ments sent  to  Lee  from  all  quarters  of  the  South,  leaving 
at  the  last  not  a  living  man  of  all  those  armies  who  was 
not  a  prisoner.  Hit  forces  had  never  been  more  than  one- 
third  greater  than  those  of  bis  antagonist,  and  be  had  con- 
stantly fought  on  the  offensive.  The  terms  granted  to  Lee 
at  Appomattox  were  so  magnanimous  that  the  whole  pop- 
ulation of  the  South  at  onoe  sought  to  share  their  benefits. 
All  the  other  Confederate  armies  offered  to  surrender,  and 
the  greatest  civil  war  in  history  was  at  an  end. 

Qrant  returned  at  onoe  to  Washington  to  superintend 
the  disbaadment  of  his  armlet.  This  work  was  scarcely 
begnn  when  Pros.  Lincoln  was  assassinated.  It  had  doubt- 
less been  Intended  to  infiict  the  same  fate  on  Grant,  but  he, 
fortunately,  on  account  of  leaving  Washington  earl;  in  the 
evening,  declined  an  invitation  to  aocompany  the  President 
to  the  theatre  where  the  murder  was  committed.  This 
event  made  Andrew  Johnson  President,  but  left  Grant  by 
far  the  most  conspicuous  figure  in  the  public  life  of  the 
country.  He  became  the  object  of  an  enthusiasm  greater 
than  had  ever  been  known  in  Amerioa.  Every  possible 
honor  was  heaped  upon  him ;  the  grade  of  general  was 
created  for  him  by  Congress;  houtes  were  presented  to 
bim  by  oitiiens;  towns  were  illuminated  because  he  en- 
tered them.  Prcs.  Johnson  soon  took  sneh  a  position  in 
polities  as  threw  most  of  those  who  had  supported  the  war 
into  open  hostility  to  him.  At  first  be  had  been  so  bitter 
towards  the  defeated  South  that  Gen.  Lee  asked  Grant's 
interposition  in  his  behalf,  and  it  was  given.  Grant  saved 
Lee  from  prosecation  for  treason  when  Andrew  Johnson 
was  eager  for  it.  But  Mr.  Johnson  soon  beoame  the  ardent 
friend  of  the  former  Confederates,  and  was  believed  by 
many  to  be  plotting  their  return  to  power.  In  this  con- 
jnnetion  all  parties  turned  to  Grant.  Congress  pasted 
laws  to  restrain  the  President  and  giving  Qrant  an  amount 
of  power  unknown  before  to  any  subordinate.  His  posi- 
tion was  extremely  delicate.  He  was  a  soldier,  and  it  was 
his  duty  to  be  subordinate  to  the  President  Tet  the  Pres- 
ident was  in  direct  opposition  to  Congress,  the  law-making 
power.  Grant,  however,  for  a  long  time  was  able  (o  com- 
ply with  the  directions  of  Congress  without  offending  the 
President.  Johnson,  indeed,  sought  to  obtain  the  sanction 
of  Grant's  name  for  his  policy.  He  suspended  the  secre- 
tary of  war,  and  placed  Grant  in  hit  stead,  and  the  soldier 
for  some  months  was  a  member  of  Mr.  Johnson's  eabinet. 
Finally,  however,  it  became  necessary  for  him  either  to 
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break  with  tha  Pretident,  or  by  oomplianos,  u  h«  thonght, 
to  dinbey  the  l»w ;  and  he  refused  to  do  the  latter.  From 
thia  time  Prei.  Johoaon  wu  his  politiekl  »nd  personal  en- 
•my.  Srant's  popularity,  however,  remained  unshaken 
with  those  who  had  supported  the  war,  and  in  18S8  he 
was  eleoted  President  by  large  miJorUies.  He  was  inau- 
gurated on  Har.  4, 18M.  His  trat  administration  was  dii- 
tinguisbed  by  a  eesaation  of  the  strifes  whieh  sprang  from 
the  war,  by  a  large  reduetion  of  the  national  debt,  and  by 
a  settlement  of  the  difficulties  with  England  which  had 
grown  out  of  the  depredations  committed  by  privateers 
itted  oat  in  England  during  the  war.  These  difioulties 
threatened  at  one  time  to  embroil  the  two  nations,  but  they 
were  referred  to  arbitration,  and  the  result  was  a  large 
award  of  damages,  which  were  paid  by  England  to  the  U.  8., 
on  aoeonnt  of  the  injuries  she  had  ooeasioned  or  allowed. 
During  the  latter  half  of  his  administration  a  violent  oppo- 
sition arose  to  Grant,  led  by  men  in  bis  own  party,  who 
were  dissatisled  with  his  eonrse.  He  was,  however,  re- 
elected to  the  Presidency  in  I87S  by  a  larger  vote  and  a 
larger  majority  than  any  oandidate  had  received  sinoe  the 
V.  S.  beoame  a  nation.  (The  figures  in  this  article  are, 
without  exception,  taken  from  the  offloial  returns  now  on 
file  at  Washington.)  Adah  Badiait. 

Grant  Cityi  cap.  of  Worth  oo..  Mo.  It  has  1  bank,  2 
real-estate  offices,  2  newspapers,  2  schools,  lamber  and 
wagon  yard,  2  chnnhes,  2  hotels,  0  stores,  etc.  Pop.  about 
800.  PnB.  "  WoKTH  Co.  Tmiffl." 

Gran'thaoit  town  of  England,  in  the  county  of  Lin- 
coln, on  the  left  bank  of  the  Witham.  Its  ehurch  is  an  in- 
teresting building  of  the  thirteenth  century,  with  a  fine 
spire  273  feet  high.  In  its  grammar  school  Newton  re- 
oeived  his  first  education.  Pop.  of  town,  11028 ;  of  parlia- 
mentary borough,  13,248. 

Grantham,  post-tp.  of  Sullivan  oo.,  V.  H.,  40  miles 
N.  W.  of  Concord.  It  ha*  manufactures  of  lumber,  etc. 
Pop.  SOS. 

Graatkaa,  tp.  of  Wayne  oo.,  N.  C.    Pop.  1823. 

Grant  Isle,  post-tp.  of  Aroostook  co..  Me.,  90  miles 
N.  of  HouUon,  on  the  St.  John's  Kiver.     Pop.  688. 

Gran'ton,  post-v.  of  Biddulph  tp.,  Middlesex  co.,  Ont., 
Canada,  on  the  Qrand  Trunk  Railway,  18  miles  from  Lon- 
don.   It  has  1  weekly  newspaper.    Pop.  about  3$0. 

Grants'bnrgt  post-v.,  cap.  of  Burnett  co.,  Wis.  Pop. 
of  Orantabnrg  tp.  708. 

Grants'Tille,  post-tp.  of  Alleghany  co.,  Md.    P.  1780. 

Grantsville,  post-v,,  cap.  of  Calhoun  co.,  West  Va. 

Grant'Tiiie,  tp.  and  v.  of  Baker  oo.,  Ala.  Pop.  of  r. 
1761 ;  of  tp.  1850. 

GmatTlllei  post-v.  of  Needham  tp.,  Norfolk  eo.,  Mass., 
on  the  Boston  and  Albany  R.  R.,  13  miles  W.  of  Boston. 
It  is  one  of  the  most  attractive  villages  in  the  vicinity  of 
Boston. 

Granvelle  (or  Granveila),  de  (Airrotirs  de  Perre- 
not),  CAnDi.tAL,  b.  at  Besanfon  Aug.  20,  1517,  was  the 
■nn  of  the  Sieur  da  Uranvelle,  prime  minister  to  Charies 
v.;  studied  at  DSIe,  Paris,  Lonvain,  and  Fadna;  became 
bishop  of  Arras  1540 ;  attended  the  Diets  of  Worms  and  Rat- 
isbon  1540,  and  in  1545  was  sent  to  the  Council  of  Trent; 
became  a  prominent  state  councillor  nnder  Charles  V.,  and 
in  1550  took  the  ohanoellorship  of  the  empire  after  his 
ihther's  death ;  negotiated  the  treaty  of  Possau  1552:  ar- 
ranged the  marriage  between  Philip  II.  and  Mary  of  Eng- 
land 1553 ;  eonoladed  the  treaty  of  Cateau-Cambreais  1559 ; 
was  minister  to  the  duchess  of  Parma  in  the  Low  Countries 
1559-84;  beeame  archbishop  of  Mechlin  15S0,  cardinal 
1581,  and  in  1564  retired  to  Besanfon,  compelled  to  leave 
his  office  by  the  clamors  of  nobles  and  people,  led  by  Horn, 
Bgmont,  and  the  prinoe  of  Orange,  for  Qranvelle's  tyranny 
was  of  the  most  odious  type ;  Spanish  envoy  at  Rome 
1570 ;  viceroy  of  Naples  I570-7S ;  became  president  of  the 
■npreme  council  of  Italy  and  Castile  1575;  was  translated 
to  the  archbishopric  of  Beeanfon  1584.  D.  at  Madrid 
Sept.  21,  1586.  He  was  a  man  of  learning  and  ability. 
Of  his  vast  correspondence  a  large  part  has  l>een  printed, 
and  forms  a  valuable  mass  of  material  for  the  historian. 

Granrille,  town  of  France,  in  the  department  of  La 
Hanche,  on  the  English  Channel.  It  it  fortified,  and  has 
manuGuitttres  of  lacea  and  considerable  oyster  and  cod  fish- 
eries.   Pop.  17,180. 

Gran'Tille,  county  of  North  Carolina,  bordering  on 
Virginia.  Area,  760  square  miles.  Its  surface  is  undu- 
lating, the  soil  productive,  yielding  large  crops  of  tobacco 
and  grain.  The  former  product  is  manufactured  for  mar- 
ket. The  oonnty  contains  slate  and  sandstone.  Cap.  Ox- 
ford.   Pop.  24,831. 

Granville,  tp.  of  Jasper  co.,  HI.    Pop.  1240. 


Granville,  post-tp.  of  Putnam  co.,  HI.    Pop.  1668. 

Granville,  post-tp.  of  Hampden  oo.,  Mass.  It  has  4 
churches,  and  manufactures  of  cheese,  kegs,  driuns,  etc. 
Pop.  1293. 

Granville,  a  v.  of  Monroe  oo..  Mo.    Pop.  71. 

Granville,  post-v.  and  tp.  of  Washington  oo.,  N.  T.,  on 
the  Rutland  and  Washington  division  of  the  Delaware  and 
Hudson  Canal  Co.  R.  R.,  65  milec  N.  of  Albany.  Within 
the  limits  of  the  township  are  6  villages,  6  post-offices,  12 
churches,  3  hotels,  IS  stores,  I  bank,  and  several  cheese- 
factories.  Oranville  Female  Seminary  is  located  in  the 
village  of  North  Qranville.  Principal  bnsiness  of  the  town, 
agriculture  and  the  quarrying  and  manufacturing  of  roof- 
ing slate,  mantels,  and  all  articles  of  marbleised  slate.  Pop. 
4003.         Wv.  Haswill,  Bo.  "  Qraitvilli  Rkpobtbr." 

Granville,  a  post-v.  and  tp.  of  Lioking  co., 0.,  6  miles 
W.  of  Newark  and  3  miles  N.  of  the  Central  Ohio  R.  R.  It 
has  a  national  bank,  a  newspaper,  2  hotels,  12  stores,  2 
female  colleges,  is  the  seat  of  Dannison  University,  and  has 
several  mills  and  shops.  Pop.  of  v.  1109;  of  tp.  2127. 
Oeo.  W.  Evas*,  Ed.  "Lickihs  Moicitor." 

Granville,  tp.  of  Mercer  oo.,  0.    Pop.  1234. 

Granville,  tp.  of  Bradford  co..  Fa.    Pop.  1375. 

Granville,  post-tp.  of  Mifflin  co..  Pa.    Pop.  1297. 

Granville,  post-tp.  of  Addison  co.,  Vt.,  23  miles  S.  W. 
of  Montpelier.  It  has  manufactures  of  lumber,  wooden- 
ware,  charcoal,  and  pyroligneous  aeid.    Pop.  726. 

Granville,  post-tp.  of  Milwaukee  co..  Wis.,  on  the  Mil- 
waukee and  St.  Paul  B.  B.,  IS  miles  N.  W.  of  Milwaukee. 
Pop.  2401, 

Granville  (Oraxtillk  Seoroi  Leveson-Gower), 
Earl,  K.  Q.,  D.  C.  L.,  F.  R.  S.,  the  second  eari  of  the 
present  line,  b.  in  London  May  11,  1815 ;  was  educated  at 
Eton  and  Christ  Church,  Oxford;  entered  Parliament  18.16; 
was  nnder-secretary  for  foreign  afi'airs  1840-41 ;  master 
of  the  bnekhounds  1846-48;  viee-preiident  of  the  board 
of  trade  184^1;  foreign  secretary  18S1-S2;  ohanoellor 
■of  the  duchy  of  Laneaster  1855 ;  ambassador  extraordinary 
to  Moscow  1856 ;  lord  president  of  the  council  1855-58 
and  1859-66;  colonial  secretary  1868-70;  secretary  for 
foreign  affair*  1870-74;  also  chancellor  of  London  Uni- 
versity, eonstable  of  Dover  Castle,  and  lord  warden  of  tha 
Cinqne  Porta;  is  an  able  and  distinguished  Liberal  poli- 
tician ;  succeeded  to  the  peerage  in  1846,  and  in  the  same 
year  was  sworn  of  the  privy  council. 

Grape,  the  fruit  of  the  vine;  the  berry  (one  to  four 
seeded)  of  the  climbing  shmbs  of  the  genus  VitU  (order 
Vitaeea),  of  which  species  are  found  in  the  warm  and 
temperate  regions  of  both  hemispheres.  The  Old-World 
cultivated  grapes  are  the  fruit  of  Vitu  vinifera,  which  is 
believed  by  Begel  to  be  the  hybrid  offspring  of  T.  Lnbmta 
and  Y.  tulpina,  both  natives  of  the  U.  8.  and  of  Eastern 
Asia.  V.  mni/*ra  does  not  thrive  in  the  U.  S.  cast  of  the 
Rocky  Mountains,  except  nnder  glass,  but  in  California 
its  varieties  yield  a  very  large  proportion  of  the  vineyard 
products  of  that  State ;  but  numerous  varieties  have  heen 
produced  by  Rogers  and  others  which  are  considered  hy- 
brids of  V.  m'nifera  and  Lnbnuea.  There  are  in  the  U.  S., 
east  of  the  Mississippi,  nine  recognised  species,  besides 
innumerable  varieties,  of  many  of  which  tne  proper  spe- 
cies I*  hard  to  determine.  Of  these  species  we  need  notiee 
only — (1)  Y.  Lahnuca,  which  ranges  from  Canada  south- 
ward to  North  Carolina,  and  indefinitely  westward,  the 
parent  of  a  very  great  number  of  cultivated  sorts,  of  which 
the  Isabella,  Catawba,  Concord,  and  most  other  kinds  raised 
in  the  Northern  U.  8.  in  open  air  are  examples.  (2)  Y. 
mtlpina,  the  Southern  fox,  muscadine,  or  bnllaoe  grape,  not 
found  N.  of  Maryland  ;  of  this  the  scuppemong  is  a  va- 
riety, and  perhaps  also  the  mustang  grape  ( Y.  mtatangieit- 
•is)  of  Texas.  The  Mish,  Thomas,  and  other  Southern 
varieties  are  of  this  species.  (3)  Y.  mttivalu,  or  summer 
grape,  the  parent  of  tne  Delaware,  Herbemont,  Rulander, 
and  other  favorite  kinds.  (4)  K.  eor<ji/ol<a,  the  frost  grape, 
whieh  has  fragrant  flowers.  From  this  stock  have  sprung 
the  Clinton,  the  Taylor,  the  Franklin,  and  a  few  other  cul- 
tivated sorts,  not  generally  of  high  excellence. — The  vine 
is  important,  not  only  as  affording  a  copious  supply  of  ex- 
cellent fruit,  but  it  i*  the  source  from  which  are  derived  all 
genuine  wines,  brandies,  and  the  cream  of  tartar ;  all  of 
which  are  of  such  eommeroial  value  that  they  are  evciy- 
where  subject  to  large  adulterations.  Raisins,  vinegar,  and 
currants  are  also  products  of  the  vine.  The  grapes  of  the 
vini/tra  class  are  readily  distinguished  by  the  fact  that  (as 
a  rnle)  the  skins  do  not  readily  slip  from  the  pulp  within, 
and  that  the  pulp  itself  is  not  so  tough  as  in  most  native 
kinds.  They  are  with  us  reared  only  in  cold  graperies  or 
in  forcing-houses.  The  rules  for  grape-cnltnre  must  vary 
with  peculiaritie*  of  soil,  climate,  variety,  exposure  of  land. 
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eto.  (The  raader  Is  referred  to  the  treatises  of  Strong,  Fal- 
ter, Hussmann,  Harasithy,  Chorltoo,  and  other  specialists.) 

The  culture  of  the  riae  is  rery  ancient,  as  is  shown  by 
the  narrative  of  Koah  and  by  abundant  referenoes  in  all 
the  ancient  literatares.  In  the  U.  S.  grapo-«nItur«  is  of 
rery  recent  origin,  the  foreign  grape  not  suoceeding  well 
except  on  the  Paoifio  slope ;  but  the  readiness  irith  which 
our  native  species  can  be  made  to  afford  valuable  varieties 
for  cultivation  has  caused  a  wonderful  development  of  this 
industry.  California,  Ohio,  New  York,  Missouri,  Illinois, 
and  Pennsylvania  are,  in  the  order  named,  the  principal 
grape-growing  States,  but  grape-oulture  is  fast  developmg 
in  other  States,  especially  southward.  Cryptogamoua  vege- 
table parasites  (Ptroiuupora,  Oiditan,  eto.,  ealled  mildew) 
and  many  insect  enemies  (notably  the  Phylloxera  vutta- 
triz)  attack  the  grapevine,  and  of  late  have  completely 
paralyzed  the  vine-growing  industry  over  large  areas ;  but 
their  effect  has  not  been  very  seriously  felt  as  yet  in  the  U.  S. 

Grape  Grove,  tp.  of  Ray  oo..  Mo.    Pop.  26S0. 

Grapeshot  [Fr.  tnitraille],  a  name  applied  to  several 
kinds  of  artillery  missiles,  but  especially  to  a  duster  of  iron 
balls  grouped  together  aboat  a  spindle  and  held  in  plaoe  by 
iron  disks,  through  which  the  spindle  passes.  Orapeahot 
is  very  effective  agiunst  infantry  in  masses  at  short  range. 

Grape- Sugar.    See  Oldcose. 

Graph'ite  [Or.  ypd!^,  "  I  write,"  ftvm  its  property  of 
leaving  a  distinct  trace  on  paper],  a  form  of  carbon,  usually 
classed  as  a  mineral,  but  supposed  to  be  of  organic  origin 
and  the  ultimate  product  of  the  destructive  distillation  of 
vegetable  or  animal  tissue.  When  pure  it  crystallizes  in 
flat  hexagonal  tables.  Its  specific  gravity  is  1.81,  and  its 
hardness  from  0.5  to  2.  At  it  occurs  in  nature,  graphite 
is  usually  mixed  with  more  or  less  foreign  matter,  consist- 
ing of  silica,  alumina,  lime,  magnesia,  eto.  The  purest 
known  variety  of  natural  graphite,  found  at  Ticonderoga, 
N.  Y.,  consists  of  99.9  carbon.  The  best  Ceylon  graphite 
contains  99  per  cent.,  and  that  from  the  famous  Borrowdale 
mine  in  Cumberland,  England,  87  per  cent,  of  carbon.  The 
inferior  varieties  of  graphite  frequently  contain  50  to  60 
per  cent,  of  foreign  matter.  Qraphite  usually  occurs  in 
metamorphie  rooks,  such  as  gneiss,  granite,  slate,  crystal- 
line limestone,  etc.,  but  it  also  is  sometimes  found  in  trap. 
It  is  often  produced  in  iron  fumaoes,  orystaUizing  in  flat, 
specular  flakes  in  cavities  in  the  cast  iron.  In  many  in- 
stances it  is  seen  to  be  the  direct  product  of  metamorphism 
on  coal,  as  at  Craigman,  Ayrshire,  Scotland,  where  <K>al  is 
altered  by  trap,  and  at  Newport,  B.  I.,  where  the  coal, 
highly  metamorphosed  in  mass,  varies  from  anthraoite  to 
graphite,  and  may  be  classed  as  graphitic  anthracite.  Still 
more  direct  evidence  of  the  conversion  of  vegetable  tissue 
into  graphite  is  seen  in  the  ooating  of  graphite  which  some- 
times covers  the  impressions  of  fossil  plants  in  metamor- 
phosed carboniferous  strata.  Here  it  is  plain  that  the 
graphite  is  the  residual  product  of  the  distillation  to  which 
the  vegetable  tissue  has  been  subjected.  Oraphite  occurs 
most  abundantly  in  somewhat  irregular  sheets  or  in  de- 
tached masses,  occupying  nearly  the  same  plane  in  gneiss, 
slate,  and  other  metamorphie  rocks.  In  these  instances  it 
apparently  represents  collections  of  vegetable  matter,  Nke 
those  which  in  mora  recent  deposits  form  beds  of  coal. 
Graphite  also  occurs  as  a  mora  or  less  abundant  constituent 
of  graphitic  schist,  which  is  probably  but  the  metamorphie 
condition  of  bituminous  shale.  Usually,  these  stratified 
deposits  of  graphite  contain  much  earthy  matter.  Oraphite 
also  frequently  oocors  in  detached  grains,  crystals,  lumps, 
or  masses,  sometimes  of  remarkable  purity.  In  this  cate- 
gory should  be  included  the  specks  and  grains  found  in 
crystalline  limestone  at  Amity,  Orange  CO.,  N.  Y.,  the  flat- 
tened crystals  of  Ticonderoga,  N.  Y.,  the  larger  masses 
found  in  trap  at  the  Borrowdale  mine,  Bngland,  and  per- 
haps those  of  the  no  less  famous  Alibert  mine,  Siberia. 
In  some  of  these  cases  the  graphite  is  almost  ohemioally 
pure,  and  it  seems  to  have  crystallised  out  of  its  associa- 
tions, as  it  does  in  cast  iron.  The  detached  masses  or  par- 
ticles of  graphite  which  occur  in  limestone  probably  repre- 
sent the  carbon  of  the  soft  parts  of  the  animals  of  which 
the  shells  and  hones  have  supplied  the  calcareous  matter. 
Many  unchanged  limestones  contain  asphalt  and  petro- 
leum, and  these,  in  the  process  of  metamorphism,  may,  by 
the  loss  of  their  hydrogen,  be  left  as  masses  or  specks  of 
nearly  pure  carbon.  The  graphite  which  is  sometimes 
found  filling  fissures  in  crystalline  roeks  is  perhaps  the 
product  of  tne  metamorphism  of  asphaltic  veins  or  asphal- 
tic  coals  like  albertite,  grahamite,  cnapapote,  etc. 

The  uses  of  graphite  in  the  arts  are  very  varied.  It  is 
a  good  conductor  of  electricity,  and  is  frequently  employed 
for  coating  moulds  in  slectrotyping.  It  is  also  an  excellent 
lubricant,  and  is  frequently  added  to  the  compositions  ap- 
plied to  the  bearings  of  machinery  to  reduce  friction.  The 
great  consumption  of  graphite,  however,  is  for  the  monu- 


fisoture  of  orncibles  and  pencils.  Althongh  in  certain  cir- 
cumstances graphite  will  burn,  producing  carbonic  acid, 
yet  it  is  practicably  infusible.  When  mixed  with  clay  and 
moulded  into  crucibles,  it  forms  one  of  the  most  refractory 
substances  known,  and  supplies  the  material  from  which 
the  best  crucibles  used  in  chemistry  and  metallurgy  are 
made.  For  the  manufacture  of  pencils  only  the  finer  vari- 
eties of  graphite  are  used.  Where  it  ocean  in  blocks  of 
considerable  size  and  great  purity,  it  is  sawed  in  sheeti, 
and  these  ara  again  out  into  rods  which  ara  inserted  in 
wooden  holders.  The  graphite  obtained  from  the  Borrow- 
dale mine  was  largely  used  in  this  way,  and  the  pencils 
made  from  it  wera  in  such  repute  that  the  material  was 
sometimes  sold  at  940  the  pound.  The  Silterian  graphite 
from  the  Alibert  mine  is  also  used  in  the  same  way  for 
the  manufacture  of  pencils,  the  monopoly  of  which  has 
been  enjoyed  by  A.  W.  Fabcr  of  Stein,  Germany.  This 
house  has  consumed  nearly  100  tons  of  Siberian  gnphita, 
brought  by  a  long  and  expensive  overland  route  from  the 
frontier  of  China.  Although  the  pencils  made  from  the 
purest  natural  graphite  are  most  highly  esteemed,  nearly 
all  those  used  at  toe  present  day  are  manufactured  from 
graphite  which  is  washed  free  from  its  impurities,  ground 
to  an  impalpable  powder,  and  then  consolidated  by  pres- 
sure, with  or  without  cement.  For  the  harder  pencils  a 
considerable  quantity  of  fine  clay  is  mixed  with  the  pow- 
dered graphite. 

The  great  source  of  supply  of  graphite  to  oommeree  and 
the  arts  at  the  present  time  is  Ceylon.  Most  of  the  product 
of  this  island  is  carried  to  England  for  distribution  or 
manufacture.  It  varies  much  in  purity,  some'being  almost 
entirely  free  from  foreign  matter — being  second  only  to  the 
Ticonderoga  graphite  in  purity — while  other  varieties  con- 
tain large  quantities  of  earthy  matter.  These  different 
grades  are  applied  to  different  uses,  (he  finer  qualities  serv- 
ing fbr  the  mannfaoture  of  pencils,  the  coarser  for  cruci- 
bles, eto.  Oraphite  is  also  produced  in  considerable  abun- 
dance from  Hamon,  Sweden;  from  Passau,  Bavaria; 
Schwarsbach,  Bohemia ;  Stiermark,  etc.  It  has  also  been 
recently  discovered  in  the  province  of  Nelson,  New  Zealand. 
In  the  U.  S.  graphite  occun  at  innumerable  localities,  but 
is  mined  only  at  Sturbridge,  Mass.,  Ticonderoga  and  FiEh- 
kill,  N.  Y.,  Brandon,  Vt.,  Wake,  N.  C,  and  at  the  Eureka 
mine,  Sonora,  Cal. ;  the  latter,  it  is  said,  can  yield  lODD  tons 
per  month.  Important  deposits  of  graphite  are  also  known 
to  exist  in  Canada,  the  most  considerable  of  which  is  per- 
haps that  of  Buckingham  on  the  Ottawa  River,  10  miles 
above  Ottawa  City.  This,  like  most  of  the  New  England 
and  New  York  graphite,  occurs  in  gneiss  and  crystalline 
limestone,  and  is  mixed  with  much  foreign  matter,  from 
which  it  needs  to  be  freed  by  crushing  and  washing.  The 
impurities  contained  in  or  associated  with  graphite  ara 
of  two  kinds — (1)  the  foreign  matter  of  the  rock  which 
contains  it;  and  (2)  earthy  material  intimately  blended 
with  it.  From  the  former  it  may  often  be  easily  separated 
by  washing.  The  latter  is  an  inherent  impurity,  ake  the 
ash  in  coal,  and  its  character  and  quantity  determine  the 
value  and  uses  of  the  material.  Sometimes  it  exists  as 
a  mere  trace,  as  in  the  Ticonderoga  graphite,  or  it  may 
amount  to  more  than  SO  per  cent,  of  the  mass.  The  mar- 
ket-value of  graphite  is,  however,  not  directly  proportioned 
to  the  earthy  matter  or  ash  it  contains,  as  even  when  this 
is  in  largo  amount,  if  very  fine  and  equally  diffused,  it  may 
not  forbid  the  employment  of  the  material  for  the  manufac- 
ture of  pencils  and  other  uses  for  whioh  a  kind  is  demanded 
that  commands  a  high  price.  For  the  manufacture  of  cru- 
cibles, graphite  may  contain  much  ash,  provided  the  quan- 
tity of  lime,  magnesia,  etc.  is  small.  Much  of  the  alkalies 
or  alkaline  earths  renders  the  substance  fusible.  The  mar. 
kct-price  of  graphite  has  varied  much  within  a  few  years, 
but  the  average  commercial  quality  applicable  chiefly  to 
the  manufacture  of  crucibles  is  worth,  at  wbolceali:,  from 
$150  to  $300  per  ton.  3.  S.  Newberrt. 

Graph'otype,  a  process  by  which  prints  are  made 
without  engraving.  A  tablet  of  prepared  and  compressed 
chalk  is  used,  and  upon  it  the  draughtsman  makes  hi* 
drawing  with  a  peculiar  ink.  The  tablet  is  gone  over  with 
a  brush  in  such  a  way  as  to  leave  the  inked  parts  in  relief. 
The  chalk  is  now  hardened  by  an  appropriate  prooess,  and 
from  it  electrotypes  may  be  taken.  Well-made  giaphotype 
plates  sometimes  afford  prints  of  much  merit. 

Grap'tolite,  a  name  given  to  fossil  aealephs  of  the 
genus  Oraptolithui  and  its  allied  genera ;  named  "  written 
stone "  fVom  the  slender  black  tracings  leil  by  the  fossils 
upon  the  slates  where  they  occur.  They  first  appear  in 
very  early  Lower  Silurian  rocks,  and  finally  disappear  in 
the  Clinton  group  of  the  Upper  Silurian.  They  were  some- 
what closely  allied  to  the  living  sertularians,  and  some 
have  found  in  them  bryosoan  affinities. 

Graslitz,  town  of  Bohemia,  near  the  frontier  of  Saz- 
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ony.     It  has  mHnafltotarM  of  mnsiosl  and  mathemstieal 
instrnmentc  and  of  looking-glaMes.    Pop.  5788. 

Grass,  tp.  of  Spencer  co.,  Ind.     Pop.  1S71. 

Gra8S>Cloth,  n  popular  name  for  fabrioi  mada  of  the 
fibre  of  the  Rauie  (wnich  we),  the  Bahieria  Hte«a, mana- 
iaetorod  ohiefly  in  Alia,  but  of  late  to  fome  extent  in  Eu- 
rope. The  graw-olotha  are  extremely  durable^  and  often 
very  beantiful. 

Graase^  town  of  France,  in  the  department  of  Alpes- 
Harilimes.  Its  main  industry  is  the  mannfaoture  of  ca- 
nnoea  and  perfumes  from  odoriferous  flowers,  for  wbioh  it 
is  very  celebrated.     Pop.  12,015. 

Grfts'se  (JoHAirx  Oeoro  Tdeodor),  b.  at  Qrimma,  Oer- 
nany,  Jan.  13,  1814 ;  studied  philology  and  literary  his- 
tory at  Leipsic  and  Halle;  became  collaborator  in  the 
Krenischula  at  Dresden,  and  in  18-13  private  librarian  to 
the  king  of  Saxony ;  in  1818  inspector  of  the  cabinet  of 
coins  and  medals,  in  1852  director  of  the  collection  of  por- 
eelain,  in  1853  Hofrath,  and  in  1864  director  of  the  Green 
Vaults  at  Dresden.  Author  of  Lehrbuck  der  Allgtmeintn 
LilerutmrgaekiekU  (4  Tols.,  1851-59)  ;  a  Handbnck  of  the 
same  (4  vols.,  1844-50);  Z>i«  Say*  vom  Ewigen  Jade» 
(1844);  Bib/iotkeca  Ptychotogiea  (1845);  Vit  Sage  eom 
Ritter  Tannkiiiuer  (1846)  ;  Beitr'dg*  zur  LUeratur  und  Sage 
dee  ilitttlalten  (1850);  Handbuck  der  AltennHmiematik 
(1852);  BeilrHge  tar  Oeeekiekte  der  Ge/UtebiUnerei  (1853) ; 
Orhie  PiclM*  (1881);  a  translation  of  Oeela  KomaHorum 
(1842) ;  Sagenbuck  dee  Preuteiteken  Slaatee;  Trteor  de  livree 
rareeei  prfcieiuc  (7  Tols.,  1858-87,  with  subseiinent  supple- 
mentary volumes). 

Grasse,  de  (Fra!C90is  Joseph  Paul),  CocifT,  and  Mar- 
quis de  Grasse- Tilly,  b.  at  Valette,  Provence,  in  1723 ;  en- 
tered a  galley  of  the  Knights  of  Malta  in  1734,  and  served 
against  the  Moors  and  Turks ;  was  transferred  in  1749  to 
the  French  navy;  became  a  lieutenant  in  1754,  captain  in 
1762,  rear-admiral  in  1778,  eke/ d'eeeadre  in  1779.  Having 
long  been  one  of  the  most  renowned  of  French  captains, 
and  having  an  equal  reputation  for  skill  and  valor,  he 
sailed  for  America  in  1781 ;  contributed  essentially  to  the 
reduction  of  Yorktown,  and  afterwards  served  with  great 
distinction  in  the  West  Indies ;  but  was  surprised  by  the 
superior  force  of  the  British  admiral  Rodney,  and  utterly 
dafeatad  Apr.  12, 1782.  D.  at  Paris  Jan.  11,  1788,  while 
holding  the  rank  of  lieutenant-general  of  the  naval  foroes. 

Gras'ses.  1.  The  grasses  or  Graminacess  form  one  of 
the  largest  natural  orders  in  the  vegetable  kingdom,  and  are 
distributed  over  the  whole  earth.  The  albumen  of  the 
seeds  and  the  nutritious  herbage  form  the  chief  part  of  the 
food  of  man  and  the  herbivorous  animals.  None  of  the 
femily  are  known  to  be  deleterions,  aitbongh  the  darnel 
(Loliam  temnleHtum)  has  nntil  recently  been  so  regarded. 
The  stems  of  grasses  often  contain  large  quantities  of  sugar, 
as  in  the  maiie,  sorghum,  and  sugar-cane.  The  latter  is 
the  well-known  source  of  supply  for  the  greater  part  of  the 
sugar  known  in  commerce.  Besides  these  uses,  certain 
members  of  the  order  are  applied  in  the  regions  where 
they  grow  to  a  multiplicity  or  purposes.  It  is  doubtful 
whether  the  natives  of  the  East  could  survive  without  the 
bamboo,  which  they  use  in  constructing  their  dwellings,  in 
making  mats,  cordage,  rafts,  boats,  sails,  masts,  musioal 
instruments,  and  weapons.  Man,  by  observing  the  pro- 
oesses  of  nature,  has  in  some  oases  usefully  applied  cer- 
tain species  of  giaises  to  prevent  the  encroachments  of  the 
sea,  tne  fibrous  and  interlacing  roots  serving  admirably  to 
bind  the  shifting  sands.  Our  own  Calamagroitie  arenaria 
is  used  in  this  way  on  the  coasts  both  by  individuals  and 
by  the  government.  Much  land  is  thus  reclaimed  which 
wonld  else  bo  given  over  to  the  ocean.  The  grasses  are 
eminently  social  plants,  in  cool  climates  usually  grow- 
ing together  and  farming  a  green  sward.  Often,  however, 
they  are  tufted  and  scattered  in  little  groups,  as  in  the 
ease  of  the  Aira  flexuoea,  or  hair-grass.  There  is  no  kind 
of  soil  apparently  that  is  not  adapted  for  soma  grass.  They 
flourish  in  meadows  and  alluvial  bottoms,  on  the  banks  of 
rivers  and  streams,  by  the  seaside,  and  often  in  the  water. 
Again,  other  species  live  in  the  clefts  of  rooks,  on  dry 
lands,  or  even  in  deserts.  They  range  through  all  climates. 
The  extreme  alpine  and  arctic  regions  see  them  thriving, 
and  in  the  4ropies  they  are  everywhere  abundant.  It  is  a 
waste  indeed  where  there  is  no  form  of  grass.  Some  of 
them  are  annual  in  habit  and  some  perennial.  They  have 
fibrous  roots,  and  often  runners,  as  in  the  case  of  the  quick- 
grass  (  Tritieum  repetu),  which,  spreading  by  its  Vigorous 
root-stocks,  takes  entire  possession  of  a  field,  and  is  a  great 
pest  to  the  agriculturist.  The  stem  of  grasses  is  called  a 
eulm.  It  is  often  hollow  and  jointed,  with  a  siliceous  ooating, 
closed  and  swollen  at  the  joints.  The  leaves  are  two- 
ranked,  having  many  fine  veins  running  parallel  to  the 
midrib ;  this  and  the  stem-structure  of  course  shows  them 
to  be  endogenous  in  charaeter.  The  leaves,  which  are 
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sheathing,  often  have  the  sheaths  prolonged  into  an  ap- 
pendage called  the  ligule.  The  flowers  are  arranged  in 
spikes,  as  in  the  timothy  {Pkleum  pratenee),  or  in  panicles, 
as  in  the  bent-grass  (Agroetia). 
These  spikes  and  panicles  differ 
greatly  as  to  their  degree  of  con- 
centration or  difl'usion,  and  the 
flowers  themselves  as  to  their  ap- 
endages.  Some  are  armed  with 
ong  awns  or  bristles,  as  in  the  bar- 
ley. The  stamens  are  usually  three, 
with  anthers  attached  only  by  one 
point,  or  what  is  called  vereatiU, 
The  styles  are  two,  with  feathery 
stigmas.  The  flowers  are  enclosed 
by  two-ranked,  imbricated  bracts. 
The  outer  ones  ar«  called  flumes, 
,„,  .     and  the  inner  ones,  or  palit;  are 

'^h"ed^.i^l.;n;i/n?:'"""«-^'«-  The  p^Tianth  if 
«ed,  showing  the  flow-  present  consists  of  very  small  mem- 
er  with  Its  palets  rsls-  branons  hypogynous  scales,  one  to 
ed  above  the  glumes,  three  in  number,  distinct  or  united. 
They  are  termed  equamuUi.  The  f^uit  is  a  caryopeit,  or 
fruit  in  which  the  seed  completely  fills  the  cell  and  adheres 
to  the  pericarp.  Embryo  small,  on  the  outside  and  at  the 
base  of  the  flooiy  albnmen.  These  humble  plants,  which 
form  our  out-door  carpet,  are,  in  their  way,  as  beautiful  as 
any  of  their  prouder  associates.  They  are  often  used  for 
dry  bouquets  and  in-door  ornamentation,  when  their  grace 
of  form  and  varying  shades  of  color  make  them  highly 
Valued.  The  prairie  and  herd  grasses  arc  especially  lovely, 
both  in  the  fields,  which  some  of  them  tinge  with  their 
ruddy  smoke,  and  in  parlor  vases.  W.'W.  Bailst. 

Grass'hopper,  a  term  popularly  and  very  loosely  ap- 
plied in  America  to  all  sorts  of  saltatorial  Orthoptera.  It 
IS  particularly  used  to  designate  the  Rooky  Mountain  lo- 
osst  (CWopteiMM  eprelue),  which  in  certain  years  proves 
such  a  soonrge  in  ranch  of  the  country  lying  W.  of  the 
Mississippi.  (See  Locust.)  Popular  misapplication  of 
terms  is  onon  extremely  oonfnsing,  and  should  not  be  en- 
couraged. The  above  insect,  wbieb  is  so  generally  mis- 
oalled  "  grasshopper,"  is  in  reality  a  locust,  belonging  to 
the  very  same  family  as  Um  locust  of  Scripture,  the  well- 
known  migratory  loenst  of  Asia.  In  order  to  properly  re- 
strict the  term  "  grasshopper "  as  it  is  restricted  entomo- 
logicaliy,  it  will  be  best  to  follow  Harris,  the  father  of  pop- 
ular entomology  in  America,  and  briefly  charaotariie  tha 
three  principal  divisions  of  the  saltatorial  Orthoptera,  as 
follows :  Cbickbts  (Acbetidss  of  Westwood)  are  distin- 
guishable from  the  others  by  invariably  having  the  wing- 
covers  placed  horiiontally  on  the  back.  They  have,  with 
few  exceptions,  but  three  joints  to  the  tarsi  or  feat,  and  as 
they  usually  live  in  holes  away  from  the  light,  their  organs 
of  hearing  and  feeling,  the  antennee,  are  very  long,  while 
those  of  sight  are  generally  small.  Orasshoppxbs  (Grylli- 
dSB  of  Westwood)  may  be  distinguished  by  having  four 
joints  to  the  feet.  The  wing-covers  are  roofed,  and  slope 
downward  at  the  sides  of  thjs  body;  they  are  long  and  wide, 
and  those  of  the  male  are  furnished  at  the  base  with  a 
talc-like  plate,  which  produces  the  usual  chirrup  as  the 
wings  are  rubbed  sharply  over  one  another.  The  female 
is  distinguished  by  having  an  exserted  or  sabre-shaped 
ovipositor.  Most  grasshoppers  are  gi«en,  and  their  legs, 
though  longer,  are  not  so  muscular  as  those  of  locusts. 
They  are  mostly  nootamal  insects,  and  their  antennm  are 
consequently  long  and  tapering.  They  are  also  more  soli- 
tary, never  migrating  in  multitudes,  like  locusts.  A  few 
of  the  larger,  tree-inhabiting  species  'are  called  katydids, 
well-known  insects  peculiar  to  America.  Locdsts  (Loousti- 
dm  of  Westwood)  are  distinguished  from  the  above  insects 
by  having  much  shorter,  thread-shaped  antennee,  which 
terminate  abruptly,  or  are  sometimes  even  club-shaped. 
The  feet  appear  on  the  under  side  five-jointed,  but  are  in 
reality  only  three-jointed,  the  basal  joint  being  long,  with 
two  impressions  nndemeath.  They  nearly  all  agree  in 
baring  straight,  narrow  wing-covers,  lapping  over  and 
fbrming  a  ridge  on  the  back.  The  female  has,  instead  of 
the  projecting  piercer  of  the  grasshopper,  four  short  bomy, 
cuneiform  projections,  placed  in  pairs,  and  opening  and 
shutting  opposite  to  eacu  other.  Their  stridulation  is  pro- 
duced by  rubbing  the  posterior  femora  or  thighs  against 
the  prominent  nerves  of  the  wings  while  resting  on  the 
fore  legs.  They  are  more  robust,  more  muscular,  than 
grasshoppers,  are  essentially  social  and  diurnal  insects, 
and  their  wing-oovers,  being  so  much  narrower,  do  not  so 
impede  their  passage  throngh  the  air.  C.  V.  Rilbt. 

Grasshoppert  tp.  of  Atchison  eo.,  Kan.    Pop.  1148. 

Grass'hopper  Falls,  post-r.  and  tp.  of  Jefferson  co,, 
Kan.,  is  centrally  located  in  a  fine  agricultural  region,  25 
to  30  miles  distant  from  Leavenworth,  Lawrence,  Topeka, 


642 


GRASS  LAKE— GRATIS. 


and  Atohiaon,  the  four  prineipkl  oities  of  the  State,  at  the 
crosging  of  the  Kaniaa  Central  and  the  Atohiton  Topeka 
and  Santa  Fi  R.  K.  It  hai  2  newipapers,  2  banks,  a  graded 
■chool  of  five  departments,  2  fine  milla,  a  large  woollen-fac- 
tory, 3  hotels,  5  ohurohes,  and  the  usual  number  of  stores 
and  shopa.  It  is  situated  on  the  Qrasshopper  River,  and 
has  ao  ezoellent  water-power.  Pop.  of  t.  803 ;  of  tp.  1943. 
S.  Weatbb,  Ed.  "New  Era." 

Grass  Lake,  post-tp.  of  Jackaon  oo.,  Hioh.,  on  the 
Central  R.  R.,  66  miles  W.  of  Detroit.     Pop.  2042. 

Grass'mana  (Uebhaiih  OCkther),  b.  at  Stettin,  Prus- 
sia, Apr.  15,  1S09  ;  was  an  instmctor  in  Stottin  1834-52; 
took  his  fiather's  profeasorahip  of  mathematics  in  the  gym- 
naaiam  of  Stettin  1852.  Haa  published  philological  works 
of  importance,  but  is  chiefly  distinguished  for  his  profound 
treatises  upon  the  theory  of  mathematics. 

Grasa-Moth,  a  name  applied  to  (ho  lepidopterous  in- 
sects of  the  genus  Cramhut  and  family  Pyralidie.  They 
are  extremely  abundant  in  this  country  in  the  summer  in 
paaturea  and  hay-flelds.    C.  mutabilis  is  a  common  apocies. 

Grass  of  Pamaa'sns,  the  popular  title  of  the  genus 
Pamaatia  of  amooth  herbs,  now  generally  referred  to  the 
order  Sazifragaceie,  growing  mostly  in  cold  regions  of  both 
continents.  The  U.  S.  has  five  or  six  apeciea,  of  which  one, 
P.  paltutrit,  rare  in  this  country,  is  the  common  grass  of 
Parnasaus  aJT  Europe. 

Grass  Oil,  a  rolatile  oil  extenairely  distilled  in  the 
Eaat  Indica  from  Xudropogott  Sekananthiu,  A.  mnricatu; 
A.  nar<lu$,  A,  Iiearaneuta,  and  other  grassea.  It  ia  used  in 
scenting  honey  soap  and  in  adulterating  oils  of  geranium 
and  roacs ;  in  perfumery  it  ia  called  oil  of  oitronella.  Cey- 
lon exports  tons  of  thia  oil  annually. 

Grass  Tree  [so  called  from  the  long  grass-like  leaves], 
a  genua  {Xanthorrhaa)  of  long-lived,  tree-like,  liliaceous 
plants,  somewhat  resembling  the  Yucea  in  habit.  They 
grow  in  Tasmania  and  Anstrnlia.  Their  leaves  are  not 
stiff  and  sharp  like  the  leaves  of  yucca,  but  are  gathered 
as  food  for  cattle.  The  tender  base  of  the  leaves  is  ediblo 
and  agreeable.  The  tree  abounds  in  a  balsamic  gum  which 
has  been  used  in  medicine.  There  ten  several  speoics,  of 
which  X.  kiulilU  and  humilu  are  beat  known.  Tno  "  graaa 
tree  gum "  is  obtainable  ia  inexhaustible  quantities,  and 
has  been  recommended  as  a  souree  of  illnminating  gas  and 
of  picrio  acid. 

Grass  Valley«  in  Hamboldt  oo.,  ITev.,  10  miles  8.  B. 
of  Winnemuoca,  contains  50,000  acres  of  fertile  land,  but 

ia  deficient  in  aurfaoe-water.     Elevation,  4300  feet Qrabs 

Valley,  a  v.  of  Auatin  tp.,  Humboldt  eo.,  Ner.     Pop.  27. 

Grass  Talley,  post-v.  and  tp.  of  Nevada  eo.,  Cal.,  is  the 
oentre  of  the  chief  gold  quarts-mining  district  of  the  State, 
from  which  source  it  derives  the  principal  part  of  its  busi- 
ness. It  haa  6  churches,  2  orphan  asylums,  high,  inter- 
mediate, and  preparatory  public  schools,  3  banks,  a  numlwr 
of  hotels,  I  daily  and  1  weekly  newspaper,  2  foundries,  1 
planing-mill,  quarts-mills,  etc.  It  ia  12  miles  distant  from 
the  Central  Pacific  R.  R.  at  Colfax,  with  which  it  will  be 
ahortly  connected  by  rail.  Gross  Valley  is  the  seat  of  a 
Roman  Catholic  bishop.     Pop.  7063. 

Chas.  U.  Hitcbell,  Pbop.  "  Dailt  TTxioh." 

Grass  Valley,  tp.  of  Lander  oo.,  Nev.    Pop.  20. 

Grass-wrack,  called  Eel-gTaas  in  the  U.  S.,  the 
Zoilera  inartua,  a  salt-water  plant  of  the  order  Naiadaeeas, 
growing  in  covea  and  aea-ditohea,  alwaya  under  water.  It 
grows  upon  both  continents,  and  ia  need  to  weave  into  the 
eoveringa  of  flasks,  as  a  material  for  stuffing  paillaisses  and 
cushions,  and  as  packing  for  glasa  and  queenawaie.  In  the 
U.  S.  it  is  gathered  like  aea-weed,  chiefly  aa  a  mannra. 
Several  other  species  of  the  genua  are  described.  ■ 

Gras'ay  Creek,  tp.  of  Mitehell  oo.,  N.  C.    Pop.  514. 

Gras'ay  Fork,  tp.  of  Jackson  co.,  Ind.    Pop.  1188. 

Gras'ay  Monn'tain,  tp.  of  Oroenville  co.,  B.  C.  P.  1335. 

Gra'tian,  or  Gratia'niis,  the  founder  of  the  scienee  of 
eanon  law,  was  b.  in  the  latter  part  of  the  eleventh  century, 
and  entered  the  convent  of  Clasae,  near  Ravenna,  whenee 
lye  removed  to  that  of  St.  Felix  de  Bologna.  Here  he  wrote 
his  BeeretHm,  and  sent  it  to  the  pope,  Alexander  III.,  who 
in  reward  appointed  him  bishop  of  Chiusi.  The  Dtcntum 
is  a  oomplets  and  ayatematised  collection  of  all  the  eauons 
issued  by  the  popes  and  councila.  It  is  divided  into  three 
parts :(!)/><  if«ni«(«riu, subdivided  into  101  ditttnelioiut; 
(2)  De  Negotiu,  anbdivided  into  36  eaiwe,-  (3)  De  Sacra- 
mentie,  anbdivided  into  five  diaCttieltofteff.  There  existed 
earlier  colleetions  of  this  kind,  but  they  were  vastly  in- 
ferior to  that  made  by  Gratian,  and  the  scienee  of  canon 
law  was  not  taught  in  the  theological  schools  until  after 
the  publication  of  the  DecretHm.  As  Oratian  never  doubted 
the  authority  of  the  False  Decretals,  and  as  his  collection 
was  used  and  referred  to  for  more  than  three  centuries  with- 


out comment  or  reservation,  it  contributed  vary  mueb  to  the 
establiahment  of  the  dootrine  of  the  pope's  authority  as 
above  the  eanon  law,  absolute  and  unrestrained;  of  the 
exemption  of  the  clergy  f>om  the  secular  jurisdiction,  etc 
In  1580,  under  Pojpe  Gregory  XIII.,  a  critically  revised 
and  corrected  edition  of  the  Decretum  was  published  in 
Rome^  forming  the  first  part  of  the  whole  Uorput  Jurie 
Canonin. 

Gra'tian  (Qratianus  Acqustcs),  Roman  emperor,  son 
of  Valentinian  I.  and  grandson  of  Oratianus  Fnnarins, 
a  soldier  of  humble  origin,  chiefly  distinguished  for  his 
strength.  The  grandson  was  b.  at  Sirmium,  in  Pannonia, 
Apr.  19,  359  A.  c;  was  declared  consul  SM,  and  Angoiitus 
in  367;  was  educated  by  Ansonius  the  poet;  succeeded  his 
father  in  375,  jointly  with  Valentinian  II.,  bis  half-brother, 
his  uncle  Valena  alao  reigning  in  the  East  until  378,  when 
Gratian  succeeded  him,  but  in  379  gave  the  dominion  of 
the  Eaat  to  Theodosiua  I.  He  was  a  Chriatian,  and,  though 
he  peraecuted  heathenism,  was  a  man  of  justice  and  rirtue, 
but  of  somewhat  feeble  and  luxurions  eharacler.  His  wars 
against  the  barbarians  were  measurably  sueeasafal.  He 
lived  chiefly  at  Treves,  and  was  murdered  Aug.  23,  383  A.  D., 
by  Andragathiua,  a  follower  of  Maximus,  who  suooeeded 
him  as  emperor. 

Grati'ola  [once  called  Oratia  Dei, "  Qod's  grace,"  from 
its  supposod  medicinal  virtues],  a  genua  of  herbs  of  the 
order  ScrophulariaccsD.  The  V.  S.  have  numerous  species, 
none  of  them  important.  The  hedge  hyssop  {O.  ojfficinalie) 
of  Europe  and  some  South  American  species  have  been 
used  in  medicine. 

Gra'tiot,  oonnty  of  Michigan,  near  the  oentre  of  the 
southern  peninaula.  Area,  576  aquaro  milea.  The  soil  is 
productive,  and  ia  well  timbered  with  pine.  Wool,  grain, 
and  lumber  are  the  chief  prodnots.  Cap.  Ittiaca.  Pop. 
11,810. 

Gratiot,  post-v.  of  Licking  and  HnsUngnm  oos.,  0. 
Pop.  228. 

Gratiot,  post-tp.  of  La  Fayetto  oo.,  Wis.,  on  the  Min- 
eral Point  R.  R.,  and  on  the  IlUnoia  State  line.   Pop.  1718. 

Gratiot  (Charles),  b.  in  Missouri  in  1788;  gradu- 
ated at  the  U.  S.  Military  Academy  in  1806,  and  entered 
the  army  as  second  lientenant  of  engineers ;  promoted  to 
be  captain  in  1808,  m^Jor  1815,  lieutenant-colonel  1819, 
and  colonel  and  chief  engineer  U.  6.  A.  (brevet  brigadier^ 
general)  1828.  In  the  war  with  Great  Britain  (1812-15) 
he  served  with  distinction  as  chief  engineer  of  the  K.  W. 
army;  subsequently  in  the  constrnotion  of  fortifioations  to 
1838,  when  placed  in  command  of  the  corps  of  engineers, 
which  position  he  held  till  Deo.,  1838,  when  he  was  dis- 
missed oy  the  President  for  having  failed  to  pay  into  the 
treasury  certain  balances  of  money  placed  in  his  hands  for 
public  purposes,  etc.  Gen.  Gratiot  memorialized  the  IT.  8. 
Senate  in  1852  for  an  expression  of  opinion  as  to  ths 
legality  of  his  diamissal,  which  petition  was  referred  to  the 
committee  on  the  judiciary,  who,  deeming  eneh  expression 
inconsistent  with  their  duty,  asked  to  be,  and  were,  dis- 
charged from  the  ftirther  consideration  of  the  snbjeet ;  but 
in  their  report  they  say, "  The  career  of  the  petitioner  during 
a  long  period  of  nearly  forty  years  is  a  matter  of  history 
that  may  justly  excite  the  pride  and  admiration  of  every 
American  oitiico.  Bravo  in  battle,  he  presided  for  a  long 
time,  with  distinguished  honor  and  ability,  at  the  bead  of 
one  of  the  most  difficult  and  arduous  bnfeaus  of  tho  military 
department,  and  has  left  to  the  country  lasting  monnmenls 
of  his  skill  and  science  in  the  construction  of  various  mu- 
nificent fortifications."  .  .  .  "While  thns  honorably  and 
usefully  employed  he  was  constantly  confided  in  by  his 
country,  ana  never  abused  her  confidence  in  the  diaburae- 
ment  of  immense  sums  of  money,  and  lived  honored  and 
respected  by  all  classes  of  men,  with  no  taint  of  suspicion 
attaching  to  his  name."  In  support  of  his  plea  that  the 
power  exercised  by  the  Preaident  in  summarily  dismissing 
him  was  arbitrary  and  illegal,  Oen.  Gratiot  exhibited  a 
mass  qf  testimony  which  the  committee  said  was  entitled 
to  be  "calmly  weighed  and  measured;"  and  ia  support  of 
hia  second  plea,  he  denied  totally  the  truth  of  the  charge 
of  defalcation,  and  contended  "  that  a  Just  and  logai  a4)ust- 
ment  of  his  accounts  will  bring  the  U.  8.  in  debt  to  bim — 
that  he  was  then,  and  is  now,  prepared  for  an  equitable 
settlement."  In  conclusion,  the  committee  reported,  "It 
seems  to  the  committee  that  both  the  pleas  are  reasonable, 
and  should  receive  attention,  urged  as  they  are  with  the 
earnestness  of  conscious  rectitude  by  a  gallant  soldier,  who 
has  acquired  a  right  to  be  heard  from  the  blood  he  has 
spilled  in  battle."  The  ease  of  Gen.  Graitiot  was  never 
afterwards  reopened,  and  after  holding  a  elerkahlp  in  the 
land  office  at  Waahington  from  1840  to  1855,  he  died  in  des- 
titute circumstances  at  St.  Louis,  Mo.,  May  18,  1855. 

G.  C.  SnufOHS. 

Gnit'is,  post-tp.  of  Preble  oo.,  0.    Pop.  2023. 
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Gm'tins  Falia'cnii,  a  Bamaa  poet  of  whom  nothing 
is  known  bat  the  three  following  ciraumstanoes :  he  wu  a 
eontemporar;  of  Virgil  (see  Ovid,  EpiiUafrom  Ponttu  IV., 
16, 33) ;  he  wrote  a  poem  upon  the  chase  entitled  Cgutgeti- 
eo»  Libtr;  and  this  poem  was  so  entirely  forgotten  at  the 
time  of  Numerianus  (283  A.  D.)  that  Nemesianus,  writing 
on  the  same  subject,  could  assert  that  he  entered  on  a  hith- 
erto untrodden  path.  The  poem,  consisting  of  $40  hexam- 
eters, has  come  down  to  us  through  one  single  MS.,  dis- 
covered in  France  in  the  beginning  of  the  sixteenth  century, 
printed  in  Venice  in  1S34,  translsled  into  English  verse  by 
Christopher  Wase  in  1<54,  and  into  Oermau  vene  by  Per- 
let  in  1820. 

Gratry  (  Acocstx  Joseph  ALPnoxsE),  b.  at  Lille,  France, 
Mar.  30,  180i;  studied  at  the  Kcole  Polytcchniqne ;  be- 
eame  in  1841  director  of  the  College  Ste.  Barbe,  Paris;  al- 
moner of  the  higher  normal  school  184S-51;  wa*  one  of 
the  reorganisers  of  the  Oratory  of  the  Immaculate  Con- 
ecption,  and  became  an  instructor  of  youth ;  vicar-general 
of  the  diocese  of  Orleans  1861 ;  professor  of  moral  the- 
ology in  the  Sorbonne  1863;  was  chosen  to  the  French 
Academy  1867 ;  left  the  Oratory  1869.  S.  at  Montrcaux, 
Switzerland,  Feb.  6,  XS72.  Author  of  La  Conuaitiance  <U 
Die»  (1855);  Coun  dt  pkilotopkie  (1855-57);  Logique 
(1856) ;  Paix  :  mfdltatioHt  hittoriqtia  et  rtUgieiuti  (1862); 
Let  Sourcea,  coiuetU  pour  la  condnite  de  Vetprit  (1861-62); 
Philotophfe  du  Credo  (1861);  ComnieiUariee  on  St.  Mat- 
thew (1863);  JUiu  Ckritt  (addressed  to  Renan,  1864);  Let 
nphutef  et  la  critique  (1864) ;  La  moral*  et  la  lot  de  Fhit- 
toire  (1868),  and  other  works.  Shortly  before  his  death 
lie  acoepted  the  definitions  of  the  Vatican  Council,  which 
he  had  hitherto  opposed. 

Grat'UiB,  post-tp.  of  Kent  co.,  Mieh.    Pop.  1297. 

C^ratte*  (Hihbt),  b.  at  Dublin,  Ireland,  July  3, 1746; 
graduated  at  Trinity  College  in  1767;  studied  at  the  Mid- 
dle Temple,  Iiondon,  and  was  admitted  to  the  Irish  bar  in 
1772;  was  a  member  of  the  Irish  Parliament  in  1775  from 
Charlton ;  brought  forward  in  1780  and  1782  the  6vi>o<u 
Bill  of  Rights,  asserting  the  right  of  Ireland  to  aelf-goT- 
emment,  and  for  his  earnestness  was  presented  with  a  valu- 
able estate  by  the  Parliament ;  was  in  1790  returned  iVom 
Dublin ;  opposed  alike  the  rebellions  schemes  of  the  United 
Irishmen  and  the  union  with  Great  Britain ;  entered  the 
imperial  Parliament  in  1805 ;  advocated  Catholic  emanci- 
pation with  great  seal,  and  wore  himself  out  with  labor*  in 
behalf  of  Ireland.  D.  in  London  May  14,  1820.  Person- 
ally, Orattan  was  small  and  of  unprepossessing  i^pearaneo ; 
bis  private  character  was  pure  and  noble. 

GrfttZ,  city  of  Austria,  the  capital  of  Styria,  sftDated  on 
both  sides  of  the  Mur  at  an  elevation  of  104T  feet  above  the 
level  of  the  sea,  and  forming  the  principal  station  on  the 
route  from  Vienna  to  Trieste.  It  is  an  old  town,  with  nar- 
row and  crooked  streets,  but  its  surroundings  are  very  pic- 
turesque, and  it  contains  many  interesting  building!.  The 
cathedral  of  St.  Agidi  was  built  in  1462;  the  church  of  St 
Loonhard  in  1283 ;  the  mausoleum  of  Ferdinand  IL  in 
1615.  Besides  these  buildings  is  the  old  ducal  palace,  a 
structure  of  great  interest.  Oriits  has  a  university  and 
many  good  educational  institutions.  Its  manufaotures  of 
steel  and  iron  wares  and  saltpetre  are  large,  and  its  trade 
very  extensive.     Pop.  80,732. 

Gratx,  post-b.  bf  Dauphin  oo.,  Pa.    Pop.  389. 

Gran'denz,  town  of  Pmssia,  in  the  province  of  West 
Prassia,  on  the  right  bank  of  the  Vistula.  It  has  mann- 
(hetures  of  ootton  and  wool,  and  close  by  lies  the  fortress  of 
Oraudeni,  eonstmcted  by  Frederick  II.,  and  oommanding 
the  course  of  the  Vistula.     Pop.  15,559. 

Gran'wacke  [8er.,  "gray  flint"],  often  half  Angli- 
cised as  Graywacke)  a  sort  of  conglomerate  found  in  vari- 
ous strata,  chiefly  Cambrian  and  Silntian.  The  term  is 
not  often  used  In  this  country. 

Grave  Creek,  W.  Va.    See  Mocrdstille. 

Grav'el,  a  oolleolion  of  small  pieces  of  stone,  of  which 
the  constituent*  are  larger  than  those  of  sand  and  smaller 
than  those  of  shingle.  Qravel  is  a  deposit  usually  made  by 
currents  of  water.  In  all  but  the  more  recent  formations 
it  is  frequently  found  oemented  into  a  moss  called  conglom- 
erate, lime,  iron,  or  siliceous  matter  constituting  the  cement. 

GraTel)  a  disease  manifested  by  the  fsrmation  of  small 
concretions  either  in  the  kidneys  or  bladder,  and  their  ex- 
pulsion with  the  nrine.  They  are  generally  aonposed  of 
some  of  the  salts  of  urine,  and  are  deposited  either  on  ae- 
oount  of  being  in  abnormal  abundance,  or  in  consequence 
of  the  urine  not  being  of  the  proper  reaction  to  hold  them 
in  solution.  When  they  form  in  the  kidneys,  they  some- 
times cause  the  most  excruciating  pain  when  passing  along 
the  nreter  to  the  bladder,  giving  rise  to  what  is  com- 
monly known  as  renal  colic.     Gravel  may  be  divided  into 


three  varieties,  according  to  its  composition — vii.  (1)  arifl 
acid  or  red  gravel  (see  Lithic-Acid  DiATBBsn) ;  (2)  oxa- 
late of  lime  (see  OxALtrniA) ;  (3)  phosphatio  deposits  (see 
PHOspHATic-Acin  Diathesis).  Other  rare  varieties  are  men- 
tloned  in  the  art  Calculus  (which  sec). 

Edward  J.  BERHiKOBAif. 
G  ravelines  ,  town  of  France,  in  the  department  of  Nord, 
on  the  Aa,  where  it  falls  into  the  Bnglisn  Channel.    It  is 
fortified,  but  most  famous  tmva  the  battle  in  which  the  count 
Egmont  defeated  the  French  in  1558.     Pop.  6428. 

Grav'elly  Springs,  post-tp.  of  Lauderdale  eo.,  Ala. 
Pop.  862.  ft 

Gravelotte,  Battle  of,  Aug.  18,  1870,  also  called  the 
Battle  or  Kezosville,  or,  by  the  French,  the  Battle  or 
St.  Pritat,  was  the  greatest  and  bloodiest  battle  of  the 
Franco-Oerman  war  of  1870-71.  By  the  battle  of  Vionville 
(Aug.  16)  the  French  army  was  preventedfrom  marching 
to  Verdun,  and  Bazaine  concentrated  his  forces  nearer 
Metz,  and  occupied,  with  his  front  facing  W.,  a  favorable 
defensive  position,  marked  by  the  points  of  St  Privat, 
Amanvillers,  Verneville,  and  RoierieuUes.  On  the  morn- 
ing of  the  18th  the  Oermans  were  still  in  doubt  whether  the 
enemy  would  march  towards  the  X.  or  whether  he  would 
keep  his  ground.  An  attack  was  expected  on  the  day  be- 
fore, but  none  took  place.  King  William  then  ordered 
that  the  whole  army  soould  make  a  great  circuitous  move- 
ment to  the  right,  so  tliat  the  left  wing  would  fall  in  with 
the  enemy  if  he  tried  to  march  ol^  while  the  right  wing  and 
the  centre  kept  him  where  be  was.  Soon  reports  came 
from  the  outposts  that  the  French  had  not  marched  off,  but 
were  before  Heti;  and  at  10  o'clock  orders  were  given  that 
the  army  corps  as  they  came  in  should  wheel  round  to  the 
right,  against  the  front  of  the  enemy.  The  centre  of  the 
French  army  was  first  attacked,  the  0th  oorps  planting  its 
batteries  at  noon  on  the  hill  of  Vemeville,  and  opening  a 
violent  firs  on  the  French  batteries  at  Ste.  Marie,  St  Privat, 
and  Amanvillers.  But  it  was  7  o'clock  p.  x.  when  St  Pri- 
vat was  taken,  and  it  was  oompletely  dark  when  the  battle 
was  finally  decided  by  the  failure  of  the  attempt  at  break- 
ing throngh  tbeOermaa  lines  at  Gravelotte;  the  French 
army  was  now  shut  up  in  Metz,  and  could  not  escape.  The 
Germans,  numbering  211,000,  lost  904  officers  and  19,658 
men ;  the  French,  numbering  140,000,  lost  609  officers  and 
11,605  men.  Auonsr  Niemaicx. 

Gravel  Walls,  eo  called,  are  eomposed  of  a  mortar  of 
cement  or  lime  filled  in  with  gravel,  stones  of  considerable 
size,  pieces  of  slag,  and  the  like.  The  mass  is  laid  up  in  a 
casing  of  boards,  kept  from  spreading  by  means  of  slips  of 
wood  passing  from  tne  inside  to  the  outside  tier  of  boards. 
These  slips  may  be  left  in.  The  material  should  be  well 
rammed,  and  kept  covered  from  rain  until  dry.  Door  and 
window  frames  can  be  set  in  as  the  wall  goes  up.  An  oc- 
tagonal ground-plan  is  a  &vorite  one  for  this  material, 
which  is,  however,  not  aa  much  employed  as  formerly. 

Graves,  county  in  the  W.  of  Kentucky,  bordering 
on  Tennessee.  Area,  51 S  square  miles.  It  is  level  and 
fertile.  Cattle,  tobacco,  grain,  and  wool  are  leading  prod- 
ucts. It  is  traversed  by  the  New  Orleans  and  Ohio  R.  R. 
Cap.  Mayfleld.     Pop.  19,398. 

Gravesand.    See  'S  Oravesard. 

Gravesend,  town  of  England,  in  the  eonnty  of  Kent, 
on  the  right  bank  of  the  Thames,  20  miles  below  London, 
to  whose  inhabitants  it  affords  a  pleasant  holiday  resort, 
on  account  of  its  fresh  air  and  beautiful  scenery.  Pop,  of 
town,  21,183;  of  b.  27,451. 

Gravesend,  post-v.  and  tp.  of  Kings  oo.,  N.  V.,  on 
the  lower  bay  of  New  York.  The  tp.  includes  Coney  Isl- 
and, and  is  on  the  Brooklyn  Bath  and  Coney  Island  R.  R. 
Pop.  2131. 

Gravesville,  post-v.  of  Herkimer  oo.,  N.  Y.,  in  Russia 
tp.    Pop.  67. 

Gravi'na,  town  of  Italy,  in  the  province  of  Bari  delle 
Puglia,  situated  in  a  very  fertile  district,  with  considerable 
commerce  and  industry.    It  is  a  bishop's  see.    Pop.  14,443. 

Gravita'tion  is,  in  its  widest  sense,  the  tendency  which 
all  bodies  exhibit  to  i^proach  each  other  with  a  force  di- 
rectly as  their  masses,  and  inversely  propprtional  to  the 
square  of  the  distance  between  them.'  Two  misapprehen- 
sions respecting  this  force  are  so  widely  prevalent,  even 
among  men  of  intelligence,  that  it  is  worth  while  to  pre- 
sent such  a  view  of  the  subject  as  shall  remove  them. 
They  are  (I)  that  gravitation  was  first  discovered  by  Sir 
Isaac  Newton ;  and  (2)  that  it  is  simply  a  theory  to  aocount 
for  the  celestial  motions,  which  may  he  hereafter  disproved 
and  superseded  by  some  other  theory.  Neither  of  these 
views  is  strictly  correct  -The  word  "gravitation,"  de- 
rived from  the  Latin  graritat,  literally  means  heaviness  or 
weightiness,  or,  more  exactly,  the  act  or  quality  of  being 
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heavy.  That  bodies  in  gmenl  tend  to  fftU  toward  the 
earth  is  luiown  to  all  even  from  earliot  infanoj;  and  ai 
thia  tendency  ii  graritation,  graritation  baa  b<wn  Icnown 
to  all  men  in  all  times.  What  Neirton  did  was  to  show 
that  the  same  force  which  causes  a  stone  to  fall  extends  to 
the  moon  and  holds  her  in  her  orbit,  and  is  only  a  speoial 
case  of  a  force  which  extends  throogh  the  entire  solar  sys- 
tem. He  showed  that  the  planets  tend  to  fall  toward  the 
sun,  the  satellites  toward  the  planets,  and  the  moon  toward 
the  earth,  according  to  the  same  law  by  which  an  apple 
falls  to  the  ground.  With  this  view  of  gravitation,  the 
correction  of  the  second  misappreheDSion  bmomes  easy.  If 
gravitation  is  to  be  entirely  disproved,  we  must  begin  by 
disproving  the  theory  that  heavy  bodies  tend  to  fall ;  and 
thia  no  one  thinks  of  doing.  If  any  one  supposes  that  the 
general  fact  that  it  extends  to  the  heavens  may,  at  some 
time,  be  disproved,  wo  have  only  to  say  that  the  gravitation 
of  the  satellites  to  their  planets  and  of  the  planets  toward 
the  son  is  seen  by  the  astronomer  as  clearly  as  the  falling 
of  raindrops  is  seen  by  the  ordinary  spectator.  The  only 
point  in  which  the  evidence  in  the  one  ease  falls  short  of 
that  in  the  other  is  that  the  astronomer  must  depend  on 
light  alone,  and  cannot  feel  the  heavenly  bodies  as  men 
can  feel  a  stone.  The  evidence  of  sight  is,  however,  so 
clear  that  that  of  touch  is  entirely  nanoceisary. 

To  the  mathematician  the  passage  from  the  gravitation 
of  an  apple  to  that  of  the  moon  is  quite  simple  and  cosy, 
but  the  non-mathcmatical  reader  may  not  at  first  sight  see 
how  the  moon  can  be  constantly  falling  toward  the  earth 
without  ever  coming  any  nearer.  The  following  illustra- 
tion will  make  the  matter  clear.  Any  one  can  understand 
\be  law  of  falling  bodies,  by  which  a  body  falls  16  feet  the 
first  second,  3  times  that  distance  the  next,  6  times  the 
third  second,  and  so  on.  If,  in  place  of  falling,  the  body 
is  projected  horixontally — like  a  eannon-ball,  for  example 
— It  will  fall  16  feet  out  of  the  straight  line  in  which  it  is 
projected  during  the  first  second,  S  times  that  distance  the 
next,  and  so  on,  the  same  as  if  dropped  from  a  state  of 
rest.    In  the  annexed  figure  let  A  B  represent  a  portion  of 
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the  curved  surface  of  the  earth,  and  A  D  a  straigh  line, 
horiiontal  at  A,  or  the  line  along  which  an  observer  at  A 
would  sight  if  he  set  a  small  telescope  in  a  horiiontal  po- 
sition. Then,  owing  to  the  curvature  of  the  earth,  the  sur- 
face will  fall  away  ft^m  this  line  of  sight  at  the  rate  of  about 
8  inches  in  the  first  mile,  24  inohea  more  in  the  second  mile, 
and  so  on.  In  5  miles  the  fall  will  amount  to  16  feet,  in 
10  miles,  in  addition  to  this  sixteen  feet,  three  times  that 
distance  will  be  added,  and  so  on,  the  law  being  the  same 
with  that  of  a  falling  body.  Now,  let  A  C  be  ahigh  steep 
mountain  from  the  summit  of  which  a  cannon-ball  ia  fired 
in  the  horizontal  direction  C  E.  The  greater  the  velocity 
with  which  the  shot  is  fired,  the  farther  it  will  go  before  it 
reaches  the  ground.  Sappoae,  at  length,  that  we  should 
fire  it  with  a  velocity  of  5  miles  a  aecond,  and  that  it  should 
meet  with  no  realatance  from  the  air.  Suppose  e  to  be  the 
point  on  the  line  S  miles  from  C.  Since  it  would  reach  this 
point  in  one  second,  it  follows  from  the  law  of  falling  bod- 
ies just  cited  that  it  will  have  dropped  16  feet  below  «, 
But  we  have  just  seen  that  the  earth  itaelf  curves  away  16 
feet  at  this  distance.  Hence,  the  shot  is  no  nearer  the 
earth  than  when  it  was  fired.  During  the  next  second, 
while  the  ball  would  go  to  E,  it  wouM  SUI  48  feet  more,  or 
64  feet  in  all.  Bat  here,  again,  the  earth  has  still  been 
rounding  off,  so  the  distance  D  B  is  64  feet  Henoe,  the 
ball  is  still  no  nearer  the  earth  than  when  it  was  fired, 
although  it  has  been  dropping  away  from  the  line  in  which 
it  was  fired  exactly  like  a  falling  body.  Moreover,  meeting 
with  no  resistance,  it  ia  going  on  with  undiminished  velo- 
city. And  just  oa  it  has  been  falling  for  two  seconda  with- 
out getting  any  nearer  the  earth,  ao  it  can  get  no  nearer 
in  the  third  aecond,  nor  the  fourth,  nor  any  anbaeqnent 
second ;  but  the  earth  will  conatantly  curve  away  as  faat  aa 
the  ball  can  drop.  Thua,  the  latter  will  pass  clear  round 
the  earth,  and  come  back  to  the  point  C  from  which  it 
started,  in  the  direction  of  the  arrow,  without  any  has  of 
velocity.  The  time  of  revolution  will  be  about  an  hour  and 
twenty-four  minutes,  and  the  ball  will  thus  keep  on  revolv- 
ing round  the  earth  in  this  apace  of  time.  In  other  words, 
the  bull  will  be  a  aatellite  of  the  earth,  just  like  the  moon, 
only  much  nearer  and  revolving  much  faster. 

The  ball  we  have  Just  described  ia  defiected  from  a 
straight  line  16  feet  in  a  second.  The  way  in  which  New- 
ton proceeded  to  find  whether  the  moon  was  held  in  its 


orbit  by  the  gravitation  of  the  earth,  was  to  oalenlate  the 
amount  by  which  the  moon  was  deflected  from  a  straight 
line  every  second,  and  compare  this  with  the  gravitation 
of  the  earth.  It  was  already  known  from  observations  of 
the  moon's  parallax  that  her  mean  distance  was  SO  diame- 
ters of  the  earth.  But  the  diameter  of  the  earth  itself  was 
not  known  with  any  accuracy,  and  the  valoe  first  nsed  by 
him  was  one-half  too  amall.  The  consequence  was,  that 
the  distance  of  the  moon  he  uaed  in  hia  calculations  was 
also  too  small,  and  the  result  did  not  agree  with  the  theory 
of  gravitation.  But  a  few  yeara  later  a  new  determination 
of  the  magnitude  of  the  earth  was  made  by  the  French 
geodeaiats,  which  enabled  Newton  to  repeat  his  calculation 
with  exact  data.  He  now  found  that  the  moon  actually 
dropped  Ath  of  an  inch  in  a  second,  or  jj^th  as  far  as  a 
stone  at  tne  earth's  surface.  The  number  3600  being  tbe 
square  of  60,  the  diatance  of  the  moon  in  radii  of  the  earth, 
ho  was  enabled  to  announce  that  the  force  which  held  the 
moon  in  her  orbit  was  the  same  which  made  tbe  stone  fall, 
only  diminished  in  the  ratio  of  the  square  of  the  moon's 
distance. 

The  next  step  in  the  demonstration  was  to  show  that  the 
planets  were  held  in  their  orbits  by  a  force  directed  toward 
the  sun,  and  inversely  as  the  square  of  the  distance  from 
it.  This  demonstration  was  the  great  object  of  the  iVia- 
dpia,  and  the  data  from  which  Newton  set  out  were  the 
laws  of  Kepler.  From  the  law  that  equal  areas  were  de- 
scribed around  the  sun  in  equal  times  it  was  e(isy  to  show 
that  the  force  in  question  must  be  direeted  toward  the  son ; 
and  from  the  relation  between  tbe  distances  of  the  planets 
and  their  times  of  revolntion,  the  law  of  a  force  propor- 
tioned to  the  inverse  s<^uare  of  the  diatance  followed  by  a 
very  aimple  demonstration.  It  remained  to  prove  that  the 
same  law  held  tme  for  the  different  distances  of  one  and 
the  same  planet  ftoa  the  snn ;  in  other  words,  that  a  planet 
revolving  aronnd  the  sun  under  the  inflaence  of  gravitation 
would  desoribe  an  ellipse  having  the  sua  in  its  focus.  This 
demonstration  oeoupied  tbe  attention  of  other  mathema- 
ticians, as  well  aa  of  Newton,  but  the  latter  first  succeeded 
in  it,  and  in  doing  so  completed  the  theory  of  the  gravita- 
tion of  the  planets  toward  the  sun. 

The  next  step  was  to  apply  to  the  moon  the  oombined 
gravitation  of  toe  sun  ana  earth.  It  was  known  that  this 
body  in  its  movement  showed  deviations  from  Kepler's 
laws,  and  Newton  succeeded  in  showing  that  most  of  these 
deviations  could  be  traced  to  the  attractive  force  of  the  snn. 
But  his  mathematics  were  insufllcient  to  enable  bim  to  calcu- 
late all  the  Inequalities,  or  to  give  the  exact  values  of  those 
which  he  did  calonlate.  Nevertheless,  his  snoeest  was  suf- 
ficient t<t  justify  the  enunciation  of  the  greatest  law  of 
nature  ever  discovered :  Ertn  bodg  in  nalurt  atlraelt  every 
0tker  body  with  a/ore€  dirtcty  a$  its  maw,  and  inverweljf  at 
Ike  fqaare  of  iU  distance.  If  this  law  la  tme  in  all  its 
generality,  then  each  plsnot  must  be  attracted  by  every 
other  planet,  aa  well  as  by  the  sun,  and  its  motion  must  be 
slightly  altered  by  these  attractions.  To  compute  the  effect 
of  these  attractions  is  a  problem  which  bits  occupied  the 
attention  of  most  of  the  great  mathematicians  since  Mew- 
ton,  and  the  result  has  been  that  the  most  complicated 
motions  of  the  heavenly  bodies  can  thus  be  predicted  years 
in  advance  with  a  degree  of  accuracy  limited  only  by  the 
mathematician's  power  of  calculating  and  the  practical  as- 
tronomer's power  of  observing. 

Nor  has  the  demonstration  of  gravitation  been  limited 
to  the  son,  moon,  and  planets.  Nearly  a  century  ago 
Maskelyne  determined  the  attraction  of  a  monntain,  and 
this  attraction  is  now  shown  whenever  accurate  obserra- 
tions  for  latitude  and  longitude  are  made  in  the  neighbor- 
hood of  great  mountain-chains.  Not  only  so,  but  Caven- 
dish and  Bailly  snoceeded  in  measuring  the  attraetion 
of  balls  of  lead  upon  very  delicately  balanced  weighta, 
and  thua  found  the  mean  denaity  of  d^e  oartli  to  be  about 
six  times  that  of  water.  Passing  from  the  smallest  things 
to  tbe  greatest,  Herachel  found  that  many  double  atars  re- 
volve around  each  other,  and  by  carefully  observing  thoae 
motions  his  successors  have  fonnd  that  these  also  attract 
each  other  according  to  the  law  of  gravitation.  The  grav- 
itation of  widely  distant  stars  has  not  yet  been  seen,  but 
the  diatancea  of  these  bodies  from  us  and  from  each  other 
are  so  immense  that  thousands  and  perhaps  millions  of 
year*  wonld  be  required  before  any  motion  due  to  gravita- 
tion could  be  pereeived.  From  all  the  evidence  we  are 
justified  in  eonaidering  the  mutual  gravitation  of  bodies  to 
be  a  universal  lawof  nature,  connecting  the  nnallestnaiaM 
ai  well  as  the  largest.  8.  Nswoom. 

Gravltri  Specific — relative  weight  Absolute  weight 
is  the  weight  of  a  body  as  measured  by  the  units  of  ora- 
nary  metrology.  Relative  weight  is  the  weight  of  a  body 
as  measured  by  the  absolute  weight  of  some  other  body 
equal  to  it  in  bulk  taken  as  unity.  Specific  gravity  is  such 
relative  weight  when  the  measnre  is  one  which  has  been 
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adopted  hj  eommoD  eoDsent  to  be  »  ttandard  of  eompari- 
ton.  Water  u  the  nnireraally  accepted  standard  for  all 
solids  and  liqnida;  air,  for  all  gases  and  vapors.  But  a* 
the  dimensions  of  bodies  change  with  temperature,  and  in 
some  eases  with  pressure  also,  and  as  the  buoyant  power 
of  the  air  depends  on  the  same  conditions,  it  is  necessary 
that  comparisons  for  determining  specific  gravities  should 
be  made  at  certain  determinate  temperaturea  and  states  of 
barometric  pressure,  or  that  the  results  should  be  reduced 
to  such.  In  regard  to  the  standard  temperature  there  has 
been  no  general  agreement.  In  England,  62°  F.  ha«  beea 
used  by  many  experimenters.  Others  both  in  England 
and  the  U.  8.  have  used  60°  F.  Of  reoant  years  there  has 
been  a  tendency  to  adopt  the  freeting-point  of  water  => 
32°  F.  ->  0°  C.  or  the  temperature  of  the  maximum  density 
of  water,  which  is  4°  C. »  39.1°  F.  Every  table  of  specific 
gravities  should  state  the  temperature  to  which  the  deter- 
minations have  been  referred.  As  to  the  standard  pressure, 
00  saoh  diSerenee  of  asage  has  prevailed.  This  is  always 
taken  at  30  inches  of  mercury,  or  760  millimetres. 

To  ascertain  the  specific  gravity  of  a  liquid,  the  expe- 
dient wbieh  naturally  suggests  itself  is  to  fill  with  water 
any  convenient  vessel  up  to  a  certain  point  and  weigh  it ; 
and  afterwards  to  weigh  the  same  vessel  filled  to  the  same 
point  with  the  liquid.  The  weight  of  the  venel  hariiig 
[wen  dedneted  in  both  eases,  the  specific  gravity  is  equal 
to  the  second  weight  divided  by  the  first ;  and  it  will  be 
greater  or  less  than  unity  according  as  the  liquid  is  more 
or  lass  dense  than  water.  For  oonvenienoe  in  aotual  prac- 
tice, a  light  vessel  is  oonstrueted  for  these  determinations, 
in  Uie  form  of  a  bottle  with  a  narrow  neck  (Fig.  1}  oapa- 
Fio.  L  Fio.  2. 


ble  of  eontaining  1000  grains  or  100  grammes  of  water  at 
the  standard  temperature.  The  weight  of  the  liquid  in 
grsdns  or  grammes  then  directly  expresses  the  specific 


gravity,  the  decimal  point  being  suitably  placed.  A  mark 
on  the  neck  shows  exactly  to  what  point  tne  bottle  is  to  be 
filled.  Two  marks  are  sometimes  mode  to  indicate  the 
ends  and  the  middle  point  of  the  curve  in  the  surface  of  the 
fluid,  produced  by  capillarity.  In  some  instances  also  the 
bottle  is  made  with  a  perforated  stopper  (Fig.  2),  and  after 
being  entirely  filled  to  the  lip,  is  closed  by  putting  in  the 
stopper,  the  excess  of  finid  overfiowing.  The  exterior  must 
then  be  carefully  dried  before  weighing.  With  every  spe- 
cific-gravity bottle  a  eonnterpoise  weight  is  famished  by 
the  maker,  which  exactly  balances  the  weight  of  the  bottle 
when  empty.  Placing  this  in  the  opposite  scale,  the  addi- 
tional weights  necessary  will  be  only  the  weight  of  the  con- 
tents. The  specific  gravities  of  liquids  may  also  be  deter- 
mined expeditiously  by  instruments  constructed  expressly 
for  the  purpose,  called  generally  hydrometers,  but  variously 
named  acoording  to  the  nature  of  the  liquid  for  which  they 
are  specially  intended.  (See  HroitoiirrER.) 

The  specific  gravity  of  a  solid  could  be  ascertained  by 
giving  to  a  portion  of  the  solid  such  regular  shape  as  to 
allow  an  accurate  determination  of  its  dimensions,  and 
then  dividing  its  weight  by  the  weight  of  an  equal  bulk 
of  water.  But  this  would  be  in  general  practically  impos- 
sible ;  and  it  ii  not  necessary.  Advantage  is  taken  of  the 
Archimedean  principle,  that  a  solid  body  immersed  in  a 
liquid  is  buoyed  np,  or  made  apparently  lighter,  by  an 
amount  equal  to  the  weight  of  the  liquid  it  displaces. 
Hence,  to  ascertain  the  specific  gravity  of  a  solid,  it  is  first 
carefully  weighed  in  the  air,  and  then,  being  suspended  by 
a  slender  thread,  is  immersed  in  water  and  weighed  again. 
The  difference  between  these  two  weights  is  made  the  di- 
visor, and  the  total  weight  of  the  solid,  the  dividend;  the 
quotient  being  the  specific  gravity  sought.  If  the  temper- 
ature and  pressure  at  the  time  of  making  the  determination 
are  not  those  adopted  as  standard,  the  result  must  be  cor- 
rected, or  reduced  to  standard ;  a  process  for  which  rules 
will  be  found  in  systematic  treatises  on  physios.  Should 
the  solid  be  too  light  to  sink,  a  sinker  is  attached  to  it, 
and  the  water-weight  [weight  of  equal  bulk  of  water]  of 
die  two  together  is  ascertained  as  above.  From  this  is 
afterwards  deducted  the  water-weight  of  the  sinker  alone, 
and  the  remainder  is  the  water-weight  of  the  solid  itself, 
which  is  to  be  used  as  the  divisor. 

The  arithmetical  operations  necessary  in  computing  and 
reducing  speeifie  gravities,  involving  generally  divisors  and 
factors  of  several  places  of  figures,  are  troublesome.  They 
may  he  avoided  ny  the  use  of  a  balance  constructed  on  a 
plan  devised  by  the  writer  of  this  article,  and  represented 
in  Fig.  3,  which  i^ves  specific  gravities  by  simple  inspeo- 


tion.  This  balance  differs  from  ordinary  balances  only  in 
harlog  the  beam  A  B  divided  to  units,  tenths,  and  hun- 
dredths of  length,  and  two  index-needles,  I  and  I',  the  first 
for  determining  the  position  of  horixontality,  as  in  the  com- 
mon balance,  and  the  other  movable  about  a  pivot  of  which 


the  centre  is  coincident  with  the  bearing  knife-edge  of  the 
beam.  Moreover,  as  the  graduated  edge  of  the  beam  is  in 
a  line  with  the  bearing  points,  the  ball  C  is  placed  above 
the  middle  point  to  prevent  the  centre  of  gravity  from  fall- 
ing too  low.    These  modifications  do  not  in  any  manner 
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interfere  with  tlie  aaefolnew  of  the  bBlanse  for  the  ordi- 
nary purpoMa  of  weighing.  When  employed  for  determiD- 
ing  speeiflc  graritieR,  the  loale  pana  oommonly  naed  ate  re- 
moveid,  and  two  open  loops  of  wire  L,  L,  about  two  and  a 
half  or  three  inohei  long,  are  foipended  from  the  ends  of 
the  beam,  which  still  maintains  its  equilibrium  after  their 
attaohment.  The  body  under  examination  is  fastened  by 
a  slender  thread  to  the  right-hand  loop,  and  beneath  it ; 
while  to  the  left-hand  loop  is  suspended  a  pendent  P  de- 
signed to  reseire  the  weights  whioo  are  to  serve  as  a  eonn- 
terpoise.  This  pendent  is  itself  a  part  of  the  oounterpoise, 
and  is  so  eonstmoted  as  separately  to  weigh  one  gramme. 
It  consists  of  a  stem  ennred  into  a  hook  at  top  as  shown  at 
P"  on  the  right,  provided  below  with  a  disk,  through  the 
eentre  of  which  it  passes  (designed  to  hold  the  weights), 
and  earrying  at  bottom  a  small  enp,  into  whieh  may  be  in- 
troduced flue  sand  instead  of  small  weights,  to  complete 
the  counterpoise.  The  weights  are  disks,  notched  to  the 
centre,  in  order  that  they  may  be  plaoed  on  the  disk  of  the 
pendent  without  being  interfered  with  by  the  suspending 
wire.  They  are  of  dlSerent  values,  from  twenty  grammes 
to  one  oentigiumme.  For  smaller  fWwtiona,  fine  sand  is 
nsed,  the  object  being  not  to  find  out  how  much  the  body 
weighs,  but  to  obtain  a  weight  which  is  its  exact  eqnipoise. 
After  a  tme  equilibrium  has  been  established,  the  b«un  is 
lifted,  and  the  water  vase  V  which  stands  beneath  the  sus- 
pended body  is  raised  till  the  body  is  completely  immetaed. 
This  vaae  is  furnished  with  a  thermometer,  T,  to  show  the 
temperature  of  the  contained  water.  A  pendent,  exactly 
rimUar  to  that  nsed  in  the  first  weighing,  is  now  placed 
within  the  right-hand  loop,  over  the  immersed  body,  and 
weights  are  i^ded  to  this  until  the  equilibrium  destroyed 
by  the  immersion  is  once  more  established.  The  total 
weight  is  the  weight  of  the  water  displaced.  The  beam  is 
now  lifted  again,- the  vaae  depressed,  and  the  body  removed. 
From  a  little  table  of  numbers,  with  temperatures  from  10° 
to  26'  C,  at  the  top,  and  cubic  centimetres  (represented 
for  this  purpose  by  gramme  weights)  at  the  side,  is  taken 
a  oorrectioa  for  the  reduction  from  the  temperature  of  ob- 
servation to  4°  C.  (the  temperature  of  the  maximum  density 
of  water),  and  this  amount  is  added  to  the  pendent  in  the 
loop.  The  left-hand  pendent  is  then  removed  from  the  ex- 
tremity of  its  arm,  and  placed  at  the  unit  division  on  the 
same  arm  ;  and  the  right-nand  pendent  is  suspended  on  the 
right  arm  at  such  a  distance  from  the  point  of  support  M 
to  produce  as  nearly  as  poasible  an  equipoise.  The  divis- 
ions of  the  arm  being  only  to  hundredths,  perfect  eqnipoise 
will  not,  in  general,  be  in  this  manner  secured.  The  nearest 
division  short  of  equipoise  will  give  the  speoifle  gravity  to 
tiie  second  plaoe  of  deoipials.  For  the  third  and  fourth 
places,  the  movable  index  needle  above  referred  to  mast  be 
used.  This  needle,  which  is  made  as  light  as  possible,  has 
its  centre  of  gravity  exactly  coincident  with  its  centre  of 
motion ;  so  that  the  equilibrium  of  the  balance  is  not  at  all 
affected  by  its  change  of  position  when  without  a  load. 
But  at  a  distance  tnun  the  oentte  equal  to  one-tenth  of  its 
entire  length,  it  has  a  pin  standing  at  right  angles  to  itself, 
upon  which  may  be  placed  weights  which  are  made  disk- 
shaped,  with  a  hole  tnrough  them  at  the  eentre.  The  con- 
atmotion  ia  better  seen  in  the  perspective  view  on  the  right. 
A  set  of  weights  for  the  needle  is  provided,  each  being 
one-tenth  part  of  the  corresponding  weight  nsed  with  the 
pendents ;  and  the  load  placed  on  the  needle  is  one-tenth 
of  that  of  the  right-hana  pendent,  inclnding  the  pendent 
itself.  The  needle,  thus  loaded,  is  then  mov^  on  ita  pivot 
toward  the  right,  far  enough  to  make  the  equilibrium,  whieh 
had  been  previously  almost  attained,  qnite  perfect;  and 
when  in  this  position  the  reading  of  its  scale  will  give  the 
third  and  fourth  plaoes  of  decimals  in  the  speoifle  gravity 
sought.  It  will  be  observed  that,  as  no  weights  are  nsed 
smiUler  than  aoentigramme  in  weighing  the  body  immersed, 
the  completion  of  the  equipoise  being  effected  by  the  use 
•f  fine  sand,  the  load  of  the  needle,  which  is  in  theory 
one-tenth  of  the  weight  of  the'  pendent,  must  be  a  trifle 
deficient,  no  account  being  taken  .of  the  sapd.  The  extreme 
deficiency,  however,  would  not  be  somneh  as  a  milligramme; 
and  this  would  usually  affect  only  the  sixth  decimal,  and 
would  never  affect  the  flfth  by  more  than  a  single  unit. 

The  beam  A  B  is  forty  oentimitres  long,  esoh  arm  being 
twenty  centimetres.  There  are  four  unit  divisions  on  each 
arm.  For  specific  gravities  exceeding ybw,  the  right-hand 
pendent  is  placed,  when  sinking  the  immersed  body,  at 
naif-arm's  length.  The  specific  gravity  found  in  this  case, 
by  proceeding  as  before,  must  be  doubled  to  give  the  true 
result.  If  the  pendent  be  in  like  manner  placed  at  the 
quarter-arm's  length,  the  observed  specific  gravity  must  be 
quadrupled.  This  carries  the  determinations  up  to  tiiclen; 
and  by  plaaing  the  {a/l-hand  pendent  at  ons-iia^^the  unit 
distance  tnun  the  middle,  instead  of  the  .entire  nnit  dis> 
taooe,  they  may  be  advanced  to  thirty-two,  which  is  far 
beyond  the  actual  specific  gi«rilyof  any  known  substance. 


For  bodies  lighter  than  water,  a  loaded  cage  B  is  pro- 
vided, which  eonflnes  and  sinks  them  by  its  superior 
weight.  When  this  is  used,  a  counterpoise  F  is  suspended 
within  the  left-hand  loop,  to  balance  it  during  the  weighing 
in  the  air ;  and  there  is  a  second  one  to  be  nsed  for  the  same 
purpose  in  weighing  during  immersion.  For  the  specific 
gravity  of  liquids,  a  plunger  is  employed  having  an  ascer- 
tained displacement  in  standard  water  of  ten  or  one  hun- 
dred cubic  centimetres;  and  this  ia  oonnterpoiaed  by  an 
exactly  equal  weight  upon  the  left-hand  arm.  Accordingly 
when  this  plunger,  thus  counterpoised,  is  immersed  in  a 
liquid  presented  for  examination,  the  figures  expreaaing 
the  metric  weight  required  to  re-establish  equilibrium  an 
themselves  a  direct  expression  of  the  specific  gravity. 

For  determining  the  specifle  gravities  of  atriform  bodies^ 
the  principle  of  buoyancy  is  practically  unavailable,  though 
not  so  theoretically.  Suppose  the  weight  of  a  bulky  solid 
weighed  in  vacuo  to  be  P,  and  the  apparent  weight  of  the 
same  solid  weighed  in  air  at  standard  density,  to  be  W. 
Then  if  p  be  the  weight  of  the  air  displaced  by  the  solid, 
and  «  that  of  the  air  displaced  by  the  counterpoising 
weights,  we  shall  bar*  for  the  aotnal  weight  of  the  air  dis- 
placed by  the  solid, 

p  -  P  _  W  +  «. 

And  if  the  same  solid  be  weighed  in  a  different  aSriform 
medium,  we  shall  have  (using  the  same  letters  aottented  for 
the  corresponding  quantities) 

Hence,  patting  S  for  specific  gravity, 
P-W'+»' 
»-  ?_>  +  «• 

If  the  weighings  are  made  with  platinum  weights,  the 
terms  n  and  w'  may  be  neglected,  since  they  could  in  no 
case  affect  the  value  of  8  more  than  a  anit  in  the  fifth 
decimal  place.  This  method  is  however  inapplicable,  on 
account  of  the  difficulty  of  conducting  weighings  in  differ- 
ent atmospheres.  There  are  moreover  many  gases  to  which 
the  apparatus  could  not  be  exposed  without  injury.  The 
method  actually  employed  in  making  these  determinations, 
is  to  fill  a  large  and  light  glass  globe  (previously  exhausted 
of  ita  air)  with  the  gas  which  js  the  subject  of  experiment, 
and  to  weigh  it  thus  filled.  The  difference  between  this 
weight  and  that  of  the  exhausted  globe  is  the  weight  of  the 
contained  gas ;  and  this  divided  by  the  weight  of  the  equal 
bulk  of  air  similarly  aseertained,  gives  the  speeiflc  gnnty. 
Table  op  Spcciric  Qratities. 
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Gray,  tp.  of  White  oo..  Ark.    Pop.  32S2. 

Gray?  post-tp.  of  Cambertend  co.,  Me.,  It  milof  K.  of 
Portlaod.  It  DM  S  ohnrohes  and  aome  nuuiafaetnrei. 
Pop.  1788. 

Gray,  tp.  of  Edgefield  co.,  S.  C.    Pop.  2S33. 

Gray  (Aloxzo),  LLD.,  b.  at  Xownshend,  Windham  co., 
Yt,  in  1S08;  graduated  from  Amherst  College  in  1834; 
wu  profeasor  of  chemiatry  and  natural  philoaopfay  at  An- 
dorer  Academy  1337-13 ;  proressor  of  chemiitry  in  Mary- 
land College ;  principal  of  Brooklyn  Seminary.  Anthor 
offjementoo/dUaiiatry  (1853),  Elantnlt  of  Natural  Philot- 
opkg  (1851),  etc.     D.  in  Brooklyn,  N.  T.,  Uar.  10,  1860. 

Gray  (A«a),  M.  D.,  LL.D.,  b.  at  Paria,  Oneida  co., 
N.  T.,  Nor.  18,  1810 ;  reoeirad  in  1831  hia  medioal  degree 
at  the  Fairildd  College  of  Phyaioiana  and  Snrgeona,  Herki- 
mer eo.,  N.  Y. ;  atadied  botany  with  the  late  Prof.  Torrey 
of  New  York ;  was  appointed  in  1834  botaaiat  to  the  Wilkea 
expedition,  bat  declined  the  poat ;  beoame  in  1842  Fiaher 
proieasor  of  natural  history  in  Harrard  Unireraity,  from 
the  more  aatiro  duties  of  which  poaition  he  retired  in  1873 ; 
beoame  in  18T4  a  regent  of  the  Smithsonian  Inatitntion. 
Sr.  Gray  haa  long  been  reoognised  thronghout  the  acientifio 
world  aa  one  of  the  ableat  and  moat  philosophic  of  botaniats. 
Among  hia  numerons  writings  are  £(eiii«il«  of  Botany 
(1836);  Maa«al  of  Botany  (1848);  the  nnfiniabed  Flora 
of  /forth  America,  by  himself  and  Dr.  Torrey,  the  publica- 
tion of  whioh  was  commenced  in  1838;  Oaitra  aoreali- 
AmericaKa,  also  incomplete  (1848);  SoUng  of  tk*  U.  S. 
Pacific  Exploring  Expedition  (1854) ;  nnmeroua  important 
and  elaborate  papera  on  the  botany  of  the  Weat  and  South- 
west, published  m  the  Smit?i»onian  Cotitributiona,  Memoirty 
etc.  of  the  American  Academy  of  Arts  and  Sciences,  of 
which  he  waa  for  ten  yeara  president,  and  in  various 
goTemment  reports;  also  ITow  Plant*  Orow,  Leuom  >n 
Botany,  and  other  works,  forming  a  aeries  of  admirable 
textbooka  upon  this  subject.  In  1861  appeared  his  Free 
Examination  of  Darwin^a  Treatite.  He  is  editorially  con- 
nected with  the  .American  Journal  of  Science  and  ArUt  and 
ia  a  frequent  contributor  to  that  and  other  scientific  jonr- 
nala  in  Europe  and  the  U.  S. 

Gray  (Datid)  waa  b.  In  Bdihburgh,  Scotland,  Not.  0, 
1836;  emigrated  with  bis  family  to  the  U.  S.  in  May,  1849, 
and  aetUed  in  Marquette  oo.,  Wis.,  .as  backwoodsman  and 
farmer.  In  1856  he  went  to  Buffalo,  N.  T.,  and  three  years 
later  became  eonijected  with  the  Buffalo  Courier  as  reporter. 
In  1863  he  beoame  managing  and  general  editor  of  the 
same  paper,  a  position  which  he  now  holds.     J.  B.  Bishop. 

Gray  (Fkahcis  Callet),  LL.D.,  son  of  Lieut.-GoT.  Wil- 
liam Gray,  b.  at  Salem,  Essex  co.,  Mass.,  Sept.  19,  1790; 
graduated  from  Harvard  University  in  1809 ;  was  bred  a 
lawyer;  was  private  secretory  to  J.  Q.  Adams  while  U.  S. 
minister  to  Russia;  was  often  in  the  legislature;  waa  cor- 
reaponding  secretary  of  the  Academy  of  Arts  and  Sciences. 
He  was  an  early  contributor  to  the  North  American  Review; 
was  the  author  of  Priton  Discipline  in  1848.  He  bequeathed 
$50,000  for  the  eateblishment  and  maintenance  of  a  museum 
of  comparative  zoology  in  connection  with  Harvard  TTni- 
rersity ;  and  also  a  collection  of  engravings  made  during 
his  life,  probably  the  largest  and  most  valuable  of  any  in 
the  TJ.  8.  He  left,  in  addition,  a  sum  of  money  the  interest 
of  which  18  to  be  expended  for  the  increase  and  care  of  the 
collection,  and  provided  for  the  publication  of  a  catologue 
of  the  engravings.  This  catologue  has  since  been  prepared 
by  Mr.  Louia  Thiea,  the  first  curator  of  the  collection.  It 
is  a  work  of  great  thoroughness  and  accuracy.  D.  at  Boa- 
ton,  Mass.,  Dec.  29,  1856. 

Gray  (Seorqe  Robert),  F.  R.  S.,  a  brother  of  J.  E.  Gray, 
waa  b.  at  Little  Chelaea,  England,  July  8, 1808.  From  1821 
till  hia  death  waa  connected  with  the  British  Museum  as  a 
loologist,  but  gave  especial  attention  to  entomology  and 
ornithology.  Author  of  the  entomological  part  of  the  Eng- 
lish edition  of  Cnvier's  Animal  Kingdom,  of  Oenera  of 
Bird*  (1837-49),  Band  Litt  of  the  Specie*  of  Bird*  (1870), 
and  other  valuable  treatiaea.     D.  May  6,  1872. 

Gray  (Hekbt  Peters),  b.  in  New  York  City  June  23, 
1819;  begisn  hia  art-atudies  with  Daniel  Huntington  in  18.38, 
bnt  after  a  year'a  practice  he  went  to  Europe  to  study  the 
masterpieces  of  foreign  art.  In  1843  he  returned  to  New 
York,  but  for  a  short  time.  In  1846  he  went  abroad  again 
for  a  few  months,  after  which  he  lived  in  New  York  till  the 
winter  of  1872,  when  he  went  to  Itely  and  ateyed  two 
years.  Gray  has  been  an  induatriona  painter;  his  portraits 
number  some  300.  Bnt  his  repntation  rests  mainly  on  his 
composition  pictures,  the  anhjeots  of  whioh  are  biblical, 
elassioal,  and  romantic.  Aa  a  draughteman  and  a  ooloriat 
he  ataads  high.  Hia  beat  pioturea  are  in  private  galleriea 
of  New  York.  Mr.  Gray  waa  for  aeveral  years  president 
of  the  National  Academy  of  Design.     0.  B.  Frothinqham. 

Gray  (Joan  Bdwakd),  Ph.  D.,  F.  R.  B.  (the  son  of  8.  F. 


Gray,  a  savant  and  author),  waa  b.  in  1800  at  Walsall,  Eng- 
land, and  educated  as  a  physician.  His  father's  Arrange- 
ment of  Britieh  Plant*  (1821),  a  valuable  treatise,  was 
mainly  the  work  of  J.  £.  Gray.  From  1824  to  1875  he  waa 
prominently  oonneeted  with  the  Britiah  Mnsenm ;  was  one 
of  the  moat  laborious  of  naturalists,  a  member  of  many 
learned  societies,  and  the  author  of  hundreds  of  acientifio 
papera  and  of  many  valuable  catalognea.  He  published 
soologioal  reports  of  the  expeditions  of  the  Erebus,  Terror, 
Sulphur,  and  other  historic  Britiah  exploring  ahipa ;  editod 
lurton'a  ifanuai  of  Land  and  Freth-  Water  Shell*  ;  wrote 
Illa*tration*  of  Indian  Zoology,  etc;  and  took  a  promi- 
nent part  in  favor  of  sanitary  and  social  reforms.  B. 
Mar.  7,  1875. 

Gray  (Robert),  b.  at  Tiverton, R.  I., in  1755.  On  Sept. 
30, 1787,  the  sloop  Washington,  Capt.  Gray,  sailed  flrom 
Boston  to  trade  with  the  natives  of  the  north-west  coast. 
Returning  in  1790,  vift  Canton  (China),  Capt  Gray  was 
the  first  man  to  carry  the  stars  and  stripes  around  the 
globe.  He  made  a  second  voyage,  and  May  11, 1791,  dis- 
covered the  river  which  is  now  called  Columbia.  D.  at 
Charleston,  S.  C,  in  1806. 

Gray  (.Thohas),  LL.B.,  b.  in  Comhill,  London,  Deo.  it, 
1716,  the  son  of  a  scrivener  of  brutal  temper  and  habito; 
waa  educated  at  Eton  and  the  Peterhouae,  Cambridge; 
travelled  in  Itely  and  France  (1739-41)  with  Horace  Wal- 
pole;  took  hia  legal  degree  at  Cambridge  1742,  and  after- 
wards lived  at  the  university,  in  which  he  was  appointed 
professor  of  modem  history  in  1768,  but  never  actively  en- 
gaged in  the  duties  of  that  position.  D.  at  Cambridge 
July  24,  1771.  Gray's  fame  resta  almoat  entirely  upon  his 
Elegy  uirilten  in  a  Country  Churchyard  (1749),  which  haa 
given  him  a  high  position  in  English  literature.  He  was 
a  man  of  delicate  and  refined  testes,  retiring  and  sensitive, 
fond  of  learning,  art,  and  philosophic  studies,  almost  effem- 
inate in  manners,  and  of  constitutionally  infirm  health. 
His  published  Letter*  are  admirable  in  style  and  matter, 
and  nia  Latin  verae  ia  good.  The  Ode  on  a  Diitant  Pro*- 
pectof  Eton  College  {17 il),  Progrei*  of  Poeey,  ani  the  Hymn 
to  Advertity  (1742)  are  noteworthy  among  hia  other  poems. 
Mitford'a  edition  of  hia  works  (1814,  often  reprinted),  with 
a  memoir  and  notes,  is  one  of  the  best. 

Gray  (Williax),  b.  at  Lynn,  Masa.,  June  27, 1750;  be- 
came engaged  ii^  shipping,  in  whioh  porauit  he  amassed 
great  wealth,  having  at  one  time  60  square-rigged  vessels 
on  the  ocean ;  was  lientenant-govemor  of  MassaohuaetU  in 
1810,  having  before  thia  been  a  Stete  aenator.  D.  at  Boa- 
ton  Nov.  4,  1825. 

Grayling  ( Thymallu*),  a  genua  of  fishes  of  the  family 


Michigan  Grayling. 

Salmonidse,  resembling  the  trout  in  habiU  and  character. 
It  ia  one  of  the  beat  of  the  game-fishes,  an  order  of  aquatic 
nobility  to  which  some  authorities  admit  only  the  tront, 
salmon,  and  grayling.  The  T.  vulgari*  is  the  common 
grayling  of  Europe.  It  is  in  great  request  for  the  teble. 
The  T.  tricolor  is  found  in  some  streams  of  Michigan  and 
in  the  bead-waters  of  the  Yellowatone.  Ite  discovery  has 
been  hailed  as  a  great  acquisition  to  the  anglers  of  the 
U.  8.  It  ia  perhapa  identical  with  T.  n'gnifer,  a  splendid 
inhabitent  of  the  far  northern  waters  of  British  America. 
There  are  other  species,  chiefly  European  and  Asiatic. 

Gray  Powders.    See  Mercdrt,  Mediciical  TThks  or. 

Gray'soOi  county  of  W.  Central  Kentucky.  Area,  700 
square  miles.  Its  surface  ia  undulating.  Coal,  iron,  lime- 
atone,  and  mineral  apringa  abound.  Cattle,  tobacco,  grain, 
and  wool  are  leading  products.    Cap.  Litohfield.    P.  11,580. 

GrayaOB)  connty  of  Texas,  bounded  on  the  N.  by  the 
Red  River.  Area,  950  aquare  miles.  Cattle,  grain,  pork, 
and  cotton  are  ataple  producto.  The  aoil  ia  fertile  and  well 
timbered.  It  ia  intersected  by  the  Missouri  Kansas  and 
Texas  R.  R.    Cap.  Sherman.    Pop.  14,387. 

Grayaon,  connty  of  Virginia,  bordering  on  North  Caro- 
lina, and  included  between  the  two  easternmost  ranges  of 
the  Appalachian  Mounteina.  It  abonnda  in  iron  and  other 
mineral  wealth,  and  ia  a  good  grating  region.  Grain  and 
wool  are  leading  producto.  Area,  340  aquare  miles.  Cap. 
Independence.     Fop.  9587. 

Grayaon,  post-v.,  county-seat  of  Carter  oo.,  Kentucky. 
Pop.  152. 
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Grayson  (Jobh  Brbckckhidob),  b.  in  Kentucky  in 
1806;  graduated  from  the  U.  S.  MiliUiy  Aoademy,  and 
was  appointed  aeoond  lieutenant  of  artillery  July,  1826, 
flnt  lieutenant  1834 ;  transferred  to  the  snbBistenoe  depart- 
ment in  1838,  with  the  rank  of  oapt&in,  and  promoted  to  be 
m^jor  1852 ;  as  an  artillery  officer  he  served  in  garrison 
and  on  special  doty  until  1836,  with  the  exception  of  a  period 
(1835)  when  on  aotire  duty  in  the  field  in  Florida  against 
the  Seminole  Indians ;  he  served  throughout  the  Hezican 
war  as  Oen.  Scott's  chief  commissary,  and  for  gallant  con- 
duct at  Gontreras,  Chumbuseo,  and  Chapultepeo  was  bre- 
Tetted  major  and  Ueutenant-ooloneL  On  tUe  ontbreak  of 
the  civil  war  he  resigned  his  commission,  and  was  appoint- 
ed a  brigadier-general  in  the  Confederate  sen-ice,  O.  in 
Plorida  in  1881.  O.  C.  Sixxoira. 

Grayson  (Williak),  b.  in  Prinoa  William  co.,  Ya., 
graduated  at  the  University  of  Oxford ;  studied  law,  and 
settled  at  Dumfries,  He  was  ehosen  as  aide-de-camp  to 
Washington  in  1776 ;  also  as  oolonelof  a  Virginia  regiment 
in  1777.  Ho  was  eminent  tfaronghout  the  Rerolution  as  an 
officer  of  intrinsic  worth  and  undaunted  oourage.  He  was 
one  of  the  first  U.  S,  Senators  from  Virginia  in  1789.  D.  st 
Dumfries  Mar.  12,  1700. 

Grayson  (Williah),  b.  in  Maryland  1786 ;  served  with 
distinction  in  both  houses  of  the  Maryland  Assembly ;  also 
took  an  eminent  part  in  the  struggle  to  aoqnlre  a  new  and 
more  liberal  constitution  for  the  State  in  1838 ;  was  gov- 
ernor 1838-11.     D.  July  0,  1868. 

Grayson  (William  J.),  b.  at  Beaufort,  S.  0.,  in  Nov., 
1788 ;  graduated  at  South  Carolina  College  in  1809 ;  was 
educated  for  the  law;  occupied  the  office  of  commissioner 
in  equity  of  South  Carolina ;  became  a  member  of  the  State 
legislature  (1813);  a  State  Senator  (1831);  held  the  posi- 
tion of  M.  C.  1833-37,  and  in  1841  was  appointed  collector 
of  customs  at  Charleston,  S.  C,  by  Pres.  Taylor.  He  con- 
tributed many  articles  to  the  Soulkem  Rttiew ;  was  the 
author  of  The  Hireling  and  the  Stave  (1856),  Ckiaora,  and 
other  works.     D.  at  Meifbern  Oct.  4, 1863. 

Gray's  Peak«  on  the  Rocky  Mountains,  is  in  Summit 
and  Clear  Creek  coa.,  Col.,  12  miles  W.  of  Qeorgetown.  It 
is  14,466  feet  in  height.  Named  in  honor  of  Dr.  Asa  Qray, 
and  is  the  twin  of  Torrcy's  Peak,  of  the  same  height. 

Grays'ville,  post-v.  of  Monroe  oo.,  0.    Pop.  199. 

Gray'Tille,  poat-v.  and  tp,  of  White  co..  111.,  on  the 
Wabash  River  at  the  month  of  the  Bonpas  River,  on  the 
Cairo  and  Vincennes  R.  R.  A  portion  of  the  town  lies  in 
Edwards  oo.  It  baa  2  weekly  newspapers,  1  bi-monthly 
religious  paper,  a  literary  society,  good  schools,  2  flouring 
and  3  saw  mills,  1  stave  and  2  furniture  factories,  2  planing 
mills,  and  3  hotels.  Pork  is  packed  and  grain  shipped  at 
this  point.  It  is  surrounded  by  a  fertile  region.  Pop.  of 
tp.  1925.  JoMATHAN  Stuabt,  Ed.  "  Rkpdblican." 

Grazalo'ma,  town  of  Spain,  in  the  province  of  Cadiz. 
It  is  very  peculiarly  aituatea  behind  Sierra  de  Ronda  and 
Cerro  de  St.  Chriatoval,  approachable  only  through  a  very 
narrow  pass.   Smuggling  is  largely  carried  on.    Pop.  6600. 

Grease  [akin  to  the  Lat  er<unu,  "  thick  "],  the  popu- 
lar name  of  many  inferior  fats,  or  oils  which  are  solid  or 
semi-solid.  They  are  used  as  lubricants  for  wagon-wheels 
(in  which  case  a  little  tar  or  soda  inoreases  their  dura- 
bility) and  in  dressing  some  sorts  of  leather.  "Mare's 
grease  "  is  the  oil  of  horses,  imported  from  South  America 
and  used  as  a  lubricant.  Many  kinds  of  grease  are  em- 
ployed in  making  soap,  candles,  and  glycerine. 

Grease-Wood,  the  Sarcohatue  vermiculattu,  a  plant 
of  the  order  Chenopodiaceis,  very  abundant  in  the  Far 
West  in  barren  places  which  are  charged  with  alkaline 
salts.    It  is  one  of  the  characteristic  plants  of  that  region. 

Great  Barrington,  post-v.  and  tp.  of  Berkshire  co., 
Mass.,  on  the  Housatonic  River  and  R.  R.  It  is  a  promi- 
nent and  pleasantly  situated  town,  surrounded  by  beauti- 
ful hills.  It  contains  manufactures  of  woollens,  cotton 
goods,  paper,  flocks,  pig  iron,  brick,  and  saw -mill  products. 
It  has  a  national  and  a  aavinga  bank,  a  weekly  newspaper, 
18  public  schools  (including  a  high  school),  and  7  churches. 
The  post-villages  of  Van  Deusenville  and  Housatonic  are 
within  the  town  limits.  It  is  a  popular  resort  in  summer, 
has  several  first-clasa  hotels,  is  supplied  with  gas  and  pure 
spring  water,  and  the  main  street  la  lined  with  grand  old 
elms.  The  town  was  settled  in  1730,  incorporated  in  1761, 
and  nntil  1787  was  the  oonnty-seat.  The  territory  was 
purchased  from  the  Indians,  and  originally  bore  the  name 
•f  the  Honsatonio  Propriety.     Pop.  of  tp.  4320. 

Makccs  H.  Rooers,  Ed.  "  Codribiu" 

Great  Basin,  or  Fremont's  Basin,  the  great  area 
extending  westward  from  the  Wahsatch  Mountains  to  the 
Sierra  Nevada,  measuring  some  300  miles  N.  and  S.,  and 
350  E.  and  W.,and  including  nearly  all  of  Nevada,  a  great 


part  of  Utah,  a  large  area  in  Oaliforaia,  and  small  parts  of 
.Wyoming,  Idaho,  and  Oregon.  Its  waters  do  not  reach 
the  sea,  henee  it  is  called  a  basin.  It  is,  however,  in  re-  ' 
ality,  a  series  of  basins,  mostly  long,  broken  N.-and-S.  val- 
leys lying  between  rugged  mountain-ranges.  Across  these 
ridges  and  valleys  the  valley  of  the  Humboldt  Rirer  atrikes 
diagonally,  affording  the  only  praotioabia  railroad  route 
from  E.  to  W.— the  route  of  the  Central  Pacific  R.  R.  The 
climate  is  very  dry,  and  agrioulture  is  not  practicable  with- 
out irrigation.  The  streams  are  small,  and  important  only 
for  irrigation  and  mining  purposes.  The  Humboldt,  Car- 
son, Bear,  Jordan,  Prove,  Beaver,  Sevier,  and  Weber  rivers 
are  the  largest.  Oreat  Salt  Lake  is  the  largest  body  of 
water,  and  Utah  Lake  is  the  principal  fresh-water  lake. 
The  other  lakes,  some  of  them  mere  "  sinks "  or  marshy 
places,  are  partly  salt  and  partly  tnA,  while  some  are  com- 
posed of  highly  complex  chemical  solutions,  like  Mono 
Lake  in  California.  The  olimata  is  generally  healthful. 
"  White-pine "  timber  is  cut  on  some  of  the  moantaiBS. 
There  is  a  oonsiderablo  grazing  industry.  Gold,  silver, 
lead,  borax,  salt,  sulphur,  and  soda-salts  are  abundant,  and 
the  mining  interest  is  important.  The  basin  is  peculiarly 
exposed  to  the  ravages  of  the  "hateful  grasshopper"  (Co- 
loptenua  apretut). 

Great  Bear  Lake,  in  British  America,  under  the 
Arctic  Circle,  between  Ion.  117"  and  123"  W.  It  has  an 
irregular  outline,  is  very  deep  and  clear,  abounds  in  fish, 
and  is  frozen  over  for  half  the  year.  Area,  14,000  square 
miles. 

Great  Bend,  post-v.,  esp.  of  Barton  oo.,  Kan.,  on  th« 
Arkansas  River  and  the  Atcniaon  Topeka  and  Santa  Ti 
R.  R.,  near  the  centre  of  the  State.  It  has  a  bank,  a  news- 
paper, a  large  brick  court-house,  a  graded  school  building, 
2  cDurohes,  2  hotels,  15  stores,  and  a  largo  trade. 

A.  J.  HoisiNOTOK,  Ed.  "  Regibtkk." 

Great  Bend,  post-b.  and  tp.  of  Susquehanna  oo..  Pa., 
14  miles  S.  E.  of  Binghamton,  N.  T.,  on  the  Susquehanna, 
at  the  junction  of  the  Erie  and  the  Delaware  Lackawanna 
and  Western  R.  Rs.     Pop.  of  b.  855;  of  tp.  1431. 

Great  Britain  [Or.'AAovtuvK^mc,  Bprmnx^rirvt;  Lat 
A{6ion,  Atiglia,  Britannia^.  Under  this  head  we  propose 
to  notice  the  United  Kingdom  of  Qreat  Britain  generally, 
and  refer  to  the  articles  on  England,  Wales,  Sootland,  Ire- 
land, the  Isle  of  Man,  and  the  Channel  Islands  for  further 
particulars.  Oreat  Britain,  thus  called  to  distinguish  it  from 
Lesser  Britain  or  the  Bretagne,  is  the  largest  island  in  Eu- 
rope, and,  next  to  Qreenland,  New  Quinea,  Borneo,  Mada- 
gascar, and  Sumatra,  the  largest  in  the  world.  It  is  sepa- 
rated from  the  continent  of  Europe  by  the  British  Channel 
(La  Manche  of  the  French),  the  narrowest  portion  of  whieh 
is  called  the  Strait  of  Dover  (Pas  de  Calais),  and  by  the 
German  Ocean  or  North  Sea,  and  from  Ireland  by  the  Irish 
Channel  or  Sea,  whioh  communicates  with  the  open  Atlan- 
tic through  the  North  and  St.  George's  channels.  The  isl- 
and of  Qreat  Britain  comprises  England,  Wales,  aad  Scot- 
land, and  lies  between  lat.  49°  57'  30"  and  68°  40'  24"  N, 
and, between  Ion.  1°  46'  E.  and  6°  13'  W.  of  Greenwich. 
Its  most  southerly  point  is  Lizard  Point  in  Cornwall;  its 
most  northerly,  Duonet  Head  in  Caithness ;  its  most  east- 
erly, Lowestoft  Ncas  in  Norfolk,  and  its  most  westerly, 
Ardnamnrehan  Point  in  Argyleshire.  Its  greatest  length 
is  608  miles ;  its  greatest  breadth,  between  the  Land's  &id 
and  the  North  Foreland  in  Kent,  325.  Farther  N.  the 
island  is  narrow.  Near  the  frontier  of  Scotland  it  is  only 
64  miles  across,  and  the  distance  between  the  Friths  of  the 
Forth  and  Clyde  hardly  exceeds  30  miles.  The  area  of 
Great  Britain  is  84,392  square  miles,  and  that  of  the  931 
smaller  islands  along  its  coasts  4614  square  miles.  Of 
these  amaller  islands,  224  are  inhabited.  The  more  im- 
portant among  them  are  the  Orkneys  (320  square  miles), 
the  Shetlands  (615  square  milea),  the  Hebrides  or  Western 
Islands  (3141  square  miles),  Anglesey  (192  square  miles), 
the  Scilly  Islands  (6  square  miles),  and  the  Isle  of  Wight 
(156  square  miles). 

Great  Britain,  Ireland,  the  Isle  of  Man  in  the  Irish 
Sea,  and  the  smaller  Islands  in  the  British  seas  are  spoken 
of  generally  as  the  Brititk  itUmd;  Their  ares  is  as  fol- 
lows: 

Great  Britain,  mainland 84,392  square  mOea. 

"  ■*        lesser  islands ~..  4,CI4 

Ireland,  mainland _...82J285  " 

"         lesser  islands „. SM  " 

Man,  Isle  ot 227  « 

Total  British  islands 121,764  " 

The  "United  Kingdom"  includes  Qreat  Britain  and  Ire- 
land, but  neither  the  Isle  of  Man  nor  the  Channel  Islands 
near  the  French  coast,  which  are  not  represented  in  Parlia-  . 
ment,  in  spite  of  their  vicinity  to  the  seat  of  the  eeatral 
government.  These  islands  are  in  the  enjoyment  of  an- 
oient  iDstitations ;  and  although,  in  statistioal  docaneats, 
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they  flgnre  oooasipnally  u  if  thaj  formed  integnl  parU  of 
the  United  Kiogdom,  the;  are  in  reality  merely  Britiih 
dependencies. 

The  area  of  the  whole  British  empire,  including  eolonief, 
^ependenoiea,  etc.,  is  as  follows : 

AreA.  Popttlatloa. 

United  Kingdom 121,637  a2,4I2.000 

Isle  of  Man _ 227  M,042 

Chanoel  Islands 7t  90,598 

Heligoland 4  1,913 

GIbralUr 2  25,216 

MalU 1«  149,084 

British  iBdte 94S,4M        193,228,418 

Native  states  (Aadatory) 202,S31         14,270,318 

Ceylon _ 24,454  2,406,287 

StrstU  settlemenu 1,208  808,097 

Korling  Islands 8  400 

AdenandPetta 12  29,730 

Labnan . .. 45  4,898 

Hongkong 82  124,198 

4friea: 

Cape  Colony 200,618  668,158 

BasuloLand 8,000  75,000 

OTlqnaland,West 16,832  25,477 

OriqiulBnd,Eaat. _ 3,400  36,000 

NaUi 17,801  293,832 

West  African  settlements 17,000  633,400 

St  Helena 47  6,241 

Ascension 34  27 

Tristan  da  Cttttfaa 46  68 

Usuritlus 739  317,069 

Dependencies  of  do 380  13,391 

AiulraUa: 

New  South  Wales 308,560  584,273 

Queensland 668,239  1-16,690 

Victoria 88,451  790,492 

South  Australia 380,602  198,267 

Northern  Territory 623!6S1  66,000 

West  Australia 975,824  26,209 

Tasmania - 26,215  104,217 

New  ZeaUnd 106,259  878,000 

Chatham  Islands 620  132 

Norfolk  Island „ 17  481 

FIJI  Islands..... 8,034  100^000 

America: 

Dominion  of  Canada 3,613.323  3;718,746 

Newfoundland 40,200  I46,.'<36 

Bermuda 41  16,309 

West  India  Islands 13,764  1,063,886 

Honduns 18,600  24,710 

British  Guiana.. _ 85,425  215,200 

Falkland  Islands .   .    4,741  803 

dummarjf: 

Europe _. « 121,985  32,732,851 

Asia " 1,171,694         210,366,343 

Africa 284,658  1,865,648 

Austnlia 8,086,274  2,883,751 

America » „ 3.670,986  5,183,1^ 

Total ... _.....„.„  8,316,897         252,538,782 

Id  addition  to  the  territories  ennmerstad  ahore,  Great 
Britain  has  taken  possession  at  rarions  times  of  a  number 
of  islands,  not  at  present  under  British  administration. 
Amongst  these  may  b«  mentioned  the  Knria  Muria  Islands 
on  the  ooastof  Arabia,  Kamaran  in  the  Red  Sea,  New  Am- 
sterdam and  St.  Paul  in  the  Indian  Ocean,  the  Auckland 
Islands,  Lord  Howe's  Island,  Fanning,  Maiden,  Starbuek, 
and  Caroline  in  the  Paoifle. 

Pkyieal  Otographg. — The  British  islands  rise  on  a  snb- 
narine  platean  joined  to  Denmark,  dermany,  the  Nether- 
lands, and  France,  bnt  separated  from  Norway  by  a  deep 
ehannel  exceeding  200  fatnoms  in  depth.  A  fall  of  the  sea 
to  tha  extant  of  only  102  feat  wonld  cans*  the  iq>pearanea 
of  an  isthmus  joining  the  Netherlands  to  Norfolk  and  Lin- 
ooln,  and  the  Dogger  Btmk,  at  present  one  of  the  most  pro- 
dnotire  Sshing-grounds,  wonld  rise  to  the  surface,  a  huge 
Hat  island,  in  the  middle  of  the  German  Ocean.  A  further 
fall  of  13  feet  would  cut  off  the  oommnnioation  between  the 
British  Channel  and  the  German  Ocean  and  render  snper- 
fiuous  any  scheme  for  bridging  or  tunnelling  the  Btrait  of 
Dover.  A  total  fall  of  the  level  of  the  sea  of  180  feet  would 
convert  nearly  the  whole  of  the  southern  half  of  the  Ger- 
man Ocean  and  a  eonsidetaUa  portion  of  the  British  Chan- 
nel into  dry  land.  A  fall  of  240  feet  would  join  Ireland 
to  Great  Britain.  The  depth  of  the  sea  increases  rapidly 
at  a  distanoe  of  from  20  to  SO  miles  to  the  W.  and  N. 
W.  of  Ireland,  the  Hebrides,  and  Shetland  Islands.  The 
wide  ehannel  between  the  latter  and  the  Faroe  Islands  at^ 
tains  a  depth  of  A40  fathoms  (.'1840  feet),  and  that  of  the 
Atlantio  between  Ireland  and  Rockall  (a  rock  70  feet  high 
in  lat.  57»  32'  N.,  Ion.  13»  42'  W.,  and  the  centre  of  a  pro- 
dnotire  flshing-bank)  exceeds  ISOO  fathoms, 

Coa*t-li»t — The  ooast-lina  of  Great  Britain  has  a  de- 
T^opment  of  2900  miles ;  that  of  Ireland  of  1400  miles, 
minor  indentations  excluded.  On  the  former  island  no 
point  is  at  a  greater  distance  from  the  sea  than  75  miles; 
on  the  latter,  this  distanoe  is  only  50  miles.  The  eastern 
eoastof  Great  Britain  is  unbroken,  and  there  are  only  afaw 


bays  and  natural  harbors  affording  shelter  to  shipping,  a 
deficiency  compensated  for  to  some  extent  by  the  existence 
of  several  estuaries  of  rivers,  such  as  the  Thames  and  Hnm- 
ber  in  England  and  the  Forth  and  Tay  in  Scotland.  The 
safest  harbor  along  the  whole  of  this  coast  is  that  formed 
by  the  Cromarty  Frith,  one  of  the  two  arms  of  the  Moray 
Frith,  though  it  is  of  small  importance  commercially.  A 
considerable  portion  of  this  coast  is  flat,  especially  that 
of  Norfolk  and  at^oining  the  sand-choked  bay  called  the 
"  Wash,"  where  the  Fens  form  an  extensive  marshland. 
In  many  parts  the  sea  has  encroached  upon  tho  land,  bnt 
elsewhere  considerable  tracts  of  country  have  been  con- 
quered from  the  sea,  and  are  defended  against  its  ravages 
by  dikes  and  embankments.  The  northern  coast  of  Scot- 
land, between  Duncansby  Head  and  Cape  Wrath,  is  hteep 
throughout,  and  the  W.  coast,  as  far  S.  as  the  moutn 
of  the  Clyde,  is  intersected  by  numerous  narrow  sea-loehs 
bounded  by  steep  hills  and  of  considerable  depth.  Narrow 
"sounds"  separata  the  mainland  from  Skye,  Hall,  and 
others  of  the  Hebrides,  and  a  broad  strait,  the  Mineh,  sep- 
arates it  from  the  Outer  Hebrides.  Amongst  the  numerous 
peninsulas  of  that  part  of  Scotland,  that  of  Cantire  is  the 
most  considerable.  It  is  nearly  60  miles  in  length,  and 
terminates  in  the  Hull  of  Cantire.  The  eastern  coast  of 
the  Frith  of  Clyde  is  generally  level,  whilst  that  of  tha 
peninsula  of  Galloway,  further  S.,  is  generally  steep,  and 
juts  out  in  the  bold  Mull  of  Galloway,  the  most  south- 
erly point  of  Scotland,  in  lat.  54°  38'  N.  Tho  eastern  por- 
tion of  the  Irish  Sea  forms  a  vast  bay,  bounded  on  the  N. 
by  Galloway,  on  the  E.  by  the  English  counties  of  Cum- 
berland and  Lancashire,  and  on  the  S.  by  Wales.  Its  cen- 
tre is  occupied  by  the  Isle  of  Man.  Three  subsidiary  bays 
open  into  it — vix.  those  of  tho  Solway  Frith,  Horecambe 
Bay,  and  Liverpool  Bay  (with  the  estuaries  of  Mersey  and 
Dee).  They  all  abound  in  sandbanks,  which  render  navi- 
gation exceedingly  intricate.  The  peninsula  of  Wales  has 
generally  bold  and  rugged  coasts.  Menai  Strait,  hardly 
600  feet  in  width,  separates  it  from  the  island  of  Anglesey. 
The  wide  sweep  of  Cardigan  Bay  opens  here  towards  the 
W.,  and  Milford  Haven  penetrates  far  inland  towards  the 
S.  W.  This  is  one  of  the  most  secure  harbors  of  the  Brit- 
ish islands,  though,  owing  to  its  geographical  position,  it 
is  but  little  used.  Bristol  Channel  and  the  estuary  of  the 
Severn  separate  South  Wales  from  the  counties  of  Somerset 
and  Devon.  The  most  important  bays  along  it  are  those 
of  Caernarvon  and  Swansea  on  the  coast  of  Wales,  and  of 
Barnstaple  on  the  coast  of  Devonshire.  The  navigation 
of  its  upper  portion  is  obstructed  by  sandbanks.  Devon 
and  Cornwall  form  a  peninsula,  terminating  in  the  Land's 
End  (50"  4'  N.,  5°  42'  W.),  the  most  westerly  point  of 
England.  The  Scilly  Islands  lie  oif  this  cape,  and  have 
proved  fatal  to  many  a  homeward-bound  merchantman. 
The  coasts  of  this  peninsula  are  generally  steep  and  cele- 
brated for  their  pioturesqneness.  There  are  several  excel- 
lent harbors,  amongst  which  we  may  mention  Mount's  Bay, 
the  harbor  of  Falmouth,  and  that  of  Plymouth ;  tho  latter 
is  protected  by  a  magniBcent  breakwater,  and  the  cele- 
brated Eddystone  lighthouse  points  out  the  way  to  it.  The 
remainder  of  the  S.  coast  of^  England  is  generally  level. 
The  Bill  of  Portland,  a  rocky  promontory  joined  to  the 
mainland  by  the  Chesll  Bank,  bounds  the  roadstead  of  that 
name  to  tha  W.  Tha  only  other  seonre  harbors  on  the  S. 
coast  are  those  of  Southampton  and  of  Portsmouth,  op- 
posite the  Isle  of  Wight,  the  latter  the  most  important  na- 
val station  of  Great  Britain.  Spithead  is  a  secure  road- 
stead batwaen  it  and  tha  Isle  of  Wight.  Farther  to  the 
E.  the  South  Downs  gradually  approach  the  coast  and 
form  the  bold  Beachy  Head  (532  feet).  The  coast  then 
again  becomes  level  and,  at  Dungeness,  marshy,  but  from 
Bandgate  to  the  North  Foreland  it  is  formed  of  white  chalk 
cliffs.  These  "  white  cliffs  of  Old  England  "  have  become 
proverbial,  though  their  extent  is  very  limited.  They  owe 
their  prominence  in  the  popular  estimation  principally  to 
the  fact  of  their  first  meeting  the  eye  of  a  traveller  coming 
from  the  Continent.*  There  are  no  natural  harbors  along 
this  coast  (that  of  Dover  has  been  created  artificially),  but 
the  roadstead  called  the  "  Downs,"  lying  between  tho  land 
and  the  Goodwin  Sands,  offers  some  shelter  to  shipping. 
Tho  estuary  of  the  Thames  is  bounded  by  low  coasts,  and 
sandbanks  render  its  navigation  exceedingly  intricate.  Tho 
estuary  of  the  Medway,  which  opens  into  it,  forms  one  of  the 
most  secure  harbors,  and  has  been  strongly  fortified  (Chat- 
ham). 

Relief. — The  British  islands  cannot  vie  with  other  Eu- 
ropean countries  In  the  height  of  their  mountains,  but  they 
nevertheless  possess  a  variety  of  relief  which  removes  them 

•  The  name  Albion,  which  is  bestowed  sometimes  upon  Great 
Britain,  is  derived  frequently  from  albut,  "  whlu,"  with  refer- 
ence to  these  cliflTs,  A  more  correct  derivstlon,  however,  appears 
to  )>»  that  ttvm  the  Gaelic  words  aa>  and  (nn,  which  mean  ^"^high 
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for  ftrom  the  monotonona  low  plain*  of  Northern  Europe. 
England,  (peaking  generally,  la  a  lerel  country,  eapeoial- 
1;  towarda  the  £.,  vhere  the  mareby  district  of  the  Fens 
offers  an  analogue  to  that  wo  meet  with  on  the  opposite 
eoaet  of  the  Continent,  but  it  is  traversed  by  table-lands 
and  ridges  of  varying  elevations,  and  which  in  the  N. 
aaanme  the  height  of  veritable  mountains.     Wales,  and 
also  Scotland,  may  fitly  be  described  as  mountainous  coun- 
tries, whilst  Ireland  presents  itself  as  a  vast   lowland 
dotted  over  by  isolated  mountain-groups.      The   culmi- 
nating point  of  the  whole  country,  Ben  Nevis,  attains  an 
elevation  of  4406  feet,  and  its  mean  height  doea  not  prob- 
ably exceed  700  feet.     The  Highlands  of  Scotland  are  in- 
teraected  by  a  long  and  narrow  valley,  the  Oreat  Olen 
(Glenmore),  extending  from  Looh  £il  to  the  Beanly  Loch. 
This  valley  is  occupied  by  a  chain  of  lakes  connected  by 
the  Caledonian  Canal,  and  ita  highest  point  ia  only  84  feet 
above  the  level  of  the  aea.     The  mountain-region  to  the 
N.  of  it  eonsista  of  irregular  groups,  for  the  most  part 
sterile  and  inhospitable  and  very  thinly  populated.     There 
are  extensive  moors,  and  the  mountain-summits  rise  above 
them  to  a  height  of  about  4000  feet  (Ben  Derag  .1235  feet, 
Ben  Wyvis  3422  feet,  Ben  Attow  4000  feetl.     Towards 
the  H.  E.  it  merges  into  the  undulating  sandstone  plains 
of  Caithneas,  which  form  bold  and  atriking  beadlanda  on 
the  coast.     The  mountain-region  to  the  S.  of  the  Olen- 
more  is  known  as  the  Qrampians.     In  ita  arrangement  it 
is  muoh  more  linear  than  the  northern  Highlands.     A  cen- 
tral chain  may  be  traced  from  Ben  Nevis  (4406  feet)  in 
the  8.  W.  to  the  coast  of  Aberdeen.     The  Pass  of  Dru- 
mouchter,  on  the   confines   of  Perthshire  and  Inverness, 
crosses  this  chain  at  an  elevation  of  1488  feet.     The  north- 
ern Grampians  branch  off  firom  this  central  chain  near  the 
head-waters  of  the  Dee,  and  attain  an  elevation  of  4295  feet 
in  Mac  Dhui.     The  southern  Grampians  culminate  in  Ben 
Lawers,  3984  feet.      The  Qrampians  are  hardly  inferior 
to  the  northern  Highlands  in  sterility,  and  moon  abound, 
but  there  are  likewise  excellent  pastures  in  the  valleys; 
and  where  these  open  out  towards  the  N.  E,  and  8.  £. 
they  offer  every  facility  for  a  successful  pursuit  of  agricul- 
ture.    The  western  coaat  of  the  Highlands  is  generally 
steep  and  rugged,  and  sea-loohs  penetrate  far  into  the 
land ;  their  interior  abounds  in  picturesque  lakes.     Strath- 
more  (the  great  vale)  extends  along  the  foot  of  the  High- 
lands from  Looh  Lomond,  in  the  8,  W.,  to  Stonehaven, 
in   the  K.   E.      It  ia   separated   from  the   sea  and  the 
groat  central  plain  extending  between  the  Forth  and  the 
Clyde  by  a  range  of  hilla  broken  through  by  the  Forth  and 
Tay,  and  known  aa  the  Campsie  Fella,  the  Sidlaw  (1700 
feet),  and  Ochill  Hills  (2352  feet).     Southern  Scotland  con- 
sists of  an  extensive  hilly  region  stretching  from  St.  Abb'a 
Head  in  the  German  Ocean  to  the  Stranraer  on  the  Irish 
Sea,  and  culminating  in  the  Broad-Law  (2754  feet).     The 
Talleys  of  the  Tweed  and  Clyde  almost  cut  off  from  the 
main  mass  the  outlying  ranges  of  the  Lammermoor  and 
Pentland  towards  the  N.     The  range  forming  the  bound- 
ary towards  England  is  known  as  the  Cheviots  (2668  feet). 
The  hills  of  Southern  Scotland  are  generally  broad  and 
flattened;   they  are  interseoted  by  deep   pastoral  glens, 
which  open  out  into  fortile  valleys  and  plains.     Amongst 
the  latter  that  called  the  Merae,  at  the  mouth  of  the  Tweed, 
is  the  most  considerable. 

Northern  England,  from  the  foot  of  the  Cheviota  to  the 
middle  of  Stafford  and  Derbyshire,  is  intersected  by  a  range 
of  mountains  forming  the  water-parting  between  the  German 
Ocean  and  the  Irish  Sea.  To  geographers  these  mountains 
are  known  aa  the  Pennine  chain ;  locally  they  are  known  by 
a  great  variety  of  designations.  The  depression  which  sep- 
arates this  hilly  region  from  the  Cheviots  is  marked  by  the 
line  of  the  old  Roman  wall  which  extended  from  Carlisle  to 
Newcastle,  and  only  riaea  44s  feet  above  the  level  of  the  aea. 
They  natnrally  divide  themselves  into  two  groups,  separated 
by  a  depression  at  the  heads  of  the  rivers  Ribble  and  Aire, 
where  the  Liverpool  and  Leeds  Canal  crosses  them  at  an  ele- 
vation of  500  feet.  The  northernmost  of  these  groups  oul- 
minates  In  the  Croaa  Fell  (2928  feet),  and  is  but  looaely  con- 
nected with  the  picturesque  Cumbrian  Mountains  towards 
the  W,,  which  abound  in  lakes,  shady  woods,  and  rich 
pastures.  Scafcll  (3230  feet),  the  higheat  summit  of  the 
Cumbrian  Mountains,  ia  at  the  same  time  the  culminating 
point  of  all  England.  The  sonthern  group  of  the  Pennine 
chain  ia  far  less  elevated  than  the  northern,  and  the  Peak 
of  Derbyshire,  its  oulminating  point,  only  riaea  to  a  height 
of  1881  feet.  It  terminates  with  the  Weaver  Hill,  in  lat. 
53°  S.  (1154  feet).  The  region  of  the  Pennine  Honntaina 
ia  one  of  the  most  sterile  of  England,  and  the  moorlands 
are  of  great  extent.  In  the  rest  of  England  there  are  no 
hill-ranges  equal  in  importance  with  the  Pennine  chain, 
and  the  general  level  of  the  central  portions  of  the  country 
even  but  rarely  exceeds  500  feet  in  height.  The  bands  of 
Lias  and  Oolite  which  extend  from  Torkshire  to  Dor- 
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The  Thames  rises  at  Thameahead,  378  feet  above  the 
level  of  tho  sea,  and  enters  the  German  Ooaan  at  the  Nore 
Light,  between  Shoeburyness  and  Sheemesa.  At  ita  month 
it  is  5  milea,  at  London  bridge,  46  miles  above  it,  682  feet, 
and  aa  far  as  the  latter  it  is  navigable  for  veaaela  of  308 
tons.  Ita  most  important  tributary  ia  the  Hedway,  which 
forms  an  excellent  harbor.  The  Ouse  rises  in  Noitfaamp- 
tonshire,  and  is  navigable  fhim  Retford,  46  milei  above  its 
mouth.  It  enters  the  Waah  at  King's  Lynn.  The  Hum- 
ber, properly  speaking,  ia  an  arm  of  the  aea,  into  which  the 
Trent  and  Yorkahire  Ooae  pour  their  waters,  and  extendi 
37  milea  inland.  Kingston-upon-Hull,  an  important  OOB- 
meroial  town,  ia  situated  on  ita  N.  ooaat  at  the  month 
of  the  amall  river  Hull.  The  Trent  riaea  in  the  moorlanda 
of  Staffordahire,  iuteraeota  nn  exoeedingly  fortile  diatriet, 
and  beoomea  navigable  at  Burton-upon-Trent.    Small  aea- 


aet  form  a  aeriea  of  hilla,  intermptcd  by  table-laoda  or 
plains,  and  having  generally  a  steep  escarpment  to  the 
W.,  and  sloping  down  gently  towaras  the  £.  Amongst 
these  may  be  mentioned  the  North  York  moora  (1864  feet), 
to  the  N.  of  the  Ouae ;  the  Lincoln  Heights,  to  the  8, 
of  it;  the  Cotawold  Hills  (1134  feet),  to  the  E.  of  the 
Severn ;  and  the  Dorset  Heights.  The  valley  of  the  Thames 
is  bounded  on  the  N.  and  8.  by  chalk  hilla,  affording 
generally  excellent  paatnrage.  Tboae  on  the  N.  extend 
from  Wiltahire  into  Suffolk,  and  attain  an  elevation  of  905 
feet  in  Wendower  Uill.  The  aouthem  chalk  hills  are 
known  aj  the  Downs,  and  attain  nowhere  an  elevation  of 
1000  feet;  Inkpen  Beacon,  on  the  boundary  of  Hants  and  | 
Berka,  ia  their  culminating  point.  The  northera  Downa 
(Leith  Hill,  967  feet)  extend  from  it  to  the  coast.of  Kent, 
at  Dover,  where  they  form  white  oliffa ;  the  aonthern  Downs 
terminate  in  the  Beaohy  Head  (532  feet),  on  the  ooaat  of 
Suaaex.  Theae  two  rangea  bound  a  fertile  district  called  the 
Weald,  formerly  a  forest  of  oak,  at  preaent  one  of  the  moat 
productive  agricultural  distriota  of  the  country.  Geolo- 
giata  desoribe  the  Weald  aa  a  valley  of  denudation,  and 
frequently  refer  to  it  in  illustration  of  that  kind  of  geolog- 
ical aotion.  The  Hendip  Hills  (979  feet),  near  the  mouUi 
of  the  Severn,  are  already  beyond  the  ohalk  region  of 
Southern  England,  for  they  oonsist  of  mountain  limestone, 
and  the  Exmoor  (1700  feet),  a  range  on  the  sonthern  shore 
of  the  Bristol  Channel,  oonsista  of  Devonian  rocks,  w^ch, 
with  members  of  the  Carboniferous  aeriea,  occupy  tho 
greater  portion  of  Devonabire  and  Cornwall,  and  are  in- 
truded by  granite  and  other  igneous  rocks.  To  this  intru- 
sion is  due  the  origin  of  the  Bo-oalled  "  Dartmoor  Forest," 
a  desolate  moor  region  rising  in  Yeo  Tor  to  a  height  of 
2050  feet.  The  fertile  plain  of  Cbcahire  and  tho  valley 
of  the  Severn  form  the  natural  boundary  between  Eng- 
land and  the  mountain-region  of  Wales,  next  to  Scotland 
the  most  considerable  in  the  British  ialanda.  It  is  fre- 
quently distingniahed  aa  the  "Cambrian  Hountaina," 
tnongh  "  Welah  Hills "  is  the  more  popular  designation. 
The  highest  summit  is  the  Snowdon  (3580  feet),  close  to 
Menai  Strait.  A  natural  depression  at  the  bind  of  the 
Severn  divides  North  from  South  Walea,  and  the  hilla  of 
the  latter  are  particularly  distinguished  by  their  barren- 
neaa,  their  higheat  range  being  known  aa  Black  Monntaina 
(Brecknock  Beacon,  2863  feet),  from  the  color  of  the  heather 
which  covera  them.  The  Welsh  Hills,  towards  the  E., 
merge  into  the  table-lands  of  Salop,  Hereford,  and  Glou- 
cester, where  several  outlying  hill-ranges  rise,  amongst 
which  may  be  mentioned  the  Malvem  Hills  (1444  feet), 
the  Clee  Hilla  (1805  feet),  and  the  iaolatedeWrekin  (1320 
feet)  in  the  oentro  of  Shropshire,  Several  of  the  valleya 
of  this  Cambrian  region  are  distinguished  for  their  loveli- 
ness, and  amongst  these  that  of  the  Wye  in  the  S.  sad 
of  the  upper  Dee  in  the  N.  oarry  off  the  palm  for  beauty. 
The  Isle  of  Man,  in  the  Irish  Sea,  rises  to  a  height  of 
2024  feet.  The  western  islands  of  Scotland  are  generally  of 
considerable  height  (Ben  More,  on  Mull,  3185  feet);  the  Ork- 
neys and  Sbetlands,  though  they  present  bold  cliffs  towards 
the  sea  and  are  muoh  broken  up  by  intricate  channels,  only 
rise  to  a  height  of  1556  and  1476  feet  respeetively. 

Hydrogropky. — Th«  rivers  of  the  British  ialanda  are 
small  if  we  compare  them  with  those  of  the  Continent; 
but  aa  they  all  oarry  an  abundant  aupply  of  water  throogh- 
out  the  year,  and  many  df  them  are  narigabU  for  oonaid- 
erable  distanoea,  they  are  neverthelesa  of  oonaiderable  im- 
portance to  eommeroe  and  induatry.  The  following  drain 
a  baain  of  more  than  1500  aqaarc  milea : 
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goioir  rassels  can  uaend  it  u  high  op  h  Qkinslxtroagh. 
The  Ouse  rises  in  Yorkshire,  if  narigable  for  small  sea- 
going craft  as  far  as  York,  and  for  barges  to  Linton.  The 
Tweed  is  a  rapid  stream,  forming,  in  its  lower  course,  the 
boundary  between  England  and  Scotland,  and  entering 
the  Glerman  Ocean  at  Berwick.  The  Forth,  though  an 
ineousiderable  stream,  deserves  to  b«  mentioned  beoause 
Edinburgh  (Leitb)  lies  near  its  fKth.  It  is  navigable  to 
Stirling.  The  Tay  is  the  most  important  river  of  Soot- 
land.  It  rises  to  the  N.  of  Loch  Lomond,  flows  through 
Iioeh  Tay,  leaves  the  mountains  at  Dunkeld,  interseets  the 
Strathmora,  and  Anally  enters  the  Frith  of  Tay.  It  is 
navigable  as  far  as  Perth.  The  remaining  rivers  of  Soot- 
land,  with  the  ezoeption  of  the  Clyde,  are  of  little  use  to 
narigation,  (br  their  fall  is  gener^ly  very  rapid,  but  tbey 
abound  in  llsh.  The  Clyde  rises  in  a  small  lake  on  the 
southern  oonflnes  of  Lanarkshire,  and  enters  the  Frith  of 
Clyde  below  Glasgow.  Like  other  Seoteh  rivers,  its  oar- 
rent  is  very  rapid,  and  it  forms  several  waterfalls,  but  at  a 
vast  expense  for  dredging  it  has  been  made  navigable  for 
large  resaels  as  far  as  Olasgow.  The  Mersey  rises  on  the 
confines  of  Cheshire  and  Derbyshire,  and  forms  a  wide 
estuary  at  its  mouth,  on  which  is  situated  Liverpool,  tho 
first  shipping-port  of  the  world.  Its  tributary,  the  Irwel), 
is  navigable  for  barges  as  far  as  Manefaester,  and  canals 
eonneot  it  with  the  principal  rivers  of  the  rest  of  England. 
Th^  Severn  rises  on  the  slope  of  Plinlimmon  in  Wales, 
and  beoomos  navigable  at  Welshpool,  170  miles  above  its 
month.  It  traverses  the  fertile  plain  of  Shrewsbury  and 
the  vale  of  Qloucester,  and  enters  the  Bristol  Channel 
below  the  town  of  that  name.  The  tides  at  its  mouth  are 
of  tremendous  height  (60-70  feet),  and  the  country  is  pro- 
tected against  them  by  embankments.  Itn  most  important 
tributaries  are  the  Wye  and  the  Avon.  Bristol  is  situated 
on  the  latter. 

Scotland  abounds  in  lakes,  in  most  of  whieh  prodne- 
tive  fisheries  are  carried  on.  They  are,  almost  with- 
out exception,  in  the  Highlands.  The  more  oonsiderable 
amongst  them  are  Looh  Lomond  (45  square  miles).  Lochs 
Awe  and  Ness  (30  square  miles  each),  Loob  Shin  (2S  square 
miles),  Looh  Haree  (24  square  miles),  and  Loch  Tay  (ZO 
square  miles).  England  may  l>oast  of  numerous  lakes  in 
the  Cumbrian  Mountains,  tbe  so-called  "Lake  Distriet," 
but,  though  they  are  distinguished  for  pieturesque  beauty, 
the  largest  amongst  them,  tbe  Windermere,  covers  an  area 
of  only  4  square  miles.     Wales  is  even  poorer  in  lakes. 

Climat: — The  elimate  of  Oreat  Britun  is  mainly  deter- 
mined by  the  insular  position  of  the  eonntry,  to  which  it  owes 
its  mildness  and  equability,  and  that  absence  of  extremes 
whieh  distinguishes  it  from  the  climate  of  eontinental  ooun- 
tries  under  the  same  latitude.  The  Onlf  Stream,  above  all, 
by  sending  its  warm  waters  towards  the  British  islands, 
most  potently  infiuenoes  thoir  temperature,  whieh  it  raises 
almve  that  of  the  sea-board  countries  on  the  western  shores 
of  the  Atlantic  having  tbe  same  latitude.  Tbe  difierenee 
between  the  annual  temperature  of  Pentanoe  (i2.17°  F.) 
and  Unst  (44.99°),  the  former  in  lat.  &0<>  11'- N.,  the  latter 
in  lat.  9V  42'  N.,  only  amounts  to  7.18°.  In  spring  it  is 
only  5.7$°;  in  autumn  it  rises  to  10.38°  F.  The  potent  in- 
fiuenoe  of  the  Onlf  Stream  is  exhibited,  moreover,  by  the 
fact  of  the  temperature  of  places  on  the  W.  eoast  of  Great 
Britain  being  about  1°  in  excess  of  that  of  places  on  the 
B.  coast  having  the  same  latitude.  The  mean  annual 
temperature  of  England  has  been  estimated  at  411.5°,  that 
of  Scotland  at  47.5°,  and  that  of  Ireland  at  50°,  these  figures 
being  the  means  observed  at  a  large  number  of  meteoro- 
logiiHkl  stations.  S.  W.  winds  are  tbe  most  prevalent 
throughout  the  year,  and  are  generally  attended  with  rain. 
The  rainfitU  varies  exceedingly  according  to  loeality.  In 
the  greater  portion  of  England  and  Scotland  it  does  not 
exoeed  30  inches  a  year,  but  towards  the  W.  and  in  Ire- 
land this  amount  is  much  exceeded,  and  in  some  of  the  bill 
districts  which  catch  the  clouds  as  they  drift  eastward  the 
amount  of  rain  is  only  equalled  in  tropioal  countries.  (At 
the  Style  Pass  in  Cumberland  189}  inches  fell  in  a  single 
year.)  The  maximum  rainfall  in  South-western  Ireland 
and  England  takes  place  in  winter,  but  the  greater  portion 
of  the  country  lies  within  tbe  region  of  winter  rains.  Snow 
falls  but  rarely,  except  in  the  hills,  where  it  romuns  on  tbe 
ground  frequently  for  three  or  more  months. 

Otologg. — The  geological  features  of  Great  Britain  are 
distinguished  by  tbe  presence  of  the  whole  series  of  reoog- 
nited  stratified  rocks,  which  were  first  studied  here  sys- 
tematically, and  in  most  instances  have  become  typical  of 
similar  series  met  with  in  other  parts  of  the  world.  As  a 
rule,  tbe  oldest  stratified  rocks  occupy  tho  W.  and  N.  of 
Ireland,  and  in  going  to  the  E.  or  S.  E.  wo  pass  in  succes- 
sion over  the  more  recent  formations  until  we  reach  the 
most  recent  of  all,  which  form  the  marshland  along  some 
ports  of  the  E.  coast.  The  Palssozoic  strata  occupy  about 
one-third  of  the  entire  laparfleiei.     Their  comparative 


■tarillty  is  compensated  for,  in  part,  by  the  existenoe  of 
mineral  treasures,  ooastituting  one  of  the  principal  sources 
of  Great  Britain's  eminenoe  as  a  manufacturing  country. 
Tbe  oldest  rocks  of  this  series  are  met  with  in  the  Outer 
Hebrides  and  on  the  coast  of  Roes  and£ntherland.  They 
consist  principally  of  orystsilline  gneiss,  and  have  been 
reeogniied  as  being  equivalent  to  Sir  W.  Logan's  Laarea- 
tian  rooks  of  North  America.  The  Cambria*  roclu  of 
Northern  Scotland,  bumberland,  and  North  Wales  are 
superimposed  upon  them.  In  Scotland  they  consist  of  red 
sandstone  and  conglomerate,  in  England  and  Wales  of 
sandstone^  gritstoDo,  and  slates.  To  these  sucoeed  the 
Silnrian  roe**,  most  taUj  developed  in  Soqth  Wales,  in  the 
Cambrian  Mountains,  and,  above  alt,  in  Scotland,  where 
they  constitute  nearly  the  whole  of  the  southern  bills  and 
of  the  region  of  the  Grampians,  the  broad  belt  separating 
them,  and  including  Stratbmore  and  tbe  oentral  plain,  being 
oecupied  by  members  of  the  Devonian  and  Carboairerous 
series.  Tbe  Z>«iN>i»'aa  is  most  fully  developed  in  Devon- 
shire, but  also  ocean  in  Central  Scotland.  The  Carlxmi/tr- 
ont  lerin  oosnpies  a  broad  tract  extending  from  the  Bristol 
Channel  to  the  foot  of  the  Cheviots,  and  extends  thenoe  into 
Scotland.  Within  these  limits  there  are  no  less  than  four- 
teen detached  oool-flelds.  Scotland  is  equally  well  provided 
with  coal,  and  five  distinot  fields  oecur  between  the  foot  of 
the  Grampians  and  the  sonthera  hills.  The  Permian  strata, 
consisting  of  magnesian  limestone  and  red  sandstone,  oc- 
cupy a  oonsiderable  area  in  Durham ;  and  though  traceable 
thence  as  far  as  Devon  and  Cornwall,  they  are  nowhere  of 
great  extent.  Fine  marbles,  and  in  the  two  latter  counties 
tin  and  lead,  are  found  in  it.  Tbe  Tria—ie  mtmura  are 
represented  by  sandstones  and  variegated  marls.  Tbey  may 
be  traced  as  a  ribbon  from  Hartlepool  in  the  N.  to  the  mouth 
of  tbe  Exe  in  the  8.,  bat  are  most  fully  developed  in  tbe 
counties  of  Leicester,  Staffordshire,  Warwickshire,  Shrop- 
shire, and  Cheshire.  Beds  of  rock-salt  occur  in  them  in  the 
lattor.  Tbe  Liat  extends  from  Yorkshire  to  the  Dorset 
coast,  and  jetaehed  tracts  of  it  are  met  to  the  W,  of  this 
line  and  in  Scotland.  Jet  and  alum  are  found  in  the  rooks 
near  Whitby,  on  the  eoast  of  Yorkshire.  The  Oolitet  oon- 
stitute  one  of  the  most  important  amongst  the  geological 
formatioos,  for  they  yield  the  bast  of  all  building  materials. 
They  oeonpy  a  belt  of  eonntry  in  placee  thirty  miles  wide, 
and  extending  from  Yorkshire  to  Dorsetshire.  In  Sootland 
tbe  Oolites  of  Brora  contain  coal.  The  Cretaceotu  rockt, 
principally  chalk  with  intercalated  sands  and  clays,  ex- 
ceedingly rich  in  fossils,  occupy  a  oonsiderable  portion  of 
South-eastern  England,and  altogether  surround  the  Wealdtn 
days  and  sands  of  Kent  and  Sussex.  The  ohalk  hills  can 
be  traced  from  Flamborough  Head  in  Yorkshire  to  Hants, 
and  extend  thence  on  the  one  hand  into  Wilts,  Dorset,  and 
Devon,  and  on  the  other,  through  the  counties  to  the  N.  and 
S.  of  tlie  Thames,  to  the  shores  of  tbe  German  Ocean  and 
of  the  British  Channel,  where  they  form  chalk  cliff's.  The 
Tertiary  formatiom  are  limited  to  a  portion  of  tho  S.  coast, 
of  which  Hants  forms  the  centre,  to  the  valley  of  the 
Thames  and  the  coast  of  Essex  and  Suffolk,  to  the  low 
lands  surrounding  the  Wash  and  the  basin  of  the  Hum  her. 
Oa  the  E.  eoast  of  England  tbey  ooour  on  the  Solway  Frith, 
on  tbe  coast  of  Lancashire,  and  on  the  Bristol  Channel. 
They  consist  of  Eocene  clays,  sands,  and  marls,  of  Pliocene 
ferruginous  sands  and  marl,  and  of  Pleistocene  deposits.  The 
Miocene  is  apparently  not  ropresented.  Ervptive  raeka, 
Buob  as  granites,  porphyries,  syenite,  and  basalt,  are  met 
with  principally  in  the  hills  of  Devon  and  Cornwall,  in 
Wales,  in  tho  Cumbrian  Mountains,  in  the  Cheviots,  and 
throughout  Northern  Scotland.  There  are  several  hot 
springs  in  England  (Bath,  Bristol,  Buxton,  and  others), 
but  none  in  Scotland  or  Ireland.  Cold  mineral  waters, 
however,  occur  in  all  these  countries. 

The  ^fatural  Hittory  of  Great  Britain  corresponds  gen- 
erally with  that  of  continental  Europe,  and  there  are  only  a 
few  species  which  are  peculiar  to  it.  'The  flora  is  represent- 
ed by  1600  species  of  phtenerogamous  and  4800  of  cryptoga- 
mouB  plants.  The  llora  of  by  far  tbe  greatest  portion  of 
the  island  resembles  that  of  Germany ;  that  of  the  moun- 
tains in  Western  Ireland  corresponds  more  or  less  to  that 
of  the  Pyrenees;  that  of  Devon  and  Cornwall  agrees  in 
many  respects  with  the  flora  of  North-western  France ;  the 
flora  of  Northern  France  is  most  fully  represented  in  South- 
western England,  particularly  in  the  chalk  hills;  whilst  the 
vegetation  of  tbe  mountains  of  Wales,  North  England,  and 
Scotland  has  many  affinities  with  that  of  the  Alps  or  of 
Scandinavia.     Perhaps  the  most  remarkable  example  of  a 

filant  of  one  of  the  continental  countries  named  not  being 
ikewise  indigenous  to  Great  Britain  is  that  of  tho  Norway 
spruce.  The  lemming  offers  a  similar  instance  amongrt 
animals.  Only  one  species  of  flr  (/Vnua  wylcaslrU)  is  in- 
digenous to  the  Britisn  islands,  and  together  with  the  yew 
and  juniper  it  is  the  only  representative  of  the  coniferous 
family.     Of  other  trees  then  are  the  oak,  elm,  beech,  birch. 
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poplar,  wHIow,  ash,  alder,  hornbeam,  and  haielnat,  bnt 
nnmerous  othert  have  been  acclimated,  anob  as  the  eedar, 
maple,  sycamore,  and  ohestnnt.  The  indigenous  fruit  trees 
yield  plums,  cherries,  apples,  sloes,  pears,  medlars,  and 
nuts,  and  several  others  nave  been  introduced,  but  gen- 
erally require  the  protection  of  a  wall  to  arrive  at  ma- 
turity. There  is  likevise  a  great  variety  of  edible  berries. 
Wheat,  oats,  barley,  and  rye  are  the  cereals  which  arc  cul- 
tivated. Tbe  summers  are  not  hot  enough  for  maiie.  In 
the  S.  of  England  and  Ireland  many  sub-tropical  plants 
thrive  in  the  open  air. 

With  respect  to  the  animal  world,  it  may  be  stated  that 
the  bones  of  elephants,  tigers,  rhinoceroses,  hippopotamuses, 
and  alligators  nave  been  discovered  in  the  roclis  of  Great 
Britain.  But  this  is  the  only  record  that  they  once  existed. 
The  hysna  disappeared  more  recently,  and  there  is  docu- 
mentary evidence  to  prove  that  wild  oxen  (the  urus),  wild 
boars,  bears,  beavers,  and  wolves  were  numerous  in  early 
times.  All  these  have  now  disappeared,  the  wolf  as  re- 
cently %s  1710.  Irrespective  of  domesticated  animals,  there 
are  S2  species  of  mammals — vii.  7  bats,  tbe  hedgehog,  2 
shrews,  the  badger,  the  mole,  tbe  weasel,  the  poleoat,  the 
stoat,  the  beech  and  pine  marten,  the  otter,  the  fox,  the  wild- 
cat, the  common  and  the  bearded  seal,  8  species  of  mice  and 
rats,  the  squirrel,  the  hare,  the  alpine  hare,  the  rabbit,  the 
stag,  the  rallow  deer,  and  the  roe,  besides  16  species  of 
whale.  There  are  274  species  of  birds — vis.  22  birds  of 
prey,  101  perching  birds,  14  gallinaceous  birds,  59  wading 
birds,  and  78  swimming  birds.  There  are  about  170 
(alt  and  fresh  water  flsh,  including  the  pilchard,  the  her- 
ring, the  salmon,  and  trout.  Much  has  lately  been  done 
for  the  promotion  of  fisheries  by  establishing  a  close  time 
and  purifying  the  rivers,  and  tbe  results  are  already  show- 
ing themselves  in  a  more  plentiful  supply  of  salmon.  The 
number  of  reptiles  is  exceedingly  small.  Those  arc — a 
liiard  (very  rare),  3  species  of  eft,  and  4  of  snake,  inolad- 
ing  the  poisonous  viper.  The  Amphibia  are  represented 
by  the  frog,  toad,  and  watterjack,  all  harmless,  ,  There  ore 
perhaps  500  species  of  Testaoea,  amongst  which  ar«  the 
oyster  and  the  muscle.  Scotland  in  former  times  was  cele- 
brated for  its  pearl  fishery. 

Pupulation. — The  following  table  conveys  information  on 
the  population  of  the  United  Kingdom,  inclusive  of  the 
Channel  Islands  and  the  soldiers  and  seamen  abroad,  for 
tbe  years  1811, 1831,  1851,  and  1871 : 

.1811.  issi.  issi.  isn, 

England  and  Wales.,  10,1H2M    13,896,797    17,927,609    22,712,28« 

Scotland 1,806,864     2,864,886     2,888,742      8,360,018 

Ireland „ „„    S,9S6,4«0     7,767,401      6,674,278     6,412,377 

Islands  in  tbe  Brit- 
ish seas 80,000         103,710         143,126         144,638 

Army  and    seamen 

abroad SKfiK        260,191    212,194         210,080 

Total 18,509,116    24,392,486    27,743,949    81,845,379 

For  the  middle  of  1874  the  population  is  estimated  as  fal- 
lows: England  and  Wales,  23,648,600 ;  Scotland,  3,462,619; 
Ireland,  5,300,485 ;  total,  32,412,010.  At  the  time  of  tbe 
census  (in  1871)  there  resided  in  foreign  countries  no  less 
than  3,181,199  natives  of  the  United  Kingdom,  and  in  Brit- 
ish colonies  about  1,730,000.  Taken  as  a  whole,  the  popu- 
lation of  tbe  United  Kingdom  has  not  retrograded  during 
any  period  for  which  we  possess  trustworthy  census  returns. 
Its  increase  between  1801  and  1871  amounted  to  96.12  per 
cent,,  or  0,97  per  cent,  annually.  This  increase,  however, 
has  varied  considerably  during  different  periods.  It  was 
most  rapid  in  1811-21,  immediately  after  the  termination 
of  the  great  wars,  and  least  in  1841-51,  when  the  potato 
disease,  combined  with  cholera,  took  away  many  lives,  and 
gave  an  immense  impulse  to  emigration.  During  the  for- 
mer period  tbe  annual  increase  amounted  to  1,40  per  cent., 
during  the  latter  to  0,26  per  cent.  only.  But  whilst  the 
papulation  of  the  kingdom  increased  as  a  whole,  that  of 
particular  districts  has  exhibited  a  decrease,  and  the  in- 
crease in  the  remainder  has  been  very  unequal,  baring  beon 
most  considerable  in  the  manufacturing  districts,  the  large 
towns  of  which  absorb  an  increasing  proportion  of  the 
rural  population,  very  much  to  the  detriment  of  the  niy- 
si'fue  of  the  people.  During  1861-71  the  population  of  Eng- 
land and  Wales  increased  1.31  per  cent,  annually,  that  of 
Scotland  1.01  per  cent.,  but  that  of  Ireland  decreased  at  tbe 
rate  of  0.47.  In  Ireland  the  decrease  has  been  almost  uni- 
versal, extending  even  to  the  large  towns,  Belfast  alone  ex- 
oepted.  In  Scotland  a  considerable  decrease  took  place  in 
the  northern  and  southern  counties,  bnt  was  more  than 
compensated  for  by  an  increase  in  the  population  of  the 
central  manufacturing  districts.  Emigration  has  at  all 
times,  and  particularly  since  1840,  considerably  interfered 
with  the  increase  of  the  population.  If  we  assume  that  the 
emigrants  bad  remained  in  the  country,  without  themselves 
contributing  towards  the  number  of  births,  the  decennial 
increase  between  the  years  1860-71  would  have  amounted 
to  14.32  per  cent.,  instead  of  8.6  per  cent.     Some  idea  of 


the  extent  of  this  emigistion  may  b«  gathered  from  the 
fact  that  from  the  beginning  of  1825  to  the  close  of  1873 
no  less  than  7,505,781  persons  left  the  United  Kingdom  in 
order  to  seek  a  home  elsewhere.  The  details  of  this  emi- 
gration are  as  follows : 

Tflan.  No.  of  emlfTaBU. 

1823-30. — 72,486 

1831-41 717,918 

1841-61.. 1.692,063 

1851-61 -.  2,249,366 

18G1-71  (3  months). 1,978,8'I0 

1871  (9  months). - 189,885 

1872... „ « 295,213 

1873. 810,617 

This  vast  emigration  has  been  compensated  for  only  to  a 
small  extent,  for  it  is  estimated  that  tbe  number  of  immi- 
grants between  1863-72  did  not  exceed  242,000  persons. 
Amongst  the  emigrants  who  left  the  country  1851-73  there 
were,  according  to  nationality,  about  1,613,000  English, 
397,700  Scotch,  2,321,000  Irish,  and  692,000  foreigners. 
Within  the  last  few  years  the  Irish  emigration  is  on  the 
decrease,  and  out  of  310,613  emigrants  who  departed  in 
1873  they  nambered  only  83,693. 

Taken  as  a  whole,  the  United  Kingdom  is  one  of  tbe 
most  densely  populated  countries  of  the  world,  though  there 
ore  extensive  mountain-tracts  and  waste  lands  which  sup- 
port only  a  small  population.  Tbe  density  in  1871  was  as 
follows : 

■q.  m.  1871.  *'wi»ij. 

Eniland. 60,938       21,496,131         422 

Wales 7,378         1,217,1«5         165 

8cotUnd 80,695         3,860,018         109 

Ireland 32,531         6,412,377         166 

Man 227  64,042         238 

Channel  Islands 70  90,696       1192 

Total 121,840       81,629,29»         260 

A  remarkable  feature  in  the  distribution  of  the  population 
consists  in  the  large  number  of  populous  towns.  The  town- 
population  is  more  numerons,  proportionately,  than  in  any 
other  country  of  which  we  have  trustworthy  returns.  The 
number  of  towns  of  2000  inhabitants  and  their  population 
in  1871  were  as  follows : 

Mo-  of  iDbsUtuUik       'T*"'¥.i 

lowni.  '""■""™**      lottl  pcpakUon. 

EngUnd  and  Wales. —    938  14,041,404  62 

Scotland 161  1,919,628  57 

IreUnd ™ J27  , 1,197,844  22 

Total J226  17,157,276  64 

The  following  are  the  towns  having  more  than  100,000  in- 
habitants, arranged  according  to  magnitude:  London, 
3,254,260;  Glasgow,  547,538;  Liverpool,  493,405;  Uaa- 
chestor,  351,189;  Birmingham,  343,787;  Leeds,  259,213; 
Dublin,  246,326;  Sheaeld,  230,946;  Edinburgh,  197,587; 
Bristol,  182,552;  Belbst,  174,412:  Bradford  (Yorkshire), 
145,830;  Newcaatle-npon-Tyne,  128,443 ;  Salford,  124,801; 
Hull,  121,892 ;  Dundee,  119,141 ;  Portsmouth,  1 13,569 ;  Ohl- 
ham  (Lancashire),  113,100.  There  are  thus  18  towns  of 
over  100,000  inhabitonU,  or  4,156,989  inhabitants  in  all, 
which  is  24.2  per  cent,  of  the  total  town-population  of  the 
United  Kingdom.  In  most  of  the  towns  the  population  in- 
creases rapidly,  but  there  are  several,  such  as  Bath,  Coven- 
try, and  Canterbury,  which  have  either  no  manufactures  at 
all  or  where  they  are  in  a  state  of  decay,  and  these  have 
deereased  in  population  during  the  last  ten  years. 

The  annual  number  of  births  and  deaths  to  1000  living 
has  been  as  follows  during  1861-71 : 

BlrthnM.     Deub-rUe. 

England  and  Wales 35.06  22.41 

Scotland 84.90  21.99 

Ireland ?^  16,W 

United  Kingdom 83,36  21.25 

It  should,  however,  be  stated  that  tbe  registration  in  Ire- 
land is  exceedingly  defective,  and  that  no  dependence  can 
therefore  be  placed  upon  the  above  figures.  To  every  1000 
males  there  were,  in  1871,  1058  females  in  the  United 
Kingdom,  1056  in  England,  1013  in  Wales,  1096  in  Scot- 
land, 1050  in  Ireland.  This  disparity  between  the  sexes  is 
due  to  the  larger  proportion  of  men  who  emigrate  or  who 
are  abroad  as  soldiers  or  mariners.  The  following  table 
furnishes  information  with  respect  to  the  ages  of  the  popu- 
lation. It  gives  the  percentage  of  persons  under  20  years 
of  age  for  the  three  portions  of  the  United  Kingdom: 

1811,  1841.  1871. 

EngUnd  and  Wales. 49.00       46.02       45.90 

Scotland ~ 48,30        47,07        46.67 

Ireland 68.10       49.04       43.38 

Nationatitie: — According  to  place  of  birth  the  population 
of  the  United  Kingdom  is  distributed  as  follows  (1871): 

NatlTcs  For'nwi 

Xnslbb,       Boolofa.         Irlih.    sTBriibb  udban 

Cdoales.    9X  am. 

England  and  Wales.  21,692,166     213,254     666,540    96,467  I43.8M 

Scotland 70,482  S.OOl.S.lt      207,770     10,469      9,-66 

Ireland 67,881       20,318  5.806,7K7      8,867     9,064 

21,830,528  3,296,108  6,081,067  115,303  162,«W 
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Thig  labia  doei  not  exhibit  the  oompoBitlon  of  the  popnla- 
tion  aooording  to  sationKlity,  bat  merely  illastntes  the 
changes  which  are  going  on  at  the  present  time. 

Engliih  ia  spoken  by  the  educated  classoa  throughout  the 
British  islands.  Cymric  has  maintained  itself  in  Wales, 
Oaelio  in  the  Highlands  of  Scotland,  on  the  Isle  of  Man, 
and  in  Ireland,  particularly  in  Connaught  and  Munster. 
These  Celtic  dialects,  however,  are  gradually  dying  out,  in 
spite  of  the  efforts  made  to  keep  them  alive.  It  is  sup- 
posed that  about  77,000  persons  in  Wales  do  not  under- 
stand English,  and  that  abont  300,000  in  Scotland  still 
■peak  Qaelio.    In  Ireland  the  number  of  persons  able  to 


speak  Irish  only  was  108,602  in  1871,  and  there  were 
714,313  who  spoke  English  in  addition  to  Irish.  In  1861 
these  numbers  wen  163,275  and  U42,261  respectirely. 

0<:cupatio»i  of  tk*  PtofXe. — The  census  returns  for  the 
year  1871  contain  most  elaborate  statements  with  respect 
to  the  occupations  of  the  inhabitaDts  of  the  British  isl- 
ands. Unfortunately,  the  faeti  obtained  have  not  been 
published  on  ideniioal  principles  for  each  of  the  three 
kingdoms,  and  the  classification  of  oecapation  is  open, 
moreover,  to  serious  objeetions.  We  have  carefully  gone 
through  these  voluminous  returns,  and  the  following  is  the 
result  obt^ned : 


OeenpAtloDi. 


1.  General  and  local  government.. ...» 

2.  Army  and  navy 

H  Learned  profeasioos,  literature,  an,  science 

4.  Agriculture 

8.  Engaged  atwut  animals - 

6.  Laboren  and  indefinite... _ 

7.  Ulners  and  working  in  minerals........ ~ 

i.  Art  and  meGtaanlcu  productions  In  which  matters  of  various 

kinds  are  used  la  combtnatioa 

9.  Textile  fabrics  end  dress - 

10.  Working  and  dealing  in  food  and  drink 

11.  Working  and  dealing  in  animal  substances.. ..„ - 

12.  Working  and  dealing  In  vegetable  substances 

in  Commerce » ~ 

14.  Transportation - ~ 

15.  Persons  of  rank  and  property 

16.  Wives  and  women  enmged  generally  In  honaohold  duties., 

17.  Entertaining  and  performing  personal  duties  for  man. — . 
M>  Students,  scfiolan,  and  children  nnder  IS,  not  engaged  In  pro- 
ductive occupations.- - 

Total 


•a*  VslM. 

BooUud. 

Inbal. 

106,286 

11,407 

25,728 

136,491 

8,198 

36,086 

299,693 

3.^,608 

44,971 

1,259,037 

236,746 

1,047,347 

98,101 

36,468 

18,422 

802,303 

98,239 

386,604 

1,156,621 

168,168 

44,746 

1,144A?1 

158,600 

77,788 

2,160,791 

638,310 

889,075 

464,031 

62,623 

66,283 

56,351 

6,863 

3,881 

165,3^10 

27,441 

15,854 

287,134 

42,8;8 

55,283 

828,280 

72,873 

64,039 

168,896 

87,197 

15,715 

4,271,657 

699,173 

910,925 

1,633,514 

161,460 

386,983 

7,683,137 

1,167,208 

1,832.227 
5,412,377 

22,712,26« 

3,360,018 

Popocntscftt 


0.4 
0.6 
1.3 
6.8 
0.4 
8Ji 
6.1    I 

6.0  ' 
9.6 
2.0 
0.2 
0.7 
1.8 
2.3 
0.8 
18.8 
7J> 

JM 
100 


0.8 
0.3 
1.0 
7.0 
1.1 
2.9 
5.0 

4.7 
9.9 
1.9 
0.2 
0.8 
1.8 
2.2 
I.l 
20.8 
4.8 

J4.7 
100 


0.6 
0.7 
OJ 
19.4 
0.8 
7.1 
0.8 

1.4 
7.4 
1.4 
0.1 
0.3 
1.0 
1.0 
0.8 
16.8 
7.2 

38.9 

"ibo 


ilsrieirftHre.— The  soil  of  Great  Britain  is  almost  excln- 
Bively  devoted  to  the  prodnction  of  breadstuffs  and  of 
grasses,  roots,  etc.  as  food  for  cattle.  The  principal  cereals 
eulUvated  are  wheat,  barley,  and  oats.  Beans  and  peas  are 
of  some  importance;  turnips  %nd  swedes  are  the  principal 
green  crops.  Potatoes  are  most  extensively  cultivated  in 
Ireland,  whore  they  constitute  the  principal  food  of  the 
laboring  population.  The  eultiration  of  hops  (04,000 
acres)  is  confined  to  England,  that  of  flax  almost  entirely 
to  Ireland.  Orchards  are  most  extensive  in  the  S.  W.  and 
S.  of  England.  Amongst  other  objects  of  cultivation  may 
be  mentioned  rape,  saffron,  coriander,  caraway,  teasel, 
madder  and  woaa,  mustard,  liquorice,  chamomile,  pepper- 
mint, and  other  medicinal  plants,  bnt  none  of  these  ooou- 
piea  a  oonsiderable  area.  The  beet,  which  is  used  on  the 
Continent  largely  for  the  mannfacture  of  sugar,  is  used  in 
Oreat  Britain  almost  entirely  as  food  for  cattle,  oa  there 


are  no  protective  dutiet  which  enable  home-made  sugar  to 
compete  with  colonial  produce.  The  land  of  the  United 
Kingdom  available  for  agricultural  purposes  is  almost  en- 
tirely in  the  hands  of  a  small  number  of  landed  proprietors, 
from  whom  it  is  leased  by  the  actual  cultivators  of  the  soil. 
Until  quite  recently  the  latter  were  almost  entirely  at  the 
mercy  of  their  landlords ;  their  tenure  was  of  a  very  un- 
certain nature,  and  they  could  claim  nothing  for  permanent 
improvements.  In  this  respect  a  change  for  the  bettor  has 
taken  place,  particnlarly  in  Ireland ;  and  although  G  rcat 
Britain  even  now  stands  at  the  head  of  agricultural  coun- 
tries, there  is  no  doubt  that  recent  legislation  will  con- 
tribute to  a  more  rational  and  exhaustive  eultiration  of 
the  land. 

The  following  are  the  leading  agricultural  statistics  of 
the  United  Kingdom  for  1874  (in  thonsaods  of  acres) : 


Under  crops  and  fallow „ -.. 

Permanent  pasture- - 

KnslaBd  KDd 
Asm. 

W.le.. 

Per 

Mnt. 

ScotUn 

AITH. 

J. 

P« 
eeoL 

IrelaDl 

ACTW. 

5,280 
10,472 

"■«» 

4,249 

494 

L 
P« 

AorM. 

Billiih  M 

A«TM. 

ud«. 

Per 

eaoL 

14,616 

12,072 

149 

1,468 

8,029 

1,000 

89 
83 
0.4 

4 
21 
8 

3,474 

1,106 

2 

734 

13,729 

600 

18 
6 

"4 

69 

8 

23 
61 

"iJl 
9.6 
3 

73 
21 

«9 

2 

23,448 

23,671 

161 

2,612 
26,096 

2,396 

80 
80 

3 
84 
8 

Woods 

Total  area. ~ 

(«tlo „ - 

Sbeeix-       

87,319 

1.924, 

4,971, 

22,92.!, 

100 

MO 

WO 
wo 

19,645 

296, 
1,155, 
7,389, 

100 

MO 
MO 
MO 

20,820 

626,{ 
4,118. 
4,438, 

100 

HM 
MO 
MO 

145 

6,000 
20,000 
84,000 

4,000 

77,929 
S,762,( 
10,264,( 
84,886, 

100 

MO 
MO 
MO 

Plgs^V. " 

2,272,000 
480,178 

150,000 
81,007 

1,096,000 
600,000 

8,522,000 

Average  sise  of  holdings,  acres. 

56 

67 

26 

1 

It  wonld  appear  from  this  table  that  only  03  per  oent.  of 
the  superficies  of  the  British  islands  is  cultivated  or  planted 
with  woods.  Making  every  allowance  for  buildings  and 
roads,  and  for  the  barren  moorlands  of  Wales,  England, 
and  Scotland,  there  onght  still  to  be  a  considerable  extent 
of  land  capable  of  cultivation.  The  waste  given  above 
actually  includes  the  sheep-drifts  in  Qreat  Britain  as  well 
as  the  "commons,"  the  latter  covering  2,632,772  acres,  of 
which  883,989  are  capable  of  cultivation.  The  bogs  of  Ire- 
land, however,  which  are  included  above  amongst  waste 
lands,  we  are  told  are  ineapable  of  being  ntili^pd  even  for 
poataring  purposes.  A  thorough  ntiliiation  of  the  agrionl- 
tural  resources  of  Oreat  Britain  is  demanded  all  the  more 
as  great  qoantities  of  food  are  now  imported  annually. 
During  the  years  1866-74  the  wheat  erops  of  the  United 
Kingdom  averaged  12,105,000  quarters,  and  no  less  than 
9,286,000  quarters  had  to  be  imported  annually  to  meet  the 
deficiency.  The  case  is  more  favorable  as  respects  cattle. 
It  was  estimated  in  1870  that  the  live-stock  of  the  United 
Kingdom  famished  1,220,625  tons  of  meat,  to  which  had 


to  be  added  114,693  tons  of  foreign  meat  to  meet  the 
demands  for  home  consumption.  It  would  appear  from 
this  that  the  annual  oonsnmptien  of  meat  amounts  to  52 
pounds  per  head — an  amount  by  no  means  large  if  mea- 
sured by  an  American  standard,  though  very  considerable 
if  we  compare  it  with  the  nations  of  continental  Europe. 

Fitherie: — The  rivers  and  the  seas  surrounding  the  Brit- 
ish islands  abound  in  fish,  and  the  fisheries  give  occupation 
to  a  large  nnmber  of  the  population.  In  1871  there  wera 
enumerated  58,967  fishermen,  and  the  sea-fisheries  in  187S 
employed  40,928  boats,  having  a  tonnage  of  about  294,000 
tons  (Scotland  16,765,  England  and  Wales,  15,331,  Ireland 
8450,  and  the  Isle  of  Man  375  vessels).  Salmon  are  caught 
almost  exclusively  in  the  rivers  of  Scotland  and  Ireland ; 
the  herring  fisheries  are  carried  on  principally  from  the 
Scotch  ports ;  the  pilchard  is  caught  on  the  coasts  of  Corn- 
wall and  Devonshire,  and  England  (Essex  and  Kent)  re- 
joices in  the  possession  of  the  best  oysters.  In  former  times, 
up  to  1830,  it  was  sought  to  enoourage  the  fisheries  by  the 
payment  of  premiums.    This  system,  howorer,  proved  fal- 
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laeiooc,  kod  whilst  in  1830  only  329,667  barreli  of  h«r- 
ringa  wen  sand  throughont  Great  Britain,  the  Sooteh  fleh- 
eries  aloM  prodaoed  681,193  barrela  in  1890  and  938,000  in 
1874. 

Mining  and  Mttallurgieal  Indtutritt. — Amongit  the  val- 
uable mlnerala  which  from  immemorial  timea  have  been 
worked  in  Sr«at  Britain  coal  oeeupiea  at  the  present  day 
the  foremoat  ranlc.  The  poaition  of  the  ooal-baains  has 
already  been  indioated.  They  oover  an  area  of  about  12,000 
B<^uare  milea,  and  if  worked  to  the  depth  of  4000  feet  they 
will  be  exhauated  in  the  eonrse  of  700  years  if  the  present 
rat«  of  oonsumption  continues.  The  coal  raised  in  1873 
amounted  to  127,012,767  tona  (in  1874  it  waa  only 
126,690,103  tons).  Of  thia  amount  28  per  oent.  ia  naed  in 
amelting  iron  and  other  metala,  21  per  cent,  for  ataam-power 
in  factories,  16  per  cent,  for  domeatic  purposes,  10  per  oent 
ia  exported,  8  per  cent,  ia  uaed  in  mines  and  eollierioa,  6 
per  cent,  on  railways  and  in  ateamera,  6  per  cent,  in  pot- 
teries, chemical  worka,  etc.,  and  6  per  oent.  for  the  mann- 
faelure  of  gas.  The  iron  industry  ia  the  moat  important 
next  to  that  of  coal.  It  has  assumed  gigantic  proportions 
aince  1740,  when  coal  was  first  used  for  smelting  the  ora. 
Then  the  produce  of  pig  iron  only  amounted  to  17,360  tona; 
in  1806  it  was  260,000,  in  1823  443,066,  in  1860  3,826,762,  and 
in  1873  6,566,461  tona.  There  ia  Jnat  now  some  depreaaion 
in  the  trade,  owing  to  over-production  and  to  disputea  with 
the  workmen,  but  it  will  no  doubt  aoon  paas  away.  The 
iron  ores  of  Oreat  Britain  are  generally  associated  with  the 
eoal-beds,  which  enhances  their  value.  In  1871  there  were 
861  blast  and  6806  puddling  fumacea  in  Great  Britain 
(none  in  Ireland),  employing  127,618  handa.  Copper  ia 
raised  prioeipally  in  Cornwall  and  Devon,  aa  well  as  in 
Scotland  and  Ireland.  Lead  has  been  worked  in  Derby- 
shire from  the  time  of  the  Romans,  but  has  alnee  been  dia- 
eovered  in  other  parta  of  the  island,  including  Cornwall 
and  Devon,  the  only  ooonties  furnishing  tin,  and  eelebrated 
on  that  aooonnt  amongst  the  Phceniciana.  All  other  orea 
are  of  subordinate  importance.  They  include  sine,  araenie, 
manganeap,  antimony,  nickel,  silver,  gold,  ete.  The  quan- 
tity and  value  of  metals  produced  from,British  ores  in  1873 
were  as  follows: 

Pl«  Iron «,S66.4B1  tons.  £18,067,789 

Fine  copper.- 5,240     ■■  802,822 

Metallic  lead 64,286     "  1,268,875 

White  Un B,»72     "  1,329,706 

Zinc *,in     "  120,099 

Silver  (rrom  lead  ore) 617,707  onnces.  181,077 

Other  metals _ 6.000 

Total £21,4U9~818 

In  addition  to  these,  1,442,218  tone  of  foreign  orea  were 
amelted  in  Great  Britain.  If  we  add  to  the  above  the  value 
of  1,785,000  tons  of  rock-aalt,  of  1,786,000  tons  of  clay 
and  ahale,  of  the  coala  not  nsod  in  amelting  or  in  mines 
(say  £30,000,000),  of  olays  and  slate  and  building-atones, 
it  will  be  found  that  the  value  of  the  mineral  produce  of 
the  United  Kingdom  amounted  to  about  £67,680,000  in 
1873. 

Ma«H/aclure*. — Amongst  the  great  textile  industries  of 
the  country,  that  of  woollens  is  the  oldest.  It  was  carried 
on  already  under  the  dominion  of  the  Romans,  but  in  spite 
of  protective  duties  and  other  well-meant  lawa  enforcing 
the  use  of  woollen  stuffs,  it  waa  only  after  the  immigration 
of  Flemish  weavers  (1668)  that  really  good  cloth  was  pro- 
duced. At  the  present  time  English  broadcloth  enjoys  a 
deserved  reputation.  The  cotton  industry  has  been  of  some 
importance  since  the  invention  of  the  spinning-Jenny  in 
1767,  and  has  since  oaaumcd  astounding  proportiona.  In 
1706  the  value  of  all  cotton  goods  was  estimated  at  £600,000, 
in  1846  at  £36,000,000,  and  in  1874  at  £100,500,000.  The 
progress  of  this  industry  ( which  depends  for  its  raw  material 
mainly  upon  the  U.  S.)  is  shown  in  the  following  table : 


Toul  ralM 

Writ  hi  or  jnrni  and  cloUi 

Ton. 

Wdahl  In 

Cortlnmll- 

duocdlDmll- 

In  DlUlou  tf  pouadi. 

nlUkmi  ot 

llomior 

Uaaii  or 

poands. 

pound*. 

pound!. 
68.1 

1858 

907 

24.8 

810 

652 

1860 

1,079 

28.9 

80.6 

913 

740 

1862 

449 

26.7 

^7 

614 

412 

18G4 

661 

62.5 

76.4 

613 

403 

1866 

800 

61.9 

102.7 

770 

625 

1858 

996 

41.0 

91.7 

883 

723 

1872 

1,175 

48.0 

102.8 

law 

910 

1874 

1,266 

40.2 

100.6 

1120 

946 

The  linen  mannfaatnre  has  only  roeently  beeome  of  import- 
ance. Its  principal  seats  are  in  Scotland  and  Protestant 
Ireland.  The  manufacture  of  silk  waa  introdueed  in  the 
fourteenth  century,  and  waa  subsequently  much  improved 
by  Uugnenot  French  emigranta  (1666).  The  following  ia  a 
anmmary  of  the  textile  industriea  of  the  United  Kingdom 
for  1871 : 


Faotortei.  SpladlM.  Powcr-loaaa,  Hnad*. 

Cotton „.  2,483  37,71»,73»  450,676  449,087 

Wool 1,829  2,692,771  45,140  126,130 

Shoddy  and  worsted...     7S0  2,265,245  67,346  113,II6> 

Flax,  hemp,  and  Jute.    698  1,861,906  89,727  144,496 

Silk _ „. _W6  1.130,441  12i»76  .48424 

6,356  46,670,122  616,265  880,200 

To  these  should  be  added  234  laee-faetories  (8370  work- 
men), besides  129  hosiery-factories  (9692  hands),  61  elas- 
tio-faetories  (4C23  hands),  37  horsehair  -  factories  (2339 
handa),  149  print-worka  (30,308  bauds),  439  bleaehing- 
works  (31,427  hands),  150  calendering  and  Aniabing  works 
(3902  hands),  etc. 

Next  to  the  textile  induatiiea  the  moat  important  are  the 
metal  manufacturea,  ranging  from  the  prodnctioo  of  laila 
to  that  of  ateam-engines,  iron  ahips,  and  of  the  finest  eut- 
lery  and  silversmith's  work.  There  were  in  1871,  18,291 
metal-faotories,  employing  634,035  hands.  Tha  English 
potteries  supply  goods  appreciated  throoghoot  the  civil- 
ised world.  They  number  541,  and  employ  46,029  hands. 
The  breweries  are  of  great  importance,  for  beer  ia  the  na- 
tional beverage  of  England,  whilst  spirits  are  more  bigfaly 
prized  by  the  Scotch  and  Irish,  The  breweries  (in  1873) 
consumed  69,194,089  bushels  of  malt,  the  diatillerica  pro- 
duced 31,862,472  gallons  of  spirita,  of  which  29,322,087 
were  retained  for  borne  consumption. 

We  add  to  these  notes  a  list  of  some  of  the  leading  in- 
duatriea,  together  with  the  number  of  persons  employed  in 
them.  These  figures  are  ft'om  the  eenans  of  1871,  and  do 
not  in  all  oases  agree  with  the  factory  returns  given  alioTC : 

■ncland 

nnd 
WnlM. 

Wool  and  wonted  manufaeture....253,490 42,217  16,698 

8Uk  manufacture 82,053  2,546  785 

Cotton  and  flax  manufiu^re. Ji62,015 97,863  . —  67,318 

Ifanttfactore  of  mixed  materlaU..116,91S  ......  62,736  87,718 

Lace  (loci,  above  under  cotton)....  49,370 181  T87 

Tanners  and  curriers 23!834 2,127  ......    1,327 

Sugar-refiners 2,843 951 M 

Brewers 25,831  1,830  646 

Iron  manatectore 180,207 80,398  1,720 


Oooi 


Nallsmitha. 28,281  941 

Steelworkers. ~. 6,780 84  . 

CuUers 17,908 

Engine  and  machine  makers. 106,680  15/156 

Gunamitba 11,576 287 

Goldsmitha,  etc 22,088 1,237 

Wateh  and  dookmakera. 21,278  . .    2,007  . 

Pbiloaophlcal  Instrument  makera.    8^42 247 

Shipbuilders 40,627  14,298 


Cabinetmaker* 66,945 6,724  . 

Musical  instrument  makera..........    7,839 802 

Earthenware  manufacture.. ~.  46,119 8,805 

Glass  manufacture 20,081  2,020 

Paper-makers 16,772  6,274  , 

Prfntera 44,814  6,589 

Manufacturing  chemlats 11,328  2|978 


2,987 
142 
279 
3S« 
627 

3,420 
199 


The  importance  of  these  manufactures  to  the  oonntty  can 
only  be  appreciate.d  if  we  bear  in  mind  that  they  not  only 
supply  the  home  market  almost  exclusively,  but  likewise 
furnish  the  bulk  of  the  exports.  . 

Traiitportatian. — The  roads  of  the  United  Kingdom  have 
been  constructed  to  a  small  extent  only  by  government  (in 
Wales,  Scotland,  and  Ireland)..  The  majority  of  them  are 
maintained  from  local  rates  and  managed  by  highway 
boards.  The  old  turnpike  roads,  which  were  conatroeted 
by  private  apeculators  on  condition  of  their  being  permit- 
ted to  levy  a  toll,  are  gradually  paasing  into  the  nands  of 
the  local  authorities,  their  builders  in  many  instances  hav- 
ing suffered  aerious  loases.  We  have  already  alluded  to  the 
importance  of  the  rivers  as  navigable  highways.  They  are 
connected  with  each  other  by  an  extensive  system  of  canals, 
the  whole  of  them'  being  constructed  aince  1755,  for  the 
greater  part  by  private  companies.  The  railwaya  have  to 
a  great  extent  auperaeded  canala  and  roads.  Tramways 
have  been  in  use  in  some  of  the  mining  districts  sinoe  1797, 
but  the  first  locomotive  railway  was  opened  in  1830,  and 
since  that  time  they  have  rapidly  increased  in  extent. 
Thoy  an  without  exception  the  property  of  private  com- 
panies. Their  total  length  in  1862  was  10,870  miles;  in 
1873,  16,082.  The  following  atatiatioa  refer  to  the  latter 
year :  Total  capital,  including  loans,  £588,320,380  ;  num- 
ber of  passengers  oonveyed,  465,634,767,  or  28,332  per  mile ; 
total  trafilc  receipts,  £55,674,421;  miles  run.  197,364,749; 
working  expenses,  £30,752,848;  average  dividend,  4.35  per 
cent. ;  railway  servants,  274,636. 

The  shipping  of  the  United  Kingdom  holds  the  firtt  rank 
amongst  the  commercial  marines  of  the  world,  for  it  has 
been  calculated  that  no  less  than  57  per  cent,  of  all  steam- 
vcasols  and  37  per  cent,  of  all  sailing-vessels  belong  to  it. 
In  the  foreign  aa  well  as  home  trade  nf  the  United  King- 
dom the  British  flag  by  far  exceeds  the  flags  of  all  other 
nations  combined,  and  this  result  is  achieved  without  dif- 
ferential duties,  for  even  the  coasting  trade  ia  opao  to  for- 
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eignen  on  eqoal  terms  with  the  natives.  The  meroantile 
marine  of  the  British  islands  included  in  1800,  15,724  ves- 
sels of  1,698,516  tons ;  in  1846,  23,472  vessels  of  S,004,3S8 
tons;  in  1860,  27,663  vessels  of  5,758,687  tons;  and  in  the 
beginning  of  1874,  25,501  vessels  of  5,805,162  tons.  There 
has  oonsequently  been  no  appreciable  increase  in  the  ton- 
nage sinee  1860,  but  the  number  of  steamers  has  increased 
from  2000  to  3863,  and  their  tonnage  from  454,327  to 
1,713,783.  To  this  fleet  mnst  be  added  the  colonial  ma- 
rines (abont  11,000  vessels  of  2,900,000  tons),  and  it  will 
be  seen  that  the  British  Bag  is  now  represented  on  the 
ocean  by  a  total  of  about  36,000  vessels  of  8,700,000  tons. 
The  lighthouses  and  lightships  encircling  the  British  isl- 
and: with  a  ring  of  light  are  managed  by  the  Trinity  board 
and  two  boards  for  Scotland  and  Ireland.  There  are  now 
360  shore-lights  and  50  lightships,  besides  250  lifeboat  sta- 
tions supported  by  a  private  association.  The  tonnage  of 
the  vessels  which  entered  the  ports  of  the  United  Kingdom 
in  the  foreign  and  colonial  trade  in  1873  was  21,864.957 
(including  14,541,028  British) ;  that  of  the  vessels  which 
cleared  was  22,575,029  (including  15,106,316  British).  The 
tonnage  of  vessels  which  entered  coastwise  with  cargoes  was 
21,494,297  (including  21,369,167  British). 

The  post-office  in  England,  as  in  most  other  states,  en- 
joys the  monopoly  of  carrying  letters,  and  since  1870  It 
has  managed  the  telegraph-lines,  which  were  purchased  by 


government  for  about  £9,000,000.  It  likewise  manages  nu- 
merous savings  banks,  and  grants  life-annuities  in  behalf  of 
the  state.  Some  idea  of  the  extent  of  its  business  may  be 
conceived  from  the  following  figures,  which  refer  to  1873 : 
907,000,000  of  letters  and  postal-oards  and  254,000,000  of 
newspapers  and  book-paroels  were  delivered;  15,180,369 
money  orders  for  £25,820,124  were  issued,  and  17,294,335 
telegraphic  messages  forwarded ;  £8,433,591  were  received 
by  the  post-office  savings  banks,  and  £6,584,181  were 
paid  by  them.  The  number  of  depositors  was  1,554,645, 
and  the  capital  deposited  at  the  end  of  the  year, 
£21,167,749. 

Comtntrce. — There  are  neither  export  nor  protective 
duties,  fbr  the  customs  duties  levied  upon  articles  which 
are  likewise  manufactured  in  the  United  Kingdom  are  bal- 
anced by  corresponding  excise  or  stamp  duties.  No  tariff 
is  probably  as  simple  as  that  of  the  United  Kingdom.  It 
inclndes  cocoa,  coffee,  chicory,  tea,  tobacco,  wine,  dried 
fruit,  beer  and  ale,  malt,  vinegar,  spirits,  plate,  and  play- 
ing cards.  Commercial  activity  has  assumed  now  most 
gigantic  proportions,  for  England  not  only  exchanges  her 
own  products  for  those  of  foreign  countries,  but  likewise 
acts  as  the  agent  for  continental  and  other  foreign  markets. 
The  extent  of  the  commercial  movement,  for  a  number  of 
years,  will  be  appreciated  from  the  following  tabular  state- 
ment: 


Teu. 

Tout  Imporu. 

TDl>luporu. 

IxporUor 
BrIUih  prodiioe. 

BoUhn  sad  ipecto. 
liuporta.                          Bsporto. 

18.14 
1880 
1S«6 
1872 
1878 
1874 

£1.52.389,053 
210,530,878 
295,290,274 
354,693,624 
371,287,372 
370,225,348 

£115,821,092 
ltt4,52I,351 
238,905,682 
814,588,834 
810,994,768 
297,500,000 

£97,184,726 
135,891,227 
188,917,536 
26B,a-.7,347 
255,164,603 
239,436,207 

Not  known. 

£22,978,198 
34,287,139 
29,608,012 
33,,'S99,231 
80,4.11,000 

£22,S8«,R68 
15,641,578 
12,742,059 
19,748,916 
19,071,220 
20,439,000 

These  figures  do  not  include  the  value  of  the  merchandise 
transhipped  in  British  ports,  whioh  was  £5,136,652  in  1860, 
and  £13,7(14,400  in  1873.  When  we  analyse  the  eommeroial 


Scandinavia 

Germany,  Nether- 
rds,  A  Belgium.. 

France 

Spain  A  Portugal- 

I&Ty .:..... 

Turkey 

Rest  of  Europe-... 
Total  Europe.... 

Brit.  India  A  Ceyl. 
Dutch  E.  Indies... 
Cbina(AHougk.). 

Japan 

Rest  of  Asia........ 

TMal  Asia 


Total  InpOTta. 


16,201,498 
6,930,257 

27,780,804 
17,774,031 
6,874,679 
2,748.625 
3,288,246 
5,680At8 


86,143,288 


Egypt 

Cape  and  Natal.... 
Rest  of  Africa 


Total  Africa..... 


Australia 

New  Zealand.. 
Pacific 


Total  Australasia 


United  States 

Brit,  N.  America... 
Mex.  A  Cen.  Amer. 

West  Indies 

Bruil 

Rest  of  S.  Amer... 

Northern    Whale 

Fisheries  ...._-. 

Total,  America.. 

Oiand  total 


18,488,284 

361,866 

9,323,764 

167,511 

_820,707 

ai,l69,132 

10,832,574 
1,713,502 

4,143.724 

"T6;2d9,800 


6,025,001 

445,244 
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6,470,543 


21,403,554 
14,833,627 

4»,344.7«l 
46,645,685 
12,921,692 
3,598,846 
8,662,804 
8J>«2,791 


156,143,490 


87,477,838 
1,308,860 

11,961,258 

578,098 

4,800,6451 

"55",626,.497| 

10,467,598 
4,291,646 
5,892,4651 

20^;™ 

14,971,506 
8,647,564 


J8,588,7M 

74,108,807] 
11,771,934 
1,866,440 
8,788,2.53 
7,019,831 
15,600,737 

120,807 


119,144,809 


BrlUia  exports. 


8,268.479 
1,776,879 

21,216,519 
6,249,980 
4,170,a78 
4,514,287 
6,064,233 
4,462,147 


49,721,902 


19,306,674 
1,«I2,657 
6,318,036 


769,849 
26,827^16 


2,479,737 
2,065,623 
2,336,403 


9,138,195 
669,066 

83,967 

9,741,228 


42,719.216 


S70,225,348"ia5.801,225 


8,787,800 
7,918,268 

46,048,057 
16,376,690 
6,787,633 
6,388,096 
4,634,164 


102,017,482 


27,927,788 
1,282,829 
8,394,238 
1,288,079 
2,981,161 

«,818,590 

8,569,791 
4,302,622 
8,810,198 
11,672,611 


14,662,646 

4,408,886 

37,728 


19,109,259 


28,034,664 
9,413,315 
1,529,748 
5,189,996 
7,689,137 

12,961,561 


64,818,316 
ia9,487,2(>7 


returns  we  find  that  a  vast  proportion  of  the  imports  con- 
sists of  articles  of  food,  condiments,  and  stimulants  (41  per 


oent.),  and  of  raw  materials  to  be  used  in  manufaoturea 
(41  per  cent).  Manufactured  goods  only  constitute  about 
9  per  cent,  of  the  total  imports.  The  exports  of  British 
produce,  on  the  other  hand,  include  82  per  cent,  of  manu- 
raotored  goods.  The  value  of  some  of  the  principal  articles 
imported  in  1874  was  as  follows  :  cotton,  £50,937,000 ;  wool, 
£22,640,000;  silk,  £15,713,000;  ores  of  metals,  £11,109,000; 
sugar  and  molasses,  £16,083,000;  grain  and  meal, 
£50,753,000;  provisions,  £25,868,000;  tea,  £11,573,000; 
coffee,  £7,103,000;  wines,  £6,868,000;  spirits,  £2,612,000. 
The  exports  of  British  produce  and  manufactures  included 
—cotton  yam  and  manufactures,  £74,232,000 ;  woollen  do., 
£28,354,000;  linen  do.,  £8,845,000;  silk  do.,  £3,130,000; 
apparel,  haberdashery,  and  millinery,  £9,328,000;  earthen- 
ware and  glass,  £3,152,000;  iron,  £31,225,000;  coals  and 
oulm,  £11,954,000;  hardware,  £4,413,000;  machinery, 
£9,771,000;  leather  manufasture,  je3,547,000;  beer  and 
ale,  £2,451,000;  soda,  £2,602,000;  books  and  stationery, 
£1,587,000,  etc.     In  the  foregoing  table  we  give  the  im- 

?orts  and  exports  from  and  to  the  principal  countries  for 
860  and  1874,  in  pounds  sterling. 
The  details  of  tne  trade  with  th«  U.  S.  for  a  number  of 
years  are  as  follows : 

v_.  Total  iBi  porta  Total  exporu 

""•  from  B.  8.  to  U.  8. 

1884 £29,796,302  £22,333,403 

1866 36,047,773  22,616,877 

1868 34,267,616  15,793,701 

1861 49,389,684  11,026,688 

1864 17,923,678  20,188,688 

1866 46,854,218  81,843,838 

1868 43,062,299  23,801,851 

1870 49,804,681  81,806,089 

1871 - 61,134,463  88,692.837 

1872 84,663,948  46,907,998 

1873 71,471,698  86,898,424 

1874 74,108,807  32,300,000 

Seligion,  and  Protinon  for  itt  Support. — Oreat  Britain 
is  a  Protestant  country,  but  all  other  religions,  as  long  as 
they  do  not  offend  against  public  or  private  morals,  may 
be  practised.  In  England  and  Scotland  there  are  estab- 
lished churches,  that  of  the  former  being  Episcopal,  that 
of  the  latter  Presbyterian.  Ireland  has  no  longer  an  estab- 
lished Church.  (See  Ireland.)  The  number  of  persons 
professing  different  religions  may  be  estimated  as  follows 
(1871): 


England  and  Wales. ,. 

KltabUlbcd  cbnToha  ut 
Epb.  Churob  ot  Iretaod. 

Soman  CsiaoUd. 

ABotlwn. 

Nnmtaor. 

19,223,000 

1,605,000 

667,998 

Poreont. 
82.44 
44.76 
12.10 

Xamtior. 
913,000 
298,600 

4,160,867 

Peroeot. 
4.02 
8.89 
76.68 

3,076,266 

1,566,418 

683,612 

FaroMI. 
18.64 
46.36 
11.22 

Scotland 

Ireland _ 

United  Kingdom 

21,396,998 

87 

6,362,467 

17      l!    6,218,196 

16 

Amongst  "all  others"  are  included  about  51,000  Jews 
(48,000  in  England,  3000  in  Scotland,  285  in  Ireland),  but 
the  bulk  of  them  consists  of  Protestant  dissenters.     Those 


persons  who  in  England  dispensed  with  a  religious  mar- 
riage ceremony  have  been  apportioned  by  us  amongst 
the  ohnrehmen  and  dissenters.    They  included  9.67  per 
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cent,  of  the  Englith  popnUtioD.  The  number  of  Roman 
Catholiea  in  England  ateadily  inereaied  until  1353,  and  in 
Scotland  nntil  1865,  owing  almost  exelustrel;  to  the  Irish 
immigration.  Sinoe  that  time  the  number  of  Catholics, 
proportionately  to  the  general  population  of  the  country, 
IB  on  the  decline,  and  we  hare  endeavored  to  show  else- 
where {Geographicul  Mag.,  1874)  that  many  of  these 
Catholic  immigrants  must  hare  deserted  the  faith  of  their 
fathers.  The  established  churches  of  England  and  Soot- 
land,  and  particularly  the  former,  are  in  possession  of  valu- 
able endowments.  All  other  denominations  are  dependent 
upon  voluntary  contributions,  and  several  amongst  them 
hare  succeeded  in  accumulating  large  funds.  Some  idea  of 
the  activity  of  religious  life  may  be  gathered  from  the  fact 
that  the  income  of  58  of  the  principal  religious  societies 
of  England  exceeded  £2,000,000  in  1874-75,  most  of  which 
was  expended  in  the  distribution  of  "good"  books  and 
in  missions  to  the  heathen.  The  number  of  ministers  of 
religion,  etc.,  aooording  to  the  census  of  1871,  was  as  fol- 
lows: 

iBglaad  ftod  WalM.    SeetUad.      Iralknd. 

ProtesUnt  ministers _ 29,958  *,\0S  3,24S 

Roman  priests  and  monks 1,820  224  S,SOS 

Missionaries,  Scripture  leaders,  ete~    8,261  2S2  24 

Nuns 2,474  248  8,718 

Edtteation. — Not  many  yean  ago  Oreat  Britain  might 
fairly  have  been  accused  of  not  providing  sufficiently  for 
the  elementary  education  of  the  growing  population.  Scot- 
land already  had  a  school  law  sinoe  1696;  in  Ireland  a 
system  of  national  education  was  inaugurated  in  1845 ;  but 
in  England  government  contented  itself  with  making  pro 
rata  allowances  to  such  among  the  schools  as  chose  to  sub- 
mit to  certain  regulations.  A  further  step  in  adranoe  was 
taken  in  1870,  when  the  formation  of  school  boards  was 
sanctioned  in  all  places  not  sufficiently  provided  with 
schools.  The  illiterateness  of  the  population  of  the  United 
Kingdom,  however,  has  frequently  been  exaggerated,  as  is 
proved  by  the  following  statement,  referring  to  the  year 
1871; 

iDcUnd  and  WatN. 


Teachers 


/male _ - S2,901 


(female 

Medical  students. „... 

Law  students « 

Theological  students 

Scholars  or  students  finale... 
over  15 \  female. 


94.289 
4,5^ 
1,S48 
1,438 


Bootland. 

e,868 

_6,0TO 

1,138 

204 

200 

11,297 

9,482 

283,420 

268.600 

674,321 


Ireland. 

8,996 

9^929 

1,292 

248 

88:1 

23,378 

21,528 

818,776 

287,161 

653,064 


77,762 

Scholars  under  15  { ssi3-,i:::::.-:::  \fX 

Total  ai  school -..  3,705,617 

It  would  appear  thus  that  15.7  per  cent,  of  the  total  popu- 
lation attend  school — rii,  16.3  in  England,  17.1  in  Scot- 
land, 12.1  in  Ireland.  This  proportion  is  satisfactory,  for 
in  Germany  only  14.5  percent,  go  to  school.  At  the  same 
time,  it  must  be  admitted  that  the  British  schools  leave 
much  to  be  desired,  for  in  187-S  those  amongst  them  (in- 
cluding Irish  national  schools)  which  admitted  the  govern- 
ment inspectors  were  attended  by  only  2,615,000  scholars, 
or  not  quite  one-half  the  number  of  those  put  down  above  as 
being  under  fifteen  years  of  age.  There  are  undoubtedly 
many  excellent  private  sohools  and  educational  establish- 
ments supported  by  private  associations,  who  claim  no  gov- 
ernment subsidy,  and  do  not  therefore  admit  government 
inspeotors ;  but  it  is  nevertheless  satisfaotory  to  know  that 
the  school  boards  are  making  rapid  progress  throughout 
the  country.  The  salaries  of  certificated  teachers  average 
£103  in  England,  £110  in  Scotland,  and  £57  in  Ireland; 
those  of  schoolmistresses,  £62,  £59,  and  £46  respeotirely. 
About  half  of  them  reoeire  a  house  in  addition.  Scotland 
is  certainly  the  best  educated  amongst  the  three  kingdoms, 
for  in  1871  out  of  100  men  only  10.27  per  cent.,  and  out  of 
100  women,  19.54  per  cent.,  could  not  sign  the  marriage 
register.  In  England  this  percentage  was  19.4  and  26.8 
per  cent,  respectirely.  In  Ireland  about  85  per  cent,  of  the 
population  5  years  of  age  and  upwards  wete  illiterate. 
Amongst  Koman  Catholics  the  proportion  was  43  per  cent. 
Indeed,  the  Roman  Catholics  thronghout  the  kingdom  are 
the  least  educated  portion  of  the  population,  and  they  fur- 
nish the  largest  contingent  of  oriminal  prisoners.  This  is 
olearly  exhibited  by  tho  followiAg  table : 

CaUiollci  ammffft    Catholiea  amoogl t 
general  popalaUoii.  jurlsooen. 

For  ecDt.  Per  cont. 

England  and  Wales. 4.04  24.3 

Scotland 8.9  81.4 

Ireland 76J_  _84JS 

United  Kingdom -  17.0  S4.2~ 

Amongst  the  higher  ednoational  establishmqpts,  the  nni- 
rersities  of  Oxford,  Cambridge,  Durham,  and  London,  tho 
Sooteh  nnivcrsities  of  Edinburgh,  Olasgow,  Aberdeen,  and 
St.  Andrew's,  and  the  Irish  Trinity  College  and  Queen's 
University,  occupy  the  first  rank.  The  latter,  as  well  as 
the  London  Uoirersity,  ore,  strictly  speaking,  mere  boards 


of  examiners,  and  hare  a  number  of  colleges  thraugbont 
the  country  affiliated  to  them.  There  are  numerous  medi- 
cal schools  in  connection  with  the  leading  hospitali 
throughout  tho  kingdom ;  and  the  establishment  of  a  law 
school  by  the  inns  of  court  has  been  advocated.  Com- 
paratiroly  little  has  been  done  hitherto  for  systematic  and 
technical  educatiou,  considering  the  industrial  character 
of  the  country,  and  neither  the  School  of  Mines  nor  the 
schools  of  design  and  "science"  established  by  the  au- 
thorities of  the  Industrial  Museum  oan  riral  similar  con- 
tinental institutions.  Owens's  College  at  Manchester,  s 
private  institution,  is  perhaps  the  nearest  approach  to 
them.  Art  is  promoted  by  a  Royal  Academy  and  by 
numerous  art  unions.  A  musical  education  may  be  ob- 
tained at  the  Royal  Academy  of  Music  and  the  recently 
established  National  School  of  Music.  There  are  nnmerom 
musical  societies,  but  no  English  opera  company  has  suc- 
ceeded hitherto  in  establishing  itself  permanently.  Scien- 
tific societies  cultivate  every  branch  of  science.  Forcmoil 
amongst  them  is  the  Royal  Society,  founded  in  1600. 

The  newspaper  press  occupies  a  prominent  and  respected 
position,  and  its  influence  upon  public  opinion  is  undoubted. 
In  the  present  year  (187a)  tnere  appear  1609  political 
journals  and  643  magasines.  Of  the  former,  308  are  pub- 
lished in  London,  939  in  the  rest  of  England,  58  in  Wales, 
149  in  Sootland,  137  in  Ireland,  and  18  on  the  smaller 
islands;  133  are  published  daily.  The  publishing  trade 
concentrates  itself  in  London  and  Edinburgh;  3463  new 
works  were  published  in  1873,  and  3351  in  1874. 

Social  Condition  and  Provident  fnttitutiout.  —  There 
is  perhaps  no  better  standard  for  measuring  the  wcU-beiog 
of  a  population  than  the  quantity  of  food  consumed  by  it 
in  the  course  of  a  year.  Our  data  in  this  respect  are  ud- 
fortnnately  incomplete,  but  they  nevertheless  allow  us  to 
form  some '  idea  of  the  manner  in  which  the  bulk  of  the 
population  live.  The  annual  consumption  per  head  is 
about  as  follows :  wheat,  5.5  bushels ;  potatoes,  950  pounds; 
rice,  11.37  pounds;  meat,  52  ponnds;  currants  and  raisins, 
4.29  pounds;  sugar,  51.59  pounds;  tea,  4.11  ponnds;  oof- 
fee,  0.99  pound;  cocoa,  0.26  pound;  spirits,  1.23  gallons; 
wine,  0.5G  gallon;  malt,  1.98  bushels;  tobacco,  1.41 
pounds.  The  wages  of  the  industrial  classes  are  sufficiently 
nigh,  as  a  rule,  to  enable  them  to  lire  in  comfort,  but  the 
agricultural  chws  is  barely  able  to  exist,  for  in  many  parts 
of  the  country  the  wages  do  not  exceed  12t.  to  15t.  {tii  to 
$3.75)  a  week.  An  "Agricultural  Laborers'  Union,"  in 
imitation  of  tho  trades-unions  of  tho  industrial  classes,  has 
lately  been  established,  butMts  cfibrts  have  hitherto  not 
proved  rcry  fruitful  in  results.  Tho  trades-unions  exercise 
considerable  power,  and  they  have  certainly  suoeeoded  in 
forcing  up  the  rate  of  wages;  104  of  these  societies  which 
had  registered  their  rules  numbered  264,357  members,  and 
their  funds  amounted  to  £21$,4?9.  Of  far  greater  im- 
portance are  the  "  friendly  societies :"  21,659  were  on  the 
register  in  1873  for  England  and  Wales,  and  11,926  of  these 
sent  in  returns.  These  latter  numbered  1,787,291  members, 
and  hod  funds  amounting  to  £8,630,525.  Most  important 
amongst  these  societies  arc  the  Odd  Fellows  and  the  For- 
esters, which  jointly  number  860,000  members,  hare  aoenma- 
lated  a  capital  of  £5,100,000,  and  paid  in  one  single  year 
£771,000  to  sick  members  and  in  oases  of  death.  Their 
lodges  and  courts  ^re  scattered  throughout  the  kingdom. 
790  oo-operatire  industrial  societies  had  340,930  members 
in  1873,  and  a  capital  of  £3,334,104.  They  sold  goods  to 
the  value  of  £13,651,127.  In  Ireland  none  of  these  socie- 
ties hare  taken  root.  The  money  deposited  in  sarings  banks 
likewise  furnishes  acriterion  of  prosperityamongst  the  work- 
ing classes.  In  1 863  there  were  27,080,402  depositors,  whose 
deposits  amounted  to  £4,187,401 ;  in  1873,  the  depositors 
had  increased  to  3,002,567,  their  deposiU  to  £63,471,412. 

But  whilst  the  majority  of  the  working  classes  are  thus 
intent  upon  doing  something  to  secure  themselves  against 
poverty  in  old  age,  there  are  many  unable  to  sustain  the 
struggle  against  adversity  with  success,  or  who  from  the 
prostration  of  trade  beoome  a  burden  to  their  fellow-citi- 
lens.  The  present  poor  law  of  England  dates  from  the 
year  1834,  and  those  of  Scotland  and  Ireland  are  modelled 
upon  it.  Each  poor  union,  consisting,  as  a  rule,  of  several 
parishes,  is  bound  to  proride  for  its  own  poor  by  granting 
either  outdoor  or  inaoor  relief.  Sohools  and  infirmaries 
are  conneoted  with  each  work  or  union  house.  The  follow- 
ing is  the  number  of  paupers  who  were  in  receipt  of  relief 
on  the  1st  of  January  of  each  year  named : 


SooUnd. 


Inkal. 


1849 

1838 

1858 

ISfil 

1863.. 


Xnsland  aad 
Walcf. 

g.'M.^ig  82,867  620,747 

798,822  75,487  141,822 

908,186  79,199  60,5» 

890,423  117,113  60,«n 

1,142,624  120,284  (6,220 


1871 1,081,926    128,870    74,8« 

1874 829,281 111,996    79,M* 
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In  the  yeftr  1873  there  were  expended  in  the  relief  and 
nunkgement  of  the  poor  £7,692, 1 6U  in  Bngluid,  £873,076 
in  Scotland,  and  £930,240  in  Ireland.  The  number  of  in- 
mate<  living  in  oharitable  institntiona,  aa  far  as  Ofcertsined 
hj  the  oenraa  of  1871,  waa  aa  fallows: 


Workboases... 

IHoeplula 

I  Lunatic    asy- 
lums   

lOrphan,  blind. 
,    etc.ssylunis. 


Kn^tma^  and  We1c«. 
2fo.     I     iDmstef. 


730 
407 


1C6 

559 


14fl.291 
19,5SS 

30,246 

33,420 


SeolUnd. 
No.  t  lonimm. 


8661 
2682 

6027 

6587 


Irolukd. 

Ho.        Ii 


166 
91 


48,926 
V>»* 

7,116 

4.876 


The  total  number  of  blind  is  30,956)  of  deaf  and  dumb, 
18,072 ;  of  idiots,  40,815  ;  and  of  lunatios,  34,701. 

Poliliml  Iiutitutioiu  and  Govemmenl. — The  goremment 
of  Great  Britain  is  that  of  a  ao-oalled  constitutional  mon- 
archy. The  soTereign  represents  the  exeeutive,  whilst  the 
legislature  is  ezeroised  bj  the  imperial  Parliament.  The 
"aot  of  settlement"  settles  the  suooession  upon  the  de- 
scendants of  Sopbia  of  Brunswick,  and  no  change  in  the 
act  can  be  made  except  by  consent  of  Parliament.  The 
heir-apparent  sinoe  Edward  III.  assumes  the  title  of  prince 
of  Wales.  The  civil  list  granted  to  the  queen  amounts  to 
£363,760  a  year,  in  addition  to  which  she  enjoys  the  rere- 
noes  of  the  duchy  of  Lancaster  (£37,000  net).  The  mem- 
bers of  the  royal  family  eqjoy  annuities  amounting  to 
£132,000,  and  the  prinoe  of  Wales,  in  addition,  receives 
the  revenues  of  the  daohy  of  Cornwall  ( £63,000  net).  The 
royal  palaoes  are  Bnekingham,  St.  James's,  and  Kensington 
Palace  in  London,  Windsor  Castle,  Balmoral  (Scotland), 
and  Osborne  House  (Isle  of  Wight).  The  royal  arms  are 
qoartered,  and  exhibit  three  lions  in  red  in  the  first  and 
fourth  quarters  for  England ;  a  red  lion  in  gold  for  Scotland, 
and  a  golden  harp  in  blue  for  Ireland.  The  shield  is  sup- 
ported by  a  lion  and  a  unieom.  The  motto  is  Dieu  tt  Mon 
Droit.  The  king  or  queen  is  the  fountain  of  honor.  There 
are  orders  of  chivalry — vis.  that  of  the  Garter  (founded 
1347),  that  of  the  Thistle  (819?),  that  of  St.  Patrick  (1782), 
that  of  the  Stor  of  India  (1861),  the  order  of  the  Bath 
(1.S99),  and  of  St.  Michael  and  George  (the  Maltese  cross). 
The  Vietoria  Cross  is  bestowed  for  deeds  of  valor  performed 
in  the  field.  Parliament  consists  of  the  sovereign,  the 
House  of  Lords,  and  the  House  of  Commons,  and  no  act 
obtains  the  force  of  law  until  it  has  been  passed  by  all 
three.  The  House  of  Lords  is  hereditary,  and  numbers  492 
members,  including  the  2  arohbisbops  and  24  bishops  of 
the  established  Church  of  Sngland.  More  than  two-thirds 
of  the  peerages  are  of  recent  creation ;  only  14  go  back  to 
the  fifteenth  century.  The  lord  chancellor  presides  over 
the  sessions  of  the  House  of  Lords.  The  House  of  Com- 
mons conaiatsof  654  members  (487  for  England  and  Wales, 
62  for  Scotland,  and  105  for  Ireland).  Of  these,  360  are 
the  representatives  of  356  boroughs,  283  represent  the 
counties,  and  11  the  universities.  In  boroughs  the  right 
of  voting  is  restricted  to  householders  and  to  lodgers  pay- 
ing a  rent  of  £20  a  year ;  in  counties,  to  householders  pay- 
ing £10  rent.  In  1874  there  wore  1,078,180  voters  in 
counties,  1,647,596  in  boroughs,  and  23,209  in  the  universi- 
ties. Members  of  Parliament  are  not  paid  for  their  ser- 
vices, nor  are  they  able  to  compensate  thenuelves  by  an 
exeroise  of  patronage,  as  all  government  appointments  in 
England  are  made  for  life.  The  king  appoints  the  mem- 
bers of  the  privy  eounoil,  the  lord  mayor  of  London  being 
the  only  ex-offleio  member,  but  pablie  bnainess  is  in  reality 
eonducted  by  a  cabinet  council,  whose  membeia  are  likewise 
appointed  by  the  king,  but  are  responsible  to  Parliament. 
Their  appointment  is  consequently  virtually  made  by  the 
party  enjoying  the  m^ority.  The  members  of  the  oaibinet 
are  the  first  lord  of  the  treasury  (generally  prime  minister), 
the  lord  high  chancellor  (the  highest  legal  oflloial  and  presi- 
dent of  the  House  of  Lords),  the  ohancellor  of  the  exchequer, 
secretaries  of  state  for  the  home  department,  foreign  allairs, 
the  colonies,  war,  and  India,  a  flrrt  lord  of  the  s4miralty, 
the  postmaster-general,  and  two  others.  There  are  like- 
wise a  president  of  the  board  of  trade,  a  chief  secretary  for 
Ireland,  a  president  of  the  local  government  board,  a  vioe- 
president  of  the  council  of  ednoation,  and  a  chancellor  of 
the  duchy  of  Lancaster.  The  legal  advisers  of  the  Crown 
are  an  attorney-general  and  a  solicitor-general,  who  both 
go  out  with  the  cabinet  In  Ireland  the  Crown  is  repre- 
sented by  a  lord  lieutenant.    . 

For  purposes  of  local  government  the  United  Kingdom 
is  divlaed  into  a  great  variety  of  divisions  whieh  are  pai- 
zling  even  to  the  inhabitants  of  the  oonntry.  There  are, 
{liter  alia;  117  counties,  1141  hundreds,  wapentakes,  wards, 
and  similar  divisions  of  counties,  316  mnnusipal  boroughs, 
1451  petty  sessional  divisions  of  counties,  906  police  dis- 
triots,  404  highway  districts,  18,268  oivil  parishes,  14 
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military  districts,  2104  excise  divisions  and  rides,  789  reg- 
istration districts,  etc. 

The  gross  revenue  and  expenditure  have  been  as  follow* : 


TMn,  tndlnc 
lUr.n. 


Bersniu. 


18G6...... 


Kxptnditvn. 

£65,477.284 _.  £64.663,882 46s.   8d. 

.  69,674.479  71.116,485 4«<.  lltf. 

.  67,812,292  65,914,857  44i.    2d. 

.  72,591,991  74,972,816  48i.    Sd. 

1872. 74,768,»14  71.490,020  4S».    Orf. 

1874. 77,338,657  76,466,510  47*.    7d. 

The  local  receipts  in  1871-72  amounted  to  £38,691,328,  of 
which  £26,444,136  was  raised  by  taxation,  or  at  the  rate 
of  16«.  9d.  per  head  of  the  population.  If  the  amounts 
raised  for  imperial  and  local  purposes  be  added  together, 
the  taxation  in  the  United  Kingdom  would  be  about  64«. 
4(f.  per  head  of  the  population.  The  sources  of  revenue 
in  1874  were— customs,  £20.339,000;  excise  and  licenses, 
£27,172,000;  stamps,  £10,550,000;  land-tax  and  house- 
duty,  £2,324,000;  income-tax,  £5,691,000;  post-ofiioe  rev- 
enue, £5,782,000;  telegraph  service,  £1,210,000;  crown- 
lands  (net),  £375,000  ;  miscellaneous  reeeipts,  £3,882,657 ; 
total,  £77,335,657.  The  expenditure  included — interest  and 
management  of  national  debt,  £26,706,726 ;  oivil  list  and 
oivil  charges  of  all  kinds  (including  £3,196,875  for  "Ala- 
bama claims"),  £17,067,609 ;  srmy  and  navy,  £26,220,864  ; 
charges  of  collection,  £6,471,31 1 ;  total,  £76,466,510.  The 
charges  for  collection  include  £4,934,767  for  the  post-office 
and  telegraph  services,  which  yielded  consequently  a  profit 
of  over  £2,000,000.  The  annual  value  of  the  property  and 
profits  upon  which  the  income-tax  was  assessed  during  the 
last  few  years  amounted  to  £485,000,000.  The  English  na- 
tional debt  bos  rapidly  increased  after  each  war,  and  not 
very  much  has  been  done  hitherto  towards  its  redemption. 
It  has  now,  however,  been  proposed  to  devote  annually 
£28,000,000  a  year  to  the  payment  of  interest  and  reduc- 
tion of  the  debt,  as  well  as  any  surplus  that  may  arise ;  and 
it  is  hoped  by  these  means  to  reduce  the  debt  in  the  course 
of  thirty  years  to  the  extent  of  £232,000,000.  The  national 
debt  and  the  charges  for  Interest,  etc.  have  been  as  follows : 
Dvbk  iMeml,  Me. 

1689 £664,268    £S9,8«B 

1702.;. __ 16,394,702    1,810.94.1 

1714 64,146,388    3,861,868 

1763 138,865,480    ~.      4,852,^1 

1773 123,583,635    4,471,571 

1793 289,880,148    9,311,630 

1817 840,850,491    82,016,941 

18.13 771,88.1,801     27,804M4 

1839 880,797,193    28,673,881 

1868 806,.'S72,884    26.671,750 

1874 779,283,245    26,706,726 

Adminitlralion  of  Jmtiee. — The  judicial  system  of  Eng- 
land very  much  resembles  that  of  the  U.  S.  The  courts 
of  justice  may  be  classified  into  two  grand  divisions,  those 
of  common  law  and  those  of  equity.  The  former  include 
the  courts  of  queen's  bench,  common  pleas,  and  exchequer, 
and  the  courts  of  probate,  divorce,  and  matrimonial  causes; 
and  the  latter  those  of  the  lord  chancellor,  the  lords  justices 
of  appeal,  the  master  of  the  rolls,  and  the  three  vioe-ohan- 
oellors,  and  the  court  of  appeal  in  chancery  of  the  county 
palatine  of  Lancaster.  The  new  Judicature  Act  (1874) 
combines  these  courts  into  a  "high  court  of  Justice,"  from 
whieh  an  appeal  lies  to  a  newly  constituted  "court  of  ap- 
peal." The  House  of  Lords  and  the  judicial  committee  of 
the  privy  council  retain  their  appellate  jurisdiction  as  re- 
gards Scotch,  Irish,  colonial,  eoolesiaatical,  and  admiralty 
oases.  In  addition  to  the  above  there  are  courts  of  bank- 
ruptcy, three  ecclesiastical  courts,  the  lord  mayor's  court, 
the  sheriffs'  courts,  and  sixty  county  courts.  The  number 
of  Judges  in  the  superior  courts,  including  the  lord  chan- 
cellor and  the  lord  chief-justice  of  England,  is  about  46, 
inolnding  "masters."  The  inferior  jurisdiction  is  carried 
on  byjnstioes  of  the  peace  in  petty  and  quarter  sessions, 
and  by  stipendiary  magistrates  in  the  larger  towns.  In 
Scotland  the  court  of  sessions  is  the  highest  court  for  civil, 
the  court  of  justiciary  for  criminal  oases.  The  Irish  courts 
resemble  those  of  England,  and  there  is  in  addition  a  landed 
estates  court.  The  sessions  of  the  justices  of  the  peaoe  are 
presided  over  by  a  salaried  barrister.  The  nnmber  of  sal- 
aried Judges  throughout  the  United  Kingdom  is  about  460, 
and  their  Joint  salaries  amount  to  about  £550,000.  They  are 
appointed  for  life,  in  most  instances  by  the  lord  chanoellor. 
The  police  (28,550  in  England  and  Wales,  3200  in  Scot- 
land, and  12,000  in  Ireland)  are  maintained  by  the  local 
authorities,  excepting  that  of  the  metropolis  (exclusive  of 
the  city  police),  which  depends  upon  the  home  secretary. 
The  prison  population  of  the  United  Kingdom  numbers 
36,626  persons,  and  there  are  in  reformatories  (for  youthful 
criminals)  6709  inmates ;  in  industrial  schools  (for  young 
vagrants),  16,151.  The  number  of  criminal  offenders  oon- 
vioted  was  in  1873— Sngland  and  Wales,  11,089 ;  Scotland, 
2280;  Ireland,  2642. 
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GREAT-CIRCLE  SAILING. 


Arm;/. — There  it  a  law  which  randera  lervioe  in  the 
militia  oompulaory,  but  thia  law  is  at  presont  in  abeyance, 
and  the  whole  of  the  military  Toroea  of  the  United  KiDgdom 
are  at  preaoct  recruited  by  voluntary  enlistment.  These 
forces  include  the  following  categories:  (1)  A  regular 
standing  army,  consisting  of  men  who  enlist  for  at  least 
three  years.  Desertions  are  numerous.  The  strength 
of  the  army  has  varied  considerably  during  different 
periods.  In  1792  it  was  67,252  men;  in  1815,  250,3U; 
in  1834,  108,672;  in  1862,  222,839;  in  1870,  180,444;  in 
1874,  190,439  men,  including  the  troops  in  India.  (2) 
The  militia,  which  is  trained  annually  during  four  weeks, 
and  is  recruited  by  enlistment.  (3)  Enrolled  pensioners 
and  the  army  reserve  force,  consisting  of  old  soldiers, 
who  are  trained  annually  for  twelve  to  fourteen  days. 
(4)  Yeomanry  cavalry  and  volunteer  corps — the  former 
an  ancient  institution,  the  latter  formed  since  1859.  (5) 
The  Irish  police  force  (constabulary),  which  is  organized 
and  armed  as  a  military  body.  (6)  Local  troops  in  India 
and  colonial  militia  and  volunteer  corps.  In  1874  these 
forces  were  approximately  as  follows : 

Regular  standing  army  at  home  and  In  colonies..  128,MS 

Regular  sundioK  army  In  India ~ $2,840 ' 

Militia  United  Kingdom 1S3,9S2 

Enrolled  pensioners  and  army  reserve.- 33,000 

Yeomanry.. 16,378 

Volunteer  corps _ I63,58S 

Irish  constabulary - „..._    12,400 

Native  troops  in  India. - 182A«a 

Total .672,64S 

The  available  colonial  militia  and  volunteer  corps  do  not 
probably  exoeed  100,000. 

JVavjr. — The  navy  has  at  all  timet  been  the  pet  of  the 
nation,  which  looks  upon  it  as  the  chief  bulwark  against 
foreign  invasion.  It  is,  oomparatively  speaking,  a  creation 
of  modern  times.  Queen  KlixabeLh  haa  the  command  of 
only  42  vessels  of  17,000  tons;  Cromwell  left  150  vessels. 
In  1863  there  were  567  steamers  (including  29  iron- 
clads) and  267  sailing  vessels.  In  1874  there  were  57 
iron-clads,  300  steamers,  and  170  sailing  vessels,  of  whieh 
25  iron-clads,  145  steamers,  and  69  sailing  vessels  wore  in 
commission.  Amongst  the  iron-clads  Uiere  were  5  of 
over  10,000  tons,  10  of  from  8000  to  10,000  tons,  20  of  from 
6000  to  8000  tons,  6  of  from  4000  to  6000  tons,  10  of  from 
2000  to  3000,  and  7  of  from  1000  to  2000  tons.  The  ships 
in  commission  are  manned  by  33,500  seamen,  7000  boys, 
and  14,000  marines,  but  there  are  in  addition  21,000  men 
of  the  naval  reserve  (merchant  sailors,  who  arc  drilled 
annually  on  a  man-of-war),  4300  coast-guardsmen,  and 
1200  men  on  Indian  vessels. 

Hittory. — On  the  1st  of  May,  1707,  the  union  between 
Kngland  and  Scotland  was  finally  established,  and  though 
the  Scotch,  at  first,  were  highly  indignant  at  this  event, 
they  soon  became  reconciled  to  it,  and  now  look  upon  it  as 
a  great  blessing.  For  years  after  the  union  intrigues  for 
the  restoration  of  the  Pretender  (the  representative  of  the 
exiled  Stuarts)  diaturbed  the  peaoe  of  the  country.  Qneen 
Anne  was  auoceeded  in  1713  by  the  elector  of  Hanover,  who 
took  the  title  of  George  I.  The  Whiga,  led  by  Walpolc, 
now  regained  the  ascendency,  and  a  rising  in  favor  of  the 
Pretender,  led  on  by  the  earl  of  Mar  in  Scotland  and  the 
earl  of  Derwcntwater  in  England,  was  speedily  crushed 
(1715).  Fiveyears  later  a  commercial  orisia,  broughtabout 
by  the  South  Sea  Bubble,  wrought  ruin  in  thousands  of 
householda.  Oeorge  II.  succeeded  in  1727,  Walpole  con- 
tinuing in  power  as  prime  minister.  He  was  forced  into  a 
war  with  Spain  (1739),  who  had  given  offence  to  British 
merchants  by  cheeking  the  illicit  trade  carried  on  by  them 
in  South  America.  This  war  terminated  ingloriously.  Soon 
afterwards  England  became  involved  in  the  Austrian  war 
of  sucoesaion.  The  battle  of  Dettingen  was  won,  but  the 
victory  of  the  French  at  Fontenoy  paralysed  the  offorta  of 
England  during  the  reat  of  the  campaign,  and  the  Peaoe 
of  Aix-la-Chapelle  (1748)  left  both  nations,  as  far  as  terri- 
tories were  concerned,  in  the  position  they  held  before  the 
war.  Meanwhile,  a  second  attempt  had  been  made  by 
Prince  Charles  Edward  Stuart  to  win  back  the  throne  of 
his  ancestors,  but  waa  cruahed  at  Cullodcn  (1746).  During 
the  Seven  Years'  war  Kngland  aided  with  Prussia,  and 
though  40,000  men,  under  the  duke  of  Cumberland,  surren- 
dered in  Hanover,  Clive  drove  the  French  from  India,  while 
Wolfe  conquered  Canada.  Qeorge  III.  reigned  1760-18 — , 
a  moat  eventful  period.  A  war  with  Franca  and  Spain 
largely  added  to  the  extent  of  the  colonial  empire  (1783). 
The  government  of  the  Tories  caused  mueh  diesatisfaotion 
throughout  the  country,  but  it  was  allayed  by  the  appoint- 
ment of  Pitt,  earl  of  Chatham,  as  prime  minister.  An  at- 
tempt to  tax  the  Americans  drove  them  into  rebellion,  and 
led  to  the  formation  of  the  U.  8.  (1783).  Fox,  Burke,  and 
Sheridan  were  the  leading  Whig  statesmen  during  this 
epoch,  but  the  foremost  position  must  be  assigned  to  the 


younger  Pitt,  who  held  office  until  his  death  in  1806.  In 
1793  be  declared  war  against  France  without  any  real 
cause,  bnt  simply  because  his  sympathies  were  anti-repnb- 
lioan,  and  this  war  can  be  said  to  hare  terminated  only 
with  the  battle  of  Waterloo  (1815),  where  Wellington  and 
Blticher  shattered  the  forces  of  Napoleon.  An  Irish  rebel- 
lion, assisted  by  a  French  force,  was  one  of  the  incidents 
of  these  wars,  but  Oreat  Britain,  though  suffering  occa- 
sional defeats  on  land,  finally  proved  victorious.  Amongst 
the  naval  battlea  were  those  of  Cape  St.  Vincent,  Abonkir, 
Trafalgar  (1805),  whilst  Vittoriaand  Waterloo  proved  great 
victories  on  land.  These  wars  had  increaaed  the  English 
national  debt  to  an  immense  amount,  and  led  to  great  dis- 
tress amongst  the  working  classes,  whose  discontent  it  was 
endeavored  to  suppress  by  severe  measures.  With  Oeorge 
IV.  an  era  of  reform  act  in.  Commercial  reforms  were 
introduced  by  Huskisson  and  Canning,  and  an  aot  eman- 
cipating the  Irish  Catholics  waa  passed  in  1829.  After  the 
accession  of  William  IV.  (1830)  the  British  reformers  gained 
in  (trength,  and  a  Whig  ministry  under  Earl  Orey  again 
came  into  nffloe,  after  an  exclusion  of  more  than  fifty  years. 
This  ministry  passed  the  first  Parliamentary  reform  bill, 
decreed  the  abolition  of  slavery  (1834),  and  reformed  the 
poor  law.  William  IV.  died  in  1837,  and  was  suooeeded 
by  the  present  sovereign,  Queen  Victoria.  Amongst  the 
statesmen  who  have  swayed  the  destinies  of  the  eonntry 
since  her  aocession,  the  most  prominent  are  Sir  Robert 
Peel,  Lord  John  Russell,  the  earl  of  Derby,  Lord  Palmer- 
ston,  Oladstone,  and  Disraeli.  The  prinoiplea  of  free  trade 
had  their  most  able  advocates  in  Cohden  and  Bright,  who 
aucoeeded  in  aboliafaing  the  com  laws  (1846)  and  in  carry- 
ing other  measures  for  the  removal  of  restrietions  on  limde 
amd  commerce.  Amongst  the  mora  recent  acts  of  Parlia- 
ment the  Irish  land  act  (1870),  the  act  disestablishing  the 
Protestant  Episcopal  Church  in  Ireland  (1874),  and  that 
creating  school  boards  are  the  most  important.  In  1864- 
65  Great  Britain  went  to  war  with  Russia  (siege  of  Sevaa- 
topol)  in  order  to  stop  Bnssian  encroaehments  in  the  East ; 
in  1857  an  Indian  mutiny  was  suppressed,  and  there  have 
besides  been  minor  wars  in  China,  Abyssinia,  and  Ashaa- 
tee.  B.  G.  Ratbnstxih. 

Great-Cir'cle  Sail'ing.  A  great  oinsle  is  one  tha 
plane  of  which,  extended  through  the  globe,  passes  through 
its  centre,  dividing  it  into  equal  SMtions  or  hemispherea. 
The  equator  and  the  meridian  are  sooh  circles.  To  sul  on 
an  arc  or  part  of  a  great  circle  whieh  joins  any  two  points 
on  the  earth's  snrfaoe  is  to  sail  on  the  shortest  possible 
line  between  them.  This  might  lie  demonstrated  on  mathe- 
matical principles.  It  may  be  made  apparent  by  measure- 
ment on  a  globe;  for  any  one  may  satisfy  himself  of  its 
tmth  by  stretching  a  thread  between  two  places  in  near- 
ly the  same  latitude  and  considerably  distant  in  longi- 
tude. Theoretically,  then,  this  is  the  true  lino  of  sailing 
for  ships.  The  foundation  of  their  coorae  must  be  the  track 
which  the  spherical  nature  of  the  globe  points  out  as  tha 
shortest  distance  between  two  given  harbors.  Bat  a  mere 
inspeetion  of  the  globe  showa  at  once  that  this  rule,  based 
on  its  spherical  fbrm,  ia  modified  by  geographical  consider- 
ations— by  the  natural  projectiona  of  the  oontioents  and 
by  islands  and  rocka  which  lie  across  or  near  the  great-cir- 
cle arcs.  The  experience  of  the  navigator  has  further 
taught  him  the  prevalence  in  different  quarters  of  the  world 
of  constant  and  powerful  winds  and  currents,  by  making 
nse  of  which  on  one  course,  or  avoiding  them  on  aoother, 
he  gains  more  than  by  following  rigorously  the  great-circle 
aro.  The  navigator's  mle,  therefore,  must  be  that  he  sail 
his  vessel  on  a  great  circle  wherever  the  land,  rocks,  or 
shoals  do  not  intervene  or  where  the  prevalence  of  power- 
ful currents  or  adverse  winds  will  not  lessen  his  Sf  eed  more 
than  the  difference  between  the  distance  on  a  great  circle 
and  that  of  another  route  more  favored  in  these  refpeets. 
When  compelled  to  deviate  from  a  rigorous  following 
of  this  shortest  line,  he  may  gain  time  by  resorting  to 
composite  sailing ;  that  it  to  say,  to  sailing  on  successive 
area  of  great  circles  between  intermediate  points  selected 
to  suit  the  winds,  cnrrents,  and  projections  of  land.  His 
inquiry  will  be  whieh  course  will  he  the  shortest,  taking 
into  view  all  tha  impediments  in  his  way. 

The  idea  of  sailing  on  the  are  of  a  great  circle  must  have 
occurred  to  many  as  soon  at  the  earth  was  known  to  be  a 
sphere.  Sebastian  Cabot  planned  his  voyagea  on  this  true 
ideal.  The  earliest  Snglith  systems  adopted  it.  Until  the 
invention  of  Hereator'schart(in  1569)  distant  voyages  were 
thus  made  in  preference  to  sailing  on  what  it  known  to 
mariners  at  the  rhumb  or  spiral  curve,  wbioh  cuts  all  the 
meridiaat  at  the  tame  angle.  The  progress  of  navigation 
up  to  Merattor't  day  may  be  thus  bnafiy  stated  :  When  the 
invention  of  the  oompast  first  gave  to  ships  their  nnfailing 
guide  and  covered  the  seas  witii  commerce,  the  cross-staff 
and  the  astrolabe  gave  the  latitude  approximately  hy  ob- 
servations of  the  sun  and  stars.     But  the  gross  distortioot 
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of  the  nk-ohkrti  in  nac,  eapeeially  in  Toyagu  remote  from 
the  eqoator,  misrepreicnted  tlie  (phere  uid  misled  the 
mariner.  His  next  recouree  woe  to  globes,  of  which  tome 
fitmons  pairs  were  made,  having  on  them  the  tracks  of  dis- 
tant Toyagea.  Yet  the  plane  chart,  being  more  easy  and 
oonvenient  for  daily  nse,  l^ept  its  place  nntil  Oerard  Her- 
oator  of  Bast  Flanders  supplied  his  improvement.  The 
direetions  of  the  compass  or  "  compass  courses "  on  his 
charts  are  straight  lines ;  and,  as  the  mariner  works  most 
easily  on  a  plane  surface,  be  eonid  lay  down  bis  oonrses 
with  a  parallel  rale  on  this  chart,  on  which  he  found  the 
meridiaos  parallel,  and  yet  proportional  to  the  parallels  of 
latitnde.  Meraator's  method  at  onee  found  favor,  and 
brought  greatMsirale  sailing  into  comparative  disuse.  For, 
besides  the  adTantages  we  have  named  for  the  eye  whieb 
eould  see  the  whole  track  and  determine  how  far  it  could 
be  followed,  there  were  other  practical  reasons  against 
gr«ak.ein)Ie  sailing.  There  was  the  very  severe  labor  of 
ealeulations  in  an  age  before  the  invention  of  logarithms, 
and  a  yet  greater  difficulty  in  determining  the  ship's  posi- 
tion in  ktngitade,  until  the  precise  places  of  the  heavenly 
bodies  wme  given  in  nautioal  almanacs,  and  until  the  snb- 
seqosDt  introduotion  of  the  lunar  method.  The  usual  mode 
of  navigation  was  to  steer  on  a  line  which  would  bring  the 
ship  to  the  latitude  of  her  destination,  when  she  would  he 
about  midway,  and  then  to  sail  on  that  parallel  until  the 
port  was  reached— a  method  even  now  frequently  practised. 
For  the  reasons  which  have  been  given,  and  because  the 
great  circle  projected  on  Mercator's  chart  appears  not  as  a 
straight  oourse,  but  as  a  enrve,  and  leentiuglt/  a  longer 
conrse  than  the  rhomb,  the  latter  idea  until  recently  has 
continaed  to  prevail,  notwithstanding  the  greater  distance 
whieh  it  is  known  the  ship  mast  go  over.  Within  the  last 
few  yean,  however,  intelligent  navigators  have  begun  to 
snbatitate  the  great  eirole  route  wherever  practicable.  The 
improvements  in  the  aids  to  navigation  have  removed  the 
old  diBenlties.  In  addition  to  the  nse  of  logarithms,  the 
tables  furnished  by  the  astronomer-royal  for  sweeping  an 
arc  of  a  circle  on  Mercator's  chart  approaching  the  projeo- 
tion  of  a  great  circle,  and  such  methods  as  those  fonnd  in 
the  tables  of  Towson  and  others,  have  relieved  the  navi- 
gator of  the  old  tedious  processes.  The  accuracy  of  the 
atar-plaoea  in  onr  nautieal  almanacs,  and  the  perfection  of 
the  ohronometars  of  our  day,  aid  in  determining  a  ship's 
longitade  as  closely  as  her  latitude,  and  our  increasing 
knowledge  of  ocean  meteorology  lends  a  most  valuable  as- 
sistance in  regard  to  the  winds  and  currents.  Beyond  all 
this,  the  introduction  of  ocean  steamers  has  changed  the 
whole  aipaet  of  navigation.  It  is  an  age  in  which,  as  the 
late  eminent  hydrographer,  Fittroy,  remarked,  "  to  steer 
on  the  arc  of  a  great  circle  is  mnch  required  since  steamers 
compete  so  keenly  on  the  oeean,"  valuing  even  an  hour's 
gain  in  voyages  of  great  length.  The  routes  recommended 
by  CapL  Mauty  between  a  number  of  prominent  ports  are 
chiefly  great-circle  routes.  The  great  steam-packets  adopt 
this  method.  For  the  introduction  of  steam  has  enabled 
the  mariner  to  shape  his  course  and  lay  the  ship's  head 
whichever  way  he  pleases,  independently,  in  a  great  meas- 
ure, of  winds  or  of  defleeting  currents.  In  the  case  of 
distant  voyagel,  as  from  England  to  Australia,  the  great- 
eirale  route  may  abridge  the  distance  more  than  1000  miles, 
and  in  shorter  distanoes,  where  the  gain  in  distance  is  small, 
the  gain  in  time  may  be  important.  Even  for  sailing  ves- 
sels a  knowledge  of  great-circle  sailing  will  often  greatly 
aid  the  navigator  in  shaping  his  course.  A  striking  illus- 
tration is  offered  in  the  extreme  case  of  a  ship  sailing  from 
a  point  in  high  latitude  to  another  on  the  same  parallel, 
180°  distant  in  longitude.  The  gieat-cirole  route  is  across 
the  Pole,  while  the  rhumb-line  Is  along  the  small  circle,  the 

Sarallei  of  latitude  E.  or  W.,  the  two  courses  differing  90°. 
ince  any  arc  of  a  small  circle  drawn  between  the  two 
points,  and  lying  between  the  Pole  and  the  parallel,  is  less 
than  the  arc  of  the  parallel,  a  ship  sailing  on  one  of  these 
small  eiroles  nearly  W.  would  make  a  less  distance  than 
on  the  Keroator's  rhumb  or  parallel  due  E. 

What  seems  most  needed  for  great-circle  sailing  is  an 
improvement  in  the  construction  of  charts.  The  present 
sea-ehartsy  oonstruoled  almost  withont  exception  on  Mer- 
cator's projection,  do  not  show  great  circles  to  the  eye 
directly.  The  mariner  wishing  to  sail  on  one  has  to  lay 
down  thearo  on  which  he  usually  soils  on  short  courses.  His 
method  it  to  compute  the  great-circle  course  at  least  once  a 
day,  making  allowance  in  the  intervals  for  the  change  of 
admnth.  But  these  constructions  and  computations  con- 
stitate  a  task  too  tedious  for  the  ordinary  navigator.  A 
partial  remedy  for  this  is  supplied  by  Chauvenet's  great 
circle  protractor ;  the  complete  remedy  would  be  the  oon- 
stmetion  of  ebarts  on  the  gnomonie  projection.  On  this 
projection  the  eye  is  supposed  to  be  at  the  centre  of  the 
sphere.  The  arcs  on  the  circomferenoe  are  on  piane^which 
are  tangents  to  that  centre.    Thus,  the  great  circles  are 


projected  as  straight  lines.  Charts  on  this  projection  are 
as  oonveniently  used  by  the  navigator  as  those  on  Meraa- 
tor's projection.  The  government  of  the  V.  8.  has  very 
recently  ordered  the  preparation  of  such  sca-charta,  under 
the  direction  of  its  hydrographio  office.  (For  full  informa- 
tion on  great  circle  see  Macry'b  and  CorriK's  Navigation; 
OoDFRAY  and  Fitzrot's  pamphlets;  Airt  in  UoHlhly  No- 
tiea  Jiog.  Aitnn,  Soc.,  vol.  xviii. ;  Towsoir's  Tablet:  jfaiili- 
eal  Uaganne  for  1817.)  Cbarleb  H.  Datis. 

Great  Cr'presa,  tp.  of  Barnwell  co.,  B.  C.    Pop.  1820. 

Great  East'em,  the  largest  ship  in  the  world,  was 
built  at  Millwall  on  the  Thames  by  Mr.  Scott  Russell  for 
the  Eastern  Steam  Navigation  Co.,  from  plans  by  Mr. 
I.  K.  Brunei,  who  had  sole  charge  of  the  work.  Her 
eonstmction  commenced  May  1,  1854.  She  was  launched 
with  her  broadside  towards  the  stream.  Owing  to  the  flat 
pitch  of  her  ways,  (he  launching  process  lasted  from  Nov, 
3,  1857,  to  Jan.  31,  1858,  at  a  cost  of  £60,000,  hydraulic 
pressure  being  employed.  Her  weight  when  launched  was 
12,000  tons.  Her  extreme  length  is  880  feet,  breadth  (ex- 
elnsive  of  paddle-boxes),  82}  feet;  inclusive,  AS  feet; 
height,  58  feet,  or  70  to  top  of  bulwarks.  She  has  no  keel. 
Her  frame  is  of  iron  ribs  and  cross-ribs  covered  inside  and 
out  with  iron  plates,  10,000  in  total  number.  She  has  eight 
engines — four  for  her  screws  and  four  for  her  side-wheels — 
capable  in  the  actual  work  of  11,000  horse-power,  and  has 
besides  20  anxiliafy  engines.  She  has  ten  anchors,  a  mile 
of  chain-cables,  five  iron  masts  and  one  of  wood,  with  iron 
spars,  shrouds,  and  standing  rigging,  and  7000  yards  of 
sail.  The  electric  telegraph  conveyed  her  commander's  or- 
ders. She  carried  two  large  steam-laanthes  and  twenty 
other  large  boats.  On  her  trial-trip  aome  of  her  ateam- 
pipea  exploded,  killing  aeven  men  and  wounding  seven. 
Mr.  Brunei  died  soon  after  hearing  of  this  disaster.  In 
1860-81  she  made  several  trips  to  New  York,  at  a  cost  far 
exceeding  the  profits.  In  1861  she  was  sent  with  troops  to 
Canada  after  the  Trent  affair.  She  was  sold  in  1864  for 
£25,000,  and  was  employed  with  good  success  in  1864-66 
as  a  oable-laying  vessel.  In  1867  she  made  a  trip  to  New 
York  and  Havre  with  passengers,  running  at  a  heavy  pe- 
cuniary loss.  It  is  stated  that  she  oan  carry  20,000  tons 
of  coal  and  merchandise,  or  5000  troops,  besides  her  crew 
of  400.  Since  1867  she  has  been  most  of  the  time  lying  in 
the  Mersey,  a  source  of  serious  pecuniary  loss  to  all  who 
ever  were  concerned  with  her.  She  behaved  admirably  at 
sea,  is  remarkably  comfortable  for  passengers,  and  pos- 
sesses fair  capabilities  for  speed. 

Great  Falla,  post-v.  of  Strafford  eo.,  N.  H.,  on  the 
Salmon  Falls  River  and  Portsmouth,  Qreat  Falls  and 
Conway,  and  the  Boston  and  Maine  R.  Rs.,  74  miles  from 
Boston.  It  has  6  oburahes,  2  national  banks,  a  savings 
bank,  a  newspaper,  7  large  cotton-mills,  a  woollen-mill,  a 
bleachei7,  a  foundry,  3  hotels,  and  a  village  library.  It  is 
the  eentre  of  business  for  a  large  part  of  York  oo.,  Me.  It 
derives  its  prosperity  chiefly  from  the  cottOD-milla.  Pop. 
about  4600.  Edwin  Fxrkald,  Ed.  "  Jodrnal." 

Great  Fish  Rirer,  in  British  America,  is  a  large 
stream,  flowing  some  500  miles  in  a  N.  E.  course  to  Cock- 
burn  Bay,  an  arm  of  the  Aretic  Ocean.  It  is  not  navi- 
gable,    its  month  is  in  lat.  67°  8'  N.,  Ion.  94°  40'  W. 

Great  Green  Island,  an  island  belonging  to  Knox 
00.,  Me.,  in  the  Atlantic,  off  the  entrance  to  Penobscot  Bay. 
Pop.  14. 

Great  Grln'sbf,  town  of  England,  in  the  county  of 
Lincoln,  on  the  eatuary  of  the  Humber.  It  has  a  good  har- 
bor, which,  with  the  exception  of  that  of  Hull,  is  the  only 
good  harbor  on  the  E.  side  of  England.  It  carries  on  an 
immense  fishing-trade,  sends  one  member  to  Parliament, 
and  has  20,328  inhabitants. 

Great  Kanaw'ha  Riv'er,  in  West  Virginia,  is  formed 
by  the  junction  of  Gauley  and  New  rivers.  It  is  navigable 
from  its  mouth  at  Point  Pleasant  on  the  Ohio  River  to  the 
Falls,  2  miles  below  its  origin,  but  only  for  narrow  vessels. 
The  stream  itself  is  swift  and  narrow,  flowing  through  a 
rich  and  picturesque  region,  abounding  in  cool,  salt,  and 
iron.  The  Oreat  Kanawha  Navigation  Co.  have  rendered 
it  navigable  thronghont  most  of  its  coarse  for  the  entire 
year. 

Great  IHarlOWt  town  of  England,  in  Backingham- 
shire,  on  the  Thames.  It  ia  a  municipal  and  parliamentary 
borough,  returning  two  members  to  Parliament,  and  haa 
mann&ctnres  of  paper,  silk,  and  lace.     Pop.  0619. 

Great  Nem'aha  A'gency,  an  Indian  agency  in  Rich- 
ardson CO.,  Neb.,  for  the  Iowa  and  a  part  of  the  Sao  and 
Fox  tribes.    Pop,  S3. 

Great  Oak,  tp.  of  Palo  Alto  co,,  la.     Pop.  240. 

Great  Pedee'  Riv'er  la  formed  in  North  Carolina  by 
the  anion  of  the  Rocky  and  the  Yadkin  rivers.  It  flown 
S.  S.  E.  into  South  Carolina,  and  reaches  Winyaw  Bay.   In 
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its  lower  oonrae  it  is  often  called  the  Waccamam,  which  ii 

ftroperly  the  name  of  an  affluent.  The  principal  tributary 
s  the  Little  Pedee,  which  rises  bj  two  main  forks  in 
North  Carolina.  It  is  navigable  150  miles  to  the  falls  at 
Cheraw. 

Great  St.  Law'rence,  a  port  of  entry  in  Burin  dis- 
trict, W.  side  of  Plaeentia  Bay,  Nowfoandland,  has  a  good 
harbor.     Pop.  270. 

Great  Salt  Lakei  in  Northern  Utah,  the  principal 
body  of  water  in  the  Oreat  Fremont  Basin,  and  one  of  the 
most  remarkable  lakes  on  the  globe.  It  is  70  miles  long, 
45  miles  broad,  and  4250  feet  above  the  soa-lerel,  and  is 
slowly  rising.  It  contains  numerous  rooky  islands,  some 
seren  of  which  are  of  considerable  site.  Its  maximum 
depth  is  60  feet ;  mean  depth,  12  feet.  Some  of  the  islands 
are  used  as  sheep-pastures.  The  lake  is  doubtless  mneh 
smaller  than  formerly.  It  is  navigated  by  a  line  of  steamers 
from  Corinno  to  Blaok  Rock,  on  the  8.  shore.  Its  water 
contains  20.196  per  cent,  of  common  salt,  1.834  of  sodio  sul- 
phate, 0.252  of  magnesium  chloride,  and  a  trace  of  oaleinm- 
chloride.  Jts  sneoifio  gravity  isl.170,  almost  exactly  that  of 
the  Dead  Sea;  but,  unlike  that  sea,  it  abounds  in  animal  life. 
The  Anemia  /eriili;  a  brine  shrimp,  is  exceedingly  abun- 
dant, as  are  the  larvas  of  Ephydra  gracilu,  various  species  of 
Cklronomtu,  Corixa,  and  other  insects.  Hence,  the  probable 
success  of  the  attempts  of  the  V.  S.  fish  commission  to  stock 
the  lake  with  food-flshes.  Its  area  is  1900  square  miles. 
Bear  River  is  its  principal  tributary,  but  is  too  small  for 
navigation,  except  near  its  mouth.  The  Weber,  the  Jordan, 
and  several  small  creeks  also  discharge  their  waters  into  the 
lake.  Great  Salt  Lake  will  eventually  become  an  important 
source  of  supply  for  salt.  Antelope  Island,  its  largest  island, 
is  15  miles  long. 

Great  Slave  LakCf  in  British  America,  lies  between 
60O  40'  and  63"  N.  lat.,  and  109°  30'  and  117°  30'  W.  Ion. 
It  is  very  irregular  in  outline,  is  300  miles  in  greatest 
length,  5  miles  in  breadth,  abounds  in  islands,  is  frozen 
over  for  half  the  year,  and  has  in  part  high  woody  and 
rugged  shores.  The  rivers  Hay,  Peace,  Athabaska,  Eng- 
lish, Slave,  Linah,  and  other  largo  streams  swell  its  waters, 
which  are  discharged  into  the  Mackensie  River. 

Tbk  Grbat  Slavs  River  flows  300  miles  from  Lake 
Athabaska  to  Qreat  Slave  Lake.  Its  shores  are  in  part 
alluvial  and  fertile.     Its  upper  course  is  broken  by  rapids. 

Great  Val'lejr,  post-tp.  of  Cattaraugni  oo.,  N.  T.,  on 
the  Erie  R,  R.,  49  miles  8.  E.  of  Dunkirk.  It  has  manu- 
factures of  lumber,  chairs,  etc.     Pop.  1641. 

Great  Wee'ver,  a  European  marine  flsh  of  tiie  famitj 


Oreat  Weever. 

Traohinidss,  the  Trachinut  draeo,  a  small  fish,  dreaded  for 
the  serious  woonds  its  spines  inflict.  Its  flesh  is  very  good. 

Greaves  (Johk),  H.  A.  (Oraeim),  b.  at  CoUmore,  Hants, 
England,  in  1602 ;  became  a  fellow  of  Merton  College,  Ox- 
ford, 1624,  M.  A.  1628  ;  was  professor  of  geometry  in  Gres- 
ham  College,  London,  1630-43;  travelled  extensively  in  the 
East,  making  arohseologioal  and  scientiSo  collections,  1637- 
40 ;  was  Savilian  professor  of  astronomy  at  Oxford  1643-48, 
but  was  ^ected  by  the  Puritans.  D.  in  London  Oct.  8, 1652. 
Among  his  works  are  Pyratnidologia  (1646) ;  Diieowe  on 
(A«  Roman  Fool  and  Denariui  (1647);  Etemtnia  Liugnm 
Perncm  (1649);  Rtoehte  ctUbrior—  (1650);  Astronomt'ea 
quMdam  (1652),  and  miscellaneous  papers. 

Grebe,  or  Dip'per,  a  name  applied  to  various  aquatio 
birds  of  the  genus  Podictpt.  The  U,  S.  have  nine  species, 
frequenting  lakes,  rivers,  and  sea-coasts.  The  orested  or 
satin  grebe  of  both  continents  (P.crittalui)\t  much  hunted 
for  its  ooat  of  silvery  feathers,  which  is  used  in  trimming 
ladies'  dresses  and  in  making  mufis.  It  is  rare  and  costly. 
The  P.  coniu<u  (homed  or  Slavonian  grebe)  is  common  to 
both  continents.  The  smaller  species  are  called  dabohicks. 
They  are  awkward  on  land,  but  are  expert  divers,  hav- 
ing the  power  of  remaining  long  under  water  and  thrust- 
ing up  tne  bill  for  a  supply  of  air.  It  is  asserted  that  the 
little  grebe  (P.  minor)  bnilds  a  floating  nest,  which  she  re- 
moves at  the  approach  of  danger,  paddling  it  with  one  foot. 

Gre'ble  (Jork  Troct),  b.  in  Philadelphia  Jan.  19, 
1834 ;  acquired  his  preliminary  education  at  the  grammar 
and  high  schools  of  his  native  city,  receiving  his  bachelor's 
degree  at  the  latter;  entered  West  Point  in  1850,  graduated 
In  1854,  and  was  promoted  to  bo  brevet  second  lieutenant 


2d  Artillery ;  served  in  Florida  against  the  Seminole  In- 
dians 1854-56 ;  was  appointed  acting  assistant  professor  of 
ethics  at  the  Military  Academy  Deo.,  1856,  performing  his 
duties  with  great  credit  to  himself;  in  Oct.,  1860,  he  was 
assigned  to  active  duty  at  Fortress  Monroe  at  the  artillery 
school,  and  in  defence  of  the  fortress  1861 ;  in  Hay,  1861, 
he  was  placed  on  ordnance  duty  at  Newport  News,  and  in 
June  following  was  detailed  to  accompany  the  expedition 
to  Big  Bethel  in  charge  of  the  artillery  (two  pieces).  After 
the  repulse  of  the  U.  S.  forces  at  this  place,  he  by  skilful 
management  protected  their  rear  and  saved  them  from 
complete  destruction.  He  had  given  orders  to  withdraw 
from  the  field  when  he  was  struck  by  a  cannon-ball  and 
instantly  killed,  June  10,  1861. 


Grecian  Architecture. 
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Gre'cian  Games.  Public  games  were  instituted  in 
Greece  at  a  very  early  period,  but  it  is  not  easy  to  deter- 
mine in  what  they  originated  or  what  was  their  more  par- 
ticular design.  It  is  evident  that  they  arrived  gradually 
at  the  state  of  complete  organisation  and  splendor  in  which 
they  appear  in  historic  times.  Their  beginnings  go  back, 
doubtless,  to  the  days  of  Homer,  who  describes  sundry 
amusements  and  athletic  exercises  in  which  the  Greekis 
then  already  took  delight.  These  probably  constituted  the 
rudiments  of  those  great  games  which  are  so  celebrated, 
but  the  development  and  systematic  arrangement  of  which 
may  be  regarded  as  a  natural  outgrowth  of  the  genius  of 
that  wonderful  people,  of  their  admiration  of  the  beautiful, 
of  ease  and  grace  in  motion  and  action,  their  early  cultiva- 
tion of  skill  in  the  use  of  arms,  and  of  their  constant  desire 
to  furnish  models  to  painters  and  sculptors.  But  it  cannot 
be  doubted  that  their  situation  in  the  midst  of  hostile  move- 
ments, which  required  them  to  be  always  ready  and  skilled 
in  the  use  of  arms,  and  the  rivalries  which  existed  among 
themselves,  also  contributed  greatly  to  this  result.  Thus, 
these  games  were  designed  to  cultivate  personal  courage,  to 
foster  a  love  of  arms,  to  create  a  martial  spirit,  to  promote 
fearlessness  in  danger  and  contempt  of  pain,  but  also  to  ex- 
cite and  cherish  a  love  of  that  country  which  they  tended 
to  glorify.  Thus,  they  were  a  school  of  patriotism  and 
public  spirit,  besides  affording  frequent  opportunities  for 
the  cultivation  of  kindly  feelings  and  of  a  sense  of  common 
interests  by  so  often  bringing  the  different  tribes  together, 
and  impressing  upon  them,  through  their  use  of  the  same 
language,  and  their  possession  of  the  same  religion  and  of 
similar  institutions,  the  conviction  of  their  being  essentially 
one  and  the  same  people. 
National  games  liave  a  general  interest,  because  they  are 
more  or  less  Indicative  of  national  character.  "Thus, 
the  Olympic  and  other  games  of  the  Greeks  exhibit 
in  a  striking  light  the  higher  culture  and  the  superior 
refinement  of  that  people  as  compared  with  the  ruder 
tastes,  the  less-refined  culture,  and  the  more  vulgar — 
or  rather  the  brutal — amusements  of  the  Romans. 
Games  were  celebrated  in  Greece  at  different  locali- 
ties and  under  dificrent  names ;  but  while  they  differ 
from  each  other  in  some  particulars,  and  require  to 
be  separately  noticed,  they  are  very  much  alike  in  their 
general  character.  They  present  themselves  under  the  four 
grand  divisions  of  the  Olympic,  the  Pythian,  the  Isthmian, 
and  the  Ncmean,  which  will  now  be  considered  in  order. 

I.  Tht  Olympic  Oame: — These  were,  in  several  respects, 
the  most  important.  Celebrated  at  Olympia  in  Elis,  they 
preceded  all  others  in  the  order  of  time,  and  served  as  a 
model  for  all  those  which  were  subsequently  instituted. 
These  circumstances  invest  them  with  paramount  import- 
ance in  Grecian  afi'airs,  which  is  still  more  increased  by  the 
greater  solemnity  which  belonged  to  them,  and  especially 
by  the  fact  that  the  Grecian  method  of  reckoning  time  was 
based  upon  them  and  their  regular  occurrence.  We  shall 
therefore  more  particularly  and  fully  eonsider  the  Olympic 
games ;  but  ere  we  proceed  to  set  forth  their  nature  it  will 
be  necessary  to  describe  the  locality  at  which  they  were 
celebrated,  and  then  to  trace,  as  far  as  possible,  their  origin, 
Olympia  in  Elis  was  not  a  city  or  a  town,  but  a  small  plain 
in  the  district  of  Pisatis,  with  beautiful  environs,  nearly 
surrounded  by  lofty  hills,  and  bounded  on  the  8.  by  the 
river  Alphens,  On  this  plain  was  the  sacred  grove,  called 
Altis,  adorned  with  divers  beautiful  structures  and  works 
of  art,  with  the  Olympieum,  the  temple  of  Zens  Olympins, 
and  with  altars,  statues,  and  monuments  in  great  number. 
According  to  a  legend  greatly  adorned  by  Pindar,  this  Al- 
tis was  laid  out  by  Hercules,  Within  it  grew  many  wild 
olive  trees,  among  which  was  that  which  furnished  the 
wreaths  or  crowns  for  the  victors  in  the  various  contests. 
The  most  important  and  beautiful  edifice  erected  here  was 
the  temple  of  Zeus,  which  closely  resembled  the  Parthenon 
at  Athens,  In  it  stood  that  most  magnificent  production 
of  Hellenic  plastic  art,  the  chryselephantine  statue  of  Zeus 
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Olympiua  hy  Phidias,  aronnd  which  were  grouped  a  great 
many  other  beaatiful  statues,  eta.  In  the  western  part  of 
the  plain,  between  the  Altis,  Mount  Kronos,  and  the  Cla- 
deus,  which  empties  into  the  Alpheus,  lay  the  Hippodromns 
for  hippio  contests ;  in  another  part  of  it  was  the  Gymna- 
sium,  with  race-courses  and  palsestra  for  the  preliminary 
praotice  of  the  athletes;  and  near  it  was  the  Stadium,  in 
which  the  gymnic  contests  were  held.  At  the  passage  from 
the  Stadium  into  the  Hippodromns  the  Hellanodicse,  or 
judges  of  the  contests,  had  their  seats.  The  history  of  the 
Olympic  games  must  bo  divided  into  the  pre-historic  or 
mythical,  which  represents  the  Idsean  Hercules  as  having 
founded  them  daring  the  reign  of  Eronos,  and  into  the  his- 
toric or  authentic,  which  begins  with  Tphitns  and  his  asso- 
ciate Lyeurgos,  and  which  is  alone  entitled  to  consideration 
in  an  article  like  the  present.  Iphitus  was  a  noble  Elean, 
called  king  of  Elis  by  some,  ana  a  reputed  descendant  of 
that  Oxylus  who  led  the  Heraolidss  ioto  the  Peloponnesus. 
When  Ilellas  was  distracted  by  the  dissensions  of  its  tribes 
and  states,  Iphitus  inquired  of  the  Delphic  Oracle  how  this 
nnhappy  condition  of  affairs  could  be  remedied.  The  re- 
sponse was  that  he  should,  in  conjunction  with  the  Eleans, 
revive  the  Olympic  games.  He  obeyed  the  oracle,  reinsti- 
tnted  the  games,  establishing,  at  the  very  beginning,  the 
Pentactcris — i. «.  their  regular  return  after  every  four  years. 
His  most  important  enactment  regarding  these  games  was 
the  imtxt^A — t.  «'  the  cessation  of  all  hostilities  throughout 
Greece  during  the  continnance  of  these  festivities.  It  was 
the  duty  of  the  Elean  oTmvSo^iqM,  the  peace-heralds,  who 
published  the  jxej^iipio,  or  universal  truce,  to  proclaim,  first 
In  Elis,  and  thereupon  in  the  other  states  of  Greece,  the 
commencement  of  the  sacred  month  {UfoiLifna),  from  the 
first  day  of  which  those  who  proposed  to  take  part  in  the 
contests  and  all  spectators  could  travel  to  Olympia  in  per- 
fect safety.  Some  instances  occurred,  however,  in  which 
this  trace  was  violated.  Although  the  Olympiads  require 
a  separate  article,  it  may  be  mentioned  here  that  the  first 
of  tnese,  that  with  which  Grecian  chronology  begins,  is 
dated  from  the  victory  of  Corcebns  in  the  Stadium,  which 
is  placed  in  the  .tSSSth  year  of  the  Julian  era,  or  776  B.  a 
It  is  probable  that  at  first  but  few  of  the-  Peloponnesian 
states  took  part  in  the  Olympic  contests,  and  that  it  was 
only  after  the  15th  Olympiad  that  participation  in  them 
became  more  general;  but  in  the  30th  the  lists  were  thrown 
open  to  all  Hellas,  and  in  the  40th  to  the  Greeks  of  Asia 
Minor,  Sicily,  Magna  Gnecia,  and  other  Hellenic  commu- 
nities. WiUi  the  50tb  Olympiad  began  the  most  brilliant 
period  of  these  great  national  games,  hot  their  classical 
period  extends  down  nearly  to  the  85th  Olympiad.     This 

Seriod  is  designated  as  the  classical,  because  to  this  belong 
10  most  celebrated  of  the  Hellenic  athletes.  Among  these 
may  be  mentioned  Mile  of  Crotona,  Diagoras  of  Rhodes, 
Theagenes  of  Th&sos,  and  the  Locrian  Euthymns.  The 
privilege  of  taking  part  in  these  exercises  was,  until  the 
Roman  conquerors  introduced  innovations,  confined  to  can- 
didates of  pure  Hellenic  descent;  so  that,  when  Alexander 
the  Great  proposed  to  enter  the  lists,  it  was  required  that 
he  should  first  prove  his  descent  from  a  Hellenic  family  of 
Argos.  Even  after  the  e-tpiration  of  the  classical  period 
these  great  national  assemblies  maintained  their  import- 
ance ;  and,  although  the  Ramans  were,  during  the  republic, 
not  favorable  to  numerous  meetings  of  this  kind  in  con- 
qnered  countries,  they  did  not  materially  alter,  or  impose 
any  restrictions  upon,  these  great  Grecian  festivities.  Under 
the  empire  the  victors  in  any  of  the  four  great  Grecian 
games,  and  such  combatants  as  had,  by  authority  of  the 
emperors,  reeelTed  the  title  of  iti>6t,  enjoyed  sundry  im- 
portant privileges,  and  both  Tiberius  and  Nero  achieved 
victories  at  Olympia.  These  great  national  celebrations 
did  not  lose  their  importance  until  Christianity  became 
the  religion  of  the  empire,  and  after  the  2S3d  Olympiad 
(a.  d.  394),  in  the  tenth  year  of  the  reign  of  Theodosius, 
the  Olympic  games  were  finally  abolished. 

We  come  now  to  consider  the  nature  of  these  games,  the 
gradual  introduction  and  regular  succession  of  the  different 
contests,  and  the  arrangement  of  the  several  festivities. 
For  a  long  time  after  their  reinstitution  by  Iphitns  there 
was  no  other  contest  besides  the  single  foot-race;  bnt  the 
recollection  of  the  earlier  varieties  induced  the  Eleans 
gradually  to  reintroduce  these,  and,  after  a  while,  to  add 
others.  Thus,  the  double  foot-race  was  introduced  in  the 
14th  Olympiad,  the  Dolichos  fthe  long  coune)  in  the  15th, 
wrestling  and  the  Pcntathlum,  which  consisted  of  five  ex- 
ercises, in  the  1 8th,  and  in  the  25th  the  chariot-race  with  fonr 
full-grown  horses,  as  practised  in  the  early  heroic  age,  was  re- 
vived. In  this  the  Theban  Pagondas  was  the  first  to  win  the 
firize.  In  the  33d  Olympiad  followed  the  Pancratium,  an  ath- 
etio  game  which  called  into  exercise  all  the  powers  of  the 
combatant,  as  it  combined  all  the  arts  of  boxing  and  wrest- 
ling; also  in  this  Olympiad,  the  horse-race  (tiriroc  kMt^c). 
In  the  37th,  hoys  obtained  permission  to  engage  in  wrest- 


ling and  in  the  foot-race,  and  in  the  38th  they  were  admit- 
ted to  the  Pentathlnm,  which  was,  however,  very  soon  again 
prohibited,  becanse  there  was  in  this  exercise  no  chance  for 
any  but  Laconian  boys  to  win  the  crown.  In  the  41st,  boys 
were  for  the  first  time  permitted  to  contend  with  the  cestns 
— that  is,  to  engage  in  boxing  with  fists  armed  with  thongs 
which  were  loaded  with  lumps  of  lead  to  reuder  their  blows 
more  powerful.  In  the  65ta  the  foot-race  in  a  full  suit  of 
armor  was  first  introdnoed.  This  was  probably  at  first  a 
single  foot-race  once  through  the  coarse  {irMwt),  bnt  be- 
came subsequently  a  ttivAw,  a  foot-race  in  which  the  stadium 
was  traversed  twice — that  is,  to  the  goal  and  back  again. 
In  the  70th  the  chariot-race  with  mules,  and  in  the  7Ist  the 
horse-race  with  mares,  were  introduced,  bnt  discontinued 
in  the  84th.  The  94th  brought  the  chariot-race  with  two 
full-grown  horses,  and  the  96th  the  contests  of  heralds  and 
trumpeters.  In  the  99th  Olympiad  the  Eleens  introduced 
the  cnariot-race  with  four  foals,  in  the  128th  that  with  two 
foals,  and  in  the  131st  single  foals  were  first  ridden  in  the 
race-course.  In  the  145th  Olympiad  the  Pancratium  for 
boys  was  instituted,  and  it  appears  from  Pausanias  that 
boys  were  also  permitted  to  ride  in  the  single  horse-race. 
If,  as  Pausanias  asserts,  these  games  lasted  at  first  only  one 
day,  this  arrangement  could  not  have  remained  in  force 
after  the  number  of  exercises  had  been  greatly  increased ; 
for,  whenever  new  contests  were  introduced,  a  day  was 
added  to  the  festivities,  and  it  is  very  probable  that  these 
were  as  early  as  the  80th  Olympiad  kept  np  for  five  days. 

The  whole  panegyric  festival  was  divided  into  two  parts : 
(1)  into  the  contests,  designated  as  A-ywr  *0\v/tTriax^,  atf^AMv 
o^iAXoi,  Kpicrtf  aMAvr,  rtBtiJtys  aMXMVf  vutw^opieuj  (2)  into  the 
sacrifices,  the  processions,  and  the  banquets  given  to  the 
victors  in  the  games.  The  first  day  was  devoted  to  initia- 
tory sacrifices,  and  the  classification  and  arrangement 
of  all  the  competitors  by  the  Judges ;  the  fifth  to  sacrifices, 
processions,  and  the  banquets;  and  the  intermediate  days 
to  the  different  contests.  The  sacrifices  were  either  those 
instituted  and  offered  in  the  name  of  entire  states,  or  such 
as  were  bronght  by  individual  oontestants,  and  they  were 
of  course  offered  to  different  divinities,  and  even  to  several 
heroea,  saoh  as  Pelops  and  Hercules. 

Among  the  visitors  fVom  other  Grecian  states,  the  fn>pa{ 
who  represented  them  oontribated  greatly  to  the  splendor 
of  the  festivities.  Such  tiupai  were  sent  by  every  Hellenic 
state  interested  in  the  great  games,  to  attend  the  celebrations 
as  its  deputies,  who  were  charged  to  take  part  in  the  sacri- 
fices offered  to  Zeus  Olympins,  and  in  the  processions,  and 
to  omit  nothing  that  could  reflect  credit  npon  the  state 
which  they  represented.  It  is  likely  that,  for  this  reason, 
the  richest  citizens  were  appointed  to  this  service,  as  the 
deputies  were  expected  to  make  aa  splendid  a  display  as 
possible. 

Order  of  Exereita. — The  gymnie  contests  began  with 
the  ariiwr,  that  is,  the  single  foot-race,  and  then  followed 
the  liavAot  and  the  UKLxot,  which  have  been  explained 
already.  According  to  Plutarch,  the  contests  of  the  boys 
preceded  those  of  the  men,  which  was  probably  a  later  in- 
novation. Before  the  77th  Olympiad  the  Pentathlon,  or 
the  contest  of  the  five  exercises,  aA/xa,  <ioxo«,  Sptffioc,  iriiAi;, 
1nly|l.^ — t.  e.  leaping,  throwing  the  quoit,  running,  wrest- 
ling, boxing — preceded  the  Pancration,  a  anion  of  the  box- 
ing and  wrestling  matches ;  an  arrangement  which  was  re- 
versed during  this  Olympiad.  After  the  Dolichos  followed 
the  wrestling,  and  next  the  boxing  matches ;  but  before  tbc 
142d  Olympiad  the  Pancration  was  placed  after  the  boxing 
contests.  The  contest  of  the  twKinif6iiM,  the  runners  in 
armor,  completed  the  series  of  the  gymnie  contests.  The 
order  in  which  the  contestants  followed  each  other  was  de- 
termined by  the  drawing  of  lots,  and,  as  this  might  decide 
the  success  or  failure  of  different  candidates,  it  was  a  mat- 
ter of  the  utmost  importance  to  all. 

QiialificaHon: — From  these  games  all  JnfUK,  persons  pun- 
ished with  civil  degradation,  all  persons  notoriously  infittt, 
impious,  all  ivayttt,  persons  polluted,  especially  blood- 
gfuilty,  were  strictly  excluded.  Hence,  all  applicants  were 
subjected,  before  the  commencement  of  the  exercises,  to  a 
rigorous  examination.  Punctuality  in  appearing  in  the 
lists  was  peremptorily  required  of  all  who  had  their  names 
entered  as  candidates,  in  default  of  which  the  delinquents 
were  excluded  from  the  exercises.  There  were  other  strin- 
gent regulations,  always  rigidly  enforced,  'which  cannot  bo 
mentioned  here. 

'EAAorotuiw,  the  Hellanodicee — that  is,  the  judges  who 
awarded  the  prizes  and  fixed  the  time  within  which  the 
combatants  were  required  to  give  in  their  names.  It  was 
their  duty  to  ascertain,  by  a  rigid  investigation,  whether 
the  candidates  were  Hellenes  and  free-bom  ;  whether  they 
had  ever  incurred  iniiU,  the  loss  of  civil  rights,  or  been 
guilty  of  ivi0tuL,  impiety;  and  whether  their  age  ranked 
them  as  vuJn  (boys)  or  as  irtptt  (men).  To  those  who 
proved  to  be  in  all  respects  duly  qaalified  they  now  odmin- 


DigiliiLU  L 


mi 


OBECIAN  GAMES. 


istarad  an  oath  whiob  bound  them  to  aot  hononUr ;  the7 
arranged  all  the  details  of  the  eontesta,  investigated  all 
charges  which  might  be  brought  against  any  of  the  candi- 
dates, paired  the  combatants  by  lot,  and  took  care  that  all 
the  regulations  of  the  games  were  strictly  enforced.  In  the 
performanoe  of  these  duties  they  were  assisted  by  subor- 
dinates called  aAiirsi,  who  were  subject  to  an  iKvTipx<>t. 

Stward*  o/ikt  Vinton,  Proeemotu,  FeatU,  etc. — At  Olym- 
pia  the  priie  bestowed  upon  the  viators  in  the  contests  was 
not  one  that  possessed  any  material  value.  As  every  con- 
test was  simply  an  ayity  m^umi^ipot  or  oTt^ayinjtf  conferring 
honor  or  distinction,  the  prise  consisted  of  a  wreath  or 
crown  made  of  twigs  taken  from  the  wild  olive  tree  which 
grew  in  the  Altis.  It  may  here  be  mentioned,  incidentally, 
that  at  the  Pythian  games  the  ohaplet  was  made  of  laurel ; 
at  the  Isthmian,  of  twigs  of  the  pine  tree ;  at  the  I^emean, 
of  ivy  or  parsley.  At  first  the  rewards  were  prises  which 
possessed  intrinsic  value,  but  after  the  6th  Olympiad  the 
victors  were,  in  obedience  to  an  oracular  response,  simply 
erowned  with  wreaths  or  chaplets.  The  Hellenes  regarded 
the  Olympic  erown  as  bestowing  the  very  maximum  of 
human  felicity.  In  all  the  four  great  games  the  crowned 
victor  received  also  a  palm-branch,  which  he  is  always 
represented  as  carrying  in  his  right  hand.  But  in  the 
iyit¥  rrtfLfinit  no  inferior  prises  could  bo  won ;  he  who  did 
not  win  the  highest,  the  crown,  won  nothing,  whereas  in 
eontests  for  prises  of  material  value  there  might  be  second 
and  third  grades.  With  the  crowning  of  the  victor  was 
combined  the  loud  proolamation,  by  a  herald,  of  his  name, 
of  that  of  his  father,  and  of  his  native  city  or  state.  He 
had,  besides,  the  privilege  of  erecting  a  statue  on  the  scene 
of  his  triumph  at  a  particular  place  in  the  sacred  Altis,  and 
rich  viotors  in  the  hippie  contests  had  themselves,  their 
charioteers,  horses,  and  chariots  represented  there  in  bronse. 
The  prooessions  (ra>Linu)  were  connected  with  the  sacrifices, 
and  probably  marched  at  first  around  the  altars  while  the 
offerings  were  ablaxe;  but  doubtless  they  touched  in  later 
times  at  all  the  consecrated  spots  of  the  sacred  Altis  where 
the  feast*  were  held.  'iwiyixiM,  triumphal  odes  composed 
by  celebrated  poets,  were  sung  at  the  feasts.  Rich  viators, 
like  Aleibiades,  sometimes  invited  to  a  feast  all  who  were 
present  at  the  games.  The  other  distinctions  and  material 
advantages  which  were  conferred  upon  the  victor  in  the 
Olympic  games  iq  his  native  country  or  throughout  Hellas 
were  very  great.  He  was  honored  with  a  solemn  entry 
into  his  native  city,  or  into  any  other  as  a  citisen  of  which 
he  had  had  himself  inscribed  in  the  list  of  contestants ;  and 
in  order  to  make  the  triumphal  procession  more  distin- 
gniabed,  it  was  eaitomary  to  throw  down  a  part  of  the  city 
wall  and  gate.  Statues  were  erected  in  honor  of  him  in  his 
native  city,  and  sometimes  in  other  cities  where  he  had 
friends  or  to  which  he  had  rendered  some  important  service. 
In  later  times  he  was,  at  Athena,  maintained  in  the  Pryta- 
neum  at  the  public  expense,  bnt  long  before  this  Solon  bad 
allotted  to  him  a  prize  of  600  drachmss,  about  $90.  At 
Sparta  the  victors  eqjoyed  the  distinction  of  fighting  in 
battle  near  the  person  of  the  king,  and  throughout  all 
Greece  they  were  invested  with  valuable  privileges. 

Diteoanet,  Secitatimu  {iuiStittu),  etc. — From  the  ftOth 
Olympiad  it  became  customary  at  Olympia  to  engage  in 
sundry  intellectual  exercises,  to  perform  dramatic  pieces, 
to  deliver  disoourses,  to  make  recitations  and  to  read  poetic 
productions  in  the  presence  of  the  vast  assembly.  Artists 
also  exhibited  their  works  here.  Here  Herodotus  read  his 
great  historical  work  to  a  profoundly  interested  auditory ; 
and  this  is  said  to  have  inspired  Thucydides,  who  was 
present,  with  that  enthusiasm  for  compositions  of  this  kind 
which  afterwards  mode  of  him  also  an  eminent  historian ; 
but  there  is  no  satisfactory  evidence  of  the  truth  of  the 
tradition  that  he  read  his  admirable  narrative  of  the  Pelo- 
ponneaian  war  at  Olympia.  The  spectators  submitted  to  a 
great  deal  of  inconvenience,  and  even  suffering,  for  the  sake 
of  obtaining  good  scats  from  which  to  witness  the  contests, 
arriving  at  the  stadium  or  the  hippodromns  generally  be- 
fore sunrise,  often  even  at  midnight,  and  remaining  in 
their  places  till  the  hot  hours  of  the  afternoon,  in  order  to 
be  present  when  the  minor  contests  were  to  be  decided.  As 
the  celebration  took  plaoe  at  the  hottest  season,  and  the 
spectators  were  required  to  have  their  heads  uncovered,  it 
cannot  be  a  matter  of  surprise  that  the  philosopher  Thales, 
when  he  attended  the  games  at  a  very  advanced  age,  should 
have  died  from  the  effects  of  the  sun's  heat  and  the  pres- 
sure of  the  crowd. 

Minor  Olympic  games  were  celebrated,  in  imitation  of 
the  greater,  in  several  Hellenic  states  and  foreign  cities, 
which  cannot,  however,  be  described  here, 

II.  Pythian  Oama. — Of  the  other  great  Orecian  games 
which  have  already  been  named,  the  Pythian  are  next  in 
importance.  Of  these  there  wore  two  kinds — the  greater 
and  the  less.  The  great  Pythian  games  were  celebrated  on 
the  Criisasan  Plain,  which,  lying  N.  of  Orissa,  was,  in  ac- 


cordance with  a  response  of  the  Oelpbio  Oracle  and  a  con- 
sequent decree  of  the  Amphiotyonic  Council,  to  remain 
for  ever  uncultivated  and  uninhabited.  There  was  here  a 
hippodromns,  a  dromos  for  foot-races,  and  a  theatre  for 
musical  contests.  As  regards  their  history,  the  mythical 
account  represents  Apollo  as  the  founder  and  protector  of 
this  great  festival.  This  will  account  for  the  contests  hav- 
ing originally  been  exclusively  musical,  and  also  for  the 
earliest  performanoe  of  this  kind  having  consisted  in  sing- 
ing a  hymn  to  the  Pythian  god.  The  historical  period  be- 
gins with  the  third  year  of  the  48th  Olympiad,  when  the 
Amphictyons,  after  the  close  of  the  Crisssean  war,  assumed 
the  control  of  these  contests ;  whence  also  the  first  celebra- 
tion under  their  direction  is  counted  as  the  first  Pythiad. 
The  celebration  was  originally  an  Ennaeteris,  occurring 
regularly  after  every  eight  years ;  bnt  after  the  third  year 
of  the  iSth  Olympiad  it  became  a  PentaStaris,  taking  place 
every  four  years,  regularly  in  the  third  year  of  each  Olym- 
piad. The  musical  contests  comprised  those  of  the  per- 
formers who  played  on  the  cithara  and  sang  to  its  accom- 
paniment, of  those  who  played  on  the  flute,  and  of  those 
who  sang  to  the  accompaniment  of  the  flute.  In  the  first 
Pythiad  the  gymnic  and  hippie  contests,  copied  after  the 
Olympic,  were  introduced.  The  nature  and  arrangement 
of  the  Pythian  games,  the  prizes,  the  regulations,  the  sac- 
rifices, the  splendid  processions,  the  display  made  by  the 
official  visitors  (*<upo>)  sent  by  different  states,  wore  all  so 
very  similar  to  those  of  the  Olympic  games,  after  which 
they  were  modelled,  that  they  require  no  detailed  description 
here.  As  they  were  sacred  to  Apollo,  the  god  of  divina- 
tion, whose  favor  was  coveted  by  all,  the  number  of  spec- 
tators was  doubtless  always  very  large,  and  the  celebration 
exceedingly  magnificent.  The  minor  Pythian  were,  like 
the  lesser  Olympic  games,  simply  imitations  of  the  greater, 
celebrated  at  divers  places  where  Apollo  was  worshipped. 

III.  Tht  iMlhmian  Gamu  are  next  in  distinction  and  im- 
portance. It  is  rather  surprising  that  they  never  attained 
to  the  highest  rank,  as  toe  locality  in  which  they  were 
celebrated  was  far  better  adapted  to  the  purpose  than  any 
other.  The  scene  of  the  contests  on  the  Corinthian  isthmus 
was  enclosed  by  a  sacred  grove  of  pine  trees  (nomjai'ioi' 
Hiurot),  and  here  was  also  the  sanctuary  of  the  Isthmian 
Poseidon.  Here,  as  elsewhere,  the  principal  parts  of  the 
arena  were  the  hippodromns  for  the  nippio  and  the  stadium 
for  the  foot-races.  The  prescribed  preparatory  exorcises 
of  the  athletes  took  plaoe  in  the  Kraneion,  a  spacious  gym- 
nasium in  a  grove  of  cypress  trees  which  bore  the  same 
name.  As  regards  the  origin  and  organization  of  this 
great  festival,  we  have,  in  this  instance  also,  to  distinguish 
between  a  mythical  or  pre-historic  and  an  historical  period. 
The  legends  are  quite  numerous  and  singularly  attractive 
and  interesting.  The  principal  one  represents  the  institu- 
tion of  this  festival  to  nave  been  commanded  by  Poseidon 
as  a  funeral  celebration  in  honor  of  Melicertes,  a  son  of 
Athamas  (king  of  Orchomenus)  and  Ino,  who  threw  her- 
self into  the  sea  with  her  son.  The  different  beautiful 
myths  relating  to  this  Helicertcs  cannot  be  repeated  here; 
they  are  all  intimately  interwoven  with  the  worship  of 
Poseidon,  and  one  of  the  latest  represents  Theseus,  the 
majestic  descendant  of  the  great  sea-god,  as  having  insti- 
tuted these  games  to  express  his  gratitude  for  the  victory 
which  he  had  gained  over,  and  the  destruction  with  which 
he  visited,  the  wretch  Sinis  Pityocamptes.  But  as  Sinis 
was  himself  a  anion  of  Poseidon's,  this  institution  of  The- 
seus may  perhaps  be  more  correctly  described  as  an  expia- 
tory celebration.  As  respects  the  historical  period  of  these 
games,  there  is  no  reason  to  doubt  that  they  commenced 
very  early,  and  that  a  degree  of  rivalry  between  the  Co- 
rinthians and  the  Eleans  had  considerable  inflnenee  in 
promoting  their  celebration  and  their  nn^nestionabl* 
splendor.  There  is  positive  evidence  of  their  great  an- 
tiquity in  the  fact  that  Solon  awarded  to  each  Attic  victor 
in  these  contests  a  reward  of  100  drachmee,  about  $18. 
This  great  festival,  at  first  an  ennaSteris — i.  a.  occurring 
every  eight  years— became,  it  is  not  precisely  known  when, 
a  trieteris,  a  biennial  celebration,  woich  it  remained  ever 
after,  taking  place  in  the  first  and  the  third  year  of  each 
Olympiad.  The .  Isthmian  games  consisted  of  the  same 
gymnic  and  hippie  contests  as  those  of  Olympia,  to  which 
musical  contests  were  subsequently  added.  In  all  these 
the  names  of  many  distinguished  viators  occur.  The  ens- 
tomary  truce  in  connection  with  these  games  was  some- 
times violated,  and  on  one  occasion  so  rudely  by  Agesilaus, 
king  of  Sparta,  with  a  powerful  army,  as  to  prevent  their 
celebration.  Among  the  theorise  which  came,  by  sea  and 
by  land,  from  all  parts  of  Greece  to  witness  this  great  speo- 
toole,  those  of  Attica  were  doubtless  the  most  splendid. 
The  priio  obtained  at  the  Isthmian  games  was,  for  a  long 
time,  a  wreath  of  parsley,  until  at  last  the  Isthmionicss 
were  rewarded  with  crowns  made  of  twigs  of  the  pine  tree. 

Among  the  intellectual  or  literary  performances  which 
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fbrraad  a  prominent  part  of  this  featival  were  reeitationi, 
ditcouraes  of  various  kinds,  rhetorieal  and  poatioal  pro- 
ductions, and,  as  many  Sophists  assembled  here  alMnt  the 
temple  of  Poseidon,  loud  deelamations,  and  sometimes 
rude  and  boisterous  demonstrations  between  riral  Sophists, 
supported  by  their  respeetire  pupils.  These  oelebrations 
were  numerously  attended  bj  spectators  from  many  parts 
of  Europe  and  Asia,  and  among  them  Soorates,  Aschylns, 
and  lou  are  named.  As  in  the  oase  of  the  other  great 
games,  imitations  of  the  Isthmian  were  eelebrated  in  ser- 
eral  Hellenie  states. 

IV.  n»  Ifnuan  (7am«s.— Nemea  is  a  name  whieh  was 
applied  to  a  valley  in  Argolis,  between  Cleona  and  Phlius, 
in  whioh  Argus  is  said  to  hare  kept  watoh  OTer  lo,  and 
Hersules  to  hare  slain  the  famous  Nemean  lion.  In  the 
historical  period  there  was  here  a  splendid  sanotnary  of 
Zens  Nemeios,  with  a  grore  (ixvot)  in  whish  the  games 
were  celebrated.  The  pre-historio  period  of  the  Nemean 
games  is  connected  with  the  legend  of  the  war  of  the  Seven 
Captains  against  Thebes ;  which  seven  heroes  are  said  to 
hare  instituted  them  in  honor  of  Arehemorus.  Borne  con- 
nect these  games  with  Arehemorus  as  the  son  of  Nemea, 
the  daughter  of  Asopus.  The  eommenoement  of  their 
historieal  period  is  uncertain.  For  a  long  time  mere  local 
contests,  they  did  not  beeome  common  to  all  the  Hellenes 
until  many  Olympiads  bad  passed.  The  flrst-reekoned 
Nemead  began  with  the  &lst  Olympiad.  They  were,  like 
the  Isthmian,  trieteric,  recurring  ordinarily  after  every  two 
years,  in  the  second  and  fourth  years  of  each  Olympiad. 
Besides  the  usual  gymnio  and  hippio,  they  comprised  also 
musical  contests,  espeoially  vocal  performances  to  the  ac- 
companiment of  the  cithara.  In  the  customary  contests, 
which  correspond  with  those  at  Olympia,  men  and  boys 
participated.  As  these  constituted,  like  the  others,  an 
•TJtr  m^ayinft,  it  is  a  matter  of  course  that  the  victors  could 
win  no  other  prizes  than  wreaths  or  crowns,  whicb  con- 
sisted, aoeordiog  to  some  authorities,  of  twigs  of  the  olive 
tree,  aooordlng  to  others  of  ivy  or  of  parsley.  In  eonneo- 
tion  with  these  games,  the  Spartans  somstimes  violated  the 
truce,  but  they  were  attended,  like  the  others,  by  theorist 
fh>m  most  Hellenic  states.  These  games  were,  as  well  as 
the  three  gnat  festivals  already  described,  imitated,  on  a 
■mailer  scale,  in  other  Qreoian  states ;  as,  for  example,  at 
iBtna  in  Sicily. 

(For  further  and  very  AiII  partisnlari  the  reader  is  ra- 
forred  to  the  exceedingly  elaborate  articles  by  Puor.  Dn.  I. 
H.  KBAVsa  of  Halle  In  Pauly's  Rtal-EneyklopOdit  dtr 
eltf—uehtm  AltertkHnuieuteiuelui/i,  etc.,  from  which  work 
the  materials  for  this  article  have  mainly  been  derived.) 

H.  I.  SCHHIDT. 

Gre'clan  Mjthol'ogr  was  so  closely  interwoven  with 
Grecian  oiviiiiation  in  general  that  then  ii  hardly  any 
Greek  author  from  whose  writings  something  may  not  he 
learned  oonoeming  the  Greek  gads.  Poets  and  philoso- 
phers, historians  and  orators,  mathematicians  and  astrono- 
mers,— they  all  have  something  to  say  about  their  gods, 
and  thus  the  whole  Greek  literature  may  be  mentioned  as 
the  llrst  sourae  for  the  study  of  Grecian  mythology.  An- 
other source,  as  important  and  almost  as  rich,  is  the  Greek 
art.  It  is  hardly  too  mneh  to  say  that  without  the  aid  of 
the  Greek  sculptors  we  should  never  have  arrived  at  a  true 
appreciation  or  the  manner  in  which  the  Greeks  conceived 
of  their  gods.  The  love-stories  of  Zeus  are  of  a  character 
so  light  and  frivolous  that,  in  spite  of  their  bright  beauty 
and  the  brilliant  symlwlixation  to  which  they  invite,  they 
seem  altogether  incompatible  with  the  idea  of  the  Father 
and  Ruler  of  the  world.  But  after  seeing  the  head  of  Zeus 
as  modelled  by  Phidias  we  understand  that  although  these 
stories  kept  ^e  Greek  and  Latin  poets  pretty  buBy,  they 
form,  nevertheless,  only  a  subordinate  element  of  the  Greek 
idea  of  the  king  of  the  gods.  A  more  direct  source  of  in- 
formation are  the  writings  of  the  old  Greek  and  Latin  myth- 
ographers,  who  collected,  systematiied,  and  interpreted 
the  myths.  The  most  important  among  the  Greexs  an 
Apollodoras,  Bibliotheca;  Conon,  iVnrrafionef,  an  epitome 
of  whioh  is  preserved  by  Photius ;  Ptolemnus,  tfova  kii- 
loria;  Partnenius,  Narrationea  AmatortK;  Antoninus 
Iiiheralis,  7Vaa*^orm«i(ioii«t,-  Joannes  Pediasimus,  Dt  Her- 
euUi  laboribiu;  and  Nioetas,  Mtomm  cognomina;  among 
the  Latins,  Hyginus,  FabtUm;  Fulgentius,  Mt/tkologianm 
Libri  Tret. 

With  Hesiod  and  Homer  the  formation  of  the  myths  is 
ilnished;  the  ideas  are  individualised  Into  perfectly  plastic 
flgures  and  perfectly  epic  actions.  With  Euripides  and 
Plato  the  dissolution  oi  the  myths  has  began ;  the  forms 
are  broken  asunder  and  considered  only  as  symbols  of  the 
ideas.  On  being  transferred  from  Athens  to  Rome  the 
Greek  myths  hardly  underwent  any  other  changes  than 
that  of  names  :  Cronos  was  called  Satumus ;  Zens,  Jupiter ; 
Poseidon,  Neptonua ;  Ares,  Mars ;  Hephssstos,  Vuloanus ; 
Hermes,  Mereurius;  Hera,  Juno;  Athene,  Minerva;  Ar- 


temis, Diana;  Aphrodite,  Tonus;  Hestia,  Vesta;  Demeter, 
Ceres ;  Dionysus,  Bacchus ;  Leto,  Latona ;  Persephone, 
Proserpina ;  Selene,  Luna ;  Eros,  Amor,  etc. 

Two  of  the  most  interesting  points  of  a  mythology  are 
its  cosmogony  and  its  esehatology,  or  its  doctrines  concerning 
that  which  goes  before  and  that  whioh  follows  after  life  on 
earth.  The  ideas  whioh  the  Greek  mythology  oontains  of 
the  origin  of  the  world  are  very  remarkable,  and  their 
symbolisations  very  suggestive.  Uranos  (heaven)  and 
Gisa  (earth)  arose  out  of  chaos,  and  their  children  were 
the  wild  and  unruly  powers  of  nature^  the  Titans.  One  of 
the  Titans,  Cronos  (time),  who  eats  his  own  children,  slew 
his  fhther  and  ruled  the  world  for  some  time.  Bat  Uranos 
had  cursed  his  sons,  and  the  onrse  was  fulfilled.  Zeus,  a 
son  of  Cronos,  rose  against  his  father,  and,  after  a  horrible 
contest  which  convulsed  the  whole  world,  he  confined  him 
and  the  other  Titans  in  Tartaros,  and  raised  his  throne  in 
Olympos,  in  the  ligbt-region  above  the  sky.  Mneh  weaker 
are  the  ideas  of  the  Greek  mythology  ooncaming  that 
which  will  take  plaoe  after  death,  though  in  course  of  time 
they  become  very  elaborate.  To  the  dying  man  Hermes 
came  and  led  him  to  Hades,  the  realm  of  shadows,  where 
the  deceased  live  for  ever,  but  live  a  bloodless  life.  Achilles 
■aid  of  it  that  he  would  rather  be  a  swineherd  on  earth 
than  the  king  of  Hades.  Later,  the  poets  and  philoso- 
phers tried  to  bring  some  life  into  this  dead,  monotonous, 
shadowy  region.  When  the  dseeased  had  paid  his  obolos, 
a  small  coin  which  his  children  or  (Hands  had  placed  in  his 
month,  Charon  would  ferry  him  over  the  Styx,  whieh  Bowed 
between  life  and  death  and  surrounded  Hades.  Arrived  at 
the  other  side  of  the  Styx,  he  had  to  pass  by  Cerberus  in 
order  to  gain  the  large  plain  where  Minos  sat  to  judge 
the  ooming.  According  as  the  judgment  read,  he  then 
tnmed  either  to  the  left  into  Tartaros,  where  Tantalos, 
Ixion,  and  others  were  tortured,  or  to  the  right  into  the 
Slysian  Fields,  where  then  was  a  never-ieUing  sun  and 
spring  twice  a  year.  But  these  ideas  of  a  final  judgment 
and  an  eternal  punishment  or  reward  never  obtained  a  fast 
hold  of  the  eonseienee  of  the  Greek  people.  They  were  a 
dream,  not  a  coovietiOD. 

From  Olympos,  Zeus  reigns  over  the  world  and  mankind. 
After  the  fall  of  Cronos  his  three  sons  divided  the  resklm. 
Zens  chose  the  upper  region,  the  heaven;  PoMidon,  the 
ocean;  and  Pluton,  Hades:  the  earth  was  oommon  to 
them  all.  But,  in  spite  of  this  division,  Zeus  is  the  high- 
est mier,  the  king  and  father  of  the  gods.  What  the 
myths  have  to  tell  of  him  is  mostly  love-affaiis,  but  in  these 
stories  oonrtship  seems  only  to  be  a  form  by  which  difierent 
ideas,  generally  physical,  are  symbolically  represented. 
Thus,  he  falls  in  love  with  lo,  the  wanderer,  the  moon. 
But  his  wife,  Hera,  the  earth,  tieing  jealous,  transforms  lo 
into  a  cow,  the  crescent  resembling  a  pair  of  cow's  horns, 
and  puts  Argos  with  the  thousand  eyes,  the  stars,  to  watch 
her.  Hermee,  the  god  of  the  dawn  which  makes  the  stats 
wane,  kills  Argos,  and  lo  escapes  in  the  embraces  of  Zens, 
as  the  moon  vanishes  in  the  resplendent  light  of  the  sun. 
Around  the  throne  of  Zens  stand  Poseidon,  Apollon,  Ares, 
Hephssstos,  Hermes,  Hera,  Pallas  Athene,  Artemis,  Aph- 
rodite, Hestia,  and  Demeter;  in  a  somewhat  lower  sphere, 
Pluton,  Hecate,  Helios,  Selene,  Dionysus,  Leto,  Persephone, 
Themis,  and  .^olus ;  still  lower,  the  Graces,  Muses,  Ocean- 
ids,  Nereids,  Nymphs,  Dryads,  and  Hamadryads;  and  at 
last,  on  the  outskirts  of  divinity,  the  monsters,  Cerberus, 
the  Gorgons,  the  Harpies,  Pegasus,  Chimsara,  the  Sphinx, 
the  Centaun,  and  the  Sirens.  Such  deities  as  Ate,  Adras- 
tea,  the  Eumenides,  and  Nemesis  occupy  a  peculiar  posi- 
tion. They  all  refer  to  the  feeling  of  justice.  Nemesis 
does  not  oeeur  in  Homer.  She  is  fint  nMntionad  by  Hesiod, 
but  later  poets  and  philosophers  developed  the  idea  with  a 
mystic  grandeur  wnich  overawed  Olympos  itself.  From 
Nemesis,  the  just  measure,  the  inevitable  consequence,  the 
iron  oonneotion  between  oanse  and  effect,  no  one  was  ex- 
empted, not  even  Zeus  himself.  It  is  also  very  remarkable 
that  a  principle  of  evil,  snob  as  Siva  in  the  Indian,  Ahri- 
man  in  the  Fenian,  and  Loke  in  the  Scandinavian  mythol- 
ogy, is  not  found  in  the  Grecian.       CLmms  PncusEir. 

Graece«  Oreeee  is  the  southern  part  of  the  most  east- 
em  of  the  three  peninsulas  of  Bnrone  whioh  project  into  the 
Mediterranean  Sea.  The  ancient  Greeks  called  their  ooim- 
try  Htllat,  and  styled  themselves  BelUna;  and  these  names 

Srevail  among  the  modern  Greeks.  We  have  received  the 
esignations  Greece  and  Greeks  from  the  Romans,  who 
gave  the  name  Ormeia  to  the  country  and  Ormei  to  its  in- 
habitants iVom  the  name  of  a  small  tribe  (Oratkoi)  in  Epi- 
ms,  with  whom  they  fint  came  in  contaot  as  they  ap- 
proached Hellas.  Aristotle  {Meteor.,  i.  14)  is  the  first  Greek 
author  who  applies  the  term  Grseci  to  designate  the  Hel- 
lenes. The  term  Hellas  originally  designated  only  a  small 
district  in  Thessaly,  and  was  subsequently  used  to  denote 
the  entire  country  settled  by  the  Hellenes. 

Ancient  Greece  proper  extended  from  40°  N.  lat.  to  3<° 
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23'.  It  wu  bounded  on  the  N.  by  tha  Cunbaniui  Honn- 
teina,  whioh  sepantc  it  from  Maoedonia.  The  iEgean  Sea 
wag  npon  the  E.,  the  Cretan  npon  the  S.,  and  on  the  W. 
were  tne  Ionian  and  the  Adriatic.  Its  greateit  length  was 
about  360  milea,  ita  greatest  breadth  180  miles.  Its  area, 
ezolusire  of  Epirua  (1690  square  miles),  but  inoluding 
Enboea  (1410  square  miles),  waa  21,121  square  miles. 
(CLi.'«Ta5,  F.  H.  ii.  385.)  Heerea,  however,  makes  its 
auperSeial  extent  (inoluding  alt  the  islands)  29,600  square 
miles.  Modem  Qreeee  is  more  limited  in  extent.  Contrary 
to  the  wishea  of  the  Greek  people,  the  great  powers  of  En- 
rope  allowed  not  only  Epims  and  Maoedonia  (which  did 
not  belong  to  ancient  Hellas),  but  Thessaly  and  a  part  of 
Aoamania,  or  more  than  one-third  of  the  whole  country,  to 
remain  under  Turkish  control.  In  1834  the  N.  boundary 
was  fixed  on  a  line  137  miles  long,  following  mainly  the 
summit  of  the  range  of  Mount  Othrys  from  39°  II'  N.  and 
22°  42'  E.,  on  the  Gulf  of  Volo  (Pagaaas)  to  Menidhi  at 
19°  3'  N.  and  21°  S'  E.,  on  the  Onlf  of  Arta  (Ambraeia)  in 
the  W.  The  Ionian  Islands  were  also  plaoed  under  the  pro- 
tection of  Great  Britain,  and  were  not  annexed  to  Greeoe 
until  1864.  Modem  Greece  ia  about  200  miles  long  from 
N.  to  &.,  and  about  180  miles  in  breadth  from  E.  to  W.  Ita 
area  ia  19,3S3  aquare  milea,  of  which  7600  are  N.  of  the 
lathmus  of  Corinth,  8i00  in  the  Morea  (Feloponneaua)  S. 
of  the  iathmua,  and  the  ialanda  (the  Ionian  lalea,  Euboea, 
and  others)  make  op  the  remainder,  or  nearly  SiOO. 

Greece  ia  triaDgnlar  in  ahape,  and  is  almost  surrounded 
by  water.  It  is  divided  near  the  middle  by  the  Corinthian 
and  the  Saronie  gulfs,  whieh  are  aapaiated  by  the  Isthmus 
of  Corinth,  only  H  milea  wide.  The  three  natural  divis- 
ions of  ancient  Oreeeo  were — Northern  Greece,  extending 
trom  the  Oambanian  Monntains  to  the  Ambraoian  and 
Ualian  gulfs ;  Central  Greeoe,  between  theser  gulfs  and  the 
Isthmas  of  Corinth  ;  and  the  Peloponnesus  (now  the  Mo- 
tea),  which  lies  8.  of  the  iathmua.  There  were  anciently 
seventeen  atatea,  varying  greatly  in  extent  and  importance. 
In  the  N.  were  Thessaly  on  the  £.  and  Epirua  on  the  W. 
(whieh  do  not  belong  to  modem  Greece) ;  in  the  centre 
were  Locria  E.  and  W.,  Phocis,  Boeotia,  iBtolia,  Aoamania, 
Megaria,  and  Attiea;  in  the  Peloponnesus  were  Corinth, 
Sieyonia,  Ar^olia,  Achaia,  Arcadia,  Elis,  Messenia,  and  La- 
eonia.  The  islaads  are  of  three  elaaaea :  ( 1 )  Those  near  the 
coast,  as  the  Ionian  Isles,  Euboea  (Negropont),  Cythera, 
.£gina,  Salamit,  eto.;  (2)  the  Cyolades, around  Delo>,and 
the  Sporadea,  scattei«d  in  the  .figean  Sea;  and  (3)  the 
large  separate  islands,  as  Crete  and  Cyprus.  Ancient 
Greece  had  many  eoloniea  and  dependencies  on  the  eoaats 
of  Asia,  Burope,  and  Africa,  and  the  neighboring  ialaoda; 
modern  Greece  haa  none. 

Greece  is  now  divided  into  nomea  (utitm),  wfaioh  eorre- 
apond  in  names,  and  often  in  extent,  to  the  states  of  an- 
cient Greece.  These  nomea  are  divided  into  eparchiea 
(immfix^)'  whieh  are  aubdivided  into  domes  (t^itm).  There 
are  now  13  nomea,  69  eparchies,  and  Aii  demea.  The  de- 
vastation of  the  Greek  revolution  reduced  the  population 
to  613,608  in  1832 ;  in  18&3  it  waa  1,042,529,  while  the 
Ionian  Isles  had  230,000.  In'  1870  the  total  population 
was  1,457,894,  while  in  Entopean  Torkay  there  wan 
6,000,000  Greeks. 

DivUion*  and  Population  of  Orteee. 


NomM. 


1.  Attica  and  VioUaCBoeotU) 

Capital,  Athens. 

2.  Evoia  (Eubaa) 

Capital,  Chalela. 

3.  Pbthlotla  and  Phocia.....__...„. 

Capital,  Lamia. 

4.  Acarnanla  and  jEtolIa......_ 

Capital,  Mesolonghl. 

5.  Achida  and  Ells _ 

Capital,  Patras. 
S.  Arcadia.. 

Capital,  Tripolitza. 
7.  Laconia 

CaplUI,  Sparta, 
t.  Messenia 

Capital,  Kalamee. 
0.  Argolls  and  Corinthla- 

Capital,  Kauplla. 

10.  Cyclades „ 

Capital,  Hermopolta  (Syra). 

11.  Corcyra. „., 

Capital,  Corey  ra. 

12.  Kcphallinia 

Capital,  Argostoli. 

13.  Zacynthus 

Capital.  Zaeyntbus. 


116,024 

136,304 

T2,S68 

83,641 

102,2»1 

106,^1 

109,392 

121,693 

138,249 

149,661 

113,719 

131,740 

96,546 

105,857 

117,181 

180,417 

127,370 

127,820 

118,180 

123,293 

99,633 

96,940 

92,929 

n,382 

44,760 

UJSSt 

Army,  12,420 ;  navy,  1315  ;  Bailors  abroad,  7133.  The  males 
were  754,176;  females,  703,718;  total,  1,457,894. 

Greece  ia  exceedingly  irregular  in  form.     Ita  surface  is 
greatly  divaraifled  by  mountaina,  and  ita  ooaat-liae  ia  very 


extenaive  in  oompariaon  with  ita  aurfaoe.  It  has  in  this 
last  respect  the  same  characteristic  among  European  oonn- 
triea  that  Europe  haa  among  the  oontinenla.  Leaa  than 
Portugal  in  extent,  it  baa  more  extent  of  coast  than  "  the 
whole  Pyrenean  peniuanla."  (Thirl.,  H.  of  O.  i.  1.)  Its 
mountain-ayatem  divided  the  country  like  a  checker-board, 
and  gave  character  to  ita  people  and  their  oiviliaation.  The 
Cambunian  Mountaina  were  the  boundary  between  Mace- 
donia and  Greece  ;  Pindua,  a  lofty  chain  mnning  S.,  aep- 
arated  Thessaly  (  Trikkala)  from  Epirus  ( AUoaiia),  and  at 
39°  sent  off  Othry s  ( Oura),  now,  in  part,  the  S.  boundary 
of  Greece,  and  (Eta  (£alaaoiira),  whioh  ran  8.  £.,  and 
reached  the  aea  at  the  noted  paaa  of  Tharmopylai ;  Pelioa 
and  Oasa  are  on  the  E.  coaat  of  Theaaaly.  The  main  chain, 
under  the  aucceaaive  namea  of  Paraaaaua,  Helicon,  Ciths- 
ron,  and  Hymettua,  nina  6.  E.  through  Phocia,  Boeotia,  and 
Attiea  to  Suniam,  and  Pames  aeparatea  Boeotia  from  At- 
tica, joina  Cithteron,  and  the  united  range  extends  nearly 
to  the  iathmoa.  The  mountaina  of  the  Peloponnesna  are 
aent  forth  from  the  oentral  atate,  Arcadia.  The  higheet 
areCyllene  (7788  feet)  in  the  N.  E.  of  the  Peloponnesus^ 
Erymaathoa  (7207  feet)  in  the  W.,  Faraon  {MaUvo),  (635S 
feet),  extending  along  the  E.  coast  to  Malea,  Taygetot 
(Ptnledaelylon),  (rising  to  7903  feet),  whioh  separatea  L»- 
oonia  and  Messenia,  and  extends  to  Tsenarum  (ifatopoM). 
The  Geranean  Mountains  are  in  Megaris ;  the  other  atalM 
and  tha  ialanda  are  monntainona.  Cithteron  is  4630  feet 
high,  Helicon  4963,  and  Pamaasus  8000,  while  Olympus 
rises  to  the  height  of  9700  feet.  The  noted  fortified  hills 
of  Greeoe  were  the  Acroeorinthna  (1886  feet  high),  Ithoma 
at  Measene  (2631  feet),  Lariasa  at  Argos  (900  feet),  while 
the  celebrated  Acropolis  at  Athens  is  only  150  feet  high. 
The  valleys  are  generally  very  narrow.  The  plains  are 
moatly  amall,  and  situated  on  the  seashore  and  at  tne  months 
of  rivers  or  enclosed  by  mountains.  Those  of  Theaaaly, 
BcBotia,  Meaaenia,  Argoa,  and  Marathon  were  the  moat 
celebrated,  and  are  very  fertile.  Nnmerona  lakea  form  in 
the  apring,  but  they  either  dry  up  in  the  anmmer  or  degen- 
erate Into  (tagDaot  manhes.  Copais  in  Bceotia,  Triohonis 
in  .fitolla,  Stymphalna  and  Lycnria  in  Arcadia,  and  Am- 
braeia (  Vallo)  in  Aoamania  are  the  largeat  of  tlie  perma- 
nent lakea.  There  are  no  navigable  rivers  in  Greece,  and 
very  few  are  perennial.  Tha  moat  important  ia  the  Ache- 
lows  {Aipropolamo),  which  rises  in  Mount  Pindua,  flows  8., 
and  empties  into  the  Ionian  Sea.  It  ia  130  milea  long. 
The  Cephiaana  and  Hiasos,  flowing  paat  Athens,  are  ex- 
hausted in  aummer  before  they  reaon  the  Baronic  Gulf. 
The  Bpercheua  flowa  £.  60  milea  from  Pindua,  between 
Othrya  and  (Eta,  to  the  Maliaa  Gulf.  The  Cephiaana  burata 
forth  from  the  base  of  Paraaaaus,  and  flows  £.  through  the 
fertile  plain  of  Boeotia  into  Lake  Copaia.  The  Eurotas 
( Vatilipotamo)  and  the  Alpheus  (Sofia)  are  the  chief 
streams  in  the  Peloponnesna.  The  Fencna  (SaUntoria), 
whioh  watcra  the  fertile  plains  of  Theaaaly,  and  flowa 
through  the  beautiful  Vale  of  Tempo,  is  now  in  Turkey. 
The  numeroua  gulfa  running  into  the  land  anpply  the  place 
of  rivers. 

The  Pindua  range  ia  compoaed  of  primitive  and  mcta- 
ffiorphic  roeka,  auch  as  granite,  mica-achist,  aerpentice,  etc, 
while  Parnassus,  Helicon,  etc.  arc  mainly  of  a  hard  gray 
limestone,  the  charocteriatic  rock  of  Greece,  which  oftco 
aaanmea  the  form  of  the  most  beautiful  marble.  There  are 
no  volcanoes,  but  traces  of  volcanic  action  are  everywhere 
manifest  in  the  forms  of  the  mountains,  fissures,  caverna, 
mineral  springs,  etc.  The  hot  springs  of  Thermopyla;  and 
the  mephitic  vapors  that  inspired  the  priestess  at  Delphi 
are  famoua  in  history.  Copper,  lead,  iron,  silver,  and  even 
gold,  are  found.  The  silver-mines  at  Laurinm  in  the  8.  of 
Attica  were  formerly  quite  valuable.  Antimony,  cobalt, 
manganese,  and  sulphur  exist,  and  also  salt.  Gypsum  and 
porphyry  are  quarried,  but  the  most  beautiful  products  of 
the  quarries  are  the  white  marble  of  Mount  Peutelioua  and 
the  green  and  red  marblea  of  the  Peloponneaus  and  aome 
of  the  islands. 

The  climate  of  Greece  waa  more  aalubrious  in  ancient 
than  in  modem  time*.  It  varies  according  to  location,  and 
the  heat  of  summer  may  be  found  in  the  8.,  the  warmth  of 
spring  in  Laconia,  and  the  severity  of  winter  in  Arcadia  in 
March.  Near  the  coast  snow  is  rare;  on  aome  of  the 
mountaina  it  liea  nearly  the  entire  year.  The  cold  N.  wind 
prevaila  even  in  aummer.  The  sirocco  often  sweeps  over 
the  aouthera  portiona,  and  the  S.  E.  wind  brings  the  rains 
of  spring  ana  autumn.  But  even  in  these  rainy  seaaona 
the  atmosphere  is  fresh  and  clear,  except  in  Bteotia,  the 
land  of  fogs  and  malaria,  which  affect  body  and  mind. 
Attiea  haa  a  pure,  dry  atmosphere,  a  sky  of  deep  and  beau- 
tiful blue ;  hence  Athena  is  a  most  pleasant  place  of  leai- 
denoe. 

In  ancient  aa  in  modem  timea  tha  domestic  animals  of 
Greece  were  the  horse,  aaa,  mule,  ox,  aheep,  goat,  hog,  and 
dog.    Oxen  are  need  for  agricultnie;  aheap  and  goataeon- 
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ftttnte  tha  weslth  of  the  mnl  popnlation.  In  anei«nt 
times  awine'a  fleah  wu  the  favorite  meat ;  now  it  is  mutton. 
The  bear,  wolf,  boar,  lynx,  wild-eat.  Jackal,  deer,  etc.  are 
found  in  the  mountains  ;  eagles,  vultures,  hawks,  owls,  etc. 
are  numerous,  and  game  is  abundant.  Many  of  the  moun- 
tains have  been  stripped  of  their  forests,  so  that  the  fer- 
tility of  the  soil  and  the  olimate  have  been  nnfavorably 
•ffeoted.  Taygetns,  Parnassus,  Helicon,  and  others  have 
not  been  denuded.  The  pine  is  the  most  common  tree ;  the 
beech,  chestnut,  cypress,  aod  oak  are  found.  The  soil  Is 
thin,  and  agrioaltnre  is  backward.  Irrigation  is  practised, 
bat  the  implements  generally  are  as  primitive  as  In  the 
days  of  Hesiod.  Mountains  and  manhea  occupy  one-half 
of  the  land,  and  only  one-fifth  of  the  remainder  is  enlti- 
vated.  The  state  owns  more  than  three-fourths  of  this, 
renting  it  on  the  "  metayer  "  system,  the  oxen  and  seed 
being  Aimiahed  by  the  proprietor,  who  receives  a  large  per- 
centage of  the  crop.  Wheat,  barley,  and  maiie  are  raised; 
rice  ia  produced  in  the  plains  of  Argoa  and  Harathon,  and 
in  the  maivhy  regions.  Cotton  and  tobaceo  grow  In  the 
plain  of  Argoa  and  elaewhere.  Vineyards  are  numerous, 
tnit  the  wine  is  poor.  In  Laoonia,  Messenia,  and  the 
islands  the  mulberry  is  cultivated  for  the  sake  of  the  silk- 
worm. Almonds,  figs,  oranges,  lemons,  and  other  frnita 
abound.  Olives  are  product  in  all  parts  of  Oreeoa ;  the 
oil  is  used  for  light  and  instead  of  batter.  The  currant,  or 
small  Corinthian  grape,  is  raised  in  hrge  qnantities  along 
the  shores  of  the  Snif  of  Corinth  and  on  the  islands.  The 
Hgs  of  Attica  and  the  honey  of  Hymottns  are  proverbially 
excellent.  Hannfactnres  are  unimportant.  In  the  towns 
they  are  of  cutlery,  earthenware,  hardware,  articles  in 
leather,  silk,  hats,  cotton  and  woollen  cloths,  brandy,  vine- 
gar, etis. ;  in  the  country  cotton  and  woollen  cloths  are 
woven.  Shipbuilding  is  carried  on  at  the  seaports,  and 
•alt  is  made  in  a  few  places. 

The  position  of  Oreeoe,  the  conformation  of  the  eonntry, 
its  numerons  bays  and  island;,  all  tend  to  make  the  Oreeks 
a  seaAtring  people.  For  centuries  it  was  in  the  pathway 
of  commerce.  Its  exports  have  always  been  the  simple 
prodncl«  of  the  country.  The  imports  are  manufactured 
goods  from  Western  Europe,  such  as  cloths,  hardware,  and 
fancy  articles ;  coffee,  rice,  drugs,  and  cplees  firom  Turkey. 
The  grain-trade  of  the  Black  and  th«  Mediterranean  seas 
is  almost  exclusively  in  the  hands  of  Greek  merchants. 
The  principal  ports  are  Hermopolis  (S^a),  the  centre  of 
steam  navigation  in  the  Levant;  Hydra,  Spesia,  Coroyra 
[Oorfk),  Zacynthus  (Zante)  on  the  islands;  Pirssus  (the 
port  of  Athens),  Patras,  Meaolonghi,  Nauplia,  etc.  They 
trade  with  Constantinople  and  Smyrna,  Trieste,  Palermo, 
Leghorn,  Marseilles,  and  Liverpool.  In  1821,  Gireece  had 
440  vessels,  measuring  61,450  tons,  most  of  which  were  de- 
stroyed in  her  revolution,  when  ^er  navy  became  so  distin- 
guished. In  1871  her  commercial  marine  amounted  to  R13& 
vessels,  with  a  capacity  of  419,350  tons,  and  manned  by 
33,144  sailors.  Imports  are  nearly  $25,000,000 ;  exports, 
$15,000,000.  There  are  several  lines  of  steamers,  both  tireek 
and  foreign.  The  ports  have  been  improved  and  lighthouses 
erected.  There  are  no  canals,  but  the  Buripns  between 
Boeotia  and  Euboea  has  been  rendered  navigable,  and  since 
the  success  of  the  Suei  Canal  a  contract  has  been  made  to 
pierce  the  Isthmus  of  Corinth,  and  thus  complete  within 
four  years  what  was  begnn  1800  years  ago.  There  are  but 
few  roads  practicable  for  carriagea  in  Oreeee,  that  from 
Athens  to  Thebes  being  the  longest.  In  Jan.,  1869,  the 
Urst  railroad  was  opened  in  Oreeoe.  It  extends  7  miles 
from  Athens  to  Pirssns.  Another  of  the  same  length 
stretches  firom  the  mines  of  Lanrinm  to  the  port,  and  a  third 
is  projected  fVom  Pirans  to  Lamia,  nearly  140  miles.  There 
are  about  1000  miles  of  telegraph  lines,  all  owned  by  the 
government.  The  postal  service  is  good.  Horses,  mules, 
asses,  and  even  camels,  are  used  for  the  transportation  of 
merchandise  and  for  travel. 

The  debt  of  Greece  in  1870  waa  $60,000,000,  contracted 
mainly  in  achieving  her  independence.  Revenno  in  1873, 
eatimated  at  $6,000,000,  expenditures  at  a  little  less.  The 
revenne  is  derived  fh>m  dnties  on  imports,  a  tithe  of  the 
gross  prodaet  of  the  farming-lands,  and  a  royalty  of  25 
per  cent,  as  rent  for  the  lands  belonging  to  the  state. 

The  Government  is  a  constitutional  hereditary  monarchy. 
King  Otho  governed  the  country  from  1633  to  1843  without 
a  constitution.  The  liberty-loving  Oreeks  effected  a  blood- 
less revolution  on  Sept.  14,  1843,  and  a  national  assembly 
was  called,  which  fVamed  a  constitution  that  was  approved 
by  the  king  Mar.  16, 1844.  It  established  hereditary  mon- 
archy— ^the  Holy  Orthodox  Catholic  and  Apostolic  Church, 
while  tolerating  others,  but  forbidding  proselytism.  All 
persons  are  equal  before  the  law ;  personal  liberty  ia  in- 
violate ;  titles  of  nobility  and  slavery  are  forbidden ;  the 
right  of  petition,  trial  by  Jury,  the  freedom  of  the  press, 
the  public  administration  of  justice,  the  independence  of 
tha  jndieiary,  the  teoority  of  letters  and  domicile,  ara  all 


gnaranteed.  The  king  appoints  his  ministers,  seven  in 
number,  who  are  responsible  to  the  legislature  and  take 
part  in  its  deliberations.  At  first  there  were  a  senate 
(repowta),  named  by  the  king  for  life,  and  a  house  of  rep- 
resentatives (BouXi!),  elected  by  the  people  for  four  years. 
Bat  in  1864,  after  the  expulsion  of  Otho  and  the  accession 
of  Oeorge  I.,  the  senate  waa  abolished  and  the  legislative 
power  was  vested  in  the  ioulc,  to  consist  of  not  less  than 
150  members ;  there  are  now  190.  The  suffrage  is  nniversal, 
and  elections  are  by  ballot:  A  council  of  state  examines 
all  bills,  and  may  offer  amendments  to  the  bonle  within  a 
certain  time.  The  king  mast  be  a  member  of  the  Greek 
Chnrch,  and  so  must  the  heir-apparent.  The  king  receives 
about  $250,000  per  annum,  and  has  a  palace  in  Athens  and 
a  summer  residence  in  Corcyra  ( Cor/a}.  Tha  present  king 
is  George  I.,  second  son  of  Christian  IX.,  king  of  Denmark, 
b.  Dec.  24,  1845.  Ha  accepted  the  crown  from  the  national 
assembly  June  5, 1863.  He  married  Olga,  daughter  of  tha 
grand  duke  Constantine  of  Russia,  Oct.  27,  1867.  Tha 
crown  prince,  Constantine,  was  b.  Aug.  2,  1868,  and  re- 
ceived the  title  dnke  of  Sparta.  There  are  two  other  sona 
and  one  daughter. 

il(2iRfiiit(ratioa  ofjuttice, — The  supreme  court  of  Qreeoa 
is  called  tha  Areopagus.  Tha  kingdom  is  divided  into  fonr 
Jadloial  districts,  each  having  a  royal  court  of  appeal; 
there  are  13  primary  courts  of  appeal,  and  120  justices  of 
the  peace.  The  judicial  legislation  is  excellent,  and  is 
based  mainly  on  the  Code  NapoUon.  Criminal  cases  and 
offences  of  the  press  are  tried  oy  jury.  Judges  and  advo- 
cates must  have  received  tha  degree  of  LL.D.  from  the  Uni- 
versity of  Athens  or  from  one  of  the  universities  of  Europe, 
and  must  have  passed  a  satisfaotory  examination  before  a 
special  commission.  Tha  jndgas  are  appointed  by  the  king, 
and  removable,  but  they  are  noted  for  their  independence 
and  integrity.  Punishments  ara  fines,  imprisonment,  and 
in  capital  casea  death  by  guillotine.  The  prisons  are  rather 
defective  in  constmation  and  administration.  Brigandage 
is  only  too  common,  and  murder  not  infrequent,  but  drunk- 
enness and  immorality  are  rare. 

The  Religion  astabliahed  is  the  Holy  Orthodox  Catholic 
and  Apostolieal  Cbarch,  to  wliieh  nearly  all  the  population 
belong.  All  religions  ara  tolerated,  but  there  are  only 
12,535  members  of  other  Christian  churches  and  8499  Jews, 
Mohammedans,  etc.  The  Church  in  Greece  became  virtually 
independent  of  the  patriarchate  of  Constantinople  at  the 
time  of  the  revolution  (1821),  and  was  organised  by  decree 
July  15  (27),  1833,  npon  the  model  of  the  Rnsso-Oreek 
Chureh,  but  its  independence  was  not  acknowledged  by  the 
patriarch  until  1850.  Its  supreme  council  is  the  Holy  Synod 
of  five  members,  appointed  annually  by  the  king.  The  met- 
ropolitan archbishop  of  Athens  is  ex-offido  the  president, 
and  a  majority  must  be  archbishops  or  bishops.  Two  royal 
officials  may  assiat  in  the  deliberations  of  this  body,  which 
elects  aivhbishops  and  bishops,  who  must  be  approved  by 
the  Crown,  There  are  16  arehbishops  and  13  bisnops — one 
for  each  nome.  There  are  four  ecclesiastical  seminariei, 
containing  115  students.  A  certain  degree  of  instruction 
is  now  prescribed  for  all  priests,  and  the  higher  dignitariea 
are-  seleeted  only  from  those  of  the  highest  culture  and 
blameless  Uvea.  The  priest  is  generally  married,  but  must 
have  married  while  a  deacon,  and  cannot  marry  a  second 
time  without  demitting  his  oSlee.  The  priests  do  not 
preach,  but  certain  well-qualified  persons  appointed  by  the 
Dishops.  The  archbishops  and  bishops  are  paid  small  sal- 
aries oy  the  state,  but  the  priests  depend  upon  their  flocks, 
and  receive  only  a  meagre  support.  The  monks  who  in- 
habit the  numerous  monasteries  are  ignorant  and  degraded. 

Education. — Popular  ednoation  is  widely  diffused  inGreece. 
"  Whi  le  her  villages  ware  burning  and  her  fields  ware  running 
blood  her  n  ationid  assembly  discnsaed  under  the  orange  trees 
of  Epidaums  a  law  to  systematize  public  instruction/'  Cn- 
der  Otho  primary  schools  were  established  by  law  in  every 
deme.  Education  is  free  even  in  the  university.  In  1835 
there  were  71  primary  schools,  with  6721  pupils;  21  Hel- 
lenic, with  2528  pupils ;  3  incomplete  gymnasia,  and  1  in- 
choate university ;  now  there  are  1141  demotic  schools,  with 
60,634  pupils  (nearly  200  of  which,  containing  11,000  pupils, 
are  for  girls);  114  Hellenic  schools,  with  5000  pupils;  15 
gymnasia,  with  1800;  universities  at  Athens  and  CorfO, 
ttie  former  with  1205  atndents;  4  ecclesiastical  semina- 
ries, with  115  students;  6  normal  schools,  with  83  students ; 
and  12  private  schools, containing  1000  girls;  total,  69,837. 
Many  pupils  are  in  private  schools.  The  demotic  schools 
afford  elementary  instruction,  the  Hellenic  schools  prepare 
students  for  tha  ordinary  pursuits  of  life  or  for  the  gymna- 
sia, which  are  nearly  equal  to  our  colleges,  and  ore  manned 
by  about  100  professors,  each  of  whom  must  be  at  least  a 
Ph.  D.  To  enter  the  University  of  Athens,  Greek  students 
must  have  completed  the  eourse  of  the  gymnasium.  It 
opened  in  1835  with  52  students;  it  now  has  1205,  of  whom 
about  one-half  are  from  Qreeoa.    There  are  tha  four  facul- 
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ties  of  theology,  law,  philoiophy  (literatim  and  soieooe), 
and  medioine.  There  are  51  profeuors  and  12  fellows. 
The  oourn  of  atudiei  require!  three  or  four  yean,  and  the 
degreea  are  tfaoae  of  lioentiate  and  doetor,  and  are  euential 
for  those  who  eontemplate  a  profession.  The  university 
has  a  library  of  100,000  vols,  and  valuable  museums.  Baroo 
Sinna,  a  wealthy  Greek  of  Vienna,  erected  an  astronomioal 
observatory  on  the  Hill  of  the  Kymphs  at  Athens.  He 
and  other  Qreeks  hare  founded  various  other  publio  insti- 
tutions. Polyteohnio  rehoolg  exist  in  several  places;  aroh- 
aologiaal,  medioal,  natural  history,  and  other  sooieties  exist 
at  Athens. 

The  press  is  free  in  Greeee.  There  are  40  printing-presses 
in  Athens,  and  as  many  more  in  other  parts  of  the  ooantry. 
Upward  of  30  newspapers  are  poblisned  in  Athens,  some 
of  them  daily,  and  there  is  not  an  important  town  without 
its  journal.  The  politioal,  literary,  and  religions  newspa- 
pers are  more  than  120  in  number.  Only  sinoe  her  regen- 
eration could  Greece  cultivate  literature.  Artis  not  much  oul- 
tivated,  and  time  alone  oan  determine  whether  the  Greeks 
have  inherited  the  easthetio  nature  of  their  ancestors.  • 

All  able-bodied  men  in  Greece  are  held  to  military  ler- 
vioe  for  twelve  years,  three  of  whioh  must  be  in  the  reg- 
ular army.  In  1873  this  oonsistad  of  12,397  men,  all  others 
in  the  service  being  styled  national  cnards.  The  oBcers 
are  chiefly  graduates  of  the  military  school  at  Athens.  The 
navy  consists  of  2  plated  frigates,  8  serew-steamers,  and  a 
number  of  sailing  vessels.  There  are  131&  sailors,  who  are 
obtained  by  conscription  among  the  seafaring  people.  The 
police  or  gensdarmerie  often  need  the  assistance  of  the 
regular  army  against  the  brigands.  Brigandage  is  a  relic 
of  the  war  of  independenoo,  for  which  the  government  is 
often  nqjustly  blamed.  H.  C.  Camiron. 

Greece,  Ancient  Hiatory  of.  The  early  history  of 
Greeee  is  enveloped  in  the  clouds  of  fable.  In  the  exploits 
of  imaginary  heroes  are  presented  the  movements  of  nations, 
and  the  events  of  an  era  are  shadowed  forth  in  the  traditions 
of  a  people. 

The  earliest  inhabitants  of  Greece  wore  protubly  the 
Pelasgi,  an  Aryan  nation  who  came  from  the  high  table- 
land of  Asia,  passed  around  the  Caspian  Sea  into  Europe, 
and  settled  in  Greece  and  Italy.  They  have  left  traces  of 
their  existence  in  the  religion  of  the  Greeks,  in  the  names 
of  places,  and  in  the  walls  composed  of  huge  stones  found 
in  various  places.  They  were  composed  of  various  tribes, 
among  whom  the  Hellene*  were  tne  most  powerful,  and 
before  whom  the  othen  disappeared.  Their  original  seat, 
according  to  Aristotle  (Me(«or.,  i.  14),  was  near  Dodona  in 
Epirus,  but  they  first  appear  in  the  southern  part  of  Thes- 
saly  about  a.  c.  1384.  The  Hellenes  represented  themselves 
as  the  descendants  of  a  common  aneestor,  Hellen,  son  of 
Deucalion  and  Pyrrha.  The  name  Pelasgia  was  supplanted 
by  that  of  Hellas,  denoting  at  first  a  small  district,  and  sub- 
sequently the  entire  land  inhabited  by  the  Hellenes.  The 
names  Greece  and  Greeks  are  derived  from  the  Romans. 
The  Hellenes  Were  divided  into  Dorians,  ^olians,  lon- 
ian9,  and  Achosans,  descended  respectively  from  Dorus 
and  £olua,  sons  of  Hellen,  and  Ion  and  Aohnna,  sons  of 
Xuthus,  the  third  son  of  Hellen.   Hellen  and  his  sons  were 

{lurely  mythical  persons.  These  four  divisions  of  the  Hel- 
enie  people  were  distinguished  from  one  another  by  their 
institutions,  and  even  the  peculiarities  of  their  language. 
The  physical  features  of  toe  country  exerted  a  powerful 
influenoe  upon  the  people,  determining  their  ebaraoter,  giv- 
ing form  to  their  political  institutions,  and  assisting  in  the 
dorelopment  of  a  peculiar  type  of  civilisation.  High  moun- 
tains and  small  enclosed  plains  open  to  the  sea  tended  to 
ftroducc  a  bold,  adventurous  people,  who  loved  Individual 
iberty,  who  were  jealous  of  the  rights  of  their  little  states 
or  cities,  but  who  could  rarely  unite  for  a  grand  purpose 
except  under  a  conqueror  or  a  pressing  necessity.  Tnere 
are  traces  of  Oriental  influence  in  Greece,  and  tradition  at- 
tributes the  first  elements  of  civilisation  to  colonies  from 
the  East.  To  Cecrops,  a  native  of  Bais  in  Egypt,  Attica 
is  said  to  have  owed  the  institution  of  marriage,  religion, 
and  the  foundation  of  Athens.  Argos  is  said  to  have  been 
founded  by  Danaas,  an  Enptian,  and  the  Peloponnesus 
owes  Its  name  to  Pelops,  a  Phrygian,  sod  of  Tantalus,  who 
by  his  wealth  and  influenee  became  king  of  Mycenis.  Cad- 
mus, a  Phoenician,  is  said  to  have  built  Cadmea,  afterwards 
the  citadel  of  Thebes,  in  Bteotia.  The  earliest  forms  of  the 
Greek  letters,  and  espeoially  their  names,  show  their  Phoe- 
nician origin ;  weights  and  measures,  and  shipbuilding  also, 
the  Greeks  probably  received  from  the  Phcenioians. 

From  the  appearance  of  the  Hellenes  in  Greece,  about 
B.  c.  1384,  to  the  siege  of  Troy,  B.  o.  1184,  is  ealled  tke  k*- 
roie  aye.  These  heroes  were  represented  as  of  divine  de- 
scent— superior  to  ordinary  men  in  qualities  of  mind  and 
body.  Hercules  was  the  national  hero  of  Greeae,  and  his 
labors  represented  in  mythical  form  the  triumph  over  phys- 
ical and  moral  evil,  the  attainment  of  wealth  and  power. 


Theseus  represented  the  establishment  of  eivil  government 
in  Attica,  and  Minos  the  triumph  of  law  and  social  order. 
So  the  expedition  of  the  Argonauts  under  Jason  presents 
the  progress  of  commerce ;  and  the  Trojan  war,  the  great- 
est of  the  heroic  achievements,  as  sung  by  Homer  in  the 
Iliad  and  the  Odj/nty,  gives  not  only  a  vivid  pioture  of  the 
manners  and  institutions  of  early  Greek  society,  but  also 
exhibiU  the  contest  between  Greek  and  Oriental  eivilisa- 
tion.  Although  the  Greeks  were  divided  into  many  small 
eommnnities,  yet  there  were  bonds  of  union  in  their  com- 
munity of  blood  and  language,  of  religions  rites  and  festi- 
vals, of  manners  and  character.  In  these  respects  they 
were  distinguished  from  all  other  people,  whom  toey  styled 
barbarians.  Their  most  eelabrated  oraelea  were  at  Dodona 
and  at  Delphi,  and  publie  gasses  (sea  OAvn)  were  held  in 
honor  of  different  gods  at  stated  intervals.  Thus,  the  Qreeki 
were  brought  together  and  reminded  of  their  aoamon  ori- 
gin and  mutual  interests.  The  state  of  society  in  Greeo* 
in  the  earlier  ages  was  not  unlike  that  of  the  fendal  ages 
in  Europe.  Each  state  had  its  own  king,  whose  authority 
was  not  limited  by  laws,  but  was  partially  restrained  by  the 
couDoil  of  ohiefs,  or  boiUa.  The  agora,  or  assembly  of  the 
people,  merely  met  to  hear  the  decision  of  the  kings  and 
ohiefs.  There  were  three  classes  of  persons — the'  nobles, 
powerful  and  wealthy ;  the  freemen,  some  of  whom  pos- 
sessed estates ;  and  the  slaves.  The  manners  even  of  the 
highest  olass  were  simple;  noble*  were  proud  cf  their  skill 
in  the  manual  arts,  and  their  wires  and  daughters  dis- 
charged the  various  household  duties.  The  Gnaks  dwelt 
in  fortified  towns  adorned  with  palaea*  and  temple*,  and 
the  poems  of  Homer  attest  alike  their  skill  in  war  and  their 
culture  in  poetry  and  in  art.  War  was  their  delight,  and 
even  piracy  was  honorable.  iBolus,  son  of  Hellen,  suo- 
oeedea  his  father,  and  his  descendants  occupied  Cenrral 
Greece,  and  even  the  W.  coast  of  the  Peloponnesus.  The 
.fiolians  were  widely  scattered,  and  lieoame  a  seafaring 
people.  The  Achssans  in  the  heroic  age  were  the  most 
warlike  of  the  Greeks,  and  their  chiefs  were  the  moat  dis- 
tinguished in  the  Trojan  war.  At  that  time  they  dwelt  in 
Thessaly,  and  also  possessed  Myoensa,  Argos,  and  Sparta 
in  the  Peloponnesus.  The  Dorians  and  lonians  were  of 
small  imporlsno*  in  the  earlier  history.  The  former  ware 
confined  to  Doris,  a  small  monatainons  district  between 
Thessaly  and  Phoeis;  the  latter  were  (etded  on  the  N. 
eoast  of  the  Peloponnesus  and  in  Attiaa.  In  historieal 
time*  these  became  the  leading  races  of  Graeoe,  the  Do- 
rians being  represented  by  Sparta,  the  lonians  by  Athena. 
Thncydides  (i.  12)  speaks  of  the  migrations  that  oeenrred 
among  the  Greeks.  The  Dorians  overran  the  Pelopon- 
nesus a.  c.  1104.  This  invasion  was  styled  the  "rstom  of 
the  Heraclidse,"  baoanae  led  by  the  dcaeendants  of  Her- 
onles,  who  had  long  bean  fugitives  from  Argos.  The 
country  was  divided  amAg  the  leaders,  and  the  defeated 
Aohseans  drove  out  the  lonians  from  the  N.  eoast  of  the 
Peloponnesus,  whioh  portion  was  henceforth  called  Achaia. 
The  lonians  went  to  Attica,  and  thence  to  Asia  Miner. 
The  earliest  migration  from  Greece  was  in  B.C.  1134,  when 
the  ^olian  clans  prooeeded  from  Thessaly  and  Bmotia  to 
the  N.  part  of  Asia  Minor  and  the  islands  of  Lesbos  and 
Tenedos.  The  lonians  followed  a.  c.  1040,  and  settled  on 
the  coast  of  Lydia  and  the  islands  of  Chios  and  Samoa. 
The  Dorians  soon  after  settled  the  8.  part  of  the  ooast  and 
the  islands  of  Rhodes  and  Cos.  Cumss  was  founded  a.  ol 
1060  by  a  colony  from  Cyme  in  Asia  and  Chalcis  in  Eu- 
Ixna.  Colonies  were  subsequently  planted  in  the  S.  of 
Italy  and  in  Sicily.  Bo  numerous  and  important  were 
the  colonies  in  Southern  Italy  that  it  was  called  Magna 
Grsoia.  Colonies  were  also  planted  at  Cyrene  in  Africa> 
Massilia  (Marseilles)  in  Gaul,  and  along  the  coast  from 
Greece  to  the  mouth  of  the  Danube,  at  Selymbria«  Byxan- 
tium,  and  many  other  place*.  These  colonies  show  the 
hardy  and  adventurous  spirit  of  the  Greeks.  The  most 
noted  in  Asia  were  SAytna,  Epheius,  and  Miletus;  in 
Italy,  Sybaris,  Croton,  and  larentom ;  in  the  island  Cor- 
ey ra  (Corfu);  and  Syraonse  and  AgrigantuB  in  Sicily. 

The  two  most  important  states  of  Greeoa  ware  Attiea 
and  Laoonia,  generally  designated  as  Athens  and  Sparta 
from  the  names  of  their  capitals.  The  other  states,  as  Ar- 
oadia,  Boeotia,  Loans,  Phoois,  etc.,  consisted  simply  of 
small  independent  cities.  Sparta  had  supplanted  Argo* 
as  the  chief  state  in  the  Peloponnesus  soon  after  the  Dorian 
conquest.  She  owed  her  supremacy  to  the  military  and 
political  institutions  of  Lyourgus,  who  flourished  between 
>.c.  850  and  770.  The  Spartanswen  a  mere  handful  of  peo- 
ple surrounded  by  enemies,  and  hence  were  compelled  to 
be  soldier*.  The  ordinanoes  of  Lycorgus,  and  the  sever* 
gymnaatio  and  military  training  to  whioh  the  Spartans 
were  subjected,  changed  their  government  and  society,  and 
made  them  almost  irresistible.  This  disoipUne  enabled 
Sparta  to  conquer  Messenia,  Arcadia,  and  Argos.  Lyourgus, 
having  obtained  from  his  ooontrymen  an  oath  to  obaarve  hi* 
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iii«UtuUon<  until  bis  nturn,  diuppoand,  and  the  SparUna 
worshipped  him  w  a  god.  (Se«  Lycvbgvs.)  Tha  Spartans 
were  desoendaDts  of  the  Dorians,  and  alooe  had  poUtioal 
rights.  The  PorioBci  were  descended  from  the  old  Aohaean 
population,  and  engaged  in  trade,  while  the  Helots  were  the 
slaves.  Sparta  was  nominal);  a  monarchy  under  two  kings, 
but  was  realljr  an  oligarchy  in  the  hands  of  five  ephori.  The 
other  states  or  cities  of  Oreece  became  democratic.  The 
change  from  monarchy  to  demooraoy  usually  pursued  a 
regular  course.  An  oligaiehy  of  nobles  would  overthrow 
the  monarchy,  and  then  some  one  of  the  nobles  would  es- 
pouse the  cause  of  the  people  and  overthrow  the  oligarchy. 
He  was  styled  a  IgraHHtu — t.  e.  a  "  usurper  "—in  allusion 
to  his  mode  of  obtaining  power,  and  not  to  his  manner  of 
ezeroising  it.  Resistance  to  his  government  incited  vio- 
lence on  his  part,  and  he  became  really  a  tyrant.  His 
power  was  rarely  transmitted  to  the  third  generation,  and 
a  democracy  usually  succeeded.  Sparta  was  the  type  of 
an  oliganhy ;  Athens,  her  great  rival,  the  example  of  a 
demoeraoy.  Corinth  was  under  the  tyrants  Cypselus  and 
Us  ton  Periander  from  >.  c.  655-585. 

The  early  history  of  Athens  is  involved  in  obscurity. 
Tradition  says  that  Ceorops  divided  Attioa  into  twelve 
states,  which  were  consolidated,  with  Athens  as  the  capita], 
Doder  Theseus,  the  national  hero.  The  Dorians  invaded 
Attica,  and  the  Delphic  oracle  promised  them  victory  if 
they  spared  the  life  of  the  Athenian  king.  Codrns  entered 
their  oamp  in  disguise  and  provoked  a  quarrel  with  one  of 
the  soldiers,  who  killed  him.  The  Dorians,  learning  the 
bet,  withdrew,  and  the  Athenians,  from  respeot  to  the 
memory  and  patriotism  of  Codrus,  abolished  the  title  of 
king  and  instituted  that  of  archon.  (See  Abchox.)  The 
people  were  divided  into  three  classes— eH;>a(ri<(r,  or  no- 
bles, g€omori,  or  husbandmen,  and  demiHrgijtot  artisans. 
The  government  of  the  eupatridse  was  so  oppressive  that 
in  ■.  o.  021,  Draco  was  appointed  to  draw  up  a  code  of 
laws.  They  were  so  severe  that  they  were  said  to  have 
been  written  in  blood.  Cylon  attempted  a  revolution  B.  c. 
S12,  bat  foiled.  Some  of  his  followers  were  murdered  at 
the  altar  of  the  Eumenides  or  Furies,  and  this  sacrilege 
was  the  sonree  of  constant  trouble  to  Athens.  Uegacles, 
the  archon,  was  of  the  family  of  the  Alomssonidss,  and 
they  were  afterwards  banished  because  tainted  with  sacri- 
lege. Tha  people  of  Attiea  were  divided  into  throe  fao- 
tiont — the  PeduU,  or  wealthy  nobles  of  the  plain;  the 
Macrii,  or  poor  inhabitants  of  the  hills ;  and  tne  Parali, 
or  merehaata  along  the  shore.  The  poorer  classes  were  in 
poverty,  their  lands  and  persons  being  pledged  to  their 
creditors ;  nuny  were  reduced  to  slavery.  Amid  their  dis- 
sensions the  people  turned  to  Solon,  a  man  of  great  wis- 
dom and  patriotism.  Solon  became  anshon  B.  c  594,  with 
aniimitad  power.  His  legislation  relieved  the  poor  and 
repealed  the  laws  of  Draeo,  except  those  against  murder, 
and  divided  the  people  into  four  classes,  according  to  their 
income.  The  kind  of  military  service  and  the  right  to  hold 
oflloe  were  alike  determined  by  income.  (See  Soloh.) 
Solon  bound  the  Athenians  by  an  oath  to  observe  his  laws 
for  ten  years,  and  set  out  upon  his  travels.  In  his  absence 
the  old  local  dissensions  broke  out  again,  and  the  result 
was  the  triumph  of  Pisistratus,  the  leader  of  the  party  of 
the  Mountain,  in  i.  a  580.  Twice  driven  out,  he  became 
tyrannns  again  in  s.  c.  537,  and  at  his  death  (b.  c  527) 
Ml  his  power  to  his  sons,  Hippies  and  Hipparchus.  He 
did  mnoh  for  the  culture  of  art  and  literature  at  Athens. 
In  consequence  of  a  private  quarrel,  Harmodius  and  Aris- 
togeitOD  slew  Hipparchus,  and  the  character  of  Hippias 
was  completely  changed.  Clisthcnes,  of  the  family  of  the 
Alemssonidss,  secured  the  Delphic  oracle,  which  induced 
the  Spartans  to  overthrow  Hippias.  Clisthcnes  returned, 
bnt  controlled  the  state  only  oy  making  the  constitution 
more  democratic.  Athens  now  defeated  Thebes,  conquered 
a  part  of  Bubcea,  and,  despite  the  opposition  of  Sparta, 
•Dtered  upon  her  glorioos  career. 

We  have  already  alluded  to  the  migrations  of  the  Greeks, 
which  occurred  shortly  after  the  Trojan  war.  Colonies 
were  of  two  classes — the  one  sent  out  under  chosen  leaders 
with  religious  ceremonies,  and  were  really  independent; 
the  other  were  merely  garrisons.  The  Greek  settlements 
in  Asia  Minor  and  the  ac^acent  islands  consisted  of 
Motimt  in  the  N.,  loniant  in  the  middle,  and  Dorians  and 
Achssaos  in  the  8.  These  colonies  were  conquered  by 
Crasus,  king  of  Lydia,  who  asoended  the  throne  B.  c.  5S0. 
Cyrus,  king  of  Persia,  overthrew  him  b.  c.  5'16,  and  also 
subdued  the  Greek  cities  except  Samos.  The  lonians  re- 
TOlted  against  the  Persians  b.  c.  500,  and  the  Athenians  sent 
twenty  ships  and  the  Eretrians  sent  five  to  assist  them. 
The  combined  forces  entered,  plundered,  and  accidentally 
bamed  Sardis.  Great  numbers  were  slain  in  the  retreat. 
The  Athenians  returned  home,  and  the  enraged  Darius, 
king  of  Persia,  vowed  vengeance  upon  them.  He  crushed 
Um  reballion,  and  then  sent  Mardooios,  his  son-in-law,  to 


pnnish  the  Athenians  and  Sreirians.  Ha  crossed  the 
Hellespont,  conquered  Thrace  and  Macedonia,  but  losing 
300  ships  and  20,000  men  in  a  hurricane  at  Mount  Athos, 
he  led  his  forces  back  to  Asia  (b.  c.  402).  Datis  and 
Artaphernes  were  now  sent  with  600  galleys,  besides  trans- 

fiorts,  and  110,000  men.  They  captured  Sretria,  and 
anded  on  the  plain  of  Marathon,  under  the  guidance  of 
Hippias.  Sparta,  the  leading  state  of  Greece,  through 
superstition,  did  not  send  aid  in  time.  Only  the  little  town 
of  Platssa  sent  1000  heavy-armed  soldiers  to  assist  the 
10,000  Athenians,  and  a  few  slaves  as  light-armed  troops. 
Under  the  skilful  leadership  of  Miltiades,  assisted  by  Cal- 
.limtchus,  Aristides,  and  Themistocles,  the  Athenians  gain- 
ed a  most  brilliant  victory  (b.  c.  490).  The  Persians  lost 
8400,  the  Athenians  only  192,  who  were  buried  on  the  field, 
and  the  mound  over  their  remains  still  exists.  The  Per- 
sians sailed  back  to  Asia.  Athens  had  saved  Greece  and 
? lined  immortal  glory.  The  conduct  of  fginain  favoring 
ersia  led  to  a  war  between  her  and  Athens.  This  wax 
and  the  foresight  of  Themistocles,  the  leading  statesman 
of  Athens,  made  her  a  maritime  power.  She  prepared  a 
fleet  of  200  ships,  to  which  20  were  annually  added.  In 
B.  c.  480,  Xerxes,  the  son  of  Darius,  led  an  immense  army 
against  Greece.  He  threw  a  bridge  over  the  Hellespont 
and  cut  a  canal  through  Mount  Athos.  When  he  reached 
the  pass  of  Thermopylss  his  land  and  sea  forces  amounted 
to  2,641,610,  and  the  attendants  swelled  the  number  to 
5,283,220.  So  great  was  the  terror  inspired  by  this  vast 
army  that  only  a  few  cities  of  the  Greeks  took  part  in  the 
congress  which  Athens  and  Sparta  summoned  to  meet  at 
Corinth.  A  stand  was  made  at  Thkbiioptla  (which 
see).  Xerxes  conquered  Greece,  except  Delphi,  as  far 
as  Athens,  which  was  barned.  The  Persian  fleet  sus- 
tained heavy  losses  in  storms  on  the  Greek  coast  and 
in  battle  at  Artemisium,  but  after  the  battle  at  Thcr- 
mopylm  the  Greek  fleet  retreated  to  Salamls.  It  was  pre- 
vented from  dispersing  only  by  the  skill  and  policy  of 
Themistocles.  The  Persians  had  about  1200  vessels;  the 
Greeks  had  less  than  400,  of  which  200  were  Athenian. 
The  battle  took  place  in  the  narrow  strait  between  Attica 
and  Salamis.  Aerxes  from  his  throne  on  the  shore  beheld 
the  defeat  of  his  fleet  and  the  loss  of  200  vessels.  Becom- 
ing alarmed,  he  returned  to  Asia,  leaving  Hardonius  with 
350,000  men  in  Thessaly  to  conclude  the  war.  Ho  again 
invaded  Attica,  and  the  Athenians  again  abandoned  tneir 
city.  Their  patriotism,  and  their  intimation  to  Sparta  that 
they  might  not  continue  this  course,  at  last  alarmed  and 
aroused  the  Spartans.  A  Greek  arpy  of  110,000  defeated 
the  Persians  at  Platsa  (b.  c.  479),  and  Hardonius  was 
slain.  On  the  same  day  the  Persian  army  was  defeated 
and  their  fleet  burned  at  Mycale  in  Asia.  The  patriotism 
and  sacrifices  of  Athens  had  made  her  the  leader  of  Greece, 
and  the  treachery  of  Pausanios,  the  Spartan  commander, 
confirmed  her  position.  The  confederacy  of  Doles  was  now 
farmed  against  Persia,  and  delegates  from  the  difierent 
states  met  regularly  in  the  temple  of  Apollo  and  Artemis 
on  that  island.  Aristides  the  Just,  who  had  been  ostracised, 
but  returned  to  take  part  in  the  battle  of  Salamis,  fixed 
the  assessment  in  ships  or  money  on  the  different  states. 
The  yearly  amount  was  460  talents,  nearly  $500,000,  and 
the  treasury  was  in  Delos.  Athens  was  now  rebuilt,  and 
through  the  energy  and  diplomacy  of  Themistocles  was  sur- 
rounded with  walls,  and  Piriens  became  its  port.  From  the 
battle  of  Marathon  (B.  C.  490)  to  the  beginning  of  the 
Peloponnesion  war  (b.  c.  431)  was  the  most  brilliant  period 
of  Athenian  history.  Themistocles  had  created  her  navy, 
Aristides  had  conciliated  her  allies,  Cimon  increased  her 
reputation,  and  Pericles  enlarged  her  resources,  formed 
alliances,  and  conquered  her  enemies.  The  prosperity  of 
Athens  excited  the  jealousy  of  Sparta,  and  her  treatment 
of  her  allies  produced  great  dissatisfaction.  She  had  freed 
the  Greek  cities  in  Asia  Minor  from  taxation,  but  the  death 
of  Cimon,  who  had  been  recalled,  brought  an  end  to  the 
Persian  war  (b.  c.  448).  Athenian  power  culminated  in 
the  defeat  of  the  Thebans  at  (Enophyta  (b.  c.  456).  Peri- 
cles revolutionised  the  Athenian  constitution  amid  many 
struggles,  making  it  completely  democratic,  impairing  the 
power  of  the  Areopagus  or  supreme  court,  and  of  the  senate 
of  five  hundred.  He  endeavored  to  consolidate  Athenian 
power,  and  but  for  her  arrogance  and  unwise  conduct  she 
might  have  continued  much  longer  to  exercise  the  he- 
gemony or  leadership  of  Greece.  A  revolution  in  Boeotia 
and  her  defeat  by  the  Thebans  at  Chseronea  (b.  c.  447) 
were  the  beginning  of  her  reverses.  She  soon  lost  her 
control  of  Central  Greece,  and  Pericles  reconquered  only 
Euboea.  By  the  thirty  years'  truce  (b.  c.  445)  she  aban- 
doned all  her  acquisitions  in  the  Peloponnesus.  Pericles 
now  devoted  himself  to  the  internal  affairs  of  the  city. 
He  erected  the  Propylssa,  the  Parthenon,  and  the  temple 
of  Victory  on  the  Acropolis,  the  Thesenm  and  other  build- 
ings in  the  city.    He  built  the  long  walls  to  the  Pirseus 
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and  sent  out  ooloniea.  Athens  became  the  oentre  of  art 
and  liceratare.  Architectare  and  senlpture  reached  their 
highest  excellence.  The  greatest  names  in  Greek  literatore 
adorn  this  century :  in  tragedj,  ^sohylns,  Sophocles,  and 
Euripides;  in  comedj,  Aristophanes;  in  history,  Herod- 
otus and  Thucydides;  all  of  whom,  except  Herodotus, 
vere  Athenians,  and  even  he  resided  at  Athenv. 

Athens  had  lost  her  empire  on  land,  and  her  allies  in  the 
confederacy  of  Delos  were  dissatisfied  with  the  heavy  trib- 
ute (now  600  talents)  exacted  by  Athens,  her  misapplica- 
tion of  it,  and  the  oppression  of  the  members.  Samos  re- 
volted, but  was  subdued  and  punished.  Nearly  all,  how- 
ever, wailed  only  an  opportunity  to  free  themselves.  A> 
dispute  between  two  Corinthian  colonies  led  to  the  war 
that  overthrew  Athens.  Corinth  had  sent  a  colony  to 
Corcyra  (Corfu),  and  Corcyra  had  established  a  colony  at 
Epidamnus  in  Illyria,  taking,  however,  a  leader  from 
Corinth,  A  war  of  factions  broke  out  at  Epidamnus,  those 
In  the  city  being  assisted  by  the  Corcyrssans,  those  who 
bad  been  driven  out  being  aided  by  the  Corinthians.  The 
Coroyrffians  defeated  the  Corinthians  in  a  naval  battle  (b.  c. 
435).  The  latter  prepared  to  revenge  their  defeat,  and  as 
they  were  in  alliance  with  the  Laoedsemonians,  the  Cor- 
cyrssans applied  to  the  Athenians  for  help.  To  avoid 
breaking  the  tmee  the  Athenians  made  only  a  defensive 
alliance.  In  the  next  battle  the  Corinthians  were  victor- 
ions,  and  a  small  Athenian  squadron  interfered  to  save  the 
Corcyrssans.  A  renewal  of  the  battle  was  about  to  take 
place  when  twenty  more  Athenian  vessels  appeared. 
Thinking  these  to  be  the  advanced  guard  of  a  large  fleet, 
the  Corinthians  retired,  and,  although  not  attacked,  re- 
turned home.  These  events  oocurred  b.  c.  432.  The  Cor- 
inthians, with  Perdiocas  of  Maoedonia,  induced  Potidsaa, 
a  tribntary  of  Athens,  to  revolt.  The  Hegarians  also 
complained  that  Athena  excluded  them  from  her  portB. 
The  Lacedaemonians  were  urged  by  their  allies  to.  declare 
war  against  Athens.  War  was  determined  upon  at  Sparta 
B.  c  431,  although  it  was  precipitated  by  a  treacherous 
attack  of  Thebea  upon  Platsea.  This  war  was  one  of  racei 
and  of  principles ;  Athens  represented  the  Ionian  tribes, 
democracy,  and  progress;  Sparta,  the  Dorians, aristocracy, 
and  conservatism.  Athens  was  a  maritime  power,  and 
controlled  Eastern  and  Asiatic  Greece  and  most  of  the 
islands ;  Sparta  was  a  land  power,  and  controlled  Western 
Greece,  Southern  Italy,  and  Sicily,  The  stataa  with 
Athens  were  mainly  subject  allies;  those  with  Sparta  con- 
stituted a  voluntary  confederacy.  Athens  had  great  finan- 
cial resources;  Sparta  depended  upon  occasional  <)bntri- 
butions.  The  Peloponnesiana,  except  Argos  and  Achaia, 
were  with  Sparta,  hence  the  name  of  the  Peloponnesian 
war.  It  may  be  divided  into  three  perioda:  (1)  From  its 
beginning  to  the  Peace  of  Nioias  (b.c.  431-421);  (2)  from 
the  peace  to  its  rupture  by  the  Spartans  (421-413) ;  (3) 
from  this  rapture  to  the  oaptnre  of  Athens  (413-404). 
Pericles  pursued  a  defensive  policy,  and  induced  the  rural 
population  to  retire  within  the  walls  of  Athens  while  Ar- 
ohidamus,  the  Spartan  king,  ravaged  the  country.  The 
Athenians  sent  out  expeditions  to  retaliate,  and  made 
preparation*  for  a  long  war.  The  invasion  of  Attica  was 
repeated  in  430  B.  c,  and  a  plague  carried  off  one-fonrth 
of  the  people  in  Athens.  The  people  became  dissatisfied 
with  Periclea,  but  soon  restored  him  to  power.  The  epi- 
demio  carried  off  many  of  his  friends  and  members  of  bis 
own  family.  Depressed  by  his  afflictions  and  weakened  by 
the  disease,  be  died  of  a  lingering  fever.  Athens  thus  loat 
her  greatest  statesman  and  orator  (b.  c.  429).  Nicias  be- 
came the  military  leader,  and  was,  upon  the  whole,  aue- 
eessful,  althoagh  the  Peloponnesiana  invaded  Attica  five 
times  in  seven  years.  In  B.  c.  429  the  memorable  siege  of 
Platiea  began.  It  was  taken  in  427,  and  the  Laoedasmon- 
ians  put  every  prisoner  to  death.  The  town  was  trans- 
ferred to  the  Tbobans,  who  utterly  destroyed  it.  Mitylene 
in  Lesbos  revolted  from  the  Athenians,  and  domestic  dis- 
sensions led  to  its  surrender  to  the  Atheniana.  It  nar- 
rowly escaped  the  fate  of  Platsea  proposed  for  it  by  the 
low  Athenian  demagogue  Cleon.  Beenea  of  horror  were 
enacted  by  the  popular  party  at  Corcyra  about  this  time. 
In  B.  c.  425  bad  weather  detained  an  Athenian  fleet  at 
Pylus  In  Messenia.  Demosthenes,  an  active  officer,  threw 
up  a  rude  fortification,  and  remained  there  with  five  ships 
and  200  hoplilns.  A  large  Lacedesmonian  fleet  and  army 
were  unable  to  dislodge  bim ;  and  whilo  preparing  for  a 
aeeond  attack  an  Athenian  fleet  appeared,  defeated  the 
Lacediemonian  fleet,  and  blockaded  their  army  on  the 
iaiand  of  Sphnctcria.  The  Spartans  at  lost  proposed  a 
peace,  but  Cleon  indnocd  the  Athenians  to  demand  ex- 
travagant terms.  Hostilities  were  renewed,  and  the  Athe- 
nians made  but  little  progress.  Demosthenes  made  un- 
favorable reports,  and  the  Atheniana  blamed  Cleon  for 
preventing  tnem  from  making  peace.  He  made  boasts  of 
what  he  would  do  if  he  were  general,  was  taken  at  hia  word, 


and  through  ridionle  was  compelled  to  lead  the  force  aent 
to  aaaiat  Demosthenes.  Cleon  promised  to  lake  Sphacteria  in 
twenty  daya,  and  either  kill  or  bring  all  the  Laeedssmoniana 
to  Athena.  Fortune  favored  bim.  Demosthenes  had  pre- 
pared all  things  for  the  attack,  and  Cleon  arrived  in  time 
to  share  the  glory.  Of  the  420  Spartans,  292  aurrendered, 
and  the  prestige  of  Sparta  was  destroyed.  Cleon  literally 
ftilfilled  his  promise.  Pylns  was  garrisoned  with  Mes- 
senians,  and  the  Spartans  repeatedly  proposed  peace,  but 
the  elated  Athenians  declined.  In  B.  c.  424  they  were  de- 
feated at  Delinm  in  Boeotia,  and  met  with  severe  losses 
in  Thrace.  Braaidaa,  the  Lacedaemonian,  waa  very  suo- 
cessfnl  in  Maoedonia  and  Cbalcidice.  He  gained  Ampbip- 
clis  before  Thucydides  could  bring  assistance  from  Thaaos, 
and  hence  the  latter  waa  baniabed.  Cleon  waa  diagraoe- 
fully  defeated  by  Braaidaa  before  Ampbipolia  (b.  c  422), 
when  both  oommandera  fell.  Pleiatoanax,  the  Spartan 
king,  and  Nioiaa  in  b.  c.  421  concluded  a  peace  for  fifty 
yeara,  called  the  "  Peace  of  Nioias."  The  hatred  of  Corinth 
to  Athens,  and  the  influence  of  the  brilliant  but  profligate 
Alcibiadea  at  Athena  prevented  a  aincere  peace,  and  led 
to  the  renewal  of  the  war.  The  Athenians  assisted  Argos, 
and  (b.  c.  418)  Argives  and  Atheniana  were  defeated  at 
Hantinea  by  the  Spartans  without  mptaring  the  peace. 
In  b.  0.  416  the  Atheniana  conquered  Melos  and  practised 
horrible  crueltiea.  In  B.  c.  416,  Segesta  and  Selinna  in 
Sicily  had  a  quarrel ;  Syracuse  assisted  Selinns,  and  So- 
gesta  appealed  to  Athena  for  aid.  Aleibiadea  favored  tha 
appeal,  and  an  armament  was  prepared.  Tbe  mntilation 
of  the  Hermss  or  marble  statues  of  Hermes  in  the  atrsets 
of  Athens  arouaed  the  anperstitioaa  terrora  of  the  Athe- 
niana, and  arreated  the  Bailing  of  the  fleet.  Aleibiadea  waa 
charged  with  this  crime  and  the  profanation  of  the  Eleasin- 
lan  mysterieV  He  dented  tbe  crime,  but  was  refused  the 
immediate  investigation  he  demanded.  The  fleet  sailed 
under  Nicias,  Aloibiades,  and  Lamaohna,  and  was  intended 
to  extend  Athenian  influence  in  Sicily.  Aloibiades  was  re- 
called to  stand  hia  trial,  hot  escaped  to  Sparta  and  revealed 
the  plan  of  the  Atheniana.  Ho  waa  condemned  to  death 
in  hia  absence.  Lamachns  and  Nioiaa  had  bean  partly 
auccesaful  in  Sicily,  baring  taken  Catana  and  Naxos  and 
defeated  the  Syracusans.  The  siege  of  Syracuse  took 
place  the  next  year,  reinfoicements  having  arrived  from 
Athens.  Lamachus  died,  and  Nicias  seemed  on  the  point 
of  aucoeat  when  affaira  wer«  changed  by  the  arrival  of 
Gylippua,  the  Spartan  commander,  and  the  Atheniana  wer« 
really  the  besieged  party.  ReinforccAients  were  sent  to 
Nicias  under  Demosthenes  and  Entymedon.  The  Spartans 
openly  broke  the  peace  (b.  c.  413)  by  invading  Attica. 
Disaster  and  disease  overtook  the  Athenian*  at  Syraeiue. 
They  prepared  to  abandon  their  position,  when  an  eclipse 
of  the  moon  occurred  and  deterred  them.  In  a  battle  by 
land  they  were  victorious,  but  at  lea  they  were  defeated 
and  Enrymedon  was  slain.  In  a  second  naval  battle  in 
the  harbor  they  wore  again  defeated.  Tbe  army  of  40,000 
men  now  attempted  to  retreat,  but  they  were  pursued,  aeat- 
tered,  and  at  last  compelled  to  surrender  at  discretion. 
Nicias  and  Demosthenes  were  put  to  death,  and  tbe  sol- 
diers were  reduced  to  slavery.  This  disaster  was  a  tsrribla 
blow  to  Athens.  Her  alliea  in  Aaia  and  the  iaiands,  except 
Samos,  throw  off  the  yoke.  For  a  time  the  Spartan  fleet 
was  Bttcoessful,  but  again  the  tide  turned  in  favor  of  the 
Athenians.  Aloibiades  had  loat  the  confidence  of  the 
Lacednmonians  and  escaped  to  the  Persians.  He  sepa- 
rated the  Peloponncsians  and  tbe  Persians,  and  secured 
his  own  restoration  and  a  change  of  government  through 
hope  of  Persian  aid.  An  oligarchy  of  400  waa  eatabliahed 
at  Athens  b.  c.  411,  but  they  retained  the  power  only  four 
months,  and  the  old  constitution  was  restored.  Tbe  Athe- 
nian fleet  gained  several  rictoriea— one  at  Abydos  by  the 
help  of  Aloibiades.  Tissaphernes,  the  Persian  aatrap, 
changed  his  views  and  arrested  Aloibiades,  but  he  man- 
aged to  eacape.  He  joined  the  Athenian  fleet,  which  de- 
feated the  Lacedaemonians  and  Persians  at  Cyiioua  (b.  c 
410).     Thna  moaters  of  the   Propontia,  they  could  aend 

Erovisions  to  Athens,  although  tne  Lacedaemonian*  held 
lecelea  and  ravaged  the  fields  of  Attica.  The  Athenian* 
rejected  the  Loocdssmonian  offers  of  peaoc,  and  soon  after 
recovered  Selymbria  and  Byiantinm,  chiefly  throngh  Al- 
oibiades, who  was  recalled  to  Athena  and  magnificently  r»- 
ceived.  Cyrus,  the  younger  son  of  Darius  II.,  now  became 
Persian  satrap,  and  Lysander,  ao  able  and  energetic  officer, 
commanded  the  Laeedssmonian  fleet.  Aloibiades  took 
command  of  the  Athenian  fleet,  bnt  acoomplished  little. 
Concn,  his  successor,  was  defeated  by  Callioratidai.  Re- 
inforcements arrived  from  Athens,  and  the  Athenian  fleet 
waa  anccossful  in  a  deaperate  battle  at  Arginosaa  (b.  c.  406), 
Lysnnder  now  became  the  real  although  not  the  nominal 
navarchuB  of  the  Laeedssmoniana,  and  captured  nearly  the 
entire  Athenian  fleet  at  JSgoapotami  (b.  c  40i).  Oonon 
eacaped  with  a  few  veaaeia,  but  3000  or  4000  priaonen  and 
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the  ganerals  were  pat  to  death.  This  rietory  really  oloaed 
the  war.  LraaDder  devastated  Salamii  and  blockaded  the 
Piraiu,  while  the  Pelopoaneeian  army  enoamped  at  the 
gate*  of  Atheaa.  Famine  oompelled  her  to  aurreDder  in 
Har.,  >.  c  404.  She  was  oompletol;  bumbled;  her  walli 
were  demoliahed  to  the  masio  of  the  flute,  her  ships  were 
surrendered,  and  ahe  was  stripped  of  all  her  foreign  pos- 
sessions. Oligarohical  principles  triumphed  with  Sparta, 
and  deoarahiea  with  a  Spartan  harmost  were  appointed  in 
the  Athenian  oities.  At  Athens  a  committee  of  thirty, 
known  as  the  Thirty  Tyrants,  supported  by  a  Laoedsemo- 
nian  garrison,  supplanted  the  democracy,  and  a  reign  of 
terror  ensued.  Throughout  Oreeoe  the  rule  of  Sparta  be- 
eame  mora  emel  than  that  of  Athens  had  ever  been,  and  a 
rarnlsion  of  feeling  ooeurred  in  reference  to  Sparta  and 
Lysander.  Thrasybulus  and  other  exiles  seised  Phyle  on 
Mount  Fames,  took  the  Piraeus,  defeated  the  force  of  the 
Thirty,  and  killed  their  leader,  Critias.  The  Thirty  were 
deposed  and  a  committee  of  ten  was  appointed.  Lysander 
eame  with  a  Laoednmonian  force,  but  was  superseded  by 
King  Pansanias.  Hatten  were  finally  arranged ;  a  gen- 
nai  amnesty  was  proelaimed,  the  obnoxious  laws  were 
changed,  Thrasybulus  and  the  exiles  entered  Athens,  and 
the  democracy  was  restored  (a.  c.  403). 

It  was  at  this  time  that  Socrates,  the  wisest  and  best  of 
the  Sreaks,  a  martyr  for  the  truth,  was  put  to  death  upon 
the  false  oharge  of  infidelity  and  corrupting  the  youth. 
The  Anabaais,  or  expedition  of  Cyrus  the  Younger  to  de- 
throne his  brother,  Artaxarxes,  occurred  B.  c.  401.  Xen- 
ophon  led  back  from  Cunaxa  to  the  sea  the  10,000  Qreeks 
who  were  a  part  of  the  army.  The  weakness  of  Persia 
was  thus  revealed  to  the  Qreeks.  A  war  ensued  between 
Sparta  and  Persia.  Agesilaus  was  called  home  from  Asia 
by  the  troubles  in  Oreeee,  which  were  aided  by  Persia. 
The  Thabans  defeated  the  Spartans  and  slew  Lysander  at 
Haliarttts  (a.  c.  395),  and  oompelled  Pausanias  to  retreat. 
Athens,  Corinth,  Argos,  and  other  states  formed  an  alliance 
with  Thebea  against  Sparta.  Agesilaus  defeated  the  allies 
at  Coronea  (B.  c.  394),  but  Conon  and  Pbarnabaius  de- 
stroyed the  Lacedssmonian  fleet  at  Cnidua,  and  the  Spar- 
tans lost  their  maritime  supremacy.  The  oombined  fleet 
came  to  Qreece,  and  Conon  rebuilt  the  fortifications  of  the 
Pimus  and  the  long  walls.  The  war  continued  with  vary- 
ing success  in  Qreece  and  in  Asia  until  Sparta  induced  Per- 
sia to  impose  a  disgraceful  peace  on  the  Greeks  (e.  c.  387). 
Sparta  now  attaeked  Boeotia,  seized  the  citadel  of  Thebes 
by  treaebery,  and  conquered  Olyathus.  Her  power  on  laud 
was  at  its  height  B.  c.  379,  and  her  unpopularity  was  com- 
mensurate. Pelopidaa  and  other  exiles  recovered  Thebei ; 
Athena  and  Thebea  organised  a  oonfederaoy  of  aeventy  oities 
Bgainat  Sparta.  A  war  of  seven  years  ensued,  and  through 
Athenian  Jealonay  of  Theban  aucoesa  the  Peace  of  Callia* 
was  made  (b.  c.  371).  Thebes  refused  to  sign  the  peace  un- 
less acknowledged  as  the  head  of  Bceotia.  In  the  war  that 
ensued,  Epaminondas,  the  great  Theban  commander,  utterly 
defeated  the  Spartans  at  Leuctra  (B.  c.  370).  This  event  elec- 
trified Qreece.  Epaminondas  next  ravaged  Laconia,  estab- 
lished an  Arcadian  confederation  at  the  new  city.  Megal- 
opolis, and  restored  the  Messenians.  Sparta  fell  at  once 
from  her  high  position,  and  even  asked  toe  aid  of  Athena. 
Pelopidaa  settled  diaturbancea  in  Theasaly  and  in  Macedo- 
nia, and  Epaminondas  again  saocessfully  invaded  the  Pe- 
loponnesus. Pelopidaa  with  other  deputies  went  to  the 
king  of  Persia,  who  declared  Thebes  to  be  the  head  of* 
Qreeoe  (b.  c.  36S).  Pelopidaa  was  slain  in  an  expe- 
dition into  Theasaly.  A  war  broke  oat  between  Ella  and 
Areadia,  the  Mantineans  and  Spartans  supporting  the 
former.  Epaminondas  marched  into  the  Peloponnesus  to 
assist  the  Arcadians.  He  gained  a  decisive  victory  over 
the  oombined  force  at  Mantinea  (b.  c.  382),  but  himself  fell 
mortally  wounded.  The  greatness  of  Thebes  began  and 
ended  with  this  able  man.  Peace  was  now  made,  accord- 
ing to  bis  dying  advice.  Oreeoe  was  now  completely  ex- 
hausted by  these  straggles.  Athens  regained  some  of  her 
former  prosperity,  but  lost  much  in  every  way  by  a  war 
with  her  allies,  whose  independence  Persia  oompelled  her 
to  acknowledge  (b.  c  355).  A  new  power  was  now  rising 
in  the  neighborhood  of  Oreeoe.  Macedonia  lay  IT.  of  Thea- 
saly: its  people  were  despised  as  barbarous;  its  kings 
claimed  to  be  of  Hellenic  descent.  Philip,  the  youngest 
ion  of  Amyntaa  II.,  became  king  of  Macedon  B.  c.  359,  at 
the  age  of  twenty-three.  He  took  Amphipolis  and  de- 
feated the  lUyrians.  He  conquered  Pydna,  Potidea,  and 
Thrace  as  far  as  the  Nestus,  thus  gaining  control  of  the 
gold-mine*  of  Pangasus,  which  yielded  him  1000  talents 
annually.  The  Saered  war,  between  Thelws  and  Phoois, 
prepared  the  way  for  Philip's  supremacy.  The  Amphio- 
tyonic  Council  imposed  a  heavy  fine  on  the  Phneiana  for 
cultivating  aaored  soil.  Driven  to  desperation,  they  seised 
Delphi  and  appropriated  the  s|ored  treasure.  Philip  ap- 
peared a«  champion  of  the  Delphio  god,  slew  the  Phooian 


leader,  and  became  master  of  Thessaly.  An  Athenian  army 
prevented  him  from  passing  TharmopylsB.  Demosthenes, 
the  great  Athenian  orator,  now  appeared  as  the  opponent 
of  Philip.  When  Philip  threatened  Olyntbua,  Demoathenea 
infuaed  more  energy  into  tho  Athenians.  His  Olgnthiaci 
and  bis  Philipplet  are  among  his  most  celebrated  orations. 
Olynthus  was  taken  B.  c.  347,  and  many  other  towns  fell 
into  Philip's  hands.  By  deceit  and  bribery  be  gained  as 
much  as  by  war.  He  induced  the  Athenians  to  make  peace, 
but  excluded  the  Phooions,  who  aoon  surrendered.  They 
were  ruined,  aud  the  Amphictyonic  Council  at  Delphi  gave 
him  the  seat  of  which  the  Pbociana  were  deprived.  Ue 
shared  in  the  honor  of  presiding  at  the  Pythian  games,  and 
in  B.  c.  346,  Macedon  became  the  leading  state  of  Qreece. 
His  attempts  on  Byiantium,  Perinthus,  and  the  Cherso- 
nesus  were  successfully  resisted  by  aid  of  the  Athenians. 
He  came  into  Qreece  to  conduct  a  sacred  war  against  Am- 
phissa,  but  seised  Elatea,  showing  that  he  aimed  at  Boeotia 
and  Attica.  Demosthenes  aroused  the  Athenians  to  resist- 
ance. They  united  with  the  Theban*,  and  on  Aug.  7,  B.  c. 
388,  was  fought  the  battle  of  Chaerooea,  which  crushed  the 
liberties  of  Qreece.  Philip  treated  Thebes  with  severity, 
but  ofi'ered  advantageous  terms  of  peace  to  Athens.  A 
congress  of  Greek  states,  except  Sparta,  met  at  Corinth, 
declared  war  against  Persia,  and  appointed  Philip  eomman- 
der-in-cbief.  While  making  preparations  for  the  expedi- 
tion he  was  assassinated,  and  his  son  Alexander,  then 
twenty  years  old,  succeeded  him.  lie  was  thoroughly  edu- 
cated in  every  respect.  The  courage  and  energy  he  dis- 
played secured  his  appointment  as  leader  of  the  expedition 
against  Peraia-  He  suppressed  disturbaoces  in  Thrace  and 
Illyria.  Thebes  rerolled,  and  was  utterly  destroyed,  save 
Pindar's  house,  and  the  inhabitants  reduced  to  slavery. 
Greece  was  terror-struck,  and  leaving  Antipater  as  regent 
he  set  out  for  Asia  with  35,000  soldiers  (b.  c.  334).  Ha 
marched  along  the  coast  of  the  Propontis,  and  defeated 
the  Persians  at  the  river  Qranious.  Turning  S.,  he  took 
Sardia,  then  Ephesus,  Magnesia,  Miletus,  and  many  other 
places.  In  the  spring  he  received  reinforcements  at  Qor- 
dium,  marohed  E.  without  resistance  until  he  reached  Issus, 
where  he  defeated  the  immense  army  of  Darius,  600,000 
strong.  He  conquered  Phienicia  and  Egypt  in  twenty 
months.  With  47,000  troops  he  marched  towards  the 
centre  of  the  empire,  and  encountered  and  defeated  the 
immense  army  of  Darius  about  20  miles  from  Arbela.  The 
capitals,  Babylon,  Susa,  and  Peraepolis,  with  their  enormous 
treasures,  surrendered.  Three  years  were  spent  in  conquer- 
ing the  N.  E.  provinces  of  the  Persian  empire,  and  then 
Alexander  advanced  into  India,  oonqoered  Porus,  and 
overran  what  is  now  called  the  Punjaub.  His  army  re- 
fused to  go  farther  than  the  Hyphasis  (SutleJ),  and  he 
then  descended  tho  Indus,  and  after  terrible  sufferings  re- 
turned to  Perscpolis.  At  the  height  of  his  power,  he 
now  meditated  tne  conquest  of  Arabia.  After  a  banquet 
given  in  connection  with  the  preparations  he  was  seized 
with  a  fever  and  died  (June  28,  B.  c.  323).  His  plans 
perished  with  him,  and  his  empire  was  divided  among 
his  generals.  Philip  Arrhideeus,  his  half-brother,  was 
proclaimed  king,  reserving,  however,  to  Alexander's  child 
by  Boxaua  (whom  he  had  also  married),  if  a  son,  a 
share  in  the  empire.  Perdiccas  eventually  became  the 
guardian  of  Philip,  Roxana,  and  her  aon  Alexander, 
but  waa  murdered  in  Egypt.  Antipater  now  became 
regent;  Ptolemy  received  Egypt;  Seleucus  took  the  satrapy 
of  Babylon ;  and  Antigonus  had  Susiana,  Phrygia,  Lycia, 
and  Pamphylia.  Harpalus  had  wasted  the  roy^  treasures 
at  Ecbatana,  and  fled  when  Alexander  returned  from  the 
East.  Demosthenes  waa  falsely  accused  of  receiving  a 
bribe  from  Harpalus  at  Athens,  and  was  fined  and  impris- 
oned, but  managed  to  escape.  Upon  the  death  of  Alexan- 
der, Hyperides  in  Athens  and  Demosthenes  in  exile  endeav- 
ored to  arouse  the  Qreeks  to  revolt,  but  only  the  smaller 
states  joined  Athens.  Antipater  took  refuge  in  Lamia,  but 
was  reinforced,  and  defeated  the  allies  at  Crannon  in  Thes- 
saly (b.  c.  322).  Demosthenes  had  been  reoalled  to  Athens, 
but  was  now  demanded  as  one  of  the  conditions  of  peace. 
He  escaped  to  Calaurea,  and  in  the  temple  of  Poseidon  took 
poison  and  died.  Antipater  died  aoon  after,  leaving  the 
regency  to  Polyaperehon,  and  not  to  hia  aon  Cassander. 
He,  however,  shortly  became  regent,  and  murdered  Olym- 
pias,  and  finally  Roxana  and  her  son.  Various  changea 
occurred  in  tho  Eaat.  After  the  death  of  Cassander,  Mace- 
donia changed  rulers  repeatedly  and  rapidly,  until  Antig- 
onus Qonatas  gained  control  of  nearly  all  Greece.  Hia 
oppression  caused  the  revival  of  the  Achaean  league  (251 
B.C.).  It  was  originally  for  religions  purposes;  it  now 
embraced  Athens,  Corinth,  Megara,  .Sgina,  Balamis,  and 
the  Peloponnesus,  except  Sparta,  El  is,  and  a  few  others. 
In  b.  c.  221,  Sparta  opposed  the  league,  but  by  the  aasist- 
ance  of  the  Macedonians  was  completely  defeated.  An 
^tolian  league  had  been  formed  in  Central  Oreeoe  wUoh 
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defeated  the  AohnanB,  and  Philip,  king  of  Macedonia,  was 
ealled  in  by  the  latter.  He  gained  soreral  Tietoriei,  hat 
soon  made  peace.  Siding  with  Carthage  in  her  struggle, 
he  was  defeated  by  the  Romans.  Philopoemen  led  the 
Achseans  and  defeated  the  LacedsBmonians,  allies  of  Rome. 
The  Romans  made  peace  and  retired,  bnt  at  the  close  of 
the  Second  Panio  war  they  declared  war  against  Philip, 
and  both  the^tolian  and  the  Aohsaan  leagues  joined  them. 
He  was  defeated  at  Cynoscephalse  (b.  c.  197),  and  bis  su- 
premacy was  destroyed.  Flaminias  proclaimed  the  freedom 
of  Greece  (b.  c.  196).  The  ^toliau  league  was  crushed 
(b.  c.  189).  Perseus  succeeded  Philip  (b.  c  179).  War 
broke  oat,  and  L.  ^milins  Paul  us  defeated  Perseus  at  Pydna 
(b.  c.  ItS),  and  led  bim  to  Rome  to  adorn  his  triumph. 
Thus  ended  the  Macedonian  empire,  and  Macedon  became 
a  Roman  province.  Sparta  appealed  to  Rome  against  the 
Achseana,  and  in  B.  c.  147,  Roman  commissioners  decided 
that  Sparta,  Corinth,  and  all  the  cities  except  those  in 
Aohaia  should  be  independent.  Riots  ensued  in  Corinth, 
and  the  commissioners  barely  escaped.  A  second  embassy 
was  insulted,  and  Rome  declared  war.  Metellus  defeated 
the  Corinthian  leader,  Critolaus,  and  Mummius  overthrew 
his  successor,  Dinus,  near  Corinth.  The  inhabitants  of  the 
city  were  reduced  to  slavery,  its  priceless  treasures  of  art 
were  carried  away,  and  the  city  woa  consigned  to  the  flames. 
Oreece  perished  B.  c.  14S,  and  henceforth  was  only  a  prov- 
ince of  the  Roman  empire  under  the  name  of  Ackaia. 
Greece  was  conquered,  but  her  oiviliiation  and  caltare  con- 
quered Rome : 

Oracta  capta  ftnm  ctctorem  eeM,  tt  aria 
hautU  agrtiU  Latio. 

Hexrt  C.  Camiroh. 
Greece,  Modern^  oontiaued  to  form  a  part  of  the 
By  lantine  Empire  until  the  time  of  the  fourth  crusade  (A.  D. 
1203).  The  old  empirv  was  then  broken  up,  and  its  prov- 
inces divided  among  the  Prankish  princes.  The  dake- 
dom  of  Athens  belonged  saecessively  to  several  different 
families,  from  A.  D.  1205  to  1453,  when,  on  the  fall  of  Con- 
stantinople, Greece  came  under  the  Moslem  yoke.  After 
the  signal  defeat  of  the  Turks  at  Vienna  (a.  d.  1684)  the 
Venetians  Joined  the  Christian  league,  and  with  a  powerful 
fleet,  under  the  command  of  Francesco  Morosini,  invaded 
Greece,  conquered  the  Peloponnesus,  and  took  possession 
of  Athens  (a.  d.  1687).  It  was  during  the  bombardment 
of  the  citadel  by  the  Venetians  at  this  time  that  the  Par- 
thenon, in  which  the  Turkish  garrison  hod  stored  their 
Sowder,  was  shattered  by  aa  explosion.  But  the  Venetians 
id  not  take  much  trouble  to  keep  what  they  had  won.  It 
was  .warcely  a  dozen  yoars  ere  they  abandoned  Athens,  and 
by  A.  D.  1718  the  whole  of  Greece  was  again  in  the  power 
of  the  Tarks.  For  a  century  longer  the  Greeks  groaned 
under  this  cruel  despotism.  Bnt  in  the  spring  of  1821  the 
war  of  independence  began.  The  first  battle,  fought  on  June 
19,  was  disastrous  for  the  Greeks.  Prince  Alexander  Vpse- 
lantes  was  defeated,  with  the  loss  of  400  men,  most  of  whom 
were  among  the  noblest  and  bravest  youth  of  the  country. 
In  Jan.,  1822,  the  first  national  oasembly  met  at  Epidaurus 
and  framed  a  provisional  constitution.  In  the  same  year 
occurred  the  terrible  msssoore  in  Soio,  by  which  the  popu- 
lation of  that  beautiful  island  was  reduced,  in  less  than 
twelve  monthf,  from  120,000  to  not  more  than  16,000  souls. 
This  year  was  also  marked  by  several  gallant  and  success- 
ful exploits  of  the  little  Greek  nary,  especially  by  the 
burning  of  the  flagship  of  the  Tnrkish  oommander  by  the 
flreships  of  Admiral  Canares.  The  slaughter  of  Scio  was 
thus  at  least  partly  avenged,  for  the  Turkish  admiral,  who 
perished  in  dreadful  agonies  in  (bis  engagement,  was  the 
same  who  had  led  the  bloody  expedition  against  that  ill- 
fated  island.  The  next  year  (1823)  witnessed  the  bold  and 
successful  midnight  attack  upon  the  Turkish  camp  at  Car- 
penesion,  in  which  800  Turks  were  slain,  with  a  loss  of  only 
50  on  the  part  of  the  assailants.  But  among  these  50  was 
the  heroic  Suliote  chief  himself,  Marcos  Botiares.  It  was 
in  this  year  also  that  Lord  Byron  arrived  in  Greece,  or 
rather  in  the  Ionian  Islands,  where  ho  spent  five  or  six 
months  in  correspondence  end  preparations.  He  arrived 
in  Missolonghi  on  Jan.  5,  1824,  and  d.  there  on  the  10th 
of  the  following  April.  It  was  there  that  he  wrote,  on  Jan. 
22,  his  thirty-sixth  birthday,  those  melancholy  lines  begin- 
ning with  "  My  days  are  In  the  yellow  leaf,"  and  ending 
with  what  seems  like  a  presentiment  of  his  approaching 
death.  The  funeral  services  were  held  in  the  same  church 
where  the  body  of  the  brave  Botiarcs  was  resting,  and  aa 
eloquent  oration  was  pronounced  by  Mr.  Tricoupes,  the 
historian  of  the  Greek  revolution,  and  for  many  years  the 
representative  of  Greece  at  tho  court  of  SL  James.  In 
Apr.,  1825,  this  important  fortress  fell  before  the  army  of 
Ibrahim  Pasha  after  a  gallant  defence  and  many  initanoea 
of  heroio  valor  worthy  of  Marathon  and  Tbermopylse. 
Hearly  the  whole  of  Greece  was  now  at  the  mercy  of  the 
Turks.    In  July  of  this  year  they  laid  siege  to  Athens, 


which  afler  an  obstinate  resistance  fell  into  their  hands  in 
June  of  tho  following  year.  The  canse  of  Greek  independ- 
ence seemed  now  hopeless,  unless  tho  Christian  powers  of 
Europe  should  interpose  in  her  behalf.  After  many  unsuc- 
cessful embassies  on  the  part  of  Greece,  and  much  fruitless 
correspondenee  between  the  oonrta  of  England,  France,  and 
Russia,  a  trea^  was  at  last  signed  in  London  on  July  6, 
1827,  by  the  plenipotentiaries  of  these  three  powers,  pro- 
viding that  an  immediate  armistieo  should  be  established 
between  Turkey  and  Greece,  and  proposing  to  place  Greece 
on  the  footing  of  a  tributary  province,  with  the  right  to 
choose  her  own  governors.  Greece  was  in  no  condition  to 
reject  these  humiliating  terms;  bat,  happily  for  her,  the 
Porte  was  too  prond  or  too  obstinate  to  accede  to  them. 
The  sultan's  government  indignantly  resented  any  inter- 
ference, and  even  refused  to  receive  a  written  eommuniea- 
tion  from  the  allied  powers.  These  last  now  perceived  that 
they  must  either  adopt  more  rigorous  mcasnres  or  else  stand 
before  the  world,  in  a  very  humiliating  position.  They  at 
once  augmented  their  fleets  in  the  Mediterranean,  and  in- 
structed Admiral  Codrington,  who  was  chief  in  command, 
to  prevent  the  landing  of  any  more  hostile  troops  upon  the 
soil  of  Greece.  Ibrahim  Pasha,  the  commander  of  the 
Turco-Egyptian  fleet,  reftised  to  comply  with  this  demand. 
His  force,  consisting  of  120  vessels,  including  79  ships  of 
war,  and  carrying  more  than  2000  guns,  was  lying  in  the 
harbor  of  Navarino.  On  OcL  20  the  allied  fleets  consist- 
ing of  only  26  vessels,  and  carrying  about  1300  guns,  en- 
tered the  harbor,  but  without  intending  to  make  an  imme- 
diate attack.  This  was  brought  on,  however,  by  the  enemy, 
who  fired  upon  a  boat  sent  with  a  flag  of  truce,  and  killed 
several  persons.  After  a  bloody  action  of  three  or  four 
hours  the  allies  gained  a  complete  victory.  The  Tarkish 
squadron  was  almost  annihilated.  Not  more  than  twenty 
or  thirty  vessels  remained  in  a  sailing  condition :  the  rest 
were  either  burned  or  driven  ashore.  This  was  a  decisive 
blow ;  the  freedom  of  Greece  was  now  secure.  But  the 
triumph  was  embarrassing  to  the  victors.  It  was  not  their 
policy — at  least  not  that  of  France  and  England — to  weaken 
so  fatally  the  Ottoman  power.  The  king  of  England,  in  bis 
address  to  his  Parliament,  expressed  bis  regret  at  "this 
unfortunate  collision  with  an  ancient  ally."  The  duke  of 
Wellington  spoke  of  it  as  an  "  untoward  event."  But 
Greece  was  exultant.  It  was  nearly  two  years,  however, 
before  hostilities  entirely  ceased,  the  last  battle  having  been 
fonght  in  Boeotia  on  Oct.  7,  1820.  In  this  engagement 
Prince  Demetrius  Ypselantes,  the  brother  of  him  who  was 
so  disastrously  defeated  in  the  first  battle  of  the  war,  gained 
a  brilliant  victory  over  a  Turkish  force  of  7000  men. 

What  was  to  be  done  with  the  liberated  territory  f  At 
the  close  of  the  war  the  goremment  was  in  the  hands  of 
the  Count  Capo  d'Istria,  who  had  left  the  Russian  service 
and  assumed  the  presidency  of  Greece  at  the  beginning  of 
the  year  1828.  When  tho  protecting  powers  had  at  last 
come  to  an  agreement  to  erect  Greece  into  an  independent 
kingdom.  Prince  John  of  Saxony,  a  aeholar  and  a  poet,  bad 
the  first  oSer  of  the  throne.  Upon  bis  refusal,  Pnnee  Leo- 
pold of  Baxe-Coburg  was  the  next  ohoice  of  the  guardians 
of  Greece.  lie  accepted  the  crown  on  certain  conditions, 
bnt  some  of  these  conditions  being  unacceptable  to  the 
allies,  and  other  difficulties  arising,  ho  soon  resigned  the 
honor.  He  was  nominally  king  of  Greece  only  from  Feb. 
^1  to  May  22, 1830.  Both  these  prinees  afterwards  enjoyed 
prosperous  and  peaceful  reigns,  the  former  as  king  of  Sax- 
ony (1854-73),  and  the  latter  at  king  of  Belgium  (1831- 
65).  In  October  of  the  fallowing  year  tbe  president,  Capo 
d'Istria,  was  atsassinatcd  at  Nauplia.  This  event  accele- 
rated tbe  negotiations  of  th^  protecting  powers,  and  their 
third  choice  fell  on  Otho,  second  son  of  Louis,  king  of  Ba- 
varia, This  ohoice  was  solemnly  ratified  by  the  national 
assembly  of  the  Greek  people,  and  in  Feb.,  1833,  the  young 
prince,  then  not  quite  eighteen  years  of  age,  arrived  at 
Kauplia,  then  the  seat  of  government.  A  Bavarian  re- 
gency managed  the  government  until  1835,  in  which  year 
Otho,  now  twenty  years  of  age,  assumed  tbe  reins  of  gor- 
emment and  transferred  the  capital  to  Athens.  For  ten 
years  Oreece  was  governed  by  the  house  of  Bavaria  with- 
out a  constitution.  The  Greeks  have  never  been  lovers  of 
despotism,  and  during  all  the  stormy  period  of  the  revolu- 
tion the  forms  of  constitutional  government  had  been  gen- 
erally observed.  After  much  discontent  and  several  un- 
successful insurrections  the  will  of  the  people  at  last  ex- 
pressed itself  in  a  manner  not  to  be  resisted.  On  the  night 
of  Sept.  14, 1843,  the  palace  of  Otho  was  surrounded  by  the 
entire  garrison  of  the  capital  and  a  crowd  of  excited  oiti- 
lens.  Gen.  Kalerges,  who  eoramanded  the  military  foroe, 
informed  His  Majesty  that  they  had  come  to  demand  a 
constitution,  and  that  they  should  remain  until  their  de- 
mand was  granted.  There  was  no  alternative;  the  king 
promised  to  oall  a  national  assembly  at  once  to  frame  a  eon- 
sUtution;  and  thus  in  one  autumn  night,  without  a  drop 
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of  bloodahed  or  kn  aot  of  Tiolcnoe,  Greece  beeame  a  oon- 
ttitutional  kingdom.  The  national  auembly  met  on  Nov. 
20;  ila  diacuniooB  on  the  artiolei  of  the  oonatitulion  oon- 
tiDued*  nntil  Har.  14,  ISil ;  and  on  the  16th  of  the  same 
month  the  constitution  wai  deflniUvely  adopted  and  re- 
ceived the  rojal  lignatnre.  Amid  frequent  complaints  and 
•everal  conspiracies  Otho  administered  the  goTcmment  un- 
der— perhaps  sometimes  over — this  constitution  for  twenty 
yean  longer.  But  in  Oct.,  1882,  white  the  king  and  queen 
were  iodolging  themselTes  in  a  short  excursion  in  the  royal 
yacht  among  the  beautiful  islands  of  the  JBgean,  Qreeoe 
decided  to  change  her  master;  and  when  their  Majesties 
returned  after  about  ten  days  they  were  met  in  the  harbor 
of  Salamis  by  a  deputation,  who  informed  them  that  the 
throne  of  Qreeoe  had  been  declared  Tacant,  and  that  the 
provisional  goremment  would  not  allow  them  to  come  on 
shore.  The  royal  pair  were  obliged  to  exchange  their 
yacht  for  a  British  man-of-war,  which  bore  them  safely  to 
Venice,  whence  they  proceeded  to  the  oapital  of  Bavaria. 
Otho  had  no  son  to  whom  ho  could  bequeath  his  reserred 
rights  to  the  throne.  On  Deo.  1,  the  provisional  govern- 
ment issued  a  decree  ordering  the  election,  by  universal 
suffrage,  of  a  new  constitutional  king.  The  vote  resulted 
in  the  almost  unanimous  choice  of  Prince  Alfred,  eroond 
son  of  Victoria,  queon  of  England.  Out  of  241,202  votes 
he  received  230,016.  Out  of  every  44  votes,  4S  wore  polled 
for  him.  He  was  accordingly  offlcially  proclaimed  the  con- 
stitutional king  of  Qreece,  elected  by  the  sovereign  will  of 
the  Qreek  people.  But  former  treaty  stipulations  between 
the  three  protecting  powers  forbade  that  any  member  of  the 
royal  family  of  either  should  ever  wear  the  crown  of  Qreece. 
A  joint  protocol  of  the  three  powers,  dated  May  27,  1863, 
declared  like  throne  of  Qreeoe  still  vacant,  and  on  June  6 
another  similar  protocol  offered  the  crown  to  Prince  George 
of  Denmark,  seeond  son  of  King  Christian  IX.,  and  younger 
brother  of  Alexandra,  prinoess  of  Wales.  He  accepted  the 
offer  on  condition  that  the  Ionian  Islands,  which  had  been 
since  IS14  a  nominal  republic  nnder  the  protection  of  the 
British  crown,  should  be  annexed  to  the  kingdom  of  Qreeoe. 
The  protecting  powers  assented  to  this  condition,  and  the 
national  assembly  of  Qreece  ratified  tho  whole  proceeding, 
and  declared  the  prince  already  of  age,  though  he  yet 
wanted  six  months  of  having  completed  his  eighteenth 
year.  Near  tho  end  of  Oot.,  1863,  King  George  I.  arrived 
in  Athens,  and  took  possession  of  his  throne.  On  Oet.  27, 
1867,  he  was  married  to  Her  Royal  Highness  the  princess 
Olga,  daughter  of  the  grand  duke  Constantino  and  niece 
of  Alexander  II.,  emperor  of  Russia.  Four  children,  three 
sons  and  one  daughter,  give  good  security  that  no  future 
trouble  will  arise  in  regard  to  the  succession  to  the  throne. 

A.  N.  Arhold. 

Greece*  post-r.  and  tp.  of  Monroe  co.,  N.  T.,  on  Lake 
Ontario.  The  township  contains  Charlotte,  the  port  of  Roch- 
ester, and  numerous  other  villages.  Pop.  of  Greece  ▼.  737 ; 
of  tp.  4314. 

Greece  City,  post-v.  of  Butler  eo..  Pa.,  i  milei  from 
Butler,  at  the  extreme  end  of  the  lower  oil-region.  It  has 
1  school,  a  church,  a  bank,  2  hotels,  I  temperance  paper,  and 
31  operaUng  oil-wells.     Pop.  about  400.     Ed.  "RsviBW." 

Greek  Chnreh«    I.  ffamt  and  Exuhi. — The  full  title 

is  the  Holy  Oriental  (or  Etutem)  Orthodox  CatMic  Apoe- 
tolie  Ckmni.  The  words  Holj/  Catkolie  Apotldlie  are  de- 
rived from  the  Nicene  Creed,  and  are  also  claimed  by  the 
Roman  Church  in  an  exclusive  sense.  '  Oriental  or  Eaeter» 
designates  the  origin  and  geographical  territory.  The 
greatest  stress  is  laid  on  the  title  Onkodor,  and  a  special 
festival  is  devoted  to  iU  celebration — ris.  "  Orthodoxy 
Sqnday,"  at  the  beginning  of  Lent,  when  a  dramatic  rep- 
resentation of  the  old  (eoumanical  oounoils  is  given  in  the 
ehaielies,  and  anathemas  are  pronounced  against  heresies. 
The  popular  designation  t^Fsar  Church,  though  not  strictly 
eorreet,  refers  to  the  prevailing  nationality  and  language 
in  which  most  of  its  creeds,  liturgies,  and  theological  and 
ascetic  literature  are  composed  and  its  worship  mainly 
eondneted.*  The  Qreek  Church  embraces,  however,  also 
the  Russian  and  other  Slavonic  nationalities.  It  has  its 
seat  in  Western  Asia  and  Eastern  Europe,  chiefly  in  Tur- 
key, Greece,  Russia,  and  some  parts  of  Austria.  It  never 
spread  southward  and  westward  except  in  a  few  isolated  con- 
gregations of  Greek  merchants  and  colonists,  or  in  connec- 
tion with  the  Rassiaa  eml>assy  (at  Vienna,  Trieste,  Qeaeva, 
Berlin,  Paris,  I^ondon,  New  York).  The  numerical  strength 
of  the  Greek  Chunb  is  estimated  at  eighty  millions,  which 
is  about  one-half  of  the  Roman  Catholic  membership,  and 

*Owlng  to  the  lonjz  connection  with  the  East  Roman  empire 
of  Bnantlum  (New  Rome)  the  Greek  Ungual^  is  now  known  in 
the  East  as  "  Bomalc,"  not  ss  "  Uellenlci*'  and  till  recenUy  the 
Greeks  distinguished  themselves  as  "Biomans"  from  the  sur- 
nanding  Turks.  The  term  r^auc<«  (used  by  Polrblus  ss  eqiil- 
Talent  to  the  Latin  Oraau)  wss  by  the  Greeks  themselves 
always  regarded  as  an  exotic    They  called  themselves  Betteof. 


nearly  equal  to  the  Protestant  popniatlon.  She  Is  behind 
both  in  intelligence,  activity,  and  influence  upon  the  course 
of  history,  but  bos  an  unconquerable  tenacity,  and  may 
hare  an  important  future  through  the  immense  political 
power  of  Russia. 

II.  Divitxon. — The  Qreek  Church  is  divided  into  three 
great  branches :  1.  The  Orthodox  Church  in  TuRKxr,  nn- 
der the  patriarch  of  Constantinople,  with  the  subordinate 
patriarchates  of  Alexandria,  Jerusalem,  and  Antioeh.  Con- 
stantinople, the  city  of  the  first  Christian  emperor  (New 
Rome),  thoagh  now  in  the  hands  of  the  Turk,  is  still  (he 
natural  centre  of  the  whole  Greek  Church,  and  may  be- 
come for  the  Eastern  world,  at  some  futnro  day,  in  Chris- 
tian bands  what  Gregory  Nazianien  eloquently  described 
it  to  be  in  the  fourth  century,  "the  eye  of  the  world,  tho 
strongest  by  sea  and  laad,  the  bond  of  union  between  Enst 
and  West,  to  which  the  most  distant  extremes  from  sU  sidrs 
come  together,  and  to  which  they  look  up  as  to  a  eonimun 
oentre  and  emporinm  of  the  fhith."  2.  The  Orthodox  Church 
in  Russia,  under  the  permanent  Holy  Bynod  of  St.  Petrrs- 
BURO  and  the  cxar,  whose  dominion  now  stretches  in  un- 
broken line  across  the  two  continents  of  Europe  and  Asia. 
The  czar  is  the  personal,  as  Constantinople  is  the  local,  centre 
of  the  whole  Greek  Church,  and  he  keeps  a  lustful  eye  npon 
the  city  of  the  Bosphorns  as  his  future  capital,  where  at  no 
distant  day  there  must  be  a  tremendous  reckoning  with 
Mohammedanism.  S.  The  National  Church  of  the  king- 
dom of  Greeck,  which  since  1883  is  governed  likewise  by 
a  permanent  holy  synod,  bnt  less  dependent  upon  the 
state  than  the  Russian  Church.  4.  Distinct  from  these, 
and  belonging  to  the  Roman  Church,  are  the  United 
Greeks,  scattered  through  Turkey,  Hungary,  Galicio, 
Transylvania,  and  Russia.  They  acknowledge  the  au- 
thority of  the  pope,  and  adopt  the  dogma  of  the  double 
procession  of  tne  Holy  Spirit,  but  are  otherwise  allowed 
to  hold  to  their  ancient  discipline,  marrisge  of  the  lower 
clergy,  eommunio  euh  vtra^va^  leavened  bread,  their  liturgy, 
and  the  use  of  the  Greek  language,  i.  The  Greek,  or 
rather  Oriental  Schiskatics,  Nestorians,  Jacobites,  Arme- 
nians, Maronites,  etc.,  are  separated  from  the  Greek  and 
Latin  Catholio  Church  mostly  on  the  dogma  of  Christ's 
person,  and  have  independent  organisations,  which  rise 
up  as  the  broken  fragments  of  ancient  national  cburohei 
from  surrounding  Hobammedaniim  and  heathenism  in 
Western  Asia  and  Africa. 

III.  Hitorital  Survey. — The  Greek  Church  bos  no  con- 
tinnous  history  like  the  Latin  or  the  Protestant.  She  bos 
long  periods  of  monotony  and  stagnation ;  she  is  isolated 
from  the  main  current  of  progressive  Christendom ;  her 
languages  and  literature  are  little  known  among  Western 
scholars;  she  has  more  interest  for  the  antiquarian  and 
traveller  than  for  the  historian  and  philosopher.  Tet  this 
Church  is  the  oldest  in  Christendom,  and  for  several  cen- 
turies she  was  the  chief  l>earer  of  our  religion.  She  still 
occnpies  the  sacred  territory  of  primitive  Christianity,  and 
claims  most  of  the  apoetolio  sees,  as  Jerusalem,  Antioeh, 
Ephcsns,  and  the  churches  founded  by  Paul  and  John  in 
Asia  Minor  and  Greece.  All  the  apostles,  with  the  exeep- 
tion  of  Peter  and  Pitnl,  labored  and  died  in  the  East. 
From  the  old  Greeks  she  inherited  the  language  and  cer- 
tain national  traits  of  character,  while  she  incorporated 
into  herself  also  much  of  Jewish  and  Oriental  piety.  She 
produced  Che  first  Christian  literature,  apologies  of  the 
Christian  faith,  refutations  of  heretics,  commentaries  of 
the  Bible,  sermons,  homilies,  and  ascetic  treatises.  The 
great  majority  of  the  early  Fathers,  like  the  apostles  them- 
selves, used  the  Oreek  langnage.t  Polycarp,  Ignatius, 
Clement  of  Alexandria,  Origen,  Eusebius,  Athanasius,  Basil, 
Gregory  of  Naiiancen,  Gregory  of  Nysso,  Chrysostom,  Cyril 
of  Jerusalem,  and  Cyril  of  Alexandria,  the  first  Christian 
emperors  from  Constantine  the  Great,  together  with  a  host 
of  martyrs  and  confessors,  belong  to  the  Qreek  communion. 
She  elaborated  the  oecumenical  dogmas  of  the  Trinity  and 
Christology,  and  ruled  the  first  seven  cecnmenical  oounoils, 
which  were  all  held  in  Constantinople  or  its  immediate 
neighborhood  (Nicsea,  Chalcedon,  Ephesus).  Her  palmy 
period  during  the  flrst  five  centuries  will  ever  claim  the 
grateful  respect  of  the  whole  Christian  world,  and  her  great 
teachers  still  lire  in  their  writings  far  beyond  the  confines 
— nay,  even  more  outside  of  her  communion,  as  the  books 
of  Moses  and  tbe  prophets  are  mora  studied  and  better 

fThe  .Tews  were  indeed  converted  before  the  Greeks  r  EXAiinv^ 
but  tbe  Jewish  Christian  churches  passed  over  into  the  Crock, 
and  the  Budority  of  lite  original  Jewish  converts  were  (ireekUh 
Jews  or  Hellenisls.  _. 

lEven  Clement  of  Borne,  Hermas,  Tremens,  Hlppolytus.  and 
others  who  belong  to  tbe  Western  Church,  wrote  In  Greek. 
The  early  popes  wore  Greeks.  The  very  name  of  pope  is  Greek, 
and  belongs  to  every  pastor  in  the  Gsst.    The  Roman  conicre- 

Klion  Itself  was  orliriDSllya  colony  of  Greek  Christians,  Hel- 
les,  and  Jewish  Hellenisu.    In  thu  tenx,  too,  tbe  maxim  of 
Horace  holds  good:  "  Onsc«o  etftafitiM  vietormn  eeptt." 
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understood  among  Christiana  than  among  the  Jews  for 
whom  they  wrote.  But  she  never  materially  progressed 
bsyond  the  standpoint  occupied  in  the  fifth  and  sixth  oen- 
tariea.  Sho  iiaa  no  proper  middle  age,  and  no  Reformation, 
like  Western  Christendom. 

IV.  Wo  may  distinguish  three  period!  in  tbo  history  of 
the  Greek  Church. 

1.  The  cUuiical  or  produetive  period,  the  first  five  or  six 
centuries,  which  has  just  lM«n  oharaoteriud.  The  last 
great  divine  of  the  East  is  John  of  Damascus  (about  730), 
who  summed  up  the  scattered  results  of  the  labon  of  the 
preceding  Fathers  into  a  tolerably  complete  system  of  the- 
ology. Bnt  he  is  an  isolated  phenomenon.  The  process  of 
degeneracy  and  stagnation  had  already  set  in,  and  the  for- 
mer life  and  vigor  gave  way  to  idle  speculationa,  distract- 
ing controversies,  dead  formalism,  and  traditionalism. 

2.  The  Bj/taiitiut  period,  eorresp'onding  to  the  Middle 
Ages  of  the  Latin  Church,  from  the  rise  of  Mohammedan- 
ism to  the  fall  of  Constantinople  {i..  P.  650-1453).  Here 
wa  hare  the  gradual  separation  from  the  West  and  from 
all  progressive  movements;  dependence  on  the  imperial 
oonrt  at  Constantinople :  continuation  of  a  certain  literary 
activity;  philological  and  biblioal  studies  in  slavish  depend- 
ence on  the  Fauiers ;  commentaries  of  (Eonmenius  (a.  d, 
1000),  Thoophylact(t  1107),  Euthymins  Zigabenus  (f  about 
1120);  large  literary  colleotiona,  classical  and  Christian,  of 
Photias  (about  890),  Balsamon,  Zonaras,  Suidas,  and  Si- 
meon Metaphrastes ;  the  liturgical  worka  of  Mazimus, 
Sophronius,  Simeon  of  Thessalonica;  the  Byzantine  his- 
torians; the  image-controversy  (726-842);  inroada  and 
eonqueits  of  Mohammedanism  (since  630)  in  Syria,  Persia, 
Egypt,  North  Africa ;  temporary  suspension  of  the  patri- 
archate* of  Alexandria,  Antiooh,  Jerusalem ;  finally,  the  con- 
quest of  Constantinople  by  the  Turks  and  the  extinction 
of  the  Qreek  empire  (1453),  which  led  to  the  emigration 
of  Qreek  acholars  (Chaloondylas,  Chry soleras,  Pletfao,  Mi- 
chael Apostolius,  Theodore  Gaza,  George  of  Trebiiond,  etc.) 
to  the  West,  the  revival  of  letters,  the  study  of  the  Qreek 
Testament,  and,  aided  thereby,  the  preparation  for  the  Bef- 
ormation.  Yet  during  this  period  of  decline  in  her  orig- 
inal home  the  Qreek  Church  made  a  great  conquest  in  the 
oonversion  of  the  Slavonians — namely,  the  Bulgarians  and 
Russians  (in  the  ninth  and  tenth  centuries),  while  the  Latin 
Church  converted  the  Celtic  and  Teutonic  races. 

3.  The  modem  period,  which  may  bo  dated  from  the 
downfall  of  the  Greek  empire  (1453).  It  presents  in  Asia 
stagnation  and  slavery  under  the  tyranny  of  the  Turks, 
but  with  great  tenacity  and  independence  as  to  all  internal 
affairs ;  in  Europe  rapid  external  growth  through  the  ris- 
ing power  of  Russia,  with  some  reforms  in  manners,  cus- 
toms, and  the  introduction  of  Western  culture ;  protests 
against  Romanising  and  evangelical  movements;  the  or- 
thodox Confeaaion  of  Peter  Mogilas  (1642);  the  Synod  of 
Jerusalem  (1672);  the  Russian  Church;  the  patriarchate 
of  Moscow;  the  reforms  of  patriarch  Nicon  (f  1681),  and 
of  the  osar  Peter  the  Great  (f  1725) ;  the  reaction  of  the 
"Old  Believers"  (Raakolniki);  the  Holy  Synod  of  St. 
Petersburg  (since  1721);  the  New  Qreek  Church  in  Hollas 
(since  1827) ;  modern  influence*  from  the  West;  prospects 
for  the  future. 

V.  Doctrine  and  Theology The  Qreek  Chnroh  is  in  doc- 
trine snbatantially  agreed  with  the  Roman,  but  upon  the 
whole  more  simple  and  less  developed,  though  in  some 
respect*  more  subtle  and  metaphysical.  The  only  serious 
doctrinal  difference  is  that  on  tne  Pbocxssioh  or  the  Holy 
Ghost  (which  see).  She  holds  to  the  leading  principles, 
bnt  r^ecta  many  of  the  consequence*  or  results,  of  Ro- 
man Catholicism.  She  adhere*  to  the  theology  of  the 
Fathers,  and  ignores  the  snooeeding  acholastic  theology  of 
the  Schoolmen,  who  completed  the  Roman  system.  The 
Eastern  theology  is  not  properly  aystematised.  It  re- 
mains rigidly  in  the  fragmentary  state  of  the  old  coun- 
cils. The  resistance  to  the  Western  clause  Jllioque  implied 
»  protest  against  all  further  progress  both  in  truth  and  in 
error,  and  meatnt  stagnation,  a*  well  as  faithful  adherence 
to  the  Tenerable  symbol  of  the  first  and  moat  important  of 
the  oeeamenieal  oounsils.  The  Qreek  theology  is  movt  full 
on  the  doctrine  of  Qod  and  of  Christ,  but  very  defective 
on  the  doctrine  of  man  and  the  order  of  salvation.  The 
East  went  into  all  sorts  of  theological  and  Cbristclogical 
subtleties,  especially  during  the  long  and  tedious  Mono- 
pbysite  oontroversiea,  whii£  found  little  or  no  reaponse  in 
the  West ;  bnt  it  ignored  the  Pelagian  eontrorersiea,  the  de- 
velopment of  the  Anguatinian  and  later  evangelical  theol- 
ogy. It  took  the  moat  intense  Intereat  in  the  difference 
between  otuia  and AypoMaii'*,  the  hmno-otuion,  the  relationa 
of  the  peraons  in  the  Trinity,  the  p«n'«iar««w,  the  relation 
of  the  two  natures  in  Chriat,  the  Nestorian,  Eutyohian,  and 
MoDophyaite  heresies,  but  was  never  aerioualy  troubled  with 
the  queatioos  about  predestination  and  election,  total  de- 
prarity  and  freedom,  vioarioua  atonement,  Justification  and 


imputation,  conversion  and  regeneration,  faith  and  good 
worka,  merit  and  demerit,  vital  union  to  Christ,  and  cog- 
nate doctrines  which  absorbed  the  attention  of  Western 
Chriatendom.  The  cauae  for  thia  difference  must  be  aought 
in  the  prevailing  metaphyaioal,  rhetorical,  and  objectivs 
character  of  the  Eastern  Church,  inherited  partly  from  Asia, 
partly  from  Greece,  as  distinct  from  the  practical,  logical, 
and  subjective  tendency  of  the  Western  cnurches,  which  is 
derived  from  the  Roman  and  the  Teutonic  nationalities.  i 

The  difference  is  illustrated  already  by  the  Nicene  Creed, 
with  its  metaphysical  torma  about  the  Son,  as  compared 
with  the  more  isimplo  and  popular  Apoatles'  Creed,  which 
originated  in  the  West  and  la  very  little  used  in  the  EacL 

VI.  Government. — The  Greek  Church  is  a  patriarchal  oli- 
garchy, in  distinction  from  the  papal  monarchy.  The  epis- 
copal hierarchy  is  retained,  the  papacy  rejected.  The  Vat- 
ican decrees  of  1870  have  intensified  the  separation  be- 
tween the  two  churches.  Centralization  is  unknown  in  the 
East.  The  patriarchs  of  Constantinople,  Alexandria,  Anti- 
ooh, and  Jerusalem  are  equal  in  rights,  though  the  first  has 
a  primacy  of  honor.  The  Eastern  hierarchy  resembles  the 
Jewish  type.  The  Greek  priest  within  the  veil  of  the  aanc- 
tuary  is  concealed  from  the  eyes  of  the  people,  but  in  social 
respects  he  is  nearer  the  people  than  the  Romish  priest. 
Ho  ia  allowed,  and  even  compelled,  to  marry  onee,  but 
forbidden  (o  marry  twioe.  Celibacy  ia  confined  to  bishops 
and  monka.  Abaolntion  is  given  only  in  the  form  of  a 
prayer,  "May  the  Lord  absolve  thee!"  instead  of  the  pos- 
itive form  "  I  absolve  thee."  The  confessional  exists,  but 
in  a  milder  form,  with  leaa  influence  and  abuse,  than  in 
Romanism.  The  laity  are  more  independent,  and  the  Rus- 
sian czar,  like  the  Byiantine  emperor  of  old,  ia  the  head 
of  the  Church  in  bis  dominion.  The  unction  of  confirma- 
tion is  made  to  symbolise  the  royal  pricstbaod  of  every  be- 
liever. The  monaatic  orders,  though  including  many  clergy, 
are  not  clerical  inatitutiona;  the  community  of  Atfaoa  ia  a 
lay  corporation  with  chaplaina. 

The  administration  of  the  churches  as  developed  in  the 
Byzantine  empire  is  most  complicated,  and  inrolvea,  besides 
the  regular  clergy,  an  army  of  higher  and  lower  ecclesias- 
tical offices,  from  the  first  administrator  of  the  church 
property  (ofxiyof  olKw6tiot),  the  superintendent  of  the  aacriaty 
(i<r«v<ii^vXa{),  the  chancellor  or  keeper  of  ecclesiastical  ar- 
chives (o  xapToti»iai),  down  to  the  cleaners  of  the  lamps  (oi 
Xa^waSapioi),  the  bearer  of  the  images  of  saints  (A  fiarrayap^of). 
These  half-clerical  officers  are  divided  into  two  groupa — one 
on  the  right,  the  other  on  the  left;  each  is  subdivided  into 
three  classes,  and  each  class  has  again  five  persons.  Leo 
AUatius  and  Heineccius  enumerate  fifteen  officials  of  the 
right  group,  and  even  more  of  the  left.  But  many  of  these 
offices  have  either  ceased  altogether  or  retain  only  a  nomi- 
nal existence. 

VII.  The  c<if<i»  is  mnoh  like  the  Roman  Catholic,  with 
the  celebration  of  the  sacrifice  of  the  mass  as  its  centre, 
with  an  equal  and  even  greater  neglect  of  the  sermon,  and  ia 
addresaed  more  to  the  aenaes  and  imagination  than  to  the  in- 
tellect and  the  heart.  It  is  strongly  Oriental,  unintelligibly 
symbolical  and  mystioal,  and  excessively  formaliatie.  The 
Greeks  reject  organa,  muaical  instruments,  and  sculpture, 
and  make  less  use  of  the  fine  arts  in  their  eburohea  than  the 
Romaniats;  bnt  they  have  even  amore  complicated  system  of 
ritualism,  with  gorgeous  display,  aemi-barbarie  pomp,  and 
endless  changes  of  sacerdotal  dress,  crossings,  gestures, gen- 
uflexions,  prostrations,  washings,  processions,  which  so  ab- 
sorb the  attention  of  the  senses  that  there  is  little  room 
left  for  intellectual  and  apiritnal  worship.*  They  use  the 
liturgy  of  St.  Chrysoatom,  which  is  an  abridgment  of  that 
of  St,  Basil,  yet  very  lengthy,  and  oontains,  with  many 
old  and  venerable  prayers,  later  additions  from  different 
sources  to  an  excess  of  litargioal  refinement. 

The  most  characteriatie  features  of  Greek  worship,  as  dis- 
tinct from  the  Roman,  are — the  threefold  immersion  ia 
baptism,  with  the  repudiation  of  any  other  mode  as  essen- 
tially invalid ;  the  simultaneous  performance  of  the  act  of 
oonfinnation  and  the  act  of  baptism,  which  in  the  West 
have  been  separated ;  the  anointing  with  oil  in  caaea  of 
dangerous  illness,  which  Rome  has  changed  into  extreme 
unction  of  the  dying ;  infant  oommnnion,  which  the  Latin 
Church  has  not  only  abandoned,  but  forbidden ;  the  com- 
munion under  two  kinds  {mark  rk  <vo  f  lAip,  tub  utraqne) ;  the  use 
of  leavened  instead  of  unleavened  bread  in  the  Eucharist ; 
the  standing  and  eastward  posture  in  prayer ;  the  stricter 
separation  of  the  sexes ;  the  use  of  the  screen  or  veil  before 
the  altar,  and  the  withdrawal  of  the  performance  of  the 
mysteries  fWim  the  eye*  of  the  people. 

The  worship  of  saints,  relics,  flat  images,  and  the  cross 
is  carried  as  far  as,  or  even  farther  than,  in  the  Roman 

*  Stanley  (Ettalem  Church,  p.  82)  characterises  the  Qreek  wor- 
ship a.1 "  a  union  of  barbaric  rudeness  and  elaborate  ceremo- 
nialism." 
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OhoToh,  bat  itatati,  bkt-ieliefs,  and  eraeiflzM  are  forbid- 
den. The  ruder  the  art  the  more  intense  i>  the  aopenti- 
tion.  In  Ruasia  eapeoially,  the  veneration  for  plotnrei  la 
earried  to  the  utmost  extent,  and  takes  the  place  of  the 
Protestant  veneration  for  the  Bible.  The  picture  with  the 
lamp  buraing  before  it  is  found  and  worshipped  in  the  eor- 
ner  (the  aaored  piece)  of  every  room,  in  tne  street,  over 
gateways,  in  olBoes,  taverns,  steamers,  railway  and  tde- 
graph-stationa,  in  the  knapsaok  of  every  soldier — not  as  a 
work  of  art,  but  as  an  emblem,  a  leason  of  instruction,  an 
aid  to  devotion.  The  vemaoular  languages  are  used  in 
worship — the  Greek  in  Turkey  and  Oreeoe,  the  Slavonic  in 
Rnsaia — ^but  they  have  to  a  considerable  extent  become  nn- 
intelligible  to  the  people.  The  Oriental  sects  hold  to  their 
native  dialeets,  the  Syriao,  Armenian,  etc.  The  oM  Qreek 
calendar,  which  is  eleven  days  behind  the  new  style  intro- 
dneed  by  Oregory  XIH.,  is  a  till  retained  in  diatinoUon 
flrom  the  Roman  and  Protestant  churches. 

VIII.  As  to  Christian  ii/e,  the  Greeks  and  Russians  are 
very  religious  in  outward  observances  and  devotions,  but 
almost  destitute  of  what  Protestants  mean  by  subjective, 
experimental  piety  and  peivonal  direct  communion  of  the 
soul  with  the  Saviour.  They  are  liberal  and  deceitful  in 
anmeaning  eomplimenta.  The  Greek  Christians  snipass 
tbeir  Mohammedan  neighbors  in  chastity,  but  are  benind 
them  in  honesty.  What  St.  Paul  aaya  of  the  Cretans 
(Kpfrtf  iA  fnimu)  ia  Still  characteristic  of  the  whole  race. 
In  Russia  there  is  the  same  divorce  Iwtween  religion  and 
morality.  The  towns  are  adorned  with  ehnrches  and  con- 
vents ;  every  public  event  is  celebrated  by  the  bnilding  of 
a  church ;  every  house  has  an  altar  and  sacred  pictures  j 
every  child  bis  guardian  angel  and  baptismal  cross;  a 
Bnssian  fasts  every  Wednesday  and  Friday,  prays  early 
and  late,  regularly  attends  mass,  confesses  bis  sins,  pays 
devout  respect  to  sacred  places  and  things,  makes  pil- 
grimages to  the  tombs  and  shrinea  of  saints,  and  has  the 
phrase  Slava  Boga  ("Glory  to  God")  continnally  on  his 
lips.  And  yet  even  the  priests  are  groasly  intemperate, 
and  public  offlcials  even  to  the  highest  dignitariea  are  said 
to  be  open  to  bribery. 

IX.  The  Greek  Gkurek  and  tit  Bible. — Concerning  the 
extent  of  the  canon  of  the  Scriptures  the  Eastern  Church 
is  not  quite  consistent,  and  stands  midway  between  the 
Roman  and  the  Protestant  view'  concerning  the  Jewish 
Apocrypha.  The  "  Orthodox  Confession  "  repeatedly  quotaf 
the  Apocrypha  as  authority,  and  the  Synod  of  Jemsalcm 
mentions  aereral  apocryphal  books  (The  Wisdom  of  Solo- 
mon, Judith,  Tobit,  the  History  of  Bel  and  the  Drujon, 
the  History  of  Susannah,  The  Maccabees,  and  The  Wis- 
dom of  Siraeh)  as  parts  of  the  Holy  Scripture*.  On 
the  other  hand,  Metrophanes  enumerates  only  twenty-two 
Iwoks  of  the  Old  Testament  (according  to  the  division  of 
Joaephna,  who  counts  the  twelve  miner  prophets  as  one, 
and  eombinoa  aeveral  historical  books),  and  eleven  books 
of  the  New  Testament  (counting  fourteen  Epistles  of 
Paul  as  one  book,  and  so  the  two  Epistles  of  Peter  and 
the  three  of  John),  and  then  speaks  of  the  Jewish  Apoc- 
rypha as  not  being  received  oy  the  Chnrch  among  the 
canonical  and  authentic  books,  and  hence  not  to  be  used 
in  proof  of  dogmas.  The  Longer  Catechism  of  Philaret 
likewise  enumerates  (with  Josephas,  St.  Cyril,  and  St. 
Athanasiua)  only  twenty-two  books  of  the  Old  Testa- 
ment and  twenty-seven  books  of  the  New,  and  says  that 
"  the  Wisdom  of  the  Son  of  Siraeh  and  certain  other  books  " 
are  ignored  in  the  list  of  the  books  of  the  Old  Testament 
"  beoaose  they  do  not  exist  in  the  Hebrew."  The  use  of 
the  Apocryphal  books  is  founded  in  this,  that  "they  have 
been  appointed  by  the  Fathers  to  lie  read  by  proselytes  who 
are  preparing  for  admission  into  the  Church." 

As  to  the  eimiaHon  of  the  Scriptures  among  the  laity, 
it  is  not  encouraged,  and  certain  portions,  especially  of  the 
Old  Testament,  are  declared  to  be  nnflt  for  general  use. 
But  the  Greek  Chonh  has  never  expressly  prohibited  the 
reading  of  the  Bible  to  the  people,  like  the  Roman ;  and 
the  Orthodox  Church  of  Russia  has  idways  had  a  popular 
version  of  the  Bible,  first  in  the  old  Slavic,  and  now  In 
modem.  Alexander  I.,  by  a  ukase  of  Jan.  14, 181S,  allowad 
even  the  British  and  Foreign  Bible  Society  to  establish  a 
branch  in  St.  Petersburg.  Through  the  labors  of  this 
society  nearly  500,000  copies  of  the  New  Testament  and 
the  Psalms  were  scattered  in  thirty-two  languages  all  over 
the  empire,  and  read  with  great  avidity.  A  recent  traveller 
says :  "  Except  in  New  England  and  in  Scotland,  no  people 
in  the  world,  so  far  as  they  can  read  at  all,  are  greater 
Bible-readers  than  the  Russians."  (Hepworth  Dixok,  Free 
Butria,  p.  290.)  A  priest  told  him,  "  Love  for  the  Bible 
and  love  for  Rnsaia  go  with  ua  hand  in  hand.  A  patriotic 
government  gives  ua  the  Bible,  a  monastic  government 
(Nicliolas)  takes  it  away."  But  it  should  he  remembered 
that  not  more  than  one  out  of  ten  Russians  can  read  at  all. 
The  Bible  drove  the  Jesuits  from  Russia,  who  opposed  it 
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with  all  their  might.  In  1815,  Nicholas,  under  the  inSn- 
ence  of  the  monks,  or  the  black  clergy,  placed  the  book 
under  arrest,  and  replaced  it  by  an  olBoial  "Sock  of  Saints." 
But  the  present  emperor,  Alexander  II.,  the  emancipator 
of  the  serfs,  has  also  emancipated  the  Bible,  and  MStorad 
in  part,  at  leant,  the  liberty  of  the  BiUe  Society,  but  re- 
stricted it  to  the  Protestant  population.  The  printing  and 
cironlating  of  the  Bible  in  the  Rusiaa  language  and  within 
the  Orthodox  Greek  Church  it  under  the  exeloaive  control  of 
the  Holy  Synod  of  St.  Petersburg. 

X.  Miuiont. — The  Eastern  Chnrob  spreads,  through  Rus- 
sian inSnence,  in  Siberia,  the  Aleutian  Islands,  and  wher- 
ever the  civil  and  military  power  of  the  csar  prepares  the 
way.  But,  apart  from  the  aid  of  government,  she  nas  little 
or  no  missionary  spirit,  and  ia  oontent  to  keep  her  own. 
Her  greatest  mitsion-work  was  the  conversion  of  Russia, 
and  this  was  effected  not  by  preaching,  but  by  the  marriage 
of  a  Byiautine  princess  and  the  despotic  order  of  the  ruler. 
In  the  midst  of  the  Mohammedan  East  the  Greek  popnla- 
tioDS  remain  like  islands  in  the  barren  sea,  and  the  Bedouin 
tribes  have  wandered  for  twelve  centuries  round  the  Greek 
convent  of  Mount  Sinai  probably  without  one  instanee  of 
eon  version  to  the  wesd  of  men  whom  they  yet  acknowledge 
with  almost  rriigions  veneration  as  beings  from  a  higher 
world.  (Stanleg,  p.  34.)  If  the  Turks  are  ever  to  be  eon- 
verted  to  Christianity,  it  most  be  done  by  other  churches, 
Mohammedans  regard  the  Greek  and  Roman  Christians  as 
idolaters,  and  cannot  but  despise  the  monks  who  annually 
disgraee  by  their  flgbts  the  traditional  spot  of  the  eruoi- 
ftzion,  and  have  to  M  kept  in  order  by  Turkish  soldiers. 

The  want  of  missionary  spirit,  however,  accounts  also  for 
greater  freedom  from  the  onrso  of  proselytism  and  perse- 
cuting intolerance.  Tbe  history  of  the  Greek  Chnrob  is 
not  dialignred  by  bloody  tribunals  of  orthodoxy,  like  tbe 
Spanish  Inquisition,  or  systematic  and  long-continued  per- 
secutions, like  the  crusades  against  the  Waldenses,  Albi- 
genses,  Hngncnots,  with  the  infernal  soenes  of  St.  Bartholo- 
mew's massacre.  Tet  the  Greek  Chnrch  of  old  ha*  merci- 
leedy  expelled  and  exiled  Arian,  Nestorian,  Butyohian,  and 
other  heretics,  persecuted  tbe  Faulicians  (835) ;  and  modem 
Russia  rigidly  prohibits  secession  from  the  orthodox  na- 
tional Chnrjoh.  Nobody  can  beeonverted  in  Russia  from  one 
religion  or  sect  to  another  except  to  the  national  orthodox 
Chnrch,  and  all  the  ^ildren  of  mixed  marriages,  where  one 
parent  belongs  to  it,  mist  be  1iq>tised  and  educated  in  it 

lAteratHTt. — The  chief  sources  are  the  act*  of  the  Arst  seven 
oecumenieal  synods  (fVom  the  first  of  Nioasa,  326,  to  tbe  sec- 
ond of  Nicsea,  787) ;  above  all  the  creeds  and  canons  of  the 
Conneil  of  Niesaa,  321,  and  the  Council  of  Chalcedon,  451. 
The  writings  of  the  Greek  Fathers,  especially  Athanasiua, 
Chrysostom,  and  Jolin  of  Damascus.  The  Confession  of 
Gsnnadius,  patriarch  of  Constantinople  (delivered  to  the 
Turkish  snltan,  Mahomet  IL,  1453);  the  Orthodox  Con- 
fession of  Peter  Mogilas,  metropolitan  of  Kief  (1643) ;  the 
eighteen  decrees  of  the  Synod  of  Jemsalem  and  the  Con- 
fession of  Dositlmas  (1672,  mainly  directed  against  the  Pat- 
riarch Cyril  Lucar  and  his  attempt  to  Protestantiie  the  Qreek 
Church) ;  the  Russian  eateehisms  of  Platon,  and  especially 
of  Philaret  (metropolitan  of  Moscow,  d.  1867).  Tbe  Longer 
Catechiam  of  Philaret,  issued  by  authority  of  tbe  Holy 
Synod  of  St.  Petersburg,  183V,  is  used  in  all  the  ehnrches 
and  schools  of  the  Russian  empire,  and  is  by  far  the  best 
modem  exposition  of  the  orthodox  doctrine  of  the  Eastern 
Chnrcb.  It  contains  in  questions  and  answers  a  com- 
mentary of  the  Nicene  Greed,  the  Lard's  Prayer,  the  Nine 
Beatitudes,  and  the  Ten  Commandments.  Modem  works ! 
Leo  Allatius,  on  the  consent  of  the  Greek  and  Latin 
churches  (Col.,  1648);  Li  Qunii,  OraaHi  Ckrittiamu,  1740; 
Jac  Goab,  Sttehohgiam,  •.  JUttmle  Oitamm,  1667 ;  Joes 
Kmo,  Bitee  and  Oeremoaite  of  the  Qreek  Churek  ut  Sueeia, 
London,  1772;  Jobs  Mason  Nkale,  Hietory  qf  ike  Solg 
Saetem  Ckureh,  London,  1850;  Seah  Stanley,  Lecturee 
on  the  Eaetem  Church,  London  and  New  York,  1861  (3d 
ed.  1846) ;  GAsa,  Sfmbolik  der  Orieek.  Kireke,  1872.  On 
the  Rosso-Greek  Church  see  also  the  works  of  Strahl, 
MonRA vixrr,  Pinkxstox,  Blackkobb  ( Tke  Doctrine  of  tke 
Battian  Gk.,  1865),  HAXTHAnsEH,  Philaret  {Oetekiekl* 
BueeUmde,  1872),  BASABorr,  BonSARn  {ViglUe  de  Sueeie, 
1867,  2  vols.),  and  Lect.  11th  and  12th  of  Sean  Stanley's 
work  on  the  Eaelern  Chnrek. .  FaiUP  Schaff. 

Greek  Flre^  a  highly  inflammable  compound,  proba- 
bly made  of  naphtha,  saltpetre,  and  sulphur,  and  much 
used  by  the  Byzantine  Greeks  in  defensive  and  offensive 
warfare ;  but  there  ia  much  doubt  as  to  ita  composition.  It 
was  thrown  by  means  of  a  copper  tube  upon  the  enemy,  or 
pledgets  of  tow  were  dipped  in  it  and  attached  to  arrows, 
which  were  discharged  at  hostile  ships  or  towns.  This 
material  was  also  us»d  in  Western  Europe  and  in  Asia  to 
some  txtent  in  the  Middle'  Ages.  Ita  invention  was 
aacribed  to  Callinicns  of  Heliopolis,  in  Egypt,  in  668  A.  D. ; 
and  it  was  first  used  by  Constantino  Pogonatus  against  the 
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Seat  of  the  ealiph  Mo«wi»  at  the  siaga  of  Conitantinopla 
ia  673,  with  the  moat  eomplata  (oeeais.  It  ia,  howarar, 
KeDerally  oonaidarad  an  ArMi«i  or  bd  Boat  Indian  inren- 
tion.  The  nae  of  aimilar  eompoanda  oallad  by  tba  name 
haa  been  attempted  in  modern  timea,  without  moeh  aaoceaa, 
the  new  plan  being  to  throw  It  in  afadia  or  grenadea. 

Greek  Iiaagnase.  The  Greek  belonga  to  the  Sonth 
Bnropean  branch  of  the  Indo-Koropean  family  of  laagnagaa, 
ita  neareat  relaUona  being  with  the  Italic  tonguea— Latin, 
Oacan,  Umbrian,  etc.  The  admirable  geniua  of  the  Oreeka 
bnilt  np  their  langoage  to  a  anrpriaing  degree  of  perfeetion, 
ita  ohief  ezcelleneea  being  eopionaneaa  of  inlleetion  and 
Toeabalaty,  and  eonaeqnent  eapaoity  for  line  diatinetlona, 
wonderfnl  power  of  aolf-derelopment,  great  riraoity,  flexi- 
bility of  ezpreaaion,  and  freedom  from  arbitruy  mlea.  Moat 
noteworthy,  howoTer,  ia  It  that  thia  rich  derelopment  ia 
hardly  at  ail  the  reanlt  of  literary  enltnre  and  the  oonieiona 
refleotion  of  aoholara ;  ita  growth  waa  eomplete  in  all  ea- 
aential  partienlara  long  hrfote  the  time  of  the  Homerie 
poema ;  it  wa*  nneonacionaly  formed  in  the  montha  of  a 
people,  gifted,  bnt  of  rude  maanera  and  utteriy  ignorant  of 
the  ait  of  writing, 

PmiioDa, — We  may  diatingaiah  two  ehief  perioda  In  the 
biatory  of  aoeient  Greek :  (1)  The  olaaaie  period,  of  growth, 
from  the  earlieat  timea  to  (30  b.  c. ;  (2)  the  poat-elaaaie 
period,  of  deeay,  from  thia  date  to  about  800  A.  D. ;  with 
the  end  of  the  eighth  oentary  may  be  aaid  to  begin  (8)  the 
modem  Greek  period. 

DULien. — ^Tbere  mnat  have  been  atine  when  the  Ghveka 
were  one  nndirided  people  and  apoke  azaotly  the  aame  lan- 
goage, of  whioh  original  Greek  the  Dorie  of  later  timea  pie- 
aerred  a  bettw  likeneaa  than  the  Attie  familiar  to  qa.  Bat 
the  time  and  place  of  thia  Hellenic  unity  ia  matter  of  con- 
jeetare.  Ia  Uatoric  timea  the  language  waa  by  no  meana 
uniform.  Though  all  Oreeka  felt  their  community  of  apeech, 
and  eeem  to  hare  nnderatood  one  another  without  diflhiulty, 
yet  the  dialeetie  rariatioai  were  considerable ;  they  are  large- 
ly phonetic,  followiag  fixed  mlea,  but  affect  alao  Toeabniary 
and  ayntax.  Hoat  of  theae  dialecta  were  little  cultirated  by 
literary  uae,  and  though  they  are  of  the  greateat  importance 
to  the  lioguiat,  it  ia  only  recently  that  by  elTecttre  reaearchea 
their  trae  relationa  hare  been  brought  to  lighL  Unfortu- 
nately, our  knowledge  of  them  ia  incomplete.  Only  two, 
Ionic  and  Attic,  do  we  know  throngh  oopiona  literary  mon- 
nmenta ;  of  all  the  othera  (aaide  flrom  aoanty  literary  remaint 
handed  down  in  a  corrupt  atate)  our  knowledge  depends 
chiefly  on  inscriptiona.  The  number  of  theae  has  greatly 
inoreaaed  of  late  years,  and  new  diacoreriea  are  eonatantly 
bringing  more  to  light  the  aatonisbing  multiformity  of  the 
Greek  tongue.  The  primary  division  of  the  dialects,  as  of 
the  people  itself,  ia  a  twofold  one— into  an  caatem  (Ionic) 
and  a  weatera  (^olo-Dorie)  branch.  Thia  dualiam,  which 
ia  sharply  defined,  aroae,  if  we  accept  B,  Cwtiua's  theory, 
{a  that  at  a  rery  early  period,  while  both  atoms  dwelt  to- 
gether in  Asia  Minor,  the  western  Greeks  aeparated  them- 
aelres  {W)m  the  eaatem,  and  migrated  throngn  Thrace  into 
the  peninaula  of  Greece,  the  lonians  remaining  on  the  Asi- 
atic coast,  and  only  sporadically  and  much  later  coming 
acroaa  by  sea  and  gaining  a  foothold  in  Greeoe  proper ;  thus 
the  lonians  would  be  eaaentially  Asiatic,  and  the  isolo- Dor- 
ians European  Greeks.  This  theory  cannot  yet  be  consid- 
ered aa  established.  According  to  the  common  Iwlief,  whioh 
asaomea  the  peninaula  aa  the  eommon  home  of  all  Greeka, 
the  deep  cleft  between  loniana  and  western  Greeks  must  be 
otherwise  (though  leaa  easily)  aeoonnted  for.  The  weatera 
branch  farther  divides  itaelf  into  JBolie  and  Doric;  ao  arises 
the  eomnu>n  threefold  dirision  into  Ionic,  Dorie,  and  JBolic. 
The  western  dialecta  are  far  more  canserrative  than  the 
Ionic.  Common  to  all  iEolo-Doriana  ia  long  ■  in  most 
words  for  Ionic  %  the  better  preaervation  of  the  w-sound 
(digamraa  or  van),  and  the  particle  m^-^ir.  The  follow- 
ing are  the  ehief  indiridnal  dialecta,  with  aomc  ohatacter- 
istica  of  each. 

A.  iBoLic. — The  dialecta  classed  aa  iEolie  lack  that  unity 
which  the  Dorio  hare;  the  tribea  apeaking  them  aeem  to 
hare  been  early  diaperaed  orer  all  Greece.  They  poaseaa 
in  common  aecrtiUn  inatahility  of  the  vowel  aounda,  includ- 
ing a  lore  for  eloae  rowela  (i,  v),  and  a  preference  for  the 
^-form  of  eoqjugation.  There  are  two  gronpe  of  Aolle 
dialects.    The  first  includes — 

1.  Atiatic  jEolian  (Lesbian)  of  Lesbos  and  the  neighbor- 
ing coast.  'Xwii  =  aTr6f  Kpint  ^  xpAroc  ;  aif  oct  from  cut  orv, 
thus  acoua.  iiaivaic  =  iiaivmt,  Wyew  ^  Mynt  (the  Leah,  datirea 
being  fjtivum,  Myotn) ;  fondneaa  for  doubled  eonsonanta, 
H)AiL—fim)4,  tvtmuL=l<tiiia.;  general  retraction  of  the  ac- 
cent, and  dialike  for  the  rough  breathing,  iiiiim  =  i^lt. 
This  is  the  language  of  Alcssus  and  Sappho,  often  called 
simply  .£olio. 

2.  Arcaditut. — tt  for  if,  nr  for  in  (•&),  *eri>,  iwi,  fat 
mari,  iw6;  iOJm,  MJm  for  04Mu> ;  aubjunct.  3  pi.  in  itm ; 
genitive  of  lat  deal,  in  ■»,  (^^timt-miif^imt. 


i.  Cgprian. — Ir,  iHp  for  ir,  Mp ;  «6>  for  {vr,  if  for  ipa, 
M^for  Mp«. 

The  aeeond  group  compriaaa — 

4.  TlaMaiiaa.— A««x>«='U4>n|,  oviMi;  ev  for  m,  aa  n«r 
weAiT^evr  »  Twv  voAifwr,  ytrviiLajt «  yr^ifs ;  genitire  of  2d  dccl. 
in  01,  X^yot  —  Myw,  and  dative  in  e»,  nvmra*.— tf  ««wf ; 
iota  aubaeript  omitted,  ra  itxi  ri  imamX  ^  rj  ifxi  tj  lanrog. 

fi.  BaoHtm. — fiart,  |)w4«( ->  yvnf,  yvrai*6t;  t  for  {,  aa 
fcryrfv,  va"l'<''"^'M"  ^  i^y^t  YpoW'^*ri^ ;  3  pera.  pi.  in  rtft,  aa 
fXMV«t»IXMm;  a  rery  peculiar  vowel-ayatem  by  which  many 
of  the  long  vowela  and  diphthongs  are  replaced  by  othera, 
«  ataadiag  for  ^  and  g,  i|  for  »  and  f ,  •  for  « ;  in  the  later 
atage  »  ataada  for  m  and  ^  n  for  long  and  aometimea  for 

abort  «;  examplca,  'HeAna  =  AloXfa,  F<A<in^»'BA«niai^ 
T«i(x«  ■•  r<lx%  rf.yuF»tit "  Tfoyytit  (-tmtit).  K  often  be- 
eomee  >,  Finammttm.  The  dative  ag.  of  lat  and  Sd  decL 
enda  in  earlier  timea  In  at  and  m  (nu  Um^-tH  it^),  bnt 
aometimea  in  the  Latin-like  diphthonga  ac  and  m  (luiovyu, 
AtHiniaw);  in  later  timea  in  i|  and  v  (rii  iti).  Smintpintt 
atanda  for  Smipinii. 

6.  IHtan. — Fondneaa  for  o-aoond;  itnftr,  Fityv,  nip, 
Fpd^Tpa,  tU,  ia  » Uttpn,  ifyar,  tnpi,  MiV**  M^i  <'<!>  woida  in 
which  even  the  Dorio  haa  t,  ^,  • 

B.  DoBic — ^AU  Dorio  dialecta  hare  iut  for  m*  In  1st  pera. 
p). ;  m  in  3d  pera.  pi.  (Myom  for  Myomn) ;  fntore  in  n—  for 
«M ;  gen.  pi.  lat  deoL  in  «r,  gen.  sg.  maac  in  a,  *aA(ra  vaAtTov 
••■eXin*,  aeXttwr)  all  contract  ••  to  «.  The  Doric  dialecta 
diride  themaelvea  into  atriot  and  mild ;  the  atriot  having  i| 
and  ••  for  Attic  «>  and  m  in  certain  caaea,  aa  fiMva,  tiiui, 
n^^'A,  4x0^  ^  Mcwff*,  HiMVf  T»d>iffa,  cXxe*' ;  the  mild  agreeing 
with  the  Attic. 

1.  Striet  Dorie,  spoken  in  Crete,  Magna  Gmoia,  Laoonia, 
Cyrene.  Beat  known  from  the  celebrated  Heraolean  tables, 
ahowing  the  dialcot  of  Heraclea  in  Italy.  The  Laoonian 
and  Cretan  dialecta  had  much  that  waa  peculiar,  the  former 
V  for  &,  m  toT  V,  and  p  or  the  rough  breathing  for  c  («<4p  ~ 
&tit,  wii  »  rmrm,  fiwaiuMci  =  iui«iiti),  the  latter  M  for  «d,  tr 
for  (,  n  preaervad  {FrnwiUm mi  tiwirtw,  TrfMaaZfM,  fin 

2.  Mild  Dorie,  spoken  in  Rhodea,  Melos,  and  aome  other 
ialanda,  in  Megara,  Argoa,  Corinth,  Corcyra,  and  Sicily. 
The  Megarian  had  xnf*  "  xnff ••>  **<>•  il>*  Argire  pra- 
aerred  n  like  the  Cretan. 

3.  A  apaeial  group  ia  the  Norihem  Dorie  of  Pbocia,  !•»- 
eria,  etc.  Thia,  though  eonnted  among  the  mild  dialecta, 
approaohea  Uie  atrict  in  aome  pointa,  Peouliar  ia  the  uae 
of  ir  for  fit  with  aocns.,of  -in  in  dat.  pi.  Sd  deoL,  as  Fttimt 
"  Inn.  The  Locrian  haa  J  —  Jc,  «r  for  r«  in  verbal  forma 
ixP^'^  —  XP<«*«).  nrifo,  iftifa  for  nnpa,  iiiUpa. 

C.  lone,  including  Attic,  which  ia  bnt  a  branch  of  Ionic 
Charaetariatic  of  the  Ionic  ia  the  wholeeale  change  of  long  a 
into  %  the  particle  «r— la,  «,  and  the  loas  of  digamma. 

1.  Attie,  the  chief  literary  dialect.  It  retuna  long  «  in 
certain  poaitiona  (ep^avw,  aa^a),  and  admits  contraction 
fVeely,  verging  thna  toward  the  Doric,  bnt  aroiding  the 
monotonous  freqnenoy  of  the  a-aound  (rKmimaiiM)  in  that 
dialect,  aa  well  aa  the  Ionic  predominance  of  the  e.  It  waa 
by  holding  thia  middle  poaition  the  better  fitted  to  become 
the  unirersal  Greek  language. 

2.  Janie  o/  th*  AnaHe  eoatt,  often  called  aimply  Ionic, 
diatingniahed  by  dialike  of  contraction  and  tolerance  of  ano- 
ceaaive  vowel-sonnds  (ti|U^>»),  including — 

(a)  Old  Jonie  of  the  Homeric  poems  and  all  later  epica, 
a  partly  conventional  and  artificial  language,  oontwnlng 
muoh  that  ia  eztiemely  ancient  (genitire  in  sm,  endinga  /u 
n  in  snbjunctire,  f^itures  and  aorista  with  rv,  tracea  of  di- 
gamma), side  by  aide  with  forma  of  a  later  atage. 

(b)  The  ao-oalled  JVeto  lonie,  the  spoken  langoage  of  tha 
Asiatic  lonians ;  ita  local  variations  are  no  longer  traceable. 
It  ia  known  to  us  by  the  writings  of  Herodotus  and  Hippo- 
crates. It  haa  *  for  w  in  interrogatirea.  The  pndominanaa 
of  rowela  givea  it  a  aofi,  effeminate  character. 

ALPaAiET, — Though  not  atrictly  a  part  of  the  language, 
the  alphabet  may  receire  aome  noUce  here.  The  Greeka 
received  their  letters  from  the  Phoeniciaas,  at  what  time  ia 
uncertain,  bnt  our  eariieat,  rery  mde  and  primitive  in- 
scriptiona an  not  older  tbaa  fi&O  b.  o.,  and  the  Homeric 
poems  make  no  mention  of  writing.  The  Phoenician  al- 
phabet of  22  aigna,  ending  with  T,  waa  inoreaaed  by  a  now 
vowel-sign  Y  at  the  end,  and  later  by  the  letters  •,  X,  *,  but 
these  last  two  wera  differently  employed,  the  western  Greeks 
using  the  sign  X  for  the  sound  x  (so  too  the  Latins),  and 

*  fbr  eh,  while  with  the  eaatem  Greeka  the  X  waa  e\  and 

*  p*.  The  letter  I  waa  employed  by  the  eaatem  Greeks 
aa  X,  bnt  dropped  by  the  western.  The  Phoenician  alphabet 
furnished  two  signs  for  « ;  after  some  fluctuation  one  of  theae 
waa  dropped.  The  original  forms  of  the  letters  were  by  no 
means  those  familiar  to  us ;  ttiey  varied  much  with  tiuMS  and 
placea,  and  became  flxed  about  aa  we  know  them  in  the 
fourth  oentnry  B.  c.  The  letters  at  first  were  turned  (S,  X), 
and  the  writing  proceeded  from  right  to  left;  thia,  however. 
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wmi  Mrly  reversed.  E  and  O  atood  originally  for  the  long 
as  well  aa  the  short  e  and  o  sounds,  H  representing  the  rough 
hreathing  A.  The  lonians  firs^began  the  praotioe  of  using 
H  for  the  long  i,  and  invented  the  sign  O  for  the  long  o. 
This  mode  of  Triting,  and  with  it  the  oompleta  Ionia  al- 
phabet, beoame  general  about  '400  B.  a,  supetaeding  the 
older  alphabets.  Breathings  and  aooents  were  nnused  till 
long  afterwards.  Capitals  only  were  known  to  the  ancients ; 
the  onrsive  letters  familiar  to  as  developed  themselves  in 
the  medistval  period. 

Pborciiciatios. — The  vowels  in  the  olassical  period  were 
ioaaded  as  in  Italian  or  Oerman,  except  that  v  had  early 
assumed  in  moat  dialects  the  sound  of  the  French  h;  the 
diphthongs,  u,  «,  w,  «v,  cv,  vi  sounded  as  in  ajr,  rct'n,  boil, 
how,  few,  wt;  the  i  in  f  g  ^  was  distinctly  heard :  m>  assumed 
early  a  simple  sound,  as  in  yoath  =>  Roman  v.  The  guttural 
nasal  (m  in  ink)  was  expressed  by  y,  but  sometimes  by  y. 
The  aspirates  ^,  d,  j^  were  at  first  tenuea  with  following 
breathing,  as  in  hopjaiard,  potAook,  blooiAeod ;  later  they 
oame  to  be  merely  spirants  (/',  Eng.  lA ;  Ger.  cA),  probably 
through  the  intermediate  stage  of  affrioatti  (tonues  with 
folIowioK  spirants),  p/,  ttk  (as  heard  in  ei>ArA),  and  kch 
(as  in  Oer.  AUkeken).  F  where  pronounced  sounded  like 
£ng.  V,  ;  was  like  dt. 

PHomTio  Relatioss  to  Parert  Laxqitaob. — The  origi- 
nal Indo-European  tongue  bod  but  throe  vowels,  a,  i,  u. 
S  and  o  were  later  developed  as  variations  of  a.  Hence, 
Oreek  c,  o,  £  all  respond  to  original  S,  and  i|, «, « to  original 
d.  Compare  iw6,  Hi  with  Sanscrit  apa,  apt,  iit»,  ^vt,  me^ 
with  Sans,  nddj  9vddu«,  d^iu.  In  some  oases,  however, 
Greek  o  ->  original  d  as  contrasted  with  t  c  original  i,  thus 
^dpoc  —  Sans,  bhdrtu  as  opposed  to  ^pu  =  bhardmi.  This 
interohangs  of  •,o,a  in  root-syllables  (rpnM,  frpwrw,  rp^nt) 
plays  »D  important  part  in  Greek.  Greek  r)  is  mosUy  of  late 
origin,  having  been  developed  from  a  since  the  separation 
of  the  dialeets;  the  Dorio  and  folio  dialects  have  mostly 
retained  a,  as  IMt  for  4iv«,  yet  not  always,  for  *«>,  ii.^,  ii^toiuu, 
and  many  similar  are  Doric  Greek  t,  »  come  chiefly  from 
original  t,  u,  r(t,  l-iuvmmki*,  i-mtui;  {yytr  ^jugam ;  but  in 
rare  instances  they  are  merely  farther  attenuationa  of  c,  o, 
lonio  hrrlii^iaTCa.;  »{=iLat.  wuc,  orig.  naktii;  so  JRoh 
iv,  ani  =•  lo,  avd.  The  diphthongs  u,  «,  m  all  correspond 
to  original  at/  cv,  <v,  ov  to  original  au.  They  have  to  a 
targe  extent  arisen  from  ampliloation  of  the  simple  t  and 
II  by  the  prooeea  known  to  the  Sanscrit  grammarians  as 
guna;  e.g.  Foik,  tliu  (origin,  taida,  aimi,  Sana,  vida,  tmi), 
from  roots  vid,  i;  wtMrm.  (Sans,  bodhati — i.  r.  baudhalai). 
BIsewhere  the  diphthongs  have  arisen  from  the  aooidental 
eononrrence  of  two  vowels,  aa  yhm  from  ytrt{<r)t,  by  the 
dropping  of  r.  From  the  above  rule  of  correspondence 
moat  be  excepted  the  sparions  diphthougs  f>  and  ov,  to  be 
spoken  of  below.  The  so-called  improper  diphthongs,  f ,  j}, 
If,  ifi,  Kv,  are  specifically  Oreek  and  of  aeoondaiy  origin, 
the  leanlt  of  contraotion.  Of  oonaononts,  «,  «,  y,  r,  t,w,  fi 
answer  in  general  to  the  same  sounds  in  the  parent  lan- 
guage ;  the  aspirates  x>  4|  ^  to  original  gh,  dk,  bh/  compare 
J-Aoxvt,  ntf^fu,  ^iiiil  with  Sans,  lagktu,  dadkdmi,  bkdmi. 
The  nasals  t>,  r»  Indo-European  m,  n,  but  r  final  often 
represents  an  m/  <vyo->  °>  Lat.  Jugu-m.  Greek  p  <-  original 
r;  X  responds  to  either  i  or  r  of  cognate  languages,  though 
it  is  now  mostly  held  that  all  Ts  were  originally  r's.  To 
the  aemi-vowels  e  (w)  and/  (y)  of  the  eognate  tongues  an- 
swer in  Greek  F  and  j ;  thia  laat,  though  never  written,  was 
a  Oreek  aound  in  the  pre-historio  period ;  it  was  afterwards 
partly  voealised  to  >,  partly  lost,  out  baa  left  many  traces 
of  itself.  It  should  be  noted  that  these  two  semi-vowels 
interohange  freely  with  their  related  close  vowels  i  and  n. 
The  double  sounds  {,  ^  arose  in  various  ways  too  compli- 
eated  to  be  here  detailed.  Z  is  mostly  the  product  of  a 
nnion  of  t  or  y  with  following  t  (/) ;  when  initial  it  responds 
to /of  other  languages ;  {vyiw  ^jugum.  The  Greek  rongh 
breathing  is  (except  where  of  secondary  origin)  a  remnant 
of  a  lost  consonant  (<r,  F,  /),  and  never  oorreapondjt  to  Latin 
or  Bstnsarit  t. 

Pbuicipal  Pboketic  TnirDEirciEg. — I.  Dimpptaranct  of 
ConmanU  was  the  most  prolific  cause  of  changes  of  form  in 
Oreek. — J  was  lost  in  the  earliest  times ;  F  disappeared 
entirely  in  the  Ionic  branch,  and  to  a  great  extent  in  the 
others ;  it  remained  moat  persistently  when  initial.  S  falls 
out  between  two  vowols  and  at  the  beginning  of  a  word ; 
Y^rfov  from  ytvt9-o%  (Lat.  genw~it  for  genet-it),  lAov  f^m 
«psF<t.  The  rough  breathing  over  initial  p  is  usually  a  trace 
left  of  a  lost  r  or  F.  Many  words  have  lost  initial  rF,  as 
tWt  from  rFatvt  (Lat.  iiva{d)m;  Kng.  tweet).  Other  con- 
sonants than  these  do  not  fall  out  when  standing  alone,  but 
difficult  oomblnationa  of  conaonanta  may  be  lightened ;  r,  A, 
9  regnlariy  diaappear  before  «-.  The  oombioation  n  ia  ea- 
peeiaUy  disliked,  and  is  got  rid  of  by  nearly  all  dialeota, 
usually  by  dropping  the  p.  2.  Ckanget  of  Contonantt. — I 
often  turns  a  preceding  r  to  v,  though  not  in  all  dialects : 
tutoffi,  vAoifvioc  ( from  vAovroc),  ^rnvi ',  but  Doric  FUart,  srAovrtoc, 


^n.  Less  often  v  exerts  the  same  influence :  Dorio  ri  (Lat. 
(k)  becomes  <ri.  T,  t,  A  before  »i  beoome  <r,  but  not  univer- 
sally; Ionic  Ufuv,  Dorio  tetiiit  or  rt^iiit  for  Attio  laiLtv, 
ttir^.  Assimilation,  either  total,  as  Sfi^a  {Mo\.  6nra)  for 
air-|u^  or  partial,  as  <^aX>u>,  y^yparru  for  h-fiiAtXr,  y^po^- 
ru,  is  frequent.  Metathesis  (transposition  of  a  vowel  and 
consonant)  oocurs  in  root-syllables,  chiefly  affecting  liquida 
andnasola:  jf-Au'-ar,  ^>ni-<r>M.  Noteworthy  ia  the  aponta- 
neoua  generation  of  0  between  ^,  iiX,  and  <  between  vp,  >'A ; 
i»ifitlm iii(t)fif,iUii#>^Mik(ot  ^lOmim;  so  French  cAomire, 
eeudrtt  from  cnm(e)ra,  e>n(«)re<;  when  initial  the  /i,  v  ai« 
dropped;  (ft)0Aai««»,  (ikfifmit  for  M^s-fficM,  iipo^nt,  roots 
lu>A,  fi°p-  A  tenuis  occasionally  develops  aspiration  with- 
out special  reason;  Ionic  iuofuu  becomes  in  Attic  Uxo^tot; 
to  those  secondary  aspirates  the  Attic  is  most  partial.  Kot 
infrequent  change  of  organ  in  mutes  is  seen  in  the  com- 
parison of  the  dialects  or  of  kindred  languages :  «oS,  Ionic 
Kou;  ^aAAm,  Arc.  2^AA»;  vioom  (i.e.  wtic-jm)  Lat.  coqn-o; 
*im,  Mo\.  wiiiut,  Lat.  quinque;  rit  Lat.  jin't,  etc.  This  is 
the  result  of  the  operation  of  paratitie  J  and  o  on  the  ^t- 
turals.  In  such  coses  the  guttural  ia  always  the  original 
aound,  changed  by  v  into  a  labial  (k — kv{qn)—p)  and  by  j" 
into  »  dental  {k — kj—i).  The  middle  atoge  is  often  retained 
in  Lat.  on;  Kiim  =  li(n)quo}  other  examples  above;  and  a 
trace  of  it  is  seen  in  the  doubled  w  and  t  in  Homeric  Snut, 
im  (4kFi«*,  iKJi) ;  of.  Irwot  (u«Fo«,  equiu).  The  vowel  t  or 
its  consonant  form  j  unites  with  preceding  t  or  y  to  form  {, 
with  K,  r,  Xt  *  to  form  v»  or  tt.  This  is  regularly  the  origin 
of  ov  (^  tt)  and  i  in  Greek ;  *<£<)<  ==  net-mt,  i^itmar  —  iXax- 
■MK ;  so  JEoL  xipiei,  (i  for  eaptU,  tU.  The  process  is  the  same 
as  in  Italian  meza  {meditu),  French  face  {faciet).  Jhta 
furthermore  the  power  of  generating  a  i-sound  before  itself, 
with  which  it  unites  to  form  a  {;  so  {  comes  to  stand  for^, 
as  (vyir  w^jugum,  verbs  in  -off  and  -ii»  from  a-ju,  i-ju.  So 
Italian  aid  from  d-ja;  Lat.  jam.  The  Boeotians  and  other* 
dropped  here  they,  and  said  itr/in,  -ai&>.  In  the  same  man- 
ner tne  6  at  the  end  of  such  femiuine  noun-stems  as  *£AAa-3, 
ip<-i  represents  an  added/.  3.  C7on(rae(toii  ofvotceh,  which 
are  brought  together  mostly  by  the  loss  of  intervening  con- 
sonants. The  rules  for  Attio  can  be  found  in  any  Greek 
grammar,  but  the  usage  of  the  dialects  differed  much ;  thus, 
w  gave  in  Doric  i|,  hiirf)  =■  Att.  irUa ;  tt,  oo  gave  in  Etrict 
Dorio  i|  and  « ;  iy4v<u,  Imn*  —  Att.  4Y<rT«,  Iwwov.  The  con- 
traction of  unlike  vowels  seems  to  have  been  preceded  by 
assimilation,  and  the  epic  dialect  sometimea  prescr^-es  these 
intermediate  forms,  as  kp6m,  alriAaa^,  from  bpau,  airLita^. 
Contraotion  is  only  one  means  of  avoiding  hiatus  (concur- 
rence of  vowels) ;  others  are  synizesis  (a  fbreible  utterance 
of  the  two  vowels  in  one  ayllablo)  and  traoafer  of  quantity, 
as  wuf  for  Muk ;  these  lost  afford  only  a  partial  relief.  At 
the  end  of  a  word  hiatus  may  be  removed  by  elision.  4. 
BejectioH  of  vowelt. — Besides  the  loss  of  vowels  bctwoen 
oonsonants  (syncopation),  common  in  all  langoages,  the 
Oreek  especially  drop*  the  close  vowols  >,  v  between  other 
vowels,  ooanging  them  first  into  the  scmi-rowels  F,i: 
'A^vala,  'A^vAa'j  ^o^TLAcv-Of,  ^curiAcF-of,  fiatriXiot.  5.  rl- 
cart'oiM  Ungikeuing  of  a  voxel  in  compeniatioo  for  on  omit- 
ted consonant,  an  important  process  out  imperfectly  under- 
stood till  rooently.  There  are  two  very  different  oases  of 
it.  (a)  When  ji,  v,  p,  A  (rarely  <r)  ore  dropped  before  ariolker 
eoiMonant,  the  preceding  vowel  ia  lengthened  to  compensate 
for  its  loss  of  position :  the  commonest  case  ia  (i>)ir.  The 
dialects  differ  widely  in  respect  of  this  proeeas.  The  Les- 
bian often  avoids  it,  oontenting  itself  with  assimilation  of 
the  consonants.  Otherwise  it  replaces  omitted  y  by  t.  Ex- 
amples are — iir-iu,  Lesb.  Imu,  Strict  Doric  iiiu,  Ionic  and 
mild  Dor.  tltu ;  Aorist  ititv-va,  Lesb.  {^jLtrra,  str.  Dor.  CM^ro, 
mild  Dor.  Ion.  Siitt,¥»;  tw-Fot,  Lesb.  (4ryot,  lonio  (tlytf,  At- 
tic and  other  dialects  tivot ;  vaf-va,  Lesb.  reuro,  other  dial, 
voffa;  dtv-^a,  str.  Dor.  &Tiaa,  other  dial.  ^Iva;  imv-vo,  Lesb. 
IMHo-o,  str.  Dor.  ^ao,  mild  Dor.  Ion.  luowa.;  rin  retained 
by  Cretans  and  Argtves,  other  Dorians  nn  ris  and  niit, 
lonio  Toiit,  Lesb.  toi'c.  The  lonio,  Attic,  and  mild  Dorio 
lengthen  t  and  •  to  the  false  diphthongs  c^  ov,  which  muat 
be  carefully  diatinguished  from  the  genuine  ct  and  ov,  as 
they  were,  in  early  times  at  least,  neither  written  nor  sounded 
OS  diphthongs.  The  same  is  true  of  the  «  and  ov  which  arise 
from  the  contraction  of  tt,  ot,  oo,  co.  (&)  When  F  or  /  dis- 
appears between  (no  voteelt,  the  former  vowel  may  be  length- 
ened, •  and  o  becoming  i|  and  »,  never  «  or  ov ;  ^cunXtF-ot 
becomes  ^airiA^ot.  The  length  thus  attained  is  inconstant, 
it  often  shifts  to  the  other  vowel  {ParMat)  or  disappear* 
altogether  Ooo-iA^ot).  6.  Trampoiition  of  Iota. — I  (or  /) 
has  the  power  of  springing  over  a  consonant  and  intruding 
itself  into  the  previous  syllable:  T«V-a>  forrev-ZM.  So  the 
verbal  forms  Myiit  and  Afy»(T)  come  ftom  Xry<-<n,  Ary«-n. 
7.  Protketit  of  vowel  at  beginning  of  a  word,  to  assist  in 
the  enunciation  of  a  difficult  consonant  or  combination;  so 
in  Italian,  i-tcrivere;  French,  e-tprit  {tpiritnt) ;  xd»«  or  ix^tt; 
often  before  F,  where  it  remains  after  the  latter's  disappear- 
ance; a<^Aev,  ietictn  for  <i-F<AAai>,  i-Ftuavi;  even  before  a 
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■imple  liqaicl  i-pv^fit  =  ruber.  8.  At  the  end  of  a  word 
Towela  and  conaonants  crumble  awny  ai  in  other  langnagos  ; 
peculiar  is  the  law  that  no  consonant  bat  >',  p,  a  can  end  a 
word.  The  other*  mostly  drop  off:  yoAa  for  yoAwr;  t,  S,  » 
may  become  v;  tit  for  toi{i).  A  r,  sometimei  fixed,  some- 
times movable,  attaches  itself  to  some  final  syllables :  1st 
pers.  pi.  -i±t-v,  Dor.  -iitt,  Lat.  'tniu/  dat.  pi,  -at  or  -vi-v. 

Inflectios. — 1 .  0/  JVoiiiK. — The  eight  oases  of  the  Indo- 
European  language  are  in  Greek  reduced  to  fire  (uominatire, 
accusative,  genitive,  dative,  voeatlve).  The  lost  ones,  ab- 
lative, locative,  and  instrumental,  are  preserved  only  in 
adverbial  fonns,  though  the  Greek  dative  sing,  of  3d  de- 
clension and  the  dative  plur.  of  all  declensions  are  the  orig- 
inal locative  forms.  Other  locatives  are  ocxot,  x<v^  (Aumi) ; 
initrumentalg  are  Kpu^H,  £fia.  The  ablative  is  preserved  in  the 
common  adverbs  in  -ws ;  tro^it,  originally  ao^ur,  like  Latin 
bone{d).  The  Orcek  nominal  stems  end  in  long  a  (origi- 
nal d)  1st  declension,  o  (orig.  S)  2d  declension,  and  in  close 
vowels  diphthongs  and  consonants,  3d  declension.  The 
case-endings  show  the  closest  relation  to  those  of  the  San- 
scrit and  the  parent  language.  They  are,  in  the  oldest  nu- 
thcDticatcd  Qreek  forms,  as  follows ;  For  «  and  a  stems ; 
nom.  sg.  t,  gen.  (v)io,  dat.  <u,  aco.  r,  nom.  plur.  t,  gen.  any 
or  {v)m>,  dat.  un,  aco.  n.  For  consonant  and  close-vowel 
stems ;  nom.  sg.  c,  gen.  ot,  dat.  t,  aoc.  t>  or  «(»),  nom.  plur. 
n,  gen.  ••■',  dat.  <n  or  acrm,  aco.  vt  or  at.  Nontors  in  nom, 
aoc.  pi.  have  the  ending  a;  in  nom.  aco.  sg.  they  have  in 
the  consonant  deolensiun  no  ending,  but  the  o  stems  take 
the  accusative  ending  r.  The  Greek  has  retained  the  dual 
number  more  fully  than  most  of  the  related  languages, 
though  only  in  two  case  forms;  its  endings  are  •,  otr.  Vo- 
cative oases  proper  have  no  ending.  The  union  of  items 
and  endings  gives  rise  to  many  phonetic  changes  in  accord- 
anoe  with  principles  explained  above.  2.  Of  Pronoun;— 
The  flexion  of  pronouns  differs  in  many  points  from  that 
of  nouns,  and  is  too  oomplioated  to  bo  discussed  here.  The 
relations  of  the  personat  pronouns  to  those  of  the  parent 
language  may  be  seen  thus :  J><S  =  orig.  aijkam;  ftt,  ri  (Dor. 
rrf),  {aF)i  =^  orig.  ma-m,  tra-m,  iva-vi;  il^itfct,  vfUtt  =»  atmajaa, 
jutmajat,  etc.  The  Oreek  &,  i9>  r^^orig.  (Sans.)  na,  td,  tat; 
nu>  =•  tatja,  riv  '^  tarn,  rir  (Dor.  t>v)  =•  tdm,  etc.  The  Dor- 
ians and  most  ^olians  had  ni,  ni  in  the  nom.  pi,,  not  oi, 
oi.  The  relative  pronoun  it,  i,  I  is  the  Sana,  Ja-t,  j'd,  j'a-t, 
and  has  nothing  to  do  with  the  Lat.  oui.  The  interrogative 
n't  is  Sans,  ki-;  Lat.  gait.  S.  O/Verbt. — In  no  respect 
can  the  language  claim  greater  pre-eminence  than  in  the 
structure  of  the  verb,  first,  in  copiousness  of  significant 
variations  of  form;  Q.  Curtius  computes  that  the  Oreek 
finite  verb  (excluding  infinitives,  participles,  and  all  peri- 
phrastic forms)  has  249  different  forms,  in  contrast  with  94 
of  the  Latin,  38  of  the  Qothio,  243  of  the  Sanscrit;  the 
Sanscrit,  though  nearly  as  copious,  being  far  inferior  in  the 
practical  use  of  the  inflections  to  express  fine  distinctions 
of  sense.  Secondly,  the  Greek  alone  of  all  Indo-European 
languages  has  preserved  intact  the  original  distinction  of 
the  tenses.  It  never  allows  the  perfect  to  become  a  mere 
preterite,  and  it  has,  in  its  use  of  present  and  aorist,  care- 
fully kept  up  the  distinction  between  continued  and  mo- 
mentary action,  which  enables  it,  for  example,  to  express 
directly  such  differences  as  "  be  ill "  and  "  fall  ill,"  "  weep  " 
and  "  burst  into  tears,"  which  we  accomplish  only  by  cir- 
cumlocutions. The  Qreek  finite  verb  has  three  voices ;  be- 
sides the  active  and  the  passive,  the  middle  voice,  represent- 
ing the  subject  as  acting  upon,  for,  or  with  himself;  this  is 
made  the  means  of  many  fine  distinctions.  The  middle 
and  passive  are  distinguished  in  form  only  in  future  and 
aorist,  and  here  the  distinction  is  not  very  old,  and  not 
uniformly  kept  up.  Besides  the  indicative  and  imperative 
moods,  there  are  two  oblique  moods — subjunctive  (conjunc- 
tive) and  optative.  The  tenses  fall  into  three  groups,  repre- 
senting continued,  momentary,  and  completed  action.  The 
distinction  of  time  belongs  to  the  indicative  only ;  its  seven 
tenses  being  thus  classified : 

Continued,  Momentary.  Cotnpleted. 

Pretent,         Present,  ...  Perfeot. 

PatI,  Imperfect,         Aorist,  Pluperfect. 

Future,  Future,  ...  Future  Perfect. 

The  oblique  moods  do  not  distinguish  time,  and  have  three 
tenses  only,  the  (wrongly-named)  present  for  continued,  the 
aorist  for  momentary,  the  perfect  for  completed  action.  The 
structure  of  most  of  these  tenses  is  inherited  from  the  parent 
language.  The  presentand  iniperfectare  often  distinguished 
by  some  amplification  of  the  stem  of  the  verb ;  this  is  of 
several  sorts,  and  furnishes  the  best  ground  for  a  classifi- 
cation of  verbs.  The  so-called  second  aorist  lacks  this,  and 
is  thus  distinguished  from  the  present.  The  perfect  and 
pluperfect  have  for  their  obaracteristic  the  reduplication, 
primarily  a  repetition  of  the  initial  syllable.  All  these  tenses 
exist  in  two  forms  (called  respectively  tho  u-cuujugation 
and  tho  ^u-oopjugation),  as  they  are  with  or  without  a 


certain  vowel  (thematic  or  connecting  vowel)  appended  to 
the  stem :  most  verbs  follow  the  former.  The  future  and 
the  so-called  first  aorist  are  composite  tenses,  formed  by 
adding  to  the  stem  an  old  filtnre  and  an  old  preterite  of  the 
substantive  verb :  these  have  in  Greek  the  form  of  -ajm  and 
-au,  originally  at-Jdmi  and  a»-am.  Tho  future  perfect  is 
peculiarly  a  Oreek  formation;  the  same  is  true  of  the  passive 
aoriat  and  future  but  their  origin  is  less  plain.  The  Greek 
has.  preserved  dual  forms  of  the  verb  in  tne  2d  and  3d  per- 
sons. The  personal  endings  of  the  verb  vary  for  the  differ- 
ent moods  and  tenses,  being  more  or  less  fiiUy  retained,  but 
are  reducible  to  the  following  oldest  Greek  forms:  1.  For 
pres.,  pert,  fut.,  and  subj. ;  active  sing,  |u,  71,  n ;  plur.  fuv, 
Tf,  (a)i'Ti ;  dual  tok;  passive  sing.  M«f  wv  vvu;  plur.  ftco^o, 
<rr<,  (a)mu ;  dual  ffrov.  2.  For  past  tenses  and  optative,  ac- 
tive sg.  V,  t,  r;  plur.  im,  rt,  y;  dual  rev,  riw;  passive  sing, 
jticu',  tro,  to;  plur.  ficvda,  ore,  (a)inv;  dual  ffrw,  vrav.  The 
imperative  has  separate  endings.  Participles  and  infini- 
tives, the  latter  being  the  dative  of  a  Tsrbal  noun,  are  formed 
firom  present,  aorist,  perfeot,  and  future.  There  is  also  a 
rare  future  optative,  a  special  Greek  development. 

FoRiii.Tioir  or  Words. — The  suffixes  by  which  nominal 
stems  are  formed  from  roots  are  part  of  the  inheritance  from 
the  parent  language.  Tho  chief  ones  are— s,  s,  1,  « ;  m,  n, 
IM,  m,  po,  Xo,  F«,  to  (and  the  corresponding  no,  etc.),  cc,  w, 
^r,  m,  Ti|p,  Top,  and  various  compounds  of  these.  Nouns 
derived  from  verb-stems  are  called  primary ;  those  derived 
from  other  noun-stems  are  called  secondary;  thus,  ti-n-t, 
Kpi-T^-v  vpe<r^«v-r^-f  are  primary,  but  ^a-to-r,  irp<v/SvrTf-f 
are  aooondary,  derived  from  &'<i|,  vftvfii-t.  The  commonest 
secondary  suffix  is  to  (ta);  before  it  o  is  dropped;  Tvt-ioc 
from  TvTo-t.  Another  is  Fcrv  (xopi-Fcvr,  nom,  ;(apt-<tc),  sig- 
nifying "abounding  in."  The  comparative  suffixes  to»  or 
tot,  T>po,  and  the  superlative  urro,  tuto,  deserve  mention.  To 
few  of  these  suffixes  can  a  uniform  meaning  be  attached,  as 
that  of  the  doer  to  n|p.  In  compound  words  two  stems  are 
united;  the  latter  only  is  inflected,  iwno-Koiio-t.  The  Greek 
is  rich  in  compounds,  but  they  rarely  contain  more  than 
two  members,  avoiding  the  unwieldy  and  obscure  combi- 
nations of  the  Sanscrit.  Verbs  (called  denominative)  are 
freely  formed  from  nouns;  they  end  mostly  in  a»,  <■•,  o«, 
originally  a-y«((tt),  etc.,  the  first  vowel  belonging  to  the 
noun-stem;  ^iA«-<>>  from  ^iAo-«,  with  o  changed  to  t.  A 
variation  of  <u»  is  aii ;  just  so  i{m  makes  verbs  from  i-stems. 
From  the  stems  of  denominative  verbs  other  nouns  may  be 
formed  in  the  same  manner  as  from  roots. 

Accent. — The  accent  of  the  Greeks  was  not,  like  ours,  a 
stress  on  a  particular  syllable,  so  much  as  an  elevation  in 
pitch.  It  is  confined  to  the  last  three  syllables  of  words. 
The  ordinary  tone  of  accented  syllables  is  called  aeute 
(marked  '),  and  when  it  falls  on  long  vowels  extends  to  tho 
end  of  the  same.  But  long  vowels  in  either  of  the  two  final 
syllables  have  sometimes  the  high  tone  restricted  to  the  first 
half,  the  voice  dcaconding  on  the  lost  half;  this  kind  of  ac- 
cent is  called  ct  rcitm^ejc  (marked  *).  If  tlie  final  syllable 
of  a  word  be  long,  the  tone  can  in  no  case  stand  farther 
back  than  the  end  of  the  penultimate  rowel ;  that  is,  the 
circumflex  cannot  stand  on  the  penult  nor  tho  acute  on  the 
antepenult — iiv&puvoitf  not  av^pttwott  or  aydpHimt.  The  b»- 
cent  of  most  words  is  receeeive,  going  as  far  back  as  this 
rule  will  allow ;  but  in  some  words  it  adheres  to  the  ulti- 
mate or  penult.  An  aont«  at  the  end  of  a  word  is  lowered 
in  pitch  if  other  words  follow  in  close  connection ;  so  arises 
a  third  variety  of  tone,  called  grave  and  marked '.  Some 
short  words  (enclitics  and  proclitics)  have  no  accent  of  their 
own,  leaning  on  the  preceding  or  following  word. 

Sthtaz. — The  structure  of  Qreek  sentences  is  nainral 
and  unfettered,  giving  rise  to  many  colloquial  idioms,  and 
admitting  many  slight  inconsistencies  which  are  not  looked 
npon  as  blemishes.  The  rules  are  singularly  flexible,  the 
variety  of  possible  constructions  very  great.  As  peculiarities 
of  Qreek  syntax  might  be  named  the  frequency  of  offraeHbn 
of  case  in  connection  with  relative  clauses,  the  wide  devel. 
opment  of  the  inner  accusative  in  its  different  varieties,  the 
particle  ir  which  plays  an  important  part  in  the  syntax  of 
the  verb.  The  genitive  and  dative  cases  hare  a  complex 
office,  the  former  having  taken  on  itself,  in  addition  to  its 
own,  most  of  the  functions  of  the  lost  ablative;  the  datire 
in  like  manner  those  of  the  old  locative  and  instrumental 
cases.  To  explain  tho  Greek  uses  of  tbeso  cases  from  a  sin- 
gle fundamental  notion  is  at  present  unscientific.  The  Greek 
IS  the  only  language  of  the  Indo-European  family  which, 
retaining  both  the  subjunctive  and  optative  formations,  has 
kept  them  distinct,  and  made  them  the  basis  of  different 
shades  of  modality.  They  have  each  two  uses — a  primary 
DSC,  in  which  they  have  the  force  of  a  modified  future  (opt. 
of  wishing,  subj,  of  request,  and  in  protasis  and  apodosis 
of  future  conditions) ;  and  a  secondary  use,  in  general  con- 
ditions only,  in  which  they  refer  to  indefinite  frequency  in 
present  and  past  time  respectively,  the  idea  of  futurity  being 
given  up :  tir  nin  wotp,  ft  tdSto  irotciig  ■^"  if  ho  (ever)  doei 
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(or  did)  this."  The  optative  hu  yet  another  ose  in  indireet 
qaotktioM. 

Latbh  Hibtort  or  thi  Lahgdass. — From  the  time  of 
Alexander  (330  b.  c.)  on,  literary  and  poUtioal  influences 
gave  the  Attio  dialect  ascendenoy  over  all  others ;  it  became 
Uie  language  of  the  whole  Oreek  world.  The  national  dia- 
lects gradually  disappear,  first  in  public  life  and  educated 
oiroles,  last  of  all  among  the  masses.  The  new  universal 
speech  takes  the  name  of  comsioh  (kmi^)  dialect.  It  is  a 
slightly  modified  Attio ;  thus,  for  otr&a,  Iriity,  itixrviu,  are 
said  oZSm,  otSo^fi^,  ituiifvm ;  besides  oUtitf  ov^tv  comes  into 
use.  Outside  of  Qreeoe,  in  Syria,  Macedonia,  Alexandria, 
the  language  was  spoken  with  less  purity,  and  many  cor- 
ruptions crept  in,  the  blunders  of  foreigners  using  the  Oreek 
language,  '£AAi)n»ni.  The  laagnage  of  the  New  Testament 
and  the  Septuagint  is  tinctured  with  suob  peouliarities.  So 
arose,  besides  the  «iti^  of  the  educated,  many  vulgar  dialects. 
That  of  Alexandria,  for  instance,  had  jAdovw  for  i\tor, 
Auror  for  {Auror.  The  literary  language  resisted  these  vul- 
garisms, and  kept  itself  comparatively  pure.  The  pronun- 
ciation altered  even  more  than  the  form  of  words.  Among 
the  earliest  changes  was  that  of  «  to  that  of  simple  t,  and 
of  i  from  ds  to  simple  z.  In  the  firstoenturies  of  the  Chris- 
tian era  the  same  corrupting  inSnences  are  yet  more  actively 
at  work.  B  is  softened  to  our  e,  and  ^  yields  to  the  prevail- 
ing •Caeissi,  and  takes  the  sound  of  i ;  these  two  corruptions 
are  first  detected  in  Alexandria.  The  diphthong  m  came 
to  ooincide  in  sound  with  « j  much  later  both  were  attenu- 
ated to  t.  At  took  the  simple  sound  of  c.  The  diphthongs 
with  V  modify  or  lose  their  second  vowel.  A  and  y  are  soft- 
ened in  sound.  The  quantity  of  vowels  is  confused.  The 
inscriptions  of  this  period  abound  in  singular  misspellings 
— ifrvc  (frofi),  Elatf  (*Iviv),  iwv^tr  {iwoiTifrtv)f  wptvfioi'npM 
{wp«afivTvpot),  Kirc  (xetrdu),  Kara£mkiii£6t  (-ia^6f ),  ar^  (avT^), 
iwtvKtiitiw  {-TKtviiuv).  Many  of  these  phonetic  corruptions 
had  taken  place  in  the  Bceotian  language  long  before.  Fe- 
ouliar  forms  of  this  period  are  -w  and  -v  for  -ut,  -wr  (Ai||if- 
Tpw,fui^pir),  such  accusatives  as  ivSiuo',  yvraucau',  confusion 
of  oases  (irapa^cu^Tw  vapa  rby  rarcpa,  avv  with  genitive).  The 
cleft  between  the  vulgar  tongue  and  the  language  of  the 
literati  widens.  The  Attic  revival  of  the  time  of  Hadrian 
affected  of  course  very  few.  Roman  words  are  largely 
adopted — iarlnai',  ufiyKi^,  iroAaruH'.  The  process  of  decay 
went  rapidly  on  i^ter  Byxantium  was  made  the  head  of  the 
Hellenic  World.  The  written  language,  though  clinging 
stoutly  to  ancient  models,  cannot  hold  its  own,  and  the 
spoken  tongue  verges  gradually  toward  the  Romaic  or 
modem  Oreek.  The  use  of  diminutives  for  primitives,  of 
the  aocnsative  for  the  dative,  ot'ura  and  subjunotire  for  in- 
finitive, of  (it  for  h,  of  auxiliary  verbs  MW,  e^u,  are  among 
the  characteristics  of  this  transitional  stage.  Long  and  short 
vowels  are  no  longer  distinguished,  and  word-accent  is  made 
the  basis  of  versification.  Insoriptions  of  the  ninth  century 
show  the  wildest  confusion  in  orthography,  as  >aKaY>!>  ^o* 
Twcf  Bi  wearvfvk  0««rdjcc,  iirii  rov  vkimiAv  j=»  hi  Tuv  ouceiojeup. 

The  completest  Greek  grammar  is  that  of  Eiibner  (Aiw- 
/iihrlidu  Orammatik,  2  vols. ;  2d  ed.  Hanover,  1870).  Ko 
full  exposition  of  Oreek  historioalgrammar  yet  exists,  but 
Curtius's  work.  Baa  Orieehitche  Verbum  (1st  vol.,  Leipsio, 
1873),  will  partly  supply  this  laok.  The  Oreek  portion  of 
Sohleieher's  Comptndtum  of  Comparativt  Orammar  covers 
the  ground  in  outline.  The  works  of  Eriiger,  Madrig,  and 
Goodwin  are  important  for  the  syntax.  On  dialects  the 
standard  work  is  Ahrens'  (Oiittingen,  1839-42),  and  on 
etymology,  0.  Curtius's  (4th  ed.  Leipsio,  1873).  The  best 
defining  lexicon  is  Liddell  and  Soott's  (6th  ed.  Oxford, 
1871).  F.  D.  Alliw. 

Greek  Language,  Modem.  The  language  of 
Oreeoe  has  undergone  no  reoolvtioti  since  the  time  of  the 
Attic  historians,  philosophers,  orators,  and  poets.  Through 
all  the  suocessire  invasions  and  conquests  of  the  country, 
by  the  Romans,  the  Ooths,  the  Huns,  the  Slavonians,  the 
Cmsaden,  the  Venetians,  and  the  Tarks,  the  basis  of  the 
popnlation  and  the  substance  of  the  language  have  sur- 
vived unchanged.  The  gradual  deoline  which  began  from 
the  Macedonian  eonqnest  continued  down  to  near  the  end 
of  the  last  century.  In  Umes  of  ignorance,  such  as  pro- 
vailed  during  the  four  centuries  of  Turkish  oppression,  the 
language  suffered,  indeed,  much  corruption,  not  only  in  its 
syntax,  but  also  in  its  vocabulary.  Many  foreign  words 
were  introduced.  Bat  there  has  never  been  a  period  when 
there  were  not  some  who  wrote  Oreek  with  a  fair  approach 
to  Attio  purity.  The  impulse  given  by  Christianity  to  the 
Hellenio  mind  arrested  for  oenturies  the  degeneracy  that 
had  already  begun.  The  Christian  Fathers  enriched  their 
native  tongue  with  many  new  and  striking  words  and  ex- 
pressions, Iwrn  of  the  sublime  doctrines  and  conceptions  of 
the  new  religion.  Since  the  time  of  Homer  the  Oreek  has 
never  been  a  dead  language.  Western  Europe  by  that 
libel  only  proclaimed  her  own  ignorance  and  shame.  If 
there  has    been  a  time  when   even  Athenians  spoke  a 


wretched  patois,  there  were  even  at  that  time  educated 
men  and  women  in  Constantinople  who  spoke  and  wrote 
the  language  in  a  style  which  would  have  been  quite  intel- 
ligible not  only  to  Plutarch  and  Pausanias,  but  also  to 
Pericles  and  Plato.  There  was  never  any  very  extensive 
introduction  of  foreign  elements  into  the  language  of  the 
educated  Oreek :  its  vocabulary  was  always  essentially  that 
of  the  ancient  language.  But  its  grammatical  forms  be- 
came vulgarised,  and  its  syntactical  oonstroction  was  still 
more  extensively  modified.  In  the  conjugation  of  the  verb 
the  dual  number  was  soon  dropped  altogether  (as  it  was 
also  in  the  declension  of  nouns  and  adjeetives);  the  opta- 
tive mood,  and  to  a  great  extent  the  infinitive  also,  was 
supplanted  by  the  subjunctive ;  the  future  and  perfect  tenses 
were  commonly  expressed  by  auxiliaries ;  and  other  minor 
etymological  changes  took  place.  The  personal  pronouns 
were  changed,  chiefly  by  the  addition  or  new  syllables;  the 
relative  pronoun,  so  brief  in  the  ancient  Greek,  was  ex- 
ofaanged  for  an  awkward  trisyllable,  with  the  ait!cl«  pre- 
fixed ;  the  prepositions,  snch  of  them  as  remained  in  use, 
were  nearly  all  construed  with  the  accusative  case;  the  old 
particles,  which  added  so  much  to  the  delicacy  and  flex- 
ibility of  the  language,  were  either  wholly  dropped  or  else 
lengthened.  The  nouns  and  adjectives  sufiercd  less  change ; 
but  the  nouns  very  generally  took  on  the  dimtntirire  neuter 
form — a  sadly  significant  change.  The  syntax  was  mate- 
rially modified,  the  nicer  rules  of  the  ancients  in  regard  to 
the  arrangement  of  words  being  very  generally  ignored, 
and  the  simple  order  of  most  modern  languages  being  fol- 
lowed. Of  these  languages,  the  French  is  the  only  one  that 
has  in  any  very  perooptible  degree  influenced  the  Greek. 
As  to  pronunciation  and  accentuation,  there  was  no  im- 

fiortant  change,  except  that  the  rough  breathing  is  no 
onger  heard  at  the  beginning  of  woMs.  In  the  written 
language,  indeed,  whatever  barbarisms  or  prorineialisms 
may  have  prevailed  in  the  speech  of  the  vulgar,  there  has 
been  no  change  in  accentuation  since  the  time  when  the 
accent  began  to  be  used  in  writing.  The  pronunciation, 
too,  as  the  most  ancient  manuscripts  plainly  testify,  has 
remained  what  it  was  in  the  first  eentunosof  the  Christian 
era.  The  same  consonants,  vowels,  and  diphthongs  whieh 
are  eonfonnded  with  each  other  in  writing  by  an  illiter- 
ate Greek  of  the  present  day  were  confounded  in  just 
the  same  way  by  illiterate  or  careless  transcrilters,  copy- 
ing from  dictation,  in  the  fourth  and  fifth  centuries.  The 
niceties  of  pronunciation,  by  which  similar  sounds  were 
no  doubt  ooourately  distinguished  by  the  Attio  voice  and 
ear,  must  have  been  lost  very  early.  The  sound  of  the  con- 
tinental t  is  now  expressed,  without  the  slightest  varia- 
tion, by  six  diSerent  written  signs — the  vowels  i|,  t,  and  v, 
and  the  diphthongs  «,  ih,  and  vi.  The  sounds  of  p  and  v, 
when  the  latter  is  preceded  by  a,  •,  or  i|,  are  also  identical, 
except  as  the  latter  has,  in  certain  cases,  the  sound  of  / 
instead  of  v. 

Towards  the  close  of  the  last  century  there  commenced  a 
systematic  attempt  to  purify  the  Greek  language  from  its 
foreign  admixtures^  to  recall  the  ancient  forms  of  words 
and  the  ancient  syntax,  so  far  as  these  had  been  abandoned 
or  corrupted,  and  to  restore  the  obsolete  words  of  the  classic 
Greek,  not  only  to  snpplant  the  barbarisms  that  had  crept 
in,  especially  from  the  Turkish  and  the  Venetian  Italian, 
but  also  to  enrich  the  scanty  vocabulary  of  the  com- 
mon speech,  resulting  naturally  from  popular  ignorance. 
This  movement  was  connected  with  the  establishment  of 
schools  and  other  methods  of  arousing  the  Oreek  mind 
from  its  comparative  torpor,  and  preparing  the  way  for  the 
eivil  regeneration  of  the  nation.  The  leading  spirit  in  this 
patriotic  enterprise  was  Adamantios  Koraes.  (See  under 
Gbxek  Literature.)  From  that  time  there  has  been  a 
constant  and  rapid  improvement  in  the  Greek  language ; 
and  this  improvement  has  been  greatly  accelerated  sinoe 
the  independence  of  Greece  was  established.  The  style  of 
the  best  writers  of  the  present  day  is  such  as  to  justify  the 
olaim  on  which  they  proudly  insist,  that  there  is  but  one 
Oreek  language.  This  fact  would  soon  be  universally  ad- 
mitted if  we  would  only  concede  to  the  Greeks,  what  is 
granted  to  every  other  nation,  the  right  to  regnlate  the 
pronnnoiation  of  their  own  language.  When  this  educa- 
tional reform,  already  happily  inaugurated,  shall  have  been 
accomplished,  the  educated  foreigner  who  visits  Oreeoe 
will  be  able  to  converse  with  the  people  in  their  own  still 
beautiful  tongue. 

It  may  help  to  show  how  far  the  Greek  language  has  ad- 
vanced in  its  progress  of  return  to  the  ancient  models  if  we 
subjoin  an  analysis  of  a  passage  from  one  of  the  best  of  the 
modem  Greek  writers.  For  this  purpose  let  us  take  the 
last  paragraph  of  the  Olympian  Oration  delivered  by  Prof. 
Pbilippos  Joannon  on  the  second  anniversary  of  the  mod- 
em Olympiads,  A.  D.  1870.  The  subject  of  the  oration  is, 
"  The  Intelleotnal  Progress  of  the  Greek  Nation  fnm  the 
War  of  Independence  to  the  Present  Time."     In  the  elos- 
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ing  paragraph,  smbracing  about  a  page  and  a  half  of 
oloBelj-p'rinled  cotavo,  there  are  about  fifty  verbs,  every 
one  vf  which  is  found  iu  Liddell  and  Scott'i  ancient  Qreek 
lexicon ;  and  the  only  departurea  from  the  regular  forma  of 
the  ancient  Greek  aro  tncee  four:  first,  Uie  future  tense, 
which  oocurs  nine  or  ten  times,  is  always  expressed  by  the 
aid  of  the  auxiliary  HKn}  secondly,  the  form  ttyot  of  the 
substantive  verb  is  used,  not  as  the  infinitive,  but  as  the 
third  person  singular  of  tho  indioativo ;  thirdly,  the  im- 
perative is  expressed  by  tho  subjunctivo  preceded  by  the 
sign  at  (a  ooQtraction  for  a^) ;  and  fourthly,  the  infinitive 
is  resolved  into  the  sobjanotivo,  preceded  by  nk,  an  abbre- 
viation of  Ira.  Of  seventy-five  or  eighty  nouns,  all  but  one 
are  found  in  the  above-named  lexicon,  and  this  one  is  simply 
a  modification  of  a  well-known  root  familiar  to  Greek  schol- 
ars, and  represented  by  several  cognate  words  (waymrns). 
The  common  word,  fiAror,  is  also  oscd  in  tho  sense  of  the 
English  word,  "  means,"  a  sense  not  Justified  by  ancient 
usage.  Of  about  fifty  adjectives,  all  but  one  are  found  in  tho 
lexicon,  and  of  this  one  tho  corresponding  adverb  is  found. 
Indeed,  the  adjective  itself  is  found  in  Pickering's  lexicon. 
All  the  nouns  and  adjectives,  without  the  slightest  exoep- 
tion,  are  declined  as  in  the  anoient  grammars.  Among 
eight  or  ten  different  pronouns,  personal,  relative,  demon- 
stoative,  and  oomponnd, occurring  in  all  about  twenty-five 
times,  there  is  but  one  instance  of  departure  from  ancient 
usage.  The  enclitic  n»  is  three  times  used  instead  of  airaS. 
Of  ten  adverbs,  the  only  one  not  belonging  to  the  ancient 
language  is  the  negative  Uy  (contract  for  mUv),  instead  of 
•«  or  avK.  This  modern  form  is  used  twice;  and  the  an- 
oient form  ov^i  also  occurs  twice.  The  only  particles  not 
known  to  the  ancient  Greek  are  two,  both  already  notioed 
as  signs  of  the  imperative  and  infinitive  moods,  and  both 
obviously  oontracted  from  anoient  Greek  forms.  So  slight 
is  the  difference  between  the  Greek  language  of  B.  c.  400 
and  that  of  x.  d.  1870.  A.  N.  Arrold. 

Greek  laiteratnre.  The  literature  of  the  Greeks  is 
distingnished  above  all  for  freshness,  originality,  and  perfeo- 
tion  of  form.  While  itself  a  spontaneous  national  out- 
growth and  independent  of  outside  influences,  it  furnished 
an  intellectual  impulse  whieh  spread  to  other  people,  the 
foroe  of  which  has  never  spent  itself,  and  of  whioh  modem 
European  literature  is  the  result.  Greek  literature,  the 
oreation  of  a  people  gifted  with  wonderful  artistic  sense 
and  produotivo  foroe,  has  in  one  sense  no  infancy :  that  is, 
no  period  of  nnsatisfaatory  first  efforts ;  eaoh  new  type  ap- 
pears at  onoe  in  full  vigor.  We  distinguish  four  periods : 
(I)  The  ancient  or  oUssioal  literature,  ending  with  Aristotle 
at  the  time  of  Alexander  the  Great;  (2)  The  Alexandrine 

f«riod,  till  the  subjection  of  E^ypt  to  Rome,  30  B.  a ; 
3)  The  Roman  period,  till  the  division  of  the  empire,  S30 
A.  D.;  (4)  Th'e  Syiantine  period,  till  the  oapture  of  Con- 
stantinople, 14S3.  The  last  three  are  of  suoordinate  im- 
portanoe. 

L  Tbi  Natiomal  Classical  Litsbatobb.  —  1.  Epia 
Poetry, — Before  Homer,  the  Greeks  must  have  had  popular 
poetry  and  poets,  for  in  th«  Iliad  and  Odyutg  toe  bard 
and  his  art  are  no  strangers.  The  hymn,  the  epic  song, 
the  dirge,  the  bridal-song  mnst  all  have  existed  in  these 
early  days,  the  epio  element  certainly  predominating  in  all 
these.  In  this  pre-Homeric  period  the  oldest  national  poeti- 
cal measure,  thedootylic  hexameter,  gradually  formed  itself 
out  of  a  ruder  metre,  and  multitudes  of  epithets  and  poeti- 
cal formulss  fixed  themselves  in  use  as  part  of  the  stock  of 
the  professional  bard.  But  of  this  period  we  have  no  direot 
knowledge ;  even  tho  names  (Orpaeos,  eto.)  refenred  to  it 
are  certainly  mythical.  Greek  literature  begins  wilh  the 
Homerio  poems,  the  Iliad  and  Odyuey,  in  whieh  are  found 
tho  vividest  word-painting,  most  musical  flow  of  language, 
great  wealth  of  expression,  with  an  inimitable  childlike 
simplicity.  The  Iliad,  Achilles  its  central  figure,  describes 
portions  of  the  siege  of  Troy ;  the  Odymg,  the  adventures 
of  Odysseus  on  his  return  home  from  the  siege.  The  ori- 
gin of  these  poems  has  been  in  recent  times  the  subject 
of  a  sharp  controversy.  In  119i  ^>peared  WolTs  ProU- 
gomeiia  ad  Jfowumm,  in  which,  maintaining  that  the  poems 
were  not  reduced  to  writing  before  600  B.  c,  he  denied  tho 
possibility  tiiat  a  poem  of  such  length,  composed  for  oral 
reeitation,  oould  Mve  previously  existed  as  a  whole;  and 
thus  opened  the  way  for  disbelief  in  the  personality  of  any 
Homer.  Sinoe  then  much  investigation  has  been  direoted 
to  the  subject,  and  inquiry  into  the  nature  and  origin  of 
unwritton  ballad  poetry  as  found  among  other  people  has 
played  a  eonspiouons  part  in  the  discussion.  Wolrs  line 
of  argument  baa  lieen  adopted  and  carried  further  by  Laoh- 
mann,  Eikihly,  Sengebnaob,  Eirohhoff,  and  others ;  the  first 
named  went  so  far  a*  to  attempt  the  separation  of  the  Iliad 
into  its  oomponent  ballads.  The  dootrioe  of  this  school  is, 
in  outline,  tnat  the  poems  are  aggregations  of  ballads  re- 
lating to  the  favorite  subject  of  the  Trajan  war ;  that  they 
same  into  form  in  the  hands  of  a  guild  of  professional  sing- 


era  (Homeridse  of  Chios),  to  whom  Homer  was  a  mythioal 
herot  eponymot,  and  were  thus  handed  down  from  genera- 
tion to  generation ;  that  different  parts  arc  of  different  ages ; 
and  that  the  present  form  of  the  poems,  with  what  unity 
of  plan  they  show,  was  given  them  at  the  time  of  Pisiatratus 
by  men  employed  by  him  to  collect  tho  scattered  portions, 
and  that  they  were  first  reduced  to  writing  then  or  shortly 
before  that  time.  Opposed  to  this  skeptical  tendency,  many 
scholars — among  them  Nitssch,  Bergk,  Mure,  Oladrtone— 
hold  fast  to  the  old  view  of  the  nnity  of  the  poems  and  a  sin- 

fle  author,  their  strongest  ground  being  the  undeniable  evi- 
enees  of  aystematio  plan,  especially  in  the  Odynty,  and 
the  uniformity  of  style  and  language.  The  question  mnat 
yet  be  considered  an  open  one,  but  it  la  not  unlikely  that 
the  truth  lies  between  these  extremes.  So  much  must,  at 
any  rate,  be  conceded  to  the  Lachmann  party,  that  even  if 
the  poems  do  bear  tho  impress  of  one  master-mind,  and  that 
a  Homer's,  this  Homer  used  much  material  already  on  hand, 
both  of  matter  and  expression  (many  stereotyped  formulse 
show  evidence  of  having  arisen  when  the  langnage  was  in 
a  very  different  phonetic  state  from  any  known  in  the  his- 
toric period),  and  that  in  the  subsequent  transmission  of 
his  work  there  was  every  likelihood  of  its  being  further 
changed  in  form.  The  poems  have  in  any  eaae  passed 
through  different  phases,  and  the  personal  Homer,  if  there 
was  one,  is  only  one  of  several  factors.  The  traditions  of 
the  ancients  respcoting  the  person  of  the  poet  are  in  every 
respect  contradictory,  and  rest  apparently  on  nothing  but 
conjecture.  Certain  it  is,  however,  that  the  poems  origin- 
ated among  the  sea-loving  lonians  of  the  Asiatic  coast.  It 
should  not  be  overlooked  that  doubts  respecting  the  Homerio 
poetry  existed  even  in  antiquity ;  some  of  the  Alexandrines 
referred  the  Iliad  and  Odyttey  to  different  authors.  Be- 
sides the  Hiad  and  Odytity,  there  are  handed  down,  under 
the  name  of  Homer,  several  hymns,  which  aro  certainly  of 
later  origin,  although  old.  The  Batraciomyomarhia,  or 
"  Battle  of  the  Frogs  and  Mice,"  a  bnrleaque,  is  the  prodnet 
of  an  uncertain  but  very  late  age,  Down  to  the  time  of 
Pisistratua  epio  poetry  was  widely  cultivated,  and  a  series 
of  poems,  known  as  the  "  Epio  Cyclus,"  arose,  clustering 
around  the  Homeric  works,  and  aiming  to  embody  in  iong 
the  Test  of  these  and  similar  myths.  Though  these  works 
are  now  lost,  they  were  only  inferior  to  the  niad  and  Ody- 
f«y  in  merit  and  popularity,  and  exercised  great  infiuenco 
on  subsequent  literature,  furnishing  materials  for.the  dram- 
atists, Tirgil,  etc.  The  authorship  of  part  of  these  poems 
is  known.  The  Cypria  of  Stasinna  introduced  the  Iliad, 
while  the  ^t\\opit  and  Sack  of  Troy  of  Arctinne  and  the 
Littla  Hiad  of  Lesehes  continued  it ;  the  Xotti  and  Tele- 
gonia  wore  connected  with  the  Odyiry.  Besides  these 
there  were  the  fSdipodea,  Thebai;  and  others. 

2.  Hesiod,  author  of  Worit  and  Dayi,  a  didactic  poem 
on  husbandry  and  the  calendar,  is  the  flnt  undoubted  per- 
sonality in  Greek  literature;  be  lived  at  Ascra  in  Boeotia, 
at  what  time  is  uncertain.  The  tone,  subdued  and  of  sen- 
tentious brevity,  differs  greatly  tnia  the  Homeric;  the 
dialect  is  a  modification  of  epic  Ionic.  The  Tkeogony 
asoribed  to  Hesiod  is,  probably,  as  many  of  the  ancicnta 
suspected,  of  different  authorahip,  though  of  the  same 
school. 

S.  Slegiac  and  lambie  Poetry. — During  the  decline  of 
epic  poetry  these  two  new  creations  appeared  simulta- 
neously, both  doubtless  developments  of  germs  already 
existing  in  the  nnwritten  popular  poetry.  Like  the  epos, 
the  new  forms  have  their  rise  among  the  lonians,  at  tnete 
early  times  the  most  intellectual  of  the  Greeks.  From  700 
to  600  B.  c.  is  the  flourishing  period  for  these  types.  The 
elegy  is  of  a  serious,  refiective,  but  by  no  means  always 
mournful  tone,  the  didactic  and  moralixing  element  pre- 
vailing; its  range  of  subjects  was  great;  its  metre  is  a  mod- 
ification of  the  epio  hexameter.  It  stands  in  eonneetloa 
with  the  spirit  of  the  times,  the  age  of  the  "Seven  Wise 
Men,"  and  of  the  llrat  beginnings  of  philosophic  thought 
The  iambic  verse,  at  first  the  medium  of  personal  ioveettve, 
is  lively  and  epigrammatic  in  style.  Of  all  these  poems 
only  soanty  fragments  have  been  preserved  to  na.  Arehi- 
lochns  of  Pares  (about  700)  was  at  once  the  inventor  and 
the  most  famous  author  of  iamb! ;  some  represent  him  as 
the  earliest  elegiac  poet,  while  others  assign  that  honor  to 
Callinus  the  Ephesian.  Nor  wore  the  verses  of  Arvhiloehns 
confined  to  these  two  forms ;  he  used  trochees  and  daetylo- 
trochecs  as  well.  A  poet  of  great  inventive  powers  and 
the  most  versatile  talents,  he  gave  an  impetus  to  the  new 
style  which  lasted  centuries  after.  Distinguished  as  au- 
thors of  elegies  arc  Tyrtnus  the  Athenian  and  adopted 
Spartan  (the  lame  schoolmaster  of  the  popular  fable),  llim- 
nermns  of  Colophon,  the  famous  Solon,  and  Theognis  tho 
Megarian.  Of  tne  last  there  has  come  down  to  na  a  oollee- 
tton  of  extracts,  in  all  some  1700  verses.  As  iambic  poets 
next  to  Arohllochus,  Simonldes  of  Amorgns  and  Hipponax 
are  distinguished,  the  latter  the  inventor  of  the  choliamb. 
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or  limping  lambio  verM,  in  wfaish  a  hnmorona  eifect  wm 
prodneed  l>7  an  nnezpeotsd  rhytltmie  turn  at  the  and. 

4.  1%*  Sabjtttivt  Lgrie. — Hitbarto  erery  freah  impulse 
In  ntaratare  had  oome  from  tlie  loniani  of  Aaia  Itiaor. 
Now  the  Aoliani  of  Leaboa  took  the  Initiative  in  the  eul- 
tiTatiov  of  the  mttot,  or  iong  ezpressl7  oompoaed  for  and 
Inseparable  bom  mnaio.  The  former  atylea  of  poetry,  thongh 
perhapa  originally  chanted  in  mnaieal  tones,  had  early  eman- 
oipated  themselvea  from  snoh  oonneotion.  The  Ijrio  poem, 
on  the  other  hand,  was  always  essentially  musioal.  The 
way  was  prepared  for  it  by  great  impiorements  made  in 
moiria  by  the  Lesbian  composer  Teipander,  abont  700.  In 
Aleaeoa  and  the  poetesa  Sappho,  both  Lesbians  (abont 
•00),  the  expression  of  indindoal  thought  and  passion  is 
predominant.  The  song  ia  for  a  single  Toiae  with  aithara 
aeeompaBimeat ;  the  form,  that  of  the  short  ctania,  mostly 
of  four  lines;  the  subjects,  erotio,  conririal,  eren  political  ; 
the  dialeet,  their  natira  Lesbian.  The  Rhegian  Ibyens  and 
Anaeraon  of  Teof  later  eontinaed  this  style  of  oomposition  ; 
the  latter,  known  as  an  erotio  poet,  had  a  playful  rein  un- 
known to  the  earlier  lyrio  poets ;  he  lived  in  Samoa  and 
Athena  in  tiie  atxth  sentnry.  Little  besides  fragments  of 
these  has  reached  us ;  the  extant  ditties  bearing  the  name  of 
Anaoreon  are  spurious  oompoaitions  of  many  centuries  later. 

i.  Tk«  Ckoral  Lyrie  was  first  brought  to  perfeetion 
among  the  Dorians,  who  hitherto  had  takan  no  creatiTe 
share  in  literature.  Henoe,  tl)e  dialeot  of  choral  poetry 
was  always  Dorie.  The  first  impulses  came  even  here  ^m 
iBolians — Tenander,  who  oame  to  Sparta  about  700,  and 
Arion,  wlio  flourished  at  Corinth  a  century  later;  both 
were  Lesbians,  chiefly  mnsioiana,  and  made  great  advanoea 
in  the  outward  form  of  the  lyrie.  As  thus  developed,  cho- 
ral poetry  existed  in  a  great  variety  of  forma,  all  of  which 
eomoined  voices  with  instrumental  music  and  orchestio  ao- 
tion,  and  were  often  exceedingly  complicated  in  their  met- 
rical and  melodis  structure.  Important  among  the  many 
forms  was  the  dithyramli,  a  feature  of  Baeahio  worship,  per- 
formed by  50  aingera  round  an  altar,  and  early  admitting 
a  mimetto  element  which  waa  the  germ  of  the  future  tra- 
gedy. Arion  was  espeoially  famous  as  the  perfeoter  of  this 
■tyk.  Other  sorts  ware  paans,  hyporchemata  or  ballets, 
varionf  manhing-songs  for  religious  and  military  occa- 
sions, marriage-songs,  dirges,  and  the  like.  Most  of  these 
took  the  character  of  a  public  spectacle.  The  aubjeot-mat- 
ter  was  quite  varied ;  they  ware  often  narrative,  often  re- 
sponsive or  in  dialogue  form.  The  earliest  names  of  im- 
portaaoe  are  Aleman  and  Stesiohorus ;  the  former  was  a 
Spartan  of  the  seventh  century ;  the  latter,  of  Sielllao  birth, 
flourished  abont  S80.  Stasieboms  was  espeoially  fond  of 
mythical  snbjeots,  as  the  titles  of  his  eompositions  show ; 
they  thus  stood  in  an  intimate  relation  to  tne  epos.  Later 
(5$<-i<7)  Simonides  of  Ceos  attained  the  highest  distinc- 
tion in  choral  oomposition;  his  life  was  passed  mainly  in 
Athens.  The  pathos  of  his  dirges  was  particularly  admired. 
Outside  the  bmits  of  choral  poetry  he  became  famons  for 
elegies  and  epigrams.  Passing  over  names  of  less  note, 
the  list  of  famous  choral  poets  eloses  with  Pindar,  the  only 
one  from  whom  any  complete  poems  have  some  down  to 
na.  He  waa  abont  forty  yeara  younger  than  Simonidea, 
and  a  native  of  Thebes.  We  possess  (h>m  him  forty-five 
mtneia,  or  poems  oelebrating  victors  at  the  four  national 
festivals.  Loftiness  of  diction  is  Pindar's  chief  oharaeter- 
istio ;  he  ia  deeply  religions,  always  of  a  dignified  earnest- 
ness ;  often  obscure,  yat  abounding  in  poetical  beauties. 
Besides  these,  his  compositions  embraced  many  other  ape- 
eiea,  but  nothing  of  them  is  preserved  but  fragments. 

8.  Tragedg. — The  dithyramb  contained,  as  we  have  seen, 
a  mimetic  trait,  and  this  was  little  by  little  developed,  first 
by  introducing  a  disguised  personage  apart  from  the  cho- 
rus, who  personated  a  character  (at  first  doubtiess  Dion- 
ysus himself),  and  narrated  in  the  firat  person  instead 
of  the  third,  and  sustained  a  dialogue  with  the  chorus; 
then  by  introducing  this  action  at  intervals  in  different 
aharaoters  (episodes),  by  extending  the  representations  to 
other  than  Bacohie  myths,  by  erecting  at  first  a  platform, 
and  then  a  regular  theatre  for  the  speotaoles,  and  improv- 
ing the  costumes  and  masks;  lastly,  by  increasing  the 
number  of  actors  to  two,  and  then  to  three,  so  that  more 
than  one  oharaoter  eonid  appear  on  the  atage  at  once,  and 
the  action  thus  progress  withont  the  chorus,  the  latter  b»- 
ing  diminished  m  numbers  (to  fifteen  or  twelve)  and  im- 
portance. This  took  plaoe  at  Athens,  and  Athens  remained 
the  home  of  the  tragedy ;  it  was  exotic  elsewhere.  Tragedy 
remained  essentially  a  Baeohic  solemnity,  and  was  perform- 
ed only  at  the  Dionysiae  festivals ;  it  was  sustained  at  the 
public  expense,  and  partook  of  the  nature  of  a  contest, 
three  poets  contending  together  (each  with  three  or  four 
pieces)  for  the  prise.  The  theatre  was  of  itnmensa  aiie  and 
uncovered,  the  stage  narrow ;  the  oboma  moved  in  tha  or- 
obeatra  below  it.  Stage  machinery  and  acenery  reaohed  a 
certain  degree  of  perfection.     The  ehoma  waa  an  eaaential 


f)art,  though  Ita  olBoe  became  leaa  and  leas  important.  The 
yrical  parts  were  sung  with  instrumental  aoeompanimant 
and  orenestio  action,  the  dialogue  recited,  or  proDably  in- 
toned or  chanted.  The  materials  of  plays  were  taken  al- 
most without  exeeptlon  IVom  the  national  myths,  the  aotion 
simple,  the  conceptions  highly  ideal.  The  fifth  century 
B.  c.  is  the  flourishing  period  of  tragedy,  marked  by  the 
three  great  names  of  Aschylna,  Sophocles,  and  Euripides. 
.£schylus  (&2&-4S8),  after  his  predecessors,  Thespis,  Phryn- 
iehua,  and  others  had  made  many  advances,  first  gave  the 
tragedy  its  oomplete  form.  A  man  of  stem  and  serious 
nature,  thoroughly  penetrated  with  religions  feeling,  his 
plays  abound  in  lolly  ethioal  conceptions  and  powerful  but 
sometimes  stilted  diction.  Seven  of  them  are  preserved, 
the  Promelhnu  and  Agamtmnott  the  best.  Sophocles  (495- 
405),  if  less  lofty,  has  flner  feeling  for  haman  nature,  mora 
drttmatia  lifo,  greater  versatility  and  power  of  affecting  the 
sympathies.  Both  ancient  and  modem  orities  rank  him 
highest  of  the  throe.  We  posaesa  seven  of  his  piV',  of 
which  the  most  powerful  are  the  Antigotit,  (Edimu  Tgra%- 
mu,  and  EUctra.  A  marked  decline  from  this  high  stand- 
ard is  seen  in  Enripides  (480-40S),  who,  thongh  a  poet  of 
great  talent,  shows  glaring  faults,  too  little  ideality,  want 
of  symmetry  and  unity  in  plot,  too  much  moralising,  a  re- 
liance on  single  passages  of  brilliancy  for  effect.  The  so- 
phistical tendencies  of  the  age  were  unfavorable  to  poetry, 
and  a  great  falling  off  in  poetical  taste  begins  from  this 
time.  Euripides  was  very  poptUar  in  subsequent  ages,  and 
we  possess  eighteen  plays  of  nis,  besides  many  fragments ; 
a  nineteenth,  Bhent,  is  spurious.  We  have  no  plays  of  the 
lesser  tragedians,  and  all  mention  of  them  may  De  omitted. 
Their  number  was  immense. 

7.  Corned)/  arose,  like  tragedy,  fVom  the  Bacohie  festivi- 
ties ;  not,  however,  from  the  dithyramb,  but  fVom  the  comut 
or  procession  of  licensed  revellers  at  the  country  Dionysia, 
which  mingled  invocations  of  the  deity  with  gibes  at  the 
bystanders.  Its  early  history  is  obscure  j  It  never  received 
so  large  a  shan  of  publlo  patronage  as  tragedy.  It  passed 
throngh  three  phases,  known  as  Old,  Middle,  and  New 
Comedy.  Old  Comedy  flourished  tnm  460  to  400;  the 
chief  poets  were  Cratinus,  Crates,  Supolls,  and  Aristoph- 
anes. Only  of  the  latter  have  plays,  eleven  in  number, 
been  preserved.  Farcical  extravagance  and  the  ntmost 
license  in  personal  satire  are  the  eharaateristies  of  the  Old 
Comedy;  with  this  the  most  brilliant  though  often  the 
coarsest  wit.  Aristophanes,  with  all  his  buffoonery,  yet 
shows  always  an  earnest  trait ;  eaoh  pieee  is  written  for  a 
purpose.  His  fertility  in  tha  invention  of  the  ludicrous  is 
inexhaustible.  In  the  Paratotit,  a  part  when  the  aotion 
stopped  and  the  ohoras  addressed  the  andience  directly, 
the  Old  Comedy  preserved  the  image  of  the  ojiginal  Oomtu, 
With  the  end  of  the  Peloponnesian  war  the  spirit  of  com- 
edy changes ;  its  farcical  merriment  is  given  up ;  political 
satire  is  now  less  its  motive  than  the  delineation  of  types 
of  oharaoter  and  scenes  of  daily  life.  The  Middle  Comedy 
(400-338)  was  a  transitional  stage.  The  latest  piece  of 
Aristophanes,  PlHttu,  property  belongs  to  it.  The  chief 
poet  was  Antiphanes.  The  New  Comedy  belongs  chronol- 
ogically in  the  next  period,  but  in  spirit  ia  this,  being  the 
last  phase  of  the  national  poetry.  It  has  no  choms,  its 
characters  are  types  of  every-day  society ;  it  stands  very 
near  the  modem  comedy.  Menander  (34Z-290)  has  the 
first  place  among  the  sixty-four  authors  <^  New  Comedy; 
his  works  must  have  been  masterpieees  of  their  class. 
Others  were  Philemon,  Diphilns,  Posidlppos.  Literature 
has  suffered  a  great  loss  in  that  no  plays  of  these  have 
been  preserved.  We  can  form  some  judgment  of  their 
merit  from  the  imitations  of  Plautns  and  Terenee.  Sepa- 
rate tnm  the  Athenian  comedy  was  the  Sicilian,  which  at- 
tained some  eminenoe  in  the  hands  of  Bpieharmos  about 
47S,  and  Sophron  somewhat  later. 

8.  Bittmy. — As  in  every  literatare,  so  among  tha  Oreeks, 
prose  began  long  after  poetry.  Tha  first  beginnings  were 
made  by  the  Asiatic  lonians — attempts  merely  at  preserv- 
ing eurrent  reminisoences,  withont  as  yet  any  idea  of  in- 
dependent investigation  or  criticism.  They  wen  confined 
at  first  to  local  traditions,  then  took  a  wider  range.  The 
language  had  still  a  poetieal  coloring,  and  much  fable  was 
mixed  with  facts.  Such  early  prose-writers  were  Cadmus 
and  HrcatsBus  of  Miletus,  Hallanicns  of  Mitylene,  and  oth- 
ers. The  dialeet  was  lonio  even  when  the  writer  was  not. 
The  ohief  of  those  Ionic  historians,  and  the  only  one  whose 
works  have  oome  down  to  ns,  is  Herodotus  of  Haliearaas- 
•ns  (b.  484),  who  nndertook  from  the  love  of  knowledge 
extensive  Journeys,  and  embodied  the  results  of  his  in- 
quiries in  nine  books  of  history,  onr  chief  source  of  infor- 
mation for  the  Persian  wars  and  preoeding  periods,  treat- 
ing of  almost  all  the  known  nations  of  the  earth,  and  giving 
geographical  and  ethnological  information,  as  well  as  his- 
torical. The  style  is  of  charming  simplicity  and  the  utmost 
vividness.     His  credibility  has  often  lieen  questioned;  oar> 
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tain  it  !■  that,  thongh  siBMnly  aiming  at  tmth  and  «zer- 
oiiing  far  more  oritiolnn  than  any  of  hia  predeoeason,  hia 
supentition  and  lore  of  the  marvelloaa  have  inSuenoed  hia 
work  in  many  waya.     Eapeolally  ia  he  unreliable  in  the 

Saat  hiatory  of  foreign  nationa.  A  genuine  piety  perradea 
ia  work ;  hia  conception  of  the  Pen ian  invaaiona  and  their 
•aoBM  ii  a  religioaa  and  ethical  one.  Thnoydidea,  the  great- 
est hiatorian  of  Greece,  waa  an  Athenian  (47(MV6),  and, 
no  longer  following  in  the  hitherto  beaten  track,  wrote  in 
hia  native  dialect.  Hia  work  in  eight  booka,  treating  of 
the  Peloponneaian  war  down  to  410,  ia  a  model  of  impar- 
tiality and  oonacieatioua  reaearch.  Scorning  the  charm  of 
mere  ityle,  he  aima  at  the  ntmoat  brevity,  and  writea  in  a 
faahion  obacure  and  crabbed,  but  which  yet  haa  a  aingnlar 
force.  Speechea,  partly  imaginary,  form  an  important  part 
of  the  work,  aerring  to  act  forth  motivea  and  the  inner  con- 
nection of  erenta.  The  military  career  of  Thueydidea  waa 
unfortunate,  and  his  work  waa  written  in  baniahment.  A 
oontinuation  of  Thueydidea'  hiatoty  ia  furnished  by  Xen- 
ophon  (about  444--3i5),  whoae  aeven  booka  of  Qreeian  his- 
tory {Selltntca)  extend  to  362  B.  c.  Superior  to  thia  work 
in  atyle  ia  hia  Ana6a«t<,  a  aimple  and  graphic  acoount  of 
the  adventurea  of  the  body  of  Greek  mcnenariea  who  join- 
ed the  ill-fated  expedition  of  the  younger  Cyrus  againat 
Artazerxea — adventures  in  which  Xenophon  himseS'  had 
an  important  share.  Xenophon  ia  a  plain,  aoldierly,  and 
straightforward  man,  fond  of  the  practical,  but  lacking  in 
that  intellectoal  grasp  needful  for  a  historian ;  a  devoted 
adherent  of  Socrates,  and  inclined  to  favor  Spartan  rather 
than  Athenian  polity.  Much  of  hia  life  waa  spent  abroad, 
partly  in  baniahment.  Hia  literary  labora  were  not  eon- 
fined  to  history ;  we  poasesa  the  Cyropmita  (a  life  of  the 
elder  Cyrus,  a  sort  of  nistorical  romance)  and  the  Memora- 
Ulia  of  Socrates,  a  collection  of  personal  reminiscences  of 
the  great  teacher,  beaidca  several  smaller  works,  some  of 
doabtfol  gennlncness.  Iiost  historians  of  thia  time  are 
Ctesias,  a  Cnidian  physician  long  employed  at  the  Persian 
court,  and  the  author  of  Persian  annals,  and  Philistus,  the 
historian  of  Sicily,  both  contemporary  with  Xenophon. 
Later  were  Ephorus  and  Theopompns,  scholars  of  Isocra^ 
tes,  the  former  the  founder  of  the  general  history. 

9.  Pkilo*opkg. — No  philosophical  writings  before  Plato 
have  been  preserved,  tnough  the  two  preceding  centuries 
had  been  prolifie  of  such.  The  first  beginnings  of  philos- 
ophy are  contemporary  with  those  of  history,  and  the 
lonians,  as  in  history,  took  the  initiative.  The  Ionic  phil- 
osophers ooeupied  themselves  with  speculations  on  the 
physical  universe ;  Thales,  Anaximander,  Anaximenea  were 
the  earliest  of  theae.  A  little  apart  from  those  stood  He- 
rsclitus  (500),  and  later  Aoaxagoras  of  Clasomenss  (600- 
428),  the  moat  advanced  philosophic  thinker  before  Socrates, 
long  a  resident  of  Athens,  and  exercising  the  most  power- 
ful Influence  on  the  groat  men  of  that  day.  Special  schools, 
offshoots  of  the  Ionic,  were  formed  by  Pythagoras,  a  Sam- 
ian  who  emigrated  to  Croton  in  Italy,  and  Xenophanes  of 
Golophoo,  the  founder  of  the  Eleatie  school  in  Elea ;  both 
of  the  sixth  century.  The  former,  though  eminent  in  mathe- 
matics, did  not  got  beyond  a  vague  mysticism  in  specula- 
tion; his  followers  were  numerous  and  wrote  in  Doric, 
Philolans  and  Archytaa  being  noted  among  them.  The 
Eleatica  pursued  the  raetaphyaieal  tendency  farther ;  they 
reverted  to  the  poetical  iorm  in  their  writings ;  so  Xen- 
ophanes, Parmenides,  and  Empedocles,  the  latter  again 
busied  with  speculations  in  physios.  Entirely  new  ground 
for  philosophic  thought  was  obtained  by  the  fearless  think- 
er and  uncompromising  moralist  Socrates  (d.  390),  who, 
though  he  wrote  nothing,  gave  that  direction  to  speeulation 
which  resulted  in  the  establishment  of  several  schools.  The 
first  of  these,  the  Academy,  was  founded  by  the  celebrated 
Plato  (429-347)  of  Athens,  on  enthusiastic,  imaginative, 
almost  visionary  nature,  educated  by  extensive  travel, 
master  of  dialectics.  His  works  are  in  the  dialogue  form, 
always  with  Socrates  as  chief  speaker.  As  works  of  art 
they  are  unsurpassed ;  though  ranging  over  the  whole  field 
of  ethics,  politics,  and  metaphysics,  they  possess  a  dramatic 
vivacity  which  never  fiags  and  a  constant  freshness  of 
thought.  Probably  all  are  preserved ;  besides  the  longer 
works.  Republic  (10  books)  and  Zmu  (12  books),  there  are 
some  forty  shorter  compositions,  many  of  doubtful  genuine- 
ness. The  numerous  works  of  HeracHdes  Ponticus,  the 
scholar  of  Plato,  arelost.  The  founders  of  the  other  Socratic 
schools,  Euclid  (Megarian  school),  Aristippus  (Cyreoian 
school),  and  Antisthenes  (Cynic  school),  were  of  little  im- 
portance for  literature.  Aristotie  (384-322),  the  founder 
of  the  Peripatetic  school  in  the  Lyceum,  was  a  pupil  of 
Plato,  but  very  unlike  him.  His  voluminous  works  were 
of  less  importance  for  literature  than  for  science.  Of  dear 
judgment  great  aenmen  and  memory,  he  was  pre-eminently 
a  man  of  facta ;  his  eagemeis  for  knowledge  extended  into 
every  part  of  the  physieal  and  metaphysical  universe. 
Becognition  of  the  importance  of  inductive  research,  as  op- 


posed to  mere  speculation,  ezaotness  of  method  and  com- 
pleteness of  ayatem,  the  introduction  of  accurate  technical 
terms,  are  among  his  meriti.  About  one-half  his  numerous 
writings  are  preserved,  eompoaed  in  a  clear,  pragmaUe 
style,  devoid  of  all  ornament,  often  bald  and  compendious. 
Among  the  completest  of  these  are  the  ifieomaeheam  Etkie*, 
the  Politic;  the  logic;  besides  these,  hia  extant  writings 
extend  over  literature,  rhetoric,  psychology,  soology,  bot- 
any, mathematics,  physics,  and  other  departmenta  It  may 
be  said  of  Aristotle  that  he  embraced  in  himself  all  the 
science  of  his  age.  Though  contemporary  with  Demos- 
thenes, he  atanda  on  the  border  of  two  periods,  and  in 
spirit  belongs  quite  as  much  to  the  latter  as  to  the  former. 

10.  Jlhetoric  and  Oratory, — The  nursery  of  Grecian  elo- 
quence was  Athens,  and  its  flourishing  period  the  fourth 
century,  though  the  study  of  rhetoric  as  an  art  had  been 
previously  pursued  during  the  period  of  the  Peloponnesian 
war,  eapocially  under  the  influence  of  the  eiass  of  men 
called  Sophists.  The  Sophists  were  a  peculiar  product  of 
that  age,  rhetoricians  rather  than  philosophers,  loose  think- 
ers, though  professedly  teachers  of  philosophy  and  morals. 
Their  province  was  words,  not  thoughts ;  their  whole  art, 
persuasion ;  their  aim,  rather  outward  semblance  than  in- 
ward reality.  Athens  waa  their  chief  field,  though  most  of 
them  were  from  abroad.     The  principal  Sophists  were  Oor- 

fios  a  Sicilian,  Hippias  of  Elis,  Protagoras  of  Abdera, 
oins  of  Agrigentum,  and  Prodions  the  Cean.  Under  the 
instructions  of  these  men  the  art  of  oratory  grew  to  matu- 
rity. The  famous  Attio  orators  are  ten  in  number.  The 
first  department  cultivated  was  the  judicial;  in  this  field 
distinguished  themselves  Antiphon  (479-411)  and  Ando- 
cides.  Of  the  former  we  have  seventeen  oraliona  preserved, 
of  the  latter  four,  many  of  these  written  for  others  to  speak. 
To  a  somewhat  later  period  belong  Lysias  and  Isocrates ; 
their  style  shows  more  freedom  and  elegance.  The  latter 
brought  to  perfection  the  epideictic  style,  or  speech  of  dis- 
play. We  possess  of  the  one  thirty-four  speeches,  of  the 
other  twenty-one,  A  little  later  flourished  Isseus  and  Ly- 
curgus.  With  Demosthenes  (384-322)  is  reached  the  high- 
eat  point  in  oratory.  It  waa  he  who  developed  the  political 
style,  demanding  not  only  the  orator,  but  the  statesman. 
Demosthenes,  perhaps  the  greatest  orator  of  all  times,  and, 
next  to  Pericles,  tile  greatest  statesman  of  Athens,  attained 
his  eminence,  without  great  natural  endowmenU,  by  the 
moat  unremitting  diligence.  Though  be  lacks  the  ease  of 
some,  his  style  ia  forcible  beyond  description,  tne  firom 
rhetorical  trickery,  although  carefully  studied,  weighty, 
and  earnest.  Sixty  orations  of  his  are  preserved.  His 
oontomporaries,  ^schines,  Hyperides,  and  Dinarehus, 
though  able  oratora,  are  hia  inferiora  in  power.  The  iamoua 
contest  on  tiie  Crown  between  .Sschines  and  Demosthenes 
(3.S0  B.  c.)  gave  occasion  for  the  masterpieces  of  the  two 
orators. 

11.  Mtdimue. — The  only  works  of  a  technical  profes- 
sional nature  which  have  reached  us  from  this  period  are 
the  writings  of  Hippocrates  of  Cos  (460-370),  the  founder 
of  the  science  of  medicine.  They  are  in  the  Ionic  dialect, 
brief  and  plain  in  language ;  parts  are  of  doubtful  authen- 
ticity. 

II.  AucxAHDBira  Period  (330-30  B.  c.). — Ite  charac- 
teristics are  great  diminution  of  originality,  the  cultivation 
of  science  at  the  expense  of  literature,  the  atudy  and  dia- 
aemination  of  previous  worka.  The  boundariea  of  the  Hel- 
lenic world  were  greatiy  enlarged,  and  foreign  influences 
made  themaelvea  felt.  The  two  oentres  of  literary  activity 
were  Alexandria  and  Athens. 

1.  Poetry  became  secondary  to  prose.  Besides  the  New 
Comedy,  already  described,  the  tmly  sew  type  produced  is 
the  bnoolio,  the  germ  of  which  existed  among  the  Siciliaa 

Soasantry;  it  was  artistically  developed  by  Tbeooritos^  a 
yracusan,  about  270.  These  poems,  called  idgU  (a  word 
of  uncertain  meaning),  were  primarily  pictures  of  mral 
life,  many  in  dialogue  form,  in  Sicilian  Doric  and  the  dac- 
tylic metre ;  the  tone  is  tender  and  sportive ;  a  feeling  for 
nature  not  very  common  among  the  anciente  pervades  &em. 
We  have,  besides  thirty  pieces  of  Theocritus,  several  by 
Bion  and  Mosohns  of  a  similar  nature.  The  remaining 
poetry  of  this  period  is  artificial  in  the  extreme.  The  epic 
compositions  are  labored  and  learned  imitations  of  Homer; 
the  Argoaauliea  of  Apollonius,  a  grammarian  of  Alexan- 
dria (200),  is  preserved,  but  has  litUe  merit.  Still  lees  in- 
teresting are  the  didactic  poems  on  astronomy  and  medi- 
cine of  Aratus  and  Nieander ;  the  latter  wrote  Oeorgiee  and 
Uetamorphoeee  (now  lost),  imitated  afterwards  by  Virgil  and 
Ovid.  The  epigram  is  cultivated  with  more  sneeess ;  the 
Anthology  contains  many  good  ones  of  thia  period.  Cal- 
limaohus,  the  first  Alexandrine  libmrian,  distinguished 
himself  in  this  style;  we  have  also  hymns  of  some  Uttie  merit 
from  him.  Both  the  elegy  and  the  trauredy  received  some 
attention,  but  all  productions  are  lost.  The  «Uo«,  or  satlxie 
poem,  came  also  into  vogue. 
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i,  miotopJki/  Tu  ehicflT-  punned  at  Athens,  where,  be- 
sides the  Aoademy  and  the  Lyoenm,  the  Epionrean  and 
Stoic  sehools  (the  latter,  oatgrowthi  of  the  C;ren!an  and 
Cynie  schools  respectively)  flourished,  attracting  pupils 
ft«m  all  parts  of  the  civilised  world.  Of  the  teachers  the 
most  important  in  a  literary  point  of  view  are  Tbeophras- 
tns,  pupil  and  sneoessor  of  Aristotle,  a  man  of  most  varied 
learning,  fk«m  among  whose  many  works  a  book  on  botany 
and  an  essay  on  types  of  character  have  reached  us,  and 
Chiysippus  and  Panatius  the  Stoics,  both  prolific  writers 
on  ethics.  The  latter's  work  on  Dutiet  was  the  model  for 
Cicero's  book  on  the  same  subject. 

8.  Orammar,  in  its  widest  sense,  including  the  study  of 
Hteratnte,  was  ardently  pursued,  especially  at  Alexandria 
under  the  Ptolemies.  The  famous  libraries  there  collected, 
and  the  Museum,  a  kind  of  aoademy  of  sciences,  were  im- 
portant means.  The  collection,  catalogning,  criticism,  and 
annotation  of  the  literary  relics  of  the  classical  period  was 
the  ohief  task;  later  came  the  systematic  treatment  of 
grammar.  Scanty  as  are  the  remnants  of  these  gram- 
marians' works,  whatever  we  possess  of  the  classic  litera- 
ture has  passed  through  their  hands,  and  modem  philology 
is  greatly  indebted  to  them.  The  greatest  of  these  critics 
were  Aristophanes  of  Bysantinm  (200)  and  Aristarohns 
(150);  the  former  busied  himself  chiefly  with  the  drama, 
the  latter  with  Homer.  A  small  grammatical  textbook  of 
Dionysias  Thrax  (110)  has  come  down  to  us,  also  a  short 
treatise  on  mythology  by  Apollodoms.  A  rival  of  the 
Alexandrine  school  was  the  Pergamenian,  its  representa- 
tive scholar  Crates. 

4.  Otlur  Seimee: — ^Tbe  advances  made,  especially  at 
Alexandria,  in  astronomy,  mathematics,  and  geography  were 
remarkable.  In  mathematics  were  distinguished  Euolid, 
whose  EletneiUt  of  Oeometn/  hold  their  place  even  yet,  and 
who  lived  in  Alexandria  in  the  last  part  of  the  fourth  and 
flrst  part  of  the  third  century  B.  c. ;  and  later  Archimedes 
of  Syracuse  and  ApoIIonins.  Of  others,  Eratosthenes,  a 
man  of  universal  learning,  the  flrst  scientific  geographer  (d. 
191),  and  Hipparchus,  the  astronomer,  may  be  mentioned. 
In  Athens  the  Peripatetics  and  other  philosophers  also  cul- 
tivated the  sciences. 

5.  Buiorj  is  singularly  neglected  in  this  period;  the  only 
name  of  importance  is  Polybins  (204-122),  of  whose  his- 
tory of  Roman  conquests  only  fire  books  (out  of  forty)  are 
preserved  oomplete. 

III.  SowAir  Period  (30  b.  O.-330  a.  b.). — Literature 
centres  at  Rome,  the  ancient  seats  of  learning  losing  thfir 
importance.  The  scientific  spirit  decreases,  but  there  is 
returning  taste  for  rhetoric  and  regard  for  form  and  style 
in  composition,  which  had  been  singularly  neglected  in  the 
preceding  period ;  so  results  a  remarkable  revival  of  Attic 
prose,  especially  history.  To  the  first  century  of  this  period 
belong  Diodorus  Sicnlus,  only  a  small  portion  of  whose 
Vnivenal  Hittory  is  preserved ;  Plutarch,  the  biographer 
and  essayist ;  Flavins  Josephns,  the  Jewish  historian ;  and 
Strabo,  the  descriptive  geographer.  From  the  rhetorician 
Dionysias  of  Hsiicamassns  we  have  a  history  of  early 
Rome,  as  well  as  works  on  rhetoric  and  literature.  Later 
were  Arrian,  Appian,  Herodian,  and  Dio  Cassius  (the  last 
three  writers  of  Roman  history),  and  Pansanias,  the  trav- 
eller, from  whom  we  have  a  IJeteription  of  Oreeee.  Of 
rhetoricians,  Dio  Chrysostom,  and  later  Longtnus,  deserve 
mention,  but  especially  the  witty  satirist  Lnoian,  whose 
works  are  of  the  most  varied  character.  Less  valuable  are 
the  writings  of  the  two  Philostrati  and  those  of  ^lian,  the 
latter  a  collection  of  anecdotes.  The  Deipnotopkutm  of 
Athenteus  consists  of  table  conversation ;  though  a  taste- 
less melange,  it  contains  important  material.  The  writing 
of  imaginary  letters  ascribed  to  noted  personages  came 
into  vogue,  and  was  cultivated  by  Alciphron  and  others. 
The  grammarians  of  this  time  are  divided  into  Teohnieists 
and  Atticists.  Of  the  former  wore  the  Alexandrian  ApoI- 
Ionins Dysoolus  and  his  son  Herodian,  the  last  of  the  great 
ancient  grammarians ;  of  the  latter,  mere  AtticpuHsts,  Phiy- 
niehus  and  Julius  Pollux.  The  astronomer  and  geographer 
Ptolemy  and  the  physician  Oalen  are  the  chief  names  in 
physical  science.  The  study  of  philosophy  languished,  and 
the  Athenian  schools  died  out ;  Bptctetus  the  Stoic  is  the 
most  eminent  teacher.  Philosophy  degenerated  on  the  one 
hand  into  the  fantastic  superstition  of  Neo-Platonism,  whose 
chief  apostle  was  Plotinus,  on  the  other  into  tbe  skepti- 
cism of  Sextns  Bmpirions  (about  200  A.  D.).  From  Diogenes 
Laertins  (abont  200)  we  have  a  history  of  philosophy.  In 
poetry  this  period  is  utterly  barren ;  Babrius,  tbe  autiior 
of  fsopian  fables  in  choliambs,  is  the  only  name  worth 
mentioning. 

rV.  BrzAimHE  Pcbiod  (330-1453  A.  D.).— The  literary 
centre  is  Constantinople.  A  brief  renaissance  in  poetry 
and  rhetoric  is  followed  by  a  long  decline,  in  which  every 
spark  of  good  taste  and  originality  dies  out.  Learning 
grows  less  and  less;  many  works  of  antiquity  are  forgotten 


and  lost ;  careless  eompilations  and  excerpts  replace  origi- 
nal works.  The  writers  of  this  period  are  for  the  most 
part  devoid  of  literary  merit,  and  of  no  importance  except 
as  sources  of  contemporary  history,  or  from  tbe  iVagments 
of  older  monuments  which  they  may  contain.  It  will  snCBoe 
to  mention  a  few  :  Nonnns  (abont  400),  author  of  the  vol- 
uminous Dionytiaca,  not  without  originality  and  a  certain 
merit,  and  Quintus  Bmymens,  are  the  best  of  a  large  num- 
ber of  poets.  Anthologies,  or  collections  of  epigrams  of 
various  ages,  are  compiled.  Rhetoric  flourished  under 
Julian,  and  tbe  works  of  Libanins  are  no  mean  specimens 
of  oratory.  The  romance  was  cultivated  by  Heliodoms 
and  others.  Stobssus'  Floriltgium  and  Eclogie,  collections 
of  choice  extracts,  contain  mneh  that  is  valuable.  In 
grammar  and  erudition,  Choerobosons,  Enstathius,  the  com- 
mentator of  Homer  (bishop  of  Theesalonica,  1100),  Photiue, 
and  the  lexicographers  Hesychius  and  Suidas  may  be  men- 
tioned. Zosimus,  Proeopius,  Zonaras,  Kicephorus  Grego- 
las,  arc  among  the  historians.  Ensebius,  the  ehronologist 
and  Church  historian,  was  contemporary  with  Constantino; 
Stephanus  Byzantius,  the  geographer,  Uved  some  two  cen- 
turies later.  Of  ecclesiastical  writers,  the  most  eminent 
are  Justin  Martyr,  Clement  of  Alexandria,  Origen,  Oregoiy, 
John  Chrysostom,  Synesius,  Soerates;  the  first  three  be< 
long  chronologically  to  the  preceding  period. 

The  study  of  Greek  literature  was  revived  in  the  West 
during  tbe  fifteenth  eentury,  chiefly  through  tbe  influenco 
of  the  learned  Greeks  who  fled  in  considerable  numbers  to 
Ita^,  and  labored  there,  ihrored  by  such  men  as  Lorcnso 
de'  Medici;  among  these  were  Theodore  Qasa,  Constantino 
and  Janus  Lasoaris,  and  Marcus  Musums.  Since  then  these 
literary  relics  have  been  studied  with  ever-increasing  seal. 
Among  tbe  many  modem  scholars  whose  labors  In  this  field 
have  Wn  fruitful  ore  prominent,  Reuchlin,  Erasmus  (six- 
teenth century),  and  later  (eighteenth  eentury)  Hemster- 
hnis  and  Valckenaer  in  Holland ;  in  England,  Bentley  (d. 
1742),  and  afterwards  Person  and  Elmsley;  in  Germany 
during  the  present  century,  Heyne,  Wolf,  Hermann,  Bifckh, 
Bekker,  Dindorf,  MHIler,  and  Welcker.  The  principal  his- 
tories of  Greek  literature  are,  in  English,  Mure's  and  Miil- 
ler's  (completed  by  Donaldson);  in  German,  Bemhardy's, 
NiooUi's,  and  Bergk's,  the  last  now  (1875)  just  begun. 

F.  D.  Allek. 

Greek  Iilteiataret  Modem.  Prof.  Bopbooles,  In 
his  Greek  Lexiecn  of  tkt  Soman  and  Bi/eaittine  Periodtj 
divides  what  he  calls  tbe  Byiantine  Period  into  three 
epochs,  the  first  extending  from  A.  D.  380  to  A.  D.  623 ;  the 
second,  fh>m  A.  D.  622  to  A.  o.  1099 ;  and  the  third,  fVom 
A.  D.  1099  to  A.  D.  1453.  It  is  only  the  writers  of  tbe  last 
of  these  periods  that  can  be  considered  as  belonging,  in 
any  sense,  to  tnodtrn  Greek  literature.  Most  of  these,  in- 
deed, wrote  in  the  scholastic  or  would-be  Attic  style,  rather 
than  in  the  modem  Greek. 

Anna  Comnena,  distinguished  alike  for  the  graces  of  per- 
son and  of  intellect,  was  the  daughter  of  Alexis  I.,  emperor  of 
Constantinople.  Bora  in  1083,  and  educated  with  tbe  great- 
est care,  she  was  early  married  to  Nicephorus  Bryennius, 
descended  from  one  of  the  noblest  families  in  the  empire, 
and  renowned  as  a  warrior,  an  historian,  and  a  statesman. 
He  was  the  author  of  a  history  of  the  empire  in  four  books, 
modestly  entitled  MateriaU  for  Hittory.  It  covers  only 
about  twenty  years,  from  1057  to  1078,  and  was  left  unfin- 
ished at  his  death,  whieh  occurred  in  1137.  His  beautiful 
widow  never  ceased  to  mourn  his  loss.  There  is  no  parallel 
in  the  European  history  of  those  times  to  the  uninterrupted 
domestic  happiness,  for  more  than  forty  years,  of  two  such 
eminent  and  noble  authors.  Anna  survived  her  husband 
eleven  years,  dying  in  1148.  She  wrote  a  biography  of  her 
father,  entitled  Altriad,  a  work  of  great  historic  value,  but 
somewhat  disfigured  by  a  pedantic  style.  In  this  respect 
it  is  a  striking  contrast  to  her  husband's  modest  history. 
George  Gemistus,  sumamed  by  himself  PlHhon,  was  one 
of  the  most  remarkable  men  of  his  age.  He  was  bom  in 
Sparta  abont  the  middle  of  the  foarteenth  eentuty,  and 
lived  till  near  the  middle  of  the  fifteenth.  A  passionate 
admirer  of  Plato,  he  formed  the  bold  design  of  establishing 
the  supremacy  of  his  philosophy,  thereby  supplanting  not 
only  the  system  of  Aristotle,  but  also  the  religion  of  Christ. 
Visiting  Florence,  he  lectured  on  the  Platonic  philosophy 
before  Cosmo  de'  Medici  the  Elder,  and  he  inspired  that 
distinguished  patron  of  learning  with  such  enthusiasm  for 
the  great  Grecian  that  he  afterwards  fonnded  an  aoademy 
at  Florence  for  the  purpose  of  teaching  the  Platonic  phil- 
osophy. Gemistus  wrote  nearly  forty  different  treatises, 
embiaoing  a  wide  range  of  subjects — geographical,  histori- 
cal, astronomical,  mathematical,  philosophical,  moral,  and 
theological,  including  several  poems.  His  most  important 
works  are  those  relating  to  the  Platonic  philosophy,  espe- 
cially that  on  the  diflTerence  between  the  philosophy  of 
Plato  and  that  of  Aristotle.  He  was  so  confident  of  the 
speedy  success  of  his  scheme  of  enthroning  Plato  as  the 
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aovenign  of  human  thought  that  he  u  said  to  have  pra- 
dioted  that  not  many  yean  would  elapse  before  all  the 
world  would  be  of  .one  religion ;  and  that  not  Muhammed- 
aniam,  not  Christianity,  but  Platonism.  His  admiration 
of  Pli^  was  probably  the  reason  of  his  adopting  the  sur- 
name of  Plethon  as  a  synonym  of  Qemistos,  and  a  near  ap- 
proach in  sound  to  the  name  of  his  great  master.  Whether 
or  not  we  assent  folly  to  the  rardiot  of  his  modem  Oreek 
biographer,  that  he  was  "  the  most  learned  man  of  the  fif- 
teenth eentnry,"  there  is  no  doubt  that  his  learning  was 
very  extensive,  and  his  influence  in  exalting  Plato  above 
Aristotle  very  eflloacious.  Qeorge  Scholarins  (1400-60) 
was  one  of  the  learned  Qreek  eoolesiastbs  who  took  part  in 
the  Connoil  of  Florence,  and  was  made  the  first  patriarch 
of  Constantinople  after  its  conqnest  by  the  Turks.  He  was 
the  author  of  between  sixty  and  seventy  theological  works, 
mostly  of  a  polemieal  character.  Laonicus  Chalcondylas 
(or  Chaloocondylaa)  was  an  eminent  statesman  and  historian 
in  the  last  half  of  the  fifteenth  eentnry.  Little  is  known 
of  the  incidents  of  his  life,  nor  is  the  year  of  his  birth  or  of 
his  death  ascertained.  We  know  that  Athens  was  his  birth- 
place, and  that  he  was  sent  by  the  emperor  John  Palnologos 
Vll.  in  the  year  14M  as  ambassador  to  Amurath  (or  Hurad) 
II.,  and  that  he  wrote  a  history  of  the  Turks  in  ten  books, 
from  their  origin  to  the  year  1463.  This  history  is  regarded 
as  high  aothority,  and,  in  spite  of  its  affeotation  of  the  clas- 
sical style,  has  oonsideraUe  literary  merit.  His  aooount 
of  the  fall  of  Constantinople,  of  which  he  seems  to  have  been 
an  eye-witness,  is  pronouooed  by  Prof.  Felton  far  more 
graphic  and  affecting  than  the  stately  picture  of  Qibbon. 
Theodore  Oases  (1370-14T8)  was  one  of  the  earliest  and 
most  influential  of  those  Oreek  scholars  who  did  so  muoh 
to  revive  in  Western  Europe  the  study  of  the  ancient  Oreek 
literature.  Bom  in  Thessalonioa,  he  was  already  nearly 
sixty  years  of  age  when,  on  the  subjection  of  his  native 
city  to  the  Turkish  power  {i..  D.  1429),  he  migrated  into 
Italy,  made  himself  master  of  the  Latin  language,  taught 
Greek  first  in  Sienna,  afterwards  in  Ferrara,  where  he  was 
chosen  professor  of  Oreek  in  the  Qymnaaium,  and  in  the 
year  14ai  went  to  Home  on  the  invitation  of  Pope  Nicholas 
V.  Here  he  translated  the  works  of  Aristotle  into  Latin, 
and  carried  on  a  controversy  with  Oeorge  Scholarius  and 
other  disciples  of  Oomistas,  defending  Aristotle  against 
the  attacks  of  the  admirers  of  Plato.  Besides  translating 
the  works  of  Aristotle  into  Latin,  he  translated  flrom  Latin 
into  Oreek  Cicero's  Cato  Major,  or  JOe  Sentctute.  He  was 
also  the  author  of  an  excellent  Oreek  grammar.  He  lived 
to  be  more  than  100  years  of  age,  dying,  according  to  the 
most  probable  aooount,  in  1478,  though  others  state  that  he 
survived  till  1484.  Constantino  Lskscaris,  descended  from 
a  royal  race,  was  bora  in  Constantinople  near  the  beginning 
of  the  fifteenth  century.  On  the  conquest  of  that  city  by 
the  Turks  he  took  refuge  in  Italy,  teaching  Oreek  first  in 
Milan,  and  afterwards  in  Borne,  Naples,  and  Messina,  in 
which  last  city  he  died  in  1493.  He  is  the  author  of  be- 
tween thirty  and  forty  different  works,  including  several 
translations  from  Oreek  into  Latin.  He  wrote  largely  on 
grammatical  subjects,  and  his  Greek  grammar,  poblished 
in  1476,  is  said  to  have  been  the  first  book  printed  in  Oreek 
letters,  as  it  was  probably  the  first  book  Issued  from  the 
oelebrated  Aldine  press  in  Venice.  Lasoaris  was  the  inti- 
mate friend  of  the  cardinals  Bessarion  and  Bembo  and  of 
other  distinguished  Italian  literati ;  and  he  too  was  among 
the  foremost  of  those  Oreek  refugees  who  contributed  to  the 
revival  of  Greek  learning  in  Europe.  He  bequeathed  his 
library,  comprising  many  valuable  manuscripts,  to  the  city 
of  Messina.  It  was  afterwards  removed  to  Spain  and  de- 
posited in  the  Esourial. 

The  Oreek  writers  thus  far  mentioned  wrote  in  the  soho- 
lastie  style,  and  not  in  the  common  language  of  the  Greek 
people  of  their  time.  Their  works,  therefore,  though  en- 
titled to  be  ranked  as  belonging  to  the  literature  of  modem 
Oreeee,  had  only  an  indirect,  yet  not  inconsiderable,  influ- 
ence upon  the  development  of  the  modem  Oreek  language. 
We  mnst  now  go  back  a  little,  to  notice  the  earliest  writers 
who  composed  their  works  in  the  popular  dialect.  Theo- 
dore Prodromes,  nioknamed  Ploekoprodromo;  a  learned 
monk  of  the  twelfth  century  (1143-80),  is  regarded  as  the 
father  of  modem  Greek  as  preserved  in  literature.  He 
wrote  some  popular  verses  on  the  poverty  of  learned  men, 
which  he  addressed  to  the  emperor  Manuel  Comnenus. 
They  have  been  preserved  by  Koraes  in  the  first  volume  of 
his  Atakta.  An  extract  of  thirty  or  forty  lines  from  this 
poem,  with  a  spirited  English  translation,  may  be  found  in 
Oeldarl,pf.  110-113.  There  appeared  in  the  fourteenth 
oentnry  a  remarkable  poetical  romance,  entitled  Belthan- 
drot  and  Ckrgmntia.  Its  author  is  unknown,  but  good 
Judges  have  assigned  it  a  plaee  in  the  highest  order  of 
poetry,  not  unworthy  to  be  compared  with  the  productions 
of  Dante  and  Qoethe.  "  Did  the  modern  Oreek  language," 
lays  Oeldart,  "  possess  but  this  single  epic,  to  say  that  it 


is  destitute  of  literature  were  a  calumny  Indeed."  We  must 
pass  over,  with  only  the  briefest  mention,  Maximns  Mar-. 
gnnint  (1530-S7)  of  Crete,  the  Venetian  publisher,  Ana- 
ereonic  poet,  and  elegant  letter-writer;  and  Cyril  Lnear 
(1572-1638),  the  Protestant  patriarch  of  ConstaoUnople 
and  martyr  to  his  religious  convictions.  Leo  Allatins 
(1586-1669),  the  Sciote  scholar  and  poet,  claims  a  some- 
what more  extended  notiee.  Going  to  Rome  at  the  age  of 
sixteen,  he  studied  philosophy,  theology,  and  medieine. 
After  having  been  appointed  professor  of  Oreek  by  Pins 
v.,  he  was  made  libmrian  of  the  Vatican  in  1681  l)y  Alex- 
ander VII.  He  abandoned  the  Oreek  faith  and  aoeepted 
the  dootrines  of  Rome,  but  the  precise  period  when  this 
change  took  place  is  not  known.  Ho  was  renowned  for 
his  extensive  teaming,  his  untiring  industry,  and  hit  tena- 
cious memory.  His  writings,  more  than  100  in  nnmber, 
treat  of  a  great  variety  of  subjects,  and  are  composed  in 
the  Latin,  Oreek,  French,  and  Italian  langnages,  and  in 
poetry  as  well  as  in  prose.  He  was  unqnestionably  one  of 
the  greatest  scholars  of  the  seventeenth  oentnry,  and  was 
in  regular  correspondence  with  most  of  the  distingnished 
literary  men  of  his  time.  Oeorge  Chortakes,  a  Cretan  poet 
of  the  seventeenth  century,  was  the  author  of  a  tragedy  en- 
titled BropkiU.  It  is  chiefiy  remarkable  for  the  abundance 
and  vividness  of  its  imagery.  Franoisens  Soaphos,  also  a 
Cretan,  wrote  a  valuable  work  on  rhetorio,  published  in 
1681.  Elias  Meniates  (1069-1714),  a  Cephaloniote,  com- 
bined in  himself  the  qualities  of  a  successful  teacher,  an 
eloquent  preacher,  and  an  able  diplomatist.  He  exereised 
his  gifts  in  the  two  former  direotions  simultaoeonsly  for 
many  years  in  Venice  and  the  Ionian  Islands,  until  he  was 
made  bishop  of  Calavrita  in  1711 ;  after  whioh  he  confined 
himself,  for  the  few  remaining  years  of  his  life,  to  his  eecle- 
siastieal  duties.  He  left  only  two  works,  one  entitled  Tie 
Jlock  of  Offence,  an  exposition  of  the  causes  of  the  breach 
between  the  Eastern  and  Westem  ohnrohes.  This  work 
has  passed  through  many  editions,  and  been  translated 
into  DOth  Latin  and  German.  His  other  work  is  a  volume 
of  discourses,  of  whioh  five  editions  were  printed  in  Venice 
between  1727  and  1800,  and  many  others  more  recently. 
These  discourses  are  oharaoteriaed  by  foroe  of  argument, 
copiousness  of  expression,  ardor  of  feeling,  and  aptness  of 
illustration.  As  a  preacher  he  had  probably  no  superior 
in  the  Oreek  ChnrcD  in  the  time  in  which  ha  lived,  and 
many  were  led  to  repentance  and  a  religions  Ufa  by  his 
earnest  and  pungent  sermons.  Vincentius  Komaros,  the 
Cretan  poet,  is  generally  assigned  to  the  eighteenth  oen- 
tiiry,  for  his  single  extant  poem  was  first  printed  in  17i6. 
But  he  appears  to  have  been  bom  about  A.  D.  1620.  Very 
little  is  known  of  him,  but  his  Erotoerito*  has  gone  through 
many  editions,  and  he  has  been  called  the  Homer  of  mod- 
em Oreeoe.  Kosmas  the  iStolian  (1714-79)  was  renowned 
for  his  bold  earnestness  as  a  preacher,  whereby  he  made 
many  enemies  among  the  aristocracy ;  and  for  his  leal  in 
the  cause  of  popular  education,  whereby  he  made  many 
friends  among  the  common  people.  As  the  founder,  di- 
rectly or  indirectly,  of  more  than  200  schools  in  varioas 
parts  of  Oreeoe,  he  is  reckoned  among  the  prominent  har- 
bingers and  promoters  of  Grecian  indepenaenee.  Accused 
by  his  enemies  of  seditious  plots,  he  at  last  suffered  mar- 
tyrdom at  the  hands  of  the  Turkish  authorities  in  Epiras. 
Still  more  prominent  in  the  list  of  those  who  prepared  the 
way  for  the  national  regeneration  was  Rhegas  Pherraios. 
Bora  about  the  middle  of  the  eighteenth  oentnry,  he  early 
devoted  his  life  to  the  liberation  of  his  eonntry  from  Turk- 
ish oppression.  By  a  secret  society  which  ha  formed,  by 
his  stirring  appeals  to  the  European  powers,  and  most  of 
all  by  his  patriotio  songs,  he  kindled  the  love  of  eonntry 
and  of  liberty  in  the  hearts  of  the  Greeks,  and  well  earned 
the  name  of  the  modem  TyrtsBus,  Arrested  by  the  Aus- 
trian aathorities  at  Trieste  in  1798,  and  delivered  up  to  the 
Turks,  he  died  a  martyr  to  liberty,  Engenios  Bulgaris 
(1716-1806)  was  bom  in  Corfil,  educated  in  Padua,  and 
after  teaching  a  while  in  Tannina,  at  Mt.  Athos,  and  in 
Constantinople,  he  travelled  in  Germany,  was  ordained  a 
priest  in  1775,  and  the  next  year  was  appointed  archbishop 
of  Slavonia  and  Cherson,  In  1787  he  resigned  his  offioe, 
and  passed  the  remainder  of  his  days  in  private  life.  His 
works  are  nnmerons  and  various — eoientiflc,  didactic,  po- 
lemical, and  religioDS.  Among  them  are  a  treatise  on 
logic  and  a  Greek  translation  of  Virgil.  He  was  well  ae- 
quainted  with  the  philosophy  of  Locke  and  Leibniti.  His 
scientific  treatises  are  written  in  the  seholastis  language, 
and  his  more  popular  and  praotioal  works  In  the  oommon 
dialeet ;  for  he  wrote  with  eqoal  faaility  in  both.  Nioepho- 
ras  Theotokes  (1736-1800)  studied  under  the  best  master* — 
and  there  were  at  that  time  some  of  wide  renown — ^in  hit 
native  island  of  Corffl,  and  afterwards  in  the  universities 
of  Bologna  and  Padua.  Returning  to  his  birthplaee,  he 
preached  and  taught  with  such  snooess  that  he  was  soon 
invited  to  Constantinople.    After  a  short  stay  there  he 
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remorad  to  Jawj,  and  thenoa,  in  1765,  to  Laiptis,  eliiefly 
for  the  parpoae  of  publiahiog  bis  writinge.  He  sneoaaded 
£ugen.e  Bulgarea  in  the  aee  of  SlaTOnia,  and  waa  afterwards 
traoiferrad  to  Astrakhan.  He  waa  a  man  of  great  learn- 
ing, and  wrote  troatiaes  on  metaphyaiss  and  natural  phil- 
oaophy,  beaidea  many  theological  works,  polemical  and 
practical.  Two  of  his  moat  useful  practical  works  bear  the 
title  Kj/riakodromioH,  or  expository  homiliea  on  the  Sab- 
bath lesions  of  the  Oraek  Cborah,  from  the  Oospels  and 
from  the  Acta.  There  is  no  oam«  in  th«  hiatory  of  modem 
Qreek  Uteratnie  worthy  of  more  honor  than  that  of  Ada- 
mantioB  Koraes  (or  Coray,  aa  his  name  Is  often  written). 
Bors  in  Smyrna  in  1748,  h«  was  destined  by  his  father  to 
be  a  merohaut.  After  six  or  eight  years  spent  in  this  bosi- 
xtttt,  he  suucceded  in  obtaining  hia  father's  consent  to  de- 
vote himself  to  atndy.  In  1788,  after  aix  yeara'  atudy  at 
Montpelller,  he  obtained  bis  degree  aa  doctor  of  medicine. 
Thrown  upon  his  own  resouroes,  soon  after  bo  arrived  at 
Montpellier,  by  the  death  of  his  father,  he  earned  his  lire- 
lihood  by  translating  into  French,  Oerman  and  English 
works  on  medicine.  Shortly  after  taking  his  degree  he  re- 
moved to  Paria,  where  he  remained  for  nearly  half  a  cen- 
tury, until  hia  death  in  1833.  Patriotiam  waa  his  ruling 
paaaion.  Three  things  seemed  to  him  iodispenaabletothe 
liberation  of  his  countrymen :  firat,  to  make  known  to  all 
Europe  their  oppreaaed  condition ;  seoondly,  to  keep  before 
their  minda  the  glorious  aohievementa  of  their  anceatora ; 
and  thirdly,  to  purify  and  elevate  their  language.  From 
these  aima  he  never  swerved.  To  the  Fatherlf  Adviet  of 
the  patriarch  of  Constantinople,  published  after  the  mar- 
tyrdom of  Rhegas,  and  exhorting  the  Greeks  to  bear 
meekly  the  Turkiah  yoke,  he  replied  by  hia  BrolMtrlg  Ad- 
viet, summoning  them  to  break  that  yoke.  When  Napo- 
leon invaded  £gypt  in  1803,  he  published  hia  Salpitma 
PoUmitltrioH,  which  waa  indeed  a  trumpet  battle-call  to 
•vary  true  Greek.  About  this  time  also  he  began  that  se- 
ries of  editions  of  the  classics,  amounting  in  all  to  fifteen 
or  twenty  volumes,  to  which  he  prefixed  soul-stirring  pre- 
faces, which  had  great  effect  in  developing  the  sentiments 
of  nationality  and  the  passion  for  freedom.  In  1803  or 
1801  he  waa  commissioned  by  the  government  of  Napoleon, 
in  eonneotion  with  two  French  aavants,  to  translate  Btra- 
bo's  ffeographg  into  French,  and  he  performed  his  part  in 
so  satisfactory  a  manner  that  a  pension  of  3000  firmnes  • 
year  was  settled  on  him  for  life.  lo  1823  he  began  to  pub- 
liih  hia  Atakta  (or  "  Hiaoellaniea  ").  The  laat  of  his  pub- 
lioationa  waa  entitled  Sfntidtmot  HieraHko*  (or  "The 
PrieatWade-meoum  "),  an  excellent  practical  commentary 
on  the  Pastoral  Epistles,  still  valued  and  used  by  biblical 
scholara.  He  wrote  also  an  autobiography,  published  in 
1833,  tt»  year  of  his  death.  Geldart  styles  Koraea  "  the  sec- 
ond Leo  AUatina  of  Qreece."  "  No  eoantiy,  certainly,"  he 
•dda,  "  axoept  Germany,  can  show  such  a  literary  Hercules 
as  Adamaatfoa  Koraes."  No  one,  perhaps  not  all  othen  to- 
gether up  to  the  timaof  hia  death,  did  so  much  to  improve  and 
enriah  the  Greek  language  or  to  elevate  the  Greek  raoe,  and 
make  it  fVee  and  worUiy  of  freedom,  aa  Adamantioa  Koraea. 
Demetrius  Galanoa  (1760-1833),  an  Athenian  by  birth,  after 
atndyiog  eight  or  ten  yeara  at  Patmoa  and  Conataatinople 
under  me  most  aelebrated  teachers,  went  to  Calcutta  in 
1786  as  private  tutor  to  the  children  of  several  wealthy 
Greek  familiea.  Here  he  stodied  English,  Sanscrit,  Per- 
sian, and  several  other  Oriental  languages,  and  not  only 
acquired  great  reputation  for  learning  and  wisdom,  bnt 
contrived  at  the  aame  time  to  amaas  a  handsome  fortune. 
Having  determined  to  devote  the  remainder  of  his  life  to 
the  study  of  philosophy,  he  invested  his  property  in  a  way 
to  secure  an  adequate  income  from  it,  and  betook  himself 
to  Benares,  the  sacred  city  of  the  Brahmans.  Assuming 
their  dreas  and  mode  of  life,  and  studying  under  their  moat 
laaowned  taaohers,  he  was  initiated  into  all  their  mysteries, 
yet  withoat  renouncing — so  the  Greek  writers  tell  us — the 
Christian  liith,  and  became  distinguished  among  thb  Brah- 
maaa  and  the  people  of  India  as  not  inferior  to  their  moat 
Uloatriotia  doetors.  Such  waa  the  life  of  this  extraordinary 
man  for  nearly  forty  yasurs,  until  hia  death  in  1833.  After 
he  bad  become  thoroughly  versed  in  the  Brahmanieal  the- 
oaophy  be  undertook  the  Herculean  taak  of  tranalating 
the  aebsteat  works  of  the  Indian  pbilosophars  and  poete 
into  Oraek.  At  his  death  he  bequeathed  bis  mannacripte, 
hia  libraiy,  and  nearly  half  his  fortune  to  the  National 
Univeraity  at  Athens.  Of  his  traoalationa,  seven  volnmea 
were  publiahad  between  1846  and  1853,  including  the 
MalxAkantta  and  the  Qita  Oonndit,  Beaidea  theae,  he 
tranalated  the  VhagataUt,  and  compiled  a  Brahmaoio  lex- 
ieon  and  two  tri-glott  lexicons— one  of  Persian,  Brabmanio, 
and  Greek,  and  the  other  of  Brahmanic,  English,  and  Greek. 
Among  the  dead  of  the  year  1833  there  was  no  Earopcan 
•eholar  superior  to  Koraea,  and  no  Oriental  acholar  Mual 
to  Gatanoa.  Anthimoa  Gates  (1784-1837)  translated  Ben- 
jamin HarUn'a  Pkiloupkieal  Oramnutr  from  English  into 


Greek  (Vienna,  1709,  2  vols.),  edited  a  aeientifio  periodical 
entitled  Logiot  Htrma,  devoted  mainly  to  philology,  and 
oompiled  a  valuable  dictionary  of  ancient  Greek,  with  defl- 
nitiona  tu  modern  Greek  (Venice,  1800-16,  in  8  4to  vols.). 
He  vraa  also  active  in  the  oanae  of  hia  oountiy  during  the  war 
of  independence,  being  a  member  of  nearly  all  the  auooeasive 
congresses  and  national  aasembliea  of  that  period.  Athana- 
aiua  Chriatopulos  (1772-1847)  was  the  author  of  a  grammar 
and  a  lexicon  of  the  modem  Greek,  bat  ia  best  known  as 
a  lyric  poet.  He  haa  been  called  the  modem  Anacreon,  but 
he  was  no  imitetor.  The  name  is  appropriate  only  as  ex- 
pressing the  sulyect  and  character  of  too  many  of  his  songs. 
Borne,  however,  are  devoted  to  the  tender  passion  rather 
than  to  the  wine-bottle,  and  these  are  exquisitely  delicate 
and  beautiful.  His  NighiingaU  is  believed  to  have  sug- 
gested Tennyson's  Sumllow,  and  is  pronounced  by  a  com- 
petent critic  superior  to  the  laureate's  imitation.  Neophytns 
Bambas  (1770-1855),  a  Bciote  by  birth,  after  having  studied 
in  several  of  the  best  Greek  schools,  went  to  Paris  in  1807, 
and  there  pursued  mathematical  and  scientific  studies  under 
the  best  masters  for  about  eight  yeara.  He  held  success- 
ively the  positions  of  teacher  of  an  academy  in  Scio  (1815 
to  1821),  In  Hydra,  and  in  Cephalonia,  professor  of  phil- 
osophy in  the  Ionian  University  in  Corfi,  rector  or  the 
Theological  Seminary  in  the  same  island,  principal  of  the 
Hellenic  School  in  Syra  (1834-37),  and  professor  of  theology 
in  the  National  University  at  Athent  for  the  last  eighteen 
years  of  his  life.  He  pnbliabed  many  educational  works 
on  rhetoric,  elements  of  moral  science,  elements  of  philoso- 
phy, internal  evidences  of  the  inspiration  of  the  Scriptures, 
manual  of  pulpit  eloquence,  syntax  of  ancient  Greek,  notes 
on  the  orauona  of  Demosthenes,  discoursea,  eto.  He  was 
a  hearty  and  effleient  co-worker  with  the  English  and 
American  missionaries  in  translating  the  Scriptures  into 
modem  Greek,  incurring  thereby  no  little  odium  from  the 
more  bigoted  of  hia  countrymen,  both  prieatly  and  laic, 
Conatontine  (Economos  (1780-1857)  waa  a  Thessalian  by 
birth,  and,  like  the  laat  named,  a  priest.  He  tenght  a 
philological  gymnasium  in  Smyma  (1810-10),  resided  suc- 
cearively  in  Athens,  Odessa,  St.  Petersburg,  .Germany,  and 
Italy ;  and  coming  again  to  Athens  in  1834,  remained  there 
until  hia  death.  He  ia  the  author  of  aeveral  volnmea  of 
sermons,  a  treatise  on  Greek  pronunciation,  a  work  on  the 
tfarea  orderi  of  the  ministry,  in  opposition  to  what  he  re- 
garded aa  the  preabyterian  tendency  of  some  of  hia  coun- 
trymen, and  various  fhneral  discourses.  But  his  principal 
work  was  on  tin  Septuagint  version  of  the  Old  Testament, 
in  4  vols.  8vo  (Athens,  1840),  the  moat  scholarly  work  that 
haa  been  written  on  the  wrong  aide  of  the  oontroversy  aa 
to  the  credibility  of  the  story  of  Ariateaa,  that  the  Seventy, 
being  aecluded  in  so  many  separate  cells,  each  one  of  them 
translated  the  entire  Old  Testoment,  and  when  they  came 
together  to  compare  their  work  the  translations  were  all 
found  to  be  alike  od  Itieram.  (Economos  was  a  waloua 
polemie,  an  elegant  writer,  an  able  preacher,  bnt  of  the 
opposite  school  from  Bambas,  aa  conservative  as  the  latter 
was  progressive.  Theoclytus  Pharmakides  (1784-1862), 
also  a  priest,  was  an  active  participant  in  the  revolutionary 
struggle,  and  waa  prominently  aonneoted  with  several  edn- 
eational  enterprises.  For  two  years  ( 1825-27)  he  held  the 
office  of  editor  of  the  govemment  Journal  and  superintend- 
ent of  the  government  press.  In  1833  he  was  entrusted 
with  the  ecclesiastical  organisation  of  the  new  kingdom,  in 
which  service  he  showed  great  seal  for  the  independence 
of  the  Greek  Church,  in  opposition  to  the  assumptions  of 
the  patriarch  of  Constantinople.  He  was  appointed  secre- 
tary of  the  Holy  Synod  in  1833,  removed  from  that  office 
in  1839  by  means  of  intrigue,  but  soon  reinstated  in  it. 
Ho  continued  to  hold  it  till  his  death.  Pharmakides  was 
one  of  the  most  vigorous  of  the  modem  Greek  writers, 
formidable  as  a  polemic  and  wielding  a  sarcastic  pen.  He 
wrote  a  work  entitled  Apologia,  a  severe  attack  on  (Econo- 
mos, to  whose  influence  he  attributed  his  removal  from  the 
office  of  seoretary  of  the  Holy  Synod,  a  series  of  comment- 
aries on  all  the  books  of  the  New  Testament,  and  a  oontro- 
veraial  work  entitled  The  Si/xodical  Tomot,  in  which  he 
deals  some  heavy  blows  upon  the  rescript  of  the  patriarcit 
of  Constantinople  acknowledging  the  independence  of  the 
Greek  Church. 

We  have  now  brought  down  theae  notices  of  the  leading 
aeholars  and  authors  of  modem  Greece  to  our  own  times. 
It  would  enlarge  this  article  beyond  proper  limite  to  notice 
in  deteil  even  the  most  eminent  of  the  lately  deceased  and 
the  still  surviving  peers  of  those  whom  we  have  commem- 
orated. We  oan  barely  refer  to  such  historians  as  Trikoupea 
and  Paparregranlos,  to  suoh  metaphysicians  as  Damalaa 
and  Braila,  anon  philologiana  as  Asopins,  such  antiquarians 
as  Httstoxidi,  and  such  poets  as  Salomes  and  the  brothers 
Sontsos,  among  the  lately  deceased,  and  Rangabes,  Zam- 
pelios,  Zalacostas,  and  Valaorites  among  the  living. 

A  list  of  the  most  import«nt  works  on  the  subject  of 
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modem  Qraek  literature  ic  here  appended:  Bophocles' 
Oretk  Lexicon  of  t\»  Roman  and  Bytantint  PeriocU  {Boston, 
1$70) ;  FABRiCIua,  BiUiotkeea  Orieca ;  Oeld art's  Modem 
Greek  Langttage  (Oxford,  1870) ;  Feltox'b  Lotceli  Leetum 
oil  ^Hcicnl  and  Modem  Orteee,  yol.  ii,  (Boston,  18ST); 
EoRASS,  Atalita}  ComTANTiira  Satba's  Neoellmike  Pkilo- 
logia  (Athene,  1868) ;  PHit-ippoa  Ioanxoh's  Logoe  Olympia- 
kot  (Athena,  ISTO).    (The  lut  three  are  in  modem  Oreek.) 

A.  N.  Abxold. 

Gree'leTi  oonntj  in  the  E.  of  Dakota,  on  the  Cotean 
dee  Prairiea.  Area,  850  square  mile*.  It  is  mainly  unsettled. 

Greeley,  county  in  B.  Central  Nebraska,  in  the  Valley 
of  the  Pawnee  Loup.    Area,  576  sq.  m.    Cap.  Lamartine. 

Greeley,  post-v.  of  Weld  so.,  Col.,  on  the  Denver  Pa- 
cific R.  R.,  halfiray  between  Denrer  and  Cheyenne,  at  the 
crossing  of  the  Colorado  branch  of  the  Union  Pacific,  on 
the  Caohe  la  Poudro  above  its  junction  with  the  Platte, 
and  20  miles  from  the  Rooky  Mountains.  Founded  in  1870. 
It  has  4  churches,  2  banks,  3  hotels,  2  saw-mills,  1  griat- 
mill,  20  stores,  2  newspapers,  a  school  building  that  oost 
$30,000, 3  tanneries,  mechanic  shops,  eta.  In  all  deeds  there 
is  a  forfeiture  clause  in  case  liquor  is  sold  or  given  away,  and 
one  fence  45  miles  long  encloses  the  town  and  50,000  aores 
of  farming  land  (made  legal  by  the  legislature).  It  in- 
cludes 5000  acres  in  cultivation.  The  town  is  a  centre  for 
trade  and  education  for  Northern  Colorado.  Pop.  480. 
N.  C.  Meeker,  Ed.  "The  Qbeelst  Tribuxe." 

Greeley,  post-r.  of  Walker  tp.,  Anderson  eo.,  Kan. 
Pop.  146. 

Greeley  (Horace)  was  bora  in  Amherst,  N.  H.,  Feb.  3, 
1811.  His  father  was  a  farmer  in  humble  oiraumataneos, 
and  while  yet  a  child  Horaoe  took  an  active  part  in  the 
labors  of  the  farm.  It  was  his  task  to  ride  the  horse  to 
plough,  to  assist  in  the  spring  planting,  to  pick  up  stones 
m>m  the  field,  and  in  the  frosty  autumn  mornings  to  watoh 
the  oxen  as  they  fed  on  the  grass  beside  the  cora-fleld  be- 
fore they  were  yoked  up  for  their  day's  work.  At  an  early 
age  he  gave  tokens  of  remarkable  intelligence,  and  a  sin- 
gular love  of  learning.  He  could  read  before  he  was  two 
years  old,  and  had  scarcely  reached  the  age  of  ten  before 
he  had  devonrod  every  book  that  he  oonld  borrow  within 
seven  miles  of  his  father's  house.  As  soon  as  he  was  up  in 
the  morning  he  rushed  to  his  book,  and  devoted  to  it  eveiy 
minnte  of  the  day  which  be  could  snatch  from  the  work  of 
the  farm.  He  would  read  when  he  was  sent  to  the  oellar 
or  the  wood-pile,  and,  having  despatched  his  errand,  would 
take  the  book  from  his  pocket, where  it  had  been  plaoed  for 
the  moment,  and  again  fall  to  reading  with  increased  seat. 
His  third  winter  iVaa  spent  at  the  house  of  his  maternal 
grandfather  in  Londonderry,  where  he  attended  a  district 
school  for  the  first  time.  He  at  onoe  attracted  notioa  by 
the  excellence  of  his  recitations,  and  cspeoially  by  his  skill 
in  spelling.  When  he  was  about  ten  years  old  his  father 
removed  with  the  fiunily  to  Weethaven,  Tt.,  where  for 
about  five  years  he  was  assisted  by  Horace  in  clearing  up 
wild  land  and  other  severe  manual  labor.  At  the  end  of 
that  time,  in  the  spring  of  182fi,  he  became  an  apprentiee 
to  the  printer  of  a  weekly  newspaper  in  East  Ponltney,  Vt. 
This  was  a  position  which  he  had  long  coveted,  having 
early  set  his  heart  on  fallowing  the  trade  of  Benjamin 
Franklin.  He  soon  learned  the  art  of  setting  type,  and 
even  before  the  first  week  was  over  his  skill  was  superior 
to  that  of  many  an  apprentioe  who  had  been  in  praotioe  a 
month.  After  remaining  in  this  situation  about  four  years 
he  had  become  master  of  the  trade,  and  rendered  valuable 
assistance  in  conducting  the  newspaper.  In  June,  1830, 
the  paper  was  discontinued,  and  young  Qreeley,  after 
spending  a  few  weeks  with  his  parents,  who  had  removed 
to  Erie  eo..  Pa.,  obtained  employment  in  some  of  the 
printing-offices  in  that  vicinity.  The  work  waa  hard  and 
the  pay  poor,  and  he  at  length  made  up  bia  mind  to  seek 
his  fortune  in  New  York.  He  arrived  in  that  oity  on  Aug. 
17,  1831,  with  only  ten  dollars  in  hia  pocket,  and  a  scanty 
atock  of  clothing  in  hia  bundle.  After  mnoh  difficulty  he 
found  employment  as  a  Journeyman  printer.     In  this  oa- 

?acity  he  worked  in  several  different  oflioes  until  Jan.  I, 
833,  when  he  entered  into  a  partnership  with  Franois 
Story,  and  commenced  the  publication  of  the  Morning  Pott, 
the  first  daily  penny  paper  ever  printed.  The  enterprise 
was  unsnccesafhl,  and  the  paper  failed  in  about  three  weeka. 
The  partnerahip,  however,  went  on  in  the  job-printing 
business  until  .Tnly,  when  it  was  dissolved  by  the  sudden 
death  of  Mr.  Story.  Hia  place  was  supplied  by  Mr.  Jonas 
Winchester,  and  on  Mar.  22, 1834,  the  new  firm  issued  the 
first  number  of  the  t/ea  Yorker,  a  weekly  Journal  devoted 
to  literature,  polities,  and  news.  This  was  edited  almost 
exclusively  by  Mr.  Greeley,  and  published  under  his  im- 
mediate supervision.  It  waa  considered  at  that  time  the 
beat  newapaper  of  ita  kind  ever  attempted  in  thia  country. 
In  apite  of  ita  high  charaoter,  it  never  gained  financial 


aucoasa,  and  Mr.  Oreeley  waa  obliged  to  engage  in  other 
labors.  He  supplied  the  Bailg  \nig  with  its  leading  ar- 
ticles for  some  months,  and  in  1838  undertook  the  editorial 
charge  of  the  Jeffertonian,  a  politieal  weekly  newspaper, 
devoted  to  the  interests  of  the  Whig  party,  and  published 
in  the  city  of  Albany.  This  journal,  aceording  to  its 
original  plan,  oontinued  in  existence  but  one  year,  and  in 
May,  1840,  Mr.  Oreeley  devoted  himself  to  the  editorship 
of  the  Log  Cabin,  a  eampaign  jonraal  established  in  the 
interest  of  Oen.  W.  H.  Harrison,  the  Whig  candidate  for 
the  Presidency.  It  obtained  a  large  circulation,  but  in  the 
autumn  of  1841  waa  merged,  together  with  the  JVew  Yorktr, 
in  the  Tribune,  with  which  Mr.  Greeley's  name  is  com- 
pletely identified,  and  for  which  his  previous  newspaper 
enterprises  had  served  as  a  preparation. 

The  first  number  of  this  celebrated  journal  was  issued  on 
Apr.  10,  1841.  It  waa  a  small  sheet,  retailing  for  one  cent, 
with  no  presses,  no  capital,  and  with  only  500  subscribers. 
For  the  first  week  the  expenaea  exceeded  the  income,  bat 
in  the  eonrae  of  aix  months  it  was  established  on  a  sound 
financial  basis,  when  Mr.  Thomas  McEIrath  Iwcame  a  part- 
ner and  undertook  the  sole  charge  of  the  business  of  publi- 
cation, leaving  Mr.  Oreeley  the  exclusive  care  of  the  edi- 
torial department.  In  1848,  Mr.  Oreeley  was  elected  to  fill 
a  vacaney  as  a  member  of  the  Honse  of  Remresentatiree  in 
the  national  Congress,  and  served  in  that  body  from  Dec 
1  of  that  year  to  Mar.  4,  1840.  He  took  an  active  part 
against  the  abuses  of  the  mileage  system  and  in  favor  of 
the  establiahment  of  homesteads  in  the  public  lands.  In 
1851  he  visitod  Earope,  and  served  as  one  of  the  jnrora  of 
the  World's  Fair  in  the  Crystal  Palace  in  London.  He  also 
appeared  before  the  parliamentary  committee  on  news- 
paper taxes,  and  gave  full  and  important  details  concern- 
ing the  newspaper  press  of  this  country.  His  letters  during 
hia  abaence  are  among  hia  moat  intereating  prodnotions. 
In  1855  he  made  a  second  visit  to  Europe,  chiefly  for  the 
purpose  of  attending  the  French  exhibition,  remaining 
abroad  about  three  months.  In  1859  he  made  a  journey 
aerosa  the  Plains  to  California,  and  was  honored  with  a 
public  reception  at  Sacramento  and  San  Franeisoo.  An«r 
having  exerted  himself  for  the  prevention  of  olvil  war  be- 
tween the  South  and  the  North  at  the  national  Republican 
convention  which  met  in  Chicago  in  May,  1860,  he  took  a 
decided  stand  in  favor  of  its  vigorous  proaeention  subse- 

Snent  to  the  actual  oommenoement  of  hostilities.  In  1864 
e  made  an  attempt  at  reooneiliation  on  a  plan  of  a4]u8t- 
ment  proposed  to  Pres.  Lincoln,  which  proved  onsuocecs- 
ful.  In  the  same  year  Mr.  Oreeley  was  a  presidential 
elector  for  the  State  of  New  York,  and  a  delegate  to  the 
Loyalist  convention  at  Philadelphia. 

Upon  the  close  of  the  war  in  the  spring  of  1865,  Mr. 
Oreeley  beoame  a  strennous  advocate  for  complete  paeifi- 
eation  based  on  the  conditions  of  impartial  suffrage  and 
nniversal  amnesty.  In  pursuanoe  of  this  end  he  eonsented 
to  be  one  of  the  bondsmen  for  Mr.  Jefferson  Davis,  the  late 
President  of  the  Confederacy,  who  was  imprisoned  by  the 
Federal  government  on  the  charge  of  treason.  In  1867, 
Mr.  Oreeley  was  a  delegate  to  the  New  York  State  con- 
vention for  the  revision  of  the  oonstitntion,  and  in  1860  waa 
bronght  forward  aa  a  candidate  for  the  office  of  State  comp- 
troller, hut  waa  defeated  in  the  canvass.  In  1870  he  stood 
for  Congress  as  a  candidate  for  the  sixth  Now  York  district, 
and'  waa  again  defeated,  though  receiving  an  exceptionally 
large  number  of  votes. 

The  Liberal  convention  for  the  nomination  of  a  eandidata 
for  the  Presidency,  which  met  in  Cincinnati  on  May  1, 
1872,  after  the  ftftib  ballot  gave  a  majority  of  votes  for  Mr. 
Oreeley.  He  acoepted  the  nomination,  and  in  the  month  of 
July  following  was  nominated  for  the  same  office  by  the 
Democratic  convention  at  BalUmore.  He  waa  thus  pre- 
aented  to  the  oountiy  as  the  candidate  of  two  great  partiea 
for  thehigheat  oflice  in  the  government,  and  an  impassioned 
contest  ensned ;  and  he  lost  the  election  by  a  large  majority. 
During  the  canyaas  Mr.  Oreeley  performed  an  incredible 
amount  of  mental  and  physical  lalwr.  He  constantly  spoke, 
and  in  all  parts  of  the  country,  to  numerous  and  eagar 
aodienoea,  frankly  diaeuaaing  the  great  qneation  at  iaane, 
and  expreaaing  hia  convictions  with  equal  boldneaa  and 
eandor,  Hia  atrong  oonatitntion  at  length  became  impairvd 
by  exceaalve  toil  and  intenae  excitement.  The  loss  of  hia 
wife,  who  had  been  a  hopeless  invalid  for  many  yeara,  and 
upon  whose  deathbed  he  attended  during  the  last  weeks 
of  the  canvass,  served  to  complete  the  fatal  work.  He  waa 
attacked  with  inflammation  of  the  brain,  and,  ainking  nnder 
the  disease,  died  on  Nov.  29,  at  the  residenoe  of  hia  phy- 
sieian,  two  or  three  milea  from  hia  own  oountry-home  at 


In  addition  to  hia  labora  aa  a  jouraaliat  and  pahlic 
speaker,  Mr.  Oreeley  waa  the  author  of  several  worka,  the 
principal  of  which  are  the  following :  Binu  tawmrde  Jt*- 
forme  (1860);   Qlaneee   at  Europe  (1861);  Hietory  of  tke 


T 


igitizedbyLjOOglC 


GBEEN. 


685 


Struggh  for  Sbatn/  Brtemiou  ( 18i6) ;  Ovtrland  Journey  to 
&nynii%»<«>(I8S0);  Tk*Auierican  Ci»/lio((1884);  Stcol- 
Uttiom  </  a  Bmtjf  Lift  (1809);  Mr.  Oraeley  wu  abo  the 
writer  of  the  iketoh  of  Henry  Clay  and  of  other  utisles  in 
the  ifeie  Amt*riea»  Cgelopmdia,  and  of  the  CoBPSDiKAn 
Statu  and  wreral  other  rdaable  papori  in  the  preaent 
work,  of  whleh  he  wai  one  of  the  original  editors.  The 
li/e  of  Ur.  Qreeley  has  been  written  bj  Jamea  Parton 
(Boston,  1855 ;  new  ed.  1868 ),  and  a  Memorial  TOlame  was  ia- 
aned  by  the  Tribun*  Aaaociation  in  1873.     Oio.  Riplet. 

Green,  oonnty  of  Central  Kentnoky.  Area  625  aqnare 
miles.  It  it  andalating  and  fertile.  Limestone  and  salt- 
•prings  abound.  Lire-atoek,  tobacco,  grain,  and  wool  are 
leading  produota.     Cap.  Greenaburg.     Pop.  0379. 

Green,  oonnty  of  WiaconBin,  bordering  on  Illinois. 
Area,  57t  square  miles.  It  is  partly  prairie  and  partly 
wooded  hills,  and  ia  rery  fertile.  There  ia  good  water- 
power.  CatUe,  grain,  and  wool  are  ataple  products.  Car- 
riages, harnesses,  lumber,  clothing,  ana  metallic  wares  sre 
manofaotnred.  The  county  ia  trarersed  by  a  branch  of 
the  Chicago  St.  Paul  and  Milwaukee  R.  Ra.  Cap.  Monroe. 
Pop.  23,611. 

Green,  tp.  of  Mercer  eo.,  HI.    Pop.  1326. 

Green,  tp.  of  Woodford  eo.,  HI.    Pop.  933. 

Green,  tp.  of  Grant  eo.,  Ind.    Pop.  1115. 

Green,  tp.  of  Hancock  eo.,  Ind.    Pop.  1117. 

Green,  tp.  of  Jay  oo.,  Ind.    Pop.  1115. 

Green,  tp.  of  Madison  eo.,  Ind.    Pop.  954. 

Green,  tp.  of  Marahall  eo.,  Ind.    Pop.  1097. 

Green,  tp.  of  Morgan  eo.,  Ind.    Pop.  1345. 

Green,  tp.  of  Noble  oo.,  Ind.    Pop.  1106. 

Green,  tp,  of  St.  Josephs  eo.,  Ind.    Pop.  964. 

Green,  tp.  of  Wayne  eo.,  Ind.    Pop.  1293. 

Green,  tp.  of  Mecoata  co.,  Mich.     Pop.  616. 

Green,  tp.  of  Hickory  eo..  Mo.    Pop.  1217. 

Green,  tp.  of  Lawrence  oo..  Mo.    Pop.  1434. 

Green,  tp.  of  Livingston  eo.,  Ho.    Pop.  903. 

Green,  tp.  of  Nodaway  eo..  Mo.     Pop.  1618. 

Green,  tp.  of  Polk  co..  Mo.     Pop.  1074. 

Green,  tp.  of  Worth  oo..  Mo.    Pop.  703. 

Green,  tp.  of  aailford  oo.,  V.  C.    Pop.  1119. 

Green,  tp.  of  Adams  eo.,  0.    Pop.  1833. 

Green,  tp.  of  Ashland  eo.,  0.    Pop.  1818. 

Green,  tp.  of  Brown  eo.,  0.    Pop.  1490. 

Green,  tp.  of  Clinton  oo.,  0.    Pop.  2492. 

Green,  tp.  of  Hamilton  eo.,  0.    Pop.  4356. 

Green,  tp.  and  t.  of  Mahoning  eo.,  0.  Pop.  of  y.  146 j 
of  tp.  1733. 

Green,  tp.  of  Monroe  eo.,  0.    Pop.  1282. 

Green,  tp.  of  Roaa  co.,  0.    Pop.  1898. 

Green,  tp.  of  Scioto  eo.,  0.    Pop.  1882. 

Green,  tp.  of  Shelby  eo.,  0.     Pop.  1254. 

Green,  tp.  of  Summit  oo.,  0.,  has  beds  of  valnable  eoaL 
Pop.  1740. 

Green,  tp.  of  Wayne  co.,  0.    Pop.  2715. 

Green,  tp.  of  Erie  co..  Pa.    Pop.  1395. 

Green,  tp.  of  Forest  eo..  Pa.    Pop.  226. 

Green,  tp.  of  Greene  co..  Pa.     Pop.  730. 

Green,  tp.  of  Indiana  oo.,  Pa.     Pop.  2160. 

Green,  tp.  of  Mercer  eo.,  Pa.     Pop.  832. 

Green,  tp.  of  Pike  co.,  Pa.     Pop.  919. 

Green,  tp.  of  Randolph  co.,  West  Va.    Pop.  893. 

Green,  tp.  of  Wetsel  oo..  West  Va.    Pop.  931. 

Green,  tp.  of  Wapello  oo.,  Ia.    Pop.  1252. 

Green  ( Alixaitder L.  P.),  D.  D.,  b. in  SeTiereo., Tenn., 
June  26, 1807.  He  Slled  with  success  many  of  the  moat 
important  oSees  of  the  Methodiat  Epiacopal  Chnrch.  He 
took  a  prominent  part  in  the  General  Conference  in  New 
York  in  1844,  where  measures  were  adopted  for  the  division 
of  the  Chareb,and  in  the  organisation  of  the  M.  B.  Chnrch 
Sooth ;  was  one  of  the  commisaionera  in  the  a^iuatment  of 
the  Church  property  question  conaequent  upon  the  divis- 
ion ;  was  one  of^the  pnncipal  originators  of  the  publishing 
bonse  at  Nashville  and  of  the  Vanderbilt  University ;  was 
ehairman  of  the  book  committee  which  anparviaed  the  in- 
terests  of  the  publishing  bonae ;  and  for  many  years  was 
a  trustee  of  the  Nashville  University.  He  was  noted  as  a 
preacher,  platform  speaker,  and  eonferenoe  debater.  He 
rose  to  the  highest  eminence  in  the  Tenneasee  conference, 
which  he  joined  in  1824 ;  wrote  largely  for  periodicals,  and 
was  well  versed  in  Indian  traditions  and  in  piscatory  mat- 


ters, and  at  the  time  of  his  death  was  preparing  a  work  on 
the  Ashes  of  North  Amerioa,  etc.  He  was  a  very  osefnl 
minister,  and  d.  in  Naahville^  Tens.,  July  15,  1874,  mnch 
lamented.  T.  0.  Suhhers. 

Green  (Asrbel),  D.  D.,  LL.D.,  b.  at  Hanover,  Morris 
CO.,  N.  J.,  July  6,  1762;  entered  the  Revolutionary  army 
1778;  graduated  from  New  Jeraey  College  in  1783  with 
the  higheat  honors.  Boon  after  leaving  college  he  was  ap- 
pointed tutor,  which  oflSce  he  held  for  two  years ;  waa  1785 
choaen  profeasor  of  mathematies  and  natural  phUoaophy  is 
New  Jersey  College;  oommenoed  preaobing  in  1786;  was 
elected  a  member  of  the  American  Fhilosophieal  Society  in 
1787;  pastor  of  the  Second  Presbyterian  coarch,  Pbiladel- 
pbia,  1787-1812 ;  became  president  of  Princeton  College  in 
IS  12,  and  soon  after  received  the  degree  of  LL.D.  ft'om  the 
Univ.  of  North  Carolina.  Author  of  A  Bittory  of  Prewhy- 
terian  MiMtontf  Lecture*  on  the  Shorter  Catechiem,  and  other 
works.  Edited  and  largely  wrote  the  Chrittian  Adcocate 
(1822-34),  a  periodical  of  great  influence;  was  an  able 
orator,  and  one  of  the  leaders  of  Old  School  Prasbyterion- 
iam  for  many  yean.     D.  at  Philadelphia  May  19,  1848. 

Green  (Babtbolohxw),  b.  at  Cambridge,  Mass.,  Oct. 
12,  1666;  is  famous  as  being  the  first  newspaper  printer  in 
North  America.  In  the  spring  of  1704  ho  published  the 
first  number  of  the  Boeton  Newletlar,  which  he  edited  until 
his  death ;  was  the  publisher  of  the  Weekly  Neweletter,  which 
he  afterwards  oombined  with  bis  Boeton  Jfevelelter,  calling 
the  whole  The  Boeton  Weekly  A'emUtter.  D.  in  Boston 
Dee.  28,  1732. 

Green  (Durp),  a  diatingniihed  lawyer,  Joumaliat,  and 

Solitioian,  who  edited  the  opposition  organ  at  Washington 
uriog  the  presidency  of  Mr.  J.  Q.  Adorns  aud  the  admin- 
istration organ  (the  United  Statee  Telegraph)  during  Gen. 
Jackson's  first  term.  He  exercised  an  immense  power 
within  his  party,  and  was  believed  to  influence  very  much 
the  policy  of  the  executive.    D.  June  10, 1875. 

Green  (Hkkrt  Woodboll),  LIi.D.,  an  eminent  Jurist, 
was  b.  at  Maidenhead  (now  Lawrence),  N.  J.,  Sept.  20, 
1804 ;  graduated  at  the  College  of  New  Jersey  in  1820 ;  was 
admitted  to  the  bar  in  1825,  and  praotised  law  at  Trenton, 
N.  J.,  until  1846,  when  he  was  appointed  chief-justice  of 
the  snpteme  court  of  the  State;  which  olBce  (after  reap- 
pointment in  1853)  he  resigaed  in  1860  to  accept  the  ap- 
pointment of  ohanoellor.  This  office  he  resigned  in  1 866 
on  aeoount  of  impaired  health,  and  travelled  in  Europe. 
In  1867  he  was  one  of  a  commission  to  revise  the  laws  of 
the  State  relative  to  taxation.  He  now  (1875)  resides  at 
Tteoton ;  has  since  1860  been  president  of  the  board  of 
trustees  of  Princeton  Theological  Seminary,  and  takes  an 
•etive  part  in  the  religious  and  edooational  movements  of 
tiie  day.  B.  D.  Hitchcock. 

Green  (Horace),  H.  D.,  LL.D.,  b.  at  Chittenden,  Vt, 
Dee.  24. 1802 ;  graduated  at  the  University  of  Pennsylvania 
and  at  Middlebury  College,  studying  medicine  afterwards 
in  Paris.  He  was  professor  in  the  mMlical  eollege  at  Castle- 
ton,  Vt.,  1840-43 ;  was  instrumental  in  starting  the  New 
York  Medical  College  (1850),  in  which  be  was  afterwards 
chosen  president  of  the  faculty,  and  professor  of  the  theory 
and  practice  of  medicine.  Author  of  several  medical  works, 
among  them  TVeatise  on  th^  Dieeaeet  of  the  Air-Paeeagee 
(1846) ;  also  Pathology  and  Treatment  of  Croup  (1849),  and 
others.   D.  at  Qreenmount,  Sing-Sing,  N.  Y.,  Nov,  29, 1866. 

Green  (Jaooi),  b.  at  Maiden,  Mass.,  Jan.  22,  1722; 
graduated  from  Harvard  University  1744,  and  from  New 
Jersey  College  in  1749 ;  was  ordained  at  Hanover,  Moss. ; 
appointed  rice-president  of  New  Jersey  College  in  1757; 
was  a  member  of  Congress  from  Providence,  R.  I.,  in  1775; 
also  chairman  of  the  committee  which  drafted  the  State  con- 
stitution. Author  of  several  books,  one  of  them,  A  View 
of  a  Christian  Church  and  Church  Oovemment,  being  very 
popular.    D.  at  Hanover,  Mass.,  May  24, 1790. 

Green  (Jacob),  M.  D..  b.  at  Philadelphia  July  26, 1790; 
graduated  at  the  University  of  Fennsylrania  1806.  Soon 
after  his  departure  from  the  university,  he,  in  company 
with  a  friend,  issued  a  treatise  on  electricity  and  galvanism, 
which  gave  him  considerable  reputation.  He  accepted  in 
1818  the  profesaorahip  of  chemiatry,  experimental  philos- 
ophy, and  natural  history  at  the  College  of  New  Jersey. 
He  held  this  obair  four  years,  at  the  end  of  which  time  he 
was  appointed  professor  of  chemistry  in  JeSeraon  College, 
Philadelphia  (1822),  which  ofiioe  he  held  until  his  death. 
Published  scientific  worka,  among  them  Chemical  Phitoto- 
phy  (1829),  Treatiee  on  Slectro-Magnetiemf  Aetronomical 
Becreatione,  etc.  Was  also  an  able  botanist,  palfeontologist, 
and  student  of  physics,  etc  D.  in  Philadelphia  Feb.  1, 184 1 ; 
was  a  sou  of  Ashbel  Green. 

Green  (Jobx  Orki),  a.  M.,  M.  D.,  b.  at  Lowell,  Mass., 
June  7, 1841 ;  was  educated  at  Phillips  Academy,  Exeter, 
N.  H.,  and  at  Harvard  College,  where  he  graduated  1863 ; 
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took  bis  medioal  degree  there  in  1860;  gtndied  in  Vienna; 
is  (1875)  aural  surgeon  in  Boston  Citjr  Hospital  and  leo- 
turer  on  otology  in  Harrard  University. 

Green  (Lewis  Wxbxbb),  D.  D.,  b.  1806 ;  graduated  from 
Transylvania  University ;  commenoed  preaohing  about 
1825 ;  became  president  of  Centre  College  and  of  HanoTer 
and  Alleghany  seminaries ;  also  president  of  Washington 
College  and  Transylrania  College  at  Lexington,  Ky.,  from 
1857  to  his  demise.    O.  at  DanWIle,  Ey.,  May  28, 1863. 

Green  (Nathahiil),  U.  S.  K.,  b.  Jan.  22, 1836,  in  Penn- 
sylvania; graduated  at  the  Naval  Academy  in  1858;  be- 
came a  lieutenant  in  1861,  a  lieutenant-oommander  in  1863 ; 
d.  in  1873  at  Reading,  Penn.  He  served  as  executive 
officer  of  the  gunboat  Eatahdin  at  the  passage  of  Forts 
Jackson  and  St.  Philip  and  capture  of  New  Orleans,  and 
is  thus  honorably  mentioned  by  Lieut.-aommanding  Oeorge 
H.  Preble  in  his  official  report  of  Apr.  30,  1862:  "While 
exposed  to  the  iron  hail  rained  over  us  from  both  forts, 
and  the  simultaneous  fire  of  the  enemy's  gunboats  on  the 
21th,  not  a  man  flinched  from  his  gun  or  hesitated  in  the 
oool  performance  of  his  duty.  Where  all  performed  so  well, 
it  is  perhaps  invidious  to  particularize.  I  may  mention, 
however,  as  coming  under  my  immediate  notice,  the  delib- 
erate way  in  which  the  first  lieutenant,  Mr.  Oreen,  gave 
his  general  superintendence  to  the  serving  and  supplying 
the  guns  and  the  other  duties  assigned  him." 

FoxRALL  A.  Pahker. 
Green  (Seth),  b.  in  Rochester,  V.  Y.,  Mar.  19,  1817. 
He  received  only  a  oommon-schoot  education,  but  early 
manifested  a  taste  for  hunting,  fishing,  and  woodcraft, 
which  as  he  matured  became  a  passion  and  determined  his 
career.  Almost  constantly  engaged  with  the  rod  and  gun, 
he  used  his  eyes  as  well,  and  beoame  a  careful  observer. 
Determining  to  adopt  these  pursuits  as  the  business  of  bis 
life,  he  was  for  a  number  of  years  the  proprietor  of  the  only 
fish  and  game  market  near  his  home.  His  business  increased 
ft«m  year  to  year,  until  he  found  himself  the  head  of  a 
largo  concern,  with  scores  of  agents  scattered  along  the 
lakes  and  water-oourses  of  the  State.  In  1888,  being  in 
Canada,  his  attention  was  arrested  by  the  appearance  of 
a  number  of  salmon,  and  from  their  movements  he  Judged 
that  they  were  about  to  prepare  a  nest  for  their  spawn. 
Perched  in  the  branches  of  a  tree,  he  carefully  watched 
them  continuously  for  forty-eight  hours.  He  observed  that 
as  soon  as  the  spawn  was  oast  the  male  salmon  and  other 
fish  ate  all  they  could  find,  and  that  there  were  but  a  very 
few  eggs  unconsnmed,  and  these  the  female  was  sedulously 
covering  with  gravel  for  concealment.  He  had  never  read 
upon  the  subject,  but  fVom  what  he  there  observed  be  be- 
came convinced  that  fish  could  be  artificially  hatched.  From 
this  time  he  devoted  his  entire  attention  to  methods  of  im- 
proving the  yield  of  fish  from  spawn.  He  found  that  25 
Ser  cent,  was  the  largest  product  of  trout  or  salmon  at- 
uned  by  artificial  means,  and  he  determined  to  increase 
this  by  avoiding  defects  which  existed  in  the  system  then 
in  vogue.  He  began  in  1864  by  gradually  diminishing  the 
proportion  of  water  to  milt,  finding  larger  results  from  each 
diminution,  until,  by  using  the  least  possible  quantity,  he 
had  raised  the  product  to  95  per  cent.  In  1867,  by  invita- 
tion of  the  fish  commissioners, of  four  of  the  New  England 
States,  he  experimented  in  the  hatching  of  shad  at  Holyoke 
on  the  Conneetioat  River,  and  after  many  discouragements, 
and  much  opposition  from  fishermen,  ascertained  the  pre- 
cise position  in  the  stream  which  the  hatching-boxes  in- 
vented by  him  should  preserve  in  order  to  secure  the  largest 
result.  He  thus  reduced  the  loss  to  a  merely  nominal 
amount,  and  in  a  fortnight  hatched  at  this  time  15,000,000, 
the  next  year  40,000,000,  Similar  results  have  since  been 
reached  by  him  in  the  Hudson,  Potomac,  Susquehanna,  and 
other  important  rivers,  where  he  has  succeeded  in  artificially 
propagating  fifteen  of  the  more  common  species,  and  in  in- 
troducing a  largely  increased  product.  In  1868  he  was  ap- 
pointed one  of  the  fish  commissioners  of  his  native  State, 
but,  shortly  afterwards  resigning,  was  made  superintendent 
of  fisheries  therein.  In  the  prosecution  of  this  trust  he  has 
been  untiring  in  his  efforts  to  arouse  public  attention  to  the 
vast  importance  of  the  work  in  which  he  is  engaged.  He 
is  in  constant  correspondence  with  eminent  European  fish- 
breeders,  and  has  been  decorated  with  two  gold  medals  by 
the  SuciM  itacelimalation  of  Paris.  It  may  be  safely  said 
that  to  him,  more  than  to  any  living  man,  are  due  the  great 
advances  of  ten  years  past  in  pisciculture. 

Fbed.  a.  Wbittleset. 
Green  (Williah  Henrt),  D.  D.,  LL.D.,  b.  at  Qrove- 
ville,  Burlington  co.,  N.  J.,  Jan.  27, 1825;  graduated  at 
Lafayette  College,  Easton,  Pa.,  1840;  studied  at  the  Prince- 
ton Theological  Seminary;  became  teacher  of  Hebrew 
there  1846;  was  ordained  to  the  Presbyterian  ministry 
1848;  became  pastor  of  the  Central  Presbyterian  church, 
Philadelphia,  1849 ;  has  held  the  professorship  of  Hebrew 


and  Old  Testament  literature  in  Princeton  Seminary  since 
1851 ;  has  taken  a  prominent  part  in  the  workof  revising 
the  authorised  version  of  the  Bible;  is  chairman  of  the 
"  Old  Testament  Company,"  one  of  the  two  sections  of  the 
American  committee  of  revision ;  declined  the  preaidenoy 
of  the  College  of  New  Jersey  1868.  Author  of  a  Hibrem 
Orammtar,  Hebrew  Ckreelomatkj/,  Tk<  Pentaletuh  Yiudi- 
eated  (against  Colenso),  and  The  Argument  of  the  Book  of 
Job  Unfolded. 

GreeB  (William  Hebcbr),  D.  D.,  LL.D.,  b.  in  Wil- 
mington,  N.  C,  May  2,  1798 ;  graduated  at  the  nniversity 
of  that  State  Ju^e  3,  1818 ;  was  ordained  deacon  in  the 
Protestant  Episcopal  Church  in  1820,  and  priest  in  1821, 
by  the  Rt.  Rev.  Richard  Channing  Moore  oi  Virginia.  He 
was  the  first  pastor  of  St.  John's  church,  Williamsborongh, 
and  afterwards  of  St.  Matthew's  church,  Hillsborough.  In 
1837  he  was  called  to  the  chair  of  English  literature  in  his 
alma  mater,  and  in  1849  was  elected  the  first  bishop  of 
Mississippi.  His  published  works  comprise  little  more  than 
a  brief  If fmotr  of  Biehop  Jiavenecro/i  and  a  few  sermons, 
chiefly  on  the  sulyeot  of  ministerial  authority  and  bap- 
tismal regeneration. 

Green'back)  a  popular  name  designating  the  paper 
money  of  the  U.  S.,  tfrst  issued  by  the  treasury  department 
in  1862.  Sometimes  the  term  is  used  also  to  include  the 
national  bank-notes.  (See  CcBBEScr,  Moxet,  FiirAircx.) 

Green  Bay*  in  the  N.  W.  part  of  Lake  Michigan,  ex- 
tends 140  miles  from  N.  N.  E.  to  S.  S.  W.,  and  is  nearly  30 
miles  in  average  breadth.  Its  waters  are  about  500  feet 
deep,  and  of  a  green  color.  To  the  N.  E.  the  Great  and  Little 
Bays  de  Noquct  are  its  continuations.  It  is  a  beautiful 
sheet  of  water.     Its  shores  are  densely  covered  with  pine. 

Green  Baf ,  post-tp.  of  Clarke  co,,  la.    Pop,  507. 

Green  Bar«  tp.  of  Lee  co,,  la.    Pop,  664. 

Green  Bay,  city  and  tp.,  cap.  of  Brown  co.,  Wis.,  on 
the  Milwaukee  and  Northern  and  the  Oreen  Bay  and  Lake 
Pefiin  R.  Rs.,  on  the  E.  bank  of  Fox  River,  about  a  mile 
from  the  mouth,  and  therefore  at  the  terminus  of  the  pro- 
posed navigable  connection  between  the  lakes  and  the  Mis- 
sissippi by  the  Fox  and  Wisconsin  rivers.  It  has  S  national 
banks,  a  savings  bank,  1  daily  and  3  weekly  newspapers, 
gasworks,  street  omnibus  line,  wooden  pavements,  5  public 
school  buildings,  2  steam  fire-engines,  4  hand  companies,  an 
iron  furnace,  2  sash  and  planing  mills,  a  large  tannery, 
foundry,  machine-shops,  breweries,  etc.,  3  lines  of  railway, 
shipping,  and  lake  steamers.  It  is  one  of  the  largest  pri- 
mary shingle-markets  in  the  country,  also  a  large  exporter 
of  staves,  heading,  and  other  hard-wood  products.  It  is 
largely  engaged  in  the  fisheries,  principally  of  white-fish 
and  trout.  It  has  some  dozen  different  churches,  and  is 
the  see  of  a  Roman  Catholic  bishop.  Great  improvements 
have  been  made  in  the  public  thoroughfares  and  in  public 
and  private  buildings.  It  is  provid^  with  numerous  ex- 
cellent hotels,  and  is  becoming  a  place  of  summer  resort. 
Pop.  of  city,  4666;  of  tp.,  exclusive  of  city,  1073. 

Oko.  E.  HosKiKsoir,  Ed.  "  Daily  Statb  Okttm." 

Green  Bri'nr,  tp.  of  Independence  co..  Ark.  P.  1869. 

Green'brier,  county  of  West  Virginia,  bordering  on 
Virginia.  Area,  725  square  miles.  Its  surface  is  composed 
of  mountains,  valleys,  and  plateaus,  all  fertile  and  having 
a  delightful  climate.  Mineral  springs  abound.  Grain, 
wool,  and  live-stock  are  leading  products.  Salt-springs 
exist  at  several  points.  The  county  is  traversed  by  the 
Chesapeake  and  Ohio  R.  R.  Cap.  Lewisburg.  Pop.  11,417, 
but  its  area  has  been  reduced  since  the  census. 

Green  Bri'er  Moun'taina,  in  West  Virginia,  a  ridge 
parallel  to  the  main  Alleghaniea,  and  lying  N.  W.  of  them, 
continuous  southward  with  the  Qreat  Flat  Top,  and  north- 
ward with  Shaver  Mountains. 

Green'brier  Riv'er,  in  West  Virginia,  rises  in  lat. 
38°  40',  and  flows  8.  W.  parallel  to  the  main  ridge  of  the 
Alleghanies,  on  the  western  slope  of  which  its  vall^  lies 
between  that  ridge  and  the  secondary  ridge  of  the  Qreen- 
brier  Mountains.  It  unites  with  New  River  in  about  lat. 
37°  40',  which,  running  nearly  northward,  unites  with  the 
Gauley  and  forms  the  Great  Kanawha.  These  rivers  and 
their  valleys  constitute  the  trans-AlIeghany  portion  of  the 
James  River  and  Kanawha  Canal  route  of^the  proposed 
connection  between  tide-water  and  the  great  valley  of  the 
Mississippi. 

Green'bnrgy  tp.  of  Westchester  co.,  N.  Y.,  lying  be- 
tween the  Hudson  and  the  Bronx  rivers.  It  contains  Tar- 
rytown,  Irvington,  Hastings,  Dobb's  Ferry  (which  is  now 
called  Greenburg),  and  other  villages ;  has  a  fertile  soil, 
numerous  manufactures,  and  quarries  of  marble.  P.  10,790. 

Green'bnsh,  post-tp.  of  Warren  co.,  111.,  oontains  beds 
of  coal.     Pop.  1270. 

Greenbush,  a  v.  of  Greenfield  tp.,  Warren  co.,  la. 
Pop.  129. 
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Greenboshi  pogt-tp.  of  Penobieot  «o..  Me.,  on  the  E. 
bank  of  the  Ponobsoot  and  on  the  Enropean  and  North 
American  R.  R.,  23  milea  N.  of  Bangor.     Pop.  621. 

Greaabasli,  post-tp.  of  Aloona  oo.,  Uich.    Pop.  86. 

Gre«nbas]it  tp.  of  Clinton  oo.,  Hieh.    Pop.  14M. 

Greeabash,  tp.  of  HlUe  Lae  co.,  Minn.    Pop.  2114. 

Greenbnah,  tp.  of  Renuelaer  oo.,  N.  T.,  on  the  Hnd- 
■on  River,  opposite  Albany,  and  incloding  East  Albany 
and  the  poat-rillage  of  Oreenbnsh.  It  is  on  the  Boston 
and  Albany,  the  Troy  and  Greenbuab,  and  the  Hudson 
River  R.  Rs.,  has  two  weekly  newspapers,  active  manufac- 
tures, and  contains  the  mother-house  of  the  Sisters  of 
Meroy  for  the  Roman  Catholic  diocese  of  Albany.  The 
■obooli  of  thia  eatabliahmcnt  have  some  350  pupils.  Pop. 
«202. 

Gieenbosh,  a  t.  of  Brown  oo.,  0.    Pop.  42. 

Greenbnah,  a  v.  of  Preble  tp.,  Preble  co.,  0.    P.  i3. 

Greenbash,  poit-tp.  of  Sheboygan  oo.,  Wii.    P.  1039. 

Green  Camp,  post-tp.  of  Marion  so.,  0.,  on  the  At- 
lantic and  Great  Western  R.  R.     Pop.  999. 

Green  Castle,  tp.  of  Madison  oo.,  HI.    Pop.  120. 

Green'castle,  oity  and  tp.,  cap.  of  Putnam  oo.,  Ind., 
is  beaatUFnlly  situated  oo  a  high  table-land  between  two  of 
the  principal  B.-and-W.  lines  of  railroad — the  Vandalia  on 
the  S.  and  the  Indianapolis  and  St.  Louis  on  the  N.  It 
also  has  one  N.-and-8.  line— the  Lonisville  New  Albany 
and  Chicago.  Eight  miles  to  the  W.  is  the  celebrated  block 
eoal-region  of  Indiana.  Ao^aoent  to  the  city  are  fine  bodies 
of  timber,  with  sandstone  and  limestone,  and  some  iron  ore  ; 
also  Big  Walnut,  a  branoh  of  Eel  River.  It  has  the  best 
of  facilities  for  the  cheap  and  easy  collection  of  materials 
for  the  manoliuitnre  of  iron,  glass,  and  artieles  of  wood. 
The  pablie  lohools  are  among  the  best  in  the  Stat*.  Indiana 
Aabury  Univeraity,  with  450  students,  is  located  here,  also 
the  Indiana  Pemale  College,  a  Presbyterian  institution  with 
over  100  students.  The  oity  has  a  street  railway,  2  banks, 
t  ehOTobes,  3  sohool-houies,  and  2  weekly  newspapers,  an 
iron  and  nail  mill,  and  many  other  mannfaotones.  Pop. 
of  oity,  3227;  of  tp.,  exelnstve  of  city,  1716. 

Q.  J.  Lamssdali,  Ed.  "  Gkukcastlb  BAmBB." 

Greeacartle,  tp.  of  Marshall  co.,  la.    Pop.  764. 

Greencastle,  post-T.  of  Bloom  tp.,  Fairfield  eo.,  0. 
Pop.  59. 

Greencastle,  poat-b.  of  Franklin  eo..  Pa.,  on  the  Cum- 
berland Valley  R.  B.,  63  miles  S.  of  Harriaburg.  It  has  a 
national  bank,  a  newspaper,  2  high  schools,  5  churches, 
agrioultural  works,  3  hotels,  1  woollen  mill,  a  town-hall,  eto. 
Principal  buainoss,  agriculture  and  huckstering.  Pop. 
1650.  Geo.  E.  Hallib,  Ed.  "Vallit  Echo." 

Green  City,  post-v.,  eounty-seat  of  Platte  co..  Col., 
on  the  river  Platte,  25  milea  E.  of  Evans.  Settled  in  1872 
by  the  " South-western  Colony"  from  Memphis,  Tenn. 

Green  Cove  Springs,  post-v.,  eonnty-seat  of  Clay 
eo.,  Fla.,  on  the  W.  bank  of  the  river  St.  Johns,  30  miles 
abore  Jacksonville.  It  has  a  large  sulphur  spring,  resort- 
ed to  for  the  cure  of  rheumatic  troubles,  and  believed  to  be 
the  "Fountain  of  Youth"  of  Spanish  and  Indian  legends. 

Green  Creek,  tp.  of  Sanduaky  co.,  0.  It  contains 
the  village  of  Clyde.    Pop.  of  tp.  3666. 

Green  Dyes.  See  DrssTDrrs  and  Drnns,  by  Piior. 
C.  F.  Chahdlbb,  Ph.  O.,  LL.D. 

Greene,  county  in  the  W.  of  Alabama,  bounded  on  the 
E.  by  the  Black  Warrior  and  on  the  S.  W.  by  the  Tombig- 
bee  River.  Ita  snrfitee  is  undulating,  and  well  timbered 
with  pine.  Com  and  ootton  are  leading  prodnot*.  It  is 
interaeeted  by  the  Alabama  and  Chattanooga  R.  R.  Area, 
500  aqoara  milea.    Cap.  Entaw.    Pop.  1S,309. 

Greene,  county  in  the  N.  E.  of  Arkanaaa,  bounded  on  the 
ff.  and  E.  by  Misaouri.  The  surface  is  rolling,  the  soil  very 
rich,  producing  grain,  tobacco,  cotton,  and  other  crops.  The 
eounty  is  well  timbered.  Aroa,  about  820  square  miles.  Cap. 
Oainesville.    Pop.  7573. 

Greene,  county  of  IT.  Central  Georgia.  Area,  374  square 
miles.  The  surface  is  hilly,  the  soil  productive.  Grain  and 
eotton  are  leading  products.  It  is  traversed  by  the  Georgia 
R.  R.    Cap.  Greenesborough.     Pop.  12,454. 

Greene,  connty  of  the  W.  of  Illinois,  extending  east- 
ward from  the  Illinois  River.  The  anrface  is  well  timbered 
and  undulating,  the  soil  very  rich.  Area,  500  square  miles. 
It  contains  beds  of  coal.  Cattle,  grain,  tobacco,  and  wool 
are  staple  products.  Carriogcs  and  wagons  are  leading 
articles  of  manufacture.  It  is  traversed  by  the  Jackson- 
Ttllo  and  Alton  and  the  Rockford  Rook  Island  and  St. 
Louis  R.  Rs.     Cap.  CarroBton.     Pop.  20,277. 

Greene,  county  of  the  S.  W.  of  Indiana.  Area.  540 
square  milea.    It  is  interaeeted  by  the  W.  fork  of  White 


River.  The  anrfaoe  ia  very  rieh  prairie  and  timber  land. 
Cattle,  grain,  tobacco,  wool,  and  lumber  are  leading  prod- 
ucts. There  are  mines  of  good  coal.  The  county  ia  trav- 
ersed by  the  Indianapolis  and  Vineennea  R.  R.  Cap. 
Bloomfield.     Pop.  19,514. 

Greene,  connty  of  W.  Central  Iowa.  Area,  625  square 
miles.  It  is  a  rolling  prairie  region,  of  which  grain  is  the 
leading  product.  It  is  traversed  by  the  Chicago  and  North- 
western and  the  Des  Moines  Valley  R,  Rs.  Cap.  Jefferaon. 
Pop.  4627. 

Greene,  county  of  the  S.  of  Mlariasippi,  bordering  on 
Alabama.  Area,  864  square  miles.  It  is  in  the  great  pine- 
region,  and  abounds  in  excellent  timber.  Com  and  rice 
arc  produced.  It  is  watered  by  the  head-streama  of  the 
Pasoagouhi.     Cap.  Leakeaville.     Pop.  2038. 

Greene,  county  in  the  S.  W.  of  Missouri.  Area,  660 
square  miles.  It  contains  timber  and  prairie,  is  fertile, 
and  has  limestone  and  ores  of  lead.  Cattle,  grain,  tobacco, 
and  wool  are  leading  products.  The  county  is  traversed 
by  the  Atlantic  and  Pacific  R.  R,  Cap.  Springfield.  Pop. 
21,549. 

Greene,  oonnty  of  New  Tork,  extending  westward 
from  the  Hudson  River.  Area,  686  aqnar*  milea.  Its  sur- 
face is  broken  by  the  Catskill  Mountains  and  by  deep 
ravine*  called  "  cloves,"  but  the  soil  is  generally  produc- 
tive. Grain,  cattle,  wool,  hay,  and  especially  dairy  prod- 
ucts, are  the  staples.  MctiUIio  wares,  brick,  carnages, 
leather,  and  paper  are  leading  manufaotures.  Stone  and 
ice  are  extenaively  produced.    Cap.  Catskill.    Pop.  31,832. 

Greene,  county  of  E.  Central  North  Carolina,  in  the 
great  pine-region.  Area,  280  square  miles.  It  is  level  and 
tortile.  Marl  is  found.  Grain,  ootton,  and  forest  products 
are  the  steples.    Cap.  Snow  Hill.    Pop.  8687. 

Greene,  county  in  the  S.  W.  of  Ohio.  Area,  432  square 
miles.  Its  soil  is  very  fertile.  Limestone  and  marble  are 
found.     Cattle,  grain,  tobacco,  and   wool  are   important 

Srodncts.  The  manufactures  include  carriages,  clothing, 
our,  etc.  The  county  ia  traveraed  by  the  Cleveland  Co- 
lumbua  and  Cincinnati  and  other  railroada.  Cap.  Xenia. 
Pop.  28,038. 

Greene,  the  aouth-westemmost  connty  of  Pennsylvania, 
having  West  Virginia  on  the  W.  and  S.  Area,  600  square 
miles.  It  is  well  watered,  hilly,  and  fertile.  Bituminous 
coal  and  fictile  clay  are  found.  Cattle,  grain,  and  wool  are 
important  products.  Saddlery,  iron,  pottery,  eto.  are  man- 
ufactured.    Cap.  Waynesburg.     Pop.  25,887. 

Greene,  county  in  the  N.  E.  of  Tennessee,  bounded 
8.  E.  by  North  Carolina.  Area,  750  square  miles.  The 
surfaoe  is  broken,  well  timbered,  and  fertile.  Iron  ores 
abound.  Cattle,  grain,  tobacco,  and  wool  are  leading  prod- 
nota.  Leather  ia  manufactured.  The  oounty  is  traversed 
by  the  Atlantic  and  Mississippi  R.  R.  Cap.  Greenville. 
Pop.  21,668. 

Greene,  oonnty  of  Virginia,  bordered  on  the  N.  W,  by 
the  Blue  Ridge.  The  surface  is  uneven,  the  soil  partly  fer- 
tile. Tobaeeo  is  the  principal  orop.  Area,  230  sqoara  miles. 
Cap.  Stannardsville.    Pop.  4634. 

Greene,  tp.  of  Parke  eo.,  Ind.    Pop.  1122. 

Greene,  tp.  of  Randolph  oo.,  Ind.    Pop.  1034. 

Greene,  poat-v.  of  Butler  oo.,  Ia.,  on  the  Burlington 
Cedar  Kapids  and  Minneaota  R.  R.,  35  miles  N.  W.  of 
Cedar  Falls ;  has  1  weekly  newspaper. 

Greene,  tp.  of  Iowa  co.,  Ia.    Pop.  1040. 

Greene,  post-tp.  of  Androscoggin  oo..  Me.,  on  the 
Maine  Central  R.  R.,  7  miles  N.  N.  E.  of  Lewiston ;  has  3 
chnrehea,  and  manufactures  of  shoes  and  leather.    P.  1094. 

Greene,  tp.  of  Platte  oo.,  Mo.    Pop.  2245. 

Greene,  tp.  of  Snsaex  eo.,  N.  J.    Pop.  868. 

Greene,  post-r.  and  tp.  of  Chenango  co.,  N.  T.,  19 
miles  from  Binghamton,  on  the  Chenango  River  and  the 
Utica  division  of  the  Delaware  Lackawanna  and  Western 
R.  R.  It  has  a  bank,  a  foundry  and  machine-shop,  a  news- 
paper, 4  ohurehes,  a  flourishing  union  school,  hotels,  mills, 
shops,  (tores,  etc.     Pop.  of  v.  1025 ;  of  tp.  3537. 

Dexisox  Jk  Roberts,  Eds.  "  CaEHAitao  AmbbicaR." 

Greene,  tp.  of  Clarke  co.,  0.    Pop.  1464. 

Greene,  tp.  of  Fayette  eo.,  0.    Pop.  879. 

Greene,  tp.  of  Gallia  oo.,  0.    Pop.  1577. 

Greene,  tp.  of  Harrison  oo.,  0.    Pop.  1547. 

Greene,  tp.  of  Hocking  oo.,  0.    Pop.  1513. 

Greene,  tp.  of  Trambull  co.,  0.    Pop.  915. 

Greene,  tp.  of  Beaver  co..  Pa.    Pop.  1836. 

Greene,  tp.  of  Clinton  so.,  Pa.    Pop.  1102. 

Greene,  tp.  of  Franklin  co.,  Pa.    Pop.  3357. 

Greene  (Albbbt  Colliss),  b.  at  Eaat  Greenwich,  R.  I., 
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1792 ;  beoame  a  member  of  the  Bhode  Iibud  uiemhly  in 
1816 ;  he  also  repretented  hia  native  State  in  the  U.  8.  Sen- 
ate, and  vaa  Speaker  of  the  house  of  repreMDtatirea ;  waa 
m^or-general  of  the  State  militia  two  year* ;  beeame  attor- 
ney-general in  1826-43,  and  U.  S.  Senator  in  1846^1.  D. 
at  Providenoa  Jan.  8, 1863. 

Greene  (Aliert  Oobtoh),  b.  at  Proridenoe,  R.  T.,  Feb. 
10,  1802 ;  graduated  at  Brown  UniTerait;  1820 ;  held  for 
many  years  the  office  of  elerk  of  the  munioipal  court  of 
Proridenoe,  also  olerlc  of  common  conncil.  Pabliahed  the 
popular  ballad  Cmtonehelf  alao  Hittory  of  the  Narragantett 
Church,  and  others.  He  became  judge  of  probate,  and 
waa  for  many  years  preaident  of  the  Khode  Island  His- 
torical Society.     O.  at  Clereland,  0.,  Jan.  3,  18S8. 

Greene  (Charlbs  Gordox),  b.  at  Boacawen,  IT.  H., 
July  I,  1804.  At  the  age  of  nine  he  waa  ^signed  to  the 
care  of  his  brother  Nathaniel,  then  manager  of  the  Patriot 
at  Haverhill,  Mass.,  who  sent  him  to  the  Bradford  Acad- 
emy near  by,  of  which  Be^j.  Greenleaf  was  then  the  prin- 
cipal ;  he  waa  subsequently  apprenticed  in  his  brotner's 
printing-office,  and  continued  his  apprenticeship  in  Bxeter, 
N.  H. ;  in  1822  he  removed  to  Boston,  and  entered  the  office 
of  the  Boston  Statetman;  in  1825  he  nndertook  the  man- 
agement for  a  year  of  the  Frte  Pren  at  Tannton,  and  was 
for  a  portion  of  the  time  ita  editor.  Returning  to  Boston, 
he  pnolished  The  Sptetalor,  a  literary  Journal,  which,  how- 
ever, he  soon  abandoned,  and  resumed  his  place  in  the 
StalfMan  office;  in  1827  he  removed  to  Philadelphia  and 
published  the  National  Palladium,  which  advocated  the 
election  of  Andrew  Jackson  to  the  Presidency;  and  in 
1828  went  to  Waahington  and  waa  engaged  upon  the  Uni- 
ted Stout  Telegraph  until  after  Jackson  waa  elected,  when 
he  retamad  to  Boaton  and  acquired  a  Joint  ownerahip  in 
the  Statetman,  of  which  he  became  sole  owner  in  a  few 
years.  In  Nov.,  1831,  he  eatablished  the  Beaton  Pott, 
which  ho  continuea  to  publish.  He  has  been  a  member  of 
the  legislature,  and  Democratic  candidate  for  various  pub- 
lic oSoei ;  was  naval  officer  of  the  port  of  Boston  18iS-57. 

a.  C.  Siiiiion. 

Greene  (Charles  Warrer),  A.  H.,  M.  D.,  b.  at  Bel- 
ohertown,  Mass.,  Aug.  17,1840;  educated  at  Phillips  Acad- 
emy, Andover,  Waterville  College  (He.),  and  Brown  Uni- 
versity; stadiod  medicine  at  Harvard  Medical  School, 
Berkshire  Medical  College,  Pittafleld,  and  the  medical  de- 
partment of  Dartmouth  College,  where  he  graduated  M.  D. 
>n  1887 ;  entered  the  U.  S.  volunteer  service  by  enliatment 
July  19,  1862,  and  served  in  the  army  three  years,  attain- 
ing the  rank  of  captain  of  volunteers,  which  be  held  for 
one  year ;  practised  his  profession  in  Massaohuaetti  1868- 
72:  in  1872  devoted  himself  to  literary  pursuits,  having 
already  for  several  years  been  an  occasional  oontribntor  to 
perlodicala. 

Greene  (Christopher),  b.  at  Warwick,  R.  I.,  1TS7 ; 
served  in  Canada  aa  colonel  under  Arnold  and  Montgom- 
ery ;  waa  taken  priaoner  at  Qnebec  1775 ;  repelled  the  Hes- 
sians under  Donop  at  Red  Bank,  N.  J.,  1777;  was  killed 
in  an  encounter  with  Tories  in  Westchester  co.,  K.  T.,  May 
13,  1781. 

Greene  (Oboror  S.).  b.  at  Warwick,  R.  T.,  May  6, 
1803 ;  graduated  at  the  U.  S.  Military  Academy,  second  in 
his  class,  and  entered  the  army  aa  second  lieutenant  of  ar- 
tillery in  1823;  from  this  date  he  waa  on  duty  at  West 
Point,  aa  professor  of  mathematics,  in  garrison,  and  on 
ordnance  duty  till  1836,  when  he  reaigned  from  the  army 
and  adopted  the  profession  of  civil  eogineor.  Aa  such  he 
was  employed  on  various  pnblio  works  in  different  parts  of 
the  U.S.  tilt  1860,  when  he  was  appointed  engineer  of  Cro- 
ton  waterworks  and  of  Croton  reservoir.  He  resumed  his 
aword  on  the  outbreak  of  civil  war ;  was  appointed  colonel 
60th  N.Yr Vols.,  and  brigadier-general  of  volunteers  in  the 
following  April,  partioipating  in  the  battles  of  Cedar  Moun- 
tain and  Antietam,  the  defence  of  Harper's  Ferry,  and  the 
1>attles  of  Chancellorsville  and  Gettysburg ;  transferred  to 
the  Army  of  the  Cumberland  in  1863,  he  waa  severely 
wonnded  at  Wauhatchio,  and  diaabled  from  duty  in  the 
field  till  1865,  when  he  joined  the  army  of  Oen.  Sherman, 
and  waa  engaged  at  Kinston,  Goldaboro',  etc.,  N.  C.  In 
Apr.,  1866,  he  waa  mustered  out  of  the  volunteer  service 
and  resumed  charge  of  the  Croton  waterworks,  and  in  ad- 
dition the  construction  of  reserve  reservoir  in  Pntnam 
00.,  N.  Y.,  besides  being  engaged  on  many  other  important 
public  works.  G.  C.  Simhoxs. 

Greene  (Georoe  Wasbisoton),  b.  in  East  Greenwich, 
R.  I.,  Apr.  8,  1811,  a  grandson  of  Gen.  Nathaniel  Greene; 
was  educated  at  Browu  University;  lived  in  Europe 
1827-47 ;  U.  S.  eonsnl  at  Rome  1837-45 ;  was  for  some 
years  instructor  in  modem  languages  in  Brown  University ; 
became  in  1873  professor  of  history  (non-resident)  at  Cor- 
nell University.  Author  of //M(ortea{AHrfte«,  1850;  Hit- 
tery  and  Qeography  of  ike  Middle  Aget,  1851 ;  Hittorieal 


Tiett  of  the  American  Jtevo/Mttoa,  1865;  Biographical  Stn- 
diet,  1866;  Lift  of  Natkanitl  Ortem*,  1867-68;  nod  other 
works. 

Greene  (NATHAjnEL),  b.  at  Warwick,  R.  L,  of  Quaker 
parenta,  May  27, 1742.  In  early  youth,  eliiafly  by  hia  own 
peraevcranoe,  ho  acquired  a  more  than  ordinary  knowledge 
of  many  branches  of  education,  the  perusal  of  militaiy 
history  occupying  much  of  his  attention.  In  1770  he  wai 
chosen  a  member  of  the  assembly  of  Rhode  Island,  and 
from  this  date  took  an  active  part  in  the  affaire  of  his 
country  till  the  cloee  of  the  war.  The  battle  of  Lexington 
excited  his  military  ardor,and  on  receiving  (in  May,  1775) 
the  appointment  of  brigadier-general  and  the  eommand 
of  the  Rhode  Island  contingent  army,  he  led  them  to  Cam- 
bridge ;  for  thia  he  was  formally  excommunicated  firvm  the 
religions  body  of  which  he  waa  a  member.  On  the  arrival 
of  Waahington  at  Cambridge,  Greene  expreased  to  his  oom- 
mauder  hia  aatiafaction  in  his  appointment,  and  soon  won 
hia  confldenca  and  eateem.  In  Aug.,  1770,  he  waa  ap- 
pointed by  Congreaa  a  m^jor-general.  In  the  battle  of 
Trenton  he  led  a  diviaion,  and  bore  as  equally  important 
part  in  the  following  battle  of  Prinoeton.  At  Uie  Brandy- 
wine,  where  he  commanded  a  division,  he  distinguished 
himself,  and  contributed  largely  towards  saving  the  army 
from  destruction  by  a  rapid  maroh  and  the  firm  stand  he 
made  against  the  enemy.  At  the  battle  of  Germaotown  he 
commanded  the  left  wing  of  the  amy.  In  Mar.,  1778,  he 
was  appointed  quartermaster-general,  which  offioa  he  ao- 
eepted,  at  the  urgent  solicitatton  of  Waahington,  on  con- 
dition that  his  rank  in  the  army  should  not  be  affeeted  and 
that  in  time  of  aation  he  should  retain  his  command.  This 
right  he  exereiaed  at  Monmouth,  where  he  commanded  the 
right  wing,  as  also  at  the  battle  of  Tiverton  Heights.  Dur- 
ing Gen.  Washington's  visit  to  Hartford  in  1780  Greene 
waa  in  command  of  the  army ;  was  preaident  of  the  court 
of  inquiry  upon  Major  Andr6.  After  the  disasters  to  the 
Amenean  anna  in  South  Carolina  he  was  assigned  to  the 
command  of  the  soathem  department  to  supersede  Gen. 
Gates.  He  found  the  army  reduced  by  defeat  and  deser- 
tion, and  greatly  disorganiied  and  in  want.  Having  re- 
cruited hia  army  and  repaired  its  wants,  he  sent  out  a 
detachment  under  Gen.  Morgan,  which  resnltod  in  the  vic- 
tory of  the  Cowpens,  Jan.  17,  1781.  Greene  effected  a 
junction  with  Morgan  Feb.  7,  but  finding  his  numbers 
altogether  greatly  inferior  to  the  army  of  Comwallis,  he 
retreated  with  great  skill  to  Virginia,  where,  being  rein- 
forced, he  returned  to  North  Carolina,  and  the  battle  of 
Guilford  waa  fought,  in  which,  though  Greene  waa  defeated, 
the  loss  of  the  British  waa  the  greater,  and  in  a  few  daya 
Comwallis  began  a  retreat  towaiSa  Wilmington,  followed  by 
Greene ;  but  changing  hia  plan,  Greene  marched  directly 
to  South  Carolina,  where  on  Apr.  28  he  engaged  Lord  Raw- 
don  at  Camden,  and  waa  defeated,  but  agabi  with  the  re- 
anlta  of  anoceas ;  on  May  22  he  commenced  the  sisce  of 
Fort  Ninety-six,  which  waa  raised  by  the  approach  of  Lord 
Rawdon,  To  the  suggestion  now  made,  that  he  had  better 
retire  to  Virginia,  Greene  replied,  "  I  will  recover  South 
Carolina  or  die  in  the  attempt."  Awaiting  a  favorable  op- 
portunity, he  in  turn  punned  the  foress  of  Lord  Rawdon, 
resulting  in  the  battle  of  Eutaw  Springs,  the  hardest  fongbt 
battle  of  the  war,  and  the  advance  upon  Dorchester.  For 
hia  conduct  at  Eutaw  Springa,  Congress  presented  him 
with  a  gold  medal  and  a  British  standard.  During  the  re- 
mainder of  his  command  he  struggled  sucoessfully  against 
the  greatest  difficulties  in  suppressing  mutiny  among  his 
troops,  who  were  insufficiently  fed  and  clothed.  North 
and  South  Carolina  and  Georgia  made  him  valuable  grants 
of  property,  and  after  spending  a  year  in  Rhode  Island 
upon  tne  return  of  peace,  he  Bailed  with  his  family  to  his 
estate  near  Savannah,  where  he  d.  June  10,  1786,  from  in- 
flammation of  the  brain,  occasioned  by  a  stroke  of  the  son. 

Geo.  C.  SnmosB. 

Greene  (Nathawiei),  b.  at  Boscawen,  N.H.,  May  20, 
1797.  Left  dependent  upon  his  own  resources  at  an  early 
age,  he  entered  the  office  of  the  New  Hompthire  Patriot  at 
Concord  in  1809,  and  in  1812  became  editor  of  the  Concord 
Oatette  ;  removed  to  Portsmouth  in  1814,  and  for  a  year 
managed  the  New  Hampthire  Oatette  ;  tlienee  he  removed 
to  Haverhill,  Mass.,  where  for  two  years  he  conducted  the 
Haverhill  Oatette  ;  in  1817  be  atarted  the  Baaex  Patriot, 
which  he  continued  until  1821,  when  by  invitation  he  re- 
moved to  Boston  and  established  the  Boston  Statetman^  at 
first  a  aemi-weekly,  but  finally  it  became  the  leading  Dem- 
ocratic daily  in  the  State;  in  1829  he  was  appointed  post- 
master of  Boston,  which  office  he  held  until  1840,  and 
again  from  1845  to  1849.  In  1836  he  published  a  transla- 
tion of  Sfonosi's  Hittary  of  Italy,  Talet  from  the  Qtrmtn 
in  1837,  and  Talet  and  Sketchet  from  the  German,  Italian, 
and  French  in  1843.  G.  C.  SlMHOSS. 

Greene  (Robert),  M.  A.,  b.  at  Ipswich  (or,  at  soom 
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lay,  yorwioh),  England,  in  1530  (according  to  otheri, 
about  1560);  took  degrees  at  St.  John'i  College  (1578)  and 
Clare  Hall  (1593),  Cambridge;  travelled  in  Italy  and 
Spain ;  studied  at  Oxford,  and  (as  some  say)  took  holy  or- 
ders in  1584.  He  aoon  went  to  London,  where  he  was  a 
dramatist  and  poet,  one  of  the  associates  of  Lodge,  Peele, 
and  Marlowe,  all  famous  for  their  profligate  dobaneherios. 
He  d.  of  a  surfeit  at  London  Sept.  3,  1592.  His  plays  are 
mostly  forgotten,  bat  his  pamphlets,  tracts,  poems,  and  tales 
show  good  abilities ;  bat  his  style  is  often  more  enphuistio 
than  uiat  of  Lyiy,  whom  he  imitated. 

Greeae  (8.  Dana),  U.  S.  N.,  b.  Feb.  11, 1840,  in  Cum- 
berland, Hd. ;  graduated  at  the  Kaval  Academy  in  1859; 
became  a  lieutenant  in  1861,  a  lieutenant-oommander  in 
1865,  a  commander  ia  1872.  True  to  a  name  famous  in  the 
aanajs  of  the  Revolution,  Lieut.  Greene,  in  Jan.,  1862, 
volmntttrtd  to  servo  as  the  executive  officer  of  the  Monitor 
(the  first  of  an  untried  type  of  veosels),  which  the  ma- 
jority of  seamen,  not  without  reason,  as  was  afterwards 
proved,  believed  to  be  utterly  unseaworthy.  His  services 
m  fitting  out  the  vessel,  in  her  encounter  with  the  Merri- 
maek.  etc.,  are  fully  narrated  by  Commander  (now  Rear-ad- 
miral) Worden  in  an  anpnblished  report  on  the  files  of  the 
■avy  department,  dated  Jan.  5, 1868,  from  which  we  extract 
the  following :  "  I  was  ordered  to  the  Monitor  on  the  13th 
of  Jan.,  1862,  when  she  was  still  on  the  stocks.  Prior  to 
that  da4e  Lieut.  8.  D.  Greene  had  interested  himself  in 
her,  tborongbly  examined  her  oonstruotion  and  design,  and 
informed  himself  as  to  her  qualities ;  and,  notwithstanding 
the  many  gloomy  predictions  of  naval  offloera  and  officers 
of  the  meroantile  marine  as  to  the  great  probability  of  her 
sinking  at  sea,  volunteered  to  go  in  her,  and  at  my  request 
wa*  ordered.  From  the  date  of  his  orders  he  applied  him- 
self nnremittingly  and  intelligently  to  the  study  of  her 
peculiar  qualities,  and  to  her  fitting  and  eqaipment,"  .  .  . 
"  Lieut.  Greene,  the  executive  officer,  had  obarge  in  the 
turret,  and  handled  the  guns  with  great  courage,  coolness, 
and  skill,  and  throughout  the  engagement,  as  in  the  equip- 
ment a(  the  vessel  and  on  her  passage  to  Hampton  Roads, 
exhibited  an  earnest  devotion  to  duty  unsurpassed  in  my 
experience ;  and  for  whioh  I  had  the  honor  in  person  to 
resommond  him  to  the  department  and  to  the  board  of 
admirals  (some  three  years  sinoe)  for  advancement,  in  ao- 
eordaooa  with  the  precedent  established  in  the  ease  of 
Lient.-Com.  Thornton,  the  executive  officer  of  the  Kear- 
sarga.  I  beg  leave  now,  most  respectfully  and  earnestly,  to 
reiterate  that  recommendation."  Toward  the  dose  of  the 
engsgement  between  the  Monitor  and  the  Merrimaek  a 
shell,  striking  the  pilot-house  of  the  Monitor,  near  the 
"lookout  hole,"  through  whioh  Capt.  Worden  was  then 
looking,  exploded,  "  filling  his  face  and  eyes  with  powder, 
atterly  blinding,  and  in  a  degree  stunning  him."  By  this 
easosltj  Lieat.  Greene  became  the  commanding  officer  of 
tke  vessel,  and,  taking  his  place  in  the  pilot-house,  gave 
orders  to  turn  her  head  in  the  direction  of  the  Merrimaek, 
with  the  design  of  coming  to  dose  quarters  with  his  an- 
tagonisL  As  he  steered  toward  her,  however,  she  de- 
elined  the  combat,  and,  "crippled  and  discomfited,"  re- 
tired to  Norfolk,  whither  Lieut.  Greene  had  the  good  judg- 
ment not  to  attempt  to  follow  her,  for  had  he  done  so,  and 
met  with  disaster  from  the  enemy's  batteries  or  by  ground- 
ing on  one  of  the  many  sho^s  of  the  intrioate  channel 
leading  to  that  city,  ho  would  have  imperilled  not  only  the 
vast  amount  of  shipping  at  Hampton  Roads  and  in  Chesa- 
peake Bay — more  than  half  of  whioh  must  have  shared 
the  fate  of  the  Congress  and  Cumbertand — bnt  also  Mans- 
field's army  at  Newport  News,  and  perhaps  even  Portress 
Monroe,  the  key  to  the  Chesapeake  and  the  James  and 
Bliiabeth  rivers.  Lieat.  Greene  had  the  good  sense  to  per- 
eeive  all  this,  and  to  resist  the  temptation,  whioh  most 
have  been  very  great  to  a  young  and  gallant  officer,  to  pur- 
sue the  retreating  foe.  Lieut.  Greene  remained  in  the 
Monitor  until  she  foundered  off  Uatteras  on  Deo.  31,  1862, 
with  a  loss  of  four  officers  and  twelve  men.  His  conduct 
on  this  trying  occasion  is  thus  highly  spoken  of  by  his 
commanding  officer,  Com.  J.  P.  Bankheod,  in  his  official 
report  of  Jan.  1,  1803 :  "  I  would  beg  leave  to  call  the  at- 
tention of  the  admiral  and  of  the  department  to  the  par- 
ticular good  conduct  of  Lieut.  Greene  and  Acting  Master 
L.  N.  Stodder,  who  remained  with  me  until  the  last,  and 
by  their  example  and  bearing  did  much  towards  inspiring 
confidence  and  obedience  on  the  part  of  others."  Thus  we 
see  that  in  tempest  as  in  battle  Lieut.  S.  Dana  Greene  dis- 
played the  highest  qualities  of  the  American  officer— cool- 
ness, decision  of  character,  prudence.  There  are  many 
brave  men,  but  not  many  who,  like  him,  unite  bravery  with 
discretion  and  sound  judgment.      Foxhall  A.  Parker. 

Greene  (SAurr-L  Stillman),  LL.D.,  b.  at  Belohertown, 
Mass.,  May  3,  1810 ;  graduated  at  Brown  University  1837; 
superintendent  of  schools  Springfield,  Mass.,  1840-42 ;  in- 
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strnctor  in  the  grammar  and  English  high  schools,  Bos- 
ton, 1842-49;  agent  for  the  Massachusetts  board  of  educa- 
tion 1849-51 ;  superintendent  of  public  schools  Providence, 
R.  I.,  1851-&&,  and  at  the  same  time  professor  of  didaotics 
in  Brown  University ;  professor  of  mathematics  and  oivil 
engineering  in  Brown  University  1855-64;  of  mechanics 
and  astronomy  since  1864 ;  has  been  president  of  the  Rhode 
Island  State  Institnto,  of  the  American  Institute  of  In- 
struction, and  of  other  educational  societies.  Author  of 
Tkt  Aitalgtu  of  Santmttt;  1848,  and  of  a  series  of  English 
grammars  and  other  works.    ' 

Greene  (William),  b.  in  1732;  was  Speaker  of  the 
assembly  of  Rhode  Island ;  chief-jastioo  of  the  colony; 
governor  of  the  State  1788-86 ;  and  d.  at  Warwick,  R.  I., 
Nov.  30, 1809. — Another  Williau  Greene  became  deputy 
governor  of  Rhode  Island  in  1740;  was  governor  1743-58; 
and  long  was  the  clerk  of  the  county  court  at  Providence. 
D.  Feb.  23,  1758. 

Green  Ebony  {Jaearanda  otali/olia),  a  South  Ameri- 
can tree  of  the  order  Bignoniacese.  Its  wood  is  quite  hard 
and  is  olive-green  in  color.  It  is  used  by  dyers,  and  gives 
yellows,  browns,  and  greenish  tints.  It  is  also  used  in 
turnery  and  joiner-work  to  some  extent.  Other  species  of 
the  genus  yidd  medicinal  agents. 

Greenerillet  post-v.,  cap.  of  Greene  ec,  Tenn.,  on  the 
Bast  Tennessee  Virginia  and  Georgia  R.  R.,  75  miles  N.  B. 
of  Enoxville.  It  has  a  good  system  of  public  schools  and 
2  newspapers.  There  are  two  furnaces  in  active  operation, 
and  Greeneville  and  Tuscnlum  College  is  a  few  miles  from 
the  town.  It  is  the  home  of  £x-Pres.  Andrew  Johnson. 
The  narrow-gauge  railroad  leading  to  North  Carolina  ter- 
minates here.     P.  1039.    J.  B.  R.  Lton,  Ed.  "NewEra." 

Green'field,  tp.  of  Poinsett  eo.,  Ark.    Pop.  261. 

Greenfield,  post-v,  of  Greene  co.,  IIL,  56  miles  from 
St.  Louis,  on  the  line  of  the  Rockford  Roek  Island  and  St. 
Louis  R.  R.     It  has  4  churches,  1  large  brick  seminary,  1 

Erivata  academy,  6  dry-goods  houses,  8  grocery,  2  drug,  2 
ardware,  1  jewelry,  and  1  furniture  store,  1  banking- 
house,  1  newspaper,  2  hotels,  2  harness-shops,  1  steam 
flouring-mill,  3  large  warehouses,  1  planing-mlll,  2  lumber- 
yards, 1  gunsmith-shop,  a  commodious  town-hall,  etc.  It 
exports  large  quantities  of  grain,  cattle,  hogs,  horses,  and 
other  produce.  W.  E.  Miltor,  Pd>.  "  Locomotivb." 

Greenfield,  tp.  of  Grundy  co.,  III.     Pop.  1646. 
Greenfield,  post-v.,  cap.  of  Hancock  co.,  Tnd.,  on  the 
Pittsburg  Cincinnati  and  St.  Louis  R.  R.,  21  miles  E.  of 
Indianapolis.     It  has  a  bank,  a  printing-office  and  news- 

faper,  2  large  flouring-mills,  1  furniture-factory,  3  very 
ne  churches,  a  large  number  of  fine  stores,  groceries, 
shoils,  etc.,  2  hardware  stores,  2  planing-mills,  and  a  com- 
modious school-house  costing  $25,000.     Pop.  1203. 

William  Mitchell,  Ed.  "Hancock  Democrat." 

Greenfield,  tp.  of  La  Grange  co.,  Ind.    Pop.  1078. 

Greenfield,  tp.  of  Orange  oo.,  Ind.    Pop.  1439. 

Greenfield,  post-tp.  of  Adair  co.,  Ia.    Pop.  197. 

Greenfield,  tp.  of  Jones  co.,  Ia.    Pop.  1083. 

Greenfield,  tp.  of  Warren  co.,  Ia.    Pop.  1514. 

Greenfield,  post-tp.  of  Penobscot  oo.,  Me.,  20  miles 
N.  E.  of  Bangor.    Pop.  317. 

Greenfield,  a  post-v.  and  tp.,  oap.  of  Franklin  oo., 
Mass.,  36  miles  N.  of  Springfield,  in  the  valley  of  the  Con- 
necticut River  and  on  the  Vermont  and  Massaehnsetts  and 
the  Connecticut  River  R.  Rs.  It  derives  its  principal  pros- 
perity tnm  Uie  farming  interests  which  surround  it,  being 
the  main  market  fbr  butter,  cattle,  sheep,  etc.  in  the  N.  W. 
section  of  the  State.  Its  manufactures  are  children's  car- 
riages, planes,  bolt-entting  machines,  and  other  small  arti- 
cles. There  are  2  national  and  2  savings  banks,  6  ohurehes, 
a  young  ladies'  seminary,  and  a  large  library.  It  has  a  fine 
court-house,  a  well-constructed  high-school  building,  a 
beautiful  soldiers'  monument,  and  2  weekly  newspapers. 
Pop.  3589.     E.  A.  Hall,  Ed.  "  Gazette  and  Courier." 

Greenfield,  post-tp.  of  Wayne  co.,  Mich.    Pop.  2406. 

Greenfield,  tp.  of  Wabashaw  oo.,  Minn.     Pop.  590. 

Greenfield,  post-v.  of  Centre  tp.,  cap,  of  Dade  oo., 
Mo.,  40  miles  N.  W.  of  Springfield,  near  the  Turnback 
River,  on  the  line  of  the  Kansas  City  and  Memphis  R.  R, 
It  has  a  bank,  2  newspapers,  15  stores,  2  hotels,  and  3 
cburohes.    P.  3M.    C.  W.  Griffith,  Prop.  "  Vioktte." 

Greenfield,  post-tp.  of  Hillsborough  co.,  N.  H.,  30 
miles  8.  W.  of  Conoord.     Pop.  527. 

Greenfield,  tp.  of  Saratoga  eo.,  N.  T.,  6  miles  N.  of 
Saratoga,  on  the  Adirondack  R.  R.  It  has  manufactures  of 
brick,  paper,  glass,  etc.,  and  quarries  of  limestone.    P.  2603. 

Greenfield,  tp.  of  Fairfield  CO.,  0.     Pop.  1944. 

Greenfield,  tp.  of  Gallia  eo.,  0.    Pop.  1.186. 
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Greenfield,  post-v.  of  Hkdiaon  tp.,  Highland  oo.,  0., 
on  the  Marietta  and  Cincinnati  R.  R.  It  hax  2  nawfpapers, 
and  I  national  bank.     Fop.  1712. 

Greenfield,  tp.  of  Huron  oo.,  0.    Pop.  954. 

Greenfield,  tp.  of  Blair  oo.,  Pa.    Pop.  1233. 

Greenfield,  post-tp.  of  Erie  eo..  Pa.    Pop.  1089. 

Greenfield,  tp.  of  Luienie  eo..  Pa.    Pop.  823. 

Greenfield,  b.  of  Washington  oo..  Pa.     Pop.  386. 

Greenfield,  tp.  of  La  Crosse  co.,  Wis.    Pop.  «7S. 

Greenfield,  post-tp.  of^ilwaokee  oo..  Wis.    P.  2281. 

Greenfield,  tp.  of  Monroe  eo.,  Wis.,  on  the  Milwaukee 
and  St.  Paul  R.  R.     Pop.  5l9. 

Greenfield,  tp.  of  Sank  co..  Wis.    Pop.  746. 

Green  Finch,  or  Green  Linnet,  the  Coaeothratuiu 
thlori;  a  bird  of  the  family  Fringillidw,  found  throughout 
a  large  part  of  the  eastern  hemisphere.  It  is  often  kept 
as  a  cage-bird,  but  is  a  poor  songster.  It  is  also  called 
the  green  grosbeak.     It  feeds  on  both  seeds  and  insects. 

Green  Garden,  post-tp.  of  Will  oo..  III.    Pop.  1202. 

Green'lieart,  the  very  raluable  timber  of  the  Nte- 
tandra  Rodixi  (order  Lanraoeie),  the  same  tree  which 
yields  the  bebeeru  bark,  a  valuable  medicine.  Its  seeds 
also  yield  starch,  which  is  used  as  food  by  the  natives. 
The  timber  is  imported  from  Quinna.  It  is  very  heavy  and 
durable,  takes  a  high  polish,  aud  is  used  in  turnery.  In 
Oniana  it  is  used  as  snip-timber.  It  resembles  lignum- 
vitee,  and  is  much  employed  in  making  fishing-rods. 

Green  Hill,  post-tp.  of  Rutherford  co.,  N.  C.     P.  1186. 

Green'honse,  a  glass  structure  designed  to  afford  an 
artificial  climate  in  which  tender  plants  may  be  grown  in 
countries  too  cold  for  their  nnproteoted  growui.  The 
simplest  structures  of  this  kind  are  the  oold-frames  used 
by  market-gardeners  for  forcing  the  early  maturity  of 
vegetables.  Cold  graperies,  conservatories,  orchard-houses, 
bark-stoves,  etc.  are  among  the  varieties;  but  gardeners 
apply  the  name  gretnhowe  more  especially  to  those  whose 
winter  temperature  is  just  high  enough  to  keep  tender 
plants  alive,  or  perhaps  to  produce  from  the  flowering 
kinds  some  blossoms,  bat  not  enough  to  stimulate  growth. 
When  a  greater  heat  than  this  is  kept  up  in  winter  (say 
over  65°  F.  by  day  or  42°  by  night),  the  structure  is  called 
a  stove  or  hothouse.  The  glass  serves  for  the  imprisonment 
of  a  portion  of  the  solar  heat,  and  currents  of  cold  air  are  ex- 
cluded ;  but  in  order  equably  to  maintain  this  temperature, 
it  is  necessary  to  employ  artificial  heat  in  some  form.  For 
the  ruder  cold-frames  the  fermentation  of  horse-dung  mixed 
with  dead  leaves  or  other  suitable  organic  matter  is  suf- 
ficient; and  in  the  bark-stove  very  delicate  plants  may  bo 
forced  by  the  fermentation  of  ground  tan-bark  and  horse- 
dung,  which  affords  not  only  a  suitable  heat,  but  a  copious 
supply  of  moisture,  which  is  another  very  favorable  eoD- 
dition  for  plant-growth.  But,  ordinarily,  flues  or  steam- 
pipes  are  eifaployed  for  this  purpose.  The  construstion  and 
management  of  greenhouses  are  the  subject  of  many  pub- 
lished works,  and  the  business  requires  special  training,  and 
calls  for  no  ordinary  degree  of  iatelUgenco  and  faithfulness 
on  the  part  of  those  entrusted  with  its  managemenL  The 
regulation  of  temperature,  light,  air,  moisture  in  air  and 
■oil,  economy  in  the  use  of  materials,  the  detection  and 
destruotion  of  the  peculiA'  insect  eaemiss  and  fungoid 
growths  which  attack  greenhouse  plants,  are  points  which 
require  diligent  attention. 

Green  lil'and,  post-r.  of  WatervUet  tp.,  Albany  eo., 
N.  Y.,  is  situated  on  an  island  in  the  Hudson  River,  between 
Troy  and  West  Troy,  and  on  the  Rensselaer  and  Saratoga 
B.  R.  It  is  connected  by  bridges  with  these  towns,  and 
has  4  churches  and  extensive  mannfaoturesof  railroad  oars, 
machinery,  castings,  iron,  and  other  goods.  It  is  connected 
with  Troy  and  Cohoes  by  a  street  railroad.     Pop.  3185. 

Green  Isle,  post-tp.  of  Sibley  oo.,  Minn.    Pop.  437. 

Green  Lake,  a  small  lake  of  Clear  Creek  co..  Col.,  3 
miles  S.  W.  of  Oeorgctown.  It  is  10,000  feet  above  the 
level  of  the  sea ;  is  half  a  mile  long  and  one- fourth  of  a 
mile  wide.     It  Is  a  pleasant  resort. 

Green  Lake,  county  of  S.  E.  Central  Wisconsin.  Area 
380  square  miles.  It  is  fertile,  and  has  an  uneven  surface. 
Cattle,  grain,  and  wool  aro  staple  products;  carriages  and 
flour  aro  leading  manufactures.  Cap.  Dartford.  Pop.  13,iy5. 

Green  Lake,  tp.  of  Monongalia  oo.,  Minn.    Pop.  2.14. 

Green  Lake,  post-tp.  of  Oreen  Lake  eo..  Wis.,  on  the 
Sheboygan  and  Fond  du  Lao  R.  R.,  26  miles  W.  of  Fond 
du  Lao.     Pop.  1102. 

Green'Iand  [Dan.  Oritnlmid],  an  island  of  vast  but 
unknown  extent,  stretching  from  Cape  Farewell,  its  south- 
em  e-itrrmity,  in  lat.  59°  49'  N.,  towards  the  north  pole, 
separated  by  Davis's  Strait,  Baffin's  Bay,  and  Smith's 


Sound  from  continental  America  on  the  W.,  and  bounded 
on  the  S.  and  E.  by  the  Atlantic  and  Arctic  oceans.  On 
aeoount  of  the  vaat  extent  of  land,  the  climate  of  these 
regions  is  much  ooldor  than  that  of  oorreeponding  latitudes 
farther  E.  In  lat.  60°  N.  the  mean  temperature  is  lower 
than  that  of  Lapland  in  lat.  72°  N.  In  the  two  summer 
months,  June  and  July,  during  which  the  sun  is  always 
above  the  horiion,  the  temperature  rises  to  53° ;  the  snow 
melts ;  the  icebergs  detach  themselves  from  the  glaciers  of 
both  coasts,  and  float  with  the  currents  from  the  Arctic 
Ocean  down  into  the  Atlantic ;  and  in  the  vales  of  the  W. 
ooast,  along  the  fiords,  vegetation  begins  its  short  and  feeble 
life.  The  pine  never  beoomes  a  tree,  it  remains  a  abmb, 
and  the  blubber  of  the  whale  and  the  oil  of  the  seal  mnst 
be  used  for  fuel.  Potatoes  and  a  few  other  vegetables  may 
be  raised.  A  few  herbs,  flowers,  and  berries  will  grow. 
But  the  principal  plant  is  the  moss,  whioh  lives  under  the 
snow,  and  on  which  the  reindeer  feeds.  During  the  win- 
ter the  temperature  sinks  to  — 69°  F.  Tho  eastern  ooast, 
whioh  is  the  most  inhospitable,  was  explored  in  1822  by 
CapL  Scoresby,  in  1823  by  Capt.  Olavering,  in  1830  by 
Capt.  Graah  up  to  lat.  74°  30'  N.,  and  in  I8«a-70  by 
Qerman  expeditions.  It  presents  s  rang*  of  preoipitoo* 
cliffs  from  2000  to  8000  feet  high,  ooverad  with  eternal 
snow  and  iee,  over  whioh  the  huge  glaciers  of  the  mneh 
higher  mountains  of  tho  interior  descend  to  the  ocean.  The 
western  coast,  along  which  most  of  the  settlements  have 
been  made,  was  explored  in  1853  by  Dr.  Kane  up  to  lat. 
81°  22'  N.  The  land  was  diseovered  in  the  ninth  century 
by  an  Icelander,  Gunbjifrn,  and  shortly  after  it  was  visited 
by  another  Icelander,  Erik  the  Red,  who  called  it  Oreen- 
land,  and  gave  a  very  flattering  report  of  it,  which  occa- 
sioned two  Icelandic  settlements  to  be  made — West  Bygd 
and  East  Bygd.  These  two  settlements  seem  to  have  been 
quite  flourishing,  but  in  the  middle  of  the  fourteenth  cen- 
tury both  of  them  were  utterly  destroyed  by  the  plague,  by 
attacks  of  the  natives,  and  by  a  foreign  fleet.  In  the  six- 
teenth and  seventeenth  centuries  the  western  coast  was 
visited  by  the  English,  by  Frobisher,  Davis,  and  Baffin, 
but  the  first  regular  European  settlement  was  made  in  1721 
by  the  Norwegian  clergyman,  Hans  Egede,  who,  with  the 
support  of  the  Danish  government,  removed  himself,  his 
family,  and  a  few  friend's  to  Qodthaai  (whioh  see),  and  be- 
gan preaching  Christianity  among  the  native  inhabitant!, 
tho  EsQuiUAUx  (which  gee).  Hans  Egede's  report  of  the 
land  and  the  people  is  a  very  interesting  and  touching 
little  book;  and  since  his  time  the  Danes  have  founded 
and  supported  13  colonies,  of  which  Godthaab,  Jnlianes- 
haab,  and  Upemavik  are  the  most  important,  and  in  which 
about  10,00a  people  (in  1871,  9825)  are  gathered — about 
800  of  them  Denes,  and  the  rest  Esquimaux.  Life  in  these 
colonies  depends  upon  hunting  and  fishing,  and  the  natives 
exhibit  great  skill  in  these  occupations,  though  of  late  it 
baa  become  the  steady  complaint  of  the  Danish  officers  that 
the  foreign  fishing-fleets  which  come  to  these  places  in- 
troduce habits  among  the  natives  which  make  tnem  unfit 
for  the  kind  of  life  whioh  alone  oan  be  led  here ;  the  conse- 
qnences  of  which  are  often  utter  wratehedness  and  misery. 
'Though  vegetation  is  feeble  in  this  climate,  animal  life  is 
quite  vigorous.  The  dog  is  the  only  domesticated  animal, 
but  reindeer,  bears,  foxes,  and  wild-fowl — among  which  is 
the  eider-duck — whales,  seals,  and  cod-fish  abound.  Oreat 
quantities  of  fish-oil,  fur,  and  eider-down  are  exported, 
and  lately  cryolite  and  other  minerals  have  become  im- 
portant items  of  exportation.  Mioeene  lignitio  eoal  of  good 
quality  exists.  But  the  seal  is  the  chief  resource  of  the 
Oreenlander's  life.  Its  skin  is  his  dress,  his  boat,  his  bed; 
its  oil  is  his  lamp  and  his  stove  during  the  long  winter 
when  the  sun  never  rises ;  its  flesh  is  almost  the  only  kind 
of  meat  whioh  gives  his  body  a  sufficient  vital  heat.  When 
the  Oroenlander  ceases  to  catch  the  seal,  he  must  die ;  when 
for  a  bottle  of  whisky  (the  sale'  of  which  is  prohibited)  or 
a  red  nbbon  he  sells  too  muoh  of  his  harvest,  he  must  starve. 
The  Lutherans  and  Moravians  each  maintain  missions  in 
Oreenland.  Clckeks  Prtbrser. 

Greenland,  post-tp.  of  Ontonagon  oo.,  Mich.,  has 
mines  of  copper.     Pop.  548. 

Greenland,  post-tp.  of  Rockingham  co.,  N.  H.,  on 
the  Concord  and  Portsmouth  and  the  Eastern  R.  Rs.,  6 
miles  W.  of  Portsmouth.     Pop.  695. 

Greenleaf,  tp.  of  Sanilac  Co.,  Mich.     Pop.  336. 

GreenleaC,  post-v.  and  tp.  of  Meeker  eo.,  Minn.  Pop. 
of  V.  54 ;  of  tp.  392. 

Greenleaf  (Brnjamik),  b.  at  Haverhill,  Mass.,  Sept 
25,  1786 ;  graduated  at  Dartmouth  College  1813 ;  was  pnn- 
oipal  of  Bradford  Academy  1814-36,  and  of  the  Bradford 
Teachers'  Seminary,  1839-48 ;  represented  Bradford  in  the 
legislature  of  Massachusetts  in  1837-39.  Published  a 
series  o(  Arilhmelio,  an  Algebra,  and  A  Sgittm  of  Praetieal 
Survegiug.     D.  at  Bradford,  Mass.,  Oct.  29,  1864. 
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Greenleaf  (MosBs),  LL.D.,  b.  at  Newburyport,  Mua., 
1778.  Author  of  StatUlical  View  0/  Maine  (1816),  Surrey 
0/ Maine  (1829).     D.  in  Williunsborg,  Me.,  Mar.  20,  1834. 

Oreenleaf  (Suios),  LL.D.,  b.  at  NewboiTport,  Han., 
Dee.  5, 1783 ;  studied  law,  and,  after  being  admitted  to  the 
bar,  oommenoed  practioe  at  Standiah,  Me.,  in  1806,  remov- 
ing to  Qray  Boon  after,  and  in  1818  to  Portland.  From 
1829  to  1832  he  was  reporter  of  the  supreme  court  in  Maine, 
and  published  nine  volumes  of  reports.  In  1833  was  ap-  1 
pointed  Royall  professor  of  law  at  Uarvard  University, 
through  the  inSnenee  of  Judge  Story,  whom  he  succeeded 
as  Dane  professor  of  law  in  1846.  Having  resigned  in 
1848  his  professorship,  be  was  made  emeritus  professor. 
He  was  for  many  years  president  of  the  Massachusetts  Bible 
Society.  Bis  most  important  worlc  was  a  Treatit*  on  the 
Law  of  Svidence,  in  3  vols.  (I842-&3).  A  volume  of  Over- 
ruled, Denied,  and  Doubted  Decinont  and  Dicta  was  pub- 
lished in  1840,  and  subsequently  expanded  to  three  volumes. 
In  1849  he  edited  Cruise's  Digeet  o/tht  Lam  0/  Beat  Prop- 
erty. He  also  published  an  j^mmtiiattoii  0/  th»  Teelimonf 
of  the  Fowr  Eoangeliete  hg  the  XiiUt  of  Evidtnee  at  admin- 
ittered  in  Court*  of  Juttice,  toitk  an  AeeoKnt  of  the  Trial  of 
Jeeu*  (1846),  and  Semarke  oii  Ute  Bxelution  of  Atheiet*  at 
Witnefee.  His  style  is  remarkably  clear  and  elegant.  D. 
at  Cambridge,  Mass.,  Oct  6, 1853. 

Green  Moon'tain,  a  high  grass-oovered  peak  in  Jeffer- 
son 00.,  Col.,  composed  of  coal-bearing  rocks.  Near  it  arc 
important  mines  of  lignitic  coal  of  gaud  quality. 

Crreen  Moiin'tains,  a  part  of  the  Appalacbjan  system 
of  mountains,  found  in  Vermont  and  Massachneetts,  and 
continued  southward  in  the  hills  of  Western  Connecticut 
and  the  Highlands  of  New  York.  The  Taconic  range  of 
Massachusetts,  New  York,  and  Connecticut  is  an  outlying 
western  parallel  range.  North-oastward  the  Green  Moun- 
taina  pass  into  the  Notre  Dame  Hills  of  Canada,  and  are 
traeeable  at  least  as  Car  a<  the  Qulf  of  St.  Lawrence.  The 
highest  points  are  Ht.  Mansfield,  4400  feet,  Camel's  Hnmp, 
4188  feet,  and  Killington  Peak,  4221  feet  in  height.  The 
range  contains  marble,  iron,  slate,  and  some  copper  and 
gold.  The  country  is  generally  a  rich  pastoral  region,  with 
valuable  water-power  and  abundant  forests. 

CSreea  Oak,  post-tp.  of  Livingston  co.,  Mich.    P.  994. 

Gree'aock,  a  young  but  rapidly  developing  town  of 
Scotland,  in  the  county  of  Renfrew,  on  the  Frith  of  Clyde. 
It  has  excellent  harbors  and  docks,  extensive  establishments 
for  sugar-reflning,  shipbuilding,  and  the  manufacture  of 
iron-work,  and  a  very  Diisk  trade  with  North  America  and 
the  West  and  Bast  Indies.     Pop.  57,138. 

Green'ongk  (HoBi.no),  b.  in  Boston,  Mass.,  Sept.  A, 
1805.  His  father  was  a  merohant  of  character  and  con- 
sideration ;  his  mother,  a  native  of  Massachusetts,  was  a 
woman  of  great  intelligence  and  sensibility.  Horatio  was 
one  of  several  children.  He  received  the  best  education 
the  times  afforded  at  public  and  private  schools,  and  en- 
joyed early  the  society  of  cultivated  people.  At  the  age 
of  sixteen  he  entered  Harvard  College,  prepared  to  improve 
bis  advantages.  The  artistic  bent  appeared  in  him  early 
and  decidedly.  The  schoolboy's  propensity  to  cut,  carve, 
design,  and  model  attraeted  attention,  and  secured  for  him 
interest  and  admiration.  His  high  social  position,  his  en- 
thusiaam,  hit  evident  genius,  and  his  winning  manners  won 
for  him  encouragement  and  help.  At  Cambridge  he  found 
in  Washington  AUaton  a  stimulating  and  wise  friend ;  his 
gratitude  to  Allston  never  diminished.  Young  Qreenough 
was  too  much  interested  in  studies  connected  with  his 
chosen  art  to  strive  after  aosdemio  honors;  still,  he  was  a 
faithful  scholar,  if  not  distinguished,  and  on  leaving  oollcge 
was  furnished  with  literary  stores  and  culture  far  beyond 
other  lads  of  his  years.  His  sonnets,  written  while  an  un- 
dergraduate, sketches  with  the  pencil,  plaster  oasts,  models, 
and  designs— partioularly  one  tor  a  monument  on  Bunker's 
Hill — attest  a  remarkable  creative  power.  Before  the  day 
of  graduation  Qreenough  went  to  Italy  for  serious  study 
of  the  ancient  masterpieces,  repairing  at  once  to  Rome,  the 
centre  of  art.  There  were  the  Academy,  the  Vatfoan,  the 
gardens,  and  galleries ;  there  Thorwaldscn  was  bis  friend. 
His  studies  impaired  bis  health,  and  he  spent  a  few  months 
at  home,  executing  portrait-busts  of  J.  Q.  Adams,  Chief- 
Justice  Marshall,  and  others.  Already  he  had  a  reputation 
for  talent.  At  Paris,  whither  he  went  for  the  purpose,  he 
made  the  bust  of  La  Fnyotte,  by  none  admired  more  than 
by  La  Fayette  himself.  Returning  to  Italy,  Oreenough, 
after  some  slay  at  Carrara  among  the  marble-quarries,  took 
up  his  residence  in  Florence  as  a  sculptor.  He  was  the 
pioneer  of  the  great  company  who  since  nave  found  fortune 
there.  Powers,  two  months  his  senior,  joined  him  in  1837. 
American  travellers  in  Italy  were  then  comparativety  few ; 
of  American  residents  the  number  was  very  small.  Ameri- 
can art  had  no  fame,  its  works  were  unknown  and  unpur- 


chased. Solitary,  unpatronized,  nnvisited,  the  artist  knew 
poverty  and  depression.  However,  the  patrons  came; 
among  the  first.  Cooper  the  novelist,  who  gave  him  not  only 
the  cheer  of  his  presence  and  the  encouragement  of  his 
praise,  but  a  commission  which  proved  to  be  the  beginning 
of  his  larger  renown.  The  group,  two  nude  cherubs,  came 
to  Boston,  and  excited  great  admiration  in  influential 
quarters  just  at  the  time  when  the  government  was  think- 
ing of  a  statue  to  George  Washington.  The  poet  Dana, 
his  friend  Mr.  Cooper,  Allston,  then  at  the  summit  of  his 
fame,  Edward  Everett,  who  ha3  known  the  artist  in  Italy, 
spoke  effective  words  for  him,  and  secured  for  him  the  com- 
mission. The  statue  is  well  known  to  all  the  visitors  at 
the  national  capital.  It  was  a  work  of  great  study,  labor, 
and  feeling,  wrought  in  the  poetical,  not  the  historical 
spirit,  and  by  those  who  thus  approached  it  it  was  greatly 
admired.  Edward  Everett  regarded  it  as  "one  of  the 
greatest  works  of  sculpture  of  modem  times."  His  brother, 
Mr.  Alexander  H.  Everett,  declared  that  it  surpassed  his 
expectations,  high  as  they  were:  "It  is  truly  sublime." 
The  work  was  not  designed  for  the  open  air,  and  the  placing 
of  it  was  a  disappointment  to  the  artist,  who  was  in  conse- 
quence of  that  exposed  to  what  he  considered  unjust  criti- 
cism. Had  Qreenough  designed  a  statue  for  a  public  square, 
ho  would  have  modelled  a  very  different  one;  for  although 
trained  in  antique  schools,  among  the  masterpieces  of  classic 
art,  be  was  a  modem  man,  and  understood  as  well  as  any- 
body the  conditions  of  living  art.  He  gave  his  whole  mind 
and  nearly  eight  years  of  life  to  the  execution  of  the  statue, 
but  to  place  it  finally  was  not  given  to  him. 

Qreenough  was  a  man  of  ideas,  imaginative,  poetical. 
He  loved  ideal  work.  He  made  a  bust  of  the  Christ  which 
was  greatly  praised.  One  of  his  earliest  works  was  a  statue 
of  Abel.  One  of  his  latest.  The  Aetcae,  representing,  under 
the  design  of  an  American  settler  grappling  an  Indian,  the 
superiority  of  the  Anglo-American  to  the  savage,  was  ex- 
ecuted between  1837  and  1851  on  an  order  from  the  govern- 
ment. Qreenough  excelled  in  small  ])ieoes  of  sentiment 
and  fancy — groups  of  children  at  play,  portraits  of  chil- 
dren. These  were  never  commonplace,  and  often  were 
strikingly  criginal.  They  belong  to  private  families.  He 
was  a  man  of  geniul — not  a  sculptor  merely,  but  a  lover  of 
art  in  general,  an  observer  of  nature,  a  stndent  of  man. 
Everything  that  concerned  the  conditions  of  human  life 
interested  nim — social  arrangements,  modes  of  existence, 
building,  government.  His  literary  talent  was  remarkable, 
though  exhibited  only  in  fragments  of  prose  and  verse,  R. 
W,  Emerson  pronounced  his  conversation  "both  brilliant 
and  deep ;  and  his  writing  so  remarkable  for  its  realism 
and  its  occasional  splendor  that  I  conceived  the  highest 
hope  of  what  he  should  do,  and  cause  others  to  do,  by  his 
speech  and  pen  as  well  as  by  his  chisel."  Mr.  Qreenough 
passed  the  last  year  of  his  life  in  the  U.  8.  The  disturbed 
state  of  Italy  made  his  home  there  disagreeable,  and  ha 
came  away  In  the  autumn  of  1851  on  the  pretext  of  erect- 
ing his  group  of  The  JReeeue  in  Washington,  but  he  never 
returned.  It  is  thought  that  the  excited  oonditlon  of  life, 
social  and  political,  in  America  was  too  much  for  a 
sensitive  man  who  had  passed  his  best  years  in  the  world 
of  the  past ;  the  transition  from  the  serene  atmosphere  of 
Italy  to  the  intelleotnal  tnmnit  of  the  New  World  was  too 
sudden  to  be  borne.  In  the  winter  of  1852  he  was  attacked 
at  his  home  in  Newport  with  brain  fever,  A  removal  to 
Somerville,  near  Boston,  for  medical  treatment  proved  nn- 
availing,  and  he  d.  there  on  Dee.  IS.  Among  the  best 
known  works  of  Horatio  Qreenough  are  the  Ventu  Yictrix, 
the  Angel  Abdielj  the  Medora,  His  smaller  but  most  at- 
tractive piecca  were  numerous.         0.  B.  FROTHiKOBix. 

Greeaoagh  (RicnAHO  8.),  brother  of  Horatio,  was  b. 
at  Jamaica  Plain,  Mass.,  Apr.  27,  1819,  and  edueatod  at 
the  Boston  Latin  School  1829-32.  The  habit  of  drawing 
acquired  in  childhood  and  practised  diligently  took  a  de- 
cided bent  from  the  sculptor  Clovenger,  under  whoso  eye 
he  finished  a  small  bust,  which  gave  so  much  promise 
that  friends  decided  he  should  go  to  Florence  and  work 
with  his  brother.  The  winter  of  1840-41  was  spent  in 
Venice,  Fcrrara,  Bologna,  and  Florence,  but  ill-health  com- 
pelled him  to  return  to  Boston.  A  portrait-bust  of  William 
H.  Prescott,  executed  in  1843,  brought  him  orders  for  sim- 
ilar work,  which  kept  him  occupied  till  1850,  when  he  re- 
turned to  Italy  and  worked,  chiefly  in  Rome,  on  imagina- 
tive subjects — a  head  of  Christ,  Mo»ee  and  the  Daughter  of 
Pharaoh,  Ciipid  Warming  an  leicle,  Night  Watching  a  Young 
Mother.  His  best  known  work  of  this  period  is  the  bronze 
group.  The  Shepherd  Boy  and  the  Eagle,  now  in  the  Boston 
Athenasum.  The  bronse  statue  of  Franklin  in  School  street, 
Boston,  executed  in  1853  in  Boston,  and  the  marble  statue 
of  Qov.  Winthrop  in  the  chapel  at  Mount  Auburn  Cemetery, 
finished  in  Florence  1855-56,  are  the  best  known  of  Mr. 
Qreenougb's  works.  The  period  (torn  1856-68,  spent  in 
Paris,  was  full  of  industry,  tne  busts,  bas-reliefs,  and  imag- 
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inatire  pieces  indicating  mneh  poetic  feeliog  aod  delicacy 
of  taste.  For  thepast  four  years  the  artist  Dos  resided  at 
Newport,  R.  I.  Here  he  has  done  Victory,  a,  memorial 
statue  in  honor  of  the  Boiiton  Latin  School  graduates  who 
fell  in  the  civil  war,  ideal  heads  of  Beatrice  and  Portia, 
and  a  colossal  statue  of  Gov.  Winthrop,  ordered  by  the 
State  of  Hassacbosetts  for  the  Capitol  at  Washington. 

0.  B.  FnoTBiNOHav. 
Green  Pig'ments.  In  painting,  the  mixture  of  yel- 
low and  blue  pigments  in  suitable  proportions  will  afford 
the  various  shades  of  green.  Among  tho  most  promi- 
nent of  the  pigments  which  directly  afford  green  eolors  is 
chrome  green,  the  sesquioxide  of  chromium,  made  by  firing 
tho  chromato  of  mercury,  and  affording  a  very  permanent 
and  full-bodied  opaque  green  paint.  Terre  verie  or  green 
earth,  a  native  mineral,  affords  a  neutral  green,  permanent 
and  delicate,  much  used  by  artists.  SthceWt  green,  the 
araenite  of  copper,  is  a  cheap  and  good  green  paint. 
Schwein/nrtKe  green  is  tho  double  arsenite  and  acetate  of 
copper ;  it  affords  a  very  handsome  color.     Sap  green,  pre- 

Sared  from  buoktborn-berries,   is    employed   by   artists. 
[any  of  the  salts  of  copper  arc  employed  as  green  pig- 
ments.   (See  Paihts  and  PraHEiCTS.) 

Green'point,  now  the  17th  ward  of  the  city  of  Brook- 
lyn, N.  Y.,  into  which  it  was  incorporated  in  1852,  has  13 
ehurabes,  2  banks,  a  daily  and  a  weekly  newspaper,  ship- 
building, and  other  important  manufacturing  and  business 
interests.    Pop.  of  ward  17,:<53.   (gee  BnooKLTif.) 

H.  O.  Lavbbrt,  £o.  "  Bbookltx  Dailt  Post." 

Green'poTtf  tp.  of  Colnmbia  oo.,  N.  T.,  on  the  Hudson 
River,  has  much  fertile  soil  and  extensive  limestone-quar- 
riei.     Pop.,  exclusive  of  HnDaon  (which  see),  1S25. 

Greenport,  post-v.  of  Saffolk  eo.,  N.  T.,  on  Shelter  Isl- 
and Sound,  between  Peoonio  and  (Gardiner's  bays,  9fi  miles 
from  Brooklyn,  is  the  eastern  terminus  of  the  Long  Island 
R.  R.  It  has  6  oburches,  S  hotels,  2  newspapers,  1  national 
bonk,  20  stores,  a  good  flre  department,  2  shipyards,  3  sets 
of  marine  railways,  a  stereotype-foundry,  and  nuiperoua 
minor  branches  of  industry.  Priooipal  business,  coasting 
and  fishing.    Pop.  1819.  Ww.  R.  Duvall, 

Bd.  "  SorroLK  Tim«»." 

Green  Frai'rie,  post-tp.  of  Morrison  co.,  Hinn.  Pop. 
201. 

Green  Riv'ert  in  Kentnoky,  rises  in  Linooln  oo.,  and 

Sursues  a  devioos  north-westerly  course,  uniting  with  the 
bio  6  miles  Sbbove  Eransville,  Ind.  It  is  navigable  at  high 
water  200  miles  by  means  of  looks  and  dams.  The  mouth 
of  the  Mammoth  Cave,  at  an  elevation  of  22i  foot  abovei, 
is  about  a  quarter  of  a  mile  from  this  river,  a  snbterimnean 
oommunioation  from  which  eonstitntes  the  famonf  "river " 
of  that  oave.  A  recent  barometrical  observation  showed 
its  level  to  be  the  same  as  that  of  flreen  River,  while  it  is 
known  to  rise  and  fall  with  that  of  the  httter. 

Green  River»  of  Massaohusetts,  rises  in  Windham  eo., 
Vt.,  and  joins  the  Deerfleld  River  at  Greenfield.  It  ajfords 
good  water-power,  and  there  is  fine  seenary  on  its  baaks.^ 
Another  Oreen  River  flow*  from  Hanoock,  Mass.,  throngh 
Williamstown,  into  the  Hoosac — Still  a  third  rises  on  tAo 
Iwrdert  of  Hassaohnsetts  and  New  York,  flows  southward 
through  West  Stockbridge,  Alford,  and  Great  Barrington, 
and  joins  the  Hoosatonio  River  near  the  northern  boundary 
of  Sheffield.  It  is  this  which  forms  the  theme  of  the  poet 
Bryant  in  his  lines  "To  Green  River"  (written  when  he 
was  a  resident  of  Great  Barrington). 

Green  River^  of  Utah,  rises  in  Weetem  Wyoming,  and 
flows  in  a  generally  southward  coarse  into  Utah.  With 
Grand  River  it  constitutes  the  Rio  Colorado  of  the  West. 
It  drains  a  large  portion  of  Utah  E.  of  the  Wahsatob  Moun- 
tains, and  a  large  area  in  North-western  Colorado. 

Green  River,  tp.  of  Henderson  co.,  N.  C.    Pop.  709. 

Green'sand,  a  term  used  by  geologists  to  describe  a 
sand  that  contains  a  large  proportion  of  glauoonite  in  the 
form  of  green  grains.   (See  QLAuroMiTE.) 

Greenaand,  The,  a  term  applied  to  a  subdivision  or 
subdivisions  of  tho  Cretaceous  series  of  rocks.  The  (Cre- 
taceous) greensand  of  America  belongs  to  the  Upper  Cre- 
taceous scries,  while  the  greensand  of  Europe  is  divisible 
into  tho  Upper  Greensand,  belonging  to  the  Upper  Creta- 
ceous, and  the  Lower  Greensand,  belonging  to  the  Lower 
Cretaceous  or  Neoeomian  period.  Lithologically  alike,  tho 
Upper  and  Lower  Greensands  are  paleeontologically  very 
distinct;  the  presence  of  the  fault  between  them  also  evi- 
dencing the  difference  of  their  "  horizons." 

Greena'boro',  post-v.  and  tp.,  cap.  of  Hale  eo.,  Ala.,  a 
few  miles  N.  of  the  canebrake-region,  which  was  famous  be- 
fore the  war  for  its  productiveness.  The  Southern  Univer- 
sity, under  the  auspices  of  the  Alabama  Conference  of  the 
Methodist  Episcopal  Church,  South,  is  located  here, and  is  in 


quite  a  flourishing  condition.  The  place  is  well  aupplicd 
with  merchants  and  professional  men,  and  has  4  ohureh 
edifices.  The  Solma  Marion  and  Memphis  R.  R.  pasws 
through  the  suburbs  of  the  place.  Pop.  of  v.  1760 ;  of  tp. 
2400.  JoR!<  O.  Hartbt,  Pub.  "Alabama  Bbaoov." 

Greensboro',  post-v.,  cap.  of  Greene  eo.,  Ga.,  on  the 
Georgia  R.  R.,  87  miles  from  Augusta  and  85  from  Atlanta. 
It  has  a  fine  brick  court-house,  4  churches  for  whiles  and 
2  for  colored,  a  number  of  brick  stores  and  residences,  male 
and  female  schools  for  whites  and  1  for  colored,  a  bank,  I 
weekly  newspaper,  several  hotels,  a  large  tanyard,  and  bcaa- 
tifiil  fair-grounds  and  buildings.     Pop.  913. 

J.  Irvixq  Westkrvblt,  Ed.  "  Hkrald." 

Greensboro*,  post-tp.  of  Henry  eo.,  Ind.   Pop.  1488. 

Greensboro',  post-r.,  cap.  of  Guilford  oo.,  N.  C,  on  the 
North  Carolina  R.  R.,  82  miles  from  Raleigh,  and  tho  ter- 
minus of  the  Richmond  and  Danville  R.  R.,  1B8  miles  from 
Riobmond.  It  has  4  churches,  2  banks,  2  political  and  I 
religions  paper,  about  30  stores,  2  spoke  and  handle  manu- 
factories, employing  about  400  men,  1  spoke-factory,  I  saw- 
mill, a  planing-mill,  a  foundry,  an  agriculturol-maohino 
works,  2  splendid  hotels,  a  Methodist  female  college  with 
accommodations  for  400  pupils,  and  several  smaller  schools. 
The  products  of  the  surrounding  oountry  are  wheat,  oats, 
com,  and  fruit.  Large  quantities  of  tho  latter  are  dried 
and  shipped  South.  Its  mineral  products  are  copper  and 
iron,  both  being  worked  profitably.     Pop.  407. 

P.  F.  Vvrrr,  Ed.  "  Qrebhsboro'  Patrk)t." 

Greensboro',  post-tp.  of  Orleans  co.,  Vt,  28  miles  X. 
W.  of  St.  Johnsbury,  on  the  Portland  and  Ogdensbnrg  R.  R. 
Pop.  1027. 

Greens'borongh,  post-v.  and  tp.  of  Caroline  oo.,  Hd, 
on  the  Maryland  and  Delaware  R.  K.,  61  miles  S.  8.  W.  of 
Wilmington,  Bel.     Pop.  of  ▼.  561;  of  tp.  2473. 

Greensbotongh,  post-v.,  oounty-ssat  of  Choetaw  eo.. 
Miss.,  110  miles  N.  by  B.  of  Jaokson. 

Greensborongh,  post-r.  of  Greene  co..  Pa.,  in  Monon- 
gahela  tp.,  has  extensive  potteries,  beds  of  excellent  pot- 
ters' day,  and  remarkable  deposits  of  coal.  It  is  on  the  W. 
bank  of  the  Monongahela  River. 

Greensn^nrg,  post-v.,  eap.  of  Deeatnr  eo.,  Ind.,  47 
miles  8.  B.  of  Indiani^olis,  on  the  Indianapolis  Cincin- 
nati and  Lafayette  R.  R.  It  has  a  fumitore-faetory,  a 
pork-packing  establishment,  several  flouring-mills,  2  car- 
riage-factories, a  woollen-mill,  a  foundry  and  machine-shop, 
2  national  banks,  1  fine  hotel,  and  numerous  mercantile 
business-houses.  It  contains  fine  stone-quarries,  and  ex- 
tensive shipments  of  stone  for  business  purposes  are  mado. 
It  is  the  shipping-point  for  a  large  agricnltural  distrieC 
It  has  S  weekly  newspapers.    Pop.  about  3700. 

Jas.  C.  McKeb,  Ed.  "  erAHDAUk," 

Greensbnrg,  post-v.,  county-seat  of  Greene  co.,  Ky., 
on  Green  River,  hero  navigable  at  high  water  some  200 
miles  f^om  Its  mouth.     Pop.  351. 

Greensbnrg,  post-v.,  cap.  of  St.  Helena  parish.  La. 
It  has  a  Masonic  lodge,  a  temperance  hoU,  and  Methodist 
and  Baptist  churches.     Pop.  160. 
B.  W.  Read,  OrricE  Maxaoer  op  "Stah  ahd  Jooriiai.." 

Greensbnrg,  tp.  and  post-r.  of  Knox  eo..  Ho.,  10  miles 
N.  of  Edina.     Pop.  994. 

Greensbnrg,  tp.  of  Putnam  eo.,  0.    Pop.  779. 

Greensbnrg,  post-b.,  cap.  of  Westmoreland  eo.,  Pa., 
31  miles  E.  of  Pittsburg,  on  the  Pennsylvania  R.  R.  at  its 
janction  with  tho  South-western  R.  R.  It  has  4  weekly 
newspapers',  1  national  and  2  deposit  banks,  hotels,  stores, 
churches,  etc.  Principal  business,  merchandising,  includ- 
ing shipping  grain,  wool,  coke,  and  agrioultural  products 
generally.  It  is  in  a  rich  agricultural  region.  Pop.  1642. 
J.  M.  Laird  i.  Sons,  Pdbs.  "  Fexs.  Argus."    . 

Green  Sea,  tp.  of  Horry  oo.,  S.  C.    Fop.  1043. 

Green's  Fork,  tp.  of  Randolph  oo.,  Ind.    Pop.  2043. 

Green's  Grant,  a  tract  of  land  in  Coos  eo.,  N.  H. 
Pop.  71. 

Green'shank,  the  Totanut  glottie,  a  wading  bird  of  the 
group  known  as  tatlers,  is  remarkable  for  its  wide  geo- 
grapnio  range,  being  found  in  Asia,  Europe,  and  North 
America,  but  rather  rare  in  the  U.  S.  It  is  as  large  as  a 
woodcock,  and  has  a  much  longer  bill  and  legs. 

Green's  Mills,  tp.  of  Henry  oo.,  Ala.    Pop.  816. 

Green  Snake,  a  name  applied  to  several  harmless 
serpents  of  the  U.  6.  Cj/elopku  verualit  is  the  little  green 
or  grass  snake,  very  common  throughout  a  large  part  of 
the  U.  S.  Ci/clopku  mttietui  is  a  long,  slender  tree-snake, 
of  the  Southern  States,  golden-green  above,  whitish-yel- 
low beneath ;  the  genus  to  which  these  belong  is  rather 
elosely  related  to  Coluber. 
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Creens'pond)  a  port  of  entry  on  an  island  of  the  same 
name  K.  of  the  entrance  to  Bonarista  Bay  on  the  N.  £. 
ooait  of  Neiffonndland.  The  island  is  utterly  barren,  and 
■oil  for  gnrdena  has  been  brought  from  the  mainland.  The 
harbor  is  small,  but  safe,  and  the  town  is  important  as  a 
fishing  and  sealing  station.     Pop.  1073. 

Greena'port,  tp.  of  St.  Clair  oo.,  Ala.    Pop.  548. 

Green  Spring«  a  v.  of  Seneca  and  Sanduslcy  cos.  (p.  o. 
in  Seneca  co.),  0.,  on  the  Cincinnati  Sandusky  and  Cleve- 
land R.  B.,  22  miles  S.  of  Sandusky  City.  It  has  a  na- 
tional bank,  a  newspaper,  water-core,  diabetic-cure,  a  plan- 
ing-mill,  a  grist-mill,  a  hub  and  spoke  factory,  ana  the 
usual  number  of  stores.  Prinoipal  business,  pork-packing 
and  lumbering.      6.  E.  SwKCTLAxn,  Prop.  "  Oazbttk." 

Green  Spring,  tp.  of  Louisa  eo.,  Va.    Pop.  2018. 

Green'stone  (diarite),  a  granitoid  rock  of  the  horn- 
blende series.  In  appearance  and  textnre  it  is  mach  like 
syenite.  It  is  very  tough  and  of  a  greenish  hue.  It  is  com- 
posed of  hornblende,  mixed  with  albito  or  with  oligoolase, 
which  are  varieties  of  feldspar. 

Green'np,  county  in  the  N.  E.  of  Kentucky,  bounded  on 
the  N.  by  the  Ohio  River.  Area,  480  square  miles.  Its  surface 
is  broken,  but  fertile  and  well  timbered.  It  abounds  in 
excellent  coal  and  in  iron  ores.  Some  grain  is  produced, 
and  iron  is  manufactured.  The  county  is  traversed  by  a 
branch  of  the  Lexington  and  Big  Sandy  R.  R.  Cap.  Qreen- 
np.     Pop.  11,46.3. 

Greenapj  post-v.  and  tp.  of  Cumberland  oo.,  III.,  on 
the  St.  Louis  Vandalia  Terre  Haute  and  the  Indianapolis 
R.  Rs.,  about  midway  between  St.  Louis  and  Indianapolis, 
on  the  most  elevated  point  of  land  between  the  two  places. 
It  has  1  weekly  newspaper,  3  hotels,  20  places  of  business, 
a  grist-mill,  a  woollen-factory,  and  a  well  of  excellent  min- 
eral water.     Pop.  of  v.  5.15 ;  of  tp.  2128. 

OziBR  A  Cooper,  Pcbs.  "Mail." 

Greennp)  post-v.,  cap.  of  Oreenup  co.,  Ry.,  on  the 
Ohio  River,  at  the  terminus  of  The  Eastern  Kentucky  R.  R. 
It  has  a  bank,  a  newspaper,  mills,  an  academy,  fine  publio 
buildings,  4  chnrcbos,  9  stores,  and  3  hotels.  It  is  situated 
in  an  iron  manufacturing  country,  and  there  are  several 
iron  furnaces  a  short  distance  from  the  village.  Pop.  about 
870.  (J,  A.  Cerux,  op  "  Irdepehdeht." 

Greennp  (Col.  Cbristopbbr),  b.  in  Virginia  in  1750 ; 
governor  of  Kentucky  1804-8;  was  at  different  times  a 
member  of  the  legislature,  and  M.  C.  1703-97;  appointed 
to  the  ofSce  of  clerk  of  the  State  senate ;  an  able  lawyer. 
D.  at  Frankfort,  Ky.,  Apr.  27,  1818. 

Green'vale,  tp.  of  Dakota  oo.,  Minn.    Pop.  725. 

Cireen  Val'Ier,  tp.  of  Bolaoo  oo.,  Cal.    Pop.  &93. 

Green'view,  post-tp.  of  Henard  co.,  HI.,  on  the  Chi- 
cago and  Alton  R.  B.,  8  miles  W.  by  S.  of  Maaon  City. 
Pop.  373. 

Green'Tille,  county  in  the  K.  W.  of  South  Carolina, 
bounded  on  the  N.  by  North  Carolina.  Area,  800  square 
milM.  Its  snrfaea  is  diversified,  tha  soil  prodootire.  Cat- 
tle, grain,  cotton,  and  wool  are  the  leading  products.  The 
connty  is  traversed  by  the  Qreenrille  and  Columbia  B.  R. 
Cap.  Qroenville.     Pop.  22,262. 

Greenville,  county  in  the  S.  B.  of  Virginia,  bounded 
8.  by  North  Carolina.  Area,  300  square  miles.  The  sur- 
face is  generally  level  and  well  wooded.  Tobacco  and 
grain  are  produced.  The  county  is  traversed  by  the  Pe- 
tersburg and  Weldon  and  the  Roanoke  Valley  B.  Rs.  Cap. 
Hicksford.     Pop.  6362. 

Greenville,  post-v.,  oap.  of  Butler  co.,  Ala.,  on  the 
Mobile  and  Montgomery  B.  R.,  45  miles  S.  of  Montgomery, 
the  capital  of  the  State.  It  has  2  private  banks,  2  col- 
leges (male  and  female),  6  churches,  several  large  mills, 
a  shingle  factory,  a  boot  and  shoe  factory,  3  hotels,  a  the- 
atre, numerous  bnsiness-houses,  and  2  newspapers.  Prin- 
cipiri  business,  ootton  and  timber.     Pop.  2856. 

J.  R.  Thames,  Ed.  "  Socth  Alabamias." 

Greenville,  tp.  of  Clarke  co.,  Ark.    Pop.  749. 

Greenville,  post-v.,  oap.  of  Meriwether  co.,  Ga.,  30 
miles  S.  W.  of  Qriffin.  It  has  12  stores,  3  churches,  2 
schools,  a  female  college,  and  a  weekly  newspaper.  It  was 
founded  in  1828,  and  is  noted  for  the  intelligence  of  iti 
citixons  and  the  wealth  of  the  surrounding  country. 

W.  T.  Revill.  Ed.  "  Vihwcator." 

Greenville,  post-v.  and  tp,,  cap.  of  Bond  co.,  HI.,  50 
miles  N.  of  E.  of  St.  Lonis,  Mo.,  on  the  Vandalia  R.  R.  It 
has  1  national  and  2  private  banks,  Almira  Female  College, 
4  cburehes,  library  association.  Masonic,  Odd  Fellowp,  and 
Good  Templars'  lodges,  1  weekly  newspaper,  hotels.  millK, 
shops,  stores,  grain  warehouses,  hay-presses,  etc.  Pop.  of 
tp.  1989. 

Geo.  M.  Tatham,  Pcb.  "  GREE!nnt.LE  Advocatb." 


Greenville,  tp.  of  Bureau  eo..  Iff.     Pop.  901. 
Greenville,  post-tp.  of  Floyd  co.,  Ind.     Pop.  1814. 

Greenville,  post-v.,  cap.  of  Muhlenbnrg  eo.,  Ky.,  on 
the  Louisville  Padueah  and  South-western  B.  B.,  92  miles 
B.  of  Padnoah. 

Greenville,  post-tp.  of  Piscataquis  co..  Me.,  at  the 
S.  extromity  of  Moosehead  Lake,  32  miles  N.  W.  of  Dover. 
It  has  good  hotels,  and  manufactures  of  lumber.    Pop.  369. 

Greenville,  city  of  Montcalm  CO.,  Mioh.,  on  the  Flat 
River  and  the  Detroit  Lansing  and  Lake  Michigan  R.  R., 
144  miles  from  Detroit,  and  the  Grand  Rapids  and  Ne- 
waygo R.  R.,  34  miles  from  Grand  Rapids.  It  has  e.tcel- 
lent  irater-power,  Flat  River  being  dammed  at  two  points 
within  the  city  limits,  2  large  flouring-mills,  4  saw-mills, 
3  planing-mills,  1  woollen-mill,  2  machine-shops,  1  tan- 
nery, 2  shingle-mills,  4  churches,  1  national  and  1  private 
bank,  2  weekly  newspapers,  and  public  library.  It  is  sur- 
rounded by  a  good  farming  country,  and  is  a  base  of  sup- 
plies for  the  Flat  River  lumbering.     Pop.  1807. 

E.  F.  Orabili,,  Sd.  "  Greenville  Isdepesdekt." 

Greenville,  post-v.,  county-scat  of  Washington  co.. 
Miss.,  is  100  miles  N.  N.  W.  of  Jackson,  and  on  the  Mis- 
sissippi River.  It  has  1  weekly  newspaper  and  an  active 
trade.     Pop.  890. 

Greenville,  post-v.,  county-seat  of  Wayne  co..  Ho., 
150  miles  S.  E.  from  Jefferson  City,  and  on  the  river  St. 
Francis.     It  has  1  weekly  newspaper. 

Greenville,  former  post-tp.  of  Hudson  co.,  N.  J.,  now 
merged  into  Jersey  City.     Pop.  2789. 

Greenville,  tp.  and  post-v.  of  Greene  co.,  K.  Y.,  is  the 
seat  of  Greenville  Academy.     Pop.  2084. 

Greenville,  tp.  of  Orange  co.,  IT.  Y.    Pop.  1123. 

Greenville,  post-v.  and  tp.,  cap.  of  Pitt  co.,  N.  C. 
Pop.  of  V.  601 ;  of  tp.  3838. 

Greenville,  post-v.  and  tp.,  cap.  of  Darke  co.,  0..  on 
the  E.  bank  of  the  Greenville  Creek,  at  the  crossing  of  the 
Dayton  and  Union  and  the  Pittsburg  Cincinnati  and  St. 
Louis  R.  Rs.  It  baa  I  national  and  I  private  bank,  3 
newspapers,  8  ehurches,  a  very  large  anion  school-house,  1 
large  fnmitura  manufactory,  2  planing-mills,  3  hotels,  4 
clothing  stone,  2  book  stores,  4  jewelry  stores,  5  dry-goods 
stores,  3  drug  stores,  1  brewery,  3  hardwan  stores,  3  stove 
and  tin  stores,  and  10  or  12  groceries.  Greenville  was 
built  as  a  fort  in  1793  by  Gen.  Wayne,  who  ooncluded  an 
important  treaty  with  the  Indians  here,  Aug.  3,  1795,  at 
which  1130  Indians  were  present.  Pop.  of  v.  2520;  of  tp. 
5688.  £.  W.  Otweli.,Eo.  ahd  Prop.  "Journal." 

Greenville,  post-h.  of-Meroer  co..  Pa.,  on  the  Erie 
and  Pittsburg  R.  B.,  at  the  erossiag  of  the  Atlantic  and 
Great  Western.  It  is  the  terminus  of  the  Shenango  and 
Alleghany  B.  B.,  which  leads  to  the  coal  and  oil  fields  of 
Western  Pennsylvania.  It  is  at  the  head  of  the  Shenango 
Valley,  and  is  surrounded  by  a  rich  and  fertile  farming 
country.  It  has  a  rolling-mill  and  ooalworks,  and  2  news- 
papers. Thiel  College  of  the  Evangelieal  Lutheran  Church 
IS  located  here.  The  town  lies  on  both  sides  of  the  She- 
nango River,  which  affords  abundant  water-power.  Pop. 
1848.  Harry  Watson,  Ed.  "Abocs." 

Greenville,  tp.  of  Somerset  oo.,  Pa.    Pop.  494. 

Greenville,  post-v.  of  Smithfield  tp.,  Providence  co., 
R.  I.,  12  miles  N.  W.  of  Providence.  It  has  1  national 
bank  and  several  cotton-factories. 

Greenville,  post-v.  and  tp.,  cap.  of  GreenrHle  co.,  B.  C, 
at  the  terminus  of  the  Greenville  and  Columbia  R.  R.,  and  on 
the  Atlanta  and  Richmond  Air-lino  K.  R,  It  is  the  seat 
of  the  Southern  Baptist  Theological  Seminary,  Furman 
University  (which  latter  institution  is  to  be  froe  of  tuition), 
and  a  female  college.  The  XJ.  S.  court  meets  annually  in 
Greenville.  It  is  the  third  city  in  population  and  advance- 
ment in  the  State.  It  contains  a  large  carriage  and  wagon 
mannfaetory,  a  national  bank,  2  weekly  newspapers,  and  6 
churches.     Pop.  of  v.  2757;  of  tp.  3135. 

J.  C.  Bailet,  Ed.  "  Enterprise  and  Mountaineer." 

Greenville,  post-r.,  cap.  of  Hunt  co.,  Tex.  It  has  1 
newspaper. 

Greenville,  tp.  of  Outagamie  co..  Wis.    Pop.  1460. 

Green'way,  tp.  of  Clark  co.,  Va.    Pop.  1570. 

Green'wich,  parliamentary  borough  of  England,  in 
the  connty  of  Kent,  is  situated  on  the  right  bank  of  the 
Thames,  and  contains  several  establishments  for  the  build- 
ing of  iron  steamers  and  the  manufacture  of  machinery. 
The  two  objects  of  greatest  interest,  however,  are  the  Royal 
Observatory,  from  which  the  longitude  of  a  place  is  reck- 
oned on  all  English  charts,  and  the  hospital  for  old  seamen, 
a  splendid  building  erected  by  Christopher  Wren,  and  con- 
taining 2400  beds.     Pop.  167,632. 
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Greenwich,  tp.  and  poat-b.  of  Furfield  M.,  Conn.    It 

it  the  most  south-weBterljr  towoihip  in  the  State.  The  town 
is  flnelj  aitnated  on  Long  Island  Sound  and  on  the  New 
York  and  New  Haven  R.  R.,  31  miles  K.  E.  of  New  York. 
It  hae  a  saringa  bank,  an  insuranoe  oompanj,  and  ia  a  fa- 
vorite eonntr;  residence.  Oen.  Putnam  s  daring  ride  at 
Uoraeneok  in  1779  took  plaoe  in  thia  town.     Pop.  7644. 

Greenwich,  post-tp.  of  Hampahire  co.,  Maaa.,  on  the 
Atbol  and  Knfleld  B.  R.,  17  milea  S.  of  Athol.     Pop.  665. 

Greenwich,  poat-tp.  of  Camberland  eo.,  N.  J.,  on 
Delaware  Bay,  contains  the  village  of  Baj  Side,  the  S.  ter- 
minua  of  the  New  Jeraej  Soathern  B.  R.,  10  milea  W.  by 
S.  of  Bridgeton.     Fop.  1262. 

Greenwich,  tp.  of  Oloaoeater  co.,  N.  J.,  on  the  Dela- 
ware Rirer.     Pop.  2342. 

Greenwich,  tp.  of  Warren  eo.,  N.  J.,  on  the  Central 
R.  R.,  5  milos  S.  E.  of  Eaaton,  Pa.  The  township  contains 
■everal  villages.     Pop.  2587. 

Greenwich,  post-r.  and  tp,  of  Washington  co.,  N.  T., 
on  the  Batlenkill  River,  about  30  miles  N.  E.  of  Troy,  at 
the  terminns  of  the  Grcenirich  and  Johnaonville  R.  R.  It 
has  a  national  bank,  a  newspaper,  a  union  graded  achool, 
a  foundry,  a  japanned-waro  factory,  a  knitting-mill,  2  ma- 
chine-shops, a  thread-mill,  5  churches,  3  hotels,  several 
grist  and  saw  mills.  Principal  business,  manufacturing  and 
farming.     Pop.  of  tp.  4030.      Ed.  "  People's  Journal." 

Greenwich,  tp.  of  Huron  co.,  0.    Pop.  881. 

Greenwich,  tp.  of  Berks  co..  Pa.     Pop.  2151. 

Green'wich  Hos'pital,  a  refuge  for  old  and  disabled 
aeamen  at  Qreenwich,  England,  woa  founded  by  William 
and  Hary  in  1694,  upon  the  aite  of  a  former  royal  palace. 
The  baildinga  are  very  fine,  and  extend  fW>m  the  Thames 
to  Greenwich  Park.  It  is  now  under  an  entirely  different 
phase  of  existence  from  that  it  previously  had.  A  large 
portion  of  the  pensioners  formerly  reaident  there  now  lire 
with  their  friends,  receiving  their  pensions  for  their  per- 
sonal use. 

Greenwich  Obaeiratorr*    See  Observatort. 

Green'wood,  county  of  Colorado,  bounded  on  the  E. 
by  Kansas.  Area,  6300  square  miles.  It  is  a  great  plain, 
better  adapted  to  graiing  than  agriculture,  except  where 
irrigation  is  practicable.  It  is  reported  to  contain  good 
lignite.  The  county  is  traversed  by  the  Kansas  Paoiflo 
R.  R.     Cap.  Kit  Carson.     Pop.  510. 

Greenwood,  county  of  8.  E.  Central  Kanaaa.  Area, 
1155  aquare  miles.  It  ia  a  rolling  and  well-watered  region. 
It  has  an  exoellent  soil  and  abundance  of  timber,  coal,  and 
building-atone.  Qrain  ia  the  leading  product.  Cap.  Eu- 
reka.    Pop.  3484. 

Greenwood,  tp.  of  Bnllook  eo.,  Ala.    Pop.  3396. 

Greenwood,  post-v.,  cap.  of  Sebastian  co..  Ark.  It 
has  2  weekly  newspapers. 

Greenwood,  post-tp.  of  El  Dorado  oo.,  Cal.    P.  557. 

Greenwood,  tp.  of  Christian  co..  111.    Fop.  776. 

Greenwood,  poat-tp.  of  McHenry  oo.,  lU.    Pop.  925. 

Greenwood,  tp.  of  Koaanth  co.,  Ia.    Pop.  280. 

Greenwood,  tp.  of  Franklin  co.,  Knn.    Pop.  111S. 

Greenwood,  poat-tp.  of  Oxford  co.,  Me.,  on  the  Qraod 
Trunk  Railway,  10  miles  N.  W.  of  Paris.     Pop.  845. 

Greenwood,  tp.  of  Ooeana  oo.,  Hich.    Pop.  249. 

Greenwood,  tp.  of  Bt.  Clair  eo.,  Mioh.    Pop.  898. 

Greenwood,  poat-tp.  of  Hennepin  co.,  Minn.    P.  426. 

Greenwood,  post- v.,  oap.  of  Leflore  co.,  Mias.,  on  the 
right  bank  of  the  river  Taioo,  3  milea  below  the  confluence 
of  the  Tallahatchie  and  Yallabosha  rivers.  It  has  2  churches, 
a  Masonic  hall,  court-house,  jail,  2  hotels,  a  weekly  news- 
paper, several  stores,  and  a  largo  business  in  cotton  and 
merchandise.    H.  T.  Marti.-<,  Ed.  "  Yallet  Sentinel." 

Greenwood,  poat-v.  of  Jackson  co..  Ho.,  on  the  Hia- 
souri  Pacific  R.  R.,  18  miles  S.  E.  of  Independenoe.  It  is 
the  seat  of  Lincoln  College  (United  Preabyte'rian). 

Greenwood,  post-tp.  of  Stcnben  co.,  N.  Y.,  has  4 
churches  and  some  mannfaetares.    Pop.  1394. 

Greenwood,  tp.  of  Moore  oo.,  N.  C.    Pop.  1523. 

Greenwood,  post-tp.  of  Columbia  co..  Pa.   Pop.  1588. 

Greenwood,  tp.  of  Criawford  co.,  Pa.    Fop.  1782. 

Greenwood,  tp.  of  Jnniata  co..  Pa.    Pop.  744. 

Greenwood,  tp.  of  Perry  co..  Pa.    Pop.  1080. 

Greenwood,  post-v.  and  tp.  of  Abbeville  co.,  S.  C,  on 
the  (irccnvillo  and  Colnmbia  R.  R.,  85  miles  W.  N.  W.  of 
Columbia.     Pop.  700;  of  tp.  2817. 

Greenwood,  tp.  of  Vernon  co..  Wis.    Pop.  744. 

Greenwood  (Francu  William  Pitt),  D.  D.,  b.  in 


Boston  Feb.  5, 1797.  He  grew  up  imder  the  i«U«io«u  ear* 
and  teaching  of  Dr.  Freeman,  under  whose  charge  tbe  King's 
Chapel  passed  over  from  Trinitarioniam  to  Unitarianism, 
and  on  graduating  at  Harvard  College  in  1814  atudied  the- 
ology with  Dr.  Henry  War«,  Hollis  professor  in  Cambridge. 
Immediately  after  finishing  his  studies  he  began  hia  min- 
iatry  in  the  New  South  church  in  Boston,  bat  remained  in 
it  but  a  aingle  year,  a  pulmonary  attack  forcing  him  to  de- 
sist. The  year  of  1820-21  was  passed  abroad,  ehiefly  in 
Devonshire,  England.  Two  years  after  his  return  were 
passed  in  Baltimore.  In  1824  he  accepted  an  invitation 
to  become  colleague  pastor  with  Dr.  Freeman  of  King's 
Chapel.  Three  years  later,  in  1827,  Dr.  Freeman  retiring 
firom  the  active  ministry,  Mr.  Greenwood  became  sole  pas- 
tor, and,  as  far  aa  his  health  would  allow,  discharged  all 
the  dntiea.  In  1837  an  attack  of  haemorrhage  compelled 
him  to  make  a  voyage  to  Caba,  but  his  atrength  was  never 
restored.  After  a  lingering  illness,  he  d.  Aug.  2, 1843,  in 
Boston.  Dr.  Oreenwood  was  a  man  of  refined  taste  and 
pure  evangelical  spirit.  He  hod  a  strong  love  for  the  nat- 
ural sciences,  especially  for  botany  and  eonehology,  and 
was  one  of  the  earliest  members  of  the  Boston  Society  of 
Natural  History.  He  was  a  frequent  writer  for  the  iTni- 
tarlan  magazines  and  a  contributor  to  the  A'orth  American 
Review  and  the  Journal  of  Natural  Hittory.  His  religions 
writings  were  pervaded  by  a  spirit  of  deep  piety.  Hia  Ser- 
fflon*  o/  CoiuolatioH  and  Sermoni  to  Children  had  a  great 
popularity  within  the  sect.  He  published,  besides,  Liret 
of  the  Twelve  Apottlen,  less  known,  and  a  Hittory  of  Kins' t 
Chapel.  Two  volumes  of  sermons,  prefaced  with  a  memoir 
by  Hon.  S.  A.  Eliot,  and  a  volume  of  Miteellmin,  edited 
by  his  son  in  1846,  though  not  distinguished  by  intelleotaal 
originality,  are  productions  of  a  beautiful  and  cultivated 
mind.  0.  B.  FRorniiroRAa. 

Greenwood  (Miles),  b.  in  Jersey  City,  N.  J.,  Mar.  19, 
1807 ;  emigrated  in  1832  to  the  West,  and  started  upon  the 
Miami  Canal  the  Eagle  Iron-works,  which  soon  developed 
itself  into  the  largest  factors  of  the  WesL  He  was  one  of 
the  originators  of  the  Mechanics'  Institute  of  Ohio,  and 
one  of  the  first  to  bring  the  steam  fire-engine  into  use. 

Green'wood  Cem'eterir,  in  the  southern  part  of 
Brooklyn,  N.  Y.  (partly  in  Flatbnsh),  comprises  413  acres, 
having  a  surface  varied  with  valleys,  lakea,  and  hills,  and 
is  in  large  part  covered  with  forest  trees  of  natural  growth. 
It  was  incorporated  in  1838.  Some  of  the  eminences  com- 
mand extensive  and  interesting  views,  and  many  of  the 
monuments  are  interesting  as  works  of  art.  Few  enclosures 
of  this  character  excel  Greenwood  in  siae  or  natural  beauty; 
and  the  additional  charms  which  landscape-gardenings 
floral  decoration,  and  costly  monumental  straetaras  have 
bestowed  oombin*  to  render  It  one  of  the  most  beautiful 
eemeteries  in  the  world. 

Green'wood  Cen'tre,  poat-v.,  oonnty-seat  of  Crocker 
CO.,  Ia.,  on  the  E  fork  of  Des  Moines  River. 

Greenwood  Centre,  a  v.  of  Greenwood  tp.,  Steuben 
CO.,  N.  Y.     Pop.  100. 

Green'wood  Plantn'tion,tp.  of  Aroostook  oo.,  Ma, 
Pop.  47. 

Greer,  an  nnorganised  eonnty  in  the  eztrvoie  N.  of 
Texaa.  Area,  3480  aquare  miles.  It  lies  between  the  forks 
of  the  Red  River,  and  doubts  have  been  expressed  as  to 
whether  it  is  really  a  part  of  Texas,  the  boundary-line 
being  unsettled.  It  is  reported  to  be  nearly  destitute  of 
timber. 

Greer,  tp.  of  Warriok  oo.,  Ind.    Pop.  864. 

Greer  (Jakes  A.),  U.  S.  N.,  b.  in  Ohio ;  entered  the 
navy  as  a  midshipman  Jan.  10,  1848;  became  a  paaaed 
midabipman  in  1864,  a  lieutenant  in  1855,  a  lieutenant- 
commander  in  1862,  a  commander  in  1866.  He  commanded 
the  iron-elad  Benton  at  the  passage  of  the  Viaksburg  bat- 
teries on  the  night  of  Apr.  16, 1863,  where  "  the  squadron 
was  under  fire  two  hours  and  thirty  minutes,"  and  "  the 
enemy  lighted  up  the  river  on  both  sides ;"  in  the  heavy 
engagement  of  five  hours'  duration  with  the  Grand  Gulf 
batteries  on  Apr.  27  of  the  same  year ;  and  in  all  the  suo- 
oeeding  operations  on  the  Mississippi  River  until  the  fall 
of  Vicksburg,  July  4,  1863.  In  many  of  the  above  fights 
the  Benton  carried  the  flag  of  Rear-admiral  Porter,  which 
made  her  a  conspicuous  target,  and  in  all  of  them,  aocord- 
ing  to  the  ofiicial  reports,  Lieut.-Com.  Greer  distinguished 
himself;  so  that  when  in  1873  ho  was  chosen  by  the  depart- 
ment to  command  the  Tigress  in  the  searoh  for  the  missing 
Polaris,  the  navy  concurred  in  the  wisdom  of  the  seleotion. 

FOXBALL  A.  PabKES. 

Greers'Tille,  a  r.  of  Knox  eo.,  0.    Pop.  73. 

Gregarin'idie  [from  Oregarina,  the  typical  genua],  a 
family  of  microscopic  Protosoa,  considered,  however,  by 
many  as  extremely  low  forms  of  Vermes,  or  as  possibly 
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Protophjtas.  Th«y  wan  deaeribed  and  namtd  in  182S  by 
JAon  Dafoor.  The  limple  Gngarina  Mema  to  be  a  eell, 
anally  orate  and  entoiolo,  bot  thej  an  often  aeen  to  oon- 
(iit  of  men  than  one  eell.  These  examplea,  howerer,  an 
eooeidend  to  be  Chegarina  ooiqugated  for  reprodaetiTe 
porpoaea.  The;  hare  neither  month  nor  intestine,  bnt 
often  hare  a  b«ik,  famished  sometimes  with  one,  two,  or 
many  booklets.  The  looomotire  power  is  not  oonspieooas. 
The  nproduetion  is  by  the  banting  of  the  conjugated  cells 
and  the  escape  of  resides  sometimes  called  pseudo-narie- 
alae;  these  by  alternate  genention  give  rise  to  pseudo- 
amcebiD,  which  finally  become  Gngarinidts. 

Gregg)  ooonty  in  the  N.  E.  of  Texas,  bonnded  8.  by 
Sabine  Hirer.  It  is  direnifled  and  rery  fertile.  The 
county  ha  been  formed  since  the  V.  S.  census.  Cap. 
Iiongriew. 

Greggt  tp.  of  Morgan  oo.,  Ind.    Pop.  1041. 

Gregg,  tp.  of  Centn  oo..  Pa.    Pop.  11136. 

Gregg,  tp.  of  Union  oo..  Pa.    Pop.  821. 

Gregg,  tp.  of  Bdgefield  co.,  S.  C.    Fop.  3204. 

Gregg  ( ARonEw),  b.  at  Carlisle,  Pa.,  June  1 0, 175S ;  ob- 
tained a  elaffieal  edncstion,  and  was  a  tutor  in  the  TTni- 
rersity  of  Pennsylvania;  became  a  member  of  Congress 
in  1791-1807,  and  afterwards  held  the  office  of  IT.  S.  Sen- 
ator 1807-1.7;  was  secntary  of  state  of  Pennsylrania  in 
1820.    D.  at  Bellefonte  May  20,  1835. 

Gregg  (Datid  McM.),  b.  in  Pennsylrania  1833;  gradu- 
ated at  the  U.  S.  Military  Academy,  and  entered  the  army  as 
bnret  seoond  lientenant  of  dragoons  July,  1866,  receiring 
bis  fall  appointment  as  second  lieutenant  in  September  fol- 
lowing. After  serving  a  brief  time  in  Jefferson  Barracks, 
Mo.,  Qngg  was  ordered  to  New  Mexico,  and  thence  to 
California,  marabing  there  with  his  command,  and  con- 
tinued on  frontier  duty  against  hostile  Indians,  being  en- 
gaged in  numerous  actions,  up  to  the  oatbreak  of  the  ciril 
war.  In  Mar.,  1861,  he  was  promoted  to  be  first  lieutenant, 
and  in  May  following  eaptam  6th  Caralry.  In  Jan.,  1862, 
he  was  appointed  colonel  8th  Pennsylrania  Cavalry,  which 
command  ne  led  in  the  Virginia  Peninaalar  campaign  ( 1882), 
being  engaged  at  Fair  Oaks,  Seren  Fines,  and  the  "  Seren 
Days' "  ngbt.  Appointed  brigadier-general  U.  S.  volun- 
teers Nor.,  1862,  be  commanded  a  dirision  of  cavalry  in 
the  Rappabannook  euapaign  in  the  raid  toward  Richmond 
under  Oen.  Stoneman ;  participated  in  the  lutttle  of  Qettys- 
burg and snbseqnent parauit of^e's army.  In Oen. Grant's 
RieBmond  campaign  (1864-65)  he  was  actively  engaged, 
and  in  command  of  the  caralry  corps  of  that  army  from 
Aug.,  1864,  till  Feb.,  1365,  when  he  resigned  from  the  army. 
Bnretted  m^or-geaeral  of  rolontaen  for  highly  merito- 
rioos  eondaot.  G.  C.  Siimoas. 

Gregg  (Jomi  I.),  b.  in  Pennsylrania;  entatad  the  U.S. 
Army  as  first  lientenant  11th  Infkntry  1847;  premotad  to 
be  captain,  and  serrcd  daring  the  MeKiaaa  war;  disbanded 
Ang.,  1 848.  On  the  oatbreak  of  the  eiril  war  he  was  ehosen 
colonel  of  the  5th  Pa.  Vols.,  which  oommission  he  resigned 
May,  1861,  to  aooept  a  captaincy  in  the  6th  U.  8.  Caraliy; 
was  engaged  in  rarious  actions  in  the  Virginia  Peninsolar 
campaign  1862;  appointed  colonel  16th  Pa.  Vols.  Oot., 
1862,  and  in  command  of  a  caralry  brigade  1863-.65,  during 
which  time  he  was  engaged  in  the  battles  of  Gettysburg, 
Cold  Harbor,  Seep  Bottom  Cwonnded),  and  the  rarions 
actions  of  the  Army  of  the  Potomac  up  to  the  final  sur- 
render of  Lee.  Three  days  prior  he  was  taken  prisoner, 
and  held  till  the  surrender.  For  gallant  aondnct  in  battle 
he  was  braretted  major,  Ileatanant-aolanal,  aolonel,  and 
brigadier-general  U.  8.  A.  and  m^or-ganaral  of  roluntaeia ; 
promoted  to  be  colonel  8th  U.  S.  Caraliy  July,  1866. 

G.  C.  SiiOKHn. 

Gregg  (Maxct),  b.  at  Colombia,  S.  0.,  1814;  (tudiad 
law  and  admitted  to  the  bar  in  1830,  arriring  at  promi- 
nence in  his  profession ;  in  the  war  with  Mexico  he  serrad  as 
m^jor  12th  Infantry;  was  a  memlwrof  the  Soath  Carolina 
State  conrention  in  1860,  and  of  the  committee  to  prepare 
tha  ordinance  of  seeesaioo.  In  the  eiril  war  he  oommanded 
the  1st  S.  C.  Vols.,  which  on  the  expiration  of  its  term  of 
serrioe  he  reorganised ;  was  aabsequently  made  brigadier- 
general,  and  constantly  and  conapicuonsly  in  gerrioe.  Killed 
at  Prederioksbnrg,  Va.,  Dec.,  1862.  At  the  time  of  hig 
death  ho  was  goremor-elect  of  S.  C.  O.  C.  Sihmoss. 

Gregg's,  tp.  of  St.  Francis  CO.,  Ark.    Pop.  160. 

Greg'oras  Niceph'oms,  b.  at  Heraolea,  in  Pontos, 
probably  in  1295 ;  became  apriest  in  Constantinople ;  went 
in  1326  as  ambassador  to  the  kral  (the  king  of  Servia); 
proposed  the  reform  of  the  calendar  in  a  treatise  (Pateha- 
liMBi  torreetnm)  still  extant,  and  highly  prised  for  its  sci- 
entific aeearacy ;  lost  his  estate  on  the  accession  of  An- 
droniens  III.  (1328) ;  pronounced  the  eloquent  funeral  ora- 
tion of  Andronicns  I.,  1332;  opposed  Barlaam's  theories 


and  Pope  John  XXII.'s  plan  of  uniting  the  Eastern  and 
Western  chnrebes ;  and  late  in  life  was  inrolred  in  serious 
troubles  arising  from  the  new  doctrines  taught  by  Barlaam. 
He  was  alire  in  1359,  but  the  time  of  his  death  is  not 
known.  He  was  the  author  of  many  treatises  on  many 
subjects,  but  the  most  important  of  big  works  is  the  Bii- 
toria  Byta»tina,  written  in  a  rery  diffuse  style  and  in  a 
strongly  partisan  spirit,  but  rained  for  the  great  number 
of  facts  it  preserves.  Not  all  bis  works  hare  been  printed, 

Gregorian  Calendar.  See  Cauhdaii,  by  F.  A.  P. 
Babxard. 

Grego'rian  Bla'sie.  The  castomaiy  designation  of  the 
ancient  music  of  the  Church  as  regulated  and  improred  by 
St.  Gregory  the  Great,  bishop  of  Rome,  in  the  latter  part 
of  the  sixth  century  and  the  beginning  of  tha  serenth. 
Tha  Information  which  has  reached  us  relative  to  the  music 
of  St.  Gregory's  times  is  not  only  scanty,  but  obscure  and 
perplexing.  The  art  was  then  in  its  infancy.  Bo  far  as  we 
know,  melody  existed  only  in  a  rude  and  vague  inflection 
of  tha  voice  through  tha  range  of  a  few  intervals,  while 
harmony,  as  now  understood,  was  utterly  undeveloped,  and 
was  probably  confined  to  an  irregular  and  unsystematic  use 
of  the  octave,  fifth,  and  third  as  occasion  served.  The  an- 
cients— as  we  hare  incontestable  reasons  for  bellering — hod 
no  accurate  and  intelligible  system  of  notation ;  and  for 
that  reason  the  fVagmenta  of  their  music  which  we  possess 
are  almost  aa  difficult  to  inteipret  aa  the  strange  and  be- 
wildering aigna  of  a  newly-diacorered  language.  It  hsa 
been  thoaght  by  aoma  that  in  the  early  days  of  the  Churoh 
tha  Hebrew  obant  waa  brought  in  by  tha  numeroua  Jewish 
oonrerta,  and  th^  it  became  the  basis  or  ruling  form  of  tha 
Charch'g  aonga.  It  ia  more  probable,  howerer,  that,  aa  the 
Chuich  apread  far  and  wide  among  other  raoca  and  nationa, 
thia  element  gara  way  to  the  adoption  of  the  musical  sys- 
tem of  the  Greeks,  aa  having  more  affinity  with  the  lan- 
guagea  of  tha  Christian  liturgiea  and  tha  musical  habits  of 
a  people  largely  composed  of  Gentiles.  Whatever  the  sys- 
tem was,  Jewish,  Greek,  or  a  blending  of  both,  it  is  certain 
that  St.  Ambrosa,  biabop  of  Milan  in  tha  fourth  century, 
found  it  in  ao  confuaed  and  disorderly  a  condition  as  to 
render  his  interference  desirable  in  tha  capacity  of  a  mu- 
sical reformer.  Ambrose^who  is  described  as  an  acoom- 
pliahed  musician  for  his  times — appears  to  have  entered 
upon  this  work  with  energy  and  good  judgment,  and  soon 
moulded  into  a  more  eonsistent  shape  the  rarious  and  con- 
flioting  forma  which  musio  had  aaaumed  in  the  Churoh.  In 
doing  thia  be  retained  and  made  uaeof  the  four  original  Greek 
modea  or  acalea — ris.  the  Dorian,  or  acale  of  D,  the  Phryg- 
ian, or  acale  of  E,  the  Lydian,  or  acale  of  F,  and  the  Myxo- 
lydian,  or  acale  of  G  (all  formed  of  tha  natural  notes  aa 
they  stand,  without  flata  or  aharpa).  Tbeaa  were  known  as 
tha  aulhmtie  modes,  and  the  chant  or  ritual-song  of  the 
Chnrah  was  based  upon  or  composed  of  tha  elements  form- 
ing these  scales.  The  ecclesiastical  mnsic  thns  purified  and 
systematised  in  the  Churoh  of  Milan  obtained  the  name  of 
tha  "  Ambrosian  "  chant,  and  was  soon  brought  into  axten- 
sire  use. 

Two  oenturisa  later,  St.  Gregory,  who  then  occupied  the 
papal  throne,  entered  upon  a  further  reform  in  the  musio 
of  the  Chnnh,  It  appean  that  the  simplicity  and  plain- 
ness of  the  Ambrosian  chants  had  been  orerlaid  in  the 
coarse  of  time  with  embellishments  of  too  frirolous,  ambi- 
tious, and  fauoifnl  a  oharactar  to  ba  oongmous  with  the 
solemnity  of  dlrina  wonhip.     These  innorations  were 

Eromptly  denouneed  by  St.  Gregory,  who  seems  to  hare 
ad  little  sympathy  with  the  promoters  of  what  was  called 
figured  song,  or  with  the  early  experimenters  in  the  florid 
style.  He  also  collected  and  arranged  in  a  methodical  form 
such  Augments  of  psalmody  and  ecclesiastical  hymns  as 
had  been  approred  oy  former  bishops  in  whose  judgment 
he  could  confida.  But  the  greatest  improremant  made  by 
Gregory,  or  under  his  auspices,  was  tne  addition  of  four 
new  modes  or  scales  to  those  already  in  use.  The  old 
modes — vis.  the  Dorian,  Phrygian,  Lydian,  and  Myxolyd- 
ian — were  called  the  authentic  modes,  as  already  stated ; 
and  those  now  derived  from  or  added  to  them  received  the 
name  of  piajof,  relative,  oroollateral.  Each  plagal  acale  waa 
formed  by  commencing  on  the/imrth  degree  beiow  tke  lowtMi 
note  of  the  corresponding  authentic.  Thna,  as  the  Erst  au- 
thentic mode  or  scale  consisted  of  D,  E,  F,  G,  A,  B,  C,  and 
D,  the  octave,  its  plagal  mode  would  be  formed  of  A,  B,  C, 
D,  E,  F,  G,  and  A.  The  three  other  authentic  modes  were 
in  like  manner  attended  by  their  respective  plagal  deriva- 
tives— the  fourth  note  of  the  plagal  always  corresponding 
with  the  first  note  of  the  aathentic,  tbos : 
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These  modes,  composed  of  the  natural  interTals  of  the 
diatonic  scale,  withoot  reference  to  the  position  of  nfaole 
tones  and  semitones,  are  (with  one  exception)  more  or  less 
imperfect,  being  neither  major  nor  minor,  but  each  having 
its  own  distinctire  character  as  the  result,  indeed,  of  that 
imperfection.  Thus,  the  Dorian  has  neither  Ffand  CJ  to 
render  it  a  true  major  scale,  nor  B|r  to  form  the  true  minor. 
Melodies,  therefore,  written  on  such  soales  differ  consider- 
ably in  their  fitness  to  express  various  shades  of  feeling 
and  sentiment.  The  Phrygian,  e,  g.,  so  far  resembles  our 
modern  minor  mode  as  to  possess  a  certain  plaintive  and 
monrnfttl  character;  the  Dorian,  though  strongly  minor  in 
its  general  east,  is  expressive  of  dignity,  grandeur,  and 
solemnity;  the  Myxolydian,  closely  approaching  oar  O 
major,  suggests  peace,  serenity,  and  joy  ;  while  the  Lydian, 
with  its  irregular  fourth  occasionally  corrected,  has  the 

rntle  and  soothing  tranqnillity  of  many  modem  pieces  in 
m^Jor.  These  various  qnalities  may,  however,  be  in  part 
attributed  to  other  causes.  It  has  been  thought  very  prob- 
able by  several  modern  writers  "that  as  these  modes  have 
their  names  trom  some  drecian  nations,  part  of  the  very 
great  effects  ascribed  to  them  may  have  depended  on  the 
particular  melodies  of  those  nations  and  their  rhythms, 
more  than  on  the  mode  in  which  they  were  composed ;  in 
the  same  manner  as  still  the  national  dance-tunes  of  differ- 
ent countries — c.  g.  a  Scotch  reel,  a  polonaise,  a  Sioiliano, 
etc. — are  strongly  oharacteristio  merely  by  their  rhythms." 
{Kottmann,) 

The  music  of  the  Church,  as  thus  modified  and  settled 
by  St.  Gregory,  came  into  general  use  in  the  Western 
Church,  and  is  commonly  known  as  the  "Oregorian."  In 
each  of  the  modes,  scales,  or  gamuts  (to  whioh  another  has 
been  added,  under  the  name  of  irregular  or  peregrine)  short 
chants  or  melodies  for  the  psalms  were  prepared.  These 
are  commonly  styled  Gregorian  tonea,  and  are  distinguished 
or  spoken  of  as  the  first,  second,  or  third  tone,  etc.  These 
psalm-chants  consist  of  two  strains  each ;  and  the  latter 
of  these  strains  has  fVeqaently  several  terminations,  which 
are  called  "endings."  Of  these  endings,  the  first  tone  has 
six ;  the  third  tone,  fonr ;  the  fourth  tone,  four ;  the  fifth 
tone,  two ;  the  seventh  tone,  six ;  and  the  eighth  tone,  two ; 
while  the  second  and  sixth  tones  have  each  only  one  ending. 
Hence,  in  designating  a  psalm-chant  we  say,  e.^.,  "First 
tone,  third  ending,"  etc.  In  each  of  these  tones  or  chants 
a  certain  note  called  the  domtntnt  is  more  frequently  used 
than  the  others,  and  is  the  reciting  note  in  chanting.  Pre- 
ceding the  dominant  are  two  or  more  short  introductory 
notes  called  the  intoaatlon,  to  he  sung  by  the  minister  or 
precentor  with  the  first  division  of  the  first  verse  of  a  psalm 
or  hymn.  The  other  portions  of  each  strain  are  the  reci- 
tation, mediation,  and  cadeuct,  aa  in  the  following  example : 

Inton.  1st  Recit.    Medtat,       2d  Redt.        Cadence. 


Gregorian  music  Is  still  frequently  written  or  printed  in 
ancient  character  on  the  old  stave  of  only  four  lines.  Two 
cle/t  are  used — viz.  the  F  clef  and  the  C  clef.  These  are 
not  permanently  fixed  on  certain  lines,  like  the  clefs  of 
modem  music,  but  are  placed  on  snch  lines  as  will  bring 
the  notes  of  the  melody  within  the  compass  of  the  stave, 
and  thus  avoid  the  resort  to  ledger  lines.  The  notes  In  n>e 
are  chiefly  three:  Ist,  the  long,  a  black  square  (or  oblong 
fignre)  with  a  stem;  2d,  the  breve,  a  black  square  without 
astern;  .3d,  the  semibreve,  a  block  diamond-shaped  note. 
These  notes  do  not  express  exact  measures  of  duration,  as 
the  ratios  of  4,  2,  and  1,  but  are  very  much  dependent  for 
their  times  on  the  sentiment  and  aoeentof  the  words  sung. 
In  most  cases  they  are  simply  signs  to  express  in  an  indefi- 
nite way  the  relations  of  long,  shorter,  and  shortest.  From 
this  it  will  be  readily  understood  that  rhythm  (as  now  un- 
derstood) has  no  place  in  Gregorian  music.  There  is  no 
division  into  bars  or  measures ;  nor  can  music  of  this  kind 
be  bronght,  without  great  difficulty,  within  the  limits  and 
form  of  any  regular  musical  movement. 


In  an  ad^ted  form  tbb  psalm-chants  or  tones  (with  mdm 
other  music  of  the  Gregorian  school)  are  in  common  use  in 
the  Anglican  Church,  modernised,  however,  to  much  by 
the  addition  of  harmony  and  more  or  loss  of  rhythmioal 
order,  as  to  be  reoogniiable  only  by  the  cmdeneas  of  their 
melodic  phrases  and  the  qnaintness  of  not  a  few  of  their 
cadences.  William  Staubiov. 

Gregoro'vina  (Fernsakd)  was  b.  at  Keidanburg,  ia 
the  province  of  Prussia,  Jan.  19,  1321 ;  studied  theology 
and  philosophy  at  the  University  of  KSnigsberg  18.18 ;  and 
liegan  his  public  career  as  a  literary  critic  with  Wladitlaw 
aut  drr  WMtte  Romantik  (1345),  and  Goethe't  Wilhetm 
Meiater  tn  aeinen  toeialittiehen  EUmenten  (1S40).  In  1848 
and  1S49  be  published  two  minor  works  in  favor  of  Poland 
— Die  Idfe  dee  Poientkume  and  Poltn  »nd  Magyarenlieder; 
and  in  1861  his  tragedy,  Der  Tod  den  Tiherius.  and  bisfinft 
historical  work,  Oeechirhic  de  Jiomieeken  Kaieere  Hadritm 
und  eeiner  Zeit.  In  I S52  he  went  to  Italy,  of  whose  history, 
literntare,  and  political  and  social  circumstances  he  made 
a  comprehensive  and  penetrating  study,  and  on  which  he 
has  written  several  works  of  great  merit^Coinra  (2  vols., 
18S4) ;  VraH<(er;°aAr«  in  Italien,  a  collection  of  several  minor 
works  (4  vols.,  1874) ;  Die  Grabm'dler  der  SSmieeJken  PUpte 
(1S57) ;  and  his  two  most  important  works — Geeckicite  der 
Stadt  Rom  tn  Mittelalter  (8  vols.,  1858-72)  and  tSeeeUeliU 
der  Lucreuia  Borgia  (2  vols.,  1874). 

Greg'ory,  county  of  Dakota,  separated  from  Kebraaka 
on  the  S.  by  the  rivers  Key  a  Paha  and  Niobrara,  and  having 
the  Missouri  on  the  N.  E.     Area,  about  1150  square  miles. 

Gregory  !•»  Popb,  a  saint  and  doctor  of  the  Boman 
Catholic  Church,  called  GnEooRr  tbr  Grrat,  a  great- 
grandson  of  Pope  Felix  II.,  was  b.  at  Rome  about  540 ; 
became  a  senator,  and  in  573  a  prsetor,  and  soon  after  en- 
tered a  monastery  and  devoted  his  great  wealth  to  the  found- 
ing of  religious  establishments ;  went  as  nuncio  Ui  Constan- 
tinople, and  reconciled  the  emperor  to  the  pope,  and  in  590 
became  pope  himself;  sent  missionaries  to  Sicily,  Sardinia, 
Lombardy,  Kngland,  etc. ;  attempted  the  union  of  the 
Eastern  and  Western  churches ;  strengthened  and  reformed 
the  papal  see;  confirmed  the  celibacy  of  the  clergy;  ex- 
tended greatly  the  monastic  system ;  was  confirmed  in  his 
primacy  over  the  other  patriarchs  by  the  emperor  Phocaa; 
and  reformed  the  Utnrgy.  He  has  been  called  the  father 
of  the  mediseval  Church,  the  inventor  of  the  mass  and  of  the 
doctrines  of  pnrgatory  and  transubstantiation.  Author  of 
numerous  works,  of  which  bis  Magna  Uoraliu,  his  Hnmilie*, 
his  Paetornl,  and  the  liturgical  treatises  are  the  most  im- 
portant. D.  Mar.  12,  804. — Gresort  II.,  Sairt,  a  Rouum 
of  high  birth,  became  a  Benedictine,  and  in  715  became 
pope ;  sent  Corbinian  and  Boniface  as  missionaries  to  Ger- 
many ;  assumed  the  government  of  Rome  in  728,  and  did 
muoh  to  establish  the  temporal  power  of  the  popes :  en- 
gaged in  a  fkmouB  contest  with  Leo  the  Isaurian  and  the 
leonoeloats,  whom  he  anathematised.  D.  Feb.  10,  731. — 
Grbsost  III.,  a  Syrian,  became  pope  in  731 ;  opposed  the 
leooMlaita  and  the  Byiantine  emperors ;  assumed  the  ruler- 
rliip  of  the  exarchate  of  Ravenna ;  exacted  homage  from 
Charles  Martel,  and  contended  with  the  Lombards.  D. 
Nov.  28,  741. — Gregory  IV.,  a  Roman,  became  pope  in 
827,  succeeding  Pope  Valentine ;  was  »  grasping  and  ty- 
rannical prelate ;  made  the  feast  of  All  Saints  a  general  ona. 
D.  Jan.  27,  844. — Greooby  V.,  a  German,  and  nephew  of 
King  Otho  III.  His  name  was  Bruno ;  bcoamo  pope  in 
996,  when  twenty-four  years  old;  treated  with  great 
brutality  the  antipope  John  XVI. ;  put  Robert,  king  of 
France,  nnder  a  terrible  intardiot  for  marrying  within 
the  forbidden  degrees  of  consaoguinity.  D.  Feb.  18, 999. — 
Greqory  VI.,  Antipope,  assumed  the  papal  title  in  June, 
1012;  expelled  Benedict  VIII.,  and  was  nimself  expelled 
( Deo.  25, 1012)  by  the  emperor  Henry  II. — Gregory  VI.  (Jo- 
Kannee  Gratianna),  PoPE,  an  arch-prici>t  at  Rome,  purchased 
the  papal  chair  in  1044  of  Benedict  IX.,  but  the  latter  revived 
his  claim,  and  Sylvester  III.  and  John  XX.  were  also  elect- 
ed (1044);  but  Henry  III.,  the  emperor,  caused  all  to  be 
deposed,  and  Clement  II.  tn  bo  elected,  1046.  D.  at  Co- 
logne in  the  summer  of  1048. — Gregory  VII.  (Hildebrand) 
was  b.  at  Soana,  in  Tuscany,  probably  before  1020,  and  was 
a  carpenter's  son ;  became  a  monk  at  Cluny ;  was  called  to 
the  priory  of  St.  Paul,  extra  muroe,  a^  Rome,  and  wai 
tho  chief  adviser  of  Leo  IX.,  who  mado  him  cardinal. 
Hildebrand  assumed  at  once  a  commanding  position  in  the 
affairs  of  Italy  and  the  Church ;  repressed  tho  intcrforenoo 
of  the  laity  and  of  tho  emperors  in  ecclesiastical  affairs; 
punished  simony  and  licentiousness,  and  stopped  the  mar- 
riage of  the  clergy ;  reformed  the  convents ;  restrained  the 
progress  of  Berengarius's  doctrine  regarding  the  Eucharist, 
with  whioh,  nevertheless,  it  has  been  thought  that  Hilde- 
brand sympathised ;  improved  tho  manner  of  papal  eleo- 
tions  BO  as  to  prevent  bribeiy  (1058);  engaged  in  n  quar- 
rel with  St.  Peter  Damian;  and  in  1073  snoeeoded  Alwi- 
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•Bder  It.  an  pope,  after  which  he  still  mora  aetireljr  engaged 
I  In  his  lefonns;  forbade  in  1074  ^1  marriage  and  eooon- 

binage  in  the  elerioal  ranlt* ;  in  1076  sommonad  a  oonnoil 
at  Rome  whioh  prohibited  all  lay  inreatitaras,  although 
the  prlnoej  (and  in  acme  plaoea  the  people)  had  almoat 
oairenally  ezereised  a  aniTrage,  more  or  lea*  eomplete,  in 
this  matter.  Thna,  Oregory,  by  one  of  the  boldeat  atrokei 
iceerded  in  hiatory,  attempted  to  out  the  Chureb  free  from 
the  domination  of  the  Oerman  emperors,  whioh  a  few  yeara 
before  had  been  absolute  and  almost  unquestioned.  Henry 
IV'.  theraupon  called  a  diet  at  Worms,  and  declared  the 
pope  deposed ;  and  in  1076,  Oregory  retaliated  by  ezoom- 
munioatiDg  and  depoaing  Henry  and  plunging  Oerman; 
and  Italy  into  terrible  civil  wars.  Henry,  everywhere 
overoome,  humiliated  himself  to  the  earth,  and  received 
the  papal  absolution  at  Canossa  (1077).  Bat  when  the 
emperor  had  recovered  suSoient  strength,  be. shut  up  the 
nope  in  the  castle  of  St.  Angelo,  whence  he  was  released 
by  Robert  Quiscard;  and  Gregory,  baring  for  the  fourth 
time  excommunicnted  the  emperor,  retired  to  Salerno, 
where  he  d.  May  2o,  1085.  Gregory  planted  the  seed  whioli 
grew  into  the  tree  of  nltramontanism  and  overshadowed 
the  whole  Chureh.  He  was  a  man  of  excellent  abilities, 
and  his  character  is  in  many  respects  admirable.  In  its 
bearing  on  the  destinies  of  Europe  no  pontificate  was  more 
important  than  that  of  Gregory. — Greooht  VIII.,  Asri- 
FOPE  (Maurice  BoHrilin),  a  Frenchman,  bishop  of  Coimbra, 
archbishop  of  Braga  1110;  became  papal  legate  to  Henry 
y.  of  Germany  IIU;  was  chosen  by  tne  emperor  in  1118 
as  pope  in  opposition  to  Gelasius  II.,  but  was  imprisoned, 
and  d.  at  Furaona  in  1122. — Grboort  VIII.,  Pofb  {Albarto 
de  Mara),  was  b.  at  Benerento ;  became  a  cardinal  in  1135 ; 
a*  papal  legate  abaolved  Henry  II.  for  the  murder  of  Becket 
1172;  elected  pope  Oct.  21, 1187.  D.  at  Pisa  Sec.  17, 1187. 
— Gregory  IX.  ( Count  Ugolino  of  Legni),  a  relative  of  In- 
nocent III.,  succeeded  Honorius  III.  Mar.  20,  1277.  His 
reign  is  remarkable  for  his  long  and  bloody  wars  with  Fred- 
erick II.  of  Germany,  whom  be  four  times  excommunicated. 
His  Decrtlal;  published  in  12.14,  are  an  important  compi- 
lation of  the  canon  law.  D.  Aug.  21,  1241. — Grboort  a. 
( Tfbnldo  VUeonti  of  Piacensa),  chosen  pope  in  1271 ;  pro- 
moted the  Crusades;  convened  the  Council  of  Lyons  (1274), 
and  reformed  the  conclave.  D.  at  Arezso  Jan.  10,  1278. — 
ORKOonr  XI.  (Pierre  Roger  de Montronx),  was  b.  at  Mau- 
mont,  Limoges,  in  l.')30,  of  a  noble  Otmily ;  became  cardinal 
in  1348,  and  pope  at  Avignon  Dec.  30,  1370 ;  removed  to 
Rome  in  1377;  was  a  pacificator  of  princes,  a  violent  pcr- 
seoator  of  heretics,  and  a  reformer  of  monasteries ;  but  his 

Smtifloate  was  diagraced  by  nepotism.  D.  Mar,  28, 1878. — 
REOORT  XII.  (Angelo  Gornaro),  b.  at  Veniee  about  1825; 
beeame  a  cardinal-priest  1405;  was  eleoted  pope  in  opposi- 
tion to  Benedict  XIII.  Nor.  30, 1408 ;  deposed  by  the  Council 
of  Pisa  1 409 :  abdicated  his  claim  at  the  Council  of  Constance 
1415.  D.  Oet.  18,  1417.— Oresort  XIII.  ( Ujo  Bnimeom. 
pngno).  b.  at  Bologna  Feb.  7, 1(02 ;  was  a  learned  doctor 
of  the  university,  and  instmcted  Alexander  Faraeaa,  St. 
Charles  Borrameo,  and  other  eminent  men  ta  the  law ;  be- 
eame cardinal-priest  in  1565;  sueceaded  Pins  V.  Hay  IS, 
1572.  The  great  events  of  this  pontifleate  were  the  reform 
of  the  calendar,  the  Te  Deum  sang  and  medal  struck  in 
honor  of  the  masaaere  of  St.  Bartholomew,  the  efforts  made 
to  spread  the  Ch  nreh  by  missionary  operations,  and  the  pnb- 
lieatlon  of  the  Derretum  Oratiani,  with  notes  by  the  pope. 
Oregory  waa  a  man  of  oonvirial  habits,  and  left  a  natnral 
son.  D.  Apr.  10,  1585.— Orboort  XIV.  (ificeoU)  8fm- 
drate),  b.  at  Cremona  1535 :  beeame  a  cardinal  1583 ;  sne- 
eeeded  Urban  VII.  Dec.  5, 1590.  D.  Oct.  15, 1591. — OBmoRr 
XV.  {Alenatidro  Lndomtio),  b.  at  Bologna  Jan.  9,  ISS4,- 
became  a  cardinal  in  1616 ;  sncoeeded  Paul  V.  Feb.  9, 1621 ; 
reformed  the  conclave  1621;  established  the  Propaganda 
1622 ;  and  zealonsly  pushed  forward  the  missionary  work. 
D.  July  8,  1623. — Greoort  XVI.  {Maaro  or  BarloUmneo 
Alberto  Capetlari),  b.  at  Bellnno  Sept.  18, 1765;  beoame  in 
1814  vicar-general  of  the  Camaldules;  oardinal-priost  and 
prefect  of  the  Propaganda  1826 ;  sncoeeded  Pius  VIII.  Feb. 
2, 1831 ;  extended  the  sway  of  his  Church  and  promulgated 
Ultramontane  principles.  D,  at  Rome,  Juno  1,  184A,  and 
was  snccoeded  by  Pius  IX.  C.  W.  Oreexe. 

Ciregorr  (Fraxcir  H.),  b.  at  Norwalk,  Conn.,  Dot.  9, 
1789 ;  became  a  mariner,  and  in  1809  a  midshipman  U.  S. 
N.,  a  lieutenant  in  1814,  a  commander  in  1828,  a  captain 
in  183S,  and  in  1862  was  retired  with  the  rank  of  rear- 
admiral.  D.  at  Brooklyn,  K.  Y.,  Oct.  4,  1866.  He  served 
with  distinction  under  Chaunoey  in  1812-14  on  the  lakes; 
was  distinguished  in  several  contests  with  pirates  in  the 
Oulf  and  in  the  We»t  Indies ;  commanded  the  frigate 
Raritan  during  the  Mexican  war ;  and  was  engaged  in  con- 
structing iron-olads  during  the  war  of  1861-65. 

GregOTY  (Jamr.s),  F.  R.  8.,  b.  at  Dmmoak,  Aberdeen- 
(hiro,  Scotland,  1638 ;  stadied  at  Marischal  College,  Aber- 


deen; Invented  the  Oragorian  reflecting  telescope  (see 
TELEEOorB)  when  twenty-four  year*  old ;  published  Oj>tlca 
Promota  in  16S3;  studied  at  Padua,  and  while  there  pub- 
lished Vera  Oirculi  et  IfyperboUt  Qiiadrfiturn  (1667),  Oe* 
ometrut  Pare  Unieerealie  (1668),  and  Eirercilationee  Ge* 
ometricK  (1668);  was  professor  of  mathematics  at  St.  An- 
drew's 1669-74,  and  at  Edinburgh  1674-75,  where  he  d. 
Oct.,  1675,  at  the  ago  of  thirty-six.  He  was  the  inventor 
of  many  new  and  important  mathematical  processes,  and 
the  correspondent  of  Newton,  Wallis,  Huyghcns,  and  other 
mathematicians  of  the  flrst  order  of  ability.— His  grnnd- 
son.  Prof.  JoHii  Orboort,  H.  D.  { 1724-1773),  was  a  brilliant 
author ;  and  Prof.  James  Orboort,  M.  D.  ( 1 753-182 1 ),  son 
of  the  latter,  waa  a  professional  writer  of  high  authority. — 
David  Grboort,  M.  D.,  F.  R.  S.  (1661-17U1),  nephew  of 
the  flrat  mentioned,  was  successively  mathematical  pro- 
fessor at  Bdinbnrgh  and  Savilian  professor  of  astronomy 
at  Oxford.  He  published  able  mathematical  troatises,  and 
was  the  friend  and  associate  of  Newton. 

Gregory  (Oltnthhs  Gilbert),  LL.D.,  b.  at  Vazley, 
Hunts,  Eng.,  Jan.  29, 1774;  became  in  1798  a  bookseller 
of  Cambridge;  in  1801  a  master,  and  1806-38  professor  of 
mathematics  at  the  Royal  Military  Academy,  Woolwich. 
D.  Feb.  2, 1841.  His  Le»»on»,  A&tronomieal  and  Phitoeoph- 
icat  (1793),  was  published  when  ha  was  bat  nineteen  years 
old.  He  was  also  anther  of  several  mathematical  textbooks. 
Letters  on  the  Evidence)  of  Chrietianity  (1810),  Livee  of 
J.  M.  Good  and  Robert  Hall,  and  was  a  man  of  devout  re- 
ligious character. 

Greg'oryNazian'xen,SAi!rr(ffrrjoriiMAr<ftiasz«»«*), 
one  of  the  Greek  Fathers,  and  a  doctor  of  both  the  Eastern 
and  Western  churches,  b.  at  or  near  Naziansns,  in  Cappa- 
docia,  probably  about  330  a.  n.  He  was  a  son  of  Gregory, 
bishop  of  Nazianius,  and  of  the  devout  St.  Nonna :  com- 
pleted his  school-studies  at  Athens,  where  he  became  the 
associate  of  St.  Basil, his  lifelong  friend.  In  361  a.  n.  he 
was  ordained  a  presbyter  by  his  father,  but  without  his 
consent.  After  nine  years  of  labor  at  Naziansus,  varied 
by  retreats  with  St.  Basil  to  the  desert  for  devotional  pur- 
pose*, by  contests  with  the  Arinns  and  with  Julian  the 
emperor,  his  school-follow  at  Athens,  pressed  by  Basil,  ho 
accepted  in  372  A.  d.  the  bishopric  of  Sa^tima,  but  remained 
at  Naiianxns  his  father's  coadjutor,  and  after  the  letter's 
death  (374)  as  administrator  of  the  see.  He  lived  (375- 
379)  in  retirement  at  Seleueia,  and  then  went  to  Constan- 
tinople to  contend  with  the  Arians  and  other  heretics ;  and 
there  his  eloquence  created  the  most  profound  effects,  and 
contributed  much  to  the  restonition  of  orthodoxy,  then  nn- 
popnlar  at  the  capital.  In  380  a.  n.  Theodosins  made  him 
oisoop  of  Constantinople,  and  in  381  the  first  oecumenical 
eonneil  of  Constantinople  oonflrmed  the  appointment,  al- 
though translations  from  one  see  to  another  were  then  un- 
canonical ;  and  in  ccnseqnenoe  of  the  opposition  thus  ex- 
cited he  soon  resigned  and  retired  to  his  native  town,  and 
in  389  d.  at  Nasianzus.  Gregory  was  a  man  of  sensitive, 
retiring  disposition,  averse  by  nature  to  active  life,  into 
which,  however,  he  was  impelled  by  consoientious  motives. 
His  honesty  and  piety  were  perfectly  sincere,  and  in  that 
sincerity  lay  his  power,  rather  than  in  great  mental  quali- 
ties. His  earnestness  often  led  him  to  the  use  of  severe 
language.  His  learning  was  great.  His  sermons,  letters, 
poems,  etc.  have  been  often  printed.  The  Benedictine  edi- 
tion of  Clemencet  (1  vol.,  1778:  2d  vol..  edited  by  Caillan, 
1842)  is  the  best.  (Sec  Ullmams'*  Oregorivt  ron  NanoKM, 
1825.) 

Greg'ory  If  ys'seii,  8  aitt,  b.  at  Caisarea,  in  Cappadooia, 

Srobably  about  331  A.  D.,  a  yonnger  brother  of  St.  Basil  the 
reat;  was  carefully  educated,  and  became  a  teacher  of 
rhetoric,  but  a  letter  (Epiet.  43)  from  Gregory  Nazianten 
caused  his  retnm  t»a  clerical  life,  and  in  372  he  was  con- 
secrated bishop  of  Nyssa  in  Cappadocia,  and  afterwards 
became  one  of  the  pillars  of  the  Eastern  Chureh.  D.  after 
394  A.  D.  His  writings,  which  fill  three  volumes,  are  doc- 
trinal and  practical  religious  treatises,  sermons  and  other 
addresses,  biographies,  letters,  etc.  He  is  one  of  the  ablest 
and  most  learned  of  the  Greek  Fathers.  A  good  complete 
edition  of  his  works  is  much  needed.  (See  Rupp's  mono- 
graph, 1834,  and  MAi,i.br's  essay,  1835.) 

Gregory  of  Tours  [originally  Genrgiv  FloretuiMt], 
Saixt,  b.  at  Arvemi  (now  Clermont),  chief  city  of  Auvergnc, 
about  540.  He  waa  of  a  noble  Roman  family,  and  after 
his  conversion  took  the  name  of  Gregory  out  of  regard  to 
his  mother's  grandfather,  the  bishop  of  Langres.  About 
573  he  became  bishop  of  Tours,  and  d.  there  Nov.  17,  594 
(some  say  595).  His  principal  work  is  A  Hielory  of  the 
Franks,  in  10  books,  wnich  has  earned  for  him  the  titlo  of 
"Father  of  French  history."  Other  works  of  his  are 
Mirae^ilorum  Libri  Dno,  Liber  de  Oloria  Cun/eetunua,  YitK 
Patrum,  De  Miraeidie  S.  Martini,  and  Frngmrntn  Commen' 
tariiin  Ptalmoe.    His  Latin  is  barbarous,  and  his  honesty 
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ii  eqiuilled  only  by  hi*  en>dnlit7.  The  best  edition  of  bia 
irorks  is  by  Rcik.vkt,  Paris,  1699;  reprodused  in  Hioas's 
Patnlogix  Lnlitue,  vol.  Izsi^  1868.  Of  monognphi  we 
have,  in  German,  LAbell  (1839)  and  Kries  (1839);  and 
in  French,  Ddpuy  (1351).  (See  Orefforvoa  TournmaSetHS 
Zeit,  J.  W.  LSbell,  2d  ed.  Leipsic,  1869.) 

B.  D.  HtTCHOOCE. 

Greg'orr  Thaninatnr'gas,  Saiht,  and  "wonder- 
mrker,"  of  heathen  parentage,  and  originally  eallod  Theo- 
iwnB,  was  b.  at  Ncoensarea,  in  Pontns,  about  210  A.  D.;  when 
fourteen  years  of  age  lost  his  father,  and  became  a  Chris- 
tian ;  in  231  fell  noder  the  influence  of  Origan  at  CsBsarea, 
in  Palestine,  and  in  235  went  with  him  from  there  to  Alex- 
andria ;  was  made  bishop  of  Neocnsarea  in  244,  when  there 
were  only  seventeen  Christians  in  the  plaoe,  and  d.  there 
in  270,  when,  as  it  mat  said,  there  were  only  seventeen 
persons  in  the  place  who  were  not  Christians.  His  biogra- 
pher, Gregory  of  Kyssa,  relates,  in  a  legendary  way,  the 
miracles  (ohiefly  of  exorcism)  which  he  was  said  to  hare 
performed.  His  principal  literary  work  is  A  Panegyrical 
Oration  on  Origen,  whose  peculiar  theological  opinions  he 
labored  to  establish  in  Pontos  and  Cappadocia.  He  also 
wrote  A  Metapkrate  on  Iks  Book  of  £iceU»ia*te»,  an  im- 
portant CoJi/euion  of  Faith,  and  some  other  pieces.  The 
best  edition  of  his  works  is  in  Hiosx's  Patrologim  Ormae, 
roL  X.  R.  D.  Hitchcock. 

Greg'orr  the  Illn'minator  [in  Armenian,  Lutavo- 
rxtcli],  Saixt,  and  apostle  of  Armenia,  in  regard  to  whom 
the  old  authorities  are  hardly  to  be  truited.  The  story  is, 
that  he  belonged  to  the  royal  family  of  the  Arsaoidse, 
who  nominally  ruled  Armenia  from  149  B.  c.  to  428 
A.  D. ;  that  he  was  born  about  258  &.  D. ;  that  his  father 
Anak,  having  assassinated  the  king,  Chosroes  L,  was 
put  to  death  with  all  his  .family  except  Gregory,  who, 
when  two  years  old,  was  taken  to  Ciesarea,  in  Cappadocia, 
where  he  was  brought  np  in  the  Christian  faith,  and  whence 
he  returned  as  a  missionary  to  Armenia  about  286  A.  D. ; 
that  he  baptised  the  king,  Tiridates,  in  289;  that  in  302, 
LeontiuB  of  Ctcsaroa  ordained  him  patriarch  of  the  Arme- 
nian Church;  that  in  331  he  retired  to  a  care,  and  lived 
oh  some  years  longer,  perhaps  till  442  A.  D.  His  JTnmiliei 
were  published  at  Constantinople  in  1737,  and  again  by 
the  Mechitarists  of  San  Lazaro  at  Venice  in  1837.  Many 
Prayert  in  the  Armenian  liturgy  and  thirty  Canon*  are  also 
ascribed  to  him.  (See  Hitt.  of  Armmia,  by  Moses  Cbore- 
SExaig,  written  about  the  middle  of  the  fifth  oentnry;  Acta 
Sauctomm,  Sept.  viii.  pp.  295-413 ;  and  Rev.  B.  0.  Ma- 
lan's  Life  and  Timca  of  S.  Gregory  the  Ttluminator,  traue- 
Intedfrom  the  Armenian,  1868.)  R.  D.  HiTCHCDCK. 

Greifenniierg,  town  of  Prnstia,  in  the  province  of 
Pomerania,  on  the  Rega.  It  has  manufactures  of  linen  and 
leather.     Pop.  5617. 

Greirenhagen,  town  of  Prussia,  in  the  province  of 
Pomerania,  on  the  Reglii.  It  has  large  oloth  manufaotnre* 
and  distilleries.     Pop.  6134. 

Greifs'wald)  town  of  Prussia,  in  the  province  of  Pom- 
erania, on  the  Ryk,  near  its  mouth.  It  lias  a  nniversity 
and  several  other  educational  institutions,  large  salt-works, 
and  manufactures  of  soap,  oil,  leather,  and  paper.  Pop. 
17,208. 

Greigt  post-tp.  of  Lewis  oo.,  N.  T.,  has  manafitetnm 
of  leather,  lumber,  paper,  paper-polp,  and  other  articles. 
It  has  a  wooden  railroad  7  miles  long,  and  abundant  water- 
power.     Pop.  2638. 

Grei'ner  (Joan),  b.  at  Philadelphia,  Pa.,  Sept.  14, 1810 ; 
removed  to  Ohio;  became  distinguished  as  a  temperance 
orator,  and  wrote  popular  Whig  eleotioneering  songs ;  State 
librarian  1845-51;  Indian  agent  1851-52;  acting  governor 
of  New  Mexico  1852 ;  was  a  snooessfnl  joumalist  of  Colum- 
bus and  Zanesrille,  0. ;  receirer  in  the  U.  S.  land-oflice, 
Santa  ¥6,  N.  M.,  1861-62;  sub-treasnrer  there  1862-66. 
D.  at  Toledo,  0.,  May  13, 1871. 

GreiZf  a  town  of  Central  Germany,  the  capital  of  the 
principality  of  Reuss-Greiz,  on  the  White  Eliter.  It  is  the 
residence  of  the  sovereign  prince,  and  has  a  fine  palace 
surrounded  by  beautiful  gardens.  It  has  considerable  manu- 
factures of  woollens,  and  large  breweries  and  distilleries. 
Pop.  11,582. 

Grena'da,  an  island  in  the  West  Indies,  a  colony  of 
Great  Britain,  situated  between  lat.  11°  68'  and  12°  30' N., 
and  Ion.  61°  20'  and  61°  35'  W.  Area,  133  square  miles. 
It  is  21  miles  long  and  12  broad.  Pop.  37,684.  It  is  of 
volcanic  origin  and  very  mountainous,  the  highest  peaks 
rising  to  an  elevation  of  3000  feet ;  but  it  is  very  beautiful 
and  fertile ;  cotton  and  sugar  are  the  principal  productions. 
The  chief  towns  are  St.  George  (the  cap.)  and  St.  Mark. 

Grenada*  eonnty  of  N.  Central  Mississippi.  Area,  375 
square  miles.  The  soil  is  fertile.  Corn  and  cotton  are 
produced.    The  eonnty  is  traversed  by  the  Mississippi 


Central  and  the  Mississippi  and  Tennessee  B.  Bs.  Cap. 
Grenada.     Pop.  10,571. 

Grenada*  oity,  eap.  of  Grenada  eo.,  Min.,  at  the  for- 
mer head  of  navigation  of  the  Tallabnsba  River,  and  at 
the  junction  of  the  New  Orleans  St.  Lonis  and  Chieago 
and  the  Mississippi  and  Tennessee  R.  Rs.,  the  latter  ex- 
tending to  Memphis.  It  has  6  chnrches,  2  hotels,  2  news- 
papers, 60  stares,  grist,  flour,  planing,  lumber,  and  railing 
mills,  and  is  an  important  business  centre.  It  is  compactly 
built,  and  the  population  has  greatly  increased  since  the 
oensus.    Pop.  1887.      J.  A.  SiaNAioo,  Ed.  "  SEirrnEL." 

Grenade  [Sp.  granada,  a  "pomegranate"],  a  small 
shell,  usually  of  iron,  charged  with  powder  and  thrown 
into  a  mass  of  attacking  troops  by  the  garrison.  They 
have  a  straight  fuse,  and  ara  thrown  by  hand  or  rolled  into 
the  tranch  by  a  wooden  trough  or  spont.  They  were  for- 
merly fired  from  a  musketoon. 

Grenadier'  [once  the  name  of  a  soldier  who  buried 
grenades],  in  some  armies  a  soldier  of  the  first  eompany  of 
a  battalion  of  foot-troops.  Grenadiers  are  chosen  ror  th<dr 
tall  statura  and  fine  appearance.  The  first  regiment  of 
British  foot-guards  is  called  the  Grenadier  Guards. 

Grenadines,  or  Grenadillcs,  a  group  of  small  isl- 
ands in  the  West  Indies,  belonging  to  Great  Britain  and 
extending  from  Grenada  to  St.  Vincent.  The  largest  are 
Carriacou  and  Bcgnia.     Total  pop.  3000. 

Grenard't  tp.  of  Iroqnois  co.,  HL    Pop.  541. 

Gren'nell  (Georoe),  LL.D.,  b.  at  Greenfield,  Mass., 
Dec.  25,  1786;  graduated  at  Dartmouth  1808;  became  a 
lawyer  1811 ;  prosecuting  attorney  of  Franklin  eo.,  Mass., 
1820-28;  State  senator  1824-27;  in  Congress  1829-39; 
probate  judge  1849-53;  and  afterwards  clerk  of  the  courts 
at  Greenfield.  He  was  the  first  to  propose  in  Congress  the 
recognition  of  the  independence  of^Hayti. 

Grenoble  [ana.  QratianopoUe^  town  of  France,  in  the 
department  of  Isire,  on  both  sides  of  the  IsSre,  which  is 
crossed  by  two  beautiful  bridges  and  oonfiued  within  ele- 
gant quays.  Grenoble  is  fortified,  and  celebrated  for  its 
manufactures  of  gloves,  liqueurs,  brandies,  and  perfumes. 
It  is  a  bishop's  see.    Pop.  42,660. 

Gren'Tllle*  county  of  Ontario,  Canada,  bordering  on 
the  St.  Lawrence,  and  for  judicial  purposes  united  with 
Leeds  CO.  Araa,  about  500  square  miles.  It  is  traversed 
by  the  Grand  Trunk  and  the  St.  Lawrence  and  Ottawa 
Railways,  Chief  town,  Presoott  Pop.  of  Leeds  and  Oren- 
ville  COS.,  including  BiookvUle,  57,912. 

Grenviile,  post-v.  and  tp.  of  Argentenil  oo.,  Qaebee, 
Canada,  on  the  Ottawa  River,  at  the  head  of  the  Longne 
Sault  Rapids  and  the  Granville  Canal.  (See  Caxals  or 
Cahada,  by  A.  J.  Rcsmll,  C.  B.)  Pop.  of  sob-disbiet* 
2223. 

Grenriile  (Gborsb),  b.  Oct.  14,  1712;  went  first  to 
Pariiament  in  1741 ;  treasurer  of  the  navy  1754 ;  was  a  sec- 
retary of  state  1762 ;  first  lord  of  the  admiralty  1762 ;  first 
lord  of  the  treasury  and  chancellor  of  the  exchequer  1763- 
65 ;  introduced  the  plan  for  taxing  the  colonies,  and  is  re- 
puted the  anther  of  the  Stamp  Act ;  was  an  able  statesman, 
but,  aeeording  to  Whig  authorities,  was  the  head  of  the 
wont  administration  Great  Britain  ever  knew.  Author  of 
Connierationt  on  Oommeree  and  Finmtef  (1767)  and  other 
writings.     D.  Nov.  24,  1770. 

GreuTille,  or  Granville  (Sir  Ricbabd),  a  relative  of 
Sir  W.  Raleigh,  b.  1540;  went  in  1656  to  light  the  Tartu 
in  Hungary ;  entered  Parliament,  was  knighted,  and  made 
high  sheriff  of  Corawull  1571 ;  assisted  Raleigh  in  planting 
the  Roanoke  colony  1585;  vice-admiral  1591;  attacked  a 
Spanish  fleet  of  53  vessels  with  only  5  ships ;  sunk  4  ships, 
and  after  being  twice  wounded  was  taken  prisoner,  and  d. 
soon  after  (1591). 

Greppo  (Louis),  b.  at  Ponilly,  near  Lyons,  Jan.  8, 1810, 
was  brought  up  as  a  silk-weaver,  and  elected  a  representa- 
tive for  Lyons  in  1848,  in  the  national  assembly,  when  he 
was  the  advocate  of  the  most  ultra-socialist  doctrines.  He 
was  arrested  on  the  coup  Sttat  of  Dec.  2, 1851,  and  ban- 
ished from  France,  bnt  he  returned  after  the  proclamation 
of  a  general  amnesty  in  1860.  Greppo  was  elected  again 
after  the  fall  of  the  empire.  FiLix  Adcaighe. 

Greah'am  (Sir  Thomas),  b.  in  Ijondon  1519:  wag  ap- 
prenticed to  his  nncle,  a  wealthy  mereer,  and  then  studied 
at  Gonrillo  Hall.  Cambridge;  succeeded  his  father  as  man- 
ager of  Henry  VIII. 's  finances ;  became  king's  factor  at 
Antwerp  1552;  was  knighted  1559;  founded  the  Royal 
Exchange,  London  (opened  1570),  and  the  Gresham  Col- 
lege, Loudon,  which  has  lectureships  on  physic,  divinity, 
geometry,  astronomy,  music,  law,  and  rhetoric.  He  also 
founded  eight  almshonses  and  many  other  charities.  D. 
in  Loudon  Nov.  21, 1579. 

Gret'na  Greens  *▼•>  or  rather  a  farmstead,  in  Dnmfinea- 
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■hire  in  Scotland,  near  the  Bngliah  frontier,  aoqnirad  at 
one  time  quite  a  onrions  celebrity.  The  English  lav  ao- 
knowledges  the  validity  of  a  marriage  if  it  ia  contracted 
hi  aeeordance  with  the  lawa  of  the  country  in  which  it 
has  taken  place.  Now,  the  Scotch  law  simply  demanded 
that  the  mutual  declaration  of  marriage  shall  be  exchanged 
in  presence  of  a  witness,  and  thus  it  became  fashionable 
for  young  couples  in  England,  to  whom  it  was  not  conve- 
atent  to  await  the  consent  of  their  parents,  the  pablica- 
tion  of  banns,  etc.,  to  run  away  to  Oretna  Qreen,  and  de- 
olare  their  marriage  in  the  presence  of  the  owner  of  the 
form,  who  was  a  blacksmith.  On  account  of  later  changes 
in  the  English  and  Scotch  marriage  laws  this  custom  has 
DOW  died  oat. 

Grease  (Jbah  Baptote),  b.  at  Toumns,  in  Bnrgnody, 
Aug.  21,  1725;  studied  first  with  Graudon  (or  Oromdon) 
at  Lyons ;  afterwards  at  Paris  and  at  Rome.  He  wa*  a 
genre-painter  of  domestic  scenes  or  incidents  of  af- 
fection, and  as  such  became  an  associate  of  the  French 
Academy  in  1755;  but  being  elected  a  member  in  1769 
as  a  genre-paintor,  his  single  historical  piece,  Severut  Rtp- 
rimandinji  hit  ton  Caracalla  (now  in  the  Louvre),  being 
disregarded,  he  resented  the  insult  and  retired  from  the 
Academy.  D.  in  Paris,  Mar.  21, 1R05.  The  best  known 
works  of  Oreuxe  are  The  Village  Bride,  The  Broken  Piteher, 
The  Little  Oirl  with  the  Dog,  which  engrftvings  have  made 
familiar.  His  pictures  are  in  great  demand  with  connois- 
seurs, and  command  high  prices,  the  Oirl  txnd  Dag  having 
been  sold  in  London  in  1832  for  $.1125.  The  charm  of  his 
pieces  is  in  their  color,  the  grace  of  the  grouping,  the  nat- 
uralness of  the  expression,  and  their  sensibility. 

0.  B.  Frothisobam. 

Greville  (Robert  Kate),  b.  at  Durham,  England,  in 
1794;  became  renowned  as  acryptogamio  botanist.  Author 
of  Scottith  On/ptogamie  Flora  (9  vols.,  1822-28),  a  work 
of  the  first  authority;  Flora  Edinentie  (1824) ;  Aim  Bri- 
tanniem  (1830);  and  was  joint  author  with  W.  J.  Hooker 
of  the  splendid  Ico»ee  Filietim  (1829-31).  D.at  Edinburgh 
Jane  4,  1866. 

GrfeTT  (FsAirfon  Paul  Jcle*),  b.  at  Mont-sons-Vau- 
drez,  department  of  Jura,  Aug.  15,  1813;  was  a  student  in 
law  when  he  took  an  active  part  in  the  three  days'  fight  of 
the  revolution  in  1830.  During  the  reign  of  Louis  Philippe 
he  often  pleaded  in  political  cases,  especially  for  two  friends 
of  Barbas  in  1839.  Or£vy  was  elected  representative  to 
the  national  assembly  in  1848,  and,  without  acting  with  the 
altra-radicals,  still  sat  on  the  benches  of  the  Montagne. 
Under  the  empire,  he  was  elected  hdlonnier  or  president  of 
the  lawyers'  corporation  of  Paris,  and  was  sent  a*  deputy 
to  the  Corps  Legislatif  by  the  department  of  Jura.  He 
aeted  there  as  a  moderate  republican,  which  character  he 
maintained  after  the  revolution  of  1870,  when  he  was  elect- 
ed again  to  the  national  assembly.        FiLix  Aucaiske. 

GreT>  connty  of  Ontario,  Canada,  8.  of  Oeorgiao  Bay. 
Area,  2321  square  miles.  Cattle,  grain,  and  timber  are 
produced.  There  are  North  and  South  ridings.  Cap. 
Owen  Sound.     Pop.  59,395. 

Grey,  tp.  of  Pahuki  co.,  Ark.    Pop.  704. 

Grey  (Charles),  second  earl.  b.  at  Fallowden.  Northnm- 
herland,  England,  Mar.  13, 1764 ;  was  educated  at  King's 
College,  Cambridge ;  entered  Parliament  as  a  Whig  1789 ; 
was  one  of  the  managers  of  the  Hastings  trial ;  was  an 
early  friend  of  parliamentary  reform ;  opposed  the  Irish 
union  1799;  became  (as  Lord  Howick)  first  lord  of  the 
admiralty  1806,  and  soon  succeeded  Fox  as  secretary  of 
foreign  affairs ;  carried  the  bill  for  abolishing  the  slave- 
trade  1806  ;  and  being  defeated  in  the  measure  for  abolish- 
ing the  oath  which  kept  Roman  Catholics  from  the  holding 
of  commissions  in  the  army  and  navy,  he  dissolved  the 
cabinet;  took  the  title  of  Earl  Grey  1807;  long  led  the 
Reform  party  in  opposition ;  was  again  premier  in  1830-32 
and  1832-34.  The  great  event  of  his  last  administration 
was  the  passage  of  the  Reform  Bill  of  1832.  D.  at  Howick 
House,  Northumberland,  July  17,  1845. 

Grey  (Sir  Qeoroe),  D.  C.  L.,  LL.D.,  K.  C.  B.,  b.  at 
Lisburn,  Ireland,  in  1812;  educated  at  Sandhurst  Military 
College,  and  entered  the  army,  from  which  he  soon  after 
retired,  and  in  1839  accompanied  an  exploring  expedition 
to  Australia,  receiving  the  appointment  of  governor  of 
South  Australia  in  1841,  which  position  he  bold  till  ap- 
pointed governor  of  New  Zealand  in  184B  ;  his  abilities  m 
this  capacity  being  acknowledged  in  1848  by  the  bestowal 
of  the  title  of  K.  C.  B.,  and  in  1854  by  his  advancement 
to  the  governorship  of  the  Cape  of  Good  Hope,  returning, 
however,  at  the  request  of  his  government,  to  New  Zealand 
In  1881,  where  he  contributed  to  the  suppression  of  the  in- 
surrection. In  1867  he  retnmed  to  England.  Among  his 
pnblished  works  are  Joumatt  of  Diemreni  in  Anttrnlia 
(1841 ) ;  Polj/neiian  Mythology  and  Tradition*  of  Kea  Zea- 


Und  (I85&);  Proverbial  Sayinge  of  the  Aneeeton  of  the 
If  em  Zealand  Race  (1858).  O.  C.  Simhohs. 

Grey  (Sir  Georob),  Bart.,  O.  C.  B.,  M.  A.,  b.  at  Gib- 
raltar May  11,  1799;  graduated  with  honors  at  Oriel,  Ox- 
ford ;  was  called  to  the  bar  at  Lincoln's  Inn  1826,  and  came 
to  the  baronetcy  1828;  entered  Parliament  1832;  under- 
secretary for  the  colonies  1834  and  1835-39:  jndge-adro- 
cate-general  1839—41 ;  chancellor  of  the  ducliy  of  Lancas- 
ter 1841  and  1859-61 ;  home  secretary  1846-52,  1855-58, 
and  1861-66 ;  colonial  secretary  1854-55 ;  was  made  privy 
councillor  1839,  and  G.  C.  B.  1849. 

Grey  (Hehrt  George),  third  earl,b.  Dec.  28, 1802;  was 
educated  at  Cambridge;  entered  Parliament  1826,  and  in 
the  same  year  was  called  to  the  bar;  was  ander-secretary 
for  the  eolonies  1830-33 ;  under-seantary  for  the  home  de- 
partment 1834;  was  sworn  of  the  privy  council  1835;  see- 
retary  at  war  1835-39;  came  to  nis  title  1845;  colonial 
secretary  1846-52 ;  has  been  lord  lieutenant  of  Northum- 
berland since  1847;  received  the  Garter  in  1663,  and  the 
grand  cross  of  SS.  Michael  and  George  1869.  Author  of 
The  Colonial  Policy  of  Hvmetfe  Admiwittration  (1853),  £«- 
eay  on  Parliamentary  Government  (1858). 

Grey  (Lady  Jane),  daughter  of  Henry  Grey,  duke  of 
Suffolk,  and  great-granddanghtcr  of  Henry  VII.  in  the 
female  line,  b.  at  Bradgate,  Leicesterehire,  1537;  married 
Lord  Guildford  Dndley,  son  of  the  duke  of  Northumber- 
land, in  1553,  having  already,  under  the  tutelage  of  Ascham 
and  Aylmer,  bishop  of  London,  acquired  a  good  know- 
ledge of  Greek,  Latin,  French,  and  Italian,  and  such  pro- 
ficiency in  the  Oriental  languages  as  caused  her  to  be  re- 
garded as  a  prodigy  of  learning,  while  her  piety  and  excel- 
lence of  disposition  were  equally  remarkable.  Edward 
VI.,  persuaded  by  Lady  Jane's  father  and  father-in-law, 
had  set  aside  the  claims  of  his  sisters  and  declared  Lady 
Jane  his  successor.  Accordingly,  after  much  persuasion, 
■he  reluctantly  assented,  and  was  proclaimed  queen  July 
10,  )55.1.  Ten  days  later  Queen  Mary  was  proclaimed, 
and  Lady  Jane  and  her  husband  were  confined  in  the 
Tower.  Nov.  30  she  was  tried  for  treason  at  the  Guildhall, 
and  pleaded  guilty,  and  on  Feb.  12,  1554,  she  and  her  hus- 
band were  beheaded,  chiefly,  it  is  believed,  on  account  of 
the  fact  that  Sufi'olk  bad  rashly  taken  arms  against  Queen 
Mary  in  his  daughter's  behalf. 

Grey  (Zacbary),  LL.D.,  b.  in  Yorkshire,  England, 
1687;  was  educated  at  Jesn*  College  and  Trinity  Hall, 
Cambridge ;  became  an  Anglican  clergyman ;  d.  at  Ampt- 
hill  Nov.  25,  1766.  Chiefly  remembered  for  his  edition  of 
Hudibrat,  with  copioiu  notes  (1744-52),  and  his  valuable 
Examination  of  Jfeal'e  Hielory  of  the  Puritant  (1736-39). 
He  also  wrote  a  Defence  of  Ancient  and  Modem  Hietoriana 
(1725-30),  7%«ilfi»i«»  ofDUeenteriNnlland  Void  (1725), 
and  many  smaller  works,  chiefly  violent  polemics. 

Greyfriars.    See  Franciscans. 

Grey'honnd,  a  remarkable  variety,  or  group  of  varia- 
tios,  of  the  domestic  dog,  distinguished  chiefly  by  slender, 
graceful  build,  quick  sight,  and  great  speed  in  the  chase. 
In  other  points  there  is  much  lack  of  uniformity.  For  ex- 
ample, in  India  there  are  long-haired  and  even  shaggy 
greyhonnds,  while  China  and  Turkey  have  breeds  with  no 
hair,  or  next  to  none.  Scotland,  Ireland,  and  Russia  have 
stocks  of  the  greyhonnd  which  are  keen  of  scent,  but  most 
greyhonnds  are  very  deficient  in  this  respect,  and  follow 
the  game  by  sight  alone.  Some  strains  are  of  very  large 
site  and  treacherous  disposition,  while  the  little  Italian 
greyhound  is  a  gentle  household  pet.  While  the  celebrated 
dog  Gelert,  a  greyhound  whose  mythus  is  found  in  the 
folk-lore  of  several  nations,  was  a  most  faithful  servant, 
with  bat  few  exceptions  his  modem  representatives  are 
ttnintelligent,  and  do  not  attach  themselves  strongly  to  any 
master.  The  greyhounds  of  the  present  day  are  descend- 
ants of  a  long  line  of  clearly-marked  ancestry.  Celtic, 
Teutonic,  Latin,  Greek,  Persian,  Indian,  Egyptian,  and 
Chinese  literatnre  and  tradition  testify  to  the  antiquity  of 
the  race,  which  has  of  late  been  much  modified  by  crossing 
with  other  breeds. 

Grey'lock,  the  highest  point  of  land  in  Massachusetts, 
is  in  the  town  of  Adams,  Berkshire  oo.  It  is  the  principal 
eminence  of  Raddle  Mountain.  Its  height  is  3505  feet. 
The  sides  of  Greylock  are  covered  with  forests. 

Grey  lYnns*    See  Charity,  Sisters  or. 

Grey'town,  or  San  Juan  de  Nicara^a,  a  seaport 
of  the  Mosquito  Territory,  Nicaragua,  Central  America,  on 
the  river  San  Juan;  lat.  10°  55'  N.,  Ion.  83°  43'  W. 

Grid'Iey,  post-v.  and  tp.  of  McLean  co.,  111.,  on  the 
Toledo  Peoria  and  Warsaw  R.  R.  It  has  3  chnrches,  2 
elevators,  1  school-house,  primary  and  grammar  school,  8 
stores,  and  12  other  places  of  business  of  various  kinds, 
and  2  weekly  newspapers.     Pop.  of  tp.  1709. 

Geo.  W.  Kent,  £o.  "  Qbidlet  MonTOB.'' 
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Gridler  (Charubs  V.),  V.  8.  N.,  b.  in  IndiMia;  sod- 

uated  at  the  N&val  Academy  in  1883 ;  beoame  a  maiter  in 
1866,  a  lieutenant  in  1867,  alieutenant-ooinuaDder  in  1868; 
aerved  in  the  Oneida  at  the  battle  of  Mobile  Bay  (Aug.  6, 
I8ril),and  ia  thua  {iivorably  mentioned  in  the  official  report 
of  the  czcontire  officer  of  that  Teasel :  "  The  conduct  of 
Acting  Ensign  Charles  V.  Gridley  is  Iwyond  all  praise. 
He  bad  charge  of  the  mastar's  diTision,  and  assisted  in 
oonning  the  ahip  from  the  top-gallant  forecastle." 

FoxHALL  A.  Parker. 

Gridley  (Jbrexy),  brother  of  Richard,  b.  at  Boaton, 
Mass.,  Har.  10, 1702;  graduated  172i  at  Harvard;  beoame 
distingoiahed  aa  a  lawyer,  scholar,  and  oocasional  preacher ; 
was  attorney-general  of  Massacliusctta,  diitinguiabed  for 
his  opposition  to  James  Otis;  was  nerortholcss  highly  re- 
spcotod  for  his  patriotism  and  virtue.  D.  at  BrooUine, 
Mass.,  Sept.  10,  1767. 

Gridley  (Mi^.-Oen.  Riorard),  b.  at  Canton,  Mass., 
1711.  He  was  chief  of  the  corps  of  engineers  in  the  re- 
duction of  Louisburg  in  1745 ;  was  raised  to  the  position  of 
colonel  of  infantry  in  176S ;  was  instrumental  in  planning 
the  fortifications  around  Lake  George.  In  compensation 
for  his  services  rendered  at  the  taking  of  Quebec,  the  Brit- 
ish government  presented  him  Magdalen  Island,  with  half- 
pay,  which  remained  permanent  through  life ;  was  wounded 
at  Bunker's  Hill,  and  appointed  major-general  by  the  pro- 
vincial Congress  Sept.  20,  1775.  D.  at  Stoughton,  Mass., 
June  20,  1796. 

Grier  (Robbrt),  b.  in  Columbia  co..  Go.,  1 779,  was  famous 
in  Georgia,  South  Carolina,  North  Carolina,  and  Alabama 
as  an  almanac-maker  for  nearly  half  a  century.  The  Oner 
Almanac  is  still  published.     D.  May  4,  1848. 

Grier  (Robert  Cooper),  b.  in  Cumberland  co..  Pa.,  Mar. 
5.  17it+:  graduated  from  Dickinson  College  in  1813;  was 
taught  classics  by  his  father,  who  was  a  thoroagh  scholar 
and  clergyman ;  commenced  the  study  of  law  in  1815 ;  was 
the  recipient  soon  of  a  large  practice.  In  1846  Pres.  Polk 
appointed  him  one  of  the  justices  of  the  U.  S.  Supreme 
Court.  J>.  at  Philadelphia  Sept.  26,  1870. 
'  Grier  (William  N.)>  b.  in  Pennsylvania  in  1813;  grad- 
uat«d  at  the  IT.  S.  Military  Academy  1835,  and  appointed 
a  brevet  second  lieutenant  of  dragoons  in  the  army,  receiv- 
ing his  full  commission  the  following  year.  Prior  to  the 
civil  war  hia  service  was  almost  constant  with  his  regi- 
ment on  the  frontier,  being  frequently  engaged  with  hos- 
tile Indians.  On  the  outbreak  of  war,  Grier,  then  a  major, 
was  assigned  to  duty  with  the  Army  of  the  Potomac  as  act- 
ing inspector-general,  bnt  in  the  Virginia  Peninsula  oam- 
paign  of  1862  commanded  bis  regiment.  In  1863  he  was 
appointed  chief  mustering  and  disbursing  officer  of  the 
State  of  Iowa,  on  which  duty  he  continued  till  1865,  when 
he  was  appointed  to  similar  dnty  in  Pennsylvania.  In 
1870  he  retired  from  active  lervioe.  Q.  C.  SimiORg. 

Grl'ersOB  (Brmakir  H.),  b.  at  Pittsbnrg,  Pa.,  July, 
1837 ;  removed  at  an  early  age  to  Ohio,  and  subsequently 
to  Illinois.  During  the  oivil  war  he  aerved  on  the  staff  of 
Gen.  Prentiss ;  was-  major,  subsequently  colonel,  6th  Illi- 
nois Cavalry  ;  appointed  brigadier-general  of  volunteers  in 
1863,  and  m^jor-general  1865.  Hia  services  as  a  cavalry 
leader  were  conapicnons,  as  snch  condueting  many  import- 
ant and  aucoessful  operations,  raids,  expeditions,  etc.  In 
July,  1866,  he  was  selected  as  oolonel  of  the  10th  V.  8.  Cav- 
alry, which  position  he  still  retains.  G.  C.  Simioirg. 

Griegndach  (JoBAini  Jakob),  was  b.  at  Bntabach  Jan. 
4,  1745;  studied  theology  at  the  universities  of  Tttbingen, 
Halle,  and  Leipsic;  travelled  in  1769  and  1770  through 
Holland,  England,  and  France,  and  was  appointed  pro- 
fessor in  theology  at  the  tlnivcrsity  of  Jena  in  1776 ;  which 
office  ho  held  till  his  death.  Mar.  24, 1812.  After  finishing 
the  ordinary  course  of  theology,  he  devoted  himself  almost 
exclusively  for  many  years  to  critical  researches  concern- 
ing the  texts  of  the  books  of  the  New  Testament,  the  re- 
sult of  which  was  his  edition  of  the  New  Testament  (Halle, 
1775-77),  which,  properly  speaking,  was  the  first  critical 
edition  ever  given,  and  whicb  has  been  reprinted  since  in 
many  editions.  His  works  on  other  theological  subjects  are 
of  less  importance,  though  hia  PoptilUre  Dogmatik  (1779) 
reached  four  editions. 

Grirfenfeld  (Piter)  was  bom  at  Copenhagen,  Den- 
mark, in  1635.  lie  was  the  son  of  a  wine-dealer,  and  his 
family  name  was  SrnuMAcnRK.  He  early  came  into  the 
service  of  Bishop  Swane  as  private  secretary ;  and  as  Swane 
played  a  very  conspicuous  part  in  the  Danish  revolution 
of  1660,  by  which  the  power  of  the  nobility  was  broken 
and  the  oonstitntion  of  the  kingdom  changed  into  an  abso- 
lute monarchy,  a  way  wns  thus  opened  for  the  talent  and 
ambition  of  the  young  Schumacher.  The  bishop  recom- 
mended him  to  the  king,  Frederick  III,,  who  employed 
him  in  several  responsible  positions  in  the  government  of- 


fices. He  was  the  aathor  of  Ltx  Hegia  Z>ani«i,  promul- 
gated Nov.  17,  1665.  On  his  dMtbb«d  Frederick  III.  said 
to  hia  son  and  successor,  oonMrning Sobomooher :  "Give 
him  power,  but  do  it  slowly ;"  but  it  was  not  in  the  cha- 
racter of  Christian  V.  to  do  anything  slowly.  In  the  lame 
year  be  became  king  (1670)  Schumacher  was  ennobled  un- 
der the  name  of  Griffenfeld ;  in  1673  he  was  made  a  count 
and  chancellor  of  the  realm;  in  1674,  president  of  the  su- 
preme court  and  chancellor  of  the  university.  The  king 
bad  great  confidence  in  him,  and  his  talents  were  noticed 
and  respeoted  at  the  courts  of  France  and  England.  But 
his  policy  was  in  utter  opposition  to  that  of  the  court,  and 
even  to  that  of  the  king.  The  dynasty  of  Oldenburg,  de- 
scending from  Germany,  always  marrying  into  German 
families,  and  often  holding  German  possessions,  or  at  least 
claims  of  succession,  never  became  truly  Danish.  It  wished 
to  take  rank  among  German  sovereigns  and  to  make  Den- 
mark a  German  power.  The  personal  sympathy  of  the  in- 
dividuals and  the  traditional  ambition  of  the  family  cen- 
tred in  Germany.  Now,  the  king  wished  to  wage  a  war, 
for  war  belonged  to  the  dignity  of  a  king,  as  hunting  to 
that  of  a  nobleman ;  and  the  war  had  to  be  made  in  close 
alliance  with  the  German  powers,  and  against  Sweden. 
Grifi°enfcld  objected  that  Denmark  was  too  exhausted  to 
carry  on  a  war  with  any  degree  of  vigor ;  that  Sweden  was 
Denmark's  only  natural  ally,  with  which  it  would  be  foolish 
to  quarrel ;  and  finally,  that  at  this  moment  Sweden  was  too 
powerful,  on  account  of  its  allianoe  with  France,  to  be  at- 
tacked with  any  prospect  of  cnccess.  He  was  overruled, 
and  war  was  declared  against  Sweden.  He  then  proposed 
to  attack  those  provinces  on  the  other  side  of  the  Sound 
which  Sweden  had  taken  from  Denmark  in  1660,  and  whoso 
population  still  clung  to  Denmark  with  great  affection ; 
while  the  king  and  the  court  liked  better  to  attack  Pom- 
crania  and  the  other  possessions  which  Sweden  had  held  in 
Germany  since  the  "Thirty  Years'  war.  He  was  overruled 
in  this  too ;  and  it  was  easy  to  foresee  that  a  minister  so 
utterly  in  opposition  to  the  instincts  and  traditions  of  an 
absolute  monarch  would  not  keep  his  place  for  a  long  while, 
the  more  as  he  was  himself  rather  hilugbty  and  incautious. 
One  day  in  1676  befell  out  with  the  king,  and  the  courtiers 
hastened  to  have  him  bereft  of  his  honors  and  put  in  prison. 
Some  days  after  the  king  missed  him  badly,  and  the  alarmed 
courtiers  had  him  sent  1000  miles  away,  to  Munkholm,  a 
lonely  rock-fortress  in  the  fiord  of  Trondhjem.  The  king 
soon  forgot  him,  and  be  remained  imprisoned  for  twenty- 
three  years.  D.  Hay  1 1, 1699,  a  martyr  for  common  sense, 
the  victim  of  a  whim.  Clchens  Peterscii. 

Griffin  [Gr.  yp<'4']i  *  fabulous  monster,  having  the  body 
and  legs  of  a  lion,  joined  to  the  back,  wings,  and  often  the 
feet  of  the  eagle.  It  was  believed,  indeed,  to  be  the  off- 
spring of  the  eagle  and  the  lion.  Learned  writers,  even 
after  the  revival  of  European  learning,  asserted  its  exist- 
ence. Aristeos,  a  very  ancient  Greek  poet,  is  credited  with 
being  the  first  to  mention  the  griffin.  WatohAilness,  swift- 
ness, and  strength  were  its  most  marked  charaotera.  It  U 
a  common  heraldie  bearing. 

Griffin,  tp.  of  Conway  oo..  Ark.    Pop.  458, 

Griffin,  tp.  of  Pope  oo..  Ark.    Pop.  479. 

Griffin,  post-v.,  cap.  of  Spalding  co.,  Ga.,  40  miles  S. 
of  Atlanta,  on  the  Maoon  and  Western  division  of  the  Cen- 
tral R.  R.  It  has  1  national  bank,  2  savings  banks,  2  daily 
newspapers,  7  ehnrahes,  male  and  female  colleges,  free 
sohoole,  1  fbmitnre-faotory,  and  1  carriage  roannfaotory. 
A  mineral  spring  of  eulphnr  water  haa  leeently  been  dii- 
oorered.  It  is  a  summer  resort  for  planters  of  Sonth-weet- 
em  Georgia.  Prineipal  business,  cotton.  The  annual  re- 
ceipts vary  from  25,000  to  45,000  bales.  Pop.  of  distriot, 
3421.  A.  M.  SpEian're,  En.  "Daily  News." 

Griffin  (CHARLEti),  b.  in  Ohio  1826:  graduated  at  Weit 
Point  1S47  ;  entered  the  army  as  brevet  second  lieutenaiit 
of  artillery,  and  served  in  the  war  with  Mexico  1847-48; 
became  a  second  lieotenant  in  Oct.,  1847,  and  first  lieuten- 
ant June,  1849,  aerving  on  frontier  duty  and  againat  hos- 
tile Indians.  Appointed  captain  in  1861,  ho  served  during 
the  oivil  war  at  the  first  battle  of  Bull  Run,  being  bravetted 
major  for  gallant  conduct.  Promoted  to  be  brigadier-gen- 
eral of  volunteers  June,  1862,  he  commauded  a  brigade  in 
the  Tirginia  Peninsular  campaign,  and  diatingoiahed  him- 
self at  Yorktown,  Gaines's  Mill,  Malvern  Hill,  etc.,  and 
subsequently  in  the  scoond  battlo  of  Bull  Run  and  at  An- 
tietam.  In  the  Rappahannock  campaign  he  commanded  a 
division  at  the  battle  of  Fredericksburg,  Deo.,  1862,  at 
Chanoellorsville,  May,  ISK),  and  at  Spottsylvaoia,  assault 
and  siege  of  Petersburg,  and  the  various  battles  of  the 
final  campaign,  1864-65.  For  conspicuous  gallantry  in 
this  latter  oarapaign  he  was  brevotted  miyor-general  of 
volunteers.  Placed  in  command  of  the  5th  army  eOip* 
Apr.  1, 1865,  he  was  appointed  one  of  the  commissioners 
to  carry  out  the  terms  of  the  surrender  of  Gen.  Lee  at  Ap* 
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pomsttox  Canrt-hense  Apr.  9,  I86S.  Being  ranatered  oat 
of  the  volunteer  servioa  Mar.,  1866,  he  waa  in  Joly  follow- 
ing appointed  colonel  SSth  Infantry,  and  commanded  mili- 
tary distriota  in  TexM  and  Loniaiana.  D.  at  Qalreston, 
Tex.,  Sept.  15,  1867.  O.  C.  Bimiom. 

Griffin  (Crni-a),  b.  in  Virginia  1749;  educated  in  Eng- 
land, and  beoame  oonneotcd  with  a  noble  family  there  by 
marriage ;  a  member  of  the  Virginia  legialature ;  member 
of  the  old  Congress  in  1 778-81  and  1787-88,  and  became 
its  president  in  1783;  elected  president  of  the  aupreme 
court  of  admiralty ;  held  the  omee  of  judge  of  the  U.  S. 
district  court  for  Virginia  from  1789  until  his  death,  which 
occurred  at  Yorktown,  Va.,  Dec  14,  1810. 

Griffia  (EowiiRD  Dorh),  D.  D.,  a  pulpit-orator  of  com- 
manding power,  was  b.  at  East  Haddam,  Conn.,  Jan.  6, 
1770;  graduated  at  Yale  1790;  waa  settled  at  New  Hart- 
ford, Conn.,  from  1796  to  1801,  at  Newark,  N.  J.,  from 
1801  to  1809 ;  was  professor  of  sacred  rhetoric  in  Andover 
Seminary  from  1809  to  1811 ;  was  settled  in  Boston,  Mass. 
(Park  Street  church),  from  1811  to  1815;  at  Newark  again 
from  1816  to  1821 ;  was  president  of  Williams  CoUeg*  nvm 
1831  to  1836;  and  d.  at  Newark,  N.  J.,  Not.  8, 1837.  He 
published  sereral  works,  the  most  noted  of  which  i«  %  Conrt 
of  Leetm-m  t'n  Park  Stmt  Ckunk  ( 1813).  Sixty  of  his  ser- 
mons, with  a  biography  prefixed,  were  published  in  3  roll. 
by  Dr.  William  B.  Spragne  in  1838.      R.  D.  HiToacoOK. 

Griffin  (Bzra  Leonard),  M.  D.,  b.  at  Hillsboro',  N.  H., 
Sept.  21,  1821;  educated  at  Dartmouth  College;  took  his 
medical  degree  (1848)  at  Berkshire  Medical  College,  Fitts- 
ficld,  Mass. ;  rcmored  to  Fond  da  Lae,  Wis. ;  became  in 
1875  pres.  of  Fond  da  Lao  County  Medical  Society,  and 
in  1873  Tioc-president  of  the  State  Medical  Association. 
Author  of  professional  papers^  biographical  memoirs,  etc. 

Griffin  (Okralo  Josepb),  b.  at  Limerick,  Ireland,  Dec. 
12, 1803 ;  went  in  1823  to  London  with  a  view  of  becoming 
a  dramatist,  but  the  failure  to  dispose  of  his  tragedies  Ag- 
uire  and  GinippuM  obliged  him  to  become  a  writer  for  period- 
icals. His  Holland  Tide  (1826);  TaUto/lhe  Mututer  Fati- 
mU  (1827);  The  Colleen  Barni  (1828);  Tht  Inmuion;  Th* 
Jii'vaUj  The  Duke  of  UonmoHth,  and  other  novels  were 
very  successful  and  meritorious  works.  He  also  published 
some  good  poetry.  In  1838  he  became  a  poetulaot  of  tbc 
Christian  Brothers,  and  took  the  name  of  Brother  Joseph. 
D.  at  the  North  Cork  monastery,  Ireland,  June  12,  1810. 
His  Life  has  been  written  by  bis  brother. 

Griffin  (Gildbbot  W.),  A.  M.,  Ph.  D.,  b.  in  Louisville, 
Ky.,  Mar.  6, 1840;  was  educated  at  the  University  of  Louis- 
ville; and  in  1861  was  admitted  to  the  practice  of  law,  and 
after  some  years  of  professional  labor  became  one  of  tho 
editors  of  the  Louisville  Indtatrial  and  Commtrcial  OoMett; 
and  was  for  a  time  literary  and  dramatic  critic  on  the  staff  of 
the  Louisville  Journal.  Mr.  Griffin  published  in  1869  a  bio- 
graphical sketch  of  G.  D.  Prentice;  edited  the  subsequent 
revised  edition  of  PreHticeana,  in  which  he  wrote  the  Life 
of  Prentice,  which  ho  afterwards  rewmte  and  enlarged ; 
was  V.  S.  consul  at  Copenhagen  1871-74.  Author  of  a 
Life  of  C.  S.  Todd  (1873);  Danith  Day,  (1874);  A  Vint 
to  Strafford  (1875);  has  contributed  largely  to  periodical 
literature,  and  delivered  a  lecture  upon  literary  and  other 
subjects ;  is  a  fellow  of  the  Royal  Society  of  Antiquaries^ 
Copenhagen. 

Griffin  (Hahiltom),  M.  D.,  b.  at  Louisville,  Ky.,  Sept. 
21,  1832;  was  educated  at  South  Hanover  College,  and 
took  his  medical  degree  at  the  University  of  Louisville, 
1857;  became  a  fellow  of  the  College  of  Physicians  and 
Burgeons  1858 ;  professor  of  materia  medica  .and  thera- 
peutics in  Baker  University,  Leavenworth,  Kan.,  1859; 
■nrgeon  in  the  Confederate  service  1862-65;  resumed  prac- 
tice at  Louisville  1865;  beoame  in  1873  one  of  the  physi- 
eisas  of  the  city  hospital.  Author  of  Lecluret  on  Materia 
Medica  and  TherapeiUice  and  many  soientifio  papers. 

Griffith  (Walter  Soott),  b.  in  New  York  City  July  22, 
1808;  removed  in  early  youth  to  Western  New  York;  en- 
tered bnsiness-life  in  BAohester,  where  he  beoame  a  snc- 
oeesfnl  wholesale  merohant;  assumed  in  1842  the  extensive 
bnt  ambariMsed  forwarding  business  of  hii  fetber,  and  re- 
moved to  New  York ;  was  the  founder  and  first  president 
(186(^72)  of  the  Home  Life  Insurance  Co.  of  Brooklyn, 
N.  Y. ;  director  in  various  savings  banks  of  Brooklyn; 
WHS  for  some  vears  secretary  of  the  Prospect  Park  com- 
mission ;  a  nscful  and  influential  member  of  the  State  legis- 
lature and  the  New  York  Chamber  of  Commerce,  of  which 
in  1870  he  became  second  vice-president ;  was  prominent 
in  the  work  of  the  Christian  Commission,  the  American 
Board  of  Commissioners  for  Foreign  Missions,  and  various 
other  benevolent  and  business  enterprises.  D.  at  Brook- 
lyn, N.  v..  Nov.  23,  1872. 

Gririith  (Williah),  b.  in  England  in  1810;  studied  at 
the  London  University ;  went  to  India  in  1832  as  an  as- 


sistant surgeon ;  was  a  government  eolleotor  of  plants  and 
birds  in  Tenasserim,  Assam,  Bootan,  Afghanistan,  and 
Malaoea,  whore  he  d.  Feb.  9,  1845.  The  name  GriffiiUa 
has  been  given  to  a  genua  of  nbiaoaoos  plant*. 

Grirfitts  (Samitel  Powell),  M.  D.,  b.  at  Philadelphia, 
Pa.,  July  21,  1759;  graduated  f^om  tho  College  of  Phila- 
delphia, and  pursued  the  study  of  medicine  abroad  for 
three  years;  returned  to  Philadelphia  and  commenced 
practice ;  was  chosen  vice-president  of  the  College  of  Phy- 
sicians in  1817,  and  held  that  office  until  bis  death;  be- 
came professor  of  materia  medloa  in  the  University  of 
Pennsylvania  from  1792-96.  He  rendered  efficient  aid 
during  the  terrible  pestilence  of  1793  and  the  epidemics  of 
1797-99, 1802,  and  1805;  and  was  instrumental  in  relieving 
the  sulTering  and  wants  of  the  French  immigrant*  from  St. 
Domingo  in  179.S-94.  Author  of  several  articles  on  hy- 
giene, etc.    D.  at  Philadelphia  May  12,  1826. 

Griggs,  tp.  of  Van  Buren  eo..  Ark.     Pop.  593. 

GriKgg'ville,  post-v.  and  tp.  of  Pike  co..  III.,  30  miles 
E.  of  Hannibal,  4  miles  W.  of  the  Illinois  Kiver,  on  the 
Hannibal  and  Naples  It.  R.  It  has  a  national  bank,  a 
newspaper,  a  public  library  of  about  2000  volumes,  a  car- 
riage and  wagon  manufactory,  1  large  flouring-mill,  1  bar- 
row and  1  plough  manufactory,  3  churches,  2  large  hotels, 
1  wholesale  dry-goods  house,  15  stores,  a  good  school,  and 
a  silver-plating  manufactory.  Pop.  of  v.  1456  ;  of  tp.  2645. 

B.  L.  Stbother,  Ed.  "The  GRiaasviLLE  RErLECrOR." 

Grigorio'pol,  town  of  Russia,  in  the  government  of 
Kherson,  on  the  Dniester,  waa  founded  by  a  colony  of  Ar- 
menian settlers  in  1793,  who  are  mostly  engaged  in  the 
cultivation  and  manufactore  of  silk.     Pop.  6477. 

Grig'aby  (Huoh  Blair),  LL.D.,b.  at  Norfolk,  Va.,  1806; 
became  chancellor  of  William  and  Mary  College  in  1871. 
He  held  the  position  of  member  of  the  Virginia  Convention 
of  1829—30,  respecting  which  he  delivered  an  address  in 
1853  before  the  Virginia  Historical  Society,  was  a  contrib- 
utor to  the  Southern  Literary  Meeeenger^  etc. 

Grill'parzer  (Frasx),  b.  at  Vienna  Jan.  15, 1791 ;  spent 
his  life  in  a  quiet  way  in  his  native  city,  whore  for  many 
years  be  lield  a  position  in  the  imperial  archives.  D.  Jan. 
20, 1872.  In  1816  he  brought  his  famous  tragedy  Die  Ah*- 
frau  ("The  Grandmother")  on  tho  stage,  and  at  once  he 
became  the  hero  of  the  German  theatre,  a  rival  uf  Kotiebue. 
Die  Ahnfruu  is  one  of  the  wildest,  most  absurd,  and  most 
disgusting  productions  of  the  romantic  school.  It  was  the 
delight  of  toe  stupid  mass  of  theatre-goers,  who  in  this  pieco 
saw  their  own  crude  and  senseless  superstitions  treated  as 
deep,  philosophical  ideas.  But  among  people  of  culture 
and  taste  it  threw  such  a  disgrace  on  the  author's  name 
that  fifty  years  had  to  pass  by  before  the  eminent  merits 
of  his  later  works  became  fully  acknowledged.  He  himself 
must  have  felt  that  he  had  made  a  mistake,  for,  although 
there  still  linger  some  faint  vestiges  of  his  early  infatua- 
tions in  KSnig  Ottokar't  Glilck  uiid  Ende  (1825)  and  Me- 
lusina  (1833),  in  all  his  chief  works,  Sappho  (1819),  Medea 
(1822),  Dee  Meeret  nnd  der  Liebe  Welten  ("Hero  and  Lo- 
ander")  (1840),  and  Sether  (a  fragment),  he  throw  off  all 
allegiance  to  the  ideas  of  tho  romantic  school,  and  pursned 
an  almost  opposite  direction.  Goethe's  Iphigenie  became 
his  model.  For  Grillparier  was  not  an  original  genius.  He 
has  created  no  types.  But  be  had  a  talent  of  great  power 
and  perfect  education,  and  tho  vein  which  Goethe  had  found 
be  worked  out  with  eminent  auooess.  There  is  in  Goethe's 
Iphigenie  a  repose  in  the  representation  even  of  the  strongest 
passions,  and  a  simplicity  in  the  expression  even  of  the  pro- 
roundest  thoughts,  which  Grillparier  never  has  attained; 
but  he  nndentood  bow  to  communicate  to  the  Greek  statne, 
without  hurting  it*  antique  character,  a  life  whose  warm 
pulsations  charm  us  and  excite  our  deepest  sympathy,  and 
the  perfect  clearness  and  sweet  gracefulness  of  his  diction 
make  us  forget  the  intricacies  and  subtleties  of  his  ideas. 

Clehehb  Petersen. 

GrimaI'di,  an  old  Ouelphio  family  of  Italy,  whose  prin- 
cipal seat  was  at  Genoa.  They  traced  their  origin  to  one 
Grimoald  (d.  714),  major-domo  to  Childebert  IIL  (683-711), 
Merovingian  king  of  Neustria  and  Burgundy.  The  Gri- 
maldi  were  long  (980-1731)  princes  of  Monaco,  but  on  the 
extinction  of  the  male  line  of  the  princely  house  the  title 
passed  to  the  Goyen-Matignon  line;  and  at  present  (1375) 
the  princes  of  Monaco  still  bear  the  name  Grimaldi,  though 
not  of  the  direct  male  line.  The  name  tiecame  a  common 
one  in  Italy,  as  well  as  France  and  Spain ;  and  many  poets, 
artists,  scholars,  churchmen,  nobles,  generals,  and  admirals 
bore  this  name  in  the  Middle  Ages. 

Grimes,  connty  of  B.  E.  Central  Texas.  Area,  902 
square  miles.  It  is  extremely  fertile,  consisting  partly  of 
prairie  and  partly  of  timber  land.  Live-stock,  corn,  cotton, 
and  lumber  are  staple  products.  It  is  traversed  by  the  Texas 
Central  R.  R.     Cap.  Anderson.     Pop.  13,218. 
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Grinea  (Jakes  Wiuoic),  LL.D.,  b.  in  Deeriog,  HiUeboro' 
eo.,  N.  H.,  Oet.  20,  1816 ;  d.  at  Bnrlington,  la.,  F«b.  7, 1872. 
The  yonngest  of  eight  ohildreo,  and  of  Bootch-Iriah  extrao- 
tion,  be  entered  Dartmouth  College  Aug.,  1832 ;  commenoed 
the  study  of  law  in  Feb.,  1835,  with  Jamei  Walker  atPeter- 
boro',  N.  H, ;  settled  at  Burlington  (now  in  Iowa,  then  in 
the  "  Blaek  Hawk  Purohaie,"  which  was  attached  to  the 
Territory  of  Uiebigan)  May,  1836,  and  engaged  in  the 

?iraotice  of  law,  in  which  he  was  highly  successful;  for 
welre  years  (1841-53)  was  partner  with  Henry  W.  Btarr. 
His  first  public  service  was  as  secretary  to  an  Indian  com- 
mission held  at  Rock  Island,  Sept  27, 1836,  at  which  the 
Sacs  and  Foxes  relinquished  by  treaty  to  the  TT.  S.  the  lands 
lying  between  the  then  W.  boundary-line  of  the  State  of 
Missouri  and  the  Missouri  River,  which  were  subsequently 
added  to  that  State.  He  was  a  representative  of  Des  Moines 
county  in  1838  and  io  1843  in  the  legislative  assembly  of 
the  Territory  of  Iowa,  and  in  1852  in  the  general  assembly 
of  the  State.  Reared  among  the  Whigs,  and  sustaining  their 
general  principles,  be  earnestly  opposed  the  repeal  of  the 
Missouri  Compromise,  and  was  one  of  the  founders  of  the 
Republican  party,  while  his  whole  career  was  marked  by 
freedom  from  party  bias.  On  several  occasions  he  canvassed 
nearly  the  whole  of  Iowa  and  addressed  the  people  upon 
public  questions.  He  was  obosen  governor  Aug.,  185i,  for 
the  term  of  four  years,  having  been  nominated  for  the  office 
at  the  last  State  convention  of  the  Whig  party  ever  held  in 
Iowa,  Feb.  22,  1854,  and  also  by  the  Free-Soil  Democracy. 
One  of  the  commissioners  for  founding  a  hospital  for  the 
insane  at  Mt.  Pleasant,  he  gave  careful  attention  to  that 
trust.  He  convened  the  general  assembly  in  special  session 
July,  1856,  to  act  upon  land-grants  made  to  the  State  by 
Congress  for  the  purpose  of  aiding  in  the  eonstruetion  of 
railroads,  by  whion  the  material  development  of  the  State 
has  been  greatly  promoted.  In  Aug.,  1856,  he  addressed 
a  remonstrance  to  Pros.  Pierce  against  outrages  perpetrated 
in  Kansas  upon  former  oitiiens  of  Iowa.  By  the  effect  of 
a  new  constitution  his  tenure  of  office  terminated  Jan., 
1858,  when  he  was  chosen  U.  S.  Senator  for  the  term  of 
six  years  from  Mar.  4,1859.  In  Jan.,  1864,  he  was  chosen 
for  a  second  term.  He  resigned  in  consequence  of  a  fail- 
ure of  health  Aug.,  1869.  In  the  Senate  a  ready  and 
vigorous  debater,  but  rarely  making  a  set  speeeh,  he  gave 
close  attention  to  public  business,  especially  to  subjects 
entrusted  to  committees  of  which  he  was  a  member,  par- 
ticularly pensions,  the  affairs  of  the  Distriot  of  Colnmoia, 
and  naval  affairs.  He  initiated  the  first  praotioal  act  of 
emancipation  after  the  outbreak  of  the  civil  war  by  seonr- 
ing  an  order  ftam  the  secretary  of  war  which  set  free  a 
large  number  of  escaped  slaves  confined  in  the  jail  of  the 
District  of  Columbia  July  4,  1861.  His  principal  speeches 
in  Congress  were  on  the  achievements  of  the  Western  naval 
flotilla  Mar.  13, 1862,  and  on  the  surrender  of  slaves  by  the 
army  Apr.  14, 1862.  He  became  a  recognised  authority  in  all 
matters  pertaining  to  the  navy.  He  first  suggested  in  the 
Senate  the  introduction  of  iron-clad  vessels  into  the  nary, 
July  19,  1861.  The  establishment  of  a  navy-yard  at 
League  Island,  the,  return  of  the  Naval  Academy  to  An- 
napolis from  Newport,  and  the  establishment  of  a  national 
armory  at  Rock  Island  were  largely  due  to  his  advocacy. 
In  the  impeachment  trial  of  Pres.  Johnson  he  regarded 
himself  as  acting,  not  in  a  representative  capacity  but  as  a 
judge,  and  gave  hii  opinion  that  the  President  was  not 
guilty  of  an  impeachable  offence  by  reason  of  anything 
alleged  in  the  articles  preferred  against  him.  During  that 
trial  he  was  stricken  down  by  an  attack  of  paralysis,  and 
came  into  the  Senate  chamber  and  recorded  his  vote  as  an 
act  of  public  duty  and  in  the  exorcise  of  severe  fortitude 
and  a  determined  moral  energy.  With  referenoo  to  the 
obloquy  cast  upon  him  for  this  vote  he  said  in  a  letter  of 
Jan.  29, 1869,  "  Neither  tbe  honors  nor  the  wealth  of  the 
world  could  have  induced  me  to  act  otherwise  than  I  did; 
and  I  have  never  for  a  moment  regretted  that  I  voted  as  I 
did.  I  shall  always  thank  Qod  that  He  gave  me  courage 
to  stand  firm  in  the  midst  of  the  clamor,  and  by  my  rote 
not  only  to  save  tbe  Republican  party,  but  prevent  such  a 
precedent  being  established  as  would  in  the  end  have  oon- 
yertod  ours  into  a  sort  of  South  American  republic,  in 
which  there  would  be  a  revolution  whenever  there  hap- 
pened to  be  an  adverse  majority  in  Congress  to  the  Presi- 
dent for  the  time  being,"  After  long  and  painful  prostra- 
tion, and  a  residence  of  two  years  in  Kurope,  with  tempo- 
rary intervals  of  improved  health,  he  d.  suddenly  of  heart 
disease,  JoSBpa  Uekrt. 

Grimeg's,  tp,  of  Pike  co.,  Ala.    Pop.  1600. 

Grimk^  (Frbdkrick),  b,  at  Charleston,  S.  C,  Sept.  1, 
1791 ;  graduated  at  Yale  College  (1810) ;  judge  of  the  Ohio 
supreme  court  1836—41.  Author  of  Nature  and  Te^ideneie* 
of  Free  iHtliluliont,  also  of  an  essay  on  Ancirnt  and  Modern 
Literature.    D.  at  Chillioothe,  0.,  Mar.  8,  1863. 


Grimfc^  (Jobx  Fadcberacd),  LL-D.,  a  jndga  of  the 
■apreme  court  of  South  Carolina;  was  oleetcd  to  tbe  offieo 
of  oolonel  in  the  Revolutionary  war.  Author  of  a  Rnittd 
Edition  of  the  Law  of  South  Carolina  to  1789,  A  Probalt 
Directory,  eto.     D.  in  1819. 

Grimier  (Thou as  Smith),  tL.D.,b.  at  Charleston,  S.  C, 
Sept,  26,  1786;  graduated  from  Yale  College  in  the  class  of 
18U7,  and  at  onee  took  up  the  study  of  law  in  Charleston, 
S.  C,  where  he  soon  rose  to  eminence  as  a  lawyer.  In  1823 
he  delivered  a  speech  in  tbe  Bta^o  senate  on  the  tariff  ques- 
tion in  favor  of  the  general  government,  and  an  argument 
on  the  constitutionality  of  the  South  Carolina  Test  act  of 
1834.  Ho  became  one  of  the  best  classical  scholars  in  the 
ooantry,  yet  maintained  that  neither  classics  nor  mathe- 
matics should  enter  the  list  of  studies  for  general  education 
in  this  country.  Author  of  several  addresses  before  Sun- 
day-schools, peace  societies,  etc. ;  Jieflectione  on  the  Cha- 
racter and  Objecte  of  all  Science  and  Literature  (3  addresses 
with  notes  and  appendix,  New  Hareo,  1831).  D.  near 
Columbus,  0.,  Oct.  II,  1834. 

Grimm  (Friedrich  Melchior),  Barok,  a  literary  ad- 
venturer of  more  ambition  than  talent,  and  more  shrewd- 
ness than  character,  a  German  by  birth  and  eduoation,  but 
a  Frenchman  by  residence,  was  b,  at  Ratisbon,  Bavaria, 
Dec.  25,  1723,  and  studied  at  the  University  of  Leipsio. 
Having  failed  sadly  with  his  tragedy  Banite,  he  went  to 
Paris  as  tutor  in  a  noble  family,  and  here  be  succeeded, 
Rousseau  made  him  acquainted  with  Diderot,  D'Alembert, 
D'Holbacb,  and  other  literary  celebrities.  Count  Friesen,  to 
whom  he  had  become  private  secretary,  introduced  him  in 
the  most  elegant  aalons.  Voltaire  made  him  famous  by  ex- 
claiming, after  reading  his  pamphlet  Le  petit  prophite  de 
Boemiehbroda  (1753):  "De  quo!  s'avise  done  ce  Boh£mien 
d'avoir  plus  d'esprit  que  nous?"  He  now  became  tbe  reg- 
ular correspondent  of  Catharine  II.  of  Russia,  Gustavns 
III.  of  Sweden,  Stanislas  of  Poland,  and  other  sovereigns, 
and  h\a  letters  give  a  minute  chronicle  of  French  literature 
from  1753  to  1790.  In  1776  he  was  made  a  baron  and  am- 
bassador from  the  duke  of  Saxe-Qotha  to  the  French  court, 
but  in  1792  he  had  to  leave  France  with  the  rest  of  the  for- 
eign diplomats.  He  retired  to  Germany,  where  Catharine 
II,  gave  him  a  pension  and  some  shadow  of  a  diplomatic 
position.  D.  Dec.  19, 1807.  A  complete  edition  of  his  (7or- 
reepondance  litt4raire,  philosophiqne,  et  critique  was  pub- 
lished in  15  vols,  in  Paris  in  1829;  the  Germans  have  felt 
satisfied  with  an  abridgment  in  2  vols.,  1823,  It  is  very 
common  to  find  this  Corretpondanee  praised  both  by  French 
and  German  critics,  but  it  is  very  rare  to  find  it  used. 
Tbe  reason  of  this  last  peculiarity  is  that  it  does  not  con- 
tain anything  which  cannot  be  had  easier  and  better  from 
other  sources.  The  most  interesting  thing  connected  with 
Grimm  is  the  picture  which  Rousseau  gives  of  him  in  hii 
Gonftnion;  greatly  exaggerated,  but  nevertheless  strik- 
ingly true.  Clekeks  Petersen. 

Grimm  (Jakoh  Lddwiq),  a  celebrated  German  philol- 
ogist and  archaeologist,  was  b.  at  Hanau  Jan.  4,  1785 ; 
studied  law  at  Marburg  1802  ;  received  in  1805  an  office  in 
the  war  department  of  Hesse;  aooompanied  in  1814  the 
Hessian  ambassador  to  the  Congress  of  Vienna;  went  in 
1815,  under  Prussian  authority,  to  Paris  to  reclaim  such 
manuscripts  as  Napoleon  had  carried  away  from  German 
libraries;  became  in  1816  librarian  at  Cassel,  and  in  1830 
professor  at  GSttingen.  When  in  I8S7  the  Hanoverian 
king  abolished  arbitrarily  the  constitution,  Grimm  signed 
a  protest  against  the  measure,  and  was  dismissed,  but  in 
1841  received  a  chair  at  the  University  of  Berlin,  which  he 
filled  till  his  death,  Sept.  20,  1863.  He  began  his  literary 
career  in  1811  with  Veber  den  altdeulechen  Meietergetang, 
which  in  1819  was  followed  by  bis  Deiileche  GrantKalik 
(unfinished),  in  1828  by  his  Denteche  RechUaUtrthumer,  in 
1840  by  his  WcielhUmtr,  and  in  1844  by  Ui  Oeutiche  Myllt- 
ologie.  Each  of  these  works  was  a  new  departure  in  its 
respective  field,  and  exercised  powerful  influence  not  only 
over  science,  but  on  the  people.  But  besides  these,  and  a 
great  number  of  minor  essays  and  arehssological  researches 
and  colleotions  undertaken  in  connection  with  his  brother, 
his  two  prinolpal  works  are  Oeechirhle  der  IteuUchen 
Sprache  (1848)  and  Beutechet  WSrlerbHch  (1853).  The 
former,  a  history  of  the  German  language,  is  not  only  a 
comprehensive,  almost  exhaustive,  representation  of  its 
subject,  but  it  is  of  paramount  importance  for  all  linguist- 
ical  study  on  acconnt  of  tbe  brilliant  discoveries  it  contains, 
by  which  some  of  the  fundamental  lawji  for  the  develop- 
ment of  a  language  are  established.  The  latter,  a  dietion- 
ary  of  the  German  language,  is  arranged  on  a  broader  plan 
than  any  other  dictionary,  and  is  executed  with  infallible 
correotuess  and  an  astonishing  learning.  Only  the  first 
volumes,  to  the  word  Garten,  were  finished  when  death 
overtook  him,  but  very  rioh  materials  were  left  to  his  sue- 
cessors. 
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Grtmm  (Karl  Wilhelv),  brother  of  Jakob  Ludwig, 
vsa  b.  at  Haoaa  Feb.  24,  1786 ;  studied  law  at  Marbarg, 
and  followed  his  elder  brother  as  librarian  and  professor  at 
Caaiel,  Oottingen,  and  Berlin,  where  be  d.  Deo.  16, 185B. 
Although  a  philologist  and  areheologist  like  his  brother, 
and  taking  part  with  bim  in  all  his  studies,  and  dividing 
the  labor,  he  seems  to  hare  been  more  attracted  to  the 
poctioal  side  of  the  questions  which  the  two  brothers  raised 
and  answered.  The  most  important  of  his  independent 
works  are  AUddnigche  Htlderdteder,  Balladenund MUrohen 
(1811);  Ueberdie  DeuUchen  Runen(lSil);  Die  Deutickm 
Heldauage  (1829),  his  principal  work  ;  Dtr  Groite  Ro*en- 
garltH  (18:U);  Vat  Kolandtlied  (1838);  Konrade  Don 
Wdnburg  (1849);  AltdeutKkt  OetprSehe  (1851).  In  oon- 
neotion  with  his  brother  he  edited  Kinder-  und  Haut- 
MtircAcn  (1812),  one  of  the  loreliest  collections  of  fairy 
and  other  popular  tales;  AUdeultche  Wdlder  (1813-16); 
DeitUche  Sagen  (181S-I8);  and  he  took  port  with  all  his 
strength  in  the  preparation  of  the  diotionarjr. 

Grim'ma,  town  of  aermany,  in  the  kingdom  of  Sax- 
ony, on  the  Mulde,  has  exteniire  manufactures  of  shoes  and 
linens,  and  a  trade  in  wood  and  yam.     Pop.  6879. 

Grimm's  Law«  the  principle  laid  down  by  J,  L. 
Grimm  that  appears  to  regulate  tne  interchange  of  conso- 
nants of  the  mute  species  among  the  Indo-European  lan- 
guages. For  example,  the  consonants  p,  b,  and/  in  (1) 
Latin,  Qreek,  and  Sanscrit  become  in  (2)  Oothic/,p,  and  6/ 
and  in  (3)  old  High  Qerman,  b,/,  and  p.  So  the  dentals 
t,d,th  (1)  become  (2)  ih,  t,  d;  and  (3)  d,  «,  (/  while  (I)  k, 
g,  and  ch  become  (2)  k,  k,  and  g,  and  (3)  g,  ch,  and  k.  This 
role,  though  useful,  is  far  from  being  infallible. 

Grims'by^  a  post-v.  and  tp.  of  Lincoln  oo..  Out.,  Can- 
ada, on  Lake  Ontario  and  on  the  Great  Western  Railway, 
19  miles  E.  S.  E.  of  Hamilton.  Fruit-culture  and  the  wine- 
manufacture  are  important  industries.     Pop.  about  800. 

Grin'delwald,  a  r.  of  the  canton  of  Berne,  Switzer- 
land, 35  miles  S.  E.  of  Berne,  in  a  valley  just  N.  W.  of  the 
great  mountains  Eiger,  Hettenberg,  and  the  Wettorhom, 
between  which  descend  the  upper  and  lower  glaciers  of 
Grindelwald.  The  manufacture  of  kirschwosscr  and  the 
hording  of  cattle  are  the  chief  industries  of  Grindelwald, 
whioh  is  an  interesting  pointforthe  tourist,  and  is  therefore 
much  visited  in  summer.     Pop.  3135, 

Grind'ing  and  Cmsh'ing  Machi'nerir.  Grinding 
and  crushing  (or  pulverizing)  processes  and  apparatus  are 
used  in  nearly  every  branch  of  industry,  and  a  large  va- 
riety of  machinery  belonging  to  these  classes  has  been  de- 
signed and  constructed.  The  reduction  of  large  masses  to 
the  state  of  powder  usually  involves  the  use  both  of  crush- 
ing and  of  grinding  apparatus.  Crushing  machinery  usu- 
ally reduces  the  size  of  masses  or  breaks  up  fragments  by 
simple  pressure.  Such  aetion  is  best  in  the  reduction  of 
hard,  brittle,  non-fibrous  substances.  Grinding  machinery 
acts  by  compression,  combined  with  a  lateral  action.  Such 
attrition  is  better  adapted  to  produce  extreme  fineness  of 
division  than  simple  crushing ;  and  where  the  material  to 
be  ground  is  organic,  particularly  if  fibrous  and  tenaoiooi, 
this  is  the  only  satisfactorily  efficient  method.  Palverlsa- 
tion  of  hard  substances  is  also  frequently  effeoted  by  per- 
cussive aetion. 

-  In  brjBaking  up  hard  materials  existing  naturally  in 
masses — as,  for  example,  minerals  and  the  metallic  ores — 
th«  first  operation  is  usually  that  of  blasting.  Holes  are 
drilled  to  a  depth  of  from  a  few  inches  to  twenty  feet,  ae- 
eording  to  the  nature  of  the  material  and  the  scale  upon 
which  the  work  is  prosecuted.  For  this  work  drills  worked 
by  steam  or  by  compressed  air  are  now  frequently  used, 
effecting  very  great  economy  over  hand-labor.  These  holes 
are  charged  with  explosive  materials,  which  being  fired,  the 
mass  is  rent  into  fragments.  The  larger  pieces  are  blasted 
again,  and  all,  when  sufficiently  reduced  in  size  to  permit 
it,  are  broken  up  by  the  workmen  with  blows  of  heavy 
hammers  or  by  crushing  machinery.  The  ttamp-millf  shown 
in  Fig.  I,  is  one  of  the  oldest  and  most  generally  known 
forms  of  orushing  ap- 
paratus. A  heavy  mass 
of  chilled  cast  iron  B  is 
secured  upon  the  lower 
end  of  a  strong  vertical 
beam  E,  whioh  also 
carries,  near  the  upper 
extremity,  a  bracket  K, 
whioh  is  engaged  by  a 
cam  D,  whioh  lifts  it  to 
the  required  height. 
This  b«am  is  guided 
by  a  suitable  frame  F 
G,  and  the  lifting  is 
done  by  a  cam  or  by  a 
series  of   cams  whioh  8tamp-milL 
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are  keyed  upon  and  revolve  with  a  horizontal  shaft  A, 
driven  by  a  steam-engine  or  other  prime  mover.  A  shield 
0  of  wood  or  metal  protects  the  workmen  against  injury 
by  flying  fragment*.  I>  represents  the  ore  flowing  under 
the  stamp-heads,  whioh  crush  it  against  the  floor  H.  A 
stream  ot  water  I  usually  flows  over  the  minerals,  carry- 
ing off  the  fine  particles,  and  also  preventing  the  rising 
of  dust.  Usually,  a  series  of  such  stamps  are  placed  side 
by  aide,  all  operated  by  a  single  shaft,  and  forming  what 
is  oalled  a  "  battery."  In  this  oase  they  are  so  arranged, 
by  the  adjustment  of  the  elevating  oams  upon  the  shaft, 
as  to  make  their  combined  action  in  resisting  the  driving 
power  as  uniform  as  possible.  Where  two  are  worked 
by  one  shaft,  their  oams  are  sot  opposite  each  other;  wher« 
three  or  four  or  six  form  a  battery,  their  cams  are  to  sot 
as  to  make  angles  of  120°,  90°,  or  60°  with  each  other. 
The  stamps  are  also  sometimes  arranged  in  a  circle  about 
a  central  vertical  shaft  carrying  a  single  lifting-cam  which 
operates  all.  This  form  of  stamp-mill  is  becoming  very 
generally  used  in  the  U.  S.  Its  advantages  are  obviously 
oompaotoess,  less  cost  with  equal  efficiency,  and  rather  less 
driving  power. 

A  modification  of  the  steam-hammer,  resembling  some- 
what that  used  In  forging  iron,  is  sometimes  used  as  a 
steam-stamp.  When  properly  designed  it  is  very  eSectiro 
in  breskking  up  boulders  and  masses  too  small  to  bo  cheaply 
broken  by  the  use  of  gunpowder,  and  too  large  and  too 
hard  to  be  crushed  by  ordinary  stamps  or  other  breaking 
apparatus.  The  stamp-heads,  in  the  ordinary  form,  are 
often  made  to  revolve,  so  as  to  change  their  positions  with 
each  blow.  A  battery  of  five  stamps,  running  on  quartz, 
crushes  about  200  bushels  in  ten  hours.  The  pestles,  or 
stamp-heads,  weigh  250  to  500  pounds.  They  are  mounted 
on  white  oak  or  hickory  beams  6  inches  square  in  section, 
and  making  100  blows  per  minute,  with  a  fall  of  10  or  12 
inches.  As  an  average,  two-horse  power  is  required  per 
head. 

OorrtUk  Onuhert,  or  rolls,  somewhat  similar  to  those  used 
in  iron-works,  are  sometimes  used  for  crushing  ores  and 
stones. 

Where  it  is  not  essential  that  the  material  shall  be  com- 
pletely powdered,  or  in  the  reduction  to  small  pieces  of 
masses  already  broken  to  moderate  size,  as  in  the  breaking 
up  of  Ivge  pebbles  in  road-making,  or  in  metallurgy  in  the 
preparation  of  coarse  material  for  the  more  complete  oom- 
minution  effeoted  by  stamps  or  by  mills,  atone-breakert  are 
much  used.  These  machines,  by  the  exertion  of  immense 
omshing  force,  crumble  the  hardest  known  rocks,  and  ores 
broken  by  them  are  generally  better  prepared  for  subse- 
qoent  operations  than  are  those  treated  by  stamps.  The 
fragments  are  given  a  more  uniform  size,  have  a  cleaner  frac- 
ture, and  are  freer  fVom  dust,  than  when  produced  by  the 
latter  machines.  In  all  varieties  of  stone-breakers,  the 
crushing  force  is  exerted  through  an  extremely  small  range, 
and  intermittently. 

Fig.  2  represents  the  Blake  stone-omsber,  an  example 
of  this  variety  of  m%ohinery,  the  drawing  exhibiting  a 
longitudinal  section,  snob  as 
*'''•  *•  would  be  obtained  by  remov- 

ing one  side  of  the  main 
frame  A  A.  The  circle  at  D 
exhibits  a  section  of  the 
driving-shaft,  with  the  eo- 
centric  which  actuates  the 
pitman  or  conneoting-rod  F, 
giving  it  a  vertical  motion, 
and,  through  it,  working  the 
toggle-joint  C  C.  This  el- 
bow, or  toggle-joint,  acting 
against  the  movable  jaw  J 
on  the  one  side,  and  the  fixed  abutment,  or  frame  of  the 
machine,  on  the  other,  forees  the  former  toward  the  fixed 
jaw  H,  crushing  any  material  which  may  have  been 
thrown  into  the  intervening  space  from  above.  N  is  a 
wedge  which  by  means  of  the  screw  attached  can  be 
raised  or  lowered  to  diminish  or  to  increase  the  sise  of 
product.  B  represents  the  fly-wheel,  and  C  the  driving- 
pulley.  The  faces  of  the  jaws  are  protected  by  removable 
plates,  which  sustain  all  of  the  wear  produced  by  abrasion. 
A  spring  of  rubber,  L,  withdraws  the  swinging  jaw  when 
it  has  made  its  forward  movement,  and  the  toggle  releases 
it.  The  action  of  the  machine  is  as  follows :  The  material, 
being  already  broken  to  a  size  which  admits  of  its  being 
placed  between  the  jaws,  is  thrown  into  the  machine,  and 
the  movable  jaw,  swinging  through  a  small  arc  at  each 
revolution  of  the  fly-wheel  shaft,  fractures  the  pieces,  and 
they  drop  until  caught  in  the  narrower  space  below,  and  the 
next  approach  of  the  pendent  jaw  produces  new  fractures, 
and  again  it  releases  tnem.  The  pieces  finally  become  suf- 
fleiently  small  to  fall  out  through  the  opening  at  the  bot- 
tom, whioh  is  adjusted  by  the  wedge  0  to  the  proper  width 
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to  suit  the  individual  out.  The  momentnm  of  the  flj- 
wbeel,  which  maliea  from  100  to  260  rerolutionB  per  min- 
nto,  and  the  great  leverage  obtained  bj  the  uie  of  the  knee- 
joint,  enable  such  a  machine  to  exert  a  crushing  force  vrhioh 
M  only  limited  bj  the  itrength  of  the  frame.  With  argilla- 
oooag  minerals  water  is  used  to  ensure  free  discharge. 

Various  forms  of  rock-breaking  machines  have  been  de- 
signed, all  of  which  embody  the  principles  illustrated  by 
the  machine  just  described  as  a  typical  example  of  the 
class.  The  work  done  varies  from  a  half  ton  per  hour,  in 
the  smallest  machines  reducing  to  coarse  rand,  up  to  twelve 
or  fiflcen  tons  with  the  larger  sizea  doing  less  complete 
work.  The  power  required  varies  from  one-half  to  one  and 
a  half  horse-power  per  ton  of  pioduct  per  hour. 

Fig.  3  represents  an  example  of  that  oIom  of  machinery 
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in  which  crushing  is  produced  by  percussive  action — the 
Whelpley  A  Storer  crusher.  It  consists  of  a  cylinder  or 
tub-shaped  vessel  30  or  40  inches  in  diameter,  made  in 
sections  of  heavy  iron  plates,  and  perforated  with  holes  of 
three-fourths  of  an  inch  in  diameter,  or  larger,  as  may  be 
determined  by  the  nature  of  the  material  and  the  fineness  of 
division  desired.  The  top  of  the  cylinder  is  of  thick  oast  iron, 
and  contains  an  opening  through  which  the  material  to  be 
broken  falls  from  a  hopper  plooed  above.  The  bottom  of 
the  cylinder  is  detached,  and  revolves  about  a  vertical  shaft, 
which  is  supported  by  a  step-bearing  below.  It  extendi 
upward  through  the  top  of  the  cylinder,  and  is  driven  by 
a  belt  running  upon  a  pulley  at  the  upper  end.  On  this 
sylinder  bottom  or  table  are  bolted  several  heavy  blooki 
of  iron  faced  with  steel.  The  cylinder  just  described  is 
inrrounded  by  an  enclosure  which  receives  and  retains 
the  crushed  material  thrown  out  by  the  machine.  When 
in  operation  the  table  carrying  the  blocks  or  "  hammers," 
and  which  forms  the  bottom  of  the  cylinder,  is  set  in  mo* 
tion,  revolving  at  the  rate  of  from  1000  to  1500  tarns  per 
minute.  The  material  to  be  crushed  is  fed  into  the  hopper, 
and,  falling  into  the  cylinders,  meets  the  whirling  hammers, 
ajid  is  at  once  broken  up  by  collision  with  their  edges  and 
f»oeM  and  by  mutual  impact,  and  is  then  thrown  out,  through 
the  perforations  in  the  sides  of  the  cylinder,  into  the  sur- 
rounding chamber.  The  siie  of  the  pieces  is  determined 
by  the  diameter  of  the  holes  in  the  cylinder.  The  larger 
proportion  usually  are  of  about  two-thirds  the  diameter  of 
these  holes.  The  hammers  and  their  steel  faces  are  so  at- 
tached that  they  may  bo  readily  removed  when  the  former 
are  broken  or  when  the  latter  become  worn  out,  and  new 
ones  may  be  put  in  their  places.  From  6  to  10  tons  of  ma- 
terial are  crushed  per  hour  by  these  machines  in  average 
work,  when  the  entering  pieces  average  between  4  and  i 
inches  in  diameter.  The  power  required  to  drive  these 
machines  is  stated  to  average  one  aqd  a  half  horse-power 
for  each  ton  of  broken  material. 

Materials  requiring  to  be  more  thoroughly  comminuted, 
or  to  be  reduced  to  the  state  of  fine  powder  or  of  flour,  are 
nsually  ground  in  mills  such  as  are  hereafter  to  be  described. 
Fibrous  substances  and  organic  materials  generally  are  not 
readily  crushed  by  the  machinery  above  sketched.  For 
simply  crushing  sugar-cane  and  similar  substances,  where 
the  cellular  or  porous  maAS  is  to  be  compressed  and  broken 
to  expel  the  contained  liquid,  a  set  of  rolls  such  as  are 
shown  in  Fig.  4  is  used.  These  rolls  are  of  cast  iron,  and 
arc  from  one  and  a  half  to  three  feet  in  diameter,  arranged 
as  shown  in  the  sketch,  one  being  placed  above  and  between 
the  two  others.  The  cane  is  fed  between  the  rolls  R  R' 
from  an  apron  P.  Passing  under  the  rolls,  it  is  guided  by 
a  plate  arranged  for  that  purpose,  between  R  and  R*,  and 
then,  the  juice  being  thoroughly  expressed,  the  crushed 
cone  (or  "  bagasse,"  as  it  is  called)  falls  clear,  led  by  the 
tail-trough  T.  The  effect  of  the  action  of  the  first  pair  of 
rolls  R  R'  is  to  crush  the  cone,  and  the  succeeding  heavy 


preuure  exerted  by  R>  and  R'  expresses  the  jnioe  very 
completely.     The  juice  falls  into  a  trough  below,  which 
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leads  it  to  a  reservoir  conveniently  situated  to  receive  it. 
The  heavier  mills,  which  are  made  for  large  plantations,  do 
the  best  work.  A  good  mill  expresses  from  70  to  75  per 
oent.  of  the  Juice  of  the  cane.  The  larger  the  rolLi,  the 
slower  tbeir  speed,  and  the  heavier  the  pressure  exerted  by 
them,  the  more  perfectly  is  the  work  done.  They  are  often 
made  very  large  and  immensely  strong.  A  mill  having 
rolls  40  inches  in  diameter  and  6  feet  long,  making  three 
revolutions  per  minute,  requires  a  driving  power  of  6U  or 
70  horses,  and  expresses  20  tons  of  cane-juice  per  day. 

Fig.  6  represents  a  form  of  mill  which  is  also  used  prin- 
cipally for  crashing  organic  materials,  for  expressing  oil 
from  seeds,  and  for  similar  work.  It  is  also  used  in  grind- 
ing chocolate,  in  mixing  mortar,  and  in  kneading  clay  for 
briek  or  porcelain  manufacture.  A  and  B  are  two  mill- 
P,Q  g  atones     revolving     on 

horizontal  axes  a  i, 
whioh  are  held  in  po- 
sition by  bearings  fas- 
tened by  bolts  to  the 
ftamework  of  the  ma- 
chine. The  vertical 
shaft  C  revolves  in 
bearings  steadied  by 
— i-  the  framework  above, 
fj  iVZTand  its  weight,  with 
^  that  of  its  appurteo- 
aacea,  is  carried  by  a 
■tep  at  its  lower  end. 
Keyed  upon  this  shaft 
is  a  strong  oast-iron  disk,  having  a  high  flange  around 
its  edge.  Fitted  to  this  disk,  and  well  bedded  upon  it,  is 
a  thick  stone  E  E,  upon  whioh  the  mill-stones  A  B  rest. 
The  vertical  shaft  G  is  driven  by  a  bevel-wheel  at  ita 
lower  extremity,  and  carries  with  it  the  faoriiontal  table 
B  S.  The  material  to  be  cmsfaed  is  thrown  upon  the 
table,  and  as  the  latter  revolves  the  former  ia  carried 
under  the  millstones,  which  revolve  by  contact,  and  is 
crushed  and  ground  by  the  weight  of  the  stones  and  by 
the  slight  twisting  action  arising  from  the  combination  of 
the  relative  motion  of  the  two  sets  of  stones  in  the  rertieal 
and  the  horizontal  plane.  In  a  better  form  of  this  mill  the 
bed  or  table  is  fixed,  and  the  axle  carrying  the  vertical 
stones  is  attached  to  the  vertical  spindle  and  revolves  with 
It.  Where  the  stones  are  small  and  their  orbit  is  of  large 
diameter,  the  action  is  almost  purely  that  of  crushing,  but 
where,  as  is  ouslomarj,  the  millstones  are  of  large  diameter 
and  revolve  in  small  orbits,  the  action  combines  grinding 
with  crushing.  The  hydraulic  press  is  often  used  as  a  sub- 
stitute for  this  form, of  mill.  In  crashing  and  kneading 
soft  materials,  as  paints  or  chocolate,  the  stones  have  a 
diameter  of  24  or  30  inches,  but  when  designed  for  break- 
ing ore  or  for  crushing  seeds  containing  oil,  they  ore  given 
a  diameter  of  5  feet.  They  make  from  three  to  five  or  six 
revolutions  per  minute.  The  stones  are  made  of  some  hard 
rook,  as  granite,  gneiss,  or  trap,  or  occasionally  of  cast 
iron.  Making  five  revolutions  per  minute,  the  heavier 
stones  require  about  five  horse-power  to  drive  them  over 
materials  offering  moderate  resistanoe. 

When  a  thorough  pulveriiatien  of  materials  is  desired 
mills  of  various  kinds,  in  which  the  aotion  is  purely  that 
of  grinding,  are  generally  used.  An  exception  to  the  gen- 
eral rule  exists  in  the  pulveriser  of  Whelpley  Sb  Storer, 
shown  in  Fig.  6.  This  machine  is  only  intended  for  the 
reduction  to  fine  powder  or  to  dust  of  such  materials  as 
sand,  gravel,  or  crushed  ore.  The  material  is  fed  regularly 
and  automatically  into  the  machine  from  the  hopper  above, 
and,  entering  the  oylinder,  encounter*  the  swiftly  revolving 
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"paddlei,"  and,  bceomiDg  entangled  anoDg  the  aMOm- 
panjtiog  oad  •arrouDding  eddiea  and  whirlwind!  of  air, 
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the  particles  are,  by  mutual  attrition  and  oollision,  gronnd 
Into  sometimes  impalpable  powder.  The  coarser  particles 
thrown  out  are  found  to  have  rounded  surfaces,  instead  of 
broken  faces  and  sharp  edges,  as  would  bo  the  case  were 
they  simply  oru^hed.  The  velocity  of  the  paddles  is  about 
two  miles  per  minute.  The  dust  is  drawn  out  by  a  saetion- 
fan  or  blower  at  the  end  of  the  cylinder  opposite  the  feed 
apparatus.  One  of  these  machines,  one  foot  in  diameter, 
requires  a  power  of  three  horses.  Those  of  two  feet,  two 
and  a  half,  and  three  and  a  half  feet  diameter  are  rated  at 
nine,  twelve,  and  eighteen  horse-power  respectively.  The 
weight  of  the  product  and  its  fineness  are  determined  by 
the  rate  of  feeding  and  the  speed  of  the  blowing-fan.  It 
may  bo  given  any  degree  of  pulverisation,  from  that  of  fine 
•and  to  that  of  an  impalpable  powder. 

For  grinding  coffee  and  spices,  dry  paints,  loft  ore*,  solid 
chemicals,  and  easily  crushed  substauoea  in  general,  mills 
with  grinding  surfaces  of  oaat  iron  are  commonly  uaad. 
In  these  mills  the  rubbing  faces  of  the  metal  are  usually 
corrugated  or  ribbed  in  a  manner  and  to  a  degree  which  ia 
determined  by  the  nature  of  the  work  to  be  done.  Fig.  7 
exhibits  a  mill  of  this  class,  such  as  if  daiigiMd  specially 
Fig.  7. 


Salt  and  Spice  Mill. 
for  grinding  salt  and  soft  ores.  The  cone-shaped  grinding 
portion,  or  '*  stone,"  A  A,  is  of  chilled  iron,  and  tbe  8ur< 
rounding  casing  B  B  is  of  the  same  material.  The  form 
given  both  surfaces  is  such  that  the  actions  of  gravity  and 
of  centrifugal  force  combine  to  urge  the  ground  material 
downward  and  into  closer  contact  with  those  surfaces.  The 
grinding  cone  is  capable  of  adjustment  vertically  by  means 
of  the  wjrcwed  bar  C  carried  in  the  hollow  portion  of  the 
vortical  shaft  S,  and  turned  by  means  of  the  horizontal 
handle  at  the  top.  The  connection  between  this  bar  and 
Vol.  ir.— 15 


the  eone  is  made  by  means  of  a  "cotter"  passing  throngh 
a  slot  out  in  the  shaft,  which  has  the  necessary  length  to 
permit  the  vertical  motion.  The  bevel-gear  E  on  tbe  hori- 
tontal  driving-shaft  is  not  keyed  in  its  place,  but  is  secured 
by  taper  keys  which  hold  only  by  fnction.  Should  too 
heavy  a  strain  come  upon  the  machine,  it  slips  on  the  shaft, 
and  thus  preTenta  injury  of  the  mill. 

Another'form  of  mill  which  has  been  extensively  used  in 
the  n.  8.  is  that  of  Bogardus.  This  is  shown  in  section  in 
Fig.  8,  where  c  c  is  the  lower  plate  driven  by  a  vertical 
shaft  revolving  in  the  bearing  A,  and  supported  by  the  step 
tj,  and  counterbalanced  by  the  weighted  lever  a  b,  by  means 
of  which  the  required  pressure  is  applied  with  steadiness 
and  uniformity.  Tbe  upper  plate,  similar  in  form  to  tho 
lower,  is  capable  of  taking  up  a  motion  of  revolution,  also, 
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about  a  centre  out  of  line  with  the  axis  of  the  lower  plata, 
being  screwed  by  bolts  a  a  to  the  loose  collar//.  A  shoe 
/,  acting  upon  the  collar,  causes  a  vibration  which  shakes 
the  material  in  the  hopper,  and  sends  it  downward  as 
rapidly  as  it  can  be  ground.  A  screw  e  is  so  arranged  as 
to  prerent  the  weighted  lever  from  forcing  tho  grinding 
plates  into  actual  contact  when  the  supply  of  material  to 
be  ground  has  been  nearly  or  quite  exhausted.  The  coun- 
terbalance also  acts  as  a  safety  attachment,  allowing  any 
foreign  material  too  hard  to  be  ground  to  separate  the 
plates,  and  to  leave  the  mill  uninjured,  should  such  sub- 
stance by  any  accident  enter  it.     Fig.  8a  following  shows 
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the  form  of  the  plates  used  and 

©their  relative  position  when  in 
place.  They  should  be  made 
of  carefully  selected  and  strong 
chillediron.  Their  centres  being 
out  of  line  with  each  other,  their 
peculiar  form  gives  them  a  rel- 
ative motion  which  is  admirably 
adapted  to  grinding.  Thesa 
mills  are  driven  from  600  to  800 
revolutions  per  minute.  The 
weight  of  material  ground  va- 
ries greatly  with  its  character 
and  with  the  degree  of  fineness 
of  tho  product.  Two  tons  of 
black  lead,  one  to  two  toos  of 
dry  bones,  three  to  four  tons  of 
iron  ore,  one  and  a  half  tons  of 
white  lead  in  oil,  half  a  ton  of 
bark,  four  to  five  tons  of  oil- 
cake, and  twenty  barrels  of 
sugar  per  hour  are  said  to  rep- 
resent the  average  work  of  a 
mill  sixteen  inches  in  diameter. 
The  power  required  is  stated  at 
from  three-quarters  to  one  and  a 
quarter  horse-power.  The  pe- 
culiar form  of^  the  plates  and 
their  eooentricity  of  position  cause  an  unusual  rapidity  of 
discharge  and  freedom  from  liability  to  choke,  thus  per- 
mitting the  grinding  of  adhesive  substances  which  would 


Plates  of  Bogardus  UUl. 


^ 


uiyiii^yu  uy 


706 


OEIND8TONE 


obttroot  0i41nat7  mills.  These  peonlivitiei  prodao*  alio  » 
vnifonn  Mtion  orer  all  portiona  of  tha  grinding  aurfaoei, 
and  ooDsequent  dorability. 

For  grinding  grain  the  standard  mill  ii  ihown  ia  Fig.  9. 
The  grinding  nirfaoei 
axe  the  faaea  of   two  Fm.9. 

■tones,  one  of  which  is 
secured  to  the  firame  A 
which  supports  '  the 
hopper  E,  and  carries 
the  bearing  C  of  the 
driring-ahaft.  The 
other  stone  icrolres^ 
in  close  proximity  to 
tlie  first,  upon  a  spindle 
J,  which  receives  its 
motion  from  the  driv- 
ing-shaft. The  stones 
are  surrounded  by  a 
cylindrical  casing  C  C, 
which  supports  the 
hopper  above.  This 
casing  is  divided  at  the 
middle,  in  order  that 
the  upper  portion  may 
be  removed  to  allow  of 
the  adjustment  or  re- 
pair of  the  top  stone. 
The  upper  portion  is 
made  lighter  than  the 
lower,  and  frequently 
of  thin  sheet  iron.  The 
top  is  open  to  allow 
free  aocets  of  air.  The 
shaft  F  drives  the 
spindle  J  by  bevel 
gearings  as  shown,  or 
freqaently  tha  spindle 
is  driven  diroctly  by 
means  of  belting.  The 
upper  atone  is  balanced 
upon  the  spindle,  in- 
stead of  being  rigidly 
attaohed,  in  order  that 
it  may  adjust  itself 
freely  to  the  slightly  corn  Hill, 

irregular    distribution 

of  grain  between  it  and  the  lower  stone.  The  spindle  J 
rests  upon  a  "  step  "  of  bronsa  or  other  alloy  well  adapted 
for  machinery  bearings.  It  is  so  Stted  M  to  be  sapabia 
of  adjustment  in  all  directions,  and  is  supported  Ry  a 
lever  H,  which  is  raised  or  depressed  by  tne  screw  and 
nut  17,  thns  determining  the  pressure  upon  the  substance 
passing  through  the  mill  and  the  degree  of  fineness  to 
wbioh  it  is  ground.  The  hopper  B  receives  the  grain,  and, 
(klUng  downward,  it  passes  through  the  tube  0,  flows  over 
the  "rhind"  K — ihe  piece  of  metal  by  which  the  nppor 
stone  is  supported  upon  the  spindle — and  enters  between 
the  stones.  The  pipe  0  is  supported  by  a  lever  P,  and  its 
height  above  the  rhind  can  be  adjusted  by  the  serow  Q  upon 
the  side  of  the  standard  above  N,  that  screw  being  con- 
nected with  the  end  of  the  lever  by  a  chain  or  cord.  The 
pipe  being  lowered  upon  the  rhind,  the  flow  of  grain  is 
stopped ;  being  raised,  it  allows  the  feeding  to  go  on  with 
gnttter  and  greater  rapidity  as  it  rises  clear  of  K. 

Many  other  forms  of  mill  are  in  use,  all,  however,  oon- 
taining  the  essential  details  of  the  standard  mill  Just  de- 
scribed, and  shown  in  Fig.  9.  The  framing  and  the  hopper 
and  feed-spouts  wore  formerly,  and  are  still  frequently, 
made  of  wood.  The  feeding  apparatus  is  often  of  different 
form,  and  the  sizes  of  stones  and  speed  of  mill  vary  greatly. 
In  some  oases,  as  shown  in  Fig.  10,  mills  are  oonstmoted 
having  the  atonos  set  •—^  ,a. 

with  their  axes  hori- 
zontal,  the  speoial 
advantages  being  the 
convenience  with 
which  pressure  may 
be  adjusted,  and  the 
more  rapid  feed  and 
delivery  secured, 

which  permits  higher 
speed  and  reduces 
liability  of  choking. 
In  other  mills  the 
spindle  is  rertioal,  as 

i"er^'ft;,n';r;a«r-  Fomman  VerUcal Mill 

ory,  and  secured  firmly  in  the  casing,  while  the  lower  re- 
volves. This  gives  somewhat  more  stability,  and  therefore 
inoreased  spe^  and  steadiness  of  motion.    In  both  the 


latter  forms  the  stones  being  lesa  liable  to  strike  and  dnll 
«Mh  other  than  in  the  prMvding  style  of  miU-,  they  may 
be  expected  to  wear  longer.  Their  frames  are  light,  yet 
strong;  they  occupy  comparatively  small  spaoe;  their 
spindles  are  short;  and  the  mill  with  horiaontal  spindles 
may  be  Very  conveniently  driven  from  the  line  shafting. 
The  journala  of  mills  running  at  high  speed  should  always 
be  made  long,  to  ensure  freedom  from  heating.  The  bear- 
ings of  the  mills  with  horisontal  apindlee  are  often  made 
eight  or  ten  inches  long. 

The  stones  of  the  mill  Fig.  9  are  frequently  four,  or  even 
four  and  a  half  feet,  in  diameter,  and  a  foot  in  thickness. 
They  are  "  built  up,"  the  lower  half  of  the  top  (lone  being 
of  pteea*  of  French  burr-stone,  cut  to  fit  well  and  eemented 
firmly  together.  Tbo  upper  half  is  of  plaster  of  Paris.  Tha 
lower  stone  is  of  French  burr  also,  the  pieces  firmly 
cemented  and  bedded  upon  the  frame.  In  the  other  forms 
of  mill  the  stones  are  usually  smaller  and  are  often  made  in 
a  single  piece.  TVbero  not  of  one  piece,  they  are  strongly 
cemonted  and  surrounded  by  a  strong  iron  band  to  prevent 
liability  of  being  ruptured  by  the  centrifugal  force  duo  to 
their  high  velocity  of  revolution.  The  fixed  stone  has 
usually  a  perfectly  flat  grinding  face ;  the  moving  stone  is 
hollowed  towards  the  centre  to  allow  the  material  ground 
to  flow  freely  between  the  grinding  surfaces,  and  in  order 
that  a  more  thorough  comminution  may  be  secured  during 
its  passage  towards  the  circumference.  The  faces  of  both 
atones  are  cut,  as  shown  in  Fig.  II,  with  straight  grooves, 
Fio.  11.  of    wedge-formed    sec- 

tion, and  in  directions 
inclined  to  the  radii. 
The  edges  of  the  grooves 
are  thus  given  a  cutting 
action  somewhat  re- 
sembling that  of  scissor 
blades,  and  also  a  tend- 
ency to  force  the  grain 
outward  towards  the 
circumference  is  se- 
onred,  and  thns  the  feed- 
ing is-  aetclerated  and 
choking  is  avoided. 
These  grooves  are  usu- 
ally out  by  hand.  Ha- 
ohioes  have  been  de- 
signed to  do  this  work, 
bat  none  have  been  genarally  intradnoed.  They  usually 
consist  of  a  revolving  horitontal  shaft  carrying  diamond 
cutters,  and  capable  of  being  adjusted  and  fed  antomatio- 
ally  along  the  proper  lines. 

The  stone  used  in  mills  of  the  class  just  described  are 
usually  of  French  burr,  a  siliceous  rock  containing  many 
small  rough  cavltiec,  by  which  the  grains  arc  caught  and 
retained  until  cruahed.  The  stone  is  very  hard,  and  wears 
very  slowly.  It  therefore  does  not  injure  the  flour  or  meal 
by  mingling  with  it  in  fragments  or  powder.  It  is  quarried 
of  finest  quality  near  La  Fert6-fioa8-Jonarre,  in  the  geolog- 
ical district  known  as  the  "  Paria  basin,"  where  it  ^rms  a 
bed  of  from  ten  to  fifteen  feet  in  thickness.  Oreat  ditSculty 
is  found  in  getting  ont  stones  of  large  site,  for  which  reason 
the  stones  of  large  mills  are  generally  built  up  of  fhtgmenta. 
Quarries  of  very  good  stone  of  the  quality  desired  for  mill- 
stones are  worked  sear  Andemach  on  the  Rhine.  This  is 
supposed  to  be  a  kind  of  lava  ftom  a  neighboring  and  now 
extuet  volcano.  In  the  U.  8.  there  are  several  deposits  of 
atone  suitable  for  use  in  mills,  bat  they  are  neually  inferior 
to  imported  stonee.  A  quarry  has  been  worked  many  yean 
in  the  valley  of  the  Savannah  River,  about  100  miles  above 
the  city  of  Savannah,  whieh  has  been  stated  to  be  nearly  or 
quite  equal  in  quality  to  the  French  stone.  It  has  been  ex- 
tensively used  from  the  time  of  Oliver  Svani,  who  was  one 
of  the  first  to  make  use  of  it. 

Mills,  such  as  are  ilinatrated  in  Fig.  9,  with  atones  ibur 
feet  in  diameter,  driven  at  the  rate  of  200  revolutions  per 
minute,  grind  from  seven  to  ten  bushels  per  hour,  the  quan- 
tity varying  with  the  degree  of  fineness.  The  power  re- 
quired is  usually  not  far  from  one  horse-power  per  hour  for 
each  bushel  ground.  In  later  styles,  with  smaller  stones 
running  at  higher  speed,  the  yield  is  greater  and  the  power 
is  less.  With  "twenty-inch  stones,"  making  700  revolutions 
per  minute,  the  power  required  varies  from  five  to  eight, 
and  the  product  la  from  six  to  twelve  bushels  per  hour.  A 
stone  two  and  a  half  feet  in  diameter,  making  600  rcrohi- 
tions,  grinds  from  fifteen  to  twenty  bushels  an  hour  with 
an  expenditure  of  from  ten  to  twenty  horse- power,  the  meal 
produced  being  in  the  first  ease  very  ooarse,  and  in  the  lat- 
ter very  fine.  R.  H.  TnuftSTON. 

Grind'ntone,  a  thick  circular  disk  of  atone,  nraally 
sandstone,  ured  for  bringing  dnll  cutting  instruments  of 
steel  to  an  edge,  the  blade  being  applied  to  the  edge  of  the 
stone,  which  revolves  around  a  central  axis.     The  best 
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grikditona  In  the  U.  6.  are  brought  iVom  Berea,  0.,  and 
tnm  Nova  Seotla.  Varioaa  forms  and  materials  are  also 
ued  in  making  grindstones  for  outting  glass,  gems,  eto. 

Grindstone  Island,  a  small  island  near  the  head  of 
the  Bay  of  Fund;,  in  Albert  oo.,  N.  B.,  has  a  lighthouse 
and  grindstone-qaarriea,  of  irhioh  the  products  are  sent  to 
the  U.  8. — Another  Okhumtohi  Island  is  one  of  the  Mag- 
dalen group,  in  the  Gulf  of  St.  Lairrenoe. 

Grindstone  Island,  one  of  the  Thousand  Islands  in 
the  St.  Lawrence,  belongs  to  Clayton  tp.,  Jefferson  CO.,  N. 
T.    Pop.  330. 

Grinnell',  post-v.  and  tp.  of  Poweshiek  co.,  la.,  120 
ailes  W.  of  the  Mississippi  Hirer,  on  the  Chicago  Bock 
Island  and  Pacific  R.  R.,  also  on  the  Central  R.  R.  of 
Iowa.  It  is  the  seat  of  Iowa  College,  has  5  churches,  good 
public  schools,  a  newspaper,  a  national  bank,  2  hotels,  ser-. 
eral  large  flouring-mills,  a  foundry,  a  glove  manufactory, 
and  good  stores.  It  is  located  in  the  midst  of  •  thriring 
Atrming  community.    Fop.  of  v.  1482:  of  tp.  2389. 

S.  F.  Cooper,  Ed.  or  "H«rau)." 

Grinnell,  tp.  of  Trego  co.,  Ejm.    Pop.  40. 

Grinaell  (HzHaY),  b.  at  New  Bedford,  Mass.,  Feb.  13, 
1799,  son  of  Cornelius  Grinaell  and  brother  of  M.  H.  Qrin- 
nell ;  was  a  partner  in  the  firm  of  Grinnoll,  Mintnm  &  Co., 
whale-oil  shippers  of  New  York,  1819-49,  and  after  that 
time  retired  from  business,  but  retained  connection  with 
several  insuraace  companies  and  with  thn  Seamen's  Sav- 
ings Bank,  in  which  he  was  greatly  interested ;  fitted  out 
the  "  Grinnell  expeditions  "  (-1850, 1864,  etc.)  in  search  of  Sir 
John  Franklin ;  and  wa3  throughout  life  a  most  generous 
advocate  of  the  interests  of  sailors.  He  was  the  first  pres- 
ident of  the  American  Geographical  Society.  D.  Junc^  1874. 

Grinnell  (Mosn  H.),  b.  at  New  Bedford,  Mass.,  Mar. 
3, 1803 ;  obtained  his  early  education  at  private  lehoels  and 
Friends'  academy.  He  was  inflnantial  in  sending  ost  Dr. 
Kane  upon  his  Arctic  expedition  (18i3-i5) ;  eolleetor  of  the 
port  of  New  York  18C9-71;  was  elected  M.  0. 183»-(1. 

Grinnell  I<and,  ia  the  Arctic  Oeeaa,  the  northem- 
most  land  on  the  globe  hitherto  discovered,  was  first  seen 
in  ISaO,  and  mapped  in  1864  as  far  as  lat.  82°  30'  N.  in 
Ion.  76°  W.  An  open  polar  sea,  entirely  free  of  ice  and 
abounding  in  animal  life,  is  reported  to  extntd  13&  miles 
N.  of  Its  shores.  High  mountains  were  seen  in  the  inte- 
rior. 

Grinneil*8  Istand,  one  »f  the  Thonsaod  Idands  in 
the  St.  bawrenee.  It  belongs  to  CIs(yton  t».,  JeCtnon  eo., 
N.T.    Pop.  3. 

Grippe.    See  IirLUEXZA. 

Gri'qnas  (called  Bastaarw  liy  the  Boers),  a  mixed 
race  in  South  Africa,  the  offspring  of  Hottentot  and  Su^h- 
women  by  the  Boers,  or  colonists  of  Dutch  descent.  Many 
of  them  are  well-to-do  breeders  of  cattle,  and  have  adopted 
the  habits  and  religion  of  Europeans,  while  others  prefer 
the  savage  life.  A  large  part  of  their  territory  (Griqua- 
land)  was  in  1874  annexed  to  the  Cape  Colony  against  the 
wish  of  the  people. 

Gris'com  ( Jo«.x),  Iit.D.,  b.  at  Hancock's  Bridge,  N.  J., 
Sept.  27, 1774;  became  principal  of  the  Friends' monthly 
meeting  school  in  Burlington,  N.  J.,  which  office  be  held 
thirteen  years.  Taking  up  the  study  of  chemistry,  he  pur- 
sued this  branch  of  learning  for  many  years,  often  giving 
representations  of  his  proficiency  before  the  public ;  in  1806 
was  elected  professor  of  chemistry  in  Rutgers  College, 
N.  J.  Ho  published  A  Ytar  ia  Earo/te  after  his  return 
borne  in  1823  from  a  foreign  tour;  was  instrumental  in 
forming  the  society  forthe  prevention  of  pauperism  (I8I7), 
of  which  ho  issued  the  constitution  and  first  report  on  the 
various  causes  and  remedies  of  pauperism,  u.  at  Bur- 
lington, N.  J.,  Feb.  26,  1832. 

Griscom  (JoB.<(  UosKiHs),  M.  D.,  b.  in  New  York  City 
Aug.  14,  1809 ;  graduated  from  the  tlniversity  of  Pennsyl- 
vania in  1832;  studied  medicine  under  Profs.  Godman  and 
Valentine  Mott;  became  professor  of  chemistry  in  New 
York  College  of  Pharmacy  1836-40,  and  has  held  the  office 
of  visiting  physician  of  the  New  York  Hospital  since  1843. 
Author  of  Aniriml  Meektnitm  and  Phftiologjf  (1839),  Um 
and  Ahua  of  Air,  and  the  Ueant  for  tht  Ventilation  of 
Bnildingi  (1850),  eto. 

Gri'si  (Giolia),  daughter  of  a  topographical  officer  of 
the  French  empire,  b.  at  Milan  May  22,  1812;  d.  at  Berlin 
Nov.  29,  1369.  She  studied  at  Milan  and  Bologna,  where 
at  the  age  of  sixteen  she  made  her  first  public  appearance 
as  Zelmira,  and  carried  the  andienco  away  by  the  charm 
of  her  voiee,  manner,  and  person.  Subsequently  she 
achieved  triumphs  at  Florence,  Pisa,  and  Milan.  At  the 
Scala  she  first  appeared  as  Norma.  Her  efforts  to  over- 
come defeats  of  training  were  so  snocessful  that  she  ranked 
with  Pasta  Mid  Malibran,  and  was  admitted  to  the  murieal 


hriandsMp  of  LaMacbe,  Tambnrtni,  and  Rablat.  For  her 
the  opera  Pmritani  was  written.  In  1836  Grisi  married  a 
Frenchman,  M.  Gerard  de  Meley,  but  the  union  was 
unhappy  and  was  legally  dissolved.  She  was  afterwards 
united  to  Signor  Mario,  the  tenor,  and  had  several  children 
by  him.  In  Aug.,  1854,  they  visited  the  C.  S.  together, 
and  sang  in  the  principal  cities.  In  later  years  her  resideace 
was  in  Kngland.  She  appeared  at  Covent  Garden  as  lati 
as  1844.  Before  that  time  her  popularity  in  Italy  and 
France  had  been  on  the  wane.  O.  B.  FaoTBixsBAM. 

Grisona  [Ger.  Ora«6Uade»]  is  the  easternmost  and 
largest,  bat  at  the  sams  time  the  most  thinly  peopled,  can- 
ton of  Switseriand,  bounded  E.  by  Tyrol,  S,  by  Lombardy, 
W.  and  K.  by  the  cantons  of  Uri,  Glarus,  and  St.  Gall. 
Area,  2673  square  miles.  Pop.  91,782,  of  whom  one-third 
speak  German,  and  the  (rest  peculiar  Romanic  dialects: 
The  whole  canton  consists  of  a  system  of  high  and  wild 
mountains,  containing  240  glaciers,  from  which  rise  the 
Rhine,  Inn,  Tioino,  and  Adda;  these  rivers  form  valleys, 
and  thereby  give  the  country  its  geographical  physiognomy. 
The  soothern  valleys  are  fertile ;  wheat,  vines,  and  figs  an 
grown.  But  the  highlands  yield  only  pasturage,  and  dury- 
uig  and  eattle-rearing  are  the  main  sources  of  wealth.  The 
name  Orisons  (Oraublinden),  "the  gray  league,"  is  de- 
rived firom  the  plain  gray  garment  worn  by  the  Swiss  farm- 
ers who  in  the  beginning  of  the  fifteenth  centnry  formed 
a  league  and  broke  the  yoke  under  which  the  nobility  hold 
them.  The  principal  town  is  Chur  (It.  CWm/  Fr.  Goirt), 
with  about  iOOO  inhaMtaate. 

Gris'wold,  post-v.  and  tp.  of  Now  London  co.,  Conn. 
The  township  contains  Jewett  City  and  other  manufactur- 
ing villages.     Pop,  2575. 

Griswold  (Alexanokr  Viets),  D.  B.,  b.  at  Simsbuty, 
Conn.,  Apr.  22,  17(t6;  appointed  rector  of  St.  Michael's 
Sinr<dt  at  Bristol,  R,  I.  'The  eastern  diocese  of  the  Prolcnt- 
ant  BptMopal  Church  was  organised  in  1810,  aad  in  May, 
1811,  Dr.  Griswold  was  ordained  its  first  bishop.  Soon 
alter  ha  was  eleetad  ohanoellar  of  Brown  Univennty.  He 
published  On  tkn  HrformmHon  and  lU  ApotloUs  Qfflet  (1843), 
sermons,  etc.  D.  at  Boston,  Mass.,  Feb.  li^  1843.  (See  M*- 
tn»in,  by  JoHa  6.  BroFB.) 

GriswoM  (JoBW  A.),  b.  at  Nassan,  tn  Rensselaer  c«., 
N.  Y.,  in  I8I2 ;  was  M.  C.  from  New  York  1863-S9,  and 
was  mayar  of  Troy  1856.  It  was  through  his  efforts  that 
Ericsson's  famous  Monitor  was  bnilt.  He  was  an  iron  msa- 
tlb«(uTert  was  Raaotiliaan  candidate  for  gpramsr  of  New 
York  1868.    D.  at  Troy,  K.  Y.,  Oot.  31, 1872. 

Griswold  (Matthew),  LL.D.,  b.  at  Lyme,  Conn.,  1716 ; 
held  the  office  of  lieutenant-governor  of  Connecticut  for 
sevaral  years;  governor  1784-86;  also  Judge  of  the  su- 
preme court;  president  of  the  convention  which  ratified 
the  Federal  Conttitation,  1788.  D.  at  Lyme^  Coao.,  Apr., 
17»». 

GriiWOld  (RoasR),  liL.D.,  b.  at  Lyme,  Conn,,  May  21, 
1762;  gradaated  from  Yale  College  in  1780.  He  was  ad- 
mitted to  the  bar  ia  1783 ,-  bwiame  M.  C.  from  1 795  to  1805 1 
appointed  judge  of  the  supreme  court  of  Connecticut  in 
1607,  and  wasTieutenaat-govemor  from  1809-11 ;  govamor 
1811-13 ;  was  regarded  as  a  man  of  great  talents  and  great 
h«al  abUity.    D.  at  Norwich,  Coan.,  Oot  26,  1812. 

Griswold  (Rormi  WiLaor),  D.  D.,  b.  at  Benson,  Tt., 
Feb,  15,  181ft ;  spent  much  of  his  early  life  In  travel,  and 
at  the  age  of  twenty-one  had  visited  the  most  interesting  / 

Slaoca  of  his  own  land  and  those  of  Central  and  Sontbern 
Inrope ;  beeame  a  priater,  then  a  Baptist  preacher,  aad 
afterwards  a  journalist.  In  1841  he  brought  out  an  anony- 
mons  Tolnme  of  poems  and  a  volume  of  sermons.  Became 
the  ehief  editor  of  Oraham't  Magaxine  in  1842-43,  and  of 
the  International  ifagazineot  New  York  in  1850-62.  Author 
of  Poete  and  Poetry  of  Amerien,  WaaKington  and  the  Gen- 
erals of  the  Revolution,  Curioeitiee  of  American  Literatnre, 
Proee  Wrilert  of  America,  The  Republican  Court,  and  other 
works,  and  published  the  first  edition  of  Milton's  prose 
works  in  America.  Ho  was  also  engaged  as  one  of  the 
editors  of  the  works  of  Edgar  A.  Poa.  D.  in  New  York 
City  Aug.  27, 1857. 

Griswold  (Stahi-et),  b.  at  Torriagford,  Oonn.,  Nov. 
14, 1763 ;  graduated  from  Yale  College  in  1786 ;  studied  the- 
ology, and  was  settled  to  preach  at  New  Milford,  Conn., 
from  1790-1802,  but  resigned,  owing  to  the  animosity  oc- 
casioned by  his  Demoeratio  views.  In  1804  he  edited  a 
Demoeratic  paper  at  Walpole,  K.  H.,  with  marked  ability. 
Became  U.  ».  Beaator  in  1809  from  Ohio,  and  afterwards 
U.  S.  judge  for  the  North-west  Territory ;  appointed  secre- 
tary of  Michigan  Territory  by  Jefferson  in  1805.  D.  at 
Shawneetown,  111.,  Aug.  21,  1815. 

Gris'woljdrille,  post-v.  of  Jones  eo.,  Ga.,  12  miles  E. 
by  N.  of  Macon,  on  the  Central  R.  R.  leading  to  Savannah, 
noted  before  the  war  for  its  extensive  ootton-gin  maantbc- 
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tory,  Mid  during  the  -war  for  a  piBtol-faotory.  Hero  vas 
fought  OD  Nov.  22,  ISM,  a  bloody  battle  betireea  a  portion 
of  Uen.  William  T.  Sherman's  oommand,  undor  Ocn.  Wal- 
oott,  and  a  number  of  the  Oeorgia  reierres,  under  Oen. 
Howell  Cobb,  in  whioh  eereral  hundred  on  both  eidca  vrere 
killed  and  wounded,  and  among  the  latter  Oen.  Waloott. 

Griswoldville,  po>t-v.  of  Coleraine  tp.,  Franklin  co., 
Mass.,  has  valuable  water-power  and  active  manufaotures 
of  cotton  goods.  It  is  on  North  River,  4  miles  K .  Of  Shel- 
bume  Falls,  and  on  the  unfinished  Deer&eld  Voliay  R.  R. 

GriTegii6e«  town  of  Belgium,  in  the  province  of  Liege, 
on  the  Ourthc,  has  largo  coal-mines  and  extensive  manu- 
faotures of  nails,  wire,  outlery,  and  iron  tools.     Pop.  6234. 

Gro'dek,  town  of  Austro- Hungary,  in  Oalieia,  hai  7381 
inhabitants,  mostly  engaged  in  the  cultivation  of  flax. 

Grod'nO)  government  of  European  Russia,  bounded 
8.  aud  W.  by  Tolhynia  and  Poland,  and  N.  and  E.  by  the 
governments  of  Wilna  and  Minsk.  Area,  14,700  square 
miles.  Pop.  9&8,582.  The  ground  is  low  and  level;  in  the 
northern  part,  in  the  basin  of  the  Niemen,  of  a  light, 
sandy  soil,  oovered  with  immense  forests  of  pine  and  beech ; 
in  the  soutbem  part,  in  the  basin  of  the  Dnieper,  of  a 
swampy  and  marshy  obaraoter.  Rye,  flax,  hemp,  and  tim- 
ber are  exported  in  great  qoantitics ;  eattle  and  bees  are 
reared;  wolves,  bears,  elks,  and  roebucks  abound  in  the 
forests. 

,  Grodno,  town  of  Russia,  cap.  of  the  government  of 
Orodno,  on  the  right  bank  of  the  Niemen.  Many  of  the 
palaces  formerly  belonging  to  Lithuanian  noblemen  are 
now  decaying,  though  one  built  by  Augustus  IIL  is  still  in 
good  repair,  and  is  a  magnificent  structure.  Orodno  has 
extensive  manufaotures  of  weapons,  silk,  and  cloth,  and  a 
lively  trade.    Pop.  2S,187,  of  whom  two-thirds  are  Jews. 

Groeankeekt  post-v.  of  Limestone  oo.,  Tex.,  on  the 
Houston  and  Texas  Central  R.  R.  It  has  a  weekly  news- 
paper. . 

Groa'iMgen,  the  northernmost  provinee  oi  the  Nether- 
lands, is  flat  and  low,  and  protected  against  the  inundations 
of  the  sea  by  dykes.  It  is  fertile  and  well  cultivated.  Its 
south-eastern  part  is  marshy,  but  aifords  good  pasturage. 
Orass-ooltnre,  dairying,  fishing,  and  shipbuilding  are  the 
main  pursuits  of  tbo  population.  Its  area  is  8M  sqaare 
miles,  with  230,357  inhabitants,  of  the  Frisian  race  ana  be- 
longing to  the  Reformed  Churoh. 

Groningen,  town  of  the  Netherlands,  the  oapital  of 
the  province  of  Oroningen,  on  the  Hunse,  which  here  forms 
a  good  port,  accessible  for  large  vessels,  and  oommunieating 
by  canals  with  the  Dollartand  the  Zuyder-Zee.  Groningen 
is  fortified,  has  a  univenity  founded  in  1S14,  a  pnblio  library, 
and  a  botanic  garden.     Pop.  39,015. 

GroBO'rlns,  or  Gro'nov,  the  name  of  a  distingn'iibed 
Dutch  family  which  produced  many  learned  men.  Jon^a 
Fkkdkiiik  Orosotius,  b.  in  Hamburg,  Oermany,  Sept.  8, 
1A11 ;  was  edaoated  at  Leipsic,  Jena,  and  Altorf,  and  in 
1843  became  professor  of  history  and  eloquenee  at  Deven- 
ter ;  in  1658  professor  of  the  Orook  language  and  history 
at  Leyden ;  published  texts  of  aneient  authors  with  notes, 
and  wrote  philological  and  archisological  treatises.  D.  at 
Leyden  Deo.  28, 1671. — His  son,  Jaoobds,  b.  at  Deveatar 
Oet.  20, 1645,  went  in  1668  to  study  in  the  English  univer- 
sities ;  was  attached  in  1672  to  the  Dutch  embassy  at  Mad- 
rid ;  was  professor  of  polite  literatnra  at  Pisa,  and  in  1679 
took  the  corresponding  chair  at  Leyden.  Published  anno- 
tated texts,  and  wrote  Thetaurtu  AKtigHilatam  Ormoarum 
(13  vols.,  1697-1702).  D.  at  Leyden  Oct.  21,  1716.— His 
SOD,  AHnAHAX  (1694-1775),  a  distinguished  physician,  was 
editor  of  several  ancient  authors  and  author  of  learned 
works. — His  brother,  JoRAict  FnRDEitiK  (1690-1762),  was 
a  distinguished  jurist,  botanist,  and  author. — Laijrentics 
Thkodorus  (1730-78),  a  learned  loologist  and  author. — His 
grand-uncle  of  the  same  name  was  a  distinguished  student 
of  the  civil  law,  and  author  of  a  volume  of  corrections  for 
the  Pandects  and  of  several  arubmological  treatises. 

Groo'te  Ey'landt,  the  largest  island  in  the  Qulf  of 
Carpentaria,  North  Australia.  It  is  mountainous  in  the  in- 
terior, with  flat  and  barren  coasts.  Its  diameter  is  abont 
40  miles. 

Gros  f  AiTTDiRE  Jean),  b.  at  Paris  in  1771 ;  d.  then  in 
1835.  He  was  a  pupil  in  the  school  of  David ;  was  patron- 
ised by  Napoleon,  whose  portrait,  full  length,  he  painted 
in  Italy,  and  the  most  impressive  events  in  whose  career 
—the  battles  of  Aboukir,  of  the  Pyramids,  of  Eyluu,  Na- 
poleon visiting  the  sick  at  Jaffa,  among  them — he  depleted 
by  order  of  the  government.  These  pieces  are  strong,  but 
coarse.  His  miniature  portraits  arc  delicate  and  beautiful. 
The  cupola  of  St.  Genevieve  at  Paris  shows  his  skill  as  a 
decorator.  Gros  was  a  member  of  the  Legion  of  Honor 
and  the  order  of  St.  Miehael,  and  professor  at  the  Institute 


and  the  School  of  Fine  Arts.     He  drowned  himself  in  a  fit 
of  melancholy.  O.  B.  FBOTHUiaBAii. 

GroaHlieak  [so  named  from  their  large  bill],  a  popnlar 
name  of  several  birds,  principally  belonging  to  the  family 
Fringillidio.  The  U.  3.  have  the  evening  grosbeak  (tfu- 
pen'phoHa  veipertina),  the  pine  grosbeak  {Pinicola  Cann- 
cUtuit),  the  rose-breasted  grosbeak  (Ouiraca  ludovieiaiia), 
the  blue  grosbeak  (Ouirnca  eterulea),  and  others  of  that 
genus.  The  cardinal  grosbeak  ( Gardinali*  VirginiaHst)  is 
the  Virginia  red-bird,  a  fine  songster,  often  seen  in  cages. 

The  social  grosbeak  ( Loria  tocia)  of  South  Africa  builds 
a  huge  roof  in  some  large  tree,  beneath  which  sometimes  as 
many  as  300  pairs  of  birds  aro  lodged. 

Grose  (Frakcis),  b.  at  Oreenford,  Middlesex,  England, 
1731;  resigned  his  ofSco  of  Richmond  herald  1763;  was  a 
paymaster  of  militia  whoso  convivial  habits  are  immortal- 
ized by  Bums,  who  was  for  a  time  his  associate.  Gro^e 
published  several  freely  illustrated  antiquarian  works, 
which  are  not  of  high  value,  but  his  Clanical  Dictionnry 
of  fht  Vulgar  Tongue  (1785)  and  his  Provincial  Olouarg 
(1787)  are  of  some  merit.    D.  at  Dublin  Hay  6, 1791. 

Gross  (Sahitel  D.y,  M.  D.,  LL.D.,  D.  C.  L.,  was  b.  in 
Pennsylvania  July  8,  1805;  studied  medicine  under  Dr. 
Gkorge  HoCIellan,  and  graduated  in  the  Jefferson  Medical 
College,  Philadelphia,  1828 ;  in  1835  was  eleoted  professor  of 
pathological  anatomy  in  the  medical  department  of  Cincin- 
nati College,  0.,  and  in  1840  to  the  professorship  of  surgery 
in  the  University  of  Louisville,  Ky.  In  1850  he  was  selected 
to  become  Dr.  Mott's  successor  in  the  Univenity  of  New 
York,  and  in  1856  he  succeeded  Dr.  MCtter  in  his  alma 
mater,  a  position  which  be  still  oeoupies.  In  1862,  Dr. 
Gross  was  made  a  member  of  the  Royal  Medioal  Society 
of  Vienna;  in  1868,  of  the  Royal  Medico-Chimrgical  So- 
ciety of  London,  and  of  the  British  Medioal  Assoeiation. 
He  has  also  been  honored  with  the  degree  of  LL.D.  in  this 
country,  and  with  that  of  D.  C.  L.  in  Great  Britain.  In 
1867  he  was  eleoted  president  of  the  American  Medical  As- 
sociation. He  commenced  in  early  life  to  oontribnta  to  our 
medioal  literature,  and  la  the  well-known  author  of  several 
professional  works ;  above  all,  his  Syitm  of  Snrgtry,  which 
in  1872  reached  its  filth  edition  in  two  large  volumes  of 
about  2500  pages,  closely  printed  and  elegantly  illustrated. 
It  is  a  oyelopsedia  of  this  department  of  medicine. 

Paul  F.  Ers. 

Grosse  Isle,  an  island  in  the  river  St.  Lawrence,  29 
miles  below  Quebec,  is  2^  miles  long  and  1  mile  wide.  It 
is  the  property  of  the  province,  and  is  used  as  a  quarantine- 
ground. 

Gros'senhain,  town  of  Germany,  in  the  kingdom  of 
Saxony,  on  the  Roder,  has  large  manufaotares  of  cloth  and 
different  kinds  of  woollen  fabrics.     Pop.  10,438. 

Grosse  Point,  post-tp.  of  Wayne  co.,  Mich.  P.  2230. 

Grosseteste  (Robbkt),  bishop  of  Lincoln  (probably 
named  ffrot«e(«(e,  "great  head,"  from  bis  learning  and 
ability),  was  b.  at  Stri^brooke,  Sulfolk,  about  1175 ;  studied 
law,  physic,  and  divinity  at  Oxford  and  Paris,  and  is  reputed 
to  have  held  a  professorship  at  Paris ;  was  made  arohdcacon 
of  Wilts  in  1214;  received  other  preferments,  and  in  1214 
received  the  dootorate  of  theology  and  become  magitter 
teholarum  at  Oxford;  defended  (1232)  the  Jews  against  the 
king  and  people ;  became  bishop  of  Lincoln  1235 ;  reformed 
with  rigor  his  large  diocese ;  opposed  successfully  alike  the 
intrusions  of  king,  nobles,  and  thepope  inlocal  ecclesiastical 
affairs ;  was  involved  in  a  long  oontroversy  with  Innocent 
IV.,  who  strove  to  fill  the  richest  places  in  all  the  Chureh 
with  Italians  and  Provencals ;  was  one  of  the  most  learned 
and  popular  preachers  of  his  day,  a  voluminous  author,  and 
a  anooeasful  instructor,  Roger  Bacon  being  among  bis  pnpils. 
In  1253  he  was  excommunicated  by  Innocent  tV.  O.  at 
Backden  Oct.  9,  1253.  He  is  one  of  the  central  flgnrea  in 
the  history  of  the  thirteenth  century. 

Grosae'to,  province  of  Tuscany,  Italy,  on  the  Mediter- 
ranean. Area,  1710  square  miles.  Barren  mountains  and 
unhealthy  and  unproductive  marshes  occupy  much  of  it* 
surface.     Cap.  Orosseto.     Pop.  107,457. 

Grosseto,  town  of  Italy,  in  the  provinee  of  Groneto. 
on  the  Maremmana  railway,  about  halfway  between  Flor- 
ence and  Rome.  It  is  surrounded  by  marshes,  and  sufferi 
greatly  from  miasmata  and  bad  water,  though  the  reoent 
efforts  of  the  Italian  government  to  improve  the  drainage 
of  the  Marcmma  hare  somewhat  raduoed  its  mortality. 
Promising  indications  of  coal  have  been  recently  disoovered 
in  this  vicinity.     It  is  a  bishop's  see.     Pop.  6310. 

GrosS'Glosan.    See  (Jlogau. 

Gros'si  (ToMKASo)  was  b.  at  Bellnno,  on  the  Lake  of 
Como,  in  1791,  and  passed  his  whole  life  as  a  notary  in 
Milan,  where  he  d.  in  1853,  greatly  lamented  by  his  friends, 
among  whom  most  intimate  was  Alcssandro  Manxoni.  He 
bagao  his  literary  career  by  a  poem  in  the  Milaneoe  di*- 
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het,  Ca  Pri»em,  irhioh  nearly  aott  him  hia  life.  In  1816 
followed  two  inortpoeniB  in  the  same  dialect.  La  Fusgitiva 
•D<i  La  Piogr/ia  iCOro,  the  first  of  which  if  a  model  of  pa- 
tbelio  poetry.  Hie  Ildtgoiula,  a  romance  in  verse  (IS20), 
made  tkat  •peoies  of  writing  fashionable  in  Italy,  and  its 
success  led  Gro.«8i  to  try  to  restore  the  epic,  neglected  since 
the  time  of  Tiuuo,  by  his  poem,  /  Loutbardi  alia  Prima 
Crorxata.  But  this  poem,  printed  in  1826  by  a  generous 
subscription,  did  not  equal  public  expectation,  and  was 
soon  forgotten.  In  IS.'M,  Qrossi  published  his  Marco  T'i>- 
eoHlt,  which  soon  became  very  popular,  and  throe  years 
later  bis  Olrieo  e  Lida. 

Grosswar'dein,  town  of  Cpper  Hungary,  on  the 
Koros,  130  miles  E.  by  S.  by  rail  from  Pesth,  It  consists 
of  the  town  proper,  which  was  formerly  a  fortress,  and  eight 
suburbs.  Its  cathedral  ia  a  magnificent  building.  It  carries 
on  a  considerable  trade  in  pottery,  cattle,  and  wine,  and  has 
two  Roman  Catholic  bishops — one  of  the  Latin  and  one  of 
the  Roumanian  rite.     Pop.  22,443. 

Groa  Ventre  Indians  [Fr.  "big  bellies"],  a  tribe 
living  with  the  Blackfeet  and  other  tribes  in  the  Milk 
River  agency  of  Montana.  They  number  1100.  They  are 
hostile  to  the  Sioux,  are  usually  friendly  to  the  whites, 
and  are  becoming  quite  industrious.  They  are  called  also 
Prairie  Gros  Ventres,  and  are  a  branch  of  the  Arapahocs. 
The  MiNRKTARic  I!IDIA.<C8  (which  see)  are  also  called  Oro* 
Ventres. 

Grote  (GEORor.),  D.  C.  L.,  F.  R.  8.,  b.  at  Clayhill,  Kent, 
Nov.  17,  1794,  of  Qerman  ancestry,  studied  at  the  Charter- 
house, and  in  1S09  entered  his  father's  banking-house  as  a 
elerk ;  beoame  a  libera]  politioal  writer,  and  sat  in  Parlia- 
ment for  London  1832-41,  and  was  distinguished  by  efforts 
in  favor  of  the  use  of  the  ballot  in  elections.  In  1 823  he 
began  to  devote  much  attention  to  Greek  history,  and  the 
fruit  of  his  labors  was  his  noble  Hlttary  of  Oreect  (12  vols., 
1846-50 ;  new  ed.,  8  vols.,  1882),  written  from  a  democratic 
standpoint,  and  enriched  with  the  products  of  novel  and  im- 
portant rcBcarehes.  His  other  principal  works  are  Plato 
and  the  othrr  Companions  of  Sncratei  (3  vols.,  1865) ;  Arit- 
totU  (2  vols.,  1872) ;  Minor  Wurlu,  containing  essays  and 
reviews  (18T3).  In  I860  ha  became  vice-chancellor  of  the 
London '  University ,  and  in  1 869  president  of  University 
College.  D.  in  London  June  18,  18^1.  (See  Ckaraclur  and 
Writingt  of  0.  Orote,  by  Alex.  Bai;(,  prefixed  to  Jfinor 
Woria,  and  Memoin,  by  Mrs.  Grotk,  London,  1873.) 

Gro'tefend  (Qwona  Friedricr),  b.  at  MUnden,  Oer- 
many,  June  9.  1775;  studied  at  GSttingen  1796-97;  an- 
nounced his  disoovery  (in  1802)  of  the  meaning  of  certain 
Pehlevi  inseriptions  near  Peracpolis ;  was  director  of  the 
Lyceum,  Hanover,  1821-49 ;  d.  there  Deo.  15, 1853.  Amoag 
his  publications  are  Jtudunenla  liiifum  Umhriem  (1835-.'<8); 
Aeue  Beitrdg*  sitr  ErlUuttmug  der  partepolitaniacluH  Keil- 
»ekri/l  (1837);  Znr  ErlduitrHug  dtr  babylonitckeH  JCtil' 
tcSrifi  (1840);  Zur  Oeographit  und  Onchichtt'von  ait-Ilal- 
itn  (1840-42). 

Gro'tias,  or  De  Groot  (Huao),  b.  at  Delft  in  1583, 
where  his  learned  father  was  the  burgomaster,  was  sent  to 
Leyden  at  the  age  of  eleven,  and  after  three  years'  raaidenoe 
at  the  aniveniity,  under  Joseph  Soaliger  and  other  eminent 
professon,  accompanied  the  ambassadors  of  the  states-gen- 
eral into  France.  Here  he  received  notice  on  aooount  of 
his  precocious  learning  even  from  the  king,  Henry  of  Na- 
varre. Returning  to  his  native  town  in  1599,  he  was  in  the 
same  year  admitted  to  the  bar  at  the  Hague,  and  soon 
gained  dislinotion  by  works  in  various  departments  of 
learning,  such  as  editions  of  the  elassioa,  and  by  original 
compositions.  In  1601  he  was  appointed  historiographer 
of  Holland;  in  1607  he  was  made  advoeate-general  of  the 
flso  for  Holland  and  Zealand;  and  io  1610  the  office  of 
pensionary  (paid  counsellor)  of  Rotterdam  was  conferred 
upon  him.  By  virtue  of  this  office  he  had  a  seat  in  the 
States  of  Holland,  and  afterwards  in  the  staten-gencral.  In 
these  years  he  gave  several  works  to  the  world — in  1608,  his 
Mare  liberum,  in  defence  of  the  freedom  of  the  sens  against 
the  pretensions  of  Portagal  and  England;  in  1610,  his 
treatise  in  Latin — in  whi^  language  nearly  all  his  works 
were  written^-on  the  antiquity  of  the  Batarian  republic ; 
and  in  1612  he  finished  his  annals  and  history  of  Belgian 
afifairs,  which,  however,  did  not  see  the  light  until  after 
his  death.  All  the  time  from  his  first  visit  to  France  he 
had  enjoyed  the  friendship  of  John  of  Barneveldt,  the 
grand  pensionary  of  Holland,  the  head  of  the  states'  rights 
party,  and  a  favorer  of  Arminian  opinions  in  theology. 
Grotius  shared  his  opinions  in  theology  and  politics;  and 
when,  about  the  time  of  the  meeting  of  the  synod  at  Dort, 
the  atadtholder  Maurice,  the  head  of  the  national  party, 
with  whom  the  Calvinistfl  sided,  caused  the  arrest  of  Bar- 
neveldt on  unfounded  charges  of  secretly  plotting  for  the 
Spaniards,  Grotius  also  was  arrested  and  imprisoned.  The 
result  is  well  known.    Barneveldt  was  put  to  death,  Grotius 


was  held  in  oonflnement,  first  at  the  Hague,  then  in  the 
oastio  of  Lowenstein  near  Gorkum,  until  Mar.  21,  1624, 
when  he  was  conveyed,  by  a  stratagem  of  his  wife,  in  an 
empty  book  oheet,  to  Gorkum,  whence  be  esoaped  to  Ant- 
werp, and  from  there  found  bis  way  Ut  Paris.  In  his  im- 
prisonment he  was  not  idle.  He  translated  the  Pkauiuim 
of  Euripides  into  Latin  verse,  wrote  an  introduction  to 
the  jurisprudence  of  Holland,  and  composed  his  important 
commentaries  on  the  New  'Testament,  together  with  the 
treatise  on  the  truth  of  Christianity,  In  Franco  he  had  a 
pension  from  the  king  of  3600  florins.  Here  he  published 
bis  treatise  De  jure  belli  et  pacig,  to  which  modem  inter- 
national law  owes  its  first  development.  Experiencing  some 
disgusts  during  his  stay  in  France,  he  left  that  country  and 
visited  Holland  in  1631,  but  finding  his  enemies  still  able 
and  willing  to  make  him  trouble,  be  chose  Hamburg  for  hii 
residence  in  10.32,  and  ere  long  (i.  e.  in  1634),  in  compli- 
ance with  the  solicitations  of  Chancellor  Oxenstiem,  entered 
the  service  of  Queen  Christina  of  Sweden.  He  was  made  a 
privy  couneillor  and  the  queen's  ambassador  in  France. 
His  diplomatic  life  becoming  uncomfortable  to  him,  in  1645 
he  asked  for  a  recall.  The  queen  offered  him  honorable  em- 
ployment, but  he  was  unwilling  to  engage  longer  in  the  ser- 
vice of  courts.  He  took  ship  for  Germany,  encountered  a 
violent  storm  on  the  Baltic,  and  reached  Rostook  spent  with 
fatigue,  to  die  Aug.  2^  1645,  in  his  sixty-third  year. 

Grotius  was  perhaps  the  most  universal  scholar  of  hil 
age.  His  editions  oi  several  of  the  classics,  with  bis  ele- 
gant translations  into  Latin  verse  of  choice  flowers  from 
the  Greek  poets,  gave  him  a  place  of  eminence  among 
olassical  scholars ;  bis  notes  on  tne  New  Testament,  marked 
by  their  purely  philological  character,  and  removed  from 
theological  biasses,  would  alone  have  given  him  a  high 
reputation ;  his  historioal  and  legal  writings  were  the  oe- 
oasional  works  of  a  great  man ;  his  original  poems  in  Latin 
show  his  versatility,  although  they  are  forgotten ;  his  trea- 
tise on  the  tmth  of  Christianity  was  long  a  classic ;  his 
theologioal  works  prove  him  to  be  a  believer  in  the  aton- 
ing death  of  Christ  for  the  sins  of  men  upon  an  explana- 
tion of  the  doctrine  different  ft'om  that  oommonly  received 
at  the  time,  and  tbey  remove  him  from  the  doctrines  both 
of  Pelagins  and  of  Socinus.  But  he  will  be  remembered 
longest  as  having  first  brought  system  into  the  law  of  na-. 
ture  in  his  preface  to  the  Dejure  belli,  and  into  the  law  of 
nations  in  toe  body  of  that  work.  His  mild  Christian  hu- 
manity led  him  to  attempt  to  bring  better  principles  than 
those  of  his  age  into  the  intercourse  of  nations,  especially 
into  the  laws  of  war.  His  thorough  knowledge  of  Roman 
law  furnished  the  basis  of  the  system,  and  his  great  famil- 
iarity with  ancient  history  supplied  him  with  copious,  in 
fact  with  too  oopiou*  and  sometimes  inapposite,  illustra- 
tions. T.  D.  Wooi^sEv. 

Grot'on^  post-v.  and  tp.  of  New  London  eo..  Conn.,  on 
the  E.  side  of  the  river  Thames,  opposite  New  London,  and 
on  the  Shore  Line  R,  R.  It  has  important  manufactures. 
It  has  a  fine  monument  to  the  memory  of  the  patriots  mas- 
sacred here  Sept.  6,  1781,  by  British  and  Tory  troops  after 
the  surrender  of  Fort  Griswold.    Pop.  5124. 

Grotoa,  a  pleasant  post-r.  and  tp.  of  Hiddleiax  eo., 
Mass.,  traversed  by  the  Worcester  and  Nashua,  the  Nashua 
and  Acton,  and  the  Peterboro'  and  Shirley  R.  Rs.  It  is  the 
seat  of  Lawrence  Academy  (a  thriving  institution),  and 
has  several  paper-mills.  Fop.,  before  the  separation  of  the 
town  of  Ayer,  3584. 

GrotOR*  post-tp.  of  Grafton  eo.,  N.  H.,  45  miles  N.  W. 
of  Conoord,  has  manufactures  of  wooden  wares,  etc.  P.  583. 

Groton,  post-v.  and  tp.  of  Tompkins  co.,  N.  Y.,  26 
miles  S.  of  Auburn,  40  S.  of  Owego,  on  the  Southern  Cen- 
tral R.  R.  It  has  a  national  bank,  4  churches,  a  union 
graded  school,  1  newspaper,  a  hotel,  several  large  maehine- 
.<)hops  and  other  manufactories,  including  an  immense  ooop- 
erage  and  extensive  carriage-shops.  Pop.  of  ▼.  863;  of 
tp.  3512.  L.  N.  CnAPi.v,  Ed.  "Groto.'j  JonRNAt."    ■ 

Groton,  tp.  of  Erie  oo.,  0.    Pop.  910. 

Groton,  post-tp.  of  Caledonia  oo.,  Vt,  28  mile*  B.  of 
Montpelier.  It  has  a  literary  institute,  and  manufactures 
of  leather,  lumber,  and  starch.     Pop.  811. 

Grot'ta  del  Ca'ne  ("  Grotio  of  the  Dog")  is  the  name 
of  a  small  cave,  10  feet  deep,  4  feet  wide,  and  7  feet  high, 
in  Southern  Italy,  between  Naples  and  Fozsnoli,  remarka- 
ble for  its  exhalations  of  carbonic  acid  gas,  in  which  a  can- 
dle is  Instantaneously  extinguished  and  small  animals 
I  stifled.  It  received  its  name  from  the  oircnmstance  that 
I  small  dogs  are  generally  used  to  show  the  experiment.  It 
'  is  mentioned  by  Pliny,  and  the  exhalations  seem  at  his 
I  time  to  have  I>ccn  more  powerful  than  now. 

Grotta'glie«  town  of  Italy,  in  the  province  of  Leoce, 
I  on  the  high-road  between  Taranto  ana  Brindisi.  It  has 
I  some  cotton-factories.     Pop.  8747. 
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Grot'te,  town  of  SioUy,  in  th«  prvriM*  *t  Oifceati, 
about  13  milM  E.  of  the  Mieirat  Agrifmtam'.  It  dm  • 
oonsidenbl*  •ulphar-tnd*.    Pop.  7306. 

GrODchyj  de  (EmrANiritL),  MAKgcis,  mftrahal  and  peer 
of  France,  waa  b.  at  Paris  Oct.  23,  17M,  and  entered  the 
artillery  in  1781.  In  179S,  on  the  outbreak  of  the  Rerolo- 
tion,  he  was  eolonel  of  a  regiment  of  dragooni,  advanoed 
to  brigadier-general,  and  fought  in  1794  in  La  Vendue,  but 
was  discharged,  like  all  officore  of  the  nobility.  After  the 
fall  of  Robespierre  he  was  reinstated  in  his  fomer  plaee, 
and  fought  with  distinction  under  Joobert  and  Horeaa  in 
Italy  and  on  the  Rhine  in  1799  and  1800,  but  waa  treated 
somewhat  coldly  by  Napoleon  on  aoconnt  of  bis  sympathy 
for  Moreau.  On  Oct.  28,  180S,  he  defeated  the  Prnsiian 
oaralry  at  Zehdenik,  and  after  that  time  ho  was  muab  and 
successfully  employed  in  the  sampatgns  in  Prussia,  Bpain, 
Austria,  and  Russia;  on  the  retreat  from  Moscow  he  led 
the  body-guard  of  the  emperor,  a  legion  consisting  of  offi- 
oers  only.  On  the  restoration  of  the  Bourbons  in  1814  be 
was  banished  from  France,  and  although  he  was  allowed 
to  return  in  1815,  he  was  treated  with  suspicion.  He  joined 
Napoleon  immedialely  on  his  return  from  Blba,  reoeired 
oommand,  fongbt  successfully  in  Northern  France,  and  was 
made  a  marshal  of  France.  After  the  battle  of  Jane  17, 
1815,  he  was  ordered  to  pursue  BlUoher  with  an  army  of 
34,000  men  and  100  guns,  and  altbongh,  on  the  18th,  he 
heard  the  cannonade  from  Waterloo,  and  was  entreated  fay 
his  staff  to  march  in  that  direction,  he  adhered  to  his  orden 
and  pushed  forward  towards  Warre.  As  Napoleon  sent 
no  orders  to  recall  him,  it  seems  utterly  nnjnst  to  Iny  the 
burden  of  the  defeat  on  him.  After  the  hattlo  he  collected 
the  scattered  remnants  of  the  army  and  led  it  back  to 
France,  but  resigned  his  oommand  when  the  negotiations 
began  between  the  sllies  and  the  prorisional  government. 
The  Bourbons  banished  him  a  seooad  time,  but  after  resid- 
ing for  fire  years  in  the  IT.  8.,  he  was  permitted  to  return 
to  nis  estate  near  Caen.  After  the  rerolutlon  of  1830  his 
rank  of  marshal  was  acknowledged,  and  be  was  created  a 
peer  of  France.  D.  May  29, 1847.  Besides  a  number  of 
pamphlets,  he  published  FragmeitU  \ittarimtf,  in  vindica- 
tion of  bis  oondhct  in  1815,  military  and  dtplomatio. 

Gronnd  is  in  the  idea  what  cause  is  in  reality.  That 
which  actually  causes  the  moTcment  of  the  wings  of  a  wind- 
mill is  theoretically  the  ground  of  the  phenomenon.  Thus, 
ground  and  ttquence  express  in  one  sphere  exactly  the  same 
eorrelation  as  caute  and  tffnet  in  another.  Oround  and  rea- 
son are  so  far  identical  as  they  belong  to  the  same  sphere, 
but  a  different  field  is  ascribed  to  them.  Reason  is  objec- 
tive, and  refers  to  a  process;  ground  is  subjectire,  and  re- 
fers to  the  volition.  Reason  is  soiontiflo,  ground  is  moral. 
The  grounds  for  which  I  believe  that  a  thing  is  so  or  so  are 
reasons ;  the  reasons  why  I  act  so  or  so  are  grounds. 

Gronnd,  or  Gronnd  Bass,  in  music,  a  given  bass 
on  which  the  student  is  required  to  write  several  original 
melodies  or  desoSnts  in  succession,  the  whole  formlnj;  a  set 
of  rariatioos  in  different  stylos. 

Ground  Dove,  a  general  name  tor  tbos*  speoies  of 
pigeon  which  seldom  fly,  but  walk  or  run,  often  quite 
rapidiyi  upon  the  ground.  The  ground  dove  of  the  South- 
em  United  States  {Ckamirpella  pat$eriHa)  Is  less  than 
seven  inches  long.  The  genus  comprises  the  smallest 
pigeons  known. 

Gronnd  Ice,  or  Anchor  Ice  (called  gnmnd  gru  in 
parts  of  Bngland),  is  the  ice  whioh  forms  in  crystals  at 
the  bottom  of  streams.  Its  formation  is  probably  due  (1) 
to  the  current  of  the  stream,  which  mixes  the  lighter  cold 
water  of  the  surface  with  the  rest  of  the  water,  and  brings 
the  whole  down  nearly  to  the  freesing-point;  (2J  to  the 
asperities  at  the  bottom,  which  favor  the  forming  of  crys- 
tals; and  (3)  to  the  oomparative  stillness  of  the  water  at 
the  bottom. 

Gronnd-nut,  or  Pea-nnt,  the  fruit  of  the  Araehit 
hypogma,  an  annual  plant  of  the  order  Leguminosie,  a 
native  of  Africa  or  of  South  Amerioa.  In  these  countries 
it  has  long  been  euUirated  for  food.  In  the  U.  S.  it  is  cul- 
tivated extensively  for  its  oil  also.  The  pods  generally 
hare  two  seeds,  and  have  the  remarkable  habit  of  thrust- 
ing themselves  under  the  soil  and  there  ripening.  The 
seeds  ("nuts")  when  roasted  are  extensively  eaten,  and 
are  liked  by  many.  The  oil  is  prepared  by  grinding,  heat- 
ing, and  pressing  the  kernels,  which  yield  over  20  percent, 
of  fixed,  non-drying  oil,  useful  as  a  lubricant,  as  soap-stock, 
and  in  woollen  faotories.  Its  specific  gravity  is  ,913.  In 
lamps  it  is  better  than  sperm  oil,  except  in  cold  weather, 
when  it  thiokens.  When  deodorised  it  is  used  for  adulter- 
ating olive  oil.  France  and  Belgium  manufacture  largo 
amounts  of  thit  oil  from  African  nuts,  and  use  the  oil  as 
a  lubricant. 

Gronnd  Par'rakeet,  a  name  applied  to  several  beau- 


tifU  Aastralian  panots,  wbieh  live  alssost  miUnkf  upon  the 
croond— euah  as  the  Pamon*  /ormow  and  tb*  Nfwipkilm 
Novm  MolUmdiu.  The  latter  is  of  a  yellow  oolor,  and  is 
extremely  abundant  in  parts  of  Auttnlia. 

Gronnd-Rent.  Sea  Rkst,  by  Pnor.  T.  W.  Dwroirr, 
LL.D. 

Gronnd  Squirrel,  a  name  applied  to  various  rodents 
intermediate  in  character  between  the  true  squirrels  and 
the  marmots.  They  are  of  the  genera  Tamia;  ^lermo- 
philut,  etc.  (Bee  CRiPMnNK  and  w>paKR.) 

Gronnd'sel  Tree,  a  name  given  in  the  U.  S.  to 
Saeehari*  kalim\/olia,  ongHiti/olia,  and  glomtrulijiara, 
handsome  resinous  shrubs  of  the  order  Compositse.  They 
grow  chiefly  near  the  sea-coast. 

Grouse,  the  common  name  for  birds  of  the  order 
Rasores  and  family  Tetraonida.  The  species  are  numerous, 
and  many  are  American.  Of  these  the  spruce  partridge  or 
Canada  grouse  (  Tetrao  Canndenwit),  the  GeHtrocercuit  .**'^^' 
p)ia&iawUf  or  cook  of  the  plains,  the  Cvpidonia  tnpidof 
prairie  chicken  or  pinnated  grouse,  the  Bumun  wtiMlttt, 
ruffed  grouse  (incorrectly  called  "partridge"  and  "pheas- 
ant" in  some  places), 'and  others,  are  well-known  game 
birds.  Of  these  the  more  important  are  descrilwd  under 
their  alphabetical  heads. 

Grouse  Creek,  tp.  of  Cowley  co.,  Kan.     Pop.  153. 

Gronse  Valley,  in  Elkoco.,  Nov.,  N.  of  Toano  Station, 
is  a  good  grating  region.     Its  elevation  is  5600  feat. 

Groasset  (Paschal),  b.  in  Oorsioa  about  1345 ;  became 
a  Joumalist  of  Paris  and  the  assoeiate  of  Rocbefort ;  wrote 
the  articles  in  the  MamiUaite  against  Pierre  Bonaparte 
which  led  to  the  murder  (by  the  latter)  of  Viotor  Noir. 
Oroussat  was  for  a  time  imprisoned ;  was  afterwards  editor 
first  of  the  Maneillaiit,  and  then  of  La  BoHcke  dt  Ftr; 
waa  prominent  among  the  Parisian  Communists,  who  made 
him  their  foreign  minister ;  waa  sent  to  New  Caledonia  in 

1872,  but  made  his  escape  in  1874. 
Grore,  tp.  of  Jasper  co..  III.    Pop.  1094. 
Grove,  tp.  of  Adair  co.,  la.    Pop.  137. 
GroTOt  tp.  of  Davis  oo.,  la.    Pop.  1330. 
Gtore,  tp.  of  Pottawattamie  co.,  la.    Pop.  359. 
Grove,  tp.  of  Steams  eo.,  Minn.    Pop.  434. 
Grove,  tp.  of  Allegany  oo.,  N.  T.    P^p.  105C. 
Grove,  tp.  of  Harnett  eo.,  N.  C.    Pop.  1093. 
Grove,  tp.  of  Cameron  co..  Pa.    fof.  440. 
Grove,  tp.  of  areenville  oo.,  S.  C.     Pop.  1089. 
Grove  (Sir  Wit.t.tav  RoBsnr),  Q.  C,  F.  R.  S.,  b.  at 

Swansea  Jnly  14,  1811 ;  was  educated  at  Brasenose,  Oxford, 
and  at  Llnoetn'a  Inn,  and  eame  to  the  bar  fn  18S5 ;  gave 
special  attention  to  eraerimental  physios,  and  invented 
valuable  electrical  appliances;  was  one  of  the  first  to  ad- 
vaaoe  as  an  hypothesis  th«  doctrine  of  the  correlation  of 
forces;  waa  professor  of  experimental  philosophy  in  the 
Iiondott  Institution  1S4(M17|  beaanm  Q.  0.  IS6S;  a  royal 
medallist  1847;  prssident  of  the  Briliah  Association  I86<; 
a  joatio*  of  th*  oomnon  pleas  1871 ;  and  knight  badielor  in 

1873.  Author  «f  many  ralnable  soientiCc  papers,  and  of 
an  essay  On  iht  Comlatiit  t^tkt  HgricalFwcn  (184<). 

Gr*ve  City,  post-v.  of  Franklin  co.,  0.    Pop.  143. 

Grove  Hill,  post-v.,  county-seat  of  Clarke  eo.,  Ala.  It 
has  1  weekly  newspaper.    Pop.  300 ;  of  Grove  Hill  tp.  1 360. 

Grove  Iiafce,  post-tp.  of  Pope  co.,  Minn.    Pop.  393. 

Groveland,  tp.  of  La  Salle  oe.,  III.    Pop.  1561. 

Groveland,  tp.  and  poet- v.  of  Tasewell  oo..  III.,  on  the 
Chicago  Pekin  and  South-western  R.  B.,  8  miles  N.  8.  of 
Pekin.     Pop.  1333. 

Groveland,  post-v.  of  Putnam  oo.,  Ind.    Pop.  tfl. 

Groveland,  post-v.  and  tp.  of  Essex  oo.,  Mass.,  on  the 
Merrimack  River,  opposite  Haverhill,  and  on  a  branch  of 
the  Newburyport  R.  R.,  43  miles  N.  of  Boston,  It  has  a 
savings  bank  and  manufactures  of  shoes  and  woollen  goods. 
It  is  a  beautiful  place,  and  has  an  iron  bridge  connecting 
it  with  Haverhill.     Pop.  1776. 

Groveland,  post-tp.  of  Oakland  co.,  Mich.   Pop.  1180. 

Groveland,  post-tp.  of  Livingston  co.,  N.  Y.  It  con- 
tains a  Shaker  village.     Pop.  1455. 

Groveport,  post-v.  of  Addison  tp.,  Franklin  co.,  0., 
on  the  Columbus  and  Hocking  Valley  K.  R.,  12  miles  S.  E. 
of  Columbus.     Pop.  627. 

Gro'ver,  tp.  of  Johnson  co..  Mo.    Pop.  1233. 

Grover  (Cuvier),  b.  in  Bethel,  Me.,  July  24,  1829: 
graduated  at  the  IT.  S.  Military  Academy  July,  1850,  and 
entered  the  army  as  brevet  second  lieutenant  of  artillery ; 
promoted  to  be  second  lieutenant  Sept.,  1850;  first  lieutenant 
of  infantry  Mar.,  1855 ;  captain  Sept.,  1853 ;  m^Jor  Aog., 
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IBCS )  U«atMiaiit>«ol<»Ml  Jaljr,  1866.  Hi*  aarritei  prior  to 
ttM'  oirll  me  war*  priaei)>aU3r  on  tbe  froatier,  b«ing  en- 
gaged on  the  Northern  Paeifio  R.  R.  explontioB  1853-64, 
and  (he  Utah  expedition  18S7-&6.  On  the  outbreak  at  the 
aril  war  he  was  a  aaptain  of  the  lOtb  Infaati7,  and  with 
hia  eomnaod  in  New  If exioo.  RetomiDg  E^  he  waa  (Apr^ 
1862)  appointed  a  brigadler-geoeral  of  rolmtoera,  and  aa> 
signed  to  duty  with  the  Army  of  the  Potomao,  partieipat- 
ing  in  the  rarioua  battlee  of  the  Peninsular  oampai^  in 
Tirgiaiaand  in  the  aeeond  battle  of  Boll  Rnn.  In  Deo., 
1862,  he  was  in  eommand  of  a  diviaion  of  the  19th  Corps  In 
the  depattment  of  the  Onlf,  and  engaged  at  Baton  Rouge, 
Port  Httdaon,  and  rarioua  aetiona.  In  Aug.,  1864,  he  was 
laiaed  to  the  oommand  of  the  19th  Corps,  and  in  tlie  Shen- 
andoah oampaign  was  engaged  in  the  battles  of  Opeqaan, 
Flfher's  Hill,  and  Cedar  Creek,  in  the  latter  of  wnich  be 
was  wounded ;  he  sabsequently  oommanded  the  diatriet  of 
Savannah,  G  a.,  and  was  mustered  ootof  the  volunteer  serriee 
Ang.,  1865.  Brevet  lieatenant-eolonei,  coknel,  brigadiei^ 
general,  and  mi^or-general  C.  8.  A.  for  gallant  ooadaet. 
Sinse  the  oloae  of  the  eivil  war,  Col.  drover  baa  been  en- 
gaged on  duty  on  the  frontier  j  in  1870  was  transferred 
to  the  3d  Cavalry  as  lientenant-colonri ;  in  18T&  beoame 
aotonel  1st  Cavalry.  O.  C.  Simmors. 

Gro'vertoWBt  tp.  of  Starke  oo.,  Ind.    Pop.  71. 

GroTetoU)  BatUe  of.  See  Boll  Bi>5,  Second  Battle 

OP. 

Grow,  tp.  of  Anoka  oo.,  Minn.    Pop.  396, 

Grow  (OALnsnA  Aahom),  b.  at  Ashfbrd,  Conn.,  Ang.  Xl, 
1833,-  gmdnated  fh>m  Anberst  College  In  1844;  atndied 
law,  and  waa  admitted  to  the  bar  in  184T ;  was  M.  0.  fkvm 
Fennaylvania  in  1851-5.1,  1855-57,  and  1S59-H3 ;  be  waa 
diairman  of  tbe  committee  on  terrltorlea  1859-61 ;  was 
Speaker  of  the  Honse  of  Representatives  in  the  37tb  Con- 
gress (1861-63) ;  and  was  appointed  delegate  to  tbe  BaHi- 
more  oonvention  in  1864.  He  is  now  (1876)  president  of  a 
railway  eompany,  and  resides  in  Houston,  Tex. 

Growler,  the  Mlmptemt  m'grieapt,  or  black  bass,  a 
good  tablc-flah  of  th»  lakes  and  rivers  of  the  V.  S. 

Groy'nn  (William  H.),  M.  D.,  b.  at  Londonderry,  Ire- 
land, Oct.  31,  1835 ;  was  educated  at  Pompey  Academy, 
N.  Y.,  and  at  tbe  State  Normal  School,  Albany ;  received 
his  medical  degree  in  1867  from  the  Homoeopathic  Medical 
College,  Philadelphia;  was  president  of  the  Cayuga  County 
(S.  Y.)  Hom(Bopathia  Medical  Society  1871-72,  vice-pres- 
ident of  the  Central  New  York  Homoeopatbio  Medical 
Society  1874-75.    Residence,  Throopsrille,  N.  Y. 

Grab,  the  larva  of  a  soleopterous  insect.  Larvsa  of 
diptarous  insaots  are  sailed  maggoli;  those  of  Lepidoptera 
are  eaterjM'Uan,  Larvn  of  the  other  orders  of  iaseots  hare 
ao  special  popular  uamea. 

Gnbbs  (Jonx  Cloitd),  A.  M.,  M.  D.,  b.  at  Pittsbnrg, 
Pa.,  May  24,  1836;  graduated  at  Willamette  Uaiveraity, 
Or.,  1861 ;  was  an  oftoer  of  the  5th  Penasylvania  Cavalry 
18A4  ;  graduated  M.  D.  in  1868  at  tbe  University  of  Hioh- 
igan;  has  held  the  professorship  of  ehamistfy  ia  WiHa- 
aatte  Uaiveraity,  and  been  editor  of  the  Mtdimd  and  Strgi- 
•oi  S*pm1*r  of  Oregon.    Resides  at  Daltas,  Or. 

Gril'ber  (JoRAXir  OorrrsiKD),  a  Qerman  writer  of  some 
note,  was  b.  at  Naumbarg,  Prussian  Saxony,  Nov.  29, 1774, 
and  made  from  1793  to  1797  extensive  studies,  though  of 
a  somewhat  miscellaneous  character,  at  the  University  of 
Leipsic.  From  1803  to  1810  he  resided  in  Weimar,  where 
he  became  very  intimate  with  Wieland,  of  whom  he  has 
written  a  good  biography  (2  vols.,  1815).  In  1815  ho  was 
appointed  professor  of  philosophy  at  the  University  of 
Halle,  and  in  1818  he  began,  together  with  Ersch,  tbe  pub- 
Hoatioo  of  the  neat  AllgemeiHt  EHefklopSdio  dtr  Wi—m- 
tcia/ien  und  XUiult,  which  after  the  death  of  Bnoh  he 
eondncted  alone  for  many  years.     D.  Aug.  7,  1851, 

Gmet'U)  post-v.  of  Grnndy  oo.,  Tenn. 

Gwm'gam,  tp.  of  Clinton  co..  Pa.     Pop.  296. 

Gm'mo  Ap'pnla,  an  old  town  of  Italy,  in  the  pn>- 
rince  of  Barl.  It  has  considerable  trade  in  wine,  oil,  and 
grain.     Pop.  8132. 

Grfln  (AsASTASius).    See  ArERSPERO. 

Grttn'berg,  town  of  Prussia,  in  the  province  of  Silesia. 
It  is  famous  for  its  wine,  and  has  some  manufactures  of 
cloth  and  leather.     Pop.  10,324. 

Grandt'rig  (Nicolai  Frrdbrik  SEVKRra),  the  Danish 
reformer,  was  b.  Sept.  8,  1783,  at  Udby  parsonage,  in  the 
island  of  Sceland,  and  studied  language,  history,  and  the- 
ology at  the  University  of  Copenhagen.  In  1808  he  at- 
tracted some  attention  by  his  book  on  the  Soandinavinn 
mythology  (much  enlarged  in  1839),  and  still  more  in  1802 
by  a  Urge  and  powerful  picture  in  dramatio  form  of  the 
eontest  between  Christianity  and  heathenism  in  Denmark. 


Hia  World'*  Ckntueh  (1813,  mseh  enlarged  ia  1837), 
which  was  written  from  a  positive  Christian  standpoint, 
considering  all  events  as  dlvin*  rewards  or  punishment, 
involved  him  in  a  warm  contest  with  A.  6.  Oersted,  the  Ju- 
rist, who  defeuded  a  mure  speculative  view.  His  first  larm 
religious  work  was  Kirkeat  GjtKmale  (1825),  in  which  be 
attacked  the  rationalistic  views  then  reigning  in  the  Dan- 
ish Church.  The  dispute  was  more  than  bitter,  and  brought 
Qrundlvig  under  eoolesiostical  ban ;  but  afterwards  he  part- 
ly gave  1^  his  polemical  standpoint,  and  confined  himself 
to  positive  teaotking  and  preaching.  Hia  Tnit  Ckrittiamty, 
his  Sunday-book,  and  many  minor  essays  and  papers  are 
principally  of  practical  tendency.  He  possessed  eminent 
gifts  as  a  preacher,  and  filled  the  office  of  a  minister  in  Co- 
penhagen from  1838  till  bis  death,  Sept.  2,  1872;  and  he 
deeply  touched  tbe  hearts  of  his  countrymen  by  his  sub- 
lime hymns  and  beautiful  patriotic  ballads.  Hie  party  de- 
veloped gradually  into  a. school,  and  his  school  became  a 
reform  of  tbe  whole  Danish  civilization.  (See  Danish  Lan- 

GUASB  AND  LITERATURE.)  ClEKENS  PETERSEN. 

Gron'dy,  eounty  in  the  N.  E.  of  lUinoii.  Area,  433 
s^aare  miles.  It  is  level  and  fertile.  It  oontains  little 
timber,  bat  produees  much  bituminons  coal.  Cattle,  grain, 
and  wool  are  leading  products.  It  is  traversed  by  the  Illi- 
nois River  and  by  ^e  Chicago  and  Alton  and  tbe  Chicago 
Rock  Island  and  Pacific  R.  Rs.    Cap.  Morris.   Pop.  14,938. 

Gnmdy,  coanty  in  Central  Iowa.  Area,  604  square 
miles.  It  is  undulating  and  fertile.  Grain  is  the  leading 
product.     Cap.  Orundy  Centre.     Pop.  6399. 

Gmiidri  county  in  the  N.  of  Missouri,  in  the  valley,  of 
the  Grand  River.  Area,  420  square  miles.  It  is  generally 
productive  prairie-land.  Cattle,  grain,  tobacco,  and  wool 
are  staple  prodnots.  It  is  traversed  by  the  south-western 
division  hi  the  Chicago  Rock  Island  and  Pacific  R.  R. 
Cap.  Trenton.     Pop.  10,567. 

Gmndy,  county  of  S.  E.  Central  Tennessee.  It  has  a 
broken  surface ;  the  soil  Is  fertile.  Some  grain  ia  produced. 
Bituminous  coal  of  good  quality  is  found.  Area,  225  square 
miles.    Cap.  Altamont.    Pop.  3250. 

Graady*  tp.  aad  p«at-v.,  county -seat  of  Buchanan  oo., 
Va.     Pop.  1152. 

Gmndy  Centre,  post-v.,  cap.  of  Grundy  oo.,  lo.,  is  the 
only  town  in  the  county.  It  has  2  hotels,  a  new  school 
building,  a  weekly  newspaper,  stores,  etc.  It  is  the  centre 
of  a  rapidly-growing  agricultural  district.    Pop.  about  500. 

Rea  k  MorPETT,  Eds.  of  Qrusdy  Codktit  "Atlas." 

Gmndy  (Felix),  b.  in  Berkeley  oo.,  Va.,  Sept.  11, 1777 ; 
was  educated  at  the  Bardstown  Academy  by  Priestley; 
studied  law  and  beoame  famous  in  criminal  cases ;  was 
chosen  a  member  of  the  convention  to  revise  the  constitu- 
tion in  1799;  was  eleeted  to  tbe  legislature  in  the  same 
year ;  upon  the  resignation  of  Judge  Todd  was  appointed 
cbief-Jnstice  of  Kentncky.  Removed  to  Nashville,  Tenn. ; 
was  in  Congress  1811-15;  U.  S.  Senator  1829-38.  Presi- 
dent Van  Bnren  in  1838  selected  him  as  attorney-general 
of  the  U.  S. ;  in  1840  be  resigned  his  office,  and  was  re- 
eleoted  to  the  Senate.    D.  at  Nashville,  Tenn.,  Dec.  19, 1840. 

Gmp'pe  (Otto  Frirdrich),  a  German  philosopher, 
arohaolngist,  and  poet  of  some  note,  was  b.  at  Dantsis 
Apr.  15,  1804,  and  entered  in  1825  tho  University,  of  Ber- 
lin. In  1830  he  became  a  contributor,  especially  of  criti- 
cisms on  literature  and  art,  to  the  Allgemeine  Prtv—itche 
Staatneituny,  and  hia  AnUeu»  (1831),  containing  an  open 
attack  on  the  philosophy  of  Hegel,  attracted  some  atten- 
tion. In  1844  he  was  appointed  extraordinary  professor 
of  philosophy  at  the  University  of  Berlin.  The  most  note- 
worthy of  bis  poetical  works  are  his  tragedies,  Olto  von 
WitttUhath  (1860)  and  Demetriyu  (I8Sl),tbe  latter  a  com- 
pletion of  a  fragment  by  Schiller.  Hia  arcbcologieal  wri- 
tinga  are  very  numerous  and  not  without  merit,  but  they 
are  not  distinguished  by  any  decided  originality. 

Grflt'ii,  or  Rtttii,  a  small  plateau  on  tbe  western 
shore  of  the  Lake  of  Lucerne,  in  the  canton  of  Uri,  Switser- 
land,  renowned  as  the  place  where  Stauffacher,  Fiirst, 
Molchthal,  and  thirty  other  confederates  met  on  the  night 
of  Nov.  7, 1307,  and  started  the  insurrection  against  Austria 
which  resulted  in  the  independence  of  Switserland. 

Grnyfere,  or  Gray^res,  a  small  town  in  the  canton  of 
Freyburg,  Switserland.  The  cheese  manufactured  in  its 
surroundings  and  bearing  its  name  is  the  most  famous 
cheese  manufactured  in  Switserland. 

Grymea  (Jorx  R.),  b.  in  Orange  co.,  Va.,  1786.  lie 
served  at  times  as  IT.  S.  district  attorney  and  attorney- 
general,  also  held  a  position  in  the  State  legislature  and 
constitutional  convention  of  Louisiana.  He  waa  a  man  of 
thorough  learning  and  great  eloquence.  D.  at  New  Orleans, 
La.,  Dec.  4,  1854. 

Grys-bok  [Dutch  for  "gray  buck"],  the  Calolrajm 
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GUACA. 


iK«iiiiio(i>,  k  iitnsll  reddish  gray  antAlopo  of  the  wooded 
mountain!  of  South  Africa.  It  is  oxtremelj  aotire  and 
timid,  and  ita  flesh  is  good. 

Gnn'cSf  or  Hna'cSi  aooording  to  Herrera,  is  an  ancient 
Peruvian  word  meaning  "temple;"  but  Pedro  de  Cieta  de 
Leon  saya,  "  It  is  the  appellation  of  the  devil,  to  whom  an 
infinite  number  of  temples  are  dedicated  in  Pern,  having 
ibnrial-ploces  attached  to  or  near  them."  The  word  is  now 
in  common  use  in  Central  and  South  America  to  designate 
an  Indian  grave,  and  from  it  comes  kuacal,  an  Indian 
cemetery.  In  1SS9  great  excitement  was  produced  in  the 
V.  S.  and  Europe  by  the  announcement  that  several  kuaeai 
had  been  discovered  at  Chiriqui  in  the  state  of  Panama, 
fh>m  which  a  number  of  golden  images  etc  had  been  ex- 
tracted ;  and  it  was  generally  believed,  by  those  who  in- 
vestigated the  matter,  that  the  unearthed  treaanres  were 
the  works  of  a  people  who  preceded  the  Indians,  and  whose 
eivilisation  greatly  exceeded  theirs.  The  Panama  Star 
and  Herald,  one  of  whose  editors  had  made  an  especial 
study  of  Indian  antiquities,  etc.,  and  whose  views  were  ao- 

?uieseed  in  by  antiquaries  generally,  published  Sept.  10, 
859,  the  following :  "In  that  portion  of  the  state  or  Pan- 
ama comprising  the  former  provinces  of  Ayuero,  Veraguas, 
and  Chiriqui,  Indian  burial-places  are  of  very  common  oo- 
currence,  but  they  appear  to  be  most  numerous  in  the  dis- 
trict of  Chiriqui.  As  far  as  we  have  been  able  to  aseertain, 
they  abound  principally  on  the  Pacific  slope  of  the  Cordil- 
leras, and  from  their  vast  numbers  prove  that  at  one  period 
this  country  must  have  been  very  densely  inhabited  by  a 
race  of  people  whose  knowledge  of  the  arts  of  working  in 
met'ala  and  clay  is  evidence  of  a  certain  degree  of  civilisa- 
tion. That  they  preceded  the  people  whom  the  first  Span- 
ish discoverers  found  in  possession  of  the  country  is,  we 
think,  clearly  proved  by  the  images  that  have  bean  brought 
to  light;  for  whilst  we  find  most  of  the  animals  of  this 
part  of  the  continent,  such  as  jaguars,  tapirs,  deer,  mon- 
keys, bats,  alligators,  etc.,  skilfully  represented,  there  hat 
been  nothing  as  yet  discovered  bearing  any  resemblanoe  to 
the  animals  introduced  from  the  Old  World,  such  as  hones, 
eows,  pigs,  etc. ;  neither  in  any  instance  that  has  come  to 
our  knowledge  have  there  been  found  any  of  the  toys  and 
beads  which  the  Spaniards  bartered  with  the  natives  for 
gold  ;  nor  has  any  iron-work  been  met  with;  and  it  seems 
only  reasonable  to  suppose  that  had  they  possessed  such 
articles  they  would  have  been  deposited  along  with  the 
other  treasures  in  the  sepulchres  of  their  deceased  owners. 
Another  instance  of  the  great  antiquity  of  these  graves  oon- 
sists  in  the  fact  that  in  none  of  them  has  a  body  been 
found;  and  though,  in  some  instances,  portions  of  bones 
have  bean  distinguished  when  the  grave  was  flrst  opened, 
they  immediately  crumbled  to  dust  on  exposure  to  the  at- 
mosphere. At  most  a  few  teeth  and  some  fragments  of 
bones  have  resisted  the  hand  of  time." 

Now,  the  above  statements,  plausible  as  they  seem,  I 
cannot  but  consider  as  at  variance  with  all  history ;  for, 
aooording  to  the  early  Spanish  historians,  many  of  the 
tribes  of  Central  and  Sooth  America  showed  considerable 
skill  "in  carving  emeralds  and  other  hard  stones,  and 
were  well  acquainted  with  the  art  of  oasting  and  sculptur- 
ing metallic  snbatanoes."  Bemal  Dias,  speaking  of  the 
Mexican  Indiana  residing  on  the  banks  of  the  Orijalva, 
says:  "On  the  lost  day  of  Mar.,  1519,  there  came  to  us 
many  chiefs  and  principal  men  bringing  presents  of  gold, 
consisting  of  foar  diadems,  a  namber  of  figures  of  Tittle 
lisards,  two  resembling  little  dogs  (do»  eomo/wm'Uos),  five 
ducks,  eta."  In  the  province  of  Zenu  vast  numbers  of 
graves  were  rifled  by  the  Spaniards,  which  contained  ar- 
ticles similar  to  those  which  were  found  in  the  bnrial- 
gronnds  of  Chiriqui.  In  the  land  of  Duytama,  Oonzalo 
Ximenei  fell  in  with  several  adoratorio*  or  temples,  which 
he  plundered  of  (40,000  worth  of  gold  and  emeralds, 
"  much  of  the  gold  being  in  the  form  of  crowns,  eagles, 
and  other  birds  and  animals."  Columbus  himself,  as  early 
as  1502,  in  bis  fourth  voyage  to  the  Xew  World,  "diseov- 
ored  many  tombs  in  the.  bouses  of  the  Indians  of  Porto- 
hello,  where  were  deposited  dead  bodies,  dry  and  perfumed 
with  myrrh,  without  any  bad  smell,  and  wrapped  in  blankets 
or  cotton  sheets ;  and  over  the  tombs  were  boards,  on  some 
of  which  were  placed  the  sculptured  flguresof  animals,  and 
on  others  the  effigies  of  those  who  were  buried  there,  to- 
gether with  the  most  precious  jewels  they  possessed." 

All  these  sepulchres,  as  well  as  those  in  Zenu,  and  some 
thousands  of  others  in  Mexico,  Central  America,  and  Peru, 
which  were  unscrupulously  robbed  by  the  Conquistadores, 
were  spoken  of  by  the  Indians  as  the  last  resting-places 
of  their  great  chieftains,  whose  treasures,  consisting  of  vessels 
and  images  of  gold,  stone,  and  earthenware  (the  icork  of 
their  ingeniotu  dependanti),  as  also  their  household  ser- 
vants and  the  most  beloved  of  their  wives,  were  almost 
inrariably  buried  with  them;  "the  devil,"  says  the  quaint 
old  chronicler  Uerrera,  "  in  all  parts  of  the  Indies,  ap- 


pearing to  the  natives,  and  giving  them  to  nndentand  thai 
they  would  Ut«  in  the  nest  world  exaotiy  as  they  had 
lived  in  thia." 

The  faots  I  have  eited  show  oonolusively,  it  Kcitat  to  me^ 
that  the  graves  excavated  at  Chiriqui  are  of  Indian  origin ; 
and  if  nothing  was  disoovered  in  them  "  bearing  any  re- 
semblance to  the  animals  introduced  from  the  Old  World," 
it  foUowt  simply  that  the  Indians,  beholding  their  "  man- 
sions of  the  dead "  everywhere  desecrated  by  the  Span- 
iards in  their  unhallowed  search  for  gold,  reliuquisoed, 
a/ter  the  CoHqaett,  their  anrient  mode  o/  burial. 

That  thronghont  the  whole  of  this  continent  are  to  ba 
found  nnmistakable  traces  of  a  highly-oiviliicd  people  who 
preceded  the  Indians,  as  is  so  often  asserted,  I  very  much 
doubt;  but,  granting  this,  to  reokon  the  hiinealfi  of  Chi- 
riqui among  their  monument*  is  absurd.  They  are  unques- 
tionably the  work  of  the  Indians;  and  when  wo  consider 
that  they  may  b«  fifty,  and  mutt  h*  three  and  a  half,  een- 
turiet  old,  it  will  not  appear  surprising  that  "  in  none  of 
them  has  a  body  been  fonnd,  and  that  at  most  a  few  teeth 
and  some  fragments  of  bones  have  nsistod  the  hand  of 
Ume," 

Taken  in  eonneotion  with  what  I  have  said,  the  nib- 
Joinod  accounts  of  Indian  burials,  translated  from  the 
Spanish,  will  not  be  found  uninteresting  perhaps  to  those 
who  are  studying  the  history,  etc.  of  the  unfortunate  races 
inhabiting  this  continent  at  the  time  of  its  discovery: 
"  When  a  chief  of  Darien  died,  his  wives  and  servants  com- 
mitted suicide,  in  order  that  they  might  serve  him  in  the 
next  wotld,  fully  believing  that  the  souls  of  those  who  did 
not  kill  themselves  on  the  deeeaae  of  their  lords  died  with 
their  bodies  or  were  converted  into  air.  As  soon  as  ths 
caeiqno  expired  his  followers  seated  him  on  a  stone,  and, 
kindling  a  fire  about  him,  they  dried  him  until  nothing 
but  his  skin  and  bones  remained ;  after  which  they  hung 
him  up  or  fastened  him  against  the  wall  of  a  room  sot  apart 
for  this  purpose,  adorning  him  with  feathers  and  jewel*  of 
gold,  and  pjaoing  him  by  the  side  of  his  father  or  predo- 
oesior  deoeased.  Thus,  by  his  corpse  was  his  memory  pre- 
served among  his  kindred;  and  when  aohief  was  killed  in 
battle  the  fume  of  his  prowess  was  banded  down  to  poster- 
ityin  the  song?  which  accompanied  their  areitoe  or  dances.** 
"When  a  chieftain  of  Uraba  departed  this  life  his  friend* 
and  domestics  met  at  his  house,  and  in  the  dark  drank 
strong  liquor,  weeping  for  the  dead ;  and  after  many  sor- 
oeries  and  oeremonies  they  placed  him  in  the  grave,  with 
his  wives,  treasure,  jars  of  wine,  arms,  and  food ;  the  de- 
mon giving  his  subjects  to  understand  that  he  had  to  take 
provisions  for  his  journey  to  another  kingdom,  which  he 
had  provided  for  him."  "  In  Castilla  del  Oro  they  clothed 
a  deoeased  ruler  In  his  richest  armor,  and  hung  him  over 
a  fife  to  dry,  the  grease  whioh  dripped  from  him  being 
caught  in  large  vases  appropriated  to  this  purpose.  Whil* 
this  process  of  drying  was  going  on,  twelve  of  the  prin- 
cipal men  of  his  house,  enveloped  from  head  to  foot  in 
blaok  blankets,  sat  round  the  eoqise,  and  from  time  to  time 
one  of  their  number  struck  a  hoarse  dram  (as  ire  beat  for 
a  fitneral),  eommencing  a  low  chant  in  the  intervals  of 
the  beating,  whioh  his  companions  took  ap  in  regular  (as* 
cession,  after  the  manner  of  ths  reeponaory,  A  little  bafoia 
daylight  on  each  night  of  their  vigil  they  gave  a  pieroiag 
yell,  after  which  they  relapsed  into  silence,  while  tne  drag* 
was  lapped  quickly  and  lightly,  at  one  ringe  tkr.  panimg- 
belL  All  the  people  of  the  house  drank  and  made  merry, 
save  the  twelve,  wbo  left  not  the  corpse  by  day  nor  by  night, 
unless  compelled  by  some  necessity  to  do  so,  when  they 
kept  closely  veiled  from  the  vulgar  gate.  Pasqual  de  An- 
dagoya,  being  present  at  the  burning  of  the  lord  of  Pocorosa 
in  the  province  of  Cuebra,  asked  what  wae  *aid  by  th« 
mourner*  in  their  ohanls.  '  They  sing,'  replied  an  old 
Indian  of  the  mountain, '  the  history  of  the  deeds  of  our 
great  chieftain.'  After  the  lapse  of  a  year  the  mummified 
chief  was  carried  to  the  great  square  of  the  town  or  village 
in  which  ho  had  lived,  and  after  the  food  which  he  had 
most  liked  in  life  had  been  placed  before  him,  and  his  h- 
vorite  wives  slain,  he  was  placed  upon  a  large  fire  and  en- 
tirely consumed,  the  Indians  thinking  that  the  smoke  went 
to  the  abode  of  his  soul  in  the  other  world ;  and  being  asked 
'  Where  ?'  they  pointed,  without  speaking,  toward  the  skie*." 
"In  El  Reino  Misteoo,  when  a  great  lord  was  taken  sick, 
the  priests  made  vows  to  make  pilgrimages  and  observe 
fasts,  which  were  conscientiously  fulfilled ;  and  if  he  recov- 
ered they  had  grand  dances,  both  at  his  house  and  in  the 
monastery.  If  he  died,  the  Aineral  procession  was  very 
grand,  the  dead  being  surrounded  by  the  whole  imdy  of  the 
priesthood,  and  followed  by  thousands  of  his  duaky  war- 
riors, while  a  slave,  royally  attired,  preceded  him,  who  with 
the  ohieftain's  three  best-beloved  wives  (previontly  mada 
drank  and  strangled),  and  two  other  slaves,  was  interred 
with  him.  He  was  buried  at  midnight  in  a  vault  abovo 
grovDd,  with  a  mack  on  his  fao^  golden  earring*  in  hi* 
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a>»,  rings  on  hia  flngen,  and  a  mitre  on  hia  h«ad,  uid  on- 
ihroadad  in  man;  ootion  blankeU."  F,  A.  Paukkr. 

Gnacha'ro  Bird  [so  oalled  from  tlie  Ouaoharo  cave, 
near  Cumano,  one  of  its  chief  abodes],  the  Steatonu'i  Cari- 
pruiit,  called  also  Oil-Bird  and  Trinidad  Goat« 
■acker,  a  bird  usually  referred  to  the  goatsneker  family, 
but  differing  from  the  goatsuckers  in  its  food,  which  con- 
sists of  fruits  entirely,  while  the  goatsuckers  feed  npon  in- 
sects only.  It  Uvea  in  the  northern  parts  of  South  Amer- 
ica and  the  Southern  West  Indies,  inhabiting  eaves  and 
coming  out  only  in  the  night.  The  birds  become  exoes- 
sively  fat,  ami  are  caught  in  great  numbers  by  the  Indians, 
who  try  out  rhcir  oil,  which  is  sweet  nod  limpid  and  used 
as  food.  The  flesh  Is  also  eaten.  It  is  probahle  that  their 
eaves  will  become  important, sources  of  the  guano  supply. 

Gaachlnan'go,  town  of  Mexico,  in  the  state  of  Puebla, 
eelebrated  for  the  cxoellent  vanilla  which  is  raised  in  its 
vicinity.     Fop.  6000. 

Goa'choa,  or  Gan'choa,  a  olass  of  meatiioea,  de- 
aoendiag  from  the  earliest  Spanish  colonists  and  native 
Indians,  and  inhabiting  the  Pampas  of  South  America, 
chiefly  in  tiM  Argentine  Republio.  Their  livas,  l«d  in 
miserable  mud  huis,  and  occupied  solely  in  tending  the 
immense  herds  of  wild  cattle  and  horses  which  roam  over 
the  Pampas,  are,  like  their  oharaoters,  rude  and  wild,  but 
not  without  a  peculiar  romantic  interest.  Their  skill  in 
riding  on  horseback  and  catching  wildoattle  is  marvellous, 
and  their  knowledge  of  the  vast  regions  they  inhabit  most 
wonderful.     They  are  very  hospitable  and  courteous. 

Gaadal^ja'ra,  or  Gnadalaxa'ra?  provinoe  of  Spain, 
the  northernmost  part  of  New  Castile.  It  is  mountainous, 
fertile,  without  trees,  but  rich  in  minerals.  Uuch  wheat  is 
raised  here.  Ares,  4870  aquaie  miles.  Cap.  (luadaUyara. 
Pop.  208,6.18. 

Gaadalt^arai  or  Gaadalaxara,  town  of  Spain, 
the  capital  of  the  province  of  the  same  name,  on  the  left 
bank  of  the  Henares.  It  is  piotureeqnely  situated,  well 
built,  and  contains  the  magnificent  palaoe  of  the  dukes  del 
Infintado.     Pop.  653.1. 

Gnadali^arat  or  Gnadalaxara,  otty  of  Mexioo, 
the  capital  of  the  state  of  Jalisco,  near  the  river  Santiago. 
It  is  a  large  and  bandsoiuo  cit}-,  with  fourteen  publlo 
squares,  and  twelve  large  fountains  provided  with  water 
from  Corro  del  Col  by  an  aquerluct  3  miles  long.  Its  ca- 
thedral is  a  magnificent  building,  though  its  appearance 
has  been  impaired  by  the  destruction  of  the  cupolas  of  its 
two  towers  oy  the  earthquake  in  1818.  Its  alameda  or 
public  walk  is  a  beautiful  promenade,  and  its  manufactures 
of  leather,  earthenware,  and  shawls  are  quite  considerable. 
It  is  a  bishop's  see.  Pop.  19,500  in  1820 ;  46,804  in  1841 ; 
68,000  in  1355. 

Guadalaviar',  or  Tn'ria,  a  river  of  Spain,  rises  in 
the  Sierra  Albarraoin,  in  South-western  Aragon,  near  the 
sources  of  the  Tagus,  tad  after  a  south-eastern  course 
of  130  miles,  through  the  gardens  of  Valenoia,  it  ialls  into 
the  Mediterranean. 

Guadatqaivir'  [Arab.  Wad^l-Kabir,  "tbo  great 
river"],  a  river  of  Spain,  rises  in  the  Sierra  do  CaaOrU,  in 
the  prorinee  of  Jaen,  and  after  a  south-western  course  of 
260  miles  through  the  provinees  of  Jaen,  Cordova,  and  80- 
rille,  it  falls  into  the  Atlantis  18  miles  N.  of  Cadii.  It  is 
navigabia  to  Seville,  12  miles  below  which  it  separates  and 
forma  two  islands.  Its  lower  oourse  is  sluggish,  through  a 
marshy,  unhealthy,  but  fartile  tract.  Its  s^nents  are-— on 
the  right,  the  Suadalamar  and  the  Jandula ;  on  the  left, 
the  Qnadajos  and  the  Xenil. 

Gaadali('pe«  county  of  8.  W.  Central  Texas.  Area, 
807  square  miles.  The  surface  is  beautifully  undulating, 
and  is  well  timbered.  Live-stock  and  com  are  leading 
products.     Lignite  is  found.     Cap.  Seguin.     Pop.  7282. 

Gnadaln'pe  Moan'tains,  a  range  of  TS.  W.  Texas 
and  of  New  Mexico,  lying  between  the  Rio  Grande  and  the 
Pecos.  They  are  a  long  spur  of  the  Rocky  Mountain 
system. 

Gnadaln'pe  Riv'cr,  a  branch  of  the  San  Antonio, 
rises  in  Edwards  oo.,  Tex.,  and  after  a  course  of  200  miles 
falls  into  the  San  Antonio  13  miles  from  its  mouth,  in 
Espiritu  iSanU)  Bay.  It  flows  for  the  moKt  part  through  a 
beautiful  region. 

Gaadala'pe^v-Cal'vo,  town  of  Mexico,  in  the  state 
of  Chihuahua.  In  its  vicinity  are  rich  silver-mines  worked 
by  an  English  company.     Pop.  10,000. 

Gnadelonpe,  one  of  the  Lesser  Antilles,  in  tha  West 
Indies,  situated  in  lat.  16°  N.  and  Ion.  61°  45'  W.,  belong- 
ing to  France,  and  connected  with  the  neighboring  islata 
Dtsirade,  Maria  Oalante,  and  St.  Martin  under  tha  same 
administratinn.  Area,  534  square  miles.  Pop.  1&2,010. 
By  Salt  River,  a  narrow  strait,  it  is  divided  into  two  parts. 


The  westam  part,  Ooadelonpe  proper,  is  of  voleanio  origin 
and  mountainous,  its  highest  peak.  La  Souifriire,  an  active 
volcano,  being  5108  feet  high.  The  eastern  part,  ealled 
Qrande  Terra,  is  a  cornl  formation,  low  and  flat.  The  soil 
is  fertile.  Sugar,  rum,  coffee,  dyestuffs,  cabinet-woods,  and 
tobacco  are  exported.     Cap.  Basse-Terre. 

Gnadia'na,  a  river  of  Spain,  rises  in  the  Sierra  Al- 
oaraa,  in  La  Mancha,  runs  for  a  distance  of  30  miles  under 
ground,  passes  through  La  Mancha  and  Estremadura,  en- 
ters the  Portuguese  province  of  Alcmtejo,  and  falls  into 
the  Atlaatie  after  a  course  of  420  miles.  It  is  navigable 
only  for  about  35  miles.  Its  chief  affluents  are — on  the 
right,  the  Oiguela;  on  the  left,  the  Javalon  and  thoArdila. 

Gnadix,  town  of  Spain,  in  tha  province  of  Granada,  on 
tha  river  tiuadix^  is  an  old  town,  but  wall  built,  and  con- 
tains a  fine  cathedral,  a  Moorish  oastle,  and  other  hand- 
some buildings.  In  the  vicinity  are  several  hot  mineral 
springs.     It  is  a  bishop's  see.     Pop.  10,151. 

Gna'dnaa,  town  of  Colombin,  Sonth  America,  in  Cun- 
dinamarca,  is  8700  feet  above  the  sea,  among  the  Andes, 
near  the  Magdalena.     Pop.  9000. 

Guai'acnm,  a  genus  of  trees,  natural  order  Zygophyl- 
laccse,  of  which  the  important  species  arc  (?.  officinale 
and  O.  fanctiim,  small  evergreen  trees,  with  blue  flowers, 
growing  in  the  West  Indies  and  adjacent  mainland.  The 
wood,  commonly  called  ligvumvittr,  is  exceedingly  hard 
and  heavy,  sinking  in  water,  and  is  much  used  in  manu- 
fhctures,  as  for  ship-blocks,  ten-pin  balls,  etc.  It  is  im- 
ported from  the  West  Indies  in  logs  or  billets,  of  which  the 
sap-wood  is  yellow  and  the  heart-wood  greenish-brown.  It 
has  a  peculiar  odor  when  rubbed  or  heated.  GHaiae  reaiitf 
or  guaiac,  is  the  concrete  juice  of  the  some  tree,  obtained 
from  the  wood,  and  also  imported  from  the  West  Indies. 
It  comes  in  deep  greenish-brown  or  olive-colored  brittle 
resinous  masses,  of  feeble  fragrant  odor,  and,  after  melt- 
ing in  the  mouth,  of  a  hot,  pungent  tarte.  It  is  a  complex 
body,  containing  three  acids,  a  peculiar  resin  and  other 
substances.  It  is  completely  soluole  in  alcohol,  forming  a 
deep-brown  tincture.  Guaiac  readily  oxidizes  on  exposure, 
turning  green,  and  from  the  change  of  color  produced  by 
contact  with  some  animal  and  vegetable  substances  is  use- 
ful as  a  chemical  test,  as  for  detection  of  blood  in  stains. 
It  is  naed  aometimes  in  medicine  as  a  so-called  "  altera- 
tira"  in  rheumatism  and  syphilis,  and  as  an  emmenagogue 
and  sudorific,  bat  its  virtues  are  very  feeble.  O.  anurtHin 
grows  in  Florida.  Edward  CrRTig. 

GnaicnrA  Indians,  found  in  the  valley  of  the  Para- 
guay, in  Brazil.  They  live  by  horse-breeding,  have  some 
simple  manufactures,  despise  agriculture,  have  a  sort  of 
caste,  keep  slaves,  and  are  mostly  heathens. 
'.  Gaala'la,  post-r,  of  Punta  Arena's  tp.,  Mendocino  CO., 
Cal.     Pop.  236. 

Giml'do»Tadl'ao,  town  of  Italy,  in  the  province  of 
Pcngia,  ones  Ibrtlfied,  and   governing  itself   under  tho 

?roteatoratc  of  Perugia;  then  it  passed  under  that  of  Rome, 
n  IR3S  it  was  honored  with  the  title  of  '■  the  city  of  Pope 
ercgoiyXVI."    Pop.  7799. 

GmtleKaaTCkA,  thriving  oily  of  the  provinoe  of  Entra 
Rioa,  Argentine  Republic,  on  a  river  of  the  same  name. 
Beef,  salted  and  dned,  wool,  superphosphate  of  lime,  tal- 
low, boms,  etc  are  largely  exportea.     Pop.  25,000. 

Gaaleygaair't  town  of  the  Argentine  Republic,  in  En- 
tra Rioa,  on  a  navinble  river  of  the  same  name,  a  branch 
of  tho  Paranl.  It  has  an  active  trade  in  wool,  timber,  and 
hides,  and  is  raiy  prosperous.     Pop.  8000. 

Gaaltie'ri,  town  of  Italy,  in  the  province  of  Reggio 
neir  Emilia,  on  the  left  bonk  of  tho  Po,  near  Parma.  There 
ia  a  tunnel  of  some  interest  in  the  neigliborhood,  construct- 
ed by  a  Bentivoglio  in  the  sixteenth  century  for  the  purpose 
of  draining  the  ValHs  Pntrida.    Pop.  5684. 

Gn'an,  a  name  applied  to  various  gallinaceous  birds  of 
tbo  family  Crocidse,  all  natives  of  warm  parld  of  America. 
One  of  these,  tho  Pendopc  rritlatn  of  Brazil  and  Guiana, 
is  domesticated  in  those  countries  and  in  Holland,  and 
prized  as  food.  The  Texas  gnan  of  Mexico  and  Texas  is 
the  Ortallida  Manalli,  a  large  bird,  the  only  one  of  tha 
family  reported  in  the  V.  S.  The  Ortallida  molmot  of  Gui- 
ana is  there  called  the  pheasant. 

Gaanabaco'a,  an  eastern  suburb  of  Havana,  Cuba,  on 
the  seashore,  has  fine  residences,  sea-bathing  establish- 
ments, hospitals,  conv^enls,  schools,  etc.,  and  a  railway  con- 
nects with  the  city  proper.     Pop.  7000. 

Gnana'co  (Auehmia  Ouanneat),  a  South  American 
animal  of  the  camel  family,  regarded  by  many  ss  a  dis- 
tinct species,  by  others  as  merely  a  wild  variety  of  the 
llama  (Auckmia  tflama),  a  species  of  which  tho  alpaca  is 
also  by  some  regarded  as  a  variety.  The  guanaoo  is  as- 
pceially  abundant  in  Patagonia  and  Chili,  where  it  fotmi 
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Urge  flooka.  Thi>  b«ut  ia  about  thrae  fwt  high  at  th* 
ihoulden,  and  ia  extremely  swifL  In  domeitiaBtion  it  ii 
ill-tampered,  mi  haa  a  disagreeable  habit  of  qjeoting  lal- 
ira  npon  unweloome  viaitora.  In  ita  wild  atate  it  wldom 
drinka  water.  Ita  fleah  ia  edible,  and  ita  akin  ia  of  eon- 
siderable  value. 

Gnanaha'Bi,  Cat  Islaad,  or  Saa  Salva'4mr,  one 
of  the  Bahamas,  ia  a  amall  iaiand  with  2S78  inhabitanta.  It 
ia  fertile,  but  poorly  cultirated.  It  waa  formerly  generally 
believed  to  be  identical  with  Columbue'a  San  Salvador,  but 
reeent  oritisirm  aeema  to  point  out  Watling'a  Iaiand  ai  hia 
Srst  diaeovery,  and  the  laXter  haa  now  reoeived  the  offioial 
name  San  Salvador. 

Gaaa^taa'to,  or  Gaanaxna'to,  a  atate  of  Mexico, 
between  lat.  20°  and  22°  N.  and  Ion.  »«<>  iV  and  102°  40' 
Vr.  It  ia  very  high,  partly  a  lofty  platean  6600  feet  above 
the  level  of  the  aea,  partly  traveraed  by  ohaiai  of  moan- 
taina  whoae  peakt  reaoh  a  height  of  more  than  11,000  feet. 
Area,  12,61*  aquare  milea.  Pop.  874,0t3.  It  ia  very  fertile. 
Maite  and  wheat  are  raiaed  in  great  qnantitiea ;  alao  red 
pepper,  vinea,  and  olivea.  But  moat  important  among  ita 
iroduota  are  ita  minerala — gold,  silver,  copper,  and  lead ; 
ita  ailver-minea  are  oonsidered  the  richeat  in  the  world. 

Gaan^iaa'to,  or  Gnanaxaato,  town  of  Mexioo  and 
the  capital  of  the  state  of  the  same  name.  It  haa  aome 
naonfaetarea  of  soap,  linen,  and  tobaooo,  bat  ita  ohief  im- 
portanoa  it  derivaa  from  the  lilvar-minee  in  ita  vicinity. 
It  is  situated  at  an  elevation  of  6017  feet  above  the  tea, 
and  curiously  built  with  steep  and  tortnona  atreeta,  hut 
many  of  ita  houses  are  very  handsome.     Pop.  63,000. 

Gaana're,  city  of  Venexnela,  in  Barlnaa,  near  the 
river  Quanare,  oxporta  bidea,  ooffec,  cacao,  etc.  It  ia  aome 
220  milea  S.  W.  of  Caraeaa.     Pop.  12,000. 

Guan'cheS)  the  aboriginal  race  of  the  Canary  Islands, 
now  extinct,  though  the  chief  families  of  the  group  boaat 
of  their  Guanche  blood.  Conquered  by  Bothenconrt 
(1402-05),  they  were  compelled  to  embrace  Christianity, 
They  poaaeased  aome  noble  traita  of  character.  A  short 
vocabulary  of  their  worda  indicatea  a  Berber  origin,  but 
thia  has  been  questioned.  Catacombs  where  they  placed  the 
embalmed  and  dried  bodies  of  their  dead  are  still  shown. 

Gna'aiae  (C1H5X1O).  This  aubstance  waa  discovered 
in  guano  by  Unger  in  1S44 ;  it  does  not  occur  in  fresh  ex- 
crement of  birda.  It  is  found  in  excrements  of  garden  spi- 
ders, in  the  green  organ  of  the  river-orab,  in  the  Bojanian 
organ  of  the  pond-musael,  in  the  pancraaa  of  horaea,  in  the 
scales  of  the  bleak,  and  in  concretion*  of  pork  diseased 
with  the  guanine  gout.  Guanine  ia  a  white,  amorphous 
powder,  inaoluble  in  water,  alcohol,  and  ether.  It  combines 
with  aoida,  l>aaea,  and  aalta,  forming  well-eryatalliicd  oom- 
poonda.  By  digeation  with  hydro^Iorie  aoid  and  ehlor- 
ateof  potaaaa  it  yielda  goanidina  and  parabanio  acid,  with 
■ome  other  aabatancee  in  leaaer  quantltlae.  Ghiaaidina  haa 
the  formala  CHiNi,  ia  cryatalline  and  alkaline,  with  a  eana- 
tle  taata.    It  eombinea  with  aoidi,  forming  eryatalliae  aaha, 

W.  H.  Chaitdlsr. 

Gna'no  [from  the  Peruvian  word  huano,  "  dung "]. 
One  of  the  oldest  mentiona  of  the  ward  "gaano"  oeoari  in 
Tk*  yalnral  and  Moral  HiMon/  </  /mliat,  written  by  Father 
Aeoata,  a  Jesuit  priest,  and  pnMlalrad  in  Bevilla  In  1600. 
The  paasage  reads  aa  foUowa :  "  On  lema  iaiandi  near  the 
•oast  of  Peru  may  be  seen,  from  a  great  diataaoe,  iacga  hills 
•f  a  white  eolor,  which  look  aa  if  covered  with  anew;  yet 
are  they  nothing  but  heapa  of  aea-fowla'  duag,  in  bo  great 
a  quantity  that  it  riaea  yarda  and  «von  laaeea  in  height,  to 
an  extent  tliat  would  aeem  fabalooa.  Veaaela  go  to  tbeae 
ialanda  for  no  other  pnrpoae  than  to  load  thia  duag,  for  no 
other  kind  of  produce  is  foond  on  them.  Thia  dung  ia  ao  effi- 
eiant  that  the  land  manured  with  it  will  yield  an  abaodant 
return  of  grain  and  fruit.  Thia  dung  is  called  guano."  Of 
(till  older  date  arc  the  Commenlaria  of  the  Incat,  written 
by  Garcilaao  de  la  Vega,  who  died  in  1568,  Hia  mother 
was  an  Indian  princeaa,  and  hia  father  a  Spaniard  of  good 
family.  Garcilaao  gives  a  very  interesting  account  of  the 
manner  in  which  the  birds  producing  the  guano  were  pro- 
tected by  the  lawa  of  the  Incas,  by  which  it  waa  made  a 
orime  punishable  by  death  to  kill  the  aea-fowl,  gather  their 
egga,  oreven  to  viait  the  ialanda  during  the  breeding-season. 
The  writer  then  goes  on  to  say  how  each  island  was  divided 
by  landmarks,  apportioning  it  among  the  different  prov- 
inces of  the  kingdom,  to  each  of  which  was  assigned  the 
amount  of  guano  to  be  used  during  the  aeaaon.  He  greatly 
extols  the  fertiliiing  properties  of  guano,  but  docs  not  call 
it  by  this  or  any  other  special  name.  The  Peruviana  to 
this  day  continue  to  employ  guano  aa  a  fertilizer,  and  in 
fact  it  is  the  only  manure  they  use.  The  government,  to 
whom  all  guano  deposits  belong,  allows  those  requiring  it 
for  homo  consumption  to  take  what  they  may  nera  free  of 
any  charges;  yet  even  then  the  agriculturiata  in  many 


loaalitica  in  the  interior  have  to  pay  aa  high  a  priee  for 
thia  Cartiliier  as  it  commaada  in  New  York,  in  consequenoe 
of  the  axpenae  of  transportation  from  the  coast,  which  is 
gaoerally  effeoted  on  the  backs  of  llamas  or  on  donkeys. 
Unmboldt  oalled  attention  to  the  great  valne  of  guano,  and 
the  (ample  analyaed  by  Fourcroy  and  Vauquelin  was  sent 
to  France  by  that  aavaot  in  1805.  He  atated  that  "  the 
guano  is  deposited  in  layers  50  to  60  feet  thick  npon  the 
granite  of  many  of  the  South  Sea  ialaods,  off  the  ooaat  of 
Pern.  Daring  300  yean  the  coast-birda  have  deposited 
guano  only  a  few  lines  in  thicknesa.  This  shows  how  great 
must  have  l>een  the  number  of  birda,  and  bow  many  cen- 
turies muat  have  passed  over,  in  order  to  form  the  present 
guano-i>eds." 

About  thirty  years  ago  a  quantity  of  guano  was  sent  to 
England  from  Peru  to  test  ita  worth  aa  a  merchantable 
article.  It  waa  consigned  to  a  comminion-mcrohant,  by 
whom  it  waa  placed  in  theoare  of  a  broker,  who  advertised 
it  and  put  it  up  at  auction.  Being  unknown  in  the  market, 
it  found  no  bidders,  and  the  oonuniaaion-merohant,  acting 
in  the  intereat  of  hia  eonaignor,  oideiad  the  entire  lot  to  ha 
thrown  into  the  Thamee  to  avoid  atorage  and  other  ezpenaea. 
Another  aample  of  guano  waa  aent  to  England.  On  thia 
occaaion,  however,  it  waa  not  offered  for  aale,  hut  waa  placed 
in  the  handa  of  agrienlturista  to  teat  ita  merita  as  a  manure. 
The  result  mar  be  easily  imagined.  Wherever  used  it  gave 
the  meet  ample  proofk  of  ita  fertiliaing  qualities,  and  a 
demand  immediately  sprung  up,  pnrohasera  being  found 
to  take  it  at  £20  (or  tlOO  gold)  per  ton.  The  paitiea  who 
thua  Iweame  aware  of  the  oommereial  value  of  guano  pur- 
ekaaed  from  tlw  Peruvian  government  for  the  aum  of 
tiO,000  the  exoluaive  right  ot  taking  it  from  the  islands 
and  exporting  it  te  Europe ;  but  they  wera  not  long  allowed 
taea^oy  this  privilege,  the  government olaiming  the  benefit 
of  a  law  which  authoriiea  the  receaaion  of  any  oontraot  or 
aal«  when  the  valne  of  tiie  thiag  aoid  ia  neatly  in  exoeaa 
of  the  consideration  given  for  it.  After  thia  die  govern- 
ment began  to  export  guano  on  ita  own  aooonnt  through 
tha  ageney  of  the  nouae  of  Oibbs  A  Bona  of  London.  Thia 
waa  in  1843,  and  from  a  few  thouaand  tone  that  were  at 
flrat  imported  annually  tha  amount  rapidly  increaaed  to  ita 
preaent  figure — via.  from  400,000  to  500,000  tons  per  annum. 
Before  the  late  war  the  importation  of  Peruvian  guano  into 
the  U.  6.  had  reached  80,000  tons  per  annum,  the  greater 
portion  being  conaumed  in  the  Southern  Stale(.  At  the 
oommenoement  of  the  war  thia  demand  ceased,  but  at  ita 
close  the  trade  at  once  revived,  though  it  haa  not  yet  reached 
the  former  maximum  quantity.  Some  few  yeani  sinoe  the 
right  of  exporting  guano  waa  granted,  for  certain  oonaid- 
erationa,  to  a  stock  company,  who  still  hold  this  right,  and 
whoae  agents  are  located  in  varioua  guano-marketa  and 
manage  thia  bnsineaa.  The  high  price  whioh  guano  com- 
manded aoon  led  to  the  aearch  for  and  the  diacoi-ery  of 
similar  deposits  in  other  paria  of  the  world.  Larga  de- 
posits were  found  on  the  coast  of  Chili  and  Bolivia,  in 
South  Africa,  and  on  nnmerous  ialanda  in  the  Pacific  Oaean 
and  Cariblwan  Sea;  and  tho  importation  of  them  into 
England  oauaed  the  prioe  to  fall  to  £9  10*.  per  ton.  Yet 
tha  aottsnmption  inareaaed,  and  the  auparior  quality  of  the 
Pcmviaa   over  tha  other  variatiei  lieing  eatabliahed,  ita 

Erioe  advanoed,  and  Chincba  bland  guano  was  sold  ia 
luropa  for  £13  I0>.  per  ton  of  2240  poanda,  and  in  thia 
oountry  for  (67.50  gold.  ExooUent  gnano  waa  formerly 
obtained  from  Ichaboe,  an  iaiand  off  the  W.  coast  of  Africa, 
whoae  olimate  ia  much  like  that  of  the  Peruvian  eoaaL 
Onano  of  low  grade  ia  aupplied  by  many  islands  of  tha 
Pacifie.  (Sec  art.  QvA.no  Iilanim  or  nix  Pacific  Ocbak.) 
Quite  recently  attention  baa  been  ealled  to  extensive  eave- 
depoaita  of  "bat-gaaao,"  eonsiating  of  the  dung  of  bata 
and  birda.  This  snl>staJioe  ia  formed  in  tbe  oavea  of  many 
warm  oountriea,  and  may  yet  beoome  important.  The  ao- 
ealled  "fiah-gaano  "  ia  the  refuse  of  fishes  caught  for  their  oil. 
It  haa  a  high  but  unequal  value  aa  a  fertiliser,  and  ia  prepared 
ohiefly  in  Norway  and  on  the  Atlantic  ooaat  of  the  U.  8. 

Compotition  <ff  Onano. — Tha  composition  of  guano  variea, 
as  may  be  seen  by  inspecting  the  subjoined  tables  of  analy- 
ses.    The  first  table  represents  the  composition  of  guanos 
containing  more  or  leas  ammonia-producing  compounds, 
and  the  second  the  composition  of  guanos  in  which  theae 
compounda  are  quite  wanting.     Of  the  former  elaaa,  the 
GnaDhpe  and  Balliata  only  are  found  in  our  markets  to  any 
extent;  and  of  the  latter  claas,  the  South  Carolina  phoa- 
phates  have  quite  usurped  the  market  by  reaaon  of  their 
cheapness.     Extenaive  depoaits  of  thia  latter  elaaa  ooour  in 
various  portions  of  tbe  world,  and  are  largely  uaad  in  the 
maoufaature  of  the  elaaa  of  fertiliaers  termed  superphos- 
phataa.    The  QuaBape  Islands  are  situated  a  few  milea  off 
I  the  coast  of  Peru,  in  lat.  8°  27'  S.,  and  the  Chinchns  alMOt 
I  300  miles  farther  S.     These  islands,  aa  well  aa  Ballislaa, 
i  Loboa,  and  Macabi  Ialanda,  all  of  which  are  aituated  off  tha 
I  same  coaat,  are  the  property  of  the  Peruvian  government. 
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Annmniaeal  Oumau*. 

— — — CMMk>I>ta«4>. I         .— Ownpf  blub. ,    BdllMH  M.    XIU*. 

1.  2.  8.  4.  fi.  &  7.  «.  I).  10. 

1852         1833         1897         1870         1869         1870  1870         1870         ISSg 

19.24       16.25       1S.39       18.97        11.24       13.18       11.9!        10.74       10.08 
•.70  4.17         B.02       18.58         «.0»         8.^8         2.93         8.19 

10.00         8.11        10.87         7.M  8.2r      18.18       13.59         6.85 

&24  6J3 

&S0  12.68       14.35  19.72       lOJB       12J5       27.47 

1.  Carried  to  Emope  by  Humboldt,  and  auljmd  by  Fonrenr  and  Yauquelia.  2, 8.  Imported  into  EnsUsd,  and  analgrzed  br 
Dr.  Andiew  Ure.  4.  A*era((e  of  aoaljMa  of  four  lota  of  guano  Imported  Into  this  country,  analyzed  by  Prof.  S.  W.  Johnson.  5. 
A*era(e  of  analyse*  of  two  cargoes  Imported  Into  New  York,  i^nalyzed  by  Prof.  C.  F.  Chandler  and  F.  A.  Cairns.  6.  Analyzed  by 
Prof.  S.  W.  Johnson.  7.  Averatjc  of  analyses  of  nine  cargoes  Imported  into  New  York,  analysed  br  Prof.  C.  F.  Chandler  and  V.  A. 
Calms.    8.  Averatie  of  analyses  of  six  earfioes  Imparted  Into  Barannah,  (ra.,  anaiyacd  by  Dr.  A.  Means  ^nd  F.  Bruckman.E.  M. 

W.  Jo"l" 


Date  of  alitpment 1804 

Ammonia ~ 10J14 

Fhospborlc  acid,  soluble...  1 11.85 

*  "    insoluble/  — 

Potash SJ6 

Watw . ~. 


noil 
jhm 


Analysis  of  Lobos  Island  guano  shows  18  pof  oe&t.  of  aouaonia. 

Phoaphatie  Otuiuot^ 


1. 

Udw. - ~. 49.82 

Magnesia - 

Sesquloxide  of  iron 

Alumina 

Phosphoric  acid OM 

Sulphuric       "   - 

Carbonic        "    ..- 6.04 

Silica  and  insoluble  matter 0.40 

Water  expelled  at  212°  F 2.61 

"  »       aboTe2H»F.l  ,,» 

Ontanle  matter !~" "^ 

Undetermined  matter -.... 0.79 

100.00 


M. 


2. 
44.77 
a70 
1.4t 
1.91 

0.12 
8.08 
6.68 
2JS8 
2.70 
2.57 
1.09 


-Swulilaw 
3. 

19.4C 
1.67 
«.17 

10.12 

2,1.89 
0.03 
0.88 

21.16 
3.87 
&80 
5.02 
OM 
100.00 


i. 

o.r.l 
0.14 
9.04 
UM 
81.0} 

0.10 
24  JO 
8.62 
18.81 
1.74 
1.05 
100.00 


■•1m4>  Ul.  8s.  Canrilas.  B>tar-i  M. 


5. 

0.57 


14. 

16.60 

48.20 


4 

.60  j 


1.60 
1 24.00 

100.87 


6. 

35.71 

16.01 

24.95 
2.40 
2.B5 

11.67 

U.IS 


101.44 


7. 
42.74 
2i!4 


1.80 

2.91 
1 8.32 

2.48 
100.00 


100.00 

1.  From  Sombrero  Island,  West  Indies,  lat.  18°  36' M.,  Ion.  63°  27' W.  from  Gieenwlcb,  imported  into  thia  country  in  1850,  analried 
by  a.  W.  Johnson.  2,  3.  4.  From  Swan  Island,  West  Indies,  lat.  17°  22*  N.,  Ion.  88°  W.,  imported  in  1868,  analyzed  bv  C.  F.  Cbandiur 
and  F.  A.  Cairns.  5.  From  Sedonda  Island,  West  Indies,  Imported  In  1869,  analyzed  by  C.  U.  Shepard.  6.  From  Ashley  RlTcr,  S.  C, 
analyzed  by  C.  V.  Shepaid  in  1868.    7.  Baker's  Island,  lat.  0°  18'  N.,  Ion.  176°  i^  W.,  analyzed  by  J.  D.  Hague,  1862. 

MaTaaaa  guano  beloDgs  to  this  claaa,  and  haa  yielded  aa  hish  «a  87  per  cent,  of  insolublo  phoapboilo  ■4dd.  This  island  is  situated 
is  the  Wast  Indlaa,  E,  of  Jamaica,  lai.  18°  SS*  N.,  Ion.  75°  CE. 


In  tba  tnblw  of  anaJyna  th*  amnonift  ia  oalonhUed  as 
dry  ammoDin  gas  (NHi),  the  phoaphorio  Mid  as  phasplw. 
ri«  aahydrids  (PtOt)>  and  the  potash  as  oxida  of  potaaaiam 
(K,0). 

Origin  of  Ohomo. — It  ia  geaacally  eonoeded  that  guano 
is  the  aeenmnlatod  droppiDgs  of  birds,  wbioh  ia  nomlwrlesa 
lloaks  fraqoent  at  theprsseat  time  saeloded  loaaiities.  Tlieae 
deposits  wars  formerly  supposed  to  baloog  to  a  pieriaas  gao- 
logichl  epooh,  but  raoent  study  has  brought  to  light,  deeply 
imbedded  in  the  guano,  well-praserred  remains  of  aqaatio 
birds  and  other  animals  of  the  present  epooh.  The  phas> 
phaXio  charaoter  of  tlieso  daposits  is  due  to  tb«  faot  that 
these  animals  feed  largely  upon  flsh.  The  ammoniaeal 
eompounda  are  most  abondaot  in  the  gaano*  found  in  sit- 
uations where  the  ralnfoll  ia  rary  light  and  the  rabsoil  of 
a  eampaat,  clayey  nature,  conditions  whioh  exist  at  the 
Perurian  islands.  When  the  rainfall  is  abundant,  thais 
sabstaneea  are  deeomposed  and  leached  out,  and  the  earthy 
constituents  remain.  Such  is  the  condition  of  the  West 
Indian  deposits,  where  ammonia-produaing  compounds 
aie  mostly  wanting.  Between  these  eztrsmes  tha  Taiians 
grades  of  gaano  raage. 

YalimtioH  of  (hatm. — The  constituents  ia  gnano  af 
▼alae  ta  the  agrieuHurist  are  ammonia  and  ammonia-fbrm- 
iag  compounds,  soluble  and  iasohible  phosphoris  aoid,  and 
potash.  By  oanaiderittg  the  various  eommeroial  snppHes 
of  tlieae  maiterial%  the  following  values  may  be  assigned  to 
them  per  paund : 

Ammonia 25  cents. 

Boluble  phosphoric  add 12     " 

Insoluble       "  " 4     «      • 

Potash r     " 

To  ealonlate  from  these  figures  the  value  of  a  guano,  take, 
for  example,  Analysis  No.  8  of  Quafiape  guano,  per  ton  of 
2240  pounds: 

Ammonia 11.92  per  eent.,  26S  lbs.  at  25  ets.  — S6A.2& 

SoLpbos.asid...  3.35   «      «        76    «    "  12    "  ».00 

Insol.  «      "  ...13.18   "      «      295    «   «    4   "        VIM 

$87.06 
Oiving  thus  $87.06  aa  the  eommeroial  value  of  a  long  ton 
of  this  guano,  as  compared  with  other  sonroae  of  the  same 
constituents. 

Adtlleration  of  QHano. — This  praotiee  Is  by  no  means 
nneommon,  and  consists  in  adding  to  a  genuine  gnano  of 
established  reputation  earth  which  resembles  the  original 
gaano  in  appearance.  Sophiationtion  of  Perurian  guano 
is  frequent,  tnia  article  being  the  best-reputed  article  in  the 
market.  GmBape  Island  guano,  whion  is  the  variety  of 
Peruvian  guano  now  in  the  market,  ia  sold  at  wholesale  by 
the  oargo  for  $60  gold  for  2240  pounds ;  Chinoha  Island 
gnano,  now  quite  exhausted,  brought  $67.50  gold.  This 
material  haa  by  some  jobbers  been  adnlterated  with  worth- 
less yellow  earth  and  the  less  valuable  West  Indian  or  South 
Carolina  phosphates,  and  thrown  upon  the  market  as  gen- 
nine.  South  Carolina  phosphates  have  been  sold  aa  low  as 
$12.50  per  ton.  The  advantage  to  the  Jobbers  is  thus  evi- 
dent, and  the  disadvantage  to  the  agricnltorist  is  appre- 


oiable  on  inspecting  the  paragraph  upon  the  Yal»aHo»  of 
Onano.  In  a  recent  examination  of  eleven  samples  of  so- 
called  Peruvian  guano,  bought  of  as  many  dealers,  the  com- 
position varied  from  ammonia  4.54  per  cent,  and  phospho- 
ric acid  6.04  per  eent.  to  ammonia  11.19,  phosphoric  acid 
15.85  per  cent.,  the  tests  being  made  by  Mr.  Habirshaw, 
chemist  of  the  New  York  Boara  of  Trade.  In  purchasing 
guano,  therefore,  one  must  patronise  reliable  dealers,  as  it 
is  not  possible  by  any  examination  within  the  scope  of  a 
practical  farmer  to  distinguish  the  genuine  from  the  adul- 
terated article.  Any  good  chemist,  however,  oan  easily  de- 
termine the  percentage  contents  of  ammonia  and  phospbo- 
rio  acid,  soluble  and  insoluble,  and  from  these  data  the 
fkrmer  may,  by  use  of  the  system  of  valuation  explained 
in  this  article,  and  by  comparison  with  the  table  of  anal- 
yses, determine  its  value. 

Application  of  Onano. — No  definite  rules  ean  be  given 
for  guano  as  to  what  soils  will  be  most  benefited,  or  the 
neoeesary  qnanti^.  This  must  be  determined  by  exper- 
iment. Peruvian  gnano  should  not  be  applied  to  crops  in 
its  pure  state,  but  should  be  previoasly  mixed  with  four 
times  its  weight  of  good  soil,  tnns  avoiding  the  danger  of 
ii^niy  to  the  seed.  For  wheat,  grass,  oats,  and  similar 
orops  iVom  lOM  to  1500  pounds  of  the  alwve  mixture 
should  be  sewed  broodeast  in  the  early  spring;  this  is 
eqnivalant  to  tnm  200  to  300  paaad*  of  guano.  For  eom, 
cotton,  beans,  neas,  eto.  the  above  mixtnre  is  placed  in  the 
hill,  covered  sHghtly  with  earth,  and  the  seed  dropped  upon 
it  and  covered  as  usual.  Tha  equivalent  ot  gnano  per  acre 
vmriee  up  to  260  pounds  per  sore.  The  gnano  is  best  applied 
in  all  eases  in  damp  weather.  For  application  to  flowering 
plants  it  is  sometimes  suspended  in  water  and  sprinkled 
around  the  roots. 

Tk*  OH€mo  7ViK<e. — The  axportation  of  Cblnofaa  Island 
gnano  to  Europe  eonmenoed  in  1841,  and  has  amounted 
some  years  to  neariy  500,000  tons,  of  which  Oreat  Britain 
was  the  largest  oonsumer.  At  the  present  lime  the  oon- 
sumption  in  the  U.  S.  of  this  quality  of  guano  ia  about 
35,000  tons.  The  Chinaha  Islands,  after  yielding  from 
12,000,000  to  15,000,000  tons  of  gnano,  are  now  qoite  ex- 
hausted. In  1868, when  the  exportation  from  theOoaKape 
Islands  began,  the  amount  of  guano  upon  these  and  tiie 
other  Peruvian  islands  was  estimated  at  5,000,000  tons. 
It  Is  probable,  thei«fore,  that  in  the  year  1880  these  sources 
of  gnano  will  be  exhausted.  In  various  localities  upon  the 
W.  coast  of  South  America,  in  Bolivia  and  Chili,  there  are 
extensive  deposits  of  gnano,  bnt  of  a  quality  inferior  to 
that  obtained  from  the  Peruvian  islands.  In  1870  there 
were  exported  trom  the  Pemvian  islands  461,299  tons,  as 
follows : 

Great  Britain 178,870 

France 100,186 

Belgium 68,8.W 

Germany 86,412 

Spain 34,366 

tfnited  States 30.798 

Holland 6,524 

Italy 6,30$ 
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GUANO— GUANO  ISLANDS  OF  THE  PACIFIC  OCEAN. 


In  ragard  to  the  trade  io  the  pboq>hstio  giwnot,  theae 
have  been  obtained  from  many  looalities  in  all  parts  of  the 
world.  Tho  South  Carolina  deposits  were  first  mined  in 
1867,  and  on  July  1,  1872,  there  Dad  been  mined  a  total  of 
242,41a  tons,  valued  at  $1,700,000.  During  the  last  named 
year  noarly  100,000  tons  were  mined.  The  South  Carolina 
phosphate,  from  its  cheapness  and  abundance,  has  qaite 
usurped  the  market  for  this  quality  of  guano. 

An  act  of  Congress,  passed  in  I8S6,  granted  protection 
to  Americans  who  should  occupy  and  operate  unclaimed 
deposits  of  guano,  and  in  1S59  no  less  than  48  islands  had 
been  thus  secured  by  citisans  of  this  country. 

W.  U.  CaAHDLEB. 
'   Gnano,  or  Tilla  Guano,  town  of  Ecuador,  100  miles 
S.  W.  of  Quito,  on  the  Rio  Guano,  province  of  Cbimboraxo. 
It  has  varied  manufactures  and  some  trade.     Pup.  9000. 

Guano  Islands  of  the  Pacific  Ocean.  By  this 
designation  must  be  understood  those  small  low  islands  of 
the  far  western  Pacific  upon  which  within  twenty  years 
past  the  valuable  fertiliser  known  as  gnano  has  been  dis- 
covered and  worked.  These  islands  must  therefore  not  be 
confounded  with  the  guano  islands  upon  the  coast  of  Peru, 
as  the  Chinohas,  Guaaape,  and  the  Maoabis,  which  contain 
guano  of  an  entirely  different  character  from  that  found 
opon  the  low  ooral  islands  which  form  the  subject-matter 
of  this  article.  Tho  principal  guano-producing  islands  of 
the  western  Pacific  are  ten  in  number,  and  may  be  classified 
aa  follows : 

Worked  OiU  and  Abandoned. 

(1)  McKean  Island,  lat.  3°  35'  S.,  Ion.  174°  17'  W. 

(2)  Phoenix  Island,    "    3°  47'  8.,  «    170">  43'  W. 

Worked  at  the  Pretni  TV**  (1874). 

(3)  Jarvis  Island,     lat  0"  23'  S.,  Ion.  I5«"  54'  W. 

(4)  Baker  Island,       "    0"  1.3'  .30"  N.,    "    ITd"  29'  30"  W. 

(5)  Howland  lel.,       "    0"'49'N.,  «    176"  40' W. 

(6)  Bnderbury  I«l.,    "    3<>09'S.,  "    171»  0«' W. 

(7)  Starbuck  Isl.,       "    5'>!17'S.,  "    155»  5«' W. 

(8)  Maiden  Island,    "  4">  8.,  "    ISS"  W. 

Occupied,  bnt  not  Worked  get. 
(0)  Christmas  Isl.  (Companv's  station),  lat.  1°  57'  16.8"  N., 

Ion.  157°  26'  49.5"  W. 
Ifol  Occupied  at  yet,  in  eoneeynenee  of  t\»   Gnano  being 

deemed  of  Inferior  Qualitif, 
(10)  Canton  or  Mary  Island,  North  Pt.,  laU  2°  44'  35"  8., 
Ion.  171°  42'  W. 
To  describe  one  of  these  islands  is  to  describe  nearly 
all  of  them;  therefore  a  brief  deeoription  of  those  best 
known,  as  Baker,  Howland,  Jarvis,  £ndorbury,  and 
Starbuok,  may  be  deemed  sufficient  for  the  purpose  of 
conveying  a  o  ear  idea  of  their  general  character.  All 
are  low  and  of  coral  formation ;  all  hut  Christmas  and 
Canton  islands,  which  are  largo  atolls,  are  very  small  (say, 
3  miles  long  by  j  to  1  mile  wide) ;  all  contain  phosphatio 
guano,  and  numerous  vessels  are  annually  chartered  by 
the  various  companies  referred  to  to  load  at  the  several 
islands  whieh  hare  bean  mentioned  as  in  working  condi- 
tion. The  climate  of  these  islands  is  similar  and  very 
equable ;  the  trade-winds  are  almost  constant,  and  blow  in 
the  summer  from  E.  by  8.  to  8.  B.,  and  in  tho  winter  from 
K.  by  N.  to  X.  B.  Westerly  winds  are  rare  exoept  at  Baker 
and  Howland,  and  even  there  only  in  the  winter,  which 
lasts  from  November  to  March,  at  which  season  Baker 
Island  is  dangerous  to  ships  loading,  and  in  fact  many 
wrecks  have  taken  place  there.  The  sky  is  generally  clear 
and  clondless,  and  the  temperatare  quite  even,  ranging 
from  76°  at  sunrise  to  88°  V.  at  the  hottest  period  of  tho 
day  in  the  shade.  In  tho  sun  at  noon,  the  thermometer 
frequently  rises  to  100°  F.  Broad-brimmed  straw  hats, 
very  light  clothing,  and  green  goggles  (to  proteot  the  eyes 
from  the  blinding  glare  of  the  daizling  white  ooral  sand) 
are  absolute  neoessities  to  the  white  ooonpants  of  the 
islands.  Rain  falls  in  light  showers  not  unfraquently,  but 
generally  at  the  full  and  ehaoge  of  the  moon.  Ueary 
showers  are  rare,  and  rainy  days  unknown  except  (at  long 
intervals)  at  Baker  Island.  During  an  observation  of  four 
winter  months  at  the  latter  island  rain  fell  23  times,  gen- 
erally in  light  showers  or  squalls :  the  least  of  these  show- 
ers, as  shown  by  a  oonieal  rain-gauge,  was  0.005  inch  on 
a  level ;  the  greatest  waa  0.258  inch.  The  greatest  rain- 
fall noted  occurred  in  1859.  Between  the  14th  and  20th  of 
Decemlwr  of  that  year  inclusive,  the  total  rainfall  was  0.85 
inch,  and  the  total  amount  in  five  months  was  1.849  inches, 
of  whieh  0.85  inch  felt  in  December.  At  the  other  islands 
the  rainfall  is  not  nearly  so  great.  Although  the  rainfall  in 
the  summer  is  very  much  less  than  in  tho  winter,  there  are 
ocoasional  days  even  in  summer  on  whioh  showers  have 
fallen  oa  heavily  as  at  any  other  season  of  the  year.  Rain 
falls  most  frequently  in  tho  night  and  just  before  daybreak ; 
sometimes  also  by  day  (especially  if  the  sky  has  been  much 
overcast)  a  rainclood  will  pass  over  the  island.    At  all  the 


iaiaadi  may  be  seen  the  remarkable  phenomenon  of  a  rain- 
squall  approaching  with  great  rapidity,  and  then  just  be- 
fore reaching  the  windward  aide  of  the  island  separating 
into  two  parts,  one  of  which  poases  N.  and  the  other  S., 
not  a  drop  of  rain  reaching  the  island,  the  nimbus  having 
been  eleft  by  the  column  of  heated  air  rising  from  the 
white  coral  sand.  In  many  instances  the  two  portions  of 
the  raiasquall  have  been  observed  to  reunite  wtien  several 
miles  to  leeward  of  the  island.  The  position  of  these 
islands,  being  so  near  the  equator,  and  remote  from  any  high 
land,  makes  them  exceedingly  favorable  for  studying  the 
meteorology  of  this  region.  The  Equatorial  Current  is 
also  a  matter  of  great  interest.  Ita  general  direction  is  to 
the  W.  and  W.  by  S.,  its  average  velocity  abont  2  knota 
(nautical  miles)  per  hour.  In  the  vicinity  of  Christmas 
Island  it  varies  between  Ij  and  3i  nautical  miles  per  hour. 
It  is  least  in  the  vicinity  of  Maiden  and  Starbuek  islands, 
they  being  farther  removed  from  the  equator.  In  the 
neighborhood  of  Starbuck  Island  the  velocity  is  rarely 
greater  than  1  nautical  mile  per  hour.  At  all  the  islanda, 
especially  during  the  winter  months,  the  swell  and  surf  ia 
very  heavy  on  tho  windward  aide.  During  the  summer 
there  is  little  or  no  surf  on  the  lee  side,  and  the  water  is 
very  smooth,  and  landing  is  therefore  easy.  Endcrbury 
and  Howland  islands  are  the  only  ones  on  which  even 
passable  fresh  water  is  to  be  found,  and  all  tho  islanda  are 
comparatively  destitute  of  vegetation. 

About  fifteen  or  twenty  varieties  of  birds  may  be  distin- 
guished as  frequenting  these  islands,  of  which  the  princi- 
pal are  ganncts,  boobies,  frigate-birds,  tern,  noddies,  pet- 
rels, and  tropic-birds,  both  white  and  red-tailed.  On  some 
of  the  islands  game  birds  are  found,  aa  the  curlew,  anipe, 
and  plover.  All  theae  birdi  are,  however,  much  scarcer 
than  formerly,  when  the  islands  were  unoccupied,  though 
even  at  this  time  they  may  be  reckoned  by  myriads,  at 
times  absolutely  dsu'keaing  the  air,  and  at  the  season  of 
inoubation  literally  covering  the  ground.  Rata  are  found 
on  all  the  islands,  eapeci^ly  at  Bnderbury  and  Howland, 
where  they  are  astonishingly  numerous,  and  prey  upon  the 
birds  and  their  egga  when  they  cannot  get  access  to  the 
stores  of  the  guaoo  company.  There  is  no  anchorage  at 
any  of  theae  ialanda  except  Christmas  and  Canton,  and  the 
general  features  of  the  coral  reef  are  common  to  all.  None 
are  over  28  feet,  or  less  than  8  feet,  above  the  sea:  the 
highest  is  Bnderbury,  the  lowest  Christmas  Island.  Their 
surface  generally  contains  a  growth  of  coarse  grass,  porta- 
lacea,  meaembryanthemum,  and  a  few  other  species  of 
plants.  On  a  few  of  the  islands  are  found  some  coeoannt 
trees,  and  low  coarse,  spongy  wood  boshes.  Fish  are  nu- 
merous, some  being  of  exceUent  quality,  but  the  sea  swarms 
with  a  voracious  race  of  sharks,  whieh  hannt  tho  vicinity 
of  every  ship  with  greedy  and  persistent  devotion.  Strange 
to  say,  the  dark-skinned  Polynesian  hoa  no  fear  of  theae 
monsters,  but  will  fearleasly  plunge  into  the  sea  and  swim 
unmolested  with  a  line  in  his  teeth  to  a  mooring-buoy,  r«- 
tnming  unbairmed. 

The  vicinity  of  theae  islanda  waa  thirty  years  since  the 
great  rendeavous  of  the  sperm-whalers,  and  the  discovery 
of  the  guano  or  phoaphate  on  Baker  (then  known  as  New 
Nantucket)  Island  was  the  result  of  an  aeoident :  a  sailor 
from  a  whale-ship  dying  in  the  vicinity  of  the  island,  was 
buried  upon  it ;  the  upturning  of  the  soil  to  make  the  grave 
revealed  the  presence  of  the  guano.  When  the  American 
ooni|iany  waa  first  formed  to  work  Baker  Island,  the  U.  S. 
ship  Independence  (64),  Commodore  Mervine,  waa  sent  to 
examine  tne  locality,  but  the  report  was  unfavorable,  it  be- 
ing alleged  that  the  guano  on  the  island  could  be  of  no 
value  in  consequence  of  the  rains  prevailing  at  the  period 
of  the  vessel's  visit ;  that  if  good,  it  could  not  be  boated 
off  through  the  surf;  and  that  if  boated  off,  the  enterprise 
would  not  pay  for  tho  extra  cost;  while,  there  being  no  an- 
chorage, tho  ships  loading  mnst  lie  "  off  and  on  "  while 
awaiting  cargoes.  Consequently,  the  enterprise  was  in- 
augurated under  rather  nnfavorable  auspices,  aa  some  of 
these  statements  were  undeniably  true,  tnoogh  the  deduc- 
tions (especially  as  regards  the  value  of  the  guano)  were 
erroneous.  In  1856  the  Congress  of  the  U.  8.  passed  an 
act,  whioh  was  approved  Aug.  18th  of  the  same  year  by 
Prea.  Pieroe,  in  oonaequeneo  of  whieh  Commander  (now 
Rear-admiral)  C.  H.  Davis  of  the  V.  8.  sloop  St.  Marys 
(20)  took  formal  posaeasion  of  Jan'ia  and  Baker  islands 
Aug.,  1857.  This  was  the  virtual  inauguration  of  the 
gnano  enterprises  of  the  western  Pacific,  and  since  this  oc- 
onrrence  many  hundreds  of  thousands  of  dollars  of  Ameri- 
oan  and  English  capital  have  been  inTestad  in  working  tiie 
several  islands. 

The  practical  diffleulties  in  tbe  way  of  procuring  and 
shipping  the  guano  will  be  noderatood  by  what  followa. 
All  of  theae  islands  are  surrounded  by  a  double  ledg*  or 
shelf  of  ooral  rook  called  "  tbe  fringing  platform."  The 
fitat  or  shallow  ledge  extends  from  high-water  mark  soma 
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too  or  300  feet,  and  hai  anully  from  3  to  5  feet  water  on 
it.  The  aeeond  ledge  pitebeg  abruptly  downward  from  tbe 
trst,  and  extendi  out  about  800  feet,  with  a  depth  ranging 
from  50  to  200  fathofms.  The  downward  trend  of  thii  ledge 
ia  so  great  (frequently  ii°)  that  an  anehor  let  go  fk«m  a 
thip  will  not  grapple  the  bottom,  but  fallg  away  from  the 
ledge  into  unfathomable  depths,  and  of  oourso,  at  no  ghip 
eoald  anehor  on  the  first  leago,  it  became  necessary  to  do- 
Tise  some  method  of  mooring  the  ships  coming  to  load  at 
these  islands ;  and  this  is  the  arrangement  practised  wi'.h 
littlo  Tariation  at  all  of  them:  A  largo  anchor  is  imbedded 
as  (Irmly  as  possible  in  the  shore  above  high-water  mark, 
and  has  a  very  strong  chain  attached  to  it,  this  chain  be- 
ing long  enough  to  allow  another  and  a  heavier  anchor  to  be 
earefully  lowered  down  on  the  second  ledge  in  a  depth  of 
70  fathoms.  Of  eonrse  the  first  anchor  effcctnally  prevents 
the  second  one  flrom  sliding  off  the  steep  ledge  into  deeper 
water.  To  the  ring  of  the  second  anchor  is  secnred  a  chain 
to  which  is  attached  a  large  mooring-buoy,  so  that  ships 
ean  make  fast  with  perfect  safety.  One  or  more  of  these 
moorings  are  laid  down  at  each  island,  and  the  wind  being 
fVesh  and  almost  constant  from  the  eastward,  and  the  moor- 
ings on  the  lee  side  of  the  island,  of  course  a  vessel  cannot 
(except  in  a  calm  or  westerly  wind)  swing  in  toward  the 
dangerous  tint  ledge  unless  the  miutcr  and  officers  of  the 
vessel  are  grossly  negligent  of  their  duty.  A  number  of 
vessels,  however,  hare  been  lost  at  Baker  Island,  which 
is  the  most  dangerous  of  all  the  guano  islands,  in  eonse- 
qnenee  of  its  "trending"  in  suoh  manner  as  to  give  a  less 
perfect  lee  for  ships ;  but  in  tho  minority  of  these  oases  a 
little  prudence  or  vigilance  would  have  averted  disaster. 
Yet  wnen  a  vessel  once  swings  round  and  strikes  the  hard 
coral  ledge,  she  goes  to  pieces  in  the  surf  very  speedily, 
and  in  most  eases  slides  down  the  reef  into  deep  water,  and 
carries  tbe  company's  moorings  with  her.  A  dangerous 
change  of  wind  is  almost  always  preceded  by  a  dense  dark 
mass  of  clouds  I4>pearing  on  the  western  horiion,  and  the 
aneroid  barometer  is  also  an  unfailing  guide,  No  prudent 
shipmaster  who  avails  himgelf  of  the  gigns  of  the  glasg  and 
sky  need  ever  lose  a  ship  at  these  islands ;  and  in  fact  with 
moderate  care  a  vessel  is  safe  at  any  of  them  all  the  year 
throngh,  with  the  single  exoeption  of  Baker  Island,  whieh 
is  undeniably  dangerous  in  the  winter  months. 

At  Howland,  Jarvis,  Bnderbury,  Maiden,  and  Starbuck 
islands  there  are  fixed  wharves  or  jetties  for  convenience 
of  loading,  but  at  Baker  no  fixed  wharf  is  possible  on  ae- 
eonnt  of  the  heavy  surf.  So  there  is  a  movable  one  on  roll- 
era,  which  is  run  to  the  beach  and  placed  in  position  when- 
ever It  is  necessary  and  the  surf  is  favorable.  These  fixed 
wharves  or  jetties  are  light  and  strong,  the  framework  be- 
ing supported  by  iron  piles  screwed  into  the  coral  ledge. 
The  wnarf  extends  beyond  the  line  of  rollers,  and  a  tram- 
way is  laid  ft'om  the  gnano-beds  to  its  termination,  upon 
which  platfbrm  ears  convey  the  gnano.  At  Starbuck  Island 
these  "  trollies,"  as  they  are  ealled,  are  propelled  from  the 
beds  to  the  wharf  to  leeward  by  means  of  sails.  The  gnano 
is  transferred  in  bags  to  the  lighters  which  convey  it  to  the 
ship  secured  to  tbe  mooring-buoy.  If  the  weather  is  favor- 
able a  ship  will  load  rapidly,  taking  in  an  average  of  100 
tons  per  day.  In  many  instances  125,  and  even  l&O  tons, 
have  been  taken  in  in  a  single  day. 

The  guano  is  free  from  odor,  and  resembles  brown  dust 
in  appearance,  in  this  particular  presenting  a  strong  con- 
trast to  the  Peruvian  and  African  guano.  Bnderbury 
Island  is  the  most  remarkable  of  those  now  occupied,  and 
though  in  its  general  features  it  resembles  the  others,  it 
has  some  points  of  difference.  It  once  contained  a  lagoon 
of  considerable  siie,  which  has  in  a  long  course  of  years  grad- 
nally  filled  up,  while  the  entire  island  seems  to  have  under- 
gone some  elevation.  Immense  slabs  of  coral  rock  lie  piled 
in  great  masses  here  and  there,  especially  at  the  northern 
end  of  the  island;  all  this  being  evidently  the  result  of  up- 
heaval combined  with  the  long-continued  action  of  the  sea. 
The  interior  of  this  island  (and  Jarvis  also)  presents  a 
shallow  bosin-llke  appearance  as  one  views  it  from  the 
highest  point,  the  surface  being  mooh  depressed  fVom  the 
outer  edge  of  the  coral  wall  towards  the  centre.  On  the 
eastern  side  of  the  island  the  first  shelf  is  mora  abrupt  than 
on  the  western  or  leeward  side,  and  some  distance  beyond 
high-water  mark  the  beach  is  very  steep,  with  many  ridges 
and  deep  furrows,  all  parallel  to  eaoh  other,  and  all  evi- 
dently ancient  beach-lines  or  water-marks.  Great  quanti- 
ties of  shells,  beautiful  fragments  of  coral  of  different  colors, 
and  some  pebbles  are  found  on  the  windward  shores  of 
these  islands.  With  reference  to  the  guano  itself  at  Ender- 
bnry,  it  is  best  when  discovered  below  a  light  layer  of  ooral 
■and  and  shells.  At  Rowland  and  Baker  the  guano  rests 
solidly  on  a  hard  coral  rook -base.  At  Jarvis  Island,  in  the 
central  and  lower  parts,  the  surface  is  composed  of  sulphate 
of  lime,  and  on  this  foundation  it  is  that  most  of  the  Jarvis 
gnano  rests.    This  feature  in  Jarvis  is  important  to  con- 


sider in  studying  the  difierenoe  between  the  guano  found 
on  it  and  that  at  Baker  and  other  islands,  for  it  explains 
the  appearance  of  the  sulphate  of  lime  remarked  b}-  those 
who  have  investigated  the  Jarvis  guano,  while  the  unequal 
mechanic^  mixture  of  its  guano  with  this  underlying  sul- 
phate aooonnts  for  the  laok  of  uniformity  in  the  samples. 
At  Baker  and  Howland,  on  the  contrary,  the  guano,  resting 
on  a  hard  rock-foundation,  has  undergone  only  suoh  changes 
as  the  climate  has  produoed.  Of  tho  origin  of  this  sulphate 
of  lime  at  Jarvis  there  can  be  littlo  doubt.  While  tho 
lagoon  was  filling  np  then  was  a  gradual  elevation  of  the 
island,  and  thus  the  communication  between  tbe  outer 
ocean  and  the  inner  lake  became  constantly  less  easy,  and 
larr;e  quantities  of  sea- water  must  have  been  evaporated  in 
the  basin.  (This  process  is  even  now  going  on  on  a  largo 
scale  at  Christmas  and  Canton  islands.)  By  this  moons 
deposits  were  probably  formed  containing  common  salt, 
gypsum,  and  other  salts  peouliar  to  sea-water.  From  these 
the  mora  soluble  parts  were  doubtless  washed  out  by  the 
occasional  rains,  leaving  th*  less  soluble  sulphate  of  limo 
as  it  is  found  hera.  In  fact,  on  Jarvis  Island,  as  a  proof 
of  this  process  having  gone  on,  there  is  a  crescent-shaped 
bed  600  feet  long  by  200  feet  wide,  having  a  surface  very 
slightly  depressed  from  the  outer  edge  towards  the  middle. 
On  its  border  ara  incrostations  of  crystallised  gypsum  and 
common  salt,  ripple-marks,  and  similar  evidences  of  tbe 
gradually  disappearing  lake,  Tbe  whole  ia  composed  of  a 
crystalline  deposit  of  sulphate  of  lime,  which  around  the 
borders  is  mixed  with  common  salt,  while  near  the  centre, 
where  rain-water  sometimes  collects  after  a  heavy  shower, 
the  salt  is  almost  entirely  washed  out,  leaving  tho  gypsum 
by  itself,  ologely  but  not  hard  packed,  and  very  wet.  There 
is  on  Enderbury  Island  a  description  of  guano  or  phosphate 
called  "  rook  gnano ;"  the  best  of  this  has  yielded  86  per 
eent.  of  pure  phosphate  of  lime. 

At  several  of  these  islands,  and  at  Enderbury  and  Jarvis 
in  particular,  there  can  be  no  doubt  that  the  deposit  of  the 
birds  has  only  partially  oontribated  to  the  formation  of  the 
gnano,  tbe  gradual  evaporation  in  the  lagoon  and  the  slow 
deeomposition  of  the  ooral  rook  having  had  as  much  to  do 
with  toe  formation  of  the  phosphate  as  the  excrement  of 
birds.  None  of  these  gnano  islands  resemble  the  Ichaboe 
islands  of  the  W.  coast  of  Africa  or  the  gnano  islands  on 
the  coast  of  Pern.  They  ara  as  different  in  their  character 
as  tbe  deposits  found  on  them.  While  the  Peruvian  and 
African  islands  are  comparatively  high,  those  of  the  west- 
ern Pacific  are  low.  The  PemTian  and  African  guano  has 
been  produoed  almost  wholly  by  the  sea-fowl,  and  is  white 
and  pongent  in  odor;  tbe  gnano  of  the  western  Pacifio 
islands  is  brawn  and  entirely  inodonos. 

The  following  is  the  r«port  of  the  analytical  chemists  of 
the  Smithsonian  Institution  on  tlie  Baker  and  Jarvis  islands 
gnano: 

Perrentnj*  on  Speeimetn  from  Baker  htand. 
'%lolnen.  Walw.  Ortnlo  muur.      E^Kuto' 

X.-......*. 21.07  6.6  72.:« 

B. J8.30  6.7  65.00 

C. S3.04  6.0  61.00 

D 80.40  6Jf  6il.00 

E. 28.80  M  64.70 

F _ 27.30  M  66.80 

G 28.00  6.9  66.00 

H a'S.SO  7.4  67.00 

1 27.94  7.7_  64^ 

Average 27.87  6^44  65.41* 

The  Howland  Island  guano  ia  about  the  same  as  the  above ; 
the  Enderbury  rather  better. 

Percentage  on  Specimene  from  JarrU  Itland. 
Bpeeliiin.  Wit.  OrgiDle  m>uer.      J^dSIlu! 

K 17.20  11.80  71.00 

h _ 23jm  7.70  68.70 

U 18.00  11.20  71.00 

N 14.88  9.90  75.00 

O liWO  1100  74.50 

P 18.00  11.40  70.60 

R 21.00  10.26  69.76 

S -  2I.0»_  6.80  KM 

Average. 18.2775  10.156  71.57t 

These  specimens  contained  a  larger  peroentage  of  lime 
than  bones  contain,  and  bad  also  rather  more  phosphoric 
acid  than  bone-earth,  and  were  in  a  finely  divided  con- 
dition, so  that  the  useful  matter  could  be  readily  taken  up 
when  applied  to  crops.  Of  course,  phosphate  of  lime,  be- 
ing an  important  eonstitnent  of  all  cereals,  is  a  most  desir- 
able addition  to  the  soil.  This  will  be  the  better  under- 
stood when  it  is  remembered  that  nearly  the  whole  of  the 

*  This  residue  consist*  of  from  80  to  90  per  cent,  of  phosphate 
of  lime  (trlbaslc),  and  from  10  to  20  percent,  of  other  phosphates. 

t  This  residue  consists  of  from  64  to  72  per  cent,  of  tribB.'<lc 
phosphate  of  lime,  the  remainder  beinj;  sulphate  of  lime  aud 
of  otner  hoses,  chloride  of  sodium,  and  carbonate  of  Ume. 
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koB*  of  all  uiimalt  i«  •rl^aally  darired  from  the  bons- 
a»rth  in  vegeUtbla  food. 

On  all  the  (Meapied  iil«id«  tooghlybailtbataoBfortebto 
houiaa  have  been  erected  for  the  aooomnodatioa  of  the 
emplojis  of  the  oompany,  who  oonaiat  of  four  or  five  white 
mea,  and  from  30  to  60  Poijiieriaa  laborera.  There  ii  a  laper- 
intendent  (generally  the  ex-master  of  lome  whale-ahip),  a 
nooring-maater,  a  carpenter,  and  on  aome  of  the  islanda 
an  analytieal  ohemUL  The  laborer*  work  ten  honra  a  day, 
and  receire  good  food  and  fair  pay  and  treatment.  They 
are  generally  enliited  fbr  a  ipeetfla  term,  nraally  one  year, 
at  the  end  of  whieh  time  the  relief  reieel  aarriea  them  baok 
to  their  native  inland.  Water  aad  prorisiona  are  nipptied 
by  relief  reeaele,  whieh  toneh  at  the  ialand  regnlarly  every 
three  montha.  A  large  aapply  of  water  and  proTiiioni  ia 
alwaya  kept  on  hand,  however,  aod  at  aome  of  the  atationa, 
ai  at  Baker,  there  are  fireah-water  distillera  in  nae.  Abont 
140,000  tona  of  gnano  have  iMen  ahippod  from  Baker  Island 
sinee  the  inangnration  ef  tiieaa  gnano  eaterpriaaa,  and 
about  20,000  tona  of  fhir  gnano  ftUi  remain  on  that  ialaad. 
Snderbnry  itill  eontaina  alxnit  140,000  tona  of  good 
phoaphate,  and  Howland  about  M,000  tona.  On  the  other 
ulanda  the  amonnti  vary  from  30,4M)0  to  50,000  tons. 

Richard  W.  Hxadb. 

Gaara'Ba«  a  aubatanco  prepared  from  the  aeeda  of  Paul- 
Uiiia  »orhili9f  a  climbing  shrub  of  Brazil,  order  Sapiddacese. 
The  aceda  are  dried,  powdered,  then  moifiteoed  and  made 
into  a  paste;  this,  mixed  with  more  of  the  aceds,  cither 
whole  or  merely  bruised,  la  rolled  into  cylinders,  which  on 
drying  form  a  strong,  hard,  mottled,  reddish-brown  mass. 
The  essential  ingredient  of  guaranais  a  orystallizable  prin- 
ciple apparently  identicail  with  caffeine.  Guarana  is  habit- 
nally  consumed  by  the  South  American  Indians,  mixed 
with  their  food  or  made  into  a  drink,  and  has  lately  been 
introduced  into  medicine,  principally  as  a  remedy  for  "sick 
headache."  Like  all  remedies  for  nouralgio  diseases,  it 
often  ourea  and  often  fails  utterly.         Edwaed  Curtis. 

Gnar'aaty,  a  special  ppomisa  to  bo  responsible  for  the 
payment  of  aome  debt  or  the  performance  of  aome  obIiga>- 
tion  or  duty  in  case  of  the  faUnre  of  another  person,  wh» 
is  primarily  liable  to  aaeh  payment  or  performance.  It  ia 
leas  broad  in  ita  meaning  than  SoRBrraHiP  (which  sea),  aa 
that  term  includes  implied  a*  wall  as  express  ptmniaea.  It 
raqnires  all  the  elementa  essential  to  giro  contracts  validity. 
The  party  promising  must  labor  ander  no  legal  disability, 
and  there  muat  not  only  be  a  prapoaal  upon  hia  part,  but  a 
aoffloieat  aeoeptanee  of  the  oSer  by  the  promiaee.  It  ia  not 
neoeasary  that  aceeptance  be  expreaaed  in  a  poaitive  decla- 
ration, sinee  it  may  he  preanmed  from  acta  evineing  a  readi- 
ness to  comply  with  the  request  or  demand  upon  which  the 
promise  waa  based,  aa  if  a  abopkaepar  ahonld  deliver  goods 
to  aome  person  through  faith  in  the  guaraator'a  asaertion 
that  he  would  be  raaponaible  for  the  payment  if  the  reeeiver 
of  the  goods  were  guilty  of  default.  But  unless  the  offer 
of  the  guarantor  be  absolute  in  its  terms,  there  must  gen- 
erally be  notice  of  aceeptance  given  him,  that  he  may 
know  that  the  liability  which  he  was  ready  to  aaaume  has 
beeome  flxed  and  deflnita.  The promiae  must  be  founded 
npon  a  valid  and  suSoient  oonaioeration.  This  may  be  of 
but  trifling  amount,  bat  muat  have  been  operative  as  the 
indaoement  to  the  guarantor's  action.  If  indebtedness  had 
already  been  incurred,  an  engagement  to  pay  it  in  case  it 
were  not  satisfied  by  the  one  primarily  liable  would  be 
nugatory,  on  account  of  the  lack  of  consideration.  In  such 
a  case  as  this,  a  now  and  independent  consideration  would 
be  neoeasary.  It  would  be  sumoient  if  the  creditor  should 
agree  to  postpone  the  oolleotion  of  the  debt  for  a  specified 
or  a  reasonable  time.  If  the  giving  of  the  guaranty  wen 
contemporaneous  with  the  formation  of  the  contract  for 
which  the  guarantor  proposed  to  be  answerable,  the  con- 
sideration which  supported  tbe  principal  agreement  would 
support  the  collateral  one  also.  It  is  not  requisite  that  any 
bcneli  t  be  received  by  the  party  giving  the  guaranty.  It  is 
sufficient  that  the  person  in  whose  favor  it  is  given  receive 
a  benefit,  or  if  the  person  to  whom  it  is  given  put  himself 
to  some  inconvenience,  or  part  with  some  property,  or  un- 
dertake some  obligation  on  the  faith  of  the  guarantor's 
promise.  If  a  person  in  the  form  of  a  guaranty  aaaume 
an  obligation  for  a  claim  which  would  not  be  enforceable 
against  the  original  debtor,  as  rf  he  should  promise  to  be 
responsible  for  articles,  other  tban  necessaries,  supplied  to 
married  women  or  infants,  he  becomes  himself  a  debtor. 
The  reason  is,  that  aa  the  promise  of  the  infant,  etc.  is 
void,  there  is  but  one  valid  promise,  and  that  is  his  own. 
A  guaranty  may  be  resorted  to  not  only  as  a  means  of  en- 
suring the  satisfaction  of  pecuniary  liabilities,  hot  also  to 
secure  the  faithful  performance  of  duty  on  the  part  of  pub- 
lic ofRcials,  private  agents,  oto. 

After  a  valid  guaranty  has  been  given  the  rights  and  ob- 
Ugationa  of  the  guarantor  are  determined  npon  aomewhat 


peonliar  prinoiplea.  As  bis  engagaaaent  ia  aadertaken  tor 
the  beaafit  of  otbera,  rather  than  his  own,  the  law  Is  aempn- 
loaa  in  protecting  his  intsraata.  Henoa,  if  any  attempt  ba 
made  to  materially  ehaaga  the  nature  or  aztaot  of  his  lia- 
bility by  subsequent  agreement  between  bis  principal  and 
the  party  to  whom  the  guaranty  was  given,  ne  is,  in  gen- 
eral, relieved  from  liability.  An  instance  of  this  kind 
would  occur  if  he  should  guarantee  a  contract  with  certain 
atipnlations  in  whieh  an  alteration  was  afterwards  made  by 
agreement  between  the  debtor  and  creditor.  Upon  a  sim- 
ilar principle,  a  guaranty  of  the  good  conduct  of  a  clerk  to 
a  partnership  would  ordinarily  be  extinguished  by  an  in- 
troduction of  new  members  into  tbe  firm  as  to  all  subse- 
<iaettt  acts  performed  by  the  clerk.  But  a  guarantor  might 
oonaant  to  any  change  which  might  be  desired  by  the  pnn- 
•ipal  parties,  and  his  liability  would  then  ooDtioue. 

The  contract  of  guaranty  does  not  impose  a  primary,  but 
only  a  secondary,  liability ;  and  it  is  a  just  and  reasonable 
requirement  that  diligent  efforts  be  made  to  collect  the  sum 
dae  of  the  principal  debtor.  A  mere  delay  or  indulgence 
to  his  principal  would  not  necossarily  be  sufficient  for  the 
guarantor's  discharge,  since  ho  might  not  be  injuriously 
affected  in  oonaaqnenoe.  He  might,  if  he  desired,  discharge 
the  debt  himself,  and  bring  an  action  against  the  debtor  at 
any  time.  There  is  in  this  oonneotion  an  important  dis- 
tinction between  a  guaranty  of  paymetU  and  of  collection 
of  a  debt  or  claim.  In  the  case  of  a  guaranty  of  payment 
tbe  creditor  may  proceed  at  once  against  tbe  guarantor 
without  any  reference  to  the  principal  debtor.  In  a  guar- 
anty of  collection  be  must,  aa  the  term  imports,  strive  to 
eoUtct  the  debt  from  the  debtor  beforo  resorting  to  the 
guarantor,  and  will  be  bound  to  proceed  with  diligence  in 
his  efforts  to  make  aueh  oolleotion.  If  there  should  be  in 
any  case  a  valid  agreement,  without  the  guarantor's  assent, 
between  the  creditor  and  the  debtor  for  indulgence,  pre- 
venting a  resort  to  legal  prooeedings  for  a  certain  length 
of  lime,  the  guarantor  would  be  discharged.  If  a  guarantor 
should  at  any  lime  pay  the  debt,  he  would  be  entitled  to  be 
subatitnted  in  the  creditor's  plaoe  as  to  the  right  to  retain 
any  property  which  the  latter  held  in  pledge  to  seoure  the 
olaim.  This  ia  called  in  law  the  doctnne  of  Sobbooatioh 
(whioh  Bee).  Bemetimea  a  guaranty  ia  extinguished  or  dis- 
charged becaaaa  the  creditor  givea  no  due  notification  to 
the  guarantor  that  the  debtor  has  refused  to  pay  on  de- 
mand. The  rule  requiring  notice  is  not,  however,  ae  striet 
aa  in  the  case  of  indoraers  of  negotiable  paper,  and  tbe 
guarantor  would  not  be  diaeharged  anlaas  there  waa  an  un- 
reasonable delay.  The  general  principle  would  be  the  aama 
aa  that  which  has  been  atatad  as  applying  to  notioa  of  ae- 
oeptaoee  of  the  gaaranty  by  the  crnlitor.  If  the  guarantor 
had  made  a  poaitive  categorical  promiae,  no  notice  would, 
in  general,  be  necesssiy  to  bind  him,  but  otherwise  be  ought 
to  be  speedily  informed,  in  order  that  be  might  be  enabled 
to  take  advantage  of  every  available  mean*  to  aceare  its- 
imbuiaement  from  his  principal.  On  this  matter  of  notion 
the  law  of  tbe  various  States  is,  however,  not  uniform. 

The  English  Statute  of  Frauds,  whioh  has  boen  sub- 
stantially re-eaaoted  throughout  the  U.  8.,  requires  that 
"  apon  any  special  promise  to  answer  for  the  debt,  default, 
or  misoarriage  of  another  person,  the  agreement,  or  soma 
memorandum  or  note  thereof,  must  be  in  writing  and  signed 
by  tbe  party  to  be  charged  therewith,  or  some  other  person 
thereanto  by  him  lawfully  anthoriied."  A  contract  of 
guaranty  must  aooordingly  be  in  writing  to-be  of  any  legal 
validity.  But  in  the  determination  of  the  question  whether 
certain  promises  are  to  be  deemed  guaranties  or  original 
engagements,  which  might  be  enforced  even  though  made 
orallyr  very  nice  diatinotiona  have  been  taken.  The  form 
of  the  undertaking  here  becomes  important.  There  must 
of  nsoeaaity  be  two  promiaea — one  of  the  principal  debtor ; 
the  other,  of  the  guarantor.  If  the  transaction  results  in 
only  one  promise,  the  apparent  guarantor  will  be  in  faot  the 
true  debtor,  and  no  writing  will  be  necessary.  If  A  should 
say  to  B,  "  Let  C  have  ao  many  goods,  and  I  will  pay  you," 
there  will  be  but  one  promise  (that  of  A),  and  writing  will 
not  be  required.  If  A  bad  said,  "  Charge  the  goods  to  C, 
and  if  be  does  not  pay  you  I  will,"  his  promise  would  be 
void,  as  it  would  be  collateral  to  that  of  0,  who  would  be 
the  true  debtor,  and  would  need  to  be  in  writing.  It  is  a 
further  rule  that  the  promise  need  not  be  in  writing  unless 
it  is  made  to  the  creditor  himself.  So  it  has  been  considered 
that  a  promise  apparently  collateral  is  not  within  the  statuta 
whenever  the  leading  object  of  the  promisor  is  not  to  dis- 
charge the  debtor,  but  to  subserve  some  interest  of  his  own 
distinct  from  a  payment  of  the  debt.  An  instanee  of  this 
kind  would  occur  if  any  person,  A,  should  pay  his  creditor, 
B,  by  an  order  upon  his  (A's)  debtor,  C,  with  a  guaranty 
that  the  latter  should  disohnrge  the  debt.  This  would  be, 
in  effect,  but  a  peculiar  method  adopted  by  A  of  discharg- 
ing his  own  obligation.  This  rule,  however,  has  been 
sharply  eriticiaed  in  some  of  its  aapecta  by  able  jurists  as 
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working,  in  raanj  initanoca,  a  pnotieal  •▼•rion  of  tin 
8tatat«  ot  FraadB.  (Conialt  Fbll  on  OnonnKin;  FABsam 
im  OoMraHt  I  Cbittt  on  Contnieto  ;  Kbnt'b  CommmttarUt, 
•to.)  Obobsb  Cbace.    Rbtibbd  Br  T.  W.  Dwmb*. 

CivaraBtf .  In  international  law  it  has  been  more.or 
leas  the  praoUce  for  a  third  power  to  add  ita  guaranty  to  a 
treaty  between  {Hendf,  but  the  term  hu  special  apptiea- 
tion  where  suoh  third  power  promisee  ita  aid  in  the  erent 
that  certain  apeeiflo  promisee  made  in  the  treaty  by  ob«  of 
the  powers  are  riolated.  Saeh  a  guaranty  may  refer  to 
the  promise  to  pay  a  aum  of  money  or  to  cede  territory,  to 
one  relating  to  the  integrity  of  a  state,  the  right  of  aooees- 
aion,  religions  franohiaea,  eto.  (See  WaoLacr'a  Introdne- 
Kon,  J 105.)  A  guaranty  requirea  the  party  malting  it  to 
give,  the  kind  and  amount  of  aid  promised  in  a  oaae  to 
wbioh,  in  hia  judgment,  the  promise  applies.  If  tbe  prom- 
isee deolinea  hia  aid,  he  ia  under  no  obligation  to  give  it; 
bnt  general  gnarantiea  are  dangerous,  beeauae  they  fumiali 
pretexta  for  interferenoo.  If  a  debt  ia  guarantied,  and  ia 
not  paid,  Yattel  holda  that  the  promiaer  is  not  bound  to 
make  it  good,  bnt  only  to  do  his  best  to  indooe  tbe  party 
owing  the  debt  to  fulfil  his  engagement.  A  tunty  woold 
bo  obliged,  aaya  the  aame  author,  to  do  what  the  prineipal 
party  haa  failed  to  do,  but  not  the  guarantying  party.  In 
the  Middle  Agea  rasaalaor  towna  someitimes  attached  their 
seals  to  a  political  engagement  of  their  soreroign,  and  per- 
sona watahed  orer  the  exeoation  of  treatiea,  called  oonaerr- 
atora.  Out  of  these  uaagea  modem  political  guarantiea 
have  grown.  T.  D.  Woolsey. 

Gaaratiiigaet&t  town  of  the  province  of  Bio  Paulo, 
Brazil,  120  miles  W.  of  Bio  do  Janeiro,  and  on  the  Para- 
bybak     Pop.  7000. 

GaanUagrele,  an  old  town  of  Sonthem  Italy,  in  the 
province  of  Chieti.  Belisarins  anmuuded  it  with  a  tnr- 
rated  wall  as  a  defanoe  against  the  Ooths.  It  was  often 
besieged  during  the  Middle  Agea,  and  in  1789  was  merel- 
lessly  aaoked  and  burned  by  tlM  Frenob.  Bome  interesting 
(dd  ohnrahea,  however,  eaeaped  tbe  flamea,  and  the  town 
haa  partially  recovered  ita  proaperity.     Pop.  8778. 

Chiar'diaB.  The  enstodiam  of  any  one  who  ia  uaable 
to  take  eaie  of  bimaelf  ia  aometimea  ealled  a  goardiaa,  bat 
the  term  as  usually  employed  deaignatea  a  person  who  has 
the  care  and  eontrol  of  the  person,  property,  or  both,  of  a 
minor  ehild  during  either  a  portion  or  the  whole  of  his 
minority.  OuardiaDS  are  of  various  kinds,  and  may  be 
divided  into  two  general  claaaes:  L  Xhose  wbo  beoomo  so 
by  operation  of  law,  without  the  need  of  any  speeifie  ap- 
pointment. II.  Those  who  are  appointed  by  eoarts  or  hy 
a  parent,  either  in  pursuance  of  some  inherent  power  r». 
aiding  in  the  appointing  tribunal  or  in  aooordaaoo  with 
the  provisions  of  particular  statntea. 

I.  The  first  class  includes  thoae  kinda  of  goardiana  -ok- 
isting  at  common  law,  wbioh  were  four  in  number:  (1) 
guardian  by  nature;  (2)  guardian  by  nurtura;  (3)  guard- 
ian in  soeai^e ;  (4)  guardian  by  estoppel.  These  forms  of 
guardianship  still  have  a  recognised  existence  in  England, 
and  also  in  the  IT.  B.,  so  far  as  the  fundamental  changes 
which  have  been  made  in  tbe  lawa  of  inheritance  render 
them  admissible  in  the  latter  country.  (1)  A  guardian  hy 
tmiurc  was  originally  one  who  had  charge  of  the  person, 
bnt  not  of  tbe  property,  of  an  heir-apparent  until  he  be- 
came twenty-one  yeare  of  age.  This  authority  was  vested 
primarily  in  the  father,  but  in  case  of  his  death  could  be 
exoroiaed  by  the  mother.  As  in  the  U.  8,  all  the  children 
of  a  family  inherit  equally,  guardianship  by  naturo  apper- 
tains to  no  particular  one  among  them,  but  includes  the 
whole  number,  and,  as  regards  a  parent's  authority  and 
duties,  constitutes  the  same  legal  relation  that  is  usually 
considered  in  law  nnder  the  topic  of  Parbst  and  Osilo 
(see  this  title).  (2)  A  guardian  if  nirtart  had  charge  of 
the  persona  of  the  younger  children,  who  were  not  heira- 
•pparent,  bnt  hia  authority  terminated  when  a  elilld 
reached  the  age  of  fourteen.  The  lawa  of  equal  inherit- 
ance in  this  conn  try  oauae  guardianship  by  nurture  to  be 
identical  with  guardianship  by  nature,  so  that,  aa  a  distinct 
rdation,  it  baa  virtually  become  obaolete.  (3)  A  guardian 
in  aocage  had  cuatody  not  only  of  an  infant'a  person,  but 
also  ef  hia  lands.  Whenever  a  child  under  the  age  of 
fourteen  acquired  socage  lands  by  descent,  that  one  of  hia 
relatives  who  oould  by  no  poasibility  inherit  tbe  estate  had 
the  right  to  undertake  tbe  control  of  his  person  and  the 
management  of  his  inheritanoe  until  that  age  was  reached. 
If  the  child  poaaesaed  peraonal  property,  the  guardian 
might  take  charge  of  this  also  aa  incidental  to  hia  prin- 
eipal trust.  The  infant  upon  reaching  the  age  of  fourteen 
had  tbe  right  to  ehooae  a  new  guardian,  but  if  be  fitiled  to 
exereiaa  tbia  privilege  the  previoua  guardianship  oon- 
tinoed.  In  the  IT.  8.  tbia  form  of  gnardianthip  is  gener- 
ally snpereeded  by  the  appointment  of  gnardiana  by  will 
«r  aotton  of  the  eourts,  though  in  defhnlt  of  soeh  appoint- 


mant  it  is  sometimes  retained,  with  important  modifications. 
Thus,  ea^aoity  to  inherit  the  lands  would  no  longer  be  re- 
garded aa  a  diaqnalifieatioB  ia  the  guardian.  (4)  Ouard- 
immMp  tp  «a(oppc<  takes  place  when  a  stranger  or  a  wrong- 
doer intarfsna  with  the  managemont  or  diapoaition  of  a 
minor'a  property,  aa  by  reeaiving  to  bimaelf  tbe  rents  and 
profits  of  land.  He  will  then  Iw  compelled  in  a  oourt  of 
equity  to  aooownl  aa  a  guardian,  and  will  be  atvppad  from 
danyiag  a  fidneiaiy  relation  to  the  minor's  estate.  (Sea 
BnorPBb) 

II.  Suardians  who  are  appointed  by  eonrta  or  parents 
are  maoh  mora  fraquently  met  with  than  those  just  do- 
seribed.  When  the  appointment  is  made  by  virtue  of  aa 
inherent  power  residing  in  a  partieular  oonrt,  the  guardian 
ia  either  (1)  a  guardian  in  enaneery  or  (2)  a  guardian  ad 
litem.  Other  guardians  are  seleeted  by  virtue  of  statutory 
proviaiona,  and  when  appointed  by  oourta  are  either  (3) 
gaardiana appointed  by  probata  or  aurrogate  courts,  or  (i) 
thoae  appointed  by  other  courts  under  apeoial  atatutea. 
Statutory  gnardiana  appointed  by  parents  ara  tanned  (6) 
tastamantary  guardiaaa. 

(1)  The  Bngliah  court  of  chaaoery  assumed  the  power  to 
appoint  guardians  as  incidental  to  its  general  jurisdiction 
over  minora  and  their  eatatea,  and  thia  haa  long  constituted 
one  of  ita  important  prerogativee.  In  the  U.  B.,  courts 
ezeroising  equity  powera  have  generally  retained  Uie  same 
authority,  though  in  some  instances  the  right  haa  been  de- 
fined anew  by  statute  or  in  some  degree  qualified.  Tba 
guardiaaship  eontinnes  until  the  ward  reaches  the  age  of 
twenty-one.  If  the  appointment  ia  made  when  he  ia  over 
fourteen,  hia  aelection  la  eommonly  allowed  to  guide  tha 
daoision  of  the  oonrt,  bnt  when  ho  is  under  that  ago  tba 
aourt  ezaroiaes  an  independent  discretion.  The  wishes  of 
parents  and  IViends  will,  however,  be  considered.  Tha 
guardian  ia  raquind  to  give  bonds  for  the  fiuthful  manage- 
ment of  the  ward's  estate.  (2)  Every  court  in  which  an 
infant  ia  one  of  the  partiea  to  a  particular  suit  has  a  special 
and  necessary  power  to  appoint  a  guardian  od  lifm  (i. «. 
"for  the  litdgatioB"),  to  proteot  the  iniant's  interest  dur- 
ing tha  aonrse  of  tbe  proceeding.  A  general  guardian  will 
not  be  panaitleA  to  act  in  sadi  aeapacity  anlcas  ho  receives 
a  partieular  appointmeat  for  the  purpose.  An  attorney-. 
at-law  is  freqoantly  selected,  particularly  in  oases  before 
aoorts  of  eqanty,  (3)  The  eoclaaiaatical  oonrts  of  England, 
wfaiah  eerrospond  with  the  probate  or  sarrogate  courts  of 
tbia  eouDtry,  had  no  inherent  power  to  appoint  general 
gaardiana,  and  it  waa  Iharafore  neceasary  for  the  authority 
to  ha  aaafarrad  by  atatata.  Powers  of  this  kind  have  bean 
quite  generally  created  throughout  this  eoantry.  Tbe  sur- 
rogatar'a  jnrisdietiaB  is  eonflned  to  the  eoanty  or  other  lo- 
cality of  whieh  ba  is  an  oAoer.  The  aame  principles  gen- 
arallgr  apply  to  appointmaots  when  the  infiuit  ia  above  or 
under  fourteen  aa  hare  been  atated  in  refennoe  to  chancery 
guardians.  Courts  of  equity  often  exercise  a  auperviaory 
control  over  the  notion  of  surrogatsa  or  probate  officers, 
and  may.  remove  guardians  a|>painted  by  them  if  good 
canse  ba  shown,  as  wall  as  those  appointed  in  other  modea> 
(4)  In  some  States  statutes  have  been  passed  giving  par- 
tieular eonrta  deaignated  tha  power  to  appoint  gnardiana 
in  special  instances.  Keference  awst  be  made  to  the  stat- 
ntea themaalvea,  and  tbe  faot  need  only  be  alluded  to  bora 
for  tba  aake  of  eompleteDCsa.  (S)  Tcatamantary  gnardian- 
sfaipa  are  created  tiy  the  laat  will  of  a  father,  and  give  tha 
appointee  righta  anperior  to  the  claima  of  other  guardians^ 
and  oontinue  antil  tbe  ward  arrives  at  majority.  They 
are^  however,  under  the  oontrol  of  tha  court  of  chancery, 
may  be  bald  to  account  there,  and  may  be  removed  if  un- 
faithful. They  were  introduced  by  statute  in  the  reign  of 
Cbarlea  II.  to  remedy  a  defect  in  the  law  growing  out  of  tha 
abolition  of  military  tenurea  whereby  children  were  per- 
mitted to  enter  upon  their  eatates  at  the  early  age  of  four- 
teen. Statntea  have  been  generally  enacted  in  tbia  country 
containing  substantially  the  same  provisions.  The  right 
of  appointment  is  personal  to  the  father,  and  cannot  ba 
delegated.  It  is  aometimea  qualified,  aa  in  New  York,  by  a 
requirement  of  the  eonaent  of  tha  mother.  Testamentary 
guardiana  are  under  the  oontrol  of  oourta  of  chancery  in 
tha  aame  manner  as  other  guardiana. 

The  authority  of  a  guardian  over  the  peraon  of  his  ward 
ia  in  many  respects  the  aame  aa  that  wbioh  a  parent  pos- 
sessee.  He  has  a  right  to  direct  the  child's  education,  both 
in  the  common  branches  of  learning  and  in  religious  train- 
ing. He  may,  moreover,  act  as  a  parent  in  changing  the 
child's  domicile.  If  a  ward  marries,  the  guardianship  of 
the  peraon  terminates,  and  in  the  caao  of  a  female  child 
the  aama  baa  been  held  true  of  the  property.  In  the  man- 
agement and  diapoaal  of  peraonal  property,  a  guardian 
haa  very  extenaive  powers,  but  his  only  right  in  the  con- 
trol of  a  ward's  real  eatate  ia  to  receive  the  rents  and  profita 
aceruing,  and  to  place  the  land  upon  leaae  so  that  it  may 
continue  profttabla.    All  additions  to  tha  infant's  parsonal 
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property,  u  Icgaoios  and  diBtribntive  sharea,  paaa  into  the 
guardian's  Gontrul,  and  be  possesAos  power  to  aell  obat- 
tcU  without  obtaining  tbe  consent  of  the  ooart,  but  mast 
at  the  lame  time  exeroise  pmdenoe  and  a  wise  discretion. 
The  ereotion  of  buildings  or  other  improrsments  upon  the 
ward's  land  with  the  ward's  money  is  nut  allowable  at  the 
guardian's  discretion;  and  if  tbe  guardian  uses  bis  own 
money  for  the  purpose  he  can  have  no  claim  for  its  reoor- 
ery.  Authority  to  perform  such  acts  must  be  derived  from 
the  court  of  chancery.  At  common  law  there  was  no  power 
to  sell  the  infant's  land.  A  special  act  of  Parliament  was 
necessary.  But  by  statute  enacted  generally  in  this  coun- 
try, authority  has  been  conferred  upon  the  proper  court  to 
grant  permission  of  sale  upon  petition  when  it  appears  by 
judicial  investigation  that  the  ward's  interests  demand  such 
a  course.  The  subject  is  regidated  in  detail  by  statute  and 
by  rules  of  court.  The  power  of  a  guardian,  in  all  eases, 
is  local,  being  confined  within  the  jurisdiction  of  the  ooart 
hy  which  he  is  appointed. 

The  duties  of  a  guardian  are  the  same  in  nature  as  those 
of  all  trustees,  since  guardianship  ia  in  reality  a  personal 
trust.  His  action  must  be  guided  by  a  constant  purpose  to 
subserve  the  interests  of  his  ward,  and  not  to  promote  his 
own  advantage.  Ue  cannot  act  for  his  own  benefit  in  any 
proceedings  which  be  undertakes  to  enfonia  hii  ward's  rights 
or  to  increase  the  value  of  his  ward's  property,  and  if  he 
should,  in  such  cases,  receive  personal  emolument,  it  wouht 
enuro  entirely  to  the  advantage  of  the  infant.  Property 
must  bo  kept  in  a  produotive  condition,  and  if  money  is 
received  it  must  not  be  suffered  to  lie  idle,  but  should  be 
profitably  invested.  Rules  of  court  are  sometimes  estab- 
lished or  statutes  enacted  pointing  out  the  kinds  of  securi- 
ties in  which  a  ward's  money  may  be  invested,  and  these  re- 
quirements must  be  strictly  followed.  If  the  guardian  is 
gnilty  of  undue  neglect  in  employing  tbe  funds  reoeived  as 
his  duty  demands,  he  will  be  charged  with  simple  interest, 
and  in  cases  of  gross  delinquency  with  compound  interest. 
The  court  of  chancery  has  power  to  enforce  an  accounting 
by  a  guardian  at  reasonable  intervals  ia  order  to  exhibit 
the  oondition  of  the  eetate,  and  he  may  also  be  called  to 
aacount  by  the  ward  when  the  latter  deems  it  neoeisary  or 
when  he  attains  majority.  Dealings  between  a  guardian 
and  his  ward  are  vary  carefully  scrutinised  by  the  ooarts, 
on  account  of  the  position  of  authority  whioh  the  former 
possesses  and  his  power  to  ooeree  his  ward  into  aniMaoD- 
able  and  imprudent  bargains.  Hence,  even  after  tbe  re- 
lation has  terminated  the  guardian  is  permitted  to  derive 
no  advantage  fVom  eontraota  made  with  his  ward,  unleaa  so 
long  an  interval  has  elapsed  that  the  presumption  can 
reasonably  be  entertained  that  no  unfair  adraatage  was 
taken.  The  amount  of  compensation  which  a  guardian 
shall  receive  for  his  services  is  usually  determined  by 
statute,  and  is  estimated  at  a  certain  percentage  upon 
moneys  reeeived  and  paid  out. 

Oaonoi!  Chaik.    Rkvmbd  by  T.  W.  Dwiobt. 

Giiar4s,  in  the  British  army,  the  household  troops, 
whose  nominal  doty  it  is  to  guard  the  person  of  the  mon- 
arch. The  cavalry  guards  are  two  regiments  of  "Life 
Guards,"  one  of  "  Horse  Onards,"  and  seven  of  "  Dragoon 
Guards."  These,  like  the  foot  guards,  have  better  pay 
and  their  officers  higher  relative  rank  than  those  of  other 
regiments.  There  are  also  three  regiments  of  foot  guards 
— the  "Gh«nadier  O-uards,"  the  "Coldstream  Ounrds," 
and  the  "  Scots  Fusileer  Ouards."   The  "  Body  Ouards  "  for 

rial  ceremonial  occasions  are  the  "  Yeomen  of  the  Onard," 
"  Gentlemen  at  Arms,"  and  the  "  Royal  Arehers."  The 
actual  guard  of  the  British  sovereign's  person  is  detailed 
fitom  one  of  the  first  three  regiments  of  heavy  oavalry. 

Gnard  National  (French).    See  National  Odard. 

Guarne'rius,  or  Gnarne'ri,  the  family  name  of  cer- 
tain violin-makers  of  Crcmonain  the  sevcnteontb  and  eigh- 
teenth centuries.  The  most  famous  of  the  family  was  Giu- 
SEPi'F.  AxTo.vio  (1683-1745),  known  as  Guarneki  del  Gksd, 
whoso  best  works  rank  with  the  finest  Amati  and  Stradi- 
vari instruments.  The  other  Quameri  hardly  attained  the 
first  rank  as  violin-makers. 

Guastaria,  town  of  Italy,  in  the  provinoe  of  Reggio 
neir  Emilia,  whioh,  together  with  several  large  villages — 
so  near  as  to  be  almost  suburbs — formed  the  little  duchy 
of  Guastalla.  This  duchy  was  given  in  dower  by  Napoleon 
I.  to  his  sister  Paulina.  Afterwards  it  was  ac^udged  by 
the  allied  powers  in  ISIJ  to  the  ex-empress  Maria  Theresa, 
and  in  18nU  it  annexed  itself  to  the  new  kingdom  of  Italy. 
Pop.  10,018. 

Guastal'lines,  called  also  the  Anfelic  Order,  a 
congregation  of  nuns  founded  in  1534  by  the  countess  To- 
rolii  of  Guastalla. 

Gnatema'la,  or  Guatimala,  republic  of  Central 
America,  situated  between  lat.  W  45'  and  17°  46'  N.,  and 
between  Ion.  88°  10'  and  93"  12'  W.,  and  bounded  by  the 


Pacific,  Mezioo,  the  Caribbean  Sea,  Hondnrns,  and  Saa 
Salvador.  Area,  44,800  square  miles,  with  1,180,000  in- 
habitants, of  whioh  800,000  are  Indians,  260,000  mestisoea, 
and  20,000  white  men.  The  country  is  high  and  the  snrfisea 
very  varied,  the  Andes  traversing  it  in  its  whole  extension. 
The  main  range  runs  along  the  Pacific,  oontaining  many 
aotive  volcanoes  (Sapotitlan,  13,050  feet  high,  and  AtitJan, 
12,500  feet  high),  and  sending  out  branches  towards  the 
Caribbean  Bea  which  form  plateaus  and  valleys.  The  cli- 
mate, difierent  according  to  the  diSisring  elevation,  is  gen- 
erally healthful  and  beautiful,  and  the  soil  exceedingly  fer- 
tile. Maise,  wheat,  and  rice  of  a  superior  quality  aro  pro- 
duced, besides  cotton,  sugar,  vanilla,  and  tobacco ;  but  the 
most  important  article  among  the  products  of  the  country 
is  cochineal.  The  government  of  the  state  is  an  olig- 
arohy,  in  which  a  few  leading  families  are  actually  ia 
possession  of  the  whole  power.  Tbe  president  ia  chosen 
for  four  years.  The  Roman  Catholic  religion  is  the  only 
one  tolerated,  but  since  1872  Jesuits  have  been  excluded, 
liiberty  of  tbe  press  is  also  established. 

Gaatemala  (New),  the  capital  of  tbe  repnUio  of  Ona- 
tomala,  situated  at  an  elevation  of  4961  feet  above  the  sea, 
on  a  rich  and  spacious  plain.  It  is  a  well-built  town,  very 
extensive,  as  the  houses  are  generally  only  one  story  high, 
on  account  of  tbe  frequent  earthquakes,  but  often  hand- 
some. It  has  manufactures  of  muslin,  silver-ware,  ete.,  and 
a  lively  trade,  and  is  the  see  of  jm  archbishop.   Pop.  40,000. 

Gaatemala  (Old),  formerly  cap.  of  Guatemala,  stands 
about  30  miles  W.  of  the  new  town.  Founded  by  the 
Spanish  in  1524,  its  frequent  calamities  from  earthquakes 
and  the  eruptions  of  the  neighboring  volcanoes  have  fVom 
time  to  time  almost  depopulated  it ;  but  its  beautiful  site 
and  the  fitness  of  its  vicinage  for  the  production  of  oochi- 
aeal  has  caused  it  to  be  rebuilt.     Pop.  18,000. 

Gnatn'so  In'diana,  a  brave  and  nnconqnered  tribe  of 
Central  American  native  Indians,  of  supposed  Aztec  raoe, 
living  8.  of  Lake  Nicaragua.  They  are  heathens,  and  are 
vulgarly  reputed  to  hare  red  hair  and  pale  eomplczioni. 
They  dwell  near  tbe  Rio  Frio. 

Gaa'Ta,  the  fhiits  of  Piiditm  fgri/tmm,  foi\f»ntm, 
CauUyanum,  pj/gmmmi,  albidum,  and  ouier  speeies  of  the 
genus,  which  consists  of  trees  and  shrubs  of  both  Indies, 
mostly  natives  of  the  New  World,  though  cultivated  in 
nearly  all  warm  climates,  whore  they  yield  important  des- 
sert fruits,  that  of  P.  fyrifervm  (white  guava)  being  tbe 
best.  From  this  the  guava  jelly  is  made,  a  conserve  ex- 
tensively exported,  and  highly  prized  for  its  flavor.  It  is 
onltivated  to  a  considerable  eztrat  in  Florida.  Tbe  guavas 
belong  to  the  Hyrtaceas. 

Gnajraqnil',  department  of  the  republic  of  Ecuador, 
South  America,  bounded  W.  by  the  Paoifio  and  £.  by  the 
Andes,  which  here  recede  from  the  roast  and  leave  a  broad 
belt  of  low,  level  land,  fertile  and  well  cultivated.  Area, 
14,400  square  miles.     Pop.  92,696. 

Guayaqnll,  city  of  Ecuador,  Sooth  America,  the  capi- 
tal of  the  department  of  the  same  name,  is  situated  in  lat 
2°  20'  S.,  at  tbe  mouth  of  the  river  Guayaquil,  which  is 
navigable  here,  and  forms  a  good  port,  the  best  on  the  W. 
ooast  of  South  America.  The  city  is  not  healthy,  as  it  lies 
very  low,  and  is  not  well  provided  with  good  drinking- 
water;  neither  is  it  beautiful,  most  of  its  buildings,  with 
the  exception  of  the  cathedral,  the  two  hospitals,  and  the 
two  colleges,  being  insignificant  wooden  structures.  But  it 
is  a  very  lively  trading-place.  In  1866  its  exports  wcrs 
valued  at  £669,420,  its  imports  at  £430,000.  Cacao,  India- 
rubber,  timber,  and  tobacco  are  exported ;  cottons,  wine,  and 
hardware  are  imported.    It  is  a  bishop's  sec.    Pop.  20,000. 

Gnay'as,  province  of  Ecuador,  bounded  Vf.  by  the  Pa- 
cific Ocean.  It  has  a  hot,  wet,  and  sickly  climate,  a  fertile 
soil,  and  dense  forests.     Cap.  Guayaquil.     Pop.  35,000. 

GBay'naat  a  port  of  entry  of  Mexico,  in  Sonera,  on 
Yaqui  Bay,  an  arm  of  the  Gulf  of  California,  has  a  fine 
harbor,  a  good  trade,  and  profitable  fisheries,  but  is  un- 
healthy.    Pop.  2600. 

Gnb'bio  [ano.  IgHvim],  town  of  Italy,  in  the  provinceof 
Perugia,  about  27  miles  from  Urbino,  It  was  an  Umbriaa 
city  anterior  to  Rome,  by  which  it  was  ultimately  conquered. 
During  tbe  Middle  Ages  it  was  for  a  time  a  small  independ- 
ent republic  of  50,000  inhabitants,  then  fell  into  the  bands 
of  the  dukes  of  Urbino.  Dante  found  refuge  here  between 
l.^l6and  1318.  Interesting  remains  of  the  ancient  fortress, 
of  the  theatre,  and  of  Etruscan  tombs  still  exist.  There 
are  some  remarkable  old  churches,  and  the  municipal  pal- 
ace, of  tbe  fourteenth  oentury,  is  one  of  tbo  finest  existing 
examples  of  Renaissance  architecture.  This  palace  coo- 
tains  tbo  famous  TavoU  Eugiihine,  consisting  of  seven 
bronso  tablets  covered  with  inscriptions  in  a  very  ancient 
Umbrian  character.  These  tablets  were  found  in  a  temple 
of  Jupiter  not  far  firom  Gubbio,  and  their  interpretation 
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hu  bean  the  anbjeet  of  mnoh  disoaBSton  among  wrahnolo- 
gists.  (See  LnPBlcs,  Interiptioim  Umbriemtt  Otr,  Laipale, 
1841.)  In  the  same  building  sra  a  raloable  library  and 
many  fine  pietnm,  inolnding  examplee  or  almoat  every 
great  master  from  Giotto  to  Titian ;  algo  a  eoUwtion  of  an- 
tique Taaei,  ooin«,  etc.,  together  with  ipeeimens  of  the  b«aa- 
tiful  ware  desolated  by  Maestro  Oeorgio  da  Gabbio  and 
known  to  oonnoiuenra  a<  the  "Gabbio  mijoUca,"  The 
modem  town  ia  supplied  with  good  water  by  an  aqueduct, 
with  a  very  large  ana  strongly -built  reserroir  sailed  the  BoU 
taeione.  It  haa  some  eommeree,  and  ia  a  biahop'a  aea.  Pop. 
22,757. 

Ga'beut  town  of  Pruaaia,  in  Brandenburg,  on  the  Neiiae. 
It  has  extensive  raanufactares  of  woollen  and  linen  hosiery 
and  yam,  and  a  very  brisk  shipping  trade  on  the  Neisse, 
whose  banks  here  are  planted  with  vines,  and  produce  a 
very  good  red  wine.     Pop.  21,428. 

Gnberoa'tia,  de  (.\!(Oelo),  was  b.  of  an  old  and  noble 
family  in  Turin  in  1840.  He  passed  through  the  academic 
grades  in  the  University  of  Turin,  and  in  1862  was  sent  by 
the  Italian  govemment  to  perfect  himself  in  philological 
studies  at  Berlin.  In  1863  be  was  appointed  professor  ex- 
traordinary of  Saoaorit  in  the  auperior  inatitute  at  Florence. 
In  1866  he  aasooiated  bimaelf  with  the  Raasian  revolution- 
ist, Michael  Bakunin,  but  after  two  months  separated  from 
him  and  returned  to  his  professorship.  In  1869  he  was 
appointed  to  a  full  professorship  of  Sanscrit,  and  having 
edited  the  Rivitia  Conttmporanea  of  Turin  during  the  pre- 
vious year,  he  now  parohased  it  and  founded  the  Sintta 
Enropea.  Pto(.  de  Gubematis  is  the  Italian  correspondent 
of  many  foreign  literary  journals,  among  others  of  the  Lon- 
don AtkeHMHM,  the  New  York  Inlematiunal  Hmm,  and  also 
of  literary  periodicals  in  Leipsio,  Berlin,  St.  Petersburg,  etc. 
Besides  numerous  critical  essays  published  by  him  in  II 
ViritiOf  in  Vltalia  Letteraria,  in  the  Hivista  Contempo- 
raneaf  H  PuUteenieOf  the  Perteveranxa,  the  Riviata  Onen- 
taU  (founded  by  him  in  1869),  the  Riviita  Suropea,  etc., 
he  is  the  author  of  Lt/e  of  Santorre  Santarota;  II  Re  Nala 
(Trilogia  drammaiica  in  versi).  La  Morle  del  Re  Danarata 
(dramma  in  versi),  Cenni  tul  Sarucrito;  I primi  venti  Inni 
del  Riijceda  (tradotti  ed  annotati,  etc.) ;  Piccola  Bneyelope- 
dia  Iiidiannf  Zoologienl  Ifylholot/jf  (in  English) ;  Letture 
eopra  ta  Mitologia  VcdicOf  and  other  literary  and  philo- 
logical works  of  value. 

Gad'geon,  the  Qohio  fluniatilit,  a  very  common  fVesh- 
water  fish  of  Europe.  It  is  of  the  carp  family,  is  a  Isold 
biter,  and  is  taken  in  large  quantities  with  nets.  It  seldom 
exceeds  eight  inches  in  length,  and  is  marketed  alive,  being 
kept  in  water  until  sold.  The  Niagara  gudgeon  (<7oito 
eataractm)  is  caught  in  the  Niagara  River,  and  is  only  Ave 
inches  long. 

Gndgeon,  or  Journal,  the  metallic  and  of  a  revolving 
shaft  in  machinery,  or  a  piece  attached  to  the  end  of  a  shau 
to  receive  the  wear  and  tear  of  friction.  Gudgeons  ply  in 
journal-boxes,  or  upon  brass.  Babbitt  metal,  lignnmvitse, 
or  other  bearings,  and  receive  various  lubricating  appli- 
cations. (See  Frictioh,  by  PBor.  R.  U.  Tbvmtox,  0.  B.) 

Cnebres.    Sec  Parsezs. 

Gnebwiller.    Bee  Oebwiilzr. 

Guelder  Roae.    See  Sitowball. 

Gnelph,  post-town,  cap.  of  Wellington  co..  Oat,  Can- 
ada, on  the  river  Speed  and  the  Grand  Trunk  and  the  Buf- 
falo and  Gnelph  branch  of  the  Great  Western  Railway,  ia 
47  miles  W.  of  Toronto.  It  has  a  large  trade,  line  water- 
power,  and  8rst-olass  mannfaotories  of  many  kinds  of 
goods,  such  as  woollens,  farmers'  tools,  sawing-maohines, 
lime,  and  musical  instruments.  There  are  2  daily  and  3 
weakly  newspapers.  Excellent  building-stone  is  quarried. 
Pop.  of  town  6878;  of  tp.  29S&. 

Gaelph  and  Ghib'elUne.  Ther*  is  still  mneh  ob- 
icnrity  in  regard  to  the  origin  of  the  names  of  these  two 
mediaeval  fhotions.  It  is  known  that  these  distinctive  ap- 
pellations were  llrst  employed  in  the  twelfth  century,  and 
that  in  the  contest  between  the  empire  and  the  Chnrch  the 
name  of  Gaelph  was  equivalent  to  a  partisan  of  the  Chursh, 
and  the  name  of  Ghibelline  to  a  partisan  of  the  empire. 
The  vulgar  tradition  says  that  Gnelph  and  Gibel  (called 
Gibel  and  Gualef  in  the  chronicle  of  Pietro  Asario  in  the 
collection  of  Muratori)  were  two  brothers  who  lived  in 
Pistoia,  one  of  whom  took  the  side  of  the  pope,  the  other 
that  of  the  emperor,  and  that  hence  were  formed  two  great 
parties  in  Italy  which  assumed  the  namea  of  their  separata 
founders.  But  this  tradition  has  no  historical  value.  An- 
other states  that  in  the  battle  near  Weinsberg,  fought  in 
Germany  in  1140  between  the  troops  of  Conrad  III.  of 
Snabia  and  those  of  the  dnke  of  Bavaria,  Welf  YI.  (Guelfbs), 
the  former  took  for  their  war-cry  Hie  Oieblivgen  (Gieblin- 

Sen  or  Waiblingcn  was  a  Suabian  fortress,  and  the  Ho- 
anstaufens  and  their  followers  were  called  Waiblingcn); 
Vol.  II.— ♦« 


and  the  latter,  on  the  other  hand,  had  for  their  cry.  Hie 
Welf  I  It  is  probable,  then,  that  these  two  designations 
may  have  passed  into  Italy,  or  at  least  made  their  way  to- 
wards it,  with  the  Hoheastanfen  Suabians,  or  Waiblingcn, 
against  whom  the  Italians  fought  under  the  guidance  or 
the  inspiration  of  Alexander  III.  and  his  successors.  The 
German  followers  of  the  Suabians,  Waiblingcn  or  Ghibel- 
lini,  having  come  into  Italy,  may  themselves  have  given 
the  name  of  Ghielphs  to  their  new  enemies;  and  the  rather 
as  a  branch  of  the  Bavarian  family  of  the  Ouelpbs,  the 
last  heir  of  those  princes,  had  married  a  descendant  of  the 
Italian  house  of  Bste,  at  that  time  very  powerful  in  Padua. 
It  would  seem,  then,  that  this  might  somewhat  explain  the 
reason  why  tie  name  and  (As  thing — that  is,  the  party  names 
and  the  contests  of  Ghibellines  and  Ouolphs — especially 
prevailed  in  Upper  Italy,  and  more  particularly  in  Lom- 
bardy  and  in  Venetia,  where  the  Esselini  had  become  all 
powerful  as  vicars  of  the  Snabian  emperors.  The  fury  of 
partisanship  was  such  that  simply  to  call  one's  self  Guelpb 
or  Ghibelline  became  perilous,  and  Pope  Benedict  XII.  in 
lS3i  found  it  necessary  to  prohibit,  under  pain  of  banish- 
ment, the  employment  of  these  epithets,  which  excited 
such  furious  indignation  and  snch  sanguinary  conflicts. 
The  Guelphs  took  for  their  device  an  eagle  tearing  a  blue 
dragon,  whieh,  in  place  of  a  crown,  wore  upon  its  head  a 
red  or  yellow  lily,  the  badge  of  the  Ghibelhnes ;  this  lily 
was  sometimes  exchanged  for  the  red  rose.  The  towers  of 
a  palace  indicated  the  party  of  the  owner ;  if  a  Guelph,  the 
battlement*  were  emmre  /  if  a  Ghibelline,  they  were  ntal- 
Um-tttiltd.  Evan  in  Tuscany  the  factions  of  the  Gnelph* 
and  GhibelUnas  became  very  violent,  and  as  in  Northern 
Italy  the  house  of  Sste  had  taken  to  itself  a  descendant  of 
the  Guelph  hoosa  of  Bavaria,  so  in  Tuscany  a  Guelph 
(Wolf  V.)  had  married  the  famous  countess  Matilda,  the 
powerful  supporter  of  the  papacy  against  the  emperor 
Henry  IV.  The  occasion  of  the  new  party-appellations  as 
bestowed  on  the  imperialists  and  the  papists  in  Italy  may 
have  been,  either  that  the  partisans  of  the  pope  in  Tuscany 
fkvm  the  time  of  the  countess  Matilda  called  themselves 
Gnelphs  in  honor  of  the  Guelphian  husband  of  the  count- 
ess, and  that  this  epithet  was  still  more  firmly  fixed  upon 
them  on  the  arrival  in  Italy  of  those  Suabians  (Waiblin- 
gen)  who  in  Germany  bad  already  fought  against  the  Ba- 
varian Guelphs;  or,  on  tha  other  hand,  that,  being  once  in 
Italy,  the  Waiblingcn,  meeting  with  opposition  from  the 
Italians  devoted  to  the  pope,  called  them  Guelphs  in  mem- 
ory of  tha  Gnelphs  against  whom  they  had  already  con- 
tended in  Bavaria.  Whoever  wishes  to  form  an  idea  of  the 
fury  with  which  the  Guelpb  and  Ghiballina  factions  com- 
batted  each  other  may  read  with  much  profit,  among  other 
things,  the  Borgamaso  Chronicle  of  Castello  Castelli,  ex- 
tending from  1378  to  1407,  and  the  Croniea  anonima  of 
Bergamo,  from  1402  to  1448,  both  which  were  published 
by  Canon  Giov.  Finazii  at  Bergamo  in  1870.  Muratori, 
in  the  preface  to  the  ChroHicU  of  the  Ghibelline  Castelli, 
inserted  in  the  16th  vol.  of  his  Scriptaret  Remm  Italiearum, 
speaking  of  the  Guelphs  and  the  Ghibellines,  wrote :  "  For- 
tasse  Bergomates,  si  Brixiensem  populum  excipias,  pre- 
cssteris  in  vesana  et  infelioi  hac  animomm  dissomtione  ac 
furore  exeellnemnt."  It  is  to  Bergamo  that  the  pulpit- 
orator,  afterwards  St.  Bemadino  di  Siena,  alluded  when  he 
wrote,  "  Here  more  than  elsewhere  the  greatest  cruelties 
are  practised ;  and  so  attached  are  onr  oitisans  to  the  sn- 
perstitions  of  party  spirit  that,  having  for  tha  most  trifling 
cause  taken  their  banners  into  their  house*  and  fixed  them 
over  their  doors,  suspended  them  from  thnr  walls,  raised 
them  upon  their  towers,  upon  their  palaces,  over  the  city 
gates,  and  upon  their  country-houses,  they  have  come  at  last 
to  carry  them  even  into  the  churches;  they  stamp  their  de- 
vices upon  the  holy  vessels,  upon  the  sacred  pavements,  upon 
the  altars,  and  upon  the  sepulchres.  Some  foolishly  think 
that  the  Church  is  Guelph,  and  they  suppose  that  there  was 
a  certain  St.  Onelph;  otners,  that  it  is  Ghibelline,  etc. ;  there 
are  some,  even,  who  are  so  impious  and  insane  that  they 
have  ventured  to  make  a  partisan  of  the  Divine  Majesty 
itself,  the  King  of  Glory  and  of  Eternal  Peace !"  It  will 
be  remembered  that  two  of  the  streets  of  Florence  are  still 
named  from  these  factions.  Via  Gnelfa,  Via  Ghibellina.  In 
Florence  the  Bianohi  united  themselves  with  the  Gnelph 
party,  and  the  Neri  with  the  Ghibellines :  notwithstanding 
this,  the  Neri  repossessed  themselves  of  Florence  by  the  aid 
of  Pope  Boniface  VIII.,  and  the  Bianehi,  being  driven  out 
of  Florence,  became  Ghibellines.  The  names  Guelph  and 
Ghibelline  were  afterwards  generally  used  to  indicate  two 
hostile  factions  in  whose  mutual  quarrels  the  person  of  the 
pope  or  the  emperor  had  little  concern.  They  wore,  for  the 
most  part,  rivalries  between  family  and  family,  quarter  and 
quarter,  village  and  village,  town  and  town,  and  in  order 
to  give  a  specious  pretext  for  their  sackings,  their  plnnder- 
ings,  and  tneir  assassinations,  they  invoked  in  their  defence 
the  imperial  cause  or  the  rights  of  the  Ohoreh.    While  the 
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btter  had  manifuted  a  fierce  seal  in  the  wan  against  the 
Snabiana  in  the  thirteenth  oentnry,  now,  having  taken 
reftige  in  Avignon,  she  showed  herself  entirely  indifferent 
to  the  oonflioti  of  the  Italian  partisans  who  affected  to  fight 
either  for  or  against  her.  The  ohronieler  Pietro  Axario, 
oonfesaing  that  he  had  seen  "  pejores  Gnelfos  inter  se  qnam 
oontra  Gibelinos,"  throws  a  very  sinister  light  upon  the 
eharaoter  of  these  factions,  whioh,  far  from  oontending  for 
an  idea,  were  incited  by  the  most  vulgar  interests  and  the 
most  savage  passions.  Matteo  Villani,  who  was  a  Ciuelph, 
snggesting  a  strange  etymology,  sa^  that  this  word  was 
equivalent  to  guardatori eU /e  (guardian  of  the  faith);  and 
that  in  the  name  QhibelUne  might  be  read  the  words  guida 
belli,  as  mneh  as  to  say,  guidatort  di  battaglit  (leader  of 
strifes).  Bnt  it  would  be  difficult  to  show  which  of  the 
two  factions  had  caused,  not  the  most  benefit,  but  the  most 
mischief  to  Italy  and  to  oivilisation ;  both  were  cartainly 
very  fatal.  The  Ouelphs  formed  the  first  Compatty  o/  tke 
People  to  oppose  the  tyranny  of  the  Ghibellines ;  but  when 
the  Onelph  party  had  obtained  the  ascendency  it  showed 
itself  even  worse  than  the  Ohibellines,  by  favoring  those 
Quelph  princes  who  desired  to  acquire  dominion  over  cer- 
tain towns ;  by  creating  plebeian  governments,  which  are 
the  least  dnrable  because  they  ore  the  worst;  by  oonrert- 
ing  the  p«litioal  question  into  a  loeial  question ;  and  by 
often  aalling  in  against  dangerous  nobles  a  fatal  foreign  In- 
tervention. Dante  Allighieri,  himself  in  his  youth  first 
with  the  Ouelphs  and  afterwards  with  the  Ohibellines,  when 
verging  upon  old  age  boasts  in  his  Paraduo  "  that  be  had 
made  a  party  for  himself,"  and  declares  "the  Ouelphs  and 
the  Ohibellines  (o  be  the  cause  of  all  the  miseries  or  Italy." 

Omal  puol  liudlcar  dl  qne'cotall 
Cbe  to  accnsaidi  sopra,  e  de'lor  rallt 

Che  ion  canton  dl  tatti  1  noetrl  maU. 
I/uno  al  publico  segno  i  glgrll  gialll 

Oppone,  e  quel  s*  spproprla  F  altn  parte, 
Sicheiforteavederquafpla  sllUU. 

(See  Longfellow's  translation  of  II  Atradim,  canto  vi.  lines 
t7  to  102.)  The  word  Onelph  has  been  revived  in  our 
century  by  the  institution  of  the  order  of  the  Ouelphs, 
founded  Aug.  12, 181i,  on  the  anniversary  of  the  birth  of 
the  prinoe  rtgcnt  of  En|dand,  in  order  to  celebrata  the  new 
raign  of  the  uuelphs  in  Hanowr.        F.  A.  P.  Babxard. 

Gnelphs,  Order  of  (nsnally  but  inoorreetly  called 
the  Gaelphic  Order),  an  order  of  knighthood  founded 
in  1815  by  George  IV.  of  England,  as  regent  of  Hanover, 
for  his  Oerman  subjects,  bnt  conferred  upon  many  British 
subjects  by  George  IV.  and  William  IV.  Its  members  are 
not  reckoned  as  knights  in  Great  Britain,  and  since  the  ex- 
tinction of  Hanover  the  Prussian  government  does  not  reo- 
ogniie  its  existence. 

Gae'mal,  the  Furei/er  ffuamtl,  a  deer  found  in  South 
America  near  the  eastern  coast.  It  has  been  colled  "  the 
doven-footod  horse." 

Ga^rande,  town  of  France,  in  the  department  of  Loire- 
Infirieure,  on  the  Loire.  It  bat  large  linen  manufactures. 
Pop.  8524. 

Gaerara,  town  of  Algeria,  in  the  oasis  of  Wady-Hsab, 
la  lat.  32°  45'  N.,  and  Ion.  5°  B.  It  is  the  rendexvous  for 
all  the  neighboring  tribes,  and  horses,  asses,  ivory,  gold- 
dust,  and  ostrich  feathers  are  exchanged  for  cottons,  wool- 
lens, silk,  and  cutlery.    Pop.  estimated  at  12,000. 

Gnerci'no  (GtorAim  Fbancuoo  Babbibm),  called 
GnERcmo  from  a  squint  he  had,  an  Italian  painter,  b.  at 
Cento,  near  Bologna,  in  1500;  d.  16(8.  His  finest  works, 
the  S.  PeiroHilla,  the  Aurora,  the  St.  Philip  Xeri,  are  in 
Rome.  Hia  style  varied  much  at  different  periods.  His 
best  pictures  belong  to  the  second  period ;  they  ari)  distin- 
guished by  dignity  of  design  and  striking  effects  of  color. 
His  large  pictures  numbered  250 ;  of  smaller  works  in  oil 
and  ft«ieoea  he  painted  very  many,  and  he  left  a  vast  col- 
lection of  drawings.  0.  B.  FROTHiiroHAit. 

Gn£ret«  town  of  France,  the  capital  of  the  department 
of  Crease.    It  carries  on  a  large  trade  in  cattle.    Pop.  5139. 

Gae'ricke  (Heihrich  BrsstFerdiitaxd),  Pr.  D.,D.I>., 
a  staunch  champion  of  old  Lutheraniem,  was  b.  at  Wettin, 
Prussia,  Feb.  23,  1803,  and  since  1829,  with  an  intermis- 
sion of  five  years  (1835-40),  has  been  a  professor  in  the 
University  of  Halle.  He  has  published  D»  Scliola  put 
A Itxandr im floruit ( 2  vols.,  1 824-25 ) ;  Baudbuck  der  KirclU»- 
getchichle  (3  vols.,  1 833 ;  9th  ed.  18M-S7),  admirably  trans- 
lated by  Prof.  Shedd  (2  vols.,  1857-70) ;  Allgtmtine  ehritl- 
liehe  Symbolik  (1839;  .Sd  ed.  1861);  Hittoriick-kriliKhe 
Einleilitng  in  dat  Neue  Tatamad  (1843) ;  hagogik  (1854 ; 
3d  ed.  1868) ;  Lthrbuek  der  ekriillieken  ArekHoSogie  (1847 ; 
2d  ed.  1859),  translated  by  MoRBUOii  (1851),  and  some 
minor  works.  R.  D.  Hitchcock. 

Gnericket  TOa  (Orro),  b.  at  Magdeburg,  Germany, 
Nov.20,1602;  was  bnrgomasterof  that  town  1648-81;  in- 


veated  the  air-pump  1650 ;  also  first  construoted  the  "  Mag- 
deburg hemispheres,"  and  made  a  rude  barometer.  His 
principal  works  are  upon  physios,  etc.  Of  these,  the  Ex- 
ptritMuta  Nova  (1672)  is  the  ntost  noteworthy.  D.  at  Ham- 
burg May  11, 1686. 

GnArin,  de  (BtreinB),  sister  of  Maurice,  b.  in  1805  at 
Cayla,  Languedoo;  devoted  her  life  mainly  to  the  can 
of  her  brother.  She  was  a  woman  of  sainUy  life  and  of 
fine  intelllgenee.  D.  May  31, 1848.  Her  Jotimal  aud  Let- 
ttrt  (1882)  are  remarkable  for  the  rare  genius  displayed,  as 
well  as  for  the  delightful  style  and  devout  spirit  in  which 
they  are  written. 

Gn^rin,  de  (Macriob  dn  Cayla), b.  In  1610  in  Lan- 
guedoc,  France,  and  d.  in  1839.     He  was  a  poet  of  rare 

fewer  and  of  great  original  talent.  His  Beliquim  (2  vols., 
860,  with  a  life  by  Sainte-Beuve)  contain  his  poetical 
fragments,  letters,  etc  He  was  the  friend  and  associate 
of  Lamennais. 

Gaem'seTf  the  westernmost  and  (except  Jersey)  the 
largest  of  the  Channel  Islands.  It  has  a  varied,  fertile 
aarfaoe,  a  fine  healthful  climate,  and  a  thrifty  population, 
who  speak  a  Norman-French  dialect,  and,  thoDgn  subject 
to  Great  Britain,  have  their  own  legislature.  Cap.  6L  Peter 
Port.  Pop.  in  1871  (including  the  isles  of  Herm  siod 
Jethon),  30,667. 

GaemseTf  county  in  tlio  B.  of  Ohio,  in  the  Muskin- 
gum Valley.  Area,  460  square  miles.  It  is  hilly,  bnt  fer- 
tile, producing  cattle,  grain,  tobacco,  and  wool.  Bitumi- 
nous coal  is  mined.  Soadlery  and  carriages  are  the  leading 
macnfacturca.  The  county  is  traversed  by  the  Ohio  Cen- 
tral and  the  Marietta  and  Pittsburg  R.  Rs,  Cap.  Cam- 
bridge.    Pop.  23,838. 

GneniBer  (Hehrt  Newell),  M.  D.,  h.  at  Rochester, 
Vt.,  Feb.  10, 1817:  was  educated  at  Royalton,  Vt.,  and  in 
New  York,  where  he  took  his  medical  degree  in  1844 ;  pro- 
fessor of  obstetrics  and  diseases  of  women  and  children  in  the 
Homoeopathic  Medical  College  of  Pennsylvania  1861-68,  of 
materia  medioa  in  the  Hahnemann  College  of  Philadelphia 
1872-74,  and  dean  of  both  the  above  faculties.  Author  of 
a  treatise  on  Obttetrici  and  tke  Diteaeee  of  WowieH  ttitd  Yomig 
Ckildren,  and  of  many  professional  brochures;  member  of 
several  American  and  foicign  professional  societies,  etc. 

Gnemser  (Willlak  Noah),  M.  O.,  b.  at  Litehfleld, 
Conn.,  Jan.  30,  1849 ;  graduated  at  the  University  Medical 
College,  Kew  York,  1870;  took  the  degree  of  master  of 
obstetrics  at  Vienna ;  was  chosen  in  1874  lecturer  upon  the 
diseases  of  children  in  the  New  York  Homoeopathic  Medi- 
cal College,  and  professor  of  diseases  of  the  throat  and 
lungs  in  uie  New  York  Medical  College  for  Women ;  mem- 
ber of  various  societies,  and  author  of  professional  papers. 

Ga^roalt  (Asolpbe),  b.  at  Radepont,  France,  Jan.  29, 
1810 ;  entered  the  St,  Simonian  society  1830 ;  was  for  years 
a  foreign  eorrespondent  of  the  Journal  dee  Dfbate  and 
writar  on  social  and  political  economy ;  French  consul  at 
Masatlan  1842-47,  at  Jassy  1847-48;  became  one  of  the 
editors  of  L'Induetrie  1851 ;  sub-chief  of  the  Crldit  foncier 
1852;  founded  the  Opinion  NationaU  1859;  vat  in  the 
Corps  L^gislatif  1863-69,  and  was  a  distinguished  opponent 
of  Ultramontanism.  D.  at  Paris  Jnly  22,  1872.  Author 
of  Lettree  eur  VBepagne  (1838),  De  la  queetion  coUmiaU 
(1842),  Dietoure proHoneie  au  eorpe  Ugiekui/  {1669),  etc. 

Gnerra'BBi  (Fraucbsoo  Doherioo)  was  b.  at  Leghorn 
in  1804.  While  studying  law  at  Pisa  he  made  the  acquaint- 
ance of  Byron,  who  produced  a  strong  impression  upon 
him.  His  eulogy  of  Coeimo  del  Fante  showed  the  lion's 
claws ;  and  the  police  restricted  Guertassi  to  Montepnlciaoo, 
where  Giuseppe  Mauini  went  to  visit  him  and  gave  him  a 
new  political  impulse,  as  Byron  had  already  given  him  a 

f>oetieal  one.  At  the  age  of  twenty-two  Guerraui  pub- 
ished  his  BaUaglia  di  Smevento,  an  imaginative  romance 
glowing  with  a  sinister  light  and  filled  with  protests  against 
tyranny.  His  turbulent  restlessness  kept  the  eyes  of  the 
police  upon  bim;  he  was  imprisoned  in  1831,  and  banished 
to  Portoferraio,  in  the  island  of  Elba,  in  1834.  _  There  he 
wrote  his  masterpiece,  L'Anedio  di  Firtnte,  which  reveals 
in  a  remarkable  degree  all  the  good  and  all  the  bad  qnali- 
tios  of  Gnerroui's  genius.  It  is  written  as  if  in  the  heat 
of  battle,  and  it  powerfully  incited  the  Italian  youth  to 
rise  against  tba/ar«^M«r.  Itabella  Oreini,  Veronica  Qfbo, 
and  the  Ifuove  Tartufi  followed ;  then  his  Aulobiograpkieat 
Letter  to  Giuseppe  Maszini.  In  1848  he  was  elected  depoty, 
and  finally,  on  the  overthrow  of  the  Capponi  ministi^,  he 
was  chosen  triumvir  with  Giuseppe  Montanelli  and  Giuseppe 
Mauini ;  afterwards,  on  the  flight  of  the  grand  duke,  he 
was  proclaimed  republican  dictator.  As  a  statesman  he 
failed ;  his  violence  irritated  the  people,  who  on  the  restora- 
tion of  the  grand  duke  turned  against  the  ex-dictator.  He 
was  illegally  arrested,  inlquitonuy  prosecuted,  and.  In  spite 
of  his  admirable  Ap^ogg,  was  finally  condemned  to  per- 
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petn&I  exi]«.  He  went  lint  to  Conioa,  whara.  In  a  Stat* 
of  hypoohondria,  he  wrote  the  terrible  Btatrie*  Cenei; 
Klterwkrda  followed  the  Torre  di  JVoiua  uid  fitht.  After 
■ome  time  he  retomed  to  Oenoa,  where  he  wrote  II  Bueo 
n»l  Muro,  a  molt  gnkoefbl  and  humorona  little  work,  the 
Atino,  a  bitter  political  and  social  satire,  and  several  other 
•mailer  stories.  After  the  proclamation  of  the  kingdom 
of  Italy,  Qnerraiti  wis  several  times  eleotad  to  Parliament, 
and  he  had  just  finished  his  romance  entitled  It  SeeoUt  ek* 
fHHove,  now  in  eoune  of  publication,  when  he  d.  suddenly, 
on  Sept.  2S,  1873.  The  city  of  Leghorn  decreed  him  a 
maniSoent  ftaneral,  and  is  abovt  to  erect  a  monument  in 
hii  honor.  F.  A.  P.  Barxaiid. 

Gnerre'rOy  state  of  the  repnUlo  of  Mexico,  organized 
in  1S49.  It  borders  on  the  PaeiBe,  and  its  southern  part 
consists  of  the  decllrities  of  the  Mexican  platean,  well 
watered,  hot  only  in  the  deep  valleys,  bat  mostly  ooTerod 
with  primitive  forests.  Its  northern  part  helongs  to  the 
Sierra  Madre,  and  is  a  wild,  monntaiDOai  region.  The  <oil 
throughout  the  whole  state  is  desoribed  as  very  fertile,  bnt 
the  land  is  yet  very  thinly  peopled.  Mining,  which  for- 
merly was  a  flourishing  industry  in  these  regions,  has  now 
nearly  eeaaed,  though  the  country  abonnds  in  aseful  metals, 
and  there  are  silver-mines  of  some  importance.  Area, 
32,000  square  miles.    Pop.  300,028.     Cap.  Querrero. 

GaerrerOy  or  Tixtlan,  oity,  cap.  of  the  Mexican  state 
of  Querrero,  It  has  some  rude  industrial  and  mining 
interests.  It  is  in  a  hot,  unhealthy  monntain-vaUey,  160 
miles  S.  V.  of  the  oity  of  Mexico.    Pop.  S&Ol. 

Gaemro  (VieBirra),b.  at  eoermo,  Mexioo,  of  mixed 
negro  and  Spanish  stock,  was  a  slave;  took  part  in  an 
insnrreation  ISOVj  became  in  1813  leader  of  patriotie 
troops,  and  in  I82T  was  oandidata  of  the  YorktHO  or  liberal 
party  for  president,  bat  was  not  eleeted.  Civil  war  there- 
npon  broke  out,  but  Mr.  Poinsett,  the  U.  B.  minister,  tne- 
oeeded  in  effecting  a  compromise,  by  which  in  1829  ChieT- 
rero  was  deolared  president.  The  Spanish  troops  soon  in- 
vaded Mexioo,  and  Ouerrero  was  declared  dietator.  The 
invaders  were  totally  defeated  and  slavery  abolished,  bnt 
Bostamente,  the  rlee-premdent,  marched  against  Onerraro 
with  an  army  beeanse  Ouerrero  was  regarded  as  not  dit- 

Sised  to  give  up  the  diotatonhip.  Aecordingly  (1830), 
uerrero  resigned  his  oOoe,  whion  Bnstamente  assamed. 
After  an  ansnoeessful  attempt  at  revolntiou,  Querrero  was 
oaptared  and  shot  at  Cailapa  Feb.  14,  1831. 

Gnerri'IIa  [Sp.,  literally,  a  "little  war*^,  properly  the 
name  of  partisan  warfare,  bnt  now  applied  to  men  serving 
in  a  war  in  an  irregular,  onauthorixed  manner.  The  name 
was  first  given  to  an  irregular  partisan  soldiery  of  Spain, 
especially  to  that  which  opposed  Xapoloon's  armies  between 
ISbs  and  1816.  From  Spain  the  name  was  brought  to 
Spanish  America,  and  thence  to  the  U.  S.  In  the  late  civil 
war  guerrilla-parties  were  eommon  at  various  times  and 
places  in  the  Border  States.  Though  often  a  great  annoy- 
ance to  an  Invading  army,  they  seldom  are  of  much  real 
service  to  their  own  side.  In  Napoleon's  wars  in  Spain, 
however,  his  armies  met  for  a  time  with  mnoh  serious 
tronble  from  gnerrilla-partiei,  who  were  favored  by  the 
mountainons  nature  of  the  oonntry,  whieb  gave  them  great 
advantages. 

GaeiTiila>Partr  [Sp.  g»erra,  "mrf  fmtrritta,  "a 
little  war"].  In  military  law  this  is  defined  as  a  self-con< 
(titntad  set  of  armed  men  in  time  of  war,  who  form  no  part 
of  the  organised  army,  take  up  arms  and  lay  them  down  at 
their  own  will,  and  earry  on  an  independent,  irregular,  nn- 
anthorised  warfare.  If  gnerriUa-men  are  taken  captive  in 
open  warfkre,  they  should  be  treated  with  the  privileges  of 
war,  unless  they  are  proved  gnilty  of  such  special  eriraea 
as  mnrder,  or  the  kiUing  of  prisoners,  or  the  saeking  of 
places,  in  whieh  oases  they  are  deemed  to  have  furfelted 
such  privilege.         Q,  Chasb.    Rar.  bt  T.  W.  Dwioht. 

Gaeaa  (Qeobos  or  Seqnorah),  a  Cherokee  half-breed, 
inventor  of  the  syllabic  Cherokee  clphabet,  b.  abont  1770; 
was  known  as  an  ingenious  silversmith  previous  to  his  in- 
vantioD  of  the  Cherokee  alphabet  in  1820.  The  alphabet 
eontains  86  oharaoters,  all  of  whieh  are  applied  to  writing 
and  printing  with  complete  success.  D.  at  San  Fernando, 
NoTtheni  Mexioo,  in  Aag.,  1843, 

Gaeat,  in  law,  a  transient  lodger  at  an  inn  or  hotel.  It 
Aequently  becomes  important  in  legal  practice  to  determiae 
whether  a  poison  remaining  at  an  inn  is  a  guest  or  a  boarder, 
as  the  legal  rights  of  the  parties  are  not  the  same.  Thus, 
a  guest  may  insist  that  as  to  bim  the  innkeeper  is  an  in- 
snrer,  while  the  boarder  can  only  claim  that  oe  is  to  exer- 
cise ordinary  care.  So  the  innkeeper  baa  a  lien  for  his 
eompensation  upon  the  goods  of  a  guest,  bnt  has  no  aneh 
lien,  except  by  statute,  upon  the  efiects  of  a  boarder.  The 
legal  distinctions  between  the  two  classes  ofpersons  will 
be  noticed  ander  the  topic  IirirKEEPEBa.    T.  W.  Dwisbt. 


Gaeat  ( Johv),  U.  S.  N.,  b.  in  Miaaouri ;  entered  the 
navy  as  a  midshipman  Dee.  10,  1837;  became  a  passed 
midshipman  in  1843,  a  lieutenant  in  1850,  a  commander  in 
1802,  a  captain  in  1888,  a  commodore  in  1873;  served  on 
the  E.  coast  of  Mexioo  during  oar  war  with  that  republic, 
and  participated  in  several  sharp  engagements  with  the 
enemy  on  shore ;  in  1864  was  second  in  command  of  the 
seamen  and  marines  of  the  C.  S.  S.  Plymouth  in  a  severe 
hut  victorious  fight  with  the  Chinese  "rebels"  at  Shang- 
hai, who  threatened  to  plunder  the  foreign  residents  of 
that  city.  Commanded  the  Owaseo  of  Porter's  mortar 
flotilla  in  the  bombardment  of  Forts  Jackson  and  SL  Philip 
prior  to  and  during  the  passage  of  Farragut's  fleet  by  the 
forts  on  its  way  to  New  Orleans  (Apr.  24, 1882),  and  aiter- 
ward  at  the  bombardment  of  Vicksborg  in  the  summer  of 
the  same  year,  and  received  the  oommendation  of  his  supe- 
rior oflioer.  In  command  of  the  Itasca  took  part  in  both 
the  Fort  Fisher  flghta.  Foxhall  A.  Pabker. 

Gaenz  [Fr.,  "  beggstrt "],  a  name  applied  by  the  count 
of  Borlaimont  in  1 666  to  the  eonfederatra  nobles  and  others 
of  the  Low  Countries  who  opposed  the  tyrannies  of  Philip 
II.  The  malcontents  at  once  adopted  tbe  title,  and  calling 
themselves  Outux,  they  for  many  years  opposed  the  Spanish 
king  by  sea  and  land  with  varying  sueoeas. 

Giie'vei,a  name  applied  to  quite  a  number  of  Aftrieaa 
antelopes,  mostly  of  the  genus  Cepkalopui, 

Gng'genbttU  (Locn),  H.  D.,  b.  at  Zilrioh  1816 ;  grad- 
nated  in  medicine  1830;  devoted  himself  to  the  study  of 
oretinism ;  purchased  the  Abendberg,  a  mountain  near  In- 
terlaken,  and  in  1841  started  a  sefaool  for  the  instruction 
and  treatment  of  cretins,  wliich  had  noteworthy  snocess. 
Anthor  of  a  volume  (1861)  and  some  pamphlets  on  cretin- 
ism.   O.  Feb.  2, 1863. 

Gvglioae'att  town  of  Soathem  Italy,  in  the  province 
of  Campobasio.     Pop.  6286. 

GnUl'na  [Fr.  Onyam;  Sp.  Oiunfmm]  is  the  name  of  a 
large  territory  of  the  nortb-easteia  part  of  South  America, 
situated  between  lat.  8°  40'  N.  and  i"  30'  S.,  and  between 
Ion.  60°  and  68°  W.,  and  bounded  by  the  Atlantic  and  the 
rivers  Amason  and  Orinoco.  Politically,  this  territory  is 
divided  between  Braxil,  Venesnela,  Qreat  Britain,  France, 
and  the  Netherlands,  of  which  powers  the  two  former  have 
incorporated  their  portions  as  provinces,  while  the  three 
latter  keep  theirs  as  colonial  dependencies.  Along  the 
Atlantic,  Ouiana  presents  a  belt  from  10  to  40  miles  broad 
of  low,  flat  coast-land,  consistingof  shallows  which  stntch 
far  into  tbe  sea,  and  mndbanks  which  at  high  tide  are  only 
at  a  level  with  the  water.  This  dreary-looking  taX  has 
been  formed  by  the  rivers  which  in  great  number  enter  the 
Atlantic,  such  as  the  Essequibo,  Demerara,  Berbice,  Co- 
rentin  (which  forms  the  Iwandary  between  English  and 
Dutch  Ouiana),  the  Maroni  (between  Dntch  and  French 
Ouiana),  and  the  Oyapok  (between  French  Guiana  and 
Brazil),  and  consists  of  a  bluish  clay  mixed  with  decayed 
vegetable  matter  and  impregnated  with  marine  salts.  This 
soil  is  exceedingly  fertile,  but  the  ground,  when  drained 
and  consolidated,  sinks  nearly  a  foot,  and  must  l>e  protected 
against  the  ocean  by  dykes.  Back  from  this  alluvial  flat 
stretches  a  range  of  low  sandhills,  behind  which  the  in- 
terior gradually  rises  until  in  the  lonth-westam  part  of  the 
territory  the  ground  swells  into  a  wild  mountainons  region, 
the  Sierra  Parime  and  the  Sierra  Pacaraima.  These  moun- 
tains consist  mainly  of  granite  and  gneiss,  bnt  sometimes 
of  white  quartsose  rock,  which,  from  the  great  quantity 
of  mica  contained  in  it,  shines  like  gold.  In  former  days 
they  were  a  geographical  fable-land.  Hero  lay  El  Dorado, 
to  which  Clrieh  von  Hotten  and  Sir  Valter  Raleigh  made 
their  expeditions.  But  recently  they  have  lost  all  their 
mythical  splendor  by  the  researches  of  Robert  Sohomburgk, 
pablished  in  Leipsio  in  1848.     They  are  rather  barren. 

The  climate  of  Quiana  is  hot  (the  mean  temperature  be- 
ing 81°)  and  moist,  bat  it  is  mon  equable  and  less  danger- 
ous to  the  Baropeaa  raee  than  that  of  the  West  Indies ;  the 
enormous  death-rate  of  these  regions  is  probably  caused 
not  so  much  by  the  climate  as  by  the  irregular  habits  of 
the  colonists.  Then  are  two  wet  and  two  dry  seasons,  the 
former  reigning  during  the  months  of  June,  July,  August, 
and  December,  January,  Febmary;  and  the  ohange  of 
aeaaon  is  generally  accompanied  by  violent  thunderstorms, 
but  without  hurricanes.  Among  the  various  products  of 
Ouiana,  sugar,  rum,  and  molasses  are  the  principal.  Cot- 
ton and  coflee  were  formerly  grown  to  some  extent,  but 
improvements  in  method  and  in  machinery  have  made 
sngar  production  much  mora  profitable.  Next  in  import- 
ance range  the  dilferent  kinds  of  woods,  of  whieh  Quiana 
posaeeses  a  great  variety  and  an  aaormous  quantity.  Much 
timber  is  exported,  and  many  kinds  are  ranked  among 
the  finest  and  most  valuable  in  oommerce.  The  mira  tree 
is  a  giant  among  trees,  attaining  the  height  of  160  feet, 
and  looking  at  a  distanee  like  a  forest-covered  hill;    its 
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timber  ia  nid  to  equal  that  of  the  teak.  Fine  fmita  (among 
whiah  are  the  banana,  pinei^ple,  guava,  eto.)  and  gor- 
gcOQB  Hovers  (among  which  ib  the  Yicloria  regia,  one 
of  the  largest  of  the  water-lilies)  abound.  Among  the 
animals  of  the  oonntry  are  apeoially  noteworthy  the  tapir, 
the  ant-eaters,  and  different  kinds  of  turtles ;  the  parrots, 
humming-birds,  and  flamingoes ;  sereral  kinds  of  poisonous 
snakes,  anaoondas,  alligators,  iguanas,  and  a  multitude  of 
gorgeous  but  annoying  insects ;  finally,  a  great  variety  of 
excellent  fish, 

Britiih  Ouiana  ooonpies  the  westernmost  part  of  Ouiana, 
between  Venemela  and  Dutch  Ouiana,  from  which  it  is 
separated  by  the  rirer  Corentin.  Its  boundaries  are  not 
well  defined.  Its  area  is  about  78,000  square  miles,  with 
193,481  inhabitants,  of  whom  11,488  are  white,  about 
10,000  aboriginal  Indians,  and  the  rest  negroes,  Chinese 
and  East  Indian  ooolies,  and  persons  of  numerous  mixed 
races.  It  is  divided  into  three  counties — Essequibo,  Oe- 
merara,  and  Berbioe.  The  prinoipal  towns  are  Qeorgetown 
and  New  Amsterdam. 

Dutch  Ouiana,  or  Surinam,  lies  between  British  and 
French  Guiana,  and  between  the  rlrers  Corentin  and  Ma- 
roni.  It  is  called  Surinam  after  the  main  rirer  flowing 
through  it.  Area,  45,000  square  miles.  Pop.  60,310,  of 
whom  6000  or  7000  are  white,  and  about  40,000  negroes, 
without  reckoning  the  1000  aborigines  and  the  Maroons, 
descendants  of  runaway  glares,  7S00  in  number.  Cap. 
Paramaribo, 

French  Ouiana  lies  between  Dutch  Guiana  and  Bratil, 
and  between  the  rirera  Haron!  and  Oyapok.  Area,  18,000 
square  miles.  Pop.  25,1S1.  French  Guiana  differs  some- 
wnat  from  the  rest  of  Ouiana.  It  has  only  two  seasons — 
the  rainy  season  lasting  from  Korember  to  June,  and  the 
heat  is  less  oppressive  on  account  of  the  trade-winds.  On 
the  island  of  Cayenne,  Just  off  the  coast,  lies  the  capital  of 
the  whole  colony,  of  the  same  name  as  the  island.  Franoe 
OSes  this  oolony  as  a  penal  settlement.        C.  PBTcmM. 

Gnib  Antelope*  or  Hameased  Antelope,  the 

Tragelaphru  icriplru,  a  fine  antelope  found  In  great  herds 
in  Western  AfHoa.  Its  reddish  sides  are  marked  with 
white  stripes,  which  make  It  appear  as  if  harnessed. 

Gnicciardi'ni  (Francesco),  b.  at  Florence,  Italy,  Mar. 
0,  1482 ;  became  professor  of  jurisprudence  there  in  1505 ; 
ambassador  to  Spain  1512;  to  Leo  X.  1513;  governor  of 
Modena  1518;  defended  Parma,  as  the  pope's  lieutenant- 
general,  against  the  French  1521 ;  was  made  president 
of  the  Romagna  1523;  governor  of  Bologna  1531-34; 
was  a  partisan  of  the  Medici  family.  D.  at  Arcetri  May, 
1540.  Left  much  correspondence  and  other  writings,  por- 
tions of  which  have  been  published,  but  is  chiefly  memor- 
able for  his  Hitlon  of  ftalv  (1561-64;  best  edition,  10 
vols.,  Pisa,  1810-20),  which  Dy  common  consent  ooonpiei 
the  first  place  among  Italian  histories;  but  it  lacks  spirit, 
and  is  too  diffuso.  It  bos  been  translated  into  English  by 
Sir  O.  F«Dtoo  (1679)  and  by  A.  P.  Ooddard  (10  vols., 
1755-59). 

GDi'ccloli  (Tbbesa),  CoDSTssg,  b.  in  Italy  in  1801, 
daughter  of  Count  Gamba;  married  the  Coont  Ouiccioli 
1SI7,  she  being  only  sixteen  and  he  over  sixty,  his  wealth 
and  her  beauty  being  the  motives  to  the  mat«h.  In  1819 
she  fell  in  with  Lord  Byron,  who  from  this  time  till  1822 
was  her  constant  associate.  In  1851  she  married  the  mar- 
quis de  Boissy  (1798-1866),  wlfo  often  spoke  of  her  as  "  my 
wife,  formerly  Lord  Byron's  mistress.  She  d.  at  Rome 
Mar.  26, 1873.  Her  Itteolhctiont  of  Lord  Bgron  (1869)  is 
of  very  small  value. 

Gni'cowar's  Ter'ritorT,  or  Baroda,  state  of  Hin- 
doetan,  lying  between  lat.  20°  40'  and  24°  N.,  and  between 
Ion.  69°  and  74°  B.,  in  the  provinoe  of  Gaserat.  It  is  an 
indmendent  dominion  belonging  to  the  native  ruler  called 
the  Ouieowar,  but  subsidiary  to  British  India  and  subor- 
dinate to  the  presidency  of  Bombay.  Area,  4399  square 
miles,  with  325,526  Inhabitants,  consisting  of  Hindoos,  Mo- 
hammedans, and  wild  aboriginal  tribes.  In  1874  the  Oui- 
eowar was  deposed,  and  in  1875  tried  by  a  court  of  inquiry 
on  a  charge  of  having  poisoned  Col.  Phayre,  resident  at 
Baroda.  It  is  a  most  fertile  region,  producing  ootton,  in- 
digo, grain,  tobacco,  and  flax.    Cap.  Baroda, 

Guide,  or  Direct',  in  music  a  mark  (1t^)  placed  at  the 
end  of  a  stave  (as  an  assistance  to  the  eye),  to  indicate  the 
position  of  the  first  note  in  the  stave  succeeding,  or  over 
the  leaf. 

Gnido  d'Arezzo.  See  Gakut,  by  Bev.  Williax 
Stauittok,  S,  T.  D. 

Gai'do  Re'ni,  b,  at  Bologna  in  1S75.  He  was  the  son 
of  a  mnsieian,  who,  finding  him  uninterested  in  his  own 
art,  placed  him  in  the  sohool  of  Denis  Calvart,  whom  he 
left  to  become  a  pupil  of  the  Caraooi.  Here,  in  opposition 
to  Caravaggio,  then  becoming  famous  for  his  vehement 


mannerisms,  Gnido  learned  the  gentle,  sweet,  harmonion* 
style  to  which  be  owes  his  reputation.  The  extraordinary 
talents  of  the  young  man,  his  quickness,  brilliancy,  and 
ambition,  exciting  the  Jealousy  of  his  masters,  he  was  dis- 
missed from  their  sohooL  His  fame  having  reached  Rome, 
Gnido  was  invited  there,  and  went  with  his  friend  Albano. 
His  first  picture.  The  Martyrdom  of  St.  Cecilia,  raised  high 
expectations,  but  awoke  new  Jealousies  among  his  rivals. 
Decorations  for  the  private  ehapel  in  the  palace  of  Monte 
Cavallo,  done  by  order  of  Pope  Paul  \^.,  aaded  to  his  repu- 
tation; but  being  disappointed  in  the  price  he  expected  to 
receive,  he  returned  to  his  nativo  eity,  where  he  painted 
several  pietnree,  the  most  celebrated  of  which  are  77U  Mur- 
der of  the  /nnoeexls,  in  the  ohnrch  of  6t.  Domenioo,  and  the 
Sepentanee  of  St.  Peter,  for  the  Casa  Sampieri,  Again  he 
went  to  Rome  at  the  solicitation  of  the  pope,  who  wished 
to  employ  him  in  decorating  the  obapel  of  S.  Maria  Mag- 
giore.  Uis  most  eminent  works  of  this  period  are  the  Au- 
rora, the  Fortune,  the  Rape  of  Helen,  and  the  Magdalen, 
in  the  Barberini  palace.  A  short  visit  to  Naples,  whence 
he  was  driven  by  his  enemies,  intervened  between  his  seo- 
ond  stay  in  Rome  and  his  final  return  to  Bologna,  where 
he  passed  the  remainder  of  his  years,  till  his  death  in  1642. 
Gnido  was  an  artist  of  immense  productiveness,  but  of  un- 
equal merit.  The  productions  of  nis  pencil  arc  found  in  all 
the  principal  oollections  in  Europe.  There  are  several  in 
the  Englisn  National  Gallery.  In  the  latter  portion  of  his 
life  his  popularity^lfas  such  that  even  his  fertility  eoaM 
not  meet  the  orders  that  come  in.  He  did  a  great  deal  of 
poor  work,  and  it  is  said,  in  order  to  raise  money  to  rap- 
ply  his  gambling  propensities,  retouched  paintings  of  his 
pnpils  and  sold  them  as  his  own.  His  manner  changed  ia 
aifferent  periods.  His  earliest  works  wen  done  ia  the  (tyla 
of  Caravaggio,  with  strong  effects  of  light  and  shade.  Tha 
prodoctions  of  the  second  period  were  marked  by  gentla- 
ness,  graee,  and  beauty,  by  sweetnen  of  tone  and  bMmony 
of  color.  The  last  period  was  loose  and  careless.  He  ex- 
celled in  the  treatment  of  pathetic  and  devout  subjects^  and 
in  treating  others  brought  their  more  gracious  aspects  into 
prominence.  Even  in  bis  beet  works  there  is  some  lack  of 
vigor  in  drawing  and  color;  his  average  work  is  tame, 
monotonous,  at  times  insipid,  however  redeemed  by  ele- 
ganoe  of  tone  and  delioaoy  of  touch.  His  numerous  Ma- 
donnoM  have  a  sameness  of  expression  that  is  wearisome. 
Ouido,  besides  painting  on  canvas  and  in  fresoo,  modelled 
in  clay,  and  is  said  to  have  executed  stataes.  He  simased 
himself  also  with  making  etchings,  of  which  a  considerable 
number  remain.  Many  of  his  pictures  are  familiar  in  en- 
gravings. The  Magdalene,  the  Aurora,  the  Michael  van- 
quiehiny  Satan,  are  known  to  all  frequenters  of  print-shops. 
The  portrait  of  Beatrice  Cenci,  one  of  the  most  remarkabla 
of  his  paintings,  must  be  seen  to  be  appreciated,  the  so- 
called  copies  of  it  being  fancy  pieces,  with  hardly  the 
faintest  semblance  to  the  original.     0,  S.  FsommoHAii. 

Gnienne,  or  Cayenne,  one  of  the  old  provinces  of 
France,  lying  N.  of  Gascooy,  with  which  it  formed  the  an- 
cient Roman  province  of  Aquitania,  of  which  its  name  is 
supposed  to  be  a  corruption.  (For  its  history  see  Qas- 
CONY,)  It  is  divided  into  the  departments  of  Gironde,  Lot- 
•t-Garonne,  Dordogne,  and  Aveyion,  and  ioclndes  parts  of 
Tam-et-Qaronne  and  of  Landes. 

GviKnea,  de  (Josipb),  F.  R.  S.,  b.  at  Pontoiae,  France, 
Oct.  19,  1721 ;  obtained  early  distinction  as  a  Chinese 
scholar;  became  F.  R.  6.  (London)  1763;  was  chosen  to 
the  Academy  of  Inscriptions  1754;  became  Syriae  profes- 
sor in  the  Colli ge  de  France  1757 ;  keeper  of  the  antiques 
in  the  Lonvre  1769.  D.  at  Paris  Mar.  22, 1800.  The  Uii- 
toirt  ftntralt  («f  the  Hnns,  Turks,  Mongols,  etc.)  ia  his 
principal  work.  The  elder  De  Onignes  was  a  man  of  noble 
and  exalted  character.  This  eannot  be  said  of  his  son, 
CHRiTiiir  Loots  Jobbph  (1769-1845),  a  distinguished  Sin- 
ologist, who  published  as  his  own  a  Chinese,  French,  and 
Latin  dictionary,  taken  mainly  from  the  manuscripts  of 
Father  Basils  de  Glemona,  a  Franciscan  missionary,  whose 
papers  were  deposited  in  the  Vatican  library. 

Gni^iant  (Joskpr  Daniel),  b.  at  Paray-Ie-Monial, 
France,  May  16,  1794 ;  studied  at  the  Lyc^e  Imperial,  at 
the  Ecole  Normale  (1811-13),  and  the  Lyc£e  Charlemagne 
(1813-17) ;  was  mat(r<  da  conftreneet  in  history  at  the 
Normal  School  1816-22;  held  the  corresponding  chair  in 
Greek  letters  1826-28,  and  then  bcoame  director  of  the 
same  school  and  professor  of  Greek  in  the  faculty  of  let- 
ters. In  1835  be  left  the  Normal  School,  and  became  pro- 
fessor of  geography  in  the  faculty;  was  ohosen  to  the 
Academy  of  Inscriptions  1837,  and  in  1847  iwteived  the 
cross  of  an  officer  of  the  Legion  of  Honor;  was  secretary- 
general  of  the  council  of  the  university  1816.  Wrote  much 
upon  Greek  literature  and  antiquities;  published  text  and 
variations  of  the  Promelheut  Bound  of  ,£8abylus  (1829), 
and  Lee  Beligione  d*  Fantiguiti  (1826-61,  10  vols.),  band 
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apon  the  Syntbolik  of  F.  Creuier.  In  1862  he  became 
hononr;  prafosior  of  history,  commander  of  the  Legion 
of  Honor,  and  perpetual  leoretary  of  the  Aoademjr  of  In- 
ssriptioDS. 

GoUar'.  or  Gnizar',  a  lake  of  Central  America,  in  San 
Salvador.  It  ig  60  miles  In  circumferenoe,  receirea  several 
affluents,  among  which  is  the  Hitlan,  and  sends  its  water  to 
the  Pacific  through  the  Lempa.  On  a  large  island,  called 
by  the  natiTes  Zaooalpa  ('*  the  old  olty "),  an  ruins  of 
large  baildings. 

Guild  [Ang.-Saz.,  gild,  "  tribute,"  since  the  members 
contributed  to  the  eommon  fund],  among  the  Knglish  6ax- 
Otti,  appears  to  hare  been  either  a  mutual-relief  society,  or 
more  probably  an  association  to  meet  the  expense  of  the 
franli-plodga  system;  bat  some  authors  believe  that  it 
sprang  directly  from  the  collegia,  or  guilds  of  the  ancient 
Soman  artisans.  Religions  guilds,  precisely  similar  to  the 
modem  Roman  Catholic  confraternities  and  sodalities,  were 
also  otganiied  at  an  early  date.  The  property  of  the  re- 
ligions guilds  was  sequestrated  by  Henry  VIII.  The  laws 
of  Athelstane  mention  trade-guilds  as  early  as  939.  The 
Steelyard  Herchanta'  Quild  dates  from  before  967,  and  the 
Saddlers'  from  about  that  time.  Trade-guilds  were  early 
called  livery  companies.  Mercantile  guilds  followed  soon 
after.  The  guilds  originally  had  something  of  the  cha- 
racter of  trades'  unions^  but  they  were  unions  of  master 
craftsmen  who  oarried  on  business  for  themselves,  not  of 
joameymen  to  protect  themselves  against  the  tyranny  of 
capital.  As  the  guilds  grew  in  importance,  they  were  fre- 
quently united  into  one  general  guild  or  corporation. 
Hence  arose  the  power  of  the  burgess  class,  the  great  bul- 
wark of  freedom  in  mediaaval  times.  Hence,  as  in  the  towns 
of  Scotland  at  the  present  day,  the  dean  of  a  guild  became 
a  municipal  magistrate.  Many  of  the  old  guilds  still  ex- 
ist, as  in  London,  but  their  old  exclusive  privileges  have 
been  abolished,  and  trade  and  manufacturing  have  been 
perfectly  free  since  1835.  A  similar  system  of  guilds  ex- 
isted thronghoat  a  great  part  of  Europe,  and  some  archae- 
ologists hold  that  the  original  lodges  of  freemasons  were 
simply  guilds,  whose  members  were  free  from  the  taxation 
which  bore  so  heavily  upon  most  of  the  guilds. 

Gaild  (RsuBCM  Aldbidok),  LL.D.,  b.  at  West  Ded- 
ham,  Mass.,  May  4,  1822;  graduated  at  Brown  University 
1847,  and  became  its  librarian  in  1848.  He  has  published 
The  Librarian*t  Manual  (1858),  Li/e,  Timet,  and  Oorre~ 
cpondenes  ofjamet  Manuiug,  and  tke  Earlif  Sittory  of  Brown 
Univernlj/  (1864),  A  Biographical  Inlroduelion  to  Ae  Wril- 
inge  of  Soger  Williamt  (1866),  Hittory  of  Broom  Univert- 
itg,  with  lUuttratice  DoeitmeuU  (1867),  etc. 

Goil'derland,  post-tp.  of  Albany  co.,  "S.  T.,  on  the 
Albany  and  Susquehanna  R.  R.,  14  miles  N.  W,  of  Albany. 
It  has  5  churches  and  some  manufactories.     Pop.  3132. 

Goild'hall,  the  town-hall  of  London,  and  the  place  of 
meeting  of  several  municipal  courts.  It  was  built  in  1411 ; 
was  nearly  destroyed  by  the  Great  Fire  1666 ;  rebuilt  in  its 
present  form  1789,  its  main  hail  being  153  feet  long,  48 
OToaA,  and  55  high.  Noteworthy  are  the  lord  mayor's  and 
other  civic  feasts  held  here  since  1500.  In  1873  a  pnblio 
library  was  opened  here. 

Gaild'hall,  post^v.  and  tp.,  cap.  of  Essex  oo.,  Vt.,  72 
miles  N.  E.  from  Montpelier,  on  the  Connecticut  River,  op- 
posite Xorthumberlano,  N.  H.  It  has  1  hotel,  2  stores,  2 
churches,  1  weekly  newspaper,  an  academy,  mills,  etc. 
Principal  business,  lumber-tnde  and  farming.  Pop.  of  tp. 
483.  OnioK  B.  BoToa,  So.  "  Essex  Co.  Ueba.ld." 

Galld'ford;  town  of  England,  cap.  of  oo.  Surrey,  on 
the  Wey.  It  is  a  quaint  old  town,  but  it  bos  a  considerable 
trade  In  grain.  It  is  a  municipal  and  parliamentary  Iwr- 
ongh,  and  sends  one  member  to  Parliamont.    Pop.  9801. 

Gnil'ford,  county  in  N.  W.  Central  North  Carolina. 
Area,  about  625  square  miles.  It  is  au  undulating,  fertile, 
and  well-wooded  region,  producing  largo  quantities  of 
grain,  tobacco,  wool,  and  live-stock.  Flour  and  leather 
are  manufactured.  Gold  is  found,  and  copper  and  iron 
are  abundant.  The  county  is  traversed  by  the  North  Caro- 
lina and  other  railroads.     Cap.  Oreensboro'.     Pop.  21,736. 

Gnilfordf  post-tp.  and  b,  of  New  Haven  co.,  Conn.,  on 
the  Shore  Line  R.  R.,  16  miles  E.  of  New  Haven,  and  on 
Long  Island  Sound.  It  is  a beantifalplace,  and  has  a  fine 
stone  school-house  and  5  churches.    Fop.  2576. 

Gnilford,  post-tp.  of  Jo  Daviess  co.,  HI.    Pop.  1079. 

Gailfordt  tp.  of  Winnebago  co..  111.     Pop.  1062. 

Guilford,  tp.  of  Hendrioks  oo.,  Ind.    Pop.  2193. 

Gnilford,  tp.  of  Monroe  co.,  la.    Pop.  873. 

Gailford,  post-tp.  of  Wilson  co.,  Kan.    Pop.  604. 

Guilford,  post-v.  and  tp.  of  Piscataquis  co.,  Me.,  8 
miles  W.  of  Dover,  has  3  churches,  and  manufaotures  of 
lumber,  woollens,  etc.    Pop.  818. 


Gnilford,  tp.  of  Wabashaw  co.,  Minn.    Pop.  812. 

Guilford,  tp.  and  post-v.  of  Chenango  co.,  N.  T.  The 
township  contains  a  number  of  manufacturing  villages. 
Guilford  Village  has  some  mills,  a  machine-shop,  foundry, 
etc.  It  is  on  the  Midland  R.  R.,  115  miles  S.  E.  of  Oswego. 
Pop.  331 ;  of  tp.  2806. 

Gnilford,  post-tp.  of  Medina  co.,  0.    Pop.  1S09. 

Gailford,  tp.  of  Franklin  eo.,  Pa.    Pop.  3097. 

Gailford,  post-v.  and  tp.  of  Windham  eo.,Vt.,  5  miles 
W.  of  Brattleboro',  has  a  mineral  spring,  large  and  valua- 
ble quarries  of  roofing-slate,  and  manufactures  of  children's 
carriages  and  other  articles.    Pop.  1277. 

Gnilford,  tp.  of  Surry  oo.,  Va.    Pop.  2240. 

Gailford  Conrt-honse,  -Guilford  co.,  N.  C,  some  5 
miles  from  Greensboro',  famous  as  the  locality  of  a  bat- 
tle fought  between  the  armies  of  Gen.  Greene  and  Lord 
Cornwallis.  The  army  of  Qen.  Greene,  to  which  he  had 
succeeded  a  short  time  previous,  bad  been  reinforced  by 
militia  from  Virginia  and  North  Carolina,  until  it  num- 
boed  nearly  4500  men,  of  whom  nearly  3000  were  inexpe- 
rienced militia.  With  this  force  he  started  in  pursuit  of 
ComwalUa,  whose  army  comprised  some  2500  veteran  Brit- 
ish troops,  and  whom  he  came  up  with  in  the  vicinity  of 
Guilford  Court-house,  where,  on  Mar.  16,  1781,  .the  battle 
of  this  name  was  fought.  The  North  Carolina  militia  were 
the  first  to  receive  the  charge  of  the  British  troops,  before 
which  they  gave  way ;  the  Virginia  troops,  next  in  line, 
held  out  for  a  time,  and  did  effective  service,  but  in  turn 
fell  back.  The  pursuing  British  were  now  met  by  the  Con- 
tinentals in  the  third  line,  and  before  a  destructive  fire  of 
the  1st  Maryland,  followed  by  a  charge  of  the  cavalry, 
were  in  turn  repulsed.  Not  wishing  to  risk  another  attack 
with  his  disorganised  militia,  Greene  withdrew  his  army, 
but  such  was  the  damage  inflicted  upon  the  British  army 
that  Cornwallis  not  only  did  not  pursue,  but  himself  fell 
back  upon  Wilmington. 

Gnillanme  (or  William)  de  Champeanx,  Doctob 
Vehbrabilis,  b.  at  Champeanz,  near  Melon,  in  France; 
studied  dialectics  under  Anselm  of  Laon  (1030-1117);  be- 
came archdeacon  of  Notre  Dame;  founded  in  1113  the 
abbey  of  St.  Victor,  which  became  a  famons  scholastic  ocn- 
tre;  was  made  bishop  of  Cb&lons-Bur-Mame  in  1113;  was 
a  realist,  and  the  instructor,  snd  aflerwards  the  adversary, 
of  Abelard.  He  wrote  a  number  of  treatises,  several  of 
which  exist  in  MS.,  and  a  few  have  been  printed. 

Gnillemia  (Jbaic  Amtoikb),  b.  at  Poui]|y-sur-Sa6ne, 
France,  Jan.  20,  1796;  studied  botany  with  P.  de  Can- 
doUe;  made  important  collections  of  plants,  woods,  fruits, 
gums,  and  other  vegetable  products  in  Brazil  1838-39. 
Author  of  many  valued  papers  and  several  volumes  upon 
his  favorite  science.     D.  at  Montpellier  Jan.,  1842.     The 

genua  OuiUeminia  (Amarantaces)  was  named  in  hie  honor 
y  Eunth. 

Gnil'lemot,  a  name  applied  to  varioua  sea-birds  of  the 
aukfamily,  chiefly  of  the  genera  Uriattii  Braehgrhamphm. 
The  former  ore  eommon  to  both  shores  of  the  North  At- 
lantic, where  their  feathers  and  eggs  are  extensively  gath- 
ered. The  other  genus  comprises  six  species  of  the  short- 
billed  guillemots  of  the  North  Pacific.  The  foolish  guille- 
mot ( Uria  Iroile)  and  the  black  guillemot  (  Ui-ia  grille)  are 
among  the  best  Icnown. 

Gnil'lim  (Johh),  b.  in  Herefordshire,  England,  1565 ; 
was  a  student  of  Oxford ;  rouge  oroix  pursuivant  1617-21 ; 
and  d.  in  London  May  7,  1621.  In  1610  he  published  the 
famous  Dieplay  o/  Heraldry,  which  was,  however,  accord- 
ing to  Anthony  Wood,  mainly  the  work  of  John  Baroham 
(1572-1642),  a  divine  and  antiqutkiy,  some  time  student  of 
Exeter  College,  Oxford. 

Gniilotine  [Fr.,  from  Dr.  J.  I.  Ouilhtin  (1738-1814),  its 
reputed  inventor],  a  machine  for  inflicting  capital  punish- 
ment by  decapitation,  which  acquired  a  terrible  fame  during 
the  first  French  revolution.  A  very  similar  instrument  hod, 
however,  been  employed  at  times  in  various  parts  of  Europe 
(Naples,  Germany,  Holland,  Scotland)  for  more  than  600 
years.  In  Scotland  it  was  called  the  "  maiden,"  in  France 
the  "demoiselle."  In  this  machine  a  heavy  blade  of  steel 
falls  in  a  grooved  frame  upon  the  neck  of  the  victim.  The 
inclined  edge  of  the  blade  constitutes  mainly  the  superiority 
of  the  guillotine  over  its  predeeeasors.  As  a  machine,  the 
guillotine  does  its  work  with  more  certainty  than  the  axe 
of  the  headsman. 

Gnimarftes,  town  of  Portugal,  in  the  province  of 
Entre  Douro  e  Minho.  It  is  one  of  the  oldest  and  most 
beautiful  cities  of  Portugal,  as  interesting  for  its  archi- 
tectural monuments  as  for  the  beauty  of  its  surroundings. 
Its  most  remarkable  buildings  are  a  church  dating  from  the 
fourteenth  and  the  pUaoe  or  castle  from  the  twelfth  een- 
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tury.  In  th»  neighborhood  are  MTenl  warm  qiringtmoeh 
osed  for  bathing.     Pop.  8000. 

Gainand  (FRAXfoig),  a  noted  meehanie,  b.  in  Neof- 
chatel,  Sfritierland,  in  1T46 ;  dietinguighed  aa  the  ioTcntor 
of  the  t>eat-known  proeets  for  preparing  glaes  for  teleeoopio 
lenses.  This  prooeaa  is  still  a  aeoret  one,  the  Messrs.  Chance 
of  England,  the  famous  lens-makers,  being  among  the 
possessore  of  the  seeret.  Oninand  ftimished  lenses  for 
Frannhofer  and  other  distingnished  makers ;  had  previons- 
Ij  made  teleseopes  as  an  amusement.     D.  about  1840. 

Gain'ea,  a  former  coin  of  Qreat  Britain,  originally 
eoined  of  gold  bronght  from  the  Gold  Coast  of  Sninea, 
whenee  the  name.  It  was  first  struck  in  1604  in  Charles 
Il.'a  time,  and  in  1817  it  oeased  to  be  coined,  Snbsorip- 
tions,  professional  fees,  and  the  like  are  atill  estimated  in 
gnineaa.  It  wat  coined  for  20  ahillinga,  but  pasaed  for  21 
up  to  28  ahillinga,  the  value  Tarying  oonaiderably. 

Guinea  ia  the  common  name  of  a  large  tract  of  coast- 
country  of  Western  Africa,  from  Cape  Verga  in  lat.  10"  18' 
N.  to  Cape  Xegro  in  lat.  15°  49'  S.,  along  the  Atlantic  and 
the  Gulf  of  Qnineo.  The  coasts  are  low,  forming  a  belt  of 
well-vatered  and  very  fertile  land  of  varying  breadth; 
among  the  rirers  are  the  Kiger  or  Quorra,  the  Calabar,  the 
Zaire  or  Congo,  and  the  Ooanta.  In  the  Interior  rise  lofty 
ranges  of  mountaina,  among  which  tiia  Kong  Mountains 
in  the  N.  are  the  beat  known.  These  mountains  are  oor- 
ered  with  foreata  of  immense  trees,  stocked  with  wild  animala 
— elephants,  liona,  leopards,  and  serpents.  But  the  exuber- 
ance of  the  animal  and  vegetable  life  in  the  mountain-forests 
increases  when  wo  descend  toward  the  coast.  Sugar,  cotton, 
indigo,  pepper,  and  other  spices,  oranges,  lemons,  grapes, 
and  other  firuita  atiound,  and  in  the  animal  kingdom  oattle, 
antelopes,  turtles,  pheasants,  and  birds  of  beautiful  plumage. 
But  the  land  is  very  unhealthy,  and  its  relations  with  the 
eirilized  world,  though  very  &mona  (oonaisting  aa  they 
formerly  did  mainly  in  the  slave-trade),  are  comparatively 
small.  It  is  divided  into  Upper  and  Lower  Guinea.  The 
former  lies  X.,  the  latter  E.,  of  the  Gulf  of  Guinea.  Upper 
Guinea  oontaina  a  great  anmber  of  native  states,  among 
which  are  the  kingdoms  of  AaBAXTEB,  Dabohet,  and  Bkxiit 
(which  see),  and  the  prinoipal  European  aettlementa,  among 
which  are  Acora,  Cape  Coaat  Castle,  Elaina,  and  Dizoove. 
It  ia  divided,  in  oommereial  language,  into  the  Grain  Coast 
(Liberia),  Ivory  Coast,  Gold  Coast,  Slave  Coast,  and  Cala- 
bar Coast.  The  prinoipal  atatea  of  Lower  Guinea  are  Lo- 
ango,  OoDgo,  Angola,  and  Bengoela,  a  Portuguese  pos- 
session. 

Gainea*Fowl,  the  Sumtda  maltagrit,  a  gallinaoaous 
bird,  a  native  of  AMea,  so  oompletely  naturaliaed  in  parts 
of  tropical  America  aa  to  have  beeome  wild.  The  birds  are 
mostly  of  a  blue-gray  color,  spotted  with  white.  They  ar* 
often  kept  aa  domeatio  fowls  m  the  U.  S.  and  Europe,  and 
are  thought  to  protaot  other  poultry  from  the  attaoks  of  the 
hawks.  Their  eggs  an  very  good,  and  so  is  their  flesh 
when  young.  Their  ory  is  harsh  and  disagreeable.  There 
are  other  speoiea  of  the  genua,  all  African. 

Gnlneat  Omtf  of,  a  part  of  the  Atlantis  Ocean,  wash- 
ing the  western  eoast  of  AlriM  between  lat.  4°  S.  aad  I'S. 

Guinea  Pigt  the  "restless  eavy"  (see  C&rr),  the 
Caeia  aperea  of  Linnmns ;  or,  more  atrieUy,  the  domestl- 
oated  variety  of  the  same  apeciea,  known  to  aoma  ays- 
tematists  aa  O.  eahaya.  It  ia  a  rodent,  and  baa  no  affinity 
with  the  pig,  which  it  very  faintly  resembles  in  its  grunt- 
ing voice.  Neither  ia  it  a  native  of  Guinea,  bat  ia  found 
wild  only  in  South  Ameriea,  where  its  range  is  extensive. 
It  is  bred  for  its  gentleness  and  for  the  pretty  coloring  of 
some  examples.  It  ia  quite  defenoeless,  and  seems  too 
stupid  to  fear  anything,  but  ita  unpleaaant  odor  may  pro- 
test it  to  some  slight  degree,  although  ita  chief  defence 
against  extermination  lies  in  its  marvellous  fecundity.  The 
time  of  geatatlon  ia  three  weeka;  there  may  be  a  doien 
yonng  at  a  birth,  and  in  about  six  weeks  the  young  may 
be  feonndated.  There  is  an  incorrect  belief  that  the  guinea 
pig  kills  or  drives  away  rats.  Its  flesh  and  fur  are  naeloss, 
and  the  prinoipal  use  thus  far  found  for  guinea  pigs  is  as 
subjects  for  vivisection ;  for  this  they  are  extensively  used, 
being  cheap  and  non-reaiatant ;  and  it  is  probable  that 
their  sufferings  under  the  knife  are  small,  since  during  and 
after  extensive  mutilation  they  commonly  give  little  evi- 
dence of  pain. 

Guinea- Worm  (DmeunetUnt),  the  female  of  Filaria 
medinemi;  a  nematode  entosoio  worm  inhabiting  the  flesh 
of  men  and  other  animals,  as  dogs  and  horses.  It  is  fi-om 
six  inches  to  four  feet  in  length,  and  about  one-ninth  of  an 
inch  in  diameter.  It  is  found  to  prevail  in  many  parts  of 
Africa,  India,  Sumatra,  Persia,  Arabia,  and  the  island  of 
Cnraf  oa.  It  ia  believed  to  enter  the  flosh  through  the  akin, 
and  there  live  till  ita  yonng  are  matured,  which  takes  from 
eight  weeka  to  two  years.    Then  it  appears  to  approach  the 


surface,  causing  a  small  nicer,  ftom  which,  if  let  alone^  it 
will  ^ect  ita  yonng ;  after  which  it  is  quite  easily  drawn 
out.  Ax  many  as  fifty  have  been  reported  in  a  single  per- 
son. In  Dome  oases  they  cause  much  pain  and  inconveni- 
enoe,  in  others  none.  Death  has  sometimes  resulted  from 
them.  The  little  tank-worm  of  East  Indian  fresh  waters 
and  of  wet  aoila  ia  believed  to  be  the  larval  form  of  the 
Guinea-worm. 

Gningamp,  a  very  pictnreaque  town  of  France,  in  the 
department  of  C&tea-du-Iford,  on  the  Trieux.  It  bias  tan- 
neries and  manuiaoturea  of  yam.    Pop.  7350. 

Gnipns'coa,  the  smallest  bat  one  of  the  most  densely 
peopled  provineesof  Spain,  bordering  on  the  Bay  of  Biaeay, 
and  tiaveraed  by  aeveral  branches  of  the  Pyrenees.  It  is 
one  of  the  Basque  provinces,  is  rich  in  minerals,  and  min- 
ing and  fhiit-amture  are  the  chief  puranits  of  the  inhabit- 
anta.  Area,  891  aqnara  milaa.  Can.  San  Sebastian.  Pop. 
180,743. 

Guiscard  (Bobbrt),  sixth  son  of  Tanered  of  Hante- 
rille,  a  Norman  baron  with  twelve  aona.  Robert  was  b. 
about  1015;  went  about  1053  to  the  Norman  county  of 
Apulia  in  Italy,  where  aeveral  of  his  brothers  had  already 
attained  distinction;  captured  Pope  Leo  IX.  at  Civitella 
1053,  and  in  1057  succeeded  his  brother  Humphrey  as 
count.  In  1059  his  new  title  of  duke  of  Apniia  and  Cala- 
bria was  confirmed  by  Pope  Kiebolas  II.,  who  also  ap- 
pointed him  gonfalonier  of  the  Chnreh,  and  gave  him  leave 
to  became  master  of  such  parte  of  Italy  as  were  in  the 
handa  of  the  Greeka  and  Saracena.  He  alao  aaaiated  bis 
younger  brother  Boger  (1031-1101),  afterwarda  grand 
count  of  Sioily,  in  hia  oonqueata.  In  1074,  Gregory  VIL 
excommnnicated  him  for  treapassing  upon  the  papal  rights 
in  Benevento,  but  in  1080  the  pope  was  rcoonoiled  by  Rob- 
ert's submission.  He  next  (1081-82)  gained  a  aeries  of 
viotoriea  in  the  Epirus  over  the  Byiantinea,  bat  led  the 
forcea  by  which  (1082-84)  the  pope  reaiated  Henry  IV., 
the  emperor ;  delivered  the  |>ope  from  the  caatle  of  St.  An- 
gelo  and  aacked  Borne  1084;  carried  the  pope  to  Salerno 
1084;  defeated  the  combined  Greek  and  Venetian  fleet  and 
raised  the  siege  of  Corfik  1084.  B.  at  Cephalonia  July  17, 
1085.  Robert  and  bia  brother  Roger  were  the  founders  jf 
the  kingdoms  of  Kaplea  and  Sicily.    Their  moat  important 

gait  in  hietoiy  waa  their  ahare  in  the  expnlalon  of  the 
araoena  from  Italy.  Scarcely  leaa  noteworthy  la  Robert's 
suoeessfnl  championship  of  the  pope  at  one  of  the  most  im- 
portant jnnotnres  of  the  long  oontroversy  between  the 
popes  and  emperors. 

Gnlse,  a  fortified  town  of  the  department  of  Aisne, 
France,  on  the  river  Oise,  23  miles  M.  of  Laon.  It  has 
manufacturing  interests.     Pop.  5099. 

Guise,  Cardikals  or,  or  Cardinals  of  I<orraine. 

The  well-known  devotion  of  the  Guise  family  to  the  Roman 
Cathollo  lelinon  caused  the  promotion  of  aereral  of  its 
members  to  toe  cardinalate.  Prominent  among  thean  wers 
ClAHLES  or  GuiHE,  b.  at  Joinville  Feb.  17, 1524;  became 
arebbiahop  of  Rheima  in  1538,  end  cardinal  in  1547 ;  went 
to  the  Council  of  Trent  In  1582 ;  waa  learned,  affable,  and 
politic,  bnt  cowardly,  hypocritical,  and  licentious.  His 
great  ambition  waa  to  beeome  pope,  and  to  make  his  brother, 
the  second  duke  of  Gniae,  king  of  France.  He  founded  the 
University  of  Rheima,  and  d.  at  Avignon  Dee.  20, 1574.— 
Jcau  or  Guise,  b.  in  1498,  waa  made  cardinal  In  1618,  and 
d.  Hay  18, 1550.  He  held  three  archbiataopries,  aix  bishop- 
ries, and  many  abbeys,  and  waa  famoua  for  hia  large  oliar- 
itiea  and  hia  many  amonra ;  and  when  a  beggar  in  those 
days  leeeired  large  alma,  he  would  say  to  the  giver,  "  Then 
art  either  Cliriat  or  the  cardinal." — Lonis  I.,  brother  of 
Cardinal  Charles  (1M4-74),  waa  b.  Oct  21,  1527;  4.  at 
Paria  Mar.  S4, 1578.  He  beeame  cardinal  ia  1553,  and  was 
chiefly  noted  for  oonvivial  halrita;  and  the  people  sailed 
him  "  the  bottle  eardinal,"  but  he  poaaeaaed  fine  natural 
abilitiea. — Loms  II.,  a  brother  of  the  third  duke  of  Qaiaa^ 
b.  at  Dampierre  July  8,  1555 ;  became  archbiahop  of  Rheima 
in  1574  and  cardinal  in  1578.  He  waa  put  to  death  by 
order  of  Henry  III.  (who  feared  bis  power)  on  the  same 
day  that  the  dnke  of  Guiae,  hia  brother,  waa  murdered,  Dee. 
24, 1588.  The  eardinal  left  a  natural  aon,  Lvuis  de  GuiaCk 
prince  of  Faltburg. — Louis  III.,  brother  of  the  fourth  dnke, 
was  b.  Jan.  22,  1575 ;  became  duke-arohbishop  of  Rheims 
without  eonaeeraUon,  and  waa  made  a  eardinal  in  1815; 
waa  fond  of  military  pnrauita,  and  once  attempted  to  settle 
a  diffienlty  about  an  inveatitore  by  a  dnel,  bnt  waa  arrested 
on  the  fleld,  and  sent  for  a  time  to  th*  Baatila.  He  left  fire 
children  by  the  oounteas  of  Romorantin,  mistress  of  Henry 
IV.    D.  at  Saintes  June  21, 1621. 

Gnise,  DnxES  or,  a  cadet  branch  of  tke  hoose  of  Lor- 
raine. The  first  duke  was  Charlks,  duke  of  Aamale,  h. 
Oct.  20,  1498;  married  Antoinette  de  Bourbon  1513; 
wounded  at  Marignano  1515 ;  beoamo  count  of  Guise  1530 
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(the  lint  oonnt  wu  Charlm  of  Anjon,  1414) ;  fonght  the 
Oermans  under  Charles  V.  raeeeufnlly,  and  became  dake 
of  OniM  1538;  eonqnered  Lnxemborg  in  1543,  and  d.  at 
Joinrille  Apr.  14,  1550. — FRAircia,  neond  duke,  b.  Feb.  17, 
1519,  at  Bar,  an  able  general,  roae  by  his  own  abilitiei  and 
the  aid  of  his  niece  Mary,  aftenrarda  qaeen  of  Soot*,  to  a 
high  plaee  in  pnblio  aflalra ;  beeame  lientenant-general  in 
1552,  and  won  renown  by  hit  defenoe  of  Meti  1552-58,  and 
by  hil  oondnot  at  Renti  1554;  nnnioeeufyiUy  eommanded 
in  Italy  1557 ;  aerred  brilliantly  in  command  against  the 
English  and  Oennani  1557-58,  taking  Calais,  Bnianes, 
Ham,  and  ThionTille;  exercised  the  chief  power  nnder 
Francis  II. ;  renewed  the  war  with  the  Proteatanta  by  the 
maaaaera  of  Vasay,  Mar.  1, 1563;  defeated  and  captured 
Cond6  at  Draaz  Dec.  19,  I5S2;  and  was  assassinated  by  a 
Haguenot  named  Poltrot  de  Mbt,  dying  Feb.  34,  1563. — 
Hmnr  (Le  Balafrt),  third  dake  and  prince  de  JoinTille^ 
fa.  Dec.  31,  1550,  gained  great  distinction  In  the  aerTica 
against  the  Turks  and  Um  Hngnanots;  waa  the  leading 
spirit  In  the  massacre  of  St.  Bartholomew,  and  was  after- 
wards "head  and  soul"  of  the  League ;  was  forbidden  to 
come  to  Paris  by  Henry  III.,  who  well  Itnew  the  ambition 
of  Guise,  but  entered  Paris  in  triumph,  virtually  Imprisoned 
the  king  in  the  Lonrre,  and  demanded  of  the  statea-general 
the  office  of  oonstable ;  but  was  assassinated  by  order  of 
the  king  Dee.  23, 1588,  and  on  the  same  day  the  eardinal 
Ouiae,  brother  of  the  dake,  waa  alao  murdered  by  the  king's 
command. — Charlk,  the  fourth  duke,  prince  de  JoinTilIe 
and  dao  de  Joyeuse,  b.  Aug.  20, 1571,  became  goremor  of 
tVovence,  and  was  an  able  general ;  banished  by  Richelieu 
in  1631 ;  d.  at  Cana,  near  Siena,  1640.— Hsinir,  fifth  duke, 
prince  de  Joinrille  aad  comta  d'Eu,  b.  at  Bloia  Apr.  4, 
1614,  beeame arehbiahop  of  Rheims  when  fifteen  years  old; 
entered  upon  a  life  of  almost  unexampled  licentiousness ; 
abandonea  in  1640  the  Church,  and  in  1641  was  banished 
as  a  conspirator  by  Richelieu ;  married  and  became  a  sol- 
dier of  fortune,  distinguished  for  reckless  Talor.  In  1647 
he  made  himself  genenJiaaimo  of  Naplea,  but  waa  given  up 
to  the  Spaniarda,  and  kept  a  prisoner  four  yeara ;  in  1655 
be  became  grand  chamberlain  of  France.  D.  at  Paris  June 
3,  1664. — Lonia  Joesra,  sixth  duke,  waa  b.  Aug.  7,  1630, 
and  d.  July  30,  1671. — Fbascis  Josiph,  serenth  and  last 
duke,  prince  de  Joinrille,  dnkeof  Quisa,Alen;on,  Joyenae, 
AugouMme,  and  oonnt  of  Aleth,  waa  b.  Aug.  28,  1670,  and 
d.  Mar.  16,  1675.  Chai.  W.  aRxnn. 

Guitar'  [Or.  n*^ ;  Lat.  nikara;  Fr.  ^ttarre],  a  string. 
•d  instrument  in  sise  between  the  violin  and  the  violoncello, 
and  in  shape  similar  to  them.  Its  oonstmction  is  simple : 
a  hollow  body  like  a  violin,  but  flat  in  floor  and  cover,  the 
latter  having  in  the  centre  alarge  round  hole  for  resonance ; 
a  long  wide  neck,  which  serves  as  a  keyboard ;  and  six 
strings  of  wire  and  oatgnt,  that  are  attached  to  a  low  wooden 
bridge  below  the  sonnd-bole,  are  stretched  along  the  instru- 
ment and  slackened  or  tightened  by  screws  at  the  end  of 
the  keyboard.  Across  the  neck,  beneath  the  strings,  are 
ridges  of  metal  at  unequal  distances,  pressure  on  which 
modulates  the  tone.  The  instrument  is  played  with  the 
fingers,  the  right  hand  touching  the  strings,  the  left  making 
the  modulations.  As  an  instrument  by  itself,  the  guitar  ia 
not  intereating,  though  finiahed  performers  execute  difficult 
pieeea  on  it ;  but  as  an  accompaniment  to  the  voice  it  has 
Deen,  and  still  Is,  much  used.  In  1788  the  duchess  Amalia 
of  Weimar  introduced  it  in  Oennany  as  a  new  Italian  in- 
strument The  Italians  bad  it  from  the  Spaniarda ;  the 
Spaniarda  had  It  from  the  Moors;  and  they  brought  it 
from  the  Eaat,  where  it,  or  something  very  mnch  like  it, 
had  been  known  from  a  great  antiquity.  Instrnraent- 
makera  have  attempted  improvementa  on  the  guitar.  A 
German  artiat  in  London  Invented  a  method  of  keys  by 
which  the  instmment  coold  be  played  more  easily  and  be 
made  to  produce  a  filler  and  steadier  tone.  Staufsr  of 
Vienna  devised  the  gnitarrenoello  and  the  gnitarre  d'amour; 
Bimbach  tried  to  combine  the  guitar  and  violin  by  snbati- 
tnting  abow  for  the  twanging  of  the  strings.  Other  modi- 
fications have  been  suggested  and  applied,  but  none  have 
met  with  favor,  and  the  instrument  remains  essentially  nn- 
ehanged.  As  a  distinct  instrument  it  ia  now  aeldom  used, 
and  as  an  accompaniment  to  the  voice  It  baa  been  generally 
anperseded  by  the  pianoforte.  0.  B.  FnOTHiXQHA.H. 

Gnit'land,  tp.  of  Manhall  oo.,  Kan.    Pop.  707. 

Gnlzot  (  Elisabeth  Charlotte  PAin.iHB  DC  Medlah), 
b.  in  Paris  Nov.  2,  1773.  Thrown  upon  her  own  r»- 
sources  by  the  death  of  her  father,  she  developed  eonslder- 
able  literary  ability.  She  publiahed  in  1800  a  popular 
novel  entitled  The  ConrraifteAoiM,  and  subsequently  became 
editor  of  Snard's  journal  oalled  Le  Prthlieite,  and  gained 
distinction  aa  a  critic  and  moralist.  Daring  a  temporary 
illness  she  waa  relieved  of  her  editorial  duties  by  an  anon- 
ymous substitute,  who  afterwards  became  known  to  her  as 
the  young  M.  Gnizot.    The  aoquaintance  thus  formed  led 


to  her  marriage  in  1813.  She  snbwqaently  gave  aasistanee 
to  her  huabaod  in  hia  hiatorical  labors,  and  pablished  several 
worka  for  the  moral  improvement  of  the  young.  Her  book 
on  domestic  education  won  a  prise  tnm  the  Academy,  and 
is  eateemed  her  best  work.  D.  Aug.  1, 1837.  A.L.CaAPiir. 

Gnisot  (FRAHfois  Pierre  Girn.LArifB),  b.  at  Ntmes 
Oct.  4,  1787.  Hia  father,  an  eminent  lawyer,  fell  a  victim 
of  the  Revolution  In  1794.  His  mother  had  him  educated  in 
the  Protestant  fltlth  and  daaaical  learning  at  Geneva.  He 
eatablished  himaelf  at  Paris  in  1806,  and  commenced  writ- 
ing for  the  publifl  in  1809.  In  1812  he  married  Hlle.  Pauline 
de  Menlaa,  noted  above,  aad  the  same  year  waa  appointed 
aaaistant  profeaaor  of  history  at  the  Sorbonne.  His  political 
eareer  began  with  the  fall  of  Napoleon  in  1814,  when  he 
waa  appointed  aeeretary- general  of  the  interior.  The  next 
year  ne  war  tranaferre^  to  the  department  of  Juatioe,  waa 
made  master  of  requests  in  1816,  and  conneillorof  state  in 
1817.  He  belonged  to  the  constitutional  party,  and  in  hia 
writings  represented  the  views  of  the  Doctnnairea,  so  called. 
On  the  fall  of  the  Deoazes  cabinet  in  1820  he  resigned  the 
position  of  director-general  of  the  communal  and  depart- 
mental administration,  and  having  lost  his  seat  in  the 
oouncii  of  state,  resumed  his  historical  lectures  at  the  Sor- 
bonne. In  1822  his  lectures  wore  suppressed  on  account  of 
their  liberal  views.  He  then  gave  himself  to  literary  work, 
and  in  1828  established  the  Remie  /'ranpaiM.  The  same 
year  he  married  his  second  wife,  a  niece  of  the  first,  and 
also  an  authoress,  by  whom  he  had  one  son,  who  survived 
him.  In  that  year  also  he  was  restored  to  bis  ohair  at  the 
Sorbonne  and  to  his  seat  in  the  council  of  state.  His  leo- 
tures  during  the  next  two  years  were  received  with  great 
favor,  and  gained  for  him  his  highest  distinction.  In  Jan., 
1830,  he  became  a  member  of  the  Chamber  of  Deputies,  and 
favored  the  measures  which  led  to  the  revolntlon  of  Jnly, 
Louis  Philippe  called  him  into  his  first  cabinet  aa  minlater 
of  the  in  tenor,  but  he  aoon  resigned  and  resumed  hia  plaoe 
in  the  Chamber.  In  1832  he  took  the  department  of  in- 
atmction  in  Marahal  Soult's  ministry,  and  for  four  yeara 
did  mnch  to  organite  the  aystem  of  primary  education.  On 
the  diaaolntlon  of  that  miniatry  in  1836  he  retired,  and  ex- 
cept for  a  few  months,  when  he  again  ocoupied  bis  post  in 
connection  with  the  ministry  of  MoM,  acted  with  the  oppo- 
sition party.  In  Feb.,  1840,  he  was  sent  as  ambassador  to 
England,  where  he  waa  received  with  marked  attention  on 
account  of  the  favor  with  which  in  his  leoturea  he  had 
apoken  of  the  Engliah  oonatitution.  In  October  of  the 
same  year  he  entered  the  cabinet  again  aa  miniater  of 
foreign  affaira,  and  for  more  than  aeven  yean  was  really 
the  head  of  the  government  In  that  poaitioo  he  main- 
tained steadily  and  persistently  the  policy  of  resisting  the 
revolutionary  spirit  prevalent  in  the  country,  and  eatab- 
lishing  on  a  aecura  basis  a  constitutional  monarehy  like 
that  of  England.  His  wise  and  able  administration  did 
much  to  form  a  healthy  political  sentiment  in  the  nation, 
and  to  secure  the  largest  liberty  compatible  with  a  stable 
government.  But  his  policy  favored  peaee  with  all  other 
European  atataa.  Thia  waa  Inteipreted  by  the  opposition 
aa  involving  a  aubordination  to  the  inflnenee  of  England 
and  Rnaaia,  and  the  psrty  which  had  inherited  the  ideaa 
and  apirit  of  the  Great  Revolution,  reatleaa  and  active, 
though'  comparatively  amali  in  nnmbera,  nsed  this  plea 
elfectively  to  make  the  miniatry  unpopular,  eapecially  in 
Paris.  Tet  H.  Gnisot  had  the  ftall  confidence  or  the  king, 
and  waa  auatainedby  the  Chamber  of  Depntiea  to  the  end. 

In  the  latter  part  of  the  year  1847  an  earnest  agitation 
for  electoral  reform  created  a  feverish  excitement  throngh- 
oat  France;  ao-called  reform-banqueta  were  organised  to 
diaenaa  the  propoaed  measurea.  In  theae  the  government 
waa  inaulted  and  defied,  and  the  city  preaa  fired  the  popu- 
lar mind  to  intenae  excitement  Gaixot  propoaed  to  the 
king  that  tbe  cabinet  ahonid  retire  and  open  tne  way  for  a 
change  of  policy.  But  to  this  the  king  oMeoted  so  long  aa 
the  administration  had  the  support  of  the  Chamber  of  Depu- 
ties. The  attempt  subseqaently  made  to  suppress  the  ban- 
quets brought  on  the  revolution  of  1848,  when  Louis  Phil- 
ippe was  dethroned  and  Gnisot  took  refnge  In  England. 
Arter  about  a  year's  absence  he  returned,  and  as  a  candi- 
date for  the  Chamber  of  Depntiea  waa  defeated.  The  re- 
mainder of  his  life  was  passed  in  retirement  from  direct 
concern  with  polities.  He  waa,  however,  an  Intereated  ob- 
server of  passing  events,  and  occasionally  gave  public  ex- 
pression to  his  opinions.  Thus,  in  1861  he  startled  his 
Protestant  fViends  by  declaring  himself  in  favor  of  contin- 
uing the  pope's  temporal  power;  and  in  1870  he  sustained 
the  administration  of  Ollivier.  During  his  later  years  his 
pen  was  continually  busy,  and  he  published  many  volumes 
on  religious  and  historical  subjects  which  embodied  his 
mature  judgments.  He  d.  peacefully  at  hia  rllla  in  Val- 
richer,  near  Paria,  on  Sept  13, 1874,  within  three  weeks  of 
completing  his  eighty-seventh  year. 
As  a  statesman,  M.  Gnisot  moat  be  ranked  among  the 
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gnat  uid  good  men  of  Franee.  He  WM  a  eonaistent  adro- 
oate  of  oonititntional  monarchj,  bat  the  nation,  eepeoially 
as  repnsented  by  the  population  of  the  capital,  was  not 
prepared  to  adopt  his  riews.  His  higfaett  and  most  endur- 
ing reputation  rests  on  his  historical  writiogi,  in  wUoh  he 
evinced  accurate  knowledge  of  facts,  clear  discernment  of 
causes  and  gorerning  principles,  and  great  power  for  oom- 
prehensire  and  well-balanced  generalization.  The  purity 
of  his  private  life  and  the  simplicity  and  strength  of  his 
Christian  faith  add  a  crown  of  solid  worth  and  shining 
grace  to  his  noble  character.  Ho  was  honored  by  member- 
ship  in  three  of  the  fire  academies  which  make  up  the  In- 
stitut  de  France.  He  was  elected  to  the  Academy  of  Moral 
and  Political  Soienoe  in  1832,  to  that  of  Inscriptions  and 
Belles-Lettres  in  1833,  and  to  the  French  Academy  in  1836. 
In  1872  he  reoeired  the  chief  priio  of  the  Academy. 

The  following  is  a  list  of  M.  G-uiiot's  most  important 
published  writings:  A  Dietioitari/  of  French  Sj/nonj/mt 
(1809);  AnnaU  of  Edueation  and  The  Stat4  of  the  Fine 
Arf  in  jVancc  (1810) ;  an  annotated  translation  of  Oibbon't 
Decline  and  Fall  of^he  Roman  Smpire,  Livee  of  the  French 
Poef  of  the  Age  of  Louie  XIV.  (1813) ;  an  Seeag  on  Bepre- 
eentative  Government  ( 1816) ;  Conepiraeiee  and  Political  Jm- 
ticCf  Meant  of  Oovemiuent  in  J'ranoe(i821);  Hietory  of  Hep- 
reeentative  Oovemment  (lectures  at  the  8orboDne,  1822) ;  An 
Introduction  to  a  Revieed  Tranelation  of  Shakepeare,  Seeage 
on  Ike  Hietory  of  France  from  the  Fifteenth  to  the  Eighteenth 
Centuriet,  Notee  to  Memoirtreepeetingthe  Englieh  Revolulion, 
Ifotee  to  Memoire  reepeeting  the  Hietory  of  France  down  to 
the  Thirteenth  Century;  Bietory  of  the  Englieh  Rewlittion 
(1827) ;  General  Hietory  of  OiviliMation  in  Europe  (1828); 
Oeiural  Hietory  of  Oivilitatum  tit  France  (1830);  Fall  of 
the  Republic  and  Rettoration  of  Monarchy  in  England 
(1850);  Oomeille  and  hie  Timee,  Shakepeare  and  hie  Titue 
(1862) ;  Hietory  of  the  Englieh  Republic  and  the  Protectorate 
of  Oromnell  {l»ii) ;  Hietory  of  the  Protectorate  of  Richard 
Cromicell  and  the  Reetoration  of  ihe  AHarte  (1866) ;  tfeatotrt 
on  the  Hietory  of  my  Own  Time  (1866-68) ;  The  Church  and 
Ghrietian  Society  (1861) ;  Meditatione  on  the  Eteenee  of  the 
Ohrietion  Religion  (1864)  ;  Jf«di(a(ton>  on  the  Preeent  State 
of  the  Ohritlian  Religion  (1865);  Hietory  of  France,  for  mv 
Grandchildren  (1870  eeq.)  ;  Hietory  iff  Four  Great  French 
Chrietiane  (1873-4).  His  Study  of  Waehington,  written  as 
a  prefeuie  to  the  life  and  writings  of  Washington,  is  a  cliarm- 
ing  monograph.  Most  of  his  works  have  been  translated 
into  English.  A.  L.  Chapih. 

Gales  [from  the  Pers.  gul,  a  "  rose,"  or  perhaps  from 
the  Late  Lat.  gula,  the  color  of  the  mucous  membrane  of 
the  month],  in  heraldry,  red,  the  most  honorable  of  the 
colors,  ranking  next'to  the  metals,  or  and  argent.  In  en- 
gravings and  drawings  it  is  shown  by  fine  perpendicular 
lines  upon  the  escutcheon. 

Golf,  tp.  of  Chatham  CO.,  N.  C.     Fop.  1786. 

GqlfStreaiB,  The.  The  great  current  of  the  Atlantic 
Oeean  known  as  the  Oulf  Stream  issues  from  the  dull  of 
Mexico,  through  the  narrow  strait  between  the  mainland 
of  Florida  and  the  Bahama  Banks,  and  extends  in  a  north- 
erly and  easterly  coarse,  parallel  to  the  coast  of  the  U.  S., 
to  the  vioinity  of  Xantuoket  Shoals,  Here  its  course 
changes  still  more  to  the  eastward,  extending  quite  across 
the  North  Atlantic  in  the  direction  of  the  British  Islands, 
a  portion  of  the  stream  penetrating  Ear  into  the  Arctic  seas 
of  Northern  Burope.  The  edge  of  the  stream  next  to  the 
Atlantic  coast  is  well  defined,  the  separation  of  the  warm 
waters  of  the  stream  fh>m  the  cool  waters  of  the  eonnter- 
onrrent  from  Baffin's  Bay,  which  skirts  the  coast  of  North 
America,  being  well  marked.  The  outer  edge,  on  the  other 
hand,  is  not  so  well  defined,  on  acconnt  of  the  overflow  or 
dispersion  of  the  waters  along  the  eastern  limits.  The 
width  of  the  stream  between  Cape  Florida  and  the  island 
of  Bimini  is  less  than  40  miles,  but  its  breadth  gradually 
increases  is  it  flows  onward,  being  estimated  at  300  to  400 
miles  on  a  line  from  the  island  of  Bermuda  to  Hali&x. 

This  great  ocean-enrrent  forms  but  a  part  of  the  general 
system  of  oironlition  of  the  waters  of  the  globe,  although 
it  is  induced  chiefly,  without  doubt,  by  the  trade-winds  of 
the  equatorial  regions  of  the  Atlantic,  which  blow  cantina- 
ally  towards  the  shores  of  the  continent  of  America. 
While,  therefore,  the  rapidity  of  the  current  in  the  narrow 
Strait  of  Florida  gives  rise  to  the  impression  that  this 
point  is  the  origin  of  the  stream,  these  local  features  of 
narrow  breadth  and  great  velocity  are  to  a  great  extent 
accidental,  and  are  due  to  the  configuration  of  the  coast 
and  the  outlying  ranges  of  islands  of  the  Caribbean  Sea. 
The  great  oireuit  of  motion  given  to  the  waters  along  the 
shores  of  the  western  continent  would  doubtless  still  exist 
were  a  barrier  to  be  thrown  across  the  Strait  of  Florida, 
although  the  stream  would  be  greatly  modified  in  its  gen- 
eral eharaeteristicB.  The  waters  which  now  are  driven  into 
the  Caribbean  Sea  and  Oulf  of  Mexico  through  the  pas- 


sages between  the  Windward  Islands  find  an  outlet  mainly 
through  the  Strait  of  Florida,  where,  according  to  well- 
known  laws  of  hydraulics,  the  channel  being  contracted, 
inoieased  velocity  is  required  to  preserve  eontinnity  of 
flow. 

The  Gulf  Stream,  on  aeoonnt  of  its  influences  on  the 
climates  of  the  countries  of  the  Old  World,  to  the  shores 
of  which  its  warm  waters  find  their  way,  and  its  effects  oa 
the  meteorology  of  the  North  Atlantic,  as  well  as  on  the 
commerce  between  the  eastern  and  western  continents,  may 
be  regarded  as  one  of  the  most  important  phenomena  con- 
nected vrith  the  physical  geography  of  the  globe.  In  this 
connection  may  be  included  wliat  arc  known  as  its  oounter- 
onrrents,  the  most  noted  of  which  is  that  which  comes  from 
BaSiu's  Bay,  and  continues  along  the  coast  of  America, 
depositing  cooler  water  along  the  coast  even  as  far  S.  as 
the  Florida  Strait.  This  cool  water,  skirting  the  coast, 
modifies  in  a  remarkable  degree  the  dimates  of  the  shores 
along  which  it  passes.  It  is  hardly  possible  to  conceive 
the  eOectg  which  would  be  produced  along  the  temperate 
regions  of  the  coast  of  the  U.  S.  were  the  hot  waters  of  tin 
Oulf  Stream  to  be  thrown  directly  on  our  shores.  They 
are  now  kept  at  a  distance  by  the  inner  cool  oonnter-eor- 
rent,  which  gives  a  well-defined  inner  wall  or  bank  at  a 
distance  of  20  to  100  miles ;  and  the  infloences  of  the  Golf 
Stream  are  felt  more  throngh  the  medium  of  the  atmosphere 
than  through  direct  contact  of  its  waters. 

Such  being  the  general  facts  in  regard  to  the  Gulf  Stream 
and  its  important  influences,  a  brief  history  of  exploration 
and  discovery  in  connection  with  it  may  not  be  witfaont 
some  interesL  Its  infinences  were  detected  and  observed 
along  the  coast  of  Europe  many  years  befori  the  discovery 
of  Ameriea,  and,  according  to  some  historians,  it  is  ap- 
parently well  authenticated  that  the  disoovery  of  objects 
from  some  unknown  land  east  ashore  on  the  Asores,  or  float- 
ing in  the  sea  to  the  westward,  furnished  evidence  which 
was  eagerly  seised  upon  by  Columbus  as  proof  of  his  theory 
of  the  existence  of  a  western  continent ;  and  while  be  was 
lingering  in  Spain,  disappointed  and  almost  discouraged 
in  his  efforts  to  obtain  assistance  in  his  great  undertaking, 
the  intelligence  of  this  character  that  reached  him  from 
time  to  time  served  to  renew  his  coarage  and  strengthen 
his  belief  in  the  correctness  of  his  views. 

A  ventarons  Portuguese  pilot,  Martin  Yicenio,  who  had 
sailed  far  out  to  sea,  had  seen  floating  upon  the  waves  a 
pieoe  of  wood  ingeniously  carved  with  some  rude  instru- 
ment; another  pilot,  Pietro  Correa,  found  a  similar  piece 
of  carved  wood  on  the  island  of  Porto  Santo.  Stalks  of 
oane,  "  each  joint  of  which  would  hold  several  quarts," 
were  found  on  the  same  shores ;  and  some  of  the  inhabitants 
of  the  islands  reported  that  pine  trees  not  belonging  there 
had  been  driven  ashore  by  the  W.  winds ;  at  Cape  de  Verde 
two  large  canoes  had  been  found  which  were  supposed  to 
have  been  forced  to  sea  while  going  from  one  island  to  an- 
other; and  finally  the  bodies  of  two  men,  differing  in  their 
features  and  color  from  the  Christians,  were  cast  upon  the 
island  of  Flores. 

These  floating  objects  were  supposed  to  have  been  driven 
about  by  the  winds  and  waves  until  they  were  thrown  by 
chance  upon  the  coast  of  Europe;  and  this  idea  seems  to 
have  impressed  Columbus  with  the  belief  that  the  new  con- 
tinent was  mnch  nearer  to  that  of  Europe  than  it  is;  and 
in  his  voyage  he  was  obliged  to  conceal  from  his  oom- 
paoions  what  surprised  himself — the  great  distance  which 
ne  found  separating  him  from  the  Old  World,  without  any 
signs  of  the  New. 

The  oontinnal  discovery  of  trees,  friiiti,  seeds,  and  other 
objects  on  the  coasts  of  Norway,  Ireland,  and  Scotland 
years  after  the  continent  of  America  had  become  known, 
led  to  the  conjeotore  that  these  objects  were  brought  from 
other  lands  by  the  more  rapid  agency  of  currents;  and 
these  conjectares  have  finally  been  confirmed  by  closer  ob- 
servations and  by  actual  experiments  upon  the  drifting  of 
bodies  thrown  into  the  Gulf  Stream.  Ibc  molueca-beans 
found  on  the  shores  of  the  Hebrides,  and  regarded'  by  the 
common  people  as  curious  productions  of  the  sea,  were 

Eronoanoed  by  Sir  George  Mackensie  in  the  year  1676  to 
elong  to  a  tropical  climate,  and  he  indulges  in  some  specu- 
lations with  regard  to  their  having  been  brought  through 
the  North-west  passage.  In  16U6  these  beans  were  iden- 
tified by  another  observer  as  belonging  to  the  island  of 
Jamaica,  where  ho  had  seen  and  described  them  in  a  work 
on  the  natural  history  of  that  island.  On  the  coast  of  Nor- 
way similar  curiosities  were  found ;  and  the  fishermen  of 
the  western  coast  of  Ireland  and  Scotland  often  discovered 
trees  of  cotton-wood  and  other  unknown  prodnctions  of  the 
tropical  fonsts.  The  exact  route  by  which  the  seed  or  tree 
was  carried  was  in  a  great  degree  coiyeotural  until  the 
general  course  of  the  Gulf  Stream  beoame  known.  Later 
evidences  of  the  flow  of  this  great  currant  from  the  Golf 
of  Mexico  to  the  coasts  of  Europe  have  been  derived  from 
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nnmaratia  obserrationi  on  the  drifting  of  bottle*  and  pieo«a 
of  wreaks,  which  have  been  earned  in  a  few  months  from 
the  western  to  the  eastern  continent;  and  also  in  the  higher 
temperature  of  the  western  coast  of  Ireland,  oansed  by  the 
waters  of  the  stream,  which  retain  snffloient  warmth  to  re- 
prodnee  there  some  of  the  Algis  of  the  Florida  ooaat. 

In  connection  with  the  diseorcT?  of  America,  this  agency 
of  the  Oulf  Stream  in  transporting  throngh  several  thon- 
sand  miles  of  the  ocean  objects  belonging  to  a  new  and 
unknown  continent  was  the  more  important  on  account  of 
the  eztraTagant  ideas  which  were  then  entertained  of  the 
sea  tieyond  the  visible  horisoa.  It  was  general))'  regarded 
as  a  vast  region  of  darkness,  which  the  minds  of  the  com- 
mon people  filled  with  imaginary  horrors ;  even  the  more 
learned  thought  it  impossible  for  a  vessel  to  retnrn  after 
reaching  the  opposite  point  of  the  globe,  on  account  of  the 
tendency  of  the  sea  to  the  antipodes  by  the  force  of  gravity. 
A  mysterious  dread  pervaded  the  minds  of  seamen  with 
regard  to  those  nnknown  regions  of  the  earth;  an  expe- 
dition which  had  secretly  departed  from  Lisbon  with  the 
design  of  robbing  Columbus  of  the  glory  of  the  discovery 
of  the  New  Vorld  returned  in  dismay  at  the  horrors  with 
which  their  imaginations  filled  the  expanse  whieh  teemed 
to  stretch  infinitely  to  the  West.  The  simple  incidents 
therefore  of  familiar  objects  home  quietly  along  fVom  the 
vast  nnknown  sea,  while  they  were  proofs  of  the  existence 
of  inhabited  lands  to  the  West,  tended  also  to  remove  from 
the  minds  of  the  superstitions  seamen  the  prevailing  ideas 
of  the  intermediate  ooean. 

It  is  difficult  to  assign  a  preeiae  dat«  to  the  disoovery  of 
the  Oulf  Stream  as  a  continuous  current  of  the  ocean.  The 
early  Spanish  navigators  did  not  fail  to  notice  those  cur- 
rents of  the  Caribbean  and  Mexican  seas  in  which  the  G-ulf 
Stream  eurrent  has  its  origin.  In  his  last  voyage  Columbus 
sailed  from  the  Canary  Islands  to  Hispaniola  in  sixteen 
days  "  with  prosperous  wind,  and  by  the  swift  fall  of  the 
ocean  from  the  S,  to  the  W. ;"  and  in  his  voyage  from 
Faria  along  the  coast  of  South  America  towards  Carthagena, 
it  is  stated  that  the  "  swift  course  of  the  water  deoei ved 
both  Johannes  Sarranns,  the  ebief  pilot  of  the  governor's 
ship,  and  all  others,  although  they  made  their  tioast  that 
they  knew  the  nature  thereof;"  "  for  they  affirm  that  in 
one  night  they  were  carried  llfty  leagues  beyond  their 
estimations."  "  The  Strait  of  Florida  was  discovered  in 
1512  by  Ponce  de  Leon.  He  first  came  upon  the  island  of 
Bimini,  and  soon  afterwards  discovered  the  mainland,  which 
he  called  Florida,  To  find  a  haven  he  kept  sight  of  the  shore, 
but  his  ships  met  with  so  strong  a  current  that  notwith- 
standing they  were  favored  by  a  fresh  gale  of  wind,  yet 
they  could  not  stem  it,  and  one  of  the  vessels  was  oanied 
out  to  sea  out  of  sight," 

Inl519,  Cortei,  after  having  been  three  months  in  Mexico, 
sent  messengers  to  inlbrm  the  king  of  Spain  of  his  con- 
quests; he  seleeted  for  their  pilot  Antonio  Alaminos,  who 
was  already  famous  for  the  boldness  of  his  navigation  in 
the  waters  of  the  New  World,  and  familiar  with  the  coast 
of  Florida  and  the  adjacent  islands.  Alaminos  resolved 
to  sail  through  the  Strait  of  Florida  and  take  his  course 
thence  to  Spain.  He  "took  this  resolution,  oonolnding  that 
those  currents  must  lead  somewhere,"  "and  aceordingly 
stood  northward;  and  it  proved  well,  for,  being  got  safe  ont 
of  the  channel,  he  came  into  the  open  sea,  and  arrived  safe 
at  San  Lucar  in  October,  having  sailed  from  Mexloo  on  the 
24th  of  July."  Thus,  Alaminos  was  the  first  navigator  who 
fbllowed  the  Gulf  Stream  to  Europe ;  whether  he  recog- 
nized its  influence  throughout  his  entire  voyage  or  not,  it 
is  impossible  to  determine. 

Curious  and  interesting  speculations  on  the  currents  of 
the  Caribbean  Sea  and  Oulf  of  Mexico,  written  by  Peter 
Martyr,  in  his  Oeradn  of  Ike  Ocean,  were  translated  into 
Bnglish,  and  published  in  Haklnyt's  Oolleetion  of  Voyage$. 
It  appears  ft'om  these  historical  accounts  that  not  only  were 
the  early  Spanish  navigators  acquainted  to  some  extent 
with  the  currents  of  the  West  Indian  seas,  but  Sebastian 
Cabot  discovered  the  counter-current  which  flows  from  the 
Arctic  seas  southward  along  the  coast  of  America.  From 
the  accounts  of  these  navigators,  Peter  Martyr  concluded 
that  the  waters  of  the  globe  were  "driven  about  by  the  in- 
cessant moving  and  impulsion  of  the  heavens,  and  were  not 
swallowed  up  and  cast  out  again  by  the  breathing  of  Dem- 
ogorgon,  as  some  imagined  because  they  saw  the  seas  in- 
crease and  decrease,  flow  and  reflow." 

The  first  delineation  of  the  Oulf  Stream  on  a  chart  of 
the  Atlantic  of  which  we  have  any  knowledge  was  made 
by  Dr.  Franklin  in  1769-70,  fVom  the  information  com- 
municated by  Capt.  Folger  of  Nantucket,  commanding  a 
whaling  vessel  from  that  port.  In  his  aooooDt  of  this 
map  he  writes, "  Vessels  are  sometimes  retarded  and  some- 
times forwarded  in  their  voyages  by  currents  at  sea  which 
are  often  not  perceived."  "About  the  year  1789-70  there 
was  an  application  made  by  the  board  of  customs  at  Boston 


to  the  lords  of  the  treasury  in  London,  complaining  that 
the  packets  between  Falmouth  and  New  York  were  gen- 
erally a  fortnight  longer  in  their  passage  than  merchant- 
ships  from  London  to  Rhode  Island,  and  proposing  that 
instead  of  New  York  for  the  future  they  should  be  ordered 
to  Newport.  Being  then  concerned  in  the  management 
of  the  American  post-office,  I  happened  to  be  oonaulted 
on  the  occasion ;  and  it  appearing  strange  to  me  that  there 
should  be  such  a  difi'erenee  between  the  places  soarce  a 
day's  run  asunder,  especially  when  the  merchant-ships 
are  generally  deeper  laden  and  more  weakly  manned  than 
the  packets,  and  had  from  London  the  whole  length  of  the 
river  and  channel  to  run  before  they  left  the  land  of  Eng- 
fand,  while  the  packets  had  only  to  go  from  Falmouth,  I 
could  not  but  think  the  fact  misunderstood  or  misrepre- 
sented. There  happened  then  to  be  in  London  a  Nantucket 
sea-captain  of  my  acquaintance,  to  whom  I  communicated 
the  affair.  He  told  me  he  believed  the  fact  to  be  true ;  but 
the  difference  was  owing  to  this,  that  the  Rhode  Island 
captains  were  acquainted  with  the  Oulf  Stream,  which 
those  of  the  English  packets  were  not.  '  We  are  well  ac- 
quainted with  that  stream,'  said  he, '  because  in  our  pursuit 
of  whales,  which  keep  near  the  sides  of  it,  but  are  not  to  be 
met  with  in  it,  we  run  down  along  the  side ;  and  frequently 
cross  it  to  change  our  side;  and  in  crossing  it  have  some- 
times met  and  spoke  with  those  pockets  who  were  in  the 
midst  of  it  and  stemming  it.  We  have  informed  them  that 
they  were  stemming  a  onrrent  that  was  against  them  to  the 
value  of  three  miles  an  hour,  and  advised  them  to  cross  it 
and  get  oat  of  it,  but  they  were  too  wise  to  be  counselled 
by  simple  American  fishermen.  When  the  winds  are  light,' 
he  added, '  they  are  carried  back  by  the  current  more  than 
they  are  forwarded  by  the  wind;  and  if  the  wind  be  good, 
the  subtraction  of  seventy  miles  a  day  from  their  course  is 
of  some  importanee.'  I  then  observed  that  it  was  a  pity 
that  no  notice  was  taken  of  this  onrrent  upon  the  charts, 
and  requested  him  to  mark  it  out  for  me,  which  he  readily 
complied  with,  adding  directions  for  avoiding  it  in  sailing 
from  Buropa  to  North  America.  I  procured  it  to  be  en- 
graved, by  order  from  the  general  post-office,  on  the  old 
chart  of  the  Atlantic,  at  Mount  and  Page's,  Town  Hill,  and 
copies  were  sent  to  Falmouth  for  the  captains  of  the  pack- 
et*, who  slighted  it,  however:  bnt  it  has  since  been  printed 
in  France,  of  which  edition  I  hereto  annex  a  copy. 

"  This  stream  is  probably  generated  by  the  great  aosnmn- 
latlon  of  water  on  the  eastern  coast  of  America,  between 
the  tropics,  by  the  trade-winds  which  constantly  blow 
there.  It  is  known  that  a  large  stream  of  water  ten  miles 
broad,  and  generally  only  three  feet  deep,  has,  by  a  strong 
wind,  had  its  water  driven  to  one  side  and  sustained,  so  as 
to  beiiome  six  feet  deep  while  the  windward  side  was  laid 
dry.  This  may  give  some  idea  of  the  quantity  heaped 
upon  the  American  eoast,  and  the  reason  of  its  running 
down  in  a  strong  onrrent  through  the  islands  into  the  Bay 
of  Mexico,  and  from  thence  issuing  through  the  Oulf  of 
Florida,  and  proceeding  along  the  coasts  to  the  Banks  of 
Newfonndland,  where  it  turns  off  towards  and  runs  down 
through  the  Western  Islands.  Having  since  crossed  the 
stream  several  times  in  passing  between  America  and  Eu- 
rope, I  have  been  attentive  to  sundry  circumstances  relating 
to  it,  by  which  to  know  when  one  is  in  it;  and  beside  the 
gulf-weed  with  which  it  is  interspersed,  I  find  that  it  is 
always  warmer  than  the  sea  each  side  of  it,  and  that  it 
does  not  sparkle  in  the  night.  I  annex  hereto  the  obser- 
vations made  in  two  voyages,  and  may  possibly  add  a  third. 
It  will  appear  from  them  that  the  thermometer  may  bo  a 
useful  instrument  to  the  navigator,  since  currents  coming 
from  the  northward  into  southern  seas  will  probably  be 
found  colder  than  the  water  of  those  seas,  as  the  currents 
from  southern  seas  into  northern  are  apt  to  Iw  warmer."  * 
The  chart  drawn  by  Franklin  expresses  exceedingly  well 
the  inner  limits  of  the  Oulf  Stream  as  we  now  know  them. 

The  second  volume  of  the  American  Pkilotopkieal  Tratu- 
afiliotu  (old  series,  published  in  1786)  contains,  besides  a 
copy  of  the  chart  referred  to,  tables  of  the  obsarvationi 
made  during  those  voyages;  the  first  is  entitled  "Observa- 
tions of  the  warmth  of  sea-water,  etc.  by  Fahrenheit's  ther- 
mometer, in  crossing  the  Oulf  Stream,  with  other  remarks, 
made  on  board  the  Pennsylvania  packet,  Capt.  Osborne, 
bound  from  London  to  Philadelphia  in  April  and  May, 
1776."  The  seeond  table  is  entitled  "  Observations  of  the 
warmth  of  sea- water,  etc.  by  Fahrenheit's  thermometer,  with 
other  remarks,  made  on  board  the  Reprisal,  Capt.  Wycks, 
bound  trom  Philadelphia  to  France  in  Oetoher  and  No- 
vember, 1776."  And  the  third,  "  A  journal  of  a  voyage 
from  the  channel  between  Franoe  and  England  towards 
America,  1 78S."  The  temperatures  observed  were  surfaoe 
temperatures,  and  were  noted  daily,  as  well  as  the  direction 
and  course  of  the  wind.     On  the  last  voyage  an  experi- 

*  J.m.  PkO.  BrmuaeOau,  vol.  U.,  old  series. 
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mcDt  WM  made  to  obtain  the  tempentuia  at  modmrata 
dapthi  by  briaging  op  water  in  a  bottle  and  a  oaik  with 
TalTei.  The  flnt  attempt,  with  a  bottle  at  twenty  fathoms, 
wai  nniuaceufnl,  the  bottle  coming  up  empty;  in  the 
■eoond  attempt,  at  thirty-fire  fathoms,  the  bottle  oame  np 
full,  and  the  water  it  oontained  was  found  to  be  six  degrees 
colder  than  at  the  surface.  On  soundings  off  the  Delaware, 
in  eighteen  fathoms,  a  cask,  with  a  ralre  in  the  bottom 
opening  inward  and  another  in  the  top  opening  outward, 
was  sunk  to  the  bottom  and  then  drawn  to  the  surface^  aod 
the  water  it  oontained  was  found  to  be  at  &8°,  which  was 
twelve  degrees  colder  than  at  the  surface.  In  the  first 
Toyage  Franklin  sailed  near  the  axis  of  the  Chilf  Stream, 
from  Ion.  60°  38'  and  lat.  37°  (the  latitude  of  Cane  Henry) 
to  a  point  off  the  capes  of  the  Delaware.  In  tjie  scoond 
voyage  his  vessel  seems  to  hare  kept  S.  of  the  axis,  and 
finally  crossed  the  stream  in  a  direction  nearly  perpen- 
dicular to  the  coast  at  Cape  Hay.  The  highest  surface 
temperature  reoorded  was  80°.  On  the  voyage  from  Phila- 
delphia to  France  the  Reprisal  struck  the  axis  of  the 
stream  off  the  capes  of  the  Delaware,  and  seems  to  hare 
fallowed  the  middle  of  the  stream  nearly,  the  temperature 
of  the  water  ranging  for  several  days  ten  degrees  above 
that  of  the  air.  The  nneertainty  with  regard  to  the  deter- 
minations of  longitude  in  these  voyages  renders  it  difficult 
to  trace  the  tnwlu  of  the  vessels  with  aaonraey. 

The  journal  of  Dr.  Franklin  on  hie  last  voyage  was  kept 
for  him  by  Mr.  Jonathan  Williams,  afterwards  colonel  and 
chief  engineer  of  the  U.  8.  A.  The  interest  awakened  in 
this  subject  by  these  experiments  led  Col.  Williams  to  con- 
tinue the  investigations  in  subsequent  voyages.  Journals 
of  four  voyages  between  Sngland  and  America,  made  by 
him,  were  published  in  the  Tramtuslioiu  of  At  Amtrivmi 
PMlotopkical  Soeitty  in  1790.  Without  defining  the  limits 
of  the  Qttlf  Stream,  Col.  Williams  presented  his  observa- 
tions as  a  foundation  for  a  theory  of  thermometrical  navi- 
gation, supposing  that  the  temperature  of  sea- water,  even 
at  the  snrraoe,  depended  directly  upon  the  depth,  and  that 
"  the  passage  from  deep  to  sho^  water  oould  be  disooverad 
by  a  regular  use  of  the  thermometer  before  a  navigator  could 
see  the  land,"  and  that  it  would  be  "an  easy  thing  to  make 
a  genwal  survey  of  the  coast  under  water,  more  particu- 
larly than  oould  be  done  by  sounding."  In  1800  a  paper 
was  read  before  the  Philosophical  Society  by  Mr.  William 
Strickland  On  tkt  U—  of  th*  ThermomtUr  i»  ifavtgatioti, 
giving  the  results  of  observations  made  by  him  during  two 
voyages  aeross  the  Atlantio.  He  kept  a  daily  and  some- 
times hourly  record  of  tho  temperature  of  the  air  and 
water,  chiefly  with  a  view  of  testing  or  confirming  the 
theory  of  CoL  Williams,  which  had  coma  to  his  knowledge 
through  the  PkiUm>pkuial  Tranmetioiu.  Mr.  Strickland 
remarks  that  "  in  the  outward  voyage  the  subjeot  appear- 
ing most  worthy  of  attention  is  the  probability  of  a  branch 
striking  off  from  the  Oulf  Stream  in  a  northniy  or  north- 
easterly direction,  flowing  to  the  S.  of  and  somewhat 
parallel  to  the  Banks  of  Newfoundland;"  and  that  "  it  is 
probably  oontiaued  in  about  a  S.  B.  dinotion,  and  extends 
entirely  aeross  the  Atlantic  till  it  ultimately  strikes  the 
eoasts  of  Ireland  and  the  Hebrides,  after  having  loet  in  its 
long  course  in  those  nordiam  latitudes  much  of  its  heat,  aod 
at  last  being  reduced  to  the  temperatore  of  the  sea  through 
which  it  flows."  He  recommends  the  employment  of  a  ves- 
sel especially  to  explore  this  northern  branch  of  the  Ghilf 
Stream  between  lat.  il"  and  80°,  using  the  thermometer  to 
detect  its  limits.  The  remaining  part  of  the  paper  of  Mr. 
Strickland  is  an  attempt  to  prove  the  "  aeonraey  of  the 
thermometer  in  ascertaining  a  navigator's  position  at  tea," 
in  which  he  fell  into  the  error  of  Col.  Williams  in  taking 
the  phenomena  of  the  temperature  of  the  Oulf  Stream 
waters  almig  the  coast  of  America  as  general  phenomena 
applicable  to  any  part  of  the  globe,  and  supposing  that 
the  thermometer  might  with  safety  lie  used  by  mariners  to 
indicate  the  approach  to  dangerous  ooasta. 

Tables  of  observations  on  the  winds,  the  currents,  the 
Oulf  Stream,  the  ooraparative  temperature  of  the  air  and 
water,  etc.,  made  in  the  North  Atlantic  during  twenty-six 
voyages  to  and  from  Europe  (principally  between  Philadel- 
phia and  Liverpool),  between  the  yeaia  1799  and  1817,  in- 
clusive, by  John  Hamilton,  were  published  in  the  .^aMn'oan 
Pkiloiopkieal  Traiuaetioiu  in  182i  (vol.  ii.  new  series).  In 
these  tables  the  direction  of  the  wind  and  the  direction  and 
velocity  of  the  eurrents  are  given  for  the  different  months 
in  the  year,  and  also  the  temperature  of  the  air  and  water 
near  the  axis  of  the  stream.  The  average  temperature  of 
the  water  on  soundings  off  the  capes  of  the  Delaware,  St. 
George's  Bank,  and  on  the  coast  of  Ireland  for  the  differ- 
ent months  of  the  year,  were  also  given.  The  conclusions 
to  which  Capt.  Hamilton  arrived  were,  that  it  was  impos- 
sible to  define  the  limits  of  the  current  of  the  Oulf  Stream, 
owing  to  the  variable  influence  of  the  wind ;  that  after  it 
passes  the  tail  of  the  Grand  Bank  of  Newfoundland  the 


main  stream  proceeds  to  the  southwiwd,  while  several  rami- 
fications, generally  not  very  strong  in  their  currents,  branch 
off  to  the  N.  £.,  and  from  that  to  the  £.,  with  counter-cur- 
rents in  the  intermediate  spaces ;  that  "  on  both  sides  of 
the  Oulf  Stream  a  oounter-current  running  in  tho  opposite 
direction  is  met  with;"  that  "by  the  frequent  use  of  the 
thermometer  the  navigator  may  always  aiacem  when  he 
touches  upon  the  Golf  Stream,  and  taJie  advantage  of  its 
ourrent  or  show  its  influence."  Capt.  Hamilton  further  ro- 
marks :  "  I  was  for  a  long  time  almost  induced  to  conclude 
that  some  of  these  currents,  particularly  those  which  pre- 
vail between  the  coast  of  Newfoundland  and  Europe,  were 
periodically  running  half  the  time  in  one  direction  and 
naif  the  time  in  the  other,  and  the  foregoing  tables  seem  to 
Strengthen  this  conclusion,  except  the  connter-enrrents  near 
the  edge  of  the  Qulf  Stream.  In  February  and  Uarch  the 
set  seems  to  be  southerly,  with  a  single  exception,  from  lat. 
41°  to  48°.  In  April,  en  the  parallels  between  48°  and  50° 
and  longitudes  13°  and  26°,  its  direction  wss  northerly, 
whiU  at  other  times,  from  lat.  48°  to  52°,  Ion.  14°  and  29°, 
it  set  to  the  southward.  In  H^,  between  lat.  49°  and  Ion. 
16°  and  24°  the  set  was  invariably  to  the  northward.  In 
June  always  southerly,  and  always  strong ;  in  July,  Aug- 
ust, and  S<^tember  southerly.  When  the  ourrent  from  the 
northward  prevailed  to  any  great  extent,  a  set  in  the  oppo> 
site  direction  near  the  Bank  of  Newfoundland,  and  on  the 
W.  coast  of  Ireland,"  was  always  observed.  "  On  the  N. 
side  of  the  Gulf  Stream  the  temperature  of  the  water  is  10° 
higher  than  the  surrounding  ocean.  On  the  S.  side,  5° ; 
the  difference  is  greater  in  this  winter  than  in  summer.  On 
the  coast  of  Ireland  the  thermometer  is  of  very  little  use  in 
indicating  soundings,  the  water  seldom  falling  over  S°." 
The  difference  in  the  temperature  of  the  water  in  the  Qulf 
Stream  and  its  oonntsr-currents  was  considered  to  be  vary 
small,  if  there  was  any  at  all,  and  the  breadth  of  the  latter, 
partieularly  on  the  southern  edge  of  the  Gulf  Stream,  in- 
considerable. 

"  The  gulf-weed  is  no  mark  by  which  the  stream  can  be 
distinguished,  as  it  is  met  with  in  great  quantities  through- 
out the  middle  latitudes,  to  the  westward  of  the  Aiorea  and 
N.  of  the  Bermudas.  It  will  be  found  uniformly  the  ease 
that  the  water  is  much  colder  on  banks  than  on  sounding! 
shelving  gradually  from  the  land.  In  summer  the  differ- 
ence of  temperature  of  the  water  on  and  off  soundings  on 
the  ooast  of  America  is  not  so  great  as  at  other  seasons  of 
the  year ;  and  on  the  edge  of  soundings  it  will  mostly  be 
found  to  be  colder  than  in  shoaler  water.  The  irregularity 
of  the  -oourses  the  Gulf  Stream  pursues,  together  with  its 
undefined  limits,  all  of  which  are  considerably  ohaogod  by 
the  prevailing  wind,  renders  it  Impossible  for  a  penon  to 
know  when  he  is  in  it  unless  the  thermometer  be  used." 

Thepublication  of  the  chart  of  the  Gulf  Stream  by  Frank- 
lin in  England  led  to  numeioos  observations  on  its  extant, 
velocity,  and  temperature  by  both  public  and  private  ves- 
sels of  Great  Britain ;  the  results  of  which  were  oolleeted 
and  digested  by  M ijor  James  Rennell,  F.  R.  S.,  and  pub- 
lished after  his  death  by  his  daughter.  Lady  Bodel,  in  1832, 
in  a  work  entitled  An  Itm—ligatum  of  tkt  CurremU  of  tk» 
Allemtic  Ocean,  andoftkot  tekiekpnwtil  betttfn  ikt  ludi/m 
Ooson  an<i  tk*  AiUmti*.  This  work  is  aooompanied  by  an 
alias  contuning  elaborate  charts  of  tlte  eurrents  of  the 
North  Atlantic,  and  representing  the  observations  of  differ- 
ent navigators,  chiefly  in  the  service  of  the  British  admi- 
ralty. Notwithstanding  the  great  number  of  observations 
plaeed  at  his  disposal,  M^or  Rennell  concludes  that  from 
a  want  of  system  in  the  observations,  which  form  a  collee- 
tion  for  the  most  part  of  isolated  and  unconnected  facts  or 
statements,  made  by  different  observers  at  different  seasons, 
and  from  errors  in  the  determination  of  longitudes  where 
the  greater  part  of  the  stream  from  America  to  Europe  lies 
E.  and  W.,  tt  was  impossible  la  the  state  of  knowledge  at 
that  time  to  say  where  the  borders  of  the  Gulf  Stream  were ; 
and  notwithstanding  all  attempts  to  arrange  a  line  of  pas- 
sage from  Europe  to  America,  a  ship  might  have  the  cur- 
rent against  her  during  nearly  half  of  her  voyage.  That 
part  of  the  stream  lying  between  the  Strait  of  Florida  and 
Cape  Hattera*  was  better  determined,  but  "  no  portion  was 
less  known,  and  which  ought  to  have  been  better  known, 
than  that  lying  between  Cape  Hatteras  and  the  Banks  of 
New  York  and  St.  George.  The  observations  discussed 
by  Miyor  Rennell  were  surfaoe  observations,  and  the  appa- 
rent course  and  breadth  of  the  stream  were  influenced  by 
the  winds  and  other  causes  prevailing  at  the  time  of  ob- 
servation. The  central  line  or  axis  was  wholly  undeter- 
mined £.  of  Cape  Hatteras,  and  the  borders  only  approxi- 
mately asowtained.  Hi^or  Rennell  suggested  Uie  method 
of  bringing  up  water  bom  different  dep&s  in  determining 
the  tempenttnres,  for  the  purpose  of  ascertaining  tho  thick- 
ness of  the  stratum  of  warm  water ;  but  the  possibility  of 
tracing  the  axis  of  the  stream  and  its  real  oourso  and 
breadth  by  cross-sections  of  deep  temperatures  does  not 
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■Mm  to  h»v«  impreswd  hia  nor  the  Tuioiu  avrlgatna 
from  whom  be  derires  bis  informatioa.  Hit  work,  bow- 
erer,  wM  the  most  valuable  ooUeotion  of  nsulta  that  had 
yet  been  made,  and  hia  general  conoIa>iona  and  deduotioDS, 
the  result  of  many  years'  labor,  and  derired  from  a  great 
mass  and  variety  of  obiervationa,  furnished  the  most  reli- 
able information  we  poueised  of  the  Qolf  Stream  beyond 
the  limits  of  our  own  coast  Accepting  the  explanation  of 
Br.  Franklin  with  regard  to  the  cause  of  the  Qulf  Stream, 
Major  Kennell  cites  many  instances  to  prove  the  effect  of 
wind  constantly  blowing  in  one  direction  in  prodaoing  a 
surface  drift,  which  on  meeting  with  the  resutanee  of  a 
coast  causes  a  heaping  up  of  the  waters.  The  most  noted 
instance  is  that  of  the  Gulf  of  Oolnea,  where,  according  to 
frequent  observations  of  Capt  Lawson,  the  water  in  the 
Bight  of  Benin  is  elevated  five  or  six  feet  above  its  ordi- 
nary level  by  the  B.  V.  winds.  In  support  of  this  theory 
concerning  the  origin  of  the  Oplf  Stream,  he  states  that 
there  is  an  inset  through  every  passage  into  the  Carib- 
bean Sea,  caused  by  the  trade-winds,  except  that  between 
Cuba  and  Yucatan,  where  the  enrrent  flows  into  the  Onlf  of 
Hexioo.  This  enrrent  is  divided — one,  the  main  branch, 
flowing  around  the  Onlf  to  the  westward,  and  the  other 
flowing  directly  to  the  outlet  between  Florida  and  tlia  Ba- 
hamas. 

The  Onlf  Stream  is  thus  described  by  MiOo'  B«nnell : 
"  The  Florida  Onlf  Stream  is  well  known  to  issue  from  the 
Oulf  of  Mexico,  whose  waters,  aoqairing  a  higher  level  by 
aoeumnlation,  are  discharged  with  great  force  and  velocity 
through  the  channel  between  the  southern  cape  of  Florida 
and  this  island  of  Cnba,  and  being  suiuequently  opposed  in 
front  by  the  Bahama  Archipelago,  and  its  banks  and 
shoals,  turns  northward  along  the  coast  of  North  America, 
following  it  at  no  great  distance,  until  it  is  again  apposed 
by  the  banks  of  Nantuoket  and  St.  Oeorge,  whieh  advance 
far  into  the  ocean  from  the  shores  of  New  York  and  New 
England.  These  turn  it  so  decidedly  firom  the  coast  that 
it  never  returns  to  it,  but  perseveres  in  its  sewly-acqulred 
eastwatdly  course  through  the  Atlantic,  passing  over  or 
near  the  tail  of  the  Oreat  Bonk  of  Newfoundland,  and  to 
a  point  several  degrees  beyond  it,  when  the  stream  ttora 
the  Hudson's  and  Davis's  Straits  appears  to  give  it  a  cast 
to  the  sonthward.  At  this  point,  althongh  it  has  made  a 
coarse  of  more  than  3000  mites,  it  still  preserves  a  velocity 
of  one  mile  and  a  quarter  per  hour,  as  also  a  temperatare 
of  seven  to  ten  degrees  of  Fahrenheit's  thermometer  above 
the  summer  temperatare  of  the  surrounding  oeean."  The 
stream  was  supposed  by  Major  Reanell,  though  from  what 
he  acknowledged  to  be  insnfflelent  data,  to  foUam  ik*  coatt 
between  Cape  Hatteras  and  Nantucket  in  the  same  manner 
that  it  does  along  the  coast  of  Georgia  and  the  Carolinas. 
The  axis  of  the  stream  he  sapposed  to  He  towards  the 
western  side  rather  than  in  the  middle.  The  velocity,  ac- 
cording to  his  deductions,  varies  with  the  seasons,  depend- 
ing on  the  prevalence  and  strength  of  the  trade-winds, 
and  is  greatest  in  the  Strait  of  Florida  in  the  months  of 
July,  Angnst,  and  September,  the  Baiimom  being  90  to 
I2A  miles  per  day.  The  mean  rate  above  the  narrowest 
part  of  the  strait  is  44  miles  per  day;  and  between  the 
narrowest  part  of  the  strait  and  the  opening  into  the  ocean 
the  mean  rate  of  motion  in  those  months  is  100  miles,  and 
82  miles  per  day  for  180  miles  northward ;  and  at  a  dis- 
tance of  1100  miles  from  the  strait,  or  at  a  point  where  a 
line  from  Bermuda  to  Halifax  crosses  the  stream,  its  ve- 
locity is  commonly  48  miles  par  day.  At  its  outlet  from 
the  Strait  of  Florida,  the  breadth  of  the  stream  is  40  miles ; 
off  the  coast  of  Georgia,  SO,  and  opposite  Cape  Hatteras, 
75  miles ;  its  inner  edge  at  Cape  Hatteras  is  reported  to  be 
24  miles  to  the  S.  B.  of  the  cape  and  in  80  fathoms  depth 
of  water.  The  mean  velocity  is  understood  to  be  from  2^ 
to  3  miles  per  hour  firom  the  straits  to  Ci^  Hatteras.  "At 
Cape  Hatteras  the  coast  falls  back  suddenly  ftom  the  N.  E. 
to  the  W.  of  N.,  and  the  western  border  of  the  stream  ex- 
pands on  that  side,  and  takes  a  more  northerly  direction, 
whilst  the  main  body  continues  its  former  course  to  a  con- 
siderable distance,  bat,  meeting  the  Nantneket  and  St. 
George's  Bank,  it  is  turned  off  to  seaward,  and  never  after- 
wards approaches  any  land." 

When  nrst  turned  f^om  the  coast  the  central  part  of  the 
stream  takes  a  direct  eastwardly  oonrse,  and  finally  to 
the  sonthward  of  S.,  at  the  same  time  expanding  to  a  vast 
breadth.  After  passing  the  Banks  of  Nantucket  and  St. 
George  it  centinaes  through  the  Atlantic  in  an  E.  northerly 
course  to  the  distance  of  1500  miles,  or  to  Ion.  43°-.44°,  lat. 
41°-44°.  From  this  point  its  eonrs*  changes  from  E., 
northerly,  to  E.  and  S.  E.,  and  finally  southward.  This 
latter  part  of  its  course  embraces  about  570  miles,  oom- 

Sleling  a  course  of  3080  miles  from  the  Onlf  of  Mexico. 
fo  trace  of  the  current  S.  of  the  Asores  has  been  found, 
but  the  observations  of  Franklin  and  others  show  the  ex- 
istence at  times  of  warm  water  which  may  be  traced  to  the 


Gulf  Stteasa.  A  part  of  the  Golf  Stream  500  miles  in  ex- 
tent, between  50°  and  81°  Ion.,  is  almost  wholly  nnknown; 
neitbw  its  direotion,  velocity,  nor  temperature  having  been 
observed.  The  width  of  the  stream  at  any  point  is  varia- 
ble ;  on  a  line  from  Bermuda  to  Halifax  the  variation  is 
from  140  to  320  miles,  aecording  to  numerous  surfaoe  ob- 
servations made  by  Mr.  Napier  and  others  in  the  passage 
along  this  line.  These  variations  appear  also  to  be  sudden. 
Ten  eiDBsings  of  the  stream  between  Ion.  68°  and  72°  W. 
are  reported  by  Migor  Bennell,  in  all  of  whieh  except  one 
the  surface  temperatares  were  recorded  in  detail.  Five  of 
tliese  crossings  were  made  by  Mr.  James  Napier  in  H.  M. 
ship  Newcastle  in  the  years  1820  and  1821,  and  by  Mr. 

B during  the  same  years  nearly  on  the  same  meridian, 

giving  good  opportmiitles  for  determining  the  breadth  of 
Uie  warm  water.  The  least  breadth  found  on  the  line  from 
Bermuda  to  Halifax  was  140  miles,  and  the  greatest  320 — 
tlie  northern  limit  changing  generally  less  than  the  south- 
ern. 

In  crossing  the  stream  in  1821,  Mr.  Napier  notioed  that 
after  passing  through  Galf  water  with  atemperatun  of  70° 
for  a  distance  of  36  miles,  he  came  into  water  of  66°  tem- 
perature^ which  continued  32  miles,  when  the  temperatun 
again  rose  to  70°.  He  observed  that  the  water  of  the 
higher  temperatun  was  very  much  agitated,  having  every 
appearance  of  a  aamnt,  but  in  the  "cooler  vein"  the 
water  was  smooth.  ThNe  traverses  of  the  stream  wen 
made  in  the  month  of  May,  1831,  along  this  line:  vis.  the 

above  traverse  of  Mr.  Napier  and  two  by  Hr.  B ,  all 

within  20  miles  of  longitude:  the  variation  in  breadth  was 
62  miles,  and  warm  water  was  found  in  a  higher  latitude 
than  at  any  other  period.  From  these  results  Maj.  Ben- 
nell estimates  the  extreme  breadth  of  the  stnam  at  this 
point  to  be  BOO  miles.  This  extreme  breadth  is  attributed 
to  the  overflowings  of  the  stream,  which  are  to  be  traced 
to  the  irregularities  in  velocity  at  the  origin  rather  than  to 
the  seasons. 

The  general  reeults  of  the  inquiries  of  Maj.  Bennell  in 
regard  to  temperatures  may  be  summed  up  as  follows :  The 
m^TJmnm  temperatun  of  the  Gulf  of  Mexico  is  86°  at 
the  entrance  to  the  Strait  of  Florida,  whieh  is  8°  higher 
than  the  oeean  temperatun  in  the  same  latitude.  From 
this  point  to  Cape  Hatteras  the  mean  velocity  in  summer 
is  77  miles  per  day.  The  difference  in  latitude  is  11°,  and 
the  Gulf  water  loses  in  its  passage  3°  F.  The  ocean  water 
is  6°  F.  lower  at  Cape  Hatteras  than  in  the  latitude  of  Cape 
Florida.  From  Cape  Hatteras  to  the  point  where  a  line 
from  Bermuda  to  Halifax  crosses  the  Gulf  Stream,  a  dis- 
tance of  600  miles,  the  loss  of  temperature  is  2°  F.,  and 
the  difference  of  latitude  4°,  the  mean  vdooity  being  60 
miles  per  day.  From  the  latter  point  to  lat.  43^,  Ion.  43i, 
a  distance  of  050  miles,  the  velocity  is  about  40  miles  per 
day,  the  inersase  in  latitude  4°,  and  the  loss  of  temperature 
6i°  F. ;  and  floally  to  the  aeighborhood  of  the  Asores,  a 
distaaoe  of  570  miles,  tb*  tenperaton  diminishes  3°,  the 
veloeity  diminishes  to  20  miles  per  day;  the  latitude  in 
this  last  interval  diminishes  2i°.  Thus  in  running  about 
3000  miles,  from  the  parallel  of  24°  to  43°,  the  temperatare 
is  diminished  about  181°,  from  86°  to  72i°  F.,  and  the  time 
oosapied  is  about  78  days.  The  data  upon  whieh  the  time 
is  calcnlated  are  the  mean  wlocities  of  the  stream  in  summer 
between  the  different  points.  Aboat  five  and  a  half  months 
an  required  for  the  waters  of  the  Gulf  Staeam  to  reach  the 
coast  of  France. 

The  observations  of  the  U.  S.  Coast  Survey  having  fur- 
nished the  means  of  ealcBlating  not  only  the  volume  of 
warm  water  whidi  Is  earned  by  the  Gulf  Stream  from  the 
tropics  to  the  North  Atlantic  and  the  Aratic  regions,  bat  also 
the  amount  of  heat  whieh  is  thereby  transferred,  Mr.  James 
Oroll  estimates  that  133,816,320,000,000  cubic  feet  of  water 
are  daily  conveyed,  and  the  quantity  of  heat  in  foot-pounds 
tranafened  amounta  jwrdi^  to  154,95S,300,000,000,aOO,000 
— a  quantity  of  heat  sufficient  to  raelt  daily  a  mass  of  cast 
iron  as  large  as  Mount  Washington.  This  heat  is  distribut- 
ed over  Western  Europe  and  a  portion  of  the  Arctic  re- 
gions, prodaeing  the  marked  differences  in  climate  and 
temperature  which  are  then  observed  as  eompared  with 
points  of  the  same  latitudes  on  the  American  oontineot, 

Baptoration*  of  lk»  Ooeut  SHrva/. — From  the  preoeding 
brief  history  of  the  progress  of  discovery  with  regard  to 
the  Gulf  Stream,  it  will  be  peroelved  that  even  for  the  pur- 
poses of  navigation  it  was  but  imperfeetiy  known  as  late 
as  1842,  especially  that  part  lying  along  our  coast  from  the 
Gulf  of  Mexico  to  Nantucket.  It  is  this  portion  of  the 
stream  to  which  the  name  of  Ov^f  Str»am  properly  belongs ; 
and  having  the  swiftest  current,  and  lying  as  it  does  in 
such  a  manner  that  all  the  commeroe  of  our  country  must 
cross  it  or  sail  within  its  influence,  a  thorough  knowledge 
of  its  limits  and  characteristics  is  of  the  first  importance. 
When  the  explorations  were  commenced  in  1844-45,  this 
part  of  the  Oidf  Stream  was  imperfectly  known,  while  the 
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interasta  of  eommeroe,  of  loienM,  and  erery  oontidaratioD 
for  tha  ufety  and  velfan  of  narigaton  called  for  ita  thor- 
ough and  syatematio  inveatigation,  A  report  urging  the 
lorda  of  the  admiralty  to  undertake  the  work  vaa  made  by 
Admiral  Sir  Francia  Baanfort  in  1848,  in  whioh  it  waa  atated 
that  to  make  a  oomplete  or  even  oreditable  exploration 
would  require  "very  powerful  means,  oonaiderable  time, 
and  conapicnona  talenta."  The  importance  of  an  examina- 
tion of  the  great  rivers  emptying  into  the  Atlantio,  to 
whoae  Inflnence  the  Gnlf  Stream  waa  attribnted,  waa  aag- 
geated,  and  a  detailed  plan  given  for  the  anrrey  of  the 
Btream  from  the  Gulf  of  Hexioo  to  the  ahoiea  of  Earope. 
Tbia  plan  proposed  the  employment  of  three  ateam  vesaela 
and  one  aailing  veaael ;  one  of  the  ateamera  to  remain  in 
the  Oulf  of  Florida  for  the  purpose  of  keeping  a  oonatant 
record  of  the  Telocity  and  temperature  at  that  point,  tha 
sailing  reaael  to  drift  along  the  axis  of  the  atream,  and  the 
other  two  ateamera  to  operate  from  tha  eentre  to  theedgea 
in  conjunction  with  the  sailing  resael.  The  report  sug- 
gested that,  should  their  lordships  be  inclined  to  adopt  the 
undertaking,  they  should  invite  tne  Royal  Soeiety  and  other 
learned  bodies  to  suggest  any  inquiriea  which  might  aeem 
to  be  connected  with  thia  great  problem,  and  expraaaea  the 
eonrietion  that  an  entarpriae  of  auoh  magnitude  and  im- 
portance, if  undertaken  with  less  ample  meana,  would  end 
in  diaappointment  and  bootleaa  expenae.  The  work  here 
suggested  was  undertaken  along  tiiat  portion  of  the  stream 
adjacent  to  the  coast  of  the  U.  S.  by  Prof.  A.  O.  Bache  on  his 
accession  to  the  control  of  the  U.  8.  Coast  Survey  in  1844. 
To  his  conspicuous  talent*  and  untiring  industry  and  per- 
severance we  are  indebted  for  the  development  of  the  most 
interesting  characteriatica  of  this  part  clothe  atream.  The 
work  extended  over  a  period  of  nearly  sixteen  years,  the 
explorations  being  condnotad  under  his  direction  by  officers 
of  the  U.  8.  navy,  among  whom  may  be  mentioned,  as  dis- 
tinguished in  this  a«  wall  as  in  other  fleldi  of  doty,  Baehe, 
Davis,  Sands,  Berryman,  Craven,  Febiger,  Hurray,  and 
Wainwright. 

The  plan  of  exploration  of  Prof.  Bache  was  to  run  sec- 
tions for  soundings  and  deep-sea  temperatures  across  the 
stream  at  various  points,  by  which  not  only  the  limit*  of 
the  warm  waters  of  the  stream  would  be  defined  at  the  sur- 
face and  at  various  depths,  but  also  the  form  of  the  bottom 
of  the  sea  along  its  path.  Numerous  seotiona  were  run  in 
this  manner,  which  resulted  in  the  disoovery  that  the  stream 
is  divided  from  its  initial  point  in  the  Strait  of  Florida, 
throughout  ita  whole  extent  along  the  coast  of  the  U.  S., 
into  altomating  bands  of  warm  and  cool  water ;  and  fur- 
ther, that  the  Iwnds  of  cool  water  are  produced  by  the  for- 
cing to  the  surface  of  the  cool  underlying  water  of  tha 
ocean  by  submarine  ranges  of  mountains  running  in  lines 
generally  parallel  to  the  coaat.  The  inner  edge  of  the 
atream  occurs  where  there  is  an  abrupt  descent  of  the  bot- 
tom fh>m  sonndinga  of  moderate  depths  to  the  deep  waters 
of  the  ocean,  thia  feature  being  ao  marked  aa  to  i>e  called 
the  eoM  wall.  The  pabliahed  reporta  of  the  Coaat  Survey 
give  maps  of  the  stream  indicating  the  bands  and  the 
courses  of  these  ranges  of  submarine  elevations.  It  was 
found  impracticable  to  determine  the  depths  across  the 
stream  except  near  ita  origin,  owing  to  the  great  depth  and 
the  velocity  of  the  current ;  and  it  is  a  somewhat  remark- 
able fact  that  the  exiatenoe  of  the  depreasions  and  elevationa 
at  the  bottom  of  the  aea,  determined  in  theae  explorationa 
by  the  deep-sea  thermometer,  fumiahed  the  flrat  evidenoe  of 
the  exiatence  of  such  inequsJities  in  advance  of  the  sound- 
ing-line and  plummet.  These  explorations  of  the  Gulf 
Stream  by  Prof.  Baebe  constitute  one  of  the  most  import- 
ant contributions  to  the  physioal  geography  of  the  sea  of 
modem  times.  For  the  lirsttime  during  these  explorations 
specimens  from  the  deep  sea-bottom  were  procured  and  ex- 
amined. 

A  notice  of  the  Qolf  Stream  would  be  incomplete  with- 
out some  reference  to  ita  meteorological  charaoteriatios. 
The  effect  of  the  transfer  of  warm  water  in  a  continuous 
stream  fh>m  the  tropics  to  the  poles  makes  its  path  a  region 
of  violent  storms.  It  may  indeed  be  said  that  there  is  an 
a€rial  band  of  cloud  and  mist  oontinnally  overhanging  the 
stream,  in  whioh  the  eleotric  and  other  ebaoges  dne  to  the 
changes  of  heat  play  a  conspicuoua  part,  making  it  a  region 
of  violent-gales  and  heavy  seas,  from  which  ships  seldom 
escape  without  damage,  and  In  whioh  many  annually 
founder,  while  other*  are  driven  far  from  their  courses.  Its 
influences  in  modifying  the  elimate  of  the  western  coast  of 
Europe  are  in  marked  contrast  with  the  effecU  on  the  N.  E. 
coast  of  America  of  the  cold  current  from  the  Arctic  regions 
which  flows  from  BafBn's  Bay.  Mf.  P.  Trowbrioob. 

Gl]]f*weed  {Saraat§um  vtdgare  and  ftaeci/Vrnm),  sea- 
weeds found  floating  In  great  areas  in  various  parts  of  the 
ocean,  especially  in  what  are  called  the  Sargasso  seas,  of 
which  the  most  extensive  is  near  the  Aiores.  It  is  also 
found  floating  in  the  Oulf  Stream,  whence  the  popular  name. 


Ga'llck,  tp.  of  ClMtrfleld  co.,  Pa.    Pop.  601. 

Gnll«  •  name  given  to  many  web-footed  sea-birds  of 
the  family  Larids  and  of  the  genera  Lanu,  Blatipu; 
Ckroieocepkalua,  Riua^  PapophiUi,  Lettria^  ete.  The  terns, 
too,  are  popularly  known  as  gulls,  which  they  resemble  in 
habits  and  appearance.  On  the  N.  E.  coasts  of  British 
America  great  numbers  of  young  gulls  arc  salted  down  for 
food.  Their  feathers  and  eggs  also  are  extensively  gath- 
ered. The  species  are  very  numerous.  The  Lanu  eamii 
is  the  most  common  in  Europe.  The  L,  mariHu;  or  great 
black-backed  gull,  is  one  of  tne  veiy  largest  of  the  specie*. 
In  the  IT.  S.  many  gulls  visit  the  lake*  and  rivers  far  inland, 
and  often  breed  there. 

Gall  (Sir  Williax  Witbit).  Bart.,  M.  D.,  X>.  C.  L., 
F.  R.  S.,  b.  in  Thorpe-le-Soken,  Essex,  Eog.,  Doc.  31,  ISlt, 
passed  M.  B.  in  1S41  and  M.  D.  in  1846  at  the  TTnirersity 
of  London ;  was  professor  of  physiology  at  the  Royal  In- 
stitution 1847-49,  and  for  many  years  was  a  lecturer  at 
Quy's  Uospital ;  won  a  baronetcy  by  hi*  skill  in  attending 
the  prince  of  Wales  in  a  fever.  Author  of  works  on  cholera, 
paralysis,  hypochondriasis,  and  abscess  of  tbe  brain. 

Gnl'ledges,  tp.  of  Anson  oo.,  N.  C.    Pop.  Iil9. 

Gnl'liver  (Johx  PrvKAit),  D.  D.,  b.  in  Boston,  Mass., 
May  12,  1819;  graduated  at  Tale  in  1840 ;  held  a  Congre- 
gational pastorate  at  Korwicb,  Conn.,  184S-65:  pastor  of 
the  New  England  church,  Chicago,  1863-68;  preaident  of 
Knox  College,  Galesburg,  III.,  1868-72;  became  in  1872 
pastor  of  the  First  Presbyterian  church,  Binghamton,  If.  T. 

Gnin  [Lat.  gmnmi],  a  name  somewhat  vaguely  applied 
to  many  concreto  vegetable  Juices,  chiefly  to  such  as  are 
neither  oily  nor  resinous.  The  gums  proper  consist  (ae- 
oordiog  to  Gu6rin)  essentially  of  arabin  (CisUsOn,  found 
in  gums  arable  and  Senegal),  of  cerasin  (cherry,  plum,  and 

Seaoh  gum),  of  bassorin  (the  mnoiiaginons  principle  of 
lassora  gum  and  of  tragaoanth).  Aratin  has  mildly  acid 
properties ;  is  soluble  in  hot  or  cold  water,  forming  mu- 
cilage ;  is  precipitated  by  alcohol  or  subaoetate  of  lead ;  is 
coagulated  by  borax ;  and  is  believed  to  exist  in  gum  arable 
in  combination  with  small  proportions  of  alkalies  and  alka- 
line earths.  It  is  isomeric  with  cane-sugar,  Ba—orin 
swells,  but  does  not  perfectly  dissolve,  in  water,  with  which, 
however,  it  may  be  rubbed  into  a  very  adhesive  paste, 
whioh  cannot  be  called  a  solution.  Ceratin  much  reaem- 
blea  it,  but  has  somewhat  different  cbemieal  reactions.  The 
principal  gums  are  the  following :  Gcx  Arabic  is  mainly 
the  product  of  Acacta  Ytnkf  but  is  in  part  the  product  of 
A.  Nilotica  and  of  other  thorny  trees  and  shrubs  of  the 
genus,  found  throughout  a  very  large  part  of  Africa  and 
in  portions  of  Asia.  That  from  the  Nile  valley  is  the  Tur- 
key gum  of  commerce;  Barbary  gum  comes  mostly  from 
Mogodore,  and  is  of  two  kinds — one  (identical  with  Turkey 
gum)  grows  in  Morocco,  etc.,  and  the  other  is  brought 
from  the  Soudan  by  caravans.  6nx  Senegal  is  closely 
allied  in  character  to  the  above,  is  identical  in  its  naes,  and 
is  the  product  of  leveral  trees  of  the  genus  Acaeto,  growing 
in  Western  Africa.  Oalan  gum  is  a  name  given  to  some 
of  the  best  varieties  of  gum  Senegal.  Much  of  the  gum 
arable  of  commerce  is  really  from  Senegal.  India  gnm  is 
mostly  produced  in  Africa  and  Arabia,  and  finds  its  way  to 
Bombay  in  Arab  veaaela.  Caps  gmm  waa  formerly  brought 
from  South  Africa,  and  Australia  has  supplied  some  of  the 
gum  of  commerce.  Qcv  Mezquite,  from  Algarabla  glandtt- 
lota,  a  thorny  legnminons  shrub  of  the  dry  regions  of  Mex- 
ico and  the  adjacent  parts  of  the  U.  8.,  is  closely  analogous 
to  gum  arable,  but  its  principle  is  not  precipitated  by  borax. 
TsAOACAXTH  is  the  gummy  exudation  which  appears  spon- 
taneously or  upon  the  incised  bark  of  AtlragiUiu  rena  and 
other  species  of  that  genus,  order  Legnminoss.  (SccTbaoa- 
CA.VTH.)  Basioba  odii,  from  Persia,  combines  the  princi- 
ples arabin  and  bassorin.  The  plant  which  produces  it  is 
not  known,  but  is  supposed  to  be  an  AitragalKi.  Beaidea 
the  true  guma,  many  other  somewhat  similar  products  an 
popularly  known  as  gums.  (Bee  Gcv-RESiMii.) 

Uiet. — The  true  gums  above  enumerated  an  used  in  the 
arts  OS  souroes  of  Mucilaqb  (which  see) ;  in  medicine  they 
an  demulcent ;  they  an  employed  in  pharmacy  in  making 
troches  and  pills ;  in  confectionery,  for  the  basis  of  many 
pastes  and  confections;  in  calico-printing,  in  pnparing 
inks,  in  making  sixes,  and  other  stiffening  preparations, 
they  have  also  an  extended  nae ;  but  DEXTRlira(whieh  see), 
or  British  gum,  has  in  part  taken  their  place.  Most  ex- 
perimenters have  oonoluded  that  the  gums  are  entirely  in- 
nutritious,  but  this  conclusion  is  perhaps  open  to  someqae*- 
tion.  Cbas.  W.  Qrbbrb. 

GnmMn'nen,  town  of  Prussia,  in  the  province  of  East 
Prussia,  on  the  Pissa.  It  was  founded  in  1733  by  Frederick 
the  Great,  who  received  and  settled  hen  the  Protestanta 
from  Salxburg  who  emigrated  on  aoeoant  of  religioua  per- 
secutiona.     Pop.  9085. 
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GnmlM>  (Gombmd,  Okm),  the  Hibitcut  mcultntiu,  a 
plant  of  the  order  Halruen,  native  of  the  Weat  Indies, 
and  largely  eoltivated  in  the  Sonthem  State*  and  in  most 
warm  ooantries  for  its  mucilaginous  pods,  whieh  are  cx- 
oellent  in  soap,  and  are  often  cooked  and  serred  up  with 
butter  or  pickled.  The  Oombo  mtuquf  is  the  Hibiacut  mot- 
ekatut,  eulti voted  in  many  warm  countries,  and  prised  for  it* 
reputed  medical  virtues.  It*  seed,  known  as  ambrette,  is 
employed  by  perfumers. 

Gnm-Iac.  See  Lac,  by  PFor.  C.  P.  Cbandlbr,  Ph.  D., 
LL.D. 
Gam  ItOg,  tp.  of  Pope  co.,  Ark.  Pop.  fi4t. 
GUB  Nec^,  post-tp.  of  Tyrrell  co.,  N.  C.  Pop.  lOfiS. 
Gum-ResinSf  a  class  of  vegetable  products  long  recog- 
nised in  pharmacy,  obtained  by  drying  tho  milky  juice 
which  exudes  from  incisions  made  in  tho  stems,  branches, 
or  roots  of  some  plants.  These  juices  consist  chiefly  of  a 
resin  and  an  essential  oil,  hold  in  suspension  in  water,  coif- 
taining  considerable  qunntitios  of  gum  or  mucilage.  The 
gum-resins  are  opaque,  brittle  solids,  heavier  than  water, 
generally  possessing  a  bitter  taste  and  a  strong  smell,  and 
more  or  less  colored.  The  resinous  portion  is  soluble  in 
alcohol,  the  gum  in  water.  They  aro  principally  used  in 
medicine.  The  principal  gum-resins  are  gamboge,  frankin- 
cense, seammouy,  asafoetida,  aloes,  euphorbium,  galbannm, 
myrrh,  olibanum,  opopanax,  gum-ammoniac,  sagapenum, 
and  bdellium.  The  following  analysis  of  asafoetida  will 
sufficiently  illustrate  tho  oharaotor  of  this  class  of  bodies : 

Resin 4S.5 

Onm,  with  traces  of  saline  matter 19.0 

Bassorin 6.4 

Volatile  oil 4.8 

Bxtraotive,  with  saline  matter 1.4 

Sulphate  and  carbonate  of  lime 9.3 

Alumina  and  oxide  of  }ron 0.4 

Sand  and  vegetable  fibre 4.5 

Water 8. 

100. 
C.  F.  CnAMDLER. 

Gnmri*    See  Alsxajtobopol. 

Gam'ti,  a  river  of  British  India,  an  affluent  of  the 
Qanges,  passes  by  the  «ities  of  Lncknow  and  Jounpoor. 

Gam'town,  poal-T.  of  Lee  eo..  Miss.,  on  the  Uobile 
and  Ohio  R.  R.,  i6  miles  8.  of  Corinth.    Pop.  240. 

Gnm  Tree ,  a  name  given  in  the  U.  B.  to  several  trees :  (1 ) 
The  black  or  sour  gnm,  pcppeAdge,  or  tnpelo  ( JVyna  mulli- 
flora),  a  large  tree  growing  in  most  of  tfae  States  E.  of  the 
Mississippi,  produces  a  firm,  unwedgable  timber,  used  for 
bowls,  hat-blocks,  windmill  shafts,  hubs,  cart-lining  boards, 
etc.  It  is  grown  in  Europe.  A'y»a  nui/fora  and  a^und'ca,  the 
water-tupelos  of  the  South,  have  soft  light  wood,  and  their 
roots  have  been  recommended  as  substitutes  for  oorks. 
The  Ayua  capitata  of  the  Oulf  States  bears  a  soar  edible 
fruit,  the  Ogeechee  lime.  The  above  trees  belong  to  the 
order  Oomocem.  (2)  The  sweet  gum,  bilsted,  or  liquid- 
ambar  [Liquidambar  ttyracifiua),  of  the  order  Hamame- 
locess,  grows  from  New  England  to  Mexico.  It  is  a  fine 
large  tree,  well  known  by  its  star-like  leaves  and  furrowed 
bark.  Its  wood  is  soft,  bat  firm  and  fine-grained,  and  used 
in  making  furniture.  In  the  warmer  latitudes  it  yields  an 
abundant  balsamic  resin,  called  American  slorax.  Its  bark 
is  very  nseful  in  the  treatment  of  diarrhoea  and  dysentery. 
This  tree  grows  well  in  Europe.  L.  orimtale  of  the  Le- 
vant yields  styrax  or  storax,  and  so  does  L.  Altingia,  a 
very  lofty  tree  of  farther  India,  having  a  very  hard,  heavy, 
fragrant  red  timber.  (3)  Very  diflerent  from  either  of  (he 
foregoing  are  the  Snealyplut,  or  gnm  trees  of  Australia  (see 
Edcaltptds);  (4)  in  different  British  colonies  still  other 
trees  with  gummy  or  viscid  juice  are  called  by  this  name. 

Gnn.  See  Artillbrt,  by  Obk.  W,  F.  Barrt,  U.  S.  Army, 
and  Sxall-Arhs,  by  Qbs.  P.  V.  Hagxbb,  V.  S.  Army. 

Gnn'boat,  a  war-vessel  of  relatively  small  dimensions, 
Dsnally  propelled  by  steam  and  carrying  a  small  number 
of  guns,  often  of  heavy  calibre.  Ounboats  are  of  especial 
service  on  rivers  and  for  in-shore  duty,  such  as  blockading 
service  andthelike.  Theyaroof  late  constructed  by  nearly 
every  naval  power  of  any  importance.  (See  Naval  Archi- 
TECTCRE,  by  Con.  T.  D.  Wiusos,  U.  S.  N.) 

Gan-Cotton.  See  Explosives,  by  Geh.  H.  L.  Abbott, 
U.  S.  Army.     For  chemical  properties,  see  Pyroxtlix. 

Gnndnck',  a  river  of  Hindostan,  rises  at  the  foot  of  the 
Dbwalagiri,  and  flows  into  the  Qanges  opposite  Patna. 

Gnndwa'nSt  a  former  province  of  Central  India,  now 
mostly  contained  in  the  Nftgpur  or  Nagpore  district.  It 
takes  its  name  from  tfae  &o^^l■  (which  see),  one  of  the  most 
important  of  the  native  races.  Their  portion  of  this  high- 
land region  is  almost  entirely  a  wild  jungle.  (See  Nao- 
foeb.) 


Gun-Making.    See  ORDSAircB,  by  Capt.  R.  P.  Par- 
noTT. 
Gan'nel « or  Bnt'terflsh,  a  name  given  to  oertain  small 


The  Spotted  (European)  Gunnel. 


eel-like  marine  flshes  of  the  blenny  family,  found  often  in 
tide-pools  and  under  seaweed  along  the  shore.  Among  the 
speoies  are  Marmtoidet  mucroHattu  of  the  Atlantic  coast  of 
the  U.  S.,  and  the  Murxnoidet  Gunnelliu  of  Europe.  Tboy 
are  covered  with  a  surprising  quantity  of  mucus,  and  are 
oanght  for  fish-bait.  They  aro  very  active  in  their  move- 
ments. 

Gnn'nery,  as  a  science,  treats  of  the  motion  of  pro- 
jectiles from  firearms.  An  eminent  foreign  writer  divides 
the  subjeot  into  interior  and  exterior  ballistics,  the  former 
relating  to  the  motion  inside  of  the  piece,  the  latter  outside 
of  it.  This  artiele  refers  to  the  latter  division  of  the 
subject. 

The  line  dewribed  by  a  projectile  in  motion  is  called  its 
trajtctory.  The  earliest  idea  of  a  trajectory  was,  that  it 
was  composed  of  two  straight  lines  and  an  intermediate 
curve,  supposed  to  be  a  circle.  In  1537,  Nicholas  Tartoglia 

Knblished  in  Venice  a  work  called  A'ova  Scientia,  in  which 
e  claimed  that  no  portion  of  a  trajectory  was  a  straight 
line.  He  invented  the  gunner's  quadrant  for  measuring 
the  angle  of  elevation  of  a  firearm,  and  showed  that  the 
elevation  oorresponding  to  the  greatest  range  is  45°.  One 
hundred  years  later  Oailileo  claimed  from  the  law  of  falling 
bodie*  that  a  trajectory  was  a  parabola.  One  hundred 
years  after  Oalileo,  Newton  showed  that  when  tho  resist- 
ance of  the  air  was  considered,  a  trajectory  was  far  from 
being  a  parabola ;  that  its  two  branches  were  dissimilar ; 
and  that  the  descending  branch,  if  prolonged,  would  be  a 
straight  line.  In  1742,  Robins  published  his  A'eu  Prin- 
eipUi  of  Onnnery,  and  was  the  first  person  to  plaoe  the 
subjeot  on  a  soientiflo  basis.  He  determined  by  actual 
experiment  the  density  of  gases  in  a  firearm,  and  the  pres- 
sure which  they  exert  on  a  projeotile.  He  invented  the 
ballistic  pendulum,  and  by  means  of  it  measured  the  ve- 
loeity  witn  which  a  projectile  leaves  its  piece ;  and  in  this 
way  showed  the  great  disparity  between  a  parabola  and 
the  real  tnqectory.  He  also  showed  by  experiment  that 
the  revolution  of  a  projectile  around  one  of  its  points,  com- 
bined with  the  resistance  of  the  air,  caused  it  to  deviate 
fVom  its  true  path ;  and  finally,  he  pointed  out  the  great 
advantage  to  oe  derived  from  nsing  the  rifie  with  oblong 
projectiles,  thereby  foreshadowing  the  great  Improvements 
of  modem  gunnery.  Hutton  and  certain  distinguished 
French  artillerists  improved  the  ballistic  pendulum,  and 
used  it  with  the  gnn  pendulum  to  develop  a  true  knowledge 
of  gunnery,  particularly  that  relating  to  the  laws  govern- 
ing that  most  important  element,  the  resistanoe  of  the  air. 
The  spiral  grooves  of  the  rifle,  which  contribute  so  much 
to  increase  the  range  and  accuracy  of  projectiles  by  ena- 
bling us  to  use  oblong  projectiles,  were  first  used  in  the  six- 
teenth century,  but  it  is  only  within  the  past  thirty  or  forty 
years  that  their  true  value  has  been  reahxed,  and  that  they 
have  been  brought  into  general  use  for  military  purposes. 
At  the  present  day  the  U.  S.  is  the  only  nation  of^any  mil- 
itary importance  that  employs  smooth-bored  cannon.  The 
forces  which  act  on  a  projectile  to  determine  the  form  of  its 
trajectory,  are— the  propelling  force  of  the  powder,  which 
acts  to  move  it  in  a  straight  line;  the  force  of  gravity, 
which  draws  it  toward  the  earth ;  and  the  resistance  of  the 
air,  which  impedes  its  motion  and  diminishes  its  range. 
If  tho  first  and  second  of  these  forces  only  are  considered, 
the  trajectory  >n  vaciw,  from  the  well-known  laws  of  me- 

9 
chanios,  is  a  parabola,  and  its  equation  is  y  =  x  tan  4  ~  ^  • 

„.  ^  .  .  In  this  eqaation  « is  the  height  of  any  point  of 
K'cos'*  1  » 

the  curve  above  a  horizontal  line  drawn  through  the  mus- 
ile  of  the  piece ;  z  is  the  horiiontal  distance  of  the  same 
point  from  a  vertical  line  drawn  through  the  musxle;  ^ 
the  angle  which  the  axis  of  the  bore  makes  with  the  hori- 
lon,  or  angle  of  fire ;  F  the  initial  velocity ;  and  g  the  force 
of  gravity.  When  the  resistance  of  the  air  is  introduced 
Into  this  equation,  it  becomes  of  such  form  that  the  ablest 
mathematicians  have  been  unable  to  solve  it  perfectly. 
Capt.  Didion,  formerly  professor  of  gunnery  of  the  artil. 
leiy  school  at  Mots,  gives  the  tnyeotory  in  air  as  follows— 
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tJ».;  y  — X  tan  f  —  ^.  -r^ -r- .  £,  whieb  diff«n ftom  the 

2  K'eos'^ 
equation  of  a  parabola  by  the  qnaiitity  B,  vhicb  ii  a  faoo- 
tion  of  the  velooity  of  the  projectile  and  the  reeiitanoe  of 
the  air  tn  it.  Valae«  of  B  for  all  reeietancea  and  velocities 
likely  to  arise  in  practice  may  ba  found  in  tabulated  form 
in  the  course  of  ordoanee  and  gnnnery  as  taught  at  the 
IT.  8.  Military  Academy,  and  in  Capt.  Didion's  work,  Tmitt 
BallUtiqnt,  to  wbieh  the  student  is  referred  for  a  full  ex- 
position of  the  subjeet. 

The  things  to  be  considered  in  the  movement  of  projec- 
tiles are  the  inittai  vtloeitj/,  or  velocity  at  the  mntile  of  the 
Sieoe;  the  nmaimng  oelodtg,  or  velocity  at  any  point  of 
ight ;  the  terminal  vtloeitj/,  or  velocity  with  which  it  strikes 
the  ol^eot ;  the  final  veloeitg,  or  velocity  which  a  projectile 
will  finally  have  when  allowed  to  drop  freely  in  the  air  un- 
til the  resistance  of  the  air  and  the  accelerating  foroe  of 
gravity  became  equal ;  the  range,  or  distance  passed  over ; 
the  angle  of  fire,  or  angle  which  the  axis  of  the  piece  make* 
with  the  horison ;  and  the  angle  of/all,  or  the  angle  which 
the  tangent  to  the  trajectory  makes  with  the  horison  at  the 
point  of  fall.  The  following  general  deductions  are  made 
from  the  equation  in  raeuo,  and  to  a  certain  extent  are  ^>- 
plicable  to  movements  in  air: 

lit.  The  grealett  range  ie  obtained  with  an  angle  of  JiSf; 
anjr  otKer  range  can  ie  ohtainei  <et(A  two  angUt  of  fire;  and 
variatione  in  the  anglea  of  fire  produce  leee  variation  in  range 
ae  the  former  approaches  j^°, 

2d.  With  the  tame  angle  of  fire  the  rangee  are  proportional 
to  the  eqmaree  of  the  velocities,  and,  reeiproealbf,  the  veloeitiet 
are  proportional  to  the  eqmare  roote  of  the  rangee, 

3d.  The  veloeilg  of  a  pngeetile  variee  in  different  pointe 
in  ite  flight,  depending  on  ite  height  above  (A«  muzzle  of  the 
piece.  It  ie  leaet  at  the  huheet  point  or  sitmitl,  and  equal 
at  any  other  (wo  pointe  cut  by  the  eame  horiMonlal  plane, 

4th.  Thetimetf  flight  for  an  angle  of  fire  of  4S'ieeqHal  to 
the  tquare  root  of  the  quotient  of  the  raamdivided  by  one-haff 
the  force  of  granitg;  or  for  a  praotioal  rale>  it  may  b«  said 
to  he  equal  to  one-fourtk  of  th»  equare  not  of  ih»  range  ex- 
preeeed  in  feet. 

6th.  The  angle  of  fall  ie  equal  to  lh«  angle  offiremtaeured 
in  oppoeite  direetione. 

The  velocity  of  a  proJeetUe  is  determined  experimentally 
by  aseertaining  the  time  it  takes  for  it  to  pass  between  two 
points  a  short  distance  apart,  and  dividing  this  distance 
by  the  ascertained  time.  This  distance  generally  selected 
is  100  feet,  and  the  time  is  measured  by  the  rupture  by 
the  projectile  of  an  electric  current  passing  through  each 
point  and  connecting  with  a  delioate  time-keeper.  For 
this  simple  application  of  electricity  the  science  of  gunnery 
is  indebted  to  Wheatstone.  The  delicacy  of  the  numerous 
instruments  using  electricity  now  employed  is  so  great  that 
the  Telocity  of  the  projectile  at  different  points  of  its  pas- 
sage along  the  bore  of  a  gun  has  been  aoonrately  meas- 
ured. The  following  table  of  initial  velocities  has  been 
obtained  by  this  means  for  the  various  firearms  in  use  in 
the  U.  S.  serriee: 


Army  revolver _ 

Army  carbine 

Array  musket 

S-in.  fleld-gun  (rifle) 

4Hn.  aleRe.gun  (rifle) 

IUd.  Bodman  gun  (smooth)... 


12-ln.  rifle  gun  (Krupp).. 


Ch«lf6. 


grtim*.      poanda. 


30  grs. 
85  gr«. 
70  m. 
1  lb. 
mba 
100  Iba. 


ISO  Ibe. 


2S0  gre. 
405  gn. 
405  grs. 
9  Itu. 
ISilbs. 
460  lbs. 


666  lbs. 


tat  lo  MOOIUU. 


6S0ft. 
1120  ft. 
1850  a 
1232  ft. 
1303  ft 
1520  ft. 


i4«ort. 


It  is  found  in  practice  that  the  initial  velocity  is  affected 
by  a  change  in  the  diameter  and  length  of  the  bore,  by  the 
weight  of  the  projectile  and  its  windage,  by  the  weight  of 
the  powder,  and  the  siie,  form,  and  density  of  its  grains, 
and  the  quality  and  proportion  of  the  materials  of  which 
they  are  made.  The  form  of  the  chamber  and  position  of 
the  vent  are  also  found  to  have  a  certain  effect  on  the 
velocity. 

Everything  else  being  equal,  the  initial  velocities  from 
two  different  charges  of  powder  and  weights  of  projectile 
will  vary  nearly  in  direct  proportion  to  the  square  root  of 
the  weights  of  the  powder,  and  indirectly  in  proportion  to 
the  square  root  of  the  weights  of  the  projectiles.  Knowing, 
therefore,  the  veloeity  for  any  particular  charge  of  powder 
and  weight  of  projectile,  as  in  the  foregoing  table,  the  ve- 
locity for  any  other  charge  and  projectile  in  the  same  gun 
may  be  determined  by  simple  proportion.  If  the  length 
of  bore  varies,  it  is  found  that  the  velocity  will  vary  nearly 
directly  as  the  fourth  root  of  the  length.  These  laws  are 
empirical,  and  are  only  true  within  certain  limits,  which 
limits  embrace  most  of  the  eases  likely  to  arise  in  practice. 


More  acenrata  but  elaborate  fbrmnlas  for  initial  veloeity 
may  be  found  in  special  treatiaee  on  gunnery. 

Beeietance  of  the  Air. — The  resistance  of  the  air  variM 
with  the  form,  sise,  and  velocity  of  the  projectile,  and  to  a 
certain  extent  with  the  state  of  the  atmosphere.  Were  air 
incompressible  like  water,  it  would  offer  a  resistance  to  a 
projectile  in  proportion  to  the  square  of  the  veloeity;  being 
acompreseibfe  medinm,  it  offers  a  resistanoe  which  increases 
in  a  ratio  depending  on  both  the  square  and  cnlie  of  the  ve- 
locity. The  following  formula,  deduced  by  Piobert  from  the 
experiments  of  Hntton,  has  t>een  found  to  give  the  resist- 
anoe   of   the  air  with    great  aeenracy — ^vis. :   e  =•  AmR' 

I  1-I-—  Ic*;  in  which  pis  the  resistanoe  ofthe  air  ia  pounds; 

A  is  the  resistance  in  pounds  on  a  square  foot  of  the  cros;- 
sectioo  of  a  projectile  moving  with  a  velocity  of  one  foot; 

V  is  the  velocity;  and  r  is  a  linear  quantity  depending  on 
the  Telocity,  and  for  ordinary  velocities  is  1427  feet.  For 
spherical  projectiles  A  =  0.000514;  for  the  ordinary  oblong 
projectile  with  the  ogival  point,  according  to  the  earefid 
experiments  of  Capt.  Prince,  U.  8.  ordnance  department, 
A  =  0.0004192.  In  other  words,  the  preeeure  of  the  air  it 
about  one-fourth  greater  on  the  apherieal  than  on  the  pointed 
form  of  projectile.  The  pressure  of  the  air  on  a  iS-ineh 
shot  moving  with  a  velocity  of  1600  feet  is  fonnd  by  this 
formula  to  be  2865  pounds.  The  power  of  a  projectile  in 
motion  to  overcome  the  resistance  of  the  air  is  directly  in 
proportion  to  its  weight,  divided  by  the  ciuss-section  op- 
posed to  the  air.    Let  2e  represent  this  power  in  any  pro- 

p 
jeotile ;  we  have  2e  —  -; — ^,  in  which  P  is  the  weight,  and 

B  the  radius  of  the  oross-section.  The  value  of  e  is  an  im- 
portant element  in  all  equations  of  trajectories  in  air,  and 
the  study  of  it  shows  tnat  large  and  dense  projectiles  will 
have  a  greater  range  than  small  and  light  ones,  and  that 
oblong  projectiles  will  have  a  gretkter  range  than  those  of 
spherical  form. 

The  expression  for  calculating  the  remaining  veloeity 
of  a  projeotile  after  passing  over  a  certain  distance  is 
Vr 

V  = >  in  which  e  is  the  remaining  velocity  at 

{r+r)e^~r 
the  distance  x;  Kthe  initial  velocity;  s  =  2.718;  and  r  — 
1427,  and  e  as  before  given.    The  loss  of  veloei^  in  a  15- 
ineh  round  shot  and  a  12-inch  rifle  shot  will  be  as  follows : 


U-IaoknniiAiliol. 

IMseh  oUoDs  alM. 

500  yards. 
1000  yards. 
2000  yards. 

185  feet. 
835  feet. 
mteeU 

48  feet. 
90  feet. 
172  feet. 

The  shape  of  the  forward  part  of  an  oblong  projectile  exer- 
cises a  certain  influence  in  modifying  the  resistance  of  the 
air.  The  form  found  to  exparienee  the  least  resistance,  and 
the  one  now  generally  employed  for  all  rifle  projectiles,  is 
known  as  the  ogival.  In  profile  it  is  made  up  of  the  area 
of  two  circles  tangent  to  the  sides  of  the  projeotile  and 
meeting  in  a  point.  The  point  may  be  very  considerably 
rounded  or  flattened  witfaont  materially  increasing  tbe 
resistance  of  the  air.  Oblong  solid  shot  are  now  mad* 
about  two  and  a  half  calibres  or  diameters  long,  and  shells 
are  about  three  calibres  long. 

That  a  projectile  may  not  deviate  from  its  true  path,  the 
resultant  of  the  resistance  of  the  air  upon  it  must  pass 
through  its  centre  of  inertia,  and  be  constantly  tangent  to 
the  trajectory  throughout  the  fiight.  These  conditions  can 
only  be  fulfilled  by  a  perfectly  homogeneous  spherical  pro- 
jeotile that  moves  through  the  air  without  rotation,  and  are 
such  OS  will  seldom  if  ever  occur  in  practice.  This  fact 
explains  the  general  want  of  accuracy  in  the  flight  of 
round  projectiles.  The  question  i»  frequently  asked, "  Why 
do  rifle  projectiles  have  greater  range  and  aocuracy  of  flight 
than  those  from  smooth-bored  guns  ?"  There  are  two  rea- 
sons for  this:  (1)  By  means  of  the  spiral  or  riSe  groove! 
in  the  gun  the  projectile,  if  oblong,  has  a  rapid  rotary  mo- 
tion around  its  long  axis,  and  is  thus  given  the  necessary 
stability  to  pass  through  the  air  in  the  diieotion  of  its  least 
resistance  from  the  air.  (2)  The  rifle  motion  distributes 
the  deviating  forces  symmetrically  around  the  direction  of 
flight,  and  thereby  neutralizes  their  effects.  A  rifle  musket 
bullet  revolves  at  the  start  about  736  times  per  second, 
while  a  12-inch  rifle  cannon  projectile  revolves  about  30 
times  per  second.  The  force  expended  in  giving  a  projee- 
tile  its  rifle  motion  will  be  measured  by  tbe  velocity  of  the 
centre  of  gyration.  In  tbe  present  .46-ealtbre  servioe  rifie 
the  forces  of  translation  and  rotation  are  to  each  ather  as 
1400  to  60.  A  round  projeotile  from  a  smooth-bored  gun 
rotates  from  two  causes — vis.  by  bounding  along  the  bore 
in  consequence  of  windage,  and  by  taking  up  motion  around 
its  centre  of  gravity  when  that  centre  does  not  ooineida 
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vith  the  oentre  of  forae.  Haring  rotation,  it  ia  easy  to  lee 
that  the  portioiu  of  the  snrfaoe  moring  in  the  direetion  of 
Sight  impinge  on  the  air  with  greater  forae  than  those  on 
the  opposite  fide,  which  are  moTing  in  an  opposite  diree- 
tion, and  that  the  projectile  will  be  deviated  from  the  side 
which  moves  the  more  rapidly.  In  the  case  of  an  eooentrlo 
spherical  projectile  the  moTement  of  the  front  snrfaoe  will 
Ira  towards  the  side  on  which  the  oentre  of  gravity  is  situ- 
ated, and  the  deviation  will  be  in  the  same  direction.  In 
other  words,  the  deviation  of  eocentrie  spherical  projectiles 
will  be  in  the  direction  of  the  position  of  the  centre  of 
gravity  in  the  gnn,  and  its  amonnt  will  be  in  a  certain  pro- 
portion to  the  distance  of  the  centre  of  gravity  from  the 
axis  of  the  bore.  If  the  centre  of  gravity  is  above  the  axis 
and  in  the  plane  of  fire,  the  range  will  be  increased ;  if  be- 
low the  axis,  it  will  bo  shortened.  This  law  of  deviation 
has  been  cotafirmed  by  numerons  experiments. 

An  oblong  rifle  projectile  moves  uroagh  the  air  with  its 
long  axis  parallel  to  itself.  The  trajectory,  however,  being 
enrved,  the  under  surface  of  the  projectile  is  brought  in 
contact  with  the  air  in  the  descending  branch,  and  there  is 
an  effort  to  raise  the  point  and  depress  the  base  of  the  pro- 
jectile, or,  in  other  words,  to  rotate  it  around  a  short  axis. 
The  result  of  the  efforts  to  rotate  the  projectile  aronnd  the 
long  and  short  axis  at  the  same  time  will  be  to  deviate  the 
point  to  the  right  or  left,  as  the  ri&e  motion  is  with  or  con- 
trary to  the  hands  of  a  watch  as  seen  by  the  person  firing  the 
gun.    (On  this  subject  see  Otrosoopc,  by  J,  O.  Bar»aiu>.) 

Ouns  both  large  and  small  are  usually  grooved  to  the 
right,  or  in  the  direction  of  the  hands  of  a  watch.  The 
point  of  the  projectile  in  these  cases  will  move  to  the  right, 
bringing  the  left  side  slightly  oblique  to  the  air,  and  con- 
sequently produce  a  deviation  to  the  right.  This  peonliar 
deviation  is  called  "  drift,"  and  increases  in  a  greater  ratio 
than  the  distance  which  distinguishes  it  ftom  the  deviation 
produced  by  an  error  in  sighting  a  gun.  Two  rifles  with 
opposite  twists  have  been  Sied  at  the  Springfield  Armory 
at  a  distance  of  600  yards  in  oalm  weatner,  and  the  shots 
carefully  noted.  The  musket  with  a  right-hand  twist  gave 
a  mean  drift  to  the  right  of  18  inches,  while  the  one  with  a 
left-hand  twist  gave  a  mean  drift  to  the  left  of  19  inches. 
At  100  yards  the  drift  of  a  musicet  projectile  will  not  ex- 
ceed 2  inches,  while  that  at  1000  yards  exceeds  IS  feet. 

The  deviating  effect  of  the  wind  is  an  important  element 
to  bo  considered  in  the  movement  of  projectiles,  more  par- 
ticularly on  account  of  its  varying  and  uncertain  character. 
The  effect  will  be  the  least  on  heavy  projectiles  moving  with 
high  velocities.  A  fresh  wind  blomng  across  the  range  of 
a  rifle  muslcet  ballet  will  cause  it  to  deviate  from  1^  to  7 
bet  in  a  distance  of  500  yards,  and  in  a  distance  of  1000 
yards  from  14  to  28  feet.  The  rotation  of  the  earth  has 
the  effect  to  make  all  projeotiles  flred  in  the  northern  hemi- 
sphere deviate  to  the  right  of  the  point  ^med  at,  and  those 
flred  in  the  southern  hemisphere  to  deviate  to  the  left. 
This  cause  of  deviation  is  only  appreciable  in  very  long 
ranges,  and  is  never  considered  in  practice. 

To  aim  or  point  a  flrearm  ia  to  give  it  snob  elevation  and 
direetion  that  the  projeotile  shall  strike  its  object.  The 
(tii«  o/  ligkt  joins  the  iVont  and  rear  sights  of  the  pieee  and 
the  object ;  the  line  o/JIrt  is  the  axis  of  the  bore  prolonged ; 
the  anglt  of  tight  is  the  angle  included  between  the  line  of 
sight  and  the  horiton;  ue  angle  of  fire  is  the  angle 
which  the  line  of  fire  makes  with  the  horison ;  the  plane 
of  tight  is  the  vertical  plane  containing  the  line  of  sight ; 
the  plane  of  fire  is  the  vortical  plane  containing  the  line  of 
fire.  The  most  distant  point  wnere  the  lowest  or  fixed  line 
of  eight  on  a  firearm  intersects  the  trajeetory  is  called  the 
natural  point  blank,  and  the  distance  from  the  muzzle  to 
this  point  ia  called  the  natural  point  blank  dietauce.  The 
English  definition  of  point  blank  is  that  point  where  the 

{trojectile  strikes  the  ground,  the  axis  of  the  piece  being 
aid  horizontally  and  at  tho  usual  height  above  the  ground. 
Having  by  means  of  the  lines,  etc.  here  described  given  the 
proper  direction  in  aiming,  it  is  necessary  to  give  more  or 
less  elevation  to  the  piece  to  strike  the  object.  This  infor- 
mation can  be  obtained  from  a  table  of  fire,  which  gives 
the  range,  time  of  fiight,  etc.  for  each  degree  and  part  of  a 
degree  of  the  elevations  likely  to  be  required  in  service. 
These  tables  may  be  made  from  direct  experiment,  or  be 
calculated  by  Sidion's  formoUe,  which  are  found  to  answer 
well  for  the  purpose. 

Rapidity  of  fire  depends  on  the  site  of  the  gnn,  the  man- 
ner of  loading,  as  at  the  muszle  or  breech,  the  construction 
of  the  carriage,  etc.  A  magazine  small-arm  can  be  fired, 
but  without  careftil  aim,  about  one  shot  per  second  for  the 
number  of  cartridges  contained  in  the  magazine.  A  single 
breech-loader  can  be  fired  abont  one  shot  in  tliree  seconds. 
The  Oatling  gun  can  be  flred  about  400  shots  per  minnte. 
Field  guns  can  be  discharged  from  two  to  four  times  per 
minute ;  heavy  sea-coast  guns  require  Irom  one  to  two  min- 
utes for  each  discharge. 


All  artillery  firing  is  divided  into  horieonlal  fire  and  ver. 
Heal  fire,  the  former  being  at  low  and  the  latter  at  high 
angles  of  elevation.  A  fire  is  said  to  be  direct  when  it  bits 
its  object  at  the  first  impact ;  it  is  a  ricochet  fire  when  it 
strikes  the  object  after  one  or  more  rebounds  on  land  or 
water.  A  rolling  fire  is  a  particular  case  of  ricochet  fire 
when  the  axis  of  the  piece  is  placed  nearly  parallel  to  the 
ground ;  and  a  plunging  fire  when  the  object  is  sitnated 
much  below  the  level  of  the  pieoe.  A  direct  fire  is  import- 
ant when  great  penetration  la  required,  as  against  armor- 
clad  vessels,  ana  in  oases  where  the  nature  of  the  inter- 
mediate surface  does  not  ensure  a  regular  rebound.  The 
greateat  angle  under  which  a  round  projectile  will  ricochet 
depends  upon  the  penetrability  of  the  surface  struck.  On 
ordinary  ground  this  angle  will  not  exceed  IS",  and  on 
smooth  water  it  will  not  much  exceed  8°.  If  the  water  be 
rough,  very  little  dependence  can  be  placed  on  the  regu- 
larity of  the  rebound.  Artillerists  divide  ricochet  firing 
into  tb«  fiaUened,  when  the  angle  of  fall  is  between  2'  and 
4°,  and  eurvated,  when  it  is  between  6°  and  15'. 

The  projeotile  wbieh  has  the  flattest  trajectory  and  least 
deviation  ftvrn  the  true  tn^eetory  has  the  greatest  chanoe 
of  hitting  its  objeot  if  the  piece  he  properly  aimed.  The 
mean  deviation  of  the  service  rifle  bullet  at  distances  of 
500  and  1000  yards  is  about  oue  and  three  feet  respectively. 
Rifle  cannon  projectiles  preserve  their  accuracy  at  greater 
distances,  increasing  with  their  size  and  velocity.  Accu- 
racy of  fire  is  properly  determined  by  firing  a  certain  num- 
ber of  shots  with  an  unvarying  aim  at  a  target  placed  at 
the  given  distance.  The  mean  distance  of  the  snot-holes 
f^m  the  oentre  of  the  group  is  termed  the  mean  deviation 
for  that  distance.  For  sporting  rifics,  however,  accuracy 
of  fire  is  generally  measured  by  the  elHng  or  sum  of  the 
distances  of  eaoh  shot-hole  from  the  point  aimed  at.  In 
military  small-arm  firing  aocnracy  of  fire  is  measured  by 
the  number  of  shots  which  strike  in  certain  portions  of 
the  target;  for  instance,  a  certain  space  around  the  centre 
point  of  the  target  i;  called  the  "bull't  eye,"  and  encfa  shot 
that  hits  In  this  space  counts  4  points;  a  certain  space 
around  the  bull's  eye  is  called  the  "  rentre,"  and  each  shot 
that  strikes  in  it  counts  S  points;  the  remaining  portion 
of  the  target  is  called  the  "  outer,"  and  each  shot-hole  made 
in  it  counts  2  points.  A  shot  missing  the  target  eounts  0. 
The  maximum  number  of  points  is  when  all  are  in  the 
bull's  eye. 

Before  a  firearm  can  be  properly  aimed  at  a  distant  ob- 
ject its  distance  must  be  approximately  known.  Various 
instruments,  known  as  "telemitres,"  plane  tables,  etc.,  have 
been  devised  for  measuring  distances  for  the  military  ser- 
vice, some  of  them  very  simple  and  accurate  in  tbcir  op- 
eration. The  most  reliable  plan,  however,  is  to  cultivate 
the  judgment  through  the  eye. 

Military  projectiles  are  either  loh'd  that,  ehelle,  or  com 
that.  Solid  shot  are  now  but  little  employed  in  warfare, 
except  in  large  smooth-bored  cannon,  when  they  are  in- 
variably of  spherical  form.  Shells  contain  more  or  less 
powder  as  a  bursting  charge.  When  employed  against 
armor-plates  they  are  made  of  oast  steel  or  chilled  cast 
iron,  and  have  very  thick  sides.  As  the  heat  generated  on 
striking  the  object  is  sufficient  to  ignite  the  bursting  charge, 
these  projectiles  have  no  fate,  and  are  known  as  "  blind 
shells.  A  "  live  shell,"  not  being  intended  to  penetrate 
very  resisting  objects,  is  longer  than  a  blind  shell,  and  has 
thin  sides,  which  give  it  capacity  for  a  large  bursting 
charge,  which  is  ignited  by  a  time  or  pcreussion  fuze. 
Shrapnel  are  a  species  of  case  shot,  or  thin  shells,  contain- 
ing a  small  bursting  charge  and  a  large  number  of  small 
roand  projectiles  made  of  iron  or  lead.  By  means  of  a 
properly  regulated  timo-fuze  the  shrapnel  is  made  to  burst 
in  front  of  and  near  its  object.  Tho  contained  projeotiles, 
being  but  slightly  dispersed  by  the  bursting  charge,  are 
oarried  forward  against  the  object  with  a  velocity  which 
the  shrapnel  had  when  It  burst.  Canieter  and  grape  shot 
are  species  of  case  shot  which  begin  to  disperse  at  the 
muzzle  of  the  pieoe.  They  are  effective  at  short  distances 
only,  while  shrapnel  are  effective  at  nearly  all  distances. 
(Consult  Diniox,  Trailt  de  Balittique ;  HClik,  Traitt  de 
Balietique/  Behtox,  Ordnance  and  Ounneri/.) 

J.  G.  Beitton. 

Gnn'lir  [Bengalee]  Bag,  a  sack  made  of  jute,  and  used 
for  oovering  cotton-bales  and  as  bags  for  wheat,  riee,  oof- 
fee,  pepper,  saltpetre,  and  many  other  commodities.  Ounny 
eloth  IS  manufactured  chiefly  in  Soath-eostem  Bengal. 
But  little  machinery  is  used  in  the  business,  whieh  employs 
vast  numbers  of  people  during  their  leisure  from  other  em- 
ployments. The  work  is  very  largely  domestic  in  chanw- 
ter.  Immense  quantities  an  exported  to  ail  parts  of  the 
globe.  When  worn  oat,  the  material  makes  a  good  stock 
for  wrapping-paper. 

Ganplain',  tp.  of  Allegan  co.,  Mich.    Pop.  2238. 
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GUNPOWDER. 


Gun'powder  ia  no  ezplosire  (ubsUnoe  formed  by  tb« 
intimate  meobanical  mixture  of  nitre,  sulphur,  and  obar- 
oool.  It  is  principally  used  in  firearms  and  for  mining; 
for  the  latter  purpose,  hoirerer,  it  bas  of  late  years  been 
superseded  to  a  considerable  extent  by  gun-cotton,  dyna- 
mite, and  other  substances  of  very  great  explosive  power. 
The  knowledge  of  the  combustible  nature  of  a  mixture  of 
nitre,  sulphur,  and  charcoal  is  of  very  great  antiquity; 
some  writers  place  it  antecedent  to  the  Christian  era.  Gun- 
powder is  known  to  have  been  employed  in  China  in  the 
ninth  century  to  propel  rockets;  and  in  the  early  part  of 
the  fourteenth  century  it  was  first  employed  in  firearms. 
The  idea  of  employing  gunpowder  as  a  propelling  power 
for  projectiles  is  popularly  ascribed  to  an  accident  which 
occurred  to  Berthold  Schwartz,  a  monk  of  Fribourg,  in  1.330, 
but  it  was  not  until  the  sixteenth  century  that  it  came  into 
general  use  in  warfare.  The  earliest  known  proportion  of 
the  ingredients  of  gunpowder  corresponds  nearly  to  those 
of  the  best  powders  of  the  present  day,  as  well  as  those 
o&lled  for  by  the  theory  of  combining  equivalents — vii. : 

By  atomic  theory 74.M  nltis,  13.51  charcoal,  11.85  sulphur. 

For  U.S.  military  service.76.         "     14.  "        10.  " 

For  sporting 78.        "     12.  "        10.  " 

For  blasting 62.        «     18.  "        20.  » 

In  blasting  powder  the  pronprtion  of  nitre  is  reduced,  to 
make  it  cheap ;  the  residuum  from  the  incomplete  oombas- 
tion  that  follows  a  variation  of  the  proportions  from  those 
called  for  by  the  atomic  theory  being  not  so  objectionable 
in  mining  as  in  firearms.  A  very  strong  and  cheap  powder 
oan  be  made  by  substituting  nitrate  of  soda  for  nitrate  of 
potassa  or  nitre,  but  as  it  bos  a  strong  aESuity  for  moisture. 
It  will  not  retain  its  strength  for  a  length  of  time. 

The  most  important  ingredient  in  powder  is  the  Mttre,  or 
taltpetrt,  a  substance  composed  of  nitric  acid  and  potassa. 
The  principal  source  of  the  supply  of  this  mineral  is  the 
East  Indies,  where  it  occurs  as  an  effioresoeaoe  on  the  sur- 
face of  the  ground.  In  the  condition  in  whioh  it  is  im- 
ported it  is  called  rough  taltpetrt,  and  oontains  a  consider- 
able quantity  of  the  cnlorides  of  potassium  and  sodium  or 
common  salt.  These  dre  separated  at  the  powder-mills  by 
the  process  of  refining.  Nations  whose  supplies  of  nitre 
are  cut  off  during  war  are  mainly  dependent  on  artificiid 
nitre-betUf  as  was  the  case  during  the  French  Hevolution 
and  in  the  Confederacy  during  the  late  war  in  this  country. 
These  beds  arc  formed  of  a  oolleotion  of  earth,  oaloareous 
matter,  mortar  from  stables,  and  animal  products,  such  a* 
blood,  nrine,  etc.  It  may  also  be  made  from  the  nitrate  of 
soda,  an  extensive  natural  product  of  this  continent,  and 
the  chloride  of  potassium. 

Charcoal  for  gunpowder  is  obtained  by  distilling  the 
lighter  kinds  of  wood  in  iron  retorts.  The  woods  most  in 
nse  in  this  country  are  willow  and  poplar;  in  Europe  the 
eommon  and  black  alder,  with  the  exception  of  Russia, 
where  the  lohite  birch  is  the  principal  wood.  The  sticks 
should  be  of  small  size,  about  one  incn  in  thickness  for  mili- 
tary powder,  while  still  smaller  sticks  or  twigs  are  em- 
ployed in  sporting  powders.  The  wood  should  bo  cut  in 
the  spring  when  filled  with  sap,  that  the  bark  may  be  peeled 
off  easily,  and  it  should  be  well  seasoned  before  charring. 
The  quality  of  charcoal  for  powder  depends  on  the  heat  of 
distillation.  If  it  be  about  1800°  F.,  or  sufllcient  to  drive 
off  all  the  volatile  matters  in  six  hours,  the  result  is  black 
charcoal.  If  the  heat  be  about  500°  F.,  or  only  sufSoient 
to  drive  off  the  volatile  matters  in  twelve  hours,  the  result 
is  a  broati  charcoal.  Brown  eharooat  makes  a  stronger 
and  more  inflammable  powder  than  blaok  charcoal,  but  it 
is  a  powder  more  liable  to  absorb  moisture,  and  cannot  bo 
so  well  preserved.  Blaok  charcoal  is  generally  employed 
for  military  powders  in  Europe,  and  brown  in  this  eonntry. 
Sulphur  is  mostly  obtained  from  Sieily,  where  it  oocurs 
as  a  volcanic  product.  It  is  imported  in  a  orude  state,  con- 
taining some  is  or  8  per  oent.  of  earthy  matter.  It  may  be 
obtained,  but  not  so  cheaply,  in  this  country  from  metallio 
ores.  Fur  powder,  crude  sniphar  is  purified  by  distillation 
and  afterwards  pulverized  in  a  mill.  The  flowers  of  sol- 
pfaur  produced  by  sublimation  contain  more  or  less  sul- 
phurous and  sulphuric  acids,  and  are  consequently  not 
suited  to  the  manufacture  of  powder.  The  tests  for  sulphur 
as  a  suitable  ingredient  for  gunpowder  are — Ist,  burning  a 
small  quantity  on  porcelain,  when  the  amount  of  residuum 
should  not  exceed  0.26  per  cent. ;  2d,  boiling  with  water 
and  testing  with  blue  litmns^aper,  whioh  it  should  only 
very  feebly  redden.  Prof.  Bloxam  states  "  that  sulphur  is 
valuable  as  an  ingredient  in  gunpowder  on  account  of  the 
low  temperature  (5S0°  F.)  at  which  it  inflames,  thus  facili- 
tating the  ignition  of  the  powder.  Its  oxidation  by  salt- 
Eetre  appears  also  to  be  attended  with  the  production  of  a 
igher  temperature  than  is  obtained  with  charcoal,  which 
would  have  the  effect  of  accelerating  the  combustion,  and  of 
increasing  by  expansion  the  volume  of  gas  evolved." 

The  neoessaiy  operations  in  making  gunpowder  are — (1) 


jReJiniug  and  pulverizing  the  ingredients.  The  charcoal 
and  sulphur  are  first  broken  up  in  mills  of  peculiar  con- 
struction. The  nitre  is  generally  sufficiently  pulverised  as 
it  comes  from  the  refinery.  The  charcoal  is  pulverized  by 
rolling  it  in  cast-iron  barrels  with  zinc  balls.  The  same 
method  is  pursued  with  sulphur,  except  that  the  barrel  is 
made  of  leather  stretched  over  a  wooden  frame. 

(2)  The  second  operation  is  incorporation,  the  object  of 
which  is  to  bring  each  particle  of  ingredient  into  close  con- 
tact with  the  others.  The  process  consists  of  two  parts — 
mixing  the  pulverized  materials  in  a  rolling  barrel,  and 
then  grinding  them  under  heavy  cast-iron  wheels,  follow  • 
ing  each  other  in  a  circular  cast-iron  trough.  Each  wheel 
weighs  from  four  to  eight  tons,  and  both  are  joined  to  a  ver- 
tical shaft  by  a  horizontal  axle  around  which  they  turn. 
The  amount  of  mixture  varies  with  the  sine  of  the  wheel 
and  duration  of  the  operation.  In  England  the  charge  is 
50  pounds,  in  this  country  about  150  pounds;  and  the  time 
varies  from  three  to  four  hours.  In  tne  case  of  certain  fine 
sporting  powders  the  operation  is  continued  as  long  as 
twelve  hours.  This  operation  is  one  of  the  most  important 
in  the  making  of  powder,  as  the  more  thoroughly  the  in- 
gredients are  mixed  the  more  eomplete  will  be  their  com- 
bustion. 

(3)  Comprentng,  to  give  the  necessary  density  to  the 
mass  and  strength  to  resist  the  shocks  of  transportation. 
The  fragments  of  cake  as  they  come  from  the  whcol-mill 
are  broken  down  under  rollers,  and  then  spread-out  into 
layers  about  four  inches  thick,  and  separated  by  brass  | 
plates.  These  are  brought  under  a  powerful  hydraulic 
press,  which  compresses  the  layers  to  a  thickness  of  one 
inch. 

(4)  Oraining  is  the  operation  of  breaking  np  the  pressed 
cake  into  small  fragments  or  grains  for  the  purpose  of  in- 
creasing and  regulating  the  combustion.  It  is  performed 
by  passing  the  cake  between  flut«d  rollers,  and  separating 
the  fragments  thus  produced  by  sieves. 

(5)  Blazing  is  done  by  rolling  the  grains  in  a  barrel  for 
a  certain  length  of  time.  The  attrition  of  the  grains  on 
each  other  and  against  the  sides  of  the  barrel  wears  away 
tbe  sharp  corners  and  hardens  the  surfaces,  thereby  pre- 
venting the  formation  of  dnst  in  transportation.  A  high 
polish  is  sometimes  given  to  powder  by  adding  powdered 
blacklead  to  the  charge,  but  this  is  objectionable. 

(6)  Drying  has  for  its  object  to  remove  the  moisture  tbit 
is  purposely  introduced  in  the  several  stages  of  manufac- 
ture. It  is  done  by  spreading  out  the  powder  on  shelves 
in  a  room  heated  by  steam  to  a  temperature  of  140°  to 
180°  F. 

(7)  Dnttinp  has  for  its  object  to  remove  the  dnst  and 
fine  grains  which  would  otherwise  fill  up  the  interstices  and 
retard  inflammation.  It  is  done  by  means  of  fine  sieves 
and  bolting-cloths. 

The  erplon'oti  of  a  charge  of  powdir  may  be  divided  into 
three  distinct  parts — viz.  ignition,  inflammation,  and  coin- 
bvHtion.  Ignition  is  the  setting  on  fire  of  a  particular 
grain ;  inflammation  is  the  spread,  of  ignition  from  one 
grain  to  another;  and  combustion  is  tbe  burning  up  of  the 
body  of  each  grain.  The  heat  required  to  ignite  gunpowder 
is  about  573°  F.  The  friction  and  percussion  of  metals 
against  each  other  or  against  wood  will  ignite  powder,  and 
so  will  the  electric  spark.  The  velocity  with  which  the 
inflamed  gases  from  gunpowder  move  in  a  resisting  tube 
like  a  gun-barrel  was  determined  by  Bobbins  to  be  about 
7000  feet  per  second.  When  forced  to  pass  through  the 
interstices  of  a  charge  of  powder,  Piobert  concludes  that 
their  velocity  is  reduced  to  some  33  feet,  depending  on  the 
size  and  form  of  the  grains,  which  regulate  the  eiie  of  the 
interstices.  The  rate  of  inflammation  i(  found  to  be  greater 
for  large  than  small  charges,  and  for  light  than  for  heavy 
powders.  Too  much  compression  or  ramming  of  a  charge 
of  powder  retards  the  inflammation.  If  compression  be 
carried  to  the  extent  of  reducing  the  charge  to  a  single 
mass,  the  inflammation  will  be  entirely  destroyed,  and  the 
case  becomes  one  of  simple  combustion.  When  the  inflam- 
mation has  spread  to  all  of  the  grains  of  a  charge  of  powder, 
eaeh  grain  bums  progressively  from  its  surface  to  its  centre. 
The  rate  with  which  the  burning  surface  approaches  the 
centre  is  called  the  veloeitg  of  eombution,  and  is  the  same 
for  the  same  composition  and  manufaoture  of  powder, 
whatever  may  be  the  shape  of  the  grain  and  the  surround- 
ing pressure.  For  English  and  American  military  powders 
the  velocity  of  combustion  is  about  0.4  inch  per  second. 
The  nature  and  condition  of  the  ingredients,  together  with 
their  proportions  and  the  trituration  which  they  undergo  in 
manufacture,  will  cause  the  velocity  of  combustion  to  vary. 
The  density  of  the  grains  has  also  an  important  influence 
on  it.  The  Handbook  of  the  Mann/aeture  and  Proof  of  Gvm- 
powder  at  the  Soyal  PoKder-Millt  at  Waltham  ili6ey  states 
that  a  difference  of  0.05  in  density  of  the  powder  may  affect 
the  initial  velocity  of  al2-pound  shot,  fired  with  a  1-poand 
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•barge,  to  the  extent  of  50  feet  per  (coond.  Piobert  ehowa 
bj  experiment  and  oalcalation  tbat  each  grain  of  a  charge 
of  powder  of  the  eiie  of  Ameriean  mortar  powder  will  be 
entirely  oonenmed  in  0.1  of  a  Moond,  and  that  by  far  the 
largeet  portion  will  be  ooninmed  in  the  firat  j^tb  part  of  a 
■eoond.  The  foroe  which  aoeompaniei  thia  erolntion  of 
caa  ia  exerted  on  the  projectile  before  it  baa  aenaibly  moved 
from  ita  aeat  in  the  gnn,  and  a  oorreaponding  atrain  ia 
brought  to  bear  on  that  part  of  the  gun  which  anrronnda 
the  charge.  In  the  oaae  of  large  projectiiea,  and  eapeoially 
rifle  projectiiea,  thia  atrain  ia  ao  great  that  it  ia  neceasai^ 
to  moderate  it  to  aave  the  piece  from  ruptara ;  and  thia  is 
done  by  diminiabing  the  aurfaoe  of  oombuation  of  the  graina 
which  oompoae  the  charge,  ao  that  lesa  gaa  ehall  be  given 
off  in  the  flrat  inatanta.  The  totjkl  aurfaoe  of  oombuation 
of  a  given  charge  of  powder  may  be  diminiahed  by  increaa- 
ing  the  aixe  of  the  graina  which  compoae  it. 

Gen.  Rodman,  late  of  the  U.  S.  ordnance  department, 
waa  the  flrat  peraon  to  auggeat  the  idea  that  the  inoat  suit- 
able powder  for  any  firearm  would  be  one  in  which  the 
grain  burned  from  the  centre  to  the  aurfaoe,  developing 
gaa  in  inoreaaing  amount  with  the  apace  behind  the  pro- 
jeotile  aa  it  moved  along  the  bore.  It  being  impracticable 
to  carry  out  thia  idea  fully  with  ordinary  graina,  be  pro- 
posed instead  cakes  with  bolea  running  throagh  them,  for 
the  spread  of  the  flame.  That  the  cakea  might  fit  each 
other  in  the  charge  without  loss  of  space,  he  proposed  to 
make  them  of  hexagonal  form.     Thia  idea  baa  been  toated 
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by  experiment  in  thia  country,  and  baa  l>een  very  gener- 
ally adopted  by  the  continental  nationa  of  Europe  for 
making  powder  for  heavy  rifle  cannon.  Priam  powder,  aa 
the  foregoing  ia  now  called,  was  first  made  on  a  large  scale 
In  Rusaia,  and  in  the  form  and  dimensions  given  in  theao- 
sompanying  figure.  Each  cake  ia  0".8  thick,  and  baa  seven 
boles,  eaob  0".2  diameter,  extending  through  it  in  the  di- 
rection of  its  axis.  The  powder  now  used  in  England  for 
heavy  guns,  ia  known  aa  "  pebble  powder."  Its  normal 
shape  ia  that  of  a  cube  about  0".63  on  the  side.  In  break- 
ing down  the  cake  to  form  the  grains  the  edges  of  the  cube 
are  left  in  a  more  or  leaa  broken  condition,  aa  ahown  in  the 
accompanying  figure.  The  large  grain  powder  heretofore 
employed  in  thia  country  for  heavy  guna  la  known  aa  mam- 
moth powder,  the  graina  of  which  are  of  irregular  size  and 
shape,  varying  from  0".6  to  0".9.  Lately,  a  very  great  im- 
provement haa  been  made  in  mammoth  powder  by  making 
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the  graina  of  uniform  site.  In  ahape  they  are  oompoaed 
of  the  fruatra  of  two  hexagonal  pyramida,  separated  at 
their  bases  by  a  priamatio  apace  0".15  in  height.  (See  ac- 
eompanying  figure.)  The  figures  repreaent  the  full  aiie  of 
the  grain  in  each  caae. 

To  obtain  uniform  results  from  charges  of  powder  of  the 
same  weight,  it  is  essential  that  they  occupy  the  same  apace 
in  the  gun;  hence  it  is  important  that  the  grains  be  of  the 
same  size,  and  of  aneh  shape  that  their  volume  ahall  not 
vary  in  handling  or  ramming  the  cartridge.  It  is  princi- 
pally for  this  reason  that  nniform  results  are  obtained  with 
the  three  kinds  of  powders  just  described  for  heavy  guns. 

Gunpowder  when  fired  in  a  confined  space  exerts  a  pres- 
■nre  which  bears  a  certain  relationship  to  the  density  of  the 


divided  by  the  space  ooonpied  by  the  gaaea  evolred.  Thia 
relation,  aa  determined  by  the  experimenta  of  Kumford,  ia 
p  =  1.841  (0O&d)i  +  lusu,  in  whioh  p  ia  the  presanre  in 
atmoaphervB,  and  d  the  density  of  the  goaee.  The  presanrea 
of  charges,  the  denaitiea  of  whieh  are  ^,  -ff,  and  ^,  are 
1200,  2V00,  and  3700  pounda  per  aqnare  inch  respectively. 
The  reanlta  given  by  the  formula  of  Rnmford  are  conaidered 
reliable  np  to  a  denaity  of  ^,  which  inelndea  all  the  den- 
sities likely  to  ooonr  in  practice.  The  absolute  foroe  of 
fired  gunpowder,  or  the  force  which  it  exerta  when  it  ex- 
actly fllla  the  space  in  which  it  ia  confined,  haa  never  been 
satisfaetorily  ascertained.  It  haa  been  rarioualy  estimated, 
however,  at  from  1000  to  100,000  atmospherea.  The  later 
experiment!  of  Oen.  Rodman  show  tnat  it  is  at  Itatt 
200,000  pounds  per  square  inch. 

Rules  for  the  inspection  and  proof  of  powder  for  the 
military  service  reqnire  that  the  grains  should  be  rounded 
and  of  uniform  size — that  they  should  be  hard,  have  a  cer- 
tain density,  and  be  free  from  duat.  The  siie  of  the  grains 
ia  determined  by  paasing  a  certain  quantity  through  the 
holes  of  sieves  made  of  a  certain  diameter.  The  density 
is  ascertained  by  the  "densimeter,"  an  instrument  for  de- 
termining speoific  gravity  by  means  of  mercury.  The 
strength  of  powder  is  best  determined  by  firing  service 
chargea  In  guns  in  which  the  powder  is  intended  to  be 
used  in  service,  and  determining  the  initial  velocity  by  one 
of  the  many  reliable  velocimetera  now  nsed  for  such  pur- 
poses. The  atrain  on  the  gun,  if  of  large  calibre,  is  im- 
portant, and  is  determined  by  a  pressure-gauge  which  may 
be  inserted  with  the  charge  or  afllxed  to  the  gun.  The 
sizes  of  the  holes  of  inspecting  sieves  are  as  follows,  viz. : 
mammoth  powder,  0" .9  and  0".(S;  cannon,  0".3I  and  0".2T; 
mortar.  0".l  and  0".07  ;  musket,  0".06  and  0".03i. 

The  following  table  gives  the  standard  initial  velocities 
and  presanrea  for  military  powdera : 


Uimmolb  . . 
CftDuon  .... 

Morlar 

Haiket 


Welflil 

I     **' 
cbarge. 


B-lo.  Rodmiin'IO   ll>a 
H-lo.  BodluKU  10    lbs. 
S-ln.  rttlc.,..!    lib. 
Rifle ...70  (n. 


iBitUl  nlooltr, 
bet  per  MooDQ. 


Not  k«  Iku  low 
IMS 
1000 
ISOO 


pMiDdi  per  eq.  Incb. 


Not  men  thmo  10,000 
W.OOO 
M,000 


The  new  hexagonal  powder  has  lately  given  in  the  15-inch 
Rodman  gun  presaurea  aa  low  as  18,000  pounds,  with  ini- 
tial velocity  of  1600  feet,  with  a  aervice  charge  of  100 
pounda,  and  a  ahot  weighing  450  pounds. 

Sporting  powdera  and  blasting  powders  in  this  country 
and  in  England  are  designated  by  a  name  indicative  of 
use  or  peculiar  quality  or  manufacture,  as  "mining  pow- 
der," " duck-ahooting  powder,"  "electric  powder,"  etc. 
Each  particular  kind  ia  again  subdivided  accordiug  to  the 
size  of  the  grain,  as  No.  1,  No.  2,  No.  3,  etc.,  or  as  F,  FF, 
FFF,  and  C,  CC,  CCC,  etc.  J.  G.  Benton. 

Ganpowder  Plot,  a  conspiracy  entered  upon  in  1604 
by  several  Roman  Catholics  to  blow  np  King  James  I.  of 
Great  Britain,  the  ministers,  and  the  Houses  of  Parliament 
by  gunpowder,  which  was  stored  by  them  in  the  vaults 
under  the  Parliament  House.  'The  plot  was  to  be  executed 
Nor.  5,  1605,  but  was  detected  on  the  preceding  day  by 
means  which  are  not  now  well  understood.  It  is  probable 
that  some  one  of  the  conspirators  revealed  the  plot.  The 
famous  Guy  Fawkes  was  to  be  the  immediate  agent  of  the 
conspirators.  The  5th  of  November  is  celebrated  in  many 
EngUsh,  and  in  some  New  England,  towns  by  the  burning 
in  efiigy  of  Fawkes. 

Gttns,  town  of  Weatem  Hungary,  on  the  GUus,  famous 
for  the  persistent  and  successful  defence  of  its  fortifications 
against  the  Turks  in  1532.     Pop.  6916. 

Gnn'shot  Woands,  wounds  prodneed  by  balls  or  other 
projectiles  propelled  by  the  foroe  of  an  explosive,  such  aa 
gunpowder,  gun-cotton,  or  the  like.  They  differ  in  some 
essential  points  from  other  wounds ;  they  are  generally  ac- 
companied by  shock,  and  complioatad  by  the  presence  of 
foreign  bodies  in  the  wound,  such  as  the  ball  or  projectile 
itself  and  piecea  of  clothing  or  accoutremeota  which  the 
ball  haa  carried  with  it  and  before  it.  Another  element  of 
their  danger  consists  in  the  fact  that  they  generally  occur 
in  large  numbers — i.  t,  in  war — when  the  accumulation  of 
a  largo  number  of  suppurating  wounds  gives  rise  to  dan- 
gerous complications,  such  an  erysipelas,  pyiemia,  and 
hospital  gangrene ;  add  to  that,  that  in  protracted  wars 
the  constitution  of  the  men  has  already  suffered  by  camp-, 
life,  bad  diet,  and  exposure,  producing  typhus,  dysentery, 
scurvy,  etc.  When,  after  the  discovery  of  gunpowder,  gun- 
shot wounds  first  became  known,  surgery  being  then  in  ita 
infancy,  theae  wounds  were  looked  upon  aa  the  reault  of 
aome  supernatural  and  malificent  agency,  and  were  there- 
fore often  treated  by  incantations  and  the  like,  or  they  were 
looked  upon  as  poiaoned  either  by  the  powder  or  the  ball, 
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inttnnoe,  bj  ponring  boiling  oil  into  tlie  wonnd.  At  tlie 
present  da;  the  treatment  of  gunshot  wounds  has  become 
more  simple  and  rational ;  even  the  extraotion  of  the  Imll  is 
no  longer  looked  npon  as  of  such  absolute  necessity  as  for- 
merlj.  Still,  some  erroneous  notions  have  prerailed  till 
Tory  reoently.  Thus,  it  was  maintained  that  the  wonnd  of 
exit  of  the  ball  was  always  larger  than  that  of  entrance — 
a  question  which  might  be  of  importance  in  a  legal  point 
of  view.  Recent  investigations  have  shown  that  the  above 
is  not  true,  and  that  the  wound  of  entrance  is  often  larger 
than  that  of  exit.  Another  mistaken  idea  has  prevailed 
with  regard  to  what  was  called  tho  "  wind  of  the  ball."  A 
round  shot  will  not  unfrequently  crush  the  ports  under  the 
skin  without  wounding  the  skin ;  this  was  ascribed  by  some 
writers  to  the  compression  of  the  air,  by  others  to  the  va- 
onum  which  the  ball  leaves  behind  it  in  its  passage,  and 
again  by  others  to  electricity,  thought  to  be  aoquired  by 
the  ball  by  friction  through  the  gun  and  its  rapid  passage 
tbrongb  the  air.  Recent  investigations  have  done  away 
with  uese  erroneoas  notions,  and  have  proved  that  a  spent 
round  shot  may  roll  over  a  part  of  the  body  when  it  touches 
at  an  obtuse  angle  like  a  wheel,  crushing  everything  be- 
neath the  skin,  without  breaking  or  wounding  the  skin  it- 
self. 

Taking  a  statistical  view  of  gunshot  wounds  and  their 
fatality  on  a  largo  scale,  we  find  that  on  an  average  the 
number  of  those  killed  outright  on  tho  field  of  battle  to 
those  wounded  is  about  in  the  proportion  of  1  to  6,  and 
that  of  the  wounded  about  14  to  15  per  oent.  will  die  of 
their  wounds.  Thus,  the  number  of  killed  in  battle  in  the 
V.  8.  army  during  the  civil  war  was  59,850.  The  number 
of  gunshot  wounds  from  Hay  I,  1861,  to  June  30,  1865, 
was  235,585 ;  of  the  latter,  33,653,  or  14.2  per  cent.,  died 
of  their  wounds.  The  Confederate  army  lost  67,425  killed 
in  battle,  and  had  227,871  wounded.  In  spite  of  these  for- 
midnble  numbers  of  killed  and  wounded,  it  must  not  be 
overlooked  that  in  protracted  wars  internal  diseases  inci- 
dental to,  and  as  yet  unavoidable  in  warfare  carry  off  a 
by  far  larger  number  of  men  than  all  the  hostile  engines 
of  death.  Wv.  Dethold. 

Gan'ter  (Edhuhd),  b.  in  1581  in  Herts,  England;  was 
educated  at  Wostminster  and  Christ  Churcli,  0.\ford,  where 
he  passed  M.  A.  in  1606;  in  the  same  year  invented  the 
sector ;  took  orders  in  the  Church,  and  in  1619  became  pro- 
fessor of  astronomy  in  Gresham  College,  London ;  made 
use  of  a  logarithmic  scale  before  1624,  and  d.  in  London 
Deo.  10,  1626.  His  works  best  known  are  Canon  triangu- 
lorum  (1820);  0/ the  Sactor,  Croti-ttaff,  etc.  (1624);  Dt- 
Kription  of  Hit  Afn/eniy'i  Dial  (1624).  Is  best  known  by 
the  chain,  scale,  line,  and  quadrant  which  bear  his  name. 

Gan'ter'8  Chain,  the  invention  of  Edmund  Ounter,  is 
66  feet  in  length,  and  is  used  in  land-measuring.  It  is 
oomposed  of  100  links;  consequently,  10  square  chains,  or 
100,000  square  links,  are  oontained  in  an  acre. 

Gonter'a  Scale.    See  Oitntib  (E.). 

Gnn'tersTillet  post-r.,  the  county-seat  of  Marshall  oo., 
Ala.,  on  tho  6.  bank  of  the'  Tennessee  River,  at  its  south- 
ernmost point.     It  has  1  weekly  newspaper.     Fop.  244. 

Glln'ther  (Albert  Charlbr  Lewis  CkjTTBiLr),  M.  D., 
F.  R.  S.,  b.  at  Bsslingen,  Wiirtemberg,  Oct.  3,  1830 ;  was 
educated  at  TUbingen,  Berlin,  and  Bonn,  and  in  1858  be- 
came connected  with  the  loologioal  department  of  the  Brit- 
ish Museum.  Author  of  several  valuable  works  on  fishes, 
reptiles,  and  batraohians,  of  which  the  most  important  is 
the  noble  catalogue  of  tho  fishes  in  the  British  Museum  (8 
vols.  Svo,  1859-70),  and  edited  (1864-70)  the  Record  of 
Zoological  Literature. 

Gontoor',  district  of  the  presidency  of  Madras,  British 
India,  bordering  N.  on  the  Kistna  and  S.  on  the  Bay  of 
Bengal.  The  coast  is  so  low  that  it  cannot  be  seen  at  a 
small  distance.  It  is  coaseqnently  dangerous  and  little 
risited.   Area,  4960  square  miles,  with  570,089  inhabitants. 

Gnntoori  the  capital  of  the  Kistna  oollectorate,  presi- 
dency of  Madras,  British  India,  is  in  the  Guntoor  district, 
252  miles  N.  of  Madras  and  40  miles  W.  of  the  Bay  of  Ben- 
gal.    Pop.  26,000. 

Go'ra  Sprinf ,  tp.  of  Etowah  oo.,  Ala.    Pop.  722. 

Gurhwal'y  an  independent  dominion  of  India,  under 
the  protection  of  the  British.  It  is  situated  on  the  south- 
western slope  of  the  Himalayas,  and  consists  of  mountains, 
some  of  which  rise  to  the  height  of  23,000  feet.  It  contains 
the  sonroes  of  the  Ganges,  for  which  reason  it  is  yearly 
risited  by  thousands  of  pilgrims.  Area,  4500  square  miles. 
Gap.  Serinagnr.     Pop.  .309,947. 

Gnriev',  town  of  Russia,  on  a  delta-island  of  tbe  river 
TTral,  near  its  month ;  peopled  by  Cossacks,  who  maintain 
considerable  trade  and  some  manufnctures.  It  is  1S8  miles 
B.  N.  B.  of  Astrakhan.     Pop.  16,462. 


Gnr'ier  (Jorx  A.),  b.  at  East  Hartford,  Conn.,  Dec.  9, 
1813 ;  was  a  Unirersalist  minister  of  Methnen,  Mass., 
1834-37,  and  for  flfte«n  years  edited  the  Star  of  the  Wett 
in  Cincinnati,  0.  He  was  a  memlier  of  Congress  from  Ohio 
1858-62,  add  was  the  first  governor  of  Ariiona  (1862-43). 
D.  at  Cincinnati,  O.,  Aug.  19,  1863. 

Garley  (Ralph  Randolpb),  b.  at  Lebanon,  Oonn.,  May 
26, 1797;  graduated  at  Yale  1818;  removed  to  Washington, 
D.  C,  and  became  a  licensed  preaober  (Presbyterian);  was 
(1822-72)  agent  of  the  American  Colonisation  Society,  and 
one  of  the  founders  of  Liberia.  Author  of  Livei  of  J.  Ash- 
mun  and  S.  Larned,  and  of  a  narrative  of  his  Mierion  to  Eng- 
land in  behalf  of  colonization ;  was  long  editor  of  the  Afri- 
can Sepoeitorg.    D.  at  Washington,  D.  C,  July  30,  1S72. 

Gnr'nard,  a  name  .given  to  some  marine  fishes  of  the 
family  Trlglidss  and  of  the  genera  Trigla,  DAcrTLOPTBRTt 
(which  sec),  Perieletknt,  Prionolut,  etc.  The  number  of 
genera  in  the  family  is  about  thirty.  Several  species,  called 
gmnters,  sea-robins,  ien-swallows,  cuckoos,  etc.,  are  found 
in  American  waters.  These  fishes  have  the  bead,  or  in  some 
genera  the  whole  body,  covered  with  bard  plates.  They 
often  have  numerous  sharp  spines  and  fantastic-looking 
appendages,  which  give  them  a  singular  appearance,  but 
their  flesn  is  generally  very  good.  The  red  gurnard,  found 
on  lioth  sides  of  the  Atlantic  ( Trigla  enculm),  and  tlic  sap- 
phirine  gurnard  of  Europe  ( T.  kinmdo),  are  among  the  most 
important  species. 

Gnr'ney  (Sir  Goldswortht),  Kkt.,  b.  in  England  in 
1793 ;  educated  for  the  medical  profession,  he  became  early 
absorbed  in  the  study  of  practical  chemistry,  and  in  1822 
delivered  a  course  of  lectures  on  chemical  science  at  tho 
Surrey  Institution,  which  were  published  in  1823;  was  the 
inventor  of  the  "lime  light,"  the  "magnesium  light,"  the 
Bude  and  the  oil-gas  lights ;  also  of  tho  higb-pressuro 
steam-jet  and  tho  tubular  boiler ;  and  in  1829  drove  a  steam 
carriage  from  London  to  Bath  over  the  turnpike  road  at  a 
speed  of  14  miles  per  hour.  By  means  of  his  high-pressure 
sleam-Jet,  first  applied  to  locomotives  Oct.,  1830,  tho  rata 
of  speed  was  increased  from  12  to  30  miles  an  hour;  it  was 
subsequently  successfully  used  to  rentilate  and  extinguish 
fire*  in  coal-mines;  it  was  further  ^iplied  in  1849  to  the 
exhaustion  and  consumption  of  the  poisonous  gases  from 
tho  sewers  of  London.  In  1852  he  was  appointed  to  assume 
charge  of  lighting  and  ventilating  the  new  liouscs  of  Par- 
liament, which  he  accomplished  by  a  method  of  his  own. 
In  his  early  lectures  he  claimed  to  have  been  the  first  to 
observe  the  deflection  of  tho  magnetic  needle,  the  basis  of 
the  electric  telegraph ;  knighted  in  1S63.     D.  Mar.,  1875. 

Gnmey  (Joseph  Jobr),  b.  at  Earlham,  near  Norwich, 
England,  Aug.  2,  1788 ;  was  educated  at  Oxford  without 
formally  entering  the  university,  and  in  1818  became  m 
preacher  of  the  Society  of  Friends.  He  was  distinguished 
for  labors  in  behalf  of  prisoners,  which  he  carried  on  in 
oonjnnetion  with  his  sister,  Mrs.  Fry,  and  was  also  an 
active  friend  of  the  abolition  of  slavery.  His  ample  wealth 
was  freely  used  in  benevolent  causes.  He  travelled  ex- 
tensively in  the  U.  8.,  the  West  Indies,  continental  Europe, 
etc.  while  prosecuting  his  charitable  enterprises.  D.  at 
Earlham  Jan.  4,  1847.  His  biography  was  written  by 
Bernard  Barton  {Memorial,  etc.,  1847)  and  by  J.  B.  Braith- 
waite  (2  vols.,  1854).  Among  hii  quite  numerous  works 
are  Notet  om  Priton  Ditcipline  (1819),  On  ike  Jieligiotu 
Peculiaritiee  of  tk*  Soriety  of  Friende  (1824),  PortahU 
Svidencn  of  Chrietiaailg  (1827),  &i6ia(iea/  Vertee  (1837), 
A  Winter  in  the  Weat  Indiet,  and  other  books  of  much 
value.  Mr.  Oumey's  doctrinal  views  called  forth  some 
opposition  in  the  V.  8.,  and  the  resulting  controversy  led 
to  tbe  separation  of  the'party  called  Wilburites  trom  the 
main  body  of  Orthodox  Friends  in  1843. 

Gnrow'§ki,  de  (Adah),  Court,  b.  at  Kalisi  SenL 
10,  1805.  In  youth  his  ardent  and  expressed  sympatny 
with  the  Polish  cause  resulted  in  his  expulsion  from  school, 
and  in  1820  he  went  to  Germany,  where  ho  pursued  his 
studies  for  the  next  five  years.  Returning  to  Poland,  he 
was  on  several  occasions  imprisoned  for  his  active  sym- 
pathy with  the  opponents  of  Russia.  He  was  a  prominent 
instigator  of  the  revolution  of  1830,  and  acted  agent  of  the 
republicans  in  France,  where  be  remained  in  exile  after 
tho  insurrection  was  suppressed.  In  1835  ho  published  a 
work  {La  tfriti  tar  la  i(iiMie)  advocating  Panslavism,  and  . 
was  in  eonsequcnoe  recalled  to  Russia  and  employed  in 
the  service  of  the  emperor.  Here  he  remained  till  1844, 
when  he  secretly  left  Russia  on  account  of  troubles  at  court, 
and  went  to  Berlin ;  here  and  at  Heidelberg  be  pursued  his 
studies,  delivering  lectures  in  the  mean  time  at  the  Univer- 
sity of  Beme.  Switserland,  on  political  ooonomy.  In  1849  lia 
cams  to  the  U.  S.,  and  was  for  a  time  professor  of  languages ; 
from  1861  to  1863  he  was  a  translator  in  the  department  of 
state  at  Wasbingtan.  He  was  the  author  of  numerous  works 
in  various  languages.    Among  his  published  works  ia  thia 
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eonntij  are  Rwtn'a  at  it  It  s  Amtriea  and  Euroft  /  and  JUy 
Diary.     D.  »t  Waifaington,  D.  C,  May  4,  1866. 

GMBpi'ai,  town  of  Sardinia,  in  the  proTinoe  of  Ca|{Uari. 
In  iti  neighborhood  are  the  mine  of  Neapolif,  an  anoient 
•ad  important  town  mentioned  by  Ptolemy,  which  was  d»- 
■ttoyed  by  the  Saraeons.  Other  antiquities  exist  in  the 
Tieiaity,  among  them  sereral  ntraghi,  or  round  towers  of  a 
peouKar  eonatniotion,  the  origin  and  purpose  of  whioh  are 
donbtful.     Pop.  in  1872,  6716. 

Gnsta'Tna,  poat-tp.  of  Tramball  eo.,  0.    Pop.  938. 

Gnsta'vns  I.  Va'sa,  king  of  Sweden,  the  son  of  Erie, 
dnhe  of  Oripsholm,  was  b.  at  Lindholm  May  12, 1406,  and 
was  descended  lineally  from  the  old  Swedish  kings;  edu- 
cated at  TJpsalo,  he  entered  the  public  service  (1514)  at  a 
time  of  general  discontent  with  the  Danish  domination,  a 
large  party  having  openly  pronounced  for  independence. 
Vasa  was  one  of  the  nostages  sent  in  1518  to  warrant  the 
safety  of  the  Danish  king,  and  was  treacherously  sent  in 
irons  to  Denmark;  eaeaped  in  1619;  listened  to  Luther's 
preaching,  and  became  his  eorrespondent;  returned  to  Swe- 
den, whore  his  father  was  killed  in  1520 ;  beaded  an  insur- 
rection of  Dalecarlians  in  1521,  whom  his  eloquence  aroused 
from  apathy  to  patriotic  ferror;  gained  tho  Itattle  of  Wes- 
teraos  (1521) ;  was  made  administrator  of  Sweden,  of  which 
he  became  king  in  1523  j  openly  professed  Lutheranism  in 
1527;  and  in  1528  made  it  the  state  religion.  His  reign 
was  disturbed  by  domestic  wars  with  the  peasants  and  with 
the  reactionary  party,  and  by  contests  with  Russia.  D.  at 
Stockholm  Sept.  29,  1560.  Though  a  man  of  noble  moral 
qualities  and  excellent  ability,  Vasa  was  a  somewhat  arbi- 
trary ruler,  but  his  reign  was  a  great  blessing  to  Sweden. 

Gnsta'vns  II.  AdoTphns,  grandson  of  Oustavns  Yosa, 
was  b.  at  Stockholm  Deo.  9, 1594  (old  style) ;  succeeded 
Charles  IX.,  bis  father,  Nor.  8, 1611 ;  found  the  nation  at 
war  with  Denmark,  Poland,  and  Russia,  the  king  of  Poland, 
Bigismund,  his  cousin  and  the  lawful  heir  of  the  Swedish 
crown,  having  been  set  aside  for  being  a  Roman  Catholic ; 
detached  Denmark  from  the  alliance  by  a  treaty  in  1613 ; 
gained  great  advantages  over  Russia,  and  forced  the  csar 
to  a  disadvantageous  peace  in  1617;  overran  Polish  Prus- 
sia, and  was  wounded  nt  Danttic;  and  though  the  Poles 
were  sustained  by  the  emperor  Ferdinand,  who  put  Ous- 
tavus  under  the  ban  and  let  loose  Wallenstein  upon  him, 
be  made  an  advantageous  truce  of  six  years ;  landed  again 
at  Usedom  in  1630,  and  joined  issue  with  the  emperor  in 
the  great  TniRTT  Tears*  Wah  (which  see);  and  the  last 
two  years  of  Qustavus's  life  were  the  most  glorious  of  all. 
The  great  battle  of  Leipsic,  Sept.  7,  1631,  Tilly's  first  de- 
feat, established  the  fame  of  Gustavus;  the  victories  of 
Viirzburg  and  the  Lech  (Apr.  10,  1632),  where  Tilly  re- 
ceived bis  death-wound,  added  to  that  fame.  The  general- 
ship of  Wallenstein  drew  him  into  Saxony,  and  the  foes 
met  at  LUtxen  Nov.  16, 1632,  where  Wallenstein  was  de- 
feated and  Gustavus  fell  covered  with  wounds.  The  first 
tactician  and  the  first  disciplinarian  of  his  age,  a  man  of 
large  ambition  for  military  glory,  his  most  marked  trait 
was  nevertheless  his  profoundly  religious  spirit.  As  a  ruler 
be  showed  what  he  might  have  been  by  the  improvements 
introdnced  in  the  industrial,  oommeroial,  and  mining  inter- 
ests of  Sweden,  and  by  the  valuable  changes  he  mode  in 
the  internal  economy  of  his  govemmenL  Few  names  are 
held  in  more  reverent  esteem  by  the  entire  Protestant  world 
than  that  of  Gustavus  Adolphus. 

GnstavDS  III.  of  Sweden,  b.  at  Stockholm  Jan.  24, 
1746,  succeeded  his  father,  Adolphus  Frederiok,  in  1771. 
His  reign  was  much  disturbed  by  conspiracies,  the  maohi- 
Bations  of  the  Hat  and  Cap  factions,  and  wars  with  Den- 
mark and  Russia.  Gustavus  was  a  man  of  ability  and 
ambition,  but  bis  vacillating  and  perhaps  treacherous  dis- 
position, and  his  disregard  of  the  constitutional  limits  of 
ois  power,  bred  moch  discontent,  and  he  was  shot  by  An- 
karstroem  at  a  masked  ball,  and  d.  of  the  wound  Mar.  29, 
1792. — His  son,  Gustavus  r\''.,  b.  Nov.  1,  1778,  succeeded 
to  the  crown  in  1792;  was  robbed  of  Pomerania  by  Napo- 
leon, and  of  Finland  by  tho  oar  Alexander;  was  forced  to 
abdicate  in  1809,  was  succeeded  by  Bemardotte  (Charles 
Xir.),  and  d.  at  St.  Gall  Feb.  7, 1837.  He  was  a  vain,  in- 
competent, and  tyrannical  man. 

Gustaviis  Adolphna  Society,  a  society  of  German 
Protestants,  organized  in  1832  in  consequence  of  resolu- 
tions adopted  on  the  two  hundredth  anniversary  of  the 
death  of  Gustavus  Adolphus  (which  occurred  Nov.  16, 1632, 
new  style).  This  society  is  very  popular  in  Germany,  and 
also  in  the  Netherlands  and  Sweden.  Its  object  is  tho  as- 
sistance of  weak  congregations  of  evangelical  Protestants 
in  all  parts  of  the  world.  Its  annual  receipts  are  now  about 
$150,000,  which  are  distributed  among  more  than  900  con- 
gregations. 

Gtts'trow,  town  of  Hecklenburg-Sebwerin,  on  the  left 


bank  of  the  Nebal.    It  has  a  fine  eathedral  and  oonsider- 
able  breweries  and  distilleries.     Pop.  10,575. 

Gn'teaberK  (Hsvira  or  Jorahic),  b.  at  Mains,  Gar- 
many,  about  1400,  was  the  son  of  one  Qilnsfieiseh,  and 
trobAbly  took  his  mother's  name-;  removed  in  1420  to 
trasburg,  where  in  1436  he  took  several  partners  for  tiM 
praotiee  of  wonderful  secret  arts  by  him  invented.  Of 
these  arts,  that  of  printing  with  movable  types  was  the 
most  important.  Books  printed  before  this  time  are  ail 
of  the  class  oalled  blook-books,  printed  from  engraved 
plates  of  wood  or  metaL  It  is  eertain  that  Gutenberg  and 
his  associates  bad  a  printing-press,  with  other  essential 
apparatus  for  praetising  the  new  art,  as  early  as  1438,  but 
it  IS  not  known  that  any  books  were  printed  until  after 
tbe  formation  of  bis  partnership  with  Faust  and  SebSifer 
at  Mains  in  1450.  (See  Fadst.)  In  1465,  Gntenberg,  who 
had  for  some  years  been  carrying  on  printing  by  himself, 
lell  the  business  and  entered  the  court  of  tbe  eleotor  of 
Nassau.    D.  at  Maim  Feb.  24,  1478. 

Gath'rie,  county  of  S.  W.  Central  Iowa.  Area,  576 
sq.  m.  It  is  a  fertile  prairie  region.  Grain  and  wool  are 
staple  produets.    Cap.  Panora.    Pop.  7061. 

Gnthrie,  tp.  of  Lawrence  oo.,  Ind.     Pop.  1292. 

Gnthrie,  pott-v.  of  Guthrie  co.,  la.,  on  the  Chicago 
Rock  Island  and  PaoiBo  R.  R.,  90  miles  E.  of  Omaha. 

Guthrie,  tp.  of  Faribault  oo.,  Minn.    Pop.  550. 

Guthrie  (Jakes),  LL.D.,  b.  near  Bardstown,  Ky.,  Deo. 
5, 1792,  of  Scotch  origin.  He  acquired  an  education  at  the 
academy  at  Bardstown,  and  at  once  commenoed  tbe  study 
of  law ;  admitted  to  the  bar  in  Louisville,  Ky.,  where  he 
soon  built  up  a  lucrative  practice ;  represented  Louisville 
several  times  in  the  legislature  with  marked  ability ;  chosen 
presiding  officer  of  the  convention  which  formed  the  new 
constitution  of  Kentucky  1850;  appointed  secretary  of  the 
treasury  by  Pres.  Fierce  1853-57 ;  eleoted  to  tbe  U.  S.  Sen- 
fAa  (1865),  but  resigned  on  account  of  ill-health.  D.  at 
Louisville,  Ky.,  Mar.  13,  1869. 

Gatbrie  (Thoxas),  D.  D.,  son  of  a  banker,  was  b.  at 
Brechin,  Forfarshire,  Scotland,  July  12,  1803;  graduated 
at  tbe  University  of  Edinburgh ;  studied  medicine  in  Paris ; 
was  settled  at  Arbirlot,  in  his  native  county,  in  1830;  in 
1837  removed  to  Old  Grey  Friars  church  in  Edinburgh, 
and  in  1840  to  St.  John's,  a  new  church  built  for  him  in 
the  same  city;  in  1843  took  a  prominent  part  in  the  estab- 
lishment of  the  Free  Church ;  encouraged  the  building  of 
manses;  inaugurated  in  1847  the  Ragged  School  system; 
was  moderator  of  the  General  Assembly  in  1 862 ;  was  com- 
pelled to  give  up  public  speaking  in  1864,  when  he  began 
to  edit  the  Sunday  Magatint/  and  d.  at  St.  Leonard's, 
Fifesbire.  Feb.  24,  1873.  He  was  an  ardent  Christian,  an 
«ame8t  philanthropist  and  social  reformer,  and  a  very 
brilliant  orator.  Among  his  humanitarian  publications 
may  be  named  A  Pita  for  Bagged  SckooU  (1847),  A  Plea 
for  Drunkarde  (1856),  The  City,  <U  Sine  and  Sorrow 
(1857).  He  published  also  The  'Gotpel  m  Bxehiel  (1855), 
Chriit  and  Ike  Inheritatiee  of  tke  SainU  (1858),  and  Tke 
Way  to  Life  (1802).  His  sons  issued  his  AHtotiograpky 
and  Memoir  in  1874.  R.  D.  Hitchcock. 

Guthrie  Centre,  post-v.  of  Guthrie  co.,  la.,  50  miles 
W.  of  Dea  Moines.  It  has  a  newspaper,  2  ohurches,  2  school- 
houses,  1  hotel,  1  mill.     Principal  onsiness,  farming. 

Hess  A  K actzm ak,  Eds.  "  Jodbh al." 

Gnt  Manafiictare.  See  Catqct,  Goldbeaters'  Skix. 

Gnts-Muths  (Johakr  Cbristopr  Friesbicb),  b.  at 
Quedlinburg,  Germany,  Aug.  9,  1759;  was  educated  at 
Halle;  studied  divinity,  and  in  1786  became  overseer  in 

grmnastics  at  Schnepfenthal,  where  he  d.  May  21,  1839. 
e  was  one  of  tbe  founders  of  modern  German  gymnas- 
tics; published  a  series  of  textbooks  on  gymnastics  and 
other  athletic  exercises,  and  some  school  geographies  and 
other  educational  books. 

Gnt'ta  Per'cha  is  the  hardened  milky  juice  of  the 
Teonandra  Percha  or  /.  Outta,  a  large  tree,  which  grows  in 
Malacca,  Borneo,  and  other  islands  of  the  Indian  Archi- 
pelago, and  also,  according  to  Bleekrodc,  procured  from 
Sapota  Mulleri,  The  milky  juice  exudes  from  incisions 
in  the  bark  made  after  tbe  tree  is  cut  dawn,  and  is  inspis- 
sated by  boiling.  Crude  gutta  percha  is  purified  either  by 
rasping  in  water  to  remove  soluble  impurities,  and  then 
heating  to  2.30°  F.  to  reduce  to  a  compact  mass ;  or  by 
dissolving  in  bisulphide  of  carbon  and  evaporating  the 
filtered  solution.  The  purified  gutta  percha  has  a  brown- 
ish-red color,  and  a  specific  gravity  of  0.979.  It  becomes 
electrical  by  friction,  and  is  a  very  poor  conductor  of  elec- 
tricity; hence  it  is  used  for  forming  insulating  supports 
for  electrical  apparatus  and  for  covering  telegraph-wires 
which  are  to  be  immersed  in  water.  At  about  115°  F.  it 
softens  and  becomes  pasty,  without  losing  its  tenacity.    At 
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104'  F.  it  m>7  b«  eaiily  ipraad  out  in  iheats,  drawn  into 
tabes,  applied  to  an^  aurfaee,  or  worlied  into  any  deeired 
form,  ft  will  take  the  finest  impresiioDS  from  a  monld. 
It  is  used  for  water-pipes,  moaldings,  and,  mixed  witli 
linseed  oil,  for  the  moolds  employed  in  malciog  electro- 
types. It  is  insoluble  in  water,  and  bat  slightlj  soluble 
in  aloohol  and  ether.  Boiling  olive  oil  dissolre*  a  little 
of  it,  but  deposits  it  again  on  oooling.  It  is  readily  sol- 
uble in  bisulphide  of  carbon,  bensol,  chloroform,  and  oil 
of  turpentine,  eapeeially  when  heat  is  applied.  Alkalies 
and  hydrofluoric  acid  have  no  action  upon  it.  Bottles  and 
other  vessels  for  the  latter  aoid  are  made  from  it.  Oil  of 
vitriol  carbonises  it,  and  strong  nitric  aoid  converts  it  into 
a  yellow  resin.  It  yields  volatile  oils  by  dry  distillation. 
Gntta  percha  consists  of — 

1,  Pure  gutta Ci«His         16  to  82  per  eent. 

2,  Fluanil (CioHi«)20    6  "    4      " 

3,  Alban CioHmO      1»  "  14      « 

The  flnanil  and  alban  are  products  of  the  oxidation  of 
the  gutta.  The  flnanil  is  a  yellow  resinous  body,  sol- 
nble  in  cold  alcohol;  the  alban,  a  crystalline  substance, 
insoluble  in  cold,  but  soluble  in  boiling  aloohol.  The 
gutta  is  insoluble  even  in  boiling  aloohol.  Pure  gntta 
is  obtained  by  exhausting  gutta  percha  with  water  and 
hydrochloric  acid,  dissolving  in  boiling  ether,  pressing  the 
substance  which  separates  on  cooling,  repeating  the  opera- 
tion as  long  as  anything  is  taken  up  by  the  ether.  The 
pure  gutta  is  perfectly  white,  cakes  together  at  212°  F., 
begins  to  melt  at  300°  F.  Qntta  percha  is  strongly  at- 
tacked by  oxonised  oxygen  find  by  strong  hydrochlorio 
acid.  It  rapidly  deteriorates  by  oxidation  when  exposed 
to  the  air,  especially  in  warm  climates.  It  loses  its  flexi- 
bility, tenacity,  and  extensibility,  and  becomes  very  brittle 
and  entirely  useless  for  industrial  purposes.  Mixed  with 
sulphur  or  certain  sulphides,  and  heated  to  260°  or  300°  F., 
the  gntta  peroha  undergoes  a  change  similar  to  that  which 
occurs  during  the  vulcanising  of  caoutchouc.  (See  Indta- 
BUBBBR.)  Qntta  percha  is  chiefly  employed  for  coating 
Bobmarino  telegraph-wires.  For  this  purpose  it  will  prob- 
ably be  replaced  by  kerite^  a  preparation  of  India-rubber 
which  is  not  afTected  by  the  air.  (For  further  details  see 
Urb's  Ditt.,  MospRATT's  Chemiitry,  and  articles  by  T.  M. 
Blossom,  E.  M.,  in  the  American  Ulitmiit,  vol.  ii.,  1871,  p. 
81  teq.)  C.  F.  Chahdleb. 

Gnt'ta  Ro'aea  ("rosy  drop"),  a  name  somewhat 
vaguely  applied  to  skin  diseases  in  which  some  of  the  seba- 
ceous glands  of  the  nose  and  face  become  the  seatof  inflam- 
matory action,  often  of  a  very  obstinate  kind.  The  name 
includes  often  those  cases  of  acn«  so  common  among  young 
persons  of  either  sex  just  as  they  are  coming  to  years  of 
maturity.  The  whelks  or  tubercles  which  appear  npon  the 
feces  of  hard  drinkers  come  noder  the  same  general  name. 
Regnlation  of  the  habits  in  any  case  is  the  most  essential 
condition  of  cure.    Mild  lead  lotions,  with  iron,  are  useful. 

Gnt'ta  Sere'nB[Lat.  "the  clear  drop,"  ao  called  in  dis- 
tinction from  gutta  opaca,  or  cataract ;  it  being  the  belief 
of  the  ancients  that  drops  of  some  humor  of  untoward 
quality  fell  into  the  eye  and  quenched  the  sight],  an  old 
synonym  for  Amaurosis  (which  see);  the  "drop  serene" 
of  Milton. 

Gnt'tenberg,  nost-v.  of  Clayton  co.,  la.,  on  the  TT. 
bank  of  the  Mississippi,  40  miles  above  Dubuque.  It  has 
mines  of  lead,  and  is  m  a  beautiful  locality.     Pop.  1040. 

GaUirers,  a  synonym  for  the  Clnsiacess,  a  natural 
order  of  exogenous  trees  and  shrubs,  all  tropical  or  sab- 
tropical,  and  sometimes  epiphytic.  Many  of  them  have  res- 
inous and  balsamic  juices,  and  the  fruits  of  some  species 
are  prised  as  food.  The  timber  of  some  of  these  trees  is 
of  great  value.  Qambogo  and  tacamabao  are  products  of 
the  order,  which  has  one  representative  species  in  Florida. 

Gatzkow  (Karl  Ferdi5akd),  b.  in  Berlin,  Germany, 
Mar.  17,  1811;  studied  philosophy  and  theology;  became 
an  acknowledged  head  of  the  "Young  Glermany "  party. 
His  Wally  die  Zwtijierin  (a  novel,  1835)  caused  his  im- 
prisonment for  three  months,  its  tendency  being  considered 
athotKtlcal  and  destructive  to  social  order;  and  this  opinion 
was  confirmed  by  his  Ifero  (1835),  a  dramatic  piece.  He 
has  since  attained  very  great  popularity  as  a  novelist, 
dramatist,  and  journalist,  but  has  been  subject  to  occasional 
attacks  of  insanity.  He  has  lived  in  various  German  capi- 
tals, and  since  1870  at  Berlin.  Noteworthy  among  nis 
works  are  Zur  Philmmphie  der  Ouchiektt  (1836,  written 
against  Hegel) ;  Blatedom,  a  satirical  tale  (1838-39) ;  Zop/ 
und  Schwerdt  (1844)  and  Urbild  da  TartH/e  (1847),  come- 
dies ;  Uriel  Acoita  (a  tragedy,  1847) ;  Die  Rittervom  Oeitte 
(1850-52) ;  Dcr  Zmiherer  ron  Rom  (1859-61) ;  Friti  Ellrodt 
(1872),  and  many  other  novels.  Notwithstanding  the  pop- 
ularity of  his  works,  his  influenoe  is  regarded  as  deplorable 
by  many  thoughtful  critics. 


Gttts'l«ir(KABL  Fbisdrich  Adoitbt),  b.  near  Stettia 
July  8,  1803;  went  in  1823  as  a  missionary  of  the  Dnteh 
Church  to  Singapore,  and  showed  wonderful  profioianoy  in 
the  acquisition  of  languages ;  want  to  Java  in  1826,  to  Siasi 
in  1828,  and  to  China  in  1831 ;  lieoame  in  1834  interpreter 
and  secretary  of  the  British  legation ;  sustained  himself 
without  connection  with  any  missionary  society,  and  was 
beloved  by  the  Chinese,  among  whom  he  practised  medicine 
with  great  suocess.  S.  at  Hong-Kong  Aug.  U,  1851.  Among 
his  works  are  Journal  (1834) ;  Chinete  ffitloi-y  (in  English, 
1834;  in  German,  1847):  China  Opened  (1838);  Li/e  o/ 
Tao-Kwang  (1862);  and  numerous  papers  on  the  geogra- 

Ehy,  social  life,  and  religion  of  the  Chinese,  into  whose 
mguage  he  translated  the  New  TestamenL 

Gny  (Thomas),  founder  of  Oay's  Hospital,  Sonthwark, 
London,  b.  at  Horseleydown  in  1644;  carried  on  business 
first  as  a  bookseller,  importing  English  Bibles  from  Hol- 
land; then  as  a  financier,  buying  the  prise-tickets  of 
seamen  at  a  large  discount  and  inveatiog  the  money  in 
stocks.  By  this  means  he  amassed  a  fortune  of  nearly 
£500,000,  which,  at  his  death  in  1724,  he  bequeathed  to 
charitable  purposes.  He  founded  the  Stationers'  Company, 
and  different  charitable  institutions  at  lamworth,  his 
mother's  birthplace,  received  large  grants. 

Gnr'an,  tp.  of  Oallia  CO.,  0.    Pop.  1279. 

GnyandoUe.  tp.  and  post-v.  of  Cabell  co..  West  V., 
on  the  Ohio,  at  the  mouth  of  the  Suyandotte  River,  and 
on  the  Chesapeake  and  Ohio  R.  R.,  4  miles  above  Hont- 
ingdoD.  It  has  1  weekly  newspaper.  Pop.  427 ;  of  tp. 
2095. 

Gnyon  (Mme.  Jeakxe  Maris  Boctier  de  la  Motbe), 
b.  at  Montargis,  France,  Apr.  13, 1648,  and  in  1664  married 
the  wealthy  but  uncongenial  M.  Gnyon,  a  tyrannical  and 
irreligious  man,  who  late  in  life  was  converted  to  her  own 
religious  views.  Ho  d.  in  1670,  leaving  his  wife  free  to 
foster  that  state  of  spiritual  exaltation  to  which  from  in- 
fancy she  had  been  inclined.  Severe  penances,  untiring 
labors  for  the  spiritual  good  of  others,  the  abandonment  of 
her  property  for  the  use  of  her  children,  the  guardianship 
of  whom  she  surrendered,  led  her  to  a  state  in  which  she 
believed  herself  to  be  the  bride  of  Christ,  united  in  soul 
with  God,  having  daily  and  hourly  communication  with 
Heaven,  being  invested  with  what  she  termed  the  apostoli- 
cal state,  in  which  she  could  discern  the  spiritual  state  of 
those  whom  she  met.  She  was  much  with  one  Laeombe,  a 
Bamabite  of  mystical  views,  a  devout  man  who  was  long 
her  confessor,  and  who  d.  insane:  and  Mme.  Guyon's  ene- 
mies spread  many  scandalous  rumors  regarding  this  rela- 
tionship, hut  no  one  who  knew  ber  ever  believed  any  of 
these  reports.  She  was  (168S-89)  confined  as  a  Quietist  in 
the  Visitation  convent  of  Paris,  her  brother,  a  monk,  be- 
ing the  chief  instigator  of  her  imprisonment,  for  the  pope 
in  1687  had  condemned  Quietism,  and  most  of  the  French 
bishops  now  condemned  Mmo.  Guyon's  books ;  and  F6nelon, 
for  d^ending  her,  was  involved  in  the  persecutions  which 
fell  upon  ber.  She  was  liberated  through  the  agency  of 
Madame  de  Maintenon,  and  for  a  time  lived  at  the  French 
court.  She  was  (1695-1700)  confined  at  Tinccnnes  and 
in  the  Bastile,  where  she  suffered  many  indignities.  When 
released  she  retired  to  her  daughter's  house  at  Blois, 
where  the  rest  of  her  life  was  spent  in  works  of  charity; 
and  there  she  d.  June  9, 1717,  in  full  fellowship  with  the 
Roman  Catholic  Church,  which  she  had  never  forsaken. 
But  the  leading  divines  of  that  Church  suspected  her  of 
heresies,  and  her  most  appreelative  admirers  have  bfeen 
Protestants.  John  Wesley  especially,  while  disapproving 
strongly  of  some  of  her  teachings,  cannot  withhold  from 
her  his  hearty  praise.  She  left  a  considerable  number  of 
volumes  containing  hymns,  letters  upon  spiritual  questions, 
and  devotional  treatises,  some  of  them  of  a  highly  mystical 
character.  The  best  I^fe  is  that  by  Upham  (2  vols.,  1848- 
50).  The  so-called  autobiography  is  probably  not  alto- 
gether her  own. 

Gnyon  (Richard  Sebaitfrb),  a  general  in  the  Hun- 
garian army  during  the  revolution  of  1848—49,  was  of 
English  descent,  b.  at  Woloott,  near  Bath,  in  England,  Har. 
3,  1813.  In  1832  he  entered  the  Austrian  service,  but  after 
marrying  the  countess  Spl6nyt  in  1838,  he  lived  as  a  private 
citiien  on  his  estates  near  Comom.  As  soon  as  the  revolu- 
tion broke  out  ho  offered  his  services  to  the  national  gov- 
ernment, and  accompanied  Giirgei  as  a  brigadier-general 
on  his  victorious  march  to  Buda  and  on  his  unfortunate 
retreat  to  Temeswar.  On  many  oooasions  Gnyon  distin- 
guished himself  by  his  audacity  and  inexhaustible  energy. 
After  the  battle  of  Temeswar  (Aug.  9,  1849)  he  escaped  to 
Turkey,  and  entered  the  service  of  the  sultan.  Under  the 
name  of  Kourshid  Pasha  he  was  governor  of  Damascus, 
and  during  the  Crimean  war  he  organised  the  army  of 
Anatolia.     D.  at  Constantinople  1856. 
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Gnyot  (Arkold  Hamr),  P«.  DiLL.D.,  M.  N.  A.  8.,  b. 

n««r  NeuoUtcl,  Bwitiartend,  Sept.  28, 1807 ;  wu  edaoated 
at  Neuebitel,  Stuttgart,  Carlinme,  and  th«  Unirftnity  of 
Berlin,  where  he  graduated  Ph.  X>.  in  1836 ;  eontinned  hia 
(tndiei  in  Paria  183&-3I>.  Though  at  Srat  a  atndont  of 
theology,  he  gare  espeoial  attention  to  the  natural  and 
phyaieal  aeieneea.  With  Aganis,  hia  early  anooiate,  he 
•eeepted  183*  a  profnaonhip  in  the  Aeademy  of  Neuohttel, 
Jait  founded,  to  earry  on  a  poat-gmduate  eonrae  of  higher 
atudlM,  and  filled  the  chair  of  unireraal  hiatory  and  phyai- 
oal  geography  iVom  1839  to  1848.  During  theae  ten  yeara 
he  atndied  the  atrueture  and  phyaiei  of  the  modem  and  the 
extent  of  the  anoient  glaoiera  of  the  Alpa.  He  diaeovered 
the  laminated  aharaater  of  the  iae  of  glaoiera,  and  the  faot 
that  the  moTement  of  the  glacier  ia  due  to  moleoular  dia- 
plaoemant,  mainly  under  the  action  of  grarity,  explaining 
thereby  the  prinoipal  lawa  of  glacier  motion  which  he  had 
found  and  pointea  out.  He  then  inveatigated  the  aubject 
•f  the  tranaportation  of  Alpine  bouldera  around  the  Cen- 
tral Alpa,  determined  for  the  firat  time  the  real  liiuita  of 
each  erratie  region  in  Switserland,  Savoy,  and  Lombardy, 
aa  well  aa  the  Tortioal  limit*  of  the  phenomenon,  and  da- 
Bonatrated  the  identity  of  the  lawa  of  the  diatribntion  of 
enatio  dtbria  with  thoae  of  morainei  of  glaoiera.  Hia  ob- 
■errationa  were  to  hare  been  publiahed  in  full  in  the 
Sftimt  Olaeiain  of  Agaaali,  Qayot,  and  Deaor  (Paria, 
1848),  of  whioh,  howarer,  only  the  firgt  rolume  wai  printed ; 
but  tiie  moat  important  results  are  found  in  the  Bulletin 
of  Ik*  Soeitlg  0/  Natural  iScieucet  of  Meuchltel,  and  in 
jyAnkiae  Hittoire  ek  la  Otologie,  vol.  ii.,  Paris,  1848.  Ho 
lemoved  in  184S  to  the  U.  S.;  delirered  (I849J  the  lectures 
in  French,  translated  by  Pres.  Felton  of  Harrard  College, 
and  published  aa  the  Eart\  and  Man  (1849).  These  leo- 
tnrea  inaugurated  the  morement  of  reform  in  geographical 
teaching  which  has  been  ainae  going  on,  and  to  foster  which 
ha  was  employed  for  aix  years  by  the  Hassachnaetts  board 
of  education  as  a  lecturer  on  physieal  geography.  He  or- 
ganiied  for  the  Smithsonian  Institution  a  system  of  me- 
teorological observations,  superintended  the  construction 
of  the  improved  instruments  now  in  use;  published  Diree- 
tiontfor  Meteoroloi/ical  Obgervationg  (1850),  and  a  volume 
of  Meteorological  and  Phytical  Tablet  (1851-59);  travelled 
extensively  in  the  0.  8.,  and  made  numerous  and  Importsnt 
hypsometrical  observations,  especially  in  the  Appalachian 
Mountain  system,  from  Maine  to  Qeorgla,  partly  published 
in  a  paper  on  the  Pkytical  Structure  of  tit*  Appalachian 
Mountain*  in  Sillimait't  Journal  of  Seienet  (1801);  became 
in  1855  professor  of  geology  and  physical  geography  in  the 
College  of  New  Jersey,  Princeton ;  is  author  of  tne  treatise 
on  physical  geography  in  Johnton'e  Family  Atlat  of  t\* 
World,  and  of  a  seriea  of  aahool  geographies  (18(0-75) ;  haa 
also  pnblisbed  a  aeriea  of  wall-mapa  for  achooU.  In  1873 
Ua  geogrqthioal  works  reeeired  the  medal  of  progreaa  at 
the  Vienna  Exposition ;  haa  alao  written  nnmeroua  aoien- 
tifle  leetorea  and  papera.  He  received  the  honorary  degree 
of  LlbD.  f^om  Union  College;  waa  on*  of  the  original 
membera  of  the  National  Aeademy  of  Saienees  created  by 
Coagresa ;  ia  aaaoeiaie  member  of  the  Koyal  Academy  of 
Turin ;  honorary  eorreapondent  of  tha  Royal  geographical 
Society  af  London,  and  of  the  tteographlcal  Society  of 
Paris;  member  of  the  American  Aeademy  of  Boaton, 
Ameriean  Philoaophical  Sodety  of  Philadelphia,  and  other 
leaned  aoeietiea. 

Gnya'bofOiiKht  the  north-eaatemmoat  oounty  of  the 
mainland  of  Nova  SeoUa.  Ita  surface  is  partly  rough  and 
broken.  It  abounds  in  mineral  wealth,  eepeclally  in  gold. 
Its  coast-line  is  broken  by  many  bayi  and  harbors.  Cap. 
Quysborongh.    Pop.  10,65$. 

GnTsborowKhf  port  of  entry  and  cap.  of  Ony  sborongh 
eo.,  N.  8.,  on  the  IT.  side  of  Hilford  Haven.  It  waa  settled 
in  1783.  Its  harbor  is  commodious.  Fishing  and  gold- 
mining  are  important  industries.  Quysborongn  is  the  seat 
of  a  large  acaaemy.     Pop.  about  1000. 

Gny'g  Hospital,  a  great  charitable  institution  of 
Southwark,  London,  named  from  its  founder,  Thomas  Guy, 
who  began  its  erection  in  1722,  and  at  his  death  most  lib- 
erally endowed  it.  In  1829  it  received  large  benefactions 
from  a  Mr.  Hunt     It  was  first  opened  tn  1726, 

Garton-IHorreaa  (Locis  Birhard)  was  b.  at  Dijon 
Jan.  4, 1737.  He  studied  first  law,  and  had  become  an 
attorney  when  ha  determined  to  devote  himself  exalnslTely 
to  the  study  of  natural  science,  especially  chemistry.  At 
his  instigation  chairs  of  chemistry,  mineralogy,  and  medi- 
cine were  erected  at  the  Academy  of  Dijon,  and  he  filled 
the  first-mentioned  one  till  1790.  During  the  Revolution  he 
was  active  as  a  politician,  and  voted  for  the  immediate 
execution  of  Louis  XVI.  He  contributed  much  to  the 
erection  of  I'Ecole  polytechnique  in  Paris,  at  which  he  be- 
eame  a  professor.     From  1800  to  1814  he  was  director  of 


a  eliemist  are  his  diseovaiy  of  th*  dteinfeoting  qualities  of 
chlorine,  made  in  1773,  and  sinee  that  time  extensively 
utilised,  and  his  establishment  of  a  new  and  simpler  obemi- 
oal  terminology,  the  idea  of  which  he  oonoeivad  in  1783, 
and  in  the  execution  of  which  he  waa  aided  by  Lavoisier. 
But  hia  experiments  and  researches  have  also  been  of  great 
infioeno*  in  the  manuihoture  of  saltpetre,  gunpowder,  Prus- 
sian blue,  ets.,  in  the  employment  of  cement  for  building 
under  water,  and  in  many  other  instances  of  practical  ap- 
plieation  of  chemical  science.  His  prinoipal  works  are 
Dietionnaire  de  Ckimie  (1780),  Melkode  d'une  Nomenclature 
ekintique{1787),Traiti  detmojent  de deeinfeeter  fair  (1801), 
Support  tur  la  rttamraiion  d'un  labUau  de  Raphael  ( 1802). 

Gn'aerat,  an  old  province  of  Hindostan,  consisting  of 
the  peninsula  of  Kattywar,  projecting  into  th*  Arabian 
Sea  Mtween  the  Oulfs  of  Cutch  and  Cambay,  and  an  ir- 
regularly shaped  territory  on  the  mainland  between  Ba- 
roda,  Gwsklior,  and  British  India,  between  which  powers 
Gnterat,  oontaining  40,000  square  miles,  with  about 
0,000,000  inhabitants,  is  now  divided,  parts  of  it  forming 
the  northern  districts  of  the  preaidenqr  of  Bombay,  and 
part  belonging  to  the  Giuioowar. 

Gwaltor,  a  region  of  Central  Hindostan,  formerly  be- 
longing to  the  family  of  Scindia,  but  now  governed  by  a 
mahari^ah  who  is  tributary  to  the  British  government.  Its 
northern  part  is  low,  occupying  the  basin  of  the  Jumna;  the 
middle  part  is  hilly,  and  the  southern  covered  with  branches 
of  the  vindhyan  and  Santpoora  monnt^ns.  Area,  33,119 
square  miles.    Pop.  3,228,000. 

Gwalior,  capital  of  the  state  of  Qwalior,  on  the  Sub- 
anrika,  an  affluent  of  the  Jumna,  but  with  very  little 
water  in  the  dry  season.  In  the  midst  of  the  city  rises  a 
rock,  perpendicular,  300  feet  high,  11  miles  long,  and  800 
yards  broad.  This  rock  has  been  used  as  a  fortress  for' 
more  than  1000  years ;  but  leaving  the  natural  advantages 
of  the  position  out  of  sight,  the  fortifloations  are  pictur- 
esque, and  nothing  more.  At  the  foot  of  the  rock  stretches 
the  oily,  built  in  the  anoient  Hindoo  style,  hot,  squalid,  nn- 
invtting.    Pop.  30,000. 

Gwin  (WiLLiAH  McKekbrt),  b.  In  Sumner  eo.,  Tenn., 
Oct.  9,  1805  ;  was  educated  at  Transylvania  University ; 
studied  medicine,  and  removed  to  Vioksburg,  Miss. ;  be- 
came U.S.  marshal  1833;  was  in  Congress  1841-43;  as 
commissioner  of  public  buildings  supervised  the  construc- 
tion of  the  New  Orleans  sustom-hoase  1847 ;  went  in  1848 
to  California;  was  in  the  constitutional  convention  1849; 
n.  S.  Senator  1850-01 ;  was  imprisoned  for  disloyalty 
1881-63 ;  took  part  in  a  scheme  for  colonising  Sonora  with 
people  of  Bouthem  birth  1864-65 ;  and,  aecording  to  a  re- 
port (offieially  denied  by  the  imperial  representative),  was 
appointed  prefect  of  Northern  Mexico  under  the  short- 
lived empire  of  Maximilian. 

Gwin'iad  [Welsh,  "white  fish"],  or  fresh-water  her- 
ring,  a  lake-fish  of  Northern  Europe,  the  Coregonat  fora, 
of  the  salmon  family,  closely  resemoling  the  white-fish  of 
the  American  lakes,  though  greatly  inferior  to  it  as  food. 
It  Is  caught  in  England  and  Wales  in  large  quantities, and 
salted,  and  sold  to  the  poor  at  very  cheap  rates. 

Gwin'nett,  county  in  the  N.  of  Georgia.  Area,  550 
square  miles.  It  is  hilly,  but  fertile.  Granite,  gold,  an- 
timony, and  Iron  have  been  found  here.  Grain,  tobacco, 
cotton,  and  wool  are  produced.  It  is  traversed  by  the  At- 
lanta and  Richmond  Air-line  R.  R.  Cap.  LaurenceriUe. 
Pop.  12,431, 

Gwinnett  (BuTroif),  h.  In  England  about  1732 ;  em- 
igrated to  Charleston,  S.  C,  in  1770,  and  become  engaged 
in  agriculture  (1772).  He  took  an  active  part  in  the  po- 
litieal  qneitions  of  th*  time  during  the  Revolution,  was 
elected  by  the  general  assembly  of  the  province  a  repre- 
sentative to  the  general  Congress,  and  was  a  signer  of  the 
Declaration  of  Independence.  He  was  killed  in  a  duel  by 
Gen.  Mcintosh  May  27, 1777. 

Gwynn  (Nell)  was  b.  about  1650  in  London,  in  the 
most  abject  poverty.  Nor  waa  her  career  upward  to  the 
top  of  soeiety  vary  enriable.  She  sold  oranges  in  the 
taverns,  and  sang  and  danced  for  money,  and  became  the 
mistress  of  the  actors  Hart  and  Lacy.  In  her  sixteenth 
year  she  went  upon  the  stage,  and  made  a  great  bit  in 
hnmorona  and  lascivious  r&les ;  after  which  she  became  the 
mistreaa  of  Lord  Buckhuist.  In  1609,  Lord  Buckhurst  sold 
her  to  the  king,  and  in  1671  she  was  appointed  a  lady  of  the 
privy  ohambar  to  Queen  Catharine,  and  received  the  name 
of  Madam  Ellen.  But  once  arrived  at  this  station,  her  be- 
havior made  her  rather  popular.  She  was  coarse,  but  kind, 
generous,  witty,  and  pleasant.  She  helped  her  old  frienda 
among  the  actors  and  poets  with  great  liberality ,  and  did 
harm  to  none.  She  gave  the  first  idea  of  the  erection  of 
Chelsea  Hospital  for  disabled  soldiers,  and  she  was  genor- 
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esnse  at  court.  She  bora  two  sons  to  the  king,  of  whom 
the  one  died  early,  and  the  other  waa  crested  duke  of  St. 
Albans.  After  the  death  of  Charles  II.  she  lired  in  retire- 
ment, and  when  she  died  (about  1690)  her  funeral  sermon 
was  preached  by  Dr.  Tenison,  afterwards  archbishop  of 
Canterbury.  Two  memoirs  haro  been  published  of 
her — one  by  John  Seymour  in  1752,  and  another  by 
Peter  Cunningham  in  1850. 

Gwyn'edd,  post-tp.  of  Montgomery  oo..  Pa. 
Pop.  2094. 

iSrarmat-BaladBa.  See  BALAggA-OrAimaT. 
'  Gy'aros  [rvapot],  one  of  the  Cyolades,  now  nnin- 
habited  and  employed  as  a  sheep-paitnre.  It  lies 
S.  W.  of  Andros;  was  anciently  proverbial  for  the 
poverty  of  its  people ;  and  was  a  place  of  banish- 
ment for  the  Romans.     It  is  very  small  and  rooky. 

Gjr'ges,  the  founder  of  the  dynasty  of  the  Menn- 
nadiB  in  the  kingdom  of  Lydia,  was  the  farorite  of  King 
Candanles,  and  in  possession  of  a  ring  by  means  of  which 
he  coald  make  himself  invisible.  Urged  by  the  king,  who 
boasted  of  the  beauty  of  his  wife,  Gyges  concealed  himself 
in  the  bed-chamber  of  the  queen  in  order  to  see  her  naked, 
but  was  discovered.  The  queen,  indignant  at  the  affront 
offered  her,  gave  him  the  choica  of  being  pnt  to  death  him- 
self or  of  killing  her  husband.  He  chose  the  last,  and  be- 
oame  king  about  716  b.  c.  D.  678  b.  c.  The  Delphic  oracle 
conflrmed  him  in  his  new  position,  and  he  acquired  great 
wealth.  The  story  of  the  ring  is  told  by  Plato,  and  the 
ring  of  Qyges  was  with  the  ancient  Oreeks  a  symbol  of 
extraordinary  good  luok,  like  the  lamp  of  Aladdin  with  the 
Arabs. 

Gylip'pns  [riiMmc],  son  of  the  exiled  Spartan  gen- 
eral Gleandridas;  commanded  two  Spartan  galleys  for  the 
relief  of  Syracuse,  then  (4U  a.  c.)  besieged  by  the  Athe- 
nians ;  took  oommand  of  the  Sioilian  land  forces,  by  the  aid 
of  whioh  (413)  the  siege  was  broken  up.  In  412  he  re- 
tnmed  to  Sparta ;  for  the  Syracusans,  notwithstanding  his 
brilliant  and  successful  efforts  in  their  behalf,  seem  to  have 
despised  him  and  treated  him  with  open  insult.  (Plutarch, 
Kicia;  19,  21,  28.)  He  was  afterwards  banished  from 
Sparta  for  having  stolen  a  part  of  the  treasure  sent  from 
Athens  by  Lysander,  and  probably  d.  in  exile,  ^lian  states 
that  he  was  a  Mothax — that  is,  a  man  of  Helot  birth, 
brought  up  as  a  Spartan,  and  allowed  a  part  of  a  oitisen's 
privileges,  but  there  is  reason  to  doubt  the  truth  of  the 
statement. 

Grmna'sinm  [Or.  yviurinm,  from  fviirit,  "naked"] 
properly  designates  a  place  for  athletic  ozeroise,  but  in  an- 
cient Qreeoe  tne  great  gymnastic  schools  beeame  also  places 
for  lounging,  for  conversation,  for  study,  and  for  oral  in- 
straotion.  Thus,  the  gymnaaiom  finally  became  a  school. 
But  except  in  Oermany  and  some  other  European  countries 
the  name  has  reverted  to  its  original  sense.  (See  Qvmnab- 
Tics.)  In  Qermany,  the  gymnasia  are  the  schools  where 
young  men  are  fitted  for  the  universities.  Latterly,  most 
of  the  instruction  in  practical  studies,  mathematics,  foreign 
languages,  and  the  like,  for  those  who  do  not  intend  to  enter 
the  universities,  are  taught  in  the  Rkalschulen  (which  see). 

GyOinafl'tiCS  [Gr.  iy  yvfifOffrucif  (tc'^vi)),  from  yvji.¥6t, 
"naked"],  the  systematic  exercise  of  the  muscles  for  the 
preservation  or  restoration  of  health  and  the  development 
of  the  physical  powers.  Among  no  nation  waa  the  gym- 
nastic art  ever  so  thoroughly  put  in  practice  as  among  the 
ancient  Greeks.  They  knew  that  mncb  of  the  enjoyment 
of  life  depends  upon  the  possession  of  a  vigorous  physical 
constitution.  All  free-born  youths  were  exercised  syste- 
matically in  the  gymnasium;  in  the  Doric  states  even 
young  women  took  part  in  the  exercises.  The  Greek  phy- 
sicians often  prescribed  gymnastics  as  a  means  for  the  re- 
covery of  health.  To  the  thorough  physical  culture  of  the 
Greelcs  wo  must  undoubtedly  give  much  of  the  credit  for 
their  intellectual  and  artistic  successes.  Gracefulness  and 
strength  in  movement  and  sanity  of  mind  and  body  were 
national  oharacteristics,  for  which  the  Oreeks  owed  much 
to  the  gymnasium.  Rome  borrowed  the  Grecian  physical 
oultore,  but  only  in  her  later  days.  In  the  Midale  Ages 
knightly  and  rustic  pastimes,  tourneys,  and  feats  of  arms 
on  the  one  part,  and  wrestling,  boxing,  archery,  and  other 
exercises  of  strength  on  the  other,  took,  to  some  extent,  the 
place  of  the  old  physical  culture ;  and  it  was  not  till  a  com- 

Saratlvely  late  time  that  interest  in  these  things  began  to 
ie  out.  Modern  gymnastics  originated  early  in  the  nine- 
teenth century  In  Prussia.  Germany,  Scandinavia,  and 
France  adopted  them  for  schools  and  for  the  soldiery,  and 
in  all  these  countries  private  enthusiasm  did  much  for  the 
can.ic.  Basedow,  Jahn,  Guts-Muths,  and  Salzmann  were 
the  great  promoters  of  this  reform.  Great  Britain's  apper 
and  middle  classes,  always  fond  of  manly  exercises,  nave 
given  an  important  but  not  a  prominent  place  to  gymnas- 


tics. In  the  V.  S.,  chiefly  through  the  inflnence  of  the  col- 
leges, the  Caledonian  societies,  and  of  the  German  Turners^ 
there  has  been  of  late  an  awakening  of  interest  in  the  sobject. 
Gymne'trns,  a  remarkable  genus  of  fishes  of  the  family 
Trachypteridm.    Thejr  inhabit  deep  parts  of  the  sea,  and  are 


Hawken's  Gymnetrus. 
■eldom  seen.  O.  or  Regalecut  Bankrii  and  0,  Hatektnn  are 
found  in  the  Atlantic  waters.  They  are  board-like  in  form, 
very  much  compressed,  and  from  six  to  twenty  feet  in 
length.  Their  ventral  fins  are  reduced  to  the  form  of  oar- 
like filaments.  These  fishes  are  very  delicate  and  fragile, 
and  when  found  some  of  their  parts  are  usually  wanting. 

Gymnocladas  [tvmvw,  "naked,"  and  nAa&K,  a 
"branch,"  referring  to  the  absence  of  small  boughs],  a 
genua  of  the  order  Leguminosss,  of  a  single  species,  the  G. 
Canaden$it,  called  coffee  tree,  stump  tree,  and  chicot.  It  is 
a  handsome  tree,  with  peculiar  ana  very  compound  leaves, 
but  in  winter  it  appears  as  if  dead,  from  the  absence  of 
small  branches.  Its  wood  i*  valuable  to  the  joiner  and 
furniture-maker,  and  the  very  hard  te^ds  have  been  used 
for  coffee. 

Gymnodon'tes  [from  yv^jiit,  "naked,"  and  aJoik, 
"tooth"]  are  a  sub-order  of  Plectognath  fishes,  distin- 
guished by  a  complete  union  of  the  bones  of  the  upper  jaw 
and  the  consolidation  of  their  dental  armature,  as  welt  as 
that  of  the  lower  jaw,  in  exposed,  beak-like  masses,  with 
or  without  median  sutures ;  the  scapular  arch  is  also  cha- 
laeteriied  by  the  atrophy  of  one  of  its  bones  (the  hypercor- 
acoid).  The  various  species  are  distinguishable  by  a  greater 
or  less  ecoentricity  of  form  and  deviation  from  the  fish-like 
type,  some  having  sac-liko  bodies,  with  the  belly  more  or 
less  distensible,  and  others  by  a  truncation  of  the  body  be- 
hind, and  a  consequent  absence  of  the  caudal  pedonclo  and 
true  fin.  Three  families  belong  to  this  group — vii.  Ortba- 
goriscidse,  Tetrodontidae,  and  Triodontidse,  whose  repre- 
sentatives are  known  popularly  as  salt-water  sun-fishes, 
swell-fishes,  porcupine-fishes,  etc.  Thkodore  Gill. 

Gym'nogen*} a  synonym  for  GrHicospiRMAi  ( which  see). 

Gymnono'ti  [from  y<>m>^i" naked,"  and »TOf,  "back"] 
are  a  sub-order  of  Teleocephalous  fishes,  distinguished 
by  the  brain-ease  of  the  skull  produced  forward;  sym- 
plootio  bones  present ;  pterotio  normal ;  opercular  all  pres- 
ent ;  branchiee  normal ;  four  anterior  vertenrsB,  mneh  modi- 
fied and  united  in  a  single  mass,  with  whioh  are  «on- 
nected  the  ossicnia  auditus;  air-bladder  oonneeted  by  a 
duct  with  the  intestinal  canal ;  and  an  anus  far  in  front  and 
in  advance  of  the  scapular  arch,  or  even  behind  the  sym- 
physis of  the  lower  jaw  of  a  prolonged  snout;  the  body  is 
elongated  and  finless  on  the  back,  but  with  a  long  anal 
continued  far  forward.  To  this  sub-order  belong  two  fami- 
lies of  South  American  fishes:  (1)  Gymnonotidse,  whioh 
includes  a  number  of  genera  and  species,  and  (2)  Electro- 
phoridse,  of  which  the  only  well-determined  representative 
IS  the  famous  electrical  eel.  Theooori  Gill. 

Gymnoso'mata  [Gr.  pin. for  " naked-bodied "],  a  name 
applied  to  those  pteropod  mollusks  which  are  naked,  having 
neither  mantle  nor  shell  (except  sometimes  a  rudimentary 
one) ;  the  head  distinct;  fins  upon  the  sides  of  the  neek,  and 
the  gill  not  often  distinctly  developed.  They  constitute  one 
family,  the  Cliidse,  which  some  divide  into  three  or  more. 
The  number  of  known  species  is  small.  All  are  marine, 
and  the  right  whale  feeds  largely  upon  some  of  the  species, 
engulfing  great  numbers  in  its  open  mouth,  and  straining 
them  from  the  water  by  means  of  its  baleen. 

Gymnog'ophiats  [Gr.  yvf  •wra^twot,  "  naked  philoso- 
phers "],  a  name  given  by  the  Greeks  of  Alexander's  time 
to  the  Fakirs  of  India.  (Sec  Fakir.) 

Gymnosper'ins  [from  the  Gr.  yvium,  "naked,"  and 
■nr^fifia, "  seed  "],a  sub-class  of  exogenous  plants,  including 
the  Coniferse,  the  Cyoadaoess,  and  the  Gnetaceas  or  joint-fin. 
They  have  either  no  pistil  or  an  open  loaf  or  scale  serving 
as  a  pistil,  the  seeds  and  ovules  being  therefore  naked  (that 
is,  destitute  of  a  pericarp),  the  ovules  being  fertilised  by 
the  direct  contact  of  the  pollen.  They  have  been  called 
polycotyledonous  plants,  because  there  are  sometimes  (not 
always)  more  than  two  cotyledons  to  the  embryo. 

GymBotns  Electricna*    See  Electrical  Fisbbs. 
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tiyo'mmt  town  of  ilung«7,  on  tha  KSrSa,  is  oelebnted 
for  ita  exoAllent  wins.     Pop.  8S87. 

GyttngyttB',  %  woll-bailt  and  bcautifolly  litoated  town 
of  Central  Hungary.  It  has  a  considerable  trade  in  oom, 
frait,  wine,  oattle,  and  horsee.     Fop.  15,S30. 

<iryp'si6B«  Fint  Appearanet  in  Europe. — It  is  generally 
aaanmed,  on  the  aatfaurity  of  M.  U.  H.  U,  Orellman  (Die 
Zigeimer,  Leipsio,  178.S),  that  the  gypsies  first  appeared 
near  the  Nortn  Sea  in  1417,  and  that  this  most  hare  been 
shortly  after  their  migration  from  their  fatherland,  India ; 
bnt  more  recent  research  indicates  that  small  bands  of  them 
had  long  before  this  date  been  found  in  Europe,  and  that 
great  nambere  of  them  had  been  living  in  Oreeoe  and  those 
oonntries  where  Oreek  is  spoken,  in  all  probability  as  early 
as  the  elerenth  century.  Little  now,  nowever,  is  known 
with  regard  to  their  presence  in  Eastern  Europe  previous 
to  the  year  1417,  except  that,  although  held  as  serfs,  they 
were  inveterate  vagabonds,  and  in  all  respects,  as  to  appear- 
ance and  manners,  the  same  as  those  of  every  oonntry  in 
the  world  at  present.  In  1417  they  suddenly  appeared  in 
Oermany  in  hordes  of  hundreds,  which  in  a  few  yean 
swelled  to  thousands.  In  that  year,  says  Herman  Korner, 
"a  strange  multitude  of  Oriental  vagabonds  oame  into  Ger- 
many, .  .  .  appearing  at  first  by  the  sea,  beginning  at 
Lunenburg,  whence,  coming  into  Prussia,  they  wentthrough 
Hamburg,  Lubcok,  and  other  cities.  They  went  afoot, 
oamped  by  night  afield,  being  thieves  and  fearing  arrest  in 
eities.  They  were  about  300  in  number,  ugly,  black  as 
Tartan,  and  called  themselves  Seeanl.  They  ha4  leaders, 
a  duke  and  count,  whose  judgments  they  olwyed.  They 
were  great  thieves,  especially  the  women  ;  many  of  then 
were  in  many  plaoes  arrested  and  slain.  They  bore  letters 
of  commendation  from  princes,  especially  from  the  Roman 
•mperor  Sigismund,  through  which  they  were  admitted  to 
eities,  princes,  oostles,  towns,  bishops,  and  prelates,  by  whom 
they  were  kindly  treated.  Some  of  them  rode."  Another 
contemporary  writer  shrewdly  observes  that  those  who  rode 
changed  their  horses  very  frequently.  "  They  said  that  the 
cause  of  their  wanderings  and  pilgrimage  was  a  penance 
for  having  relapsed  to  Paganism  after  being  converted  to 
Christianity,  and  this  penance  of  wandering  had  been  en- 
Joined  on  them  by  their  bishops  for  seven  years."  Rofiis, 
a  Low  Oerman  writer  between  1400  and  14.10,  observed 
them  very  closely,  and  states  that  they  were  oalled  Tartars 
by  the  common  people,  but  C'lant  in  Italy.  He  utterly  dis- 
believed their  story  of  the  penitential  pilgrimage  by  which 
his  eontemporaries  w«re  deeeired,  declaring  it  to  be  his 
eonviction  that  they  wer«  bom  vagabonds  and  thieves, 
"  KHilaM  agHotcente* patriam  " — knowing  no  country.  They 
eare  for  no  religion,  ne  add«,  and  live  but  for  the  day.  "A 
wonderful  rabble  [eollitciet  komiuum),  skilled  in  all  lan- 
gnagea,  bnt  dire  for  the  rustics."  Another  writer  of  that 
period  say*  they  appeared  as    "  baptised  heathens "   in 


Switxerland,  at  BUe,  Zurich,  and  other  plaees.     They  ap- 

5 ear  to  have  been  the  same  party  seen  at  Hamburg  with  the 
uke  and  count,  "  who  wore  silver  girdles  and  rode,"  bear- 


ing the  imperial  letter.  In  1422  they  appeared  in  Bologna, 
h««de<t  by  a  "  duke  of  Egypt,"  named  Duke  Andrew.  In- 
spired by  the  anceeaa  of  the  (probably  forged)  tetter  trom 
the  emperor  Sigismund  in  Germany,  they  added  to  the  old 
story  of  their  being  renegades  and  penitents  by  declaring 
that  Hungary  was  their  original  oonntry,  the  king  of  which 
having  conquered  them  in  battle,  had  sent  ttfem  on  a  seven 
years'  penitential  pilgrimage,  and  had  granted  them  a  de- 
aree  wnieb  they  showed,  "authorising  them  to  rob  and 
steal  without  being  amenable  to  justice."  They  remained 
in  Bologna  fifteen  days,  stealing  freely.  It  would  appear 
that  faith  and  respeet  attached  to  their  "license,"  since 
the  authorities  did  not  arrest  them,  bnt  decreed  that  any 
one  whom  they  had  robbed  might  steal  to  an  equal  amount 
from  them;  and  the  Bolognese  availed  themselves  of  this 
to  such  an  extent  that  the  gypsies  were  glad  to  escape  to 
Rome.  They  were  "  la  pitk  iruUa  genia  " — "  the  most 
beastly  people  ever  seen  in  those  parts.  Black  and  lean, 
they  ate  like  pigs.  The  women  went  in  chemises."  From 
a  desoription  of  their  hair,  color,  and  ornaments  they  were 
evidently  low-caste  Hindoos. 

Name  and  On'yi'n.— The  first  gypsies  did  not  profess  to 
come  from  Egypt,  but  the  name  Egyptian  having  been  ap- 
plied to  them,  it  was  soon  eormpted  to  gypsies.  That  some 
of  them  came  through  Egypt  is  likely  from  several  Coptic 
words,  and  in  Egypt  to-day  Copts  call  themselves  Oipli. 
Bnt  ftram  the  beginning  they  were  nnirersally  called  Cin- 

?sri  or  Chingani,  varied  in  Italy  to  Zingari,  in  Spain  to 
incali,  in  Germany  to  Zigeuner.  An  immense  amount  of 
learning  and  research  has  been  devoted  to  the  origin  of 
this  word.  But  as  it  is  given  among  the  gypsies  of  Persia 
to  a  large  class  among  themselves,  the  saddle-makers,  or 
Zingari,  which  has  given  its  name  in  turn  to  the  Zinganeh, 
a  Kurd  tribe,  supposed  to  be  of  gypsy  origin,  this  is  pos- 


sibly the  true  root.  Among  themselves  they  never  say  gypsy, 
but  always  Kommang.  There  exist  in  India  several  kinds 
of  wandering  pariahs  or  outoaets,  which  are  identical  in  all 
respeots  with  gypsies,  the  latter,  however,  uniting  in  one 
the  peouliarities  which  in  India  attach  to  difierent  bodies. 
Prominent  among  them  are  the  Doms,  whose  name,  it  is 
probable,  is  identical  with  that  of  Jtvm,  by  which  gypsies 
distinguish  themselves  all  the  world  over.  The  Hindoo  d 
generally  changes  to  r  in  the  Rommany  or  gypsy  language 
— 0.  g.  dot,  a  "  spoon,"  into  roi  ;  and  as  the  words  Dom, 
Domni,  and  Domnipana  mean  in  Hindoo,  a  Dom,  a  female 
Dom,  and  "  the  being  a  Dom,"  so  Bom,  Bomni,  and  Rom- 
nipen  have  precisely  the  same  signiSoation,  and  in  common 
use  as  applied  to  a  gypsy,  his  wife,  and  gypsydom.  The 
antiquity  of  the  Doms  is  indisputable,  as  they  are  men- 
tioned in  the  Shastera,  where  they  are  called  Sopuokh,  or 
"  dog-eaters."  At  the  present  day  in  India  they  roam 
about,  living  in  tents,  eat  swine  which  have  died  a  natural 
death,  carry  out  corpses,  etc.,  and  flay  animals;  all  of 
which  aro  habits  or  pursuits  peculiar  to  gypsies,  or  were 
so  when  they  first  appeared  in  Europe.  The  I>oms  of  In- 
dia, like  gypsies,  make  baskets  and  mats,  which  they  sell 
while  roaming  about.  Their  women  sing,  play  on  musical 
instruments,  and  frequent  weddings,  as  did  the  gypsy- 
women  of  Italy  and  Spain.  Unlike  all  other  Hindoos,  the 
Doms  are  madly  addicted  to  intoxication,  being  "so  fond 
of  drinking  that  they  spend  nearly  the  whole  of  their  earn- 
ings on  spirits."  Even  in  Germany  the  excessive  fondness 
of  gypsies  for  spirits  was  observed  in  early  times.  The 
name  X>om  was  probably  the  first  typo  of  that  of  Rom,  but 
other  oanaes  may  have  helped  to  form  it.  In  Hindoo,  as 
well  as  English,  a  similar  word  signifies  roaming.  Many 
gypsies  passed  through  Egypt  on  their  way  westward,  and 
in  Coptic — which  was  more  generally  spoken  in  the  eleventh 
century  than  at  present — Rami  means,  as  in  gypsy,  a 
"man;"  and  it  is  also  probable  that  from  their  long  so- 
journ in  Roumania  and  among  Greeks,  who  are  generally 
called  ROmi  in  the  East,  being  eonfounded  at  an  early 
period  with  Romawtj  they  spoke  of  themselves  as  Roman! 
when  they  first  appeared  in  Hungary.  There  is,  however, 
in  India  another  oody  of  outcasts  which  probably  contrib- 
nted  largely  to  the  gypsies,  bnt  at  a  lattr  period,  the  first 
immigrants  being  Doms.  These  are  the  Nats,  which  all 
European  residents  in  India  call  simply  gypsies,  so  identi- 
cal are  they  with  them.  The  Mftts  "  are  noted  thieves, 
wander  abont,  are  addfoted  to  eoqjnring,  legerdemain,  and 
theatrical  pursuits."  It  may  here  be  remarked  that  there 
is  probably  »ot  one  theatre  or  cireus  in  England  or  Amerioa 
in  which  there  are  not  one  or  more  peribrmers  of  more  or 
less  mixed  gypsy  blood.  The  Nits  tell  fortunes  by  ehiro- 
manoy,  and  live,  like  English  gypsies,  in  tents  of  dark 
blanket-stuff.  Many  of  the  men  are  skilful  blacksmiths. 
Their  women  sell  love-potions  and  charms  against  the  evil 
eye,  just  as  in  Europe.  The  personal  appearance  of  these 
tribes  is  peculiar,  and  so  identical  with  tnat  of  gypsies  that 
any  one  who  is  familiar  with  the  one  cannot  fail  to  recog- 
nize the  other.  This  is  especially  seen  in  a  very  singular 
and  eharacteristio  glitter  of  the  eye,  and  an  expression  not 
to  be  seen  in  any  other  kind  of  Easterns,  excepting  per- 
haps Persians,  who  often  resemblo  gypsies.  Like  North 
American  Indians,  the  gypsies  all  walk  with  the  feet 
ttraight ;  so  that,  as  a  gypsy  onoe  informed  the  writer, 
he  eould  tell  the  track  of  one  of  his  own  people  among  a 
hundred  gorgiot  (or  non-gypsies).  There  are  in  India  two 
or  three  other  roaming  castes  which  have  strongly  marked 
gypsy  traits.  The  use  of  a  secret  language  among  most  of 
Uiese  wanderers,  and  especially  by  the  N&ts,  also  identifies 
them  with  gypsies.  Nothing  is  as  yet  known  which  ex- 
plains the  fact  why  at  one  period  there  was  apparently  a 
vast  and  sudden  migration  of  them  from  India.  The  pa- 
riahs or  ontoasts  of  that  country  have  in  their  ranks  many 
men  of  genius,  and  it  is  to  the  writings  of  members  of  the 
Foorraohohameiyan  and  Vallooran  sects  of  pariahs  and 
similar  heretics  that  India  owes  its  best  literature  in  a  lit- 
eral sense.  It  is  probable  that  the  first  leaders  of  the  gyp- 
sies into  Europe,  who  are  described  as  men  of  rank  and 
knowledge,  were  of  this  class,  and  that,  owing  to  the  free 
thought  which  sprang  from  Booddhism,  the  ranks  of  the 
intelleotoal  pariahs  were  at  one  time  largely  augmented,  the 
result  being  an  effort  to  deliver  themselves  by  emigration 
from  the  extreme  tyranny  to  which  they  wore  subjected. 
The  only  history  of  their  early  migration  is  contained  in 
their  language.  We  shall  speak  moro  in  detail  of  one  group 
of  European  gypsies. 

Englieh  and  Smitith  Oypnet — Their  dialect  contains 
Greek,  Slavonian,  Magyar,  and  Gorman  words.  To  those 
Miklosich  adds  French,  but  the  10  "  French"  words  given 
by  five  different  writers  are  not  all  French,  and  the  rest  are 
either  not  gypsy  or  are  doubtful.  The  immense  number 
of  Indian  and  Persian  words  collected  among  English 
gypsies  by  the  writer,  and  not  as  yet  found  on  the  Conti- 
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DVDt,  rendcn  it  powibl*  that  the  EnglUh  bruioh  an  of  u 
■ep&rate  migntion  ;  which  leemB  the  mora  likely  from  the 
faet  that  muiy  of  theae  so-ealled  Greek,  eto.  worda  are  also 
of  Indian  origin.  The  first  Qypaies  slipped  orer  into  Eng- 
land very  quietly.  An  aoonymoaa  writer  in  1612  states 
that  the;  firat  began  to  gather  to  a  head  in  the  south  of 
England  about  1612.  Tbey  had  a  king  named  Oiles  Uather, 
and  a  qneen,  "  Calot."  Thej  roamed  about  in  some  state, 
eheating  poor  country-girls  of  everything,  and  stealing. 
The  Tagabond  element  seems  to  hare  been  developed  and 
perfected  in  England  by  gypsies,  and  the  old  Cant,  or  early 
thieves'  slang,  was  founded  on  Rommany .  In  1&22  they  wera 
described  as  an  outlandish  people  calling  themselves  Egyp- 
tians, ezaroising  no  craft  but  palmistry  aod  robbery,  eto. 
In  1549  they  were  included  in  a  search  made  through  Sus- 
sex for  all  "  vagabonds,  gypsies,  oontpirators,  prophesiers. 
Slayers,  and  saeh  like."  from  some  eause  it  would  appear 
lat  f^psies  during  the  reign  of  Henry  Till,  were  imported 
into  England.  A  fine  of  £40 — a  large  sum  for  those  days 
—was  imposed  in  consequence  on  every  gypsy  entering 
England;  and  at  one  time  a  great  number  were  reshipped 
to  France.  Tet  in  1563  there  were  fully  10,000  of  them  in 
England.  At  this  time  they  taught  their  language  freely 
to  recruits.  Acts  for  their  suppression  being  useless,  it  was 
made  felony  without  benefit  of^ clergy  for  any  person  above 
fourteen  years  of  age  to  keep  company  with  them ;  and 
Judge  Hale  remarks  that  at  one  assise  a  few  years  before 
the  Restoration  13  gypsies  were  executed— ('.  e.  simply  for 
being  gypsies.  It  should  be  remembered  that  the  outrages 
and  evils  committed  by  them  were  incredible,  and  even  at 
the  present  day  the  Jtommain/  is  the  life  of  the  entire  vag- 
abond population  of  the  roads  in  England,  it  being  almost 
impossible  to  find  a  tinker  or  petty  hawker  who  is  not  part 
gypsy.  There  are  now  but  a  few  hundred  full-blooded  tmt- 
gypsy  persons  in  England  (1874),  but  of  kairtngroat,  or 
house-dwellera,  who  keep  their  gypsy  blood  a  secret,  and 
of  half-breeds  {ehuredi  or  path  an  potk),  or  of  those  affili- 
ated by  blood — all  of  whom  possess  the  great  secret  of  the 
Rommany  language  to  a  greater  or  less  degree— there  are 
perhaps  20,000.  As  the  tinkora  in  England  are  all  gypsies, 
and  as  they  were  probably  the  same  in  the  time  of  Shak- 
speare,  since  he  speaks  of  "  their  own  language,"  it  is  thought 
by  some  that  John  Banyan  was  of  gypsy  origin,  as  his 
father  was  a  tinker,  and  as  he  himself  speaks  of  being  of 
the  most  despised  race  in  the  land.  The  old  class  of  gyp- 
sies in  England  occasionally  speak  Bomraany  very  purely, 
and  mourn  for  the  dead,  as  in  Qermany,  by  abstaining 
from  some  peculiar  food  for  years,  or  from  some  pursuit  or 
pleasure.  They  also  refrain  from  mentioning  the  name  of 
the  dead,  and  otherwise  manifest  great  respect  for  them. 
Oypaydom  in  England  received  its  first  blow  at  the  period 
of  the  American  Revolution,  when  great  numbers  were 
foroed  into  the  fleets  and  armies  serving  in  America, 
Host  of  these  deserted,  ilnding  America  a  congenial  home. 
Another  great  blow  to  English  gypsyism  was  the  railroads, 
and  of  late  years  the  EncTosnra  Act,  which  by  enclosing  all 
eommons  and  wastelands  has  deprived  them  of  places  to 
oamp.  At  present  (1874)  they  are  being  driven  with  great 
severity  from  all  their  old  camping-grounds.  In  an  out- 
skirt  of  London  called  the  Potteries  about  1000  live  in 
small  houses,  espeoially  during  the  winter.  Dr.  R.  Bright 
in  1818  first  gave  the  world  some  scoonnt  of  the  English 
gypsy  language,  followed  by  John  Hoyland  in  1818.  Hoy- 
land  was  an  English  Quaker  who  married  a  gypsy  girl. 
The  gypsies  of  the  present  day  are  by  no  means  so  dishonest 
as  is  generally  supposed,  though,  like  all  childish,  ignorant, 
and  very  poor  people,  they  yield  to  temptation.  When 
implicitly  trustea  they  are  very  honorable,  and  are  grateful 
for  kiitdaeM.  They  are  all  strong  of  body,  are  good  rough- 
riders,  and  box  well.  They  are  very  quarrelsome,  oontin- 
nally  fighting,  and  even  murdering,  among  themselves,  but 
very  seldom  trouble  gorgioi.  When  one  is  arrested  for 
crime,  his  friends  make  incredible  efforts  to  obtain  his  re- 
lease. Of  late  years  the  works  of  George  Borrow  have 
attracted  much  attention  towards  them.  They  burn  the 
clothes  of  their  dead,  and  sometimes  other  valuables.  The 
writer  knows  of  a  young  gypsy  who  recently  (1874),  be- 
oaaae  be  had  been  jilted  and  diagraeed  by  hia  bride's  not 
coming  to  the  wedding,  broke  his  watch  to  pieoes  and 
burned  his  wagon.  Their  favorite  food  is  the  hedgehog, 
•tewed  or  roasted.  It  should  be  known  that  gypsies  among 
themselves  ridicule  fortune-telling  as  being  mere  ftocit'er6<n 
or  lying,  as  the  writer  has  learned  from  frequent  conversa- 
tions with  them  on  the  subject. 

Tradition  asserts  that  gypsies  were  in  Scotland  in  1460. 
In  1506  James  IV.  granted  them  a  letter  of  favor,  deluded 
by  the  old  story  of  their  being  penitents.  For  many  years 
their  true  character  was  not  suspected.  When  it  was  inti- 
mated to  the  gypsy  king  that  it  was  time  for  him  to  leave 
the  kingdom  and  end  his  pilgrimage,  "commanded  by  the 
pope,"  ho  declared  that  he  had  been  robbed  by  some  of 


his  subjects,  aod  obtained  the  aid  of  govemiiMsit.  It  \m 
said  that  James  V.,  while  tnvelling  in  disguise,  was  ora- 
elly  treated  by  two  gynsies  of  a  band  of  tiiree,  in  conse- 
quence of  which  he  made  a  law  that  whenever  three  tinker* 
or  gypsies  were  found  together,  two  should  be  hanged  and 
the  third  set  at  liberty.  This  order  was  in  force  only  on* 
year,  and  with  this  exception  the  gypsies  were  nnmolested. 
They  multiplied  prodigiously,  and  married  well  among  tha 
natives,  their  thieving  habits,  as  Bimson  (himself  a  Seoteh- 
maa)  asserts,  proving  no  bar  to  snch  oonneotions,  "aa  tha 
Scottish  people  wen  aocustomed  to  thieving  of  all  kind*." 
After  a  period  of  paaoe  was  established  severe  edicts  against 
the  gypsies  appeared  in  15112,  1600,  1603, 160«,  eto.  Bat 
though  to  be  a  gypsy  was  a  capital  crime,  and  they  were 
hunted  down  with  excessive  severity,  they  remained  in 
great  numben ;  and  it  was  only  after  the  persecution  ceased 
tiiat  they  rapidly  diminished.  Until  a  very  recent  period 
the  Scottish  gypsies  were  generally  robhera  and  villains  of 
the  worat  kind,  availing  themselves  of  the  popular  weakness 
for  romance  and  boldness  to  outrage  law,  as  they  appear, 
aooording  to  Simson,  to  have  always  been  popular.  Until 
within  fifty  years,  Scotch  gypsies  divoreed  themselves  by 
killing  a  horse  with  several  Hindoo  ceremonies;  and  tha 
writer  has  found  English  gypsies  who  preserved  the  tra- 
dition of  such  a  custom.  In  Scotland  gypsies  call  them- 
selves Jfavken.  A  small  town  (Kirkyetholm)  was  at  one 
time  peopled  by  them,  in  consequence  of  a  gypsy,  by  his 
bravery  at  the  siege  of  Namur,  having  obtained  a  grant 
authorising  his  descendants  to  dwell  there.  At  present 
very  few  remain  in  it,  great  numbers  of  Scotch  gypsies 
having  gone  to  America,  where  they  generally  liocome  at 
once  house-dwellers,  and  are  lost  to  view.  At  one  time, 
English  gypsies  buried  their  dead  in  remote  places,  but  at 
present  they  are  careful  to  seeura  Christian  burial.  Their 
ordinary  weddings  generally  consist  of  nothing  but  an 
announcement  and  a  feast,  but  of  late  years  the  better 
class  obtain  the  aid  of  a  clergyman.  They  have  several 
Hindoo  superstitions  not  known  to  the  English,  tach  as 
the  evil  eye  and  a  belief  that  the  blind-worm  sees  for  half 
the  year  out  of  his  right  eye.  and  half  with  his  left.  Like 
the  Hindoos,  they  send  cooked  food  for  three  days  to  tha 
family  of  a  deceased  person,  snd  call  it  by  nearly  the  same 
words  (jfcnir  habhen ;  in  Hindoo,  karwd  kkana).  Their 
children  are  very  beautiful,  and  the  old  people  are  distin- 
guished by  a  peculiarity  which  is  also  observed  among 
their  ancestora,  the  dams  of  India.  Their  hair  seldom 
turns  gray, even  in  advanced  age, unless  there  be  "white" 
blood  in  their  veins.  During  ue  summer  the  gypsies  fre- 
quent races,  where  they  set  up  eocoannts  or  toys  to  be 
thrown  at  at  a  halfpenny  a  throw,  or  keep  "  Aunt  Sollies  " 
(a  similar  game),  while  their  women  beg  and  tell  fortunes. 
They  also  frequent  fairs,  where  they  sell  horses,  and  haoot 
pic-nies  with  their  games  or  music.  In  the  aotomn,  dar- 
ing a  period  of  three  days,  hundreds  of  them  may  be  seen 
in  London  crowding  one  or  two  favorite  shops  (of  which 
Belrose's  is  the  chief),  and  buying  liaskets,  brooms,  olothas- 
lines,  etc. ;  after  which  they  wander  all  over  England,  sell- 
ing them.  Formerly,  they  made  their  baskets,  but  of  lata 
yeara  they  purobase  the  French,  on  which  they  make  • 
profit  of  over  200  per  cenL  As  wipter  advances  the  men 
begin  to  manufacture  slothes-pins  and  butchers'  skewen, 
by  which  they  earn  two  shillings  a  day.  Chair-mending 
with  split  rattan  is  in  England  exclusively  followed  by 
quarter-blood  *gypsies  or  those  more  remotely  allied  to 
them;  no  one  can  walk  far  in  London  without  seeing  on* 
or  more  seated  on  the  curbstone  hard  at  work.  This  class 
speak  very  little  Rommany.  Oypsies  are  in  England  in- 
dustrious; the  women,  however,  earn  more  than  the  men. 
On  the  whole,  they  earn  twice  as  mneh  as  farm-laborers, 
and  lead  much  happier  lives.  They  are  rery  fond  of  tea 
and  beer,  and  always  live  well.  The  men  greatly  priie  a 
coat  or  other  garment  from  a  gentleman,  particularly  from 
a  patron,  far  above  its  value.  This  is  also  ohoraoteristio 
of  Hindoos.  There  are  nearly  100  English  gypsy  family- 
names,  most  of  which  are  represented  in  America. 

It  has  been  asserted  that  there  are  no  gypsies  in  America, 
but  there  are  in  reality  more  than  in  Great  Britain,  and  in 
fact  those  of  other  countries  are  here  in  great  numbers. 
Hr.  Simson  says  (in  bis  Hitary  of  Ike  Gyptiet,  London, 
1865)  that  he  met  in  America  with  French,  Hungarian, 
Oerman,  and  English  gypsies,  and  speaks  of  a  village  in 
Pennsylvania  and  of  one  in  New  England  originally  estab- 
lished by  gypsies,  and  in  which  Rommany  is  still  secretly 
spoken.  Many  peddlers  in  Amerioa  are  gypsies,  and  many 
of  the  smaller  tin,  eroekery,  and  basket  "  stores "  in  New 
York  are  kept  by  half  or  quarter  blood  gypsies.  The  tin- 
ware which  they  sell  is  of  a  plain,  ooarse  kind,  so  that  a 
gypsy  tin-store  is  easily  known.  A  very  large  proportion 
of  the  itinerant  cutlers  and  tinkers  in  American  cities  are 
German,  Hungarian,  or  French  gypsies.  Hungarian  gyp- 
sies are  sometimes  to  be  found  in  negro-minstrel  and  other 
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bmdi.  Then  an  a  number  of  gypay  mniieiani  in  Balti- 
more. Han;  of  che  fortaae-telllng  women  in  our  oitiei  ar* 
half-blood  gjpeies.  Within  a  few  yeao  the  number  of  wan- 
dering tent-gypaiea  has  largely  inoreased  in  Amerioa ;  man; 
of  them  roam  m>m  Canada  to  Texaa  ;  the  writer  ig  well  ao- 
qnainted  with  one  who  did  thi>.  The;  are,  like  all  g;paiei, 
ver;  reticent  aa  to  their  language.  Tet  rer;  few  among  the 
wanderers  poaseaa  a  large  Tooabular;  or  speak  Romman; 
well,  and  the  reader  who  will  devote  a  ver;  few  weeka  to 
either  Dr.  B.  Smart's  vooabular;,  to  G.  Borrow'a  Somano 
Lavo  LU,  or  0. 6. Lelaad'a  Engliik  Oyptiet  (London,  1872), 
oan  in  a  few  weeki  apeak  the  language  better  than  moat 
Bngliah  or  American  gypaiea.  Charles  tt.  Lzlakd. 

Gyp'snm  [from  the  Oreek  yiimi].  8;psam  la  a  min- 
eral, the  natural  bih;drated  calcium  anlphate,  CaSO^  + 
2niO,  cryetallizing  in  the  monoclinic  a;8tem.  The  trana- 
luocnt  crystalline  varieties  are  known  as  lelenite  (from 
Selene,  the  "  moon,"  in  allusion  to  the  oharaeteriatie  soft 
lustre) ;  the  ordinar;  massive  forms  and  opaque  crystals 
as  g;psum;  the  finer  granular  sub-translucent  massive 
kinds,  as  alabaster,  and  fibrous  varieties,  as  satin-spar.  In 
hardness  gypsum  varies  from  1.6  to  2.0,  and  the  specific 
gravity  of  pure  crystals  is  from  2.311  to  2.328.  Heated, 
this  mineral  gives  off  its  contained  water,  and  becoming 
opaque  falls  to  a  powder,  which  has  the  power,  if  moist- 
ened, of  rapidly  "setting"  or  assuming  again  the  solid 
form.  Upon  this  propert;  depends  the  most  extensive  ap- 
plication of  this  mineral  in  the  arts,  as  plaster  of  Paris  is 
made  from  it  by  heating  and  subsequently  grinding  it  to  a 
fine  powder.  It  is  also  used  as  a  fertilizer  and  in  the  man- 
ufacture of  glass  and  porcelain.  Alabaster,  being  of  great 
beauty  and  easily  carved  on  account  of  its  softness,  is  ex- 
tensively used  for  ornamental  purposes.  Extensive  depos- 
its of  gypsum  are  worked  in  England,  France,  and  other 
countries  of  Europe,  and  also  in  the  U.  S.  and  Nova  Bootia. 
The  latter  occur  in  the  Palseoxoic  series  of  rocks,  but  this  min- 
eral occurs  most  abundantly  in  the  Mcsozoic  or  Secondary 
formations,  especially  in  association  with  deposits  of  rock- 
salt.  Gypsum  is  also  found  generally  in  volcanic  regions. 
In  the  U.  S.  gypsum  is  recorded  from  a  great  number  of 
looalities,  more  or  less  extensive  beds  having  been  met  with 
in  Virginia,  Tennessee,  Michigan,  etc.,  and  in  imitative 
forms  of  scrolls,  vines,  flowers,  shrubbery,  etc.,  it  consti- 
tutes one  of  the  wanders  of  the  Mammoth  Cave,  K;.  Per- 
haps the  roost  celebrated  ^psum-beds  in  the  world  are 
those  of  Hontmartre,  near  Paris,  which  have  given  rise  to 
the  name  "  plaster  of  Paris,"  and  which  are  rich  in  the  re- 
mains of  Tertiary  mammals.  These  quarries  are  classical 
ground  in  science,  as  they  furnished  to  the  great  Cuvier  the 
materials  upon  which  he  based  his  observations  on  the  phil- 
osophic history  of  life  on  the  earth.    Edward  C.  H.  Dat. 

Gypsum  Creek«  poat-tp.  MoPherson  co.,  Kap.    P.  117. 

Gyrenceph'al*  [frem  yvpfo,  to  "bend"  or  "wind," 
and  fyW^oAof,  "  brain  ]  are  those  mammals  in  whioh  the 
soperflcies  of  the  cerebrum  is  folded  into  gyri  or  convolu- 
tions (as  implied  by  the  name),  and  the  cerebrum  itself  ex- 
tends over  more  or  less  of  the  cerebellum,  and  generally 
over  the  olfaotor;  lobe* :  they  were  considered  b;  Owen  as 
a  "aob-olasa,"  and  in  the  group  were  included  the  quad- 
dmmanous  Primates,  Carnivores,  Ungulates,  Probosoidiana, 
Tozodonts,  Sirenians,  and  Cetaceans.  Man  waa  excladed, 
through  a  peculiar  interpretation  of  certain  character!,  aa 
the  sole  representative  of  a  corresponding  group  called 
Aroheneephala.  This  sab-elaaa  has  not  received  the  appro- 
bation of  original  investigators,  although  it  has  found  con- 
siderable cnrrenc;  in  popular  and  semi-popular  works. 
The  G;rencephala  and  Aroheneephala  bad  been  combined 
long  previottsl;  in  a  group  named  (by  Bonaparte)  Educ^ 
bilia,  for  more  valid  reasons.  Tbbooobb  Gill. 

eyrTalcon,  the  Faleo  gyrfaleo  of  Iceland,  Scandinavia, 
Asia,  and  North  America,  one  of  the  most  highly  esteemed 
of  the  noble  falcons  used  in  hawking,  was  trained  with 
great  difllcnlty,  and  commanded  a  very  high  price.  It  is 
about  two  feet  long,  and  has  mostly  white  plumage,  espe- 
cially when  full  grown.  Some  writers  distinguish  a  second 
species  of  gyrfalcon,  FaUo  eandicatu.  The  name  is  also 
spelled  <)t<r/a/eon  andjer/a?con. 

GyTO'Pigeosi.    See  Pienur,  Gtbo. 

Gr'roscope  [Gr.  yv(w,  a  "ring"  or  "circle,"  and 
fficoircti',  to  "  view  "],  a  word  first  applied,  as  is  believed,  by 
Foucault  to  that  form  of  the  instrument  designed  by  him 
to  show  ocularly  the  rotation  of  the  earth  ;  it  became  there- 
after the  received  name  for  the  curious  instrument  some- 
times known  as  the  "  mechanical  paradox."  It  illustrates 
"a  particular  case  of  the  rotational  ifiotion  of  ponderable 
bodies, "  viz.  that  case  in  whioh  such  a  body  is  a  rapidly 
rotating  solid  of  revolution,  held  by,  but  free  to  move  about, 
A  fixed  point  in  its  axis  of  figure  and  rotation.  PoissOD 
{MSo,  Analgtique  And  Journal  tU  ficoU  Polyteehnique,a9h* 
IS),  at  the  conclusion  of  his  analytical  investigation  of 


this"parUoalsr  ease,"  remarka :  "There  is  to  be  seen  ita 
man;  philosophieal  cabinets  a  machine  of  Bohnenberger 
whieh  exMbita  with  fidelity  all  the  eirounutanoes  of  this 
rotational  motion,  juat  as  Atwood's  machine  gives  oonlar 
illustration  of  all  the  circumstances  of  the  motion  of  fall- 
ing bodies."  This  (Bohnenberger)  machine  (Fig.  1)  waa 
Pig  ]  firat    described    in    the 

Tubingen  blalltr  /Ur 
NatunoiMoncka/l,  etc., 
1817,  and  also  in  Gil- 
bert's ./lnna{cn,  vol.  Ix., 
p.  60,  and  is  the  oldest, 
the  prototype,  of  gyro- 
scopic inatruments.  De- 
signed, probably,  to  il- 
luatrate  the  precesaion 
of  the  eqninoiea,  and 
eonaisting  merely  of  a 
apherioal  or  spheroidal 
body  so  balanced  in 
gimbals  that  its  axis  is 
free  to  take  any  direc- 
tion, it  is  well  fitted  to 
illnstrate — Jint,  the  ita- 
MUg  of  direction  of  the 
axia  of  rotation  of  a 
solid  of  revolution  pos- 
sessing high  rotai;  ve- 
locity (this  ma;  be  dona 
by  placing  the  instm- 
ment  on  the  revolving 
disk  of  a  centrifugal 
maehine;  the  axis  of  the  rotating  sphere  will  continue  in- 
variable, or  nearly  so,  in  direction);  tecond,  b;  attaching 
the  small  weight  G  to  the  inner  ring  J  near  one  of  the  ex- 
tremities of  the  axis  of  the  rotating  spheroid,  a  prepon- 
deranoe  is  established  tending  to  tilt  (or  pull  down)  that 
extremity,  but  aetualij/  causing  a  slow  horizontal  gyration 
OT  mtee—ional  motion. 

In  1831  (see  Am.  Jour.  Sci.,  vol.  xxi.,  1832),  Prof.  Wal- 
ter R.  Johnson  of  the  University  of  Pennsylvania  in- 
vented a  maehine  to  which  he  gave  the  name  of  "  rota- 
soope,"  and  whieh,  possessing  all  the  qualities  comprised 
within  the  narrow  aeope  of  the  Bohnenberger  machine,  af- 
forded the  mesne  for  onrioualy  illuatrative  experiments  in 
which  it  has  not  really  been  equalled  in  any  subsequent 
invention.  It  is  not  within  the  compass  of  this  paper  to 
enumerate  these  experiments,  or  even  minutely  to  describe 
the  instrument.  Referenoe  must  be  made  to  the  volume 
just  cited,  and  to  an  interesting  lecture  by  Prof.  Snell 
printed  in  the  Annual  Report  of  the  Rtgtnte  of  tie  Smitk- 
eonian  Inetilution  for  18&5.  It  is  snlBeient  to  remark  that 
with  the  combined  wheel  and  inner  ring,  disoonnected 
from  the  other  parts,  all  the  characteristic  experiments 
of  the  common  and  popularly  known  "gyroscope"  were 
exhibited  by  Prof.  Jolmsonj*  By  this  latter  instrument 
(Fig.  8)  we  have  the  phenomena  which,  "  thongh  so  di- 

Fio.  2. 


Bohnenberger  Machine. 


Gyroscope. 

rectly  due  to  the  fundamental  laws  of  mechanics,  seem 
to  exhibit  so  utter  a  violation  of  them,"  presented  in  their 
paradoxical  form;  whereas  there  ia  in  the  exactly  bal- 
anced or  slightly  overpoised  spheroid  of  the  Bohnenber- 
ger machine  nothing  of  this  apparent  violation  of  fun- 
damental laws — nothing  whioh  so  perplexes,  and,  even  to 
scientific  observers,  seems  at  first  sight  to  invoke  "some 

•  At  a  later  date  the  Instrument  in  the  more  familiar  form  was 
brought  out  by  Mr.  J.  H.  Lane  (now  of  the  V.  8.  Coast  Survey), 
and  named  by  Prof.  Olmstead  the  "Mechanical  Paradox." 
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new  and  hitherto  luaknowo  meehaaieal  prlnoiplo,  or  some 
modiSoktlon  of  thoie  already  admitted.  The  rotaaoopo 
of  Prof.  Johnson  seems  to  hare  remained  for  many  years  as 
little  known  as  had  been  the  Bohnenberger  machine :  some- 
thing was  needed  to  make  it  an  object  of  general  attention, 
whleh  seems  to  hare  been  found  in  the  noTel  and  startling 
applications,  by  Foneaolt,  of  the  Bohnenberger  machiuo 
and  the  pendulum,  to  the  ocnlar  exhibition  of  the  diurnal 
rotation  of  the  earth.  Neither  Poisaon,  who,  in  his  solu- 
tion, already  referred  to,  of  "  a  particular  ease  of  rotational 
motion,  etc.,"  prepared  the  way  to  a  complete  analysis  of 
the  gyroscope,  and  who  in  reference  to  the  pendulum  in- 
Testigated  the  motions  of  bodies  near  the  surface  of  the 
rotating  earth,  nor  Laplace,  who,  In  the  remarkable  words, 
"  Though  the  rotation  of  the  earth  is  now  established  with 
all  the  certainty  that  belongs  to  the  physical  sciences,  nev- 
ertheless a  direct  proof  of  the  phenomena  could  not  fail  to 
be  highly  interesting  to  geometricians  and  astronomers," 
seemed  to  desiderate  some  ocular  demonstration — neither 
of  these  great  analysts  caught  the  olue  which  their  own  re- 
searches offer  to  the  inveation  of  such  an  ocnlar  exhibition. 
It  was  reserved  for  the  greatest  genius  in  this  spbore  of  in- 
vention of  modern  times,  the  late  L£on  Fouoault,  to  fur- 
nish to  the  eye  the  "  direct  proof"  desiderated  by  Laplace, 
by  means  of  the  "  Rreely  suspended  "  pendulum,  and  again, 
and  independently,  by  means  of  the  gyroscope. 

Nearly  contemporaneous  with  these  inventions  of  Fon- 
eanlt  was  the  invention  of  oblong  projectiles  for  rifled 
arms,  by  aid  of  which  the  rifled  weapon,  whether  of  small- 
arms  or  of  cannon,  speedily  superseded  the  smooth-bore ; 
and  the  phenomena  of  "  deviation  "  which  tiuise  rapidly 
rotating  projectiles  exhibited  gave  rise  to  the  invention  of 
Prof.  Magnus  of  Berlin  {Poggendorf  Annalen,  vol.  xc.  pp. 
17a  and  371,  and  vol.  IxzxviiL  p.  18)  of  a  gyroscopic  in- 
strument ("rotationa-apparata")  designed  to  illastrate  his 
theoretioal  deduction  that  this  "  deviation  "  had  a  common 
origin  with  that  of  the  already  familiar  gyroacopio  phe- 
nomena. 

The  gyroscope  in  its  common  form,  and  the  phenomena 
whieh  it  exhibits  (Fig.  2), are  now  so  familiar  to  everyone 
as  to  need  bnt  few  descriptive  words.  The  wheel  or  circu- 
lar disk  A  of  the  instrument  having,  by  well-known  means, 
been  put  in  motion  with  very  great  velocity,  the  bearing- 
point  C  of  the  ring  in  which  the  disk  and  axis  are  mounted 
IS  placed  on  the  paint  of  an  upright  support  B.  Not  only 
does  the  rotating  disk  (with  its  ring)  nof  fall,  as  would  hap- 
pen were  there  no  rotation,  but,  preserving  the  angular  eleva- 
tion of  its  axis,  it  takes  np  a  slow  horitontal  angular  motion 
(gyration)  in  the  reverse  direction  to  that  in  which,  by  ro- 
tating, the  upper  periphery  of  the  disk  is  moving — e.g.  the 
disk  in  the  llgare  revolves  as  marked  by  the  arrow  near  its 
top ;  its  at/ratio*  is  as  the  arrows  along  the  indieated  hori- 
sontal  oirole  D.  If  the  direction  of  disk-rotation  be  re- 
versed, ao  will  be  that  of  the  gyration.  It  will  be  found  also 
that  the  rate  of  gyration  is  the  same  for  all  elevationa  of 
the  axle,  and  that  the  greater  the  rotating  velocity  of  A  the 
tlower  will  be  the  gyration — that  as  (by  friction  and  tho 
resistance  of  the  air)  rotatory  velocity  is  lost,  the  gyratory 
velocity  increases  aimultaneonaly,  with  a  gradual  drooping 
of  the  outer  extremity  of  the  axis,  which,  with  continually 
aocelcrated  gyratory  velocity,  falls  in  a  descending  spiral 
(or  helix),  until  finally  the  bearing  C,  if  not  prevented, 
escapes  (slips  off)  from  its  point  of  support.  Still  more 
puiiling,  still  more  paradoxical,  is  that  phase  presented  by 
placing  the  wheel  (rotating  with  v«ry  great  velocity)  on  the 
point  of  support  with  axis  considerably  elevated;  Inatead 
of  failing  (as  it  gyrates),  the  axis  will  riie. 

A  full  analytical  expositiou  of  these  phenomena  cannot 
be  attempted  here.  Every  student  of  mechanics  (and  the 
analysis  which  follows  will  be  intelligible  to  none  other)  is 
familiar  with  the  principle  of  momtnlt  or  "  areaa,"  by  virtue 
of  the  latter  of  which  the  sum  of  the  areas  described  by 
the  radius  vector  of  bodies  acted  on  by  central  forces  re- 
mains eonatant.  Ezpreascd  in  terms  of  "moments  of  the 
quantity  of  motion,"  it  affirms,  among  other  things,  that 
the  sum  of  those  moments  with  respect  to  any  axis  cannot 
be  altered  by  forces  acting  parallel  to  that  axi:  For  the 
purpose  of  analysis,  we  must  suppose  an  imaginary  gyro- 
scope in  which  (Fig.  2)  the  rotating  wheel  or  disk  A  alone 
kai  maoi,  the  axis  (the  ring  excluded)  being  an  immaterial 
rigid  line  renting  and  held  at  a  fixed  point  at  0.  Let  C  be 
the  "moment  of  inertia"  of  the  solid  referred  to  its  axis 
of  rotation,  and  A  tho  common  value  of  that  moment  with 
respect  to  all  other  "  principal "  axes  though  the  point  of 
tujjport. 
M=  tho  mass. 

1  =<  the  distance  from  the  centre  of  gravity  to  the  point 
of  support. 

^  — the  nitmufA  angle  (counted  positively  in  the  reverse 
direction  to  that  in  which  the  disk  by  its  rotation  n 
would  roll  as  a  wheel)  made  by  the  axis  with  any  ar- 


bitrarily chosen  horisontal  Una  of  direction  through 
the  point  of  support. 
«~tha  vertical  angle  made  by  the  axis  at  any  instant, 
with  the  inferior  vertical  drawn  through  the  point 
of  support. 
•  -•  the  initml  value  of  the  same  vertical  angle. 
»  •-  the  angular  velocity  of  rotation  of  tite  disk. 
g  -m  the  force  of  gravity. 

The  wheel  being  put  in  rotation  with  the  velocity  n,  Cti 
will  represent  the  moment  of  the  quantity  of  motion  about 
its  axis  of  figure  ;  and  Ch  multiplied  by  cos  a  the  moment 
of  that  same  quantity  of  motion  referred  to  the  inferior 
vertical.  If,  by  the  action  of  gravity,  the  disk  is  pulled 
down  to  any  angle  of  elevation  denoted  by  «,  On  multi- 
plied by  cos  e  will  then  be  the  expression,  and  hence  an 
increment  in  the  sum  of  "  moments  Cn(aaa  a  —  coa  9)  w.iU 
have  resulted. 

Suppose  that,  in  falling,  tke  axit  of  figure,  motionless  at 

fint,  has  acquired  atimuthal  angular  motion  --  ;  this  im- 
plies rotation,  about,  as  an  instantaneous  axis,  a  principal 
axis  of  A  in  the  aame  vertical  plane,  of  angular  velocity 

d^ 
aint—,  and  the  sum  of  the  momenta  with  respect  to  thia 


dt 


A 


axis  will  be  ^sin«-r-.     This  sum,  referred  to  the  inferior 


dt' 


df 


(2)« 


(cos  t  —  COS  a). 


vertical  as  an  axis,  beeomes  jlsin**-^, 
'  dt 

But  since   these   eflfecta   are  due  to  a   force  (gravity) 

acting  parallel  to  the  axis  about  which  they  are  measured, 

the   "principle"  of  moments   (or  of  "areas")  demands 

that  these  acquisitions  nautraliae  eaoh  other,  or  that  A 

riuH-r  +  C»(cosa  -  cos»)  -  0 : 
dt 

whieh  may  be  put  in  the  form 

(1)  Sin«»4*-^(cos»-cos«). 

dt        A 

If  A  be  the  length  of  the  simple  pendulum  which  would 

swing  at  the  same  angular  velocity  as  the  disk  (considered 

as  suspended  at  0),  the  total  angular  velocity  acquired 

must  be  that  due  to  the  action  of  gravity  through  the  total 

fall,  whieh  will  be  K  (cos  (—cos  a).     We  liave  attribntod 

d* 
already  a  horisontal  angular  component  tine- J- ;  let  there 

be  also  a  vertical  one,  — .     These  two  components  make 

np  a  resultant  angular  veloeity,  the  square  of  which  ii 

rfOi'     df 
sin«»-  j  +  — ,  and  by  the  lau  of  living  force*  (as  it  ex- 
hibits itself  in  tho  case  of  the  pendulum)  we  have, 
A«(sin»»-  -  -(-—)  =  2  J  A  (eos  «  —  cos  a). 
But  A  —  TT-,  and  the  foregoing  becomes, 

d^ 
If  we  eliminate  -p  between  the  equations  (1)  and  (3), 
.  dt 

A  Ch     r 

and  abbreviate  by  putting  A  for  — ,  and  ^  for  5-7V -.  "• 

ahall  get 

(3)8in«»^--^rain«»-2|8«(oos»-oo»a)l  (oo8«-oos«). 

The  equation  (3)  expresses  a  relation  between  the  angle 

»  and  the  angular  velocity  — ■    When  that  angle  is  masei- 

mHtR  or  ffltatiNKin — that  is,  when,  in  its  motions,  the  axis  of 
the  diskreacbes  its greateH  or  Itatt  inclination — the diffcr- 

ential  coefficient  ~r{.of  the   vertical  angular   velocity)  is 

dt 
lero.    This  will  be  the  case  when  either  of  the  factors  of 
the  second  member  of  (3)  becomes  tero;  that  ia,  when 

cos  »  ==  coa  a,  or  

(4)  Coa  »  —  —  p» -h  «/l  +  •Jfi'  cdsT+lF. 

The  first  value  corresponds  to  a  ttaximum,  and  shows 
that  the  axis  never  rieee  higher  than  ite  initial  poeiliun. 

Tho  second  of  the  above  equations  gives  the  mtntmtm 
value  of  9;  and  this  minimum  cannot  be  sero  (that  is, 
cos  t  cannot  >:■  -f- 1 )  so  long  as  0  is  nut  scro ;  that  is,  so  long 
as  n,  the  rotary  velocity,  is  not  sero.  Hoke  »  icro  (that  is, 
deprive  the  disk  of  rotation)  and  equation  (3)  bcoumes  that 
of  the  simple. pendulum  of  length  A,  and  the  motion  is  ae- 
cordingly  such.    But  if  »  be  not  sero^t.  e.  if  there  be  ro- 


•These  equations  f1)  and  (2)  arc  usnallr derived  from  theffrn- 
ersl  (Eulprian)  equations  for  rotary  motion ;  as  they  are  in  ihe 
writer's  work  on  me  OvrvKope.  This  direct  derivation  from  cer- 
tain fundamental  mechanical  principles  Is  here  preferred. 
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tation,  however  alow — this  motion  is  modified  tn  Ihi;  that 
the  axis  in  iwinging  cannot  pais  tkrough  the  inferior  rer- 
lioal,  aa  does  the  pondnlum. 
The  Beir-suBtaiuing  power  of  the  gyroscope  when  very 

freat  relooities  are  giren  m  but  an  extreme  cute  of  thie  law. 
'or  if  ^  be  rerjr  great,  the  small  quantity  I  —  cos*  «  may  be 
subtracted  from  the  quantity  under  the  radical  without  sen- 
aibly  altering  ita  value,  and  therefore  the  equation  is  equiva- 
lent to  cos  t  =•  coa  a  {nearli/).  Hence  in  tola  eaae  the  mini- 
mum  of  the  angle  (  differs  very  minutely  from  the  maxi- 
mum a. 

Hero,  then,  is  the  result,  analytically  found,  which  so 
surprises  the  observer,  and  for  which  an  explanation  has 
been  ao  much  aonght  and  so  variously  given.  The  revolv- 
ing body,  though  solicited  by  gravity,  doee  not  tentibf^  /alt. 
Knowing  this  fact,  we  may,  assuming  that  the  impressed 
velocity  n  is  very  great,  introduce  a  new  variable  n  (equal 
to  a  —  B)f  which  will  always  be  minute ;  and  deducing  the 
valueaof  (Mand(by  development)  ofsin'Sandoost  in  terms 
of  M  (neglecting  its  higher  powenj,  and  substituting  in  (1) 
and  (3)  (as  abbreviated),  toey  become  (omitting,  aa  rela- 
tively imall,  ooa  a  in  the  &ctor  cos  s  -f-  4b'), 

(5)  -/id7 sJ"-—- 

\*         V2«sina-4"?'««' 

(6)  ■  ^^MKJL., 

Kquation  (5)  givai  by  integnUion  and  putting  ^  (    j      ^i 

(7)  •.  =  ^-.in.ain»i«, 
whieb  inbititated  in  (A)  gives 

W  ♦  =  ^,*«-^,.in2i<. 

If  we  make  a  —  80°,  ain  >  =•  1,  in  equation  (<),  deduce 
the  value  of  dt,  and  substitute  in  (5)  we  get 

<ff !!.''«    _ 

(10) 


Vi"- 


(A«  difftrential  equation  i>f  tkt  cyelold,  generated  by  a  oirole 

of  which  the  diameter  is  ~-i,  and  having  a  chord  t-i. 

If  the  value  of  a  ia  not  90",  the  diameter  of  thia  eirole 

will  be  rti  ain  a;  but  the  quantity -—then  measures  an  an- 

gle  of  an  arc  of  a  amall  circle  having  a  ladina  =  sin  a ;  and 
the  chord  of  the  curve  ia  reduced  in  the  aame  proportion  aa 
ita  sagitta,  and  the  curve  ia  itill  a  eycloid. 

The  theoretical  eharaoter  of  the  motion  of  a  point  of  the 
axis  would  therefore  be  represented  by  the  eycloid  (Fig.  .1, 
fttU  fine)  generated  by  the  rolling  of  the  circle  of  whiah  the 

diametor  e6  (exoaedingly  minote)  ia 


2^< 


Fio.  8. 


The  above  demonstration  of  the  intrinaic  character  of  the 
gyroscopis  motion  was  tirst  given  (as  is  believed)  by  the 
writer  of  this  in  the  Am.  Jour,  of  Science  in  1857,  and  in 
Bamard't  Am.  Jour,  of  S<1.,  No.  9,  of  same  year.* 

In  the  foregoing  it  is  assumed  that  at  the  instant  of 
starting  the  rotary  disk  has  no  other  motion  than  its  rota- 
tion. If  there  be  given,  at  that  instant,  ao  initial  gyration, 
anoh  aa  may  be  imparted  by  a  push  or  shock,  the  resulting 

•  Polsson  terminates  his  analysis  with  eq.  (5),  (6),  (7),  and  de- 
duces no  other  results  than  this,  that  "  when  the  rotary  velocity 
IS  very  great  the  axis  preserves  a  nearly  consUnt  Inclination, 
at  tlie  same  time  taking  a  nearly  uniform  but  very  slow  ui- 
muthal  motion,  the  rate  of  which  will  bo  independent  of  the 
Initial  angle  a,  etc.  etc."  Jnlllen  (Probttmu  de  Mteanique 
nHoneUe,  Paris,  18S2)  does  Indeed  deduce  the  eireular  motion, 
relatively  to  the  "  instantaneous  axis  "  of  the  axis  of  flirure ;  but 
be  foils  to  show  that  a  common  cycIoidiA  path  results;  and 
indeed  makea  the  blunder  of  cunrounJlng  this  minute  nutation 
with  the  uironoinical  "  nutation"  of  the  earth's  axis  due  to  the 
ioeltnation  to  the  ecliptic  of  the  moon's  orbtt. 


oyotoid  will  be  (of.  works  above  dtad)  (according  to  its  In- 
tensity) of  the  species  known  aa  profafe  (Fig.  3,  broken 
line)  or  curtate  (Fig.  3,  <<o/l«d  line). 
Tho  "  gyroBoopio  pendulum  "  (Fig.  4)  is  one  of  whish  the 
pendulum-bob  i<  a  rotating  gyro- 
Fin.  4.  scope.  It  offers  a  particular  eaae 
of  the  problem,  in  which  the  in- 
itial angle  a  is  very  small,  and  p 
(owing  to  tho  length  of  the  pen- 
dulum arm,  and  hence  great  value 
of  y)  much  leas  than  for  the  ordi- 
nary gyroscope.  If  the  pendulum 
starts  fVom  a  position  of  rest  at  a, 
and  0  O*  is  a  vertioal  dropped 
from  the  point  of  suspension,  the 
foot  of  the  pendulum  will  not 
swing  throngn  0'  but,  passing 
near  it,  be  deviated  in  a  eurve  a 
ai  convex  towards  0',  till  it  attains 
a  departure  at  a  equal  to  the  in- 
itial angle  a,  where,  coming  to 
rest,  it  commences  (making  a  c«»p 
at  ai)  another  swing  to  oj  ;  and  so 
on.  If  propelled  from  a  state  of 
rest  in  0',  the  curves  of  vibration 
will  all  pass  through  tho  centre  0', 
and  the  extremities  ai,  oi,  at,  cto. 
will  be  loops  instead  of  cusps. 
The  special  analysis  of  the  motion 
is  identically  the  same  as  that  of 
the  "  freely  suspended  pendulum," 
which  reveals  by  the  progressive 
asimutbal  displacement  of  its 
plane  of  vibration  the  rotation  of 
the  earth ;  though  in  the  case  in 
band  this  aiimuthal  motion  is  far 
more  rapid.  (See  Smitheonian  Con.. 
Iribuliont,  vol.  xix.,  "  Problems  of 
Rotary  Motion,"  by  the  writer.) 
In  the  foregoing  we  have  given 
\  in  a  very  oondensed  form  the  matA- 
i  „„-.;-.-.;.^MC;-j^.  !  ematical  theory  of  the  gyroscope. 
'\  /cf^i.  ""y^  But  to  the  unmatbematical  reader 
■••..^  "S-^  *'"  "why"  of  the  phenomena 
a.^  ~— —^  will  be  still  unanswered;  and  even 
the  student  who  has  mastered  the 
analyaia  will  yet  aak  for  some  other  rationale  than  the 
inoloquent  logic  of  "  operationa  "  upon  abstract  symbols. 
Verbal  explanation  ia  difficult,  mainly  in  consequence  of 
the  imperleotion  of  ordinary  language  for  the  conveying 
of  ideas  on  such  subjeota ;  hence  oiroumlocntions,  in  them- 
selves  oonfusing,  and  perplexities  of  terms  where  clearness 
is  the  firat  requisite.  Let  tho  inquirer  take  in  his  hands  the 
combined  wheel  and  ring  of  the  common  gyroscope  (Fig. 
2) ;  the  wheel  having  been  put  in  rapid  motion  by  the 
usual  means.  Holding  the  extremities  C  and  C  by  the 
thumb  and  forefinger  of  the  two  hands,  let  him  give  a 
rapid  angular  motion  (i.  e.  change  of  direction)  to  the  axle 
C  C'.  He  will  become  sensible  that  a  force  which  he  did 
not  anticipate  is,  through  this  motion,  exerted.  It  does 
not  directly  oppoee  the  motion ;  it  is  lateral — sideways — to 
iLf  In  soientiflo  language  it  is  a  force  acting  "  normal 
to  the  plane  of  the  angular  motion  of  the  axis."  It  is  this 
force,  addressing  without  symbols'or  words  the  very  eeneee 
of  the  inquirer,  which  is  the  unknown  cause — the  dene 
ex  machind — of  the  gyroscopic  phenomena.  But  tehy  is 
this  force  developed?  The  answer  in  its  simplest  form  is, 
"  In  giving  angular  motion  to  the  axis  of  a  rotating  body, 
change  nf  direction  of  the  motion  of  every  material  point 
of  the  body  is  compelled."  Now,  it  is  fundamental  to 
mechanics,  and  obvious  to  the  senses,  that  a  moving  body 
cannot  be  deviated  from  its  direction,  without  the  exertion 
ot force  normal  to  that  direction.  Bodies  describing  curved 
paths  undergo  a  continual  diversion  of  direction,  and  hence 
require  the  incessant  action  of  normal  forces.  The  famil- 
iarly known  "centrifugal  force"  is  but  an  expression  for 
the  force  necessarily  applied  to  constrain  to  curvature  of 
path. 

For  the  purpose  of  showing  the  connection  of  this  law 
with  the  case  in  hand,  conceive  the  mass  of  the  revolving 
disk  concentrated  in  a  single  ring  of  matter,  and,  for  sim- 
plicity, suppose  the  angular  motion  of  the  axis  to  take 
place  around  the  centre  of  figure  and  gravity  Q.     "  Let  A 

t "  The  use  of  a  fly-wheel  to  regulate  the  motion  of  machinery 
In  a  steamhoat  was  formerly  very  common,  and  some  of  our 
boats  still  retain  it.  In  describing  a  curve,  as  in  rounding  to 
near  a  wharf,  a  close  inspection  of  the  wheel  wIU  show  that  a 
powerful  effort  is  made  by  li  to  depress  one  and  elevatt^the  other 
of  its  gudgeons;  and  that  a  correspondent  effect  Id  racking  the 
boat  or  causing  It  to  careen  is  produced." —  If.  B.  Johmon,  Am. 
Jour.  Set.  (Jan.,  1832). 
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B  be  the  projwition  of  raeh  %  ring  nvolring  about  iti  axis 
of  flgnre  6  C,  while  the  kxia  tunii  in  the  plane  of  the 

FIO.S. 


paper  about  a  point  O  to  the  position  Q  C.  let  the 
rotary  velocit;  n  be  such  that  the  risible  portion  of  the 
disk  mores  upward  through  the  semi-oiroumfereooe  from 
B  to  A,  while  the  axis  moves  downward  through  the  angle 
0  to  the  poBil  ion  Q  C.  The  point  B,  by  its  axial  rotation 
alone,  would  be  carried  to  A,  out  the  plane  of  the  disk,  by 
the  simultaneous  angular  morement  of  the  axis,  is  carried 
to  the  position  A'  B  ,  and  the  point  B  arrires  at  B'  instead 
of  A,  through  the  onrre  projected  in  B  G  B'.  The  equation 
of  the  projection,  in  circular  functions,  is  easily  made;  but 
its  general  character  is  readily  peroeired,  and  it  is  sufficient 
to  say  that  it  passes  through  the  point  O ;  that  its  tangents 
at  B  and  B'  are  perpendicular  to  A  B  and  A'  B' ;  and  that 
its  concavity,  throughout  its  whole  length,  turned  to  the 
rigkt.  The  point  A  descends  on  the  other  or  remote  side 
of  the  disk,  and  makes  an  exactly  similar  ovrve  AQA' 
with  its  concavity  reversed." 

Thus,  instead  of  describing  oiroles  In  the  plana  of  rota- 
tion A  B  (in  which  the  centrifugal  forces  exactly  balance 
each  other),  all  the  particles  are  diverted  in  their  motion 
by  the  angular  motion  imparted  to  the  axis,  describing  in 
front  curves  projected  with  ooneaTitiea  to  llu  right — in  rear 
of  the  plane  of  the  axis,  curves  projected  with  reverse  con- 
cavity. Hence,  the  opposite  (in  direction)  forces  ueoessary 
to  compel  this  curvature,  and  hence  the  force  tending  to 
tarn  the  axis  normally  to  the  plane  of  it*  imparted  angular 
motion ;  hence,  in  short,  the  strange /ore*  felt  by  the  hand* 
under  the  circumstances  mentioned. 

This  force  (consult  works  already  eited)  has  been  eompnt- 
ed,*  and  shown  to  be  precisely  that  which,  necessarily  attend- 
ing, is  required  to  produce  the  phenomena  of  the  gyroscope. 
That  it  does  not  directly  oppote  the  falling  of  the  axis  at  the 
first  instant  can  be  proved  by  any  arrangement  which  will 
prevent  asimuthal  motion.  Thus,  if  the  extremity  of  the 
axis  of  rotation  were  confined  in  a  vertical  circular  groove  in 
which  it  could  move  without  friction,  or  if  (Fig.  8)  the  spin- 
dle J  be  clamped,  and  gyration  thus  prevented,  the  gyro- 
seope  falls  just  as  if  (in  both  oases)  no  rotation  existed. 

Let  us  see  now  how  such  a  foroe  aan  prodnoe  the  theoretical 
affoots.  The  rotation-axis  being  assumed,  ab  initio,  motion- 
less, it  is  self-evident  that  the  first  tendency,  the  first  effeat 
of  gravity,  is  to  cause  it  to /all,  generating  vertical  angular 
veheili/.  But  with  this  angular  velocity  the  deflecting  force 
proportional  to  its  rate  and  normal  to  its  direction  is  gen- 
erated, which  pushes  aside  the  descending  axis  from  its 
vertical  path.  But  as  the  direction  of  motion  changes,  so 
with  it  does  the  direction  of  this  foroe.  It  finally  acquires 
an  upward  component  of  intensity  equal  to  that  of  gravity ; 
but  the  acquired  downward  velocity  still  exists,  and  the 
axis  etill  descends,  at  the  same  time  acquiring  a  oonstantly 
increasing  horizontal  component,  and  with  it  a  still  in- 
creasing upward  deflecting  force.  At  length  the  descend- 
ing component  of  velocity  is  entirely  destroyed — the  path 
of  the  axis  is  horizontal ;  the  deflecting  force  due  to  it  aeti 
directly  contrary  to  gravity,  which  it  exceeds  in  intensity, 
and  hence  causes  the  axis  to  commence  rising.  This  is  the 
state  of  things  at  the  point  6  (Fig.  3).  The  axis  has  de- 
scribed the  curve  a  6,  and  ha*  acquired  a  velocity  due  to 
its  actual  height  of  fall  e  h ;  but  this  velocity  has  been  de- 
flected to  a  koriiontal  direction.  The  ascent  of  the  branch 
b  a'  is  precisely  the  converse  of  its  descent.  The  acquired 
horizontal  velocity  impels  the  axis  horizontally,  while  the 
deflecting  force  due  to  it  (now  at  its  maximum )  causes  it 
to  commence  ascending.  As  the  curve  bends  upward,  the 
normal  direction  of  this  force  opposes  itself  more  and  more 

•  The  "coupte"  developed  or  moment  of  this  foree  is      -K'nv 

tn  which  IF  Is  the  weight  of  the  ring,  k  Its  "  radius  of  gyration  ■■ 
andvtheaiiAiiiarMtocite  given  to  itsaxisOC(8ee  VanyottriuuFt 
Mag.,  Apr.,  ISTS.) 


to  the  horisontal,  while  gravity  is  equally  oonntenwtiog 
the  vertical,  velooity.  As  the  horisontal  velocity  at  b  was 
due  to  a  Eall  through  the  height  a  d,  to,  through  the  me- 
dium of  this  deflecting  force,  it  Is  just  as  capable  of  restor- 
ing the  uorjb  gravity  had  expended,  and  lifting  the  axis 
back  to  its  original  elevation  at  a',  and  the  eycloidal  un- 
dulation is  completed,  to  be  again  and  again  repeated,  and 
the  axis  of  our  (A<ore(«ea<  gyroscope,  performing  these  rapid 
and  minute  undulations,  moves  slowly  around  its  point  of 
snpport.f 

But,  as  already  intimated,  the  phenomena  of  the  gyro- 
seope,  a*  actually  constmcted,  are  not  apparently  in  com- 
plete harmony  with  these  theoretical  results.  No  appear- 
ance of  the  minute  eycloidal  motion  can  be  detected  in  the 
common  gyroscope  4  moreover,  as  already  stated,  the  com- 
mon gyroscope  not  only  does  not  sensibly  fall,  but  under 
certain  ciroumstanoes,  in  actual  violatioh  of  the  foregoing 
theory,  rises.  The  violation  is  only  apparent,  however.  The 
actual  gyroscope  is  loaded  with  the  neavy  ring  by  which 
its  axle  finds  points  of  support,  and  there  is  always /rted'an 
at  these  points,  which  (together  with  the  resistanee  of  the 
air)  gradually  destroys  the  rotary  velocity,  or  converts  it 
into  asimuthal  motion  of  the  whole  maet.  On  the  other 
hand,  owing  to  loss  of  rotary  velocity  in  the  disk,  the  de- 
fieoting  force  which  depends  on  it  is  gradually  impaired, 
and  cannot,  even  for  a  single  eycloidal  are,  bring  I>aok  the 
axis  to  the  level  a'  (Fig.  3)  from  which  it  start^;  henee^ 
instead  of  the  cycloid  a  a'  a",  etc.,  we  would  have  a  enrre 
shown  by  the  full  line  abb'  (Fig-  6),  whioh  would  speedily 
Flo  6.  '°™  ""  ondnlatory  cha- 

y  racter ;  the  axis  moving 

^ .y  ^  hoiisontally   with   sn<£ 

'  ^  an    angtUmr  velocity    a» 

teill  gemtraU  em  npteard 
defieeting  force  adegnate 
to  oppoee  gravity  and  prevent  eeneibU  falling. 

Let,  now,  the  rotary  velooity  he  very  great,  and  the  axis 
be  placed,  at  the  eommenoement,  with  oonsidcrable  wyniutit 
inclination ;  the  friction  of  the  axle  extremities  on  the  sus- 
taining ring  tends  to  impart  rotation  to  the  ring,  and  thii 
tendency  will  be  converted  (through  the  impossibility  of 
the  ring  turning  about  any  other  than  the  verlieal  standard 
on  whioh  it  rests)  into  asimuthal  motion  of  the  whole 
mass  about  that  standard — that  is,  the  gyrautry  relooity 
is  thereby  accelerated — and  the  resulting  upward  defleet- 
ing  force  beoomes  thereby  gnaior  than  giarity,  and  th* 
axis  rises. 

The  phenomenon  may  he  best  illnstrated  in  the  following 
manner :  Let  the  outer  extremity  of  the  eommen  gyroscope, 
having  its  axis  inclined  aioee  the  horizontal,  be  held  by  a 
thread  attached  to  some  fixed  point  vertically  above  the 
point  of  the  standard.  Here  gravity  is  elimiDsitedtand  tiM 
axes  of  our  theoretical  solid  of  revolution  weald  remain 
perfectly  motionless;  but  the  gyroscope  eUtrlt  off,  of  ileelf, 
to  gyrate  in  Ih*  tame  direction  that  it  would  were  its  ex- 
tremity free.  This  gyration  increases  (if  the  rotary  ve- 
looity be  great)  until  the  deflecting  foroe  due  to  it  lifts  the 
outer  extremity  from  its  support  on  the  thread,  and  cansea 
it  indefinitely  to  rise.  Try  tn*  sam*  experiment  with  th* 
axis  below  the  horisontal.  The  gyration  will  commence 
spontaneously  as  before,  bnt  in  the  rtverte  direetion;^  it 
will  inerease  until  the  inner  extremity  ie  lifted  from  the  point 
of  tupport  on  the  etandard  (the  action  of  the  defleoting 
force  being  here  reversed),  the  instrument  supporting  itself 
on  the  thread  alone.  If  tjhe  experiment  is  tried  with  the 
axis  perfectly  horizontal,  no  gyration  takte  place,  for  the 
component  of  rotation  about  die  standard  produced  in  tha 
ring  by  friction  is,  in  this  position,  sera. 

The  Top  (which,  ohildish  toy  as  we  usually  regard  it,  is 
called  by  Sir  John  Hersehel  in  his  IVeatise  on  Aetronom*  a 
"philosophioal  instrument")  is  but  a  gyroscope  of  whieh 
a  point  of  its  rotary  axis  rests  not  on  a  fixed  point,  but 
on  a  horizontal  plane.  The  theory  is  analogous.  As  in 
th*  gyroscope,  a  dejleeting  foree  is  generated  by  any  angu- 
lar motion  of  the  axis  of  the  rotating  top ;  and  it  is  Uiis 


t  By  means  of  tbe  apparatus  of  Dr.  Frans  Helnen  Of  Bmna- 
wick  (Germany)  curtate  cycloids  can  be  manifested. 

X  I  tiave  thus,  with  the  precision  of  mathematical  analysis  | 
developed,  and  with  detail  aeserlt>«d,  this  theoretical  motion  to 
ehovr,  first,  the  Inaccuracy  of  speech,  and  even  violation  of /ta- 
da<ii«n<iil  mechanical  yrtneiplee,  by  which  in  even  edentUkc  ex- 
planations (by  composition  of  rotations)  pure  horisontal  gyra- 
tion Is  affirmed  to  result  Ortcay  from  toe  action  of  gravity  (as 
I  If  gravity  could  produce  motion  ai  alt,  unaccompanied  with  that 
of  falHng);  •econd,  that  the  modifying  causes  of  the  obeerved 
phenomena  may  be  better  undentood ;  and,  finally,  because  in 
the  astronomic  phenomena  (precession,  etc.)  the  theory  (the 
earth's  crust  considered  rigid)  absolutely  appliea  though  even 
they  have  been  subjected  to  the  same  objectionable  reasoning. 

{Were  it  not  for  the  thread  support,  the  natural  gyration 
would  be  In  the  eame  direction :  clearly  showing  that  the  gyra- 
tion noa  observed  Is  due  to  fHction  of  the  axle  on  its  point  of 
snnport  In  the  ring. 
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force  whiob  gupporU  it  Did  the  axles  of  the  top  termi- 
nate in  a  mathematioa)  point,  and  were  the  horizontal  aur- 
face  on  which  it  spins  a  true  piano,  and  perfectly  hard  and 
imooth,  the  centre  of  grarity  of  the  top  would  be  erer  in 
the  same  Tertioal  line,  and  its  point  woald  gyrate,  de- 
scribing on  the  sur^e  an  epioycloid ;  that  is,  tno  minate 
ejcloidal  arcs  of  Fig.  3  would  be  superpOMd  externally  on 
the  periphery  of  a  circle  described  round  the  projection  O" 
on  the  sorbce,  of  the  oentre  of  gravity.    This  is  nerer  the 


oase  of  reality.  It  will  I>e  found,  however,  that  the  more 
perfectly  pointed  the  top  is,  and  the  harder  and  smoother  the 
surface,  the  less  will  be  the  tendency  to  rtM.  This  rising 
is  due  to  the  (more  or  lees)  rounded  point  rolling  (with 
firiotion)  on  the  snrfaoe,  and  thus  increasing  the  angular 
motion  of  the  axle,  by  which  the  upward  deflecting  force  is 
made  greater  than  the  downward  force  of  gravity,  and  the 
top  gradually  rises  to  a  motionless  spinning  in  ■  vertical 
position. 

From  the  minnta  motions  of  this  child's  toy,  or  of  the 
gyrofeope,to  the  grand  phenomena  exhibited  in  t^o  heavens 
— the  " precession  of  the  equinoxes" — there  seems  an  in- 
eommenturahie  stride ;  yet  as  mechanical  phenomena  they  are 
essentially  identical.  The  earth  is  a  rotating  solid  of  rev- 
olution. It  is  oHat» — that  is,  flattened — at  the  poles,  and 
protuberant  around  the  equator.  The  ring  of  protuberant 
matter  is  more  strongly  attracted  on  the  side  nearest  the 
sun  or  moon  than  on  the  more  remote  aide ;  hence,  the  tend- 
ency of  solar  or  lunar  attraction  to  tilt  or  pull  down  the 
equator  into  the  plane  of  the  sun's  (or  moon's)  orbit.  The 
result  is,  just  as  in  the  case  of  the  gyroscope,  gyration 
around  the  direction  of  the  disturbing  force.  But  these 
directions  are,  owing  to  the  orbital  motions  of  the  sun  and 
moon,  conatantly  changing,  and  hence,  also,  the  direction 
of  the  resulting  gyrations.  Regarding  the  earth  aa  a  aolid 
of  revolution  rotating  about  its  axis,  the  fixed  point  of 
which  ia  the  centre  of  inertia,  and  acted  upon  by  the  dis- 
turbing or  tilting  action  of  the  sun  or  moon,  and  inte- 
grating the  elementary  gyrations  for  each  momentary  di- 
rection of  the  tilting  force  {Smitheonian  Coutributiontj 
Tol.  xix.),  I  obtain  the  known  formuiss  for  "  precession  " 
and  "nutation."  The  latter  term  (as  understood  in  as- 
tronomy) is  the  "nodding"  or  undulatory  motion  of  the 
"precession"  produced  by  the  moon,  and  is  due  to  the 
slight  obliquity  of  the  moon'a  orbit  to  the  plane  of  the 
ecliptic,  to  the  revolution  of  the  nodea  of  which  its  "pe- 
riod "  (18f  years)  corresponds.  In  this  connection  it  is  in- 
teresting to  remark  that  if  there  were  a  solid  ring  having 
the  mean  radius  of  the  moon's  orbit,  and  having  the  same 
inclination  to  the  ecliptic  (about  5°)  as  the  actual  orbit, 
and  did  this  ring  revolve  about  the  earth  (at  its  centre) 
with  the  mean  velocity  of  the  moon's  orbital  motion,  the 
attraction  of  the  sun  would  cause  gyration  of  the  piano  of 
the  ring,  or,  in  other  words,  regreaaive  motion  of  ita  nodes. 
Calculated  in  this  way,  the  period  would  be  about  17| 
years.  It  is  actually  (as  just  atated)  18f  years.  Never- 
theless, the  actnal  and  the  hypothetical  phenomena  are  not 
identical  in  their  rationale — a  remarlc  the  more  necessary 
since  a  gyrosoopio  ring  has  been  invented  to  illustrate  and 
explain  mechanically  the  regression  of  the  moon's  nodes; 
and  on  the  other  hand  a  solid  "  girdle  of  moons  "  "  clasp- 
ing "  the  earth  has  been  invoked  ( Cyclo.  of  Phyt.  Science) 
to  explain  the  earth's  precession. 

Before  closing  this  article  a  brief  allusion  will  be  made 
to  some  of  the  forms  and  applications  of  gyroscopic  in- 
struments. The  original  Booncnberger  machine  (Fig.  1) 
has  been  already  depicted,  and  mention  made  of  the  more 
complex  instrument  called  the  rotaacope  invented  by  Prof. 
Johnson.  Another  form  (Fig.  8)  is  the  apparatus  intro- 
daced  by  Fessel  (Pogg.  Ann.,  vol.  xc.  pp.  175  and  361).  The 
prolonged  stem  S,  and  the  movable  coonterweight  6  (with 


both  of  which  we  are  familiar  in  our  common  instraments) 
serve  only  to  mj  the  experiments.     If  the  counterweight 
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is  placed  so  near  the  fiilorum  that  the  weight  of  the  diak 
and  ring  preponderate,  gyration  will  ensue,  as  in  the  case 
of  Fig.  2 ;  but  slower,  since  the  weight  of  the  latter  is 
partly  eounterbalanoed.  If  the  weight  is  so  far  removed 
as  to  preponderate,  gyration  in  the  reverse  direction  will 
ensue,  since,  thmugh  the  preponderating  counterweight, 

fravity  tenda  to  lift  (inatead  or  to  pull  down)  the  rotating 
isk.  Let,  now,  the  weight  be  placed  so  as  exactly  to  bal- 
ance the  disk  and  ring ;  no  gyration  will  he  observed.  The 
weight  and  a  portion  of  the  prolonged  stem  S  can  be  re- 
moved, and  then  we  have  enentially  the  gyroscope  of  Fig. 
2;  with  this  difference,  however,  that  instead  of  a  mere 
pointed  end  to  the  standard  B,  there  is  introduced  the  fork 
J  (Fig.  8),  the  vertical  stem  of  which  turns  freely  in  the 
standard,  while  the  prongs  hold  the  trunnions  of  the  band 
or  socket  A  through  which  the  stem  S  is  introduced  and 
clamped.  By  this  arrangement  free  angular  motion  is 
permitted,  while  at  the  same  time  the  disk  and  ring  are 
always  firmly  connected  with  the  atandard,  and  cannot 
'■  fly  off,"  aa  they  often,  and  damagingly  to  surrounding 
objecta,  do,  from  the  common  gyroscope.  The  machine 
Illustrates  (as  already  mentioned)  another  property,  which 
has  been  announced  as  a  discovery  of  experiment,  bnt 
which  theoretical  investigation  without  experiment  af- 
firmed— vis.  that  by  simply  prerenting  gyration  (by  means 
of  the  clamp-serew  k  which  flxea  the  axle  J)  the  disk  and 
ring  fall  "as  if  no  rotary  motion  existed."  An  improve- 
ment on  this  instrument— a  mnch  more  complicated  and 
elaborate  appaiatua — is  that  of  Dr.  Frans  Heinen  of  Bruna- 
wick  (1867).  As,  however,  all  the  easential  properties  are 
aufflciently  exemplified  by  the  instruments  mentioned,  the 
description  and  diagram  are  omitted.  Aa  before  remarked, 
this  Instrument  illuetrates  the  exhibition  under  certain 
conditiona  of  the  curtate  cycloid  of  Fig.  3. 

Another  form  of  gyroscope  is  that  designed  by  Dr. 
Hagnns  of  Berlin  to  illustrate  the  causes  of  the  "  devia- 
tion "of  oblong  rifle  projectiles.*  It  is  a  familiar  fact 
that  the  rotation  given  tn  the  projectile  by  the  rifling  or 
grooves  of  the  barrel  is  indispensable  to  the  maintenanoe 
of  axial  direction  in  the  projectile ;  without  it  the  oblong 
shot  txtntblee  and  flics  wildly.  But  it  has  also  been  ahown 
that  thia  stability  against  disturbing  forces  is  not  absolute, 
but  is  necessarily  accompanied  with  a  alow  gyratory  mo- 
tion. The  elongated  projectile  is  discharged  from  the 
piece  with  Its  axis  emnciding  with  its  trajectory,  but, 
through  tlM  action  of  gravity,  the  trajectory  deflects  from 
its  original  direction  and  fi-om  that  of  the  axis.  In  conse- 
quence of  thia,  the  resistauce  of  the  air  acts  obliquely  to 
uie  axis,  and,  with  the  ordinary  forms  of  elongated  pro- 
jectiles, its  resultant  passes  above  the  centre  of  inertia, 
tending  to  raise  the  point ;  and  from  this  results  the  angu- 
lar motion  of  the  axis  to  the  right  if  the  rotation  is  to  the 
right — to  the  left  in  the  contrary  case. 

The  machine  of  Dr.  Magnus  is  merely  a  Bohnenberger 
with  a  solid  of  revolution,  in  the  general  form  of  a  rifle 
projectile,  substituted  for  the  spheroid.  By  directing  upon 
it,  obliquely  to  the  direction  of  the  axis  of  rotating  body,  a 
current  of  air,  a  pressure  results,  the  resultant  of  which 
will  not  in  general  pass  through  the  centre  of  gravity. 
Instead  of  the  tilting  which  would  ensue  were  there  no 

•Dr.  Mftgnus  also  designed  what  he  called  a  "polytrope," 
havint;  two  rotating  disks.  All  that  is  aisential  to  the  f^yroacope 
Is  Illustrated  by  Instruments  described,  and,  as  in  the  case  of 
the  far  more  interestiuK  machine  of  Prof.  Johnson,  particular  de- 
scription Is  here  out  of  place. 
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rotation,  a  alow  horiiontal  gyration  will  be  obaerred.     In 
tb«  real  projectile  (Fig.  0)  we  bare,  likewiao,  the  eaiential 
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conditions  of  gyration — vii.  a  solid  of  revolution  revolv- 
ing rapidly  about  its  axis,  and.,a  dynamic  "couple"  (t.  t. 
the  inertia  of  the  projectile's  motion  of  tranalation  acting 
throagh  ita  centre  of  gravity,  and  the  resistance  of  the  air 
acting  through  a  point  of  the  axis  more  or  less  distant 
from  g),  tending  to  turn  the  projectile  upward  abont  a 
horixontal  axis  through  r)r ;  and  this  produces  instead  an 
elementary  gyration  about  a  line  through  g,  parallel  to  R 
(the  atmospheric  resistance).  If  this  line  retained  an  in- 
variable direction,  the  integral  eflect  of  these  elementary 
gyrations  would  be  to  revolve  dovon  the  axis  of  the  pro- 
jectile, and  we  should  ultimately  find  it  assuming  horiion- 
tal and  even  sub-horitontal  directions.  But  such  cannot 
be  the  case ;  the  direction  of  the  axis  is  no  sooner  deviated, 
lattralljj,  from  its  original  direction  than  a  (nearly)  corre- 
sponding change  talces  place  in  the  direction  of  the  resist- 
ance R  (since  from  the  elongated  form  of  the  projectile  the 
direction  of  its  motion  follows  pretty  nearly  that  of  its 
axis),  and  in  that  of  the  line  (parallel  t«  R)  about  which 
gyration  takes  place.  The  integral  of  such  a  series  of  ele- 
mentary gyrations  is  angular  motion  about  a  line  perpen- 
dicular to  the  plane  in  which  that  line  shifts  direction — 
that  is,  abont  a  vertical.  Hence,  the  vertical  direction  (or 
"  elevation  ")  of  the  axis  of  the  projectile  remains  constant, 
or  nearly  so,  while  its  horiiontal  direction  undergoes  a 
amall  progressive  aiimuthal  motion. 

Friction  of  the  air  is  sometimes  assigned  as  the  cause  of 
deviation.  It  has  influence,  doubtless;  bat  "deviation" 
sometimes  is  the  contrary  of  what  would  be  produced  by  it; 
a.  g.  Dr.  Magnus  states  that  a  cylindrical  projectile  is  found 
to  deviate  to  tkt  left,  when,  the  twist  being  to  the  right,  the 
deviation  due  to  friction  »kould  be  to  the  right.  In  the 
want  of  accurate  observation,  and  in  the  diversity  with 
which  the  problem  presents  itself  with  different  forms  of 
projectile,*  no  precise  statement  of  actual  results  can  be 
ventured  upon.  Dr.  Magnus  asserts  that  the  axis  of  the 
projectile  is  generally  found  to  be  in  direction  of  the  tan- 
gent to  the  trajectory.  Proof  is  wanting,|  and,  however 
deviated  from  original  direction,  it  is  little  probable  that 
the  dictum  is  precisely  exaot.  Possibly,  the  downward 
gyration  may  sometimes  be  more  rapid  than  the  horiiontal 
shifting  of  the  line  of  direction,  and  greater  or  less  de- 
pression may  ensue.  The  material  fact  is,  that,  by  Dr. 
Magnus's  apparatus  and  by  theory,  deviation  i»  aeaounied 
for.  His  paper  (translated  by  Rieffel,  Paris,  18B3)  amounts 
'  to  little  more  than  this.  The  theory  herein  given  is  believed 
to  be  a  nearly  true  expression  of  the  main  features  of  the 
phenomena. 

A  more  interesting — the  mo*t  interesting — application 
of  the  gyroscope  is  that  into  which  the  Bohnenlrarger  ma- 
ehine  was  modified  by  the  late  M.  Foncault,  and  (in  allu- 
sion to  its  functions)  named  the  Ovrosoopb.  It  depends  on 
the  principle  that  the  plane  of  a  rapidly-rotating  disk,  per- 
fectly free  to  take  any  position  about  its  centre  of  inertia, 
will  retain  uniformity  of  direction  however  that  eentn  may 
move  or  be  moved ;  that  the  -otherwise  sensible  effects  of 
slight  disturbing  forces  (friction,  etc.)  will  be  transformed 
into  comparatively  insensible  ^jfrad'on,  and  thus  minimized. 

"  The  tall  figure  shows  the  gyroscope  in  supposed  action, 
the  frame  e  e  being  suspended  at  the  top  by  a  simple  thread 
passing  through  the  upright  cylinder,  and  resting  at  its 
oottom  on  a  very  fine  point  placed  in  an  agate  oup.  With- 
in the  frame  t  the  detached  frame  o  c  may  be  laid  at  any 
time,  so  that  the  knife-edges  d  d  rest  on  hard  plates ;  the 
rotation-disk  a  a  may  be  put  into  rapid  rotation  by  a  sep- 
arate machine,  and  placed  in  that  state  of  rapid  motion 
within  e  c,  where,  by  the  suspension,  and  by  the  knife-edge 
bearings,  it  will  have  perfect  freedom  of  motion." 

"  Suppose,  now,  that  a  graduated  slip  on  the  edge  of  the 
apparatus  is  examined  through  the  telescope  m ;  it  is  clear 
that  if  the  earth  be  at  rest,  the  same  graduated  line  will 

•Col.  Benton,  U.S.  ordnance  corps,  observed  with  a  Magnus 
Instrument  that  when  the  sir  Impinged  with  less  than  sbout  10° 
obliquity  (rotation  being  right-handed)  the  deviation  was  to  the 
right — greater  tlian  10°to  the  left ;  the  reason  being  that  the 
different  presentations  of  the  raodel  to  the  current  caused  a 
shifting  of  the  resultant  resistance  from  above  to  hdjtnc  the  cen- 
tre of  gravity.  Similar  amnreni  anomalies  may  present  them- 
selves with  actual  projectiles.  {See  next  noteA 

fThe  theory  of  Thiroux  assumes  the  axis  of  the  ball  is  de- 

£res8ed  below  the  tr^ectory ;  that  of  Fanot,  that  the  direction 
unchanged. 


continue  nnder  the  spectator's  eye  at  the  telescope.  But 
if  the  earth  is  rotating,  and  carrying  the  gyroscope  along 
with  it,  the  revolving  ring  cannot  remain  in  its  original  re- 
lation to  the  telescope,  just  because  its  displacement  by  the 
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earth  would,  if  it  did  so,  change  the  direction  of  the  plant 
in  tpaee  in  which  the  ring  reoolvee.  The  graduated  flip  will 
therefore  move  in  the  telescope ;  and  the  observer  will  dis- 
cern the  different  lines  of  graduation  passing  regularly  nn- 
der his  eye,  exactly  as  a  star  moves  across  the  field  of  view 
of  a  transit  instrument." 

The  same  ingenious  inventor  had  previously  applied  the 
pendulum  to  the  same  effect — i.  e.  the  ocular  exhibition  of 
the  earth's  rotation.  Widely  different  as  these  two  experi- 
ments aeem  to  be,  their  radical  identity  has  been  demon- 
strated by  the  writer  in  vol.  xix.  Smitheonian  Co»trik*lii>ru 
("The  Pendulum  and  Gyroscope  as  exhibiting  the  Rota- 
tion of  the  Karth").  By  these  experiments  the  "direst 
proof"  desiderated  liy  Laplace  has  been  furnished,  and  the 
earth's  rotation,  long  since  taken  from  the  category  of 
"admirable  hypotheses,"  has  become  not  only  an  ctlab- 
lisbed,  but  an  obicmed  fact. 

0£  practical  applications,  other  than  to  these  illnitrative 
experiments,  the  gyroscope  as  yet  has  none ;  unless  indeed 
the  successful  application  of  rotation  to  elongated  projec- 
tiles, which  has  oeen  the  means  uf  the  greatest  stride  of 
advance  in  the  effectiveness  of  modern  firearms,  be  con- 
sidered such.  An  attempt  to  utilise  it  to  giving  steadiseat 
to  the  telescope  in  observing  the  eclipses  of  Jupiter's  satel- 
lites was  made  in  18a5  by  Prof.  0.  Piaizi  Smyth  (astrono- 
mer-royal of  Scotland);  and  the  Bussian  government  has 
made  some  researches  in  this  way,  with  no  successful  re- 
sult. It  is  as  a  beautiful  illustration  of  the  truth  (just  where 
it  teemt  to  our  senses  to  be  contradicted)  of  the  received 
law  of  mechanics,  that  the  gyroscope  asserts  its  claim  to 
consideration ;  and  it  would  require  a  useless  array  of 
words  to  explain  why  more  "practical"  uses  need  not  b« 
anticipated.^  J.  G.  Bariiabd. 

Gyula,  town  of  Hungary,  on  the  White  Koros,  which  di- 
vides it  into  German  and  Magyar  parts.  It  is  a  handsoise 
old  town,  with  considerable  trade  in  cattle.     Pop.  18,495. 


J  Concerning  an  "invention"  of  Mr.  Beasemer  (and  the  pro- 
posed modifications)  of  a  gyroscopic  machine  to  regulate  the  con- 
trolling valves  of  his  "  suspended  saloon,"  see  EhfffneeringtOt^ 
9  and  30, 1874,  and  Km  ^otnauFi  JBag.  Nag^  Apr,  tS7S, 
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H,  a  cODionant,  the  eighth  tn  order  of  the  letters  of  our 
alphabet.  Ordinarily,  It  is  a  simple  aspiratioD  or  roagh 
breathing  in  our  language.  In  some  words  it  is  quite  silent. 
With  ( it  forma  two  digraphs,  tk  soft  and  hard.  With  o  it 
forms  three  suofa  digraphs,  and  with  g  one :  gk  being,  how- 
ever, in  English  ordinarily  a  g  pronounced  as  if  hard,  when 
from  position,  without  the  A,  it  would  be  soft.  H  in  chem- 
istry stands  for  hydrogen. 

H,  in  German  masio,  is  used  as  the  designation  of  B 
natural.  H  dur,  when  indicating  a  key,  js  the  migor  key 
of  B  natural ;  and  U  moll  is  B  natural  minor. 

Haar'leni)  eity  of  the  Netherlands,  in  the  proTtnee  of 
North  Holland,  on  the  Spaame.  It  is  a  well-built  and  ex- 
tremely neat  city,  with  several  interesting  baildingit,  as,  for 
instance,  St.  Baron's  Kork,  with  its  world-famous  organ. 
It  has  many  collections  of  consequence  to  science  and  art, 
good  educational  institutions,  and  considerable  manufac- 
tures of  velvet,  silk,  linen,  carpet,  and  lace.  It  is  the 
centre  of  the  trade  in  flowers,  bulbs,  and  flower-seedf,  which 
is  a  great  specialty  of  Dutch  enterprise,  and  which  here  has 
assumed  astonishing  dimensions.  Close  by  is  the  beautiful 
Hsarlom-Hout,  with  the  royal  palace,  Welgeleque,  which  is 
a  much  frequented  summer  resort  for  people  trotn  Haarlem 
and  Amsterdam.  It  has  a  Roman  Catholic  and  a  Jansenist 
bishop.     Pop.  32,156. 

Hamrlem  I^ake,  Holland  (no  longer  existing),  was 
eontiguous  to  the  city  of  that  name.  A  map  of  the  date 
of  liSl  shows  within  the  area  afterwards  covered  by  it, 
which  was  traversed  by  two  highways,  four  small  lakes  and 
three  flourishing  villages  ;  the  combined  area  of  the  lakes 
was  about  6000  heotares  (1&,000  acres).  In  1591  one  of 
these  villages  had  disappeared,  and  so  in  1647  had  the 
other  two,  and  the  four  lakes  had  united  into  one,  to  which 
the  name  which  had  belonged  to  that  one  nearest  the  city 
of  Haarlem  attached,  and  which  thus  gained  its  ultimate 
fame.  But  its  dimensions  continued  to  increase  by  en- 
croachment on  the  irarderiog  land,  particularly  towards 
the  N.  and  £.,  and  in  the  early  part  of  the  century  had 
acquired  an  area  of  18,000  heotares  (45,000  acres).  All 
this  process  seems  to  have  been  duo  to  want  of  adequate 
means  of  artificial  drainage,  the  surface,  as  is  that  of  so 
much  of  Holland,  being  lower  than  the  sea-level.  With 
such  an  area,  and  a  perimeter  of  more  than  30  miles,  every 
tempest  caused  new  encroachments,  and  the  danger  to  some 
of  the  atijaaent  regions  became  very  great.  Long  before, 
projects  of  drainage  had  been  proposed  and  discussed. 
The  realisation  grew  more  and  more  urgent,  and  in  1830 
the  Dutch  government  inaugurated  the  great  work,  floally 
aompleted  in  1852,  the  history  of  which  forms  one  of  the 
most  interesting  narratives  of  engineering  works  of  that 
kind.  It  has  ^ea  described  in  various  professional  works. 
Referenoe  may  be  made  to  Civil  Enffimer  <md  Archiieei't 
Jowrnal  (1851-62);  Journal'det  PbnU  el  Chaiufet  (1842, 
1840,  1863);  more  especially  to  the  work  of  M.  airEiis 
I>'Bdob-«>EST,  J)u  Dtntekement  du  Lae  de  Haarlem. 

J.  6.  BARNA.aD. 

Hab'akknlc  [Heb.,  '<  loving  embrace  "  or  "  embracer  "], 
the  eighth  of  the  twelve  minor  prophets  of  the  Old^esta- 
ment.  Apparently  (iii.  IB),  he  was  a  Levite,  and  he  is 
thought  to  nave  prophesied  during  the  reign  of  Josiah  (639- 
609  B.  c),  Delitisch  supposes  about  the  year  630  or  629  B.  c. 
As  Nahnm  denounces  the  Assyrians,  who  had  already 
ernshed  the  kingdom  of  Israel,  so  Habakkuk  denounces 
the  Chaldeans,  who  are  aliout  to  crush  the  kingdom  of 
Jodah.  The  third  chapter,  which  has  been  called  a  "  Pin- 
daric ode,"  is  one  of  the  suUimest  composition!  ever 
penned.  The  Hlttory  of  Bel  and  the  Dragon,  an  apocry- 
phal addition  to  the  book  of  Daniel,  is,  in  the  Septuagint, 
ascribed  to  "  Habakkuk,  the  son  of  Joshua,  of  the  tribe  of 
Levi,"  thought  by  some  to  be  identioal  with  the  prophet. 

R.  D.  Hitchcock. 

Habeas  Corpus  [Lat.  "Ton  may  hare  the  body"], 
in  law,  a  writ  issuing  out  of  a  court  of  justice,  or  awarded 
by  a  judge  in  vacation,  with  the  view  of  bringing  a  per- 
son before  the  court  or  judge  to  be  dealt  with  according 
to  law.  There  are  several  writs  passing  by  this  name 
with  words  added,  more  speciflcally  to  denote  their  appli- 
cation, such  as  :  ( 1 )  Habeae  corpua  ad  faeiendmm  el  reci- 
piendum ;  (2)  ad  proaequendum ;  (3)  ad  reepondendum ; 
{4)  ad  aatie/aciendHm  ;  (5)  ad  eubjiciendHm  ;  (6)  ad  tettifi- 
eaudnn.  The  office  of  the  first  of  these  is  to  remove,  on 
the  applieation  of  a  defendant,  a  cause  from  an  inferior  to 


a  saperior  court  j  of  the  seoond,  to  remove  a  prisoner  to  be 
tried  within  the  jurisdiction  where  an  alleged  act  was  com- 
mitted ;  of  the  third,  on  the  part  of  a  suitor,  to  remove  a 
eause  of  action  to  a  higher  oourt ;  of  the  fourth,  after  judg- 
ment, to  charge  a  person  in  a  superior  court,  with  process 
of  execution ;  of  toe  fifth,  to  bring  up  a  person  detained 
by  another,  with  a  view  of  inquiring  into  the  cause  of  de- 
tention; and  of  the  sixth,  to  bring  a  witness  who  is  in  cus- 
tody at  the  time  of  a  trial  into  court.  Of  these  the  last 
two  are  much  the  most  important.  The  fifth,  as  above 
enumerated,  is  the  great  writ  of  habeae  corpun,  of  so  much 
importance  to  the  liberty  of  the  individual  both  in  England 
and  in  this  country.  The  residue  of  this  article  will  be 
confined  to  this  writ,  with  the  exception  of  a  few  words  as 
to  the  iabtaa  corptu  ad  lettijicandwn. 

The  writ  of  'habeas  corpus  is  called  in  the  English  law  a 
"  writ  of  right."  By  this  is  meant  that  the  party  in  con- 
finement, on  making  a  proper  case,  is  ontitica  to  it.  It  is, 
accordingly,  only  issuea  on  a  proper  foundation  of  proof. 
It  is  necessary  that  there  should  be  an  affidavit  and  motion 
for  an  allowance  of  the  writ.  When  these  steps  are  taken, 
the  right  of  the  prisoner  is  fixed.  The  writ  is  said  by 
some  jurists  to  be  based  on  the  well-known  clause  in 
Magna  Charta  that  "no  freeman  is  to  be  deprived  of 
hie  life,  liberty,  and  property  except  by  the  judgment  of 
his  peers  and  the  law  of  the  land."  The  subject  will 
be  treated  under  the  following  principal  divisions :  I.  His- 
tory of  the  writ  and  of  the  statutes  affecting  it ;  II.  Its 
general  cBect;  III.  Procedure;  IV'.  Relation  of  the  States 
to  the  U.  S.  courts;  V.  Power  of  U.  B.  courts  to  issue 
the  writ. 

I.  At  the  common  law  the  writ  issued  from  the  eonrt  of 
king's  (or  queen's)  bench,  not  only  while  the  oourt  was  in 
session  (or  in  "  term-time  "),  but  also  in  the  vacation,  by 
an  order  from  one  of  the  justices.  In  the  latter  case  it  was 
made  returnable  either  l>efore  the  Jodge  who  issued  it  or 
before  the  full  oourt.  The  other  great  common-law  courts 
(vis.  the  common  pleas  and  exchequer)  did  not  originally 
have  general  power  to  issue  the  writ,  but  only  in  special 
eases.  It  was  supposed  at  one  time  that  the  lord  chancel- 
lor had  no  power  to  grant  the  writ  in  vacation,  though  the 
law  is  now  settled  to  the  contrary.  A  Serious  controversy 
arose  in  England  in  the  reign  of  Charles  I.  upon  the  point 
whether  a  return  to  a  writ  of  habeas  corpus  by  the  warden 
of  the  Fleet  prison  was  legally  sufficient,  which  set  forth 
that  the  prisoners  were  detained  by  a  warrant  from  the 
privy  oounoil,  setting  forth  no  particular  cause  of  imprison- 
ment, but  that  they  were  committed  by  the  spcciiu  com- 
mand of  the  king.  The  counsel  for  the  prisoners  insisted 
that  the  council  was  bound  as  much  as  any  petty  magistrate 
to  assign  a  sufficient  cause  for  commitment.  The  decision 
of  the  judges  was  in  favor  of  the  legality  of  the  warrant. 
The  effect  of  this  decision  was  that  every  statute  from  the 
time  of  Magna  Charta  designed  to  protect  personal  liberty 
was  practically  nullified,  since  it  was  only  necessary,  in 
order  to  avoid  their  effect,  to  insert  in  the  warrant  the 
words  "  by  the  special  mandato  of  the  king."  This  servile 
action  of  the  bench  so  aroused  the  nation  that  an  act  affect- 
ing the  subject  was  passed  in  the  same  reign,  the  famous 
"  petition  of  right,"  16  Charles  I.  oh.  10,  sec.  8.  This  statute, 
among  other  things,  provided  that  where  a  person  was  com- 
mitted by  the  king  or  his  privy  council,  he  should  have  m 
writ  of  habeas  corpus  upon  demand  or  motion  made  to  the 
cotirt  of  king's  bench  or  common  pleas.  A  close  constmo- 
tion  was  put  upon  this  statute  by  the  judges,  who  declined 
to  award  the  writ  (ad  tubjieiendum)  in  vacation.  At  a 
later  day,  for  the  purpose  of  furnishing  a  more  complete 
remedy,  the  famous  habeaa  corpus  act  was  passed  (.11  Car. 
II.  e.  2).  This  act  is  frequently  termed  "  Lord  Shaftes- 
bury's act,"  its  enactment  having  been  due  largely  to  the 
exertions  of  that  distinguished  statesman.  It  is  said  to 
have  been  carried  through  the  House  of  Lords  by  a  more 
artifice.  Bishop  Burnet  gives  the  following  account  of  it 
in  his  History  of  his  Own  Times :  "  Lords  Gray  and  Nor- 
reys  were  named  to  be  the  tellers.  Lord  Norreys,  being  a 
man  subject  to  vapors,  was  not  at  all  times  attentive  to 
what  he  was  doing,  so,  a  very  fat  lord  coming  in.  Lord 
Gray  counted  him  for  ten,  as  a  jest  at  first ;  but  seeing  Lord 
Norreys  had  not  observed  it,  be  went  on  with  this  misreck- 
oning  of  ten,  so  it  was  reported  to  the  house,  and  declared 
that  they  who  were  for  the  bill  were  the  majority,  though 
it  indeed  went  on  the  other  side."  (Vol.  ii.  p.  256,  Oxford 
ed.>  1833.)  This  story  is  corroborated  by  a  note  by  Speaker 
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Omloir  and  adopted  by  Lord  Hahon  in  his  Hittory  of  Bug- 
land  (ed.  1858,  Murray,  Lond.,  Tol.  ir.  p.  126.  See  al«o 
Cooke's  Lift  of  Shi^letburg,  220,  ed.  1836).  The  last- 
namcd  work  adds  that  when  the  nombers  were  reported 
from  tile  wool-uck,  the  ministry,  who  knew  their  atrength, 
were  aurpriied ;  and  whilst  they  were  whispering  to  one 
another,  Lord  Shaftesbury,  who  found  there  was  a  mistake 
and  guessed  their  intentions,  immediately  started  up  and 
spoke  upon  the  first  thing  that  oeonrred  to  him  almost  an 
hour.  Whilst  he  was  speaking  several  lords  went  out  and 
others  came  in,  so  that  it  was  impraotioable  to  retell  the 
house,  and  by  this  means  the  bill  was  carried.  This  great 
aot  was  an  important  contribution  to  English  constitutional 
law,  as  it  tended  to  render  more  effectual  rights  whose  ex- 
istence had  long  been  recognized,  but  which  bad  hitherto 
been  imperfectly  vindicated.  This  statute  has  bad  much 
influence  upon  American  legislation,  and  the  subetanee  of 
it  will  be  briefly  stated.  It  is  applicable  to  persons  com- 
mitted and  charged  with  trime,  and  therefore  does  not  em- 
brace all  the  oases  in  which  there  may  be  an  unlawful 
detention.  The  act  provides  that,  with  certain  ezoeptions, 
when  any  person  is  charged  with  crime,  a  j  adge,  in  vacation, 
on  viewing  a  copy  of  the  warrant,  shall  award  the  writ, 
returnable  cither  oefore  himself  or  any  other  of  the  judges, 
and  if  the  case  is  bailable  shall  discharge  the  prisoner  on 

aer  security  being  given.  The  prisoner  is  required  to 
rought  up  within  a  limited  time,  not  exceeding  twenty 
days.  Heavy  flnes  are  imposed  upon  the  Judge  for  refusing 
to  award  the  writ  upon  a  proper  ease  being  made,  as  well 
as  upon  the  officer  or  keeper  of  the  prisoner  neglecting  to 
make  return  or  evading  the  mandate  of  the  judge;  similar 

§  revisions  are  made  for  punishment  of  one  causing,  after 
iscbarge,  a  recommitment  of  the  prisoner  for  the  same 
offence.  The  writ  was  made  to  run  into  all  counties  pala- 
tine and  privileged  places.  There  are  also  claoseB  pro- 
viding for  the  prisoner's  discharge  unless  be  is  speedily 
indicted  and  tried  after  indictment.  There  is  also  a  heavy 
penalty  imposed  upon  any  one  sending  a  person  as  a  pris- 
oner out  of  Bngland,  unless  in  oases  of  transportation  for 
crime,  eto.  The  kabeai  corpiu  act  of  Charles  II.  was  serious- 
ly defeotive  in  one  respect :  it  only  applied  to  persons  ar- 
rested on  erimirtal  charge.  In  the  year  17&7  an  instance  oc- 
curred of  a  gentleman  being  by  some  mistake  pressed  as  a 
foot-soldier,  whereupon  his  friends,  on  applying  for  the  writ, 
found  that  the  case  did  not  come  within  the  aot.  This  led 
to  the  introduction  of  a  bill  into  Parliament  extending  the 
act  to  other  cases  of  confinement  besides  those  reaulting 
from  a  charge  of  crime.  Though  the  bill  passed  the  Hoaae 
of  Commons,  it  was  defeated  in  the  House  of  Lords  under 
the  lead  of  the  great  Lord  Hardwicke,  and  it  was  not  until 
the  year  1816  (56  Geo.  III.  c.  108)  that  this  obvious  defeot 
in  the  law  was  supplied  and  the  writ  in  other  respects  made 
more  effective. 

Legislation  in  general  In  the  U.  S.,  while  following  the 
spirit  of  the  English  aot,  is  not  confined  to  commitments 
on  oriminal  charges,  but  is  more  comprehensive  in  its  cha- 
racter, and  extends  beneficial  provisions  to  all  arrests  and 
detentions  on  any  grounds  or  pretexts  whatsoever.  There 
if  a  clause  in  the  U.  8.  Constitution  and  in  State  constitu- 
tions to  the  effect  that  '^  the  privilege  of  the  writ  of  kabeaa 
eorpiu  shall  not  be  suspended  unless  when,  in  cases  of  re- 
bellion or  Invasion,  the  public  safety  may  require  it."  The 
effect  of  this  clause  was  much  discussed  in  the  late  civil 
war,  the  President  of  the  U.  8.  having  on  the  27tb  of  Apr., 
1861,  addressed  to  Lieutenant-General  Beott  an  order  au- 
thorising him,  under  certain  contingencies,  to  suspend  the 
writ.  Other  orders  of  a  similar  nature  were  issued.  One 
Uerryman  having  been  arrested  on  Hay  26,  1867,  charged 
with  various  acts  of  treason,  the  general  having  him  in 
oharge  refused  to  comply  with  the  writ,  as  well  as  to  yield 
to  an  attachment  Issued  for  its  onforocment,  on  the  ground 
of  its  suspension  by  the  President.  Cbief-justioe  Taney, 
who  had  issued  the  writ,  filed  an  opinion  denying  the  Pres- 
ident's authority,  and  insisting  that  the  power  of  suspen- 
sion was  vected  solely  in  Congress.  (9  Am.  Law  Register, 
N.  S.,  527.)  This  view  is  supported  by  the  opinion  of 
Deady  in  the  case  of  McCall  v.  McDowell,  1  Abb.  U.  S. 
112,  and  of  Smalley  in  Ex  parte  Field,  5  Blatchford  63. 
These  views  of  the  Judges  referred  to  have  been  distinctly 
controverted  by  able  jurists  in  pamphlets  and  professional 
opinions.  Among  these  may  be  mentioned  the  venerable  Ho- 
race Binnoy  of  Philadelphia,  Reverdy  Johnson,  Prof.  The- 
ophilua  Parsons,  eto.  Congress  passed  an  aot  upon  this  sub- 
jeot  Har.  .1, 1863,  authorising  the  President  to  suspend  the 
writ.  (12  U.  S.  Statutes  at  Large,  282.  See  also  ch.  22  Laws 
of  1871,  sec.  4{  17  U.  S.  Stat.  15.)  A  proclamation  by 
the  President,  issued  Oct.  17,  1871,  under  the  last-named 
act,  will  be  found  in  17  IT.  S.  Stat,  Appendix  No.  4,  and 
another  in  Appendix  No,  7,  issued  Nor.  10,  1871.  It 
would  seem  that  the  current  of  Judicial  and  professional 
opinion  is  in  favor  of  the  view  that  the  power  of  suspen- 


sion under  this  constitutional  provision  is  vested  in  Con- 
gress rather  than  in  the  President. 

II.  The  general  scope  and  office  of  the  writ  is  to  bring 
before  a  court  or  judge  the  question  whether  the  person  in 
whose  behalf  it  is  issued  is  lawfully  detained.  The  cases 
coming  iiefore  the  court,  etc.  will  be  divisible  into  two  prin- 
cipal classes,  one  where  the  peraon  is  simply  detained  with- 
out any  legal  process,  and  the  other  where  he  is  in  custody 
under  such  process.  The  first  class  6f  oases  is  illustrated 
by  that  of  a  contest  between  a  father  and  a  mother  as  to  the 
custody  of  a  child.  There  being  no  legal  process  in  sueh 
a  case,  there  must  be  an  inquiry  embracing  the  merits  of 
the  whole  controversy  for  the  sake  of  determining  to  whom 
the  custody  of  the  child  shall  be  awarded.  Wholly  diifereat 
considerations  occur  when  the  detention  is  upon  legal  proeess. 
The  point  then  may  be  whether  the  legal  proceedings  were  not 
wholly  void  because  the  oourt  instituting  them  had  no  juris- 
diction, or  whether,  assuming  that  the  tribunal  had  juris- 
diction, it  was  proceeding  irregularly,  or  if  all  the  proceed- 
ings were  regular  whether  the  merits  of  the  controversy 
can  be  considered.  There  will  thus  be  three  principal  points 
to  be  examined :  ( 1 )  The  right  upon  a  writ  of  habeas  corpus 
to  relieve  from  detention  where  the  process  is  issued  by  a 
court  or  magistrate  having  no  jurisdiction ;  (2)  where  ju- 
risdiction exists,  but  the  proceedinga  are  irregular;  and  (3) 
oases  where  there  ia  an  entire  regularity  of  proceeding  and 
the  claim  is  made  that  the  merits  of  the  case  shall  be  con- 
sidered. 

(1)  Where  the  court  or  magistrate  has  no  jorlsdiction 
over  the  subject  matter  or  the  person,  the  prisoner  may  be 
relieved  by  this  writ  even  though  there  may  have  been  a 
final  judgment,  and  though  the  court  may  have  been  one 
of  high  jurisdiction.  So,  if  it  had  no  power  to  dispose  of 
the  particular  question  in  the  mode  that  it  pursued,  its 
judgment  is  a  mere  nullity.  In  the  eye  of  reason  there 
has  been  no  decision  and  no  Judgment,  no  matter  though 
legal  forms  may  have  been  pursued.  Thus,  if  s  court  had 
only  power  to  sentence  to  imprisonment,  and  it  rendered 
judgment  of  death,  a  writ  of  habeiu  corpiu  might  lie  re- 
sorted to.  It  may  be  said  that  this  is  a  dangerous  doctrine. 
While  this  is  readily  conceded,  its  soundness  cannot  be  de- 
nied. Judicial  as  well  as  administrative  power  has  its 
limits.  If  these  are  exceeded  by  a  court,  its  pretended 
decision  ia  no  judgment;  it  is  but  waste  paper,  and  may  be 
disregarded.  Great  caution  should  be  observed  in  reaching 
a  conclusion  that  the  judgment  is  a  nullity.  If,  however, 
it  be  clear  that  jurisdiction  is  exceeded,  there  is  no  mora 
reason  why  a  prisoner  held  under  such  a  void  judgment 
should  be  detained  than  that  property  seized  under  a  sim- 
ilar void  proceeding  should  be  sacrificed.  The  writ  of 
kttbeat  corfut  is  a  legitimate  mode  of  showing  the  nullity 
of  the  judgment  and  of  relieving  from  the  false  imprison- 
ment. This  subject  has  recently  been  extensively  consid- 
ered by  the  Supreme  Court  of  the  U.  S.  in  the  case  of  Ex 
parte  Lange,  18  Wallace's  Reports,  163. 

(2)  In  the  second  class  of  cases  (where  the  eoart  has 
Juriadiotion  over  the  subject  in  the  way  that  it  is  pre- 
sented for  its  action,  but  it  is  proceeding  in  an  irregular 
manner),  it  will  not  necessarily  follow  that  a  prisoner  will 
he  discharged  by  the  writ.  If  the  proceedings  be  of  a 
summary  nature,  and  it  appears  upon  the  faoe  of  them  that 
some  essential  step  or  form  has  been  omitted,  they  will  be 
void  and  the  prisoner  will  be  discharged.  Thus,  if  a  fugi- 
tive from  justice  wore  demanded  by  way  of  extradition 
(sec  ExTRADiTioii),  the  regularity  of  the  proceedings  might 
be  tested  by  means  of  a  writ  of  habeiu  corptu.  It  has,  how- 
ever, been  maintained  by  some  jurists  that  if  the  warrant 
or  other  process  ia  sufficient  to  protect  the  officer  who  exe- 
cutea  it  from  an  action  of  false  imprisonment,  a  dischai^ 
will  not  be  made.  In  many  oases  where  a  oourt  has  juris- 
diction over  the  subject-matter  and  of  the  person,  the  only 
mode  of  taking  advantage  of  an  irregularity  in  the  pro- 
ceedings is  by  a  motion  addressed  to  the  oourt  itself  in  the 
very  proceeding  complained  of.  In  other  words,  the  writ 
of  kabeat  eorptu,  an  independent  method  of  review,  is  not 
to  be  resorted  to,  but  the  mode  of  correcting  the  irregular- 
ity ia  to  bo  found  in  addressing  the  very  tribunal  before 
which  it  takes  place,  and  asking  it  so  to  mould  and  correct 
its  own  procedure  as  to  make  it  conform  to  the  rules  of 
law ;  and  if  sueh  correotion  is  refused,  resort  may  perhaps 
be  had  to  an  appellate  court. 

(3)  Where  toe  case  is  regularly  before  a  eonrt,  the  writ 
under  consideration  cannot  be  used  to  determine  the  merits 
of  the  controversy.  This  point  will  only  he  considered  in 
detail  in  connection  with  the  administration  of  oriminal 
law.  When  a  prisoner  is  charged  with  crime,  the  common 
practice  is  to  bring  him  before  a  magistrate,  e.g.,  a  justioe 
of  the  peace,  and  to  make  an  inquiry  into  the  circumstances 
which  are  supposed  to  establish  his  guilt.  This  is  not  a 
trial,  but  a  preliminary  proceeding  devised  for  the  purpose 
of  saonring  his  attendance  at  the  trial.     The  testimony  of 
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witnwna  ii  Mam  down  in  writing  bj^the  maciitnto;  on 
thia  he  proondi  in  making  hia  oommitment.  Tlie  writ  of 
habeas  corpiu  may  be  resorted  to  with  the  view  of  teat- 
ing  its  Talidity,  iind  the  oonrt  may,  in  conneetion  with 
a  etrtiorari,  oonsider  whether  the  teatimony,  ■<  ahown 
in  the  depositioos,  aapplied  a  enffioient  basis  for  the 
action  of  the  magistrate,  as  well  as  whether  th«  com- 
mitment itself  is  sufficient  in  point  of  legal  form.  No 
inquiry  can  be  had  even  at  this  stage  as  to  the  gnilt 
or  innocence  of  the  prisoner.  To  do  that  would  be  to 
examine  the  case  on  its  merits.  Let  it  now  be  assumed 
that  an  indictment  (see  Imdicthext)  has  been  found.  The 
writ  of  habeat  corpus  cannot  be  used  to  inquire  into  the 
depositions  before  the  committing  magistrate.  These  are 
abut  out  of  view  by  the  indictment;  the  prisoner  is  now 
held  upon  that.  The  only  question  that  can  be  examined 
ii,  whether  the  indictment  itself  ia  sufficient  in  point  of 
form.  If  that  be  regular,  the  court  or  Judge  will  not  go 
beyond  the  indictment  to  inquire  into  the  merits;  if  it 
would,  trial  by  jury  might  be  practically  abolished.  The 
writ  of  habeas  corpus  accomplishes  its  benefioent  purposes 
by  securing  the  prisoner  so  far  that  he  is  not  to  be  held 
without  t^pareut  cause.  Whether  he  is  in  fact  guilty  or  in- 
nocent can  only  be  determined  by  a  regular  coarse  of  trial. 
The  prisoner  may  be  allowed,  in  certain  oases,  to  go  at 
large  on  bail,  notwithstanding  that  the  proceedings  are 
valid.  The  statutes  of  the  reapeetire  States  must  be  con- 
anlted  upon  this  point.    (See  Bail.) 

III.  Proeeduri. — ^Application  for  the  writ  must  be  made 
by  petition  aigned  by  the  party  or  some  one  in  his  behalf. 
In  the  well-known  ca«e  of  Ashhy  r.  White,  in  Parliament, 
it  was  resolved  "thai  every  Engliahman  who  ia  imprisoned 
by  any  authority  whataoeTer  has  an  undoubted  right,  by 
his  agents  or  friends,  to  apply  for  and  obtain  a  writ  of 
habeas  corpus  in  order  to  procure  his  liberty  by  due  course 
of  law."  A  father  claiming  the  onstody  of  an  infant  child 
may  himself  apply  for  the  writ.  Statutory  provisions  in 
some  States  lead  to  the  view  that  if  the  petition  ia  prop- 
erly drawn,  the  writ  must  be  granted,  even  though  there 
ia  good  reason  to  believe  that  it  would  be  without  practical 
effect ;  in  other  words,  it  must  be  granted  where  there  ia 
but  alight  apparent  ground  for  asking  for  it.  The  form  of 
petition  ia  also  in  some  States  prescribed  by  statute.  It 
may  be  directed  to  any  one  who  has  the  priaoner  in  cua- 
tcdy  or  who  haa  participated  in  the  illegal  detention.  The 
writ  is  made  returnable  at  a  apeoifled  time  and  place,  either 
before  the  officer  who  issues  it,  at  chambers  (see  CHivBiRg), 
or  to  the  court  as  such.  The  person  to  whom  the  writ  ia 
directed  is  expected  at  the  appointed  time  to  make  a  "  re- 
turn," or  a  statement  of  the  grounds  on  which  the  deten- 
tion is  made.  This  must  be  distinct  and  unequivocal.  It 
would  not  be  enough,  for  example,  to  vtato  that  the  pris- 
oner is  not  in  the  defendant's  custody,  bnt  it  must  be  made 
to  appear  that  he  is  not  under  his  control,  so  that  he  could 
respond  to  the  reqnirements  of  the  writ.  If  the  return  bs 
evasive  or  otherwise  imperfect,  an  amendment  of  it  may  be 
allowed.  Formerly,  the  prisoner  could  make  no  denial  of 
the  truth  of  the  matters  uleged  in  the  retnm.  If  that  fur- 
nished a  sufficient  excuse  for  the  imprisonment,  though  it 
wore  wholly  unfounded  in  point  of  fact,  the  prisoner  must 
be  remanded.  The  only  remedy  of  the  prisoner  was  to  bring 
an  action  for  damages  for  any  injury  sustained  by  him  for 
the  false  return.  In  some  cases  criminal  proceedings  might 
be  instituted.  This  serious  defect  in  the  administration  of 
justice  baa  been  remedied  by  modem  statutes,  and  the  pris- 
oner has  been  allowed  to  deny  the  statements  of  his  cus- 
todian, or,  in  legal  phrase,  to  "  traverse  the  return,"  and 
also  to  set  up  any  facts  arising  subsequently  which  may 
make  in  his  favor.  The  judge  or  court  disposing  of  the 
writ  may  thus  have  to  consider  both  questiona  of  fact  and 
of  law,  the  matters  of  fact  being  presented  by  way  of  affi- 
davit or  affirmation.  If  the  return  is  not  made  or  is  eva- 
>ive,  the  party  to  whom  it  is  addressed  may  be  regarded  as 
having  committed  a  contempt  of  court,  and  will  be  liable 
to  be  placed  in  close  custody  until  he  obeys  the  writ.  On 
the  hearing  of  the  case,  the  prisoner,  if  the  oirenmstances 
rec[aire  it,  may  be  discharged,  or  may  be  remanded  to  the 
original  custody.  The  decision  does  not,  as  it  would  seem, 
neceaaarily  prevent  the  hearing  of  the  matter  again  upon  a 
new  writ,  particularly  where  the  circumstances  of  the  case 
have  changed.  Thus,  if  the  custody  of  a  child  were  awarded 
to  one  of  ita  parents  at  a  given  time,  the  facts  might  be  so 
changed  as  to  make  it  proper  that,  on  a  new  application, 
it  should  be  awarded  to  tne  other.  Severe  penalties  are 
imposed  by  law  upon  a  ministerial  officer  who  knowingly 
recommits  a  prisoner  for  the  same  cause  as  that  on  account 
of  which  he  was  discharged.  Allusion  may  be  made  in  this 
connection  to  another  writ  existing  at  common  law  in  favor 
of  personal  liberty,  de  homine  replegiando  (replevying  a 
™»n).  This  r^ses  a  question  to  be  tried  by  a  jury ;  while 
wo  proceedings  in  a  kabetu  eorptit  take  place  before  a 
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judge  or  oonrL    The  former  writ  has  become  practically 
obsolete. 

IV.  Conflicts  of  jurisdiction  have  arisen  frequently  in 
executing  writs  of  habeas  eorput  between  the  State  and  the 
Federal  courts.  The  principles  that  should  apply  to  the 
subject  have  recently  been  expounded  by  the  final  inter- 
preter of  the  U.  8.  Constitution,  the  supreme  oourt  ( Tarble's 
Case,  13  Wallace  Reports,  397).  It  is  there  said  that  no 
State  judge  has  a  right  to  issue  a  writ  ot  habeas  corpus  for 
the  discharge  of  a  person  held  under  the  authority  of  the 
Federal  government.  If  it  do  not  appear,  upon  applica- 
tion for  such  a  writ,  that  the  person  is  so  held,  the  State 
judge  may  inquire  into  the  circumstances  of  the  case  as  to 
how  the  prisoner  is  held,  and  the  marshal  in  whose  custody 
the  party  is  should  give  the  requisite  information.  These 
principles  were  applied  to  a  case  in  which  the  commissioner 
of  a  State  court  issued  a  warrant  to  a  recruiting  officer  of  the 
U.  S.  to  discharge  a  minor  who  had  enlisted  in  the  service 
of  the  U.  S.  It  was  decided  that  the  commissioner  had  no 
jurisdiction,  the  prisoner  being  detained  under  the  author- 
ity of  the  Federal  government.  The  proper  course  in  such 
a  case  is  that  the  U.  S.  officer  upon  whom  the  writ  ia  aerved 
should  produce  the  body  of  the  prisoner  before  the  State 
court  and  set  forth  in  what  manner  he  holds  him  under  the 
authority  of  the  U.  S.  The  State  court  or  judge  should  go 
no  farther.  By  this  decision  the  relations  of  the  two  gor- 
emmenta  as  to  this  writ  must  be  regarded  as  anthorita- 
tivcly  settled. 

V.  The  power  of  the  IT.  S.  courts  to  issue  the  writ  ia  more 
limited  than  that  of  the  State  courts,  being  confined  to  the 
exercise  of  such  authority  sa  is  either  expressly  or  by  im- 
plication conferred  by  the  U.  S.  Constitution  and  the  laws 
made  under  ita  provlaions.  The  courts  and  Judges  of  the 
U.  S.  are  authorised  to  issue  the  writ  in  casea  coming  within 
Federal  juriadiction.  The  cireutt  court  may  inquire  into 
the  cause  of  a  commitment,  and  except  when  the  privilege 
of  the  writ  is  suspended  may  determine  the  question  whether 
the  prisoner  is  entitled  to  be  discharged.  Thus,  thia  oourt 
may  by  thia  means,  where  the  oirenmstances  of  the  case  re- 
quire it,  discharge  a  prisoner  held  under  a  warrant  of  ex- 
tradition (see  ExTiiADiTioir)  issued  by  the  governor  of  a 
State.  The  writ,  however,  cannot  be  issued  to  bring  up 
any  person  confined  in  Jail  unless  held  under  or  by  color  of 
the  authority  of  the  U.  S.,  or  unless  such  person  is  required 
to  testify  in  a  cause  depending  in  a  court  of  the  IT.  8. 
Neither  a  court  of  the  U.  6.,  nor  any  judge  thereof,  under 
these  rules  can  issue  the  writ  to  bring  up  a  prisoner  in 
custody  under  a  sentence  or  execution  of  a  State  oourt  for 
any  other  purpose  than  to  be  used  as  a  witness.  When  a 
priaoner  is  taken  by  an  order  of  a  U.  S.  oourt  from  a  State 
court  to  be  used  as  a  witneas,  its  authority  continnea  ao  aa 
to  aend  him  back,  after  his  testimony  is  taken,  to  the  place 
from  which  he  was  broughL  In  oases  coming  within  the 
purview  of  the  U.  S.  Constitution  and  the  laws  of  Congress 
It  has  been  said  that  relief  may  be  granted  not  only  to  those 
held  under  legal  proceea,  but  also  to  such  as  are  confined 
without  any  formal  appearance  of  authority ;  as,  for  ex- 
ample, where  the  prisoner  and  the  defendant  are  citisena 
of  different  States,  or  where  a  master,  before  the  abolition 
of  slavery,  demanded  the  return  of  slaves  taken  from  him 
by  force.  The  Supreme  Court  of  the  U.  S.  has  not  the  same 
power  to  issue  the  writ  in  question  as  the  circuit  oourt.  It 
can  only  exercise  the  power  in  an  appellate  form,  as  its 
original  jurisdiction  is  limited  to  specinc  cases.  (See  JuRia- 
DICTIOH.)  It  may  accordingly  issue  the  writ,  where  the 
circumstances  of  the  case  require  it,  when  a  peraon  is  im- 

frisoned  under  the  order  or  warrant  of  a  court  of  the  U.  S. 
t  does  not  by  this  means  review  decisions  made  at  cham- 
bers (see  Chahbirs)  by  a  justice  of  the  oourt. 

Further  information  upon  the  general  subject  of  the  writ 
will  be  found  in  Hurd's  treatise  on  Habeas  Corpus,  and  in 
an  elaborate  note  written  by  the  late  Nicholas  Hill  of  Al- 
bany and  published  in  vol.  iii.  of  hia  Reports,  pp.  II47-(I76 ; 
alao  in  Blackatone's  Kent's  Commentaries,  Story,  Rawle, 
Paschal,  and  Pomeroy  on  the  U.  S.  Constilntion,  and  in 
the  digests  Mid  decisions  of  the  Federal  and  State  courta. 
(See  alao  Hallam's  Constitutional  Sistory  for  historical  in- 
formation.) 

A  word  is  added  aa  to  the  writ  ad  ieslijlcandtm.  Thia 
ia  reaorted  to  for  the  purpose  of  bringing  up  a  person  who 
is  in  custody  to  testify  in  some  cause  or  other  matter  pend- 
ing judicially.  When  his  teatimony  is  given  in,  be  is  re- 
turned to  the  custody  from  which  he  is  taken.  The  writ  is 
obtained  upon  motion  based  upon  an  affidavit  setting  forth 
the  facts  upon  which  the  application  is  founded.  A  legis- 
lative body,  e.  g.,  the  House  of  Representatives,  desiring 
the  attendance  of  a  witness  at  the  time  in  custody,  simply 
exeoutos  its  will  by  the  warrant  of  its  Speaker,  giving  au- 
thority to  its  sergeant-at-arms  to  produce  the  prisoner. 
The  writ  of  habeas  corpus  ad  testificandum  cannot  in  such 
a  ease  be  resorted  to.  T.  W.  Dwraat. 
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HABEBOEON— HACKLE. 


Haber'KeoB,  a  ixHit  of  ehain-mail  withont  aleerea,  or 
in  latar  timee  a  auit  of  plate  armor  worn  over  the  hauberk. 

Hab'erghain,  eounty  in  the  N.  E.  of  Georgia,  border- 
ing on  Sonth  Carolina.  Area,  4i0  Bquara  miles.  It  is 
mountainons  and  well  watered.  Gold  and  iron  are  found 
abundantly,  and  rubies,  diamonds,  and  otherprecious  stones 
hare  been  found.  The  scenery  is  generally  fine.  The 
staple  products  are  com  and  tobaooo.  Cap.  Clarkesrille. 
Pop.  0322. 

Habersham  (Col.  Joseph),  b.  at  Savannah,  Ga.,  July 
28,  1751 ;  was  eminent  throughout  the  Revolutionary  war, 
and  at  its  close  held  the  rank  of  lieutenant-colonel.  He 
beoame  Speaker  of  the  assembly  in  1785,  and  again  in  1790. 
lie  was  appointed  postmaster-general  by  Washington  in 
1795.     D.  at  Savannah,  Ga.,  Nov.  17,  I8I5. 

Habersham  (Joseph  Clat),  M.  D.,  was  b.  in  Savan- 
nah, Ga.,  Nov.  18,  1790;  d.  there  Nov.  2,  1855.  He  took 
his  literary  diploma  at  Princeton,  N.  J.,  and  his  professional 
from  the  University  of  Pennsylvania  in  1814.  Commencing 
the  practice  of  medicine  in  Savannah  in  1815,  he  continued 
to  the  date  of  his  death  in  active  business.  Ho  was  at  one 
time  health  offloer  of  Savannah,  president  of  the  Medical 
Society  of  Georgia,  and  well  known  for  his  benevolence 
and  lore  of  science.  Pacl  F.  Eve. 

Habersham  (Richard  W.),  b.  in  Sarannab,  Ga.,  in 
1786 ;  graduated  at  Princeton,  N.  J.,  in  1805 ;  rose  to  distinc- 
tion at  the  bar  in  his  natire  city ;  occupied  many  positions 
of  high  offieial  trust  in  the  State ;  was  member  of  Congress 
1839-4S ;  was  greatly  lauded  for  resigning  the  office  of  U.  S. 
district  attorney  in  1825,  when  there  was  a  threatened  col- 
lision between  the  Federal  administratiou  of  John  Quincy 
Adams  and  the  State  administration  of  George. M.  Troup. 
D.  in  Habersham  eo.,  Ga.,  Dec.  2, 1846.   A.  H.  Stbphe.is. 

Hab'ingtOB  (William),  b.  at  Hindlip,  Worcestershire, 
England,  Nov.  5,  1605,  of  an  old  Roman  Catholic  family; 
was  educated  at  St.  Omer  in  France ;  married  Lucy  Herbert 
("  Castara"),  the  daughter  of  Lord  Powis,  and  lired  chiefly 
on  bis  ancestral  estate  at  Hindlip,  where  he  d.  Nov.  13, 1645. 
He  is  chiefiy  remembered  for  his  Cattara  (1634),  a  eolleetion 
of  poems  aiddressed  mostly  to  his  wife,  and  remarkable  for 
their  pure  and  elevated  sentiment  and  for  their  occasional 
quaint  and  far-fetched  conceits.  The  Hiilory  of  Edward 
lY.  is  beliered  to  have  been  his  father's  work.  He  wrote 
also  the  Qiieene  of  Arajo»,  a  play. 

Hab'it  [Lat  habitn;  a  "condition ;"  Gr.  ifit],  a  eonsti- 
tution  or  state  of  mind  or  body  which  disposes  one  to  cer- 
tain acts  or  conditions,  mental  or  physical.  A  habit  is  of 
more  fixed  character  than  a  <fi'fpo«t7ioii,  bnt  is  generically 
the  same.  There  are  habits  intellectual  and  moral,  acquired 
and  inherited,  active  and  passive.  Habits  are  originally 
the  results  of  voluntary  acts,  but  the  control  of  them  may 
become  impossible  to  the  will.  A  wise  and  skilful  forma- 
tion of  habits  may  be  of  the  greatest  moral  and  intellectual 
advantage,  whilst  habits  injudiciously  formed  may  be  de- 
structive of  mind,  character,  body,  and  estate.  The  ques- 
tion of  habit  is  intimately  eonneoted  with  that  of  the  Ai- 
sociAnos  or  Ideas  (which  see). 

Hacklterrr,  Sogar-berrr,  or  Nettle  Tree,  the 
Celtit  oecldenlalu,  a  North  American  tree  of  considerable 
height  and  muoh  beauty,  bnt  singularly  rariable  in  Its  mode 
of  growth.  Its  wood  is  quite  tough,  but  is  not  much  used 
in  the  arts.  It  makes  good  charcoal,  and  when  young  is 
used  for  barrel  hoops,  and  sometimes  called  hoop-ash.  The 
genus  ( Celtif,  order  Ulmacete)  contains  several  foreign  trees 
of  considerable  importance. 

Hackberrr,  tp.  of  Labette  00.,  Kan.    Pop.  637. 

Hftck'el,  or  Hseckel  (Erkst  Heihbich),  M.  D.,  b.  at 
Potsdam,  Germany,  Feb.  16,  1834;  studied  medicine  and 
botany;  was  the  pupil  of  KoUiker,  Leydig,  Virchow,  and 
Johannes  MUlier;  became  a  medical  practitioner  of  Berlin 
1858;  devoted  much  attention  to  biological  questions;  be- 
came zoological  professor  extraordinary  at  Jena  1862,  and 
in  1865  received  the  regular  professorship  of  toology  there, 
which  he  has  since  retained,  his  lectures  having  rendered 
that  university  a  very  famous  school  for  biological  sci- 
ence. Hfickcl  was  one  of  the  first  German  sarants  to  rec- 
ognize and  accept  Darwinism,  a  theory  towards  which  his 
own  researches  had  long  been  leading  him.  He  has  pub- 
lished many  remarkable  monographs.  Among  his  princi- 
?al  works  are  Oenerelle  Morpkologie  der  Orgammen  (2  vols., 
866);  A'aturUche  SckSp/ungtgeKhiehle  {16G8);  BiologtKhe 
Studien  (1870);  and  l)ie  KalkKhicUmme  (3  vols.,  1872). 
He  has  propounded  many  norel  and  suggestiro  biological 
theories,  and  the  general  drift  of  his  recent  writings  is 
toward  the  confirmation  of  Darwinism,  in  support  of  wbioh 
theory  be  has  brought  forward  many  interesting  facts. 

Hack'ensack,  p6st-r.  and  tp.,  cap.  of  Bergen  co., 
N.  J.,  on  the  Hackensaek  River,  the  Erie  R,  R.,  and  the 
New  Jersey  Midland  R.  R.,  13  miles  from  Nsw  York  and  6 


miles  from  Paterson^  It  has  several  ehnrehss,  3  newspa. 
pars,  public  and  prirate  schools,  2  banks,  gas  and  water 
companies,  and  a  numlwr  of  small  factories.  Pop.  of  tp. 
8038.    H.  D.  WiHTOic,  Ed.  "  The  Beroeh  Co.  Dehocrat." 

Hackensaek  River  rises  in  Harerstraw,  Rockland 
CO.,  N.  Y.,  and  flows  S.  through  Boigen  and  Hudson  eos., 
N.  J.,  falling  into  Newark  Bay,  and  draining  a  beantifal 
and  fertile  region. 

Hack'ett  (Hokatio  Balcr),  D.  D.,  LL.D.,  b.  at  Salis- 
bury, Mass.,  Dee.  27,  1808;  graduated  from  Amherst  Col- 
lege in  1830 ;  studied  theology  at  the  Andover  Seminary 
until  1834,  and  afterwards  at  Halle  and  Berlin  in  Germany; 
was  professor  of  Latin  in  Brown  University  four  years,  also 
a  tutor  in  Amherst  College ;  was  elected  to  the  chair  of  bibli- 
cal literature  in  the  Newton  Theological  Institution  (Bap- 
tist) in  1839 ;  became  professor  of  New  Testament  Greek  in 
Rochester  Theological  Seminary  1870.  Published  Plutarch's 
Dt  Sera  Jfuminit  Vindictn,  yiilh  notes  (1844);  translated 
and  enlarged  Winer's  Chaldee  grammar  (1845) ;  publishad 
a  Hebrew  grammar  and  reader  (1847) ;  Commentary  on  Aff 
(1851);  /H?M»rah'on«o/ iScn/)(iir«  (1855);  /'AiVcnioa,  newly 
translated,  with  notes  (I860);  Chri§h'an  Men  ih  itie  War 
(1864) ;  translated  (for  Lange's  Commentary)  Van  Ooster- 
zee  on  Philemon  (1868),  and  Braum  on  Philippians  (1870) ; 
was  one  of  the  editors  of  the  enlarged  American  edition  of 
Smith's  Dictionary  of  the  Bible;  edited  also  Rawlinson's 
Bitlorical  Illutlrationt  of  the  Old  Tnlament  (American  ra- 
print,  1873).     D.  at  Rochester,  N.  Y.,  Nor.  2, 1875. 

Hackett  (Jakes  He!irt),  b.  in  New  York  Mar.  15, 
18U0;  d.  at  Jamaica,  L.  I.,  Deo.  28, 1871;  studied  a  year 
at  Columbia  College ;  applied  himself  a  little  while  to  the 
study  of  law ;  tried  business  without  success,  and  in  1826 
attempted  the  stage,  appearing  first  at  the  Park  Theatre. 
For  twenty-fire  years  oe  was  popular  in  Kn(i;land  and  the 
U.  S.  In  1849  he  was  joint  manager  with  William  Niblo 
of  the  Astor  Place  Opera-house,  and  in  1854  took  part  in 
the  management  of  tno  Grisi  and  Mario  opera  troupe  in 
their  visit  to  America.  Mr.  Hackett  was  a  comedian  of 
much  versatility.  He  introduced  Yankee  characters  with 
great  effect,  but  his  highest  excellence  was  shown  in  the 
humorous  characters  of  Bhakspeare,  especially  in  FalstalT, 
which  he  made  his  own.  His  talent,  however,  was  not  for 
comic  parts  exclusively,  as  his  admirable  performance  of 
King  Lear  proved.  In  his  later  years  Mr.  Hackett  seldom 
appeared  before  the  public.  0.  B.  Frothinohah. 

Hack'ettstown,  post-v.  and  tp.  of  Warren  co.,  N.  J., 
on  the  Musconetcong  River,  half  a  mile  from  the  highest 
point  in  New  Jersey.  The  Morris  Canal  and  the  Morris 
and  Essex  and  Delaware  Lackawanna  and  Western  R.  Rs. 
pass  through  it.  It  is  liberally  supplied  with  water  by  an 
aqueduct,  and  the  streets  are  lighted  at  night  with  kerosene 
It  contains  4  churches,  3  academies,  the  Newark  M.  £.  Con- 
ference Seminary,  2  weekly  newspapers  (one  run  by  steam- 
power),  1  bank,  2  steam  saw  and  planing  mills,  1  car  man- 
ufactory, 2  foundries,  4  harness  manufactories,  30  stores  of 
various  kinds,  2  lumber  and  3  coal  yards,  3  grist-mills,  and 
9  carriage-factories,  the  latter  being  the  leading  industry. 
Pop.  2202.  E.  W.  OsM CM,  Ed.  "Hackettstow.v  Gaikttb." 

Hack'iflnder,  von  (Fbiedrich  Wilhelh),  was  b.  at 
Bartscbeid,  near  Aix-la-Cbapello,  Nov.  1, 1S16.  Ho  learned 
the  dry-goods  business  in  Blberfeld;  entered  the  Pmssian 
artillery;  returned  again  to  his  oommcrcial  occupations, 
and  succeeded  at  last  in  1 841  in  making  for  himself  a  lit- 
erary name  by  the  publication  of  his  Bildem  aut  dem  Sol- 
dattnltbeu  in  a  Stuttgart  paper,  and  shortly  atler  of  bis 
irae&(a(K&<iKi&«i(«iier.  He  then  accompanied  Baron  von 
Taubenbeim  on  a  trip  to  Arabia  to  buy  horses,  and  pub- 
lished in  1842  Daguerreolypei  taken  <ii  Me  Orient,  which 
also  was  well  received,  and  which  recommended  him  to 
the  crown  prince  of  Wiirtaml>erg,  whom  ho  accompanied 
on  a  Journey  through  Italy,  France,  and  Russia.  Ncv 
travelling  sketches  and  small  humorous  tales  followed,  and 
the  king  of  Wilrtemlwrg  gave  the  author  an  otBeo  and  a 
pension.  In  1850  ho  published  a  largo  novel  or  romance, 
Handel  mid  Waiidel  (2  vols.),  and  in  1854  another,  Enro- 
pUieehee  Sklavenleben  (4  vols.),  both  of  which  made  some 
sensation.  But  his  quick  obscrration,  his  talent  of  humor- 
ous sketohing,  his  easy-flowing  style,  which  are  sufficient 
to  entertain  in  a  travelling  sketch  or  small  tale,  are  ut- 
terly insufficient  in  a  largo  composition.  Of  his  dramas, 
Z><r  ;«Aei'me  Agent,  a  comedy  in  five  acts,  and  two  or  threo 
one-act  pieces,  Sckuldiz,  Dnlen  im  Haupe,  etc.,  have  been 
played  with  stiocess  in  all  the  German  theatres ;  they  are  a 
sort  of  mosaics,  dexterously  put  together  and  pleasant  to 
look  at.  In  1857  he  founded,  in  connection  with  ZoUer, 
Ueber  Zand  und  Meer,  an  illustrated  paper,  which  has  be- 
come very  popular,  and  deserves  its  popularity. 

Hack'le,  Hat'chel,  or  Hetchel,  the  comb  with  long 
steel  teeth  by  means  of  which  the  tow  is  removed  from  flax, 
hemp,  or  jote,  and  the  fibres  fitted  for  spinning  or  other 
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nsM  by  atraightaning  and  laying  them  paralM  to  •aoh 
other.  The  long,  tapering,  poliahed  teeth  are  alBxed  to  a 
wooden  or  metailie  bloek,  and  are  arranged  in  two,  or  mon 
fieqnently  in  many,  rows.  Their  a<UuBtment  for  effeotire 
ue  reqniraa  ooniidsrable  ikill. 

Hack'leman  (Plbasaxt  Adam),  b.  in  Franlclin  oo., 
Ind.,  about  1817;  stadtcd  law,  and  attained  prominenee 
in  hia  profeesion  in  hia  State.  About  1B40  he  oaanmed 
the  editorahip  of  the  Ruahville  Htpablican,  whieh  be  re- 
tained till  the  outbreak  of  the  ciril  war  in  1801 ;  waa 
elected  to  the  State  legialature  in  1841 ;  memlier  of  the 
Rcpnbliean  national  convention  1860,  and  of  the  Peaee 
Conference  at  Washington  In  1881 ;  appointed  colonel  10th 
Indiana  Voli.  in  1861,  he  served  with  diatinetion  under 
Oen.  Banks  in  Virginia;  waa  promoted  to  be  brigadier- 
general  of  volunteers  Apr.,  1862,  and  ordered  to  the  army 
of  the  South-west,  nnder  Oen.  Orant,  being  engaged  in  the 
battle  of  luka,  Miaa.,  Sept  19-20,  1862,  and  at  Corinth, 
where  he  was  killed,  Oct.  4,  1862.  O.  C.  Sihmoss. 

Hack'ler  (Cbarlbs  B.),  A.  M.,  M.  D.,  b.  at  Unadilla, 
N.  Y.,  Feb.  22,  1836 ;  graduated  at  the  Unirenity  of  Penn- 
sylvacia;  A.  B.  in  185S,  M.  D.  in  I860;  surgeon  2d  U.  S. 
Cavalry  1861-64;  surgeon-in-chief  to  the  3d  cavalry  di- 
vision Army  of  the  Potomac ;  appointed  physician  to  New 
York  Hospital  1867 ;  sargeon  to  New  York  Kye  and  Ear 
Infirmary;  olinioal  professor  of  diseases  of  eye  and  ear 
Woman's  Medical  College,  New  York,  ete.  Translator  of 
Stellwag  on  the  eye  and  Billroth's  Surgical  Pathology;  one 
of  the  translators  of  Niemeyer's  Practical  Medieint,  etc. 

Hacklejr  (Charlkb  W.],  b.  in  Herkimer  co.,  N.  Y.,  Mar. 
9,  1809;  graduated  from  the  U.  S.  Military  Academy  in 
1829 ;  appointed  second  lieutenant  of  artillery;  retained  at 
the  Aeaidemy  as  assistant  professor  of  mathematics  until 
1833,  when  he  resigned  from  the  army.  Was  ordained  in 
1839  in  the  Protestant  Episcopal  Church.  Professor  of 
mathematics  at  the  University  of  New  York  Arora  18.^3  to 
1839,  when  he  was  appointed  president  of  Jefferson  College, 
Hiss. ;  inhseqaently  professor  of  mathematics  in  Columbia 
College  1843-^7,  and  of  astronomy  from  the  latter  date  to 
bis  death  in  New  York  City  Jan.  10,  1861.  He  pnblished 
A  Treatise  om  AlgebrOf  Elementarjf  Couree  of  Qeomelry,  Ele- 
mentM  of  TrigoHometry,  etc.,  and  was  a  frequent  contributor 
to  the  aoientifie  and  literary  joarnals  of  the  day. 

G.  C.  SlMVONS. 

Hack'matack,  Tam'arack,  or  Americuin  Iiarch 

{Lnrix  Americana),  a  forest  tree  of  the  U.  8.,  growing  frc- 
qnently  in  wet  plaoes,  and  attaining  a  noble  sise,  except  in 
the  far  north,  where  it  is  a  stunted  shrub.  It  is  oar  only 
native  ooniferons  tree  whose  leaves  fall  off  in  winter.  Its 
wood  is  of  excellent  quality.  It  is  prised  in  the  West  for 
poles  and  rafters :  in  shipbuilding  it  is  used  for  ship's 
knees,  top-timbers,  and  spars ;  and  if  fastened  with  square 
iron  is  ba  better  than  oak  for  such  uses. 

Haek'ner»  a  N.  E,  saburban  district  of  London,  in  the 
county  of  Middlesex,  Bng.  Pop.  124,9ol ;  of  the  sub- 
distriet  of  Hackney  (inclusive  of  the  workhouse,  lonatio 
asylnm,  and  hospital),  i0,087. 

Hackaer,  tp.  of  Tallapoosa  co.,  Ala.    Pop.  1755. 

Had'dam,  tp.  and  post-v.,  one  of  the  capitals  of  Mid- 
dlesex 00.,  Conn.,  on  the  W.  bank  of  the  Connecticut  River, 
20  miles  from  it*  mouth,  and  on  the  Conneoticnt  Valley 
R.  R.,  26  miles  S.  S.  E.  of  Hartford.  It  has  extensive 
granite-quarries,  an  academy,  and  varioos  eounty  build- 
ings.    Pop.  of  tp.  2071. 

Had'dinstonshire,  or  Eaat  Lo'thiaa,  eonnty  of 
Scotland,  bounded  N.  by  the  Frith  of  Forth,  B.  by  the 
North  Sea,  8.  by  Berwiokshire,  and  W.  by  Midlothian. 
Area,  280  square  miles.  Pop.  37,764.  In  the  aoatbem  part 
rise  the  Lamnermoor  Hills ;  the  northern  and  eastern  part 
is  a  plain  sloping  gently  towards  the  Frith  of  Forth,  and 
mostly  consisting  of  clayey  loam.  Haddingtonshire  is  fam- 
ous for  its  agricnlture,  in  which  respect  it  is  said  to  oocapy 
the  foremost  rank  in  all  Scotland.  Coal  and  limestone 
abound.  The  ef.  is  Haddington,  a  small  town  on  the  Tyne. 

Had'dock)  Melanegrttmmtu  rglrfitiue,  a  fish  of  the  ood 
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family,  captured  in  large  qnantitiea  on  both  sides  of  the 
Atlantic  for  food.  It  is  generally  eaten  fi-esh,  but  is  some- 
times smoked  or  salted  and  dried.  It  resembles  the  cod, 
but  is  easily  distiognlsbed  by  the  blaek  line  along  its  side, 
that  of  the  cod  being  white. 

Haddock  (Ckahlis  Brickett),  D.  C,  b.  at  Franklin, 
N.  H.,  June  20,  1796;  graduated  from  Dartmouth  College 
in  I8I6,  and  from  Andover  Seminary  in  181V.  Held  the 
chair  of  rhetoric  and  belles-lettres  at  Dartmouth  College 
from  1819-38,  also  that  of  intellectual  philosophy  and  polit- 
ical economy  at  same  college  1838-54.  Was  ekargf  d'af- 
fairee  to  Portugal  1851-55 ;  was  a  member  of  the  legisla- 
ture in  his  native  State  for  four  years,  where  he  introduced 
and  carried  through  the  present  common-school  system  of 
the  State ;  was  the  originator  of  the  railroad  system  in  New 
Hampshire.  He  was  well  versed  in  public  law,  etc.  Author 
of  several  addresses,  essays,  etc.  P.  at  West  Lebanon, 
N.  H.,  Jan.  15,  1861. 

Had'doB,  tp.  of  SnlHvan  co.,  Ind.    Pop.  2750. 

Haddoa,  tp.  of  Camden  co.,  N.  J.    Pop.  1926. 

Had'donSeld,  post-v.  in  Haddon  tp.,  Camden  co., 
N.  J.,  on  the  Camden  and  Atiantie  R.  R.,  7  miles  8.  E.  of 
Philadelphia.  It  has  a  public  library  and  several  churches. 
Pop.  1075. 

Had'ertleben  [Dan.  HadertUr],  town  of  Prussia,  in 
the  duchy  of  Sleswick,  with  a  good  harbor  on  the  Hadcrslev 
Fjord,  an  inlet  of  the  Little  Belt.     Pop.  8259. 

Ha'dea  [Qr.'AtJiK,  iitis\,  in  the  Homeric  writings  (as 
in  II.  XV.  1 88),  is  used  as  the  name  of  the  god  of  the  lower 
or  invisible  world,  and  is  the  equivalent  of  Pluto.  In  later 
Greek  writings  it  is  used  to  designate  the  place  of  departed 
spirits.  The  corresponding  Hebrew  word  is  Sheol,  which 
in  our  English  version  is  sometimes  rendered  "grave," 
sometimes  "pit,"  and  sometimes  "  hell."  Hadet  is  almopt 
always  employed  by  the  LXX.  in  translating  Sheol.  It 
occurs  eleven  times  in  the  New  Testament,  and  in  our  Eng- 
lish version  is  rendered  "boll,"  except  in  1  Cor.  xv.  55, 
where  it  is  rendered  "  grave."  It.  D.  Hitchcock. 

HadkAs,  one  of  the  Haidok  towns  of  Hungary,  in  the 
county  of  Siaboles.     Fop.  7024. 

Hadi  [Arab.,  "pilgrimage"],  the  pilgrimskge  to  Mecca 
which  every  Mohammedan  is  under  ooHgation  to  perform 
at  least  once,  unless  poverty  or  siokness  forbid.  The  badji 
or  pilgrims  from  distant  lands  often  perform  a  great  part 
of  the  journey  by  ship ;  other  persons  travel  in  great  cara- 
vans, of  which  there  are  four  regular  ones— one  from  Cairo, 
consisting  largely  of  Berbers ;  one  of  Turks  from  Damas- 
cus; one  of  Persians  from  Babylon  ;  and  a  fourth  of  In- 
dians, Arabs,  and  others  from  Zibith.  Strict  discipline  is 
maintained.  Arrived  at  Maoea,  a  routine  of  eeremonies  is 
performed.  These  ceremonies,  and  the  pilgrimage  itself, 
were  adopted  by  Mohammed  from  the  old  Arabian  hea- 
thenish customs,  which  bad  beoome  thoroughly  established 
ages  before  his  time.  These  he  adopted,  partly  to  gain  the 
sanation  of  rites  so  immemorial  and  so  saeredly  esteemed, 
and  partly  because  their  r^eetion  would  have  endangered 
the  suocess  of  his  own  system. 

Had'lert  tp.  of  Pike  oo.,  III.    Pop.  1309. 

HadleTt  tp.  and  post-v.  of  Hampshire  oo.,  Mass.,  on 
the  E.  side  of  the  Connecticut  River,  which  separates  it  from 
Northampton  and  Hatfield.  The  village  is  a  beautifhl 
place,  embowered  in  ancient  trees.  Mount  Holyoke  lies 
between  this  town  and  South  Hadley.  The  greater  part  of 
Hadley  is  a  very  fertile  alluvial  plain,  producing  luxuriant 
crops  of  tobaeoo,  broon-oom,  hay,  and  grain.  There  are  S 
churches,  an  academy,  a  public  library,  and  manufactures 
of  brooms.  Hadley  was  long  the  plaoe  of  refuge  of  Ooffe, 
Whalley,  and  Dixwell,  three  of  toe  regicide  judges  who 
condemned  Charles  I.  Here  on  Sept.  1, 1675,  aceording  to 
an  0I4  tradition  now  disereditcd,  the  colonists,  led  by  Goffe, 
defeated  the  Indians  after  a  sharp  encounter.     Pop.  2301. 

Hadley,  tp.  and  post-v.  of  Lapeer  co.,  Mich.    P.  1461. 

Hadley,  tp.  and  post-v.  of  Saratoga  co.,  N.  T.  The 
township  lies  on  the  Hudson  River.  It  is  mountainous, 
and  has  manufaotures  of  leather,  lumber,  etc.  There 
is  abundant  water-power,  and  gneiss  is  extensively 
quarried.  Large  quantities  of  Uiis  stone  have  been 
used  in  the  construction  of  the  new  Slate  capitol  at 
Albany.  The  town  has  4  churches,  and  is  on  the 
Adirondack  R.  R.,  22  miles  N.  of  Saratoga.  P.  1039. 
Hadley  (James),  LL.D.,  was  b.  at  Fairfield,  Her- 
kimer CO.,  N.  T.,  Mar.  30,  1821.  His  father  was 
professor  of  ehemistry  in  a  medical  institution  es- 
tablished there.  Entering  the  junior  class  in  Yale 
College,  he  graduated  in  1842.  From  1843  to  1845 
he  waa  a  theological  student  in  New  Haven,  serv- 
ing as  tutor  in  Middlebury  College  meanwhile  (from 
Sc^t,  1844,  to  Apr.,  1845) ;  was  tutor  at  Yale  ttota 
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184S  to  1848,  whM  he  wu  jmpoiDtod  Mioeiate  prafta- 
lor  of  Onak ;  raooMded  Dr.  Woolwy  m  Ml  profnior  in 
1851 ;  aod  d.  Nor.  14,  187S.  At  Ont  he  gave  great  proa- 
lae  of  dietinetion  in  mathematiot,  bat  eireamitanoee  tnmed 
hia  genina  and  indnatry  in  a  different  direetion.  Few  men 
in  either  hemiapbere  hare  made  auoh  attainmenta.  In  ad- 
dition to  hia  maatery  of  the  tireeic  langnage,  he  wu  well 
reraed  in  Hebrew,  Arabia,  Armenian,  Saaacrit,  Welah, 
Uaelio,  Irish,  and  the  prinoipal  modem  langaagea,  in- 
cluding Swediah.  Keen  aa  a  Damaaoua  blade,  he  had  the 
fentloneaa  of  a  child  and  a  aimple,  ataady  Christian  faith, 
[is  Ortek  Orammar,  baaed  on  that  of  Cortina,  waa  pnb- 
liahed  in  18C0.  In  1873  a  poathnmona  rolnme  of  twelre 
lectures  on  Boian  Law  waa  edited  by  Bx-Preaident  Wool- 
aey ;  and  in  the  aame  year  another  rolumc  of  twenty  Pkil- 
ologieal  oarf  Critical  JB—agt  waa  edited  by  Prof.  Whitney. 
(8«e  Preaident  Poktbb's  art.  in  the  New  Engiandtr,  Jan., 
1873.) — Hia  brother,  HEXRr  Hahiltox  Hadlet,  who  grad- 
nated  at  Yale  in  1847,  at  Andorer  in  1851,  waa  appointed 
teacher  of  Hebrew  in  Union  Theological  Seminary,  N.  Y., 
in  1882,  and  d.  at  Washington,  D.  C,  in  the  serriee  of  the 
Sanitary  Commission,  Ang.  I,  1864,  at  the  age  of  thirty- 
eight,  waa  a  aeholar  of  kindred  spirit.    R.  D.  Hitchcock. 

Had'lyme«  poat-r.  of  Lyme  tp.,  Middleaex  oo..  Conn., 
30  miles  S.  8.  B.  from  Hartford. 

Badramant'  [the  Adramilm  of  Strabo],  in  a  narrow 
sense  designates  the  8.  W.  portion  of  Arabia  Felix,  but  in 
a  large  sense  it  includes  nearly  all  that  part  of  Arabia  8. 
and  8.  B.  of  the  eeotral  desert  of  the  peninsula.  The  ooaat- 
land  la  low,  the  interior  dry,  and  broken  with  rangea  of 
mountains  and  hills.  In  the  Talleys  there  are  some  torrents, 
which  are  often  dry.  Its  people  are  of  many  tribes,  subject 
to  various  looal  sultans.  As  a  mie,  they  are  not  nomaidio. 
The  country  ailbrda  Ane  horaea,  eamels,  wool,  datea,  gnma, 
and  grain.  Copper,  eoal,  and  bitumen  exiaL  Chief  aea- 
port,  Makallah. 

Ha'driaa,  or  A'drian  (Publics  ^lius  Hadbiavo*), 
the  fourteenth  Roman  emperor,  b.  at  Rome  Jan.  24, 78  a.  d., 
the  son  of  a  senator,  a  kinsman  of  Trajan  (afterwards  em- 

Seror),  who  became  his  guardian  in  youth.  Young  Ha- 
rlan waa  a  aealoua  atudent  of  Oreek  lettera ;  enterml  the 
army  in  Spain  when  fifteen  yeara  old ;  became  a  military 
tribune  in  Hoaia  -9&  a.  ]>. ;  waa  made  qaasator  in  101 ; 
married  Tnjan'a  grand-niece ;  tribnne  of  the  people  105; 
,  prastor  107 ;  pratorian  legate  in  Lower  Pannonia  108, 
where  hia  military  renown,  already  great,  waa  much  in- 
creaaed;  waa  eonanl  snffectns  100;  arohon  at  Athens  112; 
legate  in  the  Parthian  war  114-117;  waa  choaen  oonaul 
117;  waa  proolaimed  emperor  after  Ti^an'a  death  117; 
gave  up  the  country  B.  of  the  Bnphratea  to  the  Parthiana, 
and  made  Armenia  independent ;  appaaaed  the  diaoontent 
of  the  people  oonaeqnent  upon  the  bloody  suppresaion  of  a 
formidable  oonapiraey  by  the  remiaaion  of  all  aneara  in 
taxes  and  debts  due  the  atate,  and  by  large  gifta  of  money 
to  the  people;  paaaed>  large-part  of  hia  reign  in  trarela 
throngnoat  the  empire,  redreaaing  wronga,  eonflrming  dia- 
putad  pririlegea,  inapeeting  the  troopa  and  the  fortifloa- 
tiona.  Daring  one  of  tbeae  famoua  progreaaea  the  wall  of 
Hadrian  from  the  lyne  to  the  Solway  waa  oonatmcted 
(lis  A.  D.).  In  132  the  bloody  revolt  of  the  Jews  broke 
out,  which  lasted  for  several  years,  and  waa  not  ended  till 
Palestine  was  almost  depopulated.  Athens  was  a  favorite 
residence  of  the  emperor.  He  rebuilt  Jemsalem  (134),  re- 
turned finally  to  Rome  in  135,  spending  a  great  part  of  his 
declining  years  in  his  splendid  villa  near  Tibur.  He  d.  at 
Baiie  July  10, 138  A.  D.  Hadrian's  name  ia  one  of  the  most 
illustrioaa  in  the  imperial  annals.  He  was  the  first  empe- 
ror, almost  the  first  Roman,  who  cared  for  any  part  of  the 
empire  except  Italy.  He  fostered  peace  and  promoted  the 
welfare  of  his  people.  He  reformed  the  system  of  Juris- 
prudence, and  punished  severely  injustice  and  crime.  But 
his  private  character  waa  not  free  from  stains,  and  Ute  in 
his  reign  he  was  gailty  of  many  acta  of  tyranny.  He  af- 
fected to  be  a  poet,  architect,  painter,  philosopher,  orator, 
and  mnaioian.  Six  Latin  and  six  Oreek  epigrams,  and 
some  quotations  from  hia  history  of  hia  own  life,  are  all  that 
remain  to  ua  of  hia  written  worka.  He  waa  anceeaded  by 
Antoninua  Pina. 

Hadrosan'rai  [Gr.  Up6t,  "thick,"  "atont,"  and  miipot, 
a  "lisard"],  a  genua  of  fossil  reptilea  from  the  American 
Cretaoeona,  belonging  to  the  order  Dinoaauria.  This  order 
included  animals  now  extinct,  mostly  of  very  large  siie, 
some  of  them  being  the  largest  of  land  animals,  and,  al- 
though true  reptiles,  they  posaeaaed  also  many  oharacters  of 
birds  and  mammals.  Their  afilnities  with  the  birds,  aa  Hux- 
ley has  shown,  are  especially  seen  in  the  large  mednllary 
cavities  of  the  long  bones,  and  in  the  structure  of  the  pelvic 
arch  and  hind  limbs.  Thus,  the  sacrum  aonaista  of  four  to 
six  vertebra;  the  ilium  extenda  far  in  advance  of  the  ace- 
tabulum, and  fnmiahea  only  a  widely  arehed  roof  for  that 


eatrity ;  the  iaehinm  ia  greatly  elongatad,  aad  «llaa  praaanta 
theobtatatorproeeaae^raatariatioofbiRlaiaadtlraoajMiiu^ 
in  many  geaera  at  leaat,  ia  alander  aad  aloogatad,  and  di> 
reotad  downward  and  baekward.  The  fsmnr  luta,  oanally, 
a  strong  inner  trochaatar,  aad  ita  diftal  aad  ia  paitioolariy 
bird-like  in  the  preaenoe  of  a  atrong  ridge  between  the  tibia 
and  fibula.  The  tibia  oloaely  reaemblea  that  of  a  bird,  and 
in  many  genera  the  aatragaloa  ia  ankyloaed  with  its  distal 
end.  The  latter  bone  is  very  similar  to  that  of  a  bird,  and 
has  a  stout  aacending  process.  The  metatarsals  are  elon- 
gate and  closely  fitted  together ;  the  inner  and  outer  digits 
are  short  or  rudimentary ;  and  the  third  digit  is  the  longest, 
as  in  the  birds.  The  hind  legs  were  nsually  much  larger 
than  the  fore  legs,  and  ordinarily  supported  the  body  in 
walking.  The  ao-called  "bird  tracks  in  the  Connecticut 
River  sandstone  were  probably  all  made  by  Dinosaurs. 
The  oervical  vertebne,  as  in  many  mammals,  were  convex 
in  front  and  concave  behind — a  obaraoter  possessed  also 
by  the  dorsals,  but  in  a  less  degree  posteriorly.  The  teeth 
in  the  herbivorous  genera  present  broad  grinding  surface!), 
and  the  articulation  of  the  jaw  admitted  of  lateral  motion, 
aa  in  herbirorous  mammals.  Other  genera  were,  however, 
camirorous,  and  furnished  with  sharp,  recarred,  serrated 
teeth.  The  latter  are  implanted  in  various  ways,  but  never 
ankylosed  with  the  Jaws.  In  their  manner  of  life  Dino- 
saurs seem  to  have  resembled  ordinary  terrestrial  mam- 
mals. Their  remains  are  found  throughout  the  Mesoioio 
or  Reptilian  Age,  at  the  close  of  which  they  appear  to  have 
become  entirely  extinct.  The  present  genus  {Hadrotawrtu) 
is  the  prinoipal  American  repreaentatire  of  the  herbivoroua 
group  of  this  order.  Its  existence  waa  first  made  known 
in  1858  by  Dr.  Lcidy,  who  described  portions  of  a  skele- 
ton foand  at  Haddonfield,  N.  J.,  under  the  name  of  Hadro- 
munu  Fomlkii.  It  is  oloaely  related  to  the  IgtimodoH  from 
the  Wealden  and  Cretaoeona  of  Europe.  The  teeth  of  Ha- 
drotaurru  are  amall,  set  in  alveolar  grooves  separated  by 
narrow  intervening  ridges,  and  preaent  the  same  general 
characters  as  those  of  IguanotUm.  They  appear  to  have 
been  crowded  together,  both  those  in  aotnal  nae  and  the 
anceeaaional  teeth,  in  a  qninenneial  arrangement.  In  the 
upper  teeth  the  layer  of  enamel  aeems  to  have  been  upon 
the  outer  side,  so  that  the  aeriea  of  teeth  at  the  border  of 
the  Jaw,  aa  worn  down  by  use,  formed  a  oontinnous  pave- 
ment sloping  inward  and  downward,  and  presenting  trit- 
urating points  and  facets  of  varioua  sizes  and  patterns, 
according  to  the  portion  of  the  tooth  that  had  reached  the 
grinding  surface.  In  the  lower  teeth  the  inner  side  of  the 
crown  only  ia  covered  with  enamel,  and  forms  a  loienge- 
ahaped  surface,  divided  by  a  prominent  median  keel,  ^e 
upper  angle  or  >pex  of  each  tooth  is  rounded,  the  lower 
angle  notched.  Tnis  structure  and  disposition  of  teeth  in- 
dieate  a  vegetable  feeder  that  masticated  ita  food  like  the 
herbivorous  mammala.  The  akull  is  little  known.  Tlie 
oervical  vertebras  are  eonrex  in  firont,  ooneave  behind. 
The  eandals  are  bieoneara.  Tb*  humama  reaemblea  that 
of  Iffuanodon.  It  is  twenty-two  aod  a  half  inches  long, 
and  haa  a  large  medullary  cavity.  The  boaea  of  the  for* 
arm  are  similar  to  those  of  the  living  iguana.  Their  in- 
terior ia  oooupied  by  a  coarae,  apongy  anbatance.  The 
bonea  of  the  hind  limba  are  of  very  large  also  in  compari- 
aon  with  those  of  the  fore  limbs — larger  than  in  IgHaModmt, 
The  femnr  is  four  and  a  half  feet  in  length.  It  has  a  quad- 
rilateral shaft,  with  ttie  head  and  troobanter  on  the  aame 
line  as  the  condyles.  The  medullary  savity  la  large  in  Ihia 
bone,  as  well  as  tn  the  tibia,  whioh  is  slender,  twlatad,  aad 
about  three  feet  long.  The  entire  length  of  thia  amimal  ia 
eatimated  at  more  than  twenty-flre  feet.  It  raored  nsually 
upon  its  hind  legs,  and  uaed  ita  large  tail  aa  an  additional 
support  while  it  browaed  upon  the  vegetation  growing  near 
the  ocean  where  it  lived.  Two  smaller  apeeiea  of  Hadra- 
aanrTu  have  since  been  found,  alao  In  the  Cretaoeona — H. 
minor  from  New  Jersey,  and  H.  agilit  trmn  Kansaa. 

O.  C.  MAMm. 

Haem'atiBe  [Qr.  •Ifia,  "blood"],  a  anbatance  (CiaHiai 
NiiFesOu)  whioh  may  be  obtained  from  blood  long  eztim- 
vaaated.  It  waa  long  auppoaed  to  be  the  coloring-matter 
of  the  blood,  and  to  Iw  eaaential  to  health.  It  waa  believed 
to  be  associated  with  globulin  In  the  red  blood-oorpnseloa, 
but  at  present  most  chemiata  recognise  but  one  definite 
compound,  haemoglobin,  inatead  of  two  aasooiated  oom- 
ponnds. 

Hirm'Mtite,  or  Speemiar  Iroa  Or«,  one  of  the  moat 
common  ores  of  iron,  distinguished  by  Ita  oolor  into  red 
and  brown  hamatite.  It  doea  not  attract  tla  magnet. 
These  ores  are  composed  chiefly  of  peroxide  of  iron,  and 
are  very  important  sources  of  metallic  iron.  They  oeenr 
largely  in  metamorphic  strata,  and  are  found  sometimea 
crystallised  in  various  forms.    (8eo  Inoir,  Ores  of.) 

Hnmatox'rlilt)  a  crystalline  yellow  principle  obtained 
by  digesting  the  aqueous  extract  of  logwood  (HriHatorylom 
Campeadiiamtm)  in  ether  or  aloohol,  and  earefully  evapo- 


uiyiiuyu  L 


HiEMATOZOA— hAfIZ. 


757 


nUing  it;  thra  adding  •  litUa  water  and  anowing  the  hm- 
matoxylin  to  form  oryitall.  When  nnre,  it  ia  ewaat  to  the 
tasts.  It!  (bnnnia  i«  OmHmOi  -i-  SAq.  It  doea  n6t  liaTe 
the  power  of  dyeing  elothi,  bnt  wltli  alkaline  Iwiee  flne 
reds,  binu,  and  pnrplea  are  prodneed.  It  eziits  already 
formed  in  tlie  logwood. 

Htematomo'a  [Or.  mtum,  "blood,"  and  {Mr,  an  "ani- 
mal"] are  those  Bntotoa  or  intestinal  worms  whicb  are 
foand  in  the  blood-vessels  of  other  animals.  This  habit  is 
not  eonfined  to  any  one  natnral  group,  bat  is  manifested 
in  representatires  of  several  widely  separated  types,  some 
belonging  to  the  order  of  Nematotds,  some  to  the  Trema- 
todes,  and  others  to  the  Oregarinldn  or  Prototoa.  One  or 
more  speoies  oocor  under  sertain  conditions  in  the  several 
species  of  mammals,  birds,  reptiles,  and  fishes,  as  well  as 
in  some  invertebrates.  They  are  of  coarse  small,  and  gene- 
rally of  miorosoopio  siie,  bat  a  few  reach  comparatively  large 
dimensiens.  They  are  generally  (when  in  the  blood-vessels) 
in  an  nndeveloped  stage — i.  e.  withoat  generative  organs— 
bnt  in  the  larger  forms  these  organs  are  sometimes  fonnd 
developed.  Ae  only  examples  of  this  gronp  which  it  if 
necessary  to  speclflc^ly  name  are  a  "  flake "  foand  in  the 
abdominal  vanoas  system  of  man  (called  Ditloma  hiema- 
tobium),  and  a  thread-worm  fonnd  in  the  vascular  system 
of  man  lately  discovered  {^ilaria  aaitffuinia  jkoenms ).  These 
are  generally  conilned  to  the  specific  portions  mentioned, 
but  in  other  animals  the  species  infesting  them  may  lie  met 
with  in  other  specific  parts  of  the  vascular  system,  the  sev- 
eral speeiea  always,  however,  being  limited  to  certain  ^arts 
thereof.  The  source  of  these  animals  is  not  yet  definitely 
known.  It  has  been  supposed  that  they  may  be  transmitted 
in  mammals  through  toe  vessels  of  the  placenta  from  gen- 
eration to  generation,  but  the  researches  of  several  natural- 
ists have  militated  against  this  view.  The  parasites  do  not 
generally  cause  much  ineonvenienoe  to  their  hosts,  but  oc- 
casionally they  teem  to  be  the  origin  of  grave  disorders,  and 
even  derangements  of  the  nervcna  system  have  been  at- 
tributed to  them.  The  occasional  occurrence  in  the  blood- 
vessels of  man  of  the  common  liver-fluke  {Diitoma  iepati- 
cum)  bos  been  verified  by  several  observers,  who  have  u>und 
individuals  in  the  veins  of  different  parts  of  the  body  (neck, 
feet,  and  abdominal  veins),  and  in  each  case  the  presence 
of  the  parasite  was  indicated  externally  by  a  tnmor.  In 
these  several  cases  death  was  apparently  caused  or  hastened 
by  the  parasite.  The  Fitaria  tanguinit  hotnimi  has  re- 
cently (1874)  been  claimed  to  be  associated  with  chylaria 
and  the  elephantoid  condition  of  the  tissues  in  man  in  India, 
and  has  been  made  the  subject  of  special  investigation  by 
Dr.  T.  R.  Lewis.  Tbkodoke  Oill. 

HsemoKlo'bin,  Hcnt'ato-Klob'nlia,  or  Hiem'a> 
tocrys'tallin,  a  substance  which  forms  the  principal  part 
of  the  red  corpuscles  of  the  blood  of  vertebrates.  It  was 
formerly  supposed  to  eonsist  of  hssmatin.  Intimately  asso- 
ciated with  globulin.  Its  oomposition  is  given  as  S4.2 
parts  of  carbon,  7.2  of  hydrogen,  M  of  iron,  .Id  of  nitro- 
gen, 21.5  of  oxygen,  and  .7  of  sulphur.  From  the  blood  of 
certain  animals  it  oan  be  obtained  in  the  form  of  crystals, 
which  vary  in  character  aocording  to  the  animal  whence 
they  are  obtained. 

Hnnop'tysia  [Or.  atitM,  "blood,"  and  mine,  "spit- 
ting "J,  the  expectoration  of  blood  from  the  vessels  of  the 
lungs  or  from  the  maeons  membrane  of  the  thoracic  air- 
passages.  Hsemoptysis  occurs  in  pulmonary  consumption, 
in  heart  disease,  etc.  It  is  sometimes  vicarious  in  cases  of 
suppressed  menses.  The  signifleanee  of  hssmoptysis  in  any 
ease  oan  only  t>e  estimated  by  the  trained  diagnostioian.  A 
distinction  is  to  be  observed  between  hssmoptysis  flmn  the 
congested  mucous  membrane  of  the  air-passages  (the  blood 
issuing  from  many  points  in  the  congested  surftice,  which 
is  not  lacerated),  and  the  far  more  formidable  saeamorrta- 
gia,  when  the  flow  is  from  a  vessel  opened  in  the  coarse  of 
pnlmonary  disease.  It  ia  believed  by  some  good  observers 
that  cases  of  oonsamption  which  are  characterised  by  a 
daoided  tendeney  to  hssmoptysis  are  as  a  rule  slower  in 
progress  and  less  rapidly  fatal  than  other  cases  are.  The 
remedies  asoally  administered  for  hssmoptysis  are  dilate 
solphnric  aoid,  ergot,  gallic  acid,  lead-acetate,  opium,  tur- 
pentine, common  salt,  and  other  hmmostatics.  Perfect 
quiet  of  mind  and  liody  is  to  be  sought.  Sometimes  ob- 
stinate hnmorrhage  is  stayed  by  the  free  opening  of  a  vein 
in  the  arm,  which  seems  marvellously  to  divert  the  flow 
from  its  farmer  course.  loe  to  the  chest  and  the  awalluw- 
■ng  of  lomps  of  iae  is  often  effective. 

Bkvised  by  Wiu.^bd  Pabkeb. 

Hsemorrhage.    See  Bleedino. 

Hnmorrhoids.    See  Piles. 

Use'reR  [Lat., "  an  heir  "],  in  Roman  law  one  who  is  the 
universal  successor  to  all  the  property  and  all  the  rights  of 
a  person  deceased,  and  who  is  bound  to  acquit  all  the 
dtarges  and  burdens  of  the  said  property.  The  term  htcra 


in  oiTil  law  has  a  much  more  eomprehansiva  sigaifleation 
than  the  word  Am>  in  Bngllsh  law.  For  the  Ajbtm  snaeeeds 
immediately  to  all  tlie  property  of  the  deceased,  and  not 
merely  to  some  speeifle  portion,  as  the  real  estate ;  asd  even 
thou^  devises  or  legaeies  have  been  made  to  third  per- 
sons, these  cannot  be  obtained  by  the  donees  ezo»t  at  the 
hands  of  the  kirf,  who  is  eharged  with  the  fulfilment  of 
the  tmst  whieh  the  gift  impose*.  Moreover,  a  person  was 
called  kitrtt  even  when  appointed  by  will  and  having  no 
natural  claim  to  the  inhantanoe.  The  here*  therefore  cor- 
i«sponded  partly  with  the  heir  or  devisee,  and  partly  with 
the  executor  or  trustee  nnder  the  common-law  system. 
Sometimes  kmnda  reeeived  the  property  entirely  for  their 
own  personal  benefit,  and  then  they  occupied  simply  the 
position  of  heirs  or  donees,  but  more  commonly  dntiee  of 
a  fiduciary  eharaeter  ware  devolved  upon  them  to  carry 
out  the  intOBtions  of  the  deceased ;  and  the  discharge  of 
trusts  thus  eraated  might  eonstitnte  their  entire  fanctions, 
so  that  they  would  aet  merely  as  ezeontors.  There  were 
two  kinds  of  iaredes — those  who  were  appointed  by  a  tes- 
tament, who  ware  called  testamentary  hmrtdeif  and  those 
to  whom  the  law  gav*  the  inheritanoe  on  aeeount  of  their 
eonneetioii  by  blood  with  the  deeeased,  who  were  therefore 
called  lumdm  at  law.  All  persons  might  act  in  this  capa- 
city except  persons  not  Roman  oitisens,  slaves  of  suoh  per- 
sons^ persons  not  in  being  at  the  death  of  the  testator,  cor- 
porations nnlcM  (poeially  privileged,  and  a  few  lees  im- 
portant elassas.  If  a  person  appointed  brras  was  a  slave 
of  the  testator,  or  was  under  the  testator's  authority  at  his 
death,  he  was  obliged  to  aooept  the  position,  but  In  other 
oaaes  aeeeiitanoe  was  diseretionary. 

Oeokoe  Chaib.    Retisbo  >t  T.  W.  Dwisrt. 

B&fis  (Shehs  ud  dIv  Mobahicbd),  lietter  known  by  his 
takkalliu  or  noetical  noni  de  plume  of  Hakiz — i'.  e.  "one 
who  knows  the  Kor'in  by  heart " — was  b.  at  Shiras  in  the 
Iwginning  of  the  fourteenth  century.  Like  many  other 
great  poets,  the  historical  notices  of  his  life  are  very 
scanty ;  indeed,  one  or  two  animportant  incidents  are  all 
that  have  come  down  to  ns.  One  of  the  most  authentic  of 
these  is  that  one  of  the  kings  of  the  Deocan,  admiring 
Hifii's  genius,  endeavored  to  tempt  him  by  splendid 
presents  to  his  court.  H£flx  set  out  from  Shirai,  and 
reached  Ormuzd  in  safety,  but  no  sooner  had  he  embarked 
on  board  ship  there  than  a  storm  arose  which  forced  the 
ship  to  return  to  port.  The  poet  was  so  dreadfully  seasick 
that  he  refused  to  trust  himself  again  on  the  ocean,  and 
sent  an  ode  to  his  royal  friend  as  an  apology  for  not  com- 
ing in  person.  Another  fncident  related  by  the  Persian 
historians  is  the  following:  When  the  Teimur  Lang  fTam- 
erlane)  bad  subjugated  the  province  of  Pars,  he  is  said  to 
have  sent  for  the  poet,  and  called  him  to  account  for  hav- 
ing made  free  with  his  (the  conqueror's)  dominions  in  a 
well-known  verse  which  says,  "  For  the  black  mole  on  thy 
cheek  I  would  give  Samarcand  and  Bokhara."  Hiflt  re- 
plied, "Yes,  aire,  and  it  is  fjacfi  reckleaa  extravagance  that 
has  made  me  poor  as  I  am."  Tamerlane  was  so  pleased 
with  hia  ready  wit  that  he  bestowed  on  him  a  magnificent 
mark  of  his  favor.  Unfortunately  for  the  truth  of  the 
story,  Tamerlane  did  not  take  Shirax  till  at  least  four  years 
after  the  poet's  death.  Here  and  there  a  few  records  of  his 
life  and  times  may  be  extracted  from  varions  passages  in 
his  works;  as,  for  Instanoe,  the  tragical  end  of  Abu  Ishik, 
the  usurping  prince  of  Shins;  but  his  personal  biography 
is  little  better  than  a  blank.  Hifis  d.  in  1389,  and  was 
bnried  ia  a  garden  near  Shiras ;  a  white  marble  monnmeut 
was  erected  over  the  tomb,  which  is  still  an  object  of  ven- 
eration to  nwnerous  pilgrims  who  visit  the  spot.  The  an- 
acreontic and  free-thinking  expressions  which  abound  in 
Hifis's  poems  appear  to  have  bronght  him  into  disCsvor 
with  the  olarisal  party,  who  hesitated  aliant  aocording  him 
Muslem  burial.  A/dl  or  omen  was,  however,  taken  from 
his  poems,  aftor  the  fashion  of  the  Sorta  VirgiliauK,  and 
the  following  verse  being  indicated, 

"  Shun  not  HUz's  bier,  for,  though  sunk  is  sin,  be  will  yet  go 
straight  to  heaven,'' 

the  coincidence  was  considered  snlfieiently  remarkable  to 
overeome  the  scruples  of  the  mollahs.  The  works  of  HiBi 
are  frequently  used  for  a  similar  superstitions  puTpoae  at 
the  present  day.  The  poems  of  Hfins  consist  for  the  most 
part  of  ghatalt — that  is  to  say,  of  short  odes  consisting 
of  from  five  to  fifteen  verses  each,  with  the  same  rhyme 
throughout.  They  were  not  published  in  a  collected  form 
until  after  his  death.  Such  a  colleetion  of  poems,  ar- 
ranged in  alphabetical  order  of  the  rhymes,  is  called  a 
dtv&n,  and  the  DMin  i  H&flt  ia  the  name  under  which  his 
worits  are  generally  known.  H&Ss  is  justly  esteemed  the 
greatest  lyrical  poet  which  Persia  has  ever  produced.  His 
language  ia  aingularly  idiomatie  and  beautiful;  his  verse 
is  exquisitely  smooth  and  flowing;  and  hia  thongbta  and 
allusions  are  eminently  nationaL     European  writers  have 


DiuiUlLU 


758 


HAG— HAONEK. 


for  tha  moat  part  diiputod  whether  the  odei  of  Uifli  are  to 
be  ooniiderea  anaoreontio  and  erotic,  aa  they  at  flnt  light 
appear,  or  whether  they  lure  myatioal  and  religioiu,  a«  na- 
tive readen  and  orltioa  deem  them.  The  faot  ia,  that  both 
Tiewa  are  oorreet,  Hifli,  in  common  with  nearly  all  his 
oompatriot  poeta,  belonged  to  the  religioua  order  of  der- 
Tiahea  oallea  Sdfia.  Thia  aeet  profeaa  doctrinea  which  may 
be  fairly  oalled  the  eaoterio  creed  of  lalam ;  steering  a  mid- 
dle eoarae  between  the  pantheiam  of  India  on  the  one  band, 
and  the  monotheiam  of  the  Koran  on  the  other,  the  StiQa' 
cnlt  ia  a  religion  of  beauty,  where  heavenly  perfection  ia 
oonaidorod  under  the  imperfect  type  of  earthly  lovelineaa. 
He  aima  at  elevating  manlLind  by  the  contemplation  of 
apiritual  thinga  through  the  medium  of  the  moit  imprea- 
aionable  feelings.  The  charms  of  viaible  objeota  are  enthu- 
siaatically  deaoribed  by  him,  but  aa  he  refen  all  love  and 
beauty  to  the  Deity,  it  ia  eaay  to  extraot  an  allegorical 
meaning  from  the  most  passionate  of  hia  uttaranoea.  Thia 
is  the  real  aocret  of  understanding  lUfii'a  poetry ;  hia  ut- 
teranoea  are  freah  and  natural,  ind,  aa  he  wai  no  ascetic, 
it  ia  probable  that  many  of  the  pasaagea  in  whiob  he  de- 
acribet  the  plaaaarea  of  love  and  wine  are  aotual  records 
of  his  own  experience.  But  the  sorrows  and  yearnings  to 
which  he  givea  expression  may  also  have  been  real ;  but, 
for  all  that,  they  may  be  read — nay  more,  may  have  been 
written — in  an  allegorioal  sense.  As  a  true  poet,  Uifii 
poured  his  soul  iato  his  verae ;  as  a  true  mystic,  be  saw  Qod 
reflected  in  the  human  soul.  To  a  person  who  desires  to 
study  the  thoughts,  manners,  or  language  of  Persia,  Hifii 
is  the  best  guide.  The  native  editions  of  his  Dicin  are  so 
numerous  that  it  would  be  diSonltto  make  a  seleotion,  but 
for  generBl  use  an  edition  lithographed  at  Luoknow  by 
Munsbf  Nowel  Kishore,  proprietor  of  the  Aadk  AkUdr 
newspaper,  may  be  reeommended.  It  is  easily  obtainable 
through  the  munshi's  agents,  Messrs.  Triibner  A  Co.  of 
London,  and  is  furnished  with  a  oonctse  and  useful  com- 
mentary in  Persian.  Of  European  editions,  etc.,  there  are 
Die  Lie<Ur  dea  Hnjvt,  PenitcK  mix  dMm  Commtntar  dt»  Sudif 
V.  H.  Bkockhaits,  Leipsic,  1857-50 ;  Der  Diwan  d—  grot- 
t4n  LynacKen  Dicktert  Hajiz,  in  PertUcken  Original  htratu- 
getjeben  int  Deutgck  metritck  UbemM,  uiid  mit  Anmerkungen 
tertckta,  r.  Vixcivz  KiTTXR  yo>  Rossxsrcia-SciivANKAN, 
Vien,  1858;  Dtr  Diuan  v.  Mokamnud  Soktau  tddin  Hafit 
aHS  dttti  PtraiMcken  sum  trtienmal  ganM  Ubtr90tat,  V.  J. 
V.  Hamiibb,  Stuttgart  and  TUbinien,  1813;  A  Sp*ti- 
men  of  Ptrnan  Pottrf,  or  Orfe*  of  Haft*,  with  an  Kngliah 
translation  and  notes  by  J.  RicBABMOii,  London,  1774;  do. 
second  ed.,  by  Roosuav,  London,  1802 ;  Penian  Lyric; 
or  Scnttered  Potmtfrom  Ikt  Oiman  HaJU,  with  paraphrases 
in  verse  and  prose,  by  J.  Hadoox  Hindlet,  London,  18(10 ; 
Select  Odu  from  tke  Pertlan  Poet  Bajb,  translated  into 
English  verae,  with  notes  critical  and  explanatory,  by  J. 
NoTT,  London,  1787;  Tke  Pereian  Poet  Un/b,  by  Paor. 
CowBLL,  Maemillan'e  llngaeine  for  Aug.,  1874,  No.  177,  p. 
251;  A  TranelatioH  into  Xngliek  Veree  of  tke  .Prineipal 
Poeme  inik*  OoHeetion,  by  Mr.-BluiBL  of  London,  is  also 
in  the  press.  E.  H.  Palbeb. 

Hag,  a  very  low  form  of  oyolostome  fishes,  including 
the  MjjriHe  gluliuota  of  Karapean  seas  and  the  Uj/xine 
timoea  of  the  American  Atlantic  waters,  found  abundjantly 
about  Orand  Manan  Island.  They  wero  formerly  classed 
as  worms,  which  they  much  reeemble.  The  former  is  be- 
lieved to  live  sometimes  within  the  stomachs  of  other  fishes. 
They  have  a  remarkable  power  of  secreting  slime.  Then 
are  no  eyes,  and  the  ears  are  bnt  little  superior  to  the 
molluscan  type.  The  six  pairs  of  gill-sacs  receive  water 
from  the  gullet,  and  discharge  it  from  an  opening  upon  the 
ventral  aspect  of  the  fish.  There  are  no  bonea,  and  the 
dorsal  chord  ia  of  embryonic  type.  There  is  a  portal  heart. 
The  month  is  a  aasking  organ,  and  is  sorronaded  with 
barbules. 

Ha'gar,  post-tp.  of  Berrien  eo.,  Mioh.,  on  Lake  Mich- 
igan.    Pop.  834. 

Ha'geman*!  MillS)  post-r.  of  Amsterdam  tp.,  Mont- 

fomory  co.,  N.  Y.    It  has  manufactures  of  woollen  goods, 
op.  250. 

Ha'gen,  town  of  Westphalia,  Prussia,  on  the  rivor 
Volme  and  the  Dortmund-DUsseldurf  Railway,  has  exten- 
sive manufactures  of  metallic  wares,  steel,  cloth,  papers,  etc. 
Pop.  13,445. 

Hagen  (HsRWAirH  Avoust),  M.  D.,  Ph.  D.,  was  b.  in 
Konigsberg,  Prussia,  May  30,  1817 ;  graduated  at  Kcinigs-^ 
berg  1836;  received  the  degree  of  M.  D.  in  1840,  and 
practised  medicine  and  surgery  from  1843  to  1867.  Since 
then  he  has  been  assistant  in  the  entomological  department 
of  the  Cambridge  Museum  at  Harvard  University,  Mass., 
and  has  published  many  articles,  chiefly  on  entomology,  in 
French,  English,  Danish,  Russian,  and  North  American 
seientifio  periodicals. 


Ha'seabach  (Karl  Rudolph),  D.  D.,  the  son  of  a 
professor  in  the  University  of  Bile,  was  b.  May  4, 1801 ; 
studied  at  BUe,  Bonn,  and  Berlin ;  in  1823  baeame  a4iunct 
.  professor  of  theology,  and  in  1828  full  professor,  at  BUe ; 
,  and  d.  there  June  7,  1874.  He  was  a  firm  Protestant,  bat 
I  a  man  of  catholic  temper.  Of  the  long  liat  of  his  publica- 
tions, the  most  important  an  Encyklopiidit  nnd  Uttkodolo- 
gie  der  ikeologitehen  Wietentckaflen  (183.^;  8th  ed.  1869); 
Lekrbtick  der  Dogmengeechichte  (1841 ;  5th  ed.  lS67),tmns- 
latod  by  BrcH  (Edinburgh,  1846;  Sd  ed.  1858), revised  and 
enlarged  by  Piior.  He-Ibv  B.  Smith  (New  York,  1861- 
62);  and  VorUeungen  Uber  die  Kirekengeeekichte  eoii  der 
iilleeten  Zeit  bit  xtua  19  Jakrkuadert  (thoroughly  revised, 
1S6S-72).  The  first  part  of  this  last  work  was  published  in 
1853.  German  Bationaliem  is  a  translation  by  Oasb  and 
Stuckekburo  (Edinburgh,  1865). — His  father  and  his  two 
brothers,  JoBAKir  Jakob  and  Eddabd,  wen  distinguished 
naturalists.  R.  D.  HiTCBOocc. 

Ha'genaUt  town  of  the  Qcrman  empire,  in  the  prov- 
ince of  Lower  Alsace,  on  the  Moder.  It  was  founded  by 
Frederick  Barbarossa  in  1 164,  and  was  formerly  a  fortress 
which  played  a  conspicuous  part  in  the  wars  between 
France  and  Austria.  It  ia  now  chiefly  a  town  of  manufac- 
turing interest.     Pop.  11,331. 

Ha'geratown,  post- v.  of  Jefferson  tp., Wayne  co.,  Ind., 
at  the  Junction  of  the  White  Water  Valley  R.  R.  with  the 
Pittsburg  Cincinnati  and  St.  Louis  R.  R.  It  has  1  weekly 
newspaper.     Pop.  830. 

Haierstown,  city  and  tp.,  cap.  of  Washington  oo., 
Md.,  20  miles  N.  W.  of  Harper's  Ferry  and  6  miles  N.  of 
the  Potomac  River.  It  has  2  daily  and  3  weekly  news- 
papen,  3  banks,  2  savings  institntions,  and  3  machine- 
shops.  There  are  8  tampikea  leading  into  the  city,  and  S 
railroads  passing  through.  Pop.  of  olty,  6770;  of  tp.  6471. 
Bell  t  Heikei,  Eds.  "  Hasbbstowb  Mail." 

Hag'gada  [Heb.  "  narration  "],  a  name  wppiied  to  the 
great  body  of  Hebrew  and  Chaldee  legends,  often  poetical, 
and  designed  to  be  expository  of  Uie  Scriptures  or  of 
human  duty.  The  Haggadoth  an  not  regarded  as  authori- 
tative in  their  teachings.  Their  total  amount  is  very  great, 
and  they  have  never  been  entirely  printed. 

Has'sai  [Heb.  Ckaggai,  "  the  festal  one,"  ftom  Jtag, 
"  festival "],  in  the  Apocrypha  and  Vulgate  AooBus,  Iha 
tenth  of  the  twelve  minor  prophets  of  the  Old  Testament, 
and  the  flnt  after  the  Babylonian  captivity.  Chronologi- 
oally,  he  follows  Jeremiah,  Ksokiel,  and  Daniel.  The  re- 
bnilding  of  the  temple,  which  began  under  Zerubbabel  in 
535  B.  a,  had  been  arrested  by  the  hostility  of  the  Samari- 
tans. In  520  B.  c,  the  second  year  of  Darins  Hystaspis 
(521-486  B.  c),  Haggai  roused  his  disheartened  and  slug- 
gish countrymen  to  a  resumption  of  the  work.  His  three 
messages  were  delivered  in  the  sixth,  ssvsoth,  and  ninth 
months  (SepL,  Oct.,  and  Dec.)  of  that  year.  His  third  mes- 
sage contains  a  striking  Messianic  prediction,  which  is  re- 
ferred to  in  Ueb.  xii.  26.  Haggai  is  supposed  by  soma 
critics  to  have  written  also  a  part  of  the  book  of  Esra.  In 
the  Roman  martyrology  Hosea  and  Haggai  are  reckoned 
among  the  saints,  and  commemorated  (see  Acta  Sabc- 
toruh)  on  the  4th  of  July,  R.  D.  Hitcbcock. 

Hag'serty  (  Johm),  b.  in  Prince  Oeorge oc,  Md.,  in  1747. 
He  Joined  the  Methodists  about  1771,  and  was  diattnguiah- 
ed  in  the  early  history  of  his  denomination;  as  a  looal 

Sreacher  labored  extensively  under  the  Methodist  founders 
trawbridge,  Rankin,  and  King  till  1770,  when  he  joined 
the  conference  and  became  a  regular  and  most  effeotiva 
itinerant.  In  1792  ho  settled  in  Baltimore,  where  he  con- 
tinued to  preach  sucoesafnlly  down  to  his  death  in  1823. 
He  was  one  of  the  original  elders  or  presbyters  of  his 
Cburoh,  ordained  by  Bishop  Coke  at  its  organisation.  He 
preached  in  German  as  well  as  in  English.   A.  SrEVxira. 

HaKiographa.  See  Bible,  by  Paor.  W.  O.  Sdbbbb, 
A.B. 

Hag'ner  (Pbter),  b.  at  Philadelphia  Oct.  1, 1771;  d.  a* 
Washington  July  16, 1850.  Appointed  a  clerk  in  the  trea- 
sury by  Gen.  Washington  in  1793,  and  third  auditor  by 
Mr.  Monroe  upon  the  creation  of  that  office  in  1817,  he 
served  under  every  administration  for  flfty-kix  yean,  with 
high  approbation  and  esteem,  resigning  his  office  to  Oen. 
Taylor  in  1849.  Congress  repeatedly  devolved  on  him  the 
settlement  of  large  and  important  claims,  and  twice,  by 
direct  votes,  expressed  their  appreciation  of  his  valuable 
services.  The  office  of  third  auditor,  before  the  instita- 
tion  of  the  present  court  of  claims,  became  at  one  time  so 
prominent,  from  the  calls  made  upon  its  chief  by  Congress, 
that  John  Randolph  of  Roanoke,  once  pausing  in  dctwte  for 
an  apt  pbrasc  to  express  his  sense  of  the  inSnenco  of  the 
emperor  Nioholas  in  the  affairs  of  Europe,  styled  him  "the 
groAl  third  auditor  of  natione"  In  the  {/Hionof  Oot.24. 1849, 
its  editor,  the  late  Thomas  Ritohia,  commenting  upon  the 
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erer  boaat  of  a  more  aBle,  honest,  and  efficient  offloer.  He 
has  been  the  model  of  what  a  publio  serrant  shoatdbe; 
no  higher  eompllment  can  be  paid  to  a  pnblio  officer  than 
to  ny  of  him, '  He  is  aa  Tirtaoua  as  Peter  Hagner.' " 

O.  C.  8111X058. 

Hagner  (Prteb  V.),  b.  Aug.,  I8I5,  at  Washington, 
D.  C;  graduated  at  the  Military  Aoademy  in  1836,  and 
was  assigned  to  Ist  Artillery.  He  served  in  the  Florida 
war  daring  Qen.  Jesap'a  campaign  of  1836-37  with  a  field- 
batter;  and  on  ordnance  doty,  and  on  the  Niagara  frontier 
nntil  July,  1838,  when  he  was  transferred  to  the  ordnance 
corps.  In  the  war  with  Mexico  he  was  attached  to  the 
"siege-tr^n  company  of  ordnance"  of  Oen.  Scott's  army; 
was  breretted  captain  Apr.  18, 1847,  "battle  of  Cerro  Qor- 
do,"  and  mi^or  Sept  13, 1847,  "assault  and  capture  of  the 
city  of  Mexico."  Visited  European  arsenals  and  labora- 
tories, nnder  orders  of  the  secretary  of  war,  in  1848-49 
(report  published  with  Ex.  Doc,  1850) ;  member  of  the 
ordnance  board  from  1854  to  1860;  in  May,  1861,  was  as- 
signed to  the  duty  of  ordering,  inspecting,  and  purchasing 
arms  and  ordnance  stores ;  and  in  Mar.,  1862,  was  appointed 
by  Secretary  Stanton  member  of  commission  on  ordnance 
and  ordnance  stares.  He  was  inspector  of  all  factories 
making  small-arms  for  the  government  nnder  contract 
from  July,  1862,  to  Dec,  1863;  since  which  time  he  has 
been  in  eommand  of  Waterrliet  Arsenal.  Member  of  ord- 
nance boards  in  1863, 1868,  and  1870,  of  board  for  the  trial 
of  breech-loading  small-arms  in  1866,  and  of  the  board  for 
selecting  a  breech-system  for  muekets  acd  carbines  1872- 
73.  Was  promoted  colonel  of  ordnance  Mar.  7,  1867,  hav- 
ing received  brevets  of  colonel  and  brigadier-general  Mar. 
13,  1S85.  G.  C.  SntMoxs. 

Hague,  or  The  Hagne  [Dutch,  i' Orarenfhage],  city 
of  the  Netherlands,  the  capital  of  the  province  of  Bonth 
Holland,  and  the  residence  of  the  king  and  seat  of  the 
ttMes-general,  in  lat  52°  V  TX.  and  Ion.  4°  18'  B.  It  is  a 
veiy  handsome  city,  bat,  a*  it  has  no  trade  and  no  mana- 
factnres  of  any  consequence,  it  is  somewhat  dull.  Many 
of  its  streets  are  intersected  by  canals,  with  rows  of  linden 
trees  planted  on  both  aides,  and  spanned  by  elegant  bridges. 
Among  its  most  notable  buildinga  are  the  chnreh  of  St. 
James,  built  in  1308,  and  famous  for  its  hexagonal  tower 
with  a  ohime  of  thirty-eight  bells ;  the  national  mnsenm 
and  the  palace  of  the  prince  of  Orange,  containing  large 
eoUeetions  of  the  most  excellent  works  of  the  Dutch  school 
of  painting;  the  Qerangenpoort,  the  Binnenhof,  and  the 
Bmtenhof,  old  places  of  striking  architecture,  and  interest- 
ing on  aooount  of  their  connection  with  the  history  of  the 
eonntry.  A  short  distance  from  the  city  lies,  to  the  N.,  the 
Hnis  in  't  Bosch,  a  royal  summer-palace,  containing  some 
of  the  finest  frescoes  and  paintings  by  Rnbens,  and  to  the 
6.,  the  castle  of  Ryawick,  where  the  treaty  was  signed  in 
1697.     Pop.  92,785. 

Hagne,  a  mountainons  tp.  and  post-r.  of  Warren  oo., 
M.  Y.,  on  Lake  Qeorgo.  It  is  a  place  of  summer  resort. 
Iron  ore  has  been  mined  in  this  township.     Pop.  637. 

Hague  (William),  D.  D.,  b.  in  New  York  about  1805 ; 
graduated  from  Hamilton  College,  N.  Y.,  in  1826  with  high 
honors;  studied  theology,  became  a  Baptist  minister,  and 
has  preached  in  New  York,  Boston,  Mass.,  Providence,  R.  I., 
etc.;  now  settled  at  Orange,  N.  J.  Published  Tkt  BaptUl 
Ckurck  TranmlaHled  from  tkt  Old  World  (1846),  ^a»c 
Life  (1855),  Okrutianilg  and  Stalematukip  (1855),  etc 

Hahn  (Michael),  b,  in  Bavaria,  Oermany,  Nov.,  1830; 
obtained  bis  education  at  New  Orleans ;  he  studied  law, 
was  M.  C.  1862-64,  and  governor  of  Louisiana  1864-68. 
The  degree  of  LL.B.  was  oonferred  upon  him  by  the  Uni- 
Tersity  of  Louisiana. 

Hah'naman,  tp.  of  Whitesides  eo.,  HI.    Pop.  624. 

Hah'nemann  (Sahuel  Crristiax  Frkoebic),  M.  D., 
b.  at  Meissen,  in  Saxony,  Apr.  10,  1755.  His  father,  a 
painter  of  porcelain  in  the  royal  manufactory,  discouraged 
the  eager  deaire  of  the  son  for  a  high  education.  The 
sehoolmoster  of  the  parish,  however,  gave  the  young  man 
such  efficient  inatruotionas  enabled  him  to  enter  the  Uni- 
veraity  of  Leinsic  at  twenty  years  of  age.  After  reaching 
Leipsio  with  what  was  left  of  twenty  thalera,  his  sole  patri- 
mony, he  supported  himself  by  teaching  Engliah,  French, 
and  Italian,  and  by  making  translations  from  thoae  lan- 
guagea.  The  following  year  he  went  to  Vienna,  where  he 
obtained  more  lucrative  employment,  and  was  able  top  rose- 
eote  his  studies  with  fewer  privations.  AfterwaMs  he 
received  the  appointment  of  librarian  to  the  governor 
of  Transylvania,  a  position  which  enabled  bim  to  graduate 
as  doctor  of  medicine  at  Eriaagen  in  1779.  He  returned  to 
Baxonv  and  settled  as  a  physician,  first  at  the  little  village 
of  Hettstadt,  and  afterwards  at  Dessan,  but  finding  little 
employment  in  either  place,  he  was  forced  to  accept  a 
government  appointment  as  "  district  pbysioian  "  at  Qom- 


l>een  liefore,  nor  did  the  people  have  any  desire  for  one." 
He  remained  three  years  at  Gommem,  where  the  lack  of 
professional  employment  left  him  abundant  leisure  to  culti- 
vate the  sciences.  At  length  he  removed  to  Dresden,  where 
his  genius  and  learning  were  appreciated,  and  where  bis 
already  nnmerons  eontribationa  to  soientifio  literature  were 
reoogniied.  He  serred  for  a  year  as  physician  to  the  hos- 
pital, and  soon  attained  a  liberal  patronage.  He  assidu- 
ously continued,  however,  his  investigations  in  general 
science,  espeoially  in  chemistry  and  toxicology,  upon  both 
of  which  he  wrote  several  works  of  acknowledged  value. 
One,  on  arsenical  poisoning,  is  still  referred  to  a*  authority. 
From  Dresden  he  removed  to  Leipsio  for  the  better  prose- 
cution of  his  studies. 

Among  the  English  works  which  he  was  at  this  time  en- 
gaged in  translating  was  CuUon'a  Materia  Medico.  The 
ingenious  but  unaatiifactory  explanation  proposed  by 
tliat  author  of  the  therapeutic  action  of  Peruvian  bark  in 
certain  fevers,  then  a  subject  of  much  controversy,  induced 
Hahnemann  to  undertake  a  series  of  experiments  with  that 
drug  upon  himself  and  others,  with  the  hope  of  asoertaining 
the  true  principle  of  its  operation.  The  result  of  these  trials, 
a  full  record  of  which  be  published,  was  the  confirmation 
of  an  opinion  which  previous  observations  had  already  led 
him  to  entertain  of  the  existence  of  a  general  law  of  drug- 
action,  which,  if  established,  would  give  a  soientifio  basis 
for  therapeutics.  This  principle,  whioh  he  afterwards  ex- 
panded into  a  system  which  he  called  Homoeopathy,  is 
aptly  expressed  by  the  maxim,  Similia  timitibut  curantur 
(or  similars  are  cured  by  similars),  and  conatitutca,  as  is 
well  known,  the  fundamental  doctrine  of  the  Homoeopathic 
method.  Similar  experiments  to  those  above  referred  to 
with  Peruvian  bark  were  made  with  various  other  sub- 
stances, and  records  of  medioal  experience  were  searched 
for  whatever  evidence  they  might  yield  upon  the  same 
point.  No  public  declaration  was  made  by  Hahnemann 
of  his  new  views  nntil  three  or  four  years  later,  the  interval 
being  oecupied  with  his  investigations.  In  1792  he  was 
appointed  physician  to  a  hospital  for  the  inaane  at  Qiirg- 
enthal  in  the  Thurlngian  Forest,  where  he  was  afforded  an 
opportunity  of  making  a  partial  application  of  his  prin- 
ciples. The  complete  and  unexpected  recovery  of  the 
Hanoverian  minister,  who  was  in  toe  institution,  made  him 
the  object  of  no  little  congratulation,  while  his  courageous 
inauguration  of  an  entire  reform  in  the  physical  manage- 
ment of  his  patients  deserves  to  be  mentioned  with  that  of 
Pinel,  who  in  the  very  same  year  removed  the  chains  from 
the  unhappy  lunatios  in  the  Biodtre.  In  1796  he  published 
in  Hnffeland^t  Journal  the  first  partial  exposition  of  hia 
doctrine,  in  an  eaaay  "  On  a  New  Principle  for  ascertaining 
the  Remedial  Powers  of  Medicinal  Substances."  This 
was  followed  by  other  contributions  to  the  same  journal. 
The  extraordinary  nature  of  these  opinions  attracted  no 
little  hostile  criticism  and  ridicule  from  the  profession. 
Several  physicians  of  ebaraeter  and  repute,  however,  adopt- 
ed his  views,  and  afterwards  greatly  asaisted  him  in  iiIs 
further  experiments  and  by  colleoting  the  results  of  Homce- 
opathio  clinical  experience.  The  controversy  aroused  by 
the  publications  of  Hahnemann  and  his  frienda  was  carried 
on  with  eameatneas  on  both  sides,  but  gradually  new  aecea- 
siona  were  made  to  the  number  of  hia  professional  and  non- 
professional adherents.  In  1810,  Hahnemann  published 
an  elaborate  exposition  of  his  system  {Organon  of  Homa- 
opatKic  Medicine),  of  which  numerous  editions  in  various 
languagea  have  aince  appeared.  The  following  year  he 
put  forth  the  first  volume  of  the  Materia  Medica  Pura, 
containing  the  collated  reaults  of  his  observations  and  ex- 
periences. Additional  Tolnmes  of  the  same  work  were  pub- 
fished  in  the  course  of  the  next  few  years. 

A  singular  feature  in  the  history  of  Hahnemann  was  the 
persistent  opposition  he  experienced  from  the  apothecaries, 
on  the  ground  that  bis  habit  of  preparing  hia  medioines 
himself  was  an  infringement  of  their  prerogative.  As  the 
law  was  found  to  l>e  in  their  favor,  and  as  he  oonld  not 
yield  a  point  that  be  considered  of  vital  Importance,  he 
waa  several  timea  forced  to  escape  their  proaecutiona  by 
removal.  In  1821  he  was  relieved  from  furtner  annoyances 
of  this  kind  by.  accepting  the  protection  of  the  duke  of  An- 
halt-Coethen,  who  made  him  state  councillor  and  court 
physician.  By  this  time  his  reputation  hod  extended 
throughout  Oermany,  and  great  numbers  of  patienta  from 
different  parts  of  Europe  sought  his  advice  and  treatment. 
In  1636,  when  eighty  years  of  age,  he  married  hia  second 
wife,  a  French  lady,  Modemolaelle  d'Hervilly,  who  had 
gone  to  Coethen  to  conault  him  regarding  her  health.  By 
her  persuasion  he  was  induced  to  remove  to  Paris.  In  that 
capital  he  met  with  great  success,  and  for  eight  years  con- 
tinned  with  great  aotivity  the  exercise  of  hia  profession. 
He  d.  July  2,  1843.  He  lived  to  see  the  system  ho  had 
founded  adopted  by  eonaiderable  numbers  of  physicians  in 
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moat  ooantriei  of  Earope  uid  America.  He  wu  a  prolifio 
and  forcible  Triter  on  medical  and  other  toientific  sabjeots, 
and  most  of  hia  later  works  hare  been  translated  into  sev- 
eral languages.  {For  a  more  particular  aooonnt  of  hia  aya- 
tem,  see  Hoikeopathy.)  H.  D.  Paikb. 

Hahn-Hahn  (Ida  Maria  Louisa  Fridbrika  Ods- 
tava),  ConNTUD,  b.  at  Tressow,  Hecklenburg-Schwerio, 
June  22,  1805  (the  daughter  of  the  ooant  von  Hahn,  a  de- 
yotie  to  the  drama) ;  was  married  in  1826  to  another  count 
Ton  Hahn,  and  divorced  in  1829.  Author  of  numerous 
Tolumea  of  poetry,  fiotion,  and  travels.  Became  an  ardent 
Roman  Cautolic,  and  since  18&1  has  pablisbed  a  number 
of  religions  works. 

Hahn'Tille,  post-r.  of  St.  Charles  parish,  La.,  28  miles 
above  New  Orleans,  on  the  W.  bank  of  the  Mississippi 
River.  It  has  a  ehnroh,  a  public  school,  several  stores,  a 
newspaper,  a  concert-hall,  a  maohine-shop,  and  several 
minor  manufactories.  It  is  about  half  a  mile  from  the 
parish  court-house,  and  is  the  oentre  of  a  lugar,  rice,  and 
ortnge-producing  country. 

Horace  Vallas,  Ed.  "St.  Charles  Herald." 

Hai'dnk,  Hajdak,  or  Haydnk,  the  Magyar  inhab- 
itants of  the  district  of  Hajdu  Kerlilet  in  Eastern  Hungary. 
They  are  Calvinists,  and  descendants  of  Bockskay's  sol- 
diers. From  160S  to  about  1700  they  were  free  from  tax- 
ation and  had  the  privileges  of  nobles.  They  are  chiefly 
agriculturists,  and  are  estimated  to  number  70,000.  The 
name  signifies  "shepherds;"  sometimes  deiiignates  the  mi- 
litia of  the  country ;  and  not  nnfrequently  is  incorrectly 
applied  to  menial  attendants  at  German  courts. 

Haight  (Rev.  Benjaihn  I.),  S.  T.  D.,  LL.D.,  b.  in  the 
city  of  New  Tork  Oct.  16,  1809;  graduated  at  Columbia 
College  1828,  and  at  the  General  Theological  Seminary 
1831 ;  ordained  same  year,  and  became  first  rector  of 
St.  Peter's  church  in  New  York ;  from  1831  to  1837  was 
rector  of  St.  Paul's  church,  Cincinnati ;  in  1837  accepted 
the  rectorship  of  All  Saints'  church.  Now  York,  which  he 
retained  for  nearly  nine  years ;  bom  1837  to  185$  acted  as 
professor  of  pastoral  theology  and  pulpit  eloquonoe  in  the 
General  Theological  Seminary.  His  oonneotion  with  Trin- 
ity parish  commenced  in  18(5,  and  in  1874  ho  was  elected 
assistant  rector.  He  was  appointed  a  delegate  firom  the 
diocese  of  Now  York  to  the  General  Conventions  of  1868, 
1871,  and  1874.  In  1873  he  was  elected  bishop  of  the  dio- 
oese  of  Massachusetts,  but  was  obliged,  fh>m  failing  health, 
to  decline  that  high  honor.  He  was  secretary  of  the  dio- 
oesc  of  New  York  for  twenty  years,  and  for  more  than  ten 
years  a  member  of  the  standing  committee  of  that  diocese. 
He  has  held  the  office  of  trustee  of  Columbia  College  since 
1843. 

Haight  (Hehrt  HvimBT),  goveraDr  of  California 
1867-71,  b.  at  Rochester,  Monroe  CO.,  N.  Y.,  May  20, 1825 ; 
graduated  from  Yale  College  in  1644;  studied  law,  and 
began  practising  in  San  Francisco,  CaJ.,  1850.  He  wa* 
appointed  U.  S.  district  judge  of  California  by  Pros.  Lin- 
coln. 

HaiK  The  precipitation'  of  the  vapor  in  the  atmo- 
sphere, when  it  occurs  at  a  low  temperature,  takes  place  in 
a  solid  form,  and  assumes  the  shape  of  snow,  sleet,  or  hail. 
No  very  precise  distinction  is  drawn  between  the  terms 
hail  and  sleet,  other  than  that  the  latter  word  is  applied 
to  the  smallest  hailstones,  oomparable  in  slio  to  drops  of 
water,  and  generally  falling  at  the  close  of  a  rain  or  snow 
storm.  While  snow  descends  in  crystalline  flakes  whose 
weight  is  at  the  most  but  a  few  grains,  hail,  on  the  con- 
trary, frequently  occurs  weighing  an  ounce,  and  in  excep- 
tional cases  one  or  two  pounds.  Such  hailstones  are  formed 
of  crystalline  and  amorphous  masses  of  ice,  the  latter  gen- 
erally of  lenticular  or  spherical  shape.  Their  stmotare,  as 
revealed  by  the  mioroacope  (see  Floqel  In  Pojj.  Ana., 
1871,  Band  146,  seite  482)  and  by  the  polariscope  (see 
McLLER  in  Fogg.  Ann.,  1871,  Band  144,  seite  333),  sug- 
gests that  they  have  been  formed  by  a  process  of  rapid 
crystallization  and  accretion  at  temperatures  a  little  below 
the  freeiiug-point — a  process  precisely  similar  to  the  forma- 
tion of  crystals  from  ordinary  liquid  solutions.  We  are 
indeed  warranted  in  the  general  statement  that  as  snow- 
flakes  are  smalleat  when  formed  slowly  at  very  low  tem- 
peratures, and  largest  when  formed  rapidly  at  temperatures 
near  the  freezing-point,  so  hailstones  are  largest  when 
formed  moat  rapidly,  and  have  in  general  as  their  origin 
large  snowfiakes  or  snowballs;  these  latter  being  carried 
upward  by  the  violent  ascending  ourrents  attending  sum- 
mer thunderstorms  (and  to  whose  mechanical  cooling  the 
precipitation  is  originally  due),  begin  their  fall,  in  the 
course  of  which  the  snowball  is  converted  into  a  semi- 
orystalline  mass  of  ice  enclosing  many  air-bubbles,  and, 
rotating  rapidly,  grow  by  the  addition  of  such  particles 
of  vapor  as  lie  near  their  path.  In  large  lentioular-shaped 
hailstones  this  additional  formation  was  found  by  Abioh 


(see  MoRiTX,  lOimatologie  d*r  Kaukanu)  on  the  equatorial 
portions  of  the  central  mass,  and  in  the  shape  of  more  or 
less  definite  crystals  imbedded  slightly  in  ike  surfaoe  of 
the  spheroid.  In  the  case,  however,  of  conical  hailstones, 
Flogel  found  the  aocretionary  ice  confined  to  the  bsise  of 
the  oone,  and  composed  of  closely  packed  crystals,  that 
woold  have  been  indistinguishable  from  each  other  except 
for  the  fact  that  their  respective  optical  axes  were  inclined 
to  each  other  at  all  possible  angles ;  within  cash  crystal  he 
also  found  cavities,  each  of  which  contained  liqnid  water  and 
a  minute  bubble  of  air.  It  has  also  been  by  Reinsoh  shown 
that  these  bubbles  of  air  are  confined  under  a  pressure  of 
many  atmospheres.  (See  Pogg.  Ann.,  1871 ;  Band  144.) 

The  origin  of  the  cold  necessary  to  the  formation  of  hail 
in  the  midst  of  warm  weather  was  first  properly  explained 
by  Espy  (1835)  as  the  result  of  the  mecnanical  cooling  of 
ascending  expanding  currents  of  air.  The  development  of 
this  principle  by  William  Thomson  {Memoin  of  Maneketter 
Lit.  and  Phil.  Soe.,  1662),  Him  {Iniroduetitm  A  la  MiUorolo- 
gie  <U  FAUace),  Reye  (Die  Wirbelttunna,  1872),  Peslin 
{BhU.  Htbd.,  1868),  Hann  (Ztilichri/I /Sr  Ueteorologit, 
1874),  offers  a  complete  explanation  of  the  fact  that  hail 
falls  usually  on  the  advancing  side  of  a  thunderstorm  or 
tornado,  and  of  its  dependence  upon  local  topography. 
These  vertical  currents  can,  in  fact,  rarely  occur  except  when 
the  surface  of  the  ground  has  been  heated  by  the  sun  so  rap- 
idly that,  so  far  as  temperature  is  concerned,  the  upper  and 
lower  portions  of  the  atmosphere  are  in  a  condition  of  un- 
stable equilibrium.  As  a  consequence,  the  upper  colder 
layers  descend,  pushing  the  warmer  ones  up ;  and  although 
in  its  descent  the  air  is  warmed  at  the  rate  of  0.99°  C.  for 
every  100  mfetres  descent,  it  still  reaches  the  earth  as  cool  air 
compured  with  that  whieb  it  displaces ;  the  latter  in  its  ascent 
cools  at  a  rate  fh>m  0.99*  C.  to  0.0°  C.,rarying  with  its  humid- 
ity. In  ocoordanee  with  these  principles,  it  is  found  that  hail- 
storms are  usually  of  small  dimensions,  and  confined  to  the 
central  portions  of  more  extensive  rainstorms ;  they  deposit 
their  hail  in  narrow  bands,  sensibly  parallel  to  the  general 
track  of  the  storm ;  they  are  usually  preceded  by  a  notable 
rise  in  the  temperature,  and  oeeur  espeoially  in  the  spring- 
time or  early  summer,  and  during  the  hottest  portions  of 
the  day;  the  duration  of  the  fall  rarely  exoeeda  a  few 
minutes,  within  which  period,  however,  enormous  quanti- 
ties sometimes  fall  over  quite  limited  areas,  resembling  in 
this  respect  the  floods  of  water  or  cloud-bursts  that  oc- 
cur in  some  localities.  Although  hailstorms  are  usually 
aooompanied  by  intense  lightning,  yet  there  is  no  reason 
to  believe  that  electricity  is  essential  to  the  formation  of 
hail,  at  least  not  in  any  such  way  as  was  suggested  by 
Volta ;  on  the  other  hand,  it  is  plausible  that  the  electrifi- 
cation of  minute  particles  of  vapor  or  ice  may  hinder  the 
process  of  aeoretion,  and  that  the  formation  of  large  crys- 
tals may  take  place  rapidly  immediately  after  a  discharge 
of  lightning.  The  geographical  distribution  of  hailstomu 
is  in  complete  aocordanoe  with  the  previous  explanations ; 
thus,  Prettner  has  shown  that  in  Cannthia  hailstorms  oeeur 
most  frequently  in  broad,  open  valleys,  and  least  frequently 
in  those  that  are  closely  shut  in  by  mountains.  Humboldt 
first  called  attention  to  the  fact  that  in  the  tropics  hail  never 
occurs  with  any  severity  above  6000  feet,  and  rarely  occurs 
near  the  level  of  the  sea.  France  and  portions  of  Northern 
Germany  are  visited  with  more  frequent,  severe,  and  de- 
structive hailstorms  than  are  recorded  in  any  other  country 
exoept  India,  and  in  these  portions  of  Europe  the  statistics 
relating  thereto  are  made  the  basis  of  numerous  flourishing 
hail-insurance  companies.  Cletelaitd  Adbe. 

Hailes  (Sir  DAYiDDalnriBpIe),  Lord,  b.  at  Edinburgh 
Oct.  28,  1726,  grandson  of  Viscount  Stair;  was  educated 
at  Eton,  Edinburgh,  and  Leyden ;  became  a  Scottish  advo- 
cate 1748 ;  a  Judge  of  the  court  of  session  1768,  and  ai 
suoh  assubed  the  title  of  Lord  HiUles,  but  wag  never  a 
peer;  became  a  lord  of  justiciary  1776.  D.  Nov.  29, 1792. 
Author  of  many  highly  valued  works,  among  which  at* 
OanoM  of  the  Scoltitk  Ckureh  (1769) ;  Annalt  of  Scotland 
(1776-79);  Bemaina  of  Ohritian  Antiguily  (1776-80);  a 
translation  of  Lactantins's  O*  Jtuticin,  etc 

Hailesborongh,  post-v.  of  Vowler  tp.,  St.  Lawr«nee 
CO.,  N.  Y.,  on  the  Oswogatchie  River.    Pop.  177. 

Haimn'ra^  a  largo  and  excellent  food-flsh  of  the  upper 
parts  of  the  rivers  of  Guiana.  It  is  the  Etytkrinni  nacro- 
don,  of  the  family  ErytbrinidsB.     Its  bite  is  very  severe. 

Hainan,  island  of  China,  belonging  to  the  province  of 
Quang-Tong,  in  the  China  Sea,  just  outside  the  Golf  of 
Tonquin,  between  lat  18°  and  20°  N.,  and  between  Ion. 
108°  and  111°  E.  Its  area  is  estimated  at  12,000  square 
miles,  its  population  at  1,500,000  Chinese,  besides  wild 
tribes  in  the  interior.  The  western  coast  is  low  and  sur- 
rounded by  shoals  and  banks,  but  fertile  and  prodnctive  of 
rice,  sugar,  and  indigo.  The  interior  is  mountainous, 
mostly  covered  with  extensive  forests,  ttoai  whioh  mnalt 
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timbar  is  ezport«d.  The  sontheni  oout  ia  rooky,  but  hu 
good  harbora.  Here  is  sitnatad  Kiu>g-Cboo,  the  ospital 
and  tba  southenimost  Chinese  port  open  to  foreigoen. 
It  is  a  rnj  populous  town,  said  to  have  200,000  inbab- 
itaots. 

Hainant  (formerly  Hainanlt),proTiDoe  of  Belginm, 
bounded  W.  and  S.  b;  France,  E.  and  N.  by  the  provinees 
of  Brabant  and  Flanders.  Area,  1430  square  miles.  Pop. 
896,286.     The  southern  and  eastern  parts  are  hilly,  ooon- 

Sied  by  the  Ardennes ;  the  northern  and  western  parts  are 
at,  but  exceedingly  fertile.  The  region  around  Hons 
contains  very  extensive  ooaUflelds,  and  ooal,  together  with 
porcelain,  flax,  hemp,  tobacco,  and  linen,  forms  the  main 
export.  The  old  provinoe  of  Hainault  comprised  also  a 
territory  which  in  1678  was  ceded  to  France,  and  now 
forms  the  department  of  Kord. 

Hain'bnrg,  town  of  Austria,  in  the  proTinee  of  Lower 
Austria,  on  the  Danube,  27  miles  S.  E.  of  Vienna,  contains 
many  interesting  remains  of  antiquity,  among  which  are  a 
Roman  aqnednct  which  still  proTides  the  town-market  with 
water,  and  the  so-called  Roman  tower  with  the  statue  of 
Attila;  and  has  an  imperial  mannfaotory  of  tobaceo,  the 
largest  in  the  country,  employing  1300  men,  and  a  needle- 
factory,  which  annually  prodncea  more  than  60,000,000 
needles.     Pop.  4325. 

Haines,  tp.  of  Centre  eo..  Pa.    Pop.  1354. 

Hainesville,  post-r.  in  Clinton  co.,  Mo.    Pop.  248. 

Hair.    See  Histoloot. 

Hair-Spring,  in  a  watoh,  the  delicate  spiral  steel 
spring,  the  outer  extremity  of  which  is  attached  to  the 
ftame  of  the  watoh,  the  inner  to  the  "  verge  "  (or  axle)  of 
the  balance-wheel,  supplying  the  force  for  resisting  the 
successire  impulses  given  by  the  teeth  of  the  escapement- 
wheel,  and  oonverting  them  into  isoehronons  vibrations. 
The  perfect  manufacture  (tein^MrtHgr  included)  of  these 
(slighter  than  hair)  springs  (the  combined  weight  of  4000 
being  required  to  make  an  ounce)  is  one  of  the  eesentiala 
to  producing  correct  timepieces,  and  is  now  snooessinlly  per- 
formed by  American  watchmakers.   (See  Watcwkakiro.) 

Hair'tail  {TricMunu),  a  genus  of  fishes  of  the  family 
Cepolidss.  The  silvery  hairtail,  T.  leptana  (ribbon-flsh, 
sword-flsh),  is  fkvm  two  to  four  feet  long,  of  a  shining, 
silvery  color,  ai^d  is  caught  along  the  AUantio  shores  of 
the  TI.  8. 

Hair-worm.    See  Qokdius. 

Hajji.    See  Haw. 

Hake,  a  name  applied  to  the  Mtrlneiiu  aHidiu,  a  fish 


Hake. 

of  the  cod  family,  caught  along  the  North  American  At- 
lantic coast,  and  the  M.  vulgaru,  a  similar  fish  of  Europe. 
They  are  troth  coarse  and  poor.  The  name  kakt  is  also 
given  in  the  U.  S.  to  species  of  forked  hake,  or  Fork- 
Beard  (which  see). 

Ha'kim  Ben- Al'lah,  or  Ben-Haah'em,  an  Ara- 
bian impostor  of  the  eighth  oentury,  is  also  known  under 
the  name  of  Mokakxa  ("the  veiled")  and  Sesende  Nah 
(the  "  moon-maker").  The  former  of  these  surnames  he 
received  from  his  habit  of  wearing  a  veil  before  his  face 
in  order  to  hide  his  ugliness,  or,  as  he  said  himself,  in  or- 
der to  oonceal  the  radiance  of  his  eyes ;  the  latter  from  a 
trick  of  legerdemain  he  once  performed,  causing  a  moon  to 
issue  from  a  deep  well  and  remain  visible  for  a  whole  week. 
He  succeeded  in  gathering  a  number  of  adherents,  with 
whom  he  seised  several  strong  places  near  Nekshib  and 
Kish.  The  caliph  Mahadi  marched  against  him,  and  soon 
all  his  strongholds  were  taken.  Shut  up  in  the  last  of  his 
fortresses,  he  poisoned  his  soldiers  by  wine  at  a  banquet, 
and  burned  himself  up,  in  order  to  make  people  believe 
that  he  had  ascended  bodily  to  heaven.  Moore  has  used 
the  story  of  his  life  for  the  episode  of  "  The  Veiled  Prophet 
of  Khorassan  "  in  Lalla  Rookh. 

Hak'layt  (Richard),  b.  in  London  in  1553;  studied 
at  Oxford.  Ho  was  master  of  arts  and  professor  of  divinity 
when  in  158-t  he  accompanied  the  English  ambassador  to 
Paris,  and  here  ho  published  in  1587  an  account  of  a  voy- 
age to  Florida  by  Laudonniire,  which  he  found  in  the 
library,  and  also  Peter  Martyr's  work,  De  Novo  Orbe.  But 
the  greater  part  of  his  reputation  he  owes  to  his  Principal 
Ifatigationt,    Voyage;    Traffiquet,  and  Di$coveri«*  of  tke 


Engluk  Nation  (3  vols.,  1 598-1 600),  in  which  are  found 
aocounts  of  220  voyages,  accompanied  with  many  euriouj 
documents.  B.  in  London  in  1616,  a  prebendary  of  Bris- 
tol and  Westminster.  The  Hakluyt  Society  was  established 
in  London  in  1846  for  the  purpose  of  preserving  and  edit- 
ing accounts  of  geographical  or  historical  interest. 

Hakoda'di,  town  of  Japan,  on  the  islaod  of  Jesso,  at 
the  foot  of  the  southernmost  promontory  Txagar,  in  lat. 
41°  40'  N.  and  Ion.  141°  15'  E.  It  is  not  a  large  place, 
but  it  has  a  good  harbor,  and  has  become  important  as  one 
of  the  Japanese  ports  opened  to  foreigners.  Hakodadi  if 
mnch  visited  by  whalers.     Pop.  50,000. 

Hal'acha  [Heb.,  the  "mle"],  the  Hebrew  oral  and 
traditional  law,  handed  down,  as  Jews  conceive,  from 
Moses  and  the  other  eminent  teachers  of  antiquity,  and 
first  reduced  to  writing  in  the  early  centuries  of  tho  Chris- 
tian era.  The  general  code  is  called  MisH.tA  (which  lee), 
bat  the  Halacha  is  much  more  extensive. 

Halas,  town  of  Hungary,  alrout  80  miles  B.  E.  of 
Pesth.  It  has  a  eonsiderable  trade  in  wine.  Pop.  13,339. 
Hal'berd  [originally  kelmbart,  "helmet-axe,"  that  is, 
an  axe  to  split  helmets  with],  a  form  of  tho  battle-axe, 
combining  the  hooked  blade  of  the  bill  or  gisarme  with  the 
head  of  the  lance.  It  was  once  borne  by  bodies  of  troops 
called  halberdiers  and  by  various  non-commissioned  officers. 
Its  use  is  now  limited  to  ceremonial  occasions.  In  Great 
Britain  the  partisan,  one  form  of  the  halberd,  is  borne  by 
the  Yeomen  of  the  Guard. 

Hal'beratadt,  town  of  Prussia,  in  the  province  of 
Saxony,  on  the  Holsemme.     It  is  an  old  town ;  many  of  its 
houses  are  ornamented  with  curious  wood  carvings.     Ita 
cathedral,  built  in  the  thirteenth  century,  is  in  the  finest 
Gothic  style ;  the  church  of  Our  Lady,  built  in  the  eleventh 
century,  is  in  the  Bysantine  style.     Halberstadt  has  con- 
siderable manufactures  of  soap,  oil,  leather,  gloves,  etc. 
Pop.  26,419. 
Hal'bert,  tp.  of  Martin  oo.,  Ind.    Pop.  1336. 
Hal'cott,  mountainous  tp.  of  Greene  co.,  N.  T.,  ooo- 
taining  extensive  forests.     Pop.  426. 
Halcyon.    See  Kixopisher. 
HaI'dane,  tp.  of  Ogle  oo.,  HI.    Pop.  1266. 
HaI'dane  (Jahes  Alszaicdbr),  brother  of  Robert,  b. 
at  Dundee,  Scotland,  Jnly  14, 1768 ;  became  a  mariner,  and 
master  in  1793  of  the  Melville  Castle,  an  East  India  Com- 
pany's ship ;  retired  in  1794  from  business  with  a  consid- 
erable estate ;  was  for  more  than  fifty  years  minister  of  the 
Tabernacle,  a  Baptist  chapel,  Leith   Walk,  Edinburgh; 
travelled  extensively   in  Scotland,  and  engaged   in 
religious   labors.     D.   at  Edinburgh   Feb.   8,    1851. 
Author  of  TJu  Social  Worihip  of  Ike  Firtt  Ckrittiant 
(1805),  ifan't  Keiponnbililg  and  tke  AloHemeal  (1842), 
Expotition   of  Oalatiant   (1848),  Inipiration  of  tk* 
Seriptnrte  (1845),  and  eontiroversial  tracts. 

Haldane  (Robert),  b.  of  Scottish  parents  in 
tiondon  Feb.  28,  1764;  served  1780-83  in  the  royal 
navy;  was  converted  to  Christianity,  of  the  divine 
origin  of  which  he  had  entertained  doubts,  and  de- 
voted his  life  and  large  fortune  thenceforth  to  misslonaiy- 
work.  Forbidden  to  labor  in  India,  his  fleld-preaohing 
aroused  great  religious  feeling  in  Scotland,  but  in  1800  the 
General  Assembly  interfered  with  his  work,  and  Haldane 
in  consequence  left  tho  National  Church,  and  after  a  time 
Joined  the  Baptists.  He  built  many  "  tabernacles "  or 
places  of  worship,  did  mnch  for  the  African  and  French 
missions,  and  for  the  Bible  and  continental  societies.  D. 
Dec.  12,  1842.  Among  his  works  are  Evidence  and 
Autkority  of  Revelation  (2  vols.,  1816),  Expotition  of 
Romatu  (2  vols.,  1835),  Verbal  Inepiralion  (1830),  etc. 
(See  Memoin  of  R.  and  J.  A.  Haldane,  by  Alex.  Hal- 
dame,  1852.) 

Hal'deman  (Samitel  Stebhah),  A.  M.,  b.  near  Colum- 
bia, Pa.,  in  1812,  pursued  bis  studies  at  Dickinson  College 
until  1830;  was  chosen  an  assistant  in  the  New  Jersey  geo- 
logical survey  (1836),  and  held  the  same  office  the  ensuing 
year  in  the  Pennsylvania  geological  survey.  While  engaged 
in  this  capacity  there  he  discovered  the  oldest  fossil  known 
at  that  time — vis.  Scolitkut  linearie;  occupied  the  chair  of 
natural  history  in  the  University  of  Pennsylvania  (1851- 
55) ;  took  the  corresponding  professorship  in  Delaware  Col- 
lego  1855,  and  in  the  same  year  became  professor  of  geol- 
ogy and  chemistry  at  the  Agricultural  Collego  of  Pennsyl- 
vania; is  now  professor  of  comparative  philology  in  the 
University  of  Pennsylvania.  Author  of  numerous  articles 
on  oonchology,  entomology,  and  palaeontology,  published 
in  various  scientific  magazines.  His  work  entitled  Analytic 
Ortkograpky,  which  consists  of  investigations  into  the  phi- 
losophy of  language,  obtained  for  him  in  England  the  high- 
est 'Irevellyan  prize  over  18  competitors  (1858). 
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HALDIMAND— HALK 


HaI'dlmand,  fertile  oounty  of  Ontario,  Canada,  oo  the 
N.  ahoro  of  Lake  Erie.     Cap.  Cayuga.     Pop.  20,091. 

Hale«  count;  in  the  W.  of  Alabama.  Area,  520  square 
miles.  It  haa  an  undulating  surface  and  an  excellent  toil. 
Cotton,  com,  tobaoco,  and  wool  are  ataple  products.  The 
Block  Warrior  River  is  its  western  bonndary.  Cap.  Qreens- 
borough.     Pop.  21,702. 

Hale,  tp.  of  Warren  co..  111.     Pop.  1212. 

Hale,  tp.  of  Jones  co.,  la.    Pop.  997. 

Hale,  po8t-tp.  of  McLeod  co.,  Minn.    Pop.  399. 

Hale,  tp.  of  Hardin  eo.,  0.    Pop.  12i4. 

Hale>  poet-tp.  of  Trempealeau  co..  Wis.    Pop.  616. 

Hale  (Bexjamin),  D.  D.,b.  at  Newbury,  Mass.,  Not.  23, 
1797;  graduated  from  Bowdoin  College  (1818)  with  high 
honors,  and  was  selected  at  once  as  principal  of  the  Saoo 
Academy ;  studied  theology  at  Andover  Seminary,  and  be- 
gan preaching  in  1822 ;  was  elected  tntor  at  Bowdoin  Col- 
lege 1823,  and  principal  of  the  0  ardiner  Lyceum  1822-27  ; 
in  1827  became  professor  of  chemistry  and  mineralogy  at 
Dartmouth  College,  Haaorer,  N.  II.,  in  which  office  he  re- 
mained until  it  was  abolished  by  the  trustees  in  183S ;  took 
'  orders  in  the  Protestant  Episcopal  Church;  was  chosen 
president  of  Oenera  (now  Uobart  Free)  College  in  1837. 
Author  of  Scriptural  lUtutrationt  of  the  Liturgy  and  other 
works.     D.  July  15,  1863,  at  Newbury,  Mass. 

Hale  (Chablks),  brother  of  E.  E.  Hale,  was  b.  at  Bos- 
ton, Mass.,  June  7,  1831;  graduated  at  Harvard  1860;  has 
been  editorially  connected  with  To-dag,  a  Journal,  and  with 
the  Boston  Ailvertiur,  of  which  his  father,  Nathan  Hale, 
was  long  responsible  editor;  U.  S.  consul  in  Egypt  1864-70. 
Author  of  pamphlets,  review  articles,  etc. 

Hale  (Datid),  b.  at  Lisbon,  Conn.,  Apr.  25, 1791 ;  went 
to  Boston  in  1809,  and  engaged  in  mercantile  business  in 
1615;  in  1827  beoame  associate  editor  of  the  New  York 
Journal  of  Commerce,  and  in  1828  became  associated  with 
Gerard  Hallook  as  proprietor  of  that  journal,  long  there- 
after one  of  the  most  influential  in  the  U.  S.  He  was  a 
prominent  Democratic  politician,  and  a  most  liberal  bene- 
factor of  the  religious  enterprises  sustained  by  the  Congre- 
gational denomination,  of  which  he  was  an  active  memlier. 
D.  at  Fredericksbnrg,  Va.,  Jan.  20, 1849.  (See  his  Mimoir 
by  J.  P.  THoypso»,  1846.) 

Hale  (Edward  Etbbktt),  A.  M.,  b.  in  Boston,  Mass., 
Apr.  3, 1822;  was  edueatod  at  the  Boston  Latin  School 
and  at  Harvard  College ;  studied  divinity  in  private ;  en- 
tered the  ministry  of  the  Unitarian  sect;  was  settled  at 
Worcester,  Mass.,  in  1846;  beoams  minister  of  the  South 
Congregational  church  of  Boston  in  1856.  In  his  profes- 
sion Mr.  Hale  is  eminent  for  bis  interest  in  social  and 
philanthropic  movements,  for  pastoral  activity,  denomi- 
national seal,  and  power  of  organisation.  To  the  general 
public  ho  is  best  known  through  his  writings — TheXotarg, 
Margaret  Percival  in  America,  Sketckea  of  Christian  Hi»r 
lory,  Kautat  and  tfebraeka,  Letlert  on  Irish  Emigration, 
Ninetg  Dajf'  Worth  of  Europe,  If,  Tee,  and  Perhaps,  Ing- 
ham Papers,  Sybaris  and  otXer  Homes,  Hou  to  Do  it,  Ten 
Times  One  is  Ten,  Reformation,  Level  Best  and  other  Stories, 
Ups  and  Downs,  Christmas  Ece  and  Christmas  Day,  In  Mis 
JVame,  Our  iVicto  Crusade,  Workingmeti's  Somes.  In  addi- 
tion to  these  volumes  he  edited  the  Boston  edition  of  Lin- 
gard's  History  of  England,  was  editor  of  the  Christian  Ex- 
aminer, the  organ  of  the  Unitarian  body,  and  founded  in 
1869  Old  and  yew,  a  monthly  magazine  semi-theological 
in  its  character,  whereof  he  has  been  the  sole  editor.  Mr. 
Halo  has  contributed  largely  to  the  papers,  is  a  popular  lec- 
turer, a  man  of  extensive  information,  of  extraordinary  en- 
ergy, and  large  influence.  0.  B.  Fbotbimohak. 

Hale  (Edwix  H.),  M.  D.,  b.  at  Newport,  N.  H.,  Feb.  2, 
1626 ;  became  a  printer  and  tittirateur  of  Newark,  0. ;  grad- 
uated at  the  Cleveland  Homoeopathic  Medical  College ;  prac- 
tised twelve  years  at  Jonesville,  Mich. ;  became  in  1864  pro- 
fessor of  materia  medioa  in  the  Hahnemann  Medical  Col- 
lege, Chicago;  in  1870  professor  of  medical  botany  and 
pharmacology;  and  in  1871  became  also  special  lecturer  on 
diseases  of  the  heart  in  the  same  institution.  Has  long 
been  editorially  connected  with  professional  journals.  Au- 
thor of  many  monographs,  etc.,  and  of  a  treatise  on  JVew 
Rr.mcdies  (1862;  .3d  od.  1867);  On  Sterility  (1868);  Pocket 
Manual  of  Domestic  Practice  (1870);  Lectures  on  Diseases 
of  the  Heart  (1S71) ;  Treatise  on  Cerebro-Spinal  Meningitis 
(1875),  and  other  professional  works. 

Hale  (Emocr),  M.  B.,  b.  at  Wcsthampton,  Mass.,  Jan. 
19,  1790;  took  his  medical  degree  at  Harvard  University 
1813;  practised  until  1816  at  Oardiner,  Me.;  then  removed 
to  Boston,  where  he  was  long  a  very  prominent  physician 
and  public-spirited  oitiien.  Author  of  many  professional 
dissertations  of  value.     D.  at  Boston  Nov.  12,  1848. 

Hale  (Edqenr),  b.  at  Turner,  Me.,  June  9, 1836;  was 


admitted  to  the  bar  in  1857;  was  for  nine  years  attorney 
for  Hancock  co.,  Me. ;  was  in  the  legislature  1867-68;  was 
elected  to  Congress  1868,  and  has  been  thrice  re-elected ; 
has  taken  a  prominent  part  in  national  aflairs,  and  in  1874 
declined  the  postmaster-generalship.  Besides  at  Ells- 
worth, Mo. 

Hale  (JoH!<  Parker),  b.  at  Rochester,  N.  H.,  Mar.  31, 
1806;  graduated  from  Bowdoin  College,  Mo.,  1827;  studied 
law,  and  was  admitted  to  the  bar  in  1830 ;  became  a  mem- 
ber of  the  New  Hampshire  legislature  1832;  M.  C.  1843- 
45;  occupied  the  chair  of  U.  S.  Senator  1847-53  and  1855- 
65,  and  was  U.  S.  minister  to  Spain  1865-69.  Candidate 
of  the  Free-Soil  party  for  President  in  1852,  receiving 
157,680  votes.     S.  at  Dover,  N.  H.,  Nov.  19,  1873. 

Hale  (Sir  Matthew),  b.  at  Alderloy,  Olonoestcrshire, 
England,  Nor.  1, 1609 ;  was  bred  a  Puritan,  but  while  at 
Oxford  University  (1626-29)  fell  into  wild  habits,  which  he 
soon  abandoned ;  read  law  1629-36,  and  was  called  to  the 
bar  at  Lincoln's  Inn;  entered  Parliament  1654,  and  was 
1654-58  a  judge  of  common  pleas  under  Cromwell;  was  in 
the  Convention  Parliament  1660 ;  was  knighted  and  mode 
chief  baron  of  the  exchequer  1660 ;  was  chief -justice  of  the 
king's  bench  1671-76.  D.atAlderley  Deo.  2£,  1676.  Among 
his  legal  works  are  the  History  of  the  Pleas  of  the  Crown 
(1678),  History  of  the  Common  Laa  (1713),  Analysis  of  the 
Law  (1739);  among  his  religious  works,  An  Abstract  of  the 
Christian  Beligion,  A  Discourse  of  Religion,  Contemplations 
(1676),  The  Knousledge  of  Christ,  and  some  minor  works. 
He  was  the  lost  English  judge  who  condemned  persons  ac- 
cused of  witchcraft.  He  was  nevertheless  a  man  of  justice, 
moderation,  wisdom,  and  wide  and  thorough  learning,  ss 
well  as  of  devout  religious  character. 

Hale  (Natban),  b.  in  Coventry,  Conn.,  June  6, 1755; 
graduated  at  Yale  College  1773 ;  intended  for  the  ministry, 
he  yet  devoted  a  time  to  teaching  at  East  Haddam  and  at 
New  London  ;  after  the  battle  of  Lexington  he  joined  the 
army  as  lieutenant,  and  was  soon  after  appointed  captain. 
Among  bisexploits  the  capture  of  a  British  sloop,  in  Sept., 
1776,  loaded  with  provisions,  from  under  the  guns  of  a  frig- 
ate in  New  York  narbor,  is  worthy  of  reeoM.  After  the 
defeat  of  our  army  on  Long  Island  and  its  subsequent  re- 
treat tbenfirom,  Washington  was  extremely  anxious  to  ob- 
tain information  of  the  strength,  plans,  and  situation  of  the 
enemy,  and  Hale  volunteered  to  undertake  the  perilous  task. 
He  crossed  safely,  and  possessed  himself  of  full  knowledge 
of  the  situation,  but  on  returning  was  disoovered  by  the 
enemy,  with  his  notes  upon  his  person,  and  being  raeog- 
nixed,  was  hanged  as  a  spy,  by  order  of  Sir  William  Howe, 
on  the  morning  of  Sept.  22, 1776.  His  last  words  were, "  I 
only  regret  that  I  have  but  one  life  to  lose  for  my  country." 
His  virtues  have  been  extolled  in  verse  and  prose  by  DwighL 
His  Lifeitu  published  by  Stuart  in'l856.     Q.  C.  Suixoxs. 

Hale  (Natban),  b.  at  Weslhampton,  Mass.,  Aug.  16, 
1784;  graduated  at  Williams  College  1804;  began  the 
study  of  law,  but  devoted  two  years  as  instructor  in  the 
academy  at  Exeter,  N.  H.,  when  he  removed  to  Boston,  and 
in  1810  was  admitted  to  the  bar ;  after  practising  his  pro- 
fession four  years,  during  which  time  he  was  also  an  editor 
of  the  WesUy  Messenger,  he  pnrohosed  (Mar.,  1814)  the 
Boston  Daily  Advertiser,  the  pioneer  daily  in  Now  Eng- 
land;  Federal  in  politics  at  first,  it  subsequently  became 
an  advocate  of  the  Whig  and  Republican  parties,  Mr.  lisle 
remaining  at  the  editorial  helm  during  nis  life.  During 
the  discussion  of  the  Missouri  (1820)  and  Nebraska  ( 1 854) 
bills  the  journal  took  a  decided  and  influential  stand  in 
opposition,  but  was  the  first  to  advocate  the  free  colonisa- 
tion of  Kansas.  Actively  interested  in  internal  and  local 
improvements,  he  was  the  flrst  president  of  the  Boston  and 
Worcester  R.  B.,  which  position  he  held  nineteen  years; 
was  influential  in  promoting  the  introduction  of  water  into 
the  city  of  Boston,  and  at  the  head  of  the  commission  for 
that  object ;  was  one  of  the  founders  of  the  North  Ameriews 
Review,  also  of  the  Christian  Examiner;  at  various  times 
elected  to  the  Massachusetts  legislature;  member  of  the 
Academy  of  Arts  and  Sciences,  Massachusetts  Historical 
Society,  etc.  Mr.  Hale  was  a  nephew  of  the  Revolutionaiy 
patriot  who  was  executed  as  a  spy  in  1776,  and  father  of 
the  Rev.  E.  E.  Hale.  O.  C.  Simioin. 

Hale  (Salha),  b.  at  Alstead,  N.  H.,  Mar.  7, 1787;  studied 
law,  and  held  the  ofiice  of  clerk  of  the  superior  and  county 
courts  of  Cheshire  for  twenty-two  years;  was  M.  C.  in  1817- 
19,  and  a  member  of  the  legislature  1823-25.  Author  of 
several  works,  as  History  of  the  U.  S.  (1825),  Annals  of 
Kecne,  etc.     D.  at  Keene,  N.  H.,  Nov.  19,  1866. 

Hale  (Sarah  Josepha  Bcell),  b.  at  Newport,  N.  H.,  in 
1795.  She  issued  in  1823  her  first  work,  entitled  Oenius  of 
Oblivion,  and  Other  Original  Poems.  She  became  editress 
of  the  Ladies'  Magazine  (1828),  which  was  united  with  Go- 
dsjfs  Lady's  Book  in  1837.    She  also  published  Traits  of 
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American  Lift  (1862),  Dictionary  of  Poetical  Quotation* 
(18S2),  Wiimaii't  Record,  or  Biographical  Skelchee  of  all 
Dintini/nitKed  Women  from  the  Creation  to  the  Freeent  Time 
(1853),  A'ew  Honeehold  Receipt  Book  (1863),  Letters  of  Lady 
Mary  Worthy  Montagu  (1866),  and  iDMiy  otbera. 

Hales  (Alkxander  or),  sumamed  Doctor  Irrcfragabili; 
vu  b.  probably  (date  not  known)  at  Hales,  in  Olouoester- 
shire,  England.  Hence  his  name,  Alexander  Halenti;  He 
cannot  have  belonged  to  the  famoas  abbey  there,  which, 
according  to  Tanner,  waa  not  founded  till  the  year  after  hia 
death.  After  studying  a  while  at  Oxford,  he  went  to  Paris 
in  1222,  and  joined  the  Franciscans.  In  1230  he  was  made 
professor  in  the  nniversity,  and  d.  Aug.  27,  1245.  Bona- 
Tentura,  and  perhaps  Aquinas,  were  among  his  pupils.  He 
was  the  first  of  the  Schoolmen  to  make  a  thorough  use  of 
Aristotle.  Only  the  Organon,  translated  by  Boetoius,  had 
previously  been  in  the  bands  of  Occidental  theologians. 
After  the  fall  of  Consteutinople  (in  1204)  all  the  Greek 
originals,  with  the  Arabian  commentaries,  were  accessible. 
Very  shortly  Aristotle  supplanted  Plato.  Alexander  of 
Hales  commented  on  Aristotle,  as  also  on  the  Psalms  and 
the  Apocalypse.  But  his  great  work  was  the  Snnima  L*tu> 
vertK  Theologim,  in  four  books  (Qod,  Creation,  Redemp- 
tion, Sacraments),  baaed  on  the  Sentencet  of  Lombard.  The 
arguments  on  each  side  were  arranged  in  a  syllogistic  form. 
He  first  developed  the  doctrine  of  a  Theeaurvt  Meritorum. 
The  earliest  edition  of  his  iS'iinina  was  that  of  Venice  (1476 ; 
again,  and  improved,  1576).  Other  editions  are  those  of 
Nuremberg  (1482)  and  Cologne  (1622).    R.  D.  Hitchcock. 

Hales  (.loB^')•  M.  A., "  the  CTer-memorable,"  b.  at  Bath, 
England,  Apr.,  1684 ;  was  entered  of  Corpus  Christi  College, 
Oxford,  1697 ;  became  a  fellow  of  Herton  1606,  of  Eton 
1613;  professor  of  Greek  at  Oxford  1612;  went  to  the 
Synod  of  Dart  1618,  and  was  then  converted  to  Arminian- 
ism;  canon  of  Windsor  1630;  was  an  irenic  or  latitudi- 
narian,  and  one  of  the  oldest  of  what  is  now  called  the 
Broad  Churoh  school,  hence  denounced  in  his  own  time  aa 
a  trimmer;  chiefly  remembered  for  his  Golden  Bemaine, 
written  in  a  quaint  and  vigorous  style,  but  hardly  worthy 
of  his  great  fame  for  learning  and  ability.  D.  in  great 
poverty  at  Eton  May  19,  1656. 

Hales  (William),  D.  D.,  an  Irish  divine  who  became 
fellow  of  Trinity,  Dublin,  in  1769 ;  professor  of  Oriental 
langoages  1782;  rector  of  Killeshandra  1787,  and  d.  Jan. 
30,  1831.  Among  his  scientific  works  are  .Sbnoniin  doctrina 
ratianali*  (1778),  Analytia  mquationnm  (1784),  Analytia 
Jluxionam  {1800),  Heiv  Analgtit  of  Chronology  (\BO»-U). 
Among  his  other  writings  are  Prophteiet  regarding  our 
Lord  (1708),  The  Holy  Trinity,  Primitive  Britiek  Gkurek 
(1819),  etc. 

Hale's  Location)  an  nninoorporated  tract  in  the 
White  Mountain  region  of  New  Hampshire,  is  in  Carroll 
CO.     It  contains  much  romantic  scenery.     Pop.  4. 

Hal^vy  (Jacques  Fra!)90I8  Elie  Frovkhtal),  b.  la 
Paris  May  27,  1799 ;  d.  at  Nice  Mar.  17,  1862.  He  was  of 
Jewish  parentage;  studied  suecesafully  at  the  Conaerva- 
toire,  and  was  a  favorite  pupil  of  Cherubini ;  waa  enabled 
to  spend  two  yean  in  Italy,  having  won  a  first  prise  for 
composition.  There  his  opera  Pygmalion  was  written; 
this  was  followed  by  others,  Phidia;  The  Artienn,  which 
bad  a  local  reputation.  The  opera  La  Jnire  waa  the  foun- 
dation of  his  fame;  it  waa  first  produced  in  1836.  Other 
well-known  works  are  The  Queen  of  Cypme,  Charlee  K/., 
The  Qiteen'e  Mutketeere,  The  Wandering  Jew,  The  Tempeet, 
Valentine  d'Aubigni,  and  The  Soreereee.  He  prodaced 
some  thirty  operas  in  all,  tragic  and  comic.  He  was  a 
talented  and  cultivated  composer,  painstaking  and  scholar- 
ly, but  without  the  gift  of  genius.  Ho  waa  a  writer  besides 
on  musical  topics.  Except  in  Paris,  HaUvy  is  little  known, 
though  once  he  was  highly  honored.  Louis  Philippe  and 
his  family  conferred  distinction  on  him  ;  be  was  made  "  pio- 
fesseur  de  bante  composition  "  at  the  Conservatoire,  member 
and  perpetnal  aeoretary  of  the  Academy  of 
Fine  Arts,  officer  of  the  Legion  of  Honor. 

0.  B.  FROTHINaRAIf. 

Hal^Tf  (L£om),  son  of  Jacques  Fromen- 
tal  Hal£vy,  b.  in  Paris  Jan.  14, 1832,  author 
of  many  works  on  literature,  philosophy,  his- 
tory, foreign  languages,  etc.  One  of  these 
works  appeared  with  the  remarkable  epi- 
graph:  "The  golden  age,  which  a  blindfold 
tradition  has  placed  behind  us,  ia  in  front  of 
ua."  His  pnncipal  hooka  are — Literary, 
Philosophical,  and  Industrial  Opiniona,  The 
Barcelona  Plague,  Summary  of  thf-  History  '        * 

of  the  Hebrews,  Summary  of  the  History  of 
French  Literature.   He  gave  also  many  playa 
to  different  Paria  theatres:    The  Spy,  Ciar 
Demetrius,  Indiana,  Beaumarchaie  a(  Madrid,  The  Oolden 
Broomelick,  Electro,  etc.  FiLix  AucAlONB. 


Hal^TT  (LcDOYic),  son  of  Jacques  Fromental  Hal£vy, 
b.  in  Paria  in  1834.  He  is  one  of  the  most  popular  authors 
of  light  plays  or  vaudevilles  of  the  French  stage.  He  has 
also  written  nearly  all  the  librettos  of  the  op£ra  boufiTo  com- 
poser, Offenbach.  Among  the  works  of  Hal^vy  the  follow- 
ing are  the  best  known :  Ba-ta-Clan,  Orphfe  aux  Enfere, 
Milella's  Key,  The  Brazilian,  La  Belle  Hillne,  Blue  Beard, 
Lu  Vie  Parisienne,  La  Grande  Dnchesse  de  Gfrolstein,  Famiy 
Lear,  The  Brigands,  Frou-frou.  In  many  of  his  plays  he 
had  the  collaboration  of  H.  Meilhac.    F£lix  Aucaiohe. 

Half  Cadence^  in  music,  the  name  sometimes  applied 
to  a  cadence  on  the  dominant,  otherwise  called  the  "imper- 
fect "  cadence,  as  contradistinguished  from  the  perfect  on  the 
tonic.  In  the  example  see  the  half  (or  imperfect)  cadence  at 
a,  and  the  perfect  at  6; 

o  b 


William  Staustox. 

Half  Moon,  post-tp.  of  Saratoga  cc,  N.  Y.,  extending 
fW>m  the  Hudson  to  the  Mohawk  River.  Many  thousand 
tons  of  moulding-snnd  are  annually  shipped  from  this  town^ 
which  is  traversed  by  the  Erie  Canal  and  the  Rensselaer 
and  Saratoga  R.  R.     Pop.  3093. 

Half  Moon,  post-tp.  of  Centre  co.,  Pa.    Pop.  698. 

Half  Moon  Bay,  poat-tp.  of  San  Mateo  co,,  Cal.  Pop. 
1665. 

Half  Note,  a  term  popularly,  tbongh  incorrectly,  used 
for  half  (on«  or  semitone,  such  aa  the  progression  from  B 
to  C,  or  from  F  to  F  sharp ;  also,  the  designation  of  a  minim, 
as  having  half  the  duration  of  a  semibreve,  the  latter  being 
regarded,  in  modem  music,  as  the  standard  of  time,  and 
hence  called  a  whole  note. 

Hal'ford  (Sir  Henry),  Bart.,  M.  D.,  b.  at  Leicester, 
England,  Oct.  2,  1766  (named  Vauohan  in  youth);  was 
educated  at  Rugby  and  Oxford ;  M.  A.  1778,  M.  D.  1791 ; 
settled  in  London  1794  ;  waa  made  a  baronet  1809;  took 
the  name  HALroBD  with  an  inherited  eatate  1815 ;  was  a 
conrt-physioian  throughout  nearly  all  his  prol^essional 
ooreer,  and  one  of  the  most  popular  physicians  in  London ; 
was  made  knight  commander  of  the  order  of  Qoelphs  1826. 
D.  in  London  Mar.  9,  1844.  Among  his  works  are  Eteaye 
and  Oratione  (1831),  The  Death  of  Some  Eminent  Person* 
(1835),  Jfugm  Metricsc  (1842). 

Half-pay  [Fr.  demi-solde],  the  money-allowance  made 
to  officers  of  armies  and  navies  when  not  engaged  in  active 
professional  duties.  Half-pay  ia  unknown  in  the  U.  S.  In 
the  Britiah  navy  half-pay  is  the  regular  stipend  of  every 
officer  except  when  afloat  or  performing  certain  specified 
duties.  In  the  British  army  naif-pay  is  ordinarily  given 
to  officers  temporarily  thrown  out  of  employment  by  sick- 
ness or  by  the  reduction  in  siie  of  the  corps  to  which  they 
belong.  There  are  also  some  officers  retired  upon  half-pay, 
but  as  a  rule  retired  officers  have  full  pay.  Half-pay  was 
first  granted  by  William  III.  in  1698. 

Hal'ibnrton  (Thomas  Chandler),  D.  C.  L.,b.  at  Wind- 
sor, Hants  CO.,  Nova  Scotia,  in  1797 ;  waa  educated  at  King's 
College,  Windsor,  and  after  studying  law  was  called  to  the 
bar  in  1820 ;  practised  for  a  number  of  years  in  Nova  Scotia, 
and  became  subsequently  judge  of  the  court  of  common  pleas. 
He  issued  1837  hia  work  entitled  The  Clockmaker,  or  Saying* 
and  Doings  of  Samuel  Slick  of  Slickville,  which  became  very 
popular  in  the  U.  S.  and  England ;  also  published  Trail*  of 
American  Aiimor  (1852)  and  other  worka.  D.  at  laleworth, 
England,  Aug.  27,  1866. 

Hal'ibnt,  the  Hippoglossu*  mlgari*,  a  large  flab  of  the 
family  Plearonectidee,  aometimea  found  to  weigh  more  than 


Halibut. 


600  pounds.    It  is  caught  on  both  tides  of  the  Atlantic, 
and  especially  on  the  Banks  of  Newfoundland  in  the  winter 
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ses«on.  Iti  fluh  ia  joitly  priied.  Iti  upper  aide  ia  dvk, 
its  lower  white,  the  eyea  being  Irath  upon  the  upper  aide, 
u  in  the  other  Plauroneotidae. 

Halicamas'sns  ('AXuimfiranit,  now  Boudroum),  a 
Greek  city  of  C&rio,  on  the  Ceramian  Quif,  waa  ooloniied 
from  TrtBiene,  and  onoe  helonged  to  the  Dorian  Hexapolia, 
but  afterwarda  became  the  great  centre  of  Poraian  influ- 
ence, and  fell  under  the  power  of  a  line  of  Carian  prinoee, 
vaasala  of  the  Peraiana,  of  whom  Hanaolna  waa  the  moat 
celebrated.  Though  Greek  in  language  and  culture,  it  waa 
Peraian  in  politica.  Alexander  waa  unable  to  take  ita  cit- 
adel, Salmacia,  but  deatroyed  the  reat  of  the  town.  It  never 
afterwarda  regained  ita  greatneaa.  The  village  of  £oit- 
droum  oocnpiea  ita  aite,  and  recent  exoavationa  have  revealed 
abundant  relica  of  ita  former  aplendor.  Boudroum  haa  an 
outer  and  an  inner  harbor;  lat.  37°  3'  21"  N.,  Ion.  37°  2i' 
18"  B. 


Hal'ifas,  town  of  Bngland,  in  the  eounty  of  York,  on 
the  Uebble.  It  ia  a  flonriahing  and  rapidly  growing  town 
of  very  large  manufacturing  intereata.  Ita  earpet-worka 
are  the  largeat  in  the  world,  and  ita  maaufactarea  of  wool- 
len and  worated  rank  next  to  thoae  of  Leeda  and  Bradford. 
Pop.  85,124. 

Halifax^  ooonty  of  Nova  Scotia,  bounded  on  the  S.  E.  by 
the  Atlantic.  Ita  aurfaee  ia  broken,  and  in  part  not  very 
productive.  Ita  eoaat  ia  broken  by  deep  baya  and  har- 
Dora,  and  ia  aheltered  by  nnmeroua  amall  lalanda.  Orca  of 
gold  and  lead  are  among  the  minerala  found.  Shipbuild- 
ing, commerce,  and  the  fiaherica  are  important  induatriea.  It 
ia  interaected  by  the  Intercolonial  Railway.  Cap.  Halifax. 
Pop.  &8,«e3. 

Halifax,  the  metropolia  of  Nova  Scotia,  and  the  prin- 
eipal  naval  atation  and  araenal  held  by  England  in  British 
America,  waa  founded  by  Gov.  Cornwallia  in  1749.     It  is 


New  Provincial  Building. 


beaatifally  situated  on  the  W.  aide  of  Chebuoto  Bay,  one 
of  the  beat  harbora  in  the  world.  Commanded  by  a  hill 
on  which  is  a  strong  fort,  the  town  ia  protected  aeaward 
by  many  batterioa  armed  with  gona  of  the  neweat  pattern 
and  heaviest  calibre.  The  garrison  consists  at  present  of 
two  rcgimenta  of  foot,  aeveral  oompaniea  of  artillery  and 
engineera,  while  the  local  forces  are  in  a  very  oflloient  state. 
The  principal  atroeta  are  laid  out  parallel  with  the  water, 
crossed  by  others  at  right  angles  ;  they  are  wide  and  com- 
modious, with  aidewalka  having  heavy  granite  curbinga 
and  crossings.  As  uaual  with  all  towna  on  the  aeaboard  of 
British  North  America,  the  houaea  wereconatructed  of  wood, 
though,  in  consequence  of  repeated  and  disaatroua  fires, 
these  have  been  in  a  great  measure  replaced  by  really  beau- 
tiful buildings  of  stone  or  brick.  Many  of  the  stores  and 
public  edifices  may  vie  in  external  appearance  with  any 
on  this  continent.  The  salubrity  of  the  air — devoid  in  sum- 
mer of  the  relaxing  cfTeots  of  extreme  heat,  tempered  by 
bracing  winds  from  the  ocean;  the  beautiful  drives  into  the 
surrounding  country ;  the  well-known  hospitality  of  its  citi- 
sens ;  its  easy  accessibility  by  means  of  the  Intercolonial 


Railway,  render  it  one  of  the  most  desirable  of  watering- 
places  ;  and  there  are  several  hotels  which,  without  mueh 
pretension,  are  really  comfortable,  net  to  say  luxurious. 
Halifax  ia  aupplied  with  pure  water  from  twe  beantifiil 
lakoa  a  few  milea  diatant,  bronght  in  pipes  twenty  inches 
in  diameter,  ample  for  a  population  of  100,000.  The  fire 
department  is  in  a  most  efficient  state,  served  by  three 
ateam  and  aeveral  hand  engines,  and  the  pressure  from  the 
lakes  is  such  that,  by  means  of  hose,  the  water  can  be  thrown 
in  heavy  streama  to  a  considerable  height  in  any  part  of  the 
city.  There  are  26  places  of  worahip,  4  convents,  a  Pres- 
byterian theological  school,  2  public  libraries,  1  university 
and  2  colleges,  1  grammar  school,  17  public  schools,  and 
many  private  seminaries,  attended  by  nearly  7000  pupils; 
the  public  schools  are  free  to  all,  and  compare  very  favor- 
ably with  similareetabliahments  elsewhere.  There  are  three 
orphans'  homes,  an  aavlnm  for  the  poor,  one  for  the  blind, 
and  one  for  the  deaf  and  dumb,  all  of  which  are  in  auceesa- 
ful  working  order  and  ore  generously  sustained.  The  C 
daily  and  4  weekly  papers  have  a  large  circulation.  Four 
breweries,  2  sl«am-bakeries,  a  carriage  and  skate  factory. 
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Ibandriu,  ettmbHghinmita  for  msehinery,  for  oanning  lob- 
■tan  and  flab,  tobaeeo,  piano,  and  furnitora  mannfaetoriei, 
and  an  extauive  gaaworks  hare  bean  for  some  yeara  in  ao- 
tlra  operation,  and  command  exteniiva  bnsinea*,  wbile  7 
banki  possan  ample  capital.  Halifax  oarriea  on  an  inoreaa- 
ing  trade,  particularly  with  the  Weit  Indiea.  The  export! 
are  Bah  and  lumber  in  very  large  qnaatitiet.  The  ntnm 
oargoea  coniiat  of  ingar,  molaaaes,  rum,  and  other  Weet 
Indian  prodnoe,  while  from  England  and  the  U.  S.  are  im- 
ported all  kinda  of  manufaotured  gooda.  Imports  fpr  the 
year  ending  Dee.  31, 1873,  <«,116,7I>8;  exporta,  $4,120,155; 
dutiea  oolleoted,  $1,044,470.  Pop.  2V,582.  It  baa  an  An- 
glican biabop  and  a  Roman  Catholio  atehbishop.  Lat.  44° 
89'  4J"  ».,  Ion.  83°  36'  30"  W.  J.  R.  Willm. 

Halifax,  county  in  the  N.  N.  E.  of  North  Carolina. 
Area,  680  aquare  milea.  The  Roanoke  Rirer  ia  ita  X.  B. 
boundary.  It  ia  intereeeted  by  the  Wilmington  and  Wel- 
don  R.  R.  The  chief  prodacta  are  cotton,  com,  and  awine. 
Cap.  Halifax.    Fop.  20,408. 

Halifax,  county  of  Virginia,  bounded  B.  by  North 
Carolina.  Area,  960  aquare  milea.  It  ia  bounded  N.  S.  by 
the  Roanoke  Rirer,  and  ia  traversed  by  the  Richmond  and 
Danville  R.  R.  It  has  a  fertile  aoil,  producing  grain  and 
large  amounta  of  tobaoco.  Plumbago  la  found.  Cap.  Hal- 
ifax Court-honse.     Pop.  27,828. 

Halifax,  poat-tp.  of  Plymouth  oo.,  Hasa.,  on  the  Old 
Colony  R.  R.,  28  milea  S.  B.  of  Boaton.     Pop.  619. 

Halifax,  poat-r.,  county-seat  of  Halifax  oo.,  N.  C,  on 
the  Wilmington  and  Weldon  R.  R.,  8  milea  S.  of  Weldon, 
and  on  the  W.  bank  of  the  navigable  Roanoke  Rirer.  It 
ia  finely  aitnated,  and  has  a  good  trade.     Pop.  429. 

Halifax,  tp.  and  poat-r.  of  Dauphin  eo..  Pa.,  on  the 
Northern  Central  R.  R.,  20  milea  N.  of  Harriabarg,  and  on 
the  B.  bank  of  the  Snaquehonna.     Pop.  568 ;  of  tp.  1905. 

HalifitX,  poat-tp.  of  Windham  oo.,  Vt.,  on  the  MasM- 
ehnaetts  line,  and  15  milea  W.  of  Brattleborough.  It  has 
manufactures  of  lumber,  maple-augar,  leather,  chair-atnif, 
and  other  artielea.    Pop.  1029. 

Halifax  (Charles  flioataKn«)>  Eabl  or,  b.  Apr.  16, 
1661,  at  Horton,  Northamptonahire,  and  educated  at  Cam- 
bridge. He  entered  the  House  of  Commons  aa  member  for 
Maiden  during  the  Convention  Parliament,  and  waa  ap- 
pointed a  commissioner  of  the  treaaury  in  1692,  and  ftrat 
lord  of  the  treaaury  in  1698.  His  two  most  famous  meaa- 
nrea  were  the  foundation  of  the  English  national  debt  in 
1694  and  the  establishment  of  the  Bank  of  England  in 
1695,  both  of  which  plana  were  devised  with  great  insight 
and  carried  out  with  immense  success.  In  1699  he  was 
made  Baron  Halifax,  but  in  1701,  and  again  in  170S,  he 
was  impeached  by  the  House  of  Commons,  and  escaped 
only  by  the  protection  of  the  House  of  Lorda.  During  the 
reign  of  Queen  Anne  he  was  without  offloe,  but  he  took 
part  very  actively  ia  the  negotiations  far  the  union  between 
Dootland  and  England  and  for  the  ancoession  of  the  House  of 
Brunswiek.  On  the  accession  of  Oeorge  I.  he  waa  made 
premier,  earl  of  Halifax,  knight  of  the  Oarter,  eto.,  but  d. 
soon  after  (Hay  19,  1715).  His  personal  character  waa 
mean  and  probably  diahoneat,  a  mixture  of  baaenesa  and 
arrogance,  but  hia  talenta  and  his  taste  were  superior.  In 
his  youth  he  bad  dabbled  a  little  in  literature,  and  when 
be  came  into  power  he  patronised  authors  and  artists. 

Halifax  (Georse  Sarille),  Habqitis  or,  b.  in  1630  ;  d. 
In  1696.  During  three  reigns  he  held  the  highest  offices 
and  played  a  most  conspicuous  part  in  polities.  In  1668 
be  was  made  Baron  Savilla  and  Visoonnt  Halifax  for  his 
participation  in  the  Restoration,  and  in  1680  it  was  due  to 
Bis  eloquence  that  the  House  of  Lords  rejected  the  bill 
excluding  the  dnke  of  York  from  the  sueoession.  Never- 
theless, it  was  ho  who  presented  the  crown  to  William  and 
Mary  on  their  acceeslon,  and  he  was  for  several  years  their 
prime  minister ;  when  he  retired  he  entered  into  negoti- 
ations with  the  Jaoobites.  His  party  was  oontemptoously 
called  the  Trimmen,  which  name,  however,  he  adopted  and 
defended.  He  wrote  Chataettr  of  a  Trimwur,  Anatomg  of 
OM  Equiralent,  Maximi  of  State,  eta. 

Halifax  Conrt-hoose,  post-v.,  cap.  of  Halifax  eo., 
Ta.,  on  the  Banister  River,  6  miles  (h>m  S.  Boston.  It 
has  3  ohnrohes,  1  newspaper,  a  good  water-power,  grist  and 
flouring-mills,  and  some  stores.  Tobaoco  is  the  chief  crop 
of  the  surrounding  country.    Pop.  about  600. 

P.  H.  Carpextcr,  Ed.  "  The  Halttax  Record." 

Halifax  Rirer,  in  Volusia  CO.,  Fla.,  is  a  salt-water 
tidal  channel,  running  X.  30  miles.  It  is  1  mile  wide 
throngbont,  and  communicates  with  the  sea  through  Moa- 
qnito  Inlet.    It  ia  sometimes  called  Mosquito  North  La- 

gM>n.      It  is  continuous    southward   with    Hillsborough 
iver.    It  ia  navigable,  and  abounda  in  fish  and  oyaters. 
Iti  W,  b«nk  is  a  mass  of  oyster-shells. 


Halite.    See  Rock-Salt. 

Hall,  at  the  English  universities  of  Oxford  and  Cam- 
bridge, an  institution  differing  from  a  college  chiefly  in 
being  unendowed,  or  nearly  so,  and  in  having  no  corporate 
existence.  In  former  times  the  halls  were  very  numerous, 
Oxford  alone  having  bad  at  one  time  over  500,  according 
to  Anthony  ft  Wood.  At  present  they  are  few  at  either 
university ;  and  in  1874,  Magdalen  Hall,  Oxford,  was  ab- 
sorbed by  (the  restored)  Hertford  College.  It  is,  however, 
allowable  for  any  M.  A.  to  open  a  new  hall,  but  the  few 
that  have  been  recently  instituted  on  this  plan  have  been, 
on  the  whole,  unsuccessful. 

Hall,  town  of  Austria,  in  the  province  of  Tyrol,  10 
miles  from  Innspruck,  and  on  the  Inn,  has  many  good  edu- 
cational and  benevolent  institutions,  and  large  manufac- 
tures of  salt  and  chemicals.     Pop.  5022. 

Hall,  town  of  WUrtemberg,  on  both  sides  of  the  Kocher. 
It  is  a  picturesquely  situated  town,  with  large  salt-works 
and  sugar-reftneriea.     Pop.  7793. 

Hall,  county  in  the  N.  E.  of  Georgia.  Area,  540  square 
miles.  It  has  rich  mineral  wealth,  gold,  ailver,  and  lead, 
and  several  diamonda,  rubiea,  and  other  rare  precious 
stones  have  been  found.  Com  and  tobacco  are  staple  prod- 
ucts. The  oounty  is  traversed  by  the  Atlanta  and  Rich- 
mond R.  R.     Cap.  Oainesville.     Pop.  9607. 

Hall,  county  of  E.  Central  Nebraska,  bounded  S.  by 
the  Platte  River,  and  intersected  by  the  Union  Paoiflc  R.  R. 
Area,  414  square  miles.  The  interval-lands  are  very  pro- 
ductive; the  higher  lands  need  irrigation,  bnt  afford  good 
pasturage.    Cap.  Grand  Island.    Pop.  1067. 

Hall,  tp.  of  Bureau  eo.,  HI.    Pop.  1059. 

Hall,  tp.  of  Dubois  CO.,  Ind.    Pop.  2046. 

Hall,  tp.  of  Gates  eo.,  N.  C.    Pop.  778. 

Hall,  tp.  of  Anderson  CO.,  S.  C.    Pop.  1240. 

Hall  (Basil),  F.  R.  8.,  F.  R.  S.  E.,  b.  in  Edinburgh, 
Scotland,  1788;  entered  the  royal  navy  1802;  become  post- 
eaptun  1817  ;  d.  in  the  insane  hospital  at  Haslar,  near  Qos- 
port,  Sept.  11,  1844.  His  principal  works  are  A  Voyage 
to  the  Weat  Coaat  of  Corea  and  ike  Great  Loo-Choo  leland 
(1818) ;  Extraett  from  a  Journal  (written  on  the  Pacific 
coast  of  America,  pub.  in  Co»ttable^»  Mitcetlany) ;  TraveU 
I'a  Iforth  Amer^'ca  (3  vols.,  1829,  a  work  which  excited  no 
small  indignation  in  the  U.  6.) ;  fragments  of  Voyagei  (9 
vols.,  1831-40,  his  best  work),  and  several  other  volumes 
of  travels. 

Hall  (Charles  Fraxcis)  was  b.  in  1821  at  Rochester, 
N.  H. ;  became  a  blacksmith,  but  removed  to  Cincinnati, 
where  he  was  a  stationer  and  Journalist.  He  for  a  time 
paid  great  attention  to  the  anbject  of  caloric  engines.  He 
afterwarda  became  deeply  interested  in  the  fate  of  Sir  John 
Franklin,  and  in  1860  sailed  from  New  London  in  the  ship 
George  Henry,  Capt.  James  Bnddington,  the  expedition 
being  fitted  out  chiefly  at  the  expense  of  Henry  Orinnell 
of  New  York.  Hall  remained  two  years  with  the  Esqui- 
maux, and  in  1862  returned.  He  published  his  Arctic  St- 
c*arekt»  in  1864,  and  soon  sailed  again  for  the  N.  in  the 
Monlieello,  Cant.  James  Bnddington,  again  at  the  expense 
of  Mr.  GrinneU.  He  remained  in  the  polar  regions  until 
1869,  when  be  returned,  bringing  many  undoubted  relies 
of  the  Franklin  party.  In  1871  he  sailed  on  his  third  ex- 
pedition in  the  steamer  Polaris,  fitted  up  by  the  U.  S.  gov- 
ernment for  polar  exploration.  Capt.  Hall  d.  Oct.  10, 1871, 
in  Greenland,  and  after  great  privations  and  many  dan- 

fera  the  Polaris  waa  abandoned,  a  portion  of  her  crew  nn- 
er  Capt.  Tyson  having  drifted  away  on  floating  ice,  from 
which  they  were  rescued  by  the  steamer  Tigress  Apr.  30, 
1873,  after  floating  195  days.  The  remainder  of  the  crew 
constraoted  boats,  put  to  sea,  and  were  picked  up  June  23, 
1873,  by  a  whaler,  and  carried  to  Dundee,  Scotland. 

Hall  (Rev.  Charles  H.),b.  in  North  Carolina  Apr.  18, 
1831;  d.  in  Virginia  Aug.  22, 1872.  He  graduated  with 
high  distinction  at  Randolph-Maoon  College,  and  Joined 
the  Virginia  conference  of  the  Methodist  Episcopal  Cbnrch, 
South  in  1853.  He  was  rarely  gifted  as  a  preacher,  and 
ocoupied  high  positions  in  Virginia,  and  for  three  years 
was  pastor  of  Trinity  church,  Baltimore.  T.  0.  Summers. 

Hall  (Charles  Hbitrt),  D.  D.,  b.  at  Augusta,  Oa.,  Nov. 
5,  1820;  studied  at  Phillips  Academy,  Andover,  Mass.,  and 
graduated  at  Yale  in  1842 ;  entered  the  Protestant  Epia- 
eopal  minlatry.  Author  of  (7(>iRiiira(ariu  on  (A<  (reurpe/* 
(2  vols.),  Prolettant  Situalitm,  Spiita  Ckritti.  Received 
the  degree  of  D.  D.  from  Hobart  and  Columbia  colleges. 

Hall  (DoHixioK  Acocstinb),  b.  in  South  Carolina  in 
1765 ;  became  U.  S.  judge  of  the  State  of  Louisiana  afler 
its  admission  into  the  Union  in  1812 ;  is  prominent  as  being 
interested  with  Gen.  Jackson  in  a  violent  controversy  1816. 
D.  at  New  Orleans,  La.,  Deo.  19, 1820. 
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Hall  (Frkdkrick),  M.  D.,  LL.D.,  b.  at  OnOon,  Vt, 

1780;  gmduatad  at  Dartmoatb  1803;  wu  a  tutor  there 
1804-05;  tutor  in  Middlebarjr  College  1S05-OA;  profeisor 
of  natural  philoiophv  and  msthematio  1306-24;  held  the 
chemical  profeuorship  in  Trinity  College,  Conn.,  and  Col- 
umbian College,  D.  C.,  and  the  presidency  of  MU  Hope 
College,  Md.     D.  at  Peru,  III.,  July  27, 1843. 

Hall  (Oordon),  one  of  the  first  minionariee  of  the  A.  B. 
C.  F.  H.,  va*  b.  in  Tolland,  Hampden  co.,  Maaa.,  Apr.  8, 
1784,  and  graduated  at  Williams  College  in  1808  with  the 
flrat  honors.  He  studied  theology  at  Andovor;  was  or- 
dained, and  set  apart  to  the  foreign  missionary  work  with 
his  brethren  and  ooUeagnes,  Messrs.  Nott,  Rice,  JadsoD, 
and  Newell,  Feb.  6,  1812,  at  Salem,  and  in  the  same 
month  sailed  on  hi*  mission  to  India.  He  reached  Cal- 
cutta in  August  of  the  same  year,  but  the  Bast  India  Co. 
refused  to  allow  him  and  his  fellow-missionaries  to  remain. 
After  having  been  subjected  to  the  greatest  embarrassments 
through  the  arbitrary  measures  of  the  gorernment,  during 
all  of  which  he  nerer  lost  his  self-possession  and  dignity, 
he  succeeded  in  getting  a  foothold  in  Bombay,  where  he 
labored  for  thirteen  years  with  absorbing  devotion  and 
great  success.  S.  of  cholera  Mar.  20, 1828.  He  published 
several  tracts  and  volumes  on  the  missionary  work,  and  re- 
vised the  Mahratta  New  Testament 

Hall  (GoBDOti),  D.  D.,  b.  at  Bombay,  India,  Nov.  4, 182.1 ; 
graduated  at  Yale  College  in  1843,  and  at  Vale  Divinity 
School  in  1847;  was  a  tutor  in  Yale  College  1849-48;  was 
ordained  at  Wilton,  Conn.,  in  1848,  and  in  1852  became 
pastor  of  the  Edwards  church  (Congregational)  in  North- 
ampton, Mass. 

Hall  (HrLARD),  LL.D.,  was  b.  at  Bennington,  Vt.,  Joly 
20,  1795,  the  son  of  a  farmer.  He  was  admitted  to  the  bar 
in  1819;  served  in  the  Vermont  legislature,  and  became 
State's  attorney;  was  a  member  of  Congress  1833-43;  a 
judge  of  the  snpremo  court  of  Vermont  four  years ;  second 
comptroller  of  the  U.  S.  treasury  1850 ;  land  commissioner 
of  California  1851-54;  governor  of  Vermont  1858-80. 
Published  Hitlory  of  Vermont  (18G8),  and  has  held  various 
prominent  offices. 

Hall  (Jahks),  b.  at  Philadelphia  Aug.  IS,  1793;  served 
1812-18  in  the  army  on  duty  on  the  northern  frontier,  and 
in  the  expedition  of  Decatur  against  Algiers ;  became  in 
1820  a  lawyer  and  editor  at  Bhawneetown,  HI.;  was  four 
years  public  prosecutor,  and  three  years  judge  of  a  State 
circuit  court;  removed  to  Vandalia;  was  four  years  State 
treasurer,  and  was  also  a  successful  lawyer  and  editor 
there;  went  in  1833  to  Cinoinnati,  where  he  edited  the 
Wflern  Monthly  Magaxine  1833-37 ;  was  a  bank  president 
1853-65.  D.  at  Cinoinnati  July  5,  1868.  Author  of  Zet- 
(er»  from  the  Wat  (1829),  Legendt  of  lie  IKmi  (1832),  rka 
Soldier't  Bride,  etc.  (1832),  The  Harpe't  Head  (1833),  Tale* 
of  the  Border  (1836),  >Sila«t»rtc»  of  the  Wet  (1836),  Life  of 
W.  H.  Harrieon  (1836),  Bietory  of  the  Indian  Tribee  (3 
folio  vols.,  18.'?8,  written  jointly  with  T.  L.  McKenny; 
original  price  $120),  Notee  on  the  Weetem  Statem  (1839), 
The  WildemeM  and  the  Warpath  (1845),  Life  of  Thomae 
Potey  (1846),  Romance  of  Weetem  Hietory  (1857),  Work* 
(4  vols.,  1853-56). 

Hall  (Jambs),  LL.D.,  b.  at  Hingham,  Mass.,  Sept.  12, 
1811;  studied  under  Amos  Eaton  in  the  Polytechnic  Insti- 
tute of  Troy,  N.  Y.,  1831-36;  became  in  1837  one  of  the 
Slate  geologists  of  New  York,  and  in  1843  was  appointed 
State  palssontologist,  a  position  which  he  holds  in  1875; 
has  long  been  professor  of  geology  in  the  Polytechnic  In- 
stitute of  Troy,  N.  Y,  Among  bis  published  works  are 
annual  reports  (1838-41)  upon  the  State  geological  sur- 
vey ;  a  volume  (1843)  of  the  Natural  Hintory  of  Nea  Yorkf 
published  by  the  Slate;  five  large  volumes  (1847-75)  upon 
the  Palmontology  of  iVew  York  (to  be  finished  in  7  vols.), 
besides  many  papers,  reports,  etc.  upon  geology  (dynamical 
and  descriptive)  and  palssontology.  He  was  appointed  in 
1855  Slate  geologist  of  Iowa,  and  afterwards  served  upon 
the  State  survey  of  Wisconsin,  and  has  done  much  work 
apon  the  U.  S.  surveys  in  the  far  West.  Is  a  member  of 
many  learned  societies  at  home  and  abroad. 

Hall  (James  Crowbill),  M.  D.,  was  b.  in  Alexandria, 
Va.,  .Tan.  10,  1805:  graduated  M.  D.  in  the  University  of 
Pennsylvania  1827,  and  opened  an  office  next  year  in 
Washington,  D.  C.  In  1832  he  was  elected  professor  of 
surgery  in  the  Columbian  Medical  College.  He  has  not 
written  much  professionally,  bat  has  long  held  connection 
with  the  charitable  institutions  of  the  district,  of  which 
he  is  one  of  the  leading  practitioners.        Paul  F.  Fri:. 

Hall  (John),  D.D.,  of  Scottish  descent,  b.  in  the  county 
of  Armagh,  Ireland,  July  31, 1829  ;  entered  Belfast  College 
at  the  age  of  thirteen;  repeatedly  won  the  Hebrew  prize; 
was  licensed  to  preach  in  1849,  going  as  a  missionary  into 
the  W.  of  Ireland;   in  1852  became  pastor  of  the  First 


Presbyterian  church  in  Armagh,  and  in  1868  was  called  to 
the  church  of  St.  Mary's  Abbey,  now  Rutland  Square,  in 
Dublin.  By  royal  appointment  be  was  commissioner  of 
education  for  Ireland.  In  1867  he  came  as  a  delegate  from 
the  Presbyterian  Church  in  Ireland  to  the  Presbyterian 
churches  in  the  U.  S.,  and  soon  after  returning  to  his 
native  land  was  summoned  by  cable  telegram  to  take  charge 
of  the  Fifth  Avenue  (19th  street)  Presbyterian  church  in 
New  York,  over  which  he  was  installed  Nov.  3,  1867.  In 
1875  a  splendid  church  edifice  was  erected  for  him  on  the 
comer  of  Fifth  Avenue  and  55th  street.  As  a  clergyman 
he  magnifies  his  office  and  emphasises  the  great  facts  and 
doctrines  of  the  gospel.  His  habit  is  carefully  to  write  bis 
sermon,  and  then  leave  the  manuscript  behind  him.  He 
has  published  Family  Prayert  for  Four  Weeks  (1S68), 
Papere  for  Home  Beading  (1871),  Queitione  of  the  Day 
(1873),  and  ffo<f«  ITord  throvgh  Preaching  (1875).  This 
last  volume  comprises  the  lectures  on  the  Lyman  Beecher 
foundation  delivered  before  the  students  in  the  theological 
department  of  Yale  College.  R.  D.  Hitchcock. 

Hall  (JoRN  E.),  brother  of  James  (1793-1868),  b.  1783; 
was  educated  at  Princeton,  N.  J. ;  became  in  1805  a  lawyer 
of  Baltimore,  and  soon  was  made  professor  of  rhetoric,  etc. 
in  the  University  of  Maryland ;  was  a  Federalist ;  edited 
the  Am.  Law  Journal  1808-17 ;  the  Portfolio,  Philadelphia, 
1816-27;  the  Philadelphia  Souvenir  1R27.  .\uthor  of  Jfe- 
moire  of  Auacreon,  Memoirt  of  Mminent  Peraone  (1827), 
Practice  and  Juriediciion  of  the  Court  of  Admiralty  (1809), 
etc.     D.  June  II,  1829. 

Hall  (JosErn),  D.  D.,  "the  Christian  Seneca,"  b.  at 
Ashby-de-Ia-Zottoh,  Leicestershire,  July  1, 1574;  became 
a  fellow  of  Emmanuel  College,  Cambridge,  1595  ;  dean  of 
Woroester  1617;  went  in  1618  to  the  Synod  of  Dort;  was 
consecrated  bishop  of  Exeter  1627;  translated  to  Norwieh 
1641 ;  was  imprisoned  for  six  monUis  in  the  Tower  by  the 
Puritans  1642;  and  d.  at  Heighham,  Norfolk,  Sept.  8, 
1656.  He  was  a  man  of  great  wisdom,  piety,  and  modera- 
tion. His  principal  works  are  Mundua  alter  et  idem  (1607), 
Contemplatione  (1612-15,  on  the  Old  and  New  Testaments), 
Virgidemiarum  Liber  (1597-98,  a  collection  of  satires), 
Epietla  (1608-11),  Explication  of  Hard  Terte  (1633-34), 
Chrietian  Meditatione  (1640),  one  of  his  best  works;  also 
an  autobiography  and  other  writings. 

Hall  (Dr.  Lyham),  a  signer  of  the  Declaration  of  Inde- 

fteodenoe,  b.  in  Connecticut  1725,  graduated  at  Yale  Col- 
ego  1747 ;  settled  near  Sunbury,  Ga.,  in  1752 ;  was  elected 
a  delegate,  and  then  a  member,  to  Congress  from  Georgia 
1775-79,  and  in  1783  made  governor  of  that  State.  He 
was  in  person  toll  and  well-proporiioned,  with  easy  man- 
ners and  dignified  deportment,  and  by  nature  was  of  a  warm 
and  enthusiastic  disposition.  D.  in  Burke  eo.,  Oa.,  Oct. 
19,  1790.  Paul  F.  Etb. 

Hall  (Marshall),  M.  O.,  b.at  Basford,  Notts,  in  1790; 
passed  M.  D.  at  Bdinbnrgh  in  1812 ;  studied  on  the  Conti- 
nent; settled  at  Nottingham  in  1815,  and  attained  a  large 
practice,  and  removed  in  1826  to  London.  D.  at  Brighton 
Aug.  11,  1857.  Dr.  Hall's  observations  in  elinical  medi- 
cine and  the  physiology  of  the  nervous  system,  and  his 
well-known  method  for  the  restoration  of  asphyxiated 
patients,  placed  him  in  the  front  rank  of  the  medical  men 
of  the  present  century.  Author  of  Diagnoei*  (1817) ;  Med- 
ical Ettaye  {182i);  The  Circulation  of  the  Blood  (1831); 
The  NereoHt  Sytteni  (1836) ;  Theoiy  and  Practice  of  Medi- 
cine (1837);  Theory  of  Convultice  Diteaeee  (1848);  and 
various  scientific  and  other  papers. 

Hall  (Natbakirl),  b.  in  Hedford,  Mass.,  Aug.  13, 1805 ; 

was  destined  for  a  business-life ;  entered  a  store  in  Boston 
at  the  age  of  sixteen,  then  an  insurance  office  as  secretary ; 
at  twenty-four  devoted  two  years  to  preparation  for  ^e 
stndy  of  divinity ;  entered  the  school  at  Cambridge  1831 ; 
graduated  in  1834  and  was  ordained  Unitarian  minister  of 
the  First  parish  in  Dorchester  1835.  Mr.  Hall  was  the  au- 
thor of  about  thirty  published  discourses.  He  was  an  ear- 
nest abolitionist,  a  warm  philanthropist,  a  broad  thinker, 
and  a  devoted  pastor.  He  received  from  Harvard  College 
the  honorary  degree  of  A.  M.     D.  Oct.  19, 1875. 

0.  B.  Fbothixgham. 

Hall  (Natrax  K.)  was  b.  at  Maroellus,  Onondaga  eo., 
N.  Y.,  Mar.  28,  1810 ;  studied  law  with  Millard  Fillmore, 
and  in  1832  became  his  partner  at  Buffalo,  N.  Y.;  held  va- 
rious important  State  offices;  was  a  member  of  Congress 
1847-49;  U.  S.  postmaster-general  1650-54;  and  a  judge 
of  the  U.  S.  district  court  for  Western  New  York.  D.  Mar. 
2, 1874. 

Hall  (Rev.  Newman),  LL.B.,  b.  in  1816;  graduated 
B.  A.  and  LL.B.  at  the  University  of  London,  winning  a 
law-scholarship  ;  was  1842-54  a  Congregational  pastor  in 
Hull,  and  in  1854  beoame  minister  of  Surrey  chapel,  Black- 
friars'  road,  London ;  after  the  war  of  1861-65  visited  tli^ 
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V.  8.  for  the  purpose  of  allsying  the  popular  bittemen 
towards  Ore»t  Britain  ;  author  of  Homeaard  Bound,  Nota 
tf  a  Jountey  from  Liverpool  to  St,  Louit,  Pilgrim  Songty 
and  other  works. 

Hall  (Robert),  H.  A.,  b.  at  Amsby,  Leicestershire,  Bng- 
land,  Ma;  2,  1764,  the  son  of  a  Baptist  preacher,  was  dis- 
tinguished in  childhood  for  precocity  of  intellect;  was  edu- 
cated at  the  Bristol  College  and  at  King's  College,  Aber- 
deen, where  he  passed  M.  A.  with  first  honors  1784.  He 
served  as  a  tutor  in  the  Bristol  Academy,  and  was  also 
assistant  pastor  of  the  Broadmead  Baptist  chapel ;  took  a 
pastorale  at  Cambridj^e  1791 ;  was  several  times  between 
1804  and  1807  temporarilj  insane  by  reason  of  his  severe 
sufierings,  for  he  had  a  large  renal  calculus ;  was  pastor  of 
a  church  in  Leicester  1807-26  j  and  then  again  pastor  of 
the  Broadmead  chapel,  Bristol,  until  his  death,  Feb.  21, 
1831.  Mr.  Hall  was  one  of  the  first  of  English  preachers, 
a  man  of  thorough  sincerity,  broad  and  generous  prinei- 

ftles,  and  active  charity.  He  published  political  tracts  of 
iberal  tendencies;  opposed  Sociniauism  and  the  so-called 
close  communion ;  and  published  many  sermons,  reviews, 
lectures,  etc.  His  Work;  with  a  memoir  by  Olihthus 
Oresory,  were  published  in  6  vols.,  1831-33. 

Hall  (Saxubl  Carter),  b.  at  Topsham,  Devonshire,  in 
1800  ;  studied  law  and  entered  upon  his  literary  career  as 
a  parliamentary  reporter  for  the  London  7Vm«.  In  1824 
he  established  the  A  mnlet,  an  illustrated  annual,  and  has 
since  edited  many  illustrated  books;  as,  for  instance,  Book 
of  Qemt,  Britith  Ballad;  Baronial  HalU,  Ireland,  etc. 
He  has  be«n  the  editor  of  the  London  Art  Journal  since 
1839.   His  Trialt  of  Sir  Jaeper  (1873),  a  temperance  poem, 

f roved  very  popular. — In  1824  hejnarried  Axna  Maria 
lELDiKO,  b.  at  Dublin  in  1803,  who,  besides  assisting  him 
in  many  of  his  literary  undertakings,  has  achieved  a  lite- 
rary name  of  her  own  by  her  Sketches  of  frith  Character 
(1828),  Lights  and  Shadow  of  Iriek  Character  (1838), 
Sloriet  of  frith  Peatantry  (1840),  The  Bneeaneer  (1832), 
Uncle  Iforace  (1838),  etc.  She  has  also  written  two 
dramas — The  French  Refugee  and  The  Qrovet  of  Blarney. 

Hall  (Sakhei.  Bead)  was  b.  at  Croydon,  N.  H.,  Oct. 
S7,  1793 ;  began  in  1814  to  teach  at  Rnmford,  Me.,  and  in 
1822  at  Fitchbnrg,  Mass.  From  1823  to  1830,  at  Concord, 
Vt.,  where  he  was  a  Congregational  missionary,  ho  con- 
ducted a  school  for  teachers,  founded  by  himself,  the  first 
school  of  the  kind  in  the  U.  S.  In  1827  he  assisted  in  or- 
ganising the  American  Institute  of  Instruction.  In  1830 
he  became  principal  of  the  English  department  of  Phillips 
Academy ,  Andorer ;  taught  in  a  teachers'  seminary  at  Ply- 
mouth, N.  H.,  1837-40;  at  Craftsbnry,  Vt.,  1840-46;  and 
afterwards  removed  to  Bennington,  Vt.  He  has  published 
several  works,  ohiefly  educational. 

Hall  (Willard)  was  b.  at  Westford,  Mass.,  Deo.  24, 
1780,  >nd  graduated  at  Harvard  in  1799.  In  1803  he  was 
admitted  to  the  New  Hampshire  bar,  but  soon  removed  to 
Dover,  Del.;  was  secretary  of  state  for  Delaware  1811-14, 
and  again  in  1821 ;  was  a  member  of  Congress  1817-21 ; 
and  in  1823  became  U.  S.  district  judge  for  Delaware.  He 
also  held  other  prominent  pnblio  oflloes.  In  182V  be  pub- 
Ushod  the  revised  statutes  of  the  State.     D.  May  10, 1876. 

Hall  (WiLLiAK  W.),  M.  D.,  b.  at  Paris,  Ky.,  in  1810; 
graduated  at  Centre  College  1830,  and  took  his  medical 
degree  at  Transylvania  University  1836 ;  practised  medi- 
cine fifteen  years  in  the  South;  removed  to  New  York; 
began  in  1854  to  publish  JfalVt  Journal  of  Health,  which 
has  had  a  wide  circnlatioo.  Anther  of  Health  by  Oood 
hiring  and  other  popular  works  on  hygiene;  a  treatise  on 
CAo^era,  Bronchitit,  and  Kindred  Diteatet  (1853),  etc. 

Hall  (Willis),  b.  at  Oranville,  N.  Y.,  Apr.  1,  1801; 
|radiiited  at  Yale  1824;  studied  law  in  New  York  and  at 
Litchfield,  Conn. ;  was  admitted  to  the  bar  1827 ;  practised 
in  Mobile,  Ala.,  1827-31,  in  New  York  1831-38;  was  in 
the  assembly  1837  and  1842;  attorney-general  of  New 
York  1838 ;  was  fflr  a  time  lecturer  in  the  Saratoga  Law 
School ;  resumed  practice  in  New  York  ;  retired  in  1848 
from  professional  and  political  life.     D.  July  14,  1868. 

Hal'lam  (Arthur  Hehrt),  son  of  the  historian  Hallam, 
b.  in  London  Feb.  1,  1811;  was  educated  at  Eton  and 
Trinity,  Cambridge,  where  he  passed  B.  A.  in  1832 ;  studied 
law  In  the  Inner  Temple  in  1832;  went  to  Oermany  for  his  I 
health,  and  d.  at  Vienna  Sept.  15,  1833.  He  is  memorable 
as  the  subject  of  Tennyson  s  In  Memorinm.  A  volume  of 
his  writings  in  prose  and  verse  appeared  in  1862. 

Hallam  (Hikst),  LL.D.,  D.  C.  L.,  F.  R.  S.,  b.  at  Wind- 
sor, Eng.,  in  1777;  was  educated  at  Eton  and  Oxford,  and 
studied  law.  His  early  contributions  to  the  EdinbHrgh  Re- 
new (1802  leq.)  gave  him  a  wide  fame  as  a  liberal  thinker 
and  able  writer.  His  principal  works  are  Europe  during 
the  Middle  Agee  (1318);  Conttilulional  Hittory  of  England 
(1827) ;  Introduction  to  the  Literature  of  Europe  (1837-39) ; 


Literary  Euayt  and  Charaettrt  (1852).  D.  at  Penshurst 
Jan.  21,  1869. 

'  Hal'le,  town  of  Prussia,  in  the  prorince  of  Saxony,  on 
the  Saale.  It  has  some  manufactures  of  hardware,  wool- 
lens, and  starch,  and  very  extensive  salt-works.  The 
vicinity  is  rich  in  salt-springs,  and  the  inhabitants  around 
these  springs  (the  so-called  Halloren),  who  are  employed  in 
the  manufacture  of  salt,  form  a  peculiar  race  in  features, 
character,  and  customs ;  they  are  supposed  to  be  of  Wend- 
ish  or  Celtic  origin.  H'kndel,  the  composer,  was  b.  in  Hallo 
in  1685.  The  university  (founded  in  1694),  with  which 
that  of  Wittenberg  (founded  in  1502)  was  united  in  1817, 
has  ranked  high,  especially  in  theology.  Qesenius  was  one 
of  its  professors  from  1810  to  1842.  In  his  time  there  were 
1300  students,  subsequently  less  than  600;  and  now  again 
(1875)  more  than  1000.     Pop.  52,639. 

Halleck  (Fitzoreeicc),  an  American  poet,  was  b.  at 
Guilford,  Conn.,  July  S,  1700.  His  mother  was  a  descend- 
ant of  the  missionary  John  Eliot.  Ho  studied  in  the 
academy  of  his  native  town,  and  in  1811  became,  and  long 
remained,  a  clerk  in  the  house  of  Jacob  Barker  of  New  York. 
Was  afterwards  (1824-49)  employed  by  J.  J.  Astor,  who 
named  him  a  trustee  of  the  Astor  Library.  In  1849  re- 
turned to  Guilford,  Conn.,  where  he  d.  Nov.  19,  1867.  Ho 
was  never  married,  and  in  the  latter  part  of  his  life  was  a 
Roman  Catholic.  The  best  known  of  his  poems  are  Ttoi- 
llghl,  first  printed  in  1818  in  the  New  York  Ecening  Pott; 
that  on  the  death  of  his  friend,  J.  R.  Drake,  which  ap- 
peared in  1820;  Fanny  (1819;  enlarged  1821),  his  longest 
production ;  Alnwick  Cattle,  Marco  Bozzarit,  and  Burnt 
(1827).  His  Young  America  appeared  in  1864.  The  Croaker 
Papers  (1819),  by  himself  and  his  friend  Drake,  were  first 

Snblished  in  a  complete  edition  in  1860.     (See  his  Life  by 
.  G.  WiLSos,  1869.) 

Halleck  (Hejirt  WAcrn),  LL.D.,  b.  at  Waterville, 
Oneida  CO.,  N.  Y.,  Jan.  16,  1815  ;  graduated  at  West  Point 
Military  Academy  July  1,  1S30,  entered  the  army  as  second 
lieutenant  of  engineers,  being  retained  at  West  Point  as 
assistant  professor  of  engineering  till  June,  1840,  and  for 
a  year  subsequently  was  assistant  to  a  board  of  engineers 
at  Washington,  D.  C,  during  which  time  he  prepared  a 
work  on  Bitumen,  iti  Varielies,  Properties,  and  Utcs.  From 
Washington  he  was  transferred  as  assistant  in  charge  of 
the  construction  of  fortiflca'tioni  in  New  York  harbor,  where 
he  remained  till  1846,  except  while  absent  in  1843  on  a  tour 
of  examination  of  public  works  in  Europe.  On  his  return 
he  delivered  a  course  of  twelve  lectures  on  the  science  of 
war  before  the  Lowell  Institute  at  Boston,  which  were  pub- 
lished in  1846  nnder  the  title  of  Elements  of  Military  Art 
and  Srienee,  a  second  edition  of  which,  with  large  additions, 
inolnding  notes  on  the  Mexican  and  Crimean  wars,  was 
issued  in  1861,  and  largely  used  as  a  manual  during  the 
civil  war.  Early  in  the  Mexican  war  he  was  sent  to  the 
Pacific  coast,  where  he  bore  an  influential  part  in  military 
operations  and  in  the  civil  government  there  up  to  the 
time  that  California  was  admitted  as  a  State  of  the  Union. 
Becoming  deeply  interested  in  the  fortunes  of  that  new 
State,  he  left  the  army  by  resignation  in  Aug.,  1864,  and 
devoted  himself  to  the  practice  of  law,  continuing  as  director- 
general  of  the  New  Almaden  quiokgilver-mine,  which  po- 
sition he  had  held  since  1850.  Early  in  1861,  at  the  solici- 
tation of  Lient.-Gen.  Scott,  Qen.  Halleck  was  appointed 
mi^or-general  of  the  regular  army,  and  assigned  to  the 
command  of  the  department  of  the  Missouri,  embracing 
the  Slates  of  Missouri,  Iowa,  Minnesota,  Wisconsin,  Illinois, 
Arkansas,  and  Western  Kentucky.  On  assuming  this  com- 
mand he  immediately  applied  his  military  knowledge  and 
administrative  powers  to  the  organisation  of  the  chaotic 
masses  in  his  department  and  to  the  reform  of  existing 
abuses.  In  Mar.,  1862,  the  departments  of  Kansas  and 
Ohio  were  added  to  Halleck'a  command,  the  whole  con- 
stituting the  department  of  the  Mississippi,  including  the 
territory  between  the  Alleghany  and  the  Rocky  Moun- 
tains. After  the  battle  of  Shiloh,  Halleck  took  the  field, 
and  after  rcorganiiing  and  recruiting  his  forces  moved  on 
Corinth  by  slow  and  regular  approaches,  so  that  it  was  not 
until  May  27  that  his  army  appeared  before  that  fortified 
city,  to  which  stronghold  the  army  of  Qen.  Besurrgard  had 
fallen  back.  Active  preparations  were  made  by  Halleck  on 
the  28lh  and  29th  for  an  attack,  but  on  the  morning  of  the 
30th  it  was  found  that  Beauregard  had  evacuated  this 
stronghold  during  the  previous  night,  and  Corinth  was 
occupied  without  resistance.  After  the  campaign  of  Cor- 
inth, Halleck  was  called  to  Washington  as  gcneral-in-chief, 
and  exercised  that  command  until  the  grade  of  lieutenant- 
general  was  revived.  He  then  continued  under  assignment 
as  chief  of  staff  of  the  army  until  tmnsferred  to  the  com- 
mand of  the  military  division  of  the  James  in  Apr.,  186S. 
Upon  the  termination  of  the  war,  Halleck  was  ordered  to 
the  military  division  of  the  Paoifio,  assuming  command 
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Aug.,  1866,  and  Har.,  1869,  was  transferred  to  that  of  the 
South,  which  he  retained  till  bia  death,  whioh  oe«urred  at 
LouisriUe,  Ky.,  Jan.  9,  1872.  Degree*  of  A.  M.  and  LL.D. 
conferred  by  Union  College,  N.  Y.  Among  the  more  im- 
portant of  Gen.  Halleclc's  published  worlcs  may  be  men- 
tioned his  great  treatise  on  International  Law,  or  Rnltt  Reg- 
ulating the  Intereoitne  of  Statee  in  Peace  and  War,  and  a 
translation  of  Jomini's  Vie  Politique  el  Militaire  deNapoUon. 

O.  C.  SlMHONS. 

Halleln'Jah  [Heb.,  "  Praise  ye  the  Lord !"],  also  writ- 
ten Allelnia  (from  the  Gr.  'AAAijXaiita),  an  ancient  formula 
of  praise,  uniTersally  adopted  by  the  Christian  eburohes  aa 
a  doxology. 

Hal'ler,  von  (Albrsciit),  M.  D.,  F.  R.  S.,  the  father 
of  the  science  of  physiology,  was  b.  at  Berne  Oct.  18, 1708 ; 
studied  divinity  at  Tiibingen,  medicine  under  Boerhoare 
at  Leyden,  and  mathematics  with  the  Bernoulli  family  at 
BUe  J  made  a  botanical  exploration  of  the  Alps  with  Ges- 
ner ;  practised  medicine  wi'li  great  applause  at  Berne  1729- 
36 ;  held  important  professorships  at  GSttingen  1736-53, 
declining  calls  to  several  of  the  most  renowned  universities 
of  Europe ;  became  physician  to  the  king  of  England  1729 ; 
retired  to  private  life  in  Berne  1763.  D.  Deo.  12,  1774. 
He  was  a  volnminous  writer  on  physiology,  anatomy,  bot- 
any, surgery,  and  practical  medioine;  author  of  several 
romances  and  poems,  and  of  an  almost  incredible  number 
of  reviews  and  scientifio  papers.  His  hypotheses  were  often 
short-lived  and  inadequate,  but  admirable  for  their  scien- 
tific spirit,  and  for  the  great  stimulus  which  they  gave  to 
physiological  study  throughout  Europe. 

Hal'lettsville,  post-v.,  cap.  of  Lavaoa  oo.,  Tex.  It 
has  I  weekly  newspaper.     Pop.  131. 

Hal'ler  (Eoxn-to),  LL.D.,  F.  R.  8.,  an  eminent  astron- 
omer, b.  at  Hoggerston,  near  London,  Kov.  8,  1666 ;  was 
educated  at  Queen's  College,  Oxford,  where  he  chiefly  studied 
mathematics,  physics,  and  astronomy;  published  in  1675 
a  method  for  finding  aphelia  and  planetary  eccentricities ; 
was  in  St.  Helena  1676-78,  cataloguing  the  southern  stars ; 
discovered  in  1680  the  great  comet  which  liears  his  name 
while  travelling  on  the  Continent ;  became  a  captain  in  the 
royal  navy  1699,  and  conducted  expeditions  to  observe  the 
variations  of  the  magnetic  needle;  became  Bavilian  pro- 
fessor at  Oxford  1703,  a  position  which  had  previously  been 
refused  him  on  account  of  his  alleged  infidelity  ;  was  mode 
secretary  of  the  Royal  Society  1713,  and  astronomer-royal 
1720.  Halley  was  a  friend  and  collaborator  of  the  great 
Newton,  and  a  member  of  many  learned  societies,  and  one 
of  the  ablest  physicists  of  his  time.  D.  near  Greenwich 
Jan.  26,  1742. 

Halley's  Comet.    See  Cokst. 

Hal'Iiwell  (Jauss  Orchard),  F.  R.  S.,  b.  at  Chelsea, 
England,  June  21,  1820  ;  studied  for  a  time  in  Cambridge, 
and  in  1839  began  his  great  work  of  the  editing  and  publi- 
cation of  old  English  authors  and  HS.  texts.  He  has 
produced  on  incredible  number  of  works,  many  of  them 
original.  Amongtheseare/S'Aail»peariaHa(1841);  ABietnn/ 
of  Freemaeonry  (1842) ;  Dictionary  of  Provincial  and  Ar- 
ehaie  Wordt  (1844-46);  and  many  volumes  of  Shak- 
spearian  literature,  inclading  a  Li/e  of  Shalatpeare  (1846). 

Hal'Iock,  post-tp.  of  Peoria  oo.,  HI.    Pop.  1094. 

Hallock  (Gerard),  a  son  of  Rev.  Moses  Hallook,  wash, 
at  Plainfield,  Mass.,  Mar.  18, 1800,  and  graduated  in  1819  at 
Williams  College.  He  was  for  a  time  a  teacher  of  German 
and  Hebrew.  In  1824  he  founded  the  Boston  Telegraph  / 
in  1827  became  one  of  the  proprietors  of  the  Now  York 
Obterver ;  and  f^om  1828  to  1861  was  one  of  the  owners 
and  editors  of  the  New  York  Journal  of  Commerce.  This 
paper  in  1828  stationed  a  vessel  off  Sandy  Hook  so  as  to 
get  the  earliest  European  news  from  inward-bound  vessels, 
and  in  1828  its  proprietors  established  a  horse-express  from 
Philadelphia,  wnion  enabled  them  to  give  the  Congressional 
news  a  day  sooner  than  any  other  New  York  newspaper. 
Mr.  Hallnek  was  liberal  in  the  support  of  religions  and 
benevolent  institutions,  was  strongly  conservative  in  poli- 
tics, and  was  one  of  the  founders  of  the  Soathem  Aia  So- 
ciety, a  home-missionary  organisation. 

Hallock  (MoHEs),  b.  at  Brookbaven,  L.  I.,  Feb.  16, 
1760 ;  graduated  at  Yale  in  1788.  He  was  in  1792  settled 
over  a  Congregational  church  in  Plainfield,  Mass.,  where 
he  remained  till  his  death.  He  was  a  man  of  nobly  pure 
character,  and  was  distinguished  as  an  instructor  of  young 
men  for  the  ministry.  One  of  his  students  was  the  after- 
wards famous  John  Brown  of  Ossawatomie.  D.  July  17, 
1837.  (See  his  life  by  W.  A.  Halu)ck,  D.  D.)— His  bro- 
ther, Jeremiah  Hallock  (b.  Mar.  13,  1738;  d.  June  23, 
1826),  was  a  famous  minister  of  West  Simsbury,  Conn. 
His  Life,  by  Cyrds  Yalb,  was  published  in  1838. 

Hallock  (William  Allen),  D.  D.,  b.  in  1794  at  Plain- 
field,  Mass.,  a  son  of  Rev,  Moses  Hallock.     He  gradu- 


ated at  Williams  College  in  1819  with  the  highest  honors^ 
and  studied  theology  at  Andover.  In  1822  be  became 
agent  for  the  New  England  Tract  Society,  and  in  1826, 
wnen  the  American  Tract  Society  of  New  York  was  or- 
ganised, he  became  its  corresponding  secretary.  His  life- 
work  has  been  that  of  the  society  itself,  thousands  of 
whose  publications  he  has  carried  through  the  press,  a 
work  ofpeculiarly  arduous  character  ft-om  the  varied  theo- 
logical opinions  of  the  supporters  of  the  society.  In  ad- 
dition, besides  his  laborious  work  as  secretary,  he  has  pub- 
lished Livei  of  Harlan  Page,  Justin  Edwards,  and  Moses 
Hallook ;  also  the  Mountain  Miller  and  other  well-known 
tracts  and  sketches. — Mrs.  M.  A.  Hallock,  wife  of  the 
preceding,  was  b.  in  1810  at  Rowe,  Mass.,  and  early  re- 
moved with  her  father,  a  Mr.  Ray,  to  Norwich,  N.  Y.  Her 
first  husband,  a  Mr.  Lathrop,  d.  in  1864,  and  she  after- 
wards commenced  authorship  to  obtain  means  for  the  sup- 
port of  her  children.  Her  writings  for  the  yonng  ore  highly 
esteemed.  They  are  published  by  the  American  Tract  So- 
ciety, of  whose  secretary  she  subsequently  became  the  wife. 
Halloween',  or  All  Hal'lows'  Ere,  the  night  of 
Oct.  31 — i.  e.  the  «t><s  of  Ail  Saints'  or  All  Hallows'  Day, 
which  is  the  first  day  of  November.  The  word  hallow  is 
the  Anglo-Saxon  halig  and  the  German  heilige  {"  holy," 
"  sacred,"  etc.),  nearly  equivalent  to  the  Latin  eanetu;  from 
whence  comes  our  word  saint.  All  Saints'  (All  Hallows'  or 
All  Hallow  Tide)  Day  takes  its  origin  from  the  conversion 
in  the  seventh  century  of  the  Pantheon  at  Rome  into  a 
Christian  place  of  worship,  and  its  dedication  to  the  Viigin 
and  all  the  martyrs.  First  celebrated  on  the  1st  of  May, 
the  date  was  subsequently  changed  to  November  1st,  and 
under  the  designation  of  "  Feast  of  All  Saints  "  set  apart  us 
a  general  commemorarion  in  their  honor,  and  as  such  re- 
tained by  the  Anglican  and  American  Episcopal  churches^ 
the  collect  for  which  supplicates  for  "graco  so  to  follow 
Thy  blessed  taintt  in  all  virtuous  and  godly  living,"  etc. 
On  that  day  it  is  a  custom  of  Roman  Catholic  countries 
(still  practised  in  Iiouisiana)  to  visit  the  cemeteries  for  de- 
votions or  for  laying  floral  tributes  on  the  graves  of  rela- 
tives. But  the  "  Halloween  "  has  nothing  ohnrcbly  about 
it,  and  seems  to  be  a  relic  of  pagan  times,  or  perhaps  of 
medinval  superstitions,  which  regard  it  as  the  time  of  all 
others  when  supernatural  influences  prevail,  and  which  set 
apart  the  night  for  a  universal  walking  abroad  of  spirits 
both  of  the  risible  and  invisible  world :  for  on  this  mystic 
evening  it  was  believed  that  even  the  human  spirit  might 
detach  itself  from  the  body  and  wander  abroad.  Halloween 
seems  clearly  allied  to  the  "  Walpurgis  Night "  of  the  Ger- 
mans, the  witch-festival  or  assemoling  of  evil  spirits  on  the 
summit  of  the  Brocken  in  the  Harts  Monntains  on  the  ere 
of  the  Ist  of  May — the  day,  as  already  noticed,  dedicated 
to  the  Christian  martyrs  or  saints.  The  Walpurgis  legend 
being  almost  coeval  and  early  associated  with  the  latter 
day,  it  is  probable  that  in  England  the  transference  of  the 
festival-day  to  the  1st  of  November  carried  with  it  the 
superstitions  attributed  to  its  preceding  night.  Practically, 
so  far  as  it  is  recognised  at  all,  as  it  is  still  in  Great  Britain 
and  in  some  of  our  own  States  where  church  usages  and 
traditions  survive  (e.  g.  Maryland  and  Virginia),  it  is  de- 
voted to  sports  and  practioal  jokes.  Nuts  and  apples  are 
in  reqaisition,  the  former  giving  the  name  "Nutcrack 
Night  to  Halloween  in  the  S.  of  England.  They  are  not 
only  cracked  and  eaten,  but  are  made  the  means  of  vati- 
cination in  love-afiairs. 

"The  old  guIdwlWs  well-hoordlt  niU 
Are  round  and  round  divided, 
And  mony  lads'  and  lassies'  fates 
An  there  that  night  decided."  (ficias:  HaUomen.) 

Bnt  the  grand  sport  is  that  of  "ducking"  or  "bobbing" 
for  apples  set  afloat  in  a  tub  of  water.  It  is  believed  to  be 
yet  practised  in  Maryland,  and  perhaps  elsewhere  in  the 
U.  e.  J.  6.  Barkarb. 

Hal'Iowell,  city  of  Kennebec  co„  Me.,  beautifblly 
situated  on  the  W.  bank  of  the  navigalne  Kennebec  River, 
2  miles  below  Augusta,  and  on  the  Kennebec  and  Portland 
R.  R.,  68  miles  Rom  Portland.  It  has  3  national  and  1 
savings  bank,  6  churches,  and  manufactures  of  cotton  goods, 
oil-cloth,  soap,  candles,  carriages,  etc.  It  was  formerly 
distinguished  for  its  shipbuilding,  which  has  now  declined. 
It  has  of  late  an  active  trade  in  granite  of  superior  quality, 
which  is  here  extensively  quarried.  Except  in  winter,  it 
bos  a  line  of  steamers  running  to  Boston  and  the  ports  on 
the  Kennebec     Pop.  3007. 

Halls,  tp.  of  Sampson  oo.,  N.  C.    Pop.  1010. 

Hall's  Cro8B>Road8,  tp.  of  Harford  eo.,  Hd.  It 
includes  the  village  of  Havre  de  Grace.     Pop,  8806. 

Halls'Tille,  post-tp.  of  Duplin  co.,  N.  C.    Pop.  S81. 

HallBville,  tp.  of  Chester  co.,  S.  C.    Pop.  1416. 

Halluc,  a  small  river  of  Northern  France,  which  enters 
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the  Somme  from  the  right  above  Amiena,  is  noticeable  on 
Boooont  of  the  battle  wnioh  took  place  here  Deo.  23, 1870, 
between  the  Oerman  general  Von  Manteuffel  and  tbe  French 
general  Faidherbe.  The  latter  oame  from  Lille  with  the 
purpose  of  advancing  on  the  besieging  army  around  Paris, 
and  rested  on  the  Ilallao,  Deo.  20 ;  the  former  proceeded 
from  Rouen  with  the  purpose  of  arresting  his  advance. 
Tbe  French  took  up  a  position  along  tbe  river,  the  22d 
oorps,  under  Oen.  Leeointe,  oceupying  tho  ground  from 
Daours  to  Beaucourt,  and  the  23d,  under  Oen.  Paulie 
dTvog,  Corbie,  its  vicinity,  and  the  villages  to  the  S.  W. 
of  Albert;  they  numbered  40,000  men  with  78  guns.  On 
the  23d,  Manteuffel  attacked  with  20,000  men,  chiefly  con- 
sisting of  the  8th  army  corps  under  Oen.  von  Ooeben.  The 
Oerman  attack  was  directed  from  Amiens  against  the 
French  front,  but  as  tho  judiciously  selected  position  made 
it  impossible  to  get  into  the  rear  of  the  wings  of  the  enemy, 
the  attack  was  very  difficult.  From  the  right  bank  the 
French  were  soon  driven  back,  but  in  their  main  position 
on  the  left  bank  they  continued  tbe  resistanoe  with  great 
itabbomness.  The  battle  was  chiefly  concentrated  around 
Daours  on  the  German  right  wing,  and  around  Pont  Noy- 
•Iles  ID  the  centre;  on  the  left  Oerman  wing,  however,  a 
■ally  was  made  against  Fr^chencourt.  The  French  suc- 
•eeded  in  taking  these  places,  but  a  further  success  was 
not  aohieved.  At  4  p.  h.,  when  it  began  to  darken,  tbe 
(ituation  of  tbe  battle  was  this:  the  Germans  held  the 
Tight  bank,  and  on  the  left  bank  all  places  in  the  valley; 
the  French,  the  heights  on  the  left  bank.  In  the  dnsk 
Faidherbe  tried  to  take  the  offensive,  but  without  success. 
After  some  fighting,  during  which  several  villages  changed 
oecupants,  yet  finally  remained  in  the  hands  of  the  Ger- 
mans, both  armies  occupied  their  respective  positions  and 
awaited  the  next  day.  No  contest,  however,  took  place  on 
the  24th ;  in  the  afternoon  Faidherbe  drew  off  towards  Ar- 
ras and  Douay.  He  lost  141  dead,  905  wounded,  several 
bandred  prisoners,  and  1000  missing ;  the  Oerman  army  lost 
38  officers,  834  men,  dead  and  wounded,  and  93  missing. 

A.  NlEMANH. 

Hallacination.  See  Insanity,  by  Prof.  W.  A.  Ham- 
mond. 

HalI'ville)  a  station  of  the  Union  Pacific  R.  R.,  in 
Sweetwater  eo.,  Wy.,  225  miles  by  rail  Yf.  of  Laramie.  It 
hM  mines  of  good  Ugnitie  ooa).    It  is  on  Bitter  Creek. 

Halm  (Fribdrich)  is  a  pseudonym  under  which  Eli- 
aiDS  Franz  Joscpb,  Baron  ron  MUncb-Bellinghausen, 
wrote  his  dramas,  and  under  which  he  is  best  known  and 
most  often  spoken  of  in  Oerman  literature.  He  was  b.  at 
Cracow  Apr.  2,  1806 ;  studied  law,  and  held  different  gov- 
ernment offices  in  Vienna  at  the  imperial  library,  the  Burg 
theatre,  etc.  In  1834  bis  first  drama,  OrUeldi;  was  per- 
formed at  the  Burg  theatre,  and  had  a  great  success. 
Then  followed  in  1836  7%*  Adept,  in  1837  Camoeiu,  in  1838 
Imtlda  Lamberlam,  in  1843  J)tr  Sokn  der  Wildniu  ("  In- 
gomar"),  in  1844  Sampiero,  in  1847  Maria  de  Molina,  in 
1854  7%e  Gladiator  from  Ravenna,  eie.  The  last-mentioned 
is  his  best  work ;  his  subsequent  ones  are  rather  weak.  As 
•  dramatist,  Friedrich  Halm  belongs  to  the  school  of  Schil- 
ler. He  starts  from  an  idea  which  he  finds  represented  in 
tome  historical  event,  and  in  the  development  of  this  idea 
through  strong  contrasts  he  is  often  very  successful ;  as, 
for  instance,  in  the  Qladiator  and  Ingomar.  But  outside 
of  these  contrasts  there  is  no  picture  in  his  dramas  either 
of  history  or  character ;  and  as  his  words  generally  are 
bigger  than  his  thoughts,  and  his  situations  much  more 
powerful  than  his  passion,  it  often  causes  a  sad  disap- 
pointment to  read  his  dramas  after  seeing  them  well  per- 
formed. He  has  also  written  some  lyrical  poems,  but  of 
inferior  quality.  His  collected  works  were  published  at 
Vienna  in  8  vols.  (1857-64).  Clshens  Petbrsen. 

Halma  (Nicolas),  Atti,  b.  Deo.  31,  1755,  at  Sedan ; 
studied  theology,  language,  mathematics,  and  geography 
at  the  colleges  of  Lemoine  end  Sainte-Barbe  in  Paris;  took 
holy  orders,  and  was  in  1791  appointed  director  of  theCol- 
lege  of  Sedan.  In  1794  he  was  made  secretary  at  the  £coIe 
Polytechnique  and  teacher  in  the  engineering  school  in 
Paris,  but  as  he  refused  to  aeoept  the  title  of  captain  he 
was  discharged.  Ho  served  for  a  time  as  an  army-surgeon. 
Later  ho  held  difiercnt  offices,  such  as  professor  of  geography 
at  the  military  school  of  Fontainebleau,  as  librarian  of 
Sainte-OenSvieve  in  Paris,  etc.  D.  in  Paris  June  4,  1828. 
He  was  a  very  prolific  writer,  and  published  a  great  num- 
ber of  handbooks  and  essays  on  mathematics,  geography, 
education,  archaeology,  chronology,  and  other  subjects,  but 
his  principal  work  is  his  translation  of  Ptolemy's  Almagetl. 
He  worked  for  more  than  ten  years  on  this  translation,  but 
when  finished  it  was  found  admirable  both  in  linguistic 
and  astronomical  respects.  Halma  was  an  excellent  lin- 
guist, and  a  man  of  marvellous  knowledge  and  exceed- 
ingly varied  acoomplishments. 
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Ha'lOf  the  popular  term  applied  to  bright  circles  and 
attendant  optical  phenomena  seen  when  the  sun  or  moon 
shines  through  or  upon  fog,  hate,  or  cloud.  For  the  pur- 
poses of  scientifio  description  in  meteorology,  halos  are 
classified  as  greater  or  lesser  halos;  the  former  are  tho 
halos  proper,  while  under  the  lesser  halos  are  included  tho 
small  rings,  anreoleg,  or  glories  known  as  coronas  and  an- 
thelia.      Huygens  and  Sir  Isaac  Newton  explained  tho 

grooess  of  the  formation  of  the  ordinary  rainbows  and 
alos;  the  principal  steps  in  tbe  further  elucidation  of  the 
subject  are  due  to  Fraunhofer  (Theoria  der  Ho/en,  1825), 
Brandos  (art. "  Hof "  in  Gehler's  WdrterhucK,  1829),  K&mti 
{Meleorologu,  vol.  ill.,  1836),  Qalle  (  Ueber  Bofe,  tic,  Fogg. 
Xna.,  1840,  Dd.  49).  For  a  careful  investigation  of  a  re- 
markable halo  see  Clausen  (Dorpat,  1849),  and  for  a  gen- 
eral desoription  see  Loomis  ( Meteorologg,  New  York,  1874). 
According  to  the  numerous  physicists  who  hare  contributed 
to  tbe  explanation  of  the  phenomena  in  question,  these  are 
all  the  resolt  of  certain  modifications  which  light  nndelrgoes 
by  reflection, refraction,  dispersion,  diffraction,  and  interfer- 
ence when  it  falls  upon  the  crystals  of  ioe,  the  raindrops, 
or  the  minute  partiiiles  that  constitute  fog  and  olonds.  The 
phenomena  and  their  explanations  may  be  considered  un- 
der tbe  following  beads : 

( 1 )  A  corona  is  a  simple  ring  or  oonoentria  rings  of  light 
surrounding  the  sun  or  other  luminary.  These  rings  are 
generally  tinged  with  colon,  the  inner  being  blue  or  pur- 
ple, and  the  outer  rod ;  several  series  of  snch  rings,  sepa- 
rated by  white  spaces,  are  included  within  a  distance  of 
from  one  to  five  degrees  from  tbe  sun.  Fraunhofer  first 
explained  the  origin  of  these  rings  as  being  the  result  of 
tbe  diffraction  of  the  rays  of  light  in  passing  between  the 
partieles  of  a  cloud  or  fog ;  by  careful  experiments  upon 
coronsB  artifleially  produced  he  rendered  nis  explanation 
perfectly  aooeptable;  and  tbe  undulatory  theory  of  light 
enables  ns  to  conclude  the  average  diameter  of  the  drops 
of  vapor  from  the  measured  diameter  of  the  colored  rings. 
The  results  of  this  investigation  have  been  carefully  col- 
lated by  Kamtz,  who  has  shown  that  the  higher  the  tem- 
perature of  the  air  the  smaller  is  the  diameter  of  the  v»- 
por-partioies,  so  that,  for  instance,  in  winter,  the  average 
diameter  is  0.00095  of  an  inch,  but  in  summer  0.00061. 
Some  physicists,  following  Halley  and  Leibniti,  have 
maintained  that  fog-particles  are  hollow  vesicles  of  vapor, 
but  Bravais  has  shown  that  if  the  thickness  of  the  sboll 
of  tbe  vesicle  is  greater  than  one-third  the  exterior  di- 
ameter of  the  particle,  the  latter  will  then  prodnee  halos 
closely  resembling,  if  not  identical  with,  those  of  a  solid 
inf.  The  internal  structure  of  vapor-particles  need  not 
be  eonsideted  in  the  explanation  of  corouss,  which,  being 
due  to  diffraetion  only,  depend  simply  upon  the  exterior 
diameter ;  but  is,  on  the  other  hand,  of  importance  in  ex- 
plaining the  phenomena  of  aureolas  or  glories. 

(2)  Aureolae  or  Gloriei. — This  term  includes  tbe  bows, 
eiroles,  et«.  surrounding  the  shadow  of  the  observer  when 
it  is  projected  upon  a  cloud  or  fogjbank  or  dew-covered 
grass.  These  colored  rings  are  observed  upon  the  upper 
surface  of  clouds  by  aeronauts,  and  have  been  well  de- 
scribed by  Flammarion.  (See  Glaisher,  Travels  in  the  Air, 
London,  1871.)  Tbe  phenomena  in  question  are  doubtless 
produced  by  the  diffraction  of  the  light  reflected  at  a 
nearly  perpendicular  incidence  from  the  surfaces  of  the 
particles  of  vapor.  Aureolas  and  coronas  are  seen  in 
greatest  perfection  when  the  vapor-partioles  are  of  com- 
paratively large  and  regular  dimensions ;  the  smaller  the 
diameter,  and  the  less  of  uniformity  in  the  size  of  the  par- 
ticles, the  larger  is  the  breadth  of  tbe  colored  rings,  and 
the  more  perfectly  do  they  overlap,  thereby  producing  a 
more  perfect  commingling  of  the  individual  colors,  result- 
ing in  a  simple  white  and  faint  fog-bow.  The  existenoeof 
this  bow,  iiy  connection  with  the  absence  of  colored  bands, 
is  held  to  be  an  argument  against  tho  existence  of  vesicles. 
(For  an  account  of  the  arguments  for  and  against  the  ve- 
sicular theory,  see  Kober  in  Pogg.  Ann.,  1871,  bd.  144.) 

(3)  Haloe  proper  consist  of  more  or  less  eomplioated  ar- 
rangements of  arcs  and  circles  of  light  surrounding  the 
sun  or  moon,  accompanied  by  others  tangent  to  or  inter- 
aeoting  them ;  near  tne  points  of  tangency  and  intersection 
there  appear  spots  of  special  brightness,  known  as  par- 
helia, paraselenae,  snn-dogs.  ete.  Of  these  arcs  of  light, 
some  are  colorless,  while  others  are  composed  of  parallel 
colored  bands ;  tbe  light  of  some  ares  is  polarised,  while 
that  of  others  is  not.  The  very  various  appearances  of 
these  halos  can  only  be  properly  appreciated  by  means  of 
colored  drawings ;  in  general  they  are  due  to  reflection  and 
refraction  from  crystals  of  ice  floating  in  the  air;  and  of 
tboee  features,  the  origin  of  which  has  been  satisfactorily 
explained,  the  following  may  be  noted:  (1)  A  circle  of 
22°  radius,  tbe  inner  edge  well  defined  red,  the  outer  edge 
ill  defined  blue;  the  light  polarised  in  the  direction  of  a 
tangent  to  the  circumference.   This  halo  is  formed  by  light 
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palling  through  the  alternate  faces  of  hexagonal  prismatio 
loe^crystala  in  the  direotion  of  minimum  deriation.  (2) 
A  oircle  of  46°  rodiua,  the  inner  edge  red,  and  the  outer 
edge  pale  blue.  This  is  formed  by  the  rajs  passing  in  the 
direction  of  minimum  deviation  through  the  base  and  sides 
of  right  prisms  of  ioe.  (3)  A  circle  of  about  90°  radius, 
of  white  light.  This  is  probably  due  to  rays  that  after  en- 
tering an  ice-prism  are  totally  reflected,  and  emerge  through 
an  opposite  faee  of  the  prism.  (4)  The  parhelia  circle. 
This  is  a  colorless  are  extending  from  the  sun  to  the  right 
and  left,  parallel  to  the  horizon,  and  is  produced  by  simple 
reflection  of  the  sun's  light  from  the  outer  vertical  surfaces 
of  such  ice-prisms  as  are  slowly  settling  down  through 
tranquil  air.  (5)  A  vertical  arc  is  similarly  produced,  by 
the  reflections  from  the  horizontal  surfaces  of  iee-crystals. 
The  arc  extends  to  a  distance  of  5°  to  20°  above  and  below 
the  sun.  (6)  The  parhelia  and  paraselenso.  These  are 
spots  of  special  brightness  that  are  seen  at  the  mutual  in- 
tersections of  the  circular  ares ;  it  is  a  sufiicient  explana- 
tion of  these  to  consider  that  at  these  paints  two  causes  are 
combining  to  turn  towards  the  eye  a  double  portion  of  the 
solar  rays,  thereby  produoing  the  increased  apparent 
brightness.  This  at  least  suffices  to  explain  the  parhelia 
that  are  distant  22°  and  46°  from  the  sun's  centre.  An- 
thelion  (Ger.  Qegetuonna)  would  be  a  term  properly  appli- 
oable  to  the  parhelion  that  is  seen  at  a  point  on  the  parnelic 
oircle  directly  opposite  the  sun,  and  which  is  probably 
sometimes  due  to  the  combination  of  reflections  from  sets 
of  surfaces  oblique  to  the  horizon.  (7)  Tangential  arcs. 
Of  these,  which  are  numerous  and  have  variable  positions, 
the  most  brilliant  is  that  which  touches  the  halo  of  46°  at 
its  summit;  this  arc  is  only  seen  when  the  sun's  altitude  is 
between  12°  and  30°,  and  is  duo  to  the  refraction  of  the 
sun's  light  through  prisms  whose  refracting  edges  are  hor- 
isontal.  (8)  The  rainbow  may  be  very  properly  oonsid- 
ered  as  a  halo  doe  to  the  action  upon  the  sun's  light  of 
largo  drops  of  water,  instead  of  smaller  drops  or  of  crystals 
of  ice.  and  diS'ers  from  a  corona  in  that  it  is  not  dne  to  dif- 
fraction. The  rainbow  phenomena  consist  principally  of 
one,  two,  or  three  main  arches  of  prismatio  colors,  known 
as  the  primary,  secondary,  and  tertiary  bows,  whose  radii, 
reckoned  from  the  point  opposite  the  son,  are  respectively 
41i°,  82J°,  and  136i°,  and  which  are  respectively  formed 
by  those  rays  that  experience  a  minimum  deviation  after 
one,  two,  or  three  total  reflections  within  the  drop.  The 
secondary  bow  is  sometimes  erroneously  spoken  of  as  a  re- 
flection of  the  primary.  These  arches  are,  especially  near 
their  summits,  fringed  on  their  concave  sides  by  narrow 
supernumerary  belts  of  color,  due,  as  was  first  explained 
by  Dr.  Thomas  Young  (1804),  to  the  interferences  of  those 
rays  that  enter  and  leave  the  drops  very  nearly  at  the  angle 
of  minimum  deviation.  Cleveland  Abbi. 

Hal'ogen  ("salt-producer"),  a  name  formerly  given 
by  some  chemists  to  those  elementary  substances  which  by 
combination  with  a  metal  produced  those  compounds  which 
Berxelius  called  haloid  salts.  The  halogens  are  chlorine, 
bromine,  iodine,  and  -fluorine  (simple  halogens),  while 
cyanogen  was  called  a  compound  halogen.  The  simple 
hilogens  form  a  very  natural  and  strongly  marked  group. 
All  are  perisaad  (monad)  elements,  and  cyanogen  is  strongly 
analogous  to  thorn  in  its  character. 

Ha'loid  Salts  [oAc,  "  salt,"  so  called  because  they  are 
analogous  in  composition  to  common  salt],  a  name  given 
by  Borzelius  to  compounds  of  some  halogen  with  a  metal. 
Common  salt  and  iodide  of  potassium  are  familiar  examples. 
The  metallic  chlorides,  iodides,  bromides,  and  fluorides  are 
haloid  salts,  and  to  these  the  metallic  cyanides  have  a  close 
relationship. 

Hal'pine  (Charlss  O.),  b.  at  Oldeastlo,  eo.  Heath, 
Ireland,  in  Nov.,  1820,  graduated  at  the  University  of 
Dublin  in  1840.  Uis  father  was  a  Protestant  clergyman, 
and  editor  of  the  Dublin  Evening  Mail.  The  young  Hal- 
pine  entered  upon  the  life  of  a  journalist,  and  in  1847  caino 
with  his  wife  to  New  York,  without  money  or  friends,  lie 
was  for  a  long  time  oonneoted  with  the  New  York  Herald, 
Timee,  and  other  papers.  For  the  Tribune  he  wrote  that 
famous  piece,  "  Tear  Down  the  Flaunting  Lie."  He  also 
wrote  for  the  Boston  Poet,  and  was  for  a  time  one  of  the 
editors  of  the  Carpet  Bag  in  that  city.  In  1861  he  enlisted 
in  the  Union  army,  in  which  he  speedily  rose,  reaching  in 
1864  a  brigadier-generalship  of  volunteers.  lie  was  also 
a  major  in  the  regular  army  and  brevet  major-general.  He 
resigned  his  army  commissions  in  1864.  It  was  while  in 
the  army  that  ho  wrote  the  humorous  pieces  in  prose  and 
verse,  under  the  name  of  "  Private  Miles  O'Reilly,"  which 
were  nniversal  favorites.  In  1864  he  became  editor,  and 
then  proprietor,  of  the  Cttiien  newspaper.  He  was  after- 
wards register  of  the  county  of  New  York.  D.  Aug.  3, 
1869,  in  consequence  of  an  overdose  of  chloroform.  He 
was  a  brilliant  and  versatile  writer,  and  a  man  fond  of 


convivial  life.  He  published  two  volumes  of  poetry,  chiefly 
humorous,  besides  the  JUilee  O'Beilly  papers,  in  2  vols. 
Halier  Valley,  post-v.  of  Tioga  tp.,  Tioga  oo.,  N.  Y. 

Pop.  10.?. 

Hai'stead,  town  of  England,  in  Essex,  on  the  Colne, 

has  manufactures  of  silk,  satin,  and  velvet.     Pop.  6749. 

Hal'stead  (Murat),  b.  in  Butler  eo.,  0.,  Sept.  2, 1829; 
graduated  at  Farmers'  College,  College  Iliil,  0.,  in  1851, 
and  in  the  fall  of  the  same  year  went  to  Cincinnati,  where 
he  adopted  writing  for  the  newspapers  as  an  occupation, 
furnishing  tales  and  stories  mostly.  In  1853  he  obtained 
a  situation  on  the  Cincinnati  Commereialf  and  in  May,  1861, 
became  one  of  its  proprietors.  He  was  married  in  1857, 
and  has  eight  children.  J.  fi.  Bigoop. 

Hal'ton,  fertile  county  of  Ontario,  Canada.  Area,  about 
362  square  miles.  It  extends  N.  W.  from  Lake  Ontario. 
It  is  traversed  by  the  Great  Western  and  Grand  Trunk 
Railways.    Cap.  Milton.    Pop.  22,606. 

Ha'ly 8  ("AAiit,  now  Kitil-Irmak, " rod  river  "),  the  largest 
stream  in  Asia  Minor,  rises  in  the  mountains  between  the 
ancient  Pontus  and  Armenia  Minor,  and  flows  S.  \f.,  N., 
and  N.  E.,  and  finally  dischprges  its  waters  by  several 
mouths  into  the  Black  Sea.  It  was  onoe  the  boundary  be- 
tween the  Lydian  and  Persian  empires.    Length,  520  miles. 

Ham,  the  cured  and  smoked  thigh  of  the  domestic 
swine;  also  sometimes  applied  to  the  corresponding  part 
of  the  sheep,  the  ox,  or  toe  calf  treated  in  a  similar  man- 
ner. There  are  many  recipes  for  the  curing  of  hams,  nnd 
much  appears  to  depend  also  on  the  breed  and  feeding  of 
swine,  and  perhaps  on  the  climate.  Westphalia  and  many 
of  the  English  counties  have  high  repute  for  the  excellence 
of  their  hams.  No  finer  hams  are  seen  in  the  U.  S.  than 
those  of  the  Piedmont  region  of  Virginia.  For  smoking 
hams  the  wood  of  the  sugar-maple,  hickory,  and  sometimes 
oak,  is  preferred.  In  Westphalia  juniper-twigs  are  em- 
ployed. Peat  is  used  in  parts  of  England,  and  hams  are 
sometimes  hung  in  the  chimney  of  the  cottage.  In  the 
U.  S.  many  prefer  the  smoke  of  corn-cobs,  which  impart  a 
fine  flavor,  but  require  much  care  in  the  burning,  for  if 
they  burst  into  flame  there  is  but  little  smoke,  and  the 
bams  are  injured  by  the  heat.  Many  dispense  entirely 
with  smoking. 

Ham,  town  of  France,  in  the  department  of  Bommo, 
on  the  Somme.  Its  old  fortress,  built  in  1470,  is  now  used 
as  a  state  prison.  Louis  Napoleon  was  kept  there  from 
1840  to  1846.     Pop.  2836. 

Ham,  a  son  of  the  patriarch  Noah  and  the  brother  of 
Shem  and  Japheth,  was,  according  to  Genesis,  the  father 
of  those  nations  which  inhabited  the  southern  countries, 
Egypt,  Libya,  etc.  The  Coptic  or  native  name  of  Egypt 
is  Aem,  Xij^ta  with  Plutarch,  Chemf  in  the  Rosctta  in- 
scription, which  signifies  "hot"  or  "burnt;"  and  this  cir- 
cumstance has  occasioned  a  very  strange  piece  of  reason- 
ing. By  supposing  that  the  Hebrew  name  Ham  is  derived 
from  the  Hcorew  root  hamam^  to  be  "hot,"  to  be  "burnt," 
and  by  supposing  that  this  name  of  "  hot,"  "  burnt,"  "sun- 
burnt," was  given  to  the  son  of  Noah  prophetically  with 
reference  to  his  descendants,  Oesenias  has  tried  to  establish 
an  agreement  between  the  biblical  record  and  the  historical 
fact.  It  must  bo  remembered  that  the  descendants  of  Ham 
were  not  all  African.  The  Cnnaanites  and  Phoenicians, 
the  Cushites  of  the  Euphrates  Valley,  a  South  Arabian 
race  of  importance,  all  were  Hamitic.  Some  of  these  peo- 
ples were  closely  associated  with  the  Semitic  races,  and 
made  use  of  languages  essentially  Semitic. 

Hamadan',  the  ancient  Ecbatuiia,  town  of  Persia,  in 
the  province  of  Irak-Ajemee,  in  lat.  34°  50'  N.  and  Ion. 
48°  32'  B,  Its  location  on  one  of  the  routes  from  Bagdad  to 
Erivan,  Teheran,  and  Ispahan,  makes  it  a  trading-place 
of  eonsiderablo  importance;  it  has  many  earavanseries  and 
extensive  bazaars.  The  beantifol  gardens  and  orchards 
which  surround  it  diminish  somewhat  the  dreary  aspect 
of  the  ruins  which  cover  the  ground  in  the  vicinity.  Among 
its  most  remarkable  monuments  are  the  reputed  tomb  of 
Mordecai  and  Esther,  and  that  of  Avicenna,  yearly  visited 
by  crowds  of  pilgrims.     Pop.  50,000. 

Hamadry'ads,  or  Adry'ada  [plu.,  Or.  <iMaApv«> 
atkaSpvaS€i,  or  aSpvaf,  ojpv^dcv,  from  Apvf,  an  "oak"  or  any 
lofty  tree],  in  Greek  mythology,  the  nymphs  who  were  at- 
tached to  particular  trees,  with  which  they  came  into  exist- 
ence and  died.  (SeeDnTADS.)  They  differed  from  most  other 
nymphs  in  not  possessing  immortality. 

Ha'mah,  modem  Arabia  name  of  Ham  ath  (which  see). 

Ha'maker  (Hekdrik  Arens),  b.  at  Amsterdam  Feb.  25, 
1789:  studied  first  the  classic  languages,  then  Oriental 
philology,  and  was  in  1815  appointed  professor  in  Arabic, 
Chaldssan,  and  Syriao  at  the  Academy  of  Franekcr,  whence 
he  removed  in  1817  to  the  University  of  Leyden.    Here  he 
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d.  Oct  10,  1835.  H6  was  a  very  proliflo  writer  and  a  man 
of  original  ideas,  but  his  knowledge  waa  more  maltirarioas 
than  ezhauative,  and  hia  representation  more  atrilcing 
than  aecnrate.  One  of  hia  principal  works  is  Speeimti> 
mtalogi  endicwn  MSS*  orimtalium  Bibliothtcm  acadtmiem 
LttgdunO'Batava  (1820),  in  which  he  givca  a  description  of 
each  volume,  a  rianmi  of  its  contents,  the  biography  of  its 
author,  the  manner  in  which  it  was  aoquired,  etc.  Specially 
noteworthy  among  his  many  other  writings  are  hia  Punic 
research^,  Diatribe  pkilologiea-critica  (1K22),  Ltttre  d  M, 
Raonl  RocktUt  (182i),  JfweeUaaea  Phanieia  (1828). 

Ha'mann  (Jobavx  Oeors),  b.  at  KSnigsberg  Ang.  27, 
1730.  Ue  atudiod  theology,  law,  philoaophy,  poetry,  and 
philology  in  a  miacellaneous  manner ;  accepted  in  1752  a 
place  aa  tutor  in  a  noble  family  in  Livonia ;  changed  it 
next  year  for  another  position  of  the  same  kind  in  Cour- 
land;  entered  in  1755  into  the  service  of  a  commercial 
houae  in  Riga,  and  viaited  on  bnainesa  Berlin,  Lttbcck, 
Holland,  and  England,  in  which  latter  country  he  spent 
about  a  year.  After  1759  he  lived  for  several  yeara  in  his 
father's  houae  in  Konigsberg  in  leisure,  atudying  theology 
and  philoaophy,  but  from  1763  to  1787  he  held  varioua 
•mall  offices  in  the  tax  department  in  hia  native  city.  In 
1787  be  was  discharged.  He  then  lived  alternately  in  DUs- 
aeldorf  and  Milnster,  where  he  d.  June  21,  1788,  and  was 
buried  in  the  garden  of  the  princess  Gallitiin,  who  resembled 
him  somewhat  in  mental  i^ualitiea,  and  who  waa  brought  by 
him  to  a  belief  in  Chriatianity,  which  became  the  ruling 
principle  of  her  life.  Their  personal  acquaintance  waa  but 
abort.  In  some  of  hia  writings,  which  consisted  of  small  pam- 
phlets or  essays  published  on  ily-leaves,  he  calls  himself  the 
"  Northern  magian,"  and  this  baa  now  generally  became  bia 
title.  The  publio  at  large  took  no  notice  of  bim.  He  waa  in 
strong  oppoaition  to  the  reigning  faahion  of  enlightenment. 
The  depth  of  hia  religious  intuitions,  the  eccentricity  of  bia 
humor,  and  the  numerous  allusions  which  crowd  his  pages 
made  him  unintelligible  to  the  general  reader,  but  upon 
men  like  Herder,  Goethe,  and  F.  H,  Jacobi  he  exercised 
great  attraction,  and  in  the  subsequent  generations  all  the 
most  prominent  minds  have  studied  bim  with  great  atten> 
tion.  His  writings  were  collected  and  published  in  8  vols, 
in  Berlin  (1821-43)  by  Roth,  (for  a  description  of  the 
character  of  bis  mind  see  the  article  on  Qerhax  Tiieol- 
MT.)  Clemens  Peteksex. 

Ha'math  [the  Epipliantia  of  the  Qreeka  and  Romant, 
now  (.'ailed  Hamak'],  in  Upper  Syria,  aboat  halfway  between 
Baalbek  and  Antioch«  one  of  the  oldest  cities  in  the  world, 
founded  by  the  youngest  (or  last-named)  of  the  eleven 
Bona  of  Canaan  (Qen.  x.  18).  The  "entrance  of  Hamath" 
(Num.  xxxiv.  8),  named  at  first  as  the  northern  boundary 
of  the  Promised  Land,  was  probably  the  low  screen  of  hills 
between  the  sources  of  the  Leontes  (Litriny)  and  the  sources 
of  the  Orontes.  The  small  kingdom  or  province  of  which 
Hamath  was  the  capital  waa  in  alliance  with  David  and 
tributary  to  Solomon,  bnt  regained  ita  independence  after 
the  revolt  of  the  ten  tribea  (975  B.  c).  Hamath  waa  recon- 
quered and  dismantled  by  Jeroboam  II.  (823-772  B.  c),  and 
not  long  afterwards  fell  under  the  power  of  Sennacherib 
(702-^80  B.  c.)  of  Assyria.  In  838  a.  d.  it  was  taken  by  the 
Saracens,  and  in  1517  came  into  the  hands  of  the  Turks. 
Under  the  Arabs  it  was  a  place  of  considerable  importance. 
Aboolfeda,  the  Arab  geographer  and  historian,  waa  b.  there 
in  1273.  The  city  now  haa  some  40,000  inhabitants,  one- 
fourth  of  whom  are  Qreek  and  Jacobite  Christians,  and  the 
rest  Mohammedans,  noted  for  their  bigotry  and  fanaticism. 
The  Orontes  (el-Aty),  spanned  at  this  point  by  four  bridges, 
divides  the  city  into  two  parts.  Huge  Persian  water-wheels 
(nt-irah),  70  or  80  feet  in  diameter,  turned  by  the  current, 
supply  the  houses  and  gardena  with  water.  The  houses 
are  built  of  sun-dried  bricks  and  wood.  The  city  keeps  up 
a  lively  trade  with  the  Bedaween.  Recent  arehasological 
discoveries  have  made  Hamath  famous.  In  1812,  Burok- 
bardt  law  a  atone  there  with  "  a  kind  of  hieroglyphical  in- 
scription "  upon  it.  In  1870  thia  stone  and  three  others, 
all  of  block  basalt  and  similarly  inscribed  (in  relief),  wore 
found  and  examined  by  the  Hon.  J.  Augustus  Johnson, 
American  consul-general  at  Beiroot,  and  the  Rev.  Samuel 
Jeasap,  American  missionary  in  Syria.  Three  years  later 
these  stones,  by  order  of  the  Turkish  government,  were  car- 
ried to  Constantinople.  Bnt  while  in  Beiroot,  on  their  way 
to  the  capital,  casta  and  aqueeiea  of  the  inacriptions  (five 
in  all)  were  very  carefully  taken  by  Lieut.  Steever  and 
Prof.  Paine,  and  fac-simiica  of  the  same  were  publiabed  by 
the  American  Paleatine  Exploration  Society  in  1873.  The 
writing  appeara  to  be  alphabetic  mainly,  but  no  oloe  haa 
yet  been  found  either  to  ita  meaning  or  ita  age.  (See  RoB- 
ntos'a  Later  Biblical  Baeareket  (1856);  Bdrtom  and 
Drake's  Unexplored  Syria  ( 1 872) ;  and  the  Paleatine  Ex- 
ploration Sooiety'a  Second  Statement  (Sept.,  1873).) 

R.  D.  Hitchcock. 


Ha'math  Inscrip'tions,  The.  A  peculiar  kind  of 
hieroglyphic  writing  has  been  found  at  Hamath,  Syria,  on 
four  inaeribed  stones,  forming  what  are  called  the  Hamath 
Inscriptions.  They  were  first  mentioned  by  Burckhardt, 
but  attracted  no  further  attention  until  Mr.  J.  A.  Johnson, 
the  American  consul  at  Beiroot,  rediscovered  them  in  1870, 
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and  obtained  imperfect  copies.  These  eopiea,  Iwing  pnb- 
lisl\pd,  attracted  considerable  attention,  and  two  yeara 
later  the  stones,  which  were  built  into  walls  and  bouaea  in 
Hamath,  were  taken  poaaesaion  of  by  the  Turkish  gov- 
ernment for  the  museum  in  Constantinople.  Caata  were 
taken  by  Prof.  J.  A.  Paine  at  Beiroot,  aa  atated  in  the 
article  Hamatb  (wbioh  aeo).  On  three  of  theae  atonea 
the  inacription,  containing  about  sixty  cbaractcra,  is  the 
same,  except  that  in  two  places  there  are  three,  or  four 
variants,  perhaps  the  names  of  kings.  One  of  the  three 
stonea  haa  the  end  of  the  lines  broken  off.  The  fourth 
atone  begins  with  very  nearly  the  same  inacription,  but 
oonUnuea  it  to  a  length  eight  or  ton  timea  aa  great.  The 
cbaractera  are  arranged  in  horixontal  linea,  in  tiera  of 
two  or  three  over  each  other.  The  linea  read  bouttrophe- 
don,  the  characters  being  reversed  aa  the  direction  of  the 
line  is  reversed.  The  characters  are  of  various  conven- 
tional sorts,  with  some  whose  forms  can  be  referred  to  por- 
tions of  the  human  body  or  to  weapons.  They  are  about 
fifly-five  in  number,  and  entirely  different  from  any  other 
known  hieroglyphic.  Besides  these  Hamath  stones  another 
is  known  to  bo  in  Aleppo,  not  yet  correctly  copied,  and 
there  are  in  the  British  Museum  a  few  seals  from  Nineveh 
with  the  same  characters.  Thus  far,  no  clue  has  been  dis- 
covered to  their  decipherment.  The  paucity  of  characters 
might  suggest  that  they  are  syllabic,  but  oven  this  is  un- 
certain. No  relation  has  been  established  with  the  Cypri- 
ote, Lycian,  Assyrian,  or  any  other  character.  The  Ha- 
math character  must  have  had  currency  over  a  consid- 
erable territory  before  it  waa  diaplaeed  by  derivativea  of 
the  Phcenioian  alphabet.  How  early  it  waa  introduced  we 
do  not  know,  but  it  probably  ceased  to  be  employed  about 
the  seventh  century  b.  c,  when  the  kingdom  of  Hamath 
waa  destroyed.  The  seals  probably  belonged  to  the  later 
kings  of  Hamath,  of  whom  we  know  two,  and  from  their 
names  Lenormant  has  tried  in  vain  to  identify  two  or  three 
characters.  Wv.  Hates  Ward. 

Hamba'tO,  town  of  Ecnador,  South  America,  situated 
on  a  plateau  8860  feet  above  the  sea.  It  has  a  lively  trade 
in  wheat,  which  under  the  equator  can  be  grown  at  this 
elevation,  and  other  products.     Pop.  10,000. 

Ham'blent  county  of  East  Tennessee,  organized  since 
the  census  of  1870.  Area,  130  square  miles.  It  is  bounded 
on  the  N.  W.  by  Holston  River,  and  is  intersected  by  the 
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TirginU  Tennessee  and  Oeorgla  and  the  Cincinnati  Cum- 
berland Qap  and  Charleaton  R.  Ra.     Cap.  Horristown. 

Ham'bliii,  tp.  of  Brown  oo.,  Ind.    Pop.  2011. 

Ham'bnrg,  a  free  city,  one  of  the  principal  memben 
of  the  old  Honseatic  League,  and  the  most  important  com- 
mercial port  of  the  German  empire,  is  situated  on  the  Elbe, 
near  its  entrance  into  the  North  Bea.  With  its  district 
it  comprises  an  area  of  liS  square  miles,  with  338,1171  in- 
habitants, of  whom  240,251  live  in  the  oity  and  suburbs. 
Its  present  constitution  dates  from  Sept.  28,  1800.  The 
legislative  power  rests  with  a  senate  consisting  of  18  mem- 
bers, and  a  municipal  council  consisting  of  192  members ; 
the  ezeoutiTe  power  with  the  senate  alone.  The  state  of 
finances  is  as  follows : 

1870 A<82,«4      8.578,»«2 

1871 _ J)J48,044      6,S78,eOO 

1872 J!,7S0,000       6,200,000 

1878 6,150,000      «,8»,000 

At  the  end  of  1871  the  pnblio  debt  amoanted  to  40,349,22.3 
thalera.  The  oommeroe  shows  importations  over  sea  of  the 
Talne  of  432,240,000  thalers  in  1872,  against  375,890,000 
in  1871,  mainly  from 

Mil.  im. 

Great  BriUin „ 248,480,000  »5,sa0,000 

United  Stale* 20,080,000  27,480,000 

West  coast  of  America. >..  15,090,000  18,030,000 

Brasll „ 10,470,000  14,300,000 

France „    »370,000  14,700,000 

The  Netherlands 8,510,000  14,070,000 

Tbe  ralne  of  the  importations  orer  land  amounted  in  1871 
to  227,360,000  thalers;  that  of  the  total  importation  in 
1871  to  603,450,000  thalers,  against  369,640,000  in  1870 ; 
427,860,000  in  1869 ;  409,020,000  in  1868.  The  exporta- 
tions  comprised  13,573,284  owts.  in  1872,  chiefly  to  Great 
Britain,  tne  U.  S.,  the  west  coast  of  America,  Braiil, 
and  the  Netherlands.  Of  the  exportations,  4,928,344  owts. 
were  in  Oerman  Tessels;  8,644,940  in  foreign.  In  1872, 
6913  sea-going  vessels,  of  1,387,275  tons  burden,  arrived, 
of  which  778  vessels,  of  327,048  tons  burden,  belonged  to 
Hamburg.  In  the  same  year  5872  sea-going  vessels,  of 
1,383,648  tons  burden,  cleared,  of  which  837  vessels,  of 
322,683  tons  burden,  belonged  to  the  city.  With  LUbeck 
and  Bremen,  Hamburg  furnishes  as  its  military  contingent 
the  75tb  and  76th  (Hanseatio)  regiments  of  infantry. 

The  city  stands  in  a  semicircle  on  the  right  bank  of  the 
Elbe,  the  depth  of  whoso  waters  at  high  tide  allows  sea- 
going vessels  not  drawing  more  than  5.5  m.  to  enter  the 
harbor,  while  an  extensive  river-traffic  establishes  a  lively 
communication  with  the  interior.  Hamburg,  which  for- 
merly was  fortified,  oonsists  of  the  old  and  the  new  city, 
the  former  suburb  of  St.  Oeorg,  sitnated  to  the  N.  E.,  and 
the  suburb  of  St  Panii,  situated  to  the  W.  Besides  the 
Elbe,  it  has  another  small  river,  the  Alster,  which,  coming 
from  the  N.,  forms  within  the  city  a  small  basin,  called 
Binnen- Alster,  and  outside  of  it  a  larger  one,  called  Aussen- 
Alster;  it  traverses  the  city  by  two  main  branches,  which 
oommanieate  by  canals  with  the  numerous  branches  of  the 
Elbe.  The  harbor  presents  a  grand  and  interesting  aspect. 
It  has  recently  been  considerably  enlarged,  and  is  now  5500 
m.  wide,  afibrding  room  for  400  sea-going  vessels  and  400 
large  and  several  hundreds  of  small  river-oraft.  The  west- 
ernmost part  of  the  harbor  is  chiefly  oooapied  by  English 
eoal-ships  and  the  steamers  of  the  Hamburg-American 
Steamship  Co. ;  the  lower  harbor,  situated  more  to  the  E., 
and  safe  against  drifting  ioe,  is  especially  intended  for  sail- 
ing vessels;  farther  to  the  E.  stretch  the  Sandtfaorhafen 
and  the  Grasbrookhafen,  with  flue  quays  for  steamboats. 
The  easternmost  part,  the  Brookthorhafen,  the  upper  harbor 
and  the  lumber  harbor,  consist  of  shallow  basins,  and  are 
oconpied  by  lumber-crafl  and  other  small  vessels  coming 
down  the  river.  Tbe  great  d£p6t  belonging  to  the  railway 
line  destined  to  run  through  Bremen,  Osnabriick,  Weset, 
and  Maestrieht  to  Paris,  is  sitnated  between  the  Brookthor- 
hafen and  the  upper  harbor.  The  railway  crosses  a  branch 
of  the  Elbe  by  an  iron  bridge  above  the  d£pfit,  and  turns 
then  to  the  8.,  towards  Harburg,  crossing  another  branch 
of  the  Elbe  on  a  second  bridge.  The  Berlin  d£p6t  is  sitn- 
ated in  the  eastern  part  of  the  old  town,  Altstadt. 

The  best  view  of  the  city  and  the  river  is  from  the  Elbe 
Hill,  near  the  harbor.  The  finest  part  of  the  city  is  the 
Binnen-Alster,  generally  called  the  Alster  Basin,  and  its 
surroundings.  The  quadrangular  basin,  1750  m.  in  circum- 
ference, is  on  three  sides  lined  with  elegant  buildings,  among 
which  are  the  best  hotels,  and  has  fine  quays  planted  with 
trees — Jangfemstieg  and  Alsterdamm.  Boats  and  small 
steamers  cover  the  water,  and  all  around  is  stirring  with 
life.  The  Alster  Pavilion  and  the  Bazar,  a  trading-hall 
roofed  over  with  glass,  are  situated  on  the  Jungfemstieg. 
The  northern  side  of  tbe  basin  is  formed  by  a  dyke  which 
separates  the  Binnen-Alster  from  the  A assen -Alster.  Only 
in  the  middle  is  an  opening  through  which  tbe  water  flows. 


and  which  is  crossed  by  tbe  Lombard  Bridge.  A  oolnmn 
with  the  bust  of  Prof.  BUseh  stands  to  the  W.  of  the  bridge ; 
to  the  E.  a  statue  of  Sohiller  by  Lippelt.  At  the  N.  E.  cor- 
ner of  the  Alster  Basin,  on  the  Alster  Hill,  the  art-gallei7 
is  situated,  finished  in  1869  after  tbe  plans  of  Schimnaeher 
and  Von  der  Hnde,  in  Italian  renaissance  style.  The  lower 
story  contains  sculptures;  the  upper  contains  pictures  by 
Calame,  Camphaasen,  Verbookhoven,  Vautier,  Delaroche^ 
Brendel,  and  others.  Tbe  fortifloations,  extending  from 
the  art-gallery  to  the  Berlin  dipftt,  have  been  ttsosformed 
into  promenades,  and  here  an  iron  monument  was  erected 
in  1821  in  honor  of  Count  Adolph  IT.  of  Holstein.  Similar 
promenades  stretch  from  the  other  end  of  the  Lombard 
Bridge  to  the  Elbe  Hill  and  tbe  harbor,  separating  the  city 
proper  from  the  snbnrb  of  St.  Panli,  and  connecting  with 
the  botanical  garden,  one  of  the  richest  in  Germany,  and 
with  the  loological  garden,  also  a  magniSoent  institution. 
The  new  Zollverein  d£pAt  is  situated  opposite  to  the  loo- 
logioal  garden,  an  immense  structure,  covering  50,000  square 
mitres,  and  containing  storerooms  of  all  kinds,  post-office, 
railway  and  telegraph  stations,  eto.  Other  remarkable 
buildings  are  the  Bourse,  where  every  noon  more  than 
5000  men  gather  together,  and  which  contains  a  com- 
mercial library  of  40,000  volumes ;  the  bank ;  the  Nicolai 
church,  built  in  1842  after  the  plan  of  Gilbert  Scott  of 
London ;  the  Catharine  church,  containing  a  remarkable 
altar  and  fine  glass  paintings;  the  Orosse  Michaelis 
church,  built  In  the  middle  of  the  eighteenth  century ;  the 
Johannenm,  containing  a  library  of  250,000  volumes  and 
5000  manuscripts;  and  the  Thalia  theatre,  built  in  1842, 
in  the  renaissance  style.  The  vieinlty  of  Hamburg,  espe- 
cially the  right  bank  of  the  Elbe,  is  oovered  with  fine  villas, 
beautiful  promenades,  and  charming  villages,  such  as  Blan- 
kenese,  Flottbeck,  and  others. 

It  is  probable  that  Hamburg  originated  from  one  of  the 
castles  which  Charlemagne  built  against  the  Slavi,  and 
more  especially  from  the  so-called  Gammerburg.  In  831 
it  was  made  a  bishopric,  and  in  834  an  archbishopric,  al- 
though at  that  time  it  was  only  a  miserable  fishing-village. 
In  980  It  had  grown  into  a  small  town,  but  in  that  year  it 
was  destroyed  by  tbe  Ohotrites.  In  121 5  it  was  made  a  free 
city  by  the  emperor  Otho  IV.,  but  in  1223  it  was  taken  by 
the  Danish  king  Knut  YI.  His  son  Waldemar  sold  it  for 
700  marks  silver  to  the  count  of  Scbaumburg-Orlamunde,  | 
and  he  sold  it  again  for  1500  marks  silver  to  the  citiiens. 
Thus,  Hamburg  again  became  a  free  city.  It  chose  Count 
Adolpb  IV.  of  Holstein  for  its  patron,  and  he  protected  it 
snooessfuUy  against  the  Danes,  leaving  it  all  its  rights  and 
conferring  many  benefits  on  iL  In  1242  it  made  a  covenant 
with  LUbeck,  by  which  the  foundation  was  laid  for  the  Han- 
seatio League,  to  which  Hamburg  owes  much  of  its  com- 
metoial  importanee  and  all  of  its  political  infiuenoe.  After 
the  fall  of  the  league  it  still  increased,  and  it  lived  through 
the  Thirty  Tears'  war  without  seeing  a  foreign  soldier  within 
its  walls.  After  a  series  of  internal  disturbances,  caused  by 
tbe  jealousy  between  the  senate  and  tbe  citisens,  it  formed 
a  new  constitution  in  1712,  and  in  1770  it  acquired  a  vote 
in  the  German  dieL  Its  commerce  increased  immensely 
during  the  North  American  war  of  independence,  as  Great 
Britain  allowed  neutral  vessels  free  entrance  to  the  col- 
onies. On  Dec.  13, 1810,  it  was  incorporated  into  Franoe; 
and  suffered  very  much  during  the  sieges  of  1813  and  1814. 
In  1842,  by  a  terrible  conflagration,  4219  bouses  were  burnt. 
In  1867,  Hamburg  became  a  member  of  the  North  German 
Confederation,  and  in  1871  of  the  German  empire. 

AcotjST  MiEHAinr. 

HamlinTB,  post-v.,  county-seat  of  Ashley  co..  Ark. 

Hambarg,  tp.  and  post-v.  of  Calhoun  oo..  III.,  on  the 
Mississippi  River,  90  miles  S.  W.  of  Springfield.   Pop.  707. 

Hamburg,  post-v.  of  Fremont  oo.,  la.,  on  the  Chicago 
Burlington  and  Quincy  and  the  Kansas  City  St.  Joseph  and 
Council  Bluffs  R.  Rs.  It  has  2  newspaperv,  2  flour-mills,  1 
foundry,  5  churches,  7  schools.     Fop.  1431. 

W.  A.  Pdtiht,  Ed.  "  Tihes." 

Hambnrg,  tp.  and  post-v.  of  Livingston  eo.,  Ilioh. 
Pop.  of  V.  81 ;  of  tp.  907. 

Hambnrg,  post-b.  of  Berks  oo..  Pa.,  on  the  Philadel- 
phia and  Reading  R.  R.,  the  E.  bank  of  the  Schuylkill 
River,  and  at  the  foot  of  the  Blue  Mountain.  It  has  I  roll- 
ing-mill that  turns  out  300  tons  of  iron  per  week,  1  build- 
ing and  savings  assooiation,  2  savings  banks,  2  fbundrias, 
2  steam-mills,  5  churches,  1  high  and  several  graded 
schools,  1  German  newspaper,  1  broom-factory,  6  hotels. 
The  South  Mountain  R.  R.,  now  in  course  of  oonstruotion, 
will  pass  through  the  town.     Pop.  1590. 

M.  P.  DoiRiHG,  Ed.  "  Hahbdrqbr  Scainiuj'on.'' 

Hamburg,  tp.  of  Edgefield  oo.,  S.  0.    Pop.  lltO. 

Hamburg,  tp.  of  Vernon  oo..  Wis.    Pop.  1208. 

Ham'bnrgh,  post-tp.  of  Erie  oo.,  IT.  T.,  on  Lako  Bria^ 
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■od  on  the  Lake  Shore  K.  B.,  10  milei  S.  of  Buffalo,  K.  T. 
It  eoDtkisa  WTeral  TilUgea,  and  has  important  manotM- 
turts.     Pop.  of  tp.  29S4. 

Ham'deiif  post-tp.  of  New  Haven  oo,,  Conn.,  the  next 
town  \.  of  New  Haven.  It  ia  bounded  on  the  E.  by  Quin- 
nipiac  River,  and  contains  sereral  manufacturing  villagci. 
It  i>  traversed  by  the  New  Haven  and  Northampton  B.  B. 
Pop.  3028. 

HamdeDt  tp.  and  poat-v.  of  Delaware  eo.,  N.  T.,  on 
the  Delaware  River  and  on  the  Delhi  branch  of  the  New 
York  and  Oswego  Midland  R.  R.  The  township  is  moun- 
tainous, but  has  important  manufactures.  Pop.  of  v.  133; 
of  tp.  I7«2. 

Hamden,  a  r.  of  Clinton  tp.,  Vinton  oo.,  0.,  on  the 
Marietta  and  Cincinnati  R.  R.,  at  the  junction  of  the  Ports- 
month  branch,  127  miles  K.  of  Cincinnati.  (P.  0.  Reed's 
Hill,  Vinton  co.,  0.)    Pop.  364. 

Ha'meln,  town  of  the  Oerman  empire,  in  Hanover,  on 
the  Wcsor,  which  here  u  crossed  by  a  onain  bridge  780  feet 
long.  It  has  a  very  interesting  aspect  of  antiquity  with  its 
walls  and  towers,  and  with  its  houses  ornamented  with 
wood-carving  and  their  gables  turned  towards  the  streets. 
It  has  large  breweries  and  tobaeoo  manufactures.    P.  8530. 

Ha'mer,  tp.  of  Highland  co.,  0.    Pop.  950. 

Ilamer  (Thoxas  L.),  b.  in  Pennsylvania;  removed  at 
an  early  age  to  Ohio,  where  he  studied  and  practised  law, 
and  was  elected  a  member  and  Speaker  of  the  State  legis- 
lature ;  also  member  of  the  House  of  Representatives  1833- 
39.  During  the  war  with  Mexico  he  served  as  miijor  of 
Ohio  volunteers  until  appointed  brigadier-general,  July  1, 
1846,  distinguishing  himself  at  Monterey,  where  ho  suc- 
ceeded to  the  command  of  Butler's  division  after  that  officer 
was  wounded.  D.  at  Monterey  Dec.  2,  1846.  To  oommu- 
nieate  its  regret  at  his  loss.  Congress  voted  a  sword  to  be 
presented  to  his  nearest  male  relative.       G.  C.  Simmons. 

Ha'mersTille,  post-v.  of  Brown  co.,  0.,  in  Clark  ^>. 
Pop.  151. 

Ham'erton  (Philip  Gilbert),  b.  at  Manchester,  Eng- 
land, Sept.  10, 1834,  of  an  old  fhmily  of  the  N.  of  England ; 
devoted  himself  to  landscape-painting,  living  much  in  the 
wildest  parts  of  Scotland ;  married  a  Frenoh  lady  in  1859, 
and  has  since  lived  chiefly  at  Autun ;  has  bronght  forward 
a  new  process  for  etching ;  but  his  devotion  to  literature 
has  interfered  with  his  suooess  as  an  artist.  Author  of 
Obtervationt  tm  Heraldry  (1851) ;  latttof  Loch  ^wa  (poems, 
1855);  Painter' t  Catin,  in  the  Highlande  {1&62) ;  ThoughU 
about  Art  (1862);  Etching  and  Etchert  (1866);  Contem- 
porary  French  Paintert(\M1);  Etcher't  Handbook  (\S6&) ; 
Wenderholme  (a  novel,  1869) ;  The  Unknown  River  (1870) ; 
The  IntelUetaal  Life  (1873) ;  Chapter!  on  Animalt  (1873) ; 
and  several  other  volumes,  bMides  many  fugitive  pieces,  ete. 

Hamil'car  was  the  name  of  several  Carthaginian  gen- 
erals, but  the  most  celebrated  of  them  was  Hamilcar  Barca 
("lightning"),  the  father  of  Hannibal.  While  yet  very 
young  he  was  appointed  commander  of  the  Carthaginian 
army  in  Sicily  (247  B.  c.)  during  the  first  Panic  war.  At 
this  time  the  Romans  had  nearly  succeeded  in  driving  the 
Carthaginians  from  the  island,  but  when  Hamilcar  received 
the  command  fortune  turned.  Ho  took  up  his  position  first 
at  Mount  Hercte,  then  at  Mount  Eryx,  and  from  these  points 
he  steadily  extended  his  sway.  But  in  241  B.  C.  the  Car- 
thaginian fleet  was  totally  defeated  off  the  Agates  Islands. 
Hamilcar  was  called  back  to  Africa  to  defend  the  mother- 
city;  peace  was  concluded  shortly  after,  and  Carthage  lost 
Sardinia  and  Sicily.  In  order  to  procure  for  his  native 
city  another  empire  as  profitable,  and  form  a  basis  of  op- 
erations from  which  Rome  herself  could  be  attacked,  he 
entered  upon  his  Spanish  campaigns  in  236  B.  c.  He  was 
eminently  successful,  and  had  Drought  the  whole  southern 
and  eastern  part  of  Spain  under  Carthaginian  rule  when 
he  was  killed  in  a  battle  against  the  Vettones,  in  228  B.  c. 

Ham'ilton,  town  of  Scotland,  in  the  county  of  Lanark, 
on  the  Clyde,  11  miles  S.  £.  of  Olasgow.  Close  by  is  Ham- 
ilton Palace,  a  fine  building  in  the  midst  of  extensive 
pleasure-grounds  and  containing  a  fine  oolleotion  of  pio- 
tures.     Pop.  11,496. 

HamiltODf  a  flourishing  eity  and  port  of  entry,  cap. 
of  Wentworth  co.,  Ontario,  Dominion  of  Canada,  on  the 
Great  Western  Railway,  40  miles  S.  W.  of  Toronto  and  43 
miles  W.  N.  W.  of  the  Suspension  Bridge,  on  Burlington 
Bay,  the  western  extremity  of  Lake  Ontario.  The  bay  oon- 
Ititutes  a  noble  and  capacious  harbor,  connected  with  the 
main  lake  by  Burlington  Bay  Canal.  Tho  Desjardins 
Canal,  a  deepened  channel,  leads  to  the  thriving  town  of 
Dnndas.  Hamilton  has  5  branch  banks,  a  board  of  trade, 
35  churches,  10  athletic  and  sporting  clubs,  a  fine  system 
of  public  schools,  Roman  Catholic  schools,  a  business  col- 
Iege>  an  industrial  school,  a  public  library,  a  female  col- 


lege, a  grammar  school,  a  convent,  a  meohaaics*  insti- 
tnte,  8  Masonie  bodies,  6  Odd  Fellows'  lodge*,  2  daily,  i 
weekly,  and  3  monthly  periodicals,  1  agricultural  and  1 
horticultural  society,  6  benevolent  associations,  2  literary 
societies,  a  hospital,  a  deaf  and  dumb  asylum,  a  female 
home,  2  orphan  asylnms,  a  house  of  refuge,  2  Christian  as- 
ioaiations,  and  a  Bibia  society.  Tho  city  has  excellent 
water  and  gas  works,  a  large  trade,  and  mannfaclures  of 
machinery,  iron  goods,  paper,  sewing-maobines,  carriages, 
brushes,  glass,  gunpowder,  soap,  lumber,  etc.  It  ia  called 
the  "  Ambitions  City,"  and  is  a  place  of  great  enterprise 
and  thrift  It  is  divided  into  five  wards,  and  has  a  Roman 
Catholic  bishop.     Pop.  in  1871,  26,716. 

Hamilton,  county  of  Florida,  bounded  on  the  N.  by 
Georgia.  Area,  4U0  square  miles.  It  has  extensive  forests 
of  pine  timber  and  large  swamps.  Cotton  and  com  are 
staple  products.  It  is  intersected  by  the  Florida  division 
of  the  Atlantic  and  Gulf  R.  R.     Cap.  Jasper.     Pop.  5749. 

Hamilton,  county  in  the  S.  E.  of  niinois.  Area,  4.^2 
square  miles.  It  contains  both  timber  and  prairie  land, 
and  is  fertile.  Cattle,  grain,  tobacco,  and  wool  are  staple 
products.  Woollen  goods  and  carriages  are  leading  mann- 
faotnres.  The  county  is  traversed  by  the  St.  Louis  and 
South-eastern  R.  R.     Cap.  MoLeansboro*.     Pop.  13,014, 

Hamilton,  county  of  Central  Indiana.  Area,  400 
square  miles.  It  is  very  fertile,  and  is  partly  level  and 
partly  undulating.  Cattle,  grain,  and  wool  are  staple  prod- 
ucts. Floor,  lumber,  carriages,  and  brick  are  leading  arti- 
cles of  manufacture.  It  is  traversed  by  tho  Indianapolis 
Peru  and  Chicago  R.  R.     Cap.  Noblesrille.    Pop.  20,882. 

Hamilton,  county  in  N.  Central  Iowa,  Area,  576 
square  miles.  It  is  undulating  and  fertile.  Grain  is  the 
leading  product.  Coal  is  mined  in  the  courty.  It  is  tra- 
versed by  the  Iowa  division  of  the  Illinois  Central  R.  R. 
Cap.  Webster  City.    Pop.  6055. 

Hamilton,  county  of  S.  Central  Nebraska.  Area,  576 
square  miles.  The  surface  is  rolling  and  adapted  to  pas- 
turage. The  N.  W.  part  is  traversed  by  the  river  Platte 
and  the  Onion  Pacific  U.  R.    Cap.  Orville.    Pop.  IStv 

Hamilton,  county  of  N.  E.  Central  New  York.  Area, 
1745  square  miles.  It  is  a  part  of  the  great  northern  wil- 
derness of  New  York,  is  rocky  and  mountainous,  and 
chiefly  covered  by  forests.  It  abonnds  in  lakes  and  streams. 
Some  of  the  valleys  are  productive.  Peat,  iron  ore,  lime- 
stone, sandstone,  and  graphite  are  found.  Cap.  Sageville. 
Pop.  2960. 

Hamilton,  the  south-westernmost  county  of  Ohio. 
Area,  390  square  miles.  It  is  the  most  populous  county  in 
the  State.  It  is  undulating,  fertile,  and  well  cultivated. 
Grain,  fruits,  dairy  products,  and  live-stock  are  the  great 
staples.  The  manulactures  are  very  extensive  and  embrace 
nearly  all  kinds  of  goods.  (See  art.  Cincinnati.)  The 
county  has  extensive  commerce  by  rail  and  river.  It  is 
traversed  by  numerous  railroads.  Capital,  Cincinnati.  Pop. 
260,370. 

Hamilton,  county  of  Tennessee,  bounded  S.  by  Georgia. 
Area,  520  square  miles.  Tho  surface  is  in  part  broken  by 
spun  of  the  Cumberland  Mountains.  The  soil  is  produc- 
tive. Wheat  and  com  are  staple  products.  Coal  and  iron 
abound,  and  iron  is  manufactured.  The  county  is  traversed 
by  the  navigable  Tennessee  River  and  by  tho  railroads 
centring  at  Chattanooga,  the  capital.    Pop.  17,241. 

Hamilton,  county  of  N.  W.  Central  'Texas.  Area,  825 
square  miles.  It  is  a  fine  rolling  prairie  region,  well 
watered  and  timbered,  and  abounding  in  good  building- 
stone.  The  soil  is  fertile.  The  chief  products  are  live- 
stock, wool,  and  hides.    Cap.  Hamilton.    Pop.  733. 

Hamilton,  tp.  of  Prairie  co,.  Ark.    Pop.  582. 

Hamilton,  tp.  of  Butte  oo.,  Cal.,  on  Feather  River. 
Pop,  1130. 

Hamilton,  post-T,,  cap,  of  Harris  co.,  Ga.,  22  miles  N. 
of  Columbus  and  3  miles  from  the  North  and  South  R.  R.  It 
has  an  academy,  a  female  college,  a  newspaper,  2  churches, 
and  a  hotel.     P.  359.    D.  W.  D.  Boully,  Pub.  "  Visitor." 

Hamilton,  tp.  and  post-v.  of  Hancock  co..  III.,  on  the 
Mississippi  River,  opposite  Keokuk,  la.,  and  at  the  foot 
of  the  Des  Moines  Rapids,  is  on  the  Toledo  Peoria  and 
Warsaw  and  tho  Keokuk  branch  of  the  Toledo  Wabash 
and  Western  R.  Rs.  It  has  a  monthly  paper,  4  churohes, 
good  common  schools,  a  flouring  and  a  saw  mill,  a  basket- 
factory,  wagon  and  plough  factories,  and  an  immense  wa- 
ter-power, unimproved.  The  river  is  here  crossed  by  a 
railroad  bridge.  In  the  midst  of  an  excellent  fruit-region. 
Pop.  of  tp.  1019.    Th.  Gregs,  Ed.  "  Dollar  Monthlt." 

Hamilton,  tp.  of  Lee  oo.,  III.    Pop.  186. 

Hamilton,  tp.  of  Delaware  co.,  Ind.     Pop.  1129. 

Hamilton,  tp.  of  Jackson  co.,  Ind.    Pop.  1565. 
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Hamilton,  tp.  of  Sullivan  ao.,  Ind.  It  oontaina  Sulli- 
Tan,  the  oounty-seat.     Pop.  37SV, 

Hamilton,  tp.  of  Decatur  oo.,  la.     Pop.  846. 

Hamilton,  tp.  of  Hamilton  eo.,  Is.    Pop.  540. 

Hamilton,  poat-v.  of  Liberty  tp.,  Marion  co.,  la.  P.  133. 

Hamilton,  post-tp.  of  Essex  co.,  Mass.,  on  the  Eastern 
R.  R.,  24  milaa  if.  E.  of  Boston.  It  is  a  good  agricaltural 
town,  has  manufactures  of  woollen  goods,  and  a  celebrated 
camp-meeting  ground,  known  as  Asbnry  Qrore,  owned  by 
members  of  the  Methodist  Episcopal  Church.     Pop.  790. 

Hamilton,  tp.  of  Gratiot  co.,  Mich.     Pop.  294. 

Hamilton,  tp.  of  Van  Boren  co.,  Mioh.    Pop.  1172. 

Hamilton,  a  t.  of  Houaton  oo.,  Minn.    Pop.  &0. 

Hamilton,  poat-v.  and  tp.  of  Caldwell  oo..  Mo.,  60  miles 
E.  of  St.  Joseph,  on  the  Hannibal  and  St.  Joseph  R.  R.  It 
haa  a  bank,  a  nawapaper,  5  churchea,  3  hotels,  stores,  ma- 
ehine-shops,  flouring-mills,  etc.  It  is  the  centre  of  a  fine 
agrioullnnJ  seotion,  and  is  an  important  point  for  shipping 
cattle,  horses,  hogs,  and  grain.  Pop.  of  t.  975 ;  of  tp.  1658. 
M.  A.  Low,  Ed.  "  News." 

Hamilton,  post-r.,  oap.  of  White  Pine  oo.,  Ner.,  120 
miles  S.  of  Palisade,  whicn  is  on  the  Central  Pacific  R.  R. 
It  has  a  bank,  a  Wells,  Fargo  i  Co.  express  office,  and  1 
newspaper.  Principal  business,  quarts  silver-mining,  in 
connection  with  which  there  are  7  mills,  containing  122 
stamps,  and  capable  of  crushing  150  tons  of  rock  per  day 
of  24  hours.  The  product  of  silver  bullion  during  four 
yeara  ending  Jan.  1,  1374,  has  been  nearly  $9,000,000  in 
ralue.  In  the  immediate  vicinity  are  numerous  "  ranches  " 
or  farms,  wbioh  produee  hay  and  grain.  Immense  herds 
of  Itre-atook  are  dispersed  over  the  valleys  during  summer 
and  winter,  finding  abundant  feed  the  entire  year.  Pop. 
of  tp.  391.3.     Fbed.  EiLioTT,  Ed.  "  Whitb  Pi.ve  News." 

Hamilton,  tp.  of  Atlantic  co.,  N.  J.  It  contains  May's 
Landing,  tho  county-seat.     Pop.  1271. 

Hamilton,  tp.  of  Mercer  co.,  N.  J.,  on  the  Delaware 
River,  just  below  Trenton.  It  is  traversed  by  several  di- 
visions of  the  Pennsylvania  R.  R.,  and  has  a  very  fertile 
soil.     Pop.  5417. 

Hamilton,  poat-v.  and  tp.  of  Madison  oo.,  N.  T.,  about 
30  miles  from  Utica,  on  the  Chenango  Canal  and  the  tJtica 
Chenango  and  Binghamton  R.  R.  It  is  the  seat  of  Madison 
University,  Hamilton  Theological  Seminary  (Baptist),  Col- 
gate Academy,  Hamilton  Female  Seminary,  and  a  union 
eraded  school.  It  baa  a  very  fine  park,  5  churches,  1  na- 
tional bank,  2  weekly  newspapers  and  a  semi-monthly  col- 
lege paper,  1  foundry,  a  large  coffin  and  burial-casket  manu- 
factory, a  large  wagon-works,  a  sash,  blind,  and  door  monu- 
faotory,  etc.  Tho  tp.  also  contains  Eahlville,  East  Hah- 
ILTOIC,  HuBDAItDSVILLE,  and  POOLVILLK  (which  See).     Pop. 

of  V.  1529  J  of  tp.  3687.    Ed.  "  Democratic  Republicak." 

Hamilton,  tp.  and  poat-v.  of  Martin  co.,  N.  C,  on  the 
S.  bank  of  the  Roanoko  River.  Large  vessels  can  ascend 
to  this  point.     Pop.  of  v,  200;  of  tp.  3967. 

Hamilton,  city,  cap.  of  Butler  co.,  0.,  on  either  bank 
of  the  Orcat  Miami  River,  25  miles  N.  of  Cincinnati.  The 
Cincinnati  Hamilton  and  Dayton,  Cincinnati  and  Indian- 
apolis, Cincinnati  Richmond  and  Chicago,  and  the  Atlantic 
aind  Oreat  Weatern  R.  Rs.  and  the  Miami  and  Erie  Canal 
pass  through  it.  The  river  and  canal  afibrd  unlimited 
water-power  for  manufacturiDg  purposes.  A  railroad  to 
connect  the  Cincinnati  and  Indianapolis  road  at  this  point 
with  the  Little  Miami  road  at  Morrow  will  soon  be  built, 
wbioh  will  bring  thia  city  within  easy  reach  of  the  Ohio 
coal-fields.  The  city  is  a  large  manufacturing  centre,  and 
one  of  the  largest  exhibitors  at  the  Industrial  Exposition 
annually  held  at  Cincinnati.  Among  its  industries  is  a 
mannfaotory  of  railroad  supplies;  1  of  punches,  reapers, 
mowers,  etc. ;  1  of  engines,  threshers,  etc. ;  1  of  wood-work- 
ing machinery,  a  plough  company,  and  the  variety  works. 
A  large  capital  is  invested  in  sash,  wood-bending,  bran- 
duster,  eoinage,  and  other  factories.  There  are  6  paper- 
milla,  each  representing  about  $50,000  capital;  1  woollen 
and  5  flouring  mills,  2  national  banka,  1  local  inaurance 
company  and  32  agencies,  a  board  of  trade,  a  paid  fire  de- 
partment and  an  eloctric  fire-alarm  telegraph,  a  projected 
street  railway,  7  building  associations  with  a  capital  of 
$2,225,000,  4  weekly  newspapers,  21  corporations,  12 
churches,  13  benevolent  societies,  and  2  parka.  Pop. 
11,081.  F.  H.  ScoBRY,  Ed.  "  TsLBaBApa." 

Hamilton,  tp.  of  Franklin  co.,  0.    Pop.  1827. 

Hamilton,  tp.  of  Jaokson  oo.,  0.    Pop.  1108. 

Hamilton,  tp.  of  Lawrence  co.,  0.     Pop.  1108. 

Hamilton,  tp.  uf  Warren  co.,  0.,  on  the  Little  Miami 
River  and  K.  R.     Pop.  2466. 

Hamilton,  tp.  of  Adama  co..  Pa.    Pop.  1118. 


Hamilton,  tp.  of  Franklin  oo..  Pa.    Pop.  1630. 

Hamilton,  tp.  of  McKean  oo..  Pa.    Pop.  120. 

Hamilton,  tp.  of  Monroe  oo..  Pa.    Pop.  1892. 

Hamilton,  tp.  of  Tioga  oo..  Pa.,  contains  the  Tillages 
of  Blossburg  and  Morris  Run,  ia  tiaveraed  by  the  Tioga 
R.  R.,  and  haa  important  mines  of  aemi-bitaminona  coal. 

Hamilton,  tp.  of  Darlinglon  eo.,  S.  C.    Pop.  1814. 

Hamilton,  tp.  of  Cumberland  eo.,  Va.     Pop.  2990. 

Hamilton,  post-v.  of  Loudoun  co.,  Va..  is  the  present 
terminus  of  the  Washington  and  Ohio  R.  R.,  40  miles  W. 
from  Washington  City.  It  contains  the  usual  number  of 
stores  and  manufacturing  establishments,  has  2  weekly 
newspapers,  a  fine  Masonic  hall,  the  Virginia  Normal  In- 
stitute, and  there  are  several  churches  in  the  town  and  im- 
mediate vicinity.  It  is  a  great  resort  for  visitors  from  Wash- 
ington during  the  summer  months.     Pop.  about  500. 

S.  B.  Mercies,  Ed.  "  LonDOUH  EsTEnPRisi." 

Hamilton,  tp.  of  La  Croaae  oo.,  Wis.    Pop.  2261. 

Hamilton  (Alkxa.vdek),  b.  in  Novis,  an  island  of 
the  West  Indies,  Jan.  II,  1757.  His  father  was  from  Scot- 
land ;  his  mother,  whose  maiden  name  was  Faueette,  was 
of  Huguenot  stock.  Hia  father  failed  in  business,  and  his 
mother  died  while  her  son  waa  but  a  child.  He  was  gent 
to  the  mother's  relatives  in  Santa  Cruz,  where  in  1769  he 
beoame  a  counting-house  clerk  of  Mr.  Nicholas  Cmger ;  but 
on  his  discovering  some  literary  taste,  be  was  sent  in  1772 
to  a  grammar  school  at  Eliiabethtown.  N.  J.  In  1773  he 
entered  King's  (now  Columbia)  College.  In  1774  hia 
speeches,  pamphlets,  and  newspaper  articles  on  the  political 
affairs  of  the  day  won  the  applauae  of  the  people.  In  1776 
he  received  a  oaptain'a  commission  in  the  artillery,  and 
aerved  with  honor  in  tho  army  of  Washington,  whose  aide- 
de-camp  he  became  in  1777  with  tho  rank  of  lieutenant- 
colonel.  In  this  capacity  he  was  employed  by  tho  com- 
mander in  the  most  delicate  and  important  trusts.  In  1780 
he  married  Elisa,  a  daughter  of  6en.  Schuyler.  In  1781 
he  resigned  his  commission  in  consequenoe  of  a  rebuke  re- 
ceived from  Gen.  Washington.  He  next  received  command 
of  a  New  York  battalion  of  light  infantry,  of  which  he  was 
lieutenant-colonel,  and  at  the  battle  of  Yorktown  he  served 
at  its  bead  with  much  distinction.  He  afterwards  studied 
law,  was  a  member  of  Congress  (1782-83  and  1787-88), 
and  served  in  the  convention  which  drew  up  tho  Federal 
Constitution.  He  was  the  principal  author  of  the  pa- 
pers afterwards  called  collectively  Th*  Ftderaliil;  was 
(1789-95)  the  first  secretary  of  the  U.  S.  treasury,  and  as 
such  was  the  author  of  the  funding  system,  the  founder  of 
the  U.  8.  bank,  and  restorer  of  publio  credit.  Ho  after- 
wards had  some  share  in  the  preparation  of  Washington's 
farewell  address.     Ha  was  at  about  this  time  involved  in 

Seraonal  and  political  controveniea  with  Jcfierson  and 
[onroe;  but  subsequently,  when  the  House  of  Represen- 
tatives was  called  upon  to  choose  between  Jefferson  and 
Burr  for  the  Presidency,  he  used  his  powerful  influence  for 
tho  former.  In  1798,  during  the  troubles  with  France,  he 
was  made  inspector-general  of  the  army  with  the  rank  of 
major-general,  and  was  for  a  short  time  in  1799  commander- 
in-chief.  In  1800  he  was  chosen  president-general  of  the 
Cincinnati.  He  declined  the  chief-justiceship  of  the  V.  S. 
In  1804,  when  Aaron  Burr  unsuocessfolly  sought  the  gov- 
ernorship of  New  Y^ork,  he  was  opposed  earnestly,  thongh 
not  actively,  by  Hamilton,  to  whose  influence  Burr  ascribed 
his  defeat.  Burr,  smarting  under  his  supposed  injuries, 
challenged  Hamilton;  and  tho  latter,  though  repudiating 
the  code  as  barbarous  and  wrong  in  principle,  accepted  the 
challenge.  The  parties  met  at  Weehawken,  N,  J.,  July  11, 
1804.  Hamilton  declined  to  fire  at  his  adversary,  but  at 
Burr's  first  fire  was  mortally  wounded,  and  died  on  the 
following  day.  In  person,  Hamilton  was  thin,  small,  and 
erect,  graceful  and  courtly  in  manners,  ariatocratie  and  re- 
served in  social  habits.  Exceedingly  able  and  industrious 
in  public  affairs,  a  ready  and  pleasing  speaker,  a  strong 
ana  influential  writer,  his  share  in  the  settlement  of  the 
financial  and  other  difficulties  which  early  beset  the  repnblio 
waa  great  and  important.  Far  enough  was  he  removed 
in  bis  opinions  and  tastes  from  tho  democratic  spirit  of 
Jefferson  and  Madison  ;  and  it  is  probable  that  the  antag- 
onism of  the  two  prinoiplcs  was  necessary  to  the  growth 
of  a  good  government — one  neither  a  central  despotio 
power,  nor  a  loose  and  weak  association  of  separate  oom- 
mnnitiea,  with  no  powers  at  all  as  a  whole.  (See  his  L\f*, 
by  J.  Rexwick  (1841);  by  his  son,  Johm  C.  Hawiltob 
(18.34-10);  Hamilton'a  complete  Workt  (7  vols.,  1851).) 

Chas.  W.  Orkeke. 
Hamilton  (Akdrew),  a  merchant  of  Edinbnrgh;  be- 
came deputy  governor  of  New  Jersey  in  1686;  waa  taken 
prisoner  by  the  French  in  1689;  became  deputy jpostmuter 
for  the  colonies  in  1692 :  governor  of  East  and  West  Jersey 
1692-98  and  1699-1701)  deputy  governor  of  Pennsylv 
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1701-03.  S.  at  his  residenoe,  Amboj,  N.  J.,  Apr.  20, 1703. 
He  waa  ano  of  the  proprietors  of  East  Jersey. 

Hamilton  (  Andbkw  Jacksok),  b.  in  Madison  oo.,  Ala., 
Jail.  28,  1815,  the  son  of  a  farmer.  Ho  became  clerk  of 
the  circuit  court  fur  the  county,  Bubsequeutly  merohaut, 
and  then  a  lawyer.  In  134S  he  remored  to  Texas,  where 
he  was  made  attorney-general,  Iiesides  holding  other  public 
positions.  He  was  (I8&IMil)  a  member  of  Congress,  and 
during  the  civil  war  actively  supported  the  Federal  govern- 
ment, and  was  made  a  brigiiaier-gcnoral  of  volunteers ; 
was  military  governor  of  Texas  1862-65 ;  provisional  gov- 
ernor 1865-66 ;  and  afterwards  one  of  the  associate  justices 
of  the  State  supreme  court.    S.  Apr.  II,  1876. 

Hamilton  (CaAitLEil  S.),  b.  in  New  York  Nov.  16, 1822 ; 
graduated  at  West  Point,  entered  the  army  as  brevet  sec- 
ond lieutenant  of  infantry  184.3,  second  lieutenant  1845, 
first  lieutenant  1847 ;  served  with  distinction  in  the  Mex- 
ican war ;  brevetted  oaptain  for  Gontreras  and  Churubns- 
eo;  severely  wounded  at  Molino  del  Key;  subsequently 
on  frontier  duty  till  185.3,  when  he  resigned  and  engaged 
in  farming  in  Wisconsin.  On  the  outbreak  of  the  civil 
war  he  was  appointed  (Hay  II,  1861)  colonel  3d  Wisconsin 
Vols. ;  promoted  to  be  brigadier-general  of  volunteers  six 
days  later,  and  major-general  Sept.,  1862.  Served  in  Vir- 
ginia during  the  siege  of  Yorktown,  May,  1852,  when  he 
was  transferred  to  Mississippi  and  commanded  a  division 
at  luka  and  Corinth  ;  subsequently  in  command  of  the  left 
wing  of  the  Army  of  Tennessee  and  of  the  16th  corps.  Re- 
signed Apr.,  1863,  since  which  time  he  has  been  engaged 
as  a  manufacturer  at  Fond  da  Lae,  Wis.    Q.  C.  SiiiHOics. 

Hamilton  (Elizabkth),  b.  at  Belfast,  Ireland,  July 
25,  1758;  was  long  a  governess  in  Scotland.  Author  of 
Lettert  of  a  Hindoo  Sajak  (2  rols.,  1796),  Memoirt  of 
Modem  Philoaophera  (3  vols.,  ISOO),  Lettert  on  the  Elemen- 
tary Priaciplee  of  Education  (2  vols.,  1801-02),  Lettert  on 
the  Formation  of  Religiotu  and  Moral  Principlet  (2  vols., 
1806),  Colluijere  of  OUnbumie  (1808),  Rules  of  the  Annmty 
Fuud  (1808),  Exereieet  in  Religioiu  Knowledge  (1809), 
Life  of  Agrippina  (2  vols.,  1811),  Popular  Eeeaya  on  the  Vty- 
derttandlnif,  etc.  (2  vols.,  1813).  Hinte  to  Patrone  of  Schnolt 
(1815).  D.  at  Harrowgate  July  25,  1816.  (See  her  Life, 
by  Miss  Bb-noer,  2  vols.,  ISIS.) 

Hamilton  (  Javbs),  b.  about  ITIO,  was  a  son  of  Andrew 
Hamilton  of  Philadelphia  (d.  1741);  was  deputy  governor 
of  Pennsylvania  for  the  proprietors  1748-5 1  and  1759-63; 
president  of  the  council  and  acting-governor  in  1771 ;  was 
an  able  officer  and  royalist.     D.  in  Kew  York  Aug.  14, 1783. 

Hamilton  ( Jaheh).  b.  at  Charleston,  8.  0.,  May  8, 1786, 
was  the  son  of  Maj.  James  Hamilton  of  Washington's  stafi". 
The  younger  Hamilton  rccoived  a  good  education,  becamo 
a  lawyer,  served  as  a  major  in  the  war  of  1812,  and  was 
for  some  years  mayor  of  Charleston,  besides  holding  other 
public  olBces.  In  1822  be  detected  the  conspiracy  of  Den- 
mark Vesey.  As  a  member  of  Congress  (1S22-29)  he  ear- 
nestly advocated  State  rights,  freo  trade,  direct  taxes,  and 
armed  resistanae  to  the  tariff  of  1828.  As  governor  of 
South  Carolina  (1830-32)  ho  recommended  the  passage  of 
the  NuUiBcation  act.  lie  was  afterwards  made  mi\jor- 
general  oommanding  the  State  troops,  and  was  later  the 
minister  plenipotentiary  from  Texas  to  the  European 
powers.  He  was  in  1857  elected  from  Texas  to  the  U.  S. 
Senate.  On  Oct.  15,  1857,  he  was  drowned  off  the  coast 
of  Texas  by  the  collision  of  the  steamers  Opolousas  and 
Galveston,  giving  up,  with  characteristic  manliness,  his 
only  chance  of  safety  to  a  lady  he  had  never  seen  before. 
Ho  was  active  in  commercial  and  literary  enterprises,  and 
declined  the  secretaryship  of  war  and  the  post  of  U.  8.  min- 
ister to  Mexico,  both  tendered  him  by  Gen.  Joclison. 

Hamilton  (Jbffkrson),  D.  D.,  b.  in  Ward,  Worcester 
CO.,  Mass.,  Aug.  23,  1805 ;  educated  and  brought  into  the 
ministry  of  the  Methodist  Episcopal  Church  by  Wilbur 
Fisk,  D.  D. ;  joined  the  New  England  conference  May, 
1831 ;  preached  four  years  in  Hull,  Randolph,  Salem,  and 
Boston;  was  transferred  in  1836  to  New  Orleans  on  account 
of  asthma,  and  in  1839  to  the  .Alabama  conference,  in  which 
be  labored  with  almost  unexampled  zeal  and  success  at 
Mobile,  Montgomery.  Tuscaloosa,  and  other  places  as  pas- 
tor and  presiding  elder ;  acted  as  secretary  of  the  Tract 
Society  of  the  Methodist  Episcopal  Church,  South,  1855- 
68.  He  was  a  member  of  the  General  Conference  in  1844, 
in  which  measures  were  taken  for  the  division  of  the 
Church ;  was  a  member  of  the  Louisville  convention  at 
which  the  Methodist  Episcopal  Church,  South,  was  or- 
ganized, and  of  every  General  Conference  till  bis  death,  Dec 
IC,  1874,  at  Opelika,  Ala.  T.  0.  Suhhers. 

Hamilton  (Johx  Chdrcb),  b.  in  Philadelphia  in  1792, 
was  a  son  of  Alexander  Hamilton ;  graduated  at  Columbia 
College;  besame  a  lawyer;  was  an  aide  on  the  staff  of 
6en.  Harrison  in  the  war  of  1812-15.     Author  of  Memoirt 


of  Alexander  Hamilton  (2  vols.,  1834-40),  Hittory  of  the 
Republic  at  traced  in  the  Writings  of  Alexander  Hamilton 
(2  vols.,  1850-58),  and  edited  his  father's  Workt  (7  vols., 
1851). 

Hamilton  (Schuyler),  ason  of  John  Church  Hamilton 
(b.  1792),  and  a  grandson  of  Gen.  Alexander  Hamilton. 
Schuyler  Hamilton  was  b.  at  New  York  July  25,  1822,  and 
graduated  at  West  Point  in  1841.  In  the  Mexican  war  he 
was  twice  wounded — once  at  Monterey,  and  again  near  Mil- 
fiores,  while  in  command  of  a  scouting-party,  with  which 
he  fought  desperately  a  superior  force.  He  was  (1847-54) 
an  officer  on  tiie  staff  of  Gen.  Scott.  In  1855  he  resigned 
and  removed  to  Branford,  Conn.  In  1861  he  enlisted  as  a 
private  in  the  7th  New  York,  but  soon  received  a  commis- 
sion ;  became  in  1861  a  colonel  and  afterwards  a  brigadier- 
general  of  volunteers ;  in  1862  major-general  of  volunteers. 
Ho  took  a  prominent  part  in  the  actions  at  New  Madrid, 
Mo.,  and  Island  No.  it).  Ho  resigned  from  the  service  in 
1863.  He  published  in  1853  a  Hietorg  of  the  Katianal  Flag. 
Hamilton  (Sir  William),  Bart.,  b.  in  Glasgow,  Scot- 
land, Mar.  8, 1788.  He  was  the  elder  of  two  sons  of  Dr.  Wil- 
liam  Hamilton,  professor  of  anatomy  and  botany  in  the 
University  of  Glasgow.  The  only  brother  of  Sir  William 
was  Capt.  Thomas  Hamilton,  who  served  fona  time  in  the 
British  army.  Having  been  severely  wounded  in  the  Pe- 
ninsular war,  Capt.  Hamilton  retired  on  half-pay  and  be- 
oama  a  literary  man.  He  was  a  frequent  oontributor  to 
periodical  literature.  lie  was  author  of  Cyril  Thornton,  a 
novel,  and  a  book  of  travels  in  America.  Sir  William 
Hamilton  belonged  to  an  ancient  Scotch  family,  several 
members  of  which  are  distinguished  either  in  Church  or 
State.  One  of  these,  Sir  Robert  Hamilton,  was  the  com- 
mander of  the  Covenantors  at  Drumclog  and  Bothwell 
!  Bridge.  (See  Scott's  notes  to  Old  Mortality.)  In  IC03  the 
'  head  of  the  family  waa  made  a  baronet,  but  the  family 
I  estate  having  been  lost,  the  title  had  been  in  abeyance  for 
I  nearly  a  century  before  Sir  William's  time,  no  one  caring 
to  claim  the  title.  In  1816,  Sir  William  made  good  his 
claim  to  it  in  the  Scottish  courts.  From  1803  to  1806, 
Hamilton  attended  the  yearly  sessions  of  the  University 
of  Glasgow.  In  1807  he  entered  Balliol  College,  Oxford, 
on  the  Snell  foundation.  This  endowment  was  made  for 
the  education  of  students  of  Scottish  birth,  and  it  is  worthy 
of  remark  that  it  secured  the  intellectual  training  (in  addi- 
tion to  many  others)  of  Adam  Smith  and  Sir  William 
Hamilton.  Hamilton  graduated  at  Oxford  in  1810  with 
nnprecedontod  honor,  both  for  the  extent  of  his  reading 
and  the  diOiettlty  of  the  authors  which  he  presented  for 
examination.  Up  to  the  time  of  his  leaving  Oxford  he  had 
been  destined  for  the  medical  profession,  and  bad  made 
considerable  progress  in  anatomical  and  physiological 
studios.  Soon  after  this  time,  however,  he  decided  upon 
the  study  of  law,  and  in  1813  passed  his  examination  as 
an  advocate.  In  1317  h«  visited  Germany,  and  again  in 
1820.  These  visits  seem  to  have  laid  the  foundation  of  his 
tosto  for  German  literature.  Ho  docs  not  seem  to  have 
been  eminently  successful  as  an  advocate,  and  in  1820  he 
became  a  candidate  for  the  chair  of  moral  philosophy  in 
the  University  of  Edinburgh,  made  vacant  by  the  death  of 
Dr.  Thomas  Brown.  Dugald  Stewart  up  to  that  timo 
had  been  the  legal  occupant  of  tho  chair,  but  by  an 
arrangement  between  the  two,  Dr.  Brown  had  for  some 
time  discharged  its  duties,  on  account  of  the  age  and  in- 
firmities of  Mr.  Stowart.  At  the  death  of  Dr.  Brown, 
Stowart  resigned.  The  selection  of  tho  candidate  was  in 
the  hands  of  the  town  council  of  Edinburgh.  The  rival 
candidate  of  Hamilton  was  John  Wilson,  author  of  tho 
lale  of  Palmt  and  tho  dashing  Tory  editor  of  Blaekwood*t 
Magazine.  There  was  no  question  of  the  immense  supe- 
riority of  Hamilton's  learning  and  philosophical  capa- 
city, but  the  town  council  had  a  Tory  majority,  and  the 
author  of  the  Nootet  Ambroiiame  was  elected  to  the  chair. 
Mar.  7,  1821,  Hamilton  was  elected  by  the  Faculty  of 
Advocates  professor  of  civil  history  in  the  University  of 
Edinburgh.  The  salary  attached  to  the  chair  was  £100  a 
year,  and  as  this  was  dependent  upon  a  local  duty  on  ale 
and  beor,  it  was  irregularly  paid.  As  attendance  upon  this 
chair  was  not  required  for  an  academic  degree,  no  previous 
occupant  had  formed  a  regular  class.  Hamilton,  however, 
prepared  a  course  of  lectures  on  the  modem  history  of 
Europe  down  to  the  period  of  the  French  Revolution,  and 
secured  classes  from  thirty  to  fifty  in  number.  The  tojiics 
which  he  discussed  are  strikingly  analogous  to  those 
selected  by  Guisot  in  his  lectures  on  European  civilization. 
In  1826  he  read  a  paper  before  the  Royal  Society  of  Edin- 
burgh on  phrenology,  which  had  found  strenuous  advocates 
in  Scotland  under  the  leadership  of  George  Combo.  This 
was  followed  by  another  paper  in  1827,  and  by  a  contro- 
versial correspondence  with  Mr.  Combe,  on  the  subject. 
In  preparation  for  these  papers  he  dissected  a  great  num- 
ber of  brains,  euid  made  detailed  examinations  of  the  whole 
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■nbjeot,  whioh  h«  pnbliahed  from  1831  to  1850.  Sir  William 
lays  that  his  tables  gave  the  results  of  an  examination  ex- 
tended to  1000  brains  of  50  speoies  of  animals— a  wider 
examination  "  than  bad  hitherto  been  instituted  by  any 
profestionalpbysiologist."  In  Oct.,  1829,  be  wrote  for  the 
EdiubHrgk  Keview  his  celebrated  oritioism  of  Cousin's  Court 
dt  Phitompkie,  under  the  general  title  of  the  "  Philosophy 
of  the  Unoonditioned."  This  was  followed  in  1830  by  his 
oritioism  of  Brown  ;  in  1831  by  his  discussion  of  the  author- 
ship of  the  EpittoUt  Obtcurorum  Virorum,  and  by  two 
articles  on  the  state  of  the  English  universities.  In  1832 
he  wrote  his  articles  on  the  reTOiutions  of  medicine  and  on 
Johnson's  translation  of  Tennemann.  From  1833  to  1836 
he  wrote  fire  articles  upon  general  and  professional  educa- 
tion. In  1836  the  chair  of  logic  in  the  University  of  Edin- 
burgh became  vacant,  and  Hamilton  presented  himself  as 
a  candidate.  His  two  principal  opponents  were  Isaac  Tay- 
lor, the  author  of  the  Natural  Btitory  of  Bntkuriatm,  and 
Oeorge  Combe,  the  phrenologist.  After  an  exciting  canvass 
he  was  elected  by  a  majority  of  two.  In  1846  he  published 
his  edition  of  the  works  of  Reid.  In  1856  he  completed 
his  edition  of  the  works  of  Dngald  Stewart.  It  was  his  in- 
tention to  add  to  this  edition  a  memoir  of  Stewart,  but  he 
did  not  live  ^  complete  it.  He  continued  to  lecture  till 
Apr.,  1856.  Although  he  had  been  struck  by  paralysis  in 
1844,  his  intellectual  capacity  continued  unabated  to  the 
last.     He  d.  May  6,  1856.  M.  B.  Akdbkson. 

Hamilton's  (Sir  William)  Philosophy.  For 
a  man  of  so  much  practical  power,  the  life  of  Hamil- 
ton was  singularly  quiet  and  unmixed  with  public  life. 
Though  he  lost  bis  election  to  the  chair  of  moral  phil- 
osophy by  his  unwillingness  to  avow  himself  a  'Tory, 
he  never  seems  to  have  obtained  any  status  among  the 
Whig  litt£rateurs  of  Edinburgh,  or  to  have  ever  ren- 
dered any  service  to  the  party.  His  life  was  pre-emi- 
nently that  of  a  scholar.  The  type  of  his  scholarship  was 
analogous  to  that  of  Erasmus  and  the  Scaligers.  Ho  was 
so  accurately  trained  in  those  languages  which  contain 
the  world's  thought  that  his  industry  was  mode  in  the 
highest  degree  available  for  the  accumnlation  of  know- 
ledge. The  range  of  his  reading  in  literature  was  enormous. 
But  beyond  the  subjects  of  anatomy  and  physiology  his 
knowledge  of  physical  science  was  not  remarkable.  But  in 
all  those  branches  of  literature  in  any  way  connected  with 
education,  logis,  or  metaphysics  his  learning  was  equal,  if 
not  superior,  to  that  of  any  man  of  his  time;  and  he  at- 
tempted minute  investigation  in  every  subject  he  under- 
took to  study.  This  was  his  weakness,  for  upon  so  great 
variety  of  subjects  special  and  minute  learning  is  simply 
impossible  for  any  human  mind.  He  was  unfoftunately 
excitable  and  dogmatic,  and  when  aroused  by  controversy, 
of  which  he  was  naturally  fond,  he  was  sometimes  betrayed 
into  statements  which  were  erroneous  or  not  well  considered. 
The  exaggerated  estimate  of  his  learning  made  by  partial 
friends  exposed  him  to  the  oritioism  of  specialists,  which 
was  the  more  severe  because  of  the  extravagant  claims 
made  on  his  behalf.  To  sustain  his  argnments  against 
religions  tests  in  Oxford,  he  was  led  incidentally  to  attack 
Luther  as  having  authorized  in  his  speeoh  and  writings 
much  of  the  heterodoxy  of  modern  Oermany.  In  the  beat 
of  this  controversy  his  remarks  wore  sweeping,  bitter,  and 
intense  to  such  a  degree  that  they  furnished  a  presumption 
against  their  justice.  The  criticism  of  J.  C.  JHare,  first 
published  in  his  notes  to  the  work  entitled  Tht  Miuion  of 
the  Comforter,  met  Sir  William  in  all  his  weak  points.  He 
evidently  trusted  to  his  own  general  knowledge  and  to 
isolated  extracts  mode  by  Luther's  enemies  as  authority 
for  assertions  which  a  careful  study  and  fair  interpretation 
of  Luther's  works  failed  to  justify.  This  controversy  seems 
to  have  led  Sir  William  to  the  detailed  study  of  Luther's 
writings  and  the  history  of  his  times,  with  the  view  to  the 
publication  of  a  life  of  the  great  Reformer.  Although 
much  valuable  time  was  spent  upon  the  subject,  and  an 
immense  amount  of  material  accumulated,  the  life  of  Luther 
was  never  finished,  and  he  appears  to  have  left  nothing 
among  his  papers  in  a  condition  fit  for  publication.  This 
leads  us  to  note  another  peculiarity  of  Sir  William's  mind. 
He  seems  never  to  have  been  willing  to  give  the  results  of 
his  own  reflection  upon  any  subject  in  a  systematic  form 
without  previously  studying  the  entire  literature  of  the 
subject,  lie  often  exhausted  his  powers  of  production  in 
the  process  of  accumulating  materials,  and  as  a  consequence 
has  left  no  coherent  systematic  treatises  which  adequately 
represent  either  his  learning  or  his  power  of  thought.  His 
mmd  was  critical  and  dialectic,  rather  than  constructive. 
He  approached  every  subject  from  the  point  of  view  of  an 
intellectual  gladiator.  This  attitude  of  mind,  connected 
with  great  power  for  clear  and  vigorous  expression,  renders 
his  writings  stimulating  and  suggestive  almost  without 
parallel.  For  the  same  reason  they  do  not  furnish  safe 
guidance  to  a  learner  or  to  a  person  untrained  in  the  pro- 


ceases  and  history  of  speculative  thought.  He  maoifestly 
had  a  constitutional  dislike  to  regular  and  systematic  com- 
poaition.  His  works  are  all  comparatively  incomplete  and 
fragmentary.  In  fact,  with  a  partial  exoeption  in  favor  of 
his  leotures  on  logic,  his  works  are  a  series  of  magnificent 
torsos,  grandly  suggestive  of  range  of  learning  and  intel- 
lectual power.  Like  the  unfinished  statues  of  Day  and 
Ifigkt  by  the  great  Florentine  sculptor,  Hamilton's  works 
excite  In  the  mind  profound  regret  that  they  were  never 
finished.  Even  his  edition  of  Reid  breaks  off  in  the  middle 
of  a  sentence.  Though  this  unfinished  work  was  published 
many  yean  before  bis  death,  he  eoold  never  be  induced  to 
oomplete  it.  An  insatiable  ouriosity  led  him  eonUnnally 
into  the  byways  of  literature,  and  caused  bim  to  waste 
valuable  time  in  the  critical  reading  of  books  whose  con- 
tents had  ceased,  by  the  growth  of  thought,  to  have  any 
present  value.  An  illustration  of  this  is  found  in  his  ex- 
tensive study  of  modem  Latin  poetry,  and  his  critieal  and 
out-of-the-way  reading  of  the  controversial  literature  of 
the  period  of  the  Reformation.  His  monograph  upon  the 
authorship  of  the  Epiatolm  Obtcurorum  Yirorum  is  a  proof 
of  his  aoeomplishments  in  this  literature.  His  controver- 
sial tracts  on  education  show  a  marvellous  familiarity. with 
the  university  system  of  modem  Europe. 

In  the  department  of  logic  ho  awakened  an  interest  whieh 
has  steadily  increased  to  the  present  time.  In  the  reaction 
against  the  authority  of  Aristotle  which  marked  the  period 
of  the  Renaissance  a  prejudice  was  excited  against  the 
works  of  that  great  thinker  which  was  unintelligent  and 
undiscriminating.  In  Scotland  this  reaction  took  the  form 
of  opposition  to  the  study  of  logic  in  any  vigorous  or  sys- 
tematic form.  Though  it  formed  a  part  of  the  Oxford enr- 
rioulum,  the  subject  was  studied  through  meagre  and  in- 
adequate manuals  totally  deficient  in  breadth  of  view  and 
range  of  application.  Whately's  Elementt  of  Lojie  was 
published  in  1826,  ten  years  before  Hamilton's  accession  to 
his  chair  in  the  University  of  Edinburgh.  This  work  fur- 
nished an  intelligible,  though  not  a  profound,  manual  for 
instruction,  but  it  aroused  no  deep  and  powerful  interest 
in  the  subject.  Hamilton's  review  articles  and  his  lectures 
to  his  classes  created  a  new  epoch  in  the  study  of  logic  in 
Oreat  Britain.  The  publication  of  his  lectures  since  his 
death  opened  up  an  immense  range  of  logical  literature, 
illustrated  the  history  of  the  soience,  and  vindicated  its  nses 
as  a  means  of  academic  discipline  and  as  a  test  of  right 
thinking  in  all  departments  of  human  inquiry.  The  actual 
advances  in  logical  science  due  to  Hamilton  are  not  easily 
estimated.  He  never  fully  developed  the  doctrines  which 
he  claimed  as  new,  and  possibly  overrated  their  import- 
ance. He  certainly  simplified  logical  processes  by  his 
quantification  of  the  predicate  and  extending  the  possible 
significance  of  the  copula.  This  bos  enabled  teachers  of 
logic  to  dispense  with  the  cumbrous  apparatus  of  figures 
and  the  complicated  terminology  which  tbey  involved.  It 
is  in  great  part  due  to  the  impulse  which  he  communicated 
and  left  behind  him  that  so  many  able  and  vigorons  works 
have  been  written  on  the  subject  since  his  death.  It  may 
bo  safely  said  that  in  knowledge  of  the  literature  of  the 
subject,  in  grasp  of, its  principles,  and  in  the  impulse  which 
his  instructions  gave  to  its  study,  Hamilton  stands  with- 
out a  peer  in  the  literature  of  Great  Britain,  and  possibly 
in  that  of  modern  Europe. 

The  relations  of  Sir  William  Hamilton  to  psychology 
also  are  not  easily  defined.  In  his  lectures  and  in  the  sup- 
plementary dissertations  to  his  edition  of  Reid  and  his  re- 
view articles  he  has  left  on  record  a  great  amount  of  acute 
discussion  and  profound  remark,  illustrated  by  an  immense 
range  of  philosophical  learning.  These  hold  a  distin- 
guished plaee  among  the  contributions  which  the  present 
century  nas  made  to  psychological  science.  But  he  has 
left  no  logically  developed  and  coherent  system.  He  com- 
menced  bis  philosophical  career  as  a  critic  of  the  fnnda> 
mental  principles  of  Scholling  so  far  as  they  had  been  ex- 
pounded and  adopted  by  Cousin.  The  celebrated  article  in 
the  Edinburgk  Reviea  whieh  contains  this  criticism  was 
written  hurriedly,  under  pressure,  with  a  distinctly  polem- 
ical aim.  His  object  was  to  annihilate  by  one  crushing 
blow  that  philosophy  of  the  absolute  which  had  seiieS  the 
control  of  continental  thinking.  For  the  purposes  of  this 
discussion  he  availed  himself  of  the  methods  and  formulas 
of  Kant.  In  his  anxiety  for  a  victory  that  should  be  oom- 
plete he  denied  to  man  all  knowledge  of  the  infinite  what- 
ever, and  set  aside  as  untrustworthy  those  facts  in  the  hu- 
man consciousness  whieh  impose  npon  us  the  belief  in  ao 
infinity  of  real  existence,  which  quantitatively  the  same 
oonsciousness  affirms  itself  unable  to  define  and  measure. 
In  his  anxiety  to  show  the  inability  of  our  powers  to  com- 
prehend or  "  go  around  "  the  infinite  in  the  form  of  time, 
space,  or  power,  he  was  led  to  a  positive  denial  of  the  ex- 
istence of  the  notion  as  an  ineradicable  element  in  the  hu- 
man consciousness.  Hamilton  failed  to  give  simplioity  and 
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eleamsss  to  his  disouaaion  of  the  doatrine  in  question  by 
tuing  the  word  "inflnite"  ezclaalTely  aa  a  general  term, 
inelnding  ererything  of  wbioh  tlie  word  la  uaed  aa  a  predi- 
cate. Had  be  denied  to  the  baman  mind  any  notion  of 
the  infinite  aa  applied  to  a  right  line  in  apace,  or  to  any  of 
the  apeoifie  inflnite  qnantitiea  of  the  mathematioian,  he 
eonld  hardly  have  apoken  with  ao  mnch  ooofldenee.  By 
naing  the  phrase  "  the  inflnite "  he  abifta  the  diecnaaion 
from  ipecifls  caaea  to  a  eonoept  of  extreme  generality,  in- 
eluding  within  itaelf  at  the  aame  time  all  oonoeivable  infl- 
nite qnantitiea,  forcea,  and  powera.  Two  pointa  in  apaoe 
situated  each  in  the  aame  right  line  may  be  proved  ca- 
pable of  approaching  eaoh  other  for  ever  without  the  pos- 
sibility of  meeting.  So  two  points  may  be  ahown  oapable 
of  reoeding  from  each  other  without  limit  in  time  or  apaee. 
Now,  the  proceas  by  which  the  existence  of  these  oon- 
ditions  is  proved  possible,  involves  the  positive  affirmation 
in  thought  of  the  infinitely  great  and  the  infinitely  small 
in  the  domain  of  quantity.  The  denial  implied  in  the  term 
is  not  in  any  sense  a  denial  of  the  existenoe  of  the  in- 
initely  great  or  the  infinitely  small,  in  fact  or  in  thought, 
but  it  is  the  denial  of  our  power  to  apply  to  them  known 
units  of  measure.  So  far  from  the  infinitely  great  or  small 
being  "the  negation  of  thought,"  they  are  among  the 
most  positive  affirmations  of  the  human  mind.  Thoy  are 
named  by  appropriate  terms  in  all  cultivated  languages, 
and  are  equally  familiar  in  the  symbols  of  the  mathema- 
tician. Toe  whole  discussion  of  Hamilton,  as  well  as  that 
of  Cousin,  involves  a  want  of  diaorimination  between  qual- 
itative and  quantitative  thought.  Cousin  was  right  in  af- 
firming the  positive  nature  and  actual  existence  of  the  idea 
of  infinitude,  and  wrong  in  the  atatement  that  it  is  essen- 
tially oomprebensibie  or  measurable.  Hamilton  was  right 
in  denying  our  capacity  to  apply  units  of  measure,  in  fact 
or  imagination,  to  infinite  quantities,  but  wrong  in  defining 
them  aa  the  "negationa  of  thought,"  and  sharply  limiting 
the  aphere  of  mental  activity  to  the  finite  in  quantity  or 
quality.  It  is,  however,  perfectly  clear  that  infinite  forces 
and  quantities  do  become  tne  subject-matter  of  thought,  both 
(nbjeetively  aa  capacity  and  objectively  in  mathematical 
quantities.  There  are  in  the  notion  of  the  infinite  two  ele- 
ment*—one  positive,  the  other  negative.  The  positive  side 
of  the  notion  affirms  the  existence  of  the  infinite  in  time 
and  space,  while  the  negative  side  of  the  notion  is  the  de- 
nial of  our  power  to  subject  them  to  a  quantitative  measure- 
ment or  imaginative  presentation.  The  denial  of  our  power 
to  measure  the  inflnite  is  virtnally  a  conoession  that  the 
■otion  is  actually  present  as  an  object  of  thought.  As  the 
necessary  correlate  of  all  thinking  upon  finite  quantities, 
we  are  compelled  to  believe  in  its  oojeotive  reality.  All 
that  was  demanded  of  Sir  William  in  his  controversy  with 
Coaain  and  the  abgolutiara  was  to  show  the  impotence  of 
the  haman  mind  to  comprehend  or  measure  the  infinite. 
But  he  went  farther,  and  denied  the  existenoe  of  a  noto- 
rious psychological  fact. 

Hamilton  sought  also,  through  his  doctrine  of  the  Uncon- 
ditioned, to  explain  the  origin  and  nature  of  the  oaosal 
judgment.  He  makes  the  causal  judgment  the  mere  in- 
ability to  think  an  absolute  Iwginning.  This  atatement  is 
purely  negative.  The  causal  judgment  comes  into  the 
mind  in  the  preaence  of  a  change  in  what  already  exists. 
It  is  a  change,  a  manifestation  of  power.  No  new  exist- 
enoe appears.  It  affirms  the  event  or  the  change  to  have 
had  a  cause.  This  affirmation  is  positive,  both  as  a  law  of 
thought  and  a  law  of  the  objective  change  which  calls  out 
the  affirmation  from  the  mind  of  the  observer.  This  efibrt 
on  the  part  of  Hamilton  to  account  for  the  positive  causal 
judgment  by  referring  it  to  the  impotence  of  the  human 
nind,  purely  negative  in  its  character,  must  be  admitted 
to  be  a  failure.  The  causal  judgment  is  in  the  most  em- 
phatic sense  positive,  and  no  acnteness  of  psychological 
analysia  can  resolve  it  into  a  ''fasciculus  of  negations." 

In  like  manner,  the  doctrine  of  the  "  relativity  of  know- 
ledge" which  plays  so  large  apart  in  Hatnilton's  discus- 
sions is  a  distinctly  Kantian  doctrine,  and  entirely  foreign 
from  the  tea«hin<;s,  spirit,  and  aims  of  Scottish  philosophy 
properly  so  called.  It  is  equally  irreconcilable  with  that 
doatrine  of  "natural  realism"  which,  in  his  lectures  and 
hia  celebrated  criticism  of  Brown,  Hamilton  so  emphati- 
cally taught.  This  word  "  relativity,"  as  connected  with 
the  theory  of  knowledge,  is  used  in  different  senses.  If  by 
"relativity"  we  mean  that  the  knowledge  of  any  object  is 
impossible  unless  that  object  comes  into  relation  with  the 
mind,  the  term  is  simple  and  contains  an  intelligible  idea. 
But  if  by  "the  relativity  of  knowledge"  is  meant  that  the 
external  object  as  existing,  and  the  internal  percept  which 
that  object  has  determined  in  the  mind,  are  difi'ercnt  from 
eaoh  other  in  such  a  sense  that  our  knowledge  of  it  is  nn- 
trnstworthy,  the  notion  strikes  at  the  foundation  of  all  evi- 
dence and  all  knowledge.  It  is,  besides,  an  assumption 
purely  gratuitous.     For  if  it  be  a  fact  that  our  mental  ap- 


prehension of  external  objects  is  difierent  from  the  objects 
themselves,  and  that  the  "thing  in  itself "ia  for  ever  shut 
out  iVom  our  knowledge,  how  can  we  ever  know  the  fact  t 
How  ean  we  legitimately  affirm  that  the  form  of  our  per- 
oept  is  unlike  that  of  the  object,  which  by  its  relation  to 
oar  minds  has  marked  out  and  determined  our  knowledge  t 
By  the  conditions  of  the  hypothesis  the  "  thing  in  itself" 
ia  unknowable,  oonsequently  a  comparison  between  it  and 
the  peroe]>t  is  impossible.  No  dialectic  skill  can  harmonise 
this  Kantian  "relativity"  with  "natnral  realism  "  in  any 
proper  sense  of  the  term. 

There  are  few  facts  in  the  history  of  philosophy  more 
remarkable  than  the  attempt  of  Hamilton  to  combine  into 
one  system  the  Kantian  dootrine  of  "  relativity  "  and  the 
direct  and  immediate  knowledge  of  the  external  world 
which  Hamilton  taught  with  so  muoh  earnestness  and  seal. 
The  truth  seems  to  be,  that  the  criticism  on  Cousin  in 
the  Edinhvrgh  Review  was  so  able,  so  learned,  and  so  pro- 
found that  it  startled  the  British  public  into  admiration, 
and  made  Hamilton  famous  all  over  the  Continent  Whan 
he  had  once  taken  a  position  be  was  aa  incapable  as  any 
one  of  his  old  Covenanting  ancestors  of  recedmg  from  it 
When  he  took  the  position  against  Brown  of  a  defender  of 
the  Scottish  philosophy  of  Reid,  he  was  called  upon  to  de- 
fend a  system  in  many  essential  particulars  entirely  foreign 
from  that  which  furnished  him  with  his  weapons  in  his 
battle  with  the  absolutists.  He  was  publioly  committed  to 
the  defence  of  two  antagoniatio  systems.  Instead  of  re- 
jecting either,  be  attempted  to  hold  to  both  and  reconcile 
them.  In  this  he  failed,  for  the  task  was  aimply  impoasi- 
ble.  The  Kantian  portion  of  Hamilton'a  philosophy,  for- 
mulated aa  the  Philoaophy  of  the  Unconditioned,  haa  been 
adopted  by  Spencer  and  Hill,  for  it  harmonizes  with  the 
"reasoned  "  materialiam  which  ia  the  baais  of  the  payohol- 
ogy  which  they  bold  in  common  with  their  masters,  Hobbea 
and  James  Hill.  It  was  accepted  also  by  Hansel  as  the 
foundation-principle  of  his  ^imitt  of  Beh'giotu  Thought, 
but  it  has  been  very  generally  repudiated  by  cautious  psy- 
chologists, who  are  as  earnest  as  Hamilton  in  repudiating 
the  extravagant  claims  for  the  human  capacities  which 
distinguished  the  system  of  Cousin  and  the  earlier  teach- 
ings of  Scbelling. 

Hamilton's  effort  to  clarify,  supplement,  and  give  sys- 
tematic form  to  the  doatrine  of  immediate  perception, 
somewhat  vaguely  set  forth  by  Reid,  is  a  clear  contribu- 
tion to  psychological  science.  For  this  purpose  be  revived 
and  defended  that  dootrine  of  the  relation  of  the  seal  to 
the  liody  which  the  medissval  philosophers  adopted  from 
Aristotle,  and  which  has  since  then  been  adopted  by  Stahl 
and  Beranl,  and  is  now  known  under  the  designation  of 
Animism.  Unfortunately,  Hamilton  failed  to  perceive  that 
the  analysis  of  the  qualities  of  body  into  primary  and  sec- 
ondary is  unnecessary  in  a  system  which  reoognisea  sensi- 
ble knowledge  as  the  result  of  a  face-to-faoe  relation  estab- 
lished between  the  different  human  senses  and  the  various 
forma  of  matter.  Thia  analyais,  to  the  history  of  which  he 
gave  great  time  and  attention,  had  its  origin  in  an  incor- 
rect apprehension  of  the  nature  of  those  attenuated  forms 
of  matter  which  reach  and  affect  only  the  more  delicate 
human  senses.  It  was  perpetuated  by  the  failure  to  snb- 
jeot  the  complex  phenomena  which  are  the  gifts  of  the 
several  senses  into  their  constituent  elements.  When 
we  bear  in  mind  that  the  nerves  of  the  eye  have  been 
so  delicately  differentiated  as  to  detect  and  recognize  the 
presence  of  rays  of  light,  the  olfactory  nerves  to  detect 
odors,  and  the  nerves  of  the  ear  to  recognise  the  pulsa- 
tions of  the  sound-wave,  it  becomes  evident  that  all  our 
senses  are  in  fact  but  so  many  modifications  of  touch.  This 
being  the  case,  the  elaborate  analysis  of  Hamilton  of  the 
qualities  of  body  into  primary,  secondary,  and  secundo- 
primary  haa  no  place  in  a  system  of  psychology  which 
aocepts  the  dootrine  of  immediate  knowledge  through  the 
soDses.  This  discussion  of  Hamilton,  which  haa  been  so 
muoh  admired  by  his  unquestioning  followers,  is  also  de- 
fective in  oonfounding  facts  of  physics  and  facts  of  psy- 
chology. The  "  natural  realism  which  in  one  part  of  his 
PDyehology  Hamilton  so  rigorously  taught,  requires  and 
receives  no  aid  from  such  an  analysis  of  the  qualities  of 
body.  Sound-waves  are  directly  apprehended.  The  in- 
strumentality which  seta  them  in  motion  is,  so  far  as  the 
ear  is  eonoemed,  a  matter  of  inference.  A  similar  state- 
ment may  be  made  regarding  the  senses  of  smell  and  sight 
In  vindicating  the  doctrine  of  synchronous  perception,  and 
making  olear  the  analysis  of  the  formula  of  consciousness, 
as  a  condition  of  all  forms  of  perception,  Hamilton's  la- 
bors are  beyond  all  praise.  It  is  true  that  he  has  limited 
the  application  of  this  formula  to  the  case  of  perception  of 
what  he  calls  the  primary  qualities  of  body.  In  this  lim- 
ited range  of  application  he  has  discussed  it  with  great 
clearness  and  power.  It  is  a  fruitful  principle,  and  we 
believe  that  it  is  capable  of  application  in  all  forms  of  per- 
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eeptioD  and  in  all  processes  of  thought.  Properly  appre- 
hended and  clearly  stated,  it  forms  an  impregnable  basis 
of  argument  against  all  the  modifications  of  the  so-called 
associational  psychology.  Although  the  formulft  of  oon- 
sciousness  is  implicated  with  greater  or  less  clearness  in 
all  psychological  systems,  and  in  all  analyses  of  the  ele- 
ments necessary  in  the  construction  of  sentenoes  in  erery 
human  language,  vre  know  of  no  writer  who  has  discussed 
this  formula  so  Buocessfully  as  Hamilton.  He  has  failed 
only  in  limiting  its  appliaation  to  the  most  obtrusire  and 
emphatic  forms  of  perception.  We  have  not  the  spaoe  to 
give  the  reasons  for  considering  it  to  be  the  universal  oon- 
dition  of  all  acquisition  of  human  knowledge  and  of  erery 
process  of  human  thought.  Herbert  Spencer,  in  his  FinI 
PrincipUtj  has  taken  notice  of  this  limited  application  of 
the  formula  by  Hamilton,  and  for  this  reason  nas  set  aside 
as  valueless  the  argnment  which  Hamilton  founded  upon 
it  for  the  r«al  existence  of  the  conscious  self  as  distinct 
from  all  forms  of  matter. 

Id  respect  to  the  doctrine  of  consciousness,  Hamilton 
departed  somewhat  from  his  immediate  Scotch  predecessors. 
With  him  consciousness  is  not  a  distinct  faculty  of  the  soul, 
but  that  fundamental  fact  of  which  all  powers  of  the  mind 
are  so  many  different  modifications.  Ho  affirmed  also,  as 
a  consequence,  the  direct  and  immediate  consciousness  of 
all  forms  of  matter  coming  into  relation  with  their  appro- 

Sriate  senses.  For  the  history  of  philosophical  opinions 
[amilton's  labora  are  invaluable.  Perhaps  no  literature, 
as  a  whole,  is  less  satisfactory  than  the  history  of  philos- 
ophy. This  is  due  to  the  very  general  failure  in  the  simple 
and  exact  analysis  and  statement  of  the  processes  of  thought 
gone  through,  and  conclusions  arrived  at,  by  the  philoso- 
phers of  the  past,  which  it  is  the  function  of  the  historian 
to  give  us.  Tnough  Hamilton's  labors  in  this  field  are  scat- 
tered and  fragmentary,  they  are  valuable  in  the  extreme. 
He  sometimes  makes  errors  in  quotations,  he  sometimes  is 
inaccurate  in  interpretation,  but  he  gives  the  history  of  an 
author's  thought  upon  special  topics  with  a  precision  and 
clearness  without  a  parallel.  He  gave  to  his  generation  a 
new  exposition  and  proof  of  the  value  of  learning  in  psy- 
chological inquiry.  Ue  made  it  clear  to  the  careful  student 
of  his  writings  that,  after  making  full  allowance  for  all  the 
vagaries  of  philosophical  thought,  thoro  has  been  from 
the  dawn  of  speculation  a  steady  though  not  uniform  pro- 
gress towards  truth — that  there  is  a  great  body  of  philoso- 
phical doctrine  which  has  been  under  various  forms  and 
disguises  accepted  and  held  for  truo  by  the  ablest  philoso- 
phers among  all  cultivated  nations.  Ue  has  helped,  beyond 
most  other  men,  to  illustrate  the  great  truth  that  all  the 
conflicts  of  opinion  in  the  past  hare  wrought  the  "steady 
gain  of  man ;"  he  has  illustrated  (Jso  with  equal  clearness 
that  the  errors  and  false  systems  of  our  own  times  arc  but 
reproductions  of  old  foes  to  truth,  which  hare  been  a  thou- 
sand times  met  and  a  thousand  times  vanquished.  Even  bis 
doctrine  of  the  Unconditioned,  exaggerated  and  without 
roquisite  limitations  as  we  believe  it  to  bo,  has  called  atten- 
tion anew  to  the  limitations  of  the  human  understanding, 
and  to  the  vast  number  of  insoluble  problems  which  lie 
around  ua  on  every  hand.  None  hut  minds  of  the  very 
highest  order  hare  been  able  to  make  an  appreciable  im- 
pression upon  the  abstract  thought  of  their  time.  The 
mass  of  thinkers  receive  and  transmit  the  products  of  the 
past  without  essential  modification.  Very  few  have  made 
additions  to  its  volume  or  essentially  modified  its  form. 
There  may  be  comparatively  little  of  addition  to  the  sum- 
total  of  philosophical  thought  which  will  be  left  after  Ham- 
ilton's works  hare  been  subjected  to  the  winnowing  pro- 
cesses of  time.  But  that  little  will  be  sufficient  to  place 
him  among  the  foremost  scholars  and  thinkers  of  his  time. 
In  the  impulse  which  his  rast  learning,  bis  intense  nature, 
and  his  mastery  of  expression  gave  to  the  thinking  of  his 
time,  he  can  hardly  be  orerrated.  Whether  we  accept  or  re- 
ject his  doctrines,  no  better  gymnastic  for  the  mind  can  be 
found  than  the  best  discussions  of  Sir  William  Hamilton. 
(.'<cc  Veitch's  Memoir  of  Hamilton  (ed.  1869);  Ed.  Euagt 
Art.  by  T.  S.  Bav.ve.s.)  M.  B.  Anoersox. 

Hamilton  (Sir  Williax  RowAif),  LL.D.,b.  in  Dublin 
Aug.  5,  18U5 ;  educated  at  the  Dublin  Unirersity,  gradu- 
ating with  high  mathematical  honors;  became  professor 
of  astronomy  and  astronomer-royal  for  Ireland  in  1827 ; 
was  knighted  in  1835 ;  became  president  of  the  Royal  Irish 
Academy  in  1837.  B.  at  Dublin  Sept.  2,  1865.  Author  of 
very  valuable  papers  on  physics  and  mathematics,  but  his 
fame  rests  upon  his  great  inrention,  the  calculus  of  quater- 
nions. His  principal  works  are  Lectnret  on  Quaternion*  ( 1 863) 
and  Elemeata  of  Quatemione  (1866).  (See  QuATKRMIONS.) 
Uamiltonban',  tp.  of  Adams  co.,  Pa.    Pop.  1418. 

Ham'ilton  Col'lege,  an  institution  of  learning  situ- 
ated in  Clinton,  Oneida  co.,  N.  Y.  It  grew  out  of  the  Ham- 
ilton Oneida  Aoademy,  which  was  established  in  the  same 


place  in  1793  by  the  anargy  aod  liberality  of  Rer.  Samual 

Kirkland,  for  many  years  a  missionary  to  the  Indians  of 
Central  New  York.  The  college  received  its  charter  from 
the  State  in  1812.  The  first  class  graduated  in  1814.  The 
whole  number  of  its  alumni  up  to  the  present  time  (1875) 
is  1538,  of  whom  nearly  1200  are  still  liring.  A  law  school 
has  been  oonnecled  with  the  college  since  1854,  from  which 
86  students  have  been  graduated.  A  valuable  law  library, 
numbering  about  5000  volumes,  was  bequeathed  to  the  col- 
lege by  William  Curtis  Noyes  of  New  York.  The  general 
library  of  the  college  contains  upward  of  12,000  rolumos. 
The  public  buildings  consist  of  a  ohapel,  three  halls  with 
rooms  mainly  for  students,  a  library  and  memorial  hall,  an 
observatory,  a  chemical  laboratory,  and  a  hall  of  natural 
history.  'The  obserratory,  endowed  by  Edwin  C.  Litchfield 
of  New  York,  and  bearing  his  name,  contains  an  equatorial 
telescope  with  an  object-glass  of  13.5  inches  in  diameter 
and  a  focal  length  of  nearly  16  feet ;  a  smaller  portable  tele- 
scope (made  by  Stoinheil  Sons,  Munich)  with  an  object- 
glass  of  4  (French)  inches  diameter  and  a  focal  length  of  5 
feet ;  a  transit  instrument,  an  astronomical  clock,  and  a 
Bond's  chronograph.  The  longitude  of  the  obserratory  has 
been  accurately  determined  by  exchanging  star-signals 
with  the  Harrard  College  obserratory,  and  in  turn  this  ob- 
servatory has  become  the  basis  for  determining  the  longi- 
tudes of  Buffalo,  Syracuse,  Elmira,  and  Ogdcnsburg,  of  the 
western  boundary  of  the  State  of  New  York,  and  of  the 
observatory  at  Ann  Arbor,  Mich. ;  which  latter  forms  the 
fundamental  point  for  the  longitudes  of  the  lake  survey. 
Twenty  asteroids  hare  been  first  discorered  at  the  Litch- 
field obserratory  up  to  the  present  date  (Jan.,  1 875)  by  the 
director  and  professor  of  astronomy.  Dr.  C.  H.  F.  Peters. 
The  cabinets  oontain  upward  of  17,000  speoimens  in  geol- 
ogy, mineralogy,  and  natural  history,  besides  a  valuable 
herbarium  of  8U00  samples  of  plants  carefully  labelled  and 
classified.  The  college  grounds  contain  in  all  about  40  acres. 
The  campus  proper,  of  about  17  acres,  is  laid  out  with  taste 
and  planted  with  trees  and  hardy  shrubs. 

The  faculty  of  the  college  consists  of  a  president  and 
twelve  resident  professors.  The  presidents  of  the  college 
have  been— Rev.  Aiel  Backus,  D.  b.,  1812-16 ;  Rer.  Hcni7 
Davie,  D.  D.,  1817-33 ;  Rev.  Sereno  Edwards  Dwigbt,  D.  D., 
183.i-:i5;  Riv.  Joseph  Penney,  D.  D.,  1835-39;  Rer.  Sim- 
eon North,  D.  D.,  XL.D.,  1839-57 ;  Rev.  Samuel  Ware 
Fiabor,  D.  D.,  LL.D.,  1858-66 ;  Rer.  Samuel  Gilmiin  Brown, 
D.  D.,  LL.D.,  1860.  S.  G.  Brows. 

Ham'ilton'8,  tp.  of  Catawba  co.,  N.  C.    Pop.  1562. 

Ham'letf  post-v.  of  Starke  oo.,  Ind.,  on  tho  Pittsburg 
Fort  Wayne  and  Chicago  R.  R.    Pop.  47. 

Hamlet  (called  also  Omar),  post-r.  of  ViUenora  tp., 
Chautauqua  co.,  N.  Y.    Pop.  155. 

Hamlet,  the  hero  of  Shakspearo's  famous  tragedy,  was 
a  prince  who  belonged  to  the  mythical  period  of  Danish 
history,  but  who,  for  many  centuries,  was  the  subject  of  a 
very  vivid  tradition  among  the  Danish  people;  his  grave 
is  still  shown  near  Elsinore,  and  the  part  of  Jutland's 
Heath  where  was  fought  the  battle  between  him  and  Vig- 
let  is  still  called  Hamlet's  Heath.  His  life  has  been  told 
at  some  length  by  Snxo  Oraminaticus,  a  Danish  historian 
of  the  latter  part  of  the  twelfth  century,  but  there  is  no 
direct  connection  between  Saxo's  story  and  Sbakspeare's 
tragedy,  nor  between  Shakspearo's  tragedy  and  Bellcfor- 
est's  novel,  a  French  compilation  of  the  middle  of  the  six- 
teenth centuiy.  That  which  is  common  between  Saxoand 
Shakspeare  is  very  little,  aud  is  most  probably  derived  from 
an  older  play  which  Shakspeara  rewrote.  But  it  is  an  in- 
teresting fact  that  Shakspearo's  deviations  from  Saxo — 
the  scene  of  Elsinore,  the  wanderings  of  the  ghost,  Hamlet's 
studying  at  Wittenberg,  the  drunkenness  of  the  king,  etc. — 
aro  neither  loose  vagaries  nor  deep  speculations.  They  all 
relate,  in  a  very  simple  manner,  to  actual  circumstances  in 
Denmark  during  the  latter  half  of  the  sixteenth  century, 
and  it  is  not  altogether  impossible  to  trace  the  run  of  the 
gossip  from  the  ramparts  of  Elsinore  to  the  taverns  of 
London.  Clemekb  Petersen. 

Ham'liD,  county  in  the  E.  of  Dakota.  Area,  720  square 
miles.  The  Big  Sioux  River  traverses  the  N.  E.  portion. 
It  is  not  yet  settled  to  any  extent, 

Hamlin,  tp.  of  Mason  co.,  Mich.,  on  Lake  Michigan. 
Pop.  124. 

Hamlin,  post-tp.  of  Monroe  oo.,  N.  Y'.,  on  Lake  On- 
tario.   It  has  5  chorehes.    Pop.  2304. 

Hamlin,  tp.  of  McKean  co.,  Pa.    Pop.  121. 

Hamlin,  post-v.,  county-scat  of  Lincoln  oo.,  W.  Va. 

Hamlin  (Auodstus  C),  A.  M.,  M.  D.,  b.  at  Columbia, 
Mo.,  Aug.  28,  1829;  graduated  at  Bowdoin  College  1851; 
studied  medicine  in  Boston  and  Paris;  took  bis  medical 
degree  1854;  was  surgeon  in  the  army  service  1861-45; 
became  medical  director  of  the  11th  corps  and  medical  inspeo- 
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tor  U.  S.  A.;  remDved  to  Bangor,  Me.,  1865.  Author  of  a 
Treatite  on  the  Tourmatine;  of  brocbureson  The  Satmonidmf 
and  OD  medical  and  aoientifio  subjectji ;  is  preparing  works 
on  the  diamond,  sapphire,  emerald,  etc.,  and  on  alimenta- 
tion, Tentilation,  etc.  Is  a  member  of  several  Americao 
and  European  learned  societies ;  general  secretary  of  the 
Amerieaa  Association  for  the  Adranoement  of  Sciences,  eto. 

Ham'lill  (HANinBAL),  b.  at  Paris,  He.,  Aug.  27,  1809. 
He  \ras  for  a  time  a  printer;  was  admitted  to  the  bar  in 
1833,  and  several  times  was  elected  Speaker  of  the  Maine 
house  of  representatives.  He  was  (1843^7)  a  Democratio 
representative  in  Congress;  U.  S.  Senator  1848-57,  1857— 
61,  and  1869-75;  governor  of  Maine  in  1857,  to  which 
position  he  was  chosen  as  a  Republican,  but  resigned  on 
his  re-election  to  the  V.  S.  Senate,  He  was  (1861-64) 
Vice-President  of  the  U.  S.  during  Mr.  Lincoln's  first  term, 
and  in  1865  was  for  a  time  collector  of  the  port  of  Boston. 

Ham'line  (Leohidas  Lent),  B.  D.,  b.  in  Burlington, 
Conn.,  Maj  10,  1797.  Removing  to  the  West,  he  was  ad- 
mitted to  the  bar  in  Ohio,  but  joined  the  Methodists  in 
1S2S,  and  entered  their  ministry  in  1832.  After  editing, 
the  Weetem  ChrieU'an  Advocate  and  Ladiea*  Jiepotitory,  he 
was  bishop  from  1844  to  1852,  when  he  resigned.  D.  Feb. 
22,  1867.     His  Iforitswere  published  in  New  York  in  1869. 

Ham'llnPIanta'tioil,  tp.  of  Aroostook  oo.,  Me.  P.  558. 

Hamlin's  Grant,  tract  in  Oxford  co..  Me.    Pop.  95. 

Hamm,  town  of  Prussia,  in  tho  province  of  Westphalia, 
on  the  Lippe.  It  has  considerable  manufaetures  of  linen 
and  leather.     Pop.  16,914. 

Hamme,  town  of  Belgian,  in  the  province  of  West 
Flanders.  It  has  manufactures  of  linen  and  lace  and  a 
great  trade  in  flax  and  hemp.     Pop.  10,143. 

Hammer,  Steam.  See  Steah-Hammeb,  by  Coleman 
Sellers. 

Ham'mer*Head,  a  name  given  to  sharks  of  the  genus 


Hammer-head  Shark. 

Zyijmta  or  Sphi/miae,  having,  in  tho  adult,  the  two  sides 
of  the  head  produced  laterally  till  the  head  has  somewhat 
tho  shape  of  a  double-headed  hammer.  There  is  an  eye 
on  each  end  of  the  head.  These  fishes  are  very  voracious, 
and  extremely  prolific,  especially  in  warm  seas.  The  Z. 
malleue,  a  man-eating  shark,  has  been  often  caught  on  both 
sides  of  the  North  Atlantic.  The  Z.  lalicepe  has  the  widest 
development  of  the  hammer-shaped  head. 

Hara'merich  (Martin  Johannes),  b.  in  Copenhagen 
Deo.  4,  1811;  studied  philology  and  mythology;  travelled 
much;  was  director  of  the  gymnasium  of  Christianshavn 
1842;  and  retired  in  1868  to  his  estate,  Islinge,  in  the 
southern  part  of  the  island  of  Seeland.  His  principal 
works  are — Oh  the  Myth  of  Ragnarokr  (1836),  an  excellent 
translation  of  the  Sakunlala  (1845),  Life  of  Thortealdten 
(1870),  besides  agrcatnumberof  minor essaysrelatingto  the 
Danish  language  and  literature,  and  distinguished  as  much 
by  their  sound  and  broad  views  as  by  their  elef;ant  form. — 
His  elder  brother,  Peter  Frederik  Adolph  IIahiierich, 
b.  in  Copenagen  Aug.  9,  1809,  studied  theology,  and  be- 
came a  minister  in  1845,  and  in  1858  professor  in  theology 
at  the  University  of  Copenhagen,  where  he  represents  the 
ideas  of  Grundlvig.  He  has  published  several  works  re- 
lating to  the  history  of  Denmark  and  Scandinavia — Dan- 
mark  under  Waldentareme  (1847),  .Daumark  under  Adele^ 
ridden  (1854),  Den  helliye  Jiirgitta  (1863),  distinguished 
alike  for  their  novel  ideas  and  for  their  vigorous  style. 

Clemens  Petersen. 

Ham'mer«Pnrg'8taII,  von  (Joseph),  Baron,  b.  at 
Grtitz,  Austria,  June  9,  1774  ;  studied  the  Eastern  languages 
at  the  Oriental  Academy,  Vienna:  became  in  1799  inter- 
preter to  the  internuncio  at  the  Porte;  inspector  of  con- 
sulates 1800;  soorotary-dragoman  in  the  Anglo-Turkish 
army  1801;  secretary  of  Austrian  legation  in  Turkey  1802; 
consular  agent  at  Jasey  1806  ;  court-interpreter  at  Vienna 
1816;  aulic  counsellor  1817;  baron  1837;  president  of  the 
Academy  of  Vienna  1847-49 ;  grand  officer  of  the  Medjidie 
1855.  D.  at  Vienna  Nov.  24,  1856.  Ho  was  a  man  of 
great  wealth  and  an  earnest  lover  of  Oriental  learning.   He 


published  a  veiy  large  namber  of  learned  works  on  Eastern 
history,  etc.,  still  valuable,  although  their  reputation  has 
of  late  declined.  Of  these  we  may  note  Sue^klopddieehe 
Uebereicht  der  Winenechafleu  dee  Orieuti  (1804) ;  Die 
Staataverfaeenng  tind  Staatevenealtung  dee  Oemaniechen 
.£<teA<  (1815-16);  Geechichle  der  echonen  Jiedekiiiiete  Per- 
stent  (1818);  Umbtick  auf  einer  Reite  von  Konilaulinopel 
nach  dem  Otympot  (1818);  Geechichle  der  Aeeaeeluen 
(1318);  Ifontenebbi  (1824);  Oeeehichte  dee  Otmanitchen 
Reiche  (1827-34,  10  vols.) ;  Gtech.  der  Oemaniechen  Dicht- 
kunet  (1836-38,4  vols.);  Geech.  der  goldenen  Horde  {18M) ; 
Literalurgeechiehte  der  Araber  (7  vols.,  1850-56) ;  Denk- 
uUrdigkeiten  a«e  mei'iwin  Leben  (1858). 

Hau'mersfest,  town  of  Norway,  in  Finmark.  It  is 
the  northernmost  town  in  Europe,  situated  in  lat.  70°  40'  N. 
In  the  two  summer  months,  in  which  the  weather  is  quite 
hot,  the  harbor  of  Uammersfest  is  tho  rendezvous  uf  more 
than  200  fishing-vessels;  the  fishing  can  be  carried  on, 
however,  the  whole  year  round.     Pop.  1125. 

Ham'mersmith,  town  of  England,  in  Middlesex,  on 
the  Thames,  4  miles  above  London,  in  the  Kensington 
district.  Its  kitchen  and  flower  gardens  are  famous.  Pop. 
24,520. 

Ham'mertown,  a  r.  of  Pine  Plains  tp.,  Dutchess  co., 
N.  Y.  (P.  0.  Pine  Plains.)  It  has  a  largo  scythe-factory, 
employing  about  50  operatives. 

Uam'mock  [a  word  of  West  Indian  origin],  a  netting 
used  as  a  suspended  bed  on  shipboard  and  in  houses,  es- 
pecially in  warm  countries.  Sisal  hammocks,  made  from 
agave  fibre  in  Yucatan,  are  especially  prised. 

Ham'mond,  tp.  of  Spencer  co.,  Ind.    Pop(262<t. 

Hammond,  a  t.  of  Tangipahoa  parish.  Lit.,  on  the 
Mississippi  Central  R.  R.,  54  miles  N.  of  New  Orleans. 

Hammond,  post-tp.  of  St.  Lawrence  co.,  N.  Y.,  on  the 
St.  Lawrence  River,  inclades  a  part  of  the  Thousand  Isl- 
ands.    Pop.  1757. 

Hanimond,  tp.  of  Edgefield  oo.,  S.  C. 
Pop.  2560. 

Hammond,  tp.  and  post- v.  of  St.  Croix 
CO.,  Wis.,  on  the  W.  Wisconsin  R.  R.,  37  m.  E. 
of  St.  Paul,  Minn.     Pop.  895. 

Hammond  (Dcdlet  Wiiitlock),  M.  D., 
was  b.  in  Pickens  co.,  S.  C,  May  12,  1809. 
In  early  life  lie  went  to  Georgia,  and  received 
his  diploma  from  the  Medical  College  of  that 
State  in  Augusta.  After  practising  medicine 
for  twenty  years  in  Munroo  co.,  he  removed 
to  Macon,  where  he  now  resides,  and  ranks 
high  as  a  surgeon  and  physician.  He  has 
operated  oigbteeD  times  for  urinary  calculus  without  losing 
a  case,  and  in  one  instance  tho  stone  weighed  six  ounces. 
He  originated  a  new  method  of  removing  gravel  or  foreign 
bodies  lodged  in  tlie  urethra.  He  has  contributed  valuable 
articles  to  medical  journals.  Paul  F.  Eve. 

Hammond  (  Jabez  D.),  LL.D.,  was  b.  at  New  Bedford, 
Mass.,  Aug.  2, 1778.  In  1799  he  was  a  practising  physician 
at  RcHuiing,  Vt.  In  1805  ho  became  a  lawyer  at  Cherry 
Valley,  N.  Y. ;  was  a  Democratic  member  of  Congress 
1815-17;  a  State  senator  1817-21 ;  a  commissioner  to  settle 
State  claims  against  the  U.  S.  government  1825-26 ;  a 
oounty  judge  in  1838 ;  and  one  of  the  regents  of  tho  uni- 
versity 1845-55.  He  was  the  author  of  Jamee  Melbourne 
(1851),  Political  Hietory  of  Kern  York  (1849  eeq.,  3  vols.), 
and  a  Life  of  Sitae  Wright  (1848).    D.  Aug.  18,  1855. 

Hammond  (James  Hamilton),  b.  in  Newbury  district, 
S.  C,  Nov.  15,  1807,  was  a  son  of  Pros.  Elia&a  Hammond 
of  South  Carolina  College,  at  which  the  son  graduated  in 
1825.  In  1828  he  became  a  lawyer  and  an  editor,  and  as 
an  advocate  of  State  rights  served  on  the  governor's  staff 
as  an  ofiicer  of  the  nullification  forces  raised  in  1833;  was 
a  member  of  Congress  1835-37  ;  a  general  of  State  militia 
1841;  governor  of  Sooth  Carolina  1842-44;  U.  S.  Senator 
1857-60 ;  president  of  South  Carolina  College  in  1861. 
(His  father,  Pres.  Elisra  Hammond,  was  a  native  of  Roch- 
ester, Mass.)  Oovemor  Hammond  was  the  reputed  author 
of  the  expression  "  Cotton  is  king,"  and  originated  the 
epithet  "  mudsills  "  as  applied  to  the  laboring  classes.  In 
his  later  life  he  abandoned  his  extreme  nullification  views. 
He  possessed  a  large  fortune,  acquired  by  marriage.  He 
was  the  author  of  numerous  papers  on  agriculture,  manu- 
factures, politics,  etc.  His  papers  on  slavery  were  repub- 
lished in  a  volume  as  The  Proelavery  Argument  (1853).  D. 
at  Beach's  Island,  S.  C,  Nov.  13,  1864. 

Hammond  (Samuel)  was  b.  in  Richmond  eo.,  Va., 
Sept.  11,  1757;  was  well  educated,  and  served  in  bis  youth 
in  the  Indian  wars.  During  the  Revolution  he  (erred  with 
the  greatest  honor  as  an  officer,  mostly  of  cavalry,  finally 
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holding  a  colonel'a  oommuaion  nnder  Qreene.  He  wu 
preaent  upon  nevly  ererj  battle-field  in  the  South,  and 
received  several  wonnda ;  removed  after  the  war  to  Savan- 
nah, Oa. ;  became  aurveyor-general,  and  waa  at  one  time 
governor  of  the  State;  fought  in  the  Creek  war  of  1783; 
waa  a  member  of  Congreaa  from  Georgia  1803-05 ;  civil 
and  military  commandant  of  Upper  Loaiaiana  1805-24; 
alao  receiver  of  pnblio  moneya  and  preaident  of  a  bank  at 
St.  Louis  (now  in  Missouri).  In  1827  he  became  surveyor- 
general  of  South  Carolina,  and  (1831-35)  secretary  of  state. 
D.  at  Horse  Creek,  Ga.,  Sept.  II,  1842. 

Hammond  (William  A.),  H.  D.,  b.  at  Annapolis,  Md., 
Aug.  23,  1828;  graduated  M.  D.  at  the  New  York  Vnirer- 
■ily  in  1848,  and  entered  the  [T.  S.  army  as  assistant  sur- 
geon in  1849,  in  which  he  remained  till  Oct.,  18C0,  when 
he  resigned  and  accepted  the  appointment  of  professor  of 
anatomy  and  physiology  in  the  University  of  Maryland  at 
Baltimore,  where  he  also  obtained  a  large  practice.  At  the 
outbreak  of  the  civil  war  he  offered  his  services  to  the  gov- 
ernment, and  was  reappointed  assistant  surgeon  May,  1861 ; 
on  the  reorganizatioQ  of  the  medical  department  in  1862 
he  waa  appointed  surgeon-general  of  the  army,  in  which 
capacity  he  displayed  great  energy  and  ability.  In  the 
midst  of  these  official  duties  he  prepared  and  published 
Phyiiologiral  Memoirs  (1663)  and  Lecturet  on  Venereal 
DUeaies  ( 1864).  Leaving  the  service,  he  became  a  profes- 
sor in  Bellevue  Hospital  Medical  College,  New  York,  where 
he  now  resides.  Author  of  Jfi7itary  Hygiene  (1863);  Sleep 
and  it»  Nervout  DerangemenU  (1869);  The  Pkyiet  and 
Physiology  of  Spirilualim  (1870);  A  Treatise  on  Diteatet 
of  the  Nervoiu  System  (1871);  Insanity  in  its  Relations  to 
Crime  (1S73).  Geo.  C.  SiUHOiig. 

Harn'mondsburg,  post-v.  of  Warren  co.,  la.  Fop.  59. 

Ham'moDdsport,  post-v.  of  Urban*  tp.,  Stenben  oc, 
N.  T.,  at  the  head  of  Keuka  Lake,  has  a  box-factory,  4 
ehnrches,  and  a  foundry,  and  is  a  great  centre  of  grape- 
culture  and  wine-manufacture.  It  has  a  line  of  steamers 
to  Penn  Yan.     Pop.  602. 

Ham'mondsville,  post-v.  of  Saline  tp.,  Jefferson  oo., 
0.,  on  the  Cleveland  and  FitUburg  R.  B.     Pop.  &04. 

Ham'monton*  post-v.  of  Atlantic  co.,  N.  J.,  30  miles 
from  Philadelphia,  on  the  Camden  and  Atlantic  R.  R.,  just 
halfway  to  Atlantic  City.  It  haa  2  newspapers,  4  churches, 
a  ball  used  by  two  religious  societies,  a  boarding-school 
for  both  sexes,  I  hotel,  6  shoe-factories,  a  cotton  and  wool- 
len mill,  and  several  other  mills  and  shops.  It  is  noted  for 
its  luscious  fruits,  wheat,  corn,  and  root-crops,  especially 
Irish  and  sweet  potatoes.     Pop.  1404. 

H.  E.  Bowles,  Pub.  "REPnBLicAH"  akd  "  Item." 

Hamon  (Jean  Ikiuis),  b.  at  Plouha  May  5, 1821 ;  stud- 
ied in  Paris  under  Paul  Delaroche,  and  afterwards  with  G. 
C.  Oleyre;  exhibited  firat  in  1848.  He  worked  for  a  time 
in  the  porcelain  manufactory  at  Sdvrca,  and  while  there 
distinguished  himself  by  designs  for  vases.  An  enamelled 
casket  of  his  gained  a  medal  at  the  London  Exposition  of 
1851.  The  followingyear  he  returned  to  his painting,and  pro- 
duced rapidly  pictures,  since  familiar  through  eogravings,  of 
an  idyllic  character,  representing  classical  fancies — My  Sis- 
ter is  Not  at  Homey  Love  and  his  Cortege,  The  Captive  Butter- 
fiy,  Aurora,  Love  on  a  Visit,  It  is  Not  I,  The  Muses  at  Pompeii, 
and  many  others.  M.  Hamon  has  received  third  and  second 
medals  for  his  work,  and  in  1855  was  created  chevalier  of 
the  Legion  of  Honor.  Hamon's  pieces  are  esteemed  for 
poetic  sentiment  and  technical  grace.     D.  May  29,  1874. 

0.  B.  Frothinqbax. 

Hamoon'j  a  lake  of  Afghanistan.  It  is  shallow,  over- 
grown with  reeds,  and  surrounded  with  forests  of  tamarisks. 
Its  water  is  telt. 

Hamp'den,  county  of  Massachusetts,  bounded  on  the  8. 
by  Connecticut,  and  intersected  by  the  Connecticut  River. 
Area,  670  square  miles.  The  soil  along  the  river  is  very 
fertile.  Tobacco,  hay,  and  dairy  products  are  the  staples. 
The  manufacturing  interests  are  important.  Cotton,  wool- 
len, and  metallic  goods,  whips,  firearms,  paper,  leather, 
wooden  wares,  furniture,  machinery,  and  building-stone 
are  a  few  of  the  leading  manufactures.  Springfield,  Holy- 
oke,  Chioopee,  Westfield,  and  Palmer  are  the  largest  towns. 
The  county  is  traversed  by  the  Boston  and  Albany,  the 
Connecticut  River,  the  New  York  New  Haven  and  Spring- 
field,  the  New  Haven  and  Northampton,  the  New  London 
Northern,  and  other  R.  Rs.    Cap.  Springfield.    Pop.  78,409. 

Hampden,  tp.  and  v.  of  Marengo  co.,  Ala.  Pop.  of  t. 
40 ;  of  tp.  742. 

Hampden,  tp.  and  post-v.  of  Penobscot  co..  Me.,  on 
the  W.  bank  of  the  Penobscot  River,  5  miles  below  Bangor, 
has  2  paper-mills,  an  academy,  4  churchea,  and  consider- 
able shipping  intereats.     Fop.  3068. 

Hampden,  poat-tp.  of  Oeanga  oo.,  0.    Pop.  767. 

Hampden,  tp.  of  Cumberland  co..  Pa.     Pop.  II99. 


Hampden,  if.  of  Columbia  co..  Wis.    Pop.  1000. 

Hampden  (Jobs)  was  b.  in  London  in  1594.  Hit 
father,  William  Hampden  of  Hampden,  Buckinghamshire, 
belonged  to  an  old  Saxon  family ;  his  mother,  Elisabeth 
Cromwell  of  Hinchingbrooke,  Huntingdonshire,  was  the 
aunt  of  Oliver  Cromwell.  When  ho  waa  three  years  old  hii 
father  died  and  left  him  an  immense  fortune,  consisting 
chiefly  of  landed  property.  He  entered  the  University  of 
Oxford  in  1609,  where  he  pursued  his  classical  studies  with 
earnestness  and  succeaa,  and  in  1613  the  Inner  Temple, 
where  he  studied  law.  His  life  in  London  was  gay  and 
somewhat  irregular,  but  iu  1619  he  married  Eliiabeth 
Symeon,  retired  to  his  estates,  and  settled  down  in  steady 
and  noble  habits ;  she  bore  him  three  sons  and  six  daugh- 
ters. In  Jan.,  1621,  he  took  his  seat  in  the  House  of  Com- 
mons as  member  for  Grampound.  He  sat  for  Wendover  io 
the  first  three  Parliaments  of  Charles  I.  (June,  1625,  Feb., 
1626,  and  Mar.,  1628),  and  for  Buckingham  in  the  last  two 
(Apr.,  1640,  and  Nov.,  1640,  the  Long  Parliament).  He 
allied  himself  with  the  party  in  opposition,  and  took  part, 
under  James  I.,  in  the  protest  against  the  marriage  of 
Prince  Charles  with  a  Spanish  princess,  in  the  impeach- 
ment of  Bacon,  etc. ;  and  under  Charles  I.  in  all  the  mea- 
sures which  Parliament  took  against  the  encroachments 
and  arbitrary  rule  of  the  Crown.  But  hia  position  was 
in  the  beginning  obscure,  and  later,  although  always  re- 
spectable, still  in  the  second  rank,  until  in  the  spring  of  1637 
he  at  once  became  the  most  popular  man  in  England.  He 
had  no  brilliant  talents,  and  achieved  no  danling  feat  which 
gathered  people  around  him.  But  his  ideas  were  those  of 
the  majority  of  the  English  people,  and  his  character, 
strong,  conaistent,  and  noble  of  itself,  waa  typical  of  the 
largest  and  moat  influential  olaaa  of  English  citiaens. 
He  thus  became  the  turning-point  of  the  course  of  the  his- 
tory of  England.  He  waa  no  republican ;  he  conaidered 
royalty  aa  the  natural,  eonaequently  aa  the  best,  form  of 
government.  But  the  royal  power,  whether  more  or  lesa 
circumacribed,  must  be  clearly  defined  and  strictly  kept 
within  its  legal  boundaries.  If  the  Crown  encroached  oa 
the  rights  of  the  subjects,  he  considered  it  their  duty  to 
reaiat  auch  encroachments,  firat  by  what  legal  meana  they 
might  possess,  and  if  this  proved  ineffectual,  then  by  re- 
bellion. These  ideas  he  adhered  to  with  unconquerable 
firmness,  and  when  attacked  he  defended  them  with  un- 
daunted courage,  and  even  with  fierceness.  The  king  was 
very  much  in  need  of  money,  and  Parliament,  which  alone 
could  rote  him  a  subsidy,  he  would  not  convoke,  or  perhaps 
he  dared  not.  He  then  undertook  to  levy  a  tax  on  his  own 
authority,  the  so-called  "  ship-money."  Such  a  tax  bad 
been  levied  previously  without  any  special  vote  of  Par- 
liament, but  only  in  the  sea-towns  and  coast-districts, 
and  only  in  time  of  war;  it  was  simply  another  form  of 
the  old  duty  resting  on  this  part  of  the  country  of  fur- 
nishing ships  for  the  nary.  In  1636  the  king  arbitrarily 
extended  this  tax*  to  the  inland  counties  and  to  times  of 
peace.  Hampden  was  taxed  twenty  shillings,  but  refused 
to  pay,  and  asked  for  a  decision  by  the  courts.  In  May, 
1637,  process  was  opened,  and  lasted  for  thirteen  days; 
but,  although  Hampden  was  condemned  to  pay,  the  im- 
pression which  the  procedure  produced  on  the  English 
people  was  fatal  to  the  king ;  he  bought  Hampden's  twenty 
ahillings  with  his  crown  and  his  head.  It  now  became  ap- 
parent that  private  property  waa  not  safe  in  England,  and 
when,  shortly  after,  the  revolution  broke  out  in  Edinburgh, 
it  found  in  England  too  the  popular  mind  prepared  for 
armed  resistance  against  the  king.  It  has  been  told  that 
shortly  after  the  condemnation  of  Hampden  he,  as  well  •■ 
Pym,  Ilaslerig,  Cromwell,  and  other  patriots,  determined 
to  emigrate  to  America,  and  even  had  hired  a  ship,  when 
they  were  detained  by  royal  order;  but  the  story  has  been 
doubted  of  late.  In  the  Parliament  of  May,  1640,  and  in 
the  Long  Parliament  of  November  of  the  same  year,  he 
stands  as  one  of  the  moat  promhient  leaders  of  the  opposi- 
tion; and  he  was  one  of  the  five  members  of  the  Houao  of 
Commona  whom  the  king  accused  of  high  treason  (Jan.  3, 
1642),  but  whom  the  House  refused  to  deliver  up  for  im- 
prisonment. The  king  gave  order  to  break  by  force  into 
the  House  of  Commons  and  arrest  the  five  roembere  in 
their  seats,  but  they  were  warned  by  the  French  ambassa- 
dor and  the  countess  of  Carlisle,  and  they  kept  themselves 
concealed.  Meanwhile,  insurrection  arose  in  London,  and 
the  king  waa  compelled  to  leave  the  city.  Sereral  months 
were  spent  in  negotiations  between  the  king  and  Parlia- 
ment, but  in  August  both  parties  took  up  arms,  and  the 
civil  war  began.  Hampden  now  developed  the  greatest 
energy  and  activity  in  raising  the  militia  and  organizing 
an  army  ;  and  after  the  brilliant  success  of  the  encounters 
at  Edgehill  and  Brentford,  in  which  ho  took  part  as  leader 
of  the  cavalry,  the  House  of  Commons  thought  of  making 
him  commander-in-chief  of  the  whole  army,  instead  of  the 
slow  and  hesitating  Essex.    But  on  June  17, 1643,  in  am 
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enoounter  at  Chalgrore  Field  between  the  roysl  savalry 
under  Prinoe  Rupert  and  that  of  Parliament  nnder  Hamp- 
den, the  latter  was  mortall;  wounded,  two  balla  entering 
his  bod;  at  the  fint  charge.  He  wai  broagbt  to  the  house 
of  one  of  his  friends  at  Thame,  and  d.  there  six  days  after 
(Jnne  24,  1843).  The  king  njoieed,  but  all  England 
mourned.  Cleheitb  Fetzrsin. 

Hampden  (Rexh  Dickbox),  D.  B.,  b.  1793  in  Barba- 
does;  gimduated  B.  A.  as  doable  first  at  Oriel  College,  Ox- 
ford, 1813;  became  a  fellow  of  Oriel  1814;  public  examiner 
183U ;  delivered  1832  the  Bampton  lecture  on  The  Scho. 
hutie  Philosophy  in  t<«  Relation  to  Chriatianity,  the  ortho- 
doxy of  which  was  sharply  assailed ;  principal  of  St.  Mary's 
Hall,  Oxford,  1833 ;  professor  of  moral  philosophy  1834 ; 
regius  professor  of  divinity  1836,  greatly  to  the  discon- 
tent of  Uie  Anglo-Catholie  party,  then  dominant  at  the 
uoiTenity,  the  convocation  of  which  in  the  same  year 
passed  a  vote  of  censure  upon  him,  High  and  Low  Church 
parties  uniting  in  the  vote;  but  in  1842  he  was  unani- 
mously ehosen  to  the  theological  examining  board,  and  in 
1847,  after  a  bitter  oontroversy,  he  was  consecrated  bishop 
of  Hereford.  D.  in  London  Apr.  23, 1868.  He  contributed 
very  able  philosophical  and  biographical  matter  to  the 
EHcyclupmdia  Britannica  and  the  EncyclopKdia  Meiropoli' 
tana  ;  was  author  of  a  Lecture  on  Tradition  (1839) ;  The 
Father!  of  Greek  Philosophy  (1862);  Philosophical  Evi- 
dences o/  Christianity  (1827);  X«e«i«re«  on  Moral  Philosophy 
(1836);  .$«rmon«  (1836,  1847). 

Hampden-Sidney  College  is  in  Prinoe  Edward 
00.,  Va.,  7  miles  from  Farmville,  in  a  district  rapidly  filling 
np  with  immigrants  from  the  British  Isles  and  the  Northern 
States.  The  college  was  founded  in  1776.  The  spirit  of 
its  founders  is  exhibited  in  the  very  name  of  the  college, 
■nd  still  more  significant  is  the  following  provision  of  its 
charter  (1784) :  "  In  order  to  preserve  in  the  minds  of  the 
students  that  sacred  love  and  attachment  which  they  should 
ever  bear  to  the  principles  of  the  present  glorious  Revolu- 
tioD,  the  greatest  cars  and  caution  shall  be  used  in  eleoting 
professors  and  masters,  to  the  end  that  no  person  shall  be 
so  eleotad  unless  the  uniform  tenor  of  his  conduct  manifest 
to  the  world  a  sincere  affection  for  the  liberty  and  independ- 
enoe  of  the  U.  S.  of  America."  In  the  list  of  the  first 
trustees  appointed  under  this  charter  occur  the  names  of 
James  Madison  and  Patrick  Henry.  The  first  president 
of  Hampden-Sidney  was  the  Rev.  Samuel  Stanhope  Smith, 
D.  D.,  afterwards  president  of  Nassau  Hall,  Princeton, 
N.  J.  Dr.  Smith  was  succeeded  in  his  office  by  his  brother, 
Kev.  John  Blair  Smith,  after  whom  came  in  succession 
Rev.  Archibald  Alexander  and  Rev.  Dr.  Hoses  Hoge. 
Among  the  alumni  of  the  college  are  numbered  many  of 
the  most  distinguished  men  of  our  country,  and  its  infiuence 
in  the  dissemination  of  knowledge  and  sound  piety  through- 
out the  century  of  its  existence  can  scaroely  be  estimated 
too  highly. 

It  is  strictly  a  oollege,  sharply  distinguished  on  the  one 
Iwod  from  the  university,  and  on  the  other  from  the  mere 
elaisieal  sohool.  It  retains  the  old  curriculum,  and  gives 
no  diploma  to  any  who  have  not  passed  through  the  full 
ooone  of  study  prescribed.  It  includes  no  professional 
school,  the  Union  Theological  Seminary,  though  only  a  few 
hundred  yards  distant,  being  governed  by  a  different  corpor- 
ation. Nor  is  there  a  preparatory  sohool  eonneotad  with  the 
college,  it  being  held  by  its  authorities  that  the  ends  of  dis- 
oipline  are  more  perfectly  subserved  by  the  separation  of 
the  youths  attending  the  oollege  classes  from  pupils  of  an 
inferior  grade  of  study.  The  examinations  are  searching 
and  rigid,  and  no  one  is  allowed  to  pass  to  a  higher  class 
who  does  not  evince  a  competent  knowledge  of  the  studies 
with  which  he  has  been  engaged.        J.  M.  P.  Atkinsom. 

Hamp'ahlre,  Sonthamp'ton,  or  Hants,  county  of 
England,  bordering  S.  on  the  English  Channel,  comprises, 
together  with  the  Isle  of  Wight,  which  belongs  to  it,  an 
area  of  162£  square  miles,  with  543,837  inhabitants.  It  is 
traversed  by  tne  North  and  South  Downs,  but  the  -soil  is 
in  most  parts  sandy  or  gravelly,  and  not  very  fertile.  Hops 
are  extensively  cultivated,  and  a  fine  breed  of  sheep  is 
reared.  The  south-western  portion  is  covered  with  the 
New  Forest,  fi-om  which  the  dockyards  of  the  English  navy 
are  eapplied  with  oak  and  beech  timber. 

Hampshire^  county  of  W.  Central  Massachusetts. 
Area,  524  square  miles.  The  county  is  intersected  by  the 
Connecticut  River.  The  soil  along  this  river  is  remarkably 
fertile,  and  the  scenery  beautiful.  Mounts  Holyoke  and 
Tom,  and  the  Qreen  Mountains  in  the  W.  part  of  the  county, 
are  the  principal  elevations.  The  county  has  fine  water- 
power,  which  is  well  utilised.  Tobacco,  live-stock,  and 
dairy  products  are  the  agricultural  staples.  Cotton  and 
woollen  goods,  paper,  brooms,  lumber,  wooden  and  metallic 
wares,  straw  goods,  carriages,  fiour,  briok,  etc.  are  manu- 
faotnrad.    The  county  is  traversed  by  tlie  New  London 


Northern,  the  Massachusetts  Central,  the  Connecticut 
River,  the  New  Haven  and  Northampton,  the  Athol  and 
Enfield,  and  the  Ware  River  R.  Be.  Cap.  Northampton. 
Pop.  44,388. 

HampsMre,  oounty  of  West  Virginia,  having  Haiy- 
land  on  the  N.  and  Virginia  on  the  E.  Area,  540  square 
miles.  It  has  high  mountains  and  broad  fertile  valley- 
lands,  well  cultivated.  Grain,  stock,  and  wool  are  leading 
Sroducts.  The  N.  part  is  traversed  by  the  Baltimore  and 
hio  R.  R.     Cap.  Romney.     Pop.  7643. 

Hampshire,  post-tp.  of  Kane  co.,  ni.    Pop.  1049. 

Hampshire,  tp.  of  Clinton  co.,  la.    Fop.  1030. 

Hamp'stead,  town  of  England,  in  the  county  of  Mid- 
dlesex, 4  miles  N.  W.  of  London.  Its  mineral  springs  were 
formerly  much  frequented,  and  the  town  still  enjoys  a  high 
reputation  for  the  beauty  of  its  surroundings.   Pop.  32,271. 

Hampstead,  tp.  andpost-r.  of  Carrall  co.,  Md.  Pop. 
of  v.  235 ;  of  tp.  1742. 

Hampstead,  post-tp.  of  Rockingham  co.,  N.  H.,  30 
miles  S.  E.  of  Concord.  It  baa  manufactures  of  lumber, 
boxes,  etc.     Pop.  935. 

Hamp'ton,  a  v.  of  England,  in  the  county  of  Middlesex, 
on  the  left  bank  of  the  Thames.  A  mile  from  the  village 
lie  the  palace  and  park  of  Hampton  Court,  originally 
erected  by  Cardinal  Wolsey,  and  containing  an  interesting 
ooUeotion  of  pictures,  among  which  are  seven  cartoons  by 
Raphael.     Pop.  6122 ;  with  surroundings,  10,175. 

Hampton,  post-v.,  cap.  of  Kings  co.,  N.  B.,  on  the 
river  Kennebecasis  and  the  European  and  North  American 
Railway,  23  miles  N.  of  St.  Johns.     Pop.  about  250. 

Hampton,  past-v.,eap.  of  Calhoun  co..  Ark.  Pop.138. 

Hampton,  tp.  of  Marion  co.,  Ark.    Pop.  217. 

Hampton,  tp.  of  Monroe  co..  Ark.    Pop.  794. 

Hampton,  post-tp.  of  Windham  co..  Conn.,  85  miles 
E.  of  Hartford.  It  has  manufactures  of  woollens,  etc. 
Pop.  891. 

Hampton,  tp.  and  post-r.  of  Rock  Island  co.,  HI.,  at 
the  rapids  of  the  Mississippi  River,  and  on  the  Western 
Union  R.  R.,  10  miles  N.  E.  of  Rock  Island.     Pop.  2006. 

Hampton,  post-v.,  cap.  of  Franklin  CO.,  la.,  on  the 
Central  R.  R.  of  Iowa  and  the  Iowa  Pacific  R.  R.  It  has 
3  churches,  2  weekly  newspapers,  a  court-house,  a  sohool- 
housc,  fine  bnaincss-bloclvB,  and  elegant  residences.  All 
kinds  of  mercantile  business  are  represented.     Pop.  588. 

Whitkey  a  Harwood,  Pdbs.  "  Fraxklis  Recorder." 

Hampton,  tp.  of  Bay  co.,  Mich.,  at  tho  head  of  Sagi- 
naw Bay.     Pop.  946. 

Hampton,  post-tp.  of  Dakota  eo.,  Minn.    Pop.  930. 

Hampton,  post-tp.  of  Rockingham  eo.,  N.  H.,  on  tho 
Atlantic  eoast  and  on  the  Eastern  R.  R.,  10  miles  N.  of 
Newburyport,  Mass.  Hampton  Beooh  is  a  fine  summer 
resort.  There  are  3  churches  and  8  well-kept  hotels.  The 
Boar's  Head,  a  rocky  promontory,  is  a  picturesque  object. 
Hampton  has  an  academy,  and  maoufaotures  of  shoes,  lum- 
ber, eto.    Pop.  1177. 

Hampton,  tp.  of  Sussex  eo.,  N.  J.    Pop.  1023. 

Hampton  (P.  0.  Westvoreland),  a  r.  of  Westmore- 
land tp.,  Oneida  co.,  N.  Y.,  has  several  manufactories  and 
3  churches.     Pop.  444. 

Hampton,  post-^>.  of  Washington  eo.,  N.  T.,  on  the 
Vermont  line.  It  is  a  fine  farming  township,  and  has 
manufactures  of  cheese,  gunpowder,  and  woollens,  and 
quarries  of  roofing-slate.     Pop.  955. 

Hampton,  tp.  of  Allegheny  co..  Pa.    Pop.  938. 

Hampton,  post-v.,  cap.  of  Elisabeth  City  co.,  Va.,  3 
miles  from  Fortress  Monroe  and  18  miles  from  Norfolk.  It 
has  1  newspaper,  1  normal  and  agricultural  institute  for 
colored  youth,  a  good  harbor  for  small  craft  opening  into 
Hampton  Roads,  a  national  cemetery  and  asylum  for  dis- 
abled soldiers  in  the  suburbs,  and  8  churches,  4  of  them  for 
colored  people.  Principal  trade  in  fish,  oysters,  and  garden- 
produoe.     Fop.  2300. 

S.  W.  ARiii8TEAD,/or  Editor  of"  SocTBERN  Workmah." 

Hampton,  tp.  of  Prinoe  Edward  oo.,  Va.     Pop.  2702. 

Hampton,  tp.  of  Rappahannock  oo.,  Va.    Pop.  1934. 

Hampton  (Wade),  b.  in  South  Carolina  in  1754; 
served  nnder  Sumter  and  Marion;  was  a  member  of  Con- 
gress 1795-97  and  1803-05 ;  became  a  colonel  U.  S.  army 
in  1808,  a  brigadier-general  in  1809,  and  was  msjor-general 
1813-14 ;  commanded  (1809-12)  at  Now  Orleans,  and  (1813- 
14)  on  the  Canadian  frontier.  He  resigned  in  1814,  and 
afterwards  acquired  great  wealth,  at  one  time  owning  3000 
slaves.     D.  at  Columbia,  S.  C,  Fob.  4, 1835. 

Hampton  (Wade),  grandson  of  the  preceding,  b.  at 
Columbia,  8.  C,  1818;  graduated  at  South  Carolina  Col* 
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lege ;  hu  aerred  as  member  of  both  houses  of  the  legiilk-  { 
tare  of  Sonth  Carolina.  Commanded  the  Hampton  Legion 
at  the  first  battle  of  Bull  Run,  Jalj,  1881,  where  he  was 
wounded;  promoted  to  be  brigadier-general,  and  in  com- 
mand of  a  brigade  at  Seven  Pines,  May  31,  1862,  where  he 
was  again  wounded ;  engaged  at  the  battle  of  Antietam, 
Sept.,  1862,  and  upon  the  raid  into  Pennsylvania  the  fol- 
lowing month ;  at  Oettysbnrg,  July,  1863,  and  a  third  time 
wounded;  promoted  to  be  lieutenant-general,  and  in  com- 
mand of  body  of  cavalry  in  Leo's  army  during  campaign 
of  1864,  being  frequently  engaged;  subsequently  trans- 
ferred to  South  Carolina,  where  in  1865  he  commanded  the 
cavalry  forming  the  rear-guard  of  the  Confederate  army 
retiring  before  Gen.  Sherman's  advance  northward;  a 
spirited  correspondence  regarding  the  destmotion  of  the 
eity  of  Colombia  by  fire  established  the  fact  that  it  was  not 
ordered  by  either  Gens.  Hampton  or  Sherman,  but  was 
owing  to  the  vast  quantity  of  cotton  and  other  eombus- 
tibles  which  had  been  aceamulated  here,  and  ordered  to  bo 
destroyed  before  the  evaouation  of  the  oity.  He  acted  a 
prominent  part  in  the  Democratic  national  convention  in 
New  York  City  in  1868,  that  nominated  Seymour  and  Blair 
for  the  Presidency  and  Vice-Presidency  in  that  year. 

Hamp'tonbnrg)  tp.  of  Orange  co.,  N.  Y.,  traversed  by 
the  Walkill  Valley  R.  R.     Pop.  1224. 

Hamp'ton  FaHs,  tp.  and  post-T.  of  Rockingham  co., 
N.  U.,  on  the  Atlantic  coast,  and  on  the  Eastern  R.  R.,  8 
miles  N.  of  Nowburyport,  Mass.  It  has  3  ohurohea  and 
some  manufactures.     Pop.  679. 

Hamp'ton  Roads,  the  broad  and  deep  channel  lead- 
ing from  Chesapeake  Bay  into  the  James,  Nansemond,  and 
Elisabeth  rivers.  Its  name  is  derived  from  Hampton,  Va., 
a  village  situated  on  Hampton  Creek,  an  arm  of  the  roads. 
Forts  Monroe  and  Wool  serve  for  defence.  Lat.  of  Thim- 
ble Shoal  light,  N.  side  of  entrance,  37°  42'  N.,  Ion.  Te* 
14'  5"  W.  Hampton  Roads  was  Mar.  8  and  0,  1862,  the 
scene  of  important  naval  operations — the  sinking  of  U.  8. 
frigates  Congress  and  Cumberland,  and  the  contest  be- 
tween the  iron-oUds  Monitor  and  Virginia. 

Haill'§ter,  a  name  applied  to  certain  rodent  mammals 
of  Europe  and  Asia  of  the  rat  family  and  of  the  genus 
CHcetnt.  C.  /riimenlariiu  is  the  best  known,  but  there  are 
a  nnmber  of  other  species.  They  all  have  large  cheek- 
pouches,  and  all  are  very  destruotive  to  grain,  which  they 
store  away  in  great  quantities  in  their  holes.  They  are 
vigorously  hunted,  not  only  for  their  skins,  which  are  valu- 
able, but  for  the  grain  they  have  buried.  They  are  ill- 
tempered  and  pugnacious,  but  are  extremely  prolific.  The 
full-grown  hamster  has  a  body  nine  inches  long. 

Ham'tranck,  post-tp.  of  Wayne  co.,  Mich.   Pop.  299S. 

Ha'nan,  town  of  Oermany,  in  Hesse-Cassel,  at  the  con- 
fluence of  the  Kinzig  and  the  Main.  It  is  celebrated  for 
its  jewelry,  and  has  extensive  manufactures  of  cotton,  silk, 
carpets,  leather,  gloves,  and  paper.     Pop.  20,278. 

Hancock,  county  in  N.  E.  Central  Oeorgia.  Area* 
600  square  miles.  The  K.  part  has  a  day  soil ;  the  S.  part 
is  sandy  and  covered  with  pine  forests.  Cotton  and  com 
are  leading  products.  Oold,  lead,  iron,  and  several  kinds 
of  precious  stones  have  been  found  in  the  county,  which  is 
traversed  by  the  Macon  and  Augusta  R.  R.  Cap.  Sparta. 
Pop.  11,317. 

Hancock,  county  of  Illinois,  bounded  W.  by  Missouri 
and  Iowa.  Area,  720  square  miles.  The  soil  is  very  fertile. 
Coal  and  limestone  abound.  Cattle,  grain,  and  wool  are 
staple  products.  Carriages,  ploughs,  metallic  wares,  har- 
ness, etc.  are  the  leading  manufactures.  The  county  is 
traversed  by  several  railroads.    Cap.  Carthage.    P.  35,935. 

Hancock,  county  of  E.  Central  Indiana.  Area,  312 
square  miles.  It  is  level  and  fertile.  Cattle,  grain,  and 
wool  are  staple  products.  Carriages  and  lumber  are  lead- 
ing manufactures.  The  county  is  traversed  by  the  Indiana 
Central  and  other  railroads.     Cap.  Greenfield.     P.  15,123. 

Hancock,  county  in  the  N.  of  Iowa.  Area,  625  square 
miles.  The  surface  is  rolling,  the  soil  is  good.  It  is  trav- 
ersed by  the  Iowa  and  Dakota  division  of  the  Milwaukee 
and  St.  Paul  R.  R.  Grain  and  wool  are  staple  products. 
Cap.  Concord.    Pop.  999. 

Hancock,  county  of  Kentucky,  separated  from  Indiana 
by  the  Ohio  River.  Area,  SOt)  square  miles.  The  soil  is 
very  fertile,  especially  along  the  river.  Tobaoco  and  com 
are  staple  crops.  Coal  is  mined  in  this  county.  Cap.  Hawes- 
ville.     Pop.  6591. 

Hancock,  county  in  the  S.  E.  of  Maine,  bounded  S. 
by  the  Atlantic  Oeean.  It  includes  Mt.  Desert  and  many 
smaller  islands.  Area,  1800  square  miles.  A  part  of  the 
■oil  is  qnite  fertile.  Live-stock  and  wool  are  staple  prod- 
ucts. Lumber,  cooperage,  and  brieks  are  leading  manu- 
Atetarei.    The  fisheries  and  coasting-trade  are  of  much 


importance,  and  there  is  some  shipbuilding.     Cap.  Ells- 
worth.    Pop.  36,495. 

Hancock,  county  of  Mississippi,  bounded  on  the  W. 
by  the  navigable  Pearl  River,  which  separates  it  from 
Louisiana,  and  on  the  S.  by  Mississippi  Sound.  The 
county  is  a  part  of  the  great  pine  region,  and  has  a  light 
soil.  Area,  900  sq.  m.  It  is  intersected  by  the  New  Orleans 
Mobile  and  Texas  R.  R.     Cap.  Shieldsborough.     P.  4239. 

Hancock,  county  in  N.  W.  Central  Ohio.  Area,  531 
square  miles.  It  has  a  fine  fertile  limestone  soil.  Cattle, 
grain,  and  wool  are  staple  products.  Lumber,  flour,  car- 
riages, etc.,  are  manufactured.  It  is  traversed  by  the  Lake 
Erie  and  Louisville  and  other  railroads.  Cap.  Pindlay. 
Pop.  23,847. 

Hancock,  county  of  Tennessee,  bounded  on  the  N.  by 
Virginia.  Area,  220  square  miles.  The  surface  is  monn- 
tainous.  Iron  ore  is  found.  The  county  is  traversed  by 
Clinch  River.  Corn  is  the  principal  product.  Cap.  Sneeds- 
▼ille.     Pop.  7148.  . 

Hancock,  the  northernmost  county  of  West  Alrginia, 
at  the  extremity  of  the  "  Pan  Handle,"  having  the  Ohio 
River  and  the  State  of  Ohio  on  the  W.  and  K.,  and  Penn- 
sylvania on  the  E.  Area,  100  square  miles.  Tho  surface 
is  broken,  but  fertile  and  well  eultivatcd.  The  county  is 
famous  for  its  excellent  wool.  Coal  is  mined,  and  brick  is 
manufactured  from  fire-olay,  which  abounds.  Cap.  Fair- 
view.     Pop.  4303. 

Hancock,  tp.  of  Hancock  co.,  III.    Pop.  926. 

Hancock,  post-tp.  on  Frenchman's  Bay,  in  Hancock 
00.,  Me.,  9  miles  E.  of  Ellsworth.  It  has  four  churches 
and  some  manufaotures.    Pop.  974. 

Hancock,  post-v.  in  Washington  oo.,  Md.,  on  the  Po- 
tomac River,  opposite  Hancock  Station,  Morgan  co.,  Wc3t 
Va.,  on  the  Baltimore  and  Ohio  R.R.  It  has  several  churches, 
and  is  traversed  by  the  Chesapeake  and  Ohio  Canal.  Pop. 
of  v.  860;  of  tp:  2139. 

Hancock,  a  long  and  narrow  post-tp.  of  Berkshire 
CO.,  Mass.,  on  the  New  York  line,  158  miles  W.  of  Boston. 
It  has  some  manufaotures  of  woollen  and  other  goods,  and 
is  an  excellent  agricultural  township,  though  mountainous. 
It  has  a  settlement  of  Shakers  in  tno  S.  part.  There  are 
many  striking  and  picturesque  views  in  this  town.  Pop. 
882. 

Hancock,  tp.  and  post-v.  of  Houghton  co.,  Mich.,  in 
the  Lake  Superior  copper-region,  is  on  Portage  Lake,  op- 
posite Houghton.     Pop.  of  tp.  2700. 

Hancock,  tp.  of  Carver  eo.,  Minn.    Pop.  632. 

Hancock,  post-tp.  of  Hillsborough  eo.,  M.  H.,  36  mile* 
S.  W.  of  Concord.     Pop.  692. 

Hancock,  post-v.  and  tp.  of  Delaware  eo.,  N.  T.,  on 
the  Erie  R.  R.,  and  near  the  Midland  and  Oswego  R.  R., 
40  miles  from  Delhi.  It  has  2  newspapers,  a  graded  school, 
4  churches,  ^  hotels,  flouring-mills,  shops,  12  stores,  ete. 
Principal  business,  lumbering.     Pop.  of  tp.  3069. 

En.  "  Hancock  Tnres." 

Hancock,  post-tp.  of  Addison  oo.,  Vt,  38  miles  6.  W. 
of  Montpclier.     Pop.  430. 

Hancock,  post-tp.  of  Waushara  eo.,  Wis.    Pop.  438. 

Hancock  (John),  LL.D.,  b.  at  Qnincy,  Mass.,  Jan. 
12,  1737,  was  the  son  of  the  Rev.  John  Hancock.  He 
graduated  at  Harvard  in  1754,  and  in  1764  inherited  the 
business  and  the  greater  part  of  the  large  fortune  of  Thomas, 
his  uncle,  in  whose  counting-house  he  had  been  trained  to 
business.  The  young  Hancock  was  present  in  1760  at  the 
coronation  of  George  III.  In  1708  his  sloop  Liberty  was 
seised  for  evading  the  laws  of  commerce,  and  a  riot  fol- 
lowed; and  in  1770  he  delivered  a  fearless  and  eloquent 
address  at  the  funeral  of  those  slain  at  the  Boston  massa- 
cre. In  1774  he  was  president  of  the  Provincial  Congress. 
From  1775  to  1777  he  was  president  of  the  General  Con- 
gress at  Philadelphia.  He  was  the  first  of  the  signers  of 
the  DeoIaratioD  of  Independence.  He  was  made  in  1778 
major-general  of  militia,  and  served  in  Rhode  Island  under 
Sullivan.  He  was  governor  of  Massachusetts  1780-85; 
member  of  Congress  1785-86 ;  again  governor  1787-93,  and 
held  at  times  various  other  offices  of  honor.  He  was  a 
man  of  strong  and  decided  character,  and  dignified,  courtly, 
and  pleasing  manners,  and  made  a  liberal  use  of  his  largo 
fortune  for  benevolent  purposes.     D.  Oct.  8,  1793. 

Hancock  (Jobr),  b.  in  Alabama  Oct  29,  1824;  ad- 
mitted to  the  bar  in  1846 ;  settled  in  Texas ;  elected  judge 
of  the  district  court  in  1851 ;  resigned  in  1855  ;  was  in  tho 
legislature  of  1860-61,  when  he  was  excluded  for  refusing 
to  take  tbe  oath  to  support  the  Confederate  constitution; 
was  in  the  constitutional  convention  of  Texas  in  1366,  and 
elected  to  the  42d,  43d,  and  44th  Congresses.  Resides  ia 
Austin,  Tex. 
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Hanoock  (WixynLD  Soort),.  b.  in  Hontgomery  oo., 
Pa.,  Feb.  14,  IS24;  reeeired  hia  early  eduoatioa  at  the 
Morristown  (Pa.)  Academy,  and  in  1S40  wai  appointed  a 
eadel  at  the  U.  8.  Military  Academy,  from  whence  he  was 
gradoated,  and  promoted  in  the  army  to  be  brevet  second 
lientenant  of  infantry  July  1,  1844,  receiving  hia  full  com- 
mission of  second  lieutenant  in  1846 ;  promoted  to  be  first 
lientenant  18i3;  in  1855  he  was  transferred  to  the  quarter- 
master's department  with  the  rank  of  captain ;  promoted 
to  be  major  in  same  department  1863.  For  more  than 
two  years  subsequent  to  his  graduation  he  served  on  fron- 
tier duty;  in  the  war  with  Mexico  (1847-48)  ho  served 
with  his  regiment  at  San  Antonio,  Churubusco,  Molino  del 
Rey,  and  the  assanlt  and  capture  of  the  city  of  Mexico, 
where  he  displayed  conspicuous  gallantry,  receiving  the 
brevet  of  llrst  lieutenant  for  Contreras  and  Cburabuaeo. 
From  1848  to  1855  ho  served  with  his  regiment  in  the 
West,  as  quartermaster  1848-49,  and  ai^ntant  1849-55, 
when  ho  was  transferred  to  the  quartermaster's  depart- 
ment, on  which  duty  be  served  in  Florida  during  the 
Seminole  hostilities,  in  Kansas  during  the  disturbances 
of  1857,  and  in  California,  at  Los  Angeles,  as  chief  quar- 
termaster of  the  southern  district,  where  we  find  him  at 
the  outbreak  of  the  civil  war  in  1861,  and  where  he  ez- 
•rt«d  a  powerful  inflaenoe  during  that  eventful  period. 
Believed  from  duty  in  California  at  his  own  request,  be  re- 
paired to  Washington  and  applied  for  active  duty  in  the 
field ;  was  assigned  to  Kentucky  as  chief  quartermaster  of 
Gen.  Anderson's  oommand,  but  before  entering  on  that 
duty  hewas(Sept.  23, 1861)  appointed  a  brigadier-general 
of  volunteers;  nis  subsequent  history  during  the  war  is 
substantially  that  of  the  Army  of  the  Potomac.  During 
the  fall  and  winter  of  1861-62  he  commanded  a  brigade  at 
Lewinsville,  Va.;  in  Mar.,  1862,  he  accompanied  Qen. 
McClellan's  army  to  the  Peninsula,  being  actively  engaged 
with  his  command  at  the  siege  of  Yorktown  and  the  sub- 
sequent pursnit  which  resulted  in  the  battle  of  Wil- 
liamsburg, where  he  led  the  brilliant  charge  which  cap- 
tured Fort  Magmder  and  gained  the  day.  His  services 
at  the  battles  of  Oolding's  Farm,  Qamett's  Hill,  Savage's 
Station,  and  White  Oak  Swamp,  and  during  the  retreat  to 
Harrison's  Landing,  were  conspicuous  and  valuable ;  and 
the  brevets  of  major,  lieutenant-colonel,  and  colonel  U.  S.  A. 
were  conferred  upon  him,  and  he  was  recommended  by 
General  McClellan  for  promotion  to  major-general.  He 
took  part  in  the  movement  to  CentrcviUe,  Va.,  Aug.-Sept., 
1862;  in  the  Maryland  campaign  ho  led  his  brigade  at 
Crampton's  Pass,  South  Mountain,  and  at  Antietam,  where 
he  waa  placed  in  command  of  the  Ist  division  2d  corps  on 
the  death  of  God.  Richardson;  Oct.  10-11,  1862,  he  eon- 
ducted  an  important  reounnaiasance  from  Harper's  Ferry 
to  Charlestown,  Va.  Promoted  to  be  major-general  of  vol- 
unteers Nor,  29, 1862,  he  continued  in  command  of  1st  di- 
vision 2d  corps,  which  he  led  at  Fredericksburg,  Deo.,  1862, 
in  the  assault  on  Marye's  Heights,  and  at  Chanccllorsville, 
May,  1863  ;  in  the  following  month  he  was  placed  in  com- 
mand of  the  2d  corps.  At  Gettysburg  (July  1, 1863),  after 
Reynolds  had  fallen,  Hancock  was  sent  forward  from  Tancy- 
town  by  Qen.  Meade  to  assume  command;  arriving  on  the 
field  just  as  the  rear  of  the  beaten  Union  army  was  coming 
through  Gettysburg,  he  at  once  made  his  presence  felt,  and 
after  staying  the  retreat,  extended  the  Union  lines  to  Gulp's 
Hill,  when  it  was  enabled  to  check  the  enemy's  farther  ad- 
vance. Perceiving  its  advantages,  Gen.  Hancock  sent  Gen. 
Heade  such  a  report  of  the  nature  of  the  vicinity  of  Gettys- 
burg as  determined  him  to  fight  his  battle  there.  On  the 
following  days  (July  2-3),  Hanoock  commanded  the  left 
eentro,  repulsing  the  grand  final  assault  of  Lee's  army, 
July  3,  himself  falling  severely  wounded  at  the  moment  of 
victory.  For  hia  conspicuous  services  at  Gettysburg,  Gen, 
Hancock  received  the  thanks  of  Congress.  Because  of  his 
wounds  be  was  disabled  from  resuming  active  duty  till 
Dec,  1863,  when  he  returned  to  the  command  of  his  corps; 
the  army,  however,  being  in  winter-quarters  and  inactive, 
Gen,  Hancock  was  requested  to  proceed  to  the  North  for 
the  purpose  of  stimulating  the  recruiting  of  volunteers, 
much  needed  to  fill  the  diminished  ranks  of  his  corps.  His 
great  reputation  and  popularity  made  his  mission  emi- 
nently successful,  and  at  Now  York,  Philadelphia,  Boston, 
Albany,  and  other  places  visited  he  was  tendered  public 
receptions  and  the  freedom  of  the  cities.  In  Mar.,  1864, 
he  returned  to  bis  command,  and  in  the  campaign  of  that 
year,  though  still  suffering  from  his  wound,  he  bore  a  prom- 
inent part;  in  the  battle  of  the  Wilderneas  (May  5-7)  his 
oommand  amounted  to  more  than  50,000  men  ;  at  the  battle 
of  the  Po  (May  10)  be  commanded  the  2d  and  5th  corps, 
as  well  as  in  the  assault  near  Spotsylvania  Court-house, 
May  12 ;  at  Spotsylvania  he  led  his  corps  in  its  famous  as- 
sault on  the  enemy's  works,  capturing  upwards  of  4000 
prisoners,  20  pieces  of  artillery,  and  thousanda  of  small- 
arms  ;  in  the  aubaeqnent  operationa  of  the  army,  including 


Cold  Harbor  and  the  assault  of  the  lines  before  Peters- 
burg, Geo.  Hanooek  was  oonspiouous  and  indefatigable 
until  compelled  (June  17)  by  the  outbreaking  of  his  Get- 
tysburg wound  to  relinquish  his  command  for  ten  days, 
when  he  returned  to  the  oommand  of  his  corps  in  front 
of  Petersburg.  On  Aug.  12  be  was  appointed  a  brigadier- 
general  in  the  regular  army.  During  the  months  of  July 
and  August  the  battles  of  Deep  Bottom  and  Ream's  Station, 
and  of  Boydton  Plank-road  (Oct.  27),  were  fought  under 
his  direction  and  oommand.  In  Nov.,  1864,  he  was  se- 
lected to  organize  the  1st  army  corps  of  veterans,  remain- 
ing in  Washington  on  that  duty  until  Feb.,  1865,  when  he 
was  assigned  to  the  command  of  the  middle  military  di- 
vision, and  in  July  to  that  of  the  middle  department; 
which  latter  he  held  nntil  Aug.,  1866,  when  he  was  trans- 
ferred to  the  command  of  the  department  of  Missouri, 
having  in  the  mean  time  (July  26)  relinquished  his  volun- 
teer oommission  and  been  promoted  to  be  major-general  in 
the  regular  army.  While  commanding  this  department  be 
condttoted  an  expedition  against  hostile  Indiana  on  the 
Plains.  From  Sept.,  1867,  to  Mar.,  1868,  he  commanded 
the  department  of  the  Gulf;  the  military  division  of  the 
Atlantic,  Mar.,  1868,  to  Mar.,  1869;  the  department  of  Da- 
kota 1869-72,  when  he  was  assigned  the  command  of  the 
division  of  the  Atlantic,  which  he  holds  at  this  date.  Al- 
though not  an  aspirant  for  politioal  honors,  Gen.  Hancock's 
name  was  freely  mentioned  in  1868  and  1872  as  a  desirable 
Democratic  candidate  for  President  of  the  U.  S.,  and  in 
1869  the  Democratic  nomination  for  governor  of  Pennsyl- 
vania was  tendered  him,  but  declined.    Geo.  C.  Simuo.'cr. 

Hand,  county  of  8.  E.  Central  Dakota.  Area,  1003 
square  miles.  It  is  as  yet  unorganized,  and  is  not  settled 
to  any  extent  by  white  inhabitanta. 

Hftndel  (Oeoro  FniEnnicH)  was  b.  in  Halle,  Saxony, 
Feb.  23,  1685;  d.  in  London  Apr.  14,  1759.  His  father, 
designing  to  educate  him  as  a  doctor,  kept  him  from  the 
public  schools;  be  forbade  him  any  instrument,  and  took 
every  other  means  to  suppress  his  uncommon  love  of 
mnsio.  Hftndel,  however,  secretly  taught  himself  to  play 
on  an  old  apinnet*  hidden  in  his  garret.  At  eight  years 
of  age  he  waa  so  proficient  that  when  on  a  visit  at  the 
court  of  Saxe-Weissenfels,  the  duke,  who  overheard  him 
playing  on  the  chapel  organ,  exacted  flrom  the  eurprised 
father  a  promise  that  the  boy  should  be  educated  as  a  musi- 
cian. He  commenced  bis  studies  at  once  under  Zacliau, 
organist  of  Halle.  During  the  fivo  years  spent  there  be 
analysed  all  the  most  important  German  and  Italian  com- 
positions of  that  epoch,  passed  the  severe  ordeal  of  fugue 
and  counterpoint,  and  finally  composed  every  week  a  motet 
or  a  cantata  for  the  church  of  Halle.  At  thirteen  (1699)  he 
was  sent  to  study  the  operatic  school  in  Berlin,  where  he 
remained  but  a  short  time  with  the  amiable  Ariosti  and  the 
vain  Bononcini,  who  was  already  jealous  of  his  genius.  He 
next  entered  as  a  violinist  the  opera-house  at  Hamburg. 
Hia  playing  was  poor,  and  for  a  while  he  won  little  else 
than  sneers  from  his  fellows :  but  at  nineteen  (1704)  he  one 
day  assumed  the  direction  of  the  orchestra  during  the  ab- 
sence of  the  leader,  and  displayed  such  ability  that  he  was 
at  once  advanced  to  that  position.  He  was  invited  to  be 
organist  of  LUbeek,  on  condition  that  he  would  marry  the 
daughter  of  the  retiring  organist,  but  he  refused  both  the 
maid  and  the  place.  As  composer  he  came  into  rivalry 
with  Mattbeson,  bis  best  friend.  In  a  trifiing  professional 
dispute  Hiindel's  temper  led  them  to  fight  a  duel ;  Mattbe- 
aon'a  sword  broke  on  a  button  upon  H'indel's  breast ;  they 
were  then  reconciled,  and  soon  after  reunited  in  friendship 
closer  than  ever  before. 

He  now  determined  to  visit  Italy.  With  uncommon  in- 
dependence bo  refused  money  offered  to  aid  hia  development, 
and  preferred  to  earn  his  own  privileges  by  giving  lessons 
and  practising  economy.  At  twenty-one  (1706)  ho  came  to 
Florence.  At  this  age  he  waa  eminent  as  an  organist  and 
learned  in  the  severe,  scientific  style  of  composition.  But 
his  early  works  are  somewhat  dull,  lacking  melody  and  senti- 
ment. During  two  years  he  lived  in  Florence,  Vienna,  Rome, 
and  Naplca,  composing  operas  which  earned  him  some  rep- 
utation, but  little  money.  Failing  to  obtain  an  engage- 
ment, he  returned  to  Germany.  At  twenty-five  (1710)  he 
was  made  chapel-master  to  the  elector  of  Hanover — after- 
wards King  George  I.  of  Bngland — and  given  a  salary  of 
$1500.  While  there  he  gained  in  grace  and  melody  from  as- 
sociation with  the  elegant  Italian  composer  Bteffani.  The 
elector  twice  gave  him  leave  to  visit  London,  On  his  second 
visit  (1712)  he  received  a  pension  of  $1000  from  Queen 
Anne,  and  nneeremonionsly  prolonged  his  absence  to  a 
permanent  residence.  In  1714  the  elector  ascended  the 
throne  of  Bngland,  and,  naturally  being  angry  with  Handel, 
forbade  him  the  oonrt.  But  London  was  full  of  Hinders 
music,  and  it  waa  not  easy  to  ignore  him.  He  wrote  hia 
Waltr  Untie  for  a  royal  featival  on  the  Thames,  and  it  so 
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ohMmed  the  king  that  ho  forgaT«  hia  truant  chapeUmaater 
tod  raised  his  pension  to  $2000.  For  a  few  years  he  lived 
nnder  the  roofs  of  Lord  Burlington  and  of  the  duke  of 
Chandoa,  eqjoying  the  patronage  of  the  nobles,  the  sooiety 
of  wits  and  poets,  and  a  quiet,  studious  life.  At  thirty-fire 
(1720)  he  was  appointed  director  of  the  Royal  Academy 
of  Mnsio  at  the  Haymarket  Theatre.  Then  commenced  a 
period  of  twenty  year*  in  which  he  passed  through  the  se- 
verest trials  of  party  warfare.  His  haughty,  irritable  manner 
soon  created  enemies  amongst  his  patrons  and  his  singers, 
who  formed  a  rival  opera-troupe,  in  which  Bononcini  and 
other  celebrated  composers  led  the  most  eminent  artists  of 
the  day.  He  poured  from  bis  fertile  brain  scores  of  medi- 
ocre Italian  operas,  generally  lacking  the  charming  quali- 
ties of  the  Italian  school,  which  just  then  were  the  demand 
of  the  times.  Some  of  these  works  had  a  short  run  on  the 
■tage,  but  most  of  them  fell  dead.  An  occasional  perform- 
ance of  an  oratorio  or  of  sacred  music  upon  the  organ  brought 
the  people  eagerly  about  him,  but  notwithstanding  this 
Itint  he  obstinately  eontinned  to  follow  opera,  the  success 
of  his  youth,  the  failure  of  his  vigorous  manhood.  He 
gradually  lost  his  noble  patrons,  social  position,  health, 
fortune,  passed  twice  through  bankruptcy,  and  finally  sank 
into  neglect,  almost  oblivion.  Not  till  he  was  fifty-five 
years  old  (1741)  did  Halndcl  give  himself  entirely  to  ora- 
torio, bis  true  work.  He  had  written  up  to  this  time  about 
100  large  works,  only  a  few  of  which  are  now  alive,  and 
he  wrote  afterwards  but  a  few,  each  of  which  is  now  a 
familiar  masterpiece.  Handel,  more  than  any  other  com- 
poser, was  made  of  sturdy  Saxon  strength,  for  which  only 
the  solemn,  grand  oratorio  was  a  complete  expression.  It 
is  therefore  equally  surprising  and  onfortunate  that  he 
passed  the  best  twenty  years  of  his  life  in  fruitless  effort* 
to  become  an  Italian.  The  people  of  Dublin,  for  whom  he 
wrote  his  greatest  work,  Th*  Mtm'ak,  were  the  first  to  be- 
lieve and  prove  the  full  height  of  his  genius.  By  this  and 
other  oratorios  he  suddenly  rose  to  the  pinnacle  of  fame,  and 
before  his  death  became  the  idol  of  the  English.  He  was 
stricken  blind  in  1751,  but  notwithstanding  thisoalamity 
bisclosingyears  were  prosperous  and  happy.  He  was  buried 
in  Westminster  Abbey  with  the  gisndat  ceremonies  that 
oonid  be  devised. 
HSnders  industry  was  extraordinary.     Alter  bis  first 

Sears  io  London  he  refused  to  1m  a  member  of  any  house- 
old,  eatabliehed  himself  in  his  own  rooms,  and  declined 
all  invitations.  The  time  not  used  in  his  theatrical  duties 
he  passed  in  writing  with  prodigious  rapidity  or  in  playing 
on  his  clavecin,  the  key  s  of  which  were  worn  out  like  spoons. 
He  wrote  Iiratl  in  twenty-seren  days.  He  associated  with 
only  three  friends — Smith,  his  copyist,  Qoupy,  a  painter, 
and  Hurter,  a  dyer.  It  is  believed  that  he  never  loved  a 
woman,  and  was  a  strict  celibate.  He  was  eoonomioal  in 
his  personal  expenses,  but  not  parsimonious.  There  is  no 
doubt  of  his  honesty.  The  ooncerts  given  him  during  the 
last  years  of  hia  life  enabled  him  to  pay  his  debts,  leave 
$6000  to  the  Foondling  Hospital  of  London,  and  S100,000 
to  his  poor  relativea  in  Qermany.  He  was  very  food  of 
pictures,  which  wore  his  only  interest  besides  masie.  He 
was  uncommonly  isolated  in  his  profession,  having  no  com- 
panionship with  musicians,  and  but  little  interest  in  their 
productions.  Excepting  a  smattering  of  Latin,  he  knew 
almost  nothing  but  music  and  the  Italian  language.  Even 
hia  long  residence  in  London  did  not  teach  him  good  Eng- 
lish. His  speech  was  a  strange  and  often  a  comical  mix- 
ture of  German  and  Italian  idioms.  Though  at  times 
haughty  and  irritable,  he  was  not  ill-natured  or  unkind, 
and  in  his  prosperous  days  ho  was  oven  a  genial  companion, 
whose  conversation  fiowed  freely,  in  form  grotesque,  but 
vigorous  with  good  sense  and  sparkling  with  humorous 
satire.  His  only  dissipation  was  an  occasional  excess  in 
wine.  His  figare  was  largo  and  imposing,  having  consid- 
erable emboDpoint,  which  made  his  walk  and  other  move- 
ments heavy  and  ungraceful.  His  constitution,  physical, 
mental,  and  moral,  must  have  been  of  the  strongest  type 
to  withstand  so  well  his  harassing  and  cxhaosting  life. 
His  massive  face  preserved  its  pleasant  expression  to  the 
last,  despite  his  outer  and  inner  wars.  His  violent  temper 
at  times  knew  no  restraint.  When  Cuxioni  once  refused 
to  sing  a  certain  song,  he  seised  her  by  the  arm  and  at- 
tempted to  throw  her  out  of  a  window.  The  orchestra  on 
one  occasion  took  their  places,  unconscious  that  their  in- 
stnimenta  wen  not  tuned;  they  commenced,  of  course, 
with  a  frightful  discord.  He  rushed  through  their  ranks, 
snatched  up  the  kettledrum  and  throw  it  at  the  head  of  the 
leader,  jumped  upon  the  stage,  losing  his  wig,  and  there, 
in  the  blase  of  the  footlights,  stamped  and  choked  with  rage 
till  the  prince  of  Wales  finally  calmed  him  to  his  senses. 

The  prominent  characteristics  of  Hindel's  music  are 
sublimity  and  strongth.  Around  these,  grouped  in  second- 
ary importance,  are  other  qualities  equally  precious.  He 
exoelled  all  other  composers  in  writing  ohoruaea,  in  which 


vigor  of  thought  and  clearness  of  form  unite  to  eanry  Hie 
interest  in  crescendo  through  the  moat  colossal  effects. 
Mosart  reverenced  HUndel,  and  declared  it  impossible  to 
increase  the  power  of  these  pieces.  Beethoven  bowed  before 
his  grandeur,  which  was  attained  by  means  he  considered 
marvellous  in  simplicity.  His  most  remarkable  works  are 
the  oratorios  TJie  litunak,  Judas  Mnecabmu,  Israel  tn  Egypt, 
and  Samson.  He  wrote  no  fewer  than  52  operas,  23  ora- 
torios, 22  compositions  for  the  ohuroh,  13  for  chamber- 
music,  and  3  collections  for  organ  and  piano — in  ill  113. 
This  amount  is  enormous  when  it  is  kn<nvn  that  most  of 
the  works  are  colossal  in  conception  and  proportion. 

C.  H.  Farrbah. 
Hand'icapping,  in  horse-racing,  yachting,  and  other 
sporting  contests,  is  the  attempt  to  place  all  compeliton 
upon  equal  terms.  Thus,  of  two  horses  the  one  which  has 
been  found  superior  is  made  to  carry  such  extra  weight  oa 
it  is  thought  will  give  his  competitor  a  fair  chance  of  win- 
ning the  raoe. 

Hand'Iey  (Qkorok)  was  b,  near  Sheffield,  England, 
Feb.  9,  1752;  emigrated  to  Savannah,  Qa.,  in  1775;  served 
actively  throughout  the  Revolutionary  war  as  an  officer  on 
the  side  of  the  colonies:  afterwards  held  many  publie 
offices;  was  governor  of  Georgia  in  1788,  and  collector  of 
the  port  of  Brunswick  1789-93.  D.  at  Bae's  Hill,  Oa., 
Sept.  17,  1793. 

HandsHkoro*,  post-r.  of  Harrison  co.,  Hiss.,  1  mile  N. 
of  the  Gulf  of  Mexico,  on  Bayou  Bernard,  near  its  eon- 
fluenoe  with  Biloxi  Bay,  and  within  1  mile  of  the  New 
Orleans  Mobile  and  Tsxas  R.  R.,  midway  between  New 
Orleans  and  Mobile  ;  lat.  30°  28'  25"  N.,  Ion.  89°  6'  13"  W. 
It  has  5  churebes,  6  schools,  1  printing,  1  book-bindery,  and 
1  job  office,  1  literary  society,  3  large  saw-mills,  3  planing- 
mills,  5  largo  stores,  1  machine-shop,  a  carriage-phop,  1  ship- 
yard, 1  newspaper,  etc.  It  is  a  watering-place.  ■  Exports 
about  100,000  pounds  of  wool  and  10,000,000  feet  of  lumber 
annually.     Pop.  459.     P,  K,  Maysrs,  Ed.  "Dbvockat," 

Hand,  Structure  of  the.  In  Mammals. — The  band 
(iiiaaiu)  in  mammals  is  the  foremost  extremity,  and  always 
present,  though  often  very  much  modified.  When  con- 
trasted with  the  foot  in  site,  there  is  much  variety.  The 
kangaroo  has  a  small  hand  and  a  large  foot.  In  the  mole 
there  is  a  broad  shovel-shaped  hand  and  a  delicate  foot.  The 
sloth  has  an  immensely  long  hand.  The  foot  of  the  beaver 
and  seal  is  much  larger  than  the  hand.  The  differaaccs 
between  the  hand  and  foot  usually  consist  in  greater  deli- 
cacy and  slonderness  of  the  fingers,  with  corresponding  re- 
finement of  function,  since  the  hand  has  the  more  to  do 
in  protection,  defence,  nourishment,  and  delicate  operations 
than  has  the  foot,  which  is  mainly  of  use  in  propelling  and 
maintaining  the  attitudes  of  the  body. 

The  hand  presents  the  carpus,  metacarpus,  and  phalanges 
for  study,  corresponding  in  general  plan  of  stmctura  to  the 
tarsus,  metatarsus,  and  phalanges  of  the  foot.  The  rela- 
tive dimensions  of  these  parts  vary  exceedingly.  The 
hoofed  animals,  the  elephant,  and  those  animals  which  use 
the  fore  legs  mainly  tor  support,  have  short  and  robust 
bones.  On  the  other  hand,  tne  bat  and  pterodactyl  have 
enormously  developed  fingers  to  support  the  web  which 
gives  them  the  wing.  Climbing  animals  have  the  whole 
hand  developed  into  slender  and  delicate  manipulating 
organs.  And  in  general,  animals  which  do  not  enjoy 
/reg  lateral  movements  of  the  fore  legs  have  small  and 
diminutively  modified  hands.  The  typical  idea  of  tha 
hand  is  so  nearly  the  same  with  the  foot  that  reference  is 
made  for  information  to  the  article  on  Foot,  Stbuctcbb 

or  THK, 

The  Suman  Hand. — The  human  hand  is  probably  the 
most  remarkable  organ,  not  vital,  in  the  whole  animal 
kingdom.  Its  mechanism  is  somewhat  complicated,  and 
quite  unlike  human  machinery,  and  its  sensitiveness,  sup- 
pleness, delicacy  of  movement,  and  beauty  of  form  are 
marvellous  in  the  range  of  animal  organisms.  "The  eon- 
summation  of  all  perfection  as  an  iustrnment,"  says  Sir 
Charles  Boll.  The  hand  bears  a  very  close  relation  in  jts 
plan  of  structure  to  the  foot,  or  is  the  analogue  of  the  foot. 
Thus,' the  foot  has  a  tarsus  of  seven  bones,  a  metatarsus  of 
five,  and  phalanges  numbering  fourteen.  The  hand  has  its 
carpus  of  eight  bones,  its  metacarpus  of  five  bones,  and 
fourteen  phalanges.  And  each  of  tnese  members  is  joined 
to  the  two  bones  of  the  limb  above  it.  The  ideal  structure 
of  the  hand  is  well  shown  by  the  diagram  devised  by  Dr. 
G.  M,  Humphry  of  Cambridge,  England,  and  the  exaot 
framework  of  the  hand  is  seen  in  the  cut  from  Holden's 
OHeolngy.  The  carpus  is  united  to  the  radios  and  nlna  by 
its  peculiar  articulations,  which  permit  the  motions  of  the 
hand  as  a  whole  in  all  directions,  and  almost  as  perfectly 
as  the  ball-and-socket  joint.  The  eight  bones  of  the  earpos 
are  arranged  in  two  more  or  less  complete  rows  running 
across  the  hand.     The  peculiar  arrangement  of  the  two 
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TOWS,  Bod  foar  legnients  in  each  row  as  represented  in  the 
eight  boD«,  is  designed  to  giro  flexibility,  suppleness,  and 

Fio.2. 


FIG.1. 


DQ 


Bones  of  the  Hand. 


Diagram  of  tlie  Human  Band. 

the  peculiar  strength  to  resist  violent  blows  which  the  hand 
must  80  often  reeeive.  The  long  metaoarpals,  Are  in  nnm- 
b«r,  give  the  back  and  palm  of  the  hand,  which  furnish  a 
broad  and  firm  surface  for  the  apposition  of  the  fingers  in 
grasping  anything  and  delicately  manipulating  minute  and 
multiform  objects.  The  slenderness  and  delicacy  of  the 
fingers  are  what  give  the  elegant  and  beautiful  proportions 
to  the  hand.  To  which,  if  we  add  the  extensive  mobility 
of  the  various  parts,  the  flexion,  extension,  pronation, 
supination,  adduction,  and  alxtuction  of  the  organ  and  its 
parts,  we  see  where  all  human  machinery  falls  far  short  of 
the  divine.  The  supination  and  pronation,  or  the  turning 
of  it  on  its  longitudinal  axis,  is  a  prominent  charaoteristie 
of  the  human  hand.  No  animal  equals  or  nearly  approaches 
man  in  this  respect.  And  the  muscles  which  enable  him  to 
point  with  tke  index-finger  are  supplied  to  man  alone,  thus 
indicating  a  superior  grade  of  Iwing  in  him,  as  this  more- 
ment  oould  only  be  required  for  higher  purposes  tlian  mere 
sense-gratifloation  or  means  of  gaining  a  subsistence  or 
■elfj>rotection. 

Why  arc  the  fingers  of  difierent  lengths?  Regarding  it 
in  a  typical  sense,  Prof.  Owen  says  it  is  in  obedience  to  the 
law  of  "  simplification  of  the  digits  "  (see  Foor,  Strbctcrb 
OP  the),  or  that  the  longest  digit  is  the  most  permanent  one, 
and  the  shortest  the  first  to  disappear.  Thus,  the  thumb 
[pollcx),  or  first  digit,  is  the  shortest,  the  fourth  finger,  or 
fifth  digit,  the  second  in  length,  the  second  digit  the  next, 
the  fourth  next,  and  the  third  digit,  or  second  finger,  the 
longest  of  all.  Another  reason  of  the  unequal  lengths  of 
the  fingers  is  shown  by  placing  a  small  rod — say,  a  Faber's 
lead-pencil — across  the  palm  of  the  hand,  and  bending  the 
fingers'  ends  down  open  it.  In  this  experiment  we  shall 
see  that  all  the  tips  of  the  fingers  reach  the  pencil  at  the 
same  instant  and  press  upon  it  with  nearly  equal  force. 
This  shows  us  that  the  lengths  of  the  digits  and  the  mus- 
cles controlling  them  are  so  arranged  as  to  make  the  huid 
most  elfeotive  in  grasping  even  small  objects. 

Each  hand  with  its  fingers  is  moved  directly  by  thirty- 
one  pairs  of  muscles,  which  are  located  between  the  elbow- 
joint  and  the  tips  of  the  fingers.  They  vary  in  length  from 
about  18  inches  to  1  inch  in  length,  and  many  of  them  are 
provided  with  very  long  tendons.  Those  of  peculiar  in- 
terest are  the  two  used  in  flexing  the  fingers.  These  have 
their  origin  near  to  the  elbow-joint,  their  fleshy  portions 
lie  one  above  the  other  in  the  fore  arm,  and  their  tendons 
are  attached  to  the  inner  surface  of  the  base  of  a  part  of 
the  phalanges.  The  most  superficial  one  sends  its  tendons 
to  the  second  phalanx  of  the  first,  second,  third,  and  fourth 
digits,  and  the  other  (deepest  one)  sends  corresponding 
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tendons  to  the  last  phalanx  of  the  same  digits.     But  in 
order  to  secure  slenderness  and  delicacy  to  the  fingers,  with 
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strength  also,  a  peculiar  mechanical  arrangement  is  devised. 
The  tendon  supplying  the  second  phalanges  is  split  just 
above  its  point  of  attachment,  bo  as  to  allow  the  tendon 
sent  to  the  third  phalanx  not  only  perfect  facility  of  mo- 
tion, but  also  to  supply  the  plaee  of  ligaments  to  keep  it  in 
place  as  it  panes  by  the  joint.  Thus,  both  of  these  sets  of 
tendons  can  act  singly  or  conjointly ;  and  not  only  does 
each  set  act  by  itself,  but  each  division  of  the  mnsole  may 
act  on  its  own  finger  if  the  will  only  so  directs.  The  rela- 
tive lengths  of  the  fingers  of  man  and  the  gorilla  are  shown 
in  Fig.  3. 

Another  interesting  point  in  the  muscles  of  the  hand  is, 
that  the  thumb  and  little  finger  are  the  most  abundantly 
supplied  with  muscles,  and  hence  muscular  power.  This 
is  so  arranged  in  order  that  the  hand  may  more  firmly 
grasp  any  object,  and  bo  especially  efficient  in  the  acts  of 
pronation  and  supination ;  and  peculiar  care  is  always  ex- 
ercised by  the  surgeon  in  treating  a  mntilated  hand  to  save, 
if  possible,  one  or  both  of  the  extreme  digits,  as  they  are 
of  much  mora  niative  importanoe  in  manipulation  than  are 
the  other  digits. 

The  sensitiveness  of  the  skin  of  the  hand  to  external  im- 
pressions is  one  of  the  most  important  characteristics  of  this 
organ.  This  property  resides  in  minute  elevations  of  the 
skin,  called  pnpillm.  These  measure  from  the  li^th  to  the 
j^ljth  of  an  inch  in  height,  and  contain  always  a  lymphatic, 
blood-vessels,  and  nerves.  They  are  the  most  numerous  on 
the  palm  of  the  hand  and  at  the  tips  of  the  fingers,  rather 
than  at  the  other  joints.  Thus,  on  a  square  line  of  the 
palmar  surface  of  the  tip  of  the  last  joint  of  the  fore  finger 
are  108  papilleo ;  on  the  second  joint,  same  space,  40 ;  and 
on  the  first  phalanx,  1ft.  It  has  been  assumed  that  each 
nerve-fibro  ends  in  a  pencil  of  delicate  filaments  which 
gives  sensibility  over  a  oiraular  or  oval  area  of  the  hand 
covering  {{gth  of  a  square  incli ;  and  on  many  of  the  ter- 
minal nerve-fibres  of  the  hand  and  foot,  in  addition  to  the 
simple  filaments,  thera  ara  minute  oval  bodies  found  some- 
what sparsely,  and  very  small,  called  "  Pacinian  bodies," 
which  doubtless  aid  the  sense  of  touch.  The  theory  of 
touch  is  that  pressure  gives  the  sensation.  But  if  this  be 
the  ease,  why  does  tickling  with  a  feather  or  a  apeok  in  the 
eye  produce  so  marked  an  impression  ?  The  sense  of  touch 
is  more  improvable  by  education  than  any  other  of  the 
senses.  This  is  well  seen  in  blind  people,  who  use  their 
fingers  as  eyes  with  great  delicacy  of  perception;  the  Ben- 
galese  throwsters  are  able  to  detect  by  touch  twenty  degrees 
of  fineness  in  the  fibres  of  the  coooon.    Edward  Uitchcock. 

Hand  Tree  [Sp.  manitci],  the  Cheiro9temon  platano\d«»t 
a  tree  of  Central  America,  rarely  found  in  Mexico,  when 
it  was  anciently  worshipped.  It  is  one  of  the  order  Ster- 
culiacese.  It  resembles  tue  plane  and  buttonwood  tree  in 
appearance.  Its  fiower  has  no  corolla,  but  its  large  calyx 
has  fire  curved  anthers,  bearing  some  resemblance  to  a 
hand,  whence  the  name. 

Han'dy^  tp.  of  Livingston  oo.,  Mich.,  traversed  by  the 
Detroit  Lansing  and  Lake  Michigan  R.  R.     Pop.  1300. 

Ha'ney,  tp.  of  Crawford  eo..  Wis.    Pop.  489. 

H8ng«Chow«Foo,  city  of  China,  the  capital  of  the 
province  of  Che-Kiang,  on  the  Tsien-Tang-Kiang,  20  miles 
I^om  its  mouth  in  the  bay  of  Ilang-Chow-Foo,  at  the  be- 
ginning of  the  Great  Canal.  It  is  one  of  the  largest,  most 
important,  and  most  elegant  cities  of  China,  built  in  the 
true  Chinese  style,  with  narrow  streets  and  only  one-story 
houses,  but  with  many  rich  and  magnifioent  temples  and 
other  public  buildings.  Its  manufactures  of  silks  and  satins 
are  very  celebrated,  and  its  trade  extensive.  Its  popula- 
tion is  estimated  at  800,000. 

Hanfing.  Bee  Capital  Pcnisbmemt,  Ezbci-tioit, 
Gallows. 

Hanging  Gardens  of  Babylon,  one  of  the  Seven 
Wonders  of  the  World  (according  to  an  ancient  estimate), 
consisting  of  a  succession  of  terraces  supported  by  columns, 
and  c6ntaining  an  area  of  about  four  acres,  covered  with 
groves,  gardens,  and  fountains,  and  having  a  great  reser- 
voir at  the  top,  supplied  with  water  from  the  Euphrates. 
The  mound  El  Kasr  in  the  ruins  of  Babylon  is  thought  to 
represent  them.  The  hanging  gardens  were  ascribed  vari- 
ously to  Nebuchadneitar,  Semiramis,  and  others. 

Hanging  Grore,  tp,  of  Jasper  eo.,  Ind.    Pop.  393. 

Han-Keoo,  or  Han>Kow,  city  of  China,  the  cap- 
ital of  the  province  of  Hoopc,  in  the  centre  of  China  proper, 
at  the  confluence  of  the  Ilan  and  the  Yang-tze-Kiang, 
which  here  is  navigable  for  large  vessels.  It  has  recently 
been  opened  to  foreigners,  and  seems  destined  to  become 
one  of  the  great  commercial  centres  of  the  world.  Properly, 
it  consists  of  several  cities.  Han-Yong  and  Woo-Chang,  on 
opposite  sides  of  the  Han  River.    Pop.  estimated  at  800,000. 

Han'ley,  town  of  England,  in  the  co.  of  Stafford,  in  the 
district  called  "  The  Potteries,"  forms,  together  with  Sbel- 
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too,  one  town,  and  haa  39,942  inhsbiUnti,  wbo  are  moitly 
ongnged  in  the  manufaoture  of  earthenware  and  china. 

Han'na,  tp.  of  Henry  co.,  111.    Pop.  964. 

Hanna,  tp.  of  La  Porte  oo.,  Ind.    Pop.  486. 

Han'nah  (JoHif ),  D.  D.,  b.  in  Lineoln,  England,  Nor.  30, 
1792;  joined  the  Wealeyan  conference  in  1814,  and  became 
theological  professor  in  Didabnry  College  in  1842.  He 
was  president  of  the  Weelejan  conference  in  1842  and  18il. 
He  twice  represented  the  Weslejan  Church  before  the 
Oeneral  Conference  of  the  American  Methodist  Episcopal 
Charch,  and  d.  at  Didsbnr;  Dec.  29,  1867. 

Haa'aahsTille,  tp.  of  Tucker  oo.,  W.  Va.    Pop.  433. 

Han'nibalt  cit;  of  Marion  co..  Ho.,  on  the  W.  bank 
of  the  Mississippi  River,  150  miles  above  St.  Louis  (by 
river],  on  the  lines  of  the  Hannibal  and  St.  Joseph,  the 
Missouri  Kantas  and  Texas,  the  Toledo  Wabash  and 
Western,  and  the  Mississippi  Valley  and  Western  R.  Rs. 
It  has  15  churches,  I  college,  7  public  and  several  private 
schools,  1  daily  and  2  weekly  newspapers,  4  banks,  I  iron- 
foundry  with  machine-shops,  extensive  car-works,  about 
300  businen  establishments  of  all  kinds,  and  a  paid  steam 
fire  department  The  extensive  machine-shops  and  general 
offices  of  the  Hannibal  and  St.  Joseph  R.  R.  are  located 
here,  and  the  Toledo  Wabash  and  Western  R.  R.  crosses 
the  Mississippi  River  at  this  point  upon  a  splendid  iron 
bridge  built  in  1872.  It  has  a  very  large  lumber-trade  with 
Missouri,  Kansas,  and  Texas,  the  annual  sales  of  this 
article  reaching  about  150,000,000  feet.  The  city  is  hand- 
somely located  and  substantially  built,  with  many  fine  resi- 
dences upon  the  aurroanding  hills.     Pop.  10,125. 

J.  R.  WiMCBELi,,  Kd.  "Dailt  Coorisr." 

Hannibal)  post-v.  and  tp.  of  Oswego  oo.,  N.  Y.,  11 
miles  8.  of  Oswego,  on  the  Lake  Ontario  Shore  R.  R.  It 
has  3  churches,  a  graded  school,  a  weekly  newspaper,  1 
stave  and  2  barrel  Stories,  miils,  tanneries,  and  6  stores. 
Pop.  454 ;  of  tp.  3234.     A.  N.  Braot,  Ed.  "  Reveillb." 

Hannibal)  one  of  the  greatest  generals  and  one  of  the 
most  interesting  characters  of  antiquity,  was  b.  at  Carthage 
247  B.  c.  Carthage  was  at  that  time  the  largest  and  most 
opulent  city  on  the  Mediterranean.  It  bad  about  700,000 
inhabitants,  large  dependencies  in  Africa,  Sicily,  Sardinia, 
Corsica,  and  Spain,  and  it  could  boost  of  an  enterprise 
which  never  had  been  equalled  ;  it  worked  the  silver-mines 
of  Spain  and  the  tin-mines  of  Britain:  it  sent  its  vessels 
into  the  Baltic  and  its  caravans  to  the  Nile  and  the  Niger. 
But  it  was  only  a  commercial  community.  With  the  ex- 
ception of  a  few  inscriptions  and  a  number  of  coins,  the 
only  monument  it  haa  left  of  itself  is  the  name  of  Uainni- 
bal,  and  his  history  has  been  written  by  foreigners.  The 
principal  source  is  Polyblus,  who  travelled  over  the  route 
Hannibal  had  taken  from  Spain  to  Italy,  and  who  oon- 
versed  in  Italy  with  many  who  had  been  eye-witnesses  to 
his  exploits.  The  next  in  importance  is  Livy;  Plutarch 
and  Cornelius  Nepos  have  also  interest.  The  first  encounter 
between  Rome  and  Carthage  took  place  in  Sicily.  Both 
wished  to  come  into  solo  possession  of  this  beautiful  island 
.—the  one  for  the  sake  of  power,  the  other  for  the  sake  of 
gain.  Bntafteraprotracteacontest(thefirst  Pnnio  war, 264— 
241)  Carthage  had  to  suo  for  peace  and  give  up  all  its  pos- 
sessions in  the  islands  of  the  Mediterranean.  Hamilcar 
Barca,  the  father  of  Hannibal,  who  had  fought  with  great 
success  against  the  Romans,  and  who  at  once  saw  bis  own 
fame  dcatroved  and  an  enormous  loss  inflicted  on  his  native 
oity  by  the  disaster  of  Hanno  at  the  Agates  Isles,  made 
hia  eon  awear  on  the  altar  eternal  hatred  to  Rome ;  and 
the  fulfilment  of  this  oath  became  the  object  of  Hannibal's 
life.  He  had  only  one  passion — hatred  to  Rome ;  and  all  the 
glowing  enthusiasm  of  his  soul,  all  the  great  virtues  of  his 
character,  all  the  wonderful  fertility  of  his  mind,  were  eon- 
cen  tratod  in  this  hatred.  He  grew  up  in  his  father's  camp  in 
Spain,  but  when  Hamilcar  died  (in  229)  ho  returned  to  Car- 
thage, where  be  lived  for  four  years.  In  224  he  returned  to  the 
army,  and  by  Hasdrubal,  bis  brother-in-law,  was  appointed 
oommander  of  the  cavalry.  In  221,  Hasdrubal  was  killed, 
and  by  acclamation  the  army  chose  the  young  Hannibal 
for  its  commander-in-chief.  He  accepted,  and,  feeling 
himself  strong  enough  to  act  without  the  sanction  of  his 
government,  he  immediately  turned  the  war  from  a  war  for 
gain  into  a  war  of  hatred — from  a  war  against  Spain  into 
a  war  against  Rome.  Sagunlum  was  in  alliance  with 
Rome.  With  an  army  of  K'>0,000  men  Hannibal  laid  siege 
to  it,  and  after  a  desperate  resistance  of  eight  months  it 
was  taken  and  rased.  Rome  demanded  the  surrender  of 
the  young  general,  and  when  the  Carthaginian  govern- 
ment hesitated  and  sought  evasions,  probably  on  account 
of  the  army,  war  was  declared  (the  second  Pnnio  war, 
219-201).  • 

It  was  the  plan  of  the  Roman  generals  to  carry  on  the 
war  in  Spain,  and  P.  Cornelius  Soipio  the  Elder  was  oo  the 


way  thither  with  an  army.  Bat  Haonib*!  wiibad  to  itrilM 
a  deadly  blow,  and  he  thought  that  Bom*  would  be  moob 
Btronger  in  Spain  than  in  Italy,  partly  beeaiua  it*  Italian 
alliea  would  ding  more  oloaely  to  it  on  a  foreign  soil,  partly 
beoauae  the  least  reverse  of  fortune  would  give  his  own 
Spanish  allies  a  ehance  of  choice.  He  immediately  broko 
up  with  his  army,  crossed  the  Pyrenees,  the  Rhone,  and  tba 
Alps,  and  stood,  after  a  march  of  five  months,  in  the  middle 
of  Nov.,  218,  on  the  plains  of  Lombardy,  at  the  Tieinua.  It 
is  uncertain  at  which  point  he  crossed  the  Alps,  but  Polyb- 
ius,  who  had  seen  the  Alps  himaolf,  and  who  knew  some- 
thing about  what  it  means  to  move  an  army,  has  a  juat  ap- 
fireeiation  of  the  tremendous  magnitude  of  the  undertak- 
ng,  and  gives  a  short  but  impressive  deaeription  of  the 
diOculties  which  Hannibal  met  with,  and  ^a  ingenuity 
with  which  he  enoountered  them.  The  crossing  took  fifteen 
days — the  asoent  nine,  the  descent  three,  and  three  were 
spent  on  the  top  in  making  some  passages  of  the  descent 
practicable.  The  army  numbered  i0,000  foot,  9000  horse, 
and  37  elephants  when  it  encamped  at  the  northern  foot 
of  the  Alps ;  20,000  foot,  6000  horse,  and  1  elephant  when 
it  reached  the  southern.  Here  stood  Scipio,  wbo  waited 
for  them.  He  was  defeated,  however,  in  the  battle  of  the 
Ticinos,  chiefly  by  the  superiority  of  the  Nnmtdian  cavalry, 
and  shortly  after  Sempronius  was  totally  rooted  in  the  bat- 
tle of  the  Trebia ;  thns  the  first  year  of  the  campaign  ended. 
Next  year  (217)  two  new  Roman  armies  under  the  two  con- 
suls, Servilius  and  Flaminius,  stood  ready  to  take  up  the 
contest  with  the  invader;  but  Hannibal,  aftor  a  long  and 
perilous  march  through  the  marshy  regions  of  the  Upper 
Amo,  suooeeded  in  bringing  the  army  of  Flaminius  in  such 
a  position  between  Cortona  and  Lake  Tbraeymenus  that 
he  could  attack  it  at  once  in  the  front  and  in  the  rear.  The 
victory  was  oomplete ;  half  of  the  Roman  army  perished, 
and  the  rest  were  taken  prisoners;  even  a  part  of  Ber- 
vilins's  army,  which  was  sent  to  the  support  of  Flaminius, 
was  IobL  In  this  emergency  Rome  proclaimed  Q.  Fabius 
Haximus  dictator,  and  the  manner  in  which  this  prudent 
and  aagaoiotts  man  carried  on  the  war  contributed  very 
much  to  save  the  republic.  He  never  gave  battle,  but  he 
followed  Hannibal  from  place  to  place  like  his  shadow,  and 
thns  he  at  once  procured  time  for  Rome  to  complete  it! 
fortifications  and  armament,  and  deterred  its  allies  from 
deserting  it.  Onoe  he  even  aucoeeded  in  surrounding  the 
enemy  at  Callieula  in  Campania,  but  in  the  night  Hannibal 
let  loose  on  the  enemy  2000  oxen  with  bundles  of  burning 
hay  tied  to  their  horns,  and  in  the  consternation  and  be- 
wilderment thus  caused  he  escaped.  In  Rome,  however, 
this  manner  of  carrying  on  the  war  was  not  much  apprB> 
elated.  Fabius  receiv^  the  aumame  Cunetator,  and  the 
two  consuls  of  the  next  year  (216),  C.  Terentius  Varro 
and  L.  .£milius  Paulus,  felt  themselves  obliged  to  give  bat- 
tle. They  commanded  an  army  of  80,000  men,  while  that 
of  the  enemy  numbered  hardly  50,000,  and  in  courage,  for- 
titude, and  military  training  the  Roman  soldiers  were 
second  to  none.  But  the  talents  of  the  respective  com- 
manders were  so  unequal  that  in  the  battle  of  Cannie,  Han- 
nibal not  only  won  a  decided  victory,  but  completely  de- 
atroyed  the  Roman  army ;  between  40,000  and  50,000  men 
were  killed,  and  the  rest  were  scattered.  This  battle  was 
his  greatest  exploit,  and  it  became  the  turning-point  of  hi* 
fortune. 

All  people,  statesmen  as  well  as  generals,  have  wondered 
at  the  manner  in  which  Hannibal  used  this  victory.  MThy 
did  be  not  march  upon  Rome?  Why  did  he  go  to  Capua? 
But  Hannibal  was  not  a  hero ;  he  was  only  a  calculator.  Hi* 
genius  was  far-sightedness,  his  talent  was  shrewdness.  As 
far  as  his  calculation  reached  his  courage  and  ingenuity 
were  inexhaustible,  but  at  the  point  where  the  calculation 
stopped  the  whole  man  stopped.  He  saw  that  Rome  would 
be  weaker  in  Italy  than  in  Spain,  and  he  orosacd  the  Alps  in 
order  to  make  the  war  in  Italy.  He  saw  that  Rome  would 
fall  when  all  its  allies  deserted  It,  and  with  a  shrewdness 
which  is  so  much  the  more  admirable  as  it  was  not  mixed 
up  with  falsehood  he  alienated  one  after  the  other  of  the 
allies.  But  he  could  not  see — nay,  he  could  not  even  un- 
derstand—that Rome  could  be  taken  in  any  other  way — 
for  instance,  by  attacking  it  in  a  moment  of  panic — and 
instead  of  marching  directly  on  its  gates  after  the  battle 
of  CannsB,  ho  went  into  wintor-quartcra  in  Capua.  New 
elements  came  into  play  which  were  far  beyond  any  cal- 
culation. His  soldiers  grew  tired  of  the  war,  and  during 
a  few  montha'  rest  in  Capua  they  lost  their  discipline.  Re- 
verses followed — not  many  nor  great,  but  still  reverses. 
He  lost  Capua  (212),  Tarentum  (210),  etc.  The  mere  eir- 
rumatance  that  the  campaign  had  lasted  three  yeara,  and 
Rome  waa  still  unconquered,  made  the  allies  very  cautions, 
and  the  only  moment  in  which  they  perhaps  could  have 
been  gathered  in  a  siege  around  Rome  waa  neglected. 
Fnrt  hennore,  when  he  asked  for  reinforoements  from  home, 
a  cold  answer  waa  returned,  for  hia  oountrymen  conld  not 
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aBdentaod  how  he  sodM  need  TeinforaemenU  after  raeh 
Tiatoriea ;  and  when  at  laat  his  brother  Hasdnibal  was  sent 
with  an  army  to  his  rapport,  this  army  was  surprised,  de- 
feated, and  destroyed  on  the  Metaurus  (207).  Thus,  while 
we  begin  to  read  his  history  with  admiration  for  the  young 
hero  who  is  going  to  eonquer  Rome,  we  finish  it  with  ad- 
miration for  the  old  oaleulator  whom  Rome  could  not  oon- 
qner.  For  the  most  striking  proof  of  the  talent  of  the 
man  is  the  eircamstanoe  that  he  maintained  himself  in 
Italy  for  sixteen  years.  In  203  he  was  recalled.  Soipio 
had  landed  in  Africa,  Masinissa,  king  of  Nnmidia,  had  al- 
lied himself  with  Rome,  and  the  situation  of  Carthage  was 
I  eztranely  haiardoas.  In  a  short  time  Hannibal  organised 
!  a  new  army  and  defeated  Masinissa,  but  he  saw  the  danger 
of  eneoontering  Seipio  with  his  young,  inexperienced  force, 
and  tried  to  aroid  him.  Pressed,  however,  Dy  his  country- 
I  men,  he  had  to  give  battle,  and  was  defeated  at  Zama  (202). 
Peace  was  now  necessary,  and  although  the  Roman  de- 
mands were  heavy  and  homilialing,  Carthage  had  to  sub- 
mit. But  Hannibal  did  not  give  op  the  aim  of  his  life. 
As  the  chief  magistrate  of  his  native  city  he  commenced  a 
thorough  restoration  of  its  corrupted  and  depraved  society. 
With  unrelenting  vigor  he  pursued  the  shameless  ringlead- 
ers who  monopolized  the  offices  in  order  to  embcxzle  the 
TOTennes,  and  soon  Carthage  was  rising  once  more.  But 
the  diplomatic  negotiations  which  ho  carried  on  with  An- 
tiochus  the  Oreat,  king  of  Syria,  gave  Rome  an  opportu- 
nity of  interfering.  It  demanded  his  surrender,  and  the 
•nmity  which  his  reforms  had  created  against  him  in  Car- 
thage was  so  great  that  he  had  to  See.  Thus  baffled  a 
second  time  in  his  plans  against  Rome,  he  found  a  new 
chance  to  try  his  fortune.  A  combined  action  of  Car- 
thage and  Syria,  which  might  have  been  the  ruin  of  Rome, 
he  could  not  bring  about,  but  he  succeeded  in  insti- 
gating Antiochus  to  begin  the  war  alone.  Antiochus  was 
defeated,  however,  and  the  Romans  demanded  the  surren- 
der of  Hannibal.  Hannibal  fled,  and  was  received  by 
Prusias,  king  of  Bithynia.  Shortly  after  Bithynia  began 
war  against  Rome.  Bat  Prusias  was  defeated,  and  the 
Romans  again  demanded  the  surrender  of  Hannibal.  There 
was  now  not  one  more  point  along  the  whole  horison  from 
which  an  operation  against  Rome  could  be  started  with 
any  prospect  of  success.  Hannibal  gave  np ;  he  opened 
the  bead  on  his  ring  and  swallowed  the  poison  it  contained 
(183  B.  c).  Clehems  Petbkseh. 

Han'nOy  the  name  of  many  historic  Carthaginians, 
among  whom  the  following  are  especially  noteworthy: 
Haxno,  a  navigator  who  (probably  in  a70  b.  c.)  set  sail 
with  sixty  ships  and  a  large  number  of  intended  colonists, 
and  coasted  southward  along  the  shores  of  the  African 
continent,  founding  several  towns  on  the  way.  On  his  re- 
turn he  set  up  in  a  temple  a  tablet  containing  an  account 
of  his  voyage.  Of  this  tablet  a  Greek  version,  the  Ptri- 
plnt,  if  still  extant. — Haxko  thb  Great,  in  the  third  cen- 
tury B.  c,  was  the  leader  ot  the  aristocratic  party  and  the 
chief  opponent  of  Hamilcar  Barea  and  of  HannibiU  his 
■on.  Hanno  was  himself  an  able  general. 
HannoB,  tp.  of  Mason  oo.,  West  Vo.  Pop.  1551. 
Han'over^  formerly  an  independent  kingdom,  since 
186S  a  province  of  Prussia,  bounded  N.  by  the  German 
Ocean  and  the  Elbe,  E.  by  Mecklenburg  and  Prussian 
Saxony,  S.  by  Hesse-Cassel  and  Westphalia,  and  W.  by 
the  Netherlands.  Its  area  is  14.672  square  miles.  Pop. 
1,963,518,  of  which  1,713,711  are  Protestants,  233,809  Cath- 
olics, and  12,799  Jews,  and  distributed  as  follows : 
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2.100 
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Hanover- 

104.243 
20,801 
14,411 
8,269 
28.808 
4,712 
9,0S2 
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Lflneburg... 

Stade.....:. 

Osnabrdck 

Aurich _.. 

aausthal 

LOneburg... 

Stade  

OitnsbrOck 

Aurich 

Clausthal 

With  exception  of  the  inhabitants  of  the  districts  bordering 
on  the  German  Ocean  and  the  Netherlands,  who  are  of 
Frisian  descent,  the  Hanoverians  are  Saxons.  The  lower 
elasses  speak  Platt-Deutsch  ( Low  Gorman),  and  in  the  dis- 
triets  Iwrdering  on  the  Netherlands,  Dutch  and  Frisian. 
The  southern  part  of  Hanover  is  covered  with  hill!<  and 
low  mountains,  branches  of  the  Harts,  which  hero  seldom 
rise  to  the  height  of  3000  feet.  They  are  covered  with 
dense  forests,  and  are  very  rich  in  minerals — gold,  silver, 
lead,  iron,  coal,  and  salt.  In  1860,  191  coal-mines  were 
worked,  employing  6463  men,  and  124  iron-mines,  and 
the  works  are  steadily  increasing.  In  1853  the  produce 
of  the  ooaUmines  was  1,750,000  cwt;  in  1860  it  was 
6,550,000  owt.  The  produce  of  the  salt-works  in  1849  was 
517,300  owt. :  in  1860,  719,831  cwt.  The  northern  part  of 
the  eoantiy  is  a  low  plain.     The  basins  of  the  rivers  Elbe, 


Weser  (with  its  affluent  Leine),  and  Ems,  all  of  which  run 
to  the  German  Ocean,  are  fertile,  and  the  soil  is  well  suited 
to  agriculture.  Rye  and  flax  are  grown  in  great  quantities. 
In  1861  the  products  of  the  Hanoverian  linen  manufactures 
were  14,410,010  yards,  worth  1,419,442  tbalers.  Along 
the  German  Ocean  are  extensive  marshes  and  peat-moors. 
Wherever  these  marshes  have  been  well  drained,  they  af- 
ford excellent  pasturage,  and  the  trade  in  cattle  is  con- 
siderable; in  1860,  52,954  oxen  were  exported.  A  largo 
portion  of  Central  Hanover  is  occupied  ny  the  Lilneburg 
Heath,  a  sandy  and  unproductive  tract,  with  no  other  re- 
sources than  the  rearing  of  sheep  and  bees,  which  latter 
forms  an  important  industry. 

The  territory  which  forms  the  present  province  of  Han- 
over belonged  from  ancient  times  to  the  family  of  Bmns- 
wick-LUneburg,  though  it  at  some  times  was  divided  up 
very  much  between  the  different  lines  of  the  family.  In 
1692  it  was  made  an  electorate,  and  when  in  1714  its  elec- 
tor, George  Lewis,  came  to  the  English  throne,  it  began 
to  play  quite  a  conspicuous  part  in  the  history  of  Europe. 
In  1814  it  was  made  a  kingdom  by  the  Congress  of  Vienna, 
and  in  1837,  at  the  death  of  William  IV.,  it  fell  to  Ernest 
August,  duke  of  Cumberland,  as  the  Salic  law,  which  ex- 
cludes heirs  female,  prevented  Queen  Victoria  from  in- 
heriting it.  In  1866  it  was  conquered  by  Prussia,  and 
incorporated  by  that  kingdom  as  a  province. 

Hanover^  capital  of  the  Prussian  province  of  Han- 
over, contains,  together  with  the  suburb  Linden,  104,234 
inhabitants.  The  Ihme,  a  tributary  of  the  Leine,  separates 
Linden,  which  has  16,617  inhabitants,  from  the  city  pro- 
per. The  old  city,  irregular  and  partly  old-fashioned,  is 
surrounded  to  the  N.  and  E.  by  new  and  elegant  quarters 
which  have  arisen  since  1840,  and,  steadily  increasing, 
group  themselves  around  the  railway  station.  Magnifi- 
cent promenades,  due  to  the  sovereign,  who  formerly  re- 
sided here,  extend  to  the  N.  W.  of  the  city,  and  to  the 
N.,  E.,  and  S.  a  large  forest,  the  Eileriede,  surrounds  it  in 
a  semicircle.  The  new  quarters,  of  which  Georg  stroet, 
Theatro  street,  Schiller  street,  DSpAt  street,  and  King 
street  are  especially  noticeable,  are  distinguished  by  the 
original  architeoture  of  many  of  their  buildings.  The 
materials  are  brick;  the  style  is  consistent,  grave,  and 
dignified.  A  row  of  interesting  villas  in  pure  Pompeian 
style  has  recently  arisen  on  the  Sohifigraben,  parallel 
with  King  street.  The  most  remarkable  public  places  are 
— the  Bahnhofsplats,  surrounded  with  large  hotels,  and 
containing  the  equestrian  statu*  of  King  Ernst  August, 
10  m.  high,  cast  in  bronse  after  a  model  by  Wolff,  and 
raised  on  a  pedestal  of  granite ;  the  Theatre  Plats,  in  the 
oentre  of  which  stands  Qtt  theatre,  one  of  the  largest  and 
most  beautiful  in  Germany,  oontaining  seats  for  1800  per- 
sons, and  built  1845-52  by  Laves ;  the  Georgs  Plats,  with 
the  statue  of  Schiller  by  Engelbardt ;  the  Markt,  in  the 
centre  of  the  old  city ;  and  the  Waterloo  Plats,  a  parade- 
ground,  with  the  Waterloo  column,  46  m.  high.  Xtie  most 
remarkable  buildings  are — the  Museum,  in  Sophie  street, 
finished  in  the  round  stylo  by  Hase  in  1856,  and  contain- 
ing collections  of  art,  history, "and  natural  science;  the 
Polytechnic  School,  in  Georg  street ;  the  Lyceum,  on 
Georgs  Plats;  the  former  town-house,  in  the  market-place, 
a  Gothic  structure  of  the  middle  of  the  fifteenth  century ; 
the  royal  palace,  an  extensive  building  of  the  eighteenth 
century,  situated  on  the  Leine,  and  oontaining  a  chapel 
with  a  celebrated  altar-piece  by  Lucas  Cranach.  The 
palace  overlooks  the  Waterloo  Plati,  containing  large  bar- 
racks and  a  fine  arsenal.  On  going  from  the  palace  to  the 
Waterloo  Plats,  the  statue  of  Gen.  Count  von  Alten,  who 
commanded  the  Hanoverians  at  Waterloo,  stands  to  the 
right,  and  behind  it  the  library  building  arises,  containing 
170,000  volumes  and  3000  MSS.,  among  which  are  the  lit- 
erary bequests  of  Leibnitz.  A  monument  to  Leibnitz,  con- 
sisting of  a  circular  temple  containing  his  bust,  stands  on 
a  hill  near  the  library,  on  the  Waterloo  Plats.  The  most 
remarkable  ohnrohes  are — the  Market  chureh,  of  the  four- 
teenth century,  restored  in  1855,  with  a  quadrangular  tower  _ 
90  m.  high,  and  containing  some  beautiful  glass-pnintings 
and  an  altar  carved  in  oak  wood;  Christ  church,  built  of 
brick  and  finished  in  1864  by  Hase,  also  containing  fine 
glass-paintings.  Hanover  has  not  many  churehes,  and, 
with  exception  of  the  above  mentioned,  they  are  nnt  beauti- 
ful. In  the  vicinity  of  Hanover  stands  the  palace,  Her- 
renhausen.  It  is  situated  in  an  extensive  park  laid  out  in 
French  style  by  Le  NAtre,  and  containing  a  fountain  more 
than  35  m.  high  and  fine  hothouses.  Connected  with  the 
palace  is  an  art-gallery  with  a  collection  of  antique  and 
modern  sculptures.  An  avenue  of  linden  trees,  one  of  the 
most  beautiful  avenues  which  exist,  two  kilometres  long, 
36  mitres  broad,  planted  with  four  rows  of  old  trees  and 
provided  with  excellent  drives,  rides,  and  pathways, 
stretches  from  Hanover  to  Horrenhausen,  and  is  on  both 
sides  surrounded  with  magnificent  promenades,  which  on 
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the  westerD  aide  extend  to  Oeorgs  Park.  To  the  E.  of  the 
arenue  the  ooloasal  Welfenschloas  arises,  in  the  round  st;le, 
with  five  towers;  the  interior,  however,  has  remained  un- 
flaiahed  tinoe  the  annexation  to  Prussia.  The  Eilenriede 
oontains  a  loologioal  garden,  with  many  tasteful  buildings. 

Hanover  is  first  mentioned  in  historj  in  1163,  It  was  at 
that  time  the  residence  of  Uenr;  the  Lion,  and  with  a  few 
interraptions  it  remained  in  the  possession  of  the  Ouelphs 
up  to  the  present  century.  In  1481  it  entered  the  Hanseatio 
League,  and  soon  its  commerce  and  wealth  arose  consider- 
ably. It  Buffered,  however,  very  muoh  from  internal  dis- 
tarbanoes,  brought  on  by  the  introduction  of  the  Reforma- 
tion. In  1837  it  became  the  residence  of  the  king  of  Han- 
over, and  from  that  time  it  has  made  steady  progress ;  e>- 
peclally  since  its  annexation  to  Prussia  it  nas  increased 
both  in  (ise  and  splendor.  Acecn  Niesakh. 

Hanover,  county  in  the  E.  of  Virgiaia.  Area,  400 
square  miles.  The  soil  and  surface  are  varied,  a  portion 
being  very  fertile.  Tobacco  and  grain  are  staple  products. 
Flour  it  the  leading  article  of  manufacture.  The  county 
is  traversed  by  the  Chesapeake  and  Ohio  and  the  Richmond 
and  Fredericksburg  R.  Ra.  Cap.  Hanover  Court-house. 
Pop.  16,455. 

Hanorer,  post-tp.  of  Cooaa  co.,  Ala.    Pop.  Mi. 

Hanover,  a  r.  of  Clinton  eo.,  HI.,  4S  miles  B.  of  St. 
Louis.  (P.  0.  name,  GKRHAirTOWii.)  It  is  iohabitad  by 
Uermana.     Pop.  391. 

Hanover,  tp.  of  Cook  eo.,  III.    Pop.  1098. 

Hanover,  tp.  of  Jo  Daviess  oo..  III.,  on  the  Miadasipp) 
Biver.     Pop.  1191. 

Hanover,  tp.  of  JeSierson  co.,  Ind.,  on  the  Ohio  River. 
Pop.  of  Uanorer  post-v.  564 ;  of  tp.  1399. 

Hanover,  tp.  of  Lake  eo.,  Ind.    Pop.  973. 

Hanover,  tp.  of  Shelby  co.,  Ind.    Pop.  1572. 

Hanover,  tp.  of  Allamakee  oo.,  la.    Pop.  650. 

Hanover,  tp.  and  post-r,  of  Oxford  oo.,  Me.,  on  the  An- 
droscoggin River,  baa  mannfaotures  of  woollens,  fiuor,  lum- 
ber, leather,  furniture,  and  other  goods.     Pop.  188. 

Hanover,  post-tp.  of  Plymouth  co.,  Mass.,  26  miles 
fh)m  Boston,  on  the  Hanover  branch  of  the  Old  Colony 
R.  R.  It  baa  4  churches,  an  academy,  a  high  school,  and 
manufactures  of  iron,  boots  and  ahoea,  lumber,  etc.  Here 
the  first  oaat-iron  ploughs  were  made,  and  the  anchora  of 
the  frigate  Conatitution  were  forged.  This  town  is  fertile 
and  pleasant.  There  waa  formerly  eonaiderable  shipbuild- 
ing on  the  navigable  North  River.     Pop.  1028. 

Hanover,  tp.  and  post-v.  of  Jackson  co.,  Mich.,  on  the 
Fort  Wayne  Jackson  and  Saginaw  R.  R.,  14  miles  S.  S.  W. 
of  Jackson.     Pop.  1093. 

Hanover,  tp.  of  Wexford  oo.,  Mich.    Pop.  112. 

Hanover,  post-v.  and  tp.  of  Orafton  oo.,  N.  H.,  on  the 
Connecticut  River,  73  miles  from  Portsmouth  and  59  from 
Concord  by  railroad.  It  boa  4  churches,  1  national  and  1 
savings  bank,  1  weekly  newspaper,  and  1  hotel.  It  is  also 
the  seat  of  Dartmouth  College  (which  see).  Lumber  is 
manufactured  to  a  considerable  extent  Principal  business, 
farming.     Pop.  of  tp.  2085. 

Hanover,  tp.  and  poat-v.  of  Morris  co.,  K.  J.  The 
townahip  contains  numerous  villages.     Pop.  of  tp.  3623. 

Hanover,  tp.  of  Chautanqna  co.,  N.  Y.,  on  Lake  Erie, 
is  a  fertile  tract,  and  contains  aeveral  manufacturing  vil- 
lages, among  which  are  Forestville,  Irving,  and  ailrer 
Creek.     Pop.  4037. 

Hanover,  tp.  of  Ashland  co.,  0.    Pop.  1832. 

Hanover,  tp.  of  Butler  eo.,  0.,  on  the  Cincinnati  and 
Indiasapolia  R.  R.     Pop.  1460. 

Hanover  (P.  0.  Mavsvillb),  tp.  and  r.  of  Colum- 
biana CO.,  0.,  on  the  Cleveland  and  Pittsburg  R.  R.,  75  miles 
from  both  Cleveland  and  Pittsburg.     P.  of  v.  481  ;  tp.  2310, 

Hanover,  tp.  and  post-v.  of  Licking  eo.,  0.,  on  the 
Pittsburg  Cincinnati  and  St.  Lonis  R.  R,  Pop.  of  v.  S22; 
of  tp.  1165. 

Hanover,  tp.  of  Beaver  eo.,  Pa.,  on  the  Ohio  line.  Pop. 
1500. 

Hanover,  tp.  of  Luteme  eo.,  Pa.,  on  the  Susquehanna 
River  and  the  Lehigh  and  Susquehanna  R.  R.  It  baa 
minea  of  coal.     Fop.  3035. 

Hanover,  tp.  of  Northampton  eo.,  Pa.,  on  the  Lehigh 
River,  opposite  AUentown.    Pop.  499. 

Hanover,  tp.  of  Washington  oo..  Pa.,  on  the  West  Vir- 
ginia line.     Pop.  1898. 

Hanover,  post-b.  of  Tork  eo..  Pa.,  18  miles  S.  W.  of 
York,  42  miles  N.  W.  of  Baltimore,  Md..  on  the  lines  of 
the  lianovcr  branch,  the  (lettysburg,  and  the  Littlestown 
R.  Ra.,  and  the  S.  terminus  of  the  Hanover  and  Tork  R.  R., 


DOW  bonding.  It  has  2  banks,  3  English  and  1  Oerman 
newspaper,  1  monthly  Journal,  6  churches,  2  academies,  6 
hotels,  gas  and  water  worka,  and  a  public  fonntain  in  Cen- 
tre Square.  The  anrronnding  country  abounds  in  iron  ore. 
Principal  business,  manufacturing  of  flavine,  leather,  cigan, 
and  carriages.     Pop.  1839.     M.  O.  Smitb,  Ed.  "  Herald." 

Hanover  Conrt-honse,  the  county-seat  of  Hanover 

I  CO.,  Va„  20  miles  N.  of  Richmond,  waa  the  birthplace  of 

Henry  Clay,  the  place  of  Patrick  Henry's  greatest  forensic 

triumpha,  and  waa  the  scene,  on  May  27,  1862,  of  a  smart 

action,  resulting  in  an  advantage  to  the  national  arms. 

Han'overton,  poat-r.  Ot  Hanover  tp.,  Colnabians 
CO.,  O. 

HanBeat'io  Iieagne,  or  Hanie  Towns  [Old  Oer. 
Hanta,  a  "  union  "].  Theac  are  names  applied  to  an  asso- 
ciation of  free  cities  of  Northern  Europe  formed  in  the 
thirteenth  century  to  protect  their  common  commercial  in- 
terests. The  rude  barbarians  of  the  Teutonic  race,  after 
the  old  Roman  empire  gave  way  under  their  imiptiona, 
gradually  organized  society  anew.  The  new  wants  of  set- 
tled life  set  on  manufacturing  industry  and  gave  rise  to 
trade  and  commerce.  Thus,  cities  sprung  up  in  ITorlhem 
Europe  as  centres  of  the  developing  civilization.  But  the 
whole  social  organization  was  cast  in  the  forms  of  feudalism 
under  the  controlling  principle  that  "might  makes  right." 
The  cities  were  subject  to  heavy  exootions  from  their  feudal 
lords ;  the  avenues  to  each  city  were  beaet  by  armed  bands, 
watching  to  plunder  the  passing  merchant-tmina ;  piracy 
waa  considered  a  legitimate  business,  and  the  seas  were  cov- 
ered with  the  cruisers  of  the  bold  vikings  of  the  North. 
Trade  was  altogether  insecure,  and  the  accumulating  wealth 
of  the  cities  was  constantly  exposed  to  pillage.  Tct  the 
profits  of  trade,  being  proportioned  to  its  risks,  were  suffl- 
cient  to  stimulate  activity  and  to  prompt  means  of  defence. 
The  first  attempt  to  relieve  this  state  of  things  was  the 
movement  which  is  called  the  insurrection  or  affranchise- 
ment of  the  cities. '  The  burgesses  armed  themselves;  eaoh 
made  his  bouse  strong  as  a  fort,  and  all  joined  to  throw 
walls  around  the  city.  Then  all  rose  together  to  resist  the 
exactions  of  the  feudal  lord,  and  the  war  went  on  till  a 
treaty  of  peace  in  the  form  of  a  charter  defined  the  privt- 
Icgen  and  rights  of  each  party.  This  was  a  general  move- 
ment, but  was  carried  on  without  concert  of  action  between 
the  different  cities. 

The  Crusades  carried  the  rude  warriors  of  the  Weat  and 
North  by  thousands  into  contact  with  the  higher  civilixa- 
tion  of  the  East  and  South,  and  created  among  them  a  de- 
mand for  the  Inxurtes  of  Asia  and  the  beautiful  products 
of  Italian  taste  and  akill.  This  gave  fresh  stimulus  and  a 
wider  range  to  commerce.  The  mcrobants  of  Venice  and 
others  of  the  older  cities  on  the  Mediterranean  gladly  en- 
tered the  new  market  thus  opened  for  their  goods,  and  os- 
tablished  mercantile  relaliona  with  the  cities  of  the  North. 
But  this  expansion  of  legitimate  trade  oocaaioned  also  a 
reviral  of  piracy  and  systematic  robbery.  Sovereigns  saw 
no  benefit  from  commerce  beyond  the  opportunity  it  offered 
for  levying  revenues  for  themaelrea ;  petty  lords  for  nomi- 
nal protection  made  severe  exactions:  swarms  of  pirates 
watched  the  straits  into  the  Baltic  Sea  and  the  mouths  of 
the  Rhine,  the  Elbe,  and  the  Trave.  This  condition  of 
things  gave  rise  to  the  Hunaeatio  League.  There  are  traces 
of  some  joint  defensive  action  of  the  eitrea  as  early  as  the 
middle  of  the  twelfth  century.  In  1239,  Hamburg,  Dits- 
marsh,  and  Hadeln  joined  in  measures  to  keep  the  Elbe 
and  the  sea  at  its  mouth  clear  of  marauders.  In  1241, 
Liibeck  and  Hamburg  concluded  a  formal  treaty  to  provide 
ships  and  soldiers  to  make  trndo  secure  between  the  Elbe 
and  the  Trave,  and  on  the  waters  from  Hamburg  to  the 
ocean,  and  to  promote  their  common  interesta.  This  is 
usually  regarded  oa  the  date  of  the  organization  of  the 
leagne.  Six  years  later  Brunswick  Joined  the  compact. 
In  1252  deputies  from  the  three  cities  met  at  LObeck  and 
took  steps  for  establishing  factories  at  London,  Bruges, 
and  Novgorod  in  Russia.  Later,  a  factory  waa  also  estab- 
lished at  Borgcn.  The  door  was  open  for  other  cities  to 
enter  the  a.isuciation,  and  its  manifest  advantages  inclined 
them  rapidly  to  seek  admission,  till  at  its  height  it  em- 
braced 85  cities.  Many  other  cities,  not  regular  members, 
came  into  commercial  relations  with  the  leagne,  to  their 
own  advantage,  while  they  added  also  to  its  inflnenoc  and 
power.  In  1260  its  affairs  were  regulated  by  a  convention 
which  ordained  a  diet  of  delegates  to  assemble  triennially, 
and  an  extraordinary  meeting  every  ten  years  to  renew  the 
league.  LUbeck  was  made  the  capital  of  the  Han^a  and 
the  depository  of  ita  treasury  and  archives.  The  meetings 
were  generally  held  at  LUbeck,  but  occasionally  at  Ham- 
burg, Cologne,  and  other  places.  For  tbe  details  of  ad- 
ministralinn  the  cities  were  distributed  into  fbur  olaases: 
(I)  The  Vandalic  or  Wendish  towns  of  the  Baltic,  with 
LUbeck  as  capital.     (2)  The  Westphalian,  Rhanlsh,  sad 
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Netherlaad  towns,  oftpital  Cologne.  (3)  The  Saxon  tad 
Brandenburg  towm,  oapital  Bruniwick.  (4)  The  Priusian 
and  Livonian  towns,  eapiial  I>antuo.  The  maflatrates  at 
the  head  of  each  oircle  wer«  charged  with  sovereign  power 
to  oarry  ont  the  decree!  of  the  league. 

In  the  oatset  the  league  aimed  simply  to  resist  the  extor- 
tions of  feudal  lords  and  sovereigns,  to  prevent  robbery  and 
piracy,  to  regulate  and  expand  commerce,  and  to  stimulate 
production,  especially  in  ue  four  departments  of  agricul- 
ture, flsheriea,  mines,  and  manafaotures.  It  did  much  to 
define  general  principles  of  meroantile  law,  and  to  enlarge 
the  scope  and  ennoble  the  spirit  of  eommereial  enterprise, 
by  uniting  many  petty,  narrow  interests  in  a  great  eom- 
mon  cause.  It  served  greatly  to  increase  the  wealth  of  the 
cities  themselves,  and  to  develop  in  their  populations  taste, 
refinement,  and  genius  for  both  the  practical  and  the  fine 
arts.  By  the  stimulus  which  it  imparted  to  agricultural 
industry  it  also  waked  a  spirit  of  enterprise  and  a  love  of 
liberty  in  the  breasts  of  the  oppressed  tillers  of  the  soil,  and 
thus  joined  with  other  inflnenees  to  prepare  the  way  for 
the  emancipation  of  the  serfs.  The  league  thus  touched 
the  springs  of  social  life  and  activity  universally,  to  the 
advantage  of  all  classes.  In  its  leading  ideas  and  policy, 
though  crude  and  only  partially  developed,  we  And  the 
germs  of  that  law  of  reciprocity  and  freedom  which  i(  now 
so  generally  recognized  as  the  basis  of  modern  commerce. 

The  four  principal  factories  of  the  league,  at  London, 
Bruges,  Bergen,  and  Novgorod,  were  endowed  by  the  sov- 
ereigns of  those  cities  with  special  privileges,  to  which 
every  merchant  belonging  to  a  Hanseatic  town  was  entitled. 
These  factories  were  set  up  as  distinct  establishments,  with 
some  features  of  the  monastic  order,  under  officers  who 
were  bound  to  celibacy  and  a  common  table.  Through  its 
organixed  association  and  system,  with  the  privileges  se- 
cured, the  league  to  a  great  extent  monopolised  the  trade 
of  Northern  Europe.  By  concessions  from  Henry  III.  and 
the  sovereigns  wno  saoceeded  him  the  London  faotoiy 
gained  command  of  both  the  import  and  export  trade  of 
England,  and  engrossed  thf  carrying  trade  almost  to  the 
exclusion  of  British  merchants.  Similar  advantages  were 
gained  in  each  of  its  great  centres.  The  power  of  the 
league  was  thus  rapidly  and  strongly  developeid.  It  reached 
its  culmination  in  the  latter  half  of  the  fourteenth  centnry. 
Bat  now  its  aims  and  policy  were  changed.  It  had  sought 
at  first  only  protection  for  common  interests  and  speoial 
favors  for  a  great  public  good.  Then  it  had  established 
itself  as  an  organisation  independent  of  other  authorities. 
Now  it  abused  the  power  gained  for  the  maintenance  of 
separate  interests  of  its  own,  and  the  exereisa  of  sovereign 
authority  to  perpetuate  an  oppressive  monopoly.  So  it 
maintained  armies  and  navies;  nya  victory  over  the  kings 
of  Denmark,  Sweden,  and  Norway  gained  control  of  the 
passage  of  the  Sound ;  assumed  to  depose  the  king  of  Swe- 
den ;  carried  on  war  against  Denmark ;  and  by  a  declaration 
of  war  compelled  Edward  IV.  of  England  to  grant  larger 
concessions.  Through  the  fifteenth  century  it  thus  main- 
tained its  power  with  growing  haughtiness  and  arrogance, 
till  it  became  intolerable  and  declined  as  rapidly  as  it  rose. 

Among  the  causes  of  its  dissolution  may  be  mentioned — 

(1)  the  general  development  of  commercial  activity,  and 
the  security  gained  for  it  through  the  agency  of  the  league. 
This  at  the  same  time  created  competition  and  awakened 
jealousy  of  the  exclusive  privileges  enjoyed  by  the  league. 

(2)  The  centralisation  of  national  life  on  the  decay  of  fen- 
dalism,  and  the  consequent  desire  of  both  sovereign  and 
people  that  each  nation  should  control  its  own  commerce 
and  reap  its  benefits,  now  fully  appreciated.  This  led  to 
the  repeal  of  the  concessions  whicn  had  been  granted,  and 
broke  up  the  monopolies  enjoyed.  Thus,  Kngland  in  1597 
revoked  all  speoial  privileges  of  the  Hanseatic  merchants. 

(3)  In  desperate  efforts  to  resist  these  tendencies  and  re- 
tain its  power  money  was  freely  expended,  and  the  Hanse 
towns  were  heavily  taxed  to  meet  the  cost.  This  caused 
disaffection,  and  the  maritime  cities  of  the  Baltic  withdrew 
when  trade  was  opened  for  them  directly  with  the  Dutch 
and  English.  (4)  The  new  direction  and  the  new  impnlse 
and  methods  given  to  the  commerce  of  the  world  by  open- 
ing the  passage  to  India  by  the  Cape  of  Good  Hope  and  the 
discovery  of  America,  reduced  the  trade  of  the  league  to 
comparative  insignificance.  It  had  fulfilled  its  office,  and 
there  was  no  longer  necessity  for  its  existence.  In  1630  a 
last  general  assembly  was  summoned  to  meet  at  Liibeek, 
but  the  deputies  from  the  remaining  towns  came  only  to 
notify  their  withdrawal.  Thus,  after  nearly  400  years,  this 
confederacy  was  dissolved.  Then  the  cities  of  Hamburg, 
LUI>eck,  and  Bremen  formed  a  new  association  called  the 
Free  Hanse  Towns.  Frankfort-on-the-Main  was  subse- 
quently added.  The  four  were  recognised  as  the  free  cities 
of  Germany,  each  exercising  independent  and  sovereign 
jurisdiction  till  1810,  when  Napoleon  I.  incorporated  them 
with  the  French  empire.    In  1813  they  became  free  mem- 


bers of  the  German  confederation.  In  1866  Frankfort-on- 
the-Main  fell  to  Prussia.  Bremen,  Hamburg,  and  LUbeek 
are  still  independent,  and  perpetuate  the  name  of  Hanse 
Towns.  A.  L.  Crapin. 

Han'si,  town  of  British  India,  fn  the  N.  W.  Provinces, 
90  miles  N.  W.  of  Delhi.  It  has  a  fort  and  some  com- 
mercial importance.     Pop.  9112. 

Han'son,  county  in  the  S.  E.  of  Dakota,  eBtabIi.ihed 
since  the  census  of  1870.  Its  surface  is  diversified.  It 
contains  a  part  of  the  Coteau  de  Missouri,  an  elevated  and 
broken  plateau. 

Haason,  post-v.  and  tp.  of  Plymouth  eo.,  Mass.,  on  the 
Old  Colony  R.  R.,  25  miles  B.  E.  of  Boston.  The  chief  pur- 
suits are  agriculture  and  the  manufacture  of  lumber,  snin- 
gles,  boxes,  tacks,  nails,  straw-braid,  boots,  shoes,  etc.  Iron 
ore  and  bnilding-stone  are  found.     Pop.  1219. 

Han'steen  (Christophkr),  b.  at  Christiania,  Norway, 
Sept.  25,  1784;  studied  mathematics  at  the  University  of 
Copenhagen,  and  was  appointed  teacher  at  the  Latin  school 
of  Frederlksborg,  in  Seeiand.  While  here  he  commenced 
his  researches  concerning  the  terrestrial  magnetism,  and  a 
paper  he  prepared  on  this  snlfjeot  received  a  priie  from 
the  Academy  of  Science  in  Copenhagen.  In  1814  he  re- 
ceived a  chair  as  professor  of  mathematics  at  the  newly- 
established  University  of  Christiania,  whero  he  still  con- 
tinued his  scientific  labors,  the  result  of  which  he  pub- 
lished in  1S19  in  Christiania.  The  book  (AesearcAes  con- 
eerning  the  Terreatrial  MapnetUm),  of  which,  however,  only 
the  first  volume,  with  atlas,  appeared,  attracted  much  at- 
tention, and  after  a  journey  to  London,  Paris,  and  Bevlin, 
Hansteen  travelled  from  1828  to  1830  through  Western  Si- 
beria at  the  expense  of  the  government.  He  published  in 
1863  Magnettcatt  AttroHomirat,  and  Mcteornlt>fj\cal  Ohterrit- 
tiona  on  a  Jonntejf  through  Sihrria.  Besides  his  strictly 
scientific  labors,  he  also  developed  a  great  activity  in  a 
practical  direction.  In  1833  an  observatory  was  erected  at 
Christiania  under  his  superintendence.  In  1835  he  pub- 
lished a  manual  of  geometry,  and  in  1836  one  of  mechan- 
ics. Ho  was  also  president  of  a  committee  for  the  regula- 
tion of  weights  and  measures,  and  had  chief  charge  of  the 
triangulatlon  of  the  country.  After  1823  he  edited,  in  con- 
nection with  Mashmann  and  Sandh,  a  Magazine /or  Natural 
Science.     D.  in  Christiania  in  1873. 

Uantot  county  of  Nova  Scotia,  having  Cobequid  Bay 
and  the  Basin  of  Minas  on  the  N.  W.  The  surface  is 
broken,  the  soil  fertile.  Gypsum  abounds,  and  coal  is 
found  to  some  extent.  The  county  is  traversed  by  the 
Nova  Scotia  and  the  Windsor  and  Annapolis  Railways. 
There  are  considerable  manufacturing  interests.  .Area, 
1176  square  miles.     Cap.  Windsor.     Pop.  21,302. 

Hantu,  England.     See  Hampsbibb. 

Hants  Har'bor,  port  of  entry  and  fishing-town  of 
Trinity  district,  Newfoundland.  It  has  some  shipbuilding. 
Pop.  730. 

Haplo'mi  [from  irXivs,  "simple,"  and  ifux,  "shoul? 
der"],  a  sub-order  of  fishes,  belonging  to  the  order  Tele- 
oeephali,  which  have  the  brain-case  confined  behind  the 
orbits;  symplectio  bones  developed;  pterotics  normal;  the 
nsnal  opercular  bones  all  present ;  lower  pharyngeal  bones 
distinct  and  sub-triangular;  upper  in  three  or  four  pairs; 
anterior  as  well  as  other  dorsal  vertebrss  normal  and  dis- 
tinct; shoulder-girdle  with  the  meso-coracoid  atrophied 
(whence,  probably,  the  name);  and  the  air-bladder  com- 
municating through  a  duct  with  the  intestinal  canal.  The 
fishes  embraced  in  this  group  vary  in  form  and  general 
appearance,  and  to  it  belong  the  pikes,  killy-fishes  or  min- 
nows, and  kindred  types ;  these  have  been  arranged  under 
the  families  Esocidse,  Umbridie,  and  Cyprinodontidss.  The 
Cyprinodontida  were  referred,  by  the  older  naturalists, 
near  the  Cyprinidte,  but  they  have  no  real  relations  with 
those  fishes.  Theodore  Gill. 

Hap'pr  Camp,  post-tp.  of  Del  Norte  oo.,  Cal.    P.  382. 

Haps'biirK,  or  HabsniDrg,  Uonse  of,  named  from 
the  old  castle  of  Habsburg  (Uabiehtsburg),  near  Bmgg,  in 
Aargan,  Switserland,  which  was  erected  by  Count  Rad- 
bod  von  Altenburg  about  1020  a.  d.  The  castle  is  now 
in  ruins,  only  the  walls  of  the  tower  remaining.  The  first 
count  was  Werner  of  Habsburg,  who  d.  1096,  and  was 
descended  from  an  ancient  Suabian  family  of  distinction, 
probably  related  to  the  Gnelphs.  Gontran  the  Rich,  count 
of  Alsace  (eighth  century),  was  the  earliest  ancestor  of 
whom  we  are  certain.  In  1233  the  line  parted  into  two 
branches — Hapsburg-Hapsburg  and  Hapsburg-Lauffen- 
burg.  The  latter  parted  again  into  two  lines — Hapsburg- 
Lai^enburg  proper  (extinct  in  the  mate  lino  1408,  but  still 
represented  by  the  Feilding  family  in  England),  and  the 
Hapsburg-Ryburg  line  (of  which  the  last  count  d.  1415). 
The  first  German  emperor  of  this  family  was  Rudolph  I., 
who  founded  the  Austrian  house,  which  from  1438  to  1806 
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held  the  Oerman  imperial  crown,  and  since'  that  time  bai 
held  that  of  Auatria.  In  Spain,  Burgundy,  Tuscany,  and 
Modona,  llapshurg  monarcbs  hare  also  borne  sway. 

Harafo'ra«  Arafoo'ra«  or  Altoo'too,  a  name  applied 
to  an  aboriginal  or  non-Malay  raoe  of  the  Spice  Islands, 
Celebes,  Papna,  etc.,  according  to  some  ethnologists  em- 
bracing the  native  race  of  Australia,  and  indeed  all  the 
Helanesian  tribes,  including  the  extinct  Tasmaniana  and 
the  black  forest  tribes  (Negrillos)  of  Malaooa  and  the  Phil- 
ippines. These  peoples  are  all  exoeedingly  rude,  have 
black  or  very  dark  skins,  and  for  the  most  part  crisp  or 
woolly  hair;  but  from  the  character  of  their  languages 
they  are  considered  quite  distinct  from  the  black  races  of 
Africa.  From  this  people  the  sea  N.  of  Australia  and  S. 
of  the  Malay  Archipelago  is  called  the  Arafura  Bca.  The 
name  is  of  Portuguese  origin,  and  originally  meant  "  for- 
eigners." 

Har'alsoilt  county  in  the  N.  W.  of  Georgia,  bounded 
on  the  W.  by  Alabama.  Area,  3S0  square  miles.  The  sur- 
face is  hilly.  Grain  is  the  leading  product.  Cap.  Buchanan. 
Pop.  4004. 

Haralaon  (Hcoh  A.),  b.  Nor.  13, 1805,  in  Greene  oo., 
Ga. ;  graduated  at  the  State  University  in  1825 ;  was  ad- 
mitted to  the  bar  and  rose  rapidly  in  the  legal  profession ; 
was  many  years  a  member  of  the  State  legislature,  and  was 
member  of  Congress  from  Georgia  1843-5f ;  was  a  miOo'' 
general  in  the  State  militia;  and  d.  in  La  Orange,  where 
he  had  resided  for  many  years,  in  Oct.,  1851. 

Har'baagh  (He.vrt),  D.  S.,  a  divine  of  the  (German) 
Reformed  Church  in  America,  was  b.  near  Waynesborough, 
Pa.,  Oct.  24,  1817.  He  was  the  descendant  of  a  Swiss  im- 
migrant named  Horbaoh,  who  came  to  this  country  in 
1736.  Young  Uarbaugh  worked  upon  a  farm,  then  be- 
came a  carpenter,  then  a  mill-operative,  and  next  a  teacher. 
In  1840  he  entered  Marshall  College  at  Heroersburg,  Pa., 
and  after  a  partial  course  in  academical  and  theological 
studies  was  ordained  in  1843.  He  held  pastorates  in  Lewis- 
burg,  Lancaster,  and  Lebanon,  Pa.,  and  in  1864  became 
?rofessor  of  theology  at  Mercereburg,  where  he  d.  Deo.  28, 
867,  in  consequence  of  overwork.  He  was  during  the  last 
year  of  bis  life  editor  of  the  Mereeriburg  Reviea,  and  had 
been  for  sixteen  years  previous  to  this  editor  of  the  Ouard- 
ian.  He  was  an  advocate  of  the  "  Meraersburg  theology," 
and  belonged  to  the  High  Church  school  of  his  denomina- 
tion. He  was  an  indefatigable  worker,  and  besides  his 
numerous  and  highly  popular  religious  books  published 
some  excellent  poems  in  the  so-called  "  Pennsylvania 
Dutch  "  dialect  of  the  German  language.  Among  his  most 
important  works  are  Meavrn  (1848),  The  ffeactuly  Recog- 
aidon  (1851),  Heavtiilg  Hnme  (1853),  Life  of  Michael 
Schlatter  (1857),  The  Fathert  of  the  Germin  Reformed 
Chureh  (3  voh.,  1857-58),  CSrietnlo^ical  Theology  (1854),  a 
volume  of  Poenu  (1860),  and  an  illustrated  work  on  the 
Birdt  of  the  Bible  (1854). 

Har'bisoii,  tp.  of  Dubois  oo.,  Ind.    Pop.  1590. 

Har'bor.  The  word  is  by  Webster  derived  ftwm  the 
0.  II.  German  heriherga  (here,  "host,"  "army;"  hergau, 
to  "shelter,"  to  "protect,"  and  allied  with  the  French 
auberge,  an  "  inn  "),  and  in  its  naval  signification  is  defined 
"  a  refuge  for  ships ;  a  port  or  haven." 

A  tuUnral  harbor  may  be  more  precisely  defined  as  "a 
bay,  reoesi,  or  inlet  of  the  sea,  or  the  month  of  a  river, 
which  affords  good  anchorage  and  a  safe  station  for  ships." 
The  two  great  requisites  (adequate  depth  both  of  entrance 
and  interior  area  being  assumed)  are  ehelter  from  wave- 
violenoe  and  aeeenibilily.*  That  there  should  be  shelter  it 
is  neeeasary  that  the  communication  with  the  ooean  should 
be  ai  nearly  as  passible  reduced  to  a  ohannel  of  entrance ' 
of  adequate  width — i.  «.  that  the  waters  of  the  harbor  bo, 
in  expressive  nautical  phrase,  "  landlooked,"  and  that  the 
entrance  should  be,  from  the  configuration  and  character  of 
the  adjacent  coast,  considered  in  conjunction  with  prevail- 
ing winds,  safely  and  easily  aceeieible.  Xatural  harbors 
are  ranked  according  as  they  possess  more  or  less  perfectly 
the  eorabination  of  these  qualities.  Sea- waves  owe  their 
origin  to  the  wind,  and  their  most  violent  line  of  action  is 
that  of  its  direction.  Hence,  a  mere  indentation  in  the 
shore-line  may  afford  a  quite  adequate  harbor  if  it  be  in 
a  windward  shore,  but  in  general  the  quality  of  being 
"landlocked"  is  essential.  The  harbors  of  Queenstown 
(Ireland),  of  Portland,  Me,,  of  New  York,  may  bo  men- 
tioned as  possessing  in  a  high  degree  the  essentials.  The 
qualities  of  a  natural  harbor  are  easily  recognised ;  as 
well,  also,  as  lack  of  these  qualities.  As  an  engineering 
problem,  it  is  the  supplying  to  natural  harbors  of  such 
essentials  as  may  be  looking,  or  the  creation  of  a  harbor 

*  In  this  relation  more  than  one  entrance  with  different  ex- 
posures to  the  wind  is  desirable,  but  seldom  attainable,  even  In 
purely  artificial  harbors. 


where  all  essentials  are  afas—t,  tiiat  is  to  be  solrad.  Tba 
violence  of  the  ocean  waves  being  tliat  against  whieb  pro- 
tection is  needed,  it  beoomea  important,  eapeoiaily  in  con- 
sidering the  strength  of  works  ereoted  to  proteot  against 
their  violence,  to  have  some  measure  of  its  aotion.  The 
following  observations  have  been  mado  (see  also  article 
Bre.vkwatkk):  "In  Loch  Awe  (Scotland),  where  the 
fetch  is  under  U  miles,  a  stone  weighing  a  quarter  of 
a  ton  was  torn  ont  of  the  masonry  of  the  landing-slip 
and  overturned.  ...  In  Nor.,  1817,  the  waves  of  tho 
German  Ocean  orertumed,  just  after  it  had  been  finished, 
a  column  of  freestone  3S  feet  high  and  17  feet  base.  We 
know  of  a  block  of  50  tons  weight  being  moved  by  the  sea 
at  Barrahead,  one  of  tho  Hebrides ;  and,  what  is  far  more 
extraordinary,  we  know,  and  can  vouch  for  the  fact,  that 
blocks  of  8  tons  weight  have  been  quarried  or  broken  out  of 
their  bods  in  tttu,  on  the  top  of  the  Bound  Skeny  of  Whal- 
sey  in  Zetland,  elevated  17  feet  above  high-water  spring 
tides.  The  Bound  Skerry  and  neighboring  rocks,  which 
are  in  the  German  Ooean,  certainly  furnish  by  far  the  most 
wonderful  proof  that  has  yet  been  diaoovered  of  the  great 
force  which  is  developed  by  the  billows  of  the  ocean  when 
suddenly  cheeked  by  opposing  rocks."  (Ms.  Taos.  Srsvia- 
aoit's  "  Harbor,"  Eneye.  Brit.)  At  the  Skerry voro  lighthouse 
Mr.  Alan  Stevenson  observed  the  following:  .  .  .  "2d. 
Stones,  some  of  which  weighed  as  much  as  5  tons,  were 
swept  by  the  waves  over  the  top  of  tho  rock ;  and  much 
floating  wreck-timber  has  been  seen  to  pass  close  to  it. 
3d.  The  force  of  the  waves,  as  indicated  by  tho  marine  dy- 
namometer, has  amounted  to  6000  pounds  per  square  foot. 
4th.  Two  iron  beacons  were  successively  destroyed  on  the 
Bopheg  Rock  in  Uynish  Bay,  12  miles  landward  of  the 
Skerryvore  Rock,  one  of  which  was  of  a  pillar  form,  and 
the  other  was  a  cone  of  iron  plates  like  that  proposed  by 
Mr.  Gordon,  having  the  lower  part  of  the  void  filled.  Before 
the  plate- beacon  was  carried  away  a  hole  of  two  feet  in 
diameter  was  broken  through  one  of  the  plates,  most  prob- 
ably by  a  heavy  spar  urg^  end  on  by  the  wares."  "  At 
the  Algnoda  Reef  (India),  Col.  Fraser,  R.  B.,  states  that  he 
has  seen  stones  over  two  tons  in  weight  driven  along  tho 
rooks  by  a  summer  sea ;  and  that  in  the  S.  W.  monsoon 
similar  stones  hare  been  whipped  oat  of  the  foundation- 
pit  of  the  lighthouse  5  feet  below  the  surface  of  the  rocks, 
and  swept  along  the  rooks." 

At  the  mouth  of  the  Loire  {Annalet  dee  Ponit  ei  Ckaue- 
»(ee,  Apr.,  1869)  a  beacon-tower  of  circular  base  (11  feet  in 
diameter),  21  feet  high,  of  excellent  stone  masonry,  founded 
upon  a  rook  {"Du  Petit  C%arpe»(ter"),  the  surface  of  which 
is  111  feet  above  extreme  low  and  71  below  extreme  high 
tides,  was  fractured  through  and  through  a  few  feet  above 
its  base  and  the  upper  part  weighing  about  50  tons,  moved 
an  inch  or  more.  The  engineer  of  Pont*  et  Chaueeiee,  La 
Ferme,  calculated  that  the  average  pressure  per  square  foot 
was  at  least  6000  pounds.  TJie  rertical  range  ot  this  deter- 
mination had  for  its  inferior  limit  the  position  of  the  line 
of  fracture,  and  for  its  superior  the  top  of  the  beacon ;  the 
extent  was  nearly  16  feet,  commencing  at  a  larel  of  3  feet 
below  extreme  high  tides.  The  French  example  prores  a 
large  vertical  range  to  this  pressure,  but  does  not  determine 
its  limits,  though  it  does  determine  that  it  extends  un- 
diminished to  over  12  feet  above  high  tide.  Smeaton  built 
the  Eddystone  lighthouse  solid  to  27  feet  above  high  tide, 
assuming  that  to  be  the  extreme  limit  of  violent  ware- 
force.  At  Cherbourg  it  is  found  that  the  lower  limit  of 
violent  ware-action  is  5  mitres  (nearly  17  feet)  below  ex- 
treme low  tide.  As  all  storms  producing  riolent  wave- 
action  on  any  coast  speedily  heap  up  the  water,  it  is  fair 
to  assume  that  powerful  ware-action  extends  to  moi-e  than 
17  feet  below  the  actaal  water-surface.  In  default  of  more 
definite  information,  we  must  assume,  therefore,  the  rertical 
range  of  powerful  aotion  to  be  from  17  feet  below  low  tide 
to  27  feet  abore  the  water-snrface. 

For  the  direct  measurement  of  ware-force  Mr.  Thos. 
Stevenson  invented  the  marine  dynamometer  (see  Trant, 
R.  S.  of  Ed.  and  Encyc.  Brit.),  which  the  following  dia- 
gram and  deseription  will  make  intelligible.  D  B  F  D  is  a 
cast-iron  cylinder  which  is  firmly  bolted  at  the  projecting 
flanges  G  to  the  rock  where  the  experiments  are  to  be  mode. 
This  cylinder  has  a  circular  flange  at  D.  L  is  a  door  which 
is  opened  when  the  observation  is  to  be  read  off.  A  is  a 
oircnlar  disk  on  which  the  waves  impinge.  Fastened  to 
the  disk  are  four  guide-rods  B,  which  pass  through  a  cir- 
cular plate  C,  which  is  screwed  down  to  the  flange  D,  and 
also  through  holes  in  the  bottom  E  F.  Within  the  cylinder 
there  is  attached  to  the  plate  C  a  powerful  steel  spring,  to 
the  other  or  free  end  of  which  is  fastened  the  small  circular 
plate  K,  which  again  is  secured  to  the  guide-rods  B.  Ther« 
are  also  rings  of  leather  T,  whieh  slide  on  the  guide-rods, 
and  serve  as  indices  for  registering  bow  far  the  rods  bare 
been  poshed  through  the  holes  in  the  bottom,  or,  in  other 
words,  how  ikr  the  spring  has  been  drawn  out  by  the  aotion 
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of  the  waves  agninat  th«  disk  A.  With  this  iDStrnment  the 
Inrentor  "  found  the  force  of  the  iraves  of  the  Oerman 
Ocean  during  hard  gales  to  be  U  tons  per  superficial  foot 
at  the  Bell  Rook,  and  of  the  Atlantic  Ocean  3  tons  per  su- 

1>erficia1  foot  at  the  Skerryrore  lighthouse.     But,"  he  adds, 
■  these  reiuils  may  still  b«  far  short  of  the  maxima."  * 
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The  element  most  ioflneotial  in  dereloping  ware-force 
(the  generatire  winds  supposed  the  same)  is  the  line  of 
maximum  exposure,  or,  in  other  words,  the  greatest  reach 
of  open  sea.  According  to  Mr.  Thomas  Stevenson,  the 
limited  observations  u  to  this  matter  seem  to  indicate  that 
the  height  of  waves  inoreasea  in  the  ratio  of  the  square 
root  of  their  distances  from  the  windward  shore.  But 
action  upon  a  certain  shore  will  depend  also  on  the  angle 
of  iacldenoe  of  the  waves  on  the  walls  of  the  harbor.  Mr. 
Stevenson  utters  the  following  dictum :  Let  x  =  the  greatest 
force  that  can  assail  a  pier,  h  ^  height  of  waves  which  pro- 
duce (after  being  corrected  for  obliquity)  the  maximum 
effect,  and  which  are  due  to  the  line  of  maximum  effective 
exposure.  Sin  a  =-  sine  of  asimuthal  angle  formed  between 
directions  of  pier  and  line  of  maximum  effective  exposure, 
radius  being  unity.  Then  z  is  proportional  to  i  sin*  a 
when  the  force  is  resolved  normal  to  the  line  of  the  pier; 
but  if  the  force  is  resolved  again  in  the  direction  of  the 
waves  themselves,  the  expression  becomes  xrn  h  sin'  a. 

Tidal  currents  are  also  influential  in  the  development  of 
wave-force,  and  Mr.  Stevenson  mentions  the  effect  of  three 
successive  waves  carrying  away  in  Peterhead  harbor  a 
bulwark  wall  315  feet  long,  founded  9^  feet  above  high 
spring  tides,  one  piece  of  which,  weighing  13  tons,  was 
moved  50  feet,  and  the  extreme  violence  of  which  be  at- 
tributes to  tidal  influence. 

Another  circumstance  affecting  the  exposure  of  any  ma- 
rine work  is  the  depth  of  water  in  fWint  of  it.  The  great 
mountainous  billows  so  commonly  met  with  in  the  Atlantic 
Ocean  cannot  be  generated  in  shallow  seas.  It  becomes, 
therefore,  of  great  consequence  to  ascertain  the  maximum 
possible  wave  in  a  given  depth  of  water.  Mr.  Scott  Rus- 
sell has  stated  that  if  waves  be  propagated  in  a  channel 
whoso  depth  diminishes  uniformly,  the  waves  will  break 
when  their  height  above  the  surface  of  the  level  fluid  be- 
comes equal  to  the  depth  of  the  bottom  below  the  surface. 
(Fur  a  more  full  exposition  of  Waves,  see  that  heading ; 
also  Revne  Maritime  et  Cotoniaie,  Jan.,  1873,  whioh  sum- 
marises the  recent  Italian  work  Std  Moto  Ondoloto  dal 
Mure,  by  Cialdi;  also  Naval  Sciimce,  Jan.,  1873;  also 
Airt's  "  Tides  and  Waves,"  Enri/.  Metrop.) 

The  foregoing  facts  sufficiently  prove  that  sea-wares  act, 
under  certain  circumstances,  with  enormous  destructive 
force  against  opposed  barriers.  Inasmuch  as  wave-motion 
is  (at  least  in  its  simplest  form)  merely  an  orbital  motion 
of  individual  particles  in  closed  curves,  without  resultant 
motion  of  translation  (illustrated  by  the  superflcial  ware 
produced  by  the  wind  in  the  tops  of  wheat  in  a  large  field 
or  the  wave  of  form  translated  along  a  shaken  carpet),  it 
is  contended  that  a  vertical  wall  desconding  to  oonsiderahle 
depth  in  the  ocean  would  merely  reflect  the  nca-ware,  suf- 
fering no  shock ;  f  and  hence  that  vertical  barriers  are  best 
adapted  to  resist  wares.  (Refer  also  to  article  Break- 
water.) Against  this  postulate  is,  however,  to  be  offer«d 
the  fact  that  the  sea- bottom,  sloping  up  and  shoaling  shore- 
ward, don  generate  motions  of  translation,  and  with  them 
the  destructive  wave-forces ;  and  that  sea-walls  in  general 
are  exposed  to  such  already  generated  forces.  Col.  Emy 
{Mouvemeiil  da  Ouda,  Paris,  I83I),  developing  this  view, 
deduced  the  proposition  that  the  exposed  profile  of  a  sea- 

*  At  the  Delaware  breakwater  stones  of  6000  pounds  have  been 
moved  several  feet.  This  is,  however,  fiir  fh>m  beiug  an  open 
ocean  exposure. 

-f  Col.  D.  C.  Houston,  corps  of  enKlneers  U.  S,  A.,  sets  forth  In  the 
Report  of  thf,  ChifJ  nf  Engineert  for  1872  some  interestlni;  views 
on  this  sublect.  It  is  certain  Ihat  powerful  wave-force  is  soine- 
tlraes  developed  In  mid-ocean,  of  which  fact  the  terrific  blows 
received  by  snipe  furnish  proof. 


wall  or  barrier  should  be  a  cum  oommeneing  tangentially 
with  the  bottom.  On  the  other  hand,  advocates  of  the 
"long  slope"  and  the  "vertical"  wall  bare  based  their 
contending  arguments  on  their  differing  views  as  to  the 
causes  which  develop  wave-rioleoce.  Were  other  things 
equal,  there  can  be  no  doubt  that  a  long  slope  would  be 
preferable,  but  a  long  slope  requires  corresponding  extent 
of  base,  and  hence  an  immense  amount  of  material.  More- 
over, it  is  not  practicable  to  unite  this  material  into  the 
same  homogeneous  and  mntnally  sustaining  mass  as  that 
which  the  vertical  wall  may  be  made  to  form.  "  It  therefore 
appears,"  says  Mr.  Thomas  Stevenson,  "that  the  method 
generally  resorted  to,  of  forming  deep-water  harbors  of 
masses  of  rubble-stone  with  long  slopes,  so  as  to  form  an 
artificial  beach  for  the  waves  to  spend  themselves  on,  is, 
in  most  oircumstances,  the  best  ana  cheapest  kind  of  con- 
struction. Wo  incline,  however,  to  the  adoption  of  an  up- 
right wall,  founded  on  the  rubble  as  a  basis,  in  preference 
to  long  paved  slopes,  etc.,  eta.  .  •  .  Much,  however,  de- 
pends on  local  peculiarities  in  selecting  the  best  design  for 
any  work ;  and  the  nature  of  the  bottom  is  all  important. 
Where  the  bottom  is  soft,  a  rertical  wall  can  hardly,  if  ever, 
b«  attempted.  In  making  these  remarks  we  must  not  be 
understood  as  condemning  the  adoption  of  rertioal  walls 
in  oases  where  the  fouudation  is  good.  All  that  we  assert 
is  the  opinion  that  waves  of  translation  do  exist  in  deep 
water,  and  therefore  that  harbors  of  refuge  will  prove 
failures  unless  they  are  built  in  such  a  manner  as  to  resist 
the  impact  of  those  waves  of  translation.  .  .  . 

The  nltimate  object  of  constructing  harlrars  is  by 
lowering  the  height  of  the  waves  to  preserve  the  tranquillity 
of  the  area  of  water  enclosed  by  the  piers.  Hence  it  is  de- 
sirable to  be  able  to  predict,  with  some  approximation  to 
aoeuraoy,  to  what  extent  such  an  effect  will  be  produced  by 
the  proposed  structure.  The  only  formula  attempted  is 
that  of  Mr.  Thos.  Stevenson.  (Edin.  Jfew  Phil.,  July,  1843, 
and  Eticyc.  Brit.,  art.  "  Harbors.")   • 

When  the  piers  are  high  enough  to  screen  the  inner  area 
tnm  the  wind,  where  the  depth  is  uniform,  the  width  of 
entrance  not  very  great  in  comparison  with  the  width  of 
the  wave,  and  when  the  quay-walls  are  rertical,  and  the 
distance  not  less  than  50  feet,  let 

H  =  height  of  waves  in  the  open  sea. 

X  =  reduced  height  of  waves  in  feet  at  place  of  observa- 
tion in  the  interior  of  the  hari>or. 
i  —  breadth  of  entrance  to  harbor,  in  feet. 

£  =  breadth  of  harbor  at  place  of  observation,  in  feet. 

/>_  distance  from  month  of  harbor  to  place  of  observa- 
tion, in  feet. 

This  formula  has  iieen  found  to  give  good  approxima- 
tions at  several  harbors  where  the  heights  of  the  waves 
were  registered.  When  H  is  assumed  as  unity,  *  will  rep- 
resent the  reductive potoer  of  the  harbor;  or,  in  other  words. 


-  measures  that  reductive  power. 
M 


In  situations  where  the 


highest  waves  cross  the  harbor-mouth  at  an  oblique  angle, 
a  further  reduction  is  due  to  this  cause,  but  data  are  want- 
ing for  determination  of  its  amount.  (For  an  application 
of  the  above  formula  to  a  projected  harbor,  see  Pro/.  Pa- 
per; Corf  of  Eugr:,  U.  S.  A.,  No.  22,  "  North  Sea  Canal 
of  Holland.") 

In  the  providing  of  harbors  of  refuge,  and  more  espe- 
eially  in  the  improvement  of  ports,  the  problem  usually  is 
to  supply  some  lacking  element.  Thus  a  natural  bay  or 
deep  indentation  in  the  coast  may,  by  artificial  construc- 
tion partially  closing  its  mouth,  be  made  to  possess  the 
qaalities  of  a  landlocked  harbor.  It  is  thus  that  at  Cher- 
bourg and  Plymouth  and  (with  some  modification  of  phrase- 
ology) at  Portland,  Holyhead,  eto.  (England),  and  at  our 
own  Delaware  breakwater,  harbors  of  refuge  have  been 
formed.  (See  art.  Breakwater.)  But  it  sometimes  hap- 
pens that  the  creottou  of  a  harbor  is  needed  where  no 
natural  element  of  one  is  found  in  the  configuration  of  the 
shore.  The  most  important  examples  are  the  harbor  of 
Port  Said  to  the  Sues  Canal,  and  that  where  the  North  Sea 
Canal  of  Holland  connects  with  the  North  Seo.  In  both 
I  oases  the  coast  and  sea-bottom  are  of  sand,  and  the  sboro- 
'  lines  rectilinear  and  wholly  destitute  of  harbor  qualities. 
"  Port  Said,  though  affording  sttfiiciently  good  anchorage 
for  small  vessels,  cannot  bo  considered  a  harbor,  either  in 
respect  of  extent  or  depth,  for  vessels  of  large  tonnage  and 
great  draught  of  water.  It  is  formed  by  two  rough,  nar- 
row, and  low  breakwaters  of  unfinished  appearance,  enclos- 
ing an  area  of  some  -450  acres,  with  an  average  depth  of 
only  13  or  14  feet  of  water,  except  in  the  ship-channel  lead- 
ing to  the  inner  basins,  where  the  depth  is  from  25  to  28 
feet.  Tho  western  breakwater,  which  extends  for  6940  feet 
at  right  angles  to  the  shore,  and  is  slightly  curved  to  the 
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eutward  toward!  ita  extrami(7,  was  oommanoed  in  18M, 
and  oarried  out  about  1300  fe«t,  beyond  whioh  point,  and 
at  a  short  distance  from  it,  was  deposited  a  heap  of  stones 
that  was  surrounded  by  iron  piles,  and  from  its  detached 
position  was  called  'the  island.'  The  work  was  then  left 
untouched  till  1868,  when  the  breakwater  was  joined  to  the 
island,  and  it  was  continued  to  its  present  length,  and  fin- 
ished in  18A8.  From  the  mainland  to  the  island  the  break- 
water is  formed,  on  its  inner  side,  of  a  bank  of  rnbble- 
stone,  surmounted  by  a  promenade,  over  whioh  the  spray 
breaks  with  a  very  moderate  K.  W.  wind,  and  on  the  outer 
or  sea-front  of  concrete  blocks ;  but  beyond  the  island  to 
its  termination  it  is  entirely  constnicted  of  large  blocks  of 
artificial  stone,  composed  of  1  part  of  French  hydraulic 
lime  with  2  parts  of  sand,  and  some  of  which  were  trans- 
ferred to  it  from  the  eastern  breakwater.  This  latter,  which 
is  also  constructed  of  large  masses  of  concrete,  is  of  more 
recent  construction ;  it  extends  about  6020  feet,  and  eon- 
verges  towards  the  western  breakwater."  {Report  of  Mettra, 
Richardt  and  Clarke,  1869.)  These  concrete  blocks  are  made 
from  sand  and  lime  from  Theil ;  two  months  of  exposure 
to  the  air  safflces  to  harden  them,  and  their  subsequent  im- 
mersion in  water  adds  to  their  hardness.  Each  block 
weighs  25,000  kilogrammes.  Steam-eranes  lift  them  up 
and  put  them  in  their  places.  The  joints  between  the  ar- 
tificial blocks  are  filled  in  with  small  pebbles,  which,  assisted 
by  the  action  of  the  sea,  form  a  compaot  and  solid  mass. 
"  Both  structures,"  says  the  report  before  cited,  "  are  defi- 
cient in  width,  and  from  the  rough  way  in  which  the  blocks 
are  deposited  some  amount  of  silt  finds  its  way  through  the 
interstices,  while  from  their  slight  elevation  the  sea,  during 
fresh  N.  W.  winds,  washes  over  them,  bringing  with  it  a 
certain  quantity  of  sand."  Recent  statements  represent 
the  entrance  to  be  "  shallowing  so  rapidly  ^s  to  call  loudly 
for  an  immediate  extension  of  the  west  pier." 

Fio.  2. 


The  canal  now  in  progress,  to  furnish  to  the  port  of 
Amsterdam  direct  communication  with  the  North  Sea,  has 
its  seacntrance  and  artificial  harbor  on  a  coast  of  sand 
'*  dunes,"  the  trend  of  which  is  about  N.  by  E.  The  axis  of 
the  harbor  projected  from  the  coast  into  the  North  Sea  is 
nearly  normal  to  the  coast-line.  The  width  of  this  entrance 
is  260  metres.  The  two  piers  are  to  be  extended  to  the 
depth  of  8  metres  below  the  level  of  low  water,  correspond- 
ing with  about  9.60  mitres  below  daily  high  water,  and 
8.50  mitres  below  A.  P.  (i.  e.  the  established  Amsterdam 
level).  The  roots  of  these  piers,  at  the  foot  of  the  downs 
on  the  beach,  are  1200  mitres  distant  one  from  another. 
Their  directions  converge,  so  as  to  make  an  angle  of  about 
77'  with  their  base-line.  At  1200  mitres  from  their  origin 
the  piers,  distant  660  mitres  from  one  another,  commence 
to  converge  more  rapidly ;  so  that,  with  an  increment  of 
length  of  345  mitres  (1545  in  all),  they  terminate  260  mi- 
tres (868  feet)  apart  at  the  harbor-month.  To  obtain  the 
requisite  depth  tne  area  between  these  piers  is  to  be  dredged 
to  an  elliptic  form  for  a  width  of  650  mitres,  and  to  a  depth 
of  8.50  m.  below  A.  P.  at  the  entrance,  7.50  m.  on  the  land 
side,  the  harbor  area  being  55  hectares  (135  acres);  while 
the  total  area  enclosed  by  the  piers  is  fully  100  hectares. 

The  method  of  construction  in  this  case  is,  forming  on 
the  sand  a  "  rip-rap  "  foundation  of  small  stone,  and  to  lay 
regularly,  from  a  huge  derrick  working  from  the  built-up 
end  of  the  pier  itself,  a  wall  of  concrete  blooks,  as  repre- 
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The  last  official  report  (for  1873)  reports  1273  mitrea 
length  of  the  northern  and  1165  mitres  of  the  southern 

Eier  completed  at  the  end  uf  that  year.*  Serious  damage 
ad  been  caused  by  the  autumnal  storms,  by  which  470 
mitres  of  the  northern  and  340  mitres  (length)  of  the 
southern  pier  were  greatly  damaged  by  shattering  and  (in 
part)  carrying  away  of  the  biton  blocks ;  and,  experienoe 
proving  their  resistance  inadequate,  the  Butch  parliament 
proposes  (Dec,  1874)  to  apply  3,340,000  guilders  to  rein- 
forcing externally  these  piers  with  huge  concrete  blocks. 

Mouths  of  great  rivers  not  only  constitute,  in  many  cases, 
natural  harbors,  but  seaports  of  cities,  the  marts  of  eommeroa 
for  the  products  of  the  tributary  territory.  These  mouths 
are  most  commonly  obstructed  by  "  bars,"  and  offer  the  most 
interesting  ajs  well  as  the  most  difficult  engineering  problems 
of  harbor  improvement.  One  of  the  most  interesting  works 
of  this  character  is  that  recently  executed  in  Holland  for 
the  navigable  communication  of  Rotterdam  with  the  sea. 
Naught  but  a  map  can  exhibit  the  relations  of  that  city  to 
the  remarkable  reticulation  of  fluvial  channels  by  which 
the  waters  of  the  Rhine,  the  Mense,  and  the  Scheldt  mutu- 
ally communicate  and  discharge  themselves  into  the  North 
Sea.  The  shortest  and  most  natural  route  is  to  follow  tht 
Nienwe  Maas  to  its  outlet  between  the  Uook  of  Holland 
and  the  island  of  Voorne ;  and  this  channel,  formerly  much 
used,  becoming  deteriorated,  ships  of  modern  large  dimen- 
sions have  been  compelled  of  late  years,  by  otrenitous  chan- 
nels 60  or  more  miles  in  length,  to  reach  the  Brouwershaven 
Inlet.  The  direct  communication,  just  alluded  to,  15  miles 
in  length,  the  Nieuwe  Haas,t  is  deflected,  near  its  muuth, 
from  its  course  by  the  Hook  of  Holland,  and  discharges  it- 
self over  extensive  shoals ;  whereas,  the  Brouwershaven  In- 
let has  ample  depth  of  water.  In  former  years  the  ''  Yoome 
Canal "  had  been  made  in  order  to  reach  the  Goeree  Inlet; 
hut  through  various  causes^  had  ceased  to  subserve  fully 
its  object.  Another  ship-canal  by  which  to  reach  the  Brou- 
wershaven was  projected,  but  was  rejected  not  only  in  conse- 
quence of  (in  the  language  of  the  Dutch  commission)  the 
admitted  inferiority  of  canal  to  open  river  nacigation,  but 

*  On  May  20, 1871,  these  lengths  were  651  and  477  mitres  re- 
spectively ;  the  sdvance  of  each  pier  was  500  luitres,  about,  In 
tne  ensuing  nine  months,  or  an  average  of  Z7  mitres  (90  feet) 
per  month.  The  year  1873  was  very  onTavorable,  and  the  mean 
advance  of  the  N.  and  S.  piers  was  but  lOand  12  mitres  per  month. 

t  The  main  body  of  the  Rhine  River  flows  by  Sotteraam.  bear- 
ing this  name,  the  ancientarm  which,  through  the  Netherlands, 
alone  bears  the  name  of  '*  Rhine,"  having  long  since  ceased  to  be 
an  outlet. 

I  The  locks  were  294  by  46^  feet :  the  draught  could  be  made 
23  feet,  and  was  considered  adequate ;  but  the  Qoeree  Inlet  had 
deficiency  of  depth  on  Its  bar  and  shoals. 
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in  oonieqaenee  of  the  eziatcnee  of  rirer-Bhoali  in  the 
roate,  **  the  remoral  of  which  was  by  no  means  aeBured." 
The  project  flniUly  adopted  by  the  oommiMion,  and  sno- 
eenfully  ezecated,  was  to  out  a  new  outlet  to  the  Nieuwe 
Ma*«  through  the  Hook  of  Holland,  and  to  prolon);  it  into 
deep-aaa  water  by  parallel  piera  (jetties).  These  two  jet- 
ties in  the  North  Sea  constitute  the  proper  riTer-month, 
eoasist  of  faseine-work  with  stone,  and  hare  a  total  length 
of  280t  mttres,  the  northern  pier  reaching  to  6.50  m.  below 
mean  low  (8.20  m.  below  mean  high)  water,*  and  the  sonth- 
ern  one  so  mncb  shorter  that  a  tide-eatohing  form  is  given 
to  the  entrance.  (This  latter  arrangement,  however,  is 
found  unsatiefnctory.and  the  southern  pier  is  to  be  length- 
ened by  1200  mitras  in  1875  and  1876.) 

Fio.5. 


TMeie  works  hare  proved  completely  sneoessfnl,  tbongh 
their  nitimate  reaolts  are  not  yet  rally  attained.  There  are 
■ow  18  feet  depth  (at  ordinary  high  tides),  which  is  oon- 
ttantly  increasing.  The  entire  commerce  of  Sotterdam 
with  the  sea  now  passes  this  channel,  averaging  600  vessels 
per  month.  The  autumnal  storms  of  1874  inflicted  no  serious 
iiuary,  nor  has  any  been  experienoed  during  the  prosecution 
of  the  work.  A  report  of  the  second  legislative  chamber  of 
Holland  annaunees:  "  the  doubts  formerly  expressed  as  to 
the  possibility  of  making  piers  at  sea  on  our  coast  are  en- 
tirely removed  by  the  full  eueooss  of  the  works  at  the  Hook 
of  Holland."  The  engineer,  Mr.  P.  Caland,  has  been  pro- 
moted to  be  "  Inspector  "  of  the  IFaterttaaU  in  reeognition 
of  his  success.  For  an  aoconnt  of  tho  work  see  (by  the 
writer)  Pro/.  Paper;  Corpa  of  Bngn.,  No.  22.  The  pecu- 
liar coiulriKiioH  will  be  round  desoribed  in  article  Jetty. 

A  more  celebrated  instance  of  the  improvement  of  a  river- 
mouth  by  the  use  of  "parallel  piers"  or  jetties  is  that  of 
the  Sulina  mouth  of  the  Danube.  The  piers  as  designed 
were  of  "  rip-rap  "  thrown  in  fVom  a  staging  of  piles,  subse- 
quently reinforeed  and  made  permanent  by  covering  with 
large  blocks  of  concrete.  As  designed,  the  piers  were  5850 
and  4310  feet  long,  starting  at  points  on  shore  2500  feet 
apart,  and  converging  to  parallelism  about  600  feet  apart. 
The  results  are  thus  stated  by  Sir  Chas.  Hartley  {MiHuttt 
o/  ProcecdiHg*  of  InitiUUion  of  Civil  Engitteer;  vol.  xxxvi., 

Fra.  S. 


Rulina  Mouth  of  the  Danube. 
pp.  208,  209) :  1.  That  when  the  European  commission  of 
the  Danube  began  its  labors  in  1856,  the  entrance  to  the 
8alina  branoh  was  a  wild,  open   seaboard  stream,  with 


wrecks,  the  hnlls  and  moats  of  which,  sticking  out  of  sub- 
merged sandbanks,  gave  to  mariners  the  only  guide  where 
the  deepest  channel  was  to  be  found.  2.  That  the  depth 
of  channel  varied  from  7  feet  to  II  feet,  and  was  rarely 
more  than  0  feet. ...  6.  That  on  the  completion  of  the  pro- 
visional piera  (in  1861)  the  depth  on  the  bar  increased  to 
17  feet,  and  Bulina,  instead  of  being  the  worst  harbor,  at 
once  took  the  highest  rank  among  the  best  commercial 
harbors  in  tho  Black  Sea.  Finally,  by  prolonging  the  south 
pier,  consolidating  and  rendering  ptrmanmt  the  work  at 
an  expense  equal  to  the  first  cost  of  the  temporary  struc- 
ture, and  by  other  improvements,  an  effective  depth  of  20 
feet  was  attained  in  1872,  and  since  maintained. 

The  Danube  liears  a  proportion  by  volume  of  sediment 
ot^^jj,  nearly  the  same  as  for  the  Mississippi.  The  case 
was  ciud  by  the  writer  {Ex.  I)aet.  113,  U.  R.  p.  S)8,  and 
No.  220,  p.  112,  43d  Cong.,  1st  Sess.),  not  as  a  proof,  but 
as  an  example,  that  to  the  great  river  of  the  West,  the 
Mississippi,  instead  of  abandoning  tho  mouths  and  resort- 
ing to  canal — inadequate  at  best,  and  of  doubtful  success 
— «  navigable  "  open  mouth  "  might  be  given.* 

The  subject  of  "  tidal  harbors,"  so  important  in  England, 
is  of  slight  importance  in  this  country,  natural  harbors  of 
superabundant  depth  being  superfluonsly  numerous  in  the 
limited  portions  of  the  North  American  continent  where 
the  range  of  tide  is  great;  and  space  will  not  allow  more 
ample  description  than  has  been  given  of  artificial  harbor- 
construction.  Of  recent  and  interesting  works  notdescribed 
reference  may  be  made  to  the  following :  that  of  Oamara, 
New  Zealand,  EugiHttriitg,  Apr.  25,  1873;  of  Kurraehee, 
India,  Engineering,  June  6,  18 1 3  (the  Manora  breakwater, 
which  belongs  to  it,  is  described  in  art.  Bkeakwatbr)  ; 
Holyhead,  Engineering,  Sept.  26, 1873 ;  Alexandria  (new 
harbor),  Kom  A'otlraud'i  Eng.  Mag.,  Feb.,  1873.  In  Engi- 
tteering,  Mar.,  187S,  will  be  found  a  novel  project  for  an 
"island  harbor"  at  Boulogne,  by  Col.  A.  Clarke,  Royal 
Bngineers.  J.  O.  Barnard. 

Harbors  of  American  I^akes.  The  great  lakes 
of  North  Ameriea — viz.  Lakes  Superior,  Michigan,  Huron, 
Erie,  and  Ontario^discharging  their  waters  into  the  At- 
lantic by  the  St,  Lawrence  River,  constitute  one  of  the 
moat  important  features  in  the  geography  of  the  continent, 
and  the  one  which  has  been  predominant  in  the  develop- 
ment of  the  great  grain-producing  section  of  the  U.  S. 
Navigated  Oom  the  earliest  discovery  of  the  country,  they 
now  bear  a  oommerce  which  rivals  that  of  the  ocean.  Owing 
to  their  great  size,  navigation  on  them  is  almost  as  dan- 
gerons  as  on  the  high  seas,f  rendering  good  harbors  as 
necessary  as  on  the  sea-coast.  There  is  on  these  lakes  a 
great  deficiency  of  natural  harbors,  especially  in  those  por- 
tions where  the  principal  cities  have  been  located,  and  where 
harbors  arc  must  needed  for  the  purposes  of  commerce.  The 
principal  natural  harbors  are  formed  by  islands,  by  inden- 
tations in  the  coast,  or  by  the  straits  oonnecting  the  great 
lakes;  but,  with  the  exception  of  Detroit,  there  is  no  port 
of  importance  which  possesses  a  harbor  that  is  not  to  a 
great  extent  artificial. 

The  watershed  of  these  hikes  is  comparatively  small,  and 
we  find  no  large  streams  emptying  into  them.  Proceeding 
but  a  short  distance  from  the  shores,  the  drainage  on  the 
N.  is  into  Hudson's  Bay,  on  the  W.  into  the  Mississippi 
River,  and  on  the  S.  into  the  Ohio,  Susqnehanna,  and 
Delaware  rivers.  Most  of  the  cities  and  towns  are  located 
at  the  mouths  of  small  streams,  which  would  naturally  be 
selected  in  early  times  when  vessels  of  light  draft  were 
used.  These  are  generally  so  insignificant  that  the  dis- 
oharge,  except  in  times  of  fVeshets,  is  insnSicient  to  main- 
tain an  adequate  navigable  channel  over  their  bars,  and 
for  many  years  the  commerce  at  large  cities,  like  Chicago 
and  Milwaukee,  was  carried  on  at  open  piers  built  out  into 
the  lake  on  piles.  Daring  storms,  vessels  were  obliged  to 
anchor  in  the  lake  where  the  bottom  was  favorable  for  the 
purpose.  Such  a  state  of  things  could  not  meet  the  in- 
creasing demands  of  commerce,  and  attention  was  directed 
to  making  harbors  of  the  streams  by  works  at  the  mouths, 
and  dredging  to  obtain  the  requisite  width  and  depth. 

The  principal  port  on  the  lakes  is  Chicago,  III.,  where 
the  annual  number  of  arrivals  and  departures  of  vessels  is 
about  25,000,  with  a  tonnage  of  over  6,000,000.  The  Chi- 
cago River,  as  it  is  called,  was  originally  an  insignificant 
stream,  with  but  a  few  feet  of  water  on  the  bar,  and  wholly 
nnsuited  for  commercial  purposes.     The  stream  has  two 


•  In  the  article  which  follows  (by  Col.  Houston,  U.  8.  Enpi.) 
win  be  found  some  theoretical  considerations  concerning  the 
effect  of  Jetties  at  riTcr-mouths. 

t  The  wave-violence  is  very  irreat  Mr.  D.  Stevenson  (Si;^ 
neering  tf  North  America)  descrilies  the  harbors  on  Lake  Erie  as 
reminding  him  of  those  of  the  British  Isles,  sod  nipntiona 
having  seen  a  stone  weighing  more  than  half  a  ton  which  had 
been  torn  from  its  bed  In  the  pier  at  BuBiilo,  moved  several  feet, 
and  overturned. 
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bnnohea — one  niniung  N.,  and  the  other  S.  Tbeae  brsnchu 
join  Mid  form  the  main  atreun,  running  S.  a  dwtanee  of 
abont  1  mile  to  the  lake.    Mott  of  the  harbor  improre- 

mentfl  on  tbe  lakes  are  of  the  same  general  character  aa 
those  at  Chicago;  and  thej  consist  in  widening  and  deep- 
ening the  channel  out  to  the  deep  water  of  the  lake,  and  in 
revetting  the  sides  of  the  CToarated  channel.  It  is  gen- 
erally found  that  immediately  inside  of  the  mouth  these 
streams  hare  considerable  depth,  but  this  is  separated 
firem  the  deep  water  of  the  lake  by  what  is  known  as  the 
bar.  This  is  composed  generally  of  sand  or  shingle.  Tbe 
existence  of  bars  is  sometimes  ascribed  to  the  deposit  of 
sediment  brought  down  by  rivers,  but  this  is  not  tbe  case 
with  liars  at  the  mouths  of  rivers  emptying  into  the  lakes, 
as  far  as  the  writer's  observation  has  extended.  The 
streams  are  generally  free  from  sedimentary  matter,  and 
when,  as  in  some  instances,  they  hold  suoh  matter  in  sus- 
pension, it  is  not  found  on  the  bar,  but  is  ditTnsed  by  the 
action  of  the  waves.  The  idea  of  these  bars  can  best  be 
formed  by  imagining  a  new  stream  suddenly  finding  an 
outlet  into  the  lake.  If  Ve  suppose  a  stream  suddenly 
projected  into  the  lake  in  a  direction  perpendicular  to  the 
coast  when  tbe  latter  is  straight,  it  is  cviaent  that  a  direct 
ehannel  will  bo  excivated  by  the  current.  It  is  also  evident 
that  immediately  after  the  current  passes  the  line  of  the 
shore  its  force  will  be  diminished  as  it  meets  the  resistance 
of  the  water  of  the  lake  and  spreads  out,  so  that  the  depth 
of  the  channel  produced  by  it  will  diminish  from  the  shore 
outward.  The  consequence  is,  that  there  will  be  a  bank 
of  sand  or  shingle  extending  from  shore  to  shore  in  a 
■emioironlar  form,  which  is  c.illed  the  "  bar."  This  sup- 
poses the  lake  to  be  without  storms  or  currents.  The  bar, 
therefore,  is  not  caused  by  the  river,  but  is  the  material 
composing  the  natural  bottom  of  tbe  lake  or  sea  which 
the  river-current  in  its  diminished  force  is  unable  to  dis- 
turb. 

The  depth  and  width  of  the  channel  over  the  bar  depend 
on  th»  strength  of  the  current.  This  bar,  however,  is  sub- 
ject to  various  moditicatione  in  form  and  extent  by  the 
action  of  the  lake  storms  and  currents,  espeoially  in  the 
case  of  streams  where  the  depth  on  the  bar  is  small.  The 
effect  of  waves  is  to  stir  up  to  a  certain  limited  depth  the 
jnaterial  on  the  bottom,  and  this  material,  being  held  tem- 
^rarily  in  suspension,  is  moved  about  by  the  current. 

The  southern  portion  of  the  W.  side  of  Lake  Michigan 
ii  a  gooi  example  of  the  effects  of  waves  and  currents. 
The  principal  storms  affecting  this  portion  of  the  lake  are 
fl*om  the  N.  B.  The  waves  oonstantly  strike  the  shore  at  an 
angle  of  about  ii",  and  produce  a  strong  littoral  current  in 
a  southerly  direction.  The  material  on  or  near  tbe  shore  out 
to  a  varying  depth,  according  to  the  height  of  the  wares, 
is  stirred  up  and  moved  to  the  B.  When  it  meets  the 
mouth  of  a  stream,  it  is  carriei  out  and  deposited  on  the 
N.  side  of  the  channel,  so  that  the  channel  of  the  river  is 
forced  to  the  S.  As  stated  above,  the  disoharge  from 
these  streams  is  small,  and  insufficient  to  maintain  a  chan- 
nel suited  for  navigation.  What  natural  channels  do  exist 
are  crooked  and  changing  by  the  action  of  storms.  It  is 
evident  from  the  foregoing  that  if  a  channel  were  dredged 
through  the  bar,  it  would  speedily  fill  up  unless  some  means 
were  taken  to  prevent  it.  This  is  dune  by  revetting  the 
banks  of  the  channel,  and  extending  the  revetment  out  to 
a  depth  of  water  beyond  which  the  waves  will  not  disturb 
the  bottom.  This  depth  may  be  practically  assumed  at 
from  18  to  24  feet  in  Lake  Miohigan.  The  chkss  of  harbor 
improvements  which  we  are  considering  may  be  stated, 
then,  to  consist  in  making  a  channel  of  proper  width  and 
depth  from  the  deep  water  of  the  great  lake  to  the  deep 
water  of  the  river,  lake,  or  artificial  basin  inside,  and  the 
construction  of  works  for  the  maintenance  of  this  channel. 
This  is  generally  the  ultimate  plan  of  these  improve- 
ments, but  iu  their  progress  we  may  so  place  our  works  as 
to  get  the  benefit  of  the  river-cnrrent  in  making  a  better 
channel,  especially  during  freshets. 

In  making  the  channel  through  the  bar  we  are  to  con- 
sider, y?i'>(,  its  width  and  depth ;  meoad,  its  direolion;  third, 
the  cliaraoter  of  the  works  for  its  maintonance.  Its  width 
should  be,  in  the  first  place,  sufficient  to  allow  a  free  dis- 
charge of  the  river-water  during  freshets;  and,  second- 
ly, to  accommodate  the  necessities  of  commerce.  The  di- 
rection given  to  the  channel  has  generally  been  perpen- 
dicular to  the  shore,  and  this  is  perhaps  the  best,  except 
in  special  eases.  The  works  executed  for  the  protection 
of  the  channel  are  generally  parallel  piers  extending  from 
the  shore  at  a  distance  apart  equal  to  the  width  of  the 
channel.  The  piers  and  breakwaters  in  the  lakes  are  con- 
structed either  of  cribs  of  timber  and  iron  filled  with 
stone,  or  of  pile-work.  The  details  of  these  methods  of 
construction  are  too  well  known  to  require  description  here. 
But  it  should  l>e  remarked  that  they  are  in  a  certain  sense 
temporary  structures,  requiring  frequent  repairs. 


The  work  under  water,  if  put  together  so  as  to  resist  the 
forces  to  which  it  is  subjected,  may  tw  oonsidered  perma- 
nent, aa  timber  under  fresh  water  will  last  indefinitely. 
Above  water  tbe  timber-work  will  last  flrom  ten  to  fifteen 
years,  when  it  must  be  renewed.  This  portion  of  the  work, 
known  as  tbe  "  superstructure,"  may  be  replaced  by  ma- 
sonry when  substantial  cribs  are  used.  It  is  impossible, 
except  under  the  most  favorable  circumstances,  to  maka 
cribs  remain  in  their  places  on  tbo  ordinary  lake-bottom 
without  preparing  a  substantial  foundation  of  loose  stone. 
The  bottom  is  generally  clay  overlaid  with  a  stratum  of 
sand  of  varying  thickness.  If  a  storm  occurs  after  th« 
crib  is  placed,  it  has  the  effect  of  washing  ont  the  sand 
underneath  the  crib,  causing  the  latter  to  tip  over,  and  in 
some  instances  to  move  it  bodily  from  its  place.  In  order 
to  remedy  this  difficulty,  a  trench  is  sometimes  excavated 
to  make  a  bed  for  the  crib,  but  this  is  an  expensive  and 
uncertain  process.  The  frequent  recurrence  of  storms 
causes  the  trench  to  fill  up,  in  whole  or  part,  before  the 
crib  can  be  placed,  causing  either  delays  in  the  work  or  an 
uneven  bottom  for  the  crib  to  rest  on.  Another  remedy 
which  has  been  adopted  is  to  make  the  bottom  of  the  crib 
a  grillage  of  timber,  with  openings  from  two  to  three  feet 
square.  These  openings  are  designed  to  admit  stone 
through  them  to  fill  up  tbo  space  below,  and  thns  form  a 
foundation.  This  remedy  is  out  partial,  and  it  has  hap- 
pened that  severe  gales,  occurring  soon  after  the  crib  was 
placed,  have  so  shaken  it  up  as  to  cause  all  the  stone-filling 
to  pass  through,  and  the  consequent  loss  of  the  crib. 

It  would  be  an  improvement  on  the  present  system  if 
the  centre  part  of  tne  crib,  dividing  it  lengthwise  into 
three  equal  parts,  were  made  with  a  close  bottom,  and  par- 
titions put  in  to  hold  the  stone  over  this  portion.  The  ob- 
ject of  the  grillage  would  be  secured  by  permitting  the 
stone  to  pass  through  next  to  the  sides,  while  we  would 
have  a  large  immovable  mass  in  tbe  centre,  sufficient  of  it- 
self to  hold  the  crib  under  ordinary  circumstances.  This  plan 
has  been  successfully  tried  at  Chicago,  (See  Fig,  1,)  Six 
Fio,  t. 


double  or  pairs  ofpilesP  Pare  driven  on  each  side  of  the  site 
of  the  crib.  The  piles  are  capped  with  a  stick  of  oak  tim- 
ber running  the  whole  length  of  the  crib.  The  crib  is  built 
in  three  compartments  by  partitions  running  lengthwise. 
The  middle  compartment  has  a  close  bottom,  about  thir- 
teen courses  below  the  top.  The  outer  compartments  have 
entirely  open  bottoms,  or  may  have  a  single  longitudinal 
stick,  OS  shown  in  the  drawing.  Chains  are  attached  to 
the  lower  cross-timbers  of  the  crib,  three  on  each  side.  The 
chains  are  made  of  sufficient  length  to  enable  them  to  be 
securely  fastened  to  the  oak  timber  between  each  pair  of 
piles  when  the  crib  is  lowered  to  its  required  position.  The 
piles  having  been  driven  and  capped,  and  tbe  crib  framed, 
the  latter  is  lowered  to  its  position  and  weighed  down  with 
stone  until  its  bottom  is  (say)  four  feet  above  the  bottom 
of  the  lake.  The  chains  are  then  secured  to  the  oak  tim- 
bers in  the  manner  described.  The  filling  then  proceeds, 
care  being  taken  not  to  put  too  much  stone  in  the  middle 
compartment,  to  bring  too 'great  a  strain  on  the  chains 
until  the  outer  compartments  are  filled.  These  outer  com- 
partments, having  open  bottoms,  allow  the  stone  to  pass 
through  freely.  Foundations  are  thus  formed  on  waioh 
the  crib  rests.  In  case  of  any  undermining  the  stone 
passes  down  without  taking  the  crib  with  it,  and  thus  pre- 
vents any  displacement  or  settlement  of  the  crib.  The 
stone  in  the  middle  compartment,  which  has  a  close  bot- 
tom, does  not  move,  and  is  sufficient  to  secure  the  crib  in 
its  place  in  case  of  storms,  and  prevents  the  possibility  of 
the  crib  rising  by  the  sifting  of  the  stone  through  the  gril- 
lage bottom,  as  has  sometimes  occurred.  It  is  considered 
that  the  bottom  of  this  middle  compartment  may  bo  nearer 
to  the  top  of  the  crib.  It  is  believed  that  the  Holland 
method  of  combining  fascines  and  stone  for  such  strae- 
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tarM  (ehasribad  by  0«a.  Banuvd,  Prt^.  Ay«n,  £Wp*  V* 
Bnrf:,  No.  22)  might  be  adTantagaonsly  nnd  on  th«  IkkM. 

Aa  eomraeroe  inoreaaes  it  ia  foand  th»t  in  aiMiy  eu«a  the 
atreama  do  not  afford  ali  the  harbor  faoilitiea  neaded.  The 
Chioago  River  ia  not  generally  more  than  200  feat  wido, 
and  in  many  plaeea  leaa.  Thia  haa  led  to  the  oonatmetion 
of  breakwatera  in  the  lalte  parallel  to  the  ahora,  ao  aa  to 
make  a  aafe  anchorage  for  Teaaela  inaide  the  breakwater, 
and  to  permit  the  oonatroetion  of  wharrea  on  the  lake- 
ahore.  Bxamplee  of  theee  are  fonnd  at  Chioago,  Buffalo, 
Dunkirk,  and  Oawego.  Harbor*  formed  in  thia  way  afford 
ample  apaoe  and  depth  of  water,  whereaa  in  eonatmotlng 
harbors  of  atreama  paaaing  through  large  eitiee  dredging 
must  be  oonatantly  resorted  to,  eolliaiona  are  frequent,  and 
the  publio  is  put  to  expense  and  inoonTenienoe  by  the  uae 
of  drawhridgea,  A  "  harbor  of  refuge  "  ia  now  in  prooeaa  of 
oonatrootion  at  Sand  Beaoh  on  tho  W.  ooaat  of  Lake  Hu- 
ron, eonaitting  of  a  breakwater  parallel  to  the  ahore,  and 
oonneoted  with  the  latter  at  ita  northern  end  by  a  pier. 

There  are  two  essential  differeneea  in  tho  problem  of 
harbor  improvementa  on  the  lakea  and  on  the  aea-ahore. 
First,  the  fresh  water  of  the  lakes,  whieh  permits  the  uae 
of  timber  for  permanent  work  under  water;  aeoond,  the 
absence  of  the  tides.  The  lake  anrfaoe,  however.  Is  in  a 
constant  state  of  oaoillotion,  due  to  rariona  oanaea,  of  anoh 
extant  and  frequency  aa  to  give  to  the  lower  portiona  of 
the  streams  emptying  into  them  the  oharaoter  of  tidal 
riTers.  These  oaeillationa  are  aometimea  aa  great  aa  three 
feat,  but  they  are  irregular  oa  to  extent  and  time  of  oeenr- 
renoe.  Thoy  frequently  take  place  aeveral  timea  a  day, 
oauaing  an  alternate  ebb  and  flood  current  at  the  riTer- 
mouth  much  in  excess  of  the  volume  due  to  the  discharge 
proper  of  the  river.  An  oacillation  of  a  foot  is  quite  fre- 
quent. When  we  find,  aa  is  frequently  the  case,  amall  lakea 
or  "  lagoons  "  aeparated  from  the  great  lakea  only  by  nar- 
row atripa  of  aand,  tho  outlet  of  thteae  lake*  ia  maintained 
by  this  ebb  and  flow,  as  on  the  aea-ahore. 

Among  the  natural  harbors  on  the  lakea  are— on  Lake 
Ontario,  Saokett'a  harbor  and  Toronto  harbor;  on  Lake 
Brie,  the  bay  formed  by  Long-Tailed  Point  and  the  road- 
ataada  formed  by  the  islands  at  ita  weatem  end ;  on  Lake 
Huron,  Ottawa  Bay,  Thunder  Bay,  Middle  Island,  Falae 
Prraque  Isle,  Hammond's  Bay,  the  mouth  of  the  St.  Mary'a 
Biver,  the  Duck  Islanda,  and  Michael  Bay;  on  Lake 
Michigan,  which  is  entirely  destitnte  of  natural  harbors 
except  at  ita  northam  end,  tba  Porta  dea  Morta,  Grand 
Traverae  Bay,  and  the  roadsteads  formed  by  the  Beaver 
and  Manitou  groups  of  iaianda;  on  Lake  Superior,  Qrand 
laland,  L'Anae,  and  Bayfield  harbors.  There  are  about 
seventy  harbors  on  the  great  lakes,  wholly  or  in  part  arti- 
ficial, and  examinations  hare  been  made  at  many  other 
ftointa  for  the  purpose  of  making  plans  and  estimate*  for 
mprovemsttta.  The  multiplicity  of  these  harbors  tenda 
directly  to  the  aafety  of  navigation.  These  improvements 
have  nearly  all  been  conducted  under  the  supervision  of 
the  corps  of  engineers  of  the  U.  S.  army.  It  ia  only,  how- 
ever, aince  the  year  1865  that  Congreas  has  made  large  and 
eontinuous  appropriations  for  this  purpose,  and  those  have 
not  been  oommcnaorate  with  the  necessities  of  commerce. 
There  is  no  branch  of  the  public  service  in  which  the  ben- 
efits to  ths  publio  are  more  evident  than  in  that  of  river 
and  harbor  improvement,  by  which  oommeree  is  foatered, 
transportation  cheapened,  and  a  great  aaving  in  life  and 
property  secured.  D.  C.  Hocstoii. 

Har'bor  Brit'on,  a  port  of  entry,  oap.  of  Fortune  Bay 
district,  Newfoundland,  has  a  fine  and  beaatiful  harbor. 
IthasajaU.     Pop.  360. 

Harbor  Creek,  tp.  and  post-v.  of  Srie  eo..  Pa.,  on 
Lake  Brie  and  the  Lake  Shore  R.  R.,  I  mile  E.  of  Erie. 
Pop.  1974. 

Har'bor  Grace,  next  to  St.  Joho'a  the  moat  important 
town  of  Newfoundland,  la  the  capital  of  Harbor  Grace  dia- 
triet.  Lat.  W  41'  28"  N.,  Ion.  5S°  12'  33"  W.  lu  harbor 
ia  large,  and  the  inner  port  ia  very  secure.  Harbor  Oraee 
has  a  oourt-bouse,  jail,  and  a  fine  cathedral.  It  is  the  seat 
of  a  Roman  Catholio  bishop.  Has  an  sztensive  trade,  1 
weekly  newspaper,  a  government  savings  bank,  a  fire  com- 
pany, gasworks,  a  water-supply,  aconvent,  schools,  literary 
institute,  and  various  benevolent  societies.     Pop.  6770. 

Har'bor  Xaia,  the  capital  of  Harbor  Main  district, 
Newfoundland,  is  a  fishing-town  at  the  head  of  Conception 
Bay.  It  haa  a  convent  and  Roman  Catholio  aehool.  P.  670. 

Har'bnrg,  town  of  Hanover,  on  the  aouthem  branch  of 
the  Elbe,  4  miles  S.  of  Hamburg.  It  haa  large  tanneries 
and  extensive  manufactures  of  woollens  and  linens,  and  its 
transit  trade  with  Hamburg  is  of  importance.    Pop.  16,506. 

Har'by  (Isaac),  the  grandson  of  a  Moorish  Jew,  waa  b. 
at  Charleston,  8.  C.,  in  1788.  He  waa  editor  of  varioua 
Jonnala,  and  the  author  of  aoveral  plays  and  nnmerons  st- 


airs, oratkns,  and  oritiqoea.  D.  in  New  York  Nov.  14,"  1828.< 
A  sketeh  of  his  life,  with  selections  from  bis  writings,  by 
H.  L.  Pinekney  and  A.  Hoise,  waa  pabliahed  in  1829. 

Har'conrt  (Sir  Williak  Oeorss  Grantillk  Vehablhi 
Verxo5),  LL.D.,  Q.  C,  known  aa  Sir  Vebrox  Harcourt, 
b.  Oct.  14, 1327;  graduated  M.  A.  at  Trinity  College,  Cam- 
bridge, with  high  diatinotion;  came  to  the  bar  1854;  became 
Q.  C.  ISnS;  professor  of  international  law  at  Cambridge 
1869;  kni,;;ht  bachelor  1873;  aolieitor-general  1873-74; 
entered  Parliament  for  Oxford  city  1868.  Anther  of  pomph- 
lota  and  pcpora  in  the  Satwrday  Bmew  and  London  Time; 
signed  "Eiatoricus,"  etc. 

Har'dee  (Williax  J.),b.  in  Georgia  about  1819 ;  grad- 
uated nt  Went  Point  1338,  and  appointed  a  second  lieuten- 
ant of  dragoons :  promoted  to  be  first  lioatonant  1830,  and 
captain  VjH.  For  gallant  conduct  in  the  Mexican  war  he 
was  brorettcd  major  and  licutonant-colonel.  In  1855  he 
was  promoted  to  bo  major  Zd  Cavalry,  and  in  1856  waa  ap- 
pointed commandant  of  cadets  at  Woat  Point,  with  local 
rank  of  licntonant-oolonol,  performing  at  the  same  time 
tho  duties  of  iootmctor  in  cavalry,  infantry,  and  artillery 
tactics.  Promoted  to  be  lieutenant-colonel  of  cavalry  in 
1860,  he  resigned  his  commission  Jan.  31, 1861,  and  joined 
the  Confederate  cause,  being  appointed  a  brigadier-general 
C.  S.  A.  the  following  June.  For  bravery  at  the  battle  of 
Bhiloh  he  was  promoted  to  be  m^jor-gcneral,  and  placed 
in  command  of  a  diviaion  in  Gen.  Brag^'s  army.  At  the 
battle  of  Cht^lin's  Hills  (Porryvillo)  ho  commanded  the 
left  wing  of  Bragg'a  army,  and  waa  promoted  for  gallantry 
to  the  rank  of  lieutenant-general.  He  also  took  part  in 
the  battle  of  Murfreosboro'.  After  the  fall  of  VicKsburg 
he  commanded  a  camp  of  paroled  prisoners  in  Alabama. 
Engaged  at  battle  of  Chattanooga  Nov.  23-25,  1863,  and 
subsequent  operations,  up  to  and  including  aicgc  and  fall 
of  Atlanta,  when  he  waa  transferred  to  tho  command  at 
Savannah,  Ga.,  which  place  ho  evacuated  Dec.  20, 1864,  as 
he  did  Charleston  Feb.  17,  1866,  finally  aurrendering  with 
Johnaton's  army  at  Durham  Station,  N.  C,  Apr.  26,  1865. 
Author  of  Hardest  Taetia,  adopted  for  use  in  tho  U.  S.  army 
and  for  the  militia.     D.  at  Wytherille,  Va.,  Nov.  6, 1873. 

Har'deman,  county  in  tho  S.  W.  of  Tenneaeee.  Area, 
544  sq.  m.  It  is  traversed  by  the  Big  Hatchie  River  and  the 
Mobile  and  Ohio  R.  R.  It  is  very  fertile.  Cattle,  maiie, 
and  cotton  an  staple  produats.   Cap.  Bolivar.   Pop.  18,074. 

Hardeman,  an  unorganised  county  in  the  N.  W.  of 
Texas.  Area,  1650  aqaare  miles.  It  haa  ateep  ridgaa,  and 
ia  adapted  to  paaturage  rather  than  agriculture. 

Hardeman  (Tbomas,  Jr.),  b.  in  Batonton,  Putnam  oo., 
Ga.,  Jan.  12, 1825;  waa  member  of  Congreaa  from  Georgia 
1859-61 ;  resigned  on  the  passage  by  his  State  of  the  oi^i- 
nance  of  seoession,  and  energetically  aupported  the  Confede- 
rate cauae ;  haa  been  often  a  member  of  the  State  legislature, 
and  repeatedly  Speaker  of  the  houae.     A.  H.  Stepbkns. 

Har'den  (Jobk  McPnERaos  Bbrrikk),  M.  D^  b.  in  1810 ; 
d.  near  Tallahassee,  Fla.,  Feb.  16, 1 848.  He  graduated  M.  D. 
at  the  University  of  Pennsylvania,  and  practised  his  profes- 
sion in  Liberrty  oo.,  Qa. '  His  contributions  to  the  Ammcan 
JoHrnal  o/  lk»  Utiiieal  jSnaaem  and  the  Sonlhem  Mtdiral 
and  Svrffieat  Jtmmalf  espeoially  his  researches  on  isopathia 
or  the  parallelism  of  diaeaaee,  atamped  him  an  indefatigable 
atudeni  and  one  of  decided  ability.  He  ssnk  into  an  early 
grave  from  oonaumption.  Paul  F.  Etr. 

Har'denbnrg,  post-tp.  of  Ulater  co.,  N.  Y.,  in  a  wild, 
mouotainoua  region.     Pop.  028. 

Har'derwrk,  or  HarderwUk,  town  of  the  Nether- 
lands, in  the  province  of  Geldem,on  the  Zuyder-Zee,  It  ia 
much  engaged  in  herring  fishing.     Pop.  6586. 

Hardicannte  {ffartkacntu),  king  of  Engliynd,  was  a 
son  of  Canute  by  Emma,  widow  of  Ethelred  II. :  was  chosen 
king  of  tho  West  Saxons  in  1035,  while  Harold,  his  reputed 
half-brother,  ruled  the  rest  of  England.  In  1036  he  became 
king  of  Denmark,  where  he  was  already  viceroy ;  waa  deposed 
as  king  of  Wessex  1037, "  because  he  was  too  long  in  Den- 
mark ;"  made  preparations  for  invading  England,  when  he 
heard  of  Harold's  death ;  was  unanimously  chosen  king  of 
England  at  the  Witenagemoto.  Hardicanute'a  reign  waa 
short,  but  stained  with  dreadful  crimes.  D.  at  Lambeth 
June  8,  1042. 

Har'die  (Jakes  Allrm),  b.  in  the  city  of  New  York 
May  5,  1 823 ;  graduated  fW>m  the  V.  8.  MiliUry  Academy 
July  1,  184-t,  entering  the  army  in  the  artillery  service; 
served  as  assistant  professor  at  West  Point,  and  aa  company 
oSloer  in  garrison,  fVoDtier,  and  Indian  service  till  1861, 
being,  during  a  portion  of  the  time,  aide-de-camp  to  Gen. 
Wool.  Served  during  the  civil  war  aa  ^de-de-camp  to 
M%j.-Gen.  MoClellan  during  hia  campaigna  with  the  Army 
of  the  Potomac,  before  Richmond,  in  the  Maryland  cam- 
paign, etc.;  on  the  staff  of  Maj.-Gen.  Bumside  in  the  Rap- 
pahannock campaign ;  Judge-advocate-general  of  the  Army 
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of  tha  Potomao,  aUff  of  Mt^.-Oeo.  Hooker;  brigadier- 
genonl  of  Tolunteua  Nov.  28, 1862;  aupoiated  aisiaUDt 
adjuUnt-generai  (rank  of  m^jor)  feb.  19,  1863;  aaaigned 
to  special  duty  in  ttia  war  department  till  1S66;  aaeistant 
to  Mr.  Secretary  Stan  ton  uatu  he  vacated  office;  thereafter 
with  Qent.  Grant,  SchoBeld,  and  Uawlius,  u  acting  secre- 
tary of  war ;  appointed  inspector-general  (rank  of  colonel) 
Mar.  24,  1S64 ;  brevet  brigadier-general  and  brevet-ma- 
jor-general U.  S.  A. Mar.  13, 1866;  in  1866  aenior  member 
of  commiasioa  to  inspect  the  ordnance  and  ordnance  stores 
In  forts  and  arsenals  of  the  TJ.  S.,  with  reference  to  the  dis- 
position of  munitions,  the  accumulation  of  the  war ;  com- 
miasioner  to  audit  the  military  claims  of  Kansas,  Montana, 
Dakota,  California  and  Oregon.  Writer  of  various  oon- 
tributiona  to  the  presi;  author  of  numerous  military  re- 
ports. O.  C.  SlMHONB. 

Har'diilt  oounty  of  Illinois,  boanded  on  the  E.  and  S. 
by  the  Ohio  River.  Area,  200  square  miles.  It  has  a  fer- 
tile soil,  and  grain  is  the  leading  product.  Coal  is  found 
in  the  N.  E.  part.     Cap.  Elixabethtown.     Pop.  5113. 

Haidin,  county  of  N.  B.  Central  Iowa.  Ar«a,  S7t 
square  miles.  It  is  a  rolling  prairie,  with  fertile  soil. 
Grain  is  the  chief  product.  There  are  important  coal- 
mines. It  is  traversed  by  the  Iowa  Central  and  the  Du- 
buque and  Sioux  City  R.  Rs.     Cap.  Eldora.     Pop.  13,684. 

Hardin,  county  of  N.  W.  Central  Kentucky.  Area, 
500  square  miles.  Its  surface  is  diversified,  with  a  pro- 
ductive soil.  Cattle,  grain,  tobacco,  and  wool  are  leading 
products.  It  is  traversed  by  the  Louisville  and  Nashville 
B.  R.     Cap.  EUiabethtown.     Pop.  15,705. 

Hardin,  oounty  of  N.  W.  Central  Ohio.  Area,  476 
square  miles.  It  ia  level  and  fertile,  but  some  parts  are 
marshy.  Cattle,  grain,  wool,  and  lumber  are  leading  prod- 
ucts. The  county  is  traversed  by  the  Cincinnati  Sandusky 
and  Cleveland  and  other  R.  Rs.     Cap.  Kenton.     P.  18,714. 

Hardin,  county  of  Tennessee,  bounded  on  the  S.  by 
Mississippi  and  Alabama.  Area,  650  square  miles.  It  ia 
divided  by  the  navigable  Tennessee  Biver.  Iron  ore  ia 
found.  The  soil  ia  fertile.  Cattle,  wool,  corn,  and  ciotton 
are  staple  products.     Gap.  Savannah.     Pop.  11,768. 

Hardin,  county  in  the  8.  E.  of  Texas,  bounded  on  the 
E.  by  the  Necbes  River.  It  is  well  watered,  and  heavily 
timbered  with  pine.  Some  ootton,  rice,  and  tnbacoo  is 
produced.     Area,  1832  sq.  m.     Cap.  Hardin.     Pup.  1460. 

Hardin,  tp.  of  Conway  oo.,  Ark.    Pop.  730. 

Hardin,  post-v.  and  tn.,  cap.  of  Calhoan  eo.,  III.,  on 
the  Illinois  River,  50  miles  N.  of  St.  Louis.  It  bat  a 
churoh,  a  school,  2  weekly  newapapera,3  hotels,  a  mill,  and 
a  machine-shop.  It  ia  a  good  enipping-point.  Pop.  of 
tp.  650. 

Albibt  a.  AifSBLL,  Ed.  "  Calbovr  Co.  I>>iiocr4t." 

Hardin,  tp.  of  Pike  eo.,  HI.    Pop.  1468. 

HardiOiitp.  of  Oreene  eo.,  Ia.    Pop.  195. 

Hardin,  tp.  of  Hardin  eo.,  Ia.    Pop.  2013. 

Haidin,  tp.  of  Johnson  oo.,  Ia.    Pop.  737. 

Hardin,  tp.  of  Webater  oo,,  la.     Pop.  433. 

Hardin,  ^.  of  Clinton  oo..  Mo.    Pop.  1925. 

Hardin,  post-v.  of  Shelby  oo.,  0.    Pop.  87. 

Hardin,  post-v.,  cap.  of  Hardin  co.,  Tex.,  78  miles 
E.  N.  E.  of  Houston. 

Hardin  (John),  b.  in  Faoqnier  co.,  Va.,  Cot.  1,  1753; 
served  as  lieutenant  in  the  Revolutionary  war  in  Morgan's 
ri6e  corps,  and  as  lieutenant-colonel  of  Kentucky  militia 
commanded  detachment  under  Gen.  Harmar  in  his  fight 
with  the  Miami  Indiana  in  1790 ;  commanded  advance  of  a 
successful  expedition  in  1791  against  the  Indians  on  the 
Wabash ;  served  under  Oen.  Wilkinson  in  Ohio,  and  was 
killed  (1792)  by  Indians  while  advancing  under  a  flag  of 
truce. 

Hardin  (John  J.),  son  of  Major  M.  D.  Hardin,  b.  at 
Frankfort,  Ky.,  in  1810;  educated  at  Transylvania  Uni- 
versity; studied  and  practised  law  at  Jacksonville,  111. ; 
member  of  the  Illinois  State  legislature  1836-42,  and  repre- 
sentative in  Congress  1843-15 ;  in  the  war  with  Mexico  be 
served  as  colonel  of  the  1st  III.  Vols,,  which  regiment  he 
led  at  Bnena  Vista,  where,  on  the  second  day,  while  head- 
ing a  charge,  he  waa  killed,  Feb.  23, 1847. 

Hardin  (Martik  D.),  a  son  of  Col.  John  Hardin  (1753 
-92),  a  famous  Indian  fighter  and  Revolutionary  patriot 
of  Virginia  and  Kentucky.  The  younger  Hardin  was  b. 
June  21,  1780,  in  Western  Pennsylvania ;  settled  with  his 
father  in  Kentucky  in  1786 ;  became  a  lawyer;  was  secre- 
tary of  State  for  Kentucky  1812;  served  with  distinction 
under  Harrison  as  major  in  that  year;  was  U.  S.  Senator 
1816-17.  Author  of  a  vol.  of  legal  reports,  1810.  Was  a 
lawyer  of  great  ability.  D.  in  Franklin  eo.,  Ky.,  Oct.  8, 1823. 


Har'ding,  tp.  of  Pottawattomie  oo.,  Ia.    Pop,  122. 

Harding  (0iu8teb),  b.  in  Conway,  Mass.,  Sept.  1, 1 793 ; 
d.  in  Boston  Apr.  1,  1866 ;  began  bia  art-life  as  a  sigo- 
painter;  had  his  enthusiasm  fur  higher  art  awakened  by  • 
man  of  no  repute,  who  painted  likenesses  of  himself  and 
his  wife.  Without  inatruotion  or  encouragement,  he  took 
up  the  profeaaion,  painted  a  hundred  portiraila  in  six 
mootha  at  925  each ;  went  to  Philadelphia  to  study ;  thence 
to  St.  Louis,  where  he  resided  for  some  years ;  then  estab- 
lished himself  in  Boston  and  became  at  onoe  the  fashion. 
In  1823,  Harding  went  to  Liverpool,  and  remained  abroad 
three  years,  studying  and  painting.  The  dukes  of  Sussex, 
Hamilton,  and  Norfolk,  the  historian  Alison,  and  the  poet 
Rogers  sat  to  him.  On  his  return  home  aoooesa  awaited 
him.  Among  the  eminent  persona  who  sat  to  him  were 
Daniel  Webster,  Madison,  Monroe,  J.  Q.  Adamr,  Chief- 
Justice  Marshall,  Henry  Clay,  and  J.  C.  Calhonn.  Mr. 
Harding  waa  a  tall,  robust  man,  of  frank,  social  disposition 
aud  gonial  manners.  His  presence  waa  very  attractivt^ 
and  bis  company  delightful.  To  hia  personal  qualities  he 
probably  owed  much  of  his  extraordinary  popularity,  for, 
though  sontetimea  excellent  aa  likenesses,  his  portraits 
lacked  the  aconracy  of  drawing  and  the  color  that  distin- 
guish the  best  works  of  art.  0.  B.  Frotbisgham. 

Har'dinge  (Charlbs  Stbwart),  aeeond  riscount,  b. 
Sept.  12, 1822 ;  studied  at  Eton  and  Christ  Church,  Oxford; 
B.  A.  1844;  served  in  the  Sikh  vara,  and  aa  seeretary  to 
hia  father  in  India;  In  PaTliament  for  Downpatrick  1851- 
56 ;  succeeded  to  the  peerage  1 856 ;  nnder-seoretaTy  of  state 
for  war  1858-59.  Author  of  Vitm  tn  India  (1847),  a  costly 
work,  illustrated  by  himself. 

Hardinge  (Hesbt),  Viscotrirr,  b.  atWrothara,  Kent, 
Eng.,  Mar.  30,  1785;  entered  the  army  I79S;  made  lieu- 
tenant 1802,  captain  1804;  sened  in  the  Peninsula  1808- 
14;  deputy  quartermaster-general  1809-13;  wounded  at 
Vimeira,  Vittoria,  and  Ligny,  where  he  lost  an  arm  white 
commanding  a  German  brigade;  K.  C.  B.  1815;  entered 
Parliament  for  Durham  1820 ;  married  a  daughter  of  Lord 
Castlereagh  1821;  privy  councillor,  secretary  at  war  1828; 
chief  secretary  for  Ireland  1830,  18.^4-35,  and  180-44; 
governor-general  of  India  1844-48,  and  performed  the 
duties  of  that  ofllce  with  ability.  In  1846  he  gained  a 
victory  over  the  Sikhs  at  Ferozeahah,  and  fought  in  that 
bloody  campaign,  chiefly  as  a  volunteer  under  Gongh.  In 
1846  ho  was  made  Viscount  Hardingc;  master-geneml  of 
ordnance  1852;  eommander-in-ehlef  1852;  field-marshal 
1855.     D.  at  Southport  Sept.  24,  1856. 

Har'dinsburg,  post-r.  of  Washington  co.,  Ind.  P.  199. 

Hardinsbnrg,  post-v.,  county-seat  of  Breckenridgo 
00.,  Ky.,  120  miles  S.  W.  of  Frankfort,  has  a  seminary  and 
several  public  buildings.     Pop.  455. 

Har'dinarilie,  a  v.  of  Shelby  oo.,  Ky.    Pop.  88. 

Hard'ness,  Scale  of.  In  oomparing  the  hardness  of 
minerals,  the  mineralogist  uses  an  arbitrary  seale  composed 
of  ten  minerals,  representing  from  one  to  ten  gradually  in- 
creasing degreea  of  hardness.  The  minerals  generally  se- 
lected, and  forming  what  is  known  as  "  Moh's  scale,"  aro— 
1,  talc;  2,  gypsum  (we  prefer  rock-salt);  3,  caloite;  4, 
fluorite ;  5,  apatite ;  6,  feldspar ;  7,  qnarti ;  8,  topas  ;  9, 
corundum;  10,  diamond.  Transparent  crystalline  varie- 
ties are  chosen.  A  simple  scale  may  bo  extemporised  by 
use  of  the  thumb-nail,  of  an  old-fashioned  copper-coin 
(which  exactly  equals  No.  3),  of  a  piece  of  gloxs,  and  of  a 
hard  steel  file,  which  will  give  approximately  all  the  de- 
grees below  8.  By  a  little  practice,  however,  the  stndent 
will  learn  to  readily  recognise  the  degrees  below  8  by  sim- 
ply passing  the  file  over  th»  mineral  and  noting  the  result- 
ing sound.  Edward  C.  H.  Dav. 

Hardonin  (Jkab),  b.  at  Qnimper,  in  Brittany,  1646; 
waa  appointed  in  1683  librarian  of  the  College  Louis-le- 
Grand ;  devoted  himself  to  the  study  of  Greek  and  Latin, 
philosophy,  theology,  and  numismatology.  He  maintained 
in  his  Chrouologia  ex  »«mmi>  antiquit  ratiluta  (1697),  and 
in  bis  Proleffomena  ad  Cetmram  t'etenim  ScriptQrum^  that 
the  works  ascribed  to  the  Greek  and  Latin  authors,  with 
the  exception  of  Cicero,  Pliny  the  Elder,  the  Georgia  of 
Virgil,  and  the  Satiree  and  Bpiellet  of  Horace,  were  the 
productions  of  the  monks  of  the  thirteenth  century,  and 
that  most  of  the  so-called  ancient  coins  were  of  recent  ori- 
gin. Virgil's  ^iteid  he  considered  an  allegorical  repre- 
sentation of  SL  Peter's  journey  to  Rome.  Ho  also  disputed 
the  genuineness  of  the  proceedings  of  the  Church  councila 
before  that  of  Trent.  Hardonin  was  one  of  the  editor*  of 
the  Scriptore$  Latini  in  tMHin  Delphini,  for  which  collection 
he  prepared,  with  valuable  notes  and  a  copious  index,  Ptimii 
Binoria  Xatttralit  (Paris,  1685,  6  vols.  4to;  reissned  I7t3, 
3  vols.  fol.).  He  also  published  a  ConciliorHin  Collectio(12 
vols.'fol.,  Paris,  1715),  which  was  suppressed  by  authority 
of  Parliament.     D.  Sept  3,  1729.  H.  Drisler. 
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Hard'ware,  a  term  applied  to  thoaa  articles  of  oom- 
mon  aiie  made  of  iron,  copper,  brass,  or  bronse.  A  general 
assortment  of  hardware  eompriaes  an  almost  inflnlta  variety 
ef  articles  mannfactnred  wholly  or  in  part  from  the  metals 
or  alloys  named  abore.  For  the  oonrenienoe  of  both  deal- 
ers and  enstomers,  this  assortment  is  divided  into  sereral 
classes,  and  the  wholesale  dealers  or  jobbers  usually  eon- 
fine  themselves  to  a  single  class.  Thus,  hwildert^  kardvfort 
inchides  locks,  keys,  bolts  of  all  sorts,  door  and  ot'ker  knobs, 
hinge*,  springs,  latches,  hooks,  staples,  window-fiastenerB, 
window-weights,  spikes,  nails,  brads,  tacks,  clothes-hooks, 
screws,  nnti,  anchors  (for  fastening  brick  walls),  and  per- 
haps also  crowbars  and  jaokscrews.  Carpenters*  or  joinwt* 
1iard»ar«  inelades  not  only  all  descriptions  of  carpenters' 
tools,  a  great  variety  of  saws,  planes,  oitts  and  bitt-stoeks, 
augers,  gimlets,  chisels,  mortising  tools,  screwdrivers,  ham- 
mers, hatchets,  adzes,  broad-axes,  etc.,  but  also  the  smaller 
articles,  nails,  serews,  locks,  and  the  like  of  bailders'  hard- 
ware. Aoweieepers'  hardKitre  is  a  still  larger  department, 
embrsoing  every  kitchen  utensil  either  wholly  or  in  part  of 
inn,  jteel,  copper,  brass,  bronie,  or  block-tin,  and,  as  gen- 
anlly  construed,  all  articlcf  of  table  cutlery  and  every  de- 
scription of  tinned  or  galvanised-iron  ware.  It  is  often 
also  made  to  inolade  plated  goods  for  household  use,  and 
many  wooden  articles,  such  as  pails,  tubs,  boxes,  etc.,  more 
appropriately  belongiDg  to  wooden-ware,  as  well  as  the 
coeaper  forms  of  glass-and-metal  wares  for  domestic  use, 
such  as  cans  for  fruit,  preserve-jars,  etc.  An  ordinary  stock 
of  housekeeping  hardware  may  include  as  many  as  10,000 
different  articles. 

These  are  the  principal  divisions,  but  there  are  others  of 
oonsiderable  importance  in  large  cities,  such  as  laddUrt', 
Jkameaa  and  tmnk  makera'  kardtoart,  which  comprises  a 
considerable  number  of  items;  mitt«r«'  and  contractor^ 
harduarc,  including  picks,  crowbars,  spades,  shovels,  etc. ; 
mnekinicle'  hardware,  including  those  descriptions  used  by 
•tove,  range,  heater,  furnace,  and  boiler  raaken,  plumbers 
and  gasfltters,  tinsmiths,  etc. ;  ttationers*  hardware,  inolnd- 
ing  copying-presses,  cash-boxes,  line  cutlery,  ink-stand- 
ishes,  match-safes,  cigar-holders,  etc. ;  car-builder^  hard- 
ware, which  includes  all  the  metallic  fixtures  of  a  railway 
oar ;  /umitHre  and  kottae-fumiehing  hardware,  a  large  de- 
partment of  the  business;  and,  finally, /nitry  and  toy  hard- 
ware, which  includes  a  great  variety  of  fanciful  goods  be- 
longing rather  to  the  realm  of  luxury  than  of  mere  ntility. 
Uany  of  these  artieles  are  treated  under  their  speoiflc 
names,  but  the  general  torm,  hardware,  applying  to  them 
all,  is  too  important  to  be  overlooked.  The  amount  of 
goods  appropriately  belonging  to  this  title  produced  in  a 
year  is  enormous:  in  1871  the  amount  reported  to  the 
British  government  from  the  great  hardware  marts  ex- 
seeded  £12,000,000  =-$60,000,000.  In  the  U.S.  in  1870, 
according  to  the  census,  the  different  branches  of  the  hard- 
ware trade  produced  $142,836,272.  L.  P.  Brockett.  , 
Hard'wiek,  post-tp.  of  Worcester  co.,  Mass.,  76  miles 
W.  of  Boston,  on  the  Wore  River  £.  R.  It  is  hilly,  bat 
fertile,  and  hat  abundant  water-power  and  mannbetaras 
of  paper  and  woollen  goods.  Pop.  221(1. 
Hardwick,  post-tp.  of  Warren  eo.,  N.  3.  Pop.  638. 
Hardwick,  post-tp.  of  Caledonia  co.,  Vt.,  24  miles 
N.  E.  of  Montpelier,  is  on  the  Portland  ond  Ogdensburg 
R.  R.  It  has  an  academy,  3  churches,  and  manufactures 
of  sash,  doors,  blinds,  furniture,  woollens,  carriages,  leather, 
and  other  goods.     Pop.  1519, 

Hardwick  (Charles),  b.  at  Slingsby,  Yorkshire,  Sept. 
22, 1821 ;  lost  bis  life  by  a  fall  in  climbing  the  Pyrenees  Aug. 
19, 1859,  and  was  buried  in  the  Protestant  cemetery  of  Lu- 
chon.  Apparently  of  humble  parentage,  he  made  his  way 
at  the  University  of  Cambridge  oy  his  talents  and  industry. 
In  1853  he  was  appointed  profeBSor  of  divinity  in  Queen's 
College,  Birmingham,  and  in  1855  lecturer  on  divinity  in 
King's  College,  Cambridge.  He  bad  been  ordained  deacon 
In  1846  and  priest  in  1847,  and  only  a  few  months  before 
his  untimely  death  was  made  archdeacon  of  Ely.  His 
scholarship  was  both  broad  and  accurate,  and  he  was  a 
versatile  and  rapid  worker.  He  published  other  books,  but 
hie  fame  will  rest  on  these  four;  HUtory  of  the  Artielee  of 
Beliifiim  (1851;  2d  ed.  1859),  Hitiory  of  the  Middle  Age 
of  the  Church  (1853),  Hitory  of  the  Beformation  (1856), 
Chriet  and  Other  Matter!  (in  4  parts,  1855-58:  3d  ed.  by 
Francis  Procter,  1874).  R.  D.  Hitchcock. 

Hard'wicke,  Earls  op.  (1)  Philip  Yorke,  b.  at 
Dover,  Eng.,  Deo.  1,  IB'JO;  was  a  merchant's  son;  called 
to  the  bar  at  the  Middle  Temple  1715;  M.  P.  for  Lewes 
1719;  became  solicitor-general  1720;  was  attorney-general 
1723-33;  lord  chief-justice  1733-37;  Baron  Hardwicke 
1733;  lord  high  chancellor  1737-56;  Viscount  Royston 
and  earl  of  Hnrdwicke  1754.  D.  in  London  Mar.  6,  1764. 
Be  was  one  of  the  ablest  jurists  that  ever  occupied  the 
woolsack.    (2)  Philip,  second  earl,  b.  l>eo.  9, 1720;  was 


edneated  at  Cambridge,  where  he  took  the  doctorate  of 
laws,  and  in  1762  became  chancellor  of  the  nniversity.  O. 
May  16,  1790;  contributed  to  Athenian  Lettert  (1741-43). 
His  other  principal  works  are  MitceHaneoue  State  Paper* 
and  Walpoliana.  (3)  CHi.RLES  Philip,  fifth  earl,  b.  Apr. 
23,  1836 ;  succeeded  to  the  peerage  1873. 

Har'dVi  county  of  West  Virginia,  bounded  on  the  S.  E. 
^7  Virginia.  It  is  a  fertile  and  romantic  monntain-rcgion, 
with  broad  and  rich  valleys.  Orain  and  live-stock  are 
leading  product!.  Coal  and  iron  are  found.  Area,  about 
460  square  miles.     Cap.  Moorefield.     Pop.  5518. 

Hardr«  tp.  of  Holmes  co.,  0.    Pop.  2857. 
Hardy,  tp.  of  Isle  of  Wight  co.,  Va.    Pop.  3171. 
Hardy,  tp.  of  Logan  oo.,  W.  Ta.    Pop.  1472. 

Hardy  (Jahes  Wako),  a  minister  of  the  Methodist 
Episcopal  Church,  South,  b.  in  Qeorgia  Jan.  19, 1815;  d. 
in  Alabama  Aug.  14,  1853 ;  graduated  with  distinction  at 
Randolph-Macon  College,  Va.,  in  1837,  and  was  elected  in 
1838  to  the  chair  of  natural  science  in  that  institution. 
H9  was  several  years  a  professor  of  mathematics,  and  after- 
ward president  of  La  Grange  College,  Ala.  He  was  a  pro- 
found scholar  and  an  eloquent  preacher.  T.  0.  Schkirs. 

Hardy  (Koiert  Spence),  b.  at  Preston,  Lancashire, 
England,  July  I,  1803;  joined  the  Weslcyan  conference  in 
1825,  and  went  as  missionary  to  Ceylon,  laboring  there  for 
twenty-three  years,  and  then  returning  to  England.  The 
Britith  Government  and  the  Idolatry  of  Ceylon  ( 1 841),  Eaat- 
em  Monaehiem  (1850),  A  Manual  of  Buddhirm  in  itt 
Modem  Devetopmente,  tranalated  from  Singhaleee  MSS. 
(1853),  Legende  and  Theorie*  of  the  Buddhiata  compared 
with  Hiatory  and  Science  (1867),  were  published  by  bim. 
J),  at  Headingly,  Torkshire,  Apr.  16,  1868.  His  writings 
have  thrown  much  light  upon  liooddhism,  and  be  was  re- 
garded OS  one  of  the  best  of  recent  Pali  scholars. 

Hardy  (Sir  Thomas  Dcppcs),  D.  C.  L.,  b.  in  1804  at 
Port  Royal,  Jamaica ;  became  in  1819  a  clerk  in  the  Tower 
of  London,  and  in  1861  deputy  keeper  of  the  public  records ; 
won  great  distinction  by  his  editions  of  ancient  MSS.,  old 
public  records,  and  rolls,  catalogues  of  state  papers,  a 
Life  of  Lord  Langdale  (1852),  and  other  works  of  much 
historical  value. 

Uar'dyston,  tp.  of  Snisez  co.,  K.  J.    Pop.  1668. 

Har'dyrille,  post-v.  of  Mohave  oo.,  Ar.,  on  the  E.  bank 
of  the  Colorado  River,  above  Mohave  City.     Pop.  20. 

Hardyrllie,  post-v.  of  Hart  co.,  Ky.     Pop.  88. 

Hare,  a  name  properly  belonging  to  those  rodent  mam- 
mals of  the  family  Leporidse  which  are  in  the  main  solitary 
in  their  habits,  and  which  construct  forms  or  nests  upon 
the  surface  -of  the  ground,  but  do  not  have  burrows ;  for 
the  social  and  burrowing  Leporidee  are  rabbits.  According 
to  this  distinction,  it  is  probable  that  there  are'  no  true 
rabbits  in  America,  except  the  descendants  of  those  brought 
from  Europe.  Our  wild  rabbits  are  therefore  hares.  With 
the  exception  of  the  calling  hares  {Lagomya,  of  which 
genus  the  U.  8.  have  one  species,  the  little  chief  hare,  L. 
princepa  of  the  Rocky  Mountains),  the  hares  and  rabbits 
are  all  of  the  genus  Lepna.  Of  more  than  forty  known 
species,  nearly  half  are  North  Amerioan.  The  more  im- 
portant are  the  common  gray  rabbit  (L.  ayhaHau),  (0  ex- 
tensively taken  as  food  by  traps,  snares,  and  fircsfms ;  the 
great  white  hare  {L.  Americanua) ;  the  jackus  rabbits  (£. 
cullolit  and  Texanua)  of  the  Far  West;  Baird'e  bare  {L. 
Bairdii),  remarkable  from  the  fact  that  the  males  as  well 
as  females  give  milk  and  suckle  their  young;  and  the 
water-hares  of  the  South  (L.paluatria  and  aquaticua),  both 
good  swimmers  and  inhabitants  of  swamps.  The  most 
common  of  the  European  bares  is  the  L.  tiinidna,  so  exten- 
sively coursed  by  greyhounds  and  pursued  by  harriers  and 
beagles.  The  hares  have  been  considered  partial  ruminants; 
but  it  is  stated  by  good  authorities  that  tno  apparent  rumi- 
nation is  performed  for  the  purpose  of  grinding  down  the 
teeth  and  fitting  them  for  gnawing.  Their  progression  is 
by  a  series  of  leaps.  Most  of  them  are  very  swift,  their  only 
defence  from  enemies  being  in  escape.  It  having  been  dis- 
covered in  France  that  the  European  hare  and  rabbit  breed 
freely  together,  and  that  the  hybrid  offspring,  called  lepori- 
dca,  are  unusually  good  for  the  table,  quite  an  industry  in 
the  breeding  of  them  is  reported  to  have  sprung  up. 

Hare  (Auarsxirs  Julius  Charles),  b.  at  Rome  Mar. 

13,  1834.     Author  of  Epitaph*  for   Country   Churchyard* 

(1856);  ir.ii(«ra<  Ar«»(on«(1862);  Walk* in  Rome  i,\i1\); 

Mamoriala  of  a  Quia!  Life  (1872),  which  relate  to  the  Hare 

i  family ;  Wanderinga  in  Spain  (1873) ;  Oaye  naar  Borne  (2 

;  vols.,  1874). 

I  Hare  (Edward),  b.  at  Hull  In  1774;  served  in  the 
;  British  navy,  and  entered  the  Wealeyan  ministry  in  1798. 
I  D.  in  1818.  A  Traati**  on  th*  SoripturmI  Ooetrin*  afjuli- 
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Jtcatiim  (18S9)  mi  SenKmu  (the  Istter  from  his  MSB., 
with  his  memoir,  writtaD  by  Jowph  Benson)  wero  bis  pro- 
doetions. 

Hare  (Oeorqk  Bklkx),  D.  D.,  LL.D.,  b.  at  Philadol- 
phia  Sept.  4,  1808 ;  graduated  at  Union  College  182S ;  en- 
tered tne  Protestant  Epiieopal  ministry ;  rector  of  St. 
John's,  Carlisle,  Pa.,  1830-34  ;  ofTrinitjr ohnroh,  Prioeeton, 
N.  J.,  1834--43;  becomo  in  1844  rector  of  St.  Matthew's, 
Philadelphia,  and  in  1S58  professor  of  bibiieol  learning  in 
the  DiTinity  School,  Philadelphia.  Author  of  Vhrittto 
Seturn;  reooived  the  dogrea  of  D.  D.  from  Columbia  Col- 
lege, of  LL.D.  from  the  University  of  Pennsylvania. 

Hare  (John  Inxks  Clark),  son  of  Prof.  Robert  Hare, 
b.  at  Philadelphia  1817;  became  a  lawyer;  associate  Judge 
of  the  district  court  of  Philadelphia  lUil;  was  aderwards 
chosen  presiding  judge  of  that  court;  with  U.  B.  Wallaoe 
author  of  Amtn'ean  Ltadlug  Catet  (2  vols.,  1847),  and  has 
ably  edited  and  annotated  several  important  reprints  of 
English  law-treatises. 

Hare  (Julids  Charles),  H.  A.,  b.  at  Hentmonceax, 
Sussex,  Bug.,  1796;  took  his  master's  degree  1819,  and  a 
fellowship  at  Trinity  College,  Cambridge;  became  vicar  of 
Herstmonceux  1832,  archdeacon  of  Lewes  1840,  a  preben- 
dary of  Chichester  1851,  chaplain  to  the  queen  1853.  D. 
at  Herstmonceux  Jan.  23,  1855.  With  his  brother,  A.  W. 
Hare,  wrote  Ouettei  at  Truth  (1827,  1818);  with  Thirlwall 
translated  Niebuhr's  Hiilonf  of  Rom*  (1828);  author  of 
MinioH  of  the  Comforter  (1846) ;  Memoir  of  Jaha  Sterlitig 
(1818) ;  Fiinrfieutioii  of  Liuker  (1854),  and  other  works. — 
His  brother,  AucosTua  William  (b.  1793),  became  a  fellow 
of  New  College,  Oxford;  rector  of  Alton-Barnes  1829.  D. 
at  Rome  Fob.  18,  1834.  Joint  author  of  Ouenet  at  Truth 
(see  above) ;  author  of  Sermont  to  a  Country  Congregation 
(2  vols.,  1837). 

Hare  (Rosekt),  A.  H.,  M.  D.,  b.  in  Philadelphia,  Pa., 
Jan.  17,  1781,  was  the  son  of  an  English  brewer,  and  early 
turned  his  attention  to  scientific  experiments.  In  1802  he 
invented  the  oxyhydrogen  blow-pipe,  which  won  for  him  the 
Rumford  medal  of  the  American  Academy.  In  1806  he 
rcceivocl  the  degree  of  M.  D.  from  Yale,  honorit  eorwa,  and 
from  Harvard  also  in  1816,  in  which  year  he  brought  for- 
ward the  oalorimotor,  a  form  of  galvanic  battery  by  which 
intense  heat  may  be  generated.  In  1831  he  mode  success- 
ful experiments  In  subaqueous  blasting  by  means  of  the 
galvanic  current.  Among  his  other  inventions  are  the 
gallows-seien  and  several  improved  processes  in  chemistry, 
toxicology,  and  pharmacy.  In  1818  he  was  called  to  the 
chair  of  chemistry  in  William  and  Mary  College,  and  he 
held  the  chemical  professorship  in  the  University  of  Penn- 
sylvania from  1818  to  1847.  Late  in  life  he  became  a  be- 
liever in  Spiritualism.  He  published  Brief  Vieiee  of  the 
Policf  of  the  U.S.  (1811);  Chemical  Apparatue  (1836); 
Spiritual  Uanifeetntioiu ScienHfirallj/  Demotutrated  (1855), 
and  other  works,  besides  an  immense  namber  of  soientific 

Japers.     He  was  a  member  of  various  learned  societies. 
lis  excellent  and  ingenious  apparatus  he  gave  to   tho 
Smithsonian  Institution,  in  which  he  felt  a  deep  interest. 
Dr.  Hare  excelled  as  an  instructor  in  his  favorite  sciences. 
D.  at  Philadelphia  May  15,  1858. 
Harebell.    See  Bluebbll. 

Har'eld,  Old'wife,  or  Loag-Taiied  Dack,  tba 

Hnrelda  glncialie,  a  beautiful  wild-duck  of  the  oceanic 
group,  common  in  both  hemispheres.  Its  summer  residence 
is  in  the  sub-arctic  regions,  but  in  winter  it  flies  as  far  6.  as 
Texas.  Its  nest  is  lined  with  choice 'down,  as  good  as  eider- 
down. It  is  a  very  lively  bird,  a  good  diver,  and  of  rapid 
flight.     Its  flesh  is  good. 

Hare  Lip,  a  congenital  deformity  of  the  human  npper 
lip,  characterized  by  a  fissure  (rarely  median,  like  that 
normal  in  the  hare  or  tfie  cat),  usually  a  little  to  one  side, 
and  more  frequently  on  the  left,  but  sometimes  oocnrring 
on  both  sides  at  once.  When  simple  and  uncomplicated 
with  cleft  palate  (a  frequent  accompaniment),  a  simple 
surgical  operation  will  commonly  euro  it  perfectly,  and  in- 
fancy is  the  proper  time  for  operation  ;  but  the  operation 
for  cleft  palate  (staphyloraphy)  should  usually  he  deferred 
to  a  matarer  age.  The  fissure  itself  normally  exists  in  the 
foetal  state;  by  arrest  of  development  it  remains  open  after 
birtb.  When  two  fissures  exist,  it  is  not  unusual  to  find  the 
inciso'r  segment  (intermaxillary  bone)  of  the  upper  jaw  de- 
tached from,  or  rather  ununited  to,  the  jaw,  and  the  de- 
formity may  amount  to  a  double  cleft  palate.  The  rare  case 
of  median  hare-lip  is  quite  analogous  to  epina  bifidn,  for  the 
intermaxillary  bone  is  the  representative  of  the  spinous 
process  of  the  first  cephalic  vertebra. 

Retiscd  by  Willard  Parkkr. 

Ha'rem  [Arab.,  a  "sanctuary"!,  a  word  properly  ap- 
ptieable  to  any  sacred  place,  but  in  European  usage  limited 
entirely  to  the  apartments  where  Oriental  women  are  kept. 


A  harem  does  not  neeessarily  include  mors  than  one  wife 
with  her  attendant  women  and  eunuchs.  By  Mohammedan 
law  no  man  can  have  more  than  four  wires,  but  there  is  no 
aaeb  restriction  as  to  the  namber  of  his  coneubinea  and 
alaaa-women.  Aa  to  the  uroetieal  workings  of  the  system, 
aoeounta  dUTar.  Many  Jrrankish  ladies  have  been  freely 
admitted  to  visit  the  harems  (from  which  all  men  bat  the 
husband  and  near  relatives  are  jealously  excluded).  Some 
of  these  llMlies  have  reported  a  moat  unhappy  and  alte- 
gethor  debased  condition  as  that  generally  prevalent  in  the 
harems ;  others  have  found  the  Turkish  and  other  women 
remarkably  happy,  and  quite  refined  in  their  tastes.  Cun- 
siderabla  liberty  is  often  allowed  the  inmates  of  the  harem, 
but  they  most  always  go  out  cloaely  veiled  and  suitably 
attended. 

Har'ford,  county  of  Maryland,  bounded  on  the  N.  by 
Pennsylvania,  and  on  the  E.  and  S.  E.  by  tho  Susquehanna 
and  Chesapeake  Bay.  Area,  480  square  miles.  The  sur- 
faoe  and  soil  are  various,  but  highly  produetive.  Cattla^ 
grain,  wool,  fruit,  hay,  and  dairy  produets  are  importaat 
staples.  There  are  tome  manufactures  and  important  fish- 
eries. Iron,  chrome,  building-stone,  and  kaolin  ore  found. 
The  county  is  traversed  by  the  Philadelphia  Wilmington 
and  Baltimore  R.  R.     Cap.  Belair.     Pop.  22,606. 

Harford,  tp.  and  post-v.  of  Cortland  oo.,  N.  T.,  on  the 
Southern  Centra]  R.  R.,  41  miles  6.  by  E.  of  Auburn.  It 
has  a  large  lumber-trade.    Pop.  997. 

Harfordjtp.  and  post-v.  of  Susquchannaco.,  Pa.  P.  1595. 

Har'graves  (Edmund  Hammord),  b.  at  Gosport,  Eng- 
land, about  1815 ;  went  to  sea  at  an  early  age,  and  for  a 
time  was  settled  in  Australia ;  subsequently  embarked  for 
California  (1849),  and  upon  his  arrival  at  the  gold-fields 
was  so  impressed  with  the  similarity  of  the  country  to  that 
he  had  just  left  that  on  his  return  he  entered  upon  explo- 
rations which  resulted  in  the  discovery  of  the  valuable 
gold-fields  of  Australia.  Disclosing  his  discovery  to  the 
colonial  secretary  at  Sydney,  be  was  subsequently  ap- 
pointed commissioner  of  crown-lands,  receiving  also  many 
valuable  testimonials,  among  which  was  a  grant  of  £10,000 
by  the  authorities  of  New  South  Wales:  in  1854  he  re- 
turned to  England,  and  published  the  following  year  sn 
account  of  his  discoveries,  entitled  ^lulra^'a  oarf  itt  Gold- 
field,. 

Har'greares  (James),  inventor  of  a  earding-maehina 
(1760),  and  of  the  spinning-jenny  (1764,  1767),  was  an  un- 
lettered hand-spinner  and  weaver,  b.  at  Stanhill,  near 
Blackburn,  England.  He  had  tried  in  rain  to  spin  several 
cotton  threads  at  one  and  the  same  time,  but  failed.  One 
day  his  little  child  overturned  his  spinning-wheel,  and  as 
he  saw  the  spindle  revolving  vertieall}-,  he  resolved  to  eon- 
struet  a  machine  with  several  vertical  spindles.  This 
proved  a  success,  and  was  kept  a  secret ;  but  his  neighbors, 
seeing  how  much  yarn  be  and  his  family  produced,  broke 
into  the  house  and  destroyed  the  machine.  In  1778  he 
went  to  Nottingham  and  set  up  as  a  machioe-spinner,  but 
never  had  mnch  success.  He  gut  a  patent  on  bis  inveDtion, 
but  it  was  set  aside  by  the  courts,  and  he  d.  (a  poor  man) 
Apr.,  1778. 

Ha'ri-ka'ri  [Chinaae  for  "  happy  deapatch  "],  a  form  of 
suicide  performed  in  .Japan  by  cutting  open  tho  abdomen 
by  two  crosswise  cuts  with  the  sword.  Ofiicials  who  are 
guilty  of  misdemeanors  are  often  commanded  to  perform 
hari-kari.  If  they  comply,  their  children  inherit  the 
father's  property  and  position,  but  not  so  if  the  sniside 
has  taken  place  unbidden.  Persons  who  have  suffered  un- 
endurable afi'ront,  which  cannot  otherwise  be  satisfied,  some- 
times accomplish  suicide  in  this  way. 

Har'ington  (Sir  Jobr),  K.  B.,  b.  at  Relston,  near 
Bath,  England,  1561,  son  of  John  Haringlon  (author  of 
the  excellent  Vereei  made  on  Itabella  Markhame)  by  an 
illegitimate  daughter  of  Henry  VIII.  Queen  Elisabeth 
stood  sponsor  at  his  christening,  and  he  studied  at  Con 
and  Cambridge.  He  went  in  command  of  some  horse  to 
Ireland  with  Essex,  who  as  lord  lieutenant  knighted  him 
on  the  field,  to  the  great  dissatisfaction  of  Elisabeth,  who 
in  1 596  excluded  Harington  from  court  on  account  of  the 
publication  of  his  Metamorphotit  of  Ajar,  a  poem.  The 
qneen  had,  however,  a  great  liking  for  her  godson,  and 
soon  rscalled  him.  James  I.  made  him  a  knight  of  the 
Bath  1603.  D.  1612.  His  other  chief  works  are  a  transla- 
tion of  Orlando  Fnrioen  (in  heroic  verse,  1591);  Epigrame 
(1615);  The  Bngliehmnn''  Vnetor  (1609);  Hietorg  of  Poli»- 
dor,  etc.  (1651);  Brirfe  View  of  the  State  of  the  Chnreh  of 
England  (165:1) :  Xngs  Antlgnm  (with  memoir,  compiled  by 
Henry  Harington,  3  vols.,  1769-79). 

Hariri,  Al  [Arab.,  "the  silk-mercer"],  a  name  of  Abf 
Mohahiied  ai.  Kasim,  b.  at  Bassora  in  1054.  Author  of 
Makamat  ("The  Assemblies"),  an  Arabian  classic  of  the 
Urat  importance,  written  in  prose  and  verse ;  also  of  Molhal- 
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«<-/rai,  a  gmDm»,T,.md  Dorrai-al-OaKOM  ("The  Diver'i 
Pearl"),  a  treatiae  on  the  Arabis  langaage,  and  other 
works.  D.  1121.  The  best  and  oompletest  English  version 
is  that  of  Prof.  Thomas  Chenery  of  Oxford  (1867).  Theo- 
dore Preston  of  Cambridge  (ISaS)  translated  twenty  of  the 
Sieoes.  The  spirited  free  translation  into  German  by  F. 
Lttokert  (1828)  should  be  mentioned. 

Hariran'sa,  a  kind  of  epic  written  in  Sanserit,  re- 
garded as  a  snpplement  to  the  Mahabhdratn,  Its  eritieal 
character  is  not  high.  It  treats  of  Vishnn  in  his  aratar 
as  Krishna,  of  cosmogony,  and  of  ancient  history. 

Har'ker  (Charles  Q.),  b.  in  New  Jersey  Deo.  2,  1837  j 
graduated  at  the  L'.  S.  Military  Academy  Jnly,  1858,  and 
entered  the  army  as  breret  second  lieutenant  of  infantry, 
receiving  his  full  commission  as  second  lieutenant  in  Sep- 
tember following;  promoted  to  be  first  lieutenant  May, 
1S61,  and  captain  Oct.,  1861.  Prior  to  the  civil  war  be 
served  on  frontier  duty,  and  on  the  ontbreak  of  the  war 
was  assigned  to  the  organisation  and  drill  uf  volunteers  in 
Ohio;  in  Nov.,  1861,  he  was  appointed  colonel  05th  Ohio 
Vols.,  and  led  his  regiment  in  tne  battle  of  Shiloh  and  the 
subsequent  advance  upon  Corinth ;  assigned  to  command 
of  a  brigade  in  Jane,  1862,  he  participated  in  the  battles  of 
Btone  River  and  Chickamauga.  He  was  appointed  brig- 
adier-general of  volunteers  ^pt.  20,  1863,  for  gallant  oon- 
duet  at  Chickamauga,  and  engaged  at  the  battles  of  Mis- 
sionary Ridge,  Resaea,  Dallas,  and  Kenesaw  Mountain. 
In  the  latter  engagement  he  fell,  at  the  head  of  his  com- 
mand, June  27,  1864. 

Harii'ness  (Williah),  A.  H.,  LL.D.,  b.  in  Ecclofechan, 
Dumfriesshire,  Scotland,  Deo.  17, 1837 ;  graduated  at  Roch- 
ester University,  N,  T.,  in  1858,  and  was  appointed  pro- 
fessor of  mathematics  IT.  S.  N.  Aug.  24,  1863.  Author  of 
several  ostrcnoinical  and  physical  papers  published  by  the 
D.  S.  naval  observatory  and  the  Smithsonian  Institution. 
Was  in  charge  of  U.  S.  Transit  of  Venus  expedition  in  1874, 
at  Hobart  Town,  Tasmania. 

Har'laD)  county  of  Kentucky,  bounded  on  the  S.  E.  by 
Virginia.  Area,  600  square  miles.  It  is  a  mountain-region, 
oontaining  beds  of  iron  ore  and  coal.  Corn  and  pork  are 
Ihe  principal  agricultural  products.  There  are  extensive 
forests.     Cap.  Harlan.     Pop.  4415. 

Harlail)  county  in  the  W.  of  Nebraska,  bounded  on  the 
S.  by  Kansas.  It  is  drained  by  the  Republican  River  and 
its  branches,  and  is  a  fino  grazing  country.  Area,  576  square 
miles.     Cap.  Orleans.     Pop.  not  given  in  census  of  1870. 

Harlan,  tp.  of  Fayette  co.,  la.     Pop.  312. 

Harlan,  tp.  of  Page  oo.,  la.    Pop.  756. 

Harlan,  post-v.  and  tp.,  oap.  of  Shelby  oo.,  la.,  in  the 
beaatifnl  valley  of  the  Nishnabatona,  40  miles  N.  E.  of  Coun- 
eil  Bluffs.  It  has  2  churches,  a  graded  school,  a  newspaper, 
a  large  flonring-mill,  and  a  hotel.  It  has  a  good  trade 
from  the  line  agricultural  region  snrronnding.  Pop.  of  r. 
128 ;  of  tp.  466.  A.  F.  Holcomb,  Ed.  "  Rioord." 

Harlan,  post-v.,  county-seat  of  Harlan  co.,  Ey. 

Harlan,  tp.  of  Warren  oo.,  0.    Pop.  239G. 

Harlan  (Javxs),  b.  in  Clarke  oo.,  HL,  Aug.  25,  1S20; 
graduated  at  Indiana  Asburv  University  1845 ;  boooue  a 
lawyer ;  superintendent  of  public  instruction  in  Iowa  1847 ; 
president  of  Iowa  Wesleyan  University  1853 ;  U.  S.  Sen- 
ator from  Iowa  1855-65;  secretary  of  the  interior  1805- 
66 ;  again  U.  S.  Senator  18GC-73. 

Harlan  (Richard),  M.  D.,  b.  in  Philadelphia  Sept.  It, 
1786 ;  made  a  voyage  as  ship's  surgeon  to  Calcutta,  and  in 
1817  graduated  M.  D.,  and  became  a  practitioner  in  Phila- 
delphia, whence  in  1838  he  removed  to  New  Orleans,  La., 
where  he  d.  Sept.  30, 1843.  Ho  published  faniia  Americana 
(1825);  Medical  and  Phyncal  Seeearchee  {l&3i);  Oatkt 
Qtniu  Salamandra  (1824);  American  Herpetologj/  (1827). 

Harlay,  de  (Achillr),  b.  at  Paris  Mar.  7,  1536;  d. 
there  Oct.  21,1616,  Appointed  first  president  of  the  Parlia- 
ment, the  highest  judicial  court  in  France,  by  Henry  III. 
in  1582,  he  remained  faithful  to  him  during  the  civil  war 
of  the  League,  and  made  this  Puritan-like  answer  to 
those  who  threatened  him :  "  It  is  a  great  pity  when  the 
servant  pot*  his  master  out ;  but  my  soul  belongs  to  God, 
my  heart  to  the  king,  and  my  body  is  in  tho  hands  of  the 
wicked ;  let  them  do  with  it  what  they  please."  Ho  was 
left  untouched  for  some  time,  but  was  thrown  afterwards 
into  the  Bastile,  after  tho  surrender  of  Paris  to  Uenry 
IV.,  who  maintained  Harlay  at  the  bead  of  the  Parlia- 
ment. He  used  his  power  to  counteract  the  manceuvres 
of  the  Ultramontanes,  and  caused  the  condemnation  of 
the  books  of  Bellarmin  and  Mariana.  Author  of  La  Can- 
tame  d'Orltatu,  1583.  He  was  very  witty,  and  the  collection 
of  his  boriM-muit  was  published  under  the  title  of  JfarUana. 

Harlay  de  Saner  (Nicolas),  b.  in  1546;  d.  in  1629, 
ii  principally  known  as  having  been  the  owner  of  the  oele- 


brated  diamond,  named  after  him  the  Banoy  diamond,  the 
largest  in  Europe,  and  which  belonged  afterwards  to  the 
orown  of  France.  Harlay  do  Sancy  was  ambassador  and 
snperintandent  of  finances  under  Henry  III.  and  Henry 
IV.  He  was  a  kind  of  free-thinker,  and  he  changed  his 
creed  so  often  that  the  famous  Protestant  writer  D'Au- 
bign6  published  about  him  a  bitter  satire  under  the  name 
of  Catholic  CovfeenoH  of  Saxey.  FitLIK  AvCAIOKB. 

Har'leeville,  tp.  of  Marion  co.,  8.  C.    Pop.  1314. 

Har'leian  Collec'tion,  a  mass  of  HSS.  collected  by 
Robert  Ilarley,  earl  of  Oxford  (1661-1724),  and  by  Ed- 
ward, his  son.  In  1723  it  was  purchased  by  the  British 
government  for  £10,000,  and  the  documents  are  now  in  the 
British  Museum.  There  are  some  8000  MSS.,  many  of 
them  of  very  great  value,  and  there  were  originally  above 
400,000  pamphlets.  Volumes  of  Harleiav  Mitcellaniet  have 
been  fVom  time  to  time  published,  being  compilations  from 
the  oollected  doonments.  Harley's  printed  books  were  sold 
to  a  private  person. 

Har'lem,  tp.  of  Stephenson  co..  111.,  on  the  Dlinois  Cen- 
tral R.  R.     Pop.  1243. 

Harlem,  tp.  and  post-v.  of  Winnebago  co.,  HI.,  on  tho 
Chicago  and  North-western  R.  R.     Pop.  781. 

Harlem,  that  part  of  New  Tork  City  above  106th  street, 
and  between  the  East  River  and  8th  avenue.  It  was  onoe 
a  distinot  corporation.  (Bee  New  York.) 

Harlem,  tp.  and  post-v.  of  Delaware  co.,  0.   Pop.  1149. 

Har'lem  Riv'er,  the  channel  which  extends  northward 
from  the  East  River  nt  Hell  Gate,  forming  a  portion  of  the 
eastern  boundary  of  Manhattan  Island,  upon  which  New 
York  City  is  mainly  situated.  Harlem  River  is,  through- 
out a  large  part  of  its  extent,  navigable  for  large  vessels. 
It  is  connected  with  the  Hudson  River  to  the  N.  by  the 
Spuyteu  Duyvil  Creek,  a  shallow  and  tortuous  passage. 

Harlem  Springs,  post-v.  of  Carroll  co.,  0.,  is  the 
seat  of  Har.em  Springs  College. 

Uar'leqnin,  in  mediieval  and  modem  pantomime,  the 
lover  of  Columbine,  and  her  protector  from  the  machina- 
tions of  Pantaloon  and  tho  Clown.  He  wears  tight-fitting 
garments  covered  with  spangles,  and  often  has  the  assist- 
ance of  good  fairies.  (See  Pantomime.) 

Harlequin  Dock  (Hietrioniem  torqualtu),  a  small  and 
very  beautiful  wild-duck  of  Northern  North  America,  rarely 
seen  in  Europe.  It  is  often  seen  swimming  in  rapids  and 
rough  waters.  Its  color  is  blackish,  but  it  is  finely  mottled 
with  other  colors. 

Harles  (Gottlieb  Christopb,  or  Theoprilus  Chrib- 
TOFSOBus),  a  learned  bibliographer  and  classical  editor,  b. 
at  Culmbach  June  21,  1738;  studied  philology  in  the  Uni- 
versity of  Erlangen;  was  made  professor  of  Greek  and 
Hebrew  in  the  gymnasium  at  Coborg  1765 ;  professor  of 
poetry  and  eloquence  1770  in  the  University  of  Erlangen; 
in  1776  university  librarian;  and  in  1777  founded  the 
philological  seminary.  Edited  with  notes  the  Plntm  of 
Aristophanes,  Aristotle's  Poetiee,  Cicero's  De  Orntore  and 
Vei-rine  Oration;  Cornelias  Nepos,  Theocritus  Bion  and 
Moschus,  and  other  classic  authors.  Wrote  numerons  works 
on  Greek  and  Latin  literary  history  and  bibliography,  es- 
pecially Introductio  in  hietoriam  QrKCK  linrjur  (2d  cd.,  2 
vols.,  Altcnburg,  1792-95);  Snpplemenia  (2  volt.,  Jena, 
1804-06) ;  Introductio  in  nollliam  literoturm Itomanic\lA  ed., 
Leipsio,  1794);  Brevior  notilia  lit.  Rom.  (Leipsic,  1789); 
Supplementa  (completed  by  Klligling,  3  vols.,  Leipsic,  1799- 
1817);  published  also  Vitx  philologorum  (4  vols.,  Bremen, 
1764-72).  His  chief  work  was  the  new  and  enlarged  edition 
of  Fahricii  fiibliotheca  Ormca  (12  vols.  4to,  Hamburg,  1 790- 
1809).     D.Nov.  2, 1815.  H.  Drisleh. 

Har'less,  vbn  (Gottlieb  Cdbistoph  Adolf),  D.  D.,  b. 
at  Nuremberg,  Bavaria,  Nov.  21, 1806;  studied  at  Erlan- 
gen and  Halle;  held  (1829—45)  a  theological  professorship 
at  Erlangen,  and  afterwards  one  at  Leipsic;'  and  in  1852 
became  an  ecclesiastical  councillor  to  the  Bavarian  govern- 
ment and  president  of  the  superior  consistory  of  Munich. 
Author  of  a  commentary  on  Epheriane  (1834 ;  2d  ed.  1358) ; 
Theological  Enryeluptrdia  {18?,7) ;  Chrittian  Ethict(\H2); 
Jacob  nahme  and  the  Alchemitti  (1870) ;  and  other  valu- 
able works. 

Harler  (Robert).    See  Oxford,  Earl  of. 

Har'Iingen,  town  of  the  Netherlands,  in  the  province 
of  West  Friesland,  on  the  Zuyder-Zee.  It  has  a  very  lively 
trade  with  England,  especially  in  butter.     Pop.  9968. 

Har'mar  (Gen.  Josiah),  b.  at  Philadelphia  in  1753, 
where  he  was  educated;  in  1776  he  was  made  captain  1st 
Pennsylvania  regiment,  and  lieutenant-colonel  in  1777, 
which  command  he  retained  until  the  close  of  the  Revolu- 
tion, serving  with  Gen.  Washington  in  his  campaigns 
1778-80;  in  the  South  with  Gen.  Greene  1781-82;  bre- 
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ret  oolonal  lit  U.  S.  rafprnent  1783 ;  in  1784  wu  Ml«ot«<l 
to  htmr  th*  ratifloktioD  of  tb«  deflnitWe  traaty  to  Franoe, 
uid  in  the  following  year  was  preaent  h  Indian  ss<nt 
at  th«  traaty  at  Fort  Muokintosh ;  appointed  (Ang.,  1784) 
lieatanant-colonel  of  infantry  under  the  Confederation; 
brevet  brigadier-general  by  resolution  of  CongreN  1787, 
and  general-in-cbief  of  the  army  Sept.  29,  1780,  whioh 
po9t  he  held  until  1792,  when  he  resigned.  Adjutant-gen- 
eral of  Pennsylvania  1793-99.  D.  at  Philadelphia  Aug.  20, 
18I.S. 

Harmat'tan  [Arabic],  a  hot,  dry  wind  whioh  blowi 
westward  from  the  Groat  Desert  of  Africa.  It  is  of  the 
same  eharacter  with  the  siroeco  of  the  Mediterranean,  but 
is  represented  as  more  severe  in  its  effects  upon  the  human 
system.     It  prevails  in  the  winter  months. 

Bar'mett  post-v.  of  Washington  CO.,  0.,  in  Marietta 
tp.,  is  on  the  Ohio  River,  and  on  the  S.  side  of  the  navig- 
able Muskingum  River,  at  its  mouth,  opposite  Marietta. 
It  has  steamboat-building  and  manufactures  of  cooperage, 
iron,  brick,  and  other  goods.     Pop.  1511. 

Harmo'dios,  a  beautiful  youth  of  Athens,  who  was 
warmly  attached  to  a  citisen  named  Aristogito.n,  his  re- 
mote kinsman,  both  belonging  to  the  Gephyreci.  It  ap- 
pears that  Ilipparchus,  brother  of  the  tyrant  Hippias,  de- 
sired to  sever  the  relationship  which  existed  between  the 
friends,  and  to  attach  Harmodius  to  himself,  and,  failing, 
pat  repeated  insults  upon  the  two  friends.  Aoeordingly, 
they  determined  to  put  to  death  not  only  Hipparchus,  but 
his  brother  the  tyrant.  On  the  foaiit  of  the  great  Pana- 
thensaa  (514  B.  c.)  Hipparchus  was  assaulted  and  slain,  but 
Harmodius  was  at  once  killed  by  the  guards.     Aristogiton, 


Eat  to  the  torture,  named  the  chief  friends  of  Hippias  as 
is  accomplices,  and  they  were  occordinglyput  to  death. 
After  the  expulsion  of  Hippias  (510  b.  c),  Harmodius  and 


Aristogiton  oame  to  be  highly  honored  as  martyrs  for  tho 
cause  of  liberty.  They  were,  however,  doubtless  quite  un- 
worthy of  the  immortality  whioh  their  supposed  patriotism 
has  conferred  upon  them. 

Har'mon,  posl-tp.  of  Lee  oo.,  III.,  8  miles  S.  W.  of 
Dizon.     Pop.  642. 

Harmon  (Oscar  F.),  K  at  Wheatland,  N.  Y.,  May  31, 
1827 ;  studied  law,  and  in  1853  removed  to  Danville,  III., 
where  he  practised  his  profession  with  great  success.  In 
1862  he  was  appointed  colonel  I25th  Illinois  Vols,,  which 
regiment  he  led  with  ability.  At  the  battle  of  Kenesaw 
Mountain,  Gen.  McCook  being  wounded,  the  command  of 
the  brigade  fell  upon  Harmon,  and  while  at  the  head  of  his 
eommand  he  was  killed  June  27,  1864. 

Harmo'nia,  the  fabled  daughter  of  Ares  and  Aphro- 
dite, or  of  Zeus  and  Electra,  and  wife  of  Cadmus.  She  is 
ohiefly  remembered  for  the  fatal  necklace  which  her  hus- 
band bestowed  upon  her  on  her  wcdding-dny.  This  neck- 
lace brought  bad  luck  to  all  its  owners,  and  after  several 
generations  of  heirs  had  been  cursed  with  it,  it  was  dedi- 
cated to  Athena  in  her  temple  at  Delphi,  whence  it  was 
stolen  by  Phayllus  as  a  gift  for  his  paramour,  whom  it 
brought  to  utter  ruin. 

Harmon'ica*  a  musical  instrument  improved  by  Dr. 
Franklin  (but  known  long  before  his  time)  consisting  of  a 
series  of  revolving  glass  cups,  which  upon  being  pressed  by 
the  tip  of  the  Unger  or  a  suitable  bow  give  forth  musical 
tones  of  a  peculiarly  fine  quality.  Though  much  admired, 
the  instrument  soon  passed  out  of  notioe.  Various  har- 
monicas have  been  since  brought  forward.  The  *'  chemioal 
harmonica  "  is  a  long,  straight,  open  tube  of  glass,  one  end 
of  whioh  is  held  over  a  flaming  jet  of  hydrogen.  A  musioal 
sound  is  given  out,  varying  in  pitch  and  other  qualities 
with  the  proportions  of  the  tube.  The  phenomenoa  is  caused 
by  a  series  of  minute  explosions  produced  by  the  burning 
gas,  which  communicate  a  vibration  to  the  tube. 

Harmon'ic  Mo'tion,  in  mechanics.  If  a  point  move 
uniformly  in  a  circle,  its  projection  on  any  diameter  changes 
by  a  simple  harmouie  motion.  If  a  planet  or  satellite,  mov- 
ing uniformly  in  a  circular  orbit  about  its  primary,  be 
viewed  from  a  very  distant  position  in  the  plane  of  its 
orbit,  it  will  appear  to  move  backward  and  forward  in  a 
straight  line  with  a  simple  harmonic  motion — e.  ff.  the  sat- 
ellites of  Jupiter  seen  from  the  earth.  Such  motion  as  wo 
describe  is  approximately  that  of  the  simplest  species  of 
vibrntioiu  of  a  sounding  body,  a  tuning-fork  or  pianoforte 
wire,  whence  the  name ;  it  is  also  that  of  the  various  media 
in  which  waves  of  sound,  light,  heat,  etc.  are  propagated, 
and  it  enters  extensively  into  the  theories  of  these  phe- 
nomena, as  well  as  into  those  of  astronomy  and  meohanics. 
The  amplitude  is  the  range  on  one  side  or  the  other  of  the 
middle  point  of  the  sonrse.  The  argtiment  is  the  oiroular 
w  described  by  the  projected  point,  and  measured  from 
any  arbitrary  fixed  point.  It  is  proportional  of  course  to 
tha  time  measund  from  period  of  passage  through  that 


arbitrary  point.  The  distanee  of  a  point  moving  with 
simple  harmonic  motion  from  the  middle  of  its  course  is  i 
wimple  karmonie  /nuetion  of  tWe  time,  the  argument  of  whioh 
has  Just  been  doSned.  The  period  of  sneb  motion  is  the 
time  of  a  complete  eonrsc  to  and  fro.  The  pkaee  at  any 
instant  is  the  fraetion  of  the  whole  period  elapsed  since  the 
moving  point  passed  through  its  middle  position  in  a  pos- 
itive direction.  The  epoch  is  the  time  from  the  era  of  reck- 
oning to  the  reaching  of  greatest  elongation,  in  the  direc- 
tion reckoned  as  positive,  Irom  its  mean  position  or  middle 
of  the  course.  (For  Habuokic  Analysis  ("spherical"), 
see  Laplace's  Coeffieientt.)  J.  O.  Bak.vard. 

Harmoii'ic  Ra'tio,  in  mathematics.  "  If  a  pencil  of 
four  right  lines  meeting  in  a  point  0,  be  intersected  by  a 
fifth  right  lino  in  tho  four  points  A.P.I",  B,  then  the  ratio 

AP  P'B 

- — '- is  constant,  no  matter  how  the  interseeting  lins 

AP'.PB  " 

be  drawn."  This  ratio  is  called  the  ankarmonic  ratio  of 
the  pencil ;  and  if  it  be  miuiu  unity,  it  is  a  karmotiie  ratio 
and  the  pencil  is  a  harmonic  pencil.  In  this  ease  the  angle 
A  0  B  will  be  divided  internally  and  externally  into  parts 
of  which  the  sines  are  in  the  same  ratio ;  and  the  line  ^i'- 
will  be  harmonically  divided  by  the  points  A  and  B — one 
OM  it  and  the  other  on  its  prolongation,  and  A  Bin  har- 
monic mean  between  P'B  and  PB,  II B  ia  at  an  infinite 
distanoe — that  is,  if  the  intersecting  lino  be  parallel  to  AB 
(and  the  pencil  harmonic) — PP  is  bisected  at  the  points. 
The  division  of  a  musical  string  into  lengths  denoted  by 
tho  reciprocals  of  the  numerical  series  1,  2,  3,  4, 5,  6,  cte. 
produces  a  great  many  of  the  essential  sounds  of  oar 
musioal  system.  Hence,  such  a  progression,  or  more  gener- 
ally that  of  reciprocals  of  any  series  in  arithmetical  pro- 
gression, is  called  harmonic.  If  from  four  points  taken  on 
a  oonio  section  a  pencil  be  drawn  to  any  variable  fifth  point 
of  the  curve,  the  anharmonic  ratio  of  the  pencil  thus  formed 
will  he  constant.  So,  too,  will  that  formed  by  the  four 
tangents  which  can  be  drawn  to  a  carve  of  the  3d  degree 
from  any  point  on  the  curve.  Henoe,  it  may  be  inferred 
that  the  harmonio  and  anharmonic  properties  of  conic  sec- 
tions admit  of  many  applioations  in  the  theory  of  these 
curves,  and  form  an  important  branch  of  modem  geometry. 
The  name  "  anharmonic  "  is  due  to  Chasles.  (See  his  Sit- 
toire  de  QfomUrie;  also  Salmoh's  Conic  Scctiom.) 

3.  Q.  BABNAnn. 

Harmoii'icR^  in  music,  certain  secondary  or  accessory 
sounds  which  are  given  out  by  sonorous  bodies,  besides  the 
principal  sound,  and  different  from  it,  but  bearing  also  to 
such  sound  a  determinate  harmonic  relation.  It  is  prob- 
able that  no  musioal  sound  is  absolutely  pure  and  simple, 
bat  that  every  well-defined  sound  is  the  generator  or  root 
of  several  other  sounds,  which  are  more  or  less  audible  to 
our  ears.  A  single  string,  or  monocbord,  produces  not 
only  its  own  proper  sound,  but  also  its  octave,  twelfth, 
fifteenth,  seventeenth,  nineteenth,  etc.,  or  the  sounds  be- 
longing to  one-half,  one-third,  one-fourth,  one-fifth,  one- 
sixth,  etc.  of  its  length.  These  secondary  sounds,  in  com- 
bination with  the  principal  one,  are  found  to  l>e  the  elements 
of  the  perfect  major-irxad — i.  e.  the  root  or  ftaadamental 
tone — with  its  third  and  fifth,  or  their  octaves  and  double 
octaves.  A  mnsical  ear  readily  detects  several  of  these  ia 
the  sound  of  a  large  church-bell  (the  larger  the  better),  and 
these  harmonics  are  more  or  less  perfect  in  proportion  as 
the  bell  is  regularly  formed,  well  cast,  free  from  cracks  or 
flaws,  and  of  uniform  density.  Sounding  bodies  not  only 
give  out  primary  tones  and  accompanying  harmonics  from 
their  own  substance,  hut  also,  under  certain  conditions, 
induce  similar  sounds  in  other  bodies  within  reach  of  their 
vibrations.  A  string  vibrating  at  a  certain  rate — e,  ;.  12S 
times  in  a  second — will  by  "  sympathy  "  cause  equivalent 
vibrations  in  another  contiguous  string  of  the  same  length, 
thickness,  and  tension,  and  will  also  excite  the  more  rapid  i 
vibrations  of  strings  tuned  to  sound  its  octaves,  thirds,  aud 
fifths ;  the  vibrations  or  undulations  on  which  sound  de- 
pends meeting,  coalescing,  or  touching  each  other  at  cer- 
tain regular  distances,  longer  or  shorter,  and  thus  produ- 
cing the  harmonic  intervals  just  named.  A  long-contiaued 
note  on  an  open  string  of  a  violin  will  thus  oause  vibrations 
in  the  corresponding  string  of  another  violin  hanging 
against  the  wall.  A  tuning-fork  forcibly  struck,  and  set 
on  the  sounding-board  of  a  pianoforte,  will  occasion  all  the 
strings  in  harmonic  relation  with  it  to  vibrate  in  sympathy. 
Tho  jarring  of  window-sashes,  the  jingling  of  glass  vessels, 
and  the  rattling  of  loose  articles  of  furniture,  when  musical 
notes  of  a  certain  pitch  (and  not  otherwise)  are  sounded, 
are  facts  easily  explainable  on  tho  same  principle.  Tele- 
graph wires  also,  during  a  brisk  wind,  often  give  out  har- 
monic tones,  though  the  proper  sound  of  the  wire  is  in- 
audible. These  derived  or  sympathetic  vibrations  are,  in 
very  large  strings,  sensible  to  the  touch,  and  may  even  be 
visible  to  the  eye  (especially  when  aided  by  a  magnifying- 
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glus),  though  th«  lonnda  prodneed  are  too  faint  to  be  ap- 
praoiated  by  the  ear  when  the  ozperimeDt  ia  oonGnod  to  a 
single  strini.  But  when  teveral  atringi  are  gtmok  •imul- 
taneonily,  toe  sympathetio  Tibrations  of  a  large  number  of 
other  strings  contiguous  to  them  beoome  distinotlj  audible 
to  any  ear  by  the  manifest  access  of  power  thus  given  to 
the  original  sound.  When  a  full  chord,  for  example,  is 
forcibly  struck  on  a  pianoforte,  with  lh»  dampert  ratted  by 
using  the  loud  pedal,  the  quantity  of  sound  produced  is 
much  greater  than  otherwise,  because,  the  strings  being 
now  all  free,  every  octsve,  fifth,  and  major  third,  with  their 
octaves  and  double  octaves,  throughout  the  whole  instru- 
ment, respond  by  sympathy  to  the  notes  actually  struck, 
and  the  general  effect  is  quite  sensible  to  the  ear.  Com- 
posers of  pianoforte  music  often  avail  themselves  of  this 
fact  when  they  wish  to  give  to  certain  chords  the  highest 
degree  of  force,  richness,  and  brilliance.  In  the  following 
example  the  chorda  at  a  and  b  are  precisely  the  same,  but 
the  latter  will  far  exceed  the  former  in  power,  because  the 
use  of  the  pedal  on  each  note  sets  the  strings  free  to  con- 
tribute their  harmonies,  and  thus  to  intensify  the  notes 
under  the  fingers : 


In  the  large  pipes  of  an  organ  (chiefly  the  stopped  diap- 
ason and  bourdon)  the  harmonic  or  accessory  sounds  are 
often  disagreeablyperceptible,  sometimes  causing  an  indis- 
tinctness or  uncertainty  as  to  the  real  tonal  pitch  of  the 
pipe.  In  such  cases  the  organist  hears  diatinctly  the  har- 
monic fifth  or  twelfth,  while  the  proper  sound  of  the  pipe 
ia  barely  appreciable.  A  pipe  may  alao,  by  an  over  pres- 
sure of  wina,  be  made  to  sound  one  or  other  of  its  har- 
monies itulead  of,  or  in  union  with,  its  own  proper  tone,  as 
in  the  quintaton  stop  of  Qerman  organs,  where  the  pipes 
are  so  '*  overblown  as  to  yield  a  pieroing  anality  of  tone 
many  degrees  higher  than  that  proper  to  tneir  length  or 
oapacity. 

Under  harmonics,  or  those  below  the  natural  sound,  are 
frequently  heard  from  largo  bells,  forming  a  booming  or 
deep  humming  sound.  It  has  also  been  found  that  two 
pipes  of  moderate  site,  under  eertain  relations  of  length 
and  diameter,  if  sounded  simultaneously,  will  generate  a 
third  sound  far  deeper  than  their  own,  and  this  foreign 
Bound  will  so  predominate  as  to  aubstituto  itself  for  the 
proper  sounds  of  the  two  pipes.  Advantage  of  this  onrioaa 
laet  has  been  taken  by  modern  organ-builders,  in  obtaining 
from  two  pipes — e.  g.  one  of  them  eight  feet  long,  and  the 
other  only  about  five — a  derived  or  barmonio  tone  equivalent 
to  that  of  a  pipe  sixteen  feet  in  length,  thereby  eoonomising 
both  spaoa  ana  expense.  It  is  obvious  that  an  organ  of 
moderate  site  may  thus  be  made  to  produoe  tones  similar 
in  depth  to  those  for  which  pipes  of  the  largest  class  are 
commonly  required.  Williah  Stadntoh. 

Harmon'ic  Stopa,  in  a  large  organ,  certain  atopa  con- 
sisting of  two,  three,  four,  or  more  ranks  of  pipes,  tuned 
in  octaves,  double  octaves,  and  double  or  triple  thirds  and 
fifths  above  the  natural  pitch  of  the  keys.  These  are  the 
eomety  sesqnialtera,  mixture,  furniture,  etc. ;  but,  compre- 
hensively, the  term  may  also  include  those  stops  having 
only  a  single  rank  of  pipes,  which  are  tuned  in  thirds, 
fifths,  and  their  octaves  above  the  pitch  represented  on  the 
keyboard.  These  latter  are  known  as  "  mutation  stops," 
among  which  are  the  quint,  twelfth,  tierce,  larigot,  and  sev- 
eral others.  The  use  of  these  stops  ia  not  only  to  add 
power  to  the  "foundation  stops"  of  the  instrument — i.  «. 
those  which  give  the  primary  or  true  sound  and  its  octaves 
— but  also  to  produce  clearness,  variety,  and  greater  or  less 
degrees  of  brilliance,  according  to  the  character  and  require- 
ments of  the  muaic  under  performance.  Hence,  these  atopa 
are  found  in  largest  number  on  the  keyboard  or  "manual" 
designated  aa  the  "great  organ,"  though  aeveral  of  them 
have  place  also  on  the  "  ohoir  organ,"  the  "  awoll,"  and  the 
"pedal  organ." 

In  considering  the  peculiar  effecti  of  these  harmonic 
stops,  we  arrive  at  some  very  curious  and  singular  results, 
arising  from  the  discovery  that  much  of  the  sound  pro- 
duced by  suoh  stops  must,  in  the  nature  of  things,  be  ut- 
terly discordant  and  contradiotory  to  the  harmony  under 
performance  by  the  organist.  Taking  the  diapasons  as  the 
standard  (because  tuned  to  the  tme  and  natural  pitch),  it 
.  is  easy  to  understand  that  no  ill  effects  of  this  kind  would 
I  ensue  by  connecting  with  them  another  stop  (e.  g.  the  prin- 
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cinal),  sounding  aimply  an  octave  higher,  or  still  another 
(the  fifteenth),  sounding  a  dmible  octave  above  each  note 
on  the  keyboard.  The  effect  would  be  only  an  increase  of 
force  and  brilliancy,  as  in  the  addition  of  female  to  male 
voices.  But  when  we  add  to  the  diapason  such  a  stop  aa 
the  twelfth,  which  makes  a  perfect  fifth  (in  the  octave 
above)  to  «e«ry  iioCe  under  the  organist's  fingers,  we  per- 
ceive that  contradictory  elements  are  now  introduced,  and 
more  or  less  of  discord  must  inevitably  be  the  result.  To 
a  person  not  familiar  with  the  organ,  it  seems  incredible 
that  a  stop  whose  pipes  are  tuned  a  fifth  or  double  fifth 
above  the  proper  pitch  should  be  admissible,  inasmuch  aa 
auch  a  stop  must  necessarily  deliver  in  the  key  of  the  dom- 
inant  that  which  the  organist  plays  in  the  tonic  or  proper 
key. 

The  natural  conclusion  from  this  would  be,  that  an  organ 
provided  with  mutation  and  oompound  stops  must  be  the 
most  discordant  of  all  instruments ;  and  yet  it  is  a  known 
fact  that  these  very  stops  contribute  largely  to  the  richness, 
majesty,  and  roundnesa  of  pure  organ-tones.  Experience 
proves  that  in  their  abaenoe  the  diapasons,  with  mere  du- 
plicates in  unison,  octaves,  and  double  octaves  (as  the 
principal,  fifteenth,  twenty-second,  etc.),  yield  but  a  thin, 
meagre,  and  disagreeably  harsh  quality  of  tone — a  tone 
unsatisfactory  to  uie  ear  for  want  of  an  infusion  of  some 
other  element  to  give  it  substance  and  body.  The  expla- 
nation of  the  enriching  effect  of  the  twelfth,  tierce,  sesqni- 
altera, and  similar  stops,  though  seemingly  difficult,  is  not 
so  in  reidity,  its  it  is  nothing  more  than  the  carrying  out 
of  the  laws  of  harmomee,  by  applying  them  to  each  indi- 
vidual note  on  the  keyboard  of  the  organ.  (See  Harmo- 
irics.)  As  a  sounding  body  naturally  gives  forth  not  only 
its  own  proper  tone,  but  also  several  accessory  sounds  (as 
the  8th,  l2th,  ]5th,  17th,  etc.),  so  the  organ-builder  seeks 
to  strengthen  the  diapasons  and  other  "  foundation  stops  " 
by  adding  to  them  certain  other  stops  or  ranks  of  pipes, 
which  are  tuned  (not  as  duplicates,  but)  in  imitation 
of  the  Aa/tnoiii'c  or  eeeondary  eounde  which  are  already 
faintly  produced  by  the  standard  or  fundamental  stops. 
Bach  note  of  a  complete  organ,  therefore,  carries  and  ex- 
hibits all  these  barmonio  elements  in  their  perfection; 
and  the  ordinary  ear  recognises  not  the  tereral  conetiltienti 
of  the  sound,  but  the  whoU  blended  together  in  unity,  as  if 
produced  by  a  single  pipe.  Hence  it  is  that  in  playing  a 
scale  movement  on  the  full  organ  the  consecutive  fifths  and 
major  thirds  of  the  mutation  and  compound  stops  are  not 
offensively  apparent ;  and  even  in  full  chords  the  clashing 
of  contradiotory  harmonics  with  their  primaries  ia  over- 
home  and  neutralised  by  the  greater  power  of  the  atops 
sounding  the  root-tones,  with  octaves  and  double  octaves 
superadded,  and  coming  in  the  tame  region  icith  the  har- 
monics. Bad  effects  can  ensue  only  when  harmonic  atops 
are  drawn  uithmit  those  stops  which  are  their  foundation 
or  correctives,  aa  when  we  use  the  sesquialtera,  etc.  icithoul 
the  diapasons,  principal,  and  fifteenth,  at  the  least,  as  the 
basis  from  which  they  spring  and  the  source  of  their 
meaning.  William  STADiiTOif. 

Har'monist,  in  music,  one  who  is  familiar  with  the 
principles  and  laws  of  musical  harmony ;  more  popularly, 
one  who,  in  addition  to  a  theoretioal  acquaintance  with 
harmony,  ia  alao  a  practical  compoaer  or  arranger  of  muaic. 
There  are  many  harmoniata  who  are  not  oomposera,  aa  there 
are  many  oompoaers  who  are  very  indifferent  harmonists. 

Har'moiiistR,  the  followers  of  Oeorge  Rapp  (1770- 
1847),  a  Oerman  of  WUrtemberg,  who,  Mieving  that  he 
was  divinely  oalled  to  restore  Christianity  to  its  primitive 
purity,  organized  a  community  which  held  their  goods  in 
common.  Disturbed  by  the  authorities,  they  removed  in 
1803  to  the  0.  S.;  settled  in  180&  at  Harmony,  Butler  eo.. 
Pa.,  and  removed  in  1815  to  New  Harmony,  Ind.,  which 
in  1824  they  sold  to  Robert  Owen.  They  then  removed  to 
Economy,  Pa.,  17  miles  N.  W.  of  Pittsburg.  They  own 
3500  aoies  of  land,  and  hare  important  manufactures. 
They  do  not  marry,  lead  strictly  moral  lives,  and  number 
some  1300  persons. 

Har'monT  [Qr.  ipiurta,  a  "  fitting  "  together,  from  if- 
Ii6iit,  to  "join  "].  Music  is  commonly  viewed  aa  oonaisting 
of  melody  and  harmony,  the  former  being  a  varied  «ucce«- 
sion  of  single  or  simple  tones,  and  the  latter  the  union  of 
two  or  more  such  melodies,  or  the  combination  of  several 
tones  in  one  limultaneont  utterance  in  accordance  with  cer- 
tain regulating  principles.  Harmony,  as  now  understood 
and  practised,  is  a  science  of  comparatively  modem  times, 
having  risen  from  its  rudest  form  to  its  present  perfection 
within  the  last  three  or  four  centuries.  There  is  no  evidence 
that  the  ancients  had  any  acquaintance  with  the  laws  indi- 
cating the  relations  of  combined  musical  sounds,  or  any 
conception  of  the  rich  and  beautiful  effects  resulting  from 
those  combinations  under  scientific  and  aesthetic  treatment. 
The  speculations  of  Qreck  writers  concerning  the  origin. 
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relationg,  and  proportioiM  of  interrsli,  and  their  theory  of 
the  diatonic,  chromatic,  and  enharmonic  genera,  contributed 
nothing  of  consequence  to  the  development  of  harmony,  and 
possibly  as  little  to  the  improvement  of  melody.  It  is  also 
very  certain  that  for  the  discovery  and  cultivation  of  har- 
mony all  abstruse  and  independent  reasoning  is  fruitless 
in  the  abaence  of  inatntmenta  of  such  compass,  perfection, 
and  regularity  of  scale  as  are  requisite  for  the  production, 
adjustment,  and  testing  of  chords  in  their  great  variety  of 
relation  and  form.  Ancient  instruments,  however  elegant 
in  figure  and  rich  in  workmanship,  were  of  very  limited 
range,  and  too  imperfect  and  defective  in  their  scales  to 
suggest  even  the  first  principles  of  regular  harmony.  It  is 
capable  of  proof  that  contrapuntal  science  made  little  ad- 
vance till  tae  invention  of  the  moro  perfect  classes  of  in- 
struments, such  as  the  keyed  organ  and  the  precursors  of 
the  harpsichord  and  pianoforte.  When  these  instruments 
oamo  into  existence  it  became  possible,  for  the  first  time, 
to  reduce  to  experiment  and  proof  all  kinds  of  musical 
oombinations,  and  to  deduce  from  actual  teat  somo  funda- 
mental rules  on  which  chords  might  be  classified,  and  their 
progressions  determined  in  an  orderly  and  scientific  manner. 
Even  as  late  as  the  eleventh  century  we  find  that  the  music 
of  the  Church— .chiefly  Gregorian  plain-song — was  but  a 
simple  melody,  more  or  less  inflected,  without  any  accom- 
panying harmony,  except  such  as  might  bo  supplied  by  a 
rude  and  arbitrary  use  of  occasional  octaves,  fifths,  and 
fourths.  It  is  questionable,  indeed,  whether  even  tbo  term 
"melody,"  as  now  .understood,  can  with  justice  be  applied 
to  those  successions  of  notes  which  seem  to  us  so  bald  and 
unmeaning,  but  which,  nevertheless,  constituted  what  our 
forefathers  regarded  as  "  music,"  and  extolled  as  consonant 
with  their  own  ideas  of  perfection.  Of  the  music  of  that 
age  Dr.  Burney  gives  some  curious  rolicSj  which  will  illus- 
trate what  we  hare  here  said.  "  Quido,"  he  remarks, 
"speaks  of  diapKonia,  which  means  diacanl,  or,  as  ho  calls 
itf'organum.'  This  consisted  in  singing  a  part  under  the 
plain-song  or  chant.  Some  used  only  fourtha  for  this  pur- 
pose, but  it  was  allowable  to  double  either  the  plain-song 
or  the  '  organum '  by  octaves  ad  libitum."  The  following 
is  an  example  quoted  from  Ouido  by  Dr.  Burney.  For 
greater  convenience  we  give  it  in  modern  notation ;  and 
the  reader  will  be  able  to  judge  of  the  condition  of  musical 
science  and  sensibility  at  a  time  when  so  hideous  a  succes- 
sion of  fourths,  fifths,  and  ootarca  could  be  tolerated  ia  di- 
vine service  or  anywhere  else : 

Ex.  1. 


By  such  writing,  Guido,  though  learned  enough  in  such 
matters  as  tctrachords  and  the  ordinary  plain-soug,  proves 
himself  ignorant  of  the  simplest  principles  of  counterpoint, 
and  utterly  insensible  to  the  pain  created  by  such  semi- 
barbarous  attempts  at  harmony.  Guido,  however,  im- 
proved upon  this,  as  we  have  reason  to  infer  from  later 
specimens  as  given  in  his  Mierologa*,  of  which  the  follow- 
ing is  one : 
Ex.2. 


In  all  the  examples  extant  of  that  age  the  same  wretched 
poverty  of  thought  appears.  The  writers  of  music  were 
groping  in  the  dark,  without  rule,  and  without  any  ap- 
parent inward  feeling  to  indicate  the  direction  which  such 
rule  should  take.  Some  ideas  they  had  about  simple  inter- 
vals, but  none  concerning  their  use  and  relations.  Fourths, 
fifths,  and  sixths  succeed  each  other  without  order  or  rea- 
son ;  and  it  is  remarkable  that  the  fourth  seems  to  have 
been  a  rather  favorite  interval.  What  further  advances 
ihe  musicians  of  that  period  made  it  is  not  easy  to  deter- 
mine, but  it  is  inoonoeivable  that  either  Ouido  or  his  fel- 


low-laborers ever  prodaoed  anything  which  modem  can 
would  tolerate,  except  for  the  satisCMtion  of  a  not  onna- 
sonable  curiosity. 

Ihe  first  attempts  at  harmony  seem  to  have  been  in  the 
lino  of  extemporiMtng  a  secondary  part  to  any  well-known 
melody,  by  running  under  it  a  parallel  train  of  notes  in 
fourths,  fifths,  or  octaves  (as  is  often  done  by  ignorant 
people  at  the  present  day).  For  the  sake  of  variety,  as  in 
the  last  example,  the  accompanying  part  would  sometimes 
form  a  kind  of  ground-bass,  not  following  the  movement 
of  the  melody,  and  ending  with  a  clumsily -formed  cadence. 
This  two-part  or  "  double  singing,"  as  it  was  called,  was 
common  in  the  twelfth  century,  and  even  earlier.  The 
constant  hearing  of  the  ecclesiastical  chant  rendered  that 
chant  familiar  to  the  people,  and  its  scales  and  inflections 
had  a  general  influence  over  the  style  even  of  the  secular 
songs  of  that  day.  By  a  kind  of  natural  instinct,  some  di- 
versity would  be  sought  by  those  who  were  weary  of  a  dry 
uniformity  of  song  either  in  the  church  or  the  field,  and 
with  very  little  efibrt  one  singer  might  invent  a  free  and 
artless  nnder-strain  to  enliven  or  improve  upon  the  song 
of  his  companion  and  neighbor.  It  is  said  that  even  at  the 
present  day  the  peasantry  of  Wales  "  may  commonly  be 
hoard  singing  unwritten  three-part  music."  And  "  tha 
Rev.  Sir  Frederick  A.  0.  Ouseley  has  recently  shown  that 
the  untaught  practice  of  extempore  part-singing  prevails 
among  the  Russian  peasantry ;  and  there  is  plentiful  au- 
thority for  the  assertion  that  this  exists  in  all  Northern 
lands,  and  has  existed  since  the  utmost  range  of  man's 
memory  or  its  records."  This  part-singing  was  also  much 
favored  and  promoted  in  and  after  the  twelfth  century  by 
the  facility  which  the  organs  then  coming  into  useafiorded 
for  sounding  two  or  more  notes  at  once.  The  ear  was  tbns 
in  some  degree  trained  to  perceive  the  effect  of  perfect  and 
imperfect  intervals,  and  very  gradually  some  rules  were 
arrived  at  to  regulate  their  succession.  Some  evidences  of 
such  improvement  are  discernible  at  this  era,  as  will  ap- 
pear from  the  following  harmonies  of  Uarchetto  da  Padova: 

Ex.S. 


Tbe  organs  of  that  age,  however,  though  important  as  aug- 
geati«»  of  harmony,  were  of  small  dimensions  and  of  clumsy 
construction,  containing  but  an  octave  or  two  of  pipes,  suf- 
ficiently hanh  and  noisy  to  be  heard  at  a  great  distance, 
and  played  by  keys  requiring  the  force  of  the  band  rather 
than  the  moro  pressure  of  the  fingers.  But  by  the  end  of 
tha  fourteenth  century  these  instruments  had  reached  a  far 
higher  degree  of  perfection,  having  regular  keyboards, 
numerous  stops,  and  a  compass  of  several  octaves  with  ths 
semitones.  In  consequence  of  this,  a  new  stimulus  vu 
given  to  the  study  of  harmonious  combinations  and  pro- 
gressions, but  still  the  advance  in  this  direction  continned 
to  be  slow  and  uncertain.  Even  as  late  ai  the  middle  of 
the  fonrteenth  century,  aocording  to  the  statement  of  Dr. 
Bnmey,  "  the  rules  in  use  were  of  the  rudest  kind,  and  the 
ordinsury  ear  in  church  service  was  not  offetidod,  probably, 
by  any  number  of  fifths  and  octaves  in  suscesaion."  From 
this  to  the  time  when  Palestrina  flourished  (b.  lS2t;  d. 
15<I4)  was  a  period  when  counterpoint  was  first  suocestfally 
developed,  its  true  principles  discovered,  carefully  applied, 
and  cast  into  a  scientific  form.  The  works  of  that  renowned 
writer,  though  deficient  in  melody  and  the  elegance  and 
refined  sentiment  of  modem  music,  abound  with  proofs  of 
a  profound  acquaintance  with  counterpoint,  even  in  its 
most  subtle  and  intricate  departments,  and  of  wonderful 
skill  in  the  most  elaborate  kinds  of  composition.  Of  the 
steps  by  which  this  great  advance  was  reached,  through  a 
period  of  two  centuries  before  Paleatrina — an  advtnos 
comparatively  sudden,  after  more  than  4000  years  of  almost 
total  darkness  on  the  subject  of  musical  science — we  hare 
no  full  and  accurate  account.  But  it  is  certain  that  within 
that  time  the  leading  principles  of  harmony  had  been  dis- 
covered, and  applied  with  singular  unanimity;  composi- 
tions showing  an  exact  knowledge  of  counterpoint  had 
been  produced;  and  already  the  nature  and  structure  of 
fugne  and  canon  had  become  familiar  to  musical  writers. 

The  masters  of  the  sixteenth  and  seventeenth  centnries 
appear  to  little  advantage  as  originators  or  students  of 
melody^  but  their  devotion  to  Anrmony,  even  in  the  most 
abstruse  forms  of  canon,  fugue,  imitation,  musical  enigmas, 
etc.,  was  all-absorbing,  and  almost  marvellous  in  its  re- 
sults. Their  successors,  however,  with  less  pedantry  and 
more  regard  for  the  beautiful  and  imaginative,  advanced 
the  art  by  adding  to  their  studies  the  cultivation  of  this 
further  department  of  melody.  And  thus  was  completed 
the  labor  of  centuries,  by  bringing  into  combination  all  the 
resources  of  pure  Aarmony,  and  the  glowing  beauty  and 
deep  expressiveness  of  its  melodioua  eounteryart. 

When  we  bring  these  two  great  elements  of  mnsio  into 
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•ompmrison,  it  will  b«  found  that  harmony  hai  t,  certain 
eontrolliag  power  over  meludy — i.  e,  the  gentiment  or  men- 
tal effeot  01  a  given  melody  ia  largely  dependent  on  the 
harmony  affixed  to  it.  A  change  of  the  narmoay,  either 
within  the  same  key  or  by  digreuion  into  another  key  or 
mode,  may  alter  and  even  reveree  the  whole  drift  and  spirit 
of  a  melody.  Thni,  without  the  variation  of  a  aingle  note, 
the  oharaoter  of  a  giren  melody  may  h»  alternately  joyfal, 
•ad,  or  otherwiee,  aooording  to  the  relation!  impressed  upon 
it  by  divefsified  and  skilful  harmony.  The  following  ex- 
ample will  be  snlBeient  to  show  how  an  air  may  be  affected 
in  sentiment  by  ch«nges  in  the  quality  of  ita  aooompsoi- 
ment: 

Ex.4. 


No.1. 


Ko.2. 


No.  3. 
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Very  plain  and  even  unmeaning  melodies  may  also  be  im- 
pressed with  a  new  beauty  by  the  solo  clTect  of  a  pleasing 
acoompaniment.  In  the  following  oxamplo  this  is  illus- 
trated, the  refined  harmony  at  b  giving  the  melody  a  far 
higher  interest  than  it  could  hare  under  the  common  treat- 
ment, as  shown  at  a : 

Ex.S.— a 


Hence  it  is  that,  as  a  general  mie,  the  mind  of  a  com- 
poser naturally  associates  some  definite  harmony  with  his 
•onocption  of  a  new  melody.  Whether  conscious  of  it  or 
not,  certain  harmonious  forms  and  progressions,  key-re- 
lations, modulations,  and  even  particularities  of  counter- 
Soint,  are  in  the  background  of  bis  thoughts,  and  quietly 
etermine  the  spirit  and  significance  of  the  melodic  strain. 
And  for  this  reason  it  l>eoomes  impossible  to  have  a  Just 
conception  of  the  sentiment  intended  to  be  expressed  by  a 
given  melody  till  we  see  or  hear  the  very  harmony  in  which 
it  was  invested  by  the  composer. 

There  is  one  aspect  also  in  which  melody  may  be  riewed 
as  holding  a  similar  directive  influence  over  harmony^  or  at 
least  the  power  of  conferring  beauty  on  masses  of  chords 
which  would  otherwise  be  void  of  color  and  expression.  A 
series  of  chords,  quite  regular  in  progression,  may  easily 
be  written  in  which  the  ear  detects  nothing  attractive  or 
descriptive  of  any  peculiar  line  of  thought  and  feeling — 
such,  lor  instance,  as  the  following: 

Ex.6. 


Bat  let  a  diitinotly  marked  and  flowing  melody  be  added. 


and  these  naked  chords  will  acquire  a  meaning  and  connec- 
tion which  the  ear  recognises  at  once,  though  due  entirely 
to  the  suggestions  of  the  melody.  Seie  this  illoatrated  in 
Bz.  7: 


Ex.  7. 


This  office  of  melody,  as  an  element  capable  of  throwing 
an  air  of  ideal  beauty  over  a  train  of  dull  and  apparently 
aimless  harmonies,  is  often  lost  sight  of  by  young  com- 
posers. The  charm  of  chromatic  and  involved  masses  of 
chords  obscures  their  sense  of  design,  outline,  rhythm,  and 
breadth  and  symmetry  of  structure.  And  for  this  reason 
their  early  compositions  are  often  overlaid  and  deformed 
with  erode  attempts  at  what  they  regard  as  "  scientific  " 
harmony,  a  superfluity  of  dissonant  combinations  and  ex- 
travagant transitions  into  remote  keys.  Harmony  may 
thus  be  abused  till  it  becomes  unmeaning  and  tiresome, 
like  patches  of  color  thrown  at  random  on  canvas,  with 
an  absence  of  all  distinctly  marked  objects  and  graceful 
forms. 

The  various  schools  of  harmony,  Qerman,  Italian,  Prench, 
and  English,  while  differing  much  in  matters  of  detail  in 
the  classification  of  chords,  the  nomenclature  of  their  re- 
spective systems,  and  their  mode  of  analyzing  and  explain- 
ing certain  combinations  and  progressions,  agree,  notwith- 
standing, in  the  leading  prineiples  of  contrapuntal  science. 
The  position  that  all  mnsioal  harmony  is  an  outgrowth  of 
two  fundamental  chords  with  their  inversions,  supple- 
mented by  a  few  anomalous  chords  and  musical  idioms,  is 
very  generally  received,  as  simpler  and  more  satisfactory 
than  the  cumbrous  systems  which  have  become  antiquated 
by  the  advances  of  modem  art. 

Into  the  systematic  treatment  of  harmony  as  a  science 
we  shall  not  enter  in  the  present  article,  as  our  design  has 
been  only  to  give  such  a  general  and  historical  view  of  the 
subject  as  might  prepare  the  way  for  a  full  discussion  un- 
der the  head  of  Music  (which  see).     WtLLiAK  SrAuirTON. 

Harmony,  tp.  of  Hancock  co.,  HI.    Pop.  Ii57. 

Harmony,  post-v.  of  Van  Buren  tp.,  Clay  ec,  Ind.,  on 
the  St.  Louis  Vaadalia  Terre  Haute  and  Indianapolis  R.  R. 
Pop.  597. 

Hannonr,  tp.  of  Posey  co.,  Ind.    Pop.  2231. 

Harmony,  tp.  of  Union  co.,  Ind.    Pop.  734. 

Harmony,  post-tp.  of  Somerset  co..  He.,  25  miles  N. 
by  B.  of  NorridgewocK.     Pop.  978. 

Harmony,  tp.  of  Caroline  co.,  Hd.    Pop.  2(27. 

Harmony,  post-tp.  of  Fillmore  co.,  Minn.     Pop.  890. 

Harmony,  post-tp.  of  Washington  co..  Ho.  Pop.  1486. 

Harmony,  post-tp.  of  Warren  co.,  M.  J.    Pop.  1405. 

Harmony,  post-tp.  of  Chautauqua  co.,  N.  T.,  bounded 
on  the  N.  E.  by  Chautauqua  Lake.  It  has  10  churches, 
several  mannfacturing  villages,  and  fine  sandstone-quarries, 
and  is  traversed  by  the  Atlantic  and  Qreat  Western  B.  R. 
Pop.  3418. 

Harmony,  tp.  of  Clark  eo,,  0.    Pop.  1821. 

Harmony,  tp.  of  Morrow  co.,  0.    Pop.  778. 

Harmony,  tp.  of  Beaver  eo.,  Pa.,  on  the  right  (B.) 
bank  of  the  Ohio  River.  It  contains  Economy,  an  abode 
of  the  Harmonists,  followers  of  Qeorge  Rapp.     Pop.  225. 

Harmony,  poat-b.  of  Jackson  tp.,  Butler  co..  Pa.  It 
was  once  an  abode  of  the  Harmonists.     Pop.  414. 

Harmony,  tp.  of  Forest  co.,  Pa.,  in  the  oil-region,  and 
on  the  W.  bank  of  the  Allegheny  River.     Pop.  1226. 

Harmony,  tp.  of  Susquehanna  co..  Pa.    Pop.  1212. 

Harmony,  tp.  of  Clarendon  eo.,  S.  0.     Pop.  480. 

Harmony,  tp.  of  Rook  co..  Wis.    Pop.  1214. 

Harmony,  post-tp.  of  Vernon  co..  Wis.    Pop.  781. 

Harmony  (David  B.),  0.  8.  N.,  b.  Sept  3,  1832,  in 
Easton,  Fa. ;  entered  the  navy  as  a  midshipman  Apr,  7, 
1847 ;  beeame  a  passed  midshipman  in  1853,  a  lieutenant 
in  1855,  a  lieutenant-commander  in  1862,  a  commander  in 
1866 ;  served  on  board  the  Iroquois  at  the  passage  of  Forts 
Jackson  and  St.  Philip  and  capture  of  New  Orleans,  and 
in  many  severe  engagements  with  the  batteries  at  Vioks- 
burg  and  Orand  Qulf ;  was  executive  officer  of  the  iron-elad 
Nahant  in  the  first  attack  npon  Fort  Sumter,  Apr.  7,  1863, 
and  in  the  engagement  with  the  ram  Atlanta,  June  17, 1863; 
is  honorably  mentioned  in  the  reports  of  Corns.  De  Camp, 
Palmer,  and  Downs.  Foxball  A.  Parkbb. 
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HARMONY  OF  THE  GOSPELS— HARNETT. 


Harmony  oC  the  Gospels.  There  being  four  sepa- 
rate narratirea  of  the  life  of  our  Lord,  CbriatiaDs  from  the 
earliest  times  hare  attempted  to  arrange  them  in  snob  a 
way  OS  to  present  at  one  riew  all  their  facts  and  teaching*. 
The  earliest  efforts  to  acoompliab  this  hare  perished,  but 
appear  to  have  been  of  the  nature  of  a  dtait»»aron,  or  a 
continuous  narratire  embracing  all  that  is  contained  in  the 
four  Gospels,  rather  than  of  a  *'  harmony,"  strictly  so  called. 
Tatian  (about  A.  D.  170)  prepared  such  a  work,  of  which  a 
spurious  Latin  translation  still  exists.  In  the  earlier  part 
of  the  third  centary,  Ammonius  of  Alexandria  prepared  a 
harmony,  traces  of  which  remain  in  the  so-called  Ammonian 
Section;  combined  with  the  Canons  of  Eusebius,  These  are 
of  groat  importance,  having  been  placed  in  the  margin  of 
nearly  all  manuscripts  of  the  Gospels  since  the  middle  of 
the  fourth  century.  They  are  simply  tables  of  reference  by 
which  may  be  found  any  passage  in  one  Gospel  either  par- 
allel or  similar  to  a  passage  in  one  or  more  of  the  others. 
Each  Gospel  is  dirided  into  sections ;  the  sections  of  St. 
Matthew  being  arranged  in  a  column  in  the  order  of  their 
numbers,  the  numbers  of  the  sections  corresponding  to  this 
in  the  other  Gospels  are  placed  opposite.  Thus,  the  first 
table,  or  cauon,  is  formed  of  parallel  passages  in  the  four 
Gospels.  There  are  ten  such  canons,  containing  the  par- 
allel passages  in  three  Gospels,  in  two,  and  those  found 
only  in  one.  In  the  margins  of  manuscripts  the  number 
of  the  section  is  written  above,  and  that  of  the  canon  by 
which  the  similar  passages  may  be  found,  below  in  the  form 
of  a  fraction.  Since  Eusebius  every  age  has  abounded  in 
harmonies  constructed  on  a  variety  of  principles. 

On  the  most  cursory  examination  of  the  Gospels  itis  plain 
that  the  same  events  ore  not  related  in  them  all  in  the  same 
order.  Some  of  them,  at  least,  must  have  arranged  the  de- 
tails of  the  narrative  on  some  other  principle  than  that  of 
chronological  sequence.  It  is  generally  agreed  that  St. 
John,  who  gives  minute  notes  of  time,  has  carefully  ob- 
served the  chronological  order  of  the  history ;  but  com- 
paratively few  facts  are  common  to  this  Gospel  and  the 
others.  Assuming  in  regard  to  these  points  tno  order  of 
St.  John,  how  shall  the  remaining  events  bo  grouped  around 
them?     St.  Luke,  in  his  introduction  (i.  3),  expresses  his 

fiurpose  to  write  "  in  order."  Does  this  mean  in  ohrono- 
ogical  order  ?  Some  harmonists,  and  among  them  Tisch- 
endorf,  have  so  understood  it;  but  on  examining  the  index 
of  his  Sifjioptit  Evangelica  it  is  plain  that  be  has  found 
himself  obliged  to  disturb  the  order  of  St.  Luke  quite  as 
much  as  is  ordinarily  done.  It  seems  more  probable  that 
St.  Lulte's  "in  order  "is  equivalent  to  "systematically." 
He  is  remarkable  for  relating  oaob  event  and  discourse  in 
careful  connection  with  the  circumstances  under  which  it 
occurred ;  but  it  would  be  impossible  to  observe  the  order 
of  St,  Luke  without  violating  that  of  all  the  other  Evange- 
lists, and  at  the  same  time,  what  would  seem  to  be  the  most 
probable  suooesaioa  of  events.  The  same  things  may  be 
said  with  even  moro  force  of  the  first  Gospel;  indeed,  it  is 
soon  evident  to  the  student  that  exact  chronological  order 
was  no  part  of  the  purpose  of  St.  Matthew.  St.  Mark  re- 
mains ;  and  on  oompanng  the  points  common  to  him  and 
to  St.  John,  it  will  be  found  that  they  exactly  agree.  On 
further  arranging  events  in  what  seemed  on  the  whole  the 
most  probable  scquoncc,  several  harmonists  (notably  Rob- 
inson ;  see  bis  Introduction)  have  found  that  they  had  bit 
upon  the  order  of  St.  Mark.  There  has  come,  therefore,  to 
be  a  general  disposition  to  adopt  the  order  of  St.  John  as 
more  fully  carried  out  by  St.  Mark.  On  this  plan  the  order 
of  two  of  the  Gospels  is  preserved  intact,  whioh  oannot  be 
acoomplisbad  in  any  other  way. 

Another  debated  question,  whioh  somewhat  aSeota  the 
structure  of  a  harmony,  is  the  length  of  our  Lord's  public 
ministry.  Three  theories  have  been  proposed,  severally 
known  as  the  Bi-patchal,  the  Tri-patchal,  and  the  Quadri- 
pmchal  schemes,  according  as  they  suppose  that  ministry 
to  have  included  two,  three,  or  four  Passovers,  and  thus  to 
have  continued,  in  addition  to  the  first  half  year,  one,  two, 
or  three  years.  Until  the  time  of  Eusebius  opinions  on 
this  point  were  very  vague  and  various,  and  do  not  seem  to 
have  really  been  definitely  formed  at  all.  He  investigated 
the  subject  carefully,  and  decided  in  favor  of  the  quadri- 
piLScbal  scheme;  and  this  view  was  adopted  on  his  author- 
ity for  many  ages  without  much  further  investigation.  In 
modern  times  much  icsearcb  has  been  devoted  to  the  point 
with  varying  results.  The  bi-paschal  scheme  has  been  gen- 
erally abandoned,  but  in  Germany  the  tri-pas«hal  bos  found 
great  favor,  having  been  adopted  by  such  men  as  Wieseler 
and  Tischendorf.  In  England  also  it  has  some  eminent 
advocates,  as  well  as  in  this  country ;  but  the  balance  of 
opinion,  both  there  and  here,  is  decidedly  in  favor  of  the 
quadri-pascbal.  A  weighty  argument  for  this  has  been 
found  in  the  reading  of  the  Codex  SinaitioHt  in  John  v.'  1, 
which  renders  it  in  the  highest  degree  probable  that  the  feast 
there  mentioned  must  have  been  a  Passover,  and  there  are 


three  other  Passovers  distinetly  mentioned.  Independently 
of  that  reading,  however,  and  before  it  was  known,  the  ar- 
gnment  of  Robinson  to  show  that  it  was  really  the  passover 
has  never  been  satisfactorily  mat. 

When  all  doubtful  questions  have  been  determined,  there 
will  still  remain  a  certain  number  of  passages  whoso  ehro- 
nological  position  cannot  be  fixed  with  certainty,  beeaase 
they  contain  no  notes  of  time.     These,  however,  arc  oom- 

}>arativelyfew  and  of  secondary  importance.  On  oompar- 
ng  the  harmonies  published  in  Germany,  England,  and 
America  within  the  last  fifty  years,  it  will  be  found  there  is  a 
general  and  striking  agreement  in  the  order  of  all  the  main 

{>oints  of  the  Gospel  history,  even  among  those  who  diffar 
n  regard  to  the  whole  length  of  our  Lord's  ministry.  There 
is.more  difference  of  opinion  as  to  whether  miracles  of  a, 
similar  character,  yet  narrated  with  certain  circumstantial 
differences  in  the  different  Gospels,  should  be  considered  as 
the  same  or  as  actually  different.  The  tendency  of  the 
earlier  harmonists  was  to  consider  such  events  different 
when  the  circumstances  were  at  all  differently  narrated,  as, 
e.  g.,  when  the  healing  was  of  one  demoniac  or  two,  when 
the  blind  was  cared  as  Jesus  was  entering  into  or  departing 
from  Jericho ;  later  harmonists  make  more  allowance  for 
individual  differences  of  narration,  and  in  such  cases  iden- 
tify the  events,  whether  the  data  can  be  found  (asthey  gen- 
erally can)  to  explain  these  differences  or  not. 

There  is  still  greater  difference  in  regard  to  the  longer 
discourses  of  our  Xiord  as  given  in  the  first  Evangelist,  such 
as  the  Sermon  on  the  Mount  and  the  charge  to  toe  Tweir* 
(eh.  X.),  parts  of  which  are  given  by  the  other  synoptis 
Evangelists  at  other  times  and  under  different  circum- 
stances. Were  these  repetitions,  or  are  the  discourses  as 
given  in  St.  Matthew  groupings  together  of  several  dis- 
courses uttered  at  different  times  ?  In  most  cases  the  other 
Evangelists  give  parts  of  the  discourses  in  the  same  oon- 
nection  with  St.  Matthew,  and  other  parts  in  connection 
with  events  or  circumstances,  especially  the  Perean  journey 
of  onr  Lord,  of  which  St.  Matthew  makes  no  mention.  (See 
the  subject  discussed  in  the  Bibliolhtca  Sacra  for  July, 
1874.) 

The  uses  of  a  harmony  are  very  obvious.  It  enables  the 
critical  scholar  to  compare  readily  the  language  of  the  sev- 
eral writers  in  the  narration  of  the  same  things ;  it  gives  to 
tbo  oxegetical  student  the  fullest  material  for  the  interpre- 
tation of  our  Lord's  acts  and  words;  and  to  every  Chris- 
tian it  affords  a  ready  and  convenient  method  of  seeing  at 
once  all  that  is  recorded  of  each  scene  and  event  and  dis- 
course. Frederic  Gabdihkr. 

Harmony  of  the  Spheres,  a  kind  of  mnsio  whioh 
the  ancients  imagined  was  produced  by  the  motions  of  the 
heavenly  bodies.  This  sound,  said  they,  we  do  not  hear, 
because  we  have  always  heard  it,  and  cannot  contrast  it 
with  absolute  silence,  of  which  we  know  nothing.  Others 
thought  the  sound  too  powerful  for  out  hearing,  or  that  oar 
senses  are  too  gross  to  perceive  it. 

Harms  (Claus),  b.  May  2S,  1778,  at  Fahratedt,  Hol- 
stcin ;  was  educated  at  Kiel,  and  became  in  ISIS  an  arch- 
deacon in  that  town.  His  work.  Dot  tind  di»  StS  nesea, 
published  in  orthodox  spirit,  and  just  at  the  time  of  the 
jubilee  of  the  Reformation,  made  a  great  sensation.  He 
published  six  collections  of  sermons  between  1808  and  1847, 
which  became  very  extensively  used  in  Germany  as  means 
of  edification.    D.  Feb.  I,  18&5. 

Harms  (Ltrowio),  {Pattor  Harm*),  b.  in  I80t  at  Her- 
mannsburg,  on  the  LUneberger  Heath,  in  Hanover,  was  the 
son  of  a  Lutheran  parish  minister ;  was  educated  at  Celie 
and  Gottingen ;  became  awakened  to  a  new  religious  life, 
and  in  1844  became  assistant  pastor  in  his  native  village. 
Here  he  built  a  largo  missionary  college,  trusting  to  Provi- 
dence for  funds;  organised  his  great  parish  into  a  home 
and  foreign  missionary  society;  founded  in  1BS4  an  exten- 
sive printing  establishment,  where  he  published  a  mission- 
ary journal  and  many  books.  Pastor  Harms  was  a  pro- 
digiously active  man,  and  an  admirable  manager  of  the 
business  affairs  of  bis  vast  enterprises,  for  he  supported 
missionaries  in  Africa,  Asia,  America,  and  Australia  at  an 
expense  of  not  less  than  $40,000  per  annum.  A  man  of  pro- 
found spirituality,  he  was  tenderly  beloved  by  his  parish- 
ioners, and  was  their  adviser  in  business,  their  confessor, 
and  their  ruler.  He  was  also  a  man  of  considerable  learn- 
ing, of  strong  and  eccentric  oharaotar;  in  many  respects 
one  of  the  grandest  figures  of  his  time.  Beggars  feared 
him,  and  he  hated  beggars,  since,  as  he  said,  he  never 
asked  any  man  for  anything,  but  bis  novel  missionary  enter- 
prise and  his  spirited  journal  appealed  far  more  effectively 
for  help  than  any  direct  solicitation  oonld  do.  D.  Nov.  14, 
1866. 

Harnett',  oonnty  of  Central  North  Carolina.  Area, 
fi75  square  miles.  It  is  traversed  by  the  Cape  Fear  River. 
Its  surface  is  varied,  its  soil  generally  good.   Com,  tobacco. 
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and  {M>rk  are  the  ehlef  produotf.     Cap.  Harnett  Coart- 
koau.     Pop.  889S. 

Harnett,  tp.  of  New  Hanorer  eo.,  IT.  C.     Pop.  IS43. 

Harnett  (Cobkblids),  b.  io  England  Apr.  30,  1723 ; 
beeame  owner  of  a  large  eetate  near  Wilmington,  N.  C, 
and  waa  early  intereated  in  the  oaaee  of  American  liberty. 
Be  waa  (177(^71)  an  aotire  member  of  the  prorinoial  aa- 
■embly ;  in  1775  preaident  of  the  proTinoial  aonncil,  and 
afterward  aoting  governor;  in  1776  a  member  of  the  pro- 
Tinelal  Congreaa  at  Halifax,  in  whioh  ha  naed  hia  aotire  in- 
flnenee  in  faror  of  independence,  and  waa  one  of  a  oom- 
mittee  to  draft  a  State  oonatitation  and  bill  of  righta,  in 
whioh  he  proanred  the  inaertion  of  the  elause  declaring  for 
religiona  medom.  In  1777-80  he  waa  in  Congreaa,  and 
■igned  the  Artiolea  of  Confederation.  D.  at  Wilmington, 
N.  C,  Apr.  20, 1781. 

Harnett  Conrt>honse,  poat-r.,  eap.  of  Harnett  oo,, 
K.  C.,  on  Cape  Fear  Hirer,  26  milea  S.  b;  W.  of  Raleigh. 

Har'ney  (William  Selbt),  b.  in  Louisiana  in  1798; 
appointed  aeoond  lieuteaant  of  infantry  U.  S.  army  Feb., 
1818;  in  1833  appointed  paymaster  with  rank  of  m^or, 
and  in  1 838  waa  tranaferred  to  the  2d  Dragoons  aa  lieu- 
tenant-colonel, taking  an  aotire  part  in  the  Florida  war 
against  the  Indians ;  brevet  colonel  Dec.,  1840,  for  gallant 
eondaet ;  appointed  colonel  1846 ;  aerred  with  distinction 
in  the  war  with  Mexico  (brevetted  brigadier-general),  and 
in  1858  waa  promoted  to  be  brigadier-general.  While  in 
eommand  on  the  Pacific  coaat  he  took  posacasion  of  the 
then  nentral  territory  of  San  Jnan  Island,  Puget's  Soand, 
which  waa,  however,  soon  evacuated  by  the  U.  8.  In  the 
early  daya  of  the  civil  war  he  commanded  in  Miasonri,  but 
for  an  nnauthoriied  trooe  with  Qen.  Price  waa  aoon  re- 
lieved, and  in  1863  retired  from  aotire  ierrioe. 

Ha'ro,  town  of  Spain,  in  the  provinoa  of  IiOgrofio,  on 
the  Ebro.  It  carriea  on  a  considerable  trade  in  wine  and 
flraiti.    Pop.  5928. 

Haro,  de  {kuato  MdScz),  6.  T.  D.,  b.  at  Tillagareia, 
Spaun,  Oct  31, 1729 ;  studied  in  the  Royal  University  aind 
at  Bologna,  in  eaoh  anireraity  reoeiving  the  doctorate,  and 
in  the  latter  becoming  rector  and  professor  of  sacred  litera- 
tare.  He  waa  appointed  aliout  1770  arohbiahop  of  Mexioo, 
and  waa  there  diatingnished  by  eloquence,  charitiea,  and 
love  of  learning.  He  founded  a  free  Roman  Catholic 
school  in  New  York  City,  and  presented  to  St.  Peter'a 
ehnroh.  New  York,  some  paintinga  and  gifts  of  money. 
D.  Hay  2«,  1800. 

Bar'old  I.  (HarefoOt,  ao  named  from  his  swiftneaa), 
king  of  England,  waa  the  reputed  aon  of  Canute  by  Algifa 
of  Northampton,  who  waa  either  wife  or  oonoubine  of  the 
king;  bat  whether  Harold  waa  really  their  offspring  is 
donbtfol.  Id  1035,  Harold  was  cboaen  aa  Canute's  successor 
hy  the  Danish  party,  and  began  to  reign  N.  of  the  Thames ; 
bnt  Hardieaoate  {Sarthemtnt),  the  lata  king's  reoognised 
heir,  waa  preferred  by  the  English  party.  Before  this  time 
it  is  believed  that  Harold  had  ruled  Denmark  for  Canute, 
Bardicanute  waa  choaen  king  of  Wessex,  and  Emma,  his 
mother,  waa  hia  regent,  he  l>eing  then  absent  in  Denmark. 
Harold  soon  rid  the  kingdom  of  the  Anglo-Saxon  princes 
(iBthelings),  and  in  1037  he  waa  choaen  king  of  all  Eng- 
land. He  baniahed  Qneen  Emma,  and  d.  at  Oxford  Har. 
17, 1040.    The  hiatory  of  hia  reign  ia  obscure, 

Harold  II.,  king  of  England,  the  last  sovereign  of  the 
Anglo-Saxon  race,  waa  seeond  son  of  Oodwin,  the  great  earl 
of  ue  West  Saxons,  by  Qytha,  a  Danish  lady,  and  waa 
conaaqueDtly  not  of  the  royal  line  of  England;  aasisted 
his  (atber  in  hia  quarrela  with  Edward  the  Confesaor,  with 
whom  he  became  reconciled  1052 ;  with  Tostig,  his  brother, 
conquered  Wales  1063 ;  waa  shipwrecked  at  the  mouth  of 
.  the  Somme,  Normandy,  made  prisoner,  and  compelled  to 
swear  to  give  support  to  Duke  William's  claim  to  the  Eng- 
lish crown,  1005;  caused  himself  to  be  proclaimed  king, 
and  waa  crowned  Jan.  10,  1066 ;  defeated  and  slew  Harold 
Hardrada,  who  aupportod  the  claims  of  Tostig,  Harold's 
brother,  Sept.  25,  1066 :  fought  William  the  Conqueror  at 
the  bloody  battle  of  Hastings,  and  waa  killed  there  Oct. 
14,  1066. 

Har'old  (or  Har'ald)  I.  Haar'fager  (the  "fair- 
haired  "),  first  king  of  Norway  in  the  historic  period.  He 
loved  Oyfa,  a  Jarl'a  daughter,  who  refuaed  to  marry  him 
nntil  he  had  conquered  all  Norway;  and  aceordingly  in 
865  he  took  a  vow  never  to  comb  or  out  his  hair  till  all  the 
jarls  submitted  to  his  sway.  His  great  sea-fight  at  Ilafars- 
flord  (883)  released  him  from  his  twenty-years'  vow.  D. 
at  Trondjem  933,  and  was  succeeded  by  Erie  I, 

Har'old  (or  Har'ald)  III.  Hardra'da  (Hardra- 
AD8,  "hard  ruler"),  king  of  Noriray,  b.  about  1016;  became 
a  kind  of  knight-errant  in  the  East;  served  in  the  Byian- 
tine  armies  1038-40,  and  waa  distinguished  by  his  exploits 
in  Sieily  and  at  Jenualom ;  became  sole  king  of  Norway 


on  the  death  of  Magnus  the  Oood,  his  nephew,  1047;  in- 
vaded England  1066  to  avenge  the  auppoaed  wrongs  of 
Tostig,  brother  to  Harold  II.  of  England ;  gained  the  bat- 
tle of  Fulford  (Sept.  20),  but  was  defeated  and  killed  in  the 
battle  of  Stamford  Bridge,  Sept.  25,  1066. 

Haroun'  al  Raah'id  (Aaron  the  Jutt),  caliph  of  Bag- 
dad, the  fifth  of  the  Abbaaidea,  waa  a  son  of  the  caliph 
Mohammed  Hahadl  by  a  slave-woman,  and  waa  b.  at  Rei 
in  765  A.  D.  (148  A.  H.) ;  invaded  the  Oresk  empire  781 ; 
encamped  oppoaite  Conatantinrale,  and  compelled  the 
empreea  Irene  to  pay  yearly  70,000  dinars  in  gold ;  suc- 
ceeded Housa  al  Hadi,  hia  brother,  in  786;  raised  the 
caliphate  to  its  greatest  pitch  of  splendor,  chiefly  by  the 
aid  of  Jahia  and  Jiaffar  tne  Barmeoidea,  whom  he  treach- 
aronaly  murdered  (803) ;  aent  an  embaaay  with  presents  to 
Charlemagne  (probably  in  801) ;  was  frequently  and  with 
almost  uniform  aucceaa  engaged  in  fierce  wara  with  the 
Bysantinea ;  made  Bagdad  a  centre  of  learning,  commerce, 
and  industry.    S.  in  Khorasaan  Apr.  2,  809. 

Harp  [Lat,  karpn],  a  musical  instrument  highly  ea- 
teemed  by  the  ancients,  and  naed  by  Egyptiana,  Hebrews, 
Oreeks,  and  in  Celtic  nations,  particularly  in  Wales  and 
Ireland,  aa  well  aa  among  the  Tentonie  nationa  of  an- 
tiquity. In  modem  times  its  power  and  awe^tneaa  have 
been  much  improved,  especially  by  S£baatien  Erard.  The 
harp  ia  generally  of  a  aomewhat  triangular  outline,  ond 
haa  atringa  of  wire  or  catgut. 

Harp,  tp.  of  Do  Witt  CO.,  Ill,    Pop.  1164. 

Har'palns,  a  nephew  of  Philip  of  Maeedon,  and  a 
close  asaociate  of  the  youthful  Alexander;  waa  banished 
337  B.  c.  by  Philip  for  intriguing  to  bring  about  Alexan- 
der's marriage  with  the  daughter  of  Pixodarus;  waa  re- 
called by  Alexander,  and  set  out  with  his  master  into  Asia, 
aoting  aa  superintendent  of  the  treasury;  but,  having 
stolen  a  part  of  the  king's  treasure,  waa  compelled  to  flee 
(333  B.  c,);  was  pardoned  by  Alexander  331,  and  received 
hia  former  office;  became  satrap  of  Babylon  326,  and  was 
guilty  of  disgraceful  exoeases;  fled  to  Athena  324;  was 
impriaoned,  but  eaoaped,  and  went  with  some  troops  to 
Crete,  where  he  waa  murdered,  probably  in  324  B.  c. 

Harpe,  La.    See  La  Harps. 

Har'per,  county  of  Kanaaa,  bounded  on  the  S.  by  the 
Indian  Territory.  Area,  1188  aquare  milea.  It  is  about 
equidistant  from  the  E.  and  S.  borders  of  the  State,  and  is 
a  good  grasing  region.     Cap.  Bluff  City. 

Harper,  tp.  of  Roane  oo,,  West  Va.    Pop.  955. 

Harper  (Robert  Goodix>b),  LL,D.,  waa  b,  in  1765  near 
Frederickabnrg,  Va.,  and  while  young  removed  with  his 
parenta  to  Oranville,  N,  C,  He  joined  the  Revolutionary 
army  when  fifteen  yeara  old.  He  graduated  at  Princeton 
in  1785,  and  waa  (1794-1801)  a  Federalist  member  of  Con- 
greaa from  South  Carolina.  He  married  a  daughter  of 
Charlea  Carroll  of  CarroIIton,  and  became  a  leading  lawyer 
of  Baltimore.  He  was  (1815-16)  U.  S.  Senator  from  Mary- 
land, and  a  major-general  of  militia  in  the  war  of  1812. 
He  waa  an  active  supporter  of  the  Coloniiation  Society, 
and  the  town  of  Harper,  near  Cape  Palmas,  was  named  in 
his  honor.   He  published  numerous  letters,  speeches,  pam- 

fthleta,  etc.,  and  a  volume  of  bis  aelect  writinga  appeared 
n  1814.     D.  at  Baltimore  Jan.  15,  1825. 

Harper  (Williah),  b.  in  Antigua  Jan.  17, 1790 ;  atndied 
at  Baltimore,  and  in  1802  aettled  with  hia  father  in  Colum- 
bia, S.  C.  He  graduated  at  South  Carolina  College  in  1808, 
and  tieeame  a  lawyer;  In  1818  removed  to  Miaaonri,  and 
held  several  public  oOees.  In  1823  he  returned  to  Colum- 
bia, where  be  published  a  volume  of  legal  reports.  Ho  was 
(1826)  a  U.  8.  Senator ;  in  1828  Speaker  of  the  South  Caro- 
lina house  of  npnaentativea ;  became  in  1831  judge  of  the 
court  of  appeala;  and  waa  (1834-47)  ohanoellor  of  the 
State.  He  waa  a  sealona  State  rights  man  and  aa  able 
jurist.     D.  Oct,  10,  1847. 

Harper  A.  Brothers,  the  nam*  of  a  firm  of  brothers, 
originally  comprising  James  (b.  1795),  John  (b.  1797), 
Joseph  Wesley  (b.  1801),  and  Fletcher  (b.  1806)  Harper, 
universally  known  as  American  publishers.  They  were  b. 
at  Newtown,  Long  Island,  tbeir  father  being  a  farmer.  The 
founders  of  the  present  extensive  house  wen  James  and 
John,  who,  having  concluded  an  apprenticeship  at  the 
printer's  trade,  commenced  the  printing  buainesa  on  their 
own  account,  and  subsequently  engaged  in  publishing 
under  the  firm-name  of  J.  A  J.  Harper,  which  style  waa 
maintained  until  about  1825,  when  Joseph  Wesley  and 
Fletcher,  both  having  served  a  term  of  apprenticeship  to 
their  brothers,  were  admitted  to  the  business,  and  the  name 
of  the  firm  changed  to  Harper  A  Brothers.  From  small 
beginnings  the  firm  constantly  increased  in  importance 
until  it  became  the  leading  publiabing-house  in  America. 
In  Dec.,  1853,  their  extensive  publishing-house  waa  de- 
stroyed by  Are,  and  a  loaa  of  nearly  $1,000,000  anstained. 
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Their  prennt  flnproof  egtabliibment  wu  areeted  on  the 
old  Bite.  Bcaideg  their  eztensire  eatalogne  of  hooka,  they 
pabliah  Harper'i  Magaxint,  a  monthly ;  Harptr"!  Weekly, 
an  illoatrated  journal ;  Harper't  Bazar,  a  weoltlj  joamal 
devoted  to  fashion  and  domestio  life.  In  1844,  Jamea  Har- 
per was  elected  mayor  of  the  oity  of  No*  York,  the  only 
public  office  held  by  him.  In  Mar.,  1889,  while  driving 
with  his  daughter,  he  wa«  thrown  from  his  carriage  and 
killed.  Weeley  d.  the  following  year.  Soon  after  John 
retired  from  active  participation,  and  d.  Apr.  22,  1875. 
The  firm  is  now  composed  of  Fletcher  of  the  original  house, 
and  of  sons  of  the  original  firm,  all  well-educated  and  capa- 
ble business-men. 

Har'per's  Fer'ry,  post-v.  of  Jefferson  oo.,  W.  Va., 
picturesquely  situated  at  the  oonfluenoe  of  the  Potomac  and 
Shenandoah  rivers,  and  in  the  basin  formed  by  the  steep 
heights  known  as  Maryland,  Loudoun,  and  Bolivar  Heights, 
which  tower  high  above  the  village.  The  scenery  at  this 
point,  where  the  combined  streams  break  through  the 
Blue  Ridge,  is  grand  and  beautiful.  Jefferson  declared 
"the  passage  of  the  Potomao  through  the  Blue  Bidge  one 
of  the  most  stupendous  scones  in  nature,  and  well  worth  a 
voyage  across  the  Atlantic  to  witness."  An  unusual  his- 
torie  interest  also  attaches  to  this  locality.  In  Oct.,  I8&9, 
the  place  was  entered  by  John  Brown  and  his  followers, 
and  the  IT.  S.  arsenal  and  national  armory  seised  and  held 
for  upwards  of  twenty-four  hours.  During  the  oivil  strife 
it  was  among  the  first  to  feel  the  ravages  of  war.  In  Apr., 
1861,  the  small  party  of  regulars  guarding  the  public  budd- 
ings evacuated  the  place  before  an  approaching  body  of 
insurgents,  and  the  town  was  occupied  and  held  by  the 
Confederates  until  the  following  June,  when  it  was  in  turn 
evacuated  by  them,  after  destroying  the  arsenal  and  armory, 
and  the  bridge  across  the  Potomac.  Again  in  Sept.,  1862, 
during  Leo's  invasion  of  Maryland,  the  place  was  invested 
by  the  Confederates,  and  after  a  futile  defence,  the  heights 
not  having  been  fortified,  was  surrendered  by  Col.  Miles, 
who  was  himself  shot  dead  while  bearing  the  white  flag 
betokening  surrondor ;  12,000  prisoners,  73  guns,  and  up- 
wards of  13,000  small-arms,  besides  a  large  quantity  of 
stores,  thus  fell  into  the  hands  of  the  Confederates.  The 
place  was  reoocupied  by  Gen.  MoClellan  after  the  battle  of 
Antietam,  and  was  not  again  out  of  possession  of  the  U.  S. 
The  Baltimore  and  Ohio  and  the  Winohester  and  Potomao 
R.  Rs.  unite  here.  The  Chesapeake  and  Ohio  Canal  alio 
passes  by  on  the  Maryland  shore.  Harper's  Verry  is  the 
seat  of  Stover  College.     Pop.  about  2500. 

Har'persfield,  tp.  and  post-v.  of  Delaware  co.,  N.  T. 
It  has  5  ohurohes,  and  is  one  of  the  best  graaing  towns  in 
the  State.     Pop.  1485. 

Harpersfield,  post-tp.  of  Ashtabula  oo.,  0.    P.  1120. 

Bar'persTlIle,  tp.  of  Shelby  co.,  Ala.    Pop.  1334. 

Harpersville,  post-v.  of  Colosville  tp.,  Broome  oo., 
K.  Y.,  on  the  Susquehanna  River.  It  has  3  churches,  and 
is  on  the  Albany  and  Susquehanna  R.  R.,  22  miles  from 
Binghamton.     Pop.  218. 

HaT'peth  RiT'er  rises  in  Williamson  co.,  Tenn.,  flows 
N.  W.  in  Cheatham  and  Dickson  counties,  and  after  a 
course  of  100  miles  falls  into  the  Cumberland.  It  affords 
abundant  water-power. 

Harpeth  Shoals,  a  shallow  part  of  the  Cumberland 
River,  40  miles  below  Nashville,  'lenn.,  which  during  low 
water  seriously  obstructs  steamboat  navigation. 

Har'ples  [Qr.'Apnuu,  the  "swift  spoilers"], in  Oreek 
mythology,  oertain  hideous  monsters  of  the  female  sex, 
often  described  as  birds  with  the  heads  of  women  and  hav- 
ing huge  claws.  Their  number  and  all  the  circumstances 
of  their  mythus  are  variously  related.  They  were  com- 
monly said  to  reside  at  the  isles  oalled  Strophades.  Some 
writers  make  them  symbolical  of  storm-winds — others,  of 
the  forms  of  death. 

Harpoc'rates  [Egyptian  Harpei  Kkmi,  "Horus  the 
child"],  the  Younger  Uorus,  a  divinity  of  the  ancient  Egyp- 
tians, son  of  Osiris  and  Isis,  worshipped  in  later  times  in 
Qreece  and  Rome  as  the  god  of  silence,  bnt  not  so  esteemed 
by  the  Egyptians.  His  sculptures  show  him  as  a  child 
placing  his  finger  upon  his  lips — an  infantile  act  which  the 
Greeks  incorrectly  thought  to  be  expressive  of  a  oommand 
to  preserve  silence.  The  Romans  honored  him  as  the  sender 
of  prophetic  dreams.  He  seems  to  have  originally  symbol- 
ised the  feeble  vegetal  life  of  the  winter  months. 

Harpocra'tion  ('Apmwpanuv),  with  the  Roman  sur- 
name Valrrius,  a  Oreek  rhetorician  and  lexicographer 
who  flourished  at  Alexandria,  but  of  whose  life  no  par- 
ticulars are  preserved.  Even  the  period  when  he  flourished 
is  uncertain.  An  important  work  for  the  explanation  of 
legal  and  political  terms  is  ascribed  to  him,  entitled  A<tui^ 
nil'  tixa  ^tfriimv,  containing  in  somewhat  irregular  alpha- 
i>etical  order  an  explanation  of  peculiarities  of  expression 


and  of  proper  names  in  the  ten  chief  Attie  orator*.  Snida* 
and  the  Etgmologicon  Uagnum  have  borrowed  much  from 
him.  The  best  editions  are  that  of  Bekker  (Berlin,  1833) 
and  that  of  O.  Dindorf  (Oxford,  1855).         H.  Dbislxb. 

Harp  Seal,  the  PagopUlue  gntnlandiau,  commer- 
cially the  most  important  of  the  seal  family.  It  inhabits 
the  coasts  of  Qreenland,  Labrador,  and  Newfoundland; 
also  found  in  the  N.  of  Europe  and  of  Asia.  It  is  the  most 
extensively  canght  of  all  the  seals  sought  in  the  Newfound- 
land fisheries,  many  steamers  as  well  as  sailing  vessels  be- 
ing employed  in  its  pursuit.  It  yields  great  quantities  of 
excellent  oil,  and  its  skin  is  also  valuable.  It  takes  its 
name  from  the  rudely  harp-shaped  markings  upon  its  back. 

Harp>ihell,  a  genua  (Harpa)  of  gaateropod  moUiuka 


The  Harp4bell. 
of  the  whelk  family,  natives  of  the  Indian  and  Pacifie 
oceans.     There  are  several  species,  of  which  H.  ventricata 
is  best  known.     It  is  caught  as  food  at  the  Mauritius,  and 
the  shells  are  highly  valued. 

Harp'sichord,  a  keyed  musical  instrument,  in  form 
resembling  the  grand  piano,  but  smaller,  and  strung  with 
steel  and  brass  wires,  two  to  each  note,  which  are  struck  by 
jackt  famished  with  quill  pleotmms.  Stops,  swells,  and 
doable  rows  of  keys  were  sometimes  employed  to  affect  the 
power  of  the  wires.  When  skilftiUy  played  upon,  the  in- 
strument gave  forth  a  feeble  but  not  onpleasing  tone, 
which  was  susceptibleof  delicate  modulations.  The  harpsi- 
chord was  in  common  use  in  the  twelfth  and  thirteenth 
oentnries ;  it  was  brought  to  England  in  the  seventeenth, 
but  is  now  wholly  superseded  by  the  pianoforte,  of  which 
it  was  the  rude  suggestion,  and  is  probably  nowhere  manu- 
factured at  present. 

Barps'well,  post-tp.  of  Cumberland  oo..  Me.,  com- 
prising many  islands  in  the  E.  part  of  Cosco  Bay.  It  is 
some  14  miles  E.  of  Portland  by  water.  It  has  5  churches 
and  a  fire  insurance  company,  and  is  interesting  as  the  seen« 
of  many  traditions  of  much  interest.     Pop.  1749. 

Harqnebns.    See  Abqcesus. 

Harpr  Easle.    Sec  Eaole. 

Har'rel'i,  tp.  of  Mitchell  co.,  N.  C.    Pop.  479. 

Har'rell's  Cross-Roads,  tp.  of  Dallas  co.,  Ala.  Pop. 
3778. 

Har'rellsville,  tp.  of  Hertford  oo.,  N.  C.    Pop.  1743. 

Har'rier,  a  small  fox-hound,  bred  and  trained  to  follow 
the  hare.  It  is  chiefly  used  in  the  British  Islands^  where 
several  breeds  are  distinguished. 

Harrier,  a  general  name  for  the  hawks  of  the  genus 
Circue.  Of  some  fifteen  species,  only  one  (Cireue  kudton- 
icw),  the  marsh-hank,  is  a  native  of  the  U.  S.  Like  the 
goshawks,  they  fiy  along  the  ground  in  search  of  pray.  In 
this  genus  feathers  radiate  from  the  eyes,  giving  the  bird  a 
rather  owl-like  appearance.  Many  of  the  species  are  Euro- 
pean. 

Har'rietstown,  tp.  of  Franklin  co.,  N.  Y.,  in  the  Adi- 
rondacka,  contains  many  lakes  and  mountains.    Pop.  416. 

Har'riman  (Walter),  b.  in  Warner,  N.  H.,  abont 
1817.  As  a  teacher,  Universalist  preacher,  Democratie 
politician,  and  orator  he  won  much  renown ;  was  1S62-65 
the  commander  of  the  lltb  New  Hampshire  Vols,  in  the 
civil  war;  secretary  of  state  in  New  Hampshire  1865-67; 
Republican  governor  of  New  Hampshire  1867-69 ;  and  was 
then  appointed  naval  officer  of  the  port  of  Boston,  Mass. 

Har'rington,  post-v.  of  Kent  co.,  Del.,  at  the  union 
of  the  Junction  and  Breakwater  R.  R.  with  the  Dclawara 
R.  R.,  16  miles  S.  of  Dover. 
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HaningtOH,  poit-tp.  of  WMbington  eo.,  He.,  on  the 
M*-«oMt,  2U  miles  W.  of  Haohiai.  Sbipbuilding  ia  an  im- 
jKNrUnt  interest.    Pop.  1142. 

Harrington*  tp.  of  Bergen  co.,  N.  J.,  having  the 
Hudaon  River  on  the  E.  and  the  New  York  State  line  on 
the  N.  E.     Pop.  2664. 

Harrington  (Javks),  b.  at  Upton,  North  Hants,  Eng- 
land, Jan.,  1611 ;  was  edaeated  at  Trinity  College,  Oxford; 
served  in  the  Low  Countries,  and  beeame  groom  of  the  bed- 
ehamber  to  Charles  I.,  to  whom  he  was  faithful,  though  an 
enthnsiastic  republican.  His  chief  work,  Oceana  (1666),  a 
deseription  of  an  ideal  republic,  was  dedicated  to  Crom- 
well, upon  whom,  however,  it  contained  severe  refleotions. 
Soon  after  Charles  II.'s  restoration,  Harrington  was  oon- 
tned  in  the  Tower  as  a  traitor,  and  became  insane  during 
his  imprisonment.  His  minor  works  are  mostly  upon  the 
theory  of  government,  bat  among  them  is  a  translation  of 
four  books  of  the  ^nnd  into  English  verse.  D.  at  West- 
minster Sept.  11,  1677. 

Harrington  (Pdrnell  F.),  U.  S.  K.,  b.  Jane  6,  1844, 
In  Delaware ;  graduated  at  the  Naval  Academy  in  1863 ; 
became  a  master  in  1866,  a  lieutenant  in  1867,  a  lieutenant- 
commander  in  1 868 ;  served  on  board  the  Honongabela  at 
the  battle  of  Mobile  Bay,  Aug.  6,  1864,  and  was  oom- 
mended  for  gallant  conduct  by  Com.  James  H.  Strong. 

fOXHALL  A.  PaRKBB. 

Harrington  (Samcel  Maxwcll),  LI,.S.,  b.  at  Dover, 
Del.,  Feb.  5, 1803 ;  graduated  at  Washington  College,  Hd., 
1823  ;  secretary  of  state  for  Delaware  in  1828 ;  ehief-justioa 
of  the  State  supreme  oourt  1831 ;  and  afterwards  was  an 
associate  judge  of  the  superior  court;  again  ehief-justice 
185S ;  chancellor  of  Delaware  1857-6S.  D.  at  Philadelphia  < 
Nov.  28,  1865.  Author  of  three  volnmes  of  law  reports 
(1837-44),  and  was  at  the  head  of  the  oommiasion  of  1849 
for  oodifying  the  laws  of  his  State. 

Har'riott  n>">i''^*)>  !>•  >t  Oxford,  England,  1560; 
studied  at  St.  Mary's  Hall,  Oxford;  graduated  B.  A.  1579; 
went  with  his  patron,  Raleigh,  to  Virginia  1584-85 ;  pub- 
lished a  Brir/e  and  True  Report  of  tit  tfew  Found  Land 
of  Virginia  (1588,  republished  in  Haklnyt's  3d  voL) ;  be- 
eame a  pensioner  of  the  earl  of  Northumberland;  made 
rery  important  algebraical  Improvements;  greatly  sim- 
pllfled  tne  theory  of  equations,  and  was  the  first  to  oon- 
eeive  the  possibility  of  patting  all  the  terms  of  the  aqna- 
tion  Into  the  same  side.  He  was  also  an  able  observer  of 
the  phenomena  of  physios.  D.  in  London  July  3,  1621. 
The  postbnmous  Arti»  analytiem  Praxia  nova  ad  mquationu 
molvendat  (1631)  is  his  most  important  work. 

Har'ris,  county  of  Oeorgia,  separated  from  Alabama 
by  the  Chattahoochee  River.  Area,  500  square  miles.  The 
surface  is  varied,  the  soil  generally  good.  The  county  con- 
tains extensive  forests.  Cotton  and  com  are  staple  prod- 
noU.    Cap.  Hamilton.    Pop.  13,284. 

Harris,  county  in  the  8.  B.  of  Texas.  Area,  1832 
square  miles.  It  has  mostly  a  light  soil,  but  ia  profitably 
sultivated  from  its  proximity  to  markets,  and  there  are 
extensive  tracts  of  nigh  fertility.  Cotton,  lumber,  and 
com  are  leading  products.  The  surface  is  mostly  level, 
•od  only  onc-(ixtn  is  timber-land.  The  county  ia  trav- 
ersed by  aeveral  navigable  bayous  flowing  into  Oalveston 
Bay,  and  by  the  various  railroads  which  centre  at  Houston, 
the  capital.  The  manniaotaring  interest*  an  quite  import- 
ant.   Pop.  17,375. 

Harris,  tp.  of  Itard  eo..  Ark.    Pop.  122. 

Harris,  tp.  of  Fulton  co.,  HI.    Pop.  1029. 

Harris,  tp.  of  St.  Joseph  eo.,  Ind.    Pop.  408. 

Harris,  tp.  of  Kipley  co..  Mo.    Pop.  160. 

Harris,  tp.  of  Franklin  eo.,  N.  C.    Pop.  1266. 

Harris,  tp.  of  Stanley  eo.,  N.  C.    Pop.  924. 

Harris,  tp.  of  Ottawa  eo.,  0.    Pop.  2190. 

Harris,  tp.  of  Centre  co..  Pa.  Here  the  State  Agrl- 
enltnral  College  is  situated  (AoriccltubalColleob  P.O.). 
Pop.  1909. 

Harris,  tp.  of  Wood  eo..  West  Va.    Pop.  1699. 

Harris,  tp.  of  Harqnette  co..  Wis.    Pop.  498. 

Harris  (Chapiv  A.),  A.  M.,  M.  D.,  D.  D.  S.,  b.  in  Pom- 
pey,  N.  Y.,  1806;  d.  in  Baltimore  in  1860.  He  organised 
the  Baltimore  Dental  College  in  1839 — the  first  of  the 
kind.  He  established  the  Afnertean  Journal  and  Library 
of  Dental  Science;  published  the  Dental  Art;  the  Principlee 
and  Practice  of  Dental  Surgerif;  and  the  Dental  Dictionary 
— works  which  have  immortalised  his  name.  A  worthy 
oontemporary,  t^e  venerable  Dr.  Parmley,  said  of  him : 
"  He  has  labored  more  assiduously  as  a  practitioner,  more 
untiringly  as  a  writer,  and  more  devotedly  as  a  teacher  of 
the  principles  and  practice  of  dental  surgery  than  any  per- 


son who  has  in  any  way  or  in  any  country  been  conbeoted 
with  our  professional  art."  He  was  for  many  years  a 
prominent  member  of  the  Methodist  Episcopal  Church.  He 
founded  the  first  dental  college  in  the  world,  and  his  pub- 
licationg  on  this  art  still  remain  unrivalled.     P.  F.  Eve. 

Harris  (Charles),  b.  in  England  in  1772;  educated  in 
France;  migrated  to  Georgia  1788;  studied  law  in  Savan- 
nah, where  ne  was  admitted  to  the  bar,  and  rose  to  the 
highest  distinction  in  his  profession ;  was  twice  elected  to 
the  judgeahip  of  his  circuit,  and  twice  declined;  on  the  re- 
tirement of  Gov.  Hilledge  from  the  U.  S.  Senate  (1809),  the 
position  was  tendered  him  by  both  parties ;  thia  he  also  de- 
clined. D.  Mar.,  1827,  lamented  by  all  classes  of  people. 
It  was  in  honor  of  him  that  the  county  of  Harris  in  bis 
State  was  named.  "  Mr.  Harris  was  of  a  highly  respect- 
able family.  His  father  was  William  Harris,  barrister,  who 
waa  first  cousin  of  Lord  Malmesbnry.  His  mother  was 
the  sister  of  the  hereditary  champion  of  England,  Charles 
Dymock,  who  attended  at  the  coronation  of  George  III., 
and  his  father  was  one  of  the  two  aquirea  of  the  champion 
who  attended  the  coronation.  The  Dymocks  were  a  branch 
of  the  De  Bergs,  who  had  been  obampions  of  England 
from  the  accession  of  the  Norman  family."  (See  White's 
Statiitiet  of  Oeorgia.)  A.  H.  SrcPBENS. 

Harris  (David  Bollock),  b.  at  Frederick's  Hall,  Louisa 
CO.,  Va.,  Sept.  28,  1814;  graduated  at  the  U.  S.  Military 
Academy  at  West  Point  in  1833,  and  entered  the  army  as 
a  brevet  aeoond  lieutenant  of  the  1st  Artillery ;  served  a 
year  with  that  regiment  in  the  field,  and  was  assigned  to 
duty  as  assistant  professor  of  engineering  at  West  Point,  a 
position  which  he  filled  until  Aug.  30,  1835,  when  he  re- 
signed from  the  army.  For  several  yeara  thereafter  he 
was  employed  as  a  oivil  engineer  on  important  worka,  such 
as  the  James  River  and  Kanawha  Canal ;  but  subsequently 
for  some  yeara  waa  largely  and  tuccesafully  engaged  in 
Kentucky,  and  London,  England,  where  he  resided  for  a 
time,  and  in  Virginia  as  an  exporter  of  tobaooo  to  Europe 
and  of  flour  to  South  America.  Residing  on  his  plantation 
in  Virginia  when  that  State  seoeded  uom  the  Union  in 
Apr.,  1861,  he  re-entered  the  military  career  as  a  captain 
of  engineers  of  the  Virginia  foroea,  and  was  at  onoe  put  on 
daty  at  Culpepar  Conrt-houae.  It  waa  Capt.  Harris  who 
first  reeonnoitred  the  line  of  Bull  Run,  and  determined  its 
defensive  and  strategic  value ;  and  when  the  position  of 
Manassas  Junction  was  oecupied  in  force  lata  in  May,  1861, 
be  laid  oot  and  oonstructad  the  works  for  its  defence.  Hav- 
ing soon  acquired  the  complete  oonfidenoe  of  Gen.  Beau- 
regard, be  was  ever  after  aaaooiated  with  that  commander. 
In  the  battle  of  Bull  Run,  attached  specially  to  the  staff  of 
Oen.  Philip  St.  George  Cocke,  Cant.  Harris  was  not  less 
oonspieuous  for  his  cool  courage  than  for  bis  akill  at  aev- 
eral critical  moments  in  the  diaposition  of  the  Confederate 
troopa,  notably  in  their  encounter  with  Sherman's  brigade. 
He  aoeompanied  Beauregard  early  in  1862  to  the  Weat, 
and  there  planned  and  conatructed  the  works  at  Island  10 
and  Fort  Pillow  on  the  Miaaisaippi  River,  and  subsequent- 
ly the  river-defencea  at  Vicksburg.  When  Oen.  Beaure- 
gard was  transferred  to  Charleston  in  Oct,  1862,  CapU 
Harris  was  alao  called  there,  and  charged  with  the  direc- 
tion of  the  engineer  operations  of  that  remarkable  defence. 
In  1864  (meanwhile  promoted  to  the  grade  of  colonel  of 
engineera  and  second  in  rank  in  his  corps)  he  went  back 
with  Gen.  Beauregard  to  Virginia,  where  he  gave  aignal 
evidenoe  of  his  rare  capacities  as  an  engineer  on  the  Con- 
federate lines  before  Petersburg.  But  it  having  been  thought 
best  for  him  to  return  to  Charleston,  Cant.  Harris  waa  at- 
tacked with  the  yellow  fever,  and  d.  in  the  vicinity  of  that 
city  on  Oct  10,  1864,  just  as  he  had  been  tardily  eommia- 
sioned  a  brigadier-general  in  a  service  of  which  he  was 
among  the  very  ablest  soldiers.  Trohab  Jordar. 

Harris  (Heicrt  R.),  b.  in  Sparta,  Oa.,  Feb.  2,  1828; 
graduated  at  Emory  College  1847 ;  settled  in  Greenville, 
Meriwether  co. ;  by  profession  a  planter;  was  a  member 
of  the  Georgia  secession  convention  1861,  and  a  member 
of  the  43d  and  44th  Congresses  from  his  native  State, 

Harris  (Howkll),  b.  at  Trerecea,  Wales,  in  1714; 
studied  at  Oxford,  and  on  returning  to  Wales  took  the 
field  as  an  evangelist  and  open-air  preacher,  founding  so- 
oieties  and  awakening  the  wuole  principality  by  his  zealous 
labors.  Though,  like  Wesley  and  Wnitcfield,  a  chureh- 
man,  he  received  little  or  no  sympathy  from  the  clergy,  but 
the  two  great  evangelists  heartily  recognised  him.  In  a 
few  years  he  bad  formed  no  leas  than  300  societies,  Wes- 
ley and  Whitefleld  frequently  trarened  the  principality  in 
his  company,  preaching  daily.  Wesley  describes  Harris 
a*  a  "powerful  orator."  He  maybe  considered  the  chief 
founder  of  "  Calvinistic  Methodism,"  now  the  most  preva- 
lent form  of  dissent  in  Wales.  Harris  raised  and  com- 
manded a  regiment,  moatly  of  hia  own  people,  during  the 
French  war,  when  the  invasion  of  England  waa  expected. 
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For  about  three  years  he  preaohed  in  his  oamps  and  in  th« 
marlcet-plaoes  whenever  lus  troops  moved.  D.  at  Xrereoca 
July  21,  1773.  A.  Stkvbhs. 

Harris  (Ira),  b.  in  Charleston,  Montgomery  oo.,  N.  Y., 
May  31,  1802;  graduated  at  Union  College  in  1824;  became 
a  lairyer  in  Albany ;  served  in  the  legislature  1844-46,  and 
in  the  constitutional  conventions  of  1845  and  1867 ;  was  a 
judge  of  the  State  supreme  court  1847-60;  U.  8.  Senator 
1862-68.     D.  at  Albany,  N.  Y.,  Deo.  2,  1875. 

Harris  (Ira),  U.  S.  N.,  b.  May  4,  1843,  in  New  York; 
graduated  at  the  Naval  Academy  in  1863;  became  a  lien- 
tenant  in  1866,  a  lieutenant-commander  in  1868;  served 
with  gallantry  in  the  assault  upon  Fort  Fisher,  Jan.  13, 
1865,  and  was  severely  wounded  in  the  right  leg.  K«- 
ligned  Mar.  21,  1871.  Foxhall  1.  Pabkbr. 

Harris  (Ishaii  G.),  a  distinguished  Tennessee  politi- 
cian; was  a  member  of  Congress  from  1849  to  1853;  was 
governor  of  the  State  1857-61 ;  was  an  ardent  advocate  of 
secession,  and  after  the  war  b<Beame  a  merchant  of  Liver- 
pool, England.     He  now  resides  at  Memphis,  Tenn. 

Harris  (Itbrsoh  L.),  b.  at  Watlcinsville,  Oa.,  Jan.  7, 
1805;  graduated  at  State  University  1823;  studied  law; 
admitted  to  the  bar ;  settled  in  Hilledgeville ;  was  elevated  to 
the  circuit  and  then  to  the  supreme  court  bench  of  the  State, 
retiring  in  1868 ;  was  trustee  of  the  State  University,  but 
resigned  in  1872  on  account  of  ill-health.    A.  H.  Stephsks. 

Harris  (Jakss),  nephew  of  Lord  Shaftesbury,  was  b. 
■t  Salisbury  July  20,  1709 ;  was  educated  at  Wadham  Col- 
lege, Oxford,  and  at  Lincoln's  Inn ;  entered  parliament 
for  Chrlstohuroh  1761;  a  lord  of  the  admiralty  1762;  a 
lord  of  the  treasury  1763 ;  secretary  and  comptroller  to  the 
queen  1774.  D.  Deo.  22, 1780.  Author  of  Three  Treatuei 
on  art,  music,  etc.,  and  on  happiness  (1744);  .ffermo 
(1751),  a  work  on  language  and  general  grammar,  still 
highly  valued.  His  later  works  are  Spring,  a  pastoral 
(1762),  Philotopkieal  Arrangemente  (1775,  part  of  an  un- 
finished work  on  Aristotle's  Logic),  and  Philological  In- 
quiriei  (1780). — His  son,  Jakes  (1746-1820),  became  in 
1788  a  baron,  and  in  1800  was  created  earl  of  Malmas- 
bury. 

Harris  (Johh),  D.  D.,  b.  at  Ugborongh,  Devon,  Eng- 
land, Mar.  8,  1802 ;  was  eduoated  at  Hozton  College,  and 
in  1827  became  an  independent  minister  of  Epsom ;  presi- 
dent of  Chcshunt  College  1837;  prinoipal  and  professor  of 
theology  in  New  College,  SL  John's  Wood,  near  London, 
1850,  where  he  d.  Dec.  21,  1866.  Author  of  The  Great 
Teacher  (1835);  Mammon  (ItAi) ;  Brilamia  (1837);  The 
Great  Commieeion  (1842) ;  Pre-Adantte  Earth  (1847) ;  Han 
Primeval  (1849) ;  Patriarchs  (18^&)i  and  other  works. 

Harris  (Saicuel),  the  "apostle  of  Virginia,"  so  called, 
was  b.  in  Hanover  CO.,  Va.,  Jan,  12,  1724.  He  became  a 
colonel  of  militia  in  Pittsylvania  oc,  and  held  important 
public  offices.  In  1769  ho  was  ordained  a  Baptist  mints- 
tor,  having  for  years  sealonsly  preaohed  in  the  Baptist 
churches  with  great  power.  He  gave  a  large  share  of  his 
property  to  charitable  causes,  and  underwent  much  perse- 
oution  from  the  then  Established  Church  of  Virginia.  In 
1774  he  was  ordained  an  "  apostle  "  by  the  General  Asso- 
ciation of  Separate  Baptists.    Date  of  death  uncertain. 

Harris  (SAunBi.),  D.  D.,  LL.D.,  h.  in  East  Machias, 
Mc,  June  14, 1814 ;  graduated  at  Bowdoin  College  in  1833, 
and  at  Andover  Theological  Seminary  in  1838.  He  was  a 
teacher  at  Limerick,  Me.,  1833-34,  and  at  Bast  Machias 
1834-35  and  1838-41.  He  was  pastor  of  the  Congrega- 
tional church  in  Conway,  Mass.,  1841-51,  and  of  the  South 
Congregational  church  in  Pittsficld,  Mass.,  1851-55.  From 
1855  to  1867  he  was  professor  of  systematic  theology  in  the 
Theological  Seminary  in  Bangor,  Me.;  president  of  Bow- 
doin College  1867-71 ;  and  in  1871  took  the  chair  of  syste- 
matic theology  in  the  theological  department  of  Yale  Col- 
lege. He  received  the  degree  of  D.  D.  from  Williams  Col- 
lege in  1855,  and  the  degree  of  LL.D.  from  Bowdoin 
College  in  1871.  He  has  published  Zaccheue,  or  the  Serip- 
tnrnl  Plan  of  Benevolence  (1860),  Chritt*»  Prayer  for  Hie 
Redeemed  (1862),  The  Kingdom  of  Ohriet  on  Earth  (1874), 
and  several  minor  works.  R.  D.  Hitcroock. 

Harris  (Thaddeub  Masox),  D.  D.,  a  Unitarian  divine, 
b.  at  Charlestown  (now  Boston),  Mass.,  July  17,  1768; 
graduated  at  Harvard  in  1787;  was  appointed  private 
secretary  to  Gen.  Washington,  but  sickness  prevented  his 
acceptance.  In  1790  he  delivered  the  Phi  Beta  Kappa  ad- 
dress at  Cambridge,  where  he  studied  divinity ;  was  li- 
brarian of  Harvard  University  1791-93;  pastor  of  the 
First  church,  Dorchester,  1793-1839;  d.  at  Dorchester, 
Mass.,  Apr.  3,  1842.  He  was  the  author  of  many  works, 
among  which  are  The  Minor  Bnej/eloptedia  (1803,  4  vols.); 
Journal  of  a  Tour  into  the  Iforth-weet  Territory  (1803) ; 
Natural  Hietory  of  the  Bible  (1820),  an  admirable  work 
for  its  day ;  and  Memoirt  of  Oglethorpe  (1841). 


Harris  (Tbaddbus  WibUAB),  M.  D.,  a  son  of  Dr.  T.  U. 

Harris  (1768-1842),  was  b.  at  Dorohester,  Mass.,  Nov.  12, 
1795 ;  graduated  at  Harvard  in  1815,  and  studied  medicine, 
which  he  practised  at  Milton,  Mass.  He  was  (1831-56) 
librarian  of  Harvard  College,  and  for  a  time  was  instructor 
in  botany  and  natural  history,  and  won  especial  distinc- 
tion as  an  entomologist,  being  one  of  the  pioneers  of  that 
science  in  North  America.  D.  at  Cambriuge,  Mass.,  Jnn. 
16, 1856.  His  most  important  works  are  a  Syilematie  Cala- 
iogne  of  the  Ineecte  of  Maeiachueette,  and  a  raliuble  trea- 
tise On  Ineecte  Ir^jurioue  to  Vegetation  (1841 ;  enlarged  cds. 
1842,  1852,  1862).  He  also  published  many  scientific  and 
anliquariau  papers.— His  sons,  Williax  Tuaddeds  (1826- 
54)  and  Edwako  D.  Harris,  have  attained  distinction  as 
genealogists  and  historical  students. 

Harris  (Thomas  C),  U.  S.  N.,  b.  Nov.  le^  1825,  in 
Philadelphia,  Pa.;  entered  the  navy  as  a  midshipman 
Sept.  9,  1841 ;  Iweame  a  passed  midshipman  in  1S47,  a 
lieutenant  in  1855,  a  lieutenant-commander  in  1862,  a  com- 
mander in  1866,  a  captain  in  1872.  During  the  civil  war 
he  commanded  the  Chippewa  and  the  Yantic,  in  the  former 
participating  in  several  attacks  on  Fort  Wagner,  and  in 
the  latter  taking  part  in  both  engagements  with  Fort 
Fisher.  For  cool  performance  of  duty  in  action  reoom- 
mended  for  promotion  by  Bear-admiral  Porter,  Jan.  28, 
1865.  FoXBALL  A.  Pabkeh. 

Harris  (Thomas  L.),  b.  at  Norwich,  Conn.,  Oct  29, 
1816 ;  graduated  at  Trinity  College,  Hartford,  in  1811 ;  be- 
came a  lawyer  in  Virginia  in  1842,  but  removed  to  Peters- 
burg, III.,  in  that  year;  was  a  State  senator  in  1846;  aj 
m^jor  commanding  the  4th  Illinois  Volunteers  in  Me.xico 
«wa8  distinguished  at  Vera  Crui  and  Cerro  Gordo ;  was  a 
member  of  Congress  1849-55.  D.  at  Petersburg,  III.,  Nov. 
24,  1858. 

Harris  (Thomas  Lace),  b.  Hay  IS,  1823,  at  Fanny 
Stratford,  England,  and  when  four  years  old  came  to  Amer- 
ica with  his  parents,  who  settled  at  Utica,  N.  Y.  He  early 
attained  some  distinction  as  a  writer,  and  became  a  min- 
ister of  the  Universalist  faith  in  New  York  City  and  else- 
where. From  1650  to  1855  he  labored  as  a  lecturer  apon 
Spiritualism,  in  which  he  became  an  earnest  believer.  Ue 
preached  in  Great  Britain  1858-61,  winning  many  follow- 
ers to  his  system,  which  appears  to  combine  the  Sweden- 
borgian  theology  and  the  Platonic  jphilosophy  with  some 
of  the  doctrines  of  Fourier.  His  followers,  "  The  Brother- 
hood of  the  New  Life,"  are  found  in  Great  Britain,  the 
U.  S.,  India,  and  Japan.  Their  chief  establishment,  co- 
operative, but  not  communistic,  was  at  Wassaio,  Dutchess 
CO.,  N.  Y.,  from  1861  to  1867,  when  it  was  removed  to 
Brooton,  Chautauqua  co.,  N.  Y.,  where  it  still  remains. 
The  Scriptures  and  the  marriage  relation  are  esteemed 
sacred  by  them;  proselytism  is  repudiated;  and  self-i«- 
nunoiation  is  regarded  as  one  of  tne  supreme  duties  of 
man.  Mr.  Harris  is  the  author  of  numerous  poetical 
and  prose  works,  explaining  and  illustrating  his  mystical 
philosophy. 

Harris  (William),  S.  T.  D.,  b.  at  Springfleld,  Mass., 
Apr.  29,  1765;  graduated  at  Harvard  in  1786;  was  reo- 
tor  of  an  Episcopal  church  in  Marblehead,  Mass.,  and  at 
the  same  time  instructor  in  an  academy  1791-1802;  rector 
of  St.  Mark's,  New  York  City,  1802-16;  and  the  founder 
of  an  excellent  classical  school.  From  1811  to  1829  he  was 
president  of  Columbia  College.  D.  Oct.  18,  1829.  In  early 
life  he  was  a  licensed  preacher  of  the  Congregationalist 
denomination. 

Harris  (William  L.),  D.  D.,  b.  Nov.  4, 1817,  in  Ohio; 
he  joined  the  Michigan  conference  in  1837,  and  after 
travelling  some  ten  years  as  an  itinerant  preacher,  was 
elected  prinoipal  of  the  Baldwin  Institute ;  he  subsequently 
served  some  ten  years  as  professor  in  the  Ohio  Wcsleyan 
University.  In  1860  he  was  elected  assistant  secretary  to 
the  Missionary  Society  of  the  Methodist  Episcopal  Church. 
At  the  General  Conference  of  his  Church  in  1872  he  was 
elected  bishop.  He  has  been  energetically  devoted  to  his 
denomination  in  her  greatest  enterprises,  and  was  especi- 
ally eminent  in  her  anti-slavery  struggle. 

Harris  (William  Torbet),  A.  M.,  LL.D.,  b.  at  Kil- 
lingly.  Conn.,  Sept.  10,  1835 ;  entered  Yale  College  in  1854  ; 
became  a  teacher  in  St.  Louis,  Mo.,  1857 ;  became  superin- 
tendent of  public  schools  there  1867 ;  was  in  1866  one  of 
the  founders  of  the  Philosophical  Society  at  St.  Louis; 
founded  the  Journal  of  Speculative  Pkiloeophy  1 867.  which 
he  has  since  edited,  and  in  which  he  has  published  many 
translations  and  original  articles  upon  philosophical  ques- 
tions. It  is  the  only  journal  of  the  land  in  the  English 
language.  His  school  reports  are  widely  sought  for  and 
read  both  in  this  country  and  Europe,  and  large  extracts 
from  them  have  been  republished  in  England  and  Gar* 
many. 
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Har'risbnrg,  post-v.,  eoonty-aeat  of  Poinaett  oo..  Ark., 
£5  milea  N.  W.  of  Mempbia,  Tenn. 

Harrisbarg,  post-r.  and  tp.,  oap.  of  Saline  ec,  lU., 
on  the  Cuiro  and  Vinaennea  R.  R.  II  bu  2  chnrahea,  a 
high  achool,  2  fiouriDg-milla,  an  agricultural  implement 
manufiuitor;,  1  weekly  newapaper,  and  ia  In  the  centre  of 
a  ooontry  abounding  in  coal,  iron,  lead,  and  aalt.  Pop.  of 
T.  590;  of  (p.  1710.      F.  M.  Pickbtt,  Ed.  "Chbohiclk." 

Hairisbiirg,  tp.  of  Van  Buren  co.,  Ia.    Pop.  1089. 

Harriaborg,  post-tp.  of  Lewia  oo.,  N.  Y.,  hai  S  oheeie- 
faotories,  and  ia  a  fine  dairy  tract.     Pop.  1090. 

Harrisborf ,  post-v.  of  Franklin  co.,  0.    Pop.  153. 


Harrisbars,  city,  cap.  of  Dauphin  oo.  and  of  the  Btata 
of  Pennsylvania,  lituated  on  the  E.  bank  of  the  Sueqne- 
hanna  River,  60  milea  from  ita  month.  It  is  106  miles  from 
Philadelphia,  and  121  miles  from  Washington  City ;  lat. 
40°  15'  N.,  Ion.  76°  12'  W.,  and  stands  chiefly  on  a  platean 
from  !S  to  50  feet  above  low  water  in  the  river.  The  Cum- 
berland Valley,  Northern  Central,  Pennsylvania,  and  Phila- 
delphia and  Reading  R.  Rs.  all  centre  here,  while  the  Penn- 
sylvania Canal,  with  ita  outlets  and  feeders,  adds  much  to  it* 
facilities  for  trade.  It  is  an  extensive  d£p6t  for  lomber  ctd 
the  Susquehanna  River.  Four  bridges,  eaoh  over  a  mile  in 
length — three  for  railroads  and  one  a  carriage  bridg»— 
■pan  the  river  at  this  point.     The  State  Capitol  baildingl^ 


State  Capitol,  Harrlsburg,  Fa.,  west  front. 


embracing  offices  for  the  different  departments  of  the  State 
government,  are  located  in  the  midst  of  a  beautiful  park  of 
ten  acres  on  a  gentle  rise  of  ground.  They  are  plain  brick 
sdiAoes ;  the  Capitol  proper  has  large  porticoes  on  the  E. 
and  W.  fronts,  and  a  spacious  rotunda  surmounted  by  a 
dome  which  commands  a  fine  view  of  the  picturesqne  Sus- 
quehanna. The  State  Library  comprises  40,000  volumea, 
and  a  monument  erected  to  the  memory  of  the  aoldiers  who 
fell  in  the  Mexican  war  adorns  the  Capitol  park.  Harris- 
burg  has  38  churches,  and  2  national  and  7  banks  of  dis- 
count. It  contains  the  conrt-house  and  county  prison,  and 
has  3  daily  and  6  weekly  newspapers,  besides  several 
monthly  publications.  Besides  the  Harrisburg  Academy 
and  Institute,  SU  Qenevieve'i  Academy,  and  a  young  la- 
dies' seminary,  it  ha<  15  large  and  a  number  of  small  pub- 
lic school  buildings,  aooommodating  41  achoola  and  5000 
scholars.  Ita  local  charities  are  a  bouse  for  the  friendless, 
city  hospital,  and  the  Pennsylvania  Lunatic  Asylum,  a  State 
institution.  Harrisburg  has  a  well-regulated  fire  depart- 
ment,.an  electrio  fire-alarm  telegraph,  and  a  horse  railway. 
The  new  waterworks  are  extensive,  and,  with  the  old,  cost 
$750,000.  The  streets  are  macadamised  and  supplied  with 
gas-  It  has  a  fine  opera-house,  with  a  seating  capacity  of 
1600.  The  prosperity  of  Harrisburg  does  not  depend  upon 
its  being  the  capital  of  the  State,  bat  apon  ita  railway  and 
canal  commnnication  with  the  coal  and  iron  resonroes  of 


Invited  the  large  manufacturing  establiahments  of  iron, 
steel,  boilers,  galvanised  iron  cornices,  brick,  and  tile. 
Among  these  we  may  speeify  the  Pennsylvania  Bessemer 
steel-works,  the  Lochie^  Franklin,  Central,  and  Pennsyl- 
vania Car  Co.'s  iron-works,  the  Chesapeake  nail-works,  the 
McCormick's,  Wistar's,  Price's,  and  Sock's  blast-furnaces, 
the  Harrisburg  cotton-mill,  the  Eagle,  the  Harrisburg,  and 
other  machine-works.  It  has,  besides,  5  carriage,  1  shoe, 
and  2  broom  factories,  file-works,  3  large  flouring-mills, 
and  7  extensive  saw  and  planing  establishments,  with  nu- 
merous smaller  manufacturing  interests,  employing  a  cap- 
ital of  $12,000,000.  It  is  the  fifth  city  in  the  State.  It  is 
the  seat  of  a  Roman  Catholic  bishop.     Pop.  23,104. 

WiLLIAH  H.  EoLK,  A  ulkor  o/  J/itlory  of  Pa. 

HairisbDTg,  post-v.  of  Harris  co.,  Tex.,  44  miles  N. 
of  Qalveston,  at  the  junction  of  the  Galveston  Houston 
and  Henderson  and  (he  Oalveston  Harrisburg  and  San  An- 
tonio R.  Rs.     It  is  on  Bufi'alo  Bayou.     Pop.  571. 

Harris  Gore,  tp.  of  Washington  co.,  Vt.    Pop.  12. 

Har'rison,  county  of  Indiana,  bounded  on  the  S.  by 
the  Ohio  River.  Area,  475  square  miles.  The  surface  is 
finely  diversified,  the  soil  calcareous  and  fertile.  There 
are  several  caverns.  Cattle,  grain,  and  wool  are  staple 
products;  flour,  cooperage,  and  lumber  are  leading  mann- 
faoturea.     Cap.  Corydon.     Pop.  19,013. 
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Miuourl  River,  whieh  nparatu  it  from  Nebrufau  Th« 
soil  is  produotiTO.  Cattle,  grain,  and  wool  are  the  staples. 
It  is  traversed  b;  the  Chicago  and  North-western  and  the 
SioQX  Cit7  and  Paoifio  R.  Rs.    Cap.  Magnolia.    Pop.  8031. 

Harrison,  county  of  ]!(.  E.  Central  Kentuoky.  Area, 
367  square  miles.  Its  surface  is  varied,  its  soil  mostly  fer- 
tile. Cattle,  grain,  tobacco,  and  wool  are  staple  products; 
distilled, liquors  and  wagons  are  the  leading  articles  of 
manufacture.  It  is  traversed  by  the  Kentucky  Central 
R.  R.     Cap.  Cynthiana.     Pop.  12,993. 

Harrison,  county  of  Mississippi,  bounded  on  the  S.  by 
the  Onlf  of  Mexico  (Mississippi  Sound).  Area,  970  square 
miles.  The  soil  is  light,  and  generally  eovered  with  pine 
forests.  Rice  and  lumber  are  the  prinoipal  prodaets.  The 
eounty  is  traversed  by  the  New  Orleans  Mobile  and  Tazaa 
R.  R.     Cap.  Mississippi  City.     Pop.  6795. 

Harrison,  county  in  the  N.  N.  W.  of  Missouri,  bounded 
on  the  N.  by  Iowa.  Area,  720  square  miles.  It  is  ehiefly 
prairie,  most  of  which  is  fertile.  Cattle,  grain,  tobaoco, 
and  wool  are  the  staples.     Cap.  Bethany.     Fop,  14,635. 

Harrison,  former  eounty  of  Nebraska,  parcelled  oat  to 
other  counties  since  the  V.  S.  census.     Pop.  in  1870,  631. 

Harrison,  county  in  the  E.  of  Ohio.  Area,  400  square 
miles.  It  is  hilly,  but  very  fertile.  Coal  and  limestone 
■bound.  Cattle,  grain,  and  especially  wool,  are  the  staple 
products.  The  eounty  is  traversed  by  the  Pittsbnis  Cin- 
eianati  and  St.  Louis  R.  R.    Cap.  Cadis.    Pop.  18,683. 

Harrison,  county  of  Texas,  bounded  E.  by  Louisiana, 
N.  E.  by  Caddo  Lake,  and  S.  W.  by  the  navigable  Sabine 
River.  Area,  964  square  miles.  Cotton,  corn,  fruit,  and 
pork  are  extensively  produced.  The  county  is  fertile,  well 
watered,  well  timbered,  and  healthful.  Leather,  lumber, 
eto.  are  manufactured.  The  eounty  is  traversed  by  the 
Texas  Paciflo  R.  R.     Cap.  Marshall.     Pop.  13,241. 

HarrisoB)  county  in  the  N.  of  West  Virginia.  Area, 
440  square  miles.  It  is  a  hilly  and  rolling  coanti7,  with 
broad  valleys  and  a  very  rioh  soil.  Timber,  coal,  iron,  and 
salt  are  among  its  rasourcea;  cattle,  grain,  tobaoeo,  and 
wool  are  the  staple  products.  It  is  traversed  by  the  Balti- 
more and  Ohio  R.  R.     Cap.  Clarksburg.     Pop.  16,714. 

Harrison,  tp.  of  Hale  oo.,  Ala.    Pop.  800. 

Harrison,  post-v.  and  tp.,  oap.  of  Boone  oo.,  Ark.,  in 
Crooked  Creek  Valley.    It  has  the  U.  S.  land-offloe,  a  fine 
school-building,  5  general  stores,  2  drug-stores,  and  1  news- 
paper.    Prinoipal  Dnsiness,  farming.     Pop.  of  tp.  826. 
Tbovas  Nbwmas,  Ed.  "HiaaLAjfOBii." 

Harrison,  tp.  of  Columbia  oo.,  Ark.    Pop.  960. 

Harrison,  tp.  of  Union  oo.,  Ark.    Pop.  729. 

Harrison,  tp.  of  Vhite  oo.,  Ark.    Pop.  972. 

Harrison,  post-tp.  of  Winnebago  eo.,  HL    Pop.  725. 

Harrison,  tp.  of  Bartholomew  oo.,  Ind.    Pop.  1228. 

Harrison,  tp.  of  Blaokford  oo.,  Ind.    Pop.  1680. 

Harrison,  tp.  of  Boone  eo.,  Ind.    Pop.  1209. 

Harrison,  tp.  of  Cass  oo.,  Ind.    Pop.  1171. 

Harrison,  tp.  of  Clay  oo.,  Ind.    Pop.  2241. 

Harrison,  tp.  of  Daviess  eo.,  Ind.    Pop.  1084. 

Harrison,  tp.  of  Dearborn  eo.,  Ind.    Pop.  1086. 

Harrison,  tp.  of  DeUware  oo.,  Ind.    Pop.  1400. 

Harrison,  tp.  of  Elkhart  oo.,  Ind.    Pop.  16&5. 

Harrison,  tp.  of  Fayette  oo.,  Ind.    Pop.  867. 

Harrison,  tp.  of  Harrison  oo.,  Ind.  Pop.  8462.  It 
eontains  the  town  of  CortdoH  (which  see). 

Harrison,  tp.  of  Henry  oo.,  Ind.    Pop.  1888. 

Harrison,  tp.  of  Howard  eo.,  Ind.    Pop.  807. 

Harrison,  tp.  of  Knox  oo.,  Ind.    Pop.  2812. 

Harrison,  tp.  of  Kosoiosko  eo.,  Ind.    Pop.  1745, 

Harrison,  tp.  of  Miami  oo.,  Ind.    Pop.  1202. 

Harrison,  tp.  of  Morgan  oo.,  Ind.    Pop.  378. 

Harrison,  tp.  of  Owen  oo.,  Ind.    Pop.  451. 

Harrison,  tp.  of  Pulaski  oo.,  Ind.    Pop.  753, 

Harrison,  tp,  of  Spencer  co.,  Ind.    Pop.  1977, 

Harrison,  tp,  of  Union  oo.,  Ind.    Pop.  759. 

Harrison,  tp.  of  Vigo  oo.,  Ind.    Pop.  870, 

Harrison,  tp,  of  Wayne  oo.,  Ind/    Pop.  580. 

Harrison,  tp.  of  Wells  eo.,  Ind.    Pop.  2961. 

Harrison,  tp.  of  Adair  oo.,  la.    Pop.  434. 

Harrison,  tp.  of  Benton  co.,  la.    Pop.  502. 

Harrison,  tp.  of  Harrison  oo.,  la.    Pop.  830. 

Harrison,  tp.  of  Leo  oo.,  la.    Pop.  988. 

Harrison,  tp.  of  Mahaska  oo.,  la.    Pop.  1270. 

Harrison,  ^.  of  Franklin  oo.,  Kan.    Pop.  923. 


Hnrriaon,  tp.  and  post-v.  of  Cumberland  co..  He.,  35 
miles  N.  W.  of  Portland.  It  has  a  fire  insuranco  company 
and  manufactures  of  woollens,  wire,  agricultural  machmes, 
eto.     Pop.  1219. 

Harrison,  tp.  of  Macomb  eo.,  Mich.    Pop.  605. 

Harrison,  tp.  of  Monongalia  oo.,  Minn.     Pop.  356. 

Harrison,  tp.  of  Daviess  oo..  Mo.    Pop.  831. 

Harrison,  tp.  of  Mercer  co..  Ho.    Pop.  914. 

Harrison,  tp.  of  Moniteau  CO.,  Mo.     Pop.  I5S5. 

Harrison,  tp.  of  Scotland  co..  Ho.    Pop.  1491. 

Harrison,  tp.  of  Vemon  co.,  Ho.    Pop.  415. 

Harrison,  tp.  of  Gloucester  oo.,  N.  J.    Pop.  3038. 

Harrison,  city  of  Hudson  eo..  If.  J.,  on  the  Passaie 
River,  opposite  Newark.  It  has  3  weekly  newspapers. 
Pop.  4129. 

Harrison,  tp.  and  post-r.  of  Westchester  eo.,  N.  T., 
on  the  New  York  and  New  Haven  R.  R.     Pop.  787. 

Harrison,  tp.  of  Carroll  oo.,  O.    Pop.  1024. 

Harrison,  tp.  of  Champaign  CO.,  0.     Pop.  944. 

Harrison,  tp.  of  Darke  eo.,  0.     Pop.  2007. 

Harrison,  tp.  of  Oallia  oo.,  0.    Pop.  1329. 

Harrison,  tp.  of  Hamilton  oo.,  0.    Pop.  758. 

Harrison,  post-r.  of  Hamilton  eo.,  0.,  on  the  Cincin- 
nati and  Whitewater  R.  B.,  25  miles  W.  N.  W.  from  Cin- 
einnati,  in  a  piotnresqae  and  agricultural  district.  It  con- 
tains 6  ohurohes,  2  sohools,  3  nonring-mills,  2  tannenes,  3 
brush-faetories,  1  corn-drill  factory,  1  woollen  and  1  fnr- 
nitoie  factory,  a  sash  and  door  faotory,  railroad-shops,  etc. 
It  baa  1  weekly  newspaper.     Pop.  1417. 

Will  B.  Habtpbkci,  Ed.  "  Harri80!i  News." 

Harrison,  tp.  of  Henry  oo.,  0.    Pop.  1395. 

Harrison,  tp.  of  Knox  oo.,  0.    Pop.  687. 

Harrison,  tp.  of  Licking  co.,  0.    Pop.  1242. 

Harrison,  tp.  of  Logan  eo.,  0.    Pop.  994. 

Hnrrison,  tp.  of  Montgomery  oo.,  0.    Pop.  2116. 

Harrison,  tp.  of  Huskingum  eo.,  0.     Pop.  1197. 

Harrison,  tp.  of  Paulding  oo.,  0.     Pop.  304. 

Harrison,  tp.  of  Perry  oo.,  0.    Pop.  1202. 

Harrison,  tp.  of  Pickaway  eo.,  0.    Pop.  1271. 

Harrison,  tp.  of  Preble  co.,  0.    Pop.  2294. 

Harrison,  tp.  of  Ross  co.,  0.    Pop.  1150. 

Harrison,  tp.  of  Scioto  eo.,  0.    Pop.  1032, 

Harrison,  tp.  of  Van  Wert  co.,  0.    Pop.  1319. 

Hnrrison,  tp.  of  Vinton  oo.,  0.    Pop.  783. 

Harrison,  tp.  of  Allegheny  oo..  Pa.    Pop.  1870. 

Harrison,  tp.  of  Bedford  co..  Pa.    Pop.  783. 

Harrison,  tp.  of  Potter  oo..  Pa.    Pop.  1052. 

Harrison,  post-v.,  oap.  of  James  oo.,  Tenn.,  on  the 
B.  bank  of  the  Tennessee  River,  12  miles  above  Chatta- 
nooga. 

Harrison,  tp.  of  Charles  City  oo.,  Ta.    Pop.  1684. 

Harrison,  tp.  of  Calumet  oo..  Wis.,  at  the  N.  extremity 
of  Lake  Winnebago.     Pop.  1562. 

Harrison,  tp.  of  Orant  oo..  Wis.    Pop.  1046. 

Harrison  (Bsnjahih),  one  of  the  signers  of  the  Decla- 
ration of  Independence,  b.  about  1740  at  Berkeley,  Charles 
00.,  Va..;  was  eduoated  at  William  and  Mary  College.  Ue 
took  an  early  and  prominent  part  in  public  affairs,  and  in 
1764  was  Speaker  of  the  house  of  burgesses,  and  again 
1777-82.  He  was  a  member  of  the  General  Congress  from 
1774-77,  and  governor  of  Virginia  1782-85.  —  He  was 
the  brother  of  Oen.  Chakles  Harrison,  a  Revolutionary 
offloer,  and  President  W.  H.  Harriiwii  was  a  son  of  Gov. 
Harrison,  who  d.  in  Apr.,  1791. 

Harrison  (Johit),  b.  at  Faulby,  Yorkshire,  England, 
1693;  was  bred  a  carpenter;  produced  a  now  escapement 
for  olocks  and  watches  and  a  compensation  (gridiron)  pen- 
dulum 1725;  went  to  London  1735;  invented  the  nautical 
chronometer  1736,  and  perfected  it  in  1759 ;  received  in  con- 
sequence (1767)  a  priie  of  £20,000  offered  in  1714  for  the 
invention  of  means  by  which  mariners  could  tell  their  lon- 
gitude within  thirty  miles.  He  made  various  improvements 
in  olocks  and  watches.     D.  in  London  Mar.,  17i6. 

Harrison  (Jonir  Hoffhan),  H.  D.,  b.  in  Washington 
City,  D.  C,  Aug.  30,  1808;  d.  in  New  Orleans  Mar.  19, 
1849,  of  consumption.  He  received  his  diploma  from  the 
University  of  Maryland,  was  resident  surgeon  of  its  charity 
hospital  183.V-38 ;  was  the  founder  of  the  ^^ew  Orlnant 
Medical  and!  Surgical  Jourttal  in  1845,  and  edited  it  for 
four  years.  He  published  a  valuablo  and  elaborate  work 
on  the  nervous  system  in  1849,  and  contributed  several 
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important  artiolas  to  the  medical  JonmBla.  Hia  experi- 
menta  in  reference  to  tho  yellow  ferev  are  noticed  by  Dr. 
Drake  in  his  elaborate  work  on  the  Diieata  of  tht  tfitit- 
lippi  Valley.  PAUL  F.  BVL 

Harrison  (XAi>oLKO!rB.)>  V.  8.  N.,  b.  Feb.  19, 1823,  in 
Virginia;  entered  tho  nuvj  as  a  midshipman  Feb.  28, 
1838;  became  a  paaaed  midshipman  in  1844,  a  lieutenant 
in  18d3,  a  commander  in  1862,  a  captain  in  1869.  D.  while 
in  command  of  the  Congress,  Oct.  27,  1870.  Capt.  Hani- 
ion  waa  a  man  of  fine  character,  and  greatly  beloved  by 
Ilia  brother  offioera.  He  had  had  the  distinguiahed  honor 
of  leading  the  starboard  eolamn  of  the  fleet  by  Forta  Jack- 
ion  and  SL  Philip  on  ita  way  to  New  Orleans  (Apr.  24, 
1862),  and  "  displayed  masterly  ability  in  steering  his  veasel 
nnder  a  hurricane  of  ahot  and  shell,  and  afterward  in 
manourring  and  fighting  her."  Uia  death  wai  nnirersally 
regretted.  Foxhall  A.  Parker. 

Harrison  (Robirt  A.),  Q.  C,  D.  C.  L.,  Canadian  bar- 
rister, was  b.  at  Montreal  Aug.  13,  1833,  was  called  to  the 
bar  in  1855,  and  became  a  prominent  lawyer  of  Toronto. 
Ho  is  the  author  of  sereral  atandard  works  upon  tho  law 
of  Upper  Canada,  and  has  held  important  pnblio  offlooa. 

Harrison  (WiLLiiiu  Henrt),  the  ninth  President  of 
the  U.  S.,  was  b.  Feb.  9,  1773,  in  Charles  co.,  Va.,  at  Ber- 
keley, the  residenoe  of  hia  father,  dor.  Benjamin  Harrison. 
He  atndied  at  Hampden-Sidney  College  with  a  riow  to  enter- 
ing the  profeasion  of  medioine.  In  1791  he  became  an 
enaign  in  the  army,  and  ia  1792  a  lieutenant  on  Wayne'i 
staff.  In  1795  he  was  made  captain  and  commandant  of 
Fort  Washington,  now  Oineinnati,  0.  In  1797-98  he  was 
secretary  of  the  North-west  Territory,  and  in  1799-1800  ita 
delegate  in  Congress.  He  was  (1801-13)  governor  of  In- 
diana Territory  and  superintendent  of  Indian  affairs,  and 
as  such  concluded  thirteen  important  treaties  and  gained 
the  battle  of  Tippecanoe,  Nov.  7,  1811.  In  1812  he  was 
made  major-general  of  Kentucky  militia  and  brigadier- 
general  in  the  army,  with  the  command  of  the  north-weat 
frontier.  In  181 3  he  was  made  major-general,  and  as  such 
won  much  renown  by  tho  defence  of  Fort  Meigs  and  the 
battle  of  the  Thames,  OeU  &,  1813.  In  1814  he  left  the 
•nny,  and  was  employed  in  Indian  alfaira  by  the  govern- 
ment. He  waa  a  member  of  Congreaa  from  Ohio  1816- 
19;  Bute  aenator  1819-21 ;  C.  S.  Senator  1825-28;  Preai- 
dential  elector  1821  and  1825;  U.  S.  miniater  to  Coh>vibia 
1828-29 ;  after  which  he  retired  to  hia  farm  at  North  Bend, 
Hamilton  eo.,  0.,  16  milea  below  Cincinnati,  where  for 
twelve  years  he  was  clerk  of  the  county  court.  In  1839  he 
was  nominated  for  the  Preaideney  by  the  Whiga  at  Harria- 
bnrg.  Pa.,  Hr.  Van  Bnren  l>eing  the  Demooratio  oandidate, 
and  Oen.  Harrison  reeeived  234  electoral  votes  aninst  SO 
for  his  opponent.  This  election  ia  memorable  chiefly  for 
the  then  extraordinary  means  employed  daring  the  eanvass 
for  popular  votes.  Masa  meetinga  and  procesaiona  were 
introduced,  and  the  watchworda  "  log  cabin  "  and  "  hard 
eider"  (referriDg  to  statements  of  his  political  adversaries 
as  to  the  general's  habitation  and  his  favorite  drink)  were 
effeetiTely  used  by  the  Whiga,  and  aronaed  a  wonderful 
popular  enthuaiaam.  Prea.  Harriaon  d.  Apr.  4, 1841,  just 
thirty-one  days  after  hia  inauguration.  He  publiahed  in 
18.18  a  small  work  on  the  Indiana  of  the  Ohio  Valley.  (See 
hia  Lift  by  Mossa  Dawson,  1824 ;  by  Javks  Hall,  1836  ; 
by  R.  HiLDRBTH,  1839 ;  by  B.  J.  BmiR,  1840 ;  by  Isaac  B. 
jAcnoH,  and  others.) 

Har'riaOMbarK,  post-v.,  cap.  of  Catahoula  pariah.  La., 
OB  the  navigable  OuMhita  River.  It  has  1  weekly  news- 
paper.   Pop.  217. 

Harrisonbarg,  post-r.  and  tp.,  cap.  of  Rockingham 
CO.,  Va.,  in  the  Shenandoah  Valley,  on  the  Baltimore  and 
Ohio  and  the  Valley  R.  Rs.,  and  on  the  Washington  and 
8t  Louis  narrow-gauge  R.  R.,  which  will  connect  it  with 
the  iron  and  coal  fields  of  West  Virginia.  It  has  a  na- 
tional bank,  abont  30  atorea  of  variona  kinds,  2  weekly 
newspapers,  and  5  white  and  2  colored  schools.  Rawley 
Springs  are  12  milea  E.  of  Harriaonburg.  Pop.  of  v.  2038; 
of  tp.  2828.  Jho.  H.  Wartx ahh,  Ed.  "  Reoibtrr." 

Har'rison  Square,  poat-v.  of  Suffolk  co.,  Mass.,  now 
included  in  Boston,  ia  on  the  Old  Colony  R.  R.,  Shawmut 
and  Milton  branch. 

Har'risonville,  tp.  and  post-r.  of  Monroe  oo.,  HI.,  on 
the  Mississippi  River,  28  milea  below  St.  Louia,  in  a  fertile 
region.     Pop.  478. 

HarrisODTille,  poat-r.,  cap.  of  Caas  eo..  Mo.,  46  miles 
S.  S.  B.  of  Kanaaa  City,  on  the  Osage  division  of  the 
Uiasouri  Kanaaa  and  Texas  R.  R.  It  has  1  private  bank, 
1  newspaper,  a  high  school,  a  steam  flouring-mill,  stores 
and  shops.     Pop.  1032.     J.  £.  Paynb,  Ed.  "  Codrier." 

HarrisOBTille*  poat-v.  of  Meiga  oo.,  0.,  in  Soipio  tp. 
Pop.  160. 

Har'ristown,  tp.  and  post-r.  of  Macon  oo..  III.,  on  the 


Toledo  Wabash  and  Westani  R.  R.,  7  miles  W.  of  Decatur 
Pop.  984. 

Har'riBTllle,  post-r.,  oounty-aeat  of  Aloona  co.,  Mich., 
on  Lake  Huron.     Pop.  464. 

Harrisville,  tp.  and  poat-r.  of  Cheshire  oo.,  N.  H., 
42  miles  S.  W.  of  Concord.  It  has  manufactures  of  woollen 
gooda,  lumber,  and  wooden  ware. 

Harrisville,  thriving  post-v.  of  Diana  tp.,  Lcwia  eo., 
N.  Y.,  has  manufactures  of  lumber,  ohaira,  leather,  etc. 

Hanisville,  post-v.  of  Short  Creek  tp.,  Harrison  oo., 
0.     Pop.  258. 

Harrisville,  tp.  of  Medina  co.,  0.     Pop.  1182. 

Harrisville,  post-b.  of  Mercer  tp.,  BntlRr  eo..  Pa.,  on 
the  Sbenango  and  Allegheny  R.  R.,  33  milea  S.  E.  of  Qrecn- 
vUle.     Pop.  352. 

Harrisville,  mannfhoturing  village  of  Burrillvillo  tp.. 
Providence  oo.,  R.  I.,  on  the  Providence  and  Springfield 
R.  R.,  21  miles  from  Providence. 

Harrisville  (P.  0.,  Ritchie  C.  H.),  cap.  of  Ritchie  co., 
W.  Va.,  3  miles  S.  of  the  Baltimoro  and  Ohio  R.  R.  It  has 
1  weekly  newapaper.     Pop.  140. 

Har'rodaburg,  post-v.,  oap.  of  Mercer  eo.,  Ey.,  ia  3 
miles  from  the  line  of  tho  Cincinnati  Southern  R.  R.  It 
has  6  churchea  fbr  white  and  2  for  colored  people,  Daugh- 
tera'  College,  common  aohools,  2  banks,  1  weekly  news- 
paper, a  hemp-faetory,  and  a  barrel-factory.  It  has  good 
mineral  waters,  and  fertile  land  around  it.     Pop.  2205. 

Jambs  B.  Clark,  Ed.  and  Prop.  "  Kbstdckt  Pboplb." 

Har'rogate,  or  Har'rovrgate,  town  in  Torkahiro, 
England.  Its  sulphurous  springs  are  much  freonented 
during  aummer,  and  have  very  iMuefioial  effeeta  in  diaeaaea 
of  the  skin,  serofhla,  dyspepaia,  and  gout.  Pop.  with  aur- 
roundinga,  10,829. 

Har'irow  (oH-m-HiLL),  town  and  parish  of  Middle- 
sex, England,  on  the  London-Birmingham  Railway,  12  miles 
N.  W.  of  London,  ohiefly  famous  for  its  school,  founded  in 
1571  by  John  Lyon,  a  yeoman,  as  a  free  school  for  poor 
boys.  It  ia  at  preaent  one  of  tlie  moat  exeluaive  of  Eng- 
liah  achoola,  few  youth  of  the  middle  closaea  attending  it. 
It  haa  thirty-three  maatera  and  inb-maatera,  and  speeial 
attention  ia  given  to  Qreek  and  Latin  classics.  Pop.,  with 
enrroundings,  10,887. 

Hart.    See  Stas. 

Hart,  county  in  the  V.  B.  of  Georgia,  hounded  on  the 
N.  B.  by  the  Savannah  River,  which  separates  it  from 
South  Carolina.  Area,  330  square  miles.  The  aurfooe  is 
varied.  Cotton,  com,  and  tobaooo  are  the  staple  producta. 
Cap.  HartwelL    Pop.  8783. 

Hart,  county  in  the  ao-called  "  Barreni "  of  W.  Central 
Kentucky.  Area,  425  aquare  miles.  It  is  hilly,  and  gen- 
erally productive.  Limestone  abounds.  There  are  numer- 
ous oavea.  Live-atook,  tobaeco,  grain,  and  wool  are  the 
staple  products.  The  county  ia  traveraed  by  Green  River 
ana  by  the  Louisville  and  Nashville  R.  R.  Cap.  Mum- 
fordaviile.    Pop.  13,687. 

Hart,  tp.  of  Warrick  oo.,  Ind.    Pop.  1892. 

Hart,  poat-v.  and  tp.,  cap.  of  Oceana  oo.,  Mich.,  aiwut 
8  milea  from  Lake  Michigan.  It  has  2  ehurohea,  a  union 
achool-building,  a  court-bouse^  7  stores,  a  good  water- 
power,  3  mills,  1  weekly  newspaper,  and  a  factory.  Pop.  of 
tp.  1004.    J.  Faliiiteb,  Ed.  "  OcbakA'Couktt  Jodrnal." 

Hart,  tp.  of  Winona  co.,  Minn.    Pop.  859. 

Hart  (Jakes  HcDodoal),  b.  at  Kilmarnock,  Scotland, 
in  1828 ;  came  when  a  child  to  Amerioa,  and  lived  at  Albany, 
N.  Y. ;  went  to  DUsseldorf,  Germany,  in  1851,  and  studied 
landscape-painting  about  a  year;  returned  to  Albany  in 
1852 ;  removed  to  New  York  in  1856 ;  was  mode  an  acad- 
emician in  1859.  His  pictures  are  admired  for  their  har- 
mony of  color  and  the  quiet  peaoefulness  of  their  tone. 
WooiU  in  Autumn,  Moonrite  in  the  Adirondackt,  Pence/ul 
Home;  are  best  known.  0.  B.  FROTHiHGBAa. 

Hart  (Joel  T.),  b.  in  Clarke  co.,  Ky.,  1810;  was  bred  a 
mason,  and  learned  to  read  by  the  light  of  a  wood-Ste. 
While  working  in  1830  at  Lexington,  Ky.,  as  a  atone-out- 
ter,  he  began  modelling  in  olay,  and  soon  won  reputation. 
His  famous  statue  of  Henry  Clay,  on  which  ho  began  to 
work  in  1846,  owing  to  a  ahipwreck  and  other  causes  of 
delay,  was  not  set  up  for  many  years.  The  Angelina, 
Woman  Triumphant,  and  11  Peneeroeo  are  among  his  beat 
worka.  He  excela  in  portrait-busta,  and  bos  much  facility 
and  taate  aa  a  poet;  hoa  long  been  a  reaident  of  Florence. 

Hart  (John),  one  of  the  signers  of  the  Declaration  of 
Independence,  waa  b.  at  Hopewell,  N.  J.,  in  1708.  He  waa 
a  farmer,  and  a  man  of  noble  aimplicity  and  purity  of  cha- 
raoter,  often  aent  to  the  provincial  legialature,  and  known 
as  "  honest  John  Hart."    He  was  in  the  Continental  Con- 
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grass  1774-77,  and  wu  nntil  after  th«  battle  of  Trenton 
much  perieeuted  by  the  Tories,  who  huDted  their  patriotic 
neighbor  for  a  long  time  from  place  to  plaoe.  O.  at  Hope- 
well, N.  J.,  in  1780. 

Hart  (JoHX  Sbkly),  LL.D.,  b.  In  Stookbrid^  Has«., 
Jan.  28,  1810,  and  in  1812  removed  with  hia  family  to  Lu- 
cerne 00.,  Pa.  He  graduated  in  1830  at  Princeton  with  the 
6rat  honors;  was  principal  of  Natchez  Academy,  Miss., 
18.30-31 ;  became  in  1832  tutor,  and  in  1834  ac^unet  pro- 
fessor of  ancient  languages,  at  Princeton ;  taught  in  the 
Edgehill  School,  Princeton,  1336-41,'  was  principal  of  the 
Philadelphia  High  School  1842-59 ;  teacher  and  principal 
of  the  New  Jersey  Normal  School,  Trenton,  1862-71 ;  and 
io  1872  became  professor  of  rhetoric  and  the  English  lan- 
guage and  literature  in  Princeton  College.  Author  of  a 
large  number  of  educational  and  religious  works,  and  has 
written  many  reviews  aad  reports.  Has  been  editorially 
connected  with  a  number  of  periodicals,  and  an  active  pro- 
moter of  the  Sunday-school  cause. 

Hart  (Nakct),  a  noted  heroine  of  Revolutionary  fame 
in  the  annals  of  Georgia.  Though  ignorant  of  letters  and 
the  civilities  of  life,  yet  she  was  a  sealous  lover  of  liberty 
and  the  "  Liberty  boys,"  as  she  called  the  Whigs,  and  did 
many  valorous  acts  in  support  of  their  cause  which  ren- 
dered her  name  illnstrious.  On  one  occasion,  by  her  own 
prowess  and  strategy,  she  overoame  a  party  of  five  of  the 
enemy  who  came  to  her  humble  cabin  for  the  purpose  of 
insult,  outrage,  and  plunder:  one  she  killed  outright,  an- 
other she  put  kora  de  eombatf  and  compelled  the  other  three 
to  surrender  as  prisoners  at  her  discretion  to  avoid  a  similar 
fiite.  (See  Mrs.  Kllet's  Heroic  Women  of  tke  American 
Seaolution,  and  White's  Statittiet  of  Qeorgia.)  In  honor 
of  this  courageous  woman  the  oounty  of  Hart  in  this  State, 
embracing  the  plaoe  of  her  residence,  was  named. 

Hart  (Col.  OssiAif  B.),  a  native  of  Florida,  fought 
during  the  civil  war  on  the  side  of  the  Union,  and  after 
the  return  of  pence  became  a  judge  of  the  supreme  court 
of  the  State.  In  1870  he  was  sent  to  the  U.  6.  Senate  by 
the  Republicans,  but  rejeoted  by  the  Senate.  In  1872  he 
was  chosen  governor  of  Florida  for  a  term  of  (Soar  years. ' 
D.  at  JacksonviUe,  Fla.,  Hay  18,  1874. 

Hart  (WiLLiAv),  elder  brother  of  J.  M.  Hart,  b.  at 
Paisley,  Scotland,  in  1823;  came  to  the  U.  S.  in  1831;  was 
bred  a  mechanic,  and  apprenticed  to  a  eoaoh-maker  at 
Albany,  but,  exhibiting  talent  and  taste  for  art,  left  the 
ornamental  painting  of  carriages  for  the  painting  of  can- 
vas. His  first  publicly  exhibited  landscape  picture  in  1S48 
gained  favorable  notioe.  In  I8S0  the  generosity  of  a  (Iriend 
enabled  him  to  revisit  bis  native  land,  and  three  years 
spent  abroad  in  study  advanced  him  greatly  in  his  arL 
lie  has  been  from  the  first  a  frequent  exhibitor  at  the  Na- 
tional Academy,  and  became  an  academician  in  18S8.  Mr. 
Hart  has  done  very  good  work  in  water-color.  The  Vater- 
Color  Society  owed  its  existence  in  large  measure  to  him ; 
for  throe  years  he  was  its  president.  0.  B.  FnOTHiNGHAif, 

Harte  (Francis  Bret),  b.  Aug.  25,  1839,  at  Albany, 
N.  Y.  In  18a4  he  went  to  California,  digged  gold,  taught 
school,  engaged  in  the  express  business,  set  type  in  the 
oflico  of  the  Oolden  Era,  became  editor  of  the  (MLifomian, 
a  literary  weekly,  and  was  appointed  secretary  of  the  U.  S. 
branch  mint  in  San  Francisco  in  1864.  Some  of  the  poems 
which  he  published  in  San  Francisco  papers  during  the  fol- 
lowing years — Th»  Soeieig  %poH  tie  StanUUne,  The  PUocmu 
Skull,  John  Burnt  of  Oettgtbwrg,  etc.— stttracted  great  at- 
tention, and  in  1868  he  started  a  new  maguine,  the  Ov»r- 
laiid  Uontklii.  The  two  sketches  which  he  contributed  to 
this  paper.  The  Luck  of  Soaring  Camp  and  The  Outcasts  of 
Poker  Flat,  mads  quite  a  sensation,  and  with  the  publica- 
tion in  1870  of  his  poem,  Tht  Heathen  Chime,  his  popu- 
larity culminated.  In  the  same  year  he  was  appointed 
professor  in  modern  literature  at  the  University  of  Cali- 
■ornia,  but  in  1871  he  resigned  his  obair  and  returned  to 
the  Kostom  States,  settling  in  the  city  of  New  York.  He 
has  a  decided  talent  for  the  description  of  life,  as  it  ap- 
pears when  for  some  reason  or  other  it  falls  outside  of  eiv- 
iliied  society  and  has  to  start  anew.  The  latent  despair 
which  is  likely  to  be  found  at  the  bottom  of  such  a  form  of 
lifo  is  perceptible  in  Bret  Harte's  pictures,  without  making 
them  sentimental  or  painful;  and  the  rudeness  and  harsh- 
ness both  of  characters  and  events  which  are  necessarily 
connected  with  it  are  painted  with  an  astonishing  realism, 
without  becoming  offensive  or  disagreeable.  His  style  and 
his  language  help  him.  His  style  is  sketchy  and  abrupt, 
but  it  is  forcible,  insinuating,  and  makes  the  impression 
that  it  always  skips  the  worst  and  tells  the  best.  His  lan- 
guage is  slang,  but  it  is  always  oharaoteristio,  often  witty, 
and  now  and  then  set  off  by  an  almost  sublime  simplicity. 
By  this  means  he  has  succeeded  in  giving  short  but  power- 
ful glimpses  of  human  nature,  and  the  novelty  and  fresh- 
ness of  his  productions  bkre  produced  a  great  impression. 


But  he  has  sometimes  attempted  to  use  other  means,  an- 
other language,  another  style,  another  subject,  and  has  then 
been  less  successful.  Within  its  proper  limit  his  talent  is  a 
very  delightful  one.  Clehehs  Petersex. 

Harte-Beeat  [Dutch],  or  Caama,  AUelaphue  caama, 
a  large  antelope  of  S.  Africa,  which  goes  in  great  herds,  is 
extremely  swift,  and  is  hunted  for  its  flash,  which  resem- 
bles beef.  It  is  often  domesticated.  The  bastaard  hart«- 
beest,  or  sassaby  {Antilop*  lunaxa),  also  lives  in  S.  Africa, 
towards  the  tropic  It  runs  in  small  herds,  and  has  excel- 
lent flesh. 

Hart'ensteia  (Oustat),  b.  at  Plauan,  Oermany,  Mar. 
18, 1808;  became  in  1834  extraordinary,  and  in  1836  regu- 
lar, professor  of  philosophy  at  Leipsic;  is  of  Uerbart's 
school  of  thought,  and  has  done  much  to  make  his  master's 
teachings  understood.  Among  bis  works  are  ProbUme  mid 
Qnmdlehrtn  der  Allgemeinen  Metaphyrik  (1836),  Die 
Orvndhegriff*  der  ethiecken  WitetneelutfleH  (1844),  Hitto- 
riech-philotophiteht  Abkandlmigen  (1870);  has  edited  Her- 
bart's  and  Kant's  complete  Worke. 

Har'ter,  tp.  of  Clay  co..  111.    Pop.  2785. 

Hart'field,  post-v.  of  Chautauqua  tp.  and  oo.,  N.  Y. 
Pop.  59. 

Hart'ford,  eoonty  of  Conoeotlcnt,  bounded  on  the  N. 
by  Massachnsetts,  and  intersected  by  the  navigable  Con- 
necticut River.  Area,  807  square  miles.  The  surface  is 
varied,  the  soil  generally  productive,  espeoiolly  along  the 
Connecticut  River.  Tobacco,  grain,  fruit,  live-stock,  and 
wool  are  produced  extensively.  There  are  important  man- 
ufactures of  metallio  wares,  firearms,  brick,  ncur,  lumber, 
machinery,  carriages,  harnesses,  woollens,  furniture,  and 
many  other  kinds  of  goods.  The  county  is  traversed  by  the 
New  York  New  Ha^en  and  Hartford,  the  Hartford  Provi- 
dence and  Fishkill,  the  New  Haven  and  Northampton,  and 
other  &.  Bs.     Cap.  Hartford.     Pop.  109,007. 

Hartford,  the  capital  of  Conneotioat  and  the  county- 
seat  of  Hartford  co.,  is  on  the  W.  side  of  Conneoticut  River, 
60  miles  from  its  mouth,  and  the  head  of  navigation  except 
for  small  boats;  lat.  41°  45'  59"  N.,  Ion.  72«  40'  45"  W. 
It  is  on  the  New  York  New  Haven  and  Hartford  R.R.,  111 
miles  from  New  York  and  124  from  Boston ;  is  the  eastern 
terminus  of  the  Connecticut  Western  R.  R.,  connecting  W. 
with  Albany,  Poughkoepsie,  and  Fishkill;  the  northern 
terminus  of  the  Connecticut  Valley  R.  R.,  extending  ta 
Long  Island  Sound  at  Saybrook,  44  miles.  The  Hartford 
Providence  and  Fishkill  R.  R.,  a  part  of  the  New  York  and 
New  England  line,  connects  for  Boston  m'd  Willimantie, 
and  extends  B.  to  Providence  and  W.  to  Waterbury,  and 
is  projected  to  the  Hudson  River  at  Fishkill.  The  city  in- 
vested $1,250,000  in  stock  to  secure  the  facilities  furnished 
by  the  Conneoticut  Western  and  Valley  roads.  It  has  a 
daily  steamboat  line  to  New  York,  and  freight  lines  to 
Philadelphia,  Baltimore,  and  Albany,  besides  160  to  200 
sailing  craft  in  the  coasting-trade. 

Hartford  was  settled  in  1835  by  emigrants  from  Newtown 
(now  Cambridge,  Mass.).  The  Indian  name  for  the  lo- 
cality was  Suckiaug,  and  the  settlers  secured  a  deed  in  1636 
from  Snnckquassen  (or  Bequassen),  chief  of  the  Lnokiang 
tril>e,  but  to  secure  a  certain  title  the  lands  were  repur- 
chased in  1670.  The  settlement  was  first  named  Newtown, 
but  changed  to  Hartford,  after  Hertford,  England,  said  to 
have  been  the  birtl^lace  of  Rev.  Samuel  Stone,  teaeher  of 
the  church.  The  Dutch  built  a  fort  on  the  river  in  1633, 
but  were  dispossessed  by  the  general  court  in  1654.  Among 
the  early  settlers  were  men  who  had  been  eminent  in  Eng- 
land and  in  the  Massachusetts  colony.  Emigrants  from 
Hartford  settled  Farmington  in  1645,  Hiddletown  and 
Norwalk  in  1650,  and  Hadley,  Mass.,  in  1659.  In  1637, 4S 
of  its  90  men  went  to  the  Pequot  war.  In  1775  a  small 
committee  of  gentlemen  met  in  Hartford  and  made  arrange- 
ments for  men  and  money  which  resulted  in  the  memora- 
ble capture  of  Tioonderoga  by  Col.  Ethan  Allen.  The  first 
sohool  was  established  in  1638,  and  the  same  year  Ludlow, 
Haynes,  Wolcott,  Hopkins,  and  Hooker  formed  a  written 
constitution,  completed  in  1639,  which  was  the  first  framed 
in  America,  and  embodied  the  main  points  of  all  subse- 
quent State  and  of  the  Federal  Constitution.  The  first 
code  of  laws  was  drawn  up  by  Ludlow  in  1650,  reducing 
the  capital  offences  from  160  (in  England)  to  15.  The  first 
mission  was  started  in  1650  for  the  Christianisation  of  the 
Indians.  A  prominent  event  in  the  history  of  the  town 
was  the  effort  of  Sir  Edmund  Andros,  governor-general  of 
New  England  in  1687,  to  secure  the  charter  granted  to  the 
colonists  in  1662  by  King  Charles  II.  Andros  made  for- 
mal demand  for  the  instrument  in  the  general  court,  and 
while  discussion  was  in  progress  Capt.  Joseph  Wadsworth 
carried  off  the  charter  ana  secreted  it  in  the  famous  "  charter 
oak ;"  or  perhaps  the  original  charter  was  secreted  in  the 
oak  in  .Tune,  1687,  and  Wadsworth  carried  off  the  duplicate. 
The  historic  tree  sorrived  till  1856,  when  it  was  blown 
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down.  It  wu  an  objeot  of  intorMt  to  eveiy  visitor  to  the 
city,  and  gare  a  nam«  to  the  "  Charter  Oali  City,"  as  well 
as  to  a  street  and  to  numerous  sooietiee  and  business  eor- 
porations,  and  furnishes  a  "  trade-marli "  for  many  indus- 
trial productions.  Its  wood  has  been  worked  and  earred 
into  innumoiable  relies.  A  young  tree  ftrom  the  old  oak  is 
now  growing  in  the  park.  The  eharter  remained  concealed 
until  1689.  It  is  now  preaerred  in  the  State-house,  framed 
in  wood  of  the  "  charter  oak."  The  remains  of  the  dupli- 
cate are  in  the  Connecticut  Historical  Sooiety.  The  State- 
house  also  contains  a  full-length  portrait  of  Washington  by 
Stuart,  and  portraits  of  most  of  the  goremon  of  the  colony 


and  State  to  the  present  time.  Hartford  was  the  sole  cap- 
ital of  the  Conneotiout  eolony  until  1701,  made  so  by  the 
vote  of  the  fVeemen.  In  1701  the  October  sessions  of  the 
general  court  were,  by  legislative  act,  ordered  to  be  held  at 
New  Haven,  while  the  May  session  was  held  at  Hartford. 
The  adoption  of  the  eonstitation  of  1818,  though  it  did 
away  with  the  October  session,  legally  established  the 
double-capital  system.  In  1873,  alter  years  of  contro- 
versy, a  constitutional  amendment  was  adopted  making 
Hartford  again  the  sole  capital.  The  State  had  prvvionsly 
appropriated  $600,000,  and  Hartford  $500,000,  for  the  erec- 
tion of  a  new  State-house.    Hartford  purchased  the  Trinity 


New  State  Capital  (Hartford,  Conn.). 


College  grounds  for  $000,000,  and  presented  the  sit*  to  the 
State,  and  in  1873  the  State  appropriated  $600,000  more 
towards  the  edifice.  Subsequent  appropriations  make  the 
entire  eost  about  $2,600,000.  It  is  of  white  marble,  and 
occupies  a  commanding  position  in  the  West  Park,  visible 
from  trains  on  railroads  passing  through  the  city.  The 
park,  with  the  Slate-house  grounds,  contains  46  acres,  is 
tastefully  laid  out  with  walks,  drives,  fountains,  etc.,  and 
has  bronse  statues  of  Gen.  Israel  Putnam  and  of  Dr. 
Horace  Wells,  disooverer  of  anasthesia,  whose  home  was 
here.  An  agricultural  park  and  fair-grounds  border  on  the 
railroad  S.  of  the  city.  A  horse  railroad  runs  from  the 
northern  limit  of  the  city  through  Main  street  to  Wetben- 
field,  i  miles  S.,  and  from  the  river  on  the  E.  to  the  city 
line  W.  The  prominent  business  interest  of  the  city  is  in- 
surance. Its  underwriters  hare  a  wide  and  honorable 
reputation.  The  capital  of  its  10  fire  companies  (including 
one  steam-boiler  and  two  mutual)  is  $6,600,000,  and  their 
gross  assets  in  July,  1874,  $14,420,41 1.  Hartford  companies 

Said  $12,000,000  in  losses  by  the  groat  Chicago  and  Boston 
res  (1871-72)  alone.  The  capiul  of  its  11  life  insurance 
oompanies  (including  3  mutual  and  1  partially  and  2  wholly 
accident)  is  $2,300,000,  and  their  assets  in  July,  1874, 
$00,741,400.  It  has  10  national  and  2  State  banks,  with 
capital  and  surplus  of  $10,604,072;  6  savings  banks,  with 
deposits  of  $10,^26,887;  3  trust  companies,  with  deposits 
of  $1,737,603  in  1874.  There  are  7  Congregationol.  3 
Baptist,  2  Methodist,  7  Episcopal,  I  Presbyterian,  3  Cath- 
olic, 1  Universalist,  and  1  Hebrew  church  edifice,  besides 
several  chapels  and  some  religious  organisations  which 
have  no  church  buildings.  It  is  the  seat  of  a  Ro- 
man Catholio  bishop.  The  first  ohnrcb  organisation  was 
brought  from  Cambridge  by  the  settlers,  with  their  minis- 


tars.  Rev.  Thomas  Hooker,  pastor.  Rev.  Samuel  Stone, 
reader,  and  William  Ooodwin,  ruling  elder,  and  is  now  the 
First  or  Centre  Congregational  church.  The  Seoond  or 
South  Congregational  church  was  organized  in  1669-70. 
The  first  church  ediflee  was  built  in  1638.  The  ednoational 
institutions  are — Trinity  College  (Episcopal),  founded  in 
1823  as  Washington  College,  and  now  (1874)  preparing  to 
erect  new  buildings,  models  of  scholastic  arohitectura; 
Hartford  Theological  Institute;  Hartford  High  and  Gram- 
mar School,  the  latter  the  oldest  educational  institution  in 
the  State  (the  high  school  building  eost  $160,000) ;  a  thor- 
ODgh  system  of  public  schools,  with  fine  buildings,  one  cost- 
ing with  land  $186,000,  and  another  $150,000;  Hartford 
Female  Seminary;  2  nunneries  and  2  free  Catholio  schools. 
Its  libraries  are  the  Watkinson  library  of  reference,  25,000 
vols.;  Young  Men's  Institute,  26,000;  Trinity  College, 
13,600;  Theological  Institute,  7000;  the  Historioal  Soci- 
ety's library ;  and  the  State  law  library,  which  is  very  com- 
plete. In  this  library  are  preserved  many  letters  from 
English  kings  to  the  colonial  governors.  Wadsworth  Athe- 
nsBum  contains  the  Watkinson,  Young  Men's  Institute,  and 
Historical  libraries;  the  rooms  of  the  Historical  Society, 
filled  with  relics  and  records  covering  the  whole  history 
of  the  country,  open  to  the  public  free ;  a  statuary-rooni, 
containing  the  works  of  Edward  S.  Bartholomew,  a  de- 
ceased Hartford  sculptor,  and  others;  a  pictnre-gallcrr, 
containing  150  paintings,  among  them  the  historical  war- 
pictures  of  Trumbull,  and  a  full-length  portrait  of  Benja- 
min West  by  Sir  Thomas  Lawrence. 

There  are  a  few  extensive  manufactories  in  the  city,  and 
Hartford  capital  is  largely  invested  in  manufaotnring  in 
other  towns.  The  Hartford  Carpet  Co.,  works  at  Thomp- 
■onville,  capital  $1,600,000 ;  Collins  Co.,  edge  tools,  Collins- 
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rille,  oapiUl  tl,000,000;  irillimutio  Linen  Co.,  wpiUl 
(1,000,000;  Cheney  Broi.,  silk-worka,  hen  and  at  Soath 
Haneheater,  eapitai  Sl|000,000 ;  Connectient  Sorew  Co., 
Tariffville,  capital  $500,000, — all  have  their  principal  offices 
here,  and  much  of  the  atook  of  the  Holyoke,  Ma«a.,  Water- 
Power  Co.  ia  owned  here.  The  Colt  Firearma  Co.'a  worki, 
eapitai  $1,000,000,  are  bnilt  within  a  dyke  over  H  miles 
long,  32)  feet  high,  and  30  to  &0  wide,  reclaiming  123  acres 
of  land  from  overflow  by  the  river.  Col.  Colt,  the  patentee 
of  the  famous  revolver,  built  the  dyke  at  a  cost  of  over 
S80,000.  The  beaatiful  memorial  ehnioh  of  the  Qood 
Shepherd  and  many  private  resideooes  stand  within  this 
enclosure,  and  "  Armsmear,"  tho  elegant  residence  of  Mrs. 
Cult,  overlooks  it.  Other  manufactories  are  the  Weed  Sew- 
ing Machine  Co.,  Xational  Screw  Co.,  Hartford  Foundry 
and  Machine  Co.,  Woodruff  iron-works  and  foundry,  Qeo. 
S.  Lincoln  t  Co.'s  iron-works  and  foundry,  Pitkin  Bros., 
maohinists  and  boiler-works,  Beach  A  Co.,  boiler-works. 
Roper  Arms  Co.  and  Sharp  Rifle-worka,  Pratt,  Whitney  A 
Co.,  machinery,  and  large  printing  and  lithographing  es- 
tablishments, railroad  car  and  repair  shops,  car-wheel 
works,  lumber  and  flonring-mills,  marble-works,  carriage 
manufactories,  pump-works,  and  various  other  establish- 
ments. The  corporations  located  here,  but  aome  having 
their  factories  elsewhere,  represent  a  capital  of  about 
(17,000,000.  The  publication  of  subscription  books  is  a 
prominent  intercaL  The  mercantile  business,  wholesale 
and  retail,  ia  extensive.  The  city  has  a  paid  9re  depart- 
ment and  electric  fire-alarm  telegraph.  It  has  a  water- 
supply  from  the  Connecticut  River  by  powerful  pumping 
engines,  and  also  from  large  reservoirs  in  West  Hartford, 
storing  the  water  of  mountain-streams.  The  entire  works 
have  cost  $1,500,000,  and  the  rents  now  pay  interest  and 
expenses.  An  artesian  well  1584  feet  deep  upon  the  Colt 
estate  supplies  50  gallons  a  minnte.  Hartford  is  a  central 
market  tor  Connecticut  seed-leaf  tobaooo,  the  principal 
crop  cultivated  in  the  fertile  Connecticut  Valley.  Wada- 
wortb's  Tower,  on  Taloott  Mountain,  W.,  affords  one  of  tho 
finest  views  in  New  Kngland.  The  (jovernor'a  Foot  Guard 
was  organised  in  1771,  and  the  Horse  Ouards  in  1778 — 
both  now  in  existence.  The  first  steam  locomotive  was  run 
in  Hartford  streets  in  1797-99,  invented  by  A.  Kinsley, 
who  also  invented  the  first  brick-presaing  machine.  The 
first  patent  for  a  lever  printing-presa  waa  issued  to  John  I. 
Wells  in  1819.  Tho  first  printing-ofiioe  in  the  eity  was 
started  in  1761  by  Thomas  Green,  who  the  same  year  estab- 
lished the  Coaneelicttt  Courant,  which  has  been  published 
regularly  to  the  present  time.  The  American  Aaylum  for 
Deaf  and  Dumb,  started  here  by  Rev.  Thomas  H.  Oallau- 
det  in  1810,  who  brought  Laurent  Clero  from  Paris  to  assist 
him,  is  tho  oldest  institution  of  the  kind  in  the  oonntry. 
There  is  a  retreat  for  the  insane,  the  Hartford  Hospital,  the 
Hartford  Orphan  Asylum,  and  an  almshouse.  City  mis- 
sionaries, supported  mainly  by  individuals,  but  in  part  by 
churches,  take  watchfnl  care  of  the  deserving  poor.  A 
woman's  Christian  association  seeks  to  aid  working  women. 
The  Uoion  for  Home-work,  an  association  of  benevolent 
women,  systematically  manages  a  wide  range  of  praotioal 
charities.  Hartford  has  3  daily,  7  weekly,  and  3  monthly 
Journals,  beaidcs  5  advertising  sheets.  The  eity  has  been 
tho  home  of  many  persons  noted  in  politics,  art,  or  liter- 
ature. Besides  the  buildings  already  named,  there  are  the 
State  arsenal,  a  jail,  a  government  building  containing  the 

{lost-offloe,  D.  S.  courts,  pension  and  revenue  offices ;  2  gran- 
te  insurance  buildings  costing  $750,000  each ;  and  many 
fine  residences  and  business  blocks.  Pop.  37,180 ;  of  tp.  and 
oity,  37,743.  S.  A.  Hubbabd,  Ed.  "CooRAirr." 

Hartford,  tp.  of  Adams  co.,  Ind.    Pop.  935. 

Hartford,  tp.  of  Iowa  oo.,  Ia.    Pop.  1234. 

Hartford,  post-v.  of  Warren  oo.,  Ia.     Pop.  295. 

Hartford,  post-r.,  cap.  of  Ohio  co.,  Ky.,  situated  on 
Bough  Creek,  12  miles  above  its  confluence  with  Green 
Biver,  and  4  miles  from  the  Louisville  Paducah  and  South- 
western B.  B.  It  has  1  wagon  manufactory,  2  machine, 
repair,  and  blacksmith  shops,  and  a  oommon  sohool.  Ex- 
tensive coal-mines  are  in  operation  within  5  miles  from  here. 
Pop.  511.  JoHK  O'FiAHEnrr,  Kb.  of  "JonnKAL." 

Hartford,  ip.  of  Oxford  oo..  He.,  on  the  Portland  and 
Oxford  Central  B.  B.,  00  miles  N.  of  Portland.  It  has 
manufactures  of  leather.    Pop.  996. 

Hartford,  post-v.  of  Van-Buren  so.,  Mich.,  19  miles 
S.  E.  of  St.  Joseph,  on  the  Chicago  and  Michigan  Lake 
Shore  R.  R.  It  has  a  fine  union  school,  2  churches,  1 
newspaper,  4  dry-goods  and  2  hardware  stores,  Z  hotels, 
1  large  store-factory.  It  is  in  a  great  fruit  and  agricultural 
region.    Pop.  1709.    0.  D.  Hameli.,  Ed.  "  Dat  SPRiito." 

Hartford,  port-tp.  of  Todd  co.,  Minn.    Pop.  209. 

Hartford,  tp.  of  Pike  co..  Mo.    Pop.  1583. 

Hartford,  post-tp.  of  Washington  co.,  N.  T.    It  has 


axeallent  slate  and  limestone,  and  costaini  several  cares 
and  mineral  springs.     Pop.  1989. 

Hartford,  a  v.  of  Valley  tp.,  Guernsey  co.,  0.    P.  98. 

Hartford  (Crotoh  P.  0.),  post-v.  and  tp.  of  Licking 
00.,  0.     Pop.  of  T.  229;  of  tp.  1017. 

Hartford,  post-tp.  of  Trumbull  oo.,  0.    Pop.  1314. 

Hartford,  post-tp.  of  Windsor  oo.,  Vt,  42  miles  S.  E. 
of  Montpelier,  on  the  Connecticut  and  White  rivers,  and 
on  the  various  railroads  centring  at  White  Bitcr  Juxctiok 
(which  see),  which  is  a  village  in  this  township.  Hartford 
has  great  water-power,  and  has  manufactures  of  carriages, 
sleigbs,  furniture,  lumber,  agricultural  tools,  paper,  boxes, 
woollen  goods,  shoes,  and  other  oommodities.    Pop.  24S0. 

Hartford,  tp.  and  post-r.  of  Washington  eo..  Wis.,  on 
the  Milwaukee  and  St.  Paul  R.  R.,  37  miles  N.  W.  of  Mil- 
waukee.    Pop.  2685. 

Hartford  City,  a  r.  of  Blackford  co.,  Ind.,  40  miles 
S.  of  Fort  Wayne  and  34  miles  from  the  Ohio  line,  on  the 
Pittsburg  Cincinnati  and  St.  Louis  and  the  Fort  Wayne 
Muncio  and  Cincinnati  R.  Rs.     It  has  3  churches,  2  news-  ' 

papers,  good  public  schools,  an  extensive  hub  and  spoke 
factory,  a  heading-factory,  a  stave-factory,  a  first-class 
flouring-mill,  a  saw-mill,  and  several  stores.     Pop.  878. 
J.  H.  RncKitAn,  Ed.  "  News." 

Hartford  City,  or  Hartford,  post-v.  of  Mason  co., 
W.  Va.,  has  manufactures  of  salt  from  wells.     Pop.  918. 

Hartford  Convention.  This  convention,  celebrated 
in  the  political  history  of  the  U.  8.,  met  at  Hartford,  Conn., 
Dec.  15, 1814,  and  ac^onmed  without  day  Jan.  5, 1815.  It  | 
consisted  of  12  delegates  from  Maasaohusetts,  7  from  Con-  ; 
necticut,  3  from  Bbode  Island  (appointed  by  the  legisla- 
tures of  those  States  respectively),  of  2  representing  cer-  f 
tainportions  of  New  Hampshire,  and  of  1  from  the  county 
of  Windham,  Vt.  The  president,  George  Cabot  of  Massa- 
chusetts, and  all  the  members,  belonged  to  the  Federal 
party,  which  had  opposed  the  war  then  existing  and  the 
other  leading  measures  of  the  administration.  The  mem- 
bera  were  among  the  worthiest  political  men  whom  the 
U.  S.  have  produced,  the  objects  contemplated  were  not  in 
violation  of  the  Constitution,  and  yet  the  greatest  obloquy 
was  heaped  npon  the  delegates,  and  npon  the  party  through 
the  Union  to  which  they  belonged,  and  which,  outside  of 
New  England,  gave  no  unanimons  or  decided  approval  of 
the  plan  of  such  an  assembly.  It  was  falsely  charged  upon 
them  that  their  meeting  looked  towards  a  dissolntioa  of 
the  Union ;  the  party  became  obnoxious  to  censure  as  en- 
deavoring to  weaken  the  hands  of  the  government  during 
the  war  of  1812-15  with  Great  Britain.  Boon  after  the 
convention  met,  the  repulse  of  the  British  army  at  New 
Orleans  brought  fresh  credit  to  the  administration,  and  its 
adjournment  was  speedily  followed  in  February  by  the 
Peace  of  Ghent  Federalism,  was  already  on  the  wane,  and 
the  appearance  of  disloyalty  during  war,  of  separating 
the  interests  of  New  England,  where  the  Federalists  were 
strongest,  from  those  of  the  country  as  a  whole,  did  more 
than  anything  else  to  give  the  deathblow  to  that  honest 
and  intelligent  party,  at  the  head  of  which,  when  it  arose, 
stood  Washington  and  the  other  principal  leaders  of  the 
Revolution. 

The  journal  of  the  oonrention,  together  with  the  aeta  of 
the  States  calling  it  together,  and  a  sketch  of  the  times, 
was  published  by  Theodore  Dwight,  secretary  of  the  con- 
vention, in  1833.  With  the  light  of  the  doouments  we  nay 
say — (1)  that  the  New  England  States  felt  that  the  meas- 
ures of  the  administration  in  regard  to  the  militia  were  a 
great  grievance,  as  well  as  unconstitutional,  and  that,  while 
part  of  the  eoast,  from  Castine  eastward,  was  in  the  military 
occupation  of  the  enemy,  they  were  left  to  themselves  for 
their  defence.  (2)  They,  or  the  coast  States  at  least,  thought 
that  a  state  of  war  had  disclosed  defects  in  the  Federal  Con- 
stitution, so  that  some  check  by  new  guaranties  to  the 
States  needed  to  be  put  on  the  powers  of  the  general  gor- 
emment.  (3)  In  the  acta  of  the  three  States  calling  the 
convention  there  was  care  taken  to  declare,  that  the  means 
of  security  and  defence,  to  be  devised  by  that  body  for  the 
eaatern  section  of  the  U.  8.,  wore  to  be  "  not  repugnant  to 
their  obligations  as  members  of  the  Union."  Such  was  the 
language  of  Mosaachuaetts.  In  the  resolution  of  the  gen- 
eral assembly  of  Connecticut  the  convention  was  to  meet 
"  for  the  purpose  of  devising  and  recommending  snch 
measures  for  the  safety  and  welfare  of  these  States  as  might 
consist  with  their  obligations  as  members  of  the  national 
Union."  Rhode  Island  used  similar  words.  There  cannot 
be  a  doubt  that  nothing  disloyal  to  the  Union  was  intended. 

When  the  convention  met,  it  sat  with  closed  doors,  the 
members  were  bound  to  seoreay,  and  the  journal,  which  at 
the  close  of  the  sessions  was  put  into  the  hands  of  Mr. 
Cabot,  the  president,  was  not  open  to  inspection  natil  some 
time  after  the  adtjoumment.     This  gave  room  to  all  sort* 
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of  falae  report!  reipeeting  its  proocedinga  and  intentions. 
When  the  report  and  reaolatione  were  made  public,  thoae 
itories  had  done  their  work,  and  an  almost  ineradioable  per- 
suasion, that  there  was  an  eril  design  in  this  meeting  of 
Federalists,  was  spread  far  and  wide.  As  we  examine  the 
documents,  however,  while  a  strong  party  feeling  is  shown 
in  it,  and  a  fear  that  the  "  Union  may  be  destined  to  dis- 
Bolntion  by  reason  of  the  multiplied  abuses  of  bad  admin- 
istrations," nothing  beyond  this  is  discoverable,  except  the 
reeommendation  of  certain  measures,  important  indeed, 
but  such  as  any  State  legislature  or  any  other  body  of  men 
might  propose.  These  propositions  are  of  several  kinds : 
Fint,  to  reoommend  to  the  legislatures  of  the  States  rep- 
resented in  the  convention,  to  protect  the  citiEens  of  these 
States  from  the  operation  of  all  aots  of  Congress  "  subject- 
ing the  militia  or  other  citizens  to  forcible  drafts,  oonscrip- 
tions,  or  impressments  not  authorised  by  the  Constitution 
of  the  U.  S."  Again,  that  the  general  government  should 
be  requested  to  consent  to  some  arrangement  by  which 
the  States,  separately  or  in  concert,  should  be  empowered 
to  assume  the  defence  of  their  territory  against  the  enemji, 
they  receiving  into  their  treasuries  for  such  service  a 
nasonable  portion  of  the  taxes  collected  within  their  bor- 
ders. Further,  it  was  recommended  that  the  legislatures  of 
the  three  States  should  authorize  the  governors,  etc.  to 
make  detachments  from  the  militia,  or  to  form  voluntary 
corps,  which  should  be  ready  for  service  within  the  State, 
and,  on  application  of  the  governor  of  one  of  the  other 
States,  be  sent  there  also  in  order  to  repel  invasions  made 
or  attempted  by  the  enemy.  Besides  tnese  three  measures 
the  convention  recommended  the  following  amendments  of 
the  Constitution :  that  representatives  and  direct  taxes 
should  be  apportioned  among  the  States  of  the  Union  ao- 
eording  to  the  number  of  fret  permm  within  the  same ; 
that  new  States  should  be  admitted  only  by  a  vote  of  two- 
thirds  of  both  houses ;  that  Congress  should  lay  no  embar- 
go on  vessels  belonging  to  citizens  of  the  U.  9.  for  more 
than  sixty  days,  nor,  except  by  vote  of  two-thirds,  inter- 
dict commereial  intercourse  between  the  U.  8.  and  foreign 
nations,  nor  declare  war  without  a  vote  of  two-thirds,  ex- 
cept in  case  of  actual  invasion  of  our  territory ;  that  no 
person  hereafter  naturalized  should  be  eligible  into  either 
nonse  of  Congress  or  capable  of  holding  any  civil  office 
under  the  authority  of  the  U.  3. ;  and,  finally,  that  the 
same  person  should  not  be  elected  President  of  the  U.  S.  a 
seoona  time,  and  that  the  same  State  should  not  furnish 
a  President  for  two  terms  in  succession. 

The  convention  contemplated  tl)o  possibility  of  another 
similar  convention  being  appointed  by  the  legislatnres,  in 
case  peace  should  not  be  concluded  and  the  defence  of  the 
States  be  neglected.  It  also  empowered  three  of  its  mem- 
bers to  call  another  meeting  of  their  own  body  to  be  held 
at  Boston,  if  in  their  judgment  the  situation  of  the  country 
should  urgently  require  it.  T.  D.  Woolset. 

Hart'land,  post-v.  and  tp.  of  Hartford,  Conn.,  21  miles 
N.  V.  from  Hartford.     Pop.  789. 

Hartlandt  tp.  of  McHenry  oo.,  HI.    Pop.  1037. 

Hartlaad,  post-tp.  of  Worth  oo.,  la.    Pop.  676. 

Hartland,  post-tp.  of  Somerset  cc.  Me.,  25  miles  N.  E. 
of  Skowhegan.  It  has  manufactures  of  woollens  and  other 
goods.     Pop.  1120. 

Hartland,  post-tp.  of  Livingston  eo.,  Hioh.  P.  1159. 

Hartland)  post-tp.  of  Freeborn  eo.,  Hinn.    Pop.  486. 

Haitlandt  post-tp.  of  Niagara  co.,  N.  T.,  is  one  of 
the  best  agrionltural  towns  in  the  State.    Pop.  3220. 

Haitland,  post-tp.  of  Huron  eo.,  0.    Pop.  953. 

Hartland,  post-tp.  of  Windsor  oo.,  Vt.,  on  the  Con- 
necticut River  and  the  Vermont  Central  R.  R.,  10  miles  S. 
of  White  River  Junction.  It  has  manufactures  of  lumber, 
sash,  blinds,  castings,  and  wooden  wares.     Pop.  1710. 

Hartland,  tp.  of  Pieroe  co.,  Wis.     Pop.  674. 

Hartland,  tp.  of  Shawano  oo.,  Wit.    Pop.  641. 

Har'tlepool,  town  of  England,  in  the  county  of  Dnr- 
ham.  It  is  situated  on  a  peninsula  projecting  into  the 
North  Sea,  and  has  a  good  harbor.  It  was  formerly  a  well- 
freqnented  bathing  place,  but  is  now  chiefly  engaged  in  the 
coal-trade.  Pop.  13,164;  of  the  parliamentary  borongb, 
including  West  Hartlepool,  etc.,  38,302. 

Hartlepool,  West,  a  young  but  rapidly  growing 
town  of  England,  in  the  county  of  Durham,  1  mile  from 
Hartlepool.  It  was  founded  in  1847,  in  which  year  its  port 
was  visited  by  460  vessels,  and  it  shipped  64,202  tons  of 
coal;  in  1861  the  number  of  vessels  visiting  its  harbor  was 
5964,  and  it  shipped  976,319  tons  of  coal.     Pop.  13,601. 

Har'tleton,  post-r.  of  Lewis  tp..  Union  oo..  Pa.  P.  292. 

Hart'ley,  tp.  of  Union  co.,  Pa,  It  contains  iron-woits. 
Pop.  1143. 


Hart'ley  (Sir  Chables  AvansTus),  F".  B.  S.  E.,  b.  at 
Heworth,  Durham,  in  1825 ;  at  the  age  of  twenty  he  became 
engaged  in  the  construction  of  railways  in  Scotland,  where 
he  continued  until  1848,  when  he  was  appointed  resident 
engineer  on  harbor  works  at  Plymouth  aqd  Devon,  under 
the  late  Joseph  Locke,  M.  P.,  C.  E.  On  June  22,  1865,  he 
received  the  queen's  commission  as  captain  in  the  Turkish 
contingent  engineers,  and  served  at  Kertch  with  that  force 
until  the  conclusion  of  the  Crimean  war.  He  was  appointed 
Jan.  1, 1857,  engineer-in-ohief  to  the  European  commission 
of  the  Danube,  and,  "  as  a  mark  of  Her  Majesty's  appro- 
bation of  his  services"  here,  he  received  in  1862  the  honor 
of  knighthood  from  the  queen.  During  his  engagement 
with  the  Danube  commission  he  has  also  been  employed 
by  the  Austrian  government  to  report  on  the  respective 
merits  of  various  schemes  for  improving  the  port  of  Trieste; 
by  the  Turkish  government  to  report  on  dock  accommodatiou 
at  Constantinople ;  by  the  Russian  government  to  inspect 
and  report  on  the  months  of  the  Don ;  by  the  British  gov- 
ernment to  report  on  the  nature  of  certain  proposed  works 
on  the  Scheldt;  by  the  Indian  government  to  report  on  the 
improvement  of  the  Hooghly;  and  by  the  Roumanian  gov- 
ernment to  prepare  detailed  plans  and  estimates  for  harbor 
aooommodaiion  on  the  Roumanian  coast.  He  has  received 
the  imperial  order  of  the  Medjidie  and  the  Turkish  war- 
medal  from  the  snltan  of  Turkey ;  the  Stephenson  prize,  tho 
Telford  medal,  the  Telford  preminm,  and  the  Manby  pre- 
mium from  tho  Institution  of  Civil  Engineers;  and  in  1867 
the  emperor  of  Russia's  grand  competition  prize  of  8000 
silver  roubles,  by  a  special  oommisslon  of  experts,  for  bis 
plans  for  improving  the  harbor  of  Odessa.  He  is  a  mem- 
ber of  the  Institution  of  Civil  Engineers,  London ;  a  fellow 
of  the  Royal  Society,  Edinburgh,  and  consulting  engineer 
to  the  European  commission  of  the  Danube,  with  his  resi- 
dences at  the  Sulina  mouth  of  the  Danube,  Turkey,  and  at 
London.  J.  Q.  Barrard. 

Hartley  (David),  H.  D.,  b.  at  Armley,  Yorkshire,  Aug. 
30,  1705 ;  became  a  fellow  of  Jesus  College,  Cambridge, 
where  he  graduated  H.  A.  in  1729;  was  designed  for  the 
Churoh,  but  on  account  of  conscientious  scruples  chose 
rather  the  profession  of  medicine ;  practised  at  Newark, 
Bury  St.  Edmund's,  London,  and  Bath,  where  be  d.  Aug. 
28, 1767.  He  was  a  man  of  simple  and  benevolent  charac- 
ter and  virtuous  life;  wrote  some  medical  works,  but  is 
chiefly  remembered  for  his  Theory  of  the  Human  Mind 
(1776)  and  his  Obtemationt  an  Man  (1749),  which  gave 
him  a  brilliant  though  transient  fame.  He  was  a  Arm 
necessitarian,  and  was  perhaps  the  first  philosopher  who 
attempted  to  explain  psychological  phenomena  by  reason- 
ing based  mainly  upon  physiological  data.  He  neverthe- 
less repelled  the  charge  of  materialism.  He  made  some 
valuable  observations,  especially  upon  the  theory  of  tho  as- 
sociation of  ideas,  anticipating  certain  very  recent  theories. 

Hart'mann,  von  (Eddahd),  b.  in  Berlin  Feb.  23, 1840. 
He  was  educated  at  the  School  of  Artillery,  and  became  an 
officer  in  1861.  But  in  1862  he  accidentally  hurt  his  foot, 
and  an  incurable  disease  which  set  in  has  since  that  time 
confined  him  almost  without  interruption  to  his  bed,  where 
he  occupies  himself  with  literary  and  philosophical  studies. 
In  1868  he  published  Veber  die  dialektitehe  Methode;  in 
1869,  Sehelling't  Potilive  Philoeophie;  in  1871,  Dae  Ding  an 
lieh  m>d  eeine  Beechaffenheit;  but  his  principal  work  is  his 
Philoeophie  dee  [7niroiiaal>n(1869).  His  idea  is  to  oonnect 
the  results  of  the  abstract  philosophy  with  those  of  the 
concrete  inductions  of  natural  scictice.  The  point  in  which 
these  two  lines  of  researoh  meet  each  other  and  prove  each 
other  is  the  unconscious.  The  nnconscious  in  nature  has 
a  will — not  a  merely  blind,  irrational  will  {Seho)>eHhatur), 
but  one  which  can  determine  itself  to  prototypal  ideas ;  and 
an  idea— not  a  merely  logical  idea  (Hegel),  but  one  which 
can  reach  reality  by  will.  In  the  mind  this  will  and  this 
idea  become  conscious  by  means  of  brain  and  nerves,  bnt 
the  unconscious  is  still  at  work  in  the  instincts,  in  love,  in 
the  formation  of  language,  etc.,  and  in  the  unconscious  the 
"first  principles"  are  to  be  found.  The  execution  of  this 
idea  is  very  ingenious,  and  has  attracted  great  attention  in 
Germany,  in  spite  of  the  sad  coloring  of  pessimism  which 
pervades  it. 

Hartmann,  tob  (Jacob),  Baron,  was  b.  a  French 
citizen  Feb.  4, 1795,  in  the  Bavarian  palatinate ;  received 
his  education  in  tho  military  institutions  of  Bonn  and  St. 
Cyr;  and  entered  Dec.  1, 1811,  as  a  lieutenant  the  Ist  regi- 
ment of  the  grand  duchy  of  Berg.  He  fought  181.S-15  under 
French  colors  in  the  27th  regiment  of  the  line.  At  Waterloo 
he  saved  the  eagle  of  the  regiment,  and  was  made  a  knight 
of  the  Legion  of  Honor.  After  the  peace  of  Paris  (1815) 
he  left  the  French  service  and  entered  ^e  10th  Bavarian 
regiment  of  infantry.  In  the  topographical  department 
and  by  travels  in  foreign  countries  he  extended  his  know- 
lodge,  and  was  attached  to  the  staff  in  1824.    In  1842  ha 
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wmi  appointed  a^)"^"^  t°  '^^  orown  prinoe  Haximiliaa, 
and  in  1848  he  beoame  m^or-general  and  B4jntant  to  the 
king.  In  thia  poaition  lie  exerted  himaelf  for  the  improve- 
ment of  the  Bavarian  arm;,  its  organisation,  and  ita  fight- 
ing oapaeity,  but  he  enoountered  great  difficaltiea  from  the 
political  (itaation  of  the  kingdom.  In  18&4  he  viaited 
France,  eapeeially  Paria,  and  pnbliahed  later  an  excellent 
military  work,  baaed  partly  on  French  experience,  partly 
on  hia  own  atudiea,  on  the  Italian  war  in  1858.  In  1861 
he  became  lieutenant-general  and  commander  of  the  4th 
diviaion  of  infantry,  and  aa  auch  he  took  part  in  the  war 
of  1866.  In  1869  he  became  a  general  of  infantry,  and  led 
the  3d  Bavarian  army  corpa  againat  France  in  1870  and 
1871.  He  took  part  with  great  diatinetion  in  the  encounter 
at  Weiaaenburg,  eontribated  conaiderably  to  the  victory  in 
the  battle  of  Worth  by  hia  energetic  advance  on  the  French 
left  wing  and  line  of  retreat,  took  the  fortreaa  of  Haraal, 
fought  at  Sedan,  and  kept,  during  the  aiege  of  Paria,  the 
plateau  of  Chatillon  occupied.     D.  Feb.  22, 1873. 

A.  NlBHARH. 

Hartmann,  von  (Julius),  was  b.  Har.  2,  1817,  at 
Hanover,  in  whoae  military  school  he  received  hia  edu- 
oation.  In  1834  be  entered  the  10th  Pmssian  regiment  of 
huaaara,  and  in  1848  be  waa  attached  to  the  ataff.  He  waa 
often  employed  in  diplomatic  miaaiona  on  account  of  hia 
elegant  education  and  address;  thua,  he  waa  sent  in  1850 
to  Sleawick-Holatein,  and  later  to  Austria  and  Saxony, 
to  represent  Prussian  interests.  After  various  occupationa 
in  the  ministry  of  war  and  in  the  staff,  ho  was  made  a  major- 
general  in  1865,  and  commander  of  Cobleoti.  In  1866  he 
commanded  a  division  of  cavalry,  and  took  part  in  the  en- 
counters of  Zwithau,  Tobitschau,  and  Rokeinits.  In  1867 
he  was  given  the  difficult  task  of  reorganising  the  Bavarian 
army  in  harmony  with  the  army  organiaation  of  Prnaaia ; 
which  taak  he  fulfilled  with  great  auooeas.  In  the  Franco- 
German  war  he  received  the  command  of  the  Ist  division 
of  cavalry,  and  fought  at  Courcelles  and  Qravrfotte.  On 
Jan.  6,  I87I,  he  waa  appointed  commander  of  a  larger 
detachment,  compriaing  all  arms,  with  which  he  operated 
in  the  region  between  the  Loire  and  the  Loir,  and  took 
Tours  Jan.  13.  After  the  peace  he  became  governor  of 
Stroaburg,  a  poaition  of  great  political  importance,  and  in 
1874  ho  waa  made  a  general  of  cavalry.       A.  Niehanic. 

Hartmann  (Horitz),  b.  of  Jewish  stock  at  Duschnik, 
in  Bohemia,  Oct.  15,  1821;  was  educated  at  Prague  and 
Vienna;  left  the  empire  on  account  of  his  political  liberal- 
ism 1844;  published  Ae/cA  vnd  Schaert  (1845),  a  volume 
of  poems  oxpreasive  of  his  opinions,  followed  by  NtHtre 
Qtdichu  (1847).  Ue  was  in  the  Frankfort  Parliament  of 
1848;  went  to  Vienna,  and  escaped  thence  withaome  diffi- 
culty ;  lived  for  a  time  in  the  East,  and  then  in  Paris ;  be- 
gan in  1860  to  lecture  on  Qerman  history  and  letters  in 
the  Academy  at  Qeneva;  went  to  Stuttgart  1863,  to  Vi- 
enna 1868.  Beaidea  the  above  works  he  haa  written  Rtim- 
ehronik  det  P/affen  Mnricim  (1848),  a  brilliant  political 
aatiro,  and  the  novela  Dtr  Kricg  um  den  Wald  (1850),  Der 
Ge/anf/ene  von  ChiHon  (1863),  Dieletzen  Tagt  einea  JCdnifft 
(1866),  X^ach  der  Natur  (1866),  Die  Diamantm  der  Ba- 
roain  (1868),  and  others.  Among  his  works  are  Sckatten 
(1851),  Tagebuck  au»  dtr  Provence  find  Langaedoe  (1853), 
Briefe  aut  Irlandf  and  the  idyllic  poem  Adam  und  Eva 
(1851). 

Har'tranft  (John  Frederic),  b.  in  New  Hanover 
tp.,  Montgomery  CO.,  Pa.,  Dec.  16,  1830;  graduated  at 
Union  College,  N.  T.,  1853 ;  admitted  to  the  bar  of  Mont- 
gomery CO.,  Pa.,  1858.  At  the  outbreak  of  the  civil  war 
he  was  colonel  of  militia,  and  among  the  first  to  tender  hia 
services  to  the  governor.  As  commander  of  the  4tfa  Penn- 
sylvania he  served  during  the  three  months'  term,  and  as 
volunteer  aide  to  Qen.  Franklin  in  the  first  battle  of  Bnll 
Bun.  Commissioned  colonel  51st  Pennsylvania  Vola.  July 
27,  1861,  and  with  it  accompanied  the  "Burnaide  expedi- 
tion," leading  it  in  the  attack  od  Roanoke  Island,  Feb.  7, 
and  in  the  battle  near  Newbem,  N.  C,  Mar.  13,  1882 ;  in 
temporary  command  of  a  brigade  covering  the  rear  of 
Popo's  retreating  army,  waa  engaged  in  the  seoond  battle 
of  Bull  Run  and  Chantilly,  and  in  the  Maryland  campaign 
at  South  Mountain  and  Antietam,  in  which  latter  battle  he 
led  his  regiment  in  the  brilliant  charge  which  carried  the 
bridge  after  repeated  unsuccessfal  attempts  by  superior 
numbers.  At  Fredericksburg  he  led  bis  regiment  against 
the  intrenohments,  and  with  Bnrnside's  transfer  to  the  de- 

fartment  of  the  Ohio  was  ordered  to  Kentucky.  In  June, 
863,  he  commanded  a  brigade  before  Vioksburg,  and  sub- 
aequently  accompanied  Gen.  Sherman  in  his  adranoe  to 
Jackson,  Miss.  In  command  of  a  division  which  fought 
the  battle  of  Campbell's  Station,  Nov.,  186.3,  and  partici- 
pated in  the  repalse  of  Longetreet  from  before  Knoxvillo, 
continuing  in  command  of  the  division  until  his  regiment 
was  ordered  home  on  veteran  furlough.  In  the  Richmond 
eunpaign  of  1864  he  commanded  a  brigade  in  the  battles 


of  the  WUdemeas  and  Spotsylvaoia;  commissioned  brig- 
adier-general May  12,  1864,  and  engaged  in  all  the  army 
movements  to  and  before  Petersburg,  and  brevetted  major- 
general  for  conaniououa  gallantry  in  recapturing  Fort 
Steadman,  Mar.  25,  1865.  In  Oct.,  1865,  ho  waa  elected 
auditor-general  of  Pennaylvania,  and  re-elected  in  1868. 
In  Oot.,  1872,  he  was  elected  governor  of  that  Common- 
wealth, and  inaugurated  Jan.  21, 1873.     O.  C.  SiMxoira. 

Hait*a  Creek,  tp.  of  Lincoln  eo.,  West  Va.    Pop.  858. 

Hart'aell'R,  tp.  of  Morgan  eo.,  Ala.    Pop.  317. 

Hart's  Falls,  or  Schaghticolie  Point,  post-r.  in 
Sohaghtiooke  tp.,  Rensselaer  oo.,  \.  Y.     Pop.  1111. 

Hartc'KTOve,  post-tp.  of  Ashtabula  co.,  0.    Pop.  799. 
Haitthon.    See  AMMoina,  by  Poor.  C.  F.  Chahbler, 
Ph.  D.,  M.  D.,  LL.D. 

Bart'shome  (Edward),  A.  M.,  M.  D.,  son  of  Dr.  Jo- 
seph Hartshome,  was  b.  in  Philadelphia  in  1818 ;  gradu- 
ated at  Princeton  A.  B.  in  1837,  A.  M.  in  184u,  and  M.  D. 
at  the  University  of  Pennaylvania  in  1840 ;  was  elected  as- 
sistant physician  to  the  new  hospital  for  the  insane  of  the 
Pennsylvania  Hospital  on  its  opening,  Jan.  1,  1841;  was 
elected  resident  surgeon  to  the  Pennsylvania  Hospital  in 
Apr.,  1841,  and  after  two  years'  service  there  waa  elected 
phyaician  to  the  Eastern  State  Penitentiary  of  Pennayl- 
vania. A  reaidence  of  fifteen  montha  in  the  medical  charge 
of  thia  penitentiary,  and  constant  obaervation  of  the  work- 
ing of  the  "  aeporate  ayatem  of  prison  discipline,"  led  him 
to  prepare  two  reports  (1843  Aid  1844)  in  favor  of  the  in- 
nocuous sanitary  influence  of  the  system  when  properly 
administered,  which  attracted  much  attention  in  Europe 
and  this  country  as  the  first  evidence  of  the  kind  derived 
from  practical  experience  upon  the  spot.  He  engaged  in 
general  practice  in  Philadelphia  after  more  than  two  years' 
travel  and  study  among  the  hospitals,  asylums,  and  pris- 
ons of  Europe,  an  d  eubaequently  among  those  of  the  North- 
ern Atlantic  Statea  of  thia  country ;  waa  soon  elected  one 
of  the  attending  aurgeona  of  Willa'  (eye)  Hoapital,  and 
subsequently  one  of  the  attending  surgeons  of  the  Penn- 
sylvania Hoapital  ;  served  throughout  the  civil  wnrascon- 
snlting  surgeon  and  in  other  professional  cnpaeitica  in  the 
U.  6.  army  medical  service,  cniefly  in  Philadelphia  V.  S. 
army  hoapitala;  also  as  active  member  and  secretary  of 
the  executive  committee  of  the  U.  S.  Sanitary  Commis- 
sion in  Philadelphia,  During  many  years  ho  has  been  an 
active  member  of  the  board  of  managers  of  the  Episcopal 
Hospital  of  Philadelphia.  He  served  as  secretary  to  the 
first  prison  discipline  convention  in  Philadelphia  (1847), 
and  to  the  first  sanitary  convention  in  the  Co.  (Philadel- 
phia, 1857),  also  as  secretary  for  several  years  of  the  College 
of  Physicians  of  Philadelphia,  and  subsequently  one  of  the 
cenaora  of  the  college  and  aecretary  and  chairman  of  the 
building  and  hall  committee.  Among  other  officea  of  trnst, 
the  most  Important  held  by  him  were  those  of  president  of 
the  Pathological  Society  of  Philadelphia  (two  terms) ;  chair- 
man of  the  oxcentive  oommittee  of  the  society  of  the  medi- 
cal alumni  of  the  University  of  Pennsylvania,  and  for  one 
year  vice-president  of  that  society;  and  chairman  of  tho 
oommittee  of  arrangements  for  tho  meeting  of  tho  American 
Medical  Association  at  Philadelphia  in  1872.  During 
many  years  he  was  a  frequent  contributor  to  the  Ameritan 
Journal  of  ike  Medical  iScienceef  the  Nortk  American  Med' 
ieo-Ckirmyieal  Review,  and  the  Medical  Examiner  of  Phil- 
adelphia, ehiefiy  in  their  review  departments.  He  was 
editor  for  a  few  months  of  the  Jonmal  o/ Priion  Diiciplint 
and  Pkilanthropy.  His  most  important  book-work  was  the 
editing,  under  the  permission  of  the  editor,  of  two  succes- 
sive editions  of  Taylor's  Jfa«iKi{  of  Medical  Juriermideiice, 
with  American  notes  and  references,  the  most  of  which  were 
incorporated,  with  acknowledgment,  by  the  author  in  sub- 
sequent original  editions.  His  longest  continnons  service 
in  a  professional  position  is  that  of  medical  adviser  and 
examiner  to  the  Penn  Mutual  Life  Insurance  Company 
aince  ita  origin  in  1847.  Although  descended  from  Quaker 
anoeatora  on  both  aidea  through  at  least  aevcn  generations 
in  this  oountry,  he  beoame  a  communicant  of  the  Protest- 
ant Episcopal  Church  in  1852. 

Hartshome  (Hurt),  A.  M.,  M.  D.,  son  of  Dr.  Joseph 
Hartshorne,  waa  b.  in  Philadelphia  in  1823;  graduated 
B.  A.  at  Haverford  College  in  1839,  and  H.  D.  in  tho 
medical  department  of  the  Unirersity  of  Pennsylvania  in 
1845.  After  a  two  years'  resideuce  in  the  Pennsylvania 
Hospital,  he  was  appointed  in  1859  professor  of  the  prac- 
tice of  medicine  in  the  medical  department  of  Pennsylvania 
College.  In  1865  he  was  elected  tho  first  professor  of  hy- 
giene in  tho  University  of  Pennsylvania,  on  the  institution 
of  thia,  with  aeveral  other  chaira,  in  the  medical  department, 
under  an  endowment  for  the  pnrpoae  by  Dr.  Oeorge  B. 
Wood.  Ho  haa  held  alao  aucoeaaively  a  number  of  other 
professorships,  the  most  important  of  which  were  at  Haver- 
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ford  College  and  in  the  Woman'i  Madioal  College  of  Penn- 
sylrania,  beaidea  the  offloe  of  attending  phyaician,  held  for 
aeveral  jreara,  in  the  Epiioopal  Hoapital  of  Philadelphia. 
He  ia  tite  anthor  of  aereral  worka,  obiefly  medical:  a 
Monograph  on  Olycerine,  Euay  on  CkoUra,  Guida  to  tht 
Medieine-Choft,  Contpeetiu  of  the  iitdieal  Seienee9f  and  Ef' 
•md'oia  »/  <A«  Prineipla  and  Prattiet  of  Uedieine,  The 
laat-named  reaohed  iti  foorth  edition  in  1874.  For  aererel 
jeara  he  waa  afnqnent  contributor  to  the  Amariean  Journal 
o/ike  Mtdioal  Seitnect  and  to  other  medical  jonmala ;  alao, 
mon  rarely,  to  the  Ameriean  Naturalitt  and  Lippinpott't 
Maganne.  He  pabliahed  a  small  volume  of  poema,  Sum- 
mer Song;  in  ISSi,  and  became  editor  of  the  Friendi'  R»- 
view  ia  1874.  He  haa  oontributed  aereral  artielea  to  thia 
Cgdoptedia,  tit  which  the  moat  important  ii  that  on  Sto- 
LCtlO.t. 

Hartakorae  ( Joaspa),  M.  O.,  b.  near  Alexandria,  Va., 
in  1779;  beeame  a  reaident  pupil  at  the  Pennaylrania 
Hoapital  and  a  medical  student  in  the  Cniveraity  of  Penn- 
ajrlrania  in  1800,  and  graduated  M.  D.  in  1806,  after  a  Sve 
years'  training  under  Rush,  Wistar,  Phyaiok,  and  othem. 
After  two  voyagca  to  the  Seat  Indica  and  a  three  moalbs' 
residence  in  Bataria,  he  aattlsd  in  Philadelphia,  and  gradu- 
ally engaged  in  a  Tory  axtanalre  praoUca.  He  was  eleeted 
a  colleague  of  Phyaiok  aa  one  of  the  attending  surgeons 
of  the  Pennsylvania  Hospital,  and  aerred  alao  in  other 
similar  posts.  He  continued  in  aotire  private  and  eonault- 
ing  practice  until  broken  down  by  the  fatiguea  of  the 
cholera  epidemic  of  1849,  and  d.  in  Aug.,  1860.     The  few 

Sapers  contributed  by  him  to  the  medical  journals  of  hia 
ay  were  brief  and  strictly  practical.  His  only  other  pub- 
lication was  an  appendix,  with  illustrations,  to  an  Ameri- 
can edition  of  a  London  translation  of  Boyer's  work  on  JK*- 
eotes  and  Injuries  of  the  Bonet,  in  which  he  reports  a  num- 
ber of  important  eases,  and  describes  a  dressing  for  frao- 
tured  elavicle  and  a  new  apparatus  for  the  treatment  of 
fractored  thigh,  afterwards  popular  for  many  years  as  Hart- 
shome's  splints.  He  was,  by  descent  and  conviction,  a  mem- 
ber of  the  religious  Society  of  Friends,  his  paternal  anaes- 
tor,  Richard  Uartshorue,  having  emigrated  from  Leicester- 
shire, England,  in  1A69,  to  escape  from  peraeeation  as  a 
follower  of  George  Fox,  and  settled  in  New  Jersey  on  land 
bought  from  the  natives,  and  stiH  held  by  hie  desaendanta  ; 
being  afterwards  associated  with  William  Penn  aa  one  of 
the  proprietary  rulers  of  the  province  of  Bast  Jersey.  Few 
members  of  his  profession  have  left  a  better  reputation 
for  upright  manliness  of  character  and  for  practical  ex- 
perience and  ability,  as  well  as  independent  and  original 
habits  of  thought  and  action. 

Hart's  Island  (or  Spectacle  Island),  an  Island  in 
Long  Island  Sound,  belongs  to  Rye  tp.,  'VTcstcbester  oo., 
N.  X.  It  is  the  property  of  New  York  City,  and  was  nsed 
for  military  purposes  by  the  U.  S.  government  during  the 
late  civil  war. 

Hart's  laocation,  a  tract  of  land  in  the  White  Moun- 
tain region  of  Carroll  eo.,  N.  H.,  ia  a  place  of  summer  re- 
sort.    Pop.  26. 

Harts'town,  a  post-b.  of  West  Fallowfleld  tp.,  Craw- 
ford CO.,  Pa.    Pop.  188. 

Hart'snff  (Oaonss  L.),  b.  at  Tyre,  Seneca  oo.,  N.  T., 
Hay  28, 1830;  graduated  at  the  U.  8.  HiliUry  Aoodemy, 
and  entered  the  army  aa  brevet  second  lieutenant  of  artU- 
lery  July  1, 18i2,  in  which  capacity  ha  did  duty  in  garrison 
and  on  the  Texas  frontier  till  1363,  when  he  was  promoted 
to  be  second  lieutenant  and  engaged  in  Florida  (1864—66) 
on  topographical  duty,  where,  in  a  skirmish  with  the  Sem- 
inoles,  he  was  severely  wounded,  one  ball  remaining  in  his 
chest  iill  bis  death.  From  1866  to  1869  ho  was  on  duty  at 
West  Point  as  assistant  instructor  of  artillery  taotios. 
From  1869  to  1860  he  served  oo  frontier  duty  at  Fort 
Mackinac  While  in  exeoution  of  his  duty  ha  was  a  pas- 
senger on  the  steamer  Lady  Elgin,  which  was  wrecked  on 
Lake  Michigan,  Hurtsuff  escaping  by  aeizing  a  piece  of 
floating  timber,  on  which  he  waa  washed  ashore.  In  Mar., 
1861,  he  waa  appointed  a  oaptain  and  assistant  a^utant- 
general,  and  in  April  sent  to  Fort  Pickens  with  the  secret 
expedition  under  den.  Brown.  In  July  he  became  chief 
of  staff  to  Gen.  Rosecrnns  in  Western  Virginia,  participat- 
ing in  the  action  at  Camifex  Ferry,  Sept.  10,  and  subse- 
quent operations  of  the  campaign.  In  Apr.,  1862,  he  was 
appointed  a  brigadier-general  of  volunteers,  and  assigned 
to  special  duty  in  the  war  department.  In  May  he  took 
command  of  a  brigade,  and  was  engaged  at  the  battles  of 
Cedar  Mountain  and  Manassas.  He  also  bore  a  conspicuous 
part  in  the  battles  of  South  Mountain  and  Antietam,  being 
severely  wounded  in  the  last-named  action,  and  incapaci- 
tated from  duty  in  the  field  till  Apr.,  1863 ;  serving  in  the 
mean  time,  upon  his  convalesoence,  as  member  of  a  board 
to  revise  the  rules  and  articles  of  war,  and  to  prepare  a  code 
for  the  government  of  armies  in  the  field.  Having  be«i 
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promoted  to  be  msjor-general  of  volunteers  Nov.,  1862,  he 
commanded  the  23d  army  corps  in  the  West  from  April  to 
Nov.,  1863,  when  he  was  compelled  to  relinquish  this  com- 
mand from  incapacity  arising  from  his  Antietam  wound, 
and  was  employed  on  bureau  duty  till  Mar.,  1865,  when  he 
commanded  the  Bermuda  front  of  the  sicgo-works  before 
Petersburg,  assuming  command  of  that  city  on  its  capture, 
and  subsequently  of  the  district  of  Nottoway,  which  com- 
mand ho  held  till  he  was  mustered  out  of  the  volunteer 
service,  Ang.,  1865.  He  afterwards  resumed  duty  in  the 
adjutant-general's  department,  with  tberank  of  lieutenant- 
colonel,  serving  in  various  military  districts  and  divisions 
till  June,  1871,  when,  still  suffering  from  his  wound,  he 
was  retired  from  active  service  on  the  fnll  rank  of  miyor- 
genaral  U.  8.  A.  After  some  time  he  went  abroad,  and 
mterested  himself  in  bringing  Amerioan  improvements  in 
artillery  to  Buropean  attention.  D.  at  New  York  May  16, 
1874.  Geoboe  C.  SixaoNS. 

Hart'sngffS,  tp.  of  Tan  Bnren  co.,  Ark.    Pop.  297. 

Haits'villef  post- v.  of  Bartholomew  co.,  Ind.,  on  Cliity 
Creek,  40  mllee  S.  S.  E.  of  Indianapolis,  in  Haw  Creek  tp. 
It  contains  Hartsville  University,  and  a  theological  school 
of  the  United  Brethren,  connected  with  the  osiveriity. 
Pop.  433. 

Hartsville,  tp.  of  Steuben  eo.,  N.  Y.    Pop.  993. 

Hartsville,  post-v.,  cap.  of  Trousdale  eo.,  Tenn.,  42 
miles  N.  E.  of  Nashville.  It  has  a  Masonic  ball,  a  male 
and  female  institute,  3  churches,  2  hotels,  1  newspaper. 
Large  deposits  of  lead  ore,  and  siliceous  sand  suitalile  for 
glass  manufaotnre,  exist.  Principal  business,  farming. 
Pop.  about  500.  A.  C.  Welch,  Ed.  "  Sektikei,." 

Hartt  (Charles  FuEnERicK),  b.  about  1838  in  Nora 
Scotia ;  educated  at  the  Wolfville  Institute,  N.  S. ;  became 
in  1862  a  pupil  of  Agassis :  accompanied  the  latter  on  his 
Braiilian  expedition,  in  which  he  had  the  charge  uf  the 
exploration  of  Southern  Braiil;  has  made  several  subse- 
quent Tiiits  to  that  empire ;  is  professor  of  geology  and 
phyaiesi  geography  in  Cornell  University.  His  prinoipal 
work  is  Otologjf  and  Pkyieal  Oeogmphy  of  Bratu  (1870). 

Hart'ville,  post-v.  of  Wright  co.,  Mo.,  on  the  Gasconade 
River,  in  a  fine  agricultural  country.  It  has  a  high  school, 
a  newspaper,  a  good  steam  saw  and  grist  mill,  a  carding- 
mill,  1  hotel.     P.  about  500.     F.  A.  Masov,  Ed.  "News." 

BCart'well,  poat-r.,  county-seat  of  Hart  oo.,  Go.,  60 
miles  N.  £.  from  Augusta.     Pop.  164. 

Hartwell,  post-v.  of  Springfield  tp.,  Hamilton  «o.,  0., 
on  the  Cinoinnati  Hamilton  and  Dayton  R.  R.,  N.  of  Cio- 
oinnati.     Pop.  67. 

Hait'wick,  tp.  of  Osceola  eo.,  Mich.     Pop.  47. 

Hartwick,  post-tp.  of  Otsego  co.,  N.  Y.,  on  the  Coopers- 
town  and  Susqnehanna  Valley  R.  R.,  and  on  the  Susque- 
hanna River,  contains  several  cotton  manufacturing  vil- 
lages, and  is  the  seat  of  Hartwick  Theological  and  Classical 
Seminary  (Lutheran).     Pop.  2339. 

Hart'wig  (Jobx  Christopher),  a  German  Lutheran 
minister,  b.  in  1716;  came  to  America  as  a  chaplain  in  the 
British  army;  was  a  member  of  the  first  Lutheran  synod 
in  America  (1748);  hold  pastorates  in  New  Jersey,  Penn- 
sylvania, and  New  York,  and  founded  the  Hartwick  The- 
ological Seminary  at  Hartwick,  Otsego  co.,  N.  Y.,  which 
was  opened  in  1816.  He  received  in  1761  a  patent  of 
21,500  acres  of  land,  comprising  the  greater  part  of  the 
present  town  of  Hartwick.  D.  in  1796,  on  his  eightieth 
birthday,  having  forty  years  before  predicted  the  day  and 
hour  of  his  death.  He  was  a  man  of  eccentric  but  noble 
character. 

Hart'wood,  tp.  and  p.  t.  of  Stafford  co.,  Va.    P.  1636. 

Hartx,  or  Har>,  an  insulated  group  of  mountains  in 
North-western  Germany,  or,  imther,  an  elevated  plateau, 
inteneoted  with  deep  valleys  and  rising  in  different  places 
into  high  peaks.  These  mountains,  whioh  cover  an  area 
of  about  800  square  miles,  oocopying  Brunswick  and  parts 
of  Hanover  and  Prussian  Saxony,  are  covered  with  forests, 
and  are  exceedingly  rich  in  minerals — gold,  silver,  lead, 
iron,  marble,  and  alabaster.  The  highest  peak  is  the  Brock- 
en,  3740  feet  high,  whieh  is  the  birthplace  of  numerous 
superstitions  and  fairy-tales,  mostly  of  a  hideous  and  hu- 
morous turn. 

Hamga'Ti  is  the  name  of  a  German  order  in  the  V.  S., 
establishMt  in  1847,  and  numbering  about  20,000  members. 
The  word,  derived  from  ionic,  a  "forest,"  denoted  with  the 
ancient  Tentons  a  priest.  The  aim  of  thia  order  is  princi- 
pally benevolent  and  social,  though  the  introdnction  to 
the  oonstitntion  also  sets  forth,  as  a  general  purpose,  the 
preservation  and  extension  of  the  German  language  in  the 
U.  S.  The  organisation  comprises  235  subordinate  lodges, 
whieh  in  the  different  States  combine  into  great  State 
lodges,  and  these  again  into  one  national  lodge.    Since 
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1869  the  order  hu  its  own  organ,  called  DtuUcheu  Siek* 
("  Qerman  Oaks  ").  Moat  of  the  lodgea  possega  libraries, 
and  leotures  are  often  given  in  the  lodge-rooms. 

Hamspice*.    See  ABOgpicia. 

Har'vard,  post-v.,  oap.  of  HcHenry  eo.,  lU.,  03  miles 
K.  W.  of  Chicago,  at  the  Junotion  of  the  &reen  Bay,  the 
St.  Paul,  and  the  Kenoaha  and  Rookford  divisioss  of  the 
Chieago  and  North-western  R.  R.  It  has  4  ehurohes,  I 
newspaper,  a  private  bank,  3  hotels,  several  large  mills  and 
sbopi.    Pop.  1120.    A.  H.  Lbland,  Ed.  "  Indepkndkvt." 

Harvard)  to.  and  post-v.  of  Worcester  oo.,  Mass.,  38 
miles  N.  W.  of  Boston.  The  township  is  very  fertile,  and 
is  traversed  by  the  Worcester  and  Nasboa  R.  R.  It  has  3 
eharchca  and  a  public  library,  and  is  the  seat  of  a  flonrisb- 
ing  oommnnity  of  Shakers.    Pop.  1341. 

Harvard,  post-v.  of  Clay  eo.,  Neb.,  on  the  Burlington 
and  Missouri  River  R.  R.,  81  mites  W.  of  Lincoln,  the  State 
capital.  It  has  3  organised  church  societies,  a  lodge  of 
Oood  Templars,  1  of  freemasons,  1  hotel.  It  is  the  centre 
of  a  thriving  agriooltural  community.  Pop.  about  400. 
Wji.  a.  Consill,  Ed.  "Advocatb." 

Harvard  (John),  M.  A.,  the  founder  of  Harvard  Col- 
lego,  was  b.  in  England  about  1808,  probably  in  Middle- 
sex, and  was  educated  at  Emanuel  College,  Cambridge. 
He  came  to  New  England,  and  iu  1637  became  a  freeman 
of  the  Massachusetts  colony.  In  1638  some  land  was  set 
off  for  him  in  Charlestown,  whore  he  performed  the  duties 
of  minister.  In  that  year  he  was  one  of  a  committee  to 
consider  matters  "  tending  towards  a  body  of  laws."  S, 
Sept  14,  1638,  and  left  half  his  eaUU,  or  £779  17«.  2d., 
towards  the  founding  of  a  college,  besides  more  than  300 
volumes  of  books  from  his  library.  Mr.  Everett  delivered 
the  address  at  the  dedication  of  his  monument  at  Charles- 
town  in  1828.     Bat  little  is  known  of  Mr.  Harvard's  life. 

Harvard  Vniveraity.  In  the  year  1636,  less  than 
sixteen  years  after  the  landing  of  tlie  Pilgrims  at  Ply- 
Bonth,  the  general  coart  of  the  colony  of  Massaohnsetts 
Bay  voted  to  give  the  sum  of  "  four  hundred  pounds  to- 
wards a  school  or  college,"  one-half  to  be  paid  the  follow- 
ing year,  and  the  remainder  when  the  work  was  done. 
Preliminary  steps  towards  the  establishment  of  a  college 
at  Newtown  (afterwards  Cambridge)  were  taken  the  follow- 
ing year.  In  1638,  John  Harvard,  a  non-conforming 
clergyman  of  England,  who  had  been  in  the  oolony  about 
one  year,  left  at  bit  death  half  of  his  whole  property  and 
his  entire  library  (aboot  300  volumes)  to  the  instltntlon. 
The  valaa  of  this  beqnest  was  more  than  double  the  sum 
originally  voted  by  the  court,  and  it  was  resolved  to  open 
the  college  at  once,  and  to  give  it  the  name  of  Harvard, 
The  first  class  was  formed  in  the  same  year,  and  gradu- 
ated, nine  in  number,  in  1642.  From  that  date  to  the 
present  there  has  lieon,  with  five  exeeptions — ail  occurring 
daring  the  first  fifty  years  of  the  existence  of  the  collego — 
no  year  without  a  graduating  class.  The  last  triouaial 
catalogue  (1872)  contains  the  names  of  12,175  persons  who 
have  received  degrees  from  tho  university,  nearly  7000  of 
whom  are  still  living.  The  invested  funds  of  the  univer- 
sity amounted  Sept.  1, 1873,  to  over  $2,750,000,  exclusive 
of  the  grounds,  libraries,  and  buildings  oooupied  for  jpur- 
posea  of  instruction,  which,  yielding  no  direct  income,  have 
no  place  in  the  treasarer'a  accounts.  Tho  government  of 
the  college  was  at  first  confided  to  a  board  of  overseers, 
established  and  empowered  by  an  act  of  tho  general  oourt ; 
bat  in  1650  a  charter  was  granted,  by  which  the  oollego 
was  made  a  corporation,  consisting  of  tho  president,  five 
fellows,  and  a  treasurer,  to  be  called  by  the  name  of  "  Pres- 
ident and  Fellows  of  Harvard  College."  This  corporation 
had  the  power  to  fill  vacancies  in  its  numbers  with  the  ap- 

{>roval  of  the  overseers,  and  continues  to  the  present  day 
n  its  original  form  as  the  eorporatton,  aoting  under  tho 
original  charter  as  first  issued  in  1650,  and  with  its  rights 
and  privileges  confirmed  by  a  special  section  in  the  con- 
stitution of  the  commonwealth  of  Mavaohusetta,  ftamed 
in  1780.  The  board  of  overseers  has  also  continued  in 
existenoa  to  the  present  day,  but  not  without  important 
obanges  in  its  constitution  and  modifications  of  its  powers. 
At  the  outset  the  magistrates  of  the  colony  and  certain 
preachers  formed,  ex-offido,  the  board,  and  it  was  not  un- 
til the  year  1810  that  steps  were  taken  to  make  a  part  of 
the  number  eleetive.  The  State  government  retained  a 
more  or  less  direct  control  over  the  oonstitntion  of  this 
board  until  the  year  1865,  when  all  official  connection  be- 
twoen  the  college  and  the  State  was  broken  by  the  passage 
of  a  legislative  act,  according  to  which  vaeaneies  in  ^e 
board  of  overseers  were  to  be  filled  thereafter  by  the  alum- 
ni of  the  college  "voting  on  commencement  day  in  the 
city  of  Cambridge."  By  this  transfer  of  power  to  the  grad- 
uates, the  college  waa  freed  from  any  dependence  upon  po- 
litical bodies,  as  it  had  been  previously  freed  ftom  the  in- 


fluences of  sectarianism.  The  property  of  the  university 
is  held  and  meuiaged  entirely  by  the  corporation,  the  board 
of  overseers  having  ordinarily  no  voice  in  the  investment 
or  other  disposition  of  university  funds ;  but  in  all  matters 
relating  to  statutes  and  regulations,  the  appointment  of 
professors  and  other  instractors,  and  in  general  the  in- 
ternal administration  of  college  affairs,  the  consent  of  the 
overseers  is  neoessary.  Tliat  board  oonsists,  at  present^  of 
the  president  and  treasurer  of  the  university,  tx-offieio,  and 
of  thirty  other  persons  elected  for  terms  of  six  years,  five 
retiring  each  year.  The  teaching  force  of  the  university 
consists  now  of  46  professors,  25  assistant  professors,  23 
tutors  and  instructors,  and  35  other  officers  engaged  in  the 
duties  of  instruction  or  government.  The  number  of  stu- 
dents in  all  the  departments  is  about  1200, 

The  central  department  of  the  university  is  Harvard  Col- 
lege, in  the  restricted  sense  of  the  term.  The  number  of 
undergraduates  has  risen  from  scarcely  400  in  1857  to  over 
700  in  1874.  This  increase  is  very  largely  due  to  the  in- 
troduction of  the  "  elective  system."  It  is  no  longer  re- 
quired that  every  student  pursue  the  tame  coarse  of  study 
and  pass  the  same  examinations  as  the  condition  of  ob- 
taining the  degree  of  bachelor  of  arts.  After  the  freshman 
year,  in  which  the  studies  are  all  prescribed,  the  student  is 
practically  at  liiierty  to  mark  out  his  own  course  of  study. 
There  are  this  year  (1875)  01  elective  courses,  giving  in 
tho  aggregate  232  hours  of  recitation  or  lecture  per  week 
during  the  year,  from  which  the  student  has  to  choose. 
About  one-seventh  part  of  the  instruction  provided  is  all 
that  it  is  possible  for  any  one  college  student  to  pursue  dar- 
ing his  whole  residenoe.  The  elective  courses  are  classified 
under  the  heads  of  ancient  languages,  classics,  modem 
languages,  philosophy,  history,  mathematics,  physics,  chem- 
istry, natural  history,  music,  and  the  fine  arts.  In  these 
groups  tho  courses  are  in  general  eo  arranged  that  there 
shall  be  a  regular  gradation  from  tho  simpler  to  the  more 
difficult,  and  a  student  is  thus  enabled  at  the  end  of  his 
freshman  year  to  lay  oat  a  progressive  course  of  study  for 
the  remaining  three  years.  An  incidental  advantage  of 
the  system  is  that  the  sections  are,  as  a  rule,  much  smaller 
than  in  former  years,  and  each  student  receives  a  larger 
amount  of  personal  instruction  from  the  professor,  especi- 
ally in  the  more  advanced  courses.  The  re(|uisitions  for 
admission  have  been  raised  gradually  as  circumstances 
would  allow,  and  as  rapidly  as  the  preparatory  schools 
could  follow ;  the  result  of  which  lias  been  that  the  average 
ago  of  students  entering  the  college  is  nearly  a  year  greater 
than  it  was  a  few  years  ago. 

Tho  buildings  of  the  college  proper  at  Cambridge  com- 
prise nine  dormitories  (containing  over  400  rooms),  five 
ouildings  for  recitations  and  examinations  or  for  laborato- 
ries and  collections,  the  library,  the  chapel,  and  Memorial 
Hall,  erected  in  1874  by  subscriptions  from  the  alumni. 
The  rooms  are  rented  to  students  at  prices  varying  accord- 
ing to  position  and  desirableness,  a  aufficicntly  large  num- 
ber being  held  at  a  merely  nominal  price  to  satisfy  the 
wants  of  the  poorer  students.  The  collego  has  also  received 
large  gifts  of  money  to  be  applied  in  aiding  poor  but  capa- 
ble students  in  meeting  their  necessary  expenses.  This 
aid  is  given  partly  in  the  form  of  scholarebips,  of  which 
there  have  been  92  established  in  the  college,  with  an  in- 
come of  about  (250  u>ieoe  on  the  average,  and  partly 
through  beneficiary  and  loan  funds.  There  are  daily  de- 
votional services  in  the  chapel  at  which  the  undergraduates 
are  required  to  be  present;  on  Sundays  those  who  do  not 
spend  the  day  with  their  families  must  attend  public  wor- 
ship at  least  once,  but  each  student  may  select  his  own 
place  of  worship  if  ho  he  of  age.  In  1782  the  first  steps 
were  taken  by  the  corporation  towards  the  establiahmcnt 
of  professional  schools  in  connection  with  the  college  by 
the  appointment  of  professors  in  medical  subjects,  but  it 
was  not  till  about  thirty  years  later  that  a  separate  college 
was  built  for  the  medical  department.  The  medical  college 
was  erected  in  Boston  for  the  sake  of  the  advantages  of  the 
hoapitals.  Its  funds  amount  to  $50,000,  and  9  professors, 
5  assistant  professors,  7  instractors,  7  lecturers,  and  I  as- 
sistant demonstrator  are  engaged  in  giving  instruction. 
The  library  of  the  school,  although  not  targe,  is  Talnabte, 
and  the  anatomical  museum  is  recognised  as  the  best  in  the 
country.  In  the  year  1808  a  new  department  of  this  school 
was  established  in  Boston  for  the  purpose  of  giving  instmc- 
tion  in  the  art  of  dentistry,  in  whioh  4  professors  and  6 
other  instructors  are  engaged,  besides  the  teachers  of  the 
medical  school,  whose  instruction  students  of  dentistry  at- 
tend. 

Until  the  year  1812  the  college  government  and  students 
had  united  in  public  worship  irith  the  first  parish  in  Cam- 
bridge, but  in  tliat  year  the  opinion  was  expressed  by  the 
overseers  tliat  religious  instruction  ahould  Iw  given  on  the 
Sabbath  within  the  watts  of  the  university.  The  diseni- 
■ions  thus  begun  led  in  a  few  yean  to  the  founding  of  s 
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theologieal  school.  The  organiiation  of  thii  gohool  hu 
■uffered  many  material  ohangea  during  th«  sixty  yean  of 
its  exittenoe,  but  the  peonliar  featnra  ioiiated  npoD  by  it* 
founders,  "  that  no  assent  to  the  peouliarities  of  any  de- 
nomination of  Christians  shall  be  required  either  of  the 
instrnctora  or  students,"  has  not  been  altered.  The  school 
has  a  valuable  library  of  nearly  16,000  rolumes,  which  is 
kept  in  Divinity  Hall.  Instruction  is  given  in  all  the  sub- 
jects usually  included  in  a  system  of  theological  edncation, 
and  the  full  course  occupies  three  years.  Those  students 
who  complete  the  course  and  sustain  the  required  examina- 
tions receive  the  degree  of  bachelor  of  divinity.  There  are 
now  i  professors  and  a  librarian  attached  to  the  school. 

The  law  school  was  established  in  1817,  bnt  the  number 
of  students  in  law  was  small  until  after  the  reorganisation 
of  the  school  in  1829.  Binoe  that  time  the  law  school  has 
been  one  of  the  most  flonrishing  departments  of  the  nni- 
versity,  and  there  are  now  over  1700  namea  on  the  lift  of 
its  graduates.  The  law  library  in  Dane  Hall  is  one  of  the 
most  complete  and  extensive  in  America,  containing  about 
16,000  volumes.  There  are  now  S  professors,  1  assistant 
professor,  and  a  librarian  in  tha  school. 

The  Lawrence  Soientifio  Sohool  takes  its  name  tnm 
Abbott  Lawrence  of  Boston,  who  in  1847  made  a  gift  of 
$50,000  to  the  corporation,  with  which  to  establish  a  sohool 
"  for  the  parpose  of  teaching  the  praotieal  seienees."  The 
three  professorships  at  first  created  were  those  of  ohamistry, 
engineering,  and  loology  and  geology.  This  last  profes- 
sorship was  bold  by  Louis  Agassis  from  its  foundation  till 
the  time  of  his  death  in  1873.  Connected  with  this  sohool 
is  the  Sohool  of  Mining  and  Praotioal  Qeology,  founded  in 
1886. 

The  Hnsenm  of  Comparative  Zoology,  more  popularly 
known  as  the  Agassis  Museum,  is  not'a  constituent  part  of 
the  university,  although  it  is  direoted  by  a  faculty  appointed 
by  the  corporation.  The  property  of  the  museum  is  held 
by  an  independent  board  of  tmstees.  There  is,  however, 
such  an  intimate  oonneetioB  between  the  museum  and  the 
college  that  a  large  part  of  the  college  instruction  in  natu- 
ral history  is  given  at  the  museum.  The  institution  was 
founded  in  1869,  and  continued  under  the  direction  of  Prof. 
Agassis  until  his  death.  Its  library  now  contains  12,000 
volumes.  The  Botanic  darden  of  the  university  and  the 
Herbarium  afford  faoilities  for  the  study  of  botany  which 
are  unsmpa^sed  in  Ameriea.  Funds  for  a  professorship  of 
natural  history  were  raised  as  early  as  1^06,  and  a  site  for 
the  garden  was  sdeeted  shortly  afterwards.  Nearly  oppo- 
site the  Botanie  Garden  stands  the  Astronomieal  Observa- 
tory, erected  in  1846,  and  equipped  throughout  with  tho 
best  of  instruments. 

The  Bussey  Institution  is  a  school  of  agriculture  and 
horticulture,  established  as  a  department  of  the  university 
•ceording  to  the  terms  of  the  will  of  Benjamin  Bussey, 
who  left,  at  his  death  in  1842,  a  large  bequest  in  money 
and  land  (Bussey  Farm)  for  the  purpose.  The  Peabody 
Museum  of  Ameriean  Archtsology  and  Ethnology  possesses 
a  rapidly  aooumulating  ooliection  of  objeots  illustrating  the 
habits  and  customs  of  the  early  races  inhabiting  this  coun- 
try, but  the  erection  of  a  museum  building  will  be  deferred 
until  the  funds  set  aside  for  that  object  shall  amount  to 
$100,000. 

Besides  the  libiariea  of  the  profession^  schools,  there  is 
the  general  library  for  the  use  of  the  whole  university, 
kept  in  Gore  Hall,  and  containing  150,000  volumes,  exclu- 
sive of  pamphlets  (of  which  there  are  about  100,000)  and 
nnbound  serial  publications.  William  H.  Pbttbe. 

Harrest-Fly.    See  Cicada. 

Barrest  IIIooil«  the  fuU  moon  nearest  the  antnmnal 
equinox.  In  Great  Britain  and  Northern  Enrope,  owing  to 
the  latitude,  the  harvest  moon  rises  for  several  evenings  in 
snocession  near  the  time  of  sunset ;  an  irregularity  which 
is  less  observable  in  the  U.  8.,  on  account  of  our  lower 
latitude.  At  the  equator  no  such  anomaly  is  observable. 
The  southern  hemisphere  has  a  harvest  moon,  in  March. 
The  name  is  given  from  the  fact  that  it  enables  farmers 
to  lengthen  the  day's  work  during  the  haste  of  the  au- 
tumnal ingathering  of  the  crops. 

Har'Tey,  county  of  S.  Central  Kansas.  Area,  408  square 
miles.  It  is  a  good  agricultural  region,  and  is  traversed 
by  the  Atchison  Topeka  and  Santa  F£  B.  R.   Cap.  Newton. 

Harvey,  tp.  of  Meeker  co.,  Minn.    Pop.  364. 

Hanrey  (Sir  .Torn),  E.  C.  B.,  b.  in  1778 ;  entered  the 
British  army  in  1794 ;  served  in  the  wars  against  Napoleon, 
and  in  South  Africa,  India,  and  Canada,  and  was  distin- 
gnished  at  Stony  Creek,  Chrystler's  Farm,  Lundy's  Lane, 
and  Fort  Brie,  whero  be  was  severely  wounded ;  was  aide- 
de-camp  to  Wellington  in  the  Waterloo  campaign;  was 
governor  of  New  Brunswick  1837-41,  of  Newfoundland 
1841-46,  and  of  Nora  Scotia  1846-52.  D.  at  Halifax  Mar. 
22, 1862.    He  attained  the  rank  of  lieutenant-general,  be- 


came a  commander  of  the  Legion  of  Honor,  and  married  a 
daughter  of  Lord  Lake. 

Harvey  (Locis  P.),  b.  at  East  Haddom,  Conn.,  July 
22,  1820 ;  removed  at  the  age  of  eight  with  his  parents  to 
Ohio ;  educated  at  Western  Keserve  College ;  removed  to 
Kenosha,  Wis.,  in  1840,  and  devoted  himself  for  a  time  as 
teaoher,  subsequently  as  editor  of  the  Whig  paper  of  that 
city.  He  was  a  menber  of  the  State  senate  from  1855  to 
1867,  when  he  was  eleoted  secretary  of  state,  and  governor 
Nov.,  1861.  After  battle  of  Shiloh  repaired  to  the  field  with 
supplies  for  relief  of  the  wounded,  and  on  his  return  from 
the  battlefield,  he  was  drowned  at  Savannah,  Tenn.,  Apr. 
19,  1882.  ^ 

Harvey  (Matthew),  LL.D.,  b.  at  Sutton,  N.  H.,  June 
21,  1781 J  graduated  at  Dartmouth  in  1806;  became  a  law- 
yer 1809 ;  was  a  prominent  State  legislator ;  Speaker  of 
the  New  Hampsmre  honse  1818-20;  president  of  Hew 
Hampshire  senate  1824-28 ;  State  eounoillor  1828-30 ;  in 
Congress  1821-2S;  governor  1880-31;  ajustieeof  thell.S. 
district  court  1831-66.    D.  at  Concord  Apr.  7, 1866. 

Harvey  (Willuv),  M.  D.,  b.  at  Folkestone,  Kent,  Apr. 
1, 1578,  was  the  son  of  a  substantial  yeoman,  and  was  edu- 
cated at  Caius  College,  Cambridge,  and  at  Padua,  where  he 
studied  under  Fabricius  and  took  his  doctor's  degree ;  re- 
turned to  England  in  1002;  became  physician  to  Bartholo- 
mew's Hospital,  London ;  Lumlciau  lecturer  on  anatomy 
and  surgery  1C15 ;  was  physician  to  James  I.  and  Charles  I.; 
was  attached  to  the  court  of  the  latter,  followed  his  for- 
tunes in  tho  civil  war,  and  becamo  warden  of  Merton  Col- 
lege, Oxford,  probably  in  1643.  D.Juno  3, 1658.  Harvey's 
great  discovery  of  the  circulation  of  the  blood  seems  to 
have  been  suggested  by  him  in  1010,  announced  in  1619, 
and  published  in  tho  Exereitatio  de  mofu  cordis  et  sanguinU 
(1628).  Other  Erereitationn  on  tho  lubjcct  appeared  in 
1849.    His  later  years  were  occupied  in  observations  upon 

feneration,  upon  which  he  pablished  a  treatise  in  lo51. 
ervetns,  Paolo  Barpi,  Cnsalpinus,  and  perhaps  Fabricius, 
Harvey's  tutor,  would  appear  to  bavo  believed  in  the  cir- 
culation of  tho  blood,  but  Harvey  first  established  tho  truth 
of  the  doctrine. 

Har'veyxbnrg,  post-v.  of  Warren  eo.,  0.,  in  Massio  tp. 
Pop.  388. 

Har'ville,  tp.  of  Winston  eo.,  Ala.    Pop.  365. 

Har'wleh,  town  of  England,  in  tho  oounty  of  Essex, 
at  the  month  of  the  Stour.     Its  harbor  is  safe,  spacious,  - 
fortified,  and  one  of  the  best  on  the  E.  coast  of  England, 
but  its  entrance  is  difficult.    Harwich  has  manufactures 
of  cement  aad  artificial  manure.    Pop.  6107. 

Harwieh,  poet-v.  aad  tp.  of  Barnstable  co.,  Mass.,  on 
the  8.  side  of  Capo  Cod,  about  70  miles  B.  E.  of  Boston.  It 
has  4  miles  of  sea-coast,  bnt  no  good  harbor.  The  Cape 
Cod  R.  R.  passes  through  the  town.  The  fishing  and  coast- 
ing business  is  carried  on  to  some  extent.  It  has  a  national 
bank,  a  newspaper  and  printing  office,  8  churches,  several 
large  halls,  etc.     Pop.  of  tp.  3080. 

JosiAH  Paiice,  Ed.  "  Ixdepeitokkt." 

Har'wlnton,  post-tp.  of  Litchfield  co..  Conn.,  23  miles 
W.  of  Hartford.  It  has  an  insurance  company  and  some 
manufacturing  interests.     Pop.  1044. 

Har'wood,  tp.  of  Champaign  co.,  HI.    Pop.  779. 

Harwood  (Edward),  D.  D.,  b.  in  Lancashire,  Eng- 
land, 1729;  appointed  master  of  Congleton  school  1754; 
became  Unitarian  pastor  at  Bristol  1765;  received  the 
doctor's  degree  from  Edinburgh  1768;  wentto  London  1770 
on  account  of  injurious  but  false  rumors  about  him,  and 
engaged  in  teaching  and  authorship.  D.  there,  verypoor, 
Jan.  14, 1794.  His  principal  works  are  a  Liberal  Jyaiu- 
lation  of  the  A'.  T.  (1797),  which  was  severely  criticised; 
Introduction  to  the  Studg  of  the  N.  T.  (1767-71,  2  vols.); 
View  of  Variota  Editioiu  of  Oretk  and  Latin  Cta—iee 
(1775),  a  learned  and  able  work;  The  If.  T.  CoUaUd  with 
the  molt  approved  MSS.,  toith  Select  Note*  (1776);  Bio- 
graphia  Claeriea  (2d  ed.  1778). 

Has'dmbal,  or  As'dmbal  ("Baal  is  his  help"),  the 
name  of  many  famous  Carthaginians,  among  whom  we  may 
notice — (1)  a  son-in-law  of  Hamilcar  Baroo,  went  to  Spain 
and  there  founded  New  Carthage  (242  a.  c),  and  by  shrewd 
diplomacy  brought  nearly  all  Spain  under  the  rule  of  Car- 
thage; was  murdered  by  a  slave  221  n.  c.  (2)  Son  of 
Hamilcar  Barca  and  brother  of  Hannibal ;  was  defeated 
by  the  Seipios  in  a  great  battle  on  the  Ibems,  216  a.  c. ; 
reduced  the  Numidians  to  quietness,  213  B.  c. ;  defeated 
and  slew  Cn.  Scipio  in  battle,  in  Spain,  212  B.  c. ;  was  de- 
feated by  P.  Scipio  the  Younger  at  Bssoula,  209 ;  invaded 
Italy  through  Qanl,  and  was  defeated  and  slain  on  the 
Metanms  by  Livius  and  Nero,  207  B.  c.  (3)  A  son  of 
Gisco,  who  Bcnred  in  Spain  in  the  second  Punic  war;  was 
totally  defeated  by  Scipio  at  Silpia,  206  B.  c. ;  was  twice 
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defeated  beroro  Carthage  by  Soipio,  204  b.  c,  and  oommittad 
•nioide  b;  poiaon.  (4)  A  general  in  the  last  Panie  war ;  waa 
defeated  by  MasinUsa  and  faroed  to  oapitulate  160  i.  c. ; 
•erred  agaiORt  the  Romana  before  Carthage  148-147 ;  oom- 
manded  against  Soipio  in  the  defence  of  Carthage  (147-146 
B.  c.)i  and  after  the  destraction  of  that  town  lived  a  eaptirc 
in  lUIy. 

Ha'se  (Karl  Arousr),  b.  at  Stainbaeh,  Saxony,  Aag. 
25,  1800;  was  impriaoned  in  1819  for  belonging  to  the 
Buraohensohaft;  was  made  a  private  tutor  in  divinity  at 
Tubingen  1823;  gradaated  at  Leipsio  1828;  became  in 
1828  profinaor  of  philosophy  there;  jirofesaor  of  theology 
at  Jena  1830 ;  baa  long  been  a  prominent  rationalist,  and 
in  1344  beoame  an  editor  of  the  Proteatautiarhe  Kirctun- 
tittmg.  Anthor  of  Etangelinht  Dogmatik  (1825),  Onont 
(3  Tola.,  1826-28),  HtHtena  Hedlvitnu  (1828),  leitn  Jen 
(1828;  in  Engliah  by  J.  F.  Clarke,  1859),  Kirchmgatkieku 
(1834;  English  trans,  by  Blumenthal  and  Wing,  1856), 
A^!«e  Propketm  (1851),  Da*  geittUeh*  Sekampiel  (1858), 
Handbuek  der  Polemik  gegm  die  rHmierk-kalkolitcke 
Kirek*  (1862),  FraitM  ron  Aenri  (1868),  Xatkarina  von 
S!eua  (1862),  Wormter  Lttlkerbuck  (2d  ed.  1868),  IdeaU 
und  IrrtkUmer  (1872),  bnd  many  other  works. 

Hase  (Kabl  Bbxidict),  b.  May  11,  1780,  at  Sula,  in 
Saxony ;  went  in  1801  to  Paris,  was  appointed  1805  to  a 
plaoe  in  the  Royal  Library  in  the  MS.  department ;  in  1816 
professor  of  modern  Greek  and  of  palsaography  in  the 
school  of  Oriental  Languages ;  afterwards  director  of  the 
same;  member  of  the  Academy  of  Insoriptiona  1834;  pro- 
feasor  of  the  Qerman  langnage  and  literature  in  the  Poly- 
tecbnio  1830 ;  profesaor  of  comparative  grammar  at  the 
Sorbonne  1852;  besides  other  nonorable  appointments. 
Contributed  many  valuable  articles  on  philology  to  the 
Journal  dee  Saoante,  Journal  Aaiatiquey  Jierue  Arekiolo- 
ffique,  etc.  £dited  Laurentitu  Lydue  de  Ottentie,  Paris, 
1823;  wrote  an  introduction  (eommciitan'Kf)  to  the  edition 
of  Lj/dii*  de  Magiel.  Bom.  by  Fuss;  edited  Leo  Diaconue 
(in  £j/i.  Script.),  Bonn.,  1828 ;  was  principal  editor  of  the 
new  ediliOD  of  Stephani  Tkeeaunu  LingvK  Grmra,  aided 
by  De  Sinner  and  Fix,  afterwards  by  W.  and  L.  Dindorf, 
who  continaed  the  work  after  his  death.  D.  Mar.  21, 1864. 
(See  GuiONiAUT,  Notice  hietorique  $ur  la  vie  et  lee  travaux 
de  0.  B.  Hate,  Paris,  1867.)  II.  Drislkb. 

Hashish'  [Arabic] ,  a  variety  of  CannaHe  eativa  (hemp), 
is  cultivated  in  districts  K.  of  Calcutta  for  the  prodnetlon 
of  (1)  &Aan;  (Hindostani),  kaekiek  (Arabic), the  dark-green 
stalks  and  green  leaves  used  in  smoking,  or  as  a  oonstit- 
nent  of  a  sweetmeat  (nuy'iin);  (2)  ganja,  the  flowering 
shoots  brought  into  the  London  drng-market  nnder  the 
name  ot  guata;  (3)  ckarat,  or  ehurrue,  the  resin  which  ex- 
ndei  from  the  branches  and  leaves  of  the  plant.  It  has 
bean  shown  that  an  extract  of  the  hemp  grown  in  the 
D.  S.  aharea  the  qualities  of  that  of  India,  but  doubtless 
Id  a  less  degree,  for  the  hemp  of  hot  eountriei  has  more 
of  the  active  resin  (ekurrue)  than  the  hemp  of  temperate 
climates.  Hashish  has  long  l>een  employed  in  medicine  in 
Asia.  Arabs,  Persians,  Indians,  Chinese,  and  South  Afri- 
cans esteem  it  for  its  intoxicating  powers;  but  there  are 
many  people  of  European  race  who  are  scarcely  influenced 
by  it;  and  upon  those  who  are  intoxicated  by  its  use  the 
effects  are  extremely  varied.  This  uncertainty  of  effect 
greatly  limits  its  use  in  medicine.  Upon  some  persons  its 
influencea  as  an  anodyne  and  hypnotic  in  certain  diaeasea 
are  very  happy. 

Has'kell,  county  in  the  K.  W.  of  Texas.  Area,  1275 
square  milea.  It  ia  unorganized,  and  eonsiats  chiefly  of  a 
high,  level  table-land,  reported  to  afford  good  pasturage 
and  abundance  of  game. 

Has'kins,  poat-v.  of  Middletown  tp.,  Wood  co.,  0.  on 
the  Dayton  and  Michigan  R.  R.     Pop.  243. 

Has'lett'8,  tp.  of  Gates  CO.,  N.  C.     Pop.  946. 
Has'lingden,  town  of  England,  in  the  connty  of  Lao- 
caster.     It  is  situated  in  a  mountainous  region  rich  in  coal- 
mines and  stone-quarriea,  and  carries  on  extensive  mann- 
faotures  of  woollen  and  cotton.     Pop.  12,201. 

Has'san,  post-tp.  of  Hennepin  co.,  Minn.  Pop.  551. 
Has'sard  (Johx  R.  G.),  b.  in  New  York  City  in  1836; 
graduated  at  St.  John's  College,  Fordham,  N.  Y.,  in  1855. 
Ilo  assisted  in  preparing  the  N^w  Attierienn  Encyclopedia/ 
was  editor  of  the  Catholic  World  in  18B5,  and  was  engaged 
on  the  Chicago  JlepubUcan  in  1865-66.  Since  1886  he  has 
been  on  the  editorial  staff  of  the  New  York  Tribune,  of 
which,  since  the  death  of  Horace  Qreclcy  in  1872,  he  has 
been  assistant  editor.  He  published  a  Li/e  of  Arrhbithop 
Iliighei  in  1866.  J.  B.  Bishop. 

Has'sRorek  (Frikdrich),  b.  at  Vienna  Oct.  9,  1832; 
served  in  the  student  legion  in  the  revolution  of  1848,  and 
was  twice  wounded;  came  in  1849  to  the  IT.  S.,  and  became 
a  journalist,  lawyer,  and  politician  of  Cincinnati;  was  U.  S. 


minister  to  Ecuador  1861-65,  and  in  the  latter  year  became 
editor  of  the  Cincinnati  Vollablall.  Author  of  Four  Yeart 
among  the  Spanieh  Amcrieana  (1868). 

Haa'sell'B,  tp.  of  Tuscaloosa  oo.,  Ala.     Pop.  355. 

Has'selt,  town  of  Belgium,  the  capital  of  the  provinoe 
of  Limbourg,  on  the  Demer.  It  has  largo  distilleries,  salt- 
refineries,  and  manufactures  of  linen  and  lace.   Fop.  10,448. 

Hass'ler  (Fbrdikard  AransTDs),  M.  D.,  b.  at  Norfolk, 
Ta.,  Mar.  6,  1844;  took  his  medical  degree  at  the  Univer- 
sity of  Pennsylvania  1866;  professor  of  materia  medioa 
in  Lincoln  University.  One  of  the  authors  of  the  Medical 
Segiter  and  Directory  of  the  U.  S.;  has  published  various 
papers  upon  natural  science  and  on  professional  subjects. 

HasBler  (FKRDniAiiD  Ri;doi.pb),  b.  at  Aemeo,  Switxer- 
land,  Oct.  6,  1770 ;  was  brought  to  notice  in  the  U.  S.  by 
Albert  Gallatin  ;  professor  of  mathematics  at  West  Point 
Military  Academy  1807-10 ;  waa  aent  aa  scientific  ambas- 
sador to  Europe,  with  the  salary  of  a  foreign  minister;  waa 
the  flrat  anperintendent  of  the  XJ.  6.  Coaat  Survey,  which 
he  eondncted  1816-18  and  1832-43  (for  an  aceonnt  of  his 
work  in  this  great  enterpriac,  sec  art.  Coast  Scrtet)  ;  was 
for  years  ohief  of  the  bureau  of  weights  and  measures.  D. 
at  Philadelphia  Nov.  20,  1843.  Author  of  textbooks  on 
mathematics;  of  a  SgeUm  of  (i«  Vnireree,  in  2  vols.;  and 
of  many  valuable  scientific  reports,  including  Repori  to  the 
V.  S.  SenaU  on  Weigkf  and  Meaeuree  (1832),  and  another 
to  the  secretary  of  the  treasury  on  the  same  subjeot  (1842). 

Hasaler  Expedition.  The  U.  S.  Coast  Surrey  hav- 
ing found  it  necessary  to  provide  a  new  steamer  for  hydro- 
graphic  purposes  on  the  Pacific  coast,  the  Hnasler  (so  named 
from  the  first  superintendent  of  tho  Coast  Survey)  waa  bnilC 
iu  Philadelphia,  and  sent  out  by  way  of  the  Strait!  of  Mn- 

fellan.  To  render  the  voyage  profitable  to  science^  Prof. 
eiree,  the  superintendent,  offered  to  Prof.  Agassis  the 
privilege  of  making  the  Toyago  in  her  with  a  limited 
number  of  assistants,  which  he  gladly  aoccpted.  The 
steamer,  an  Iron  screw  vessel  of  about  350  tons,  was  placed 
under  the  orders  of  Com.  P.  C.  Johnson,  V.  8.  N.  Ur. 
L.  F.  Pourtalis  of  tho  Coast  Survey  was  assigned  to  take 
charge  of  the  dredging  operations.  The  rest  of  the  scien- 
tific corps  consisted  of  Dr.  F.  Stcindachner  of  Vienna,  ioh- 
thyologist;  Dr.  Th.  Hill  of  Cambridge,  as  botanist  and 
photographer ;  Dr.  White  of  Philadelphia,  as  ehemist  and 
photographer ;  Mr.  J.  H.  Blake  of  Cambridge,  as  draoghts- 
man  and  colleotor.  Mrs.  Agassis  accompanied  her  husband, 
as  usual,  in  his  travels.  The  ateamer  sailed  from  Boston 
Deo.  4,  1871,  after  considerable  delay,  whioh  somewhat 
enrtailed  tbe  time  whioh  would  otherwise  have  been  de- 
voted to  deep-sea  dredging  in  tho  Atlantic.  Therefore, 
only  surface  observations  were  made  on  the  passage  to  St. 
Thomas.  The  next  stopping-place  was  Barbadoea,  where 
very  rieh  dredgings  were  made  in  100  to  120  fathoms.  The 
rongh  sea  canaed  by  the  trade-winds  prevented  any  work 
being  done  from  that  port  to  Pemambnco,  but  along  the 
eoaat  of  Braiil  the  dredge  was  used  with  success  whenever 
the  weather  permitted.  Rio  Janeiro  was  reached  Jan.  23, 
1872,  where  three  weeks  were  spent  for  various  repun  to 
the  vessel.  Montevideo  was  next  visited  for  coaling,  bnt 
the  ship  was  placed  nnder  quarantine;  only  a  short  visit 
to  the  mount  was  allowed,  where  Prof.  Agassii  found  no- 
mistakable  proofs  of  glacial  action.  The  next  halting- 
place  was  Ban  Matias  Bay,  Patagonia,  where  the  bluSk 
showed  fine  sections  of  tho  strata  underlying  the  Patago- 
nian  plains.  In  th^  Straits  of  Magellan  stoppages  were 
made  every  night,  and  occasionally  a  day  or  two  spent  in 
interesting  localities.  Thus,  at  Posaesiuon  Bay  an  excur- 
sion inland  was  made  by  some  members  of  tho  party  as  far 
as  Mount  Aymon,  whioh  was  found  to  bo  an  extinct  volcano, 
and  the  easternmost  of  a  chain  of  similar  ones  extending 
in  a  westerly  direction.  £Iiiat)cth  and  Magdalen  islands, 
great  breeding-places  of  birds;  Sandy  Point,  a  Chilian 
penal  settlement,  with  a  promising  coal-mine;  Glacier  Bay, 
with  a  very  inlerestiug  glacier  reaching  nearly  to  the  sea- 
level;  and  Sholl  Bay,  were  other  stopping-places,  where 
abundant  collections  were  mado  and  interesting  observa- 
tions on  the  former  and  present  state  of  the  glaciers  re- 
oorded  by  Prof.  Agassis.  The  channels  of  internal  naviga- 
tion were  followed  through  Smyth's  Channel  to  the  Gulf 
of  Penas.  On  the  coast  of  Chili,  Ssn  Carlos,  Lota,  and 
Taloahuano  were  visited.  Tho  steamer  went  from  the  latter 
place  to  Juan  Fernandez,  while  Prof.  Agassis  went  by  land 
to  Valparaiso.  Some  deep  soundings  were  taken  in  the 
neighborhood  of  that  island,  but  the  drcdging-rope  having 
been  injured  by  dampness  in  the  hold,  failed  to  giro  the  re- 
sults which  were  expected  from  it.  Valparaiso,  Caldera, 
Pisco,  Callao,  Pnyta,  and  the  GaUpagos  Islands  were  next 
visited,  and  finally  San  Francisco  was  reached  in  Aug.,  1872, 
after  touching  at  Panama,  Acapuloo,  Magdalena  Bay,  and 
San  Diogo.  Some  of  the  zoological  results  of  the  expedi- 
tion have  been  published  by  Messrs.  A.  Agassis,  Lyman,  and 
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Poartalia,  but  the  dekth  of  Prof.  Agsuii  hu  provenled  the 
pnblioation  of  his  numerous  observations,  ezeept  in  the 
preliminary  form  of  letters  to  Prof.  Peiree. 

L.  T.  PocRTALis. 

Hass'loch,  toirn  of  Rhenish  Bavaria,  which  carries 
on  eonsiderable  ooal-mining  and  trade  in  grain.    Pop.  5090. 

Has'tings,  town  of  England,  in  the  county  of  Snsaex, 
on  the  English  Channel.  Here  William  the  Conqaeror 
landed,  and  the  decisive  battle  was  fought  in  1066  in  the 
vicinity.  The  excellent  harbor  was  ruined  in  the  time  of 
Elisabeth  by  a  storm,  and  Hastings  is  now  best  known  as  an 
elegant  and  mnch-frequented  batning-plaoe.     Pop.  2tt,28V. 

Hastings^  county  of  Ontario,  Canada,  extending  N.  by 
W.  from  the  Bay  of  Quiut<^,  Lake  Ontario.  It  contains 
many  lakes  and  streams,  and  much  fertile  land.  It  has  3 
ridings.     Cap.  Belleville.     Pop.  48,364. 

Hastings,  post-v.  of  Peterborough  and  Northumber- 
land 003.,  Ontario,  Canada,  on  the  river  Trent,  has  a  good 
water-power,  and  cotton,  woollep,  and  flour  mills. 

Hastings,  city  and  tp.,  cap.  of  Barry  oo.,  Mich.,  on  the 
Thomapplo  River,  30  miles  from  its  jnnotion  with  Orand 
River,  and  32  miles  S.  E.  of  Grand  Rapids.  It  has  a  na- 
tional bank,  a  union  school-house  that  cost  $50,000, 2  news- 
papers, i  oborohes,  33  stores,  2  hotels,  2  large  flouring-mills, 
a  large  foundry,  2  sash,  blind,  and  door  manuiiutoriet,  3 
saw-mills,  and  several  smaller  manufaotaring  establish- 
ments.    Pop.  of  city,  1793 ;  of  tp.  2910. 

Quo.  M.  Dbwet,  Ed.  "  Rkpdblicau  BAnrER." 

Hastings,  city,  cap.  of  Dakota  co.,  Minn.,  on  the  W. 
bank  of  the  Mississippi  River,  opposite  the  mouth  of  Bt. 
Croix  Lake,  20  miles  below  St.  Paul.  It  is  on  the  Mil- 
waukee and  SL  Paul  R.  R.,  river  division,  and  the  Hast- 
ings and  Dakota  R.  R,  It  is  noted  as  a  wheat  and  lam- 
ber  market,  having  4  large  flouring-mills,  3  saw-mills,  9 
grain-elevators,  carriage-shops,  famiture-faotories,  foun- 
dry, maohine-shop,  9  churches,  2  national  and  1  prirato 
bonk,  2  weekly  newspapers,  12  hotels,  a  public  library,  an 
academy  for  ladies,  and  a  well-conducted  public  school. 
Pop.  3458.        Irvinq  Todd,  Ed.  "  HAsnxas  Qazbttc." 

Hastings,  city  of  Adams  co.,  Neb.,  on  the  Burlington 
and  Missouri  River  R.  R.  and  the  St.  Joseph  and  Denver 
City  R.  R.  It  is  incorporated  as  a  city  of  the  second  class. 
The  region  about  Hastings  is  well  adapted  to  agriculture. 
Pop.  about  700.     It  has  I  weekly  newspaper. 

A.  L.  WioTos,  Ed.  "  Jocbnal." 

Hastings,  tp.  and  poat-v.  of  Oswego  eo.,  N.  Y.,  on  the 
Syraensa  Northern  R.  R.,  24  miles  N.  of  Syracuse.  The 
township  is  also  traversed  by  the  New  York  and  Oswego 
Midland  R.  R.,  and  contains  5  churches  and  several  vil- 
lages.    Pop.  3068. 

Hastings  (Tboxas),  Mus.  Dr.,  b.  in  Washington, 
Conn.,  in  1784  j  removed  to  Clinton,  N.  T.,  with  his  father 
when  twelve  years  of  age ;  was  editor  of  a  religious  Jour- 
nal of  ITtica,  N.  T.,  1824-32;  became  a  mosical  instmetor 
and  composer  of  sacred  musie  in  New  York  City.  Autltor 
of  Spiritual  Songi  (1832),  Chrutia»  Ptatmil  (1834),  of 
several  rolnmes  of  poems,  hymns,  etc.,  and  compiler  of 
many  oolleetions  of  ohnroh  music.  Many  of  his  composi- 
tions are  widely  known,  and  have  attained  enduring  pop- 
ularity. 

Hastings  (Warrbs),  LL.D.,  b.  at  Dayleaford,  Wor- 
cestershire, Dec.  6,  1732;  was  educated  at  Westminster, 
and  went  to  Bengal  in  1750 ;  was  taken  prisoner  by  Snra- 
jah  Dowlah  17.'>fl;  served  under  Clive  1757;  was  resident 
at  the  court  of  Meor  Jaffier  1757-61 ;  became  a  member  of 
the  council  at  Calcutta  1761 ;  returned  to  England  in  1704, 
and  expended  the  considerable  fortune  he  had  acquired  for 
the  relief  of  his  poor  relatives ;  returned  in  1769  to  India, 
where  he  had  hitnerto  been  a  general  fhvorite,  bnt  more  re- 
markable for  industry  and  studious  habits  than  for  ability ; 
was  second  in  the  Madras  council  1709;  beeame  presidant 
of  the  supreme  council  of  Bengal  1772 ;  assisted  tne  nabob 
of  Oude  against  the  Rohillas  1773-74 ;  was  the  flnt  gor- 
cmor-general  of  India  1774-85 ;  quarrelled  with  the  eoun- 
oillors  1774 ;  procured  the  execution  of  his  enemy  Nnn- 
eomar  1776,  in  which  year  the  government  attempted  un- 
snecessfully  to  displace  him ;  received  notice  in  1778  that 
his  resignation  was  itocepted,  bnt  disavowed  the  resigna- 
tion and  refused  to  give  up  the  oflloe ;  married  as  his  second 
wife  the  divorced  baroness  ImhoCT  1778,  to  whom  he  had 
for  nine  years  been  avowedly  attached ;  sent  an  expedition 
against  the  French  in  1778;  fbnght  a  duel  with  Philip 
Francis  1780 ;  accepted  bribes  from  the  rajah  of  Benares 
1780;  made  Sir  Elijah  Impey  judge  of  the  court  of  ap- 
peal 1781 ;  eompelled  the  Madras  government  to  give  np 
the  revenues  of  the  Camatio  to  the  nabob  1783,  in  disobe- 
dience of  the  orders  of  the  directors  ;  made  the  conquest 
of  Benares  1784,  and  concluded  the  treaty  of  Chnnar ;  re- 
signed and  went  to  England  1785.    Articles  of  impeach- 


ment for  high  crimes  and  misdemeanors  were  presented  by 
Bnrke  against  Mr.  Hastings  in  Peb.,  1786.  In  his  famous 
trial,  which  began  Feb.  13,  1788,  and  ended  Apr.  23,  1705, 
the  ability  and  eloquence  of  Bnrke,  Sheridan,  and  Fox 
failed  to  convict  him,  it  having  been  conclusively  shown 
that  India  had  improved  greatly  under  his  rule,  and  that 
Hastings  was  extremely  popular  with  the  natives  and  with 
the  majority  of  the  Europeans  of  his  government.  Hast- 
ings' faults  were  those  of  the  English  system  in  India. 
Personally,  he  was  a  kindly  man,  who  made  warm  friends 
everywhere.  As  a  ruler  he  was  one  of  the  ablest  India 
ever  had ;  but  being  a  man  of  positive  character,  he  conld 
not  fail  to  make  enemies ;  and  there  is  no  doubt  that  his 
quarrel  with  Francis  in  India  made  the  latter  his  bitter  op- 
ponent. Hastings  expended  his  fortune  in  defending  him- 
self in  the  great  trial,  and  was  afterwards  supported  by  a 
large  yearly  allowance  from  the  East  India  Company.  D. 
at  Dayleaford  Aug.  22,  1818. 

Hastings-npon>Hodson,  post-v.  of  Greenbarg  tp., 
Westchester  cc,  N.  Y.,  on  the  Hudson  River  and  the  Hud- 
son River  R.  R.,  19  miles  N.  of  New  York.  It -has  a 
sugar-refinery  and  other  manufactures. 

Hat.    Bee  Hat-Makihq,  by  C.  O.  Lilaxd. 

Hat'boro',  post-v.  of  Montgomery  co..  Pa.,  15  miles 
N.  E.  of  Philadelphia,  on  the  North  Pennsylvania  R.  R. 
It  has  8  educational  institutions,  a  public  library  of  9000 
vols,  founded  1755,  2  churches,  1  bank,  2  hotels,  10  grist- 
mills, and  I  newspaper. 

Db.  W.  T.  Robiksoii,  Bb.  "  Public  Spirit." 

Hatch  (Edward),  b.  in  Maine;  removed  to  Iowa, and 
became  captain  2d  Iowa  Cavalry  Sept.,  1861,  rising  to 
be  colonel  of  the  regiment  June,  1862,  and  in  command  at 
New  Madrid,  Island  No.  10,  and  Corinth;  commanded  a 
brigade  at  luka,  and  sabsequontly  a  division  of  cavalry  in 
Army  of  the  Tennessee.  Appointed  brigadier-general  of 
volunteers  May  30, 1864,  and  commanded  a  cavalry  divis- 
ion at  the  battles  of  Franklin  and  Nashville  and  the  sub- 
sequent pursuit  of  Hood's  army.  Brevet  brigadier  and 
major-general  for  the  last  two  battles.  In  July,  1866,  was 
appointed  colonel  of  the  9th  U.  S.  Cavalry,  which  com- 
mand he  stiU  holds  (1875). 

Hatcli  (Horacb),  M.  D.,  b.  at  Trowbridge,  Tt,  1788 ; 
graduated  at  Dartmouth  College  1815;  practised  medicine 
at  Norwich,  Vt.,  until  1837,  and  for  twenty  years  there- 
after practised  at  Burlington,  Vt. ;  was  employed  in  the 
U.  8.  treasury  department,  Washington,  D.  C,  1861-65, 
and  then  removed  to  New  York;  was  distinguished  for  be- 
nevolent and  generous  disposition,  and  occupied  a  high 
place  as  a  practitioner.     D.  in  New  York  Oct.  28, 1873. 

Hatch  (John  P.),  b.  in  New  York  in  1822 ;  graduated 
fVom  the  U.  S.  Military  Academy,  and  appointed  brevet  seo- 
ond  lieutenant  of  infantry  July  1, 1845,  rising  through  suo- 
cessive  grades  to  be  lieutenant-colonel  of  cavalry,  1873; 
in  the  Mexican  war  he  took  part  in  various  engagements 
tnm  Palo  Alto  to  the  final  capture  of  the  city  of  Mexico, 
and  brevetted  first  lieutenant  and  captain  for  gallantry  in 
battle;  subsequently  in  garrison  and  on  frontier  duty;  en- 
gaged on  frequent  expeditions  against  hostile  Indians  up 
to  1861.  In  the  civil  war  he  was  appointed  brigadier-gen- 
eral of  volunteers  Sept.,  1861,  and  commanded  a  cavalry 
brigade  in  the  Shenandoah  Valley  and  Northern  Virginia; 
engaged  at  second  battle  of  Bull  Run  and  Chantilly ;  at  the 
battle  of  South  Mountain  Sept.  14,  1862,  commanded  a 
division  and  was  severely  wounded;  subsequently  com- 
manded various  districts  in  the  Sonth;  brevetted  from 
major  to  m^jor-general  for  gallant  services;  at  present 
(1876)  serving  with  his  regiment  (4th  cavalry)  on  the  S.  W. 
{h>ntier.  d-  C.  Sivhons. 

Hatch'le  River  rises  in  the  N.  E.  of  Mississippi,  flows 
N.  into  Tennessee,  and  then  W.  N.  W.  to  the  Mississippi 
River.  Its  mouth  is  25  miles  N.  of  Memphis.  Small  steam- 
boats can  run  for  half  the  year  as  far  up  as  Bolivar,  Tenn., 
150  miles  from  its  month.  Its  valley  u  very  fertile.  Its 
lower  portion  is  often  called  the  Big  Batckie. 

Hatch'ing,  the  development  of  the  young  of  an  ovip- 
arous animal  from  the  egg.  In  a  narrower  sense  the  term 
is  applied  to  this  development  as  a  result  of  the  process  of 
incubation,  or  the  sitting  of  the  mother-bird  upon  her  eggs. 
A  few  fishes  and  reptiles  perform  a  kind  of  incubation,  bnt 
they  probably  do  this  only  to  guard  their  eggs.  A  few 
birds,  like  the  ostrleh,  leave  the  eggs  in  the  hot  sand  during 
the  heat  of  the  day,  the  heat  of  the  mother's  body  not  being 
necessary.  Other  birds,  like  the  Megapodides,  place  their 
eggs  in  heaps  of  rotting  organic  matter,  the  heat  of  which 
hatches  out  the  young.  In  Egypt  and  China  millions  of 
eggs  are  hatched  by  artificial  heat,  and  a  machine  called 
Socalbobioh  (which  see)  has  been  employed  for  the  same 
purpose. 

Hateh'ment,  or  Atchievement,  a  funeral  tablet  set- 
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ting  forth  the  armi,  and  •ometimu  th«  deasuit,  of  a  d«- 
oeamd  panon.  The  eongtraotion  of  the  hatchment  is  Imiod 
npon  niae  heraldie  rules,  by  a  linowledge  of  which  the  ol>- 
serrer  ean  tell  whether  the  deeeaied  wa«  male  or  female ; 
married,  lingle,  or  widowed ;  what  waa  hii  or  her  rank ; 
whether  hain  mrTire ;  if  a  wife,  whether  ahe  were  an  heir- 
eai  or  not,  ete.  In  different  eoantriea  there  are  rarying 
mlea  for  the  deooration  of  hatehmenta,  erery  oiraumatanoe 
of  whioh  ii  aignifloant  of  aome  fact  with  regard  to  the  de- 
ceased. It  ia  Tory  eommonly  plaeed  upon  the  house-front 
for  a  season.  (See  Hbkaldht,  by  Rev.  B.  R.  Bktts,  A.  M.) 

Hat'fleld,  tp.  and  post-T.  of  Hampshire  eo.,  Haas.,  on 
the  W.  Iwnk  of  the  Connectiout  River,  and  on  the  Con- 
neotiout  River  R.  R.,  5  miles  N.  of  Nortliampton.  Hatfield 
village  ia  one  of  the  moat  thriving  and  beautifnl  plaeea  in 
the  State.  The  greater  part  of  the  aoil  is  very  fertile,  pro- 
daoing  fine  tobacco,  broom-oom,  grain,  and  hay,  Hatfield 
has  considerable  manufactnrea  of  lumber,  etc.,  and  ia  the 
aeat  of  an  academy.  It  was  during  colonial  times  mnch 
exposed  to  Indian  attaclcs,  and  apirited  fights  occurred  here 
Hay  SO  and  Oct.  10,  1675.  On  Sept.  It,  1677,  the  Indians 
made  a  bloody  aasanlt  npon  the  settlement.     Pop.  I5V4, 

Hatfleld)  tp.  of  Montgomery  co..  Pa. .  Pop.  1S12. 

Hatfield  (Chuteb  tt.),  V.  B.  N.,  b.  Fob.  21,  1837,  in 
Massachusetts;  graduated  at  the  Naval  Academy  in  1856; 
became  a  master  in  1858,  a  Ueotenant  in  1860,  a  lientenant- 
oommanderin  1862,  a  commander  in  1870;  served  as  ex- 
ecutive officer  of  the  Owasco,  one  of  the  vessels  of  Porter's 
mortar  flotilla,  during  the  bomliardment  of  Torta  Jackaon 
and  SL  Philip  in  Apr.,  1862,  and  is  thus  spoken  of  in  the 
report  of  his  commanding  officer:  "Lieut.  Cheater  Hatfleld, 
in  action,  and  in  the  very  heavy  duties  which  have  devolved 
upon  him  for  weeks  past,  haa  proved  himself  a  brave  and 
capable  offloer."  FozHALL  A.  Paubr. 

Hatfield  (Edwix  Vkavcu),  D.O.,  b.  in  Eliiabethtown, 
N.  J.,  Jan.  S,  1807;  graduated  at  Middlebnry  College,  Yt., 
in  I83> ;  spent  two  yean  ( 1829-31)  In  Andover  Theological 
Seminary ;  was  ordained  by  the  third  Presbytery  of  N»w 
York  May  14, 1832 ;  was  pastor  of  the  Second  Presbyterian 
church  of  St  Louis,  Mo.,  1832—^5 ;  of  the  Seventh  Presby- 
terian eharch  of  New  York  City  1835-56 ;  and  of  the  North 
Presbyterian  church  1856-63,  when  ho  was  compelled  by 
loss  of  health  to  give  np  the  pastoral  work.  AP^cr  resting 
a  year  he  became  special  agent  of  the  Union  Theological 
Seminary  in  New  York  1864-6C,  and  again  1870-73,  rais- 
ing a  large  sum  of  money  for  its  endowment.  Since  1846 
he  has  bMO  atated  olerk  of  the  Oeneral  Assembly.  In  1850 
he  received  the  degree  of  D.D.  from  Marietta  College,  0. 
While  pastor  of  the  Seventh  church  in  New  Y'ork  1556 
persons  were  admitted  to  the  followsbip  of  the  church  on 
profession  of  their  faith.  Dr.  Hatfield  has  also  done  a 
large  amonnt  of  literary  work.  He  has  published  Unicer- 
talim  «  it  It  (1841),  Mtmoir  of  Eliku  W.  Baldwin,  D.D. 
(184S),  St.  Helena  and  the  Cape  of  Good  Hope  (1852),  The 
Hietory  of  Blimxbeth,  N.  J.  (1888),  The  Church  Hymn-Book, 
ttith  nuM*  (1872),  The  Chapel  Hymn-Book  (1873).  He 
also  edited  The  New  York  Obierver  Year- Book  for  1871, 
1872,  and  187S.  R.  D.  Hitchcock. 

Hat-making.  The  hats  in  general  use  at  the  present 
day  among  all  ci  viliied  people  are  of  two  kinds  only — those 
made  entirely  otfelt,  and  the  go-called  covered  bats,  of  silk 
or  cotton,  which  are  coated  with  a  long  nap  or  pinsh  re- 
aembling  the  txu  which  It  wag  originally  intended  to  im- 
itate. Felt,  which  was  known  to  the  Romans,  is  formed  on 
the  principle  that  hain  of  any  kind  when  sulijcctedto  con- 
stant motion  and  pressure  have  a  tendency  to  closely  fasten 
together  until  a  compact  mass  is  formed.  This  is  du4  to 
the  fact  that  every  hair,  although  it  may  appear  smooth 
nnder  the  strongest  micrnseopo,  is  made  up  of  lamcllie  or 
extremely  fine  plates  or  scales.  If  a  hair  of  any  kind  be 
taken  between  the  thumb  and  finger,  and  the  two  are  gently 
pressed  and  rubbed  together,  the  larger  or  root-end  of  the 
nair  will  always  work  away,  until  it  escapes,  owing  to  the 
gradually  diminishing  size  of  the  protecting  lamelln.  If 
two  or  more  hairs  of  a  single  kind  are  worked  or  beaten  to- 
gether, the  iamellsB  will  of  course,  acting  like  barbs,  cause 
them  to  adhere  closely.  St.  Clement,  whose  day  oocnra  on 
the  23d  of  November,  ia  the  patron  saint  of  hat-makers, 
because  it  is  narrated  that  he  accidentally  discovered  felt. 
Having  gone  on  a  pilgrimage,  he  put  some  wool  between  the 
soles  of  his  feet  and  his  sandals,  to  make  his  .lonmey  easier. 
The  wool  in  time  was  converted  into  felt.  Pelt  was  really 
known  long  before  it  was  rediseovered  by  St.  Clement,  but 
the  legend  illustrates  the  simple  manner  in  which  this  ma- 
terial may  be  made ;  as  it  indeed  is,  even  by  cows  when 
they  swallow  their  own  hair  licked  tima  their  bodies,  form- 
ing the  well-known  mgntpvpHa,  or  felt  balls,  so  often  found 
in  their  stomaehs.  Oirdinary  felt  hats  are  made  either  of 
wool  or  wool  and  hair,  thickened  with  size.  A  better  qual- 
ity are  the  so-oalled  plated  hats  (or^{a(e«),  which  are  cov- 


ered with  a  coating  of  finer  material ;  and  soperior  to  these 
an  the  ekori  neipe,  in  whioh  different  quaiitie*  of  far>— e.  g. 
of  rabbit*  or  haree,  muskrat,  and  nutria— are  mind  in  the 
wooL  This  kind  of  hat  is  invariably  waterproof  and  stiff- 
ened. The  old-fashioned  apparatus  for  making  felt  hats 
by  hand  embraoed  tlie  bote,  a  stick  formerly  of  ash,  bat 
sometimes  of  other  wood,  with  a  very  strong  catgut  oord ; 
a  hurdle,  or  a  flat  surfaee  of  wood  or  a  table  with  three  en- 
closed sides  to  keep  in  the  light  material ;  a  baikrt,  of  straight 
wicker  rods  from  20  to  25  inches  in  length ;  and  the  baiter^, 
which  consists  of  a  kettle  and  the  plank,  half  of  lead  and 
half  of  mahogany.  The  different  kinds  of  fur  and  wool  being 
combined,  the  first  step  by  this  process  is  to  intimately 
mix  them ;  and  this  ia  effected  by  bowing,  or  by  eanring 
the  bowatring  "  to  atrike  and  play  npon  the  fur,  so  as  to 
foatter  the  fibres  in  all  directions,"  while  the  dust  and 
lumps  in  the  fur  fall  through  the  gride,  or  holes  between 
the  woodwork  or  wires  of  the  hurdle.  The  objeet  of  the 
workman  now  is  to  mould  this  material  or  felt  as  if  it  were 
putty,  flrst  into  one  pieee  which  is  to  make  half  a  cap,  then 
make  another,  and  unite  the  two.  The  fur,  driven  about 
by  the  bowstring,  forms  a  lamp,  enough  for  one  side  or  half 
of  the  hat.  This  is  shaped  partly  by  the  bow  and  partly 
with  the  baeket,  by  a  process  called  gathering,  into  a  ooni- 
«al  form  called  a  bat.  With  the  aid  of  a  piae*  of  leather 
■idled  a  kevdeming  ekin  and  a  wet  cloUh  this  is  worked  more 
and  more  into  fell.  Another  eonieally-shaped  pieoe,  pre- 
cisely similar,  is  now  prepared.  These  are  made  into 
shape  by  folding  and  joining  the  edges  over  a  stiff  piece 
of  triangular  or  conieally-folded  paper,  which  serves  as  a 
guide.  The  flrst  bat  is  l^d  upon  a  seeond,  so  that  the 
Joining  of  the  one  rests  npon  the  other,  and  the  two  by  a 
prooess  of  wetting  and  manipulation  are  worked  into  one 
Detween  folds  of  linen  eloth.  After  being  folded  it  is  taken 
to  the  batten/,  where  it  is  immersed  in  a  liquor  of  salphnrie 
acid  diluted  with  water,  and  worked  with  a  roller  or  with 
the  hands  during  four  hours.  If  thin  plaoes  are  detected 
in  the  body  of  Uie  hat,  they  are  supplied  with  fresh  felt, 
while  lumps  arc  picked  out.    If  beaver  is  used,  it  is  ap- 

filied  at  the  end,  and  in  this  ease  beer  ia  added  to  the 
iquor.  With  this  the  hat  ig  again  brushed  and  worked 
with  a  roller  till  it  is  firm  and  no  longer  sticky.  When  dry 
a  waterproofing  varnish  is  applied,  more  to  the  inside  than 
the  outer  surface,  while  the  orim  is  specially  thickened.  If 
the  hat  is  to  be  covered  or  napped,  a  coat  of  beaver  or  other 
fur  is  laid  upon  it,  and  patt<Ai  on  with  a  brush ;  moistened 
with  the  hot  liquor  nntU  it  gets  incorporated,  the  etu  ends 
of  the  hairs  towards  their  roots  being  those  wUeh  spon- 
taneously fasten  themselves  into  the  felt.  These  ends  are 
firmly  worked  in  by  wetting  the  hat  with  the  liquor  and 
sqneesing  It  in  a  haireloth.  Nappuig,  it  (honld  be  observed, 
depends  entirely  upon  the  curious  tendency  of  the  cw<  ends, 
and  not  the  pointt  of  hisrs,  to  root  themselves  into  the  felt. 
This  working  the  beaver  in  is  called  rolling  off  and  njfing, 
or  roughing.  A  brim  is  prepared  and  napped  by  the  same 
prooess,  and  nnited  to  the  whole.  In  this  rough  shape  the 
hat  is  called  a  Jkood  (Ger.  Hti»-4.e.  •■hat").  Itianeweat 
to  the  proper  sise,  and  the  orown  is  sliaped  by  rewettiag 
and  working  on  a  bloek,  tb*  brim  being  for  the  present  ne- 
glected. Oreat  care  is  taken  to  reduce  the  conical  top  to  a 
flat  sufaoe.  A  emit  or  fix  dosen  hats  are  now  put,  on 
btocke,  into  the  dye-kettle,  which  contains  a  mixture  of 
oopperas  and  verdigris.  They  are  alternately  steeped  in 
this  and  dried,  and  then  washed  elean.  The  nap  ia  now 
raised,  or  caused  to  rise,  by  being  carefully  oombed  with  a 
card,  and  further  improved  with  pumiee-stone  and  soft  rub- 
bing. The  hat  receives  its  final  toape  by  being  steamed  and 
pressed  on  a  block  or  mould  with  hot  irons.  By  means  of 
a  knife  fixed  in  a  gauge  which  presses  against  the  orown 
the  brim  is  oat  so  as  to  eorrespond  to  the  latter.  The  brim, 
in  order  to  tun  it,  is  out  through  the  stiff  part,  leaving  the 
outer  fur  mntoaehed.  Many  variations  are  made  both  as 
nguii  materials  and  manipulation,  espeoially  for  silk 
hatt,  but  the  processes  here  described,  although  they  have 
been  generally  superseded,  especially  in  America,  by  ma- 
chinery, set  forth  the  principles  of  hat-making  as  usually 
piaotised  till  within  a  few  years.  At  present  the  hat-maker 
generally  obtains  the  bodies  of  the  hats  of  some  large  manu- 
feAturer,  and  thapea  and  finishes  them  to  suit  his  customers. 
By  machinery  the  processes  of  mixing  and  cleaning  the 
fur  is  eSbcted  with  much  greater  rapidity  thaa  by  the  old 
method.  The  tar,  being  passed  into  a  picking  machine,  is 
tossed  and  separated  on  revolving  teeth,  which,  acting  with 
great  rapidity,  oaose  a  current  of  air  whioh  aids  in  agitat- 
ing the  material.  It  is  then  carried  on  ao  endless  batnd  to 
another  similar  machine,  where  it  undergoes  the  same  pro- 
oess, and  is  now  considered  as  mused,  the  different  kinds  of 
for,  wool,  or  cotton  being  thoroughly  amalgamated.  Lnmps, 
long  hairs,  and  other  extraneous  matters  an,  however,  still 
to  be  removed,  and  this  is  effeeted  by  the  process  of  blott- 
ing.   Being  passed  upon  rollers,  it  is  now  conveyed  to  a 
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«7Undriaal  pioker  whioh  reTolres  with  inendible  npidity, 
nUining  only  the  iln«at  hain  and  njeoting  all  impuritia* 
and  aoaiM  matter.  Thii  prueen  is  repeated  until  the  fur 
is  perfectly  cleaned  and  reduced  to  a  proper  fineaen.  The 
felt  from  which  the  body  is  to  be  shaped  is  sow  formed 
by  a  very  Bimple  and  ingaaioos  prooess.  A  cone  of  thin 
plate  copper,  perforated  with  so  many  holes  that  it  rssem- 
blu  wire  ganie,  turns  slowly  around,  while  within  it  a  fan 
which  rerolrea  with  great  rapidity  exhausts  the  air  which 
is  drawn  into  it  through  the  perforatioaa.  The  fur  having 
been  fed  into  a  cylindrical  cose,  passes  through  an  opening 
or  lUt  the  exact  height  of  the  reTolring  cone,  and  about  one 
inch  wide  at  the  top,  and  three  at  the  bottom,  in  order  that 
the  lower  part,  or  brim,  may  reeelTC  more  stuff.  This  is  of 
course  tucktd  towards,  and  upon,  the  revolving  copper  cone. 
The  cap  is  thus  made  of  felt  almost  immediately,  great 
eare  being,  bowerer,  taken  to  remove  any  lumps  or  super- 
fluous felt.  The  cone  is  now  removed,  the  cap  is  wrapped 
up  in  a  wet  felt  or  doth,  and  covered  with  a  brass  case  and 
set  in  hot  water.  It  is  then  toed  and  made  np.  By  ma- 
chinery 100  hats  are  made  in  the  time  which  was  formerly 
taken  for  one,  and  the  price  has  accordingly  been  much  re- 
duced, though,  as  it  would  appear,  not  in  the  retail  trade 
in  proportion  to  the  saving  which  has  been  effected  for 
the  manufacturer. 

Silk  hats  of  cylindrical  shape  are  made  by  Bnishing 
the  body  with  various  applloations  of  shellac,  glue,  and 
seadlac.  A  covering  of  fine  silk  plush,  the  beat  of  which 
•omes  bom  Paris,  carefully  out  and  sewn,  is  exactly  fitted 
to  the  body,  and  the  whole  is  pressed  with  a  haataid  iron, 
which  by  softening  the  varnish  causes  the  plush  to  adhere. 
Those  from  the  best  makers  in  Paris  are  very  light  and 
elegant  in  shape,  but  are  not  durable ;  the  London-made 
are  very  strong,  as  the  climate  demands,  and  last  well. 
The  American  hats  combine  lightness  and  durability  to  a 
remarkable  extent,  but  are  ezpeaaive  io  due  proportion  to 
their  exoellenee.  Of  late  yeara  aimple  felt  hata  have  again 
become,  if  not  fashionable,  at  least  very  general  for  or- 
dinary wear  in  all  countries.  The  ehapeaa  ntieaniqut,  in- 
vented about  thirty-flvB  yours  ago  by  a  Paris  hat-maker 
named  Gibas,  is  made  of  thin  cloth  or  strong  crape  upon 
a  body  eonsiating  simply  of  a  wire  coil,  and  may  be  pressed 
quite  flat  and  retained  in  this  eliape  by  means  of  a  spring. 
The  etiquette  which  demands  that  a  hat  shall  be  carried  in 
erowded  aaaemblies  has  kept  this  singular  combination  of 
machinery  and  head-covering  in  fiuhion.  In  Bngland 
many  hata  are  made  of  saeh  light  materials  as  felt,  cork, 
and  white  linen  for  India. 

Straw  hats  were  known  to  the  Romans  and  probably 
to  many  wild  races  since  the  earliest  times.  The  most 
elegant  have  always  been  made  in  Italy;  those  of  Leg- 
horn, being  the  best,  have  given  the  name  to  all  flrom 
the  whole  kingdom.  The  single  straws  for  this  manu- 
facture are  split  by  a  fine  iron  comb,  steeped  in  water, 
braided,  and  flattened  between  rollers.  The  plait  ia  then 
sewn  into  shape  on  a  block.  Coarse  hata  made  of  whole 
straw  are  often  worn.  Very  pretty  hata  for  lioth  men  autd 
women  are  made,  eapecially  in  the  Southern  States,  of  the 
inner  husk  of  the  maixe.  Palm-leaf  hats  of  the  eplit  leaf 
of  the  date  and  other  palma  are  imported  from  China  and 
Manila,  and  extensively  made  \fj  machinery  in  the  U.  B. 
The  jipi-japa,  otherwise  known  as  the  Panama,  is,  how- 
ever, the  best  of  all  these  bats  woven  from  vegetable  fibres. 
One  of  the  best  quality  costs  from  $S0  to  even  f  100.  A 
coarse  imitation  of  these  South  American  bats,  from  the 
China  Straits,  is  sold  in  London  aa  Panama.  The  writer 
has  seen  a  plain  cigar-case,  made  from  the  finest  quality 
Of  Panama  reed,  the  cost  of  which  was  £7.  Hats  for  sail- 
ors, cabmen,  and  others  much  exposed  to  the  weather  are 
made  of  oiled  and  glased  cloth  or  glased  leather. 

Hat-making  in  Franco  is  at  present  principally  confined 
to  Anduse,  Lyons,  and  Paria.  Few  persons  are  aware  of 
the  extent  to  which  old  hats  are  remade  for  the  colonies, 
and  in  Paris  it  is  common  for  street-dealers  to  cry,  "A 
new  hat  for  four  francs  and  your  old  one."  In  the  old  days 
of  beaver  hats,  when  La  Roehelle  was  at  the  bead  of  this 
industry  in  France,  it  was  shown  (lt92)  by  a  M.  de  6n£- 
nigand  that  beaver  skins  passed  from  Canada  to  Lh  Ro- 
ehelle, and  thence  to  Russia,  where  much  of  the  fur  was 
removed.  Passing  again  to  La  Roehelle,  the  skins  became 
hats  of  a  new  pattern,  and  when  worn  out  in  France  were 
remade  for  Spain,  where,  hardened,  gummed,  and  without 
fur — as  the  Spanish  fashion  required — they  were  again  re- 
newed and  worn  out.  They  then  went  to  Portugal,  where 
the  same  process  of  remaking  and  exhausting  was  again 
expeiienoed,  and  then  passed  to  Brasil,  as  of  the  latest 
atyle.  Full  of  holea,  the  hats  at  last  were  forwarded  to 
Oninea,  and  thenoe  passed  along  the  coast  until,  as  thor- 
ough veterans,  they  were  thrown  away  in  Softila  and  Mo- 
samblqne.  The  last  that  is  seen  of  a  London  hat  at  the 
present  day  is  when,  after  sundry  transitions,  it  passes  to 


Ireland,  and  is  finally  thrown  into  New  York  harbor  by 
the  newly-arrived  emigrant  at  the  end  of  his  voyage. 

Charles  0.  Lelahd. 
Hato'lcOf  tp.  of  Nottoway  oo.,  Vo.     Pop.  .3428. 
Hatms',  town  of  the  N.  W.  Provinces,  British  India, 
00  miles  8.  K.  of  Delhi.     It  has  a  fort  and  a  large  cotton- 
trade.     Pop.  26,000. 

Hat'temista,  the  followers  of  one  Pontianua  van  Ilat- 
tem,  a  Dutch  minister  of  the  eighteenth  century  who  was 
excommunicated  for  Spinosism.  They  were  fatalists  and 
Antinomiana,  and  taugnt  that  the  whole  duty  of  the  elect 
was  to  bo  patient  and  to  maintain  tranquillity  of  mind. 
They  denied  tho  existence  of  moral  evil  and  the  oorruption 
ef  the  nature  of  man. 

Hat'teras,  tp.  of  Dare  oo.,  N.  C.  Pop.  673.  (See 
Cape  Hatteras.) 

Hatz'feld,  town  of  Hungary,  in  the  Temesvar  banat, 
has  A889  inhabitants,  mostly  engaged  in  raising  wheat  and 
breeding  horses. 

Haa'berk)  a  coat  of  mail  covering  the  body,  and  often 
the  neck,  arma,  and  even  the  hands,  and  frequently  cover- 
ing also  the  head,  except  the  face.  It  was  or  ring-mail  or 
of  tme  ohain-maiL 

Havch  ( JoHAir  Carstik)  was  b.  at  Frederikshald,  Nor- 
way, Hay  12, 1790,  and  studied  at  the  University  of  Copen- 
hagen, where  in  1821  be  took  the  degree  of  Ph.  D. ;  1821- 
27  travelled  through  Germany,  France,  and  Italy,  study- 
ing soology  and  botany  ;  1827-46  lectured  on  physics  at 
the  Academy  of  Sorii ;  1846—48  held  the  professorship  of 
Scandinavian  literature  and  language  at  the  UnivcrsKy 
of  Kiel,  bat  on  the  outbreak  of  tbo  rebellion  he  retumod 
to  Denmark,  and  became  (1851)  Oehlenshlager's  successor 
as  professor  of  assthetica  at  the  University  of  Copenhagen. 
He  d.  Har.  4,  1872.  His  lyrical  poems  are  comparativoly 
few,  and  not  very  prominent,  though  some  of  hie  ballads 
and  elegies  are  beautiful.  Of  his  dramas  several  have  been 
represented  in  the  Scandinavian  theatres  and  in  Germany 
with  great  success,  auoh  as  Thi  Tiea  Siilert  from  Kinnacliff 
(1849);  JSTonor  Loit  and  Jtegaintd  (1851);  Tht  Young 
Tyeko  BraKtilibi);  The  King' »  Favorite  (\ib»),Kte.;  but 
the  largest  and  moat  interesting  of  hia  dramatic  works — 
his  tragedies  Tibariut  (1836);  SvmdOratkt  (1841);  Mark 
Stig  (1850),  and  others — were  not  intended,  and  are  hardly 
fit,  for  theatrical  representation.  He  attracted  moat  atten- 
tion, however,  by  hia  excellent  novels,  Wilhelm  Zabem 
(1834);  Tht  Akhgmiit  (IS-lfi);  A  PolUh  Family  (1839); 
The  Cattle  on  tht  Shine  (I84&);  Bobert  Fnlton  (1853); 
Churltt  de  la  Bnm'in  (1860),  etc.  As  a  poet,  Hauch  was 
a  disciple  of  Oehlcnshlager,  though  with  individual  cha- 
racter and  independent  development.  His  genius  was  of 
slow  growth  and  inclined  to  mysticism.  But  he  possessed 
considerable  power  of  reflection,  and  has  drawn  many  very 
intricate  characters  with  groat  precision  and  cleamesa,  and 
depicted  many  very  complex  social  states  with  great  vivid- 
ness and  impressivenesa.  In  hia  old  age  hia  tendency  to 
mysticism  turned  into  a  aubllme  pathoa,  which  sometimes 
became  monotonous,  but  which  often  was  allied  with  a 
crushing  satire.  Clehens  Petersen. 

HanflT  (Wilhelm),  b.  in  Stuttgart,  Germany,  Nov.  29, 
1802;  studied  divinity  at  Tubingen  1820-24;  became  ed- 
itor of  Oat  Morqenblall  (Stuttgart,  1827),  and  d.  there 
Nov.  18,  1827.  He  waa  a  writer  of  romance  and  poems  in 
the  manner  of  Hoffmann,  whose  inferior  he  was  in  imagin- 
ative power,  although  hia  atyle  is  more  finished.  Among 
his  works  are  Lichtentltin  (1826);  Dit  Bettlerin  vom  Pont 
dtt  Artts  Dot  Bad  dn  Kaitert ;  Mdrchen  (1842);  Afi"<- 
thtilungtH  atu  dtn  Memoiren  dtt  Salani  (1827);  Her  Mann 
m  Monde,  a  satire  on  Clauren  (1827);  Phantaiien  im  Bre- 
mer SalktkelUr  (1827),  etc. 

Han'gianB;  the  followers  of  Hans  Nielsen  Hange  (1771— 
1824),  a  reformer,  b.  in  Norway.  He  opposed  the  Creeds, 
advocated  the  idea  that  all  should  share  in  the  work  of  the 
ministry,  believing  that  ordination  and  clerical  education 
are  not  necessary,  and  laid  great  atreaa  upon  faith  and  upon 
atrict  church  discipline.  His  labora  led  to  a  great  religions 
revival,  bat  he  was  impriaoncd,  heavily  fined,  and  compelled 
to  cease  from  his  labors.  At  present  the  Haugians  are  a  large 
and  influential  evangelical  party  in  the  Norwegian  Churcn, 
but  in  Denmark  Hange's  preaching  waa  without  success. 

Hanpt  (Herhax),  a.  M.,  b.  in  PhiUdelphia  Mar.  26, 
1817 ;  graduated  at  the  V.  S.  Military  Academy,  and  en- 
tered the  army  as  brevet  second  lieutenant  of  infantry  July 
1, 1836.  In  Septeml>er  following  he  resigned  from  the  army 
and  adopted  the  prafession  of  civil  engineering.  After 
serving  as  assistant  engineer  on  railroads  in  Pennsylvania, 
he  was  in  1844  appointed  profeaaor  of  civil  engineering 
and  matbematies  in  Pennsylvania  College,  which  position 
he  held  till  1847,  when  he  waa  appointed  principal  assistant 
engineer  of  the  Pennsylvania  Railroad,    from  1849  to  1854 
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he  vaa  general  anperintendent,  iind  gubseqnently  became 
chief  engineer  and  director  of  that  company.  For  many 
yeara  he  iras  engaged  npon  the  Hoosao  Tunnel,  Mass.,  as 
chief  engineer  and  contractor.  Dnring  the  civil  war  in 
America  he  waa  aide  to  Oen.  McDovell,  with  the  rank  of 
colonel,  and  chief  of  bureau  of  C.  8.  military  railroads  in 
charge  of  conatruction  and  operation.  In  Sept.,  18t2,  he 
waa  promoted  to  be  brigadier-general  U.  S.  Toionteera,  which 
appointment  ha  declined.  Ho  is  at  present  (187S)  general 
manager  of  the  Piedmont  Air-Line  Railway  ttom  Bioh- 
mond,  Va.,  to  Atlanta,  Ga. 

Hanpt  (MoRiTz),  a  distingnished  philologist,  b.  in  ZU- 
tao  July  27, 1808 ;  pursued  his  anirersity  course  at  Leipsie 
1826-30,  under  Hermann;  privat-docent  1S37;  appointed 

{)n>fo8sor  extraordinary  183s,  and  professor  of  the  Oorman 
anguage  and  literature  1843  ,*  in  consequence  of  hia  par- 
ticipation in  the  political  moroments  of  1 848-49  was  re- 
mored ;  called,  however,  in  1853  to  take  Lachmann's  place 
in  the  University  of  Berlin  aa  profeaaor  of  classical  litera- 
ture; in  18SI  secretary  of  the  Academy  of  Sciences.  Like 
his  predecessor,  Lachmann,  he  devoted  himself  to  both 
classical  philology  and  tho  Old  German.  He  edited  with 
Hoffmann  AlldeatKke  Blitller  (1830-40,  2  vols.) ;  founded 
in  1841  Z*iUe1ir\ft fUr  deultchei  AUerlhum  (Leipsio);  pub- 
lished a  new  edition  of  Lachmann's  Ifibtlungen  (Berlin, 
1852) ;  in  same  year  Poenu  of  Walter  von  der  Togeltmdt; 
Amen  Heinrich  (1842),  and  other  old  German  works;  his 
classical  publications  were  editions  of  Catnllut  TtbtdluM 
and  Propertiutf  Ovid's  ffalieutica  and  MetamorphoteSf  the 
Cvnegelica  of  Gratins  and  Nemesianus  Olympiua ;  also  from 
Hermann's  unpubliahed  remains,  Bion  and  itotchua  (1849), 
and  jEaehili  Tragmdix  cum  Commcntariie  (2  vole.,  Leipsie, 
1852 ;  2d  ed.  1869).  He  contributed  largely  to  the  principal 
critical  journals.    D.  in  1874.  H.  Drislir. 

Hanran  [Heb.  ffauran,  from  iur, "  cave  "],  tho  present 
Arabic,  as  well  as  English  name  of  a  district  in  Syria  S. 
of  Damascus  and  E.  of  tho  Jordan,  montiojied  by  Ezekicl 
(xlvii.  16,  18),  and  nowhere  elso  in  tho  Old  Testament,  as 
the  appointed  N.  E.  boundary  of  the  Holy  Land  after  the 
captivity  in  Babylon.  Its  dimensions  are  not  indicated. 
In  the  Greek  and  Roman  period,  Hauran  (Gr.  'Av^aylnt) 
was  one  of  the  four  provinces  of  Bashan  (which  see). 
Tho  Arabian  geographers  make  it  embrace  the  greater  part 
of  ancient  Bashan;  and  so  do  somo  modern  travellers,  who 
■ay  the  natives  regard  it  as  consisting  of  three  parts — en- 
Jfikrah,  tl-LeJah,  and  Jtbel  Hauran.  This  whole  region 
is  volcanic,  very  fertile,  and  contains  hundreds  of  deserted 
or  ruined  towns,  with  many  Greek  inscriptions,  referred 
mostly  to  the  Roman  period.  Druses,  Bedouin,  and  a  few 
Christians  now  inhabit  the  region.  Others  restrict  the  ap- 
plioation  of  the  name  to  the  more  level  part  of  the  district 
(the  ancient  Auranilu),  which  has  a  gently  nndulating 
surface  and  slopes  strongly  westward.  It  yields  great  crops 
of  grain.  (Sea  RoBivaov,  Porter,  and  Wetzstbix.) 

R.  D.  Hitchcock. 

Hanr6an  (Jeah  BARTBiLSHv),  b.  in  Paris  Nov.  9, 
1812;  began  as  a  journalist  in  the  provinces,  and  was  sent 
by  the  department  of  La  Sarthe  as  representative  to  the 
oonstituent  assembly  of  1848.  Under  the  empire  he  re- 
signed his  functions  of  keeper  of  the  manuscripts  at  the 
National  Library,  but  waa  chosen  librarian  for  the  law- 
yers' corporation  of  Paris.  He  was  elected  member  of  the 
Academy  of  Inscriptions  and  BeUes-Lettres.  Haurtan 
published  many  works  of  erudition,  the  elements  of  which 
be  nearly  monopolized  on  account  of  bis  being  the  librarian 
of  the  National  and  other  large  libraries  of  France,  and 
sontributed  largely,  in  Louis  Philippe's  reign,  to  £a  Droit, 
a  judicial  paper,  to  L»  Journal  dn  Peuple,  L*  National, 
and  other  opposition  papers.  He  has  written  a  JTittorg  of 
Poland,  OrttteitM  of  PaUugu*'t  Melaph^ticat  Bypoinuit, 
the  14th,  15th,  and  16th  vols,  of  the  great  compilation 
Oallia  Okrirtiana,  Drancit  I.  and  kit  Court,  CkarUmagnt 
and  kit  Court,  etc.  FiLix  Accaiqite. 

Han'ser  (Kaspkr),  b.  Oct  7,  1812,  at  some  unknown 

Slacc,  and  kept  for  sixteen  yean  in  some  other  place  in  a 
ark  cellar,  fed  upon  bread  and  water,  and  learning  nothing, 
not  even  to  walk.  On  Hay  26,  1828,  he  was  found  in  the 
streets  of  Nuremberg.  His  helplessness— he  could  at  that 
time  walk  a  little,  speak  a  little,  and  write  his  name — ex- 
cited sympathy,  the  more  so  as  he  was  a  fine-looking  youth ; 
and  the  mystery  which  surrounded  him  made  him  and  his 
history  the  subject  of  intense  curiosity.  He  was  placed 
under  good  circumstances,  and  his  education  began,  but 
different  attempts  to  assassinate  him  were  made  in  a  most 
mysterions  manner,  and  at  last  he  was  actually  stabbed  in 
the  royal  garden  at  Anspach,  and  d.  Dec.  17,  1833.  Very 
different  views  have  been  propounded  in  explanation  of 
this  story.  Julius  Meyer  {Autkentitcke  Mittkeilungen  Uher 
Katpar  ffauter,  1872)  considers  him  an  impostor.  Prof. 
Daumer  (JTcu/rar  Jfauter,  tein  Weten,  teine  Untckmld,  teint 


Brduldungtn  und  ttin  Vrtprung,  1873)  eonsidan  him  a  son 
of  the  grand  duke  Charles  of  Baden  and  his  wife  Stepha- 
nie, pushed  aside  in  some  criminal  way  in  order  to  secure 
the  snooession  to  the  children  of  the  grand  duke  Charles 
Frederick  and  the  oonntess  of  HoehWg.  This  part  of 
the  story  has  comparatively  little  interest,  howaver,  but  his 
ednoatioB  presented  many  curious  p^yehologieal  observa- 
tions, which  have  been  mneh  and  variously  expounded  by 
modem  philosophers. 

HansBmaan  (Baron  Oeorobs  EtroiicE),  b.  at  Paris 
Mar,  27, 1809 ;  educated  at  Paris ;  studied  law,  and  became 
an  advocate ;  was  sab-prefect  of  various  departments,  and 
prefect  under  the  presidency  of  Louis  Napoleon.  In  185S 
the  latter  appointed  him  prefect  of  the  Seine,  and  under 
his  administration  the  various  beautiful  and  costly  im- 
provements were  conducted.  Much  opposition  was  made 
to  hia  enormous  expenditures,  and  charges  of  mismanage- 
ment were  freely  made  against  him.  In  1870  he  was  re- 
lieved by  the  OUivier  administration.  He  was  made  officer 
of  the  Legion  of  Honor  1856,  and  in  1862  received  the 
grand  cross. 

Hantboy.    Soe  Odoe. 

Haute  -  Garoiwe,  department  of  France,  on  the 
frontiers  of  Spain.  Area,  2529  square  miles.  Pop.  479,362. 
The  southern  part  U  high,  oooupicd  by  the  Pyrenees,  and 
rich  in  minerals ;  lead,  copper,  iron,  and  sine  are  mined ; 
excellent  marble  is  quarried.  In  the  northern  part  mocb 
wine  and  com  are  raised.  The  transit-trade  witn  Spain  is 
very  considerable.     Cap.  Toulouse. 

Hante-IiOire^  deportment  of  Central  Franeo,  on  the 
upper  part  of  the  Loire.  Area,  1900  square  miles.  Pop. 
308,732.  It  is  mountalnons,  mostly  occupied  by  the  Mar- 
gerides,  which  connect  the  Cevenncs  with  the  mountains  of 
Auvcrgne,  and  whose  lofty  peaks  are  covered  with  snow 
half  too  year.  Wheat  and  wine  arc  raised,  eattle  and  silk- 
worms reared,  and  coal  mined.     Ci^.  Le  Puy. 

Hailte*Marnei  department  of  North-eastern  France, 
oD  the  upper  part  of  the  Mamo.  Area,  2385  square  miles. 
Pop.  251,196.  It  is  hilly  and  mountainous,  rich  in  vines 
and  forests.  Its  chief  product  is  iron ;  numerous  mines 
and  furnaces  are  worked  throughout  the  whole  department. 
Cap.  Chaumont. 

IIaate*8a6ne«  department  of  North-eastern  France, 
on  the  upper  part  of  the  SaSne.  Area,  2028  square  miles. 
Pop.  303,988.  It  is  mountainous,  traversed  by  numerous 
branches  of  tho  Vosges  Mountains,  which  here  are  covered 
with  splendid  forests,  and  are  rich  in  coal  and  iron.  Be- 
sides agriculture  and  the  timber-trade,  a  considerable  in- 
dustry is  carried  on  in  mining  and  in  the  manufacture  of 
glass  and  china.     Cap,  V£sonl. 

Haate-Savoie,  department  of  France,  separated  in 
part  from  Switserland  by  the  Lake  of  Geneva,  which 
extends  along  the  N.  border.  It  is  also  bounded  £.  by 
Switserland.  Area,  1667  square  miles.  It  contains  Mont 
Blanc,  and  its  surface  is  elevated  and  not  very  productive. 
Forest  products,  cattle,  wool,  and  cheese  are  Uie  leading 
articles  exported.    Cap.  Anneoy.    Pop.  273,027. 

Hantes-AIpes,  department  of  Sonth-wstem  Franca. 
Area,  2114  square  miles.*  Pop.  118,898.  It  is  enUrely 
covered  by  the  Alps,  whose  lofty  summit,  Des  £crines,  is 
situated  here,  and  rises  13,442  feet  above  tbe  level  of  the 
sea.  Numerous  sheep  are  reared,  and  some  mining  indus- 
try is  oarrled  on.    Cap.  Gap. 

Haotes-Pyr^nies,  department  of  France,  on  the 
frontier  of  Spain.  Area,  1730  square  miles.  Pop.  235,156. 
Branches  of  the  Pyrenees  traverse  it,  and  form  beautiful 
valleys  watered  by  the  Adour,  the  Arros,  and  the  6ava-de- 
Pau.  The  mineral  springs,  especially  thoae  of  Bagnirei, 
BarSges,  and  Cauterets,  are  celebrated  snd  much  fre- 
quented. The  well-known  woollen  stuff  called  barige  ia 
made  here.     Cap.  Tarbcs. 

Haute-Tienne,  department  of  North-western  Franca. 
Area,  2118  square  miles.  Pop.  323,447.  It  ii  covered  with 
low  mountains,  the  highest  point  «f  which  is  La  Puy  da 
Vienx,  3200  feet  high,  and  which  are  rich  in  miner^a— 
copper,  lead,  tin,  and  porcelain  clay.  The  soil  is  not  very 
ferula.  Horses,  cattle,  and  sheep  are  reared  in  great  num- 
ban.    Cap.  Limoges. 

Haatponlf  the  name  of  an  aocient  family  of  Langne- 
doo,  which  since  the  eighth  century  has  produced  many 
eminent  men.  Jeah  Joseph  d'Hadtpoul  Salette  (1754- 
1807)  was  a  brilliant  general  of  cavalry,  who  fell  at  Eylau 
at  the  head  of  the  cuirassiers. — Habie  Cohbtaht  Fiddle 
Hekri  Avakd,  Marqcis  d'Hactpool  (1780-1854),  a  dis- 
tinguished officer  of  Napoleon's  horse-artiUarr  ■"<'  **'' 
airy;  refused  to  serve  the  emperor  during  the  Hundred 
Days;  was  made  a  field-marshal  in  1819,  and  governor  to 
the  young  duke  of  Bordeaux. — ^ALPHoims  Hexri,  HABqins 
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»',  brother  of  tba  preceding,  b.  at  Vereaillea  Jan.  4,  1789 ; 
entered  the  military  aohool  of  Fontainebleaa  1805;  officer 
of  the  S9th  infiintry  1808 ;  was  badly  vonnded  at  Arapiles 
1812;  eolonel  1815;  brevet  fleld-marahal  1829;  minister 
of  war  1830;  lieutenant-general  1841 ;  peer  of  Franoe  1846 ; 
oommander-in-obief  of  the  army  at  Rome  and  miniater  to 
the  Hoi;  See,  and,  later,  miniater  of  irar  1849 ;  goremor- 
general  of  Algeria  ISSO;  senator  1852;  became  marquis  in 
1854.    D.  July  28, 1865. 

Hav'verS)  tp.  of  Frederiok  eo.,  Md.    Pop.  1384. 

Hattr  (REMi  Just),  Abb£,  b.  of  humble  parents  at  St. 
Juat,  Picardy,  Feb.  28,  1743 ;  became  a  church  ainger  at 
Paria,  and  a  teacher  in  the  College  of  Nararre  1764 ;  laid 
before  the  Academy  of  Sciences  in  1781  hit  new  and  bril- 
liant diacorery  of  the  geometrical  law  of  orjstalUzation ; 
waa  chosen  to  the  Academy  1783 ;  took  orders  in  tbo 
Church;  waa  imprisoned  in  1792,  and  escaped  death  at  the 
hands  of  the  revolutionists  through  the  exertions  of  Geof- 
frey St.-Hilaire,  his  pupil ;  became  keeper  of  the  cabinet  in 
the  School  of  Mines  1791,  a  member  of  the  Institute  1705, 
professor  of  mineralogy  in  the  Museum  of  Natural  History 
m  1802,  officer  of  the  I<egian  of  Honor  in  1315.  D.  at  Paris 
Jane  3,  1822.  His  prinoipal  works  are  an  Expotilton  d* 
la  tktorii  tie  FiUetriviU  tt  duwutgnetiim*  (1787) ;  Traitide 
mintralogit  (1801) ;  Traitt  (Umattaire  dtpAyiqu*  (1803)  ; 
Train  da  cryitallograpkie  (1822). 

Hatty  (Valettih),  Aiai,  a  brother  of  the  minaralogitt 
Haily,  b.  at  St.  Just  Nov.  13,  1745.  Beeoming  aeqnainted 
with  ifllle.  Paradia,  a  blind  pianiat,  he  leaolved  to  devote 
his  time  to  the  inatmction  of  the  blind,  and  invented  tbo 
art  of  printing  with  raised  letters  for  the  blind.  The  achools 
of  this  philanthropist  were  everywhere  failures,  owing  to 
hia  laek  of  judgment,  yet  ho  ii  UDiveraally  recogniud  at 
the  "  apoatle  of  the  blind."  Though  a  cleric  of  the  Roman 
Calbohe  Choroh,  he  waa  twice  married,  the  aocond  time  to 
an  ignorant  market-woman.  Ha  waa  also  for  a  time,  it 
appears,  a  sub-priest  of  the  Theophilantbropista.  He  had, 
says  Dr.  Howe,  "genius,  generoaity,  and  seal,  but  lacked 
common  aonse."  D.  at  Paris  Jane  3,  1822.  Waa  author  of 
Eimi  MW  ndtitalion  da  aveugitt  (1786)  and  Mimoire 
kUlonque  sur  U»  tiUgrapke*  (1810). 

Hava'na  [Sp.  La  Habana],  cap.  of  the  ialand  of  Cuba, 
the  most  important  city  of  the  West  Indies,  and  one  of  tbo 
principal  commercial  marts  of  the  world,  is  situated  on  the 
northern  ahore  of  the  island,  on  an  inlet  of  the  Gulf  of 
Mexico,  in  lat  23°  8'  N.,  Ion.  82°  22'  W.  Ita  harbor  ia  one 
of  the  finest  in  the  world,  entered  through  a  narrow, 
strongly  fortified  channel,  three-eighths  of  a  mile  long,  and 
then  opening  into  a  large  basin,  capable  of  accommodating 
1000  vessels  of  any  size,  lined  with  oommodious,  mostly 
covered  wharves,  and  provided  with  a  capacious  dry  dock. 
In  the  older  part  of  the  city  the  streets  are  generally  very 
narrow,  and  not  remarkable  for  cleanliness,  but  the  more 
modem  portion  contains  many  spacious  and  beautiful  ave- 
nues, with  a  broad  macadamised  drive  in  the  centre  and 
lined  with  palm  trees.  The  architecture  of  the  city  is 
mostly  that  of  Southern  Spain — the  houaea  low,  one  or  two 
stories,  masaive,  with  flat  roofs,  the  large  windows  provided 
with  iron  shutters  and  wooden  blinds,  but  not  glased,  and 
the  walls  gayly  painted  with  red,  blue,  and  yellow.  The 
moat  prominent  among  the  public  buildings  are — the  opera- 
houae,  one  of  the  largest  in  the  world;  the  cathedral,  Dnill 
in  1724,  and  containing  the  aahes  of  Christopher  Columbus, 
transferred  hither  from  St.  Domingo  in  1796;  the  palace 
of  the  governor-general,  with  apartments  for  the  different 
government  officers,  etc.  None  of  these  buildings,  however, 
are  very  remarkable,  but  with  respect  to  its  public  parks 
and  promenades,  Havana  perhaps  surpasses  all  other  cities 
in  the  world.  The  Plaza  de  Armaa,  in  front  of  the  gov- 
ernor's palace;  the  Alameda  de  Paula,  along  the  bay;  the 
Parqne  de  Isabel ;  the  Paseo  de  Taoon,  a  magnificent  drive 
with  double  rows  of  trees;  and  other  promenades  traverse 
and  surround  the  city,  charming  tbo  visitor  not  lees  with 
their  Uveliness  and  gayety  than  with  tbeir  trees,  flowers, 
fountains,  and  statues.  'Ihe  city  is  well  provided  with 
water  from  the  Chorrera  by  an  aqueduct  about  7  miles 
long,  and  has  about  50  public  fountains.  It  has  a  univer- 
sity, an  excellent  botanical  garden,  many  scientific,  educa- 
tional, and  benevolent  institutions,  and  is  the  seat  of  the 
government  of  Cuba  and  of  a  Roman  Catholic  bishop.  Its 
manufactures  are  not  important,  with  the  exception  of  those 
of  tobacco;  in  1872  the  exportation  of  this  one  article 
amounted  to  18,210,800  pounds  of  leaf-tobacco,  229,087,545 
cigars,  and  19,344,707  packages  of  cigarettes.  But  its 
commerce  is  very  extensive.  Besides  tobacco,  one  of  the 
principal  items  of  exportation  is  sugar ;  in  1872  were  ex- 
ported 252,271  tons  of  sugar,  2,606,125  gallons  of  mm, 
12,000  gallons  of  molasses;  also,  honey,  wax,  oranges, 
pineapples,  preserved  tniUi,  etc.  are  largely  exported. 
Havana  communicates  by  weekly  lines  of  steamers  with 


Spain,  France,  England,  and  the  U.  S. ;  by  telegraph  with 
Key  West,  Kingston,  and  Aspinwall;  and  by  tail  with  all 
the  most  important  points  of  the  island.  Pop.  205,676 — 
138,895  white,  66,781  colored,  29,013  of  the  latter  being 
slaves. 

Havana,  tp.  of  Halo  ec,  Ala.    Pop.  1440. 

Havana,  post-r.  and  tp.,  cap.  of  Mason  oo.,  HI.,  on  the 
E.  bank  of  the  Illinois  River,  opposite  the  month  of  Spoon 
River,  and  on  the  Peoria  Pekin  and  Jaoksonville,  the 
Indianapolis  Bloomington  and  Western,  and  the  Spring- 
field and  North-western  R.  Re.  It  has  a  public  park,  4 
churches,  2  newspapers,  8  dry-goods  and  7  grocery  stores, 
1  plough  and  wagon  factory,  3  hotels,  and  1  bank.  A  loll 
wagon-bridge  spans  the  Illinoia  River,  and  a  railroad 
bridge  is  in  course  of  construction.  Pop.  of  ▼.  1785;  of 
tp.  2933.         B.  Wheadox,  Ed.  "  Dehocbatic  Clabion." 

Havana,  poaUv.  of  Schuyler  oo.,  N.  Y.,  is  beautifully 
situated  3  miles  from  the  head  of  Seneca  Lake,  18  miles 
from  Elmira,  on  the  Northern  Central  R.  R.  and  the  Che- 
mung Canal.  It  has  1  national  and  1  State  bank,  2  news- 
papers, 3  foundries  and  machine-shops,  2  flouring-mills,  5 
churches,  2  hotels,  2  woollen-mills,  2  plaster-mills,  1  pot- 
tery, a  sash  and  blind  factory,  and  the  usual  number  of 
dry-goods  and  grocery  stores.  It  is  in  close  proximity  to 
Havana  Glen,  and  about  2}  mitps  from  Watkins  Glon. 
Pop.  1273.  A.  G.  Ball,  Bd.  "IIavaha  Jodbkal." 

Havan'na,  tp.  of  Steele  oo.,  Minn.    Pop.  636. 

Havelock  (Hakorave  P.  0.),  a  v.,  cap.  of  Pontiao 
CO.,  Quebee,  Canada,  8  miles  from  the  river  Ottawa,  and  70 
miles  W.  N.  W.  of  Ottawa.  It  has  manufactures  of  lum- 
ber, sash,  doors,  etc.     Pop.  about  200. 

Havelock  (Sir  Hekbv),  Bart.,  K.  C.  B.,  b.  at  Bishop- 
Wearmouth,  England,  Apr.  5, 1795 ;  studied  at  the  Charter- 
honse,  and  read  law  in  the  Middle  Temple  and  under 
Chitty  ;  entered  the  army  in  1815 ;  went  to  India  in  1823; 
met  with  a  great  change  in  his  religious  views  on  the  voy- 
age, after  whiiih  he  joined  to  his  military  duties  the  relig- 
ious instruction  of  the  men  under  him;  became  a  preacher 
of  the  Baptist  denomination ;  served  with  distinction  in 
Burmah  1824-26,  in  Afghanistan  1839  tea.;  became  ad- 
jutant-general for  the  queen's  troops  in  India  1851 ;  served , 
in  Persia  1856-57 ;  became  a  brigadier  1857 ;  gained  over 
Nana  Sahib  the  brilliant  victories  of  Cawnpore,  Bithoor, 
etc. ;  relieved  and  reinforced  Iiuoknow  Sept  25,  1857 ;  was 
made  K.  C.  B.  and  baronet,  the  patent  for  the  latter  title 
being  sealed  the  day  after  his  death,  bat  the  title  was  con- 
firmed to  his  eldest  son.     D.  at  Alum-Bagh  Nov.  25,  1857. 

Hav'emerer  (William  F.),  b.  in  New  York  City  Feb.  12, 
1804,  the  son  of  a  German  immigrant;  graduated  at  Colum- 
bia College  1823;  was  snocesefally  engaged  as  a  sugar-re- 
finer 182^42;  presidential  elector  1844;  was  chosen  mayor 
of  New  York  in  1845,  and  again  in  1848 ;  was  the  first 
president  of  the  commissioners  of  emigration  1846-47,  an 
offioe  which  with  that  of  mayor  he  filled  with  great  accept- 
ance ;  president  of  the  Bank  of  North  America  1851-01 ; 
was  again  elected  mayor  by  the  Reform  party  in  1872,  and 
d.  Deo.  7,  1874,  before  the  close  of  his  offloial  term  of  ser- 
vice. Mr.  Havemeyer  was  a  man  of  the  highest  personal 
integrity. 

Ha'ven  (Alice  Bradlbt),  b.  in  Hudson,  N.  Y.,  Sept. 
13, 1828.  Her  name  at  first  was  Emilt  Bradlbt.  While 
at  school  ahe  aent  many  pleasing  sketches  signed  "  Alice  G. 
Lee"  to  the  Saturday  Oatettt  of  Philadelphia,  to  whose 
editor,  Joseph  C.  Neat,  ahe  was  married  in  1846,  assuming 
at  his  request  the  name  of  Alice.  After  his  death  (in  1847) 
she  eonducted  the  OoMetle.  In  1853  she  was  married  to  a 
Mr.  Haven.  She  published  numerous  sketches,  tales,  and 
poems,  mostly  designed  for  the  young,  under  the  name  of 
"  Cousin  Alice."  These  were  highly  popular  and  of  admir- 
able moral  tone.  She  d.  at  Mamaroneok,  N.  Y.,  Aug.  23, 1863. 
(See  Coiuin  Aliee,  a  Memoir  of  Alioe  B.  BaM»,  1866.) 

Haven  (Erastvs  Otis),  D.  D.,  LL.D.,  b.  at  Boston, 
Mass.,  Nov.  1,  1820;  gradnated  at  Wesleyan  University 
1842;  waa  for  some  yeara  an  instructor  at  Sudbury,  Mass., 
and  principal  (1846-48)  of  the  Amenia  Seminary,  N.  Y. ; 
entered  the  Methodist  Episcopal  ministry  1848;  stationed 
in  New  York  until  1853,  when  ne  became  professor  of  Latin 
in  the  University  of  Michigan;  in  1854  took  the  professor- 
ship of  English  language,  literature,  and  history ;  editor 
of  Zion't  Hertld,  Boston,  1856-63;  member  of  the  Massa- 
chusetts board  of  education  1858-63 ;  member  of  tbo  State 
senate  1862-63 ;  president  of  the  University  of  Michigan 
1863-69;  president  of  North-western  University,  Evans- 
tou.  III.,  1869-72;  corresponding  secretary  of  the  hoard  of 
edueation  of  his  Church  1872-74;  became  obanoellor  of 
the  Syracuse  University  1874.  Has  published  Young  Maa 
Admnd  (1856);  A7tert  of  Trutk  (1866);  Sktorio  (1869). 

Haven  (Gilurt),  D.  D.,  b.  in  Maiden,  Mass.,  Sept. 
21,  1821;   graduated  at  Wesleyan  University,  Conn.,  in 
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184C ;  WM  appointed  the  aame  year  profenor  of  Qreek  and 
Latin  in  Amenia  Seminary,  N.  Y.,  and  prinsipal  of  the 
same  institotion  in  1848.  In  I85I  be  Joined  the  New  Eng- 
land oonferanoe  of  his  denomination,  and  oeoupied  several 
important  pulpits.  In  the  eivil  war  he  was  the  flrst  com- 
misaioned  chaplain  (Apr.  18, 1861),  and  served  in  Butler's 
regimenL  In  1862  he  travelled  in  Europe.  In  1865  he 
was  appointed  to  special  service  in  Mississippi ;  he  subse- 
qaentlj  became  editor  of  Zion't  Htrald,  Boston,  and  in  1872 
was  elected  bishop.  Aothor  of  the  Pilgrim,' i  WalUt,  a  sketch 
of  bis  travels  in  Europe,  and  of  a  volume  of  sermons,  chiefly 
relating  to  slavery  and  the  war.  Abkl  Btetihs. 

Haven  (Josipr),  D.  D.,  LL.D.,  b.  in  Dennis,  Mass., 
Jan,  4, 1816;  graduated  at  Amherst  College  1835 ;  ordained 

raster  of  the  Congregational  ohnroh  in  Ashland,  Mass., 
840;  pastor  at  Brookline,  Mass.,  1846-60;  professor  of 
mental  and  moral  philosophy  in  Amherst  College  1850-58 ; 
professor  of  systematic  theology  in  the  Chicago  Theological 
Seminary  1858-70;  resigned  this  place  on  account  of  ill- 
health  in  1870,  and  after  a  tour  in  Europe  and  the  East  de- 
voted himself  to  preaching  and  lecturing  upon  ancient  and 
modem  philosophy  and  the  English  classics.  In  1873  he 
became  acting  professor  of  mental  and  moral  philosophy 
in  the  Chicago  University;  and  d.  May  23,  1874.  In  ad- 
dition to  numerous  sermons  and  articles  in  the  religious 
journals  and  reviews.  Dr.  Haron  published  Mental  nH- 
otopAy  (1857),  Moral  PhHomphg  (1859),  and  a  collection 
of  essays  entitled  Stndin  in  Philotophy  and  Tkeology 
(1869).  J.  H.  Sbbltb. 

Haven  (Bolokok  O.)  was  in  a  partnership  in  the  pra«- 
tice  of  law  with  Millard  Fillmore  at  Buffalo,  N.  T.,  when 
the  latter  was  elected  to  the  Vice-Presidency  in  1848.  Mr. 
Haren  was  a  leading  member  of  Congress  from  1851  to 
1857.     D.  atBnffaloDec.  24,  1861. 

Ha'veas  (Jahks)  was  b.  in  Mason  oo.,  Ky.,  Deo.  25, 
1763;  licensed  to  preach  in  1781,  and  joined  the  itinerant 
ministry  in  1820 ;  was  one  of  the  founders  of  Methodism 
in  the  North-west,  especially  in  Indiana.     V.  Nov.,  1864. 

Ha'venspoit,  a  v.  of  Fairfield  co.,  0.    Pop.  83. 

Hav'erford,  post-tp.  in  Delaware  co.,  Pa.,  on  the  Penn- 
sylvania R.  R.,  10  miles  W.  of  Philadelphia.  Haverford 
College  is  situated  near,  bnt  not  within,  this  tp.   Pop.  1338. 

Hav'ercamp  (SroEiiRT),  b.  at  Utrecht  1683 ;  became 
a  Protestant  parish  minister,  and  in  1721  Greek  professor 
at  Leyden,  and  afterwards  professor  of  history  and  elo- 
quence. T).  Apr.  25,  1742.  He  was  the  author  of  many 
learned  works,  and  was  a  man  of  profound  knowledge,  bnt 
of  limited  critical  sagacity.  Among  his  works  are  editions 
of  Josepbns,  Sallust,  Tertullian,  and  Lucretius ;  IiUrodue- 
fio  in  Aniiqmtau*  liomancu  (1730),  Thetaunu  MorelliaHiu 
( 1 734 ),  and  many  other  works  on  nnmismatios ;  Inlroductio 
(tt  hirtariam  Patrim  (1739),  and  other  works. 

Hav'erford  College,  in  Delaware  oo..  Pa.,  was  found- 
ed in  1832  by  members  of  the  religions  Soeiety  of  Friends. 
Its  purpose  was  to  fnmish  an  advanced  and  yet  guarded  col- 
legiate education  to  young  men  belonging  to  that  society. 
Taking  the  name  at  first  of  "Haverford  School,"  it  was 
made  a  college,  with  authority  to  grant  degrees,  about  1850. 
It  possesses  a  farm  of  over  100  acres,  and  also  a  very  beau- 
tifully laid  out  shaded  lawn  of  60  acres.  The  plan  of  the 
institution  limits  the  number  of  resident  students  to  about 
60.  Since  1849  others  besides  the  sons  of  "  Friends  "  have 
been  admitted.  In  addition  to  the  main  ooUege  building, 
there  is  a  picturesque  and  oommodious  "  library  and  alumni 
hall,"  with  a  oonstantly  increasing  and  admirably  selected 
library.  The  reputation  of  the  college,  although  not  widely 
extended,  has  always  been  high,  especially  for  thorough- 
ness in  the  instmetion  of  all  its  students,  and  a  balamctd 
or  many-sided  tnining  and  culture.  The  elective  system 
has  been,  as  yet,  but  very  partially  introduced.  The  pres- 
idents (during  part  of  the  time  called  principals)  have  Deen 
the  following :  Samuel  Hillea,  John  Oummere,  Isaac  Davis, 
Daniel  B.  Smith,  Jonathan  Richards,  Joseph  Harlan,  Tim- 
othy Nicholson,  William  F.  Mitchell,  Samuel  J.  Oummere, 
and  Thomas  Chase.  Haverford  College  was  tbe  flrst  col- 
legiate institution  founded  and  conducted  entirely  within 
the  Society  of  Friends,  and  its  influence  in  promoting  in- 
tellectual onltura  among  the  members  of  that  denomination 
has  been  large  and  important.         He5rt  HABTgnoRicB. 

H«T'erfordweat%  town  of  Pembrokeshire,  Wales,  pic- 
turesquely situated  on  the  Cleddy,  earries  on  some  export 
trade  in  cattle,  butter,  cheese,  and  com,  and  is  the  cap.  of 
the  connty.     Pop.  6633. 

Ha'rerUIl,  city  of  Essex  oo..  Hats.,  on  tbe  Merrimack, 
at  the  head  of  tidewater,  18  miles  ftvm  Its  month,  82  miles 
by  rail  N.  of  Boston,  with  which  it  is  conneeted  by  tbe  Bos- 
ton and  Maine  and  the  Newbnryport  R.  Rs.  On  the  op- 
posite (S.)  side  of  the  river  are  the  fine  towns  Bradford 
and  Oroveland.    Railroad  eommonioation  also  extends  to 


Portland  (78  miles  distant)  and  to  NewbaiTport,  while 
woriis  an  in  progress  which  are  intended  to  render  the 
river  navigable  above  this  point.  The  shoe  manufacture 
and  the  collateral  industries  are  the  leading  employments, 
and  in  late  years  the  manufacture  closely  approximates 
$10,000,000  in  annual  value  of  products.  Few  or  no  coarse 
or  heavy  boots  and  shoes  are  here  manufactured.  Woollen 
goods,  hats,  and  other  articles  are  also  produced.  Hav- 
erhill has  47  public  schools,  17  churches,  a  public  library, 
3  weekly,  1  tri-weekly,  and  1  daily  newspaper,  1  street- 
railway,  4  national  and  3  savings  banks,  a  fins  Masonic 
temple,  a  commodious  city-hall,  a  high  school,  and  many 
fine  private  buildings.  It  was  first  settled  in  1640,  incor- 
porated as  a  town  1645,  and  as  a  city  1S70.  An  exposed 
frontier  settlement,  it  was  for  many  years  liable  to  In- 
dian attacks.  Ayor's  Village  and  Rook's  Village  are  out- 
lying places,  though  within  the  city  limits.     Pop.  13,093. 

HaTerhlll,  tp.  of  Olmsted  oo.,  Minn.     Pop.  650. 

Haverhill,  post-v.,  one  of  tbe  capitals  of  flrafton  eo,, 
N,  H.,  is  on  the  E.  bank  of  the  Conneetient  River,  and  on 
the  Boston  Concord  and  Montreal  R.  R..  84  miles  N.  N.  W. 
of  Concord.  The  township  has  several  villages,  and  man- 
ufaotures  of  leather,  lumber,  starch,  paper,  whetstones, 
boxes,  etc.  It  has  also  an  academy,  3  churches,  and  a  fine 
park,  around  which  the  public  buildings  stand.  Pop.  of 
tp.  2271. 

Hav'enack  [6er.  Haher»ae\,  an  "oat-saek"],  a  stout 
bag  of  canvas  in  which  a  soldier  carries  his  rations  on  the 
march.  Also,  tbe  leather  bag  in  which  ammnnition  is  car- 
ried from  a  magaiine  to  the  guns. 

Haver'sian  Canals'  [named  tnm  Clapton  Baxert, 
their  discoverer]  are  passages  in  the  compact  substance 
of  bone  for  the  blood-vessels  upon  which  the  nutrition  of 
the  bone  depends.  They  are  round,  oval,  or  angular  in 
section,  and  are  from  i)g  to  ;^n  of  an  inch  in  diameter. 
The  largest  contain  several  vessels  surrounded  by  marrow. 
All  are  lined  by  a  delicate  membrane  continnous  with  the 
periosteum  or  endostenm.  Each  Haversian  canal  is  sur- 
ronnded  by  from  eight  to  fifteen  ooncentric  rings  of  bone 
called  lamellr.  Each  canal  with  its  snrronnding  lamellie 
makes  np  an  Haversian  system  or  Haversian  rod.  The 
general  direction  of  the  canals  is  nsually  nearly  parallel  to 
the  long  axis  of  the  bone. 

Har'erstraw,  post-v.  and  tp.  of  Rockland  oo.,  N.  T., 
on  the  Hudson  River,  38  miles  from  New  York.  It  has  8 
churches,  good  schools,  1  newspaper,  a  hank  of  deposit  and 
a  savings  bank,  3  hotels,  the  usnal  number  of  stores,  etc., 
a  large  print-works,  employing  about  1000  hands,  a  roll- 
ing-mill for  copper,  and  a  paper-mill  for  making  paper 
bags.  Principal  business,  brickmaking.  Pop.  of  tp.  6412. 
RoBiRT  Surra,  Prop.  "  Rocklavd  Co.  HEmsiraKB." 

Hav'ilah,  post-v.,  cap.  of  Kern  eo.,  Cal.,  100  miles  N. 
of  Los  Angeles.     It  has  I  weekly  newspaper. 

Havre,  or  Havre  de  Gr&ce,  town  of  France,  in  the 
department  of  Seine  Inf6rieure,  at  the  month  of  the  Seine. 
It  is  beautifully  situated  at  the  foot  of  a  range  of  hills 
whose  tops  are  lined  with  elegant  villas  and  present  soma 
beautiful  views.  But  the  city  itself  is  not  handsome,  though 
the  new  city-hall  and  barracks  are  magnificent  buildings. 
Its  harbor,  consisting  of  seven  spacious  basins,  capable  of 
accommodating  600  vessels,  and  well  provided  with  wet  and 
dry  docks,  is  one  of  the  best  harbors  of  France,  and,  next 
to  Marseilles,  Havre  is  the  most  important  commercial 
place  of  the  country.  One-fifth  of  tbe  toroign  oommeroe  of 
France  is  transacted  in  this  city.  The  total  value  of  the 
imports  and  exports  amounts  to  abont  $250,000,000  an- 
nually. In  1 870,  8458  vessels,  with  a  tonnage  of  2,516,898, 
entered  its  harbor.  Tho  port  itself  possessed  about  500 
vessels.  It  oommunieates  directly  with  New  York,  Havana, 
Rio  Janeiro,  Calcutta,  and  all  the  chief  commercial  places 
in  Europe,  exporting  wine,  brandy,  oil,  and  different  kinds 
of  Fronch  mannfacturos,  and  imparting  cotton  (464,985 
bales  in  1870),  sngar,  oolfee,  tea,  and  spices.    Pop.  86,835. 

Havre  de  Grace,  post-v.  and  tp.  of  Harford  oo.,  Hd., 
86  miles  N.  E.  of  Baltimore,  on  the  line  of  the  Philadelphia 
Wilmington  and  Baltimon  R.  R.,  on  the  8.  bank  of  the 
Susquehanna  River,  near  where  it  empties  into  the  Chesa- 
peake Bay.  It  is  located  at  the  natural  outlet  to  tide- 
water, through  the  Pennsylvania  and  Susquehanna  Canal, 
for  the  anthracite  coal  of  the  Wyoming  and  Bhamokin  re- 
done, and  for  the  bituminous  eoal  of  the  Juniata,  as  well  as 
tim  lumber,  minerals,  manufactures,  and  agrionltaral  prod- 
ucts Gram  the  valleys  of  the  Susquehanna  and  its  tributaries. 
It  has  1  weekly  newspaper,  churohes,  schools,  stores,  flonr- 
mllls,  breweries,  shipyards,  saw  and  planing  mills,  fhiit- 
eanning  establishments,  etc.  It  has  a  fine  Imrbor,  aad  an 
extensive  trade  in  eoal  and  lumber ;  also  extensive  disid 
and  alewive  fisheries,  and  in  this  vicinity  an  seenred,  in 
large  Dumben,  the  celebrated  eanvas-baok  duokr.  Fop. 
3381.  A.  P.  McCovas,  Eo.  "  Hatbe  RKPuaLicaic.'' 
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Hawaiian  Islands.     Oriffin  of  tk*  Hamtiitm  Saet. 

— TheVe  are  two  theoriea  of  the  origin  of  the  Hawaiiang — 
one  pointing  to  the  Eaat,  the  other  to  the  West.  The  for- 
mer clalma  their  relationahip  with  the  Tolteo  branch  of  the 
great  Nahoa  family  of  Mexico,  and  preienta  certain  alight 
phyaiologleal  and  payohological  aimibrities  in  proof  there- 
of. Thia  bypotheaia  makes  the  Hawaiian!  the  oldeat  Poly- 
nealan  colony,  ttom  whioh  the  other  branches  of  the  family 
originated.  It  ia  supported  by  the  preralling  direction  of 
the  winda  and  ooean-conents.  The  other  theory,  eareftilly 
tracing  the  relationship  of  all  the  island-nations  of  Oceaoioa, 
snpporta  the  hypothesis,  baaed  mainly  upon  philological  re- 
search and  analogies  in  onatoma  and  implements,  that  all 
the  Pacific  archipelagoes  and  ialanda  were  colonised  by 
successlre  migrations  from  Sonthem  Asia;  that  the  family 
whioh  ineludes  the  Hawaiians,  New  Zealanders,  Samoans, 
Marqnesana,  Tahitiana,  Tongana,  the  Anatral  islanders, 
and  tbe  natives  of  Madagascar,  was  an  extremely  ancient 
and  primitive  member  of  the  great  Malay  race ;  and  that 
the  Malay  Archipelago  was  the  starting-point  of  their  dis- 
tinct migration.  This  theory  is  consistent  with  the  evidence 
from  language,  race,  manners,  and  customs,  and  baa  the 
additional  support  of  Hawaiian  tradition.  A  junk  from 
the  W.,  with  survivors  on  board,  has  drifted  ashore  at  the 
Hawaiian  Islands  in  recent  times. 

flirtory, — The  Hawaiian  Islands  were  disoovered  by 
Qaetano,  a  Spanish  navigator,  in  1542.  Hendana,  another 
Spanish  diaooverer,  asoertained  the  correct  position  of  the 
iaiand  of  Kauai  in  1S67.  Long  before  these  dates  (prob- 
ably about  li27)  one  or  two  Spanish  vessels  were  wrecked 
on  the  coast  of  Hawaii,  and  the  few  aurvivora  intermarried 
with  the  natives.  Their  descendants  arc  known  at  the 
present  day  by  a  light  skis,  which  is  liable  to  freckle,  and 
oy  a  Caucasian  facial  contour,  and  are  designated  as  Xekea. 
Capt.  Cook  visited  the  Hawaiian  Ialanda  in  177S,  aighting 
tbe  islanda  of  Oahu  and  Kanai  on  Jan.  IS,  and  anokoring 
at  Waimea,  Kauai,  on  the  19th.  After  visiting  the  island 
of  NUhau,  he  sailed  for  the  American  coast,  ond^  returning, 
arrived  at  the  island  of  Maui  on  Nov.  20,  when  be  met 
Kamehameha  I.,  then  a  young  man.  Capt.  Oook  after- 
wards spent  some  time  with  his  vessels  at  the  iaiand  of 
Hawaii,  where,  by  bis  abuse  of  the  unbounded  hospitality 
and  rererenoe  of  tbe  natives,  he  lost  their  friendship,  and 
was  killed  by  them  in  a  quanrel  at  Kealakekua  Bay  on 
Feb.  14,  1779. 

The  Hawaiians  at  this  time  supported  an  elaborate  feudal 
system,  closely  analogous  to  that  of  Europe  in  tbe  Middle 
Ages.  Physical  and  religious  forces  were  the  controlling 
influences,  each  allying  itself  with  tbe  other  as  the  necessary 
condition  of  its  own  permanence.  From  a  collection  of  sav- 
age tribes,  each  led  by  its  own  chief,  the  movement  from 
generation  to  generation,  through  incessant  fighting,  hod 
been  toward  centralisation,  until,  at  the  time  of  Copt.  Cook's 
visit,  under  tbe  sovereignty  of  five  or  six  independent  dakes 
or  kings,  they  had  reached  a  fair  degree  of  barbaric  civil- 
isation. The  administration  of  these  kings  was  absolute 
and  their  persons  were  sacred.  High  ohiefs  did  fealty  to 
the  king,  anpplying  food  or  forces  for  military  service  ac- 
cording to  royal  demanda,  while  lower  chiefs  in  like  manner 
anpported  them,  and  were  themselves  served  by  the  kono- 
Aicto— middlemen  between  chiefs  and  people— who  were 
the  last  representatives  of  kingly  power,  and  who  oppressed 
the  common  people  with  great  severity.  The  status  of  the 
latter  was  that  of  vassals,  tenants,  and  serfs,  who,  with  all 
they  possessed,  belonged  to  the  chiefs  and  were  under  their 
protection.  In  1780,  Kamdiameha,  then  king  of  a  portion 
of  Hawaii,  waa  attacked  by  Keona,  king  of  the  other  part, 
whom  he  defeated  and  captured,  thus  obtaining  posaesaion 
of  the  whole  island.  Inspired  with  this  success,  he  invaded 
tbe  neighboring  islands,  and  after  several  yeara  of  hard 
fighting  conquered  them  all  except  Kauai  and  NUhau, 
which  were  under  the  sway  of  KaumualU,  with  whom  Ka- 
mehameha, after  one  or  two  futile  attempta  at  invasion, 
made  a  treaty,  under  which  the  poaaessions  of  KaumualU 
were  to  veat  in  Kamehameha  upon  the  death  of  the  former. 

In  1702  and  the  two  following  yeara  Taneouver  viaited 
the  Hawaiian  Islands,  and  introduced  cattle  on  May  8, 
1819.  Kamehameha  died  at  Kailua,  Hawaii,  after  a  long 
and  most  sneoessfnl  reign,  in  which  he  bad  firmly  estab- 
lished his  kiogdom  over  the  whole  group.  His  eldest  son, 
Iiiholiho,  succeeded  him  under  the  title  or  Kanfehameha  II., 
with  Kaahumann,  widow  of  Kamehameha  I.,  as  premier, 
and  who  in  infinence  and  power  was  the  real  sovereign. 
Under  her  sagacious  leadership,  aided  by  the  bold  reck- 
leasnen  of  tbe  king,  the  mighty  taboo  aystem  of  eentnries 
was  overthrown,  and  tbe  oonaervative  party  totally  routed 
in  a  sanguinary  battle  which  lasted  for  six  hoars.  Tbe 
universal  destmotion  of  the  idols  fbllowed.  Shortly  after, 
on  Apr.  4,  1820,  the  first  American  missionaries  arrived — 
■even  men,  with  their  wives.  They  immediately  began  to 
reduee  the  language  to  writing,  adopting  an  alphabet  of 


twelve  letters— a,  e,  t,  o,  «,  it,  k,  l,m,n,  p,  w — the  vowels 
pronounced  as  in  Europe,  and  the  oonaonants  hat/,  kay.  Ml, 
mu,  (in,  jK,  troy.  The  first  printing  wag  done  in  1822.  In 
1823  the  king  and  Kamamaln,  his  queen,  visited  England, 
where  they  both  died  the  year  following ;  whereupon  Kaa- 
humann, the  premier,  became  regent,  and  governed  until 
tbe  majority  of  Kanikeaonii,  brother  of  the  late  king,  a 
period  of  nine  years.  In  1824,  Ooorge,  the  son  of  Kau- 
mualU, late  king  of  Kauai  and  NUhau,  headed  a  rebellion 
on  Kauai,  whioh  alter  some  snooesses  was  summarily 
crushed.  In  1825  the  Ten  Commandments  wei%  adopted 
as  laws  by  tbe  government,  and  a  few  criminal  laws  were 
enacted  in  1827  and  1829.  The  first  Roman  Catholic  mis- 
sionaries arrived  July  7, 1827.  The  priests  with  their  con- 
verts were  from  time  to  time  exposed  to  severe  peraecutiona 
by  the  government  until  1SS9,  when  Commander  Laplace 
of  the  Frenoh  frigate  L'Artemise  obtained,  under  threata 
of  war,  civil  and  religion*  priviiegea  for  Roman  Catholics. 
Kanikeaonii  assumed  the  government  in  1833  as  Kameha- 
meha III.  In  1840,  Kamehameha  III.  and  the  chiefs  pro- 
mulgated a  constitution  granting  civil  righta  to  the  people. 
On  Feb.  25,  1843,  the  provialonal  ceasion  of  the  ialanda  to 
England,  in  conaequence  of  the  harah  demands  of  Lord 
Qeorge  Paulot,  oconrred;  which  arrangement  was  termi- 
nated and  the  Hawaiian  flag  restored  by  Admiral  Thomas 
on  July  81  in  the  same  year.  In  1846,  Kamehameha  III. 
approved  of  the  famous  Land  Act,  by  whieb  he  released 
the  loyal  right  to  a  large  portion  of  the  lands  of  tbe  king- 
dom and  provided  for  flieir  oonveyanoe  to  tbe  people.  In 
1849  the  temporary  oooupation  and  embargo  Af  tbe  port 
of  Honolulu  by  tbe  French  took  plaee.  In  1852  tbe  con- 
stitution was  revised  by  tbe  king  and  legialature,  by  whioh 
free  anSrago  was  established  as  a  civil  right.  Kameha- 
meha III.  died  on  Deo.  15,  1854,  and  waa  succeeded  by 
Alexander  Liholiho  (son  of  Kinan,  the  daughter  of  Kame- 
hameha I.),  who  reigned  as  Kamehameha  IV.  The  ohief 
monument  of  hia  reign  is  the  Queen's  Hospital.  In  185A 
he  married  Emma  Naea  (adopted  dangbter  of  Dr.  Rooke), 
who  in  1858  gave  birth  to  a  Doy  who  lived  hnt  little  over 
four  years.  After  aqnlet  and  prosperous  reign  of  nine  years, 
he  died  on  Nov.  30, 1863.  In  1862  an  En^ish  Reformed 
Catholic  mission  arrived.  Lot  KamehamMia,  brother  of 
the  late  king,  succeeded  him  as  Kamehameha  V.,  and  waa 
noted  for  bis  forcible  abrogation  of  the  national  constitu- 
tion and  promulgation  of  a  new  one  limiting  tbe  right  of 
aaffrage  by  a  property  qualification.  Hia  reign  waa  com- 
mercially proaperoua,  and  Honolulu,  the  capital,  was  beau- 
tified with  fine  public  buildings.  He  diea  Dee.  11, 1872,. 
without  issue,  leaving  tbe  Kamehameha  dynasty  extinct. 
After  a  four  weeks'  interregnum  under  the  regency  of 
the  cabinet,  Lunalilo,  a  high  ohief,  upon  tbe  unanimous 
nomination  by  the  people,  was  elected  King  by  the  legisla- 
ture. Hia  short  reign  of  one  year  was  noted  for  the  inati- 
tution  of-  measures  for  the  restoration  of  the  liberal  princi- 
ples of  tbe  old  constitution,  for  tbe  unpopular  ministerial 
effort  for  oommerciai  reciprocity  with  tne  U.  S.  on  tbe 
basis  of  the  ceasion  of  the  Pearl  River  Lagoon,  and  for  the 
bloodless  mutiny  of  troops  at  tbe  barracks  in  Honolulu. 
Lunalilo  died  Feb.  4,  1874,  and  left  no  issue.  On  Feb.  12, 
Kalakana  was  elected  king  by  the  legislature,  with  the  de- 
termined opposition  of  Queen-dowager  Emma,  which  cul- 
minated at  tne  election  in  a  riot  by  her  supporters,  in  whioh 
many  of  the  repreaentativea  were  aeverely  injured  and  tbe 
legialative  hall  partially  demoliahed.  Order  was  restored 
by  armed  forces  from  American  and  English  war-ships  in 
the  harbor. 

The  independence  of  the  Hawaiian  Islands  was  recognised 
by  the  U.  9.  in  1829,  and  more  formally  in  1843 ;  by  Belgium 
in  1844 ;  and  by  England  and  Franoe  later  in  the  same  year. 

Population. — From  the  time  of  Captain  Cook's  visit  to 
the  arrival  of  the  missionaries  in  1820  the  decrease  of  pop- 
ulation through  war  and  disease  was  immense ;  a  pestilence 
in  1804,  ealled  aiuian  okun,  the  oharaoter  of  whioh  ia  not 
known,  decimated  the  nation  fearfully.  Cook's  eatimate 
of  a  population  of  400,000  in  bis  time  was  probably  too 
great  by  100,000.  In  1823  the  population  was  eatimated 
at  142,000.  In  1832  the  firat  census  waa  taken,  making 
tbe  number  130,313;  tbe  census  of  1836  gave  108,579;  that 
of  1850,  84,165;  that  of  1853,  73,137,  the  last  interval  in- 
cluding the  smallpox  year;  the  eenaus  of  1860  gave 
69,700;  that  of  1868,  62,959;  and  that  of  1872,  56,897. 
The  laat  oenaus  ahowa  31,K0  males  and  26,247  femalea,  of 
whom  13,077  malea  and  12,682  femalea  are  married.  It 
alao  shows  889  resident  Americans,  of  whom  240  are  fe- 
malea; 619  English,  of  whom  178  are  femalea;  224  Ger- 
mana,  of  whom  47  are  femalea ;  88  Frenoh,  of  whom  19  arc 
femalea ;  395  Portngueae,  of  whom  28  are  femalea ;  and  1938 
Chineae,  of  whom  107  are  females;  besides  364  other  for- 
eigners, of  whom  21  are  females;  and  849  Hawaiian-bom, 
hnt  of  foreign  parentage,  of  whom  431  are  femalea;  show- 
ing a  total  of  5366  foreigners  and  their  deaoendanta,  of 
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whom  1071  are  femalM — showing  »n  inereue  over  the  oen- 
ina  of  1886  of  1172. 

Oeological  and  Oeograpkical  /VatKro.— The  Hawaiian 
Iilanda  are  lituated  tn  the  Xorth  PsciSo  Ooean  betweea 
lat.  IS"  50'  and  22°  40'  N.,  and  Ion.  lU"  60'  and  IBl"  40' 
W.  They  are  twelve  in  number,  with  a  total  ana  of  about 
0400  iquare  milea :  Hawaii,  4000  M).  m. ;  Haui,  800  sq.  m. ; 
Kahoolawe,  65  sq.  m. ;  Lanai,  100  aq.  ra.;  Holokai,  200  sq. 
m. ;  Oahu,  500  aq.  m. ;  Kauai,  S40  sq.  m. ;  NUban,  05  sq. 
m. — liabitable;  and  Mololcini,  Lehua,  Kaala,  and  Nihoa, 
barren  rojica.  The  group  extends  in  a  N.  N.  W.  direction 
from  Hawaii.  The  iaianda  are  all  high,  inoreaaing  in  aiae 
and  altitude  toward  the  8.  E.  The  rocli  of  the  whole  group 
is  roloanio,  with  the  exception  of  the  aneient  elevated  coral 
reef  and  the  resulting  sandstone.  So  true  fossiliferoua 
rocka  are  found,  although  the  tnfa  contains  fossilised  sheila 
and  oorala  of  recent  apeciea.  On  the  tops  and  in  the  in- 
terior of  the  mountains  a  variety  of  traooyte  is  found,  and 
the  bulk  of  the  mountains  seem  to  be  composed  of  phono- 
litea  and  grayatonea,  forming  a  oomplete  series  from  basalt 
to  trachyte.  The  following  are  some  of  the  minerals  that 
have  been  noticed :  sulphur,  pyrites,  common  salt,  sal-am- 
moniac, limonite,  quarts,  angite,  chrysolite,  garnet,  labra- 
dorite,  feldspar,  gypanm,  aoda-alum,  copperaa,  glauber  salt, 
nitre,  and  caleite.  There  are  two  active  volcanoes  on  Hawaii 
— rii.  Eilaueaand  Manna  Loa.  The  following  eruptions  are 
known  to  history :  ( 1 )  In  1 789,  from  Kilsnea,  accompanied 
by  earthquakes  and  the  discharge  of  poisonous  gases,  by 
which  nearly  100  persons  were  killed;  (2)  in  1801,  from 
Mount  Kualalai,  tne  third  in  height  on  Hawaii ;  (3)  in 
1823,  from  Kilauea;  (4)  in  1832,  from  Kilauea  and  Mauna 
Loa;  (5)  in  1840,  from  Kilauea;  (6)  in  1843,  from  new 
craters  and  flaaurea  near  the  summit  of  Mauna  Loa;  (7) 
in  1852,  fW>m  a  fissure  on  the  N.  side  of  Mauna  Loa; 
(8)  in  1855,  from  the  same  place,  continuing  thirteen 
months;  (9)  in  1859,  from  Mauna  Loa;  (10)  in  1866,  from 
Manna  Loa;  (11)  in  1868,  from  a  new  fissure,  nearly  three 
miles  long,  in  the  slope  of  Mauna  Loa,  ten  miles  fh>m  the 
sea,  aeoomponied  witn  violent  earthquakes  and  irruption 
of  great  sea-waves  upon  the  land,  by  whieh  200  honsei  and 
79  persons  were  destroyed.  The  craters  of  Hoknaweoweo 
(on  Manna  Loa)  and  Kilauea  are  now  active.  The  altitude 
of  Mauna  Kea,  the  highest  point  on  Hawaii,  is  13,805 
feet;  of  Kaleakala,  the  highest  point  on  Maui,  10,030  feet. 
The  extinct  crater  of  Kaleakala  is  7  miles  long,  3  wide, 
and  19  in  eiroumferenoe,  and  is  from  700  to  2000  feet  deep. 
Koala,  the  highest  point  on  Oabn,  is  S850  above  the  sea; 
the  altitude  of  Eaoai  is  about  6500  feet.  The  Mil  if  fer- 
tile and  well  adapted  to  planting  and  graaing.  It  ia  esti- 
mated that  there  are  nearly  2,000,000  acres  of  grasing 
land,  betides  290,000  acres  of  arable  land.  The  mountain- 
sides abound  in  forests,  in  which  there  is  a  plenty  of  ship- 
timber  and  ornamental  woods.  Numerous  streamc,  many 
of  them  large,  flow  down  the  monntains  to  the  sea. 

Agricutturt. — Sugar  is  the  principal  product.  There  are 
between  thirty  and  forty  plantations  whieh  raise  and  mann- 
faoture  an  aggregate  of  about  10,000  tons  of  sugar  per 
annum,  besides  molasses ;  wool,  tallow,  hides,  rice,  pnln, 
and  bananas  are  exported  in  considerable  quantities,  their 
production  being  generally  proAtable.  Nearly  all  the  crops 
of  temperate  elimatM  can  be  sneoestfuUy  grown,  but  are 
notprofitable  for  want  of  markets. 

Erportt  and  Importt. — The  total  exports  for  1873  were 
valuKl  at  91,601,407.78,  and  the  imports  for  the  same  period 
were  estimated  at  $1,340,448.51. 

Meiroroloffg. — The  climate  is  much  affected  by  locality, 
and  varies  from  cool,  frosty  weather  to  a  high  average  of 
heat  the  year  through.  The  N.  B.  trades  blow  the  greater 
part  of  the  year,  and  prevent  the  heat  from  becoming  op- 
pressive. Certain  leeward  portions  of  the  islands  are  eat 
off  from  the  trades  by  the  mountains,  and  are  consequently 
oppressed  with  sultry  weather,  which,  however,  is  tempered 
by  the  sea-breeies  which  in  such  places  almost  invariably 
blow  through  the  day.  Showers  are  frequent  in  the  sum- 
mer, and  in  the  winter  severe  southerly  and  westerly  rain- 
storms, lasting  for  days  and  oven  weeks,  are  liable  to  occur. 
Thunderstorms  are  rare,  but  severe.  At  Honolulu  the 
average  height  of  the  barometer  ia  30.054  inches.  The 
thermometer  at  the  same  place  ranges  from  62°  F.  at  aun- 
riae  to  89°  at  3  p.  x.,  with  an  average  of  75.7°.  At  Waimea, 
Hawaii,  at  an  elevation  of  4500  feet,  the  average  la  64°,  the 
loweat  48°.  The  average  rainMl  at  Waikiki,  near  Hono- 
lulu, is  48  inches  per  annum;  on  the  bill,  1  mile  back  of 
the  town,  56  inches;  at  Kaloeaplantation,  on  the  opposite 
side  of  the  island,  81  inches.  The  rainfall  in  Honolulu  for 
the  year  1837  was  21.1  inches ;  for  1838,  was  46.8  inches,  12 
of  which  fell  in  October.  The  former  year  had  295  days 
of  trade-winds,  44  of  B.  winds,  and  26  variable ;  and  285 
fine,  37  rainy,  and  43  variable  days ;  while  the  latter  had 
258  days  of  trade-winds,  71  of  southerly  winds,  and  36  va- 
riable, and  275  fine  days,  41  rainy,  and  49  variable  weather. 


Fauna. — By  far  the  greater  proportion  of  animals  pe- 
culiar to  the  Hawaiian  Islands  are  birds,  whieh  nomber  over 
70  species,  of  whieh  nearly  50  have  been  catalogued  and 
partially  described.  The largerpart  of  tbeseconsistof  water- 
fowl, beach  and  sea  birds.  The  difficulty  with  whieh  the  forest 
birds  can  be  observed  and  procured  has  rendered  progress 
in  describing  them  neeessarily  slow.  David  Malo,  the  na- 
tive historian,  enumerates  as  native,  hogs  of  several  varie- 
ties, dogs,  mice,  the  domestio  hen,  dragon-flies,  two  kinds 
of  butterflies,  millers,  moths,  flies,  wasps,  grasshoppers, 
cockroaches,  winged  ants,  two  kinds  of  spiders,  and  two 
kinds  of  lisarda. 

Plants. — The  vegetable  kingdom  ia  rich  in  intereating 
forms.  Many  new  species  and  varieties  have  been  dis- 
oorered,  and  mnefa  work  has  been  done  in  their  deseription 
and  elassifteation.  ^  S.  B.  Bole. 

I  endorse  the  above  article  by  Mr.  Dole^ 

Elisha  H.  Allkh,  Chi^-JuMue  of  Hawaiian  Ulandt. 

Haw  Creek,  tp.  of  Knox  eo..  III.    Pop.  1056. 

Haw  Creek,  tp.  of  Bartholomew  co.,  Ind.   Pop.  2634. 

Haw  Creek,  tp.  of  Morgan  oo..  Mo.    Pop.  1731. 

Hawes  (Joil),  D.  D.,  b.  at  Medway,  ICass.,  Dee.  22, 
1789;  graduated  at  Brown  University  in  1813;  stndicd 
theology  at  Andover,  and  in  1818  beoame  pastor  of  the 
First  Congregational  ehnroh  in  Hartford,  Conn,  He  won 
great  fame  as  an  author  and  preacher.  Among  his  nu- 
merous works  are  Lecturea  to  Young  Men  (1828),  which  had 
a  great  sale;  Memoir  o/ A'ormand  Smith  {ISZ9) ;  The  Se- 
ligion  of  the  Eatt  (1845);  and  An  Offering  to  Home  Mie- 
tionariet  (1865).     D.  at  dilead,  Conn.,  June  5,  1867. 

Hawesville,  post-r.,  cap.  of  Haneock  eo.,  Ky.,  120 
miles  W.  8.  W.  of  Louisville,  on  the  Ohio  River.  It  Utha 
oentre  of  the  Kentucky  coal  system.  8  mines  being  in  ioe- 
cessful  operation  in  the  vicinity.  There  are  sevwal  good 
sobools,  4  oburahes,  2  hotels,  1  fumiture-faotory,  1  hub  and 
spoke  factory,  and  1  newspaper.  Principal  oconpation,  eoal- 
mining  tod  tobacco-raising.     Fop.  855. 

David  R.  McBRAr,  En.  "  PLAnronALER." 

Haw'fineh,  the  common  grosbeak  of  Europe  and  Asia, 
Coeeotkrauetea  mtlgaria.  It  is  a  shy  forest  bird,  but  is 
quite  destructive  of  amall  fruitf,  aeeds,  and  the  like.  It  is 
variegated  with  block,  white,  brown,  and  gray  of  vorions 
tints,  and  is  seven  inches  long. 

Haw'ick,  town  of  Scotland,  in  the  county  of  Sox- 
burgh,  at  the  confluence  of  the  Toriot  and  the  Slitrig.  It 
is  the  centre  of  tho  Scotch  manufactures  of  stockings,  plaids, 
shawla,  and  blankets.     Pop.  11,355. 

Hawk,  0  popular  name  for  many  birds  of  prey  of  the 
family  Falconidu),  mostly  smaller  than  those  known  as 
eagles,  and  having,  aa  a  rule,  shorter  wings  than  tho  true 
or  noble  falcons.  The  term  ia,  however,  a  very  vogue  one. 
For  instance,  the  block  bowk  of  the  U.  S.,  called  olso 
rough-legged  falcon,  is  the  Anhihuteo  taneli-johanaie  s 
others  are  of  the  genera  J*oliomi«f  Geranoepizaf  Jftcrcwfur, 
Melierax,  and  many  other  genera.  The  genns  Aceipiler 
is,  however,  regarded  as  the  typical  one.  The  more  import- 
ant species  on  dessribed  under  their  alphabetical  hoods. 

Hawk'bit,  the  £eoii(odoii  autumnate  of  Linnaeus,  called 
also  &ll-dandelion,  o  compoaite  perennial  plant  from  En- 
rope,  noturaliaed  in  ports  of  the  U.  6.  Its  heads  of  yel- 
low flowers  resemble  those  of  tho  dandelion,  and  in  New 
England  are  very  abundant  from  July  to  October. 

Hawk  Creek,  tp.  of  Renville  oo.,  Minn.    Pop.  353. 

Hawkers.  See  Peddlers,  by  Pnor.  T.W.  Dwioht,  LL.D. 

Hawkeabnry,  a  river  of  East  Australia,  in  New  Booth 
Woles.  It  enters  the  Pocific  at  Broken  Bay,  20  miles  N.  E. 
of  Sidney.  Its  course  is  only  50  miles,  but  it  la  navigable 
up  to  Windsor.  It  ia  remarkable  for  its  inundations,  the 
water  sometimes  rising  20  feet  in  a  few  honrs. 

Hawkesbnry,  a  v.  of  Presoott  co.,  Ontario,  Canada,  on 
the  river  Ottawa,  opposite  Orenville,  with  which  it  ia  con- 
nected by  ferry.    It  haa  monnfoctures  of  lumber.    P.  1671. 

Hawkesworth  (Jons,)  LL.D.,  b.  in  London  1715  or 
1719;  woB  o  clookmaker's  appraotioe;  read  law,  and  in 
1744  beoame  compiler  of  paniamentary  debates  for  the 
Oentleman't  Magatint,  for  whioh  periodical  he  was  oritie 
1765-72;  was  the  author  of  70  of  the  140  papers  published 
in  the  Adventurer  (1752-54),  in  aonscquanoe  of  whioh  he 
received  tho  doctorate  from  the  arohbiahop  of  Canterbury. 
Author  of  Zimri,  a  good  oratorio  (1760) ;  Edgar  and  Eme- 
tine, a  drama  (1761);  Almoran  and  Hamet,  a  tale  (1761); 
prepared  for  the  government  on  aooount  of  the  first  voy- 
ue  of  Cook,  with  some  account  of  the  voyagea  of  Byron, 
Wallis,  and  Carteret  (3  vols.,  1773),  a  work  which  called 
forth  severe  criticisms;  translated  Finelon's  TOtmamie 
(1768) ;  prepared  a  good  Life  of  Swi/i,  eto.  D.  Nov.  17, 
1773. 

Hawking.  Bee  Faloohbt,  by  Prof.  A.  i»  OirBKiWATn. 
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Hair'kinR«  county  of  Tennessee,  bounded  on  the  "S.  by 
Virginia.  Area,  300  square  miles.  It  is  mountainoas, 
vith  iride  fertile  valleys.  Cattle,  grain,  tobaeco,  and  wool 
are  staple  prudueta.     Cap.  Rogersrille.     Pop.  15,837. 

Hawkins  {BesuAuts),  b.  in  North  Carolina  Aug.  15, 
1754;  oduoatod  at  Prinooton;  was  an  excellent  French 
scholar ;  became  Washington's  interpreter  in  his  intercourse 
with  the  Freaoh  offloers  of  his  army  ;  was  with  him  at  the 
battle  of  Monmouth.  In  1780  was  chosen  commercial  agent 
of  North  Carolina,  and  1781-81  and  1780-87  was  a  dele- 
gate to  Congress ;  1789-93  was  a  Senator  from  the  same 
State  under  the  new  Constitution.  In  the  latter  year  he 
was  appointed  by  Washington  agent  for  superintending  all 
the  Indians  S.  of  the  Ohio ;  this  office  bo  retained  until  his 
death,  making  his  head-quarters  most  of  the  time  at  a  sta- 
tion in  Georgia  which  is  now  known  as  the  eity  of  Uawk- 
insville,  named  in  honor  of  his  memory.  To  eaob  sueces- 
sive  President  from  Washington  to  Madison  he  tendered 
his  resignation,  which  was  not  accepted.  He  was  a  man 
of  superior  abilities,  groat  variety  of  learning,  and  of  lofty 
oharaoter.  He  left  soma  valuable  writings  on  topography 
and  the  Indian  character.  D.  June  S,  1818,  universally 
lamented  by  both  the  white  men  and  the  red  men  from  the 
Ohio  to  the  Qulf,  whose  mutual  interests  and  intercourse 
he  had  so  humanely  and  beneScontly  eondnotod  for  upwards 
of  a  quarter  of  a  century.  (See  Chappell's  Hirtorical 
UUeeUaHiet  of  Oaorgia.)  A.  H.  Stcpoexs. 

HawkiDS  (Bixjanix  Watkrhodse),  F.  €>.  8.,'B.  Ii.S., 
b.  in  London  Feb.  8,  1807 ;  was  educated  at  St.  Aloysius* 
College;  studied  art  under  William  Bohnos,  the  sculptor; 
began  the  pursuit  of  natural  soience  in  1S27,  and  in  1852 
began  the  restoration  of  extinct  animals  in  model,  his  pre- 
vious labors  (1812-47)  in  studying  living  forms  of  animal 
life  at  Knowsley  Park  having  flttod  him  for  the  work.  In 
1868  he  removed  to  the  U.  8.  His  lectures  in  the  United 
Kingdom  and  the  U.  S.  have  done  much  to  popularize  sci- 
ence. Hie  thirty-thrM  restorations  of  fossil  animals  for 
the  Crystal  Palace  Park,  near  London,  are  famous  exam- 
ples of  his  skill  in  modelling.  Author  of  Popular  Compare 
alivt  Aaatomv  (1840) ;  EUmenti  of  Form  (1842) ;  Compar- 
ative  View  of  the  Httnin  and  Animal  Frame  (1860) ;  Allot 
of  Gomp.  Otloologf  (with  Huxley,  1864) ;  Artittit  AmKomjr 
of  lh»  Jfom,  Oatlle,  and  Sheep,  eto. 

Hawkins  (Sir  Sata),  b.  about  1520  at  Plymouth,  Eng- 
land; became  a  mariner,  and  in  1562,  1564,  and  1567  took 
oargoes  of  slaves  from  Guinea  to  Spanish  America;  was 
attacked  (1567)  on  the  Mexican  coast  by  a  Spanish  Beet, 
and  lost  several  ships  from  the  squadron  in  his  command ; 
was  made  treasurer  of  the  English  navy  1573 ;  knight  and 
rear-admiral  1588,  and  served  with  distinction  against  the 
Armada ;  went  with  Frobisher  to  oat  off  the  plate-fleet  1590, 
but  failed  to  accomplish  that  result ;  led  with  Drake  an  ex- 
pedition against  the  Spanish  West  Indies,  and  d.  at  sea  Nov. 
21,  1595. 

Hawkins  (Sir  Johm),  b.  in  London  Mar.,  1719;  was 
bred  an  attorney,  but  devoted  much  time  to  music  and  lit- 
erature; joined  the  Madrigal  Society  1741,  and  in  1749  be- 
came a  member  of  Dr.  Johnson's  literary  club;  magistrate 
for  Middlesex  1761 ;  suppressed  the  riots  at  Brentford  1768, 
at  Spitalfields  1769;  was  knighted  1772,  and  d.  in  London 
Hay  21,  1789.  Chiefly  remembered  for  his  General  Hiet. 
of  Mneic  (1776),  an  important  work  ;  wrote  also  a  Life  of 
Jnhneon  (17S7),  and  published  an  edition  of  Walton's  Angler 
(1760),  and  of  Johnson's  Work;  besides  several  minor  works 
of  his  own. 

Hawkins  (Williax  Okoroc),  b.  at  Baltimore,  Md., 
Oct.  22,  1S23,  a  son  of  John  H.  W.  Hawkins  (1797-1858), 
the  Washingtonian  temperance  lecturer.  The  son  gradu- 
ated at  Wesleyan  University,  Middletown,  Conn.,  1848; 
studied  divinity  at  Fairfa-i  Seminary,  Va.,  1848-51 ;  en- 
tered the  Protestant  Episcopal  ministry  1851 ;  has  held 
rectorships  in  Maryland,  Massachusetts,  Pennsylvania, 
etc. ;  edited  the  National  Freedinan,  etc.,  1863-66,  and  has 
been  much  engaged  in  domestic  missions ;  in  1874  became 
chaplain  in  the  asylum  at  Binghamton,  N.  Y.  Author  of 
a  Life  of  his  father  (1859);  Lamford  Lane  (1863);  Hie- 
torif  of  the  Freedman't  Commieeion  (1866),  etc. 

Haw'kinsTille,  city,  cap.  of  Pnlaski  oo..  Qa.,  40  miles 
S.  of  Macon,  on  the  Mscon  and  Brunswick  R.  R.  It  has 
4  good  schools,  5  churches,  1  bank  and  trust  company,  1 
newspaper,  2  carriage  and  wagon  factories,  a  large  cotton- 
factory,  3  cotton  warehouses,  1  steam  grist-mill,  a  Masonic 
and  an  Odd  Fellows  lodge,  and  the  usual  number  of  stores. 
Pop.  813.  Joh:(  H.  Maktb5,  Mayor. 

Haw'kinsville,  post-v.  of  Boonville  tp.,  Oneida  eo., 
N.  Y.,  has  several  manufactories.     Pop.  150. 

Hawk  Moths,  the  Sphingidm,  a  family  of  lopidopter- 
ons  insects,  of  which  there  are  more  than  300  known  species, 
quite  largely  from  tropical  America.   Among  them  are  some 


of  the  largest  of  the  Lepidoptera.  They  have  short  bodies 
and  narrow,  strong  wings,  which  make  their  flight  swift 
and  powerful.  They  often  stand  poised  in  the  air  like  hum- 
ming-birds, and  in  general  obtain  their  food  from  flowers 
after  the  manner  of  humming-birds.  At  rest,  the  wings 
usually  form  a  roof  or  tent  over  the  insect,  and  in  flight  the 
hind  wing  is  attached  by  a  hook  to  the  forward  wing.  The 
larvB  have  sixteen  logs,  and  are  remarkable  for  their  large 
sise  and  their  habit  of  elevating  the  fore  part  io  a  manner 
fancied  to  resemble  the  position  of  the  sj^inz  (hence  the 
name  jS^itnz  for  the  typical  genus).  The  larvae  are  mostly 
destructive  plant-feeders.     The  U.  S.  have  many  species. 

Hawks  (Ciciso  Stepben),  D.  D.,  LL.D.,  Protestant 
Episcopal  bishop  of  Missouri,  was  b.  at  New  Berne,  N.  C, 
May  26,  1812,  and  graduated  at  the  University  of  North 
Carolina  in  1830 ;  stndied  law ;  was  ordained  in  18.34 ;  rec- 
tor of  Trinity  church,  Buffalo,  N.  T.,  1837-43,  of  Christ 
church,  St.  Louis,  1 843-44,  and  was  consecrated  bishop  of 
Missouri  in  1844.  During  the  cholera  season  of  1849  he 
was  conspicuous  for  his  care  for  the  physical  and  spiritual 
good  of  the  sufierers.  He  was  the  author  of  several  works, 
chiefly  for  the  young.     D.  Apr.  19,  1868. 

Hawks  (Framcis  Lister),  D.  D.,  LL.D.,  b.  at  New 
Berne,  N.  C.,  June  10, 1798,  and  was  an  elder  brother  of 
Bishop  C.  6.  Hawks.  Uo  graduated  at  the  University  of 
North  Carolina  in  1815,  andoccame  a  successful  lawyer,  but 
in  1827  was  ordained  to  the  ministry  of  the  Protestant  Epis- 
copal Church.  Was  for  a  time  assistant  minister  in  New  Ha- 
ven, Conn.,  and  in  Philadelphia;  in  1830  was  chosen  pro- 
fessor of  divinity  In  Washington — now  Trinity — College, 
Hartford,  Conn. ;  in  1831  was  rector  of  St.  Stephen's,  New 
York  City,  and  of  St.  Thomas's,  1832-43.  In  1835  he  de- 
clined the  missionary  bishopric  of  the  South-west.  In  1837 
he  became  one  of  the  founders  of  the  Neu  York  Revievi, 
and  in  1839  established  St.  Thomas's  Hall,  a  school  at  Flush- 
ing, N.  Y,,  by  which  he  was  heavily  involved  in  debt.  He 
was  (1840-42)  editor  of  the  Ch«reh  Record.  In  1843-44 
he  resided  in  Mississippi,  of  which  diocese  he  declined  the 
bishopric.  He  was  (1844-49)  rector  of  Christ  church.  New 
Orleans,  and  was  chosen  first  president  of  the  University 
of  Louisiana.  He  held  (1849-41 )  rectorships  in  New  York 
City,  where  (15,000  was  presented  to  him  for  the  relief  of 
his  peenniary  embarrassments.  In  1854  ha  declined  the 
bishoprio  of  Rhode  Island.  Sympatbiiing  with  the  South 
during  the  civil  war,  he  held  (1861-65)  the  reotorship  of 
Christ  church,  Baltimore.  In  1865  he  accepted  the  ministry 
of  the  chapel  of  the  Holy  Saviour,  N.  Y.  D.  Sept.  27, 1866. 
Wheo  in  tne  practice  of  law  he  published  several  volumes 
of  legal  reports  and  a  digest,  and  afterwards  Contribution 
to  the  Eaeleeiartieal  Hint,  of  the  V.  S.  (1836-41)  j  Narrative 
of  Com.  Prrry't  Expedition  (1856) ;  Hieiorg  of  North  Caro- 
lina (1857-48);  Doevmentarn  Hiet.  of  the  Prot.  Epitcopal 
Chureh  (1863),  and  a  large  number  of  other  works,  among 
them  the  "  Uncle  Philip  "  series  for  the  young.  He  was 
alike  eminent  for  learning,  piety,  and  eloquenoe. 

Hawks'bee,  or  Hauksbee  (Frahcis),  F.  R.  S.,  wa* 
ohosen  to  the  Royal  Society  in  1705;  lieoame  curator  of 
experiments,  and  in  1723  assistant  secretary.  Author  of  43 
papers  in  the  Philot.  Traneactioni  between  1704  and  1713, 
and  of  Phgeio-Meehanieal  Experimenle  (1709).  He  was  one 
of  the  founders  of  electrical  science,  and  mode  improve- 
ments in  electrical  machines,  air-pumps,  and  other  appara- 
tus. The  times  and  places  of  his  birth  and  death  are  not 
known. 

Hawk'shaw  (Jobn),  F.  R.  S.,  b.  at  Leeds,  England, 
in  1811,  where  he  was  educated;  pupil  under  Mr.  Chas. 
Fowler;  engaged  in  the  construction  of  turnpike  roads; 
subsequently  he  became  assistant  to  Mr.  Alexander  Nim- 
mo,  government  engineer  of  public  works.  On  the  death 
of  Mr.  Nimmo,  Mr.  Hawksbaw  went  to  South  America 
and  assumed  charge  of  the  Bolivar  oopper-mines.  Re- 
turning to  England,  he  became  engineer  of  the  Manches- 
ter and  Bolton  Canal  and  Railway,  and  subsequently  con- 
structed the  Lancashire  and  Yorkshire  Railway  and  sev- 
eral others  in  various  parts  of  England.  His  name  is  in- 
timately connected  with  many  rreat  engineering  achieve- 
ments throughout  Europe.  In  Russia  he  constructed  the 
Riga  and  Dunaberg  and  the  Dnnaberg  and  Witepsk  mil- 
ways;  in  Wales,  the  Penarth  harbor  and  dock  in  Cardiff 
Roads;  the  Londonderry  bridge  in  Ireland;  the  Charing 
Cross  and  Cannon  Street  railways,  besides  other  public 
works  in  London ;  the  now  docks  at  Hull;  the  government 
railways  in  Mauritius;  was  engineer-in-chief  of  the  great 
ship-canal  from  Amsterdam  to  the  North  Sea,  planning  the 
North  Sea  harbor,  the  actual  construction  of  which  involves 
but  slight  deviation  from  his  original  designs ;  constructed 
the  new  West  India  docks  in  London,  etc. ;  was  oonsnlting 
engineer  to  the  Madras  and  Eastern  Bengal  railways ;  en- 
gineer of  the  magnificent  harbor  of  refuge  at  Holyhead, 
and  of  the  foundations  of  the  new  fortifications  at  Splt- 
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head ;  and  ia  fnqnentl?  called  npon  by  tho  British  gOT- 
ernment  aa  consulting  engineer  on.worlu  of  a  professional 
oharaoter.  On  the  failure  of  the  great  sluice  at  St.  Qer- 
mains,  by  whieh  the  tide-waters  of  the  rirer  Ouse  poured 
into  the  MiddU  Lmtl  Drain,  bursting  its  banks  at  various 
points  and  ionndating  6000  acres  of  land,  Mr.  Uawkshaw's 
services  were  called  upon  to  remedy  the  disaster,  which  he 
did  successfully,  substituting  for  the  first  time  large  siphoM 
for  the  fallen  sluice ;  was  one  of  the  metropolitan  commis- 
sioners of  sewers,  and  in  1860  was  appointed  royal  commis- 
sioner to  decide  between  the  various  sehemes  proposed  for 
supplying  the  city  of  Dublin  with  water.  In  1874  he  sailed 
for  Brasil,  on  invitation  of  the  emperor,  to  examine  and 
report  on  all  tho  principal  harbors  of  the  3000  miles  of  sca- 
coatt.  Author  of  many  professional  papers  and  works, 
and  bos  been  president  of  the  Institution  of  Civil  En- 
gineers. Q.  C.  SlHUOHg. 
Hawki'  Springa,  tp.  of  Jackson  eo.,  Ala.    Pop.  386. 

Hawler*  post-tp.  of  Franklin  eo.,  Mass.  It  is  moun- 
tainous, but  wdl  adapted  to  grasing,  and  contains  iron  or* 
and  a  mineral  spring.    Pop.  672. 

Hawley,  post-v.  of  Palmyra  tp.,  Wayne  eo..  Pa.,  on 
the  Honesdalo  branch  of  the  Erie  R.  R.,  8  miles  8.  E.  of 
Honesdale,  and  on  the  Pennsylvania  Coal  Co.'s  R.  R. 

Hawler  (BosTWici),  D.  D.,  b.  at  Camillus,  N.  Y.,  Apr. 
8, 1814;  graduated  in  1838at  Wesleyan  University;  tanght 
in  seminary,  Caienovia,  ST.  Y.,  183S-42;  has  held  numer- 
ous pastorates  in  the  Methodist  Episcopal  Church.  Author 
of  Manual  of  Mttkodim,  and  varioos  reviews,  tracts,  etc. 

Hawley  (JossrH),  b.  at  Northampton,  Mass.,  1724; 
graduated  at  Yale  College  1742.  Starting  life  in  the  min- 
istry, he  became  a  lawyer,  in  which  profession  he  achieved 
a  great  reputation  through  many  years  of  practice.  From 
1764  to  1776  he  oocupied  a  seat  in  the  house  of  represen- 
tatives, where  his  eloquence  was  exerted  in  the  cause  of 
American  liberty,  of  which  he  was  one  of  the  ablest  advo- 
cates during  this  eventfnl  period.  Owing  to  the  condition 
of  his  health  he  retired  ttom  public  life  in  1776.  Although 
for  a  time  an  active  opponent  of  Jonathan  Edwards,  whose 
removal  he  attempted  to  effect,  he  yet  in  1760,  on  becoming 
convinced  of  his  error,  in  a  characteristic  letter  to  Mr.  Ed- 
wards deplored  his  action  in  the  matter.   D.  Mar.  10, 1788. 

Hawler  (Qen.  Joseph  Roswkll),  b.  at  Stewartrrille, 
N.  C,  Oct.  ?1,  1826.  His  father  was  a  native  of  Farming- 
ton,  Conn.,  and  to  that  State  the  ftimily  returned  in  1837, 
and  afterwards  removed  t«  Cazenovla,  N.  Y.  Oen.  Hawley 
received  his  early  education  in  the  schools  of  Farmington 
and  Hartford,  Conn.,  and  Caienovia,  N.  Y.,  and  was  grad- 
uated at  Hamilton  College,  N.  Y.,  In  1847.  He  stndiod  law 
at  Cazenovia  and  Farmington,  and  in  Sept.,  1860,  oom- 
menoed  practice  in  Hartford,  where  he  was  for  a  time  the 
law-partner  of  John  Hooker,  Esq.  lie  very  early  took  a 
deep  interest  in  the  politics  of  the  country,  and  was  an 
active  opponent  of  slavery,  especially  of  its  e-ttcnsion  to 
the  U.  S.  Territories.  He  was  an  earnest,  forcible,  and  vig- 
orous platform-speaker  in  the  days  of  the  Free-Soil  agita- 
tion. In  his  law-oSce,  and  by  his  invitation,  Hon.  Gideon 
Welles,  Hon.  John  M.  Niles,  and  a  few  other  prominent 
Hartford  men  met  Feb.  4, 1856,  and  took  steps  which  led 
to  the  organisation  of  the  Republican  party  in  Conneoticnt. 
In  Feb.,  1857,  he  left  the  practice  of  the  law  and  became 
editor  of  the  Hartford  Etemng  Prtn,  a  journal  established 
ia  1856  as  the  organ  of  the  newly-formed  Republican  party, 
bis  associate  being  William  Faxon,  Esq.,  afterwards  assist- 
ant secretary  of  the  navy.  As  an  editor  and  platform- 
speaker  he  was  prominent  in  his  State  in  the  exciting  po- 
litical times  from  1856  to  1861.  Upon  the  outbreak  of  tho 
war  of  1861-65  he  enlisted  in  the  army  (Apr.  15,  1861), 
being  the  first  man  in  Conneotiout  to  enroll  uis  name  for 
the  volunteer  service.  He  went  to  the  field  as  captain  in 
the  1st  Regiment  Connecticut  Vols. ;  was  in  tho  battle  of 
Bull  Run,  his  company  and  regiment  being  among  the 
forces  which  preserved  their  discipline  through  that  rout, 
returning  to  Washington  in  good  order,  and  saving  much 
property  that  bad  been  abandoned.  At  tho  close  of  tho 
three  months'  campaign  he  immediately  engaged  in  recruit- 
ing for  the  7th  Connecticut  Vols.,  in  which  ho  was  com- 
missioned lieutenant-colonel.  He  served  in  a  campaign 
before  Charleston,  S.  C,  aided  in  the  bombardment  of  Fort 
Pulaski,  his  regiment  being  the  first  to  occupy  the  fort  after 
its  surrender ;  was  in  the  battles  of  Morris  Island,  Fort 
Wagner,  James  Island,  Pocotaligo,  and  Olustee,  command- 
ing a  brigade  in  the  latter  engagement.  He  was  commis- 
sioned a  colonel  in  1862,  and  a  brigadier-general  in  1864, 
though  he  had  commanded  a  brigade  for  a  long  time  pre- 
vious to  this  promotion.  He  served  in  the  Army  of  the 
James  before  Richmond  and  Petersburg,  and  with  his  com- 
mand participated  in  many  of  the  hardest  battles  of  that 
siege.     He  was  militsury  governor  at  Wilmiogtoa,  N.  C,  on 


the  ooonpation  of  that  city  by  the  Federal  troops.  He  was 
brevettad  m^or-general  in  1865,  was  Gen.  Terry's  chief 
of  staff  at  Richmond  after  the  surrender  of  Lee,  and  was 
mustered  out  of  service  in  Jan.,  1866.  He  was  elected  gov- 
ernor of  Connecticut  in  Apr.,  1866,  holding  the  office  one 
year.  He  returned  to  Journalism  as  editor  of  tho  Hartford 
Courant,  with  which  the  Prett  had  been  consolidated.  Ha 
was  president  of  the  Republican  national  convention  at 
Chicago  in  1868,  and  his  brief  speech  on  taking  the  chair 
was  an  eloquent  declaration  of  the  high  and  pure  ideas 
which  have  guided  his  political  life.  Such  sentiments  as 
the  following  in  that  speech  furnished  keynotes  for  the 
campaign  in  some  degrao :  "  For  every  dollar  of  tho  na- 
tional debt  tho  blood  of  a  soldier  is  pledged.  Every  bond, 
in  letter  and  in  spirit,  must  be  held  as  sacred  as  a  soldier's 
grave."  "  The  power  of  a  nation  of  forty  millions  must  be 
behind  the  just  claims  of  the  poorest  workingman,  of  what- 
ever race,  to  even  a  day's  wages;  its  majesty  must  be  felt 
wherever  the  humblest  loyal  man  appeals  against  personal 
violence  and  oppression,''    He  was  elected  to  the  42d  Con- 

fresa  from  the  First  Connecticut  district  Nov.  6,  1873,  to 
II  tho  vacancy  caused  by  the  death  of  Hon.  Julius  L. 
Strong,  receiving  the  largest  Republican  vote  ever  east  in 
the  district.  He  was  re-clccted  to  the  43d  Congress  Apr., 
1873.  On  the  organitation  of  the  Centennial  commission  to 
arrange  for  the  celebration  of  the  one  hundredth  anniver- 
sary of  American  Independence,  he  was  chosen  its  presi- 
dent. Gen.  Hawley  is  a  good  type  of  the  self-made  men 
of  America.  Hie  progress  in  the  army  was  due  to  a  noble 
courage  and  constant  devotion  to  his  soldierly  doties ;  his 
distinotion  in  other  fields  has  been  worthily  won — •  sound 
iutcgrity,  high  purposes,  earnest  advocacy  of  what  be  b*- 
liev^  to  be  right,  and  fearless  opposition  to  wrong  evaiy- 
where,  having  been  eharaoteristics  of  his  social,  journal- 
istic, and  political  life.  6.  A.  Hobiard. 

Haw'Ieyville,  post-v.  of  Newtown  tp.,  Fairfield  eo.. 
Conn.,  on  the  HousatODio  R.  R.,  at  its  junction  with  the 
Shepaug  Valley  R.  R.,  23  miles  N.  By  W.  from  Bridgeport, 
Conn. 

Hawler^ille*  post-v.  of  Page  eo.,  Ia.    Pop.  200. 

Hawthorn.    See  Crat^bous. 

Haw'thome  ( Jdliax),  a  son  of  Hathaniel  Hawthorne, 
b.  in  Boston  June  22,  1846;  stndiad  in  Harvard  CoUega 
and  Bcientiflo  School,  and  in  Dresden,  Germany,  where  n« 
has  resided  since  1872.  He  was  1870-72  an  engineer  in 
New  York.  Ue  has  published  the  novels  Bmtant  (1873) 
and  Jdolatrg  (1874),  and  many  oontributions  to  periodical 
literatnro. 

Hawthorne  (Nathahibl),  b.  July  4,  180^  at  Sa- 
lem, Mass.  In  early  youth  he  wag  sent,  on  aooount  of 
feeble  health,  to  live  npon  a  farm  at  Raymond,  Me.  lie 
graduated  at  Bowdoin  College  in  1835,  in  the  same  class 
with  H.  W.  Longfellow  and  G.  B.  Checver.  He  then  re- 
turned to  Salcm,  where  resided  his  widowed  mother,  who 
had  over  since  1808  been  a  constant  mourner  for  tBe  loss 
of  her  husband.  While  here  he  published  occasional  arti- 
cles, mostly  talcs,  in  different  periodicals.  In  1828  he  pub- 
lished FanthaKt,  an  unsuccessful  romance.  He  went  to 
Boston  in  1S3G  and  edited  the  ^mrrican  Magatine,  an 
illustrated  periodical,  which  was  soon  bankrupt.  In  1837 
appeared  Tvice-told  TaUty  which  was  made  up  from  his 
previous  contributions  to  periodicals.  This  work  gradu- 
ally drew  the  attention  of  cultivated  persons  to  the  won- 
derftil  powers  of  its  author,  and  in  1842  another  serici 
appeared.  He  was  (1838—41)  employed  in  the  Boston  cus- 
tom-house, in  which  the  historian  Bancroft  was  then  col-  . 
lector.  In  1842  he  Joined  for  a  time  in  the  Brook  Farm  ex- 
periment. In  1843  he  married  and  went  to  Concord,  Mass., 
where  he  lived  in  the  old  parsonage,  afterwards  immor- 
talised by  him  in  Uonttfrom  a%  Old  Mann  (1846).  While 
here  he  was  the  associate  of  Emerson,  Thoreau,  Ellery 
Channing,  and  other  congenial  friends.  He  was  (1846- 
50)  surveyor  of  theport  of  Salem.  While  here  he  wrote 
that  powerful  tale  Tie  Scarlet  Letter  (1850),  his  most  suo- 
ccssfnl  romance.  He  lived  (1850-52)  in  Lenox,  Haas.,  and 
hero  ho  produced  the  Hmue  of  the  Seven  OahUt  (1851),  and 
The  Bbthcdale  Romance  (1852),  and  in  the  latter  year 
pnblished  a  Li/e  of  Franklin  Pierce,  who  was  a  college- 
friend  to  whom  Hawthorne  was  warmly  attached.  He  was 
U.  S.  consul  at  Liverpool  1853-57,  and  afterwards  spent 
some  years  in  Italy.  He  lived  (1860-64)  in  Concord,  Mass., 
and  while  journeying  for  his  health  with  Mr.  Pierce  ho  d. 
at  Plymouth,  N.  H.,  May  19, 1864.  Besides  the  works  men- 
tioned above  are  TVtie  Storiet/ran  History, etc. {IH&l),  The 
Wonderbnok  (1851),  The  Snote  Image,  etc.  (1852),  TangU- 
mood  Talet  (1853),  The  Marble  Fam  (1860,  in  some  re- 
spects his  best  effort),  and  Our  Old  Home  (1863).  After  his 
death  appeared  a  scries  of  Notehooht  (1868-72),  Septimin* 
Felton  (1872),  and  parts  of  the  unfinished  Dolliver  Romance. 
In  person  be  was  tall,  large,  and  imposing,  but  he  was  as 
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ihy,  wmitiTa,  and  impreiaible  aa  any  woman.  In  hit  pe- 
enliar  rein  of  romanoe  his  gcnins  ig  ttnapproaahabla. — Mr. 
Hawthorne's  wife,  Sophia  PEABonr  (1810-71),  a  lady  of 
artistio  tutes,  illustrated  one  of  his  stories  before  their  ae- 
qnaintance,  and  after  his  death  edited  the  Noimbookt,  and 
published  arolameof  ^otesof  her  own  (18S8). — His  daugh- 
ter Uha  edited  her  lather's  Septimiiu  Felton. 

Haw  Tree,  tp.  of  Warren  oo.,  N.  C.    Pop.  1540. 

Hax'all  ( RoiBKT  William),  M.  D.,  b.  in  Petersburg,  Va., 
Aug.  I,  1803;  d.  in  Riohmond  Mar.  26,  1872;  graduated 
at  f  ale  College  1823 ;  attended  his  first  course  of  medical 
lectures  in  the  UniTersity  of  Peansylrania,  and  received 
his  degree  from  the  University  of  Maryland  in  1820.  He 
Tolanteered  to  meet  the  cholera  in  New  York  City  in  1832, 
enjoyed  the  advantages  of  the  schools  and  hospitals  of  En- 
rope,  and  returning  thence  settled  in  Riohmond,  where  for 
years  he  enjoyed  a  large  practice.  He  obtained  two  Boyl- 
ston  prises — one  for  an  essay  on  fistula  laohrymalis,  the 
other  for  exploration  of  the  internal  organs  by  external 
means.  He  was  also  a  frequent  contributor  to  a  monthly 
medical  journal  called  the  SMkoaeope^  He  waA  preeident 
of  the  Medical  Society  of  Virginia  in  1841,  and  again  in 
I8iO,  and  took  a  very  active  interest  in  the  organisation  of 
the  American  Medical  Association — was  in  fact  one  of  its 
founders.  Paul  F.  Bte. 

Hazo  (F11AN90H  BcxotT),  Babox,  b.  June  24, 1774;  • 
general  of  French  engineers,  and  one  of  the  most  able  mili- 
tary engineers  of  modem  times.  Distingaisbed  himself  at 
the  siege  of  Iierida,  Heqnenenia,  and  Tarragona  under  8u- 
chet;  directed  the  construction  of  fortifications  at  Belfort, 
Sedan,  Grenoble,  and  L'Ecluie ;  also  the  operations  at  the 
siege  of  Antwerp,  1830 ;  published  no  system  of  fortifica- 
tion, but  introdnoed  new  features  and  made  important  mod- 
ifications. (See  fneyc.  £rtt.,  "Fortiflcation.")  Best  known 
out  of  France  by  what  is  called  the  "  Haxo  casemate,"  farm- 
ed iH  the  parapet,  and,  though  arched  over,  covered  with 
earth,  and  open  behind  to  the  terroplein ;  the  gnns  fire 
through  embrasures  formed  in  an  extension  of  the  parapet 
beyond  its  ordinarily  retired  position  in  his  system,  and 
are  not  only  secured  from  the  enemy's  fire,  but  may  be  hid- 
den by  masking  the  embrasures.    D.  June  2b,  1838. 

Hay,  forage-plants  cut  for  fodder  and  cured  for  (tor- 
age.  The  plants  commonly  used  for  making  bay  an  many 
kinds  of  grassei,  several  leguminous  plants,  particularly 
the  olovars,  and  a  few  plants  of  other  natural  families.  As 
a  rule,  plants  are  in  the  best  state  to  be  out  for  fodder 
when  in  blossom  or  just  out  of  blossom,  because  during  the 
development  of  the  seeds  great  drafts  are  made  upon  the 
plant  to  tnpply  phosphates  and  other  Talnable  nutritive 
•nbatances  which  are  needed  for  their  perfection.  The  seed 
is  thus  formed  more  or  less  at  the  expense  of  the  haulm 
and  leaves,  and  at  the  same  time  the  stems  became  woody 
and  stiff,  preparatory  to  sustaining  the  weight  of  the  heads. 
This  woody  fibre  is  formed  at  the  expense  of  the  starch, 
gum,  sugar,  and  soluble  oellnlose  contained  In  the  eells 
and  juices  of  the  stem  and  leaves. 

The  manner  of  curing  is  no  less  important  than  the  time 
of  ontting.  If  exposed  to  the  sun,  turned  often,  and  dried 
rapidly  and  thoroughly,  grass  and  clover  will  be  found  to 
be  harsh  and  brittle,  the  leaves  will  fall  off,  tho  sweet  odor 
will  be  gone,  and  a  great  part  of  the  value  of  the  hay  lost. 
The  object  sought  is  not  to  dry  hay  so  that  it  will  keep,  but 
to  eur€  it  so  that  it  will  make  the  moat  nutritions  fodder 
and  be  dry  enough  for  storing.  Slow  drying,  with  sufil- 
eient  exposure  to  the  air  to  prevent  fermentation,  causes 
the  juices  of  the  plants  to  become  thickened,  and  when 
such  a  degree  of  inspissation  is  reached  that  the  hay  will 
not  heat  and  mould  when  placed>in  stacks  or  in  the  mow— 
a  point  not  difficult  to  determine  with  sufficient  accuracy — 
the  process  is  oomplete.  Such  hay  will  be  found  green,  fra- 
grant, and  tough,  the  leaves  even  of  clover  not  breaking 
and  falling  off.  A  greater  weight  of  hay  will  be  obtained, 
and  It  will  prove  more  nutritious  and  bo  better  relished  by 
animals,  'the  cutting  of  grass  for  hay  is  done  by  hand- 
scythes  or  by  horse-power  mowing-machines.  The  swaths 
as  ent  are  shaken  out  and  turned  to  expose  all  to  the  ac- 
tion of  the  sun  and  air,  either  by  band  or  oy  machines  called 
"  spreaders  "  or  "  tedders."  It  is  raked  together  when  some- 
what dry,  either  by  hand  or  horse  rakes,  into  long  heaps,  call- 
ed "windrows,"  extending  in  parallel  lines  across  the  field. 
The  hay  in  the  windrows  is  divided  by  the  eye,  and  formed 
Into  symmetrical,  compact  conical  heaps  called  "cooks," 
which  are  of  greater  or  less  size  according  to  convenience, 
and  according  to  the  condition  of  the  hay,  small  eoeks  beat- 
ing less  readily  than  large  ones.  Hay-eaps,  which  are 
pieces  of  cotton  cloth  four  to  six  feet  square,  with  loops  of 
cord  sewed  in  at  the  comers,  whereby  they  are  pinned  with 
wooden  pins  or  forks  to  the  hay,  are  not  unft«quently  used 
to  eoTcr  the  tops  of  these  eoeks  in  threatening  weather  to 
prevent  the  hay  getting  wet.    Thus  protected,  or  indeed 


unprotected,  hay  will  go  on  eurlng  in  the  eoek  for  several- 
dsys.  There  is  no  hay  anterior  to  that  eured  in  this 
way,  bat  there  is  danger  of^  overheating  and  mildewing. 
When  suSeiently  and  freshly  aired,  hay  will  have  a  slight- 
ly harth  feel  when  grasped  in  the  hands ;  no  semblance 
of  moisture  will  be  perceived  when  a  lock  is  wrung  and 
hard  twisted  in  the  hands,  and  the  stems  will  not  feel  cool 
or  moist  when  pressed  against  the  dry  lips.  It  is  stored 
either  under  cover  in  bams  or  barracks,  or  in  stacks.  It 
may  be  salted  when  mowed  away,  four  quarts  to  a  peck  of 
salt  being  nsed  to  the  ton.  This  gives  it  a  fresher  color, 
and  it  is  more  relished  by  the  oattlo.  Salt  is,  moreover, 
a  great  preventive  of  iiyury  from  heating,  in  case  hay  is 
housed  or  stacked  too  green.  In  addition  to  the  tools  al- 
ready mentioned,  horse  hay-forks  of  various  kinds  are  an 
important  aid.  They  are  arranged  so  that  by  a  system  of 
ropes,  blocks,  and  rods  the  hay  is  lifted  firom  the  load  npon 
the  fork,  and  delivered  in  any  section  of  the  bam. 

Brovm  Hay. — In  some  parts  of  Burope  the  fermentation 
of  hay  housed  in  a  half-cured  state  or  only  well  wilted  be- 
fore housing  is  so  regulated  that  the  mass  becomes  both 
cured  and  cooked  by  the  operation.  The  result  is  a  very 
eompaet  mass,  in  which  the  plants  lose  to  a  degree  their 
individnality,  and  which  is  of  a  dark-brown  color,  and  so 
compact  that  it  may  be  ent  with  an  axe,  though  it  can  bo 
broken  np  by  hand.  This  is  fragrant,  and  highly  relished  by 
stock,  poeaessing  at  the  same  time  a  higher  nutritive  value 
than  the  best  common  hay.  The  fermentation  causes  a 
considerable  loss  in  weight  from  the  dissipation  of  moisture, 
and  from  the  consumption  of  a  part  of^  the  carbonaceous 
matter.  Coarse  grass  and  plants  nardly  regarded  as  fit  for 
fodder,  if  mingled  with  grass  of  a  better  quality,  are  thus 
made 'to  contribute  largely  to  the  store  of  winter  forage. 

Hay  varies  greatly  in  composition  and  nutritive  value 
according  to  tho  plants  from  which  it  is  made,  the  growth 
and  period  of  cutting,  the  method  of,  and  the  good  or 
ill  fortune  attending,  its  curing.  Exposure  to  a  single 
heavy  dow  causes  fermentations  and  decompositions  within 
the  substance  of  the  moistened  stems  and  leaves,  both 
fragrance  and  flavor  are  lost,  and  the  nutritious  quality  of 
the  hay  seriously  injured.  The  average  composition  of 
meadow  hay  of  medium  quality,  as  given  by  Wolff  and 
Knop  (tjuoted  by  Johnson),  ig  in  100  parts — water,  14.3; 
combustible  matter,  79.5;  ash,  9.2.  The  organic  or  com- 
bustible matter  consists  approximately  of  albumenoids 
(gluten,  etc.),  8  parts;  carbonydrates  (starch,  sugar,  and 
gum),  40 ;  fat,  2 ;  and  crude  fibre,  30.  Except  for  the 
amount  of  crude  fibre  which  it  contains,  good  hay  com- 
pares favorably  with  the  different  kinds  of  grain  as  nu- 
tritious feed,  and  it  is  its  bulk,  caused  by  the  woody  fibre, 
which  particularly  adapts  it  to  the  use  of  cattle  and  horses 
as  a  general  diet.  Tho  money-value  of  the  hay-crop  in  all 
countries  where  cattle  cannot  graze  during  the  winter  and 
spring  is  fully  equal  to  any  other  farm-crop,  aa  generally 
estimated.  Its  intrinsio  value  is  really  greater,  for  the 
value  of  farm-crops  in  money  is  fixed  chiefly  by  the  con- 
venience and  expense  of  marketing,  and  this  places  hay  at 
a  disadvantage.  To  bo  marketed  at  a  distance  it  must  be 
pressed  into  as  small  eompass  as  possible  by  hay-presses 
worked  either  by  hand  or  power ;  and  even  in  this  form 
hay  is  a  bulky  article  and  expensive  to  transport  and  to 
market.  Ordinary  bales  measure  2  feet  to  2  feet  6  inches 
across  the  ends,  and  4  to  6  feet  in  length,  and  usually 
weigh  fWim  200  to  350  pounds ;  while  those  made  by  the 
most  powerful  presses,  tnough  of  tho  same  size,  weigh  400 
to  500  pounds. 

The  kinds  of  grasses  and  forage-plants  most  valued  for 
hay,  and  which  are  generally  cultivated  for  that  purpose 
in  this  country,  are  the  following:  (1)  Timothy  (Phleum 
prateme),  called  Herds-grass  in  New  England,  a  well- 
known  grass  growing  to  the  height  of  2  to  4  feet,  flowers 
in  Jnly,  yields  abundantly  for  tho  first  cutting — little  for 
the  aftermath.  (2)  Orchard  grass  (Daclylii  glomerata), 
called  also  Cock's-foot,  a  rough,  rather  coarse,  leafy  gross, 
flowering  in  Jane,  at  the  same  time  with  red  clover,  yields 
a  heavy  crop  of  hay  very  early,  escaping  late  droughts, 
which  it  survives  well ;  makes  afterwards  a  great  growth 
of  root-leaves,  useful  for  fall  pasturage.  (3)  Red-top 
(Agrottu  vulgarit),  called  Herds-grass  S.  and  W.  of  New 
York,  a  grass  known  under  many  names,  and  assuming 
different  forms  and  colors  in  different  soils.  It  usually 
matures  rather  late,  but  grows  wiry  before  it  fairly  flowers 
in  July ;  is  most  valuable  with  other  grasses,  which  it  is 
apt  gndnally  to  crowd  out ;  makes  good  hay — not  so  much 
aa  thoaa  previously  named.  (4)  Fowl-meadow  {Poa  nro- 
(taa),  an  admirable  graas  for  moist  meadows,  making  an 
abundance  of  nutritious,  fine,  soft  hay — better  for  consump- 
tion than  for  market — and  good  aftermath.  (5)  June-grass 
or  blue-grass  (Poa  prateiuit)  is  hardly  worthy  of  being 
included  among  hay-grasses,  yet,  as  it  finds  its  way  into 
almost  all  permanent  meadows,  and  makes  good  aweat  hay. 
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excellent  puture,  &nd  a  oloie  sward,  it  is  here  named  as 
one  of  our  best  grasses.  Besides  these,  a  long  list  of  less 
valuable  grasses  might  be  named,  bat  those  who  buy  seed 
for  hay-meadows  wilt  generally  confine  themselres  to  these 
and  to  the  clovers.  The  rye-grasses  are  good,  bat  not  equal 
to  timothy  and  onhard-grass  for  bay.  Sweet-scented 
vcrnal-grass  is  present  in  almost  all  soils  of  the  Northern 
and  Eastern  States.  It  gives  the  odor  to  new-mown  hay 
so  much  admired,  which  is  not  noticed  in  Western  hay,  on 
account  of  the  absence  of  this  grass.  In  addition  to  these 
proper  grasses,  the  clovers  are  most  important,  as  already 
mentioned.  The  most  valuable  is  the  common  red  clover 
( Trifalium  pratenu),  which  wo  have  in  two  principal  varie- 
ties— the  mammoth  and  medium.  The  latter  is  preferable 
for  hay,  and  may  be  used  alone,  or,  better,  in  coonection 
with  orohard-grass  or  timothy,  or  with  timothy,  orchard- 
grass,  and  red-top  mixed.  Alsike,  or  Swedish  clover  ( 7W- 
/ollum  hibridim),  is  partially  procumbent  in  its  growth, 
bat  with  grass  to  sustain  it  makes  excellent  hay.  Lucerne, 
or  alfalfa  {Medieago  tativa),  is  sowed  by  itself,  and  after 
becoming  established,  whore  it  does  well  yields  at  least 
three  heavy  crops  of  bay  or  green  fodder  each  year. 

The  great  consumption  of  bay  is  of  coarse  in  those 
parts  of  the  country  where  the  winter  is  long  and  severe. 
Grasses  adapted  to  the  soil  throughout  these  colder  por- 
tions of  the  temperate  lone  afford  rich  and  abundant  sum- 
mer pasturage,  but  for  winter  fodder  the  chief  dependence 
is  hay,  and  in  this  country  corn-fodder,  which,  though 
properly  included  in  our  general  do6nitiaa  of  hay,  is  never 
reckoned  as  such  by  the  farmers.  The  amount  of  hay 
cured  in  the  U.  S.,  and  its  distribution,  as  given  in  the 
census  for  1870,  may  be  roughly  stated  as  follows:  The 
total  is  plaoed  at  27,310,000  tons ;  of  this,  New  York  pro- 
duced 3,aU,00a,  Pennsylvania  2,S4.S,0D0,  Illinois  2,747,000, 
Ohio  2,289,000,  Iowa  1,777,000,  Michigan  1,290,000,  Wis- 
consin 1,287,000,  Indiana  1,076,000,  Maine  1,053,000,  Ver- 
mont 1,020,000,  Minnesota  895,000,  Missouri  615,000,  New 
Hampshire  612,000,  Massachusetts  597,000,  Connecticut 
583,000,  California  551,770,  and  New  Jersey  521,000. 
This  embraces  all  those  States  the  hay-crop  of  whioh  is  re- 
ported at  more  than  500,000  tons,  and  it  will  Im  observed 
that  the  great  stock-growing  sections  of  Kentucky,  Vir- 
ginia, Tennessee,  Kansas,  and  Texas  are  not  included,  the 
winters  being  so  mild  as  to  make  hay  of  secondary  consid- 
eration, its  place  being  lupplied  by  corn-fodder  and  tho 
straw  of  grain,  peas,  etc.  M.  C.  Welo. 

Har  (Sir  Jahes  DotioLAS  Hamilton),  Bart.,  a  Canadian 

statesman,  b.  Dec.  28, 1800,  son  of  Sir  Thomas,  fifth  baronet ; 
succeeded  to  his  title  1833 ;  resided  at  Quebec  and  at  Ottawa, 
where  he  was  on  duty  at  the  adjutant-general's  office,  and 
where  ho  d.  July  30,  1873.  The  family  was  raised  to  tho 
Scottish  baronetas;einl703.  Hismother  was  Anna,daagh- 
ter  of  Mr.  Sheffield  Howard  of  New  York. — His  son,  the 
present  baronet,  Sir  Hectok  Macleax  Hat,  was  b.  in  1821, 
and  resides  in  Quebec. 

Har  (Joan),  b.  at  Salem,  Ind.,  Oct.  8,  1839;  gradu- 
ated at  Brown  ITnirersity  in  1858 ;  studied  law  at  Spring- 
field, III.,  and  was  admitted  to  the  bar  in  IS6I.  Imme- 
diately afterwards  he  wont  to  Washington  with  Pros.  Lin- 
eoln,  serving  him  as  assistant  secretary,  and  subsequently 
as  ai^jutant  and  aide-de-camp.  During  the  war  of  1861- 
65  he  served  for  several  months  under  Gens.  Hunter 
and  Oillinore,  attaining  the  ranks  of  colonel  and  assist-  , 
ant  adjutant-general.  He  was  appointed  secretary  of  le- 
gation at  Paris  in  1865,  and  remained  in  that  position  till 
13117,  when  he  became  ehargl  d'affairet  at  Vienna  by  tho 
withilrnwal  of  Mr.  Motley,  remaining  in  the  latter  ploco 
till  1808.  In  1869  he  was  appointed  secretary  of  legation 
at  Madrid,  and  held  that  position  till  1870,  when  he  re- 
turned to  the  U.  S.  and  accepted  a  situation  upon  the  edi- 
torial staff  of  the  New  Y^ork  Tribttne^  where  he  still  re- 
mains. Soon  after  this  he  became  widely  known  by  his  dia- 
lect poems  of  "Little  Breeches,"  "Jim  Bludsoe,"  "  Banty 
Tim,"  etc.,  which  were  afterwards  published  in  book-form 
under  the  title  of  Pike  County  liallad:  He  also  published 
about  the  same  time  his  most  enduring  work,  Cnttilian 
Dnt/t,  a  series  of  brilliant  sketches  of  Spanish  life,  charac- 
ter, and  politics.  J.  B.  Bishop. 

Hajr  (Sit  John  Charles  Dalbtiipi.«),  Bart.,  F.  R.  S., 

F.  U.  U.S.,  b.  Feb.  11, 1821 ;  educated  at  Rugby ;  entered  the 
navy,  and  as  midshipman  served  on  tho  coast  of  Syria,  and 
as  flag-lieutonant  on  the  coast  of  Borneo ;  senior  officer  of 
the  Colambine  in  1849  in  China,  and  promoted  for  the  de- 
struction of  pirate  vessels ;  commanded  the  Hannibal  during 
the  Crimean  war,  participating  in  the  oaptura  of  Kertch 
and  Kinbnm  and  the  bombardment  and  capture  of  Sebas- 
topol ;  in  command  of  tho  Indus  1857-59 ;  on  Greenwich 
Hospital  commi8.iion  1860-61 ;  and  18G1-64  chairman  of 
the  iron-plate  committee;  succeeded  to  tho  baronetcy  on 
tho  death  of  his  father  in  1861 ;  elected  to  Parliament  1862, 


and  again  in  1866,  in  whieh  year  he  was  promoted  to  be 
rear-aidmiral,  and  retired  as  luoh  1870 ;  was  a  lord  of  the  ad- 
miralty 1 866-68.  Author  of  the  Flag  LUt  and  itt  PtvpttU, 
Our  Naval  DtftKcn,  Jtemarki  on  th*  iow  o/  the  Caplaim,  ait. 

Hay  (TnoHAl),  M.  D.,  b.  Feb.  7,  1837,  at  York,  Pa. ; 
was  educated  at  the  Pennsylvania  College,  Gettysburg,  Pa., 
and  the  College  of  New  Jersey  ;  in  1861  took  his  degree  of 
M.  D.  from  the  University  of  Pennaylvaoia,  commenced 
practice  in  Philadelphia,  and  very  soon  obtained  a  Inera- 
tive  and  extended  husiness.  Gynaecology  attracted  hit 
especial  attention,  and  among  many  sueecssful  operations 
he  removed,  in  1871,  an  inverted  utems,  complicated  with 
a  largo  intramural  fibrous  tumor.  Previous  to  this  time 
the  most  eminent  surgeons  had  held  that  this  operation 
was  not  to  be  resorted  to  unless  death  were  certain  to  take 
place  without  it.  But  since  then  Dr.  Gross,  in  a  new  edi- 
tion of  his  Sytem  of  Siirgtry,  as  well  as  other  distinguished 
writers,  has  accorded  him  due  credit  for  this  achievement. 
His  operations  have  extended  to  almost  every  branch  of 
surgery.  In  1869  a  paper  of  his  upon  the  use  of  the  long 
tube  in  intestinal  obstruction  was  published  in  tho  medical 
journals,  and  in  1871  another  npon  the  removal  of  an  in- 
verted uterus  by  ferasomont.  Various  other  oontributions 
have  been  made  by  him  to  professional  literature.  In  1865 
he  beoame  a  member  of  the  Philadelphia  County  Medical 
Society ;  in  1866  a  permanent  member  of  the  American 
Medical  Association  and  of  the  Medical  Society  of  Pennsyl- 
vania ;  in  1872  a  corresponding  member  of  the  Gynieeo- 
logical  Society  of  Boston ;  and  in  1874  a  member  of  the 
American  Public  Health  Association. 

Hay  (Walter),  M.  D.,  b.  at  Georgetown,  D.  C,  Jon* 
13,  1830;  was  educated  in  the  Georgetown  College  and  in 
the  medical' department  of  Columbian  College,  D.  C. ; 
studied  for  an  engineer,  and  for  fire  years  was  employed 
in  the  V.  S.  Coast  Survey ;  since  1857  has  been  a  practi- 
tioner in  Chicago ;  editor  of  the  Chicago  Medical  Journal 
since  1868 ;  at^nnct  professor  of  the  theory  and  practice 
of  medicine  in  Rush  Medical  College  since  1870 ;  in  1872 
was  for  six  months  attached  as  surgeon  to  the  staff  of  Qen. 
Sheridan. 

Hay  As'thma,  Hay  Fe'ver,  or  Aatnm'nal  Ca> 
tarrh't  a  disease  recurring  in  certain  individuals  at  cer- 
tain seasons  every  year,  as  in  June  (rose  oold),  in  the  hay- 
making season  (hay  fever),  or  (in  this  country  ospeoiaUy)  in 
the  autumn,  whence  the  name  autumnal  catarrn.  It  is  a 
catarrhal  affection  of  the  nasal  (and  sometimes  of  the  broa- 
ehial)  passages,  often  with  some  fever  and  more  or  less 
asthmatic  spasm.  Sometimes  incessant  sneexing  and  co- 
ryia  aro  the  only  prominent  symptoms.  It  is  not  observed 
in  very  hot  or  very  cold  countries,  on  the  sea,  or  at  con- 
siderable heights  in  some  mountain -regions.  It  is  very 
probably  caused  by  pollen  from  some  plants,  but  it  is  by 
no  means  certain  of  what  species  they  are.  Helmholts  has 
found  ribriones  in  the  nasal  mucus  in  this  affeotion,  and 
recommends  the  topical  employment  of  quinine,  whieh 
seems  to  destroy  the  vibriones.  Removal  from  distriots 
where  the  disease  prevails  is  the  only  means  of  enre,  hot  the 
usual  palliatives  may  be  employed.  (See  Morrill  WrvAH, 
AutHmnal  Catarrh,  1872.)      Ret.  bt  Willaro  Parker. 

Hay'cock,  tp.  of  Bucks  co.,  Pa.    Pop.  1250. 

Hay  Creek,  tp.  of  Goodhue  co.,  Minn.    Pop.  901. 

Hay'den  (Ferdinaiid  Vavdbteer),  H.  D.,  Ph.  D.,  b. 
in  WestSeld,  Mass.,  Sept.  7,  1829.  At  an  early  age  he 
emigrated  to  Ohio ;  graduated  at  Oberlin  in  1850,  and  took 
his  degree  as  doctor  of  medicine  at  Albany,  N.  Y.,  in  1853. 
He  did  not  praotice  medicine,  but  commenced  his  explor- 
ations of  the  Western  Territories  in  1853.  He  was  a  sur- 
geon of  volunteers  during  the  civil  war,  and  was  brevcttod 
lieutenant-oolonel  for  meritorious  services  at  its  close ;  was 
appointed  professor  of  mineralogy  and  geology  in  the  Uni- 
versity of  Pennsylvania  at  Philadelphia  in  1865,  and  re- 
signed in  1872;  oommonoed  the  geological  survey  of  the 
Territories  in  1867  under  the  auspices  of  the  general  gov- 
ernment, with  an  appropriation  of  $5000 ;  continued  in 
1868  with  S5000;  1809,  $10,000;  1870,  $25,000;  1371, 
$40,000;  1872,  $85,000;  1873,  $115,000;  1874,  $95,000. 
Seven  annual  reports  have  been  published,  with  abundant 
illustrations ;  also  some  volumes  of  miscellaneous  memoirs 
octavo,  and  a  number  of  volumes  quarto.  Besides  the  re- 
ports of  tho  survey.  Dr.  Hayden  has  written  about  50  me- 
moirs, some  of  them  good-sised  volumes.  His  reports  of 
the  explorations  of  the  famous  Yellowstone  region  in  1870 
and  1871  induced  Congress  to  setapartby  law,  as  a  national 
park,  3575  square  miles  of  the  public  domain,  containing 
within  its  limits  most  of  tho  geysers,  hot  springs,  and  other 
wonders  of  that  region.  Dr.  Hayden  is  a  member  of  the 
National  Academy  of  Soienoes,  and  of  nearly  all  tho  other 
scientific  societies  of  America:  honorary  and  corresponding 
member  of  a  largo  number  of  ssientific  bodies  in  foreign 
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ooantries.  Dr.  Hajden  hu  ooonpied  more  than  tireatjr 
jean  in  the  exploration  of  our  great  West,  and  has  ex- 
tended hia  inveatigatioss  over  the  greater  portion  of  Kan- 
sas, Nebraska,  Colorado,  Mew  Uezioo,  Dakota,  Uontano, 
Idaho,  and  Utah. 

Hay'den  (Jobi.),  aprominentmanufaotnrerof  Willianu- 
bnrg,  Haaa.,  b.  Apr.  7,  1788,  He  founded  the  village  of 
Haydenville,  where  he  was  snoeesafully  engaged  in  cotton 
.  manafkotoring  and  the  making  of  gold  pens,  aiui  where 
he  afterwards  established  a  large  brass-foundry.  He  was 
(1861-62)  a  member  of  the  goTemor's  oonnoil,  and  (186S- 
6i)  lieateoant-goTemor  of  Massachusetts,  besides  holding 
other  impdrtaat  offlees.     D.  in  New  York  Nor.  10, 1873. 

Hay'deiiTille,  an  important  manufacturing  post-r.  of 
Williamsburg  tp.,  Hampshire  co.,  Mass.,  on  the  New  Ilaren 
and  Northampton  R.  B.,  7  miles  N.  TT.  of  Northampton. 
It  has  a  savings  bank  and  a  good  water-power,  which  is 
well  improved.  In  187*  it  was  nearly  destroyed  by  the 
bursting  of  the  Williamsborg  reserroir,  when  the  loss  of 
life  here  was  very  great. 

HaydenTille,  post-r.  of  Oreen  tp..  Hooking  to.,  0.,  on 
the  Columbus  and  Hooking  Valley  R.  R.,  67  miles  from 
Columbus,  has  extensire  mines  of  coal. 

Hayda  (Fbasz  Joseph),  b.  in  Bohrao,  near  Vienna, 
Mar.  31,  1732;  d.  in  Vienna  May  20,  1800,  sercnty- 
seren  years  of  age.  When  a  mere  child  he  assisted  the 
family  mnsia  by  playing  on  two  sticks  as  violin  and 
bow  with  so  much  expression  that  at  five  years  of  ago  a 
schoolmaster  named  Frank  took  him  to  Hamburg  for  edu- 
cation. Daring  the  three  years  spent  with  Frank  he  learned 
reading  and  writing,  something  of  Latin,  and  the  elements 
of  music  and  of  the  art  of  singing.  He  also  commenced 
to  play  on  the  violin  and  sereral  other  instruments,  besides 
the  drum,  of  which  he  was  rery  fond.  At  eight  years  of 
age  his  fine  voice  and  his  intelligence  attracted  the  atten- 
tion of  Renter,  who  took  him  to  Vienna  as  chorister  for 
the  cathedral  of  St.  Stephen.  There  he  diligently  followed 
his  art,  learning  what  he  could  from  his  associates  and  from 
observations  in  the  coarse  of  his  work.  At  thirteen  he 
made  his  first  eSbrt  at  composing  by  writing  a  mass,  which 
was  so  crude  that  Reuter  ^ughod  him  to  shame.  But  not 
disheartened,  Haydn  set  to  work  with  charaoteristicpatience 
and  industry,  teaching  himself  the  art  of  composition  from 
the  dry  and  obscure  works  of  the  period.  When  by  the 
natural  ohange  his  fin*  soprano  roice  was  lost.  Renter 
turned  him  into  the  street  pennileas.  A  poor  barber  named 
Keller  gave  him  a  bod  in  his  garret.  There,  with  a  worm- 
eaton  harpsichord,  a  few  books,  and  some  scores,  he  worked 
in  tranquillity,  occasionally  having  a  bout  down  staira  with 
the  wigs,  or  with  Anne  Keller,  to  whom,  in  an  evil  hour, 
he  proposed  marriage.  After  a  while  his  lessons  and  play- 
ing on  the  violin  and  the  organ  gave  him  a  support.  In 
these  early  years  he  was  so  attracted  by  the  sonatas  of 
Karl  Philipp  Emanuel  Bach  as  to  study  closely  his  style, 
and  he  mastered  it  so  well  that  Baoh  recognised  the  com- 
plete success  of  his  effort.  Sammartini,  a  prolifio  Italian 
composer  of  clear  and  graceful  style,  exerted  the  only 
other  Influence  which  affected  his  early  work.  He  was  in- 
troduced to  Porpora,  one  of  the  greatest  masters  of  that 
day,  and  knowing  what  inestimable  benefits  might  be  de- 
rireii  from  such  a  source,  Haydn  deroted  himself  to  Por- 
pora as  valet,  brushed  his  boots,  dressed  his  wig  to  perfec- 
tion, ran  on  his  errands,  and  steadily  labored  to  overcome 
that  master's  ill-humor  and  repulses.  Finally,  Porpora 
received  him  fully,  made  him  his  accompanyist,  his  com- 

? anion,  and  gave  him  invaluable  knowledge  of  the  art  of 
talian  singing  and  of  correct,  elegant  composition.  His 
productions  improved  much  after  this,  and  brought  him 
some  personal  attention.  But,  although  publishers  issued 
many  of  his  works,  he  derived  little  or  no  benefit  firom 
them,  being  either  ignorant  of  their  publication  or  too  re- 
tiring to  enforce  his  claims. 

The  precirious  period  of  his  life  ended  at  twenty-eight 
years  of  age  in  1780,  when  he  became  chapel-master  to 
Prince  Esterhazy  and  a  member  of  his  household,  receiving 
a  salary  of  400  florins,  which  was  later  raised  to  1000. 
Rarely  do  circnmstances  harmonise  so  completely  with 
character  as  in  Haydn's  life  from  1760  till  1790.  He  was 
the  intimate  friend  of  his  beloved  Prince  Nicholas  till  death 
severed  the  bond.  The  prince  played  the  violoncello,  and 
fully  appreciated  Haydn's  genius.  What  more  charming 
oflering  of  friendship  than  Haydn's  fresh  compositions, 
156  of  which  wore  written  for  his  patron's  instrument? 
The  monotony  of  the  country-life  at  the  court  of  Kisen- 
stadt  was  varied  by  the  most  healthful  recreations — moun- 
tain-rambles, hunting,  fishing,  occasional  visits  to  Vienna, 
musical  evenings,  and  friendly,  alTeotionate  interooorae 
with  intelligent  men  and  beautifhl  women.  Haydn,  the 
greatest  figure  in  that  little  world,  and  unconsciously  one 
of  the  greatest  in  the  gnat  world,  lived  in  his  calm  retire- 
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ment,  contented,  laborious,  and  unambitious.  But  one 
misfortune  crossed  his  path.  In  hia  prosperity,  lemember- 
ing  his  gratitude  to  the  barber,  ho  married  Anne  Keller. 
Her  exasperating  nature  was  too  much  for  even  the  serenity 
of  Haydn.  They  lived  together  but  a  short  time  before  he 
left  her,  sharing  his  means  generously  for  her  support. 
His  aflecticnate  but  dispassionate  heart  found  consolation 
in  Mademoiselle  Boselli,  a  singer  of  the  court,  as  well  as 
in  the  friendship  of  other  congenial  and  appr«ciatire  peo- 
ple about  him.  By  the  death  of  the  prince  the  tie  was 
broken  which  made  Haydn  unwilling  to  travel.  In  1790, 
at  the  age  of  sixty,  he  visited  London,  where  his  enthusi- 
astic reception  was  a  proof  of  hia  renown  surprising  to  him. 
At  this  time  his  accumulated  fortune  was  $5000.  In  1795, 
after  a  second  voyage  to  London  and  sumo  of  the  conti- 
nental cities,  having  amassed  $100,000,  he  retired  from  the 
Katerbaz^  service,  and  bought  a  houae  and  garden  near 
Vienna.  There  he  remained  till  his  death,  modestly  re- 
ceiving the  greatest  honors  from  all  parts  of  Kuropo.  The 
nobility  of  Vienna  vied  with  one  another  in  tendering  him 
every  affectionate  attention  to  render  his  last  years  happy 
— a  striking  contrast  to  their  treatment  of  Beethoven,  wno 
died  in  abject  poverty  but  eighteen  years  afterward. 

Hnydn  was  small  and  slight  in  stature,  and  of  so  dark  a 
complexion  that  he  was  nicknamed  "  the  Moor."  But  his 
face  was  kind  and  unaffected,  expressing  a  placid,  healthy, 
genial  nature.  He  was  extremely  generous  in  his  recogni- 
tion of  other  musicians.  The  lore  between  young  Mozart 
and  his  "papa  Haydn  "  is  one  of  the  sweetest  passages  in 
the  history  of  art.  Ho  was  deeply  devout,  taking  every 
accomplished  work  as  from  God,  At  the  beginning  of 
every  MS,  are  the  words  "  In  nomine  Domini"  or  "Soli 
Deo  gloria;"  at  the  end  of  each,  "Laus  Deo."  When,  in 
the  midst  of  a  composition,  he  was  arrested  by  a  difficulty 
or  by  the  cooling  of  his  imagination,  he  recited  his  rosary, 
which  he  said  Invariably  brought  him  success.  His  charac- 
ter was  a  remarkable  union  of  genius  and  industry.  Barly 
in  life  he  worked  sixteen,  even  eighteen,  hours  per  day, 
and  later  never  less  than  five.  From  the  first  he  seems  to 
have  known  his  mission,  and  to  have  followed  it,  without 
error  or  hesitation,  to  full  success. 

Haydn  is  the  father  of  symphony  and  of  tha  stringed 
quartet.  He  did  more  to  develop  instrumental  mtuic  than 
any  hundred  of  his  predecessors.  The  leading  qualities  of 
his  eompositions  are— perfect  lucidity  of  ideas,  perfect 
symmetry  in  their  development  and  treatment,  and  the 
perfect  finish  of  every  phrase  and  part.  In  his  works  are 
reflected,  with  surpassing  truthfulness,  the  freshness,  calm- 
ness, and  purity  of  nature,  which  so  filled  his  mind  that 
there  was  no  room  for  storm,  passion,  or  romance.  The 
works  of  his  unceasing  industry  number  about  800 ;  of  this 
extraordinary  number,  his  most  esteemed  compositions  are 
the  twelve  grand  symphonies  written  for  London,  the  fifty 
last  quartets  for  stringed  instruments,  and  the  oratorios 
The  Seatons  and  The  Creation,  Yet  these  were  composi- 
tion* of  his  later  years.  The  matter  was  already  sixty 
when  he  turned  his  attention  from  instrumental  music,  in 
which  he  had  wrought  such  wonders,  to  oratorio,  in  which 
he  expressed  the  joyous  fulness  of  his  nature.  Of  the  118 
symphonies  and  the  83  quartets  that  he  composed,  scarcely 
a  fourth  part  are  ever  performed  either  at  public  or  private 
concerts  in  Oermany,  but  the  oratorios  lose  none  of  their 
freshness  with  time.  They  bare  all  the  joyousness  of 
piety.  Cearlxs  H.  Farshaii. 

Hay'don  (Bekjaxin  Robert),  b.  at  Plymouth  Jan.  25, 
1786;  d.  in  London,  by  his  own  hand,  June  22,  1846;  was 
a  student  at  the  Royal  Academy  1804.  Hia  first  work, 
Joeeph  and  Mary  Xepotitig,  was  exhibited  in  1807,  and  im- 
mediately bought  at  a  high  price.  Two  years  later  his  2>«i- 
taltu  gained  a  first  prize  from  the  Academy.  In  1815  he 
opened  a  school  of  painting,  where  Eastlake  and  the  Land- 
seers  studied,  and  delivered  lectures  on  painting  and  design, 
which  were  published  in  1844,  At  his  instance  the  British 
government  bought  the  Elgin  Marbles  in  1816.  Haydon 
was  a  man  of  eccentric  genius,  inordinate  sensibility,  and 
boundless  ambition.  His  life,  as  told  by  Tom  Taylor 
(1853),  was  saddened  by  pecuniary  want,  thwarted  ambi- 
tion, crossed  vanity,  and  defeated  passion.  Hia  reputed 
insanity,  it  was  found  on  examination,  was  due  to  cerebral 
disease.  Haydon's  pictures  treated  of  grand  themes — 
Uriel  and  Satan,  Curtiua  leaping  into  the  Out/,  The  Bunting 
of  Bonte,  The  Judgment  of  Solomon,  The  Agony  in  Gethaem- 
nne.  The  Raiting  of  Latarue,  Chriet't  Entry  into  Jenualem, 
The  last  is  the  property  of  the  Roman  Catholic  cathe- 
dral In  Cincinnati,  0.  Haydon's  life  and  genius  were  the 
ffubjeot  of  much  comment  in  the  London  magazines.  (See 
London  Quarterly  and  the  Edinburgh  for  Oct.,  1853.)  His 
repntation  as  an  artist  has  not  increased  since  his  death. 
His  family  were  provided  for  by  a  subscription  led  by  the 
queen.  0.  B.  FnoTHiKaHAK. 

Haydak.    See  Haiddk. 
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Hajret  (AiransTDS  Allkh),  M.  D.,  b.  at  Windsor,  VL, 
Feb.  28,  1806;  grsduaUid  at  Norwich,  Vt.,  1823 ;  wan  for  a 
time  aasiatant  professor  of  obemistry  in  New  Hampsliire 
Medical  College;  in  1828  removed  to  Boston;  was  long 
State  assayer  of  Massaohueetts,  and  has  been  ehieSy  en- 
gaged in  the  varions  branches  of  indnatrial  chemistry,  in 
which  he  has. made  several  uscfal  inventions.  He  has  pub- 
lished various  scientific  papers  of  value. 

Hayes  (Isaac  Israel),  H.  D.,  b.  in  Cheater  co.,  Pa., 
Mar.  5,  1832 ;  graduated  H.  D.  in  I8&3  at  the  University 
of  Pennsylvania ;  wa*  surgeon  to  the  second  Orinnell  ex- 
pedition, under  Dr.  Kane,  1853-55 ;  commanded  an  expe- 
dition (1860-61)  in  the  schooner  United  States,  and  with  a 
small  party  in  a  boat  and  dog-slcdges  reached  (rid  Smith 
Sound)  land  in  lat.  81°  37'  N. ;  was  a  medical  officer  in  the 
U.  S.  service  in  the  civil  war;  went  in  the  steamer  Panther 
to  Qrecnland  1860;   has  received  gold  medals  from  the 
geographical  societies  of  Paris  and  London ;  author  of  an 
Arctic  Boat-Journey  (I860);    The  Open  Polar  Sea  (1887); 
Catt  A  may  in  the  Cold  ( 1 868) ;  7Vi«  Land  of  Deiolation  ( 1 872). 
Hayesvillet  post-v.,  ooanty-seat  of  Clay  oo.,  N.  C. 
Pop.  of  v.  35 ;  of  tp.  884. 
Hayesville,  tp.  of  Franklin  co.,  N.  C.    Pop.  1G30. 
Hayesrille,  post-v.  of  Vermilion  tp.,  Ashland  co.,  O. 
It  has  a  literary  institute.     Pop.  576. 
Hay'field,  tp.  of  Dodge  co.,  Minn.    Pop.  18. 
Hayfield,  post-lp.  of  Crawford  co..  Pa.    Pop.  1824. 
Hay  Fork  VaI'ley,  tp.  of  Trinity  co.,  Cal.  Pop.  172. 
Hay'mond,  tp.  of  Taylor  co..  West  Va.    Pop.  934. 
Hay'nan,  Ton  (Julius  Jakob),  Baron,  b.  at  Cassel, 
Germany,  Oct.  14,  1786,  son,  by  a  morganatio  marriage,  of 
the  elector  of  Hesse-Cassel ;  entered  the  Austrian  serviee 
1801 ;  was  wounded  at  Austerlits  and  Wagram ;  lieeame  a 
major-general  1835;  fleld-marshal-lieutenant  1844;   com- 
mandant of  Verona  1848;  was  distinguished  for  military 
skill  and  ezeontive  rigor  in  Italy  1848-49;  took  supreme 
command  in  Hungary  1849 ;  gained  the  victories  of  Raab, 
Siitreg,  Temesvir,  etc. ;  was  proclaimed  governor  of  Hun- 
gary, and  on  aocount  of  the  haughtiness  of  his  manner 
and  the  cruelty  of  his  administration  was  everywhere  de- 
tested.   His  execution  of  the  Hungarian  generals  and  other 
leaders  won  him  the  title  of  the  "  Austrian  butcher."     In 
1850  he  wa<  dismissed  from  the  service  for  insubordination. 
D.  at  Vienna  Mar.  24, 185.^ 

Hayne  (Col.  Arthur  P.),  b.  at  Charleston,  8.  C.  Mar. 
12,  1790,  was  a  brother  of  Gov.  R.  Y.  Hayne.  He  was 
employed  in  mercantile  pursuits  in  youth,  but  entered  the 
army,  and  served  actively  in  the  war  of  1812-15  and  in  the 
Creek  and  Florida  wars ;  was  admitted  to  the  Pennsylvania 
bar  after  the  war  with  Great  Britain,  but  returned  to  the 
army,  which  he  voluntarily  left  in  1820.  In  1828  be  was 
a  Presidential  elector  from  South  Carolina,  and  in  1858  was 
sent  to  the  U.  S.  Senate.  He  deplored  the  secession  move- 
ment), though  sympathising  with  the  South  in  the  civil  war. 
D.  Jan.  7,  1867. 

Hayne  (Isaac),  b.  in  South  Carolina  Sept.  23,  1745. 
He  served  in  a  cavalry  regiment  in  the  Revolution,  but  in 
1730  was  made  prisoner  and  set  free  on  parole.  In  1781 
he  was  ordered  to  bear  arms  as  a  British  subject.  His  wife 
and  children  being  dangerously  sick  with  smallpox,  he  was 
carried  to  Charleston,  and  there  compelled  to  acknowledge 
hii  allegiance  to  Groat  Britain,  though  under  protest;  per- 
mission being  granted  him  to  return  to  his  suffering  family, 
while  at  the  same  time  ho  was  exempted  from  bearing 
arms,  be  went  to  his  homo,  and  found  his  wii^  dying  and 
one  of  his  children  already  dead.  Soon  after  he  received 
orders  to  take  up  arms  against  his  country.  These  orders 
being  a  plain  riolatton  of  the  agreement  made  with  him, 
he  ounsiuered  himself  free  from  his  parole.  Ho  accordingly 
assumed  command  of  a  regiment  of  South  Carolina  militia, 
in  which  he  distinguished  himself  for  valor  and  energy,  hut 
was  soon  taken  prisoner  and  mercilessly  hanged,  without  a 
trial,  Aug.  4, 1781.  Col.  Hayne  was  a  wealthy  planter  and 
iron-manufacturer  of  Beaufort  district,  groatly  honored  and 
beloved  by  all.  He  was  great-uncle  to  Gov.  R.  Y.  Hayne. 
Hayne  (Paul  IIahilton),  son  of  Lieat  Hayne  of  the 
U.  S.  navy,  and  nephew  of  Gov.  R.  Y.  Hayne,  was  b.  at 
Charleston,  S.  C,  Jan.  1,  1831.  Ho  has  been  editor  of  tfae 
Southern  Literary  Meeaenger,  RnaeeWn  Mai/azine,  and  other 
periodicals,  and  has  published  four  volumes  of  poems  (1854, 
1857,  1859,  1873).     JIo  resides  near  Augusta,  Ga. 

Hayne  (Robrrt  Youno),  b,  Nov.  10,  1791,  in  Colleton 
district,  S.  C. ;  studied  law  with  Langdon  Cheves,  and  came 
to  the  bar  in  1812;  served  for  a  time  in  the  war  of  1812; 
distinguished  himself  in  the  State  legislature;  was  in  1818 
Speaker  of  the  House,  and  soon  after  attorney-general  of 
Sonth  Oarolina.  During  his  U.  S.  Senatorship  (1823-32) 
he  displayed  abilities  of  the  first  order.     In  1824  he  enun- 


ciated in  an  able  speech  the  doetrina  that  a  protaetire  tariff 
is  unconstitutional,  and  he  waa  the  first,  at  leaat  in  Con- 
gress, to  propound  the  doctrine  that  a  State  baa  a  right  and«r 
the  Constitution  to  arrest  the  operation  of  such  Federal  cn- 
actments  as  she  ooniiders  unconstitutional.  This  led  to  the 
famons  debate  between  Daniel  Webster  and  himself.  He 
was  in  1822  ehairman  of  a  committee  in  the  Sonth  Car- 
olina State  convention  which  reported  the  aelebrated  "  Or- 
dinaoo*  of  nollifieation."  In  the  sama  year  ha  was  ebosen 
governor.  To  President  Jaekson's  dennneiation  of  the  nul- 
lifioation  acts,  Gov.  Hayne  made  a  defiant  reply,  and  pre- 

Sared  for  resistance  of  the  Federal  authority.  Meanwhile, 
[r.  Clay's  compromise  measure  averted  the  threatened 
danger,  and  another  State  convention  repealed  the  nnUiS- 
eation  ordinance.  In  1834,  Mr.  Hayne  became  mayor  of 
Charleston,  and  in  1837  a  railroad  president.  D.  at  Asbe- 
ville,  N.  C,  Sept.  24,  1839. 

Haynei,  tp.  of  Etowah  CO.,  Ala.     Pop.  522. 

Haynet  (  Jobk),  b.  in  England,  at  Copford  Hall,  Essex ; 
settled  at  Boston,  Mass.,  in  1633 ;  was  assistant  in  1634  and 
In  1636 ;  governor  of  the  Massachusetts  Bay  Colony  1635 ; 
removed  in  1630  to  the  new  colony  of. Connecticut;  was  Its 
firft  governor  1 630 ;  and  was  chosen  governor  every  alter- 
nate year  till  his  death,  Mar.  1,  1654.  He  was  one  of  the 
authors  of  the  first  constitution  of  Connecticut  (1638),  a 
man  of  ability,  wealth,  and  infioence,  greatly  beloved  by 
the  people  and  highly  honored  for  his  learning  and  virtue. 

HayneiTille  Plantation,  a  pKntation  and  post-v. 
of  Aroostook  co.,  Me.     Pop.  165. 

Hayneville,  post-v.  and  tp.,  cap.  of  Lowndes  co.,  Ala., 
23  miles  W.  6.  W.  of  Montgomery  and  6i  miles  from  the 
Mobile  and  Montgomery  R.  R.  It  has  4  churches,  an  acad- 
emy building,  a  newspaper,  a  steam-mill,  2  hotels,  etc.  Pop. 
of  tp.  8484.  Ed.  or  "  Exavixcr." 

Hay'nie  (Ishav  Nicholas),  b.  near  Dover,  Tenn.,  Nor. 
18,  1824,  his  parents  removing  to  Marion  co.,  III.,  when  he 
was  but  six  years  of  age;  studied  law,  and  commenced 
practice  1846,  but  left  his  profession  to  serve  in  the  war 
with  Mexico  as  first  lieutenant  6th  Illinois  Vols.;  return- 
ing at  the  close  of  the  war,  he  settled  ai  Salem,  where  he 
resumed  his  profession;  was  elected  to  the  legislature  in 
1850;  in  1853  graduated  from  the  law  school  of  the  Louis- 
ville University,  and  in  1856  was  appointed  judge  of  the 
court  of  common  pleas  at  Cairo,  to  which  place  he  now  re- 
moved. He  was  an  active  supporter  of  Douglas  and  a 
Presidential  elector  in  1860;  at  the  outbreak  of  the  civil 
war  became  an  ardent  supporter  of  the  administration,  va- 
cated the  bench,  raised  the  48th  Illinois  Vols.,  which  ha 
commanded  at  Forts  Henry  and  Donelson,  at  the  battle  of 
Pittsburg  Landing,  where  he  was  wounded,  but  in  the  field 
again  before  Corinth ;  appointed  brigadier-general  of  volun- 
teers Nov.,  1863 ;  his  appointmentcxpired  Mar.  4, 1863,  when 
he  resumed  his  profession.  In  Dee.,  1864,  was  appointed 
a<^ntant-general  of  Illinois.  Q.  C.  SiHiioira. 

Hays,  county  of  W.  Central  Texas.  Area,  690  square 
miles.  It  has  a  fine  roUing  surface  and  a  good  soil.  Live- 
stock, fruit,  com,  and  cotton  are  abundantly  produced.  The 
county  is  well  timbered  and  has  plenty  of  good  building- 
stone.     Cap.  San  Marcos.     Pop.  4088. 

Hays  (Alkxander),  b.  at  Pittsfield,  Pa.,  1820;  gniida- 
ated  at  the  West  Point  Military  Academy,  July  1,  1844, 
and  entered  the  army  as  brevet  second  lieutenant  of  infan- 
try; appointed  second  lieutenant  June,  1846;  served  on 
frontier  duty  1844—46,  and  in  the  Mexican  war  was  engaged 
in  the  battles  of  Palo  Alto  and  Resaoa  do  la  Palma,  being 
brevetted  first  lieutenant  for  gallantry ;  ordered  to  Penn- 
sylvania on  recruiting  duty,  he  quickly  enlisted  a  large 
number  of  men,  and  returned  with  them  to  the  seat  of  war, 
being  engaged  in  various  actions.  On  the  12th  of  Apr., 
1848,  he  resigned  from  the  army,  and  engaged  in  the  man- 
ufacture of  iron  at  Venango,  Pa.,  subsequently  adopting 
I  the  profession  of  civil  engineer,  which  ho  followed  till  the 
'  outbreak  of  civil  war,  in  April,  1861,  when  ho  was  ap- 

fionted  major  I2tb  Pennsylvania  Vols.,  and  in  the  follow- 
ng  month  a  captain  in  the  16th  U.  S.  Infantry,  In  Aug,, 
1801,  he  waa  commisaioncd  colonel  of  the  63d  Pennsylvania 
Vols,,  and  led  hia  regiment  in  the  Virginia  Peninsular  cam- 
paign of  1862,  through  moat  of  the  battlea  from  Yorktown 
to  Malvern  Hill,  receiving  the  brevets  of  major  and  lieu- 
tenant-colonel. In  the  second  battle  of  Bull  Run  he  was 
severely  wounded  and  disabled  till  Sept,  29,  1862,  when 
be  was  promoted  to  be  brigadier-general  of  volunteers  snd 
asrigned  to  duty  in  the  defences  of  Washington,  At  the 
battle  of  Gettyaburg  ho  was  in  command  of  a  division  of 
the  2d  corps,  and  subsequently  led  it  at  Anhum,  Bristoe 
Station,  and  the  Mine  Run  affair.  In  the  Richmond  cam- 
paign of  1864  be  fell  at  the  head  of  his  command  in  the 
battle  of  the  Wilderness,  May  5,  18(M.  G.  C.  Siusoxs. 
Hays  (Willi ah),  b.  in  Richmond,  Va.,  1819;  grsdna- 
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ted  from  the  Hilitkr;  Academy  at  Weat  Point,  Jnly  1, 1840, 
and  entered  the  arm^  as  second  lieutenant  of  artilleiy ; 
promoted  to  be  8nt  lieutenant  1847,  captain  1853,  and 
m^or  1883;  served  through  the  Mexican  war  with  the 
light  artillerjr  in  the  battles  of  Palo  Alto,  Resaca  de  la  Pal- 
ma,  Monterey,  Vera  Crui,  Cerro  Qordo,  Chnrubasco,  Cba- 
paltepeo,  Molino  del  Rey,  and  the  city  of  Mexico ;  wounded 
•t  Molino  del  Rey  and  brevetted  captain  and  major ;  served 
anbseqnently  against  the  hostile  Indians  in  the  Evtrglades 
of  Florida  and  in  Dakota.  During  the  oivil  war  (I8(S1-6S) 
he  commanded  the  brigade  of  horse-artillery  of  the  Army 
of  the  Potomac  in  the  Virginia  Peninsular  campaign  of 
1862,  and  the  reserve  artillery  in  the  battles  of  Antietam 
and  Fredericksburg ;  appointed  brigadier-general  of  volnn- 
tcera  Nov.,  18S3 ;  at  Chancellorsville,  where  he  commanded 
a  brigade  of  the  2d  corps,  be  was  wounded  and  taken  pris- 
oner j  rqoined  the  army  at  Gettysburg,  and  upon  the  fall 
of  Hancock,  severely  wounded,  was  assigned  to  temporary 
command  of  the  2d  army  corps.  From  Nov.,  1863,  to  Feb., 
186a,  ho  was jprnvost-marshal-gencral  of  the  southern  dis- 
trict of  New  York,  at  which  latter  date  he  joined  the  army 
before  Petersburg,  serving  with  the  2d  corps  and  in  com- 
mand of  the  reserve  artillery  till  close  of  toe  war. ..  Brev. 
etted  colonel  and  brigadier-general  IT.  8.  A.  for  gallant  ser- 
vices in  battle.  D.  at  Fort  Independenoe,  Boston  harbor, 
Feb.  7, 1874.  a.  C.  Sl»MO!is. 

Haya  (Wiluak  Jxoob),  b.  in  New  York  Aug.  8,  1830; 
travelled  extensively  on  the  American  continent,  studying 
nature  and  animal  life  at  first  hand.  His  pictures  have  the 
merit  of  entire  fidelity,  and  are  marked  with  a  fine  ani- 
mation of  feeling.  Technically,  too,  they  are  admirable  aa 
works  of  art    D.  in  New  York  Mar.  13,  1875. 

0.  B.  Frothixoham. 

Haya  City,  post-v.,  cap.  of  Ellis  oo.,  Kan.,  half  a  mile 
from  Fort  Hays,  on  the  Kansas  Paciflo  R.  R.,  289  miles  W. 
of  Kansas  City.  It  has  a  large  school-house,  a  weekly 
newspaper,  and  the  county  eonrt-houso.     Pop.  320. 

Wk.  p.  Mohtoomert,  £d.  "  Hats  Sestmel." 

Hay'Ut  an  island  of  the  West  Indies,  next  to  Cuba  the 
largest  of  the  Antilles,  is  situated  between  the  Atlantic  Ocean 
and  the  Bahama  Islands  to  the  N.,  Cuba  and  Jamaica  (from 
which  itia  aeparated  by  the  Windward  Passage)  to  the  W., 
the  Caribbean  Sea  to  the  S.,  and  Porto  Rico  (from  whioh  it 
la  separated  by  the  Mona  Passage)  to  the  it.  It  extends 
between  lat.  17°  36'  and  19°  59'  N.,  and  Ion.  68°  20'  and 
74°  38'  W.,  and  comprises  an  area  of  28,000  square  miles, 
inoluding  the  islands  of  Tortus  or  Tortuga  to  the  N.,  Oo- 
naire  to  the  W.,  and  Saone,  St.  Catharine,  Beata,  Alta  Vela, 
and  others  along  the  southern  coast.  Its  greatest  length 
from  S.  to  W.,  from  Cape  Engano  to  Cape  Tiburon,  is  405 
miles ;  its  greatest  breadth  from  N.  to  S.,  from  Cape  Isa- 
bella to  Cape  Beata,  is  165  miles.  The  coasts  of  Hayti, 
much  indented  and  presenting  a  line  of  about  1500  miles, 
form  a  great  number  of  bays,  safe  and  commodioaa  for 
vessels  seeking  shelter.  The  great  bay  of  Samana,  on  the 
eastern  coast,  is  of  paramount  importance  for  the  passage 
into  the  Mexican  Quif,  whether  the  northern  route  is  chosen 
through  the  dangerous  Bahama  Channel  between  Cuba  and 
Florida,  or  the  southern  through  the  channel  separating 
Cuba  from  Tuoatan.  The  principal  mountains  are  Cibao, 
Bahoraco,  La  Selle,  and  La  Hotte.  The  range  of  Cibao, 
whose  average  height  is  only  about  800  feet,  but  whose 
culminating  point  rises  about  9000  feet,  traverses  the  island 
from  E.  to  W.,  and  sends  out  numerous  branches  towards 
the  sea  which  form  a  multitude  of  promontories  and  bays. 
The  slopes,  very  rough  to  the  N.,  descend  gently  to  the  S. 
and  S.  E.,  and  disappear  at  last  in  largo  savannas.  The 
ridge  itself,  generally  cultivable  to  the  very  summit,  is 
covered  with  immense  virgin  forests.  The  plains  which 
akirt  the  mountains  or  fill  the  interval  between  them  and 
the  shore  occupy  the  largest  portion  of  the  surface  of  the 
island;  they  slope  from  the  mountains  towarda  the  sea 
more  or  less  insensibly,  some  presenting  the  aspect  of  vast 
amphitheatres,  others  being  seemingly  perfectly  level.  The 
island  is  generally  well  watered  by  the  nnmerona  rivera 
which  descend  from  the  central  part  of  the  Cibao  range. 
The  principal  of  these  streams  are — the  Yuna,  whose  rap- 
id waters  traverse  the  rich  valley  of  Vega  Real  and  enter 
into  the  Bay  of  Samana;  the  Oreat  Yaque,  which  runs 
through  the  valley  of  St.  Yague  and  falls  into  the  Bay  of 
Monte-Cbristi;  the  Artibonite,which,  crowded  with  caymans, 
enters  into  the  Bay  of  Oonaive  to  the  N.  of  the  city  of  St. 
Marc ;  the  Ozoma,  whose  bed  is  very  deep,  and  the  Neyba, 
both  of  which,  running  from  N.  to  S.,  send  their  waters  into 
the  Caribbean  Sea.  Other  streams  discharge  their  waters 
into  the  large  aalt-lake  Euriguillo.  On  account  of  the 
variety  of  soil  through  which  these  streams  flow,  and  the 
difference  of  substances  which  they  meet  on  their  passage, 
and  on  account  of  the  rapidity  of  their  conrse,  their  waters 
are  too  turbid  for  drinking  purposes;   in  the  mountain-  | 


regions,  however,  they  are  limpid  and  wboleeome.  From 
the  very  configuration  of  the  island,  one  part  of  its  surface 
being  mountainous,  another  low  and  level,  results  a  groat 
variety  of  climate  and  temperature.  Other  causes  of  a 
more  local  character  also  prodnoe  a  considerable  effect, 
such  as  the  situation  of  the  island  in  tho  region  of  the 
trade-winds,  the  local  abundance  of  water  and  forests,  etc. 
In  Hayti,  as  in  all  countries  situated  between  the  tropics, 
the  year  is  divided  into  two  seoaous  only — the  wet  and  the 
dry — and  the  transition  from  the  one  to  the  other  is  sudden 
and  often  violent.  The  wet  season  is  generally  in  its 
full  force  in  the  months  of  May  and  June.  The  rain  pours 
down  in  torrents,  and  rivers  which  at  other  seasons  are 
perfectly  dry  swell  and  inundate  the  country.  In  the 
months  of  June,  July,  and  August  the  heat  generally  rises, 
daring  the  day,  to  104°  in  the  plains,  and  from  63°  to  77° 
oo  the  mountains,  and  during  the  night  from  59°  to  62°. 
In  the  same  months  violent  hurricanes  reign  in  Hayti,  es- 
pecially in  the  southern  part,  and  earthquakes,  sometimes 
strong  enough  to  destroy  whole  towns,  are  frequent.  But 
the  wet  season  does  not  set  in  at  the  same  time  in  all  parts 
of  the  island.  Thus,  abundant  rains  fall  in  the  north- 
eastern districts  in  the  latter  part  of  November,  while  the 
northern  and  eastern  districts  suffer  from  an  almost  per- 
petnal  drought.  In  the  western  and  aonthom,  aa  well  aa  in 
the  interior  diatricta,  the  winter — that  is,  the  season  of  rain 
and  tempests — ^reigna  from  May  to  October.  The  aoil  of  Hay- 
ti is  very  fertile,  and  produces  coffee,  sugar,  cocao,  maize,  rice, 
cotton,  tobacco,  fruits,  vegetables,  etc.,  beaidea  an  enor- 
mous quantity  of  different  kinds  of  trees,  ahruba,  and  plants 
which  might  bo  turned  into  inexhaustible  sources  of  wealth. 
Of  timber-trees  for  furniture  and  building  purposes,  may 
be  mentioned  oak,  mahogany,  cedar,  walnnt,  ebony,  satin- 
wood,  fustic,  wax-palm,  etc. ;  of  dyewoods,  the  eampcachy, 
yielding  a  rad  dyestuff;  the  yawa  tree,  yielding  a  yellow; 
and  othera,  beaidea  the  indigo-plant  and  the  cochineal  fig. 
The  vanilla  and  the  grapevine  teatoon  the  forests,  the  latter 
yielding  an  excellent  muscatel  wine.  Of  minerals,  gold, 
platina,  silver,  copper,  tin,  iron,  aalt,  ooal,  aulphnr,  mer- 
cury, roek-erystal,  Jasper,  porphyry,  and  marble  hare  been 
found  on  the  island.  Coal-depoaita  have  recently  been  dia- 
covered  and  thoroughly  explored  in  the  neighborhood  of 
St.  Yaque,  along  the  small  river  Ainb^ji,  and  in  the  depart- 
ments of  the  North,  Artibonite,  and  the  Sonth  in  the  repnblio 
of  Hayti.  Copper  and  iron  mines  are  found  on  tho  penin- 
sula of  Samana  and  on  the  island  of  Oonaive.  The  native 
quadrupeds  are  few  and  small,  but  cattle,  swine,  horses, 
and  dogs,  introduced  from  Europe,  live  now  in  great  herds 
on  the  savannas.  Birds,  lizards,  insects,  and  snakes  are 
numerous,  and  tho  surrounding  aeaa  abound  in  oysters, 
lobsters,  crabs,  and  various  kinds  of  fish.  The  population, 
numbering  about  850,000  (of  whom  about  700,000  are  in 
the  French  part  of  the  island,  and  the  rest  in  tho  Spanish), 
eonsista  of  whites,  oreolea,  roulattoea,  mestizoes,  and  oreole 
negroes ;  a  few  of  the  aboriginal  inhabitants  are  said  to  be 
still  living  in  the  Bahoraco  Mountains. 

The  island  is  divided  into  two  states — the  republic  of 
Santo  Douingo  (whioh  see),  comprising  the  eastern  or  Span- 
ish part ;  and  the  republic  of  Hayti,  comprising  the  west- 
em  or  French  part.  This  division  is  old.  Hayti  (which 
in  the  original  Caribbean  language  signifies  "  mountain- 
ous") was  the  second  place  which  Columbus  visited  in  the 
New  World,  and  tho  first  European  colony  was  planted  hero 
in  1402,  and  called  Isabella.  The  Spaniards  named  the 
whole  island  Hispnniola,  and  a  new  colony  was  founded  in 
1496 — Santo  Domingo.  These  colonies  prospered  prodig- 
iously. In  1506  their  number  had  increased  to  fifteen,  and 
in  1511  Santo  Domingo  was  made  a  bishopric.  But  the 
Spanish  government  was  cmel  and  barbarous  in  the  high- 
est degree.  Tho  native  inhabitants,  numbering  about 
2,000,000  at  the  arrival  of  tho  Spaniards,  were  put  to  work 
in  the  mine?,  and  bad  to  toil  like  beasts  for  the  advantage 
of  their  foreign  masters.  Rebellions  ensued,  but,  although 
they  were  put  down  with  unheard-of  severity,  in  1517  it 
was  necessary  to  introduce  negro  slaves  to  the  island  in 
order  to  get  the  mines  and  tho  plantations  worked.  The 
first  negro  slaves  arrived  in  1522,  and  were  kept  on  the 
plantations  of  the  viceroy,  Pedro  Colombo,  the  son  of 
Christopher.  Meanwhile,  the  native  population  decreased 
so  rapidly  that  in  1711  only  21,000  were  left,  and  in  our 
time  it  is  a  question  whether  any  exist.  The  Spanish  pop-  i 
niation  also  decreased.  New  and  still  more  wonderful 
conntries  were  discovered,  and  the  first  settlers  or  their  de- 
scendants left  for  Mexico  and  Peru.  Tho  beautiful  island 
became  almost  a  waste.  But  a  new  period  of  its  history 
began  with  the  arrival  of  tho  French  m  1630.  They  set- 
tled— a  number  of  adventurers — on  the  island  of  Tortuga, 
whence  they  crossed  over  to  the  northern  coast  of  the  main 
island ;  and  so  rapid  was  the  growth  of  this  settlement  that 
it  was  formed  into  an  independent  department  in  1714. 
The  Spaniarda  tried  to  drive  the  French  fVom  the  island. 
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bat  failed,  and  by  the  treaty  of  Ryavick  (169T)  Spain 
ceded  the  weatern  part  of  the  iaiand  to  France)  in  1777 
the  bnandary  was  fixed  as  running  from  the  month  of  the 
Daxabon  or  Mauacre,  on  the  northern  side  of  the  island, 
to  the  month  of  the  Pederaales  or  An8e>-1,-Pitre«,  on  the 
ioatbem.  The  prosperity  of  the  French  colony  was  won- 
derful. The  ralne  of  the  importations  from  France  to  SL 
Domingue  amounted  in  17i>2  to  ZSi(,4ii,000  franoa,  and  that 
of  the  exportations  from  the  colony  to  France  270,000,000 
francs  —  namely,  of  sugar,  190,000,000  francs ;  of  coffee, 
80,000,000;  of  indigo,  18,000,000 ;  of  cotton,  10,000,000,  etc. 
1400  Teasels,  with  crews  of  30,000  men,  were  engaged  in 
this  trade,  and  the  total  population  of  the  colony  amounted 
to  about  780,000— namely,  40,000  white,  i0,000  free  colored, 
and  700,000  slavea.  Of  the  free  colored  people,  the  malat- 
toes,  many  possessed  large  estates  in  the  colony,  and  were 
men  of  education  and  refinement,  but  they  had  no  political 
rights.  Instigated  by  the  revolutionary  ideas  and  move- 
ments of  the  mother-country,  they  demanded  in  1790  to  be 
placed  on  an  equal  footing  with  the  whites,  and  orgaaissd 
an  army  in  order  to  support  their  demand  by  foroe.  They 
were  defeated  by  the  wnites^  and  their  leaders  were  cruelly 
put  to  death.  Nerertheless,  in  1791  the  national  assembly 
granted  their  demand  in  spite  of  the  r«monitranees  of  the 
white  population,  and  order  seemed  to  return,  when  in  the 
same  year  the  negro  slaves  rose  in  insurrection.  Civil 
war  now  raged  for  several  years  in  the  colony,  and  at  the 
same  time  tiie  Spaniards  broke  in  from  the  £.,  and  the 
English  conquered  and  held  the  western  coast  districts. 
Under  these  cironmatances  the  French  ooamissioners  de- 
clared (1793)  all  the  inhabitants  of  the  colony  free  and 
equal,  and  appointed  Toussaint  I'Ouverture  commander  of 
the  army  which  the  black  people  now  formed.  He  suc- 
ceeded in  expelling  the  Spaniards  and  English,  and  re- 
stored order  once  more.  By  the  treaty  of  Bftle  (179i)  Spain 
ceded  herpart  of  the  island  to  France,  and  under  the  govern- 
ment of  Toussaint  I'Onverture  the  prosperity  of  the  island 
was  revived.  But  in  1801,  Napoleon  determined  to  restore 
slavery  in  St.  Domingue,  and  sent  for  that  purpose  an  ex- 
pedition nnder  Qen.  Leclerc  to  the  island.  loonaint  I'Oa- 
verture  was  treacherously  captured  and  sent  to  Paris, 
where  he  d.  shortly  after,  but  ais  successor  in  the  leader- 
ship, Dcssalines,  was  also  a  vigorous  and  sagacious  man, 
ana  the  French  army  became  so  reduced  by  ill-Inck  and 
yellow  fever  that  it  had  to  capitulate  (Nov.  30,  1803)  to 
the  commander  of  an  Engliah  aquadron,  and  (Jan.  1, 1804) 
St.  Domingue  declared  itself  an  independent  republic. 
Dessalines  was  chosen  governor  for  life,  but  on  Oct  8, 
1804,  he  broke  the  constitution,  assumed  the  title  of  em- 
peror of  Uayti,  and  plunged  the  island,  by  his  ill-conaidered 
and  fantastic  attempt  at  royalty,  into  a  long  series  of  civil 
wars,  which  ended  in  almost  complete  social  dissolution. 
Oct  17,  1806,  he  was  assassinated,  and  while  the  eastern 
part  of  the  iaiand  returned  to  Spanish  rale,  the  western  (or 
Hayti)  was  for  many  years  divided  between  several  rival 
chiefs.  In  1823,  Boyer  succeeded  in  uniting  the  whole 
island  under  bis  government,  and  in  182S  France  acknow- 
ledged the  independence  of  the  republic.  But  in  1842, 
Boyer  was  expelled,  the  eastern  part  formed  itself  into  an 
independent  republic  under  the  name  of  Santo  Domingo, 
and  Hayti  was  again  divided  into  different  portions  and  ha- 
rassed with  internal  contests.  In  1840,  Soulouque,  who  had 
been  elected  president  of  the  republic  in  1847,  assumed  the 
imperial  title,  but  in  1858  be  was  deposed  and  expelled, 
and  a  republic  was  again  proclaimed.  Its  first  president 
was  Oeffrard,  who  fled  in  1867;  the  next  was  Salnave, 
who  was  expelled  in  1870 ;  then  followed  Nisaago-Bagct, 
who  anoceeded  in  eatablishing  peace  and  order.  The  pres- 
ent president  is  Oen.  Michel  Domingue. 

The  republic  of  Uayti  is  divided  into  four  departments : 
(1)  South,  cap.  Les  Cayes  (7000  inhabitants);  other 
towns,  St.  Louis,  Arquin,  Miragoane,  and  Jirimie;  (2) 
West,  Fort-au-Prince,  cap.  of  the  republio  (30,000  inhabit- 
ants) ;  other  towns,  Leogane,  Orand  Ooave,  and  Petit 
Ooave;  (3)  Artibonite,  cap.  Oonaives  (6000  inhabitants); 
other  towns,  St.  Marc  aud  Petite-Riviere ;  (4)  North,  cap. 
Cape  Haytien  (6000  inhabitants) ;  other  tovma,  Petito-Anae, 
Fort  Libert^,  and  Port-de-Paix.  The  departments  are 
subdivided  into  arrondissements  and  communes.  According 
to  the  conatitntion  of  June  14,  1867,  the  legislative  power 
is  vested  in  a  representative  assembly  consisting  of  two 
chambers,  and  the  execntive  power  in  a  president  elected 
by  the  representative  assembly  for  a  term  of  four  years. 
During  tno  civil  wars  commerce  and  agriculture  suffered 
very  much,  and  the  finances  fell  into  an  almost  irremedia- 
ble disorder.  The  annual  revenue  amounts  to  12,000,000 
francs,  but  the  expenditures  to  14,000,000 ;  and  as  yet  it 
has  not  been  possible  to  bring  a  balance  into  the  budget 
In  the  last  ten  years,  however,  great  progress  has  been 
made.  The  tonnage  employed  in  the  traffic  of  the  country 
haa  riaon  from  60,000  to  1  $0,000 ;  the  exportation  of  coffee 


from  40,000,000  pounds  to  55,000,000;  of  cotton,  from 
1,000,000  to  3,000,000 ;  and  of  cocao,  trom  1,000,000  to 
1,500,000.  The  sugar  cultivation  is  also  progressing,  but  the 
raw  sugar  is  generaliy  distilled  into  nun,  of  which  about 
6,300,000  litres  aro  annually  produced.  Nevertheless,  the 
resources  of  the  country  are  very  far  from  being  properly 
utilised.  The  cultivation  of  indigo,  tobacco,  and  vanilla  is 
nearly  abandoned,  and  that  of  coffee,  the  principal  souroe 
of  the  national  wealth,  is  carried  on  somewhat  carelessly. 
The  inexhaustible  wealth  of  timber  is  unavailable,  on  ao- 
ooont  of  the  total  lack  of  roads  and  oanals. 

Melvil  Blomooitrt. 

Hay'towa,  a  v.  of  Cass  co.,  Ind.    Pop.  260. 

Hay'ward,  post-tp.  of  Freeborn  co.,  Minn.   Pop.  382. 

Hayward  (Georoe),  M.  D.,  b.  at  Boston,  Mass.,  Har. 
9, 1*91 ;  graduated  at  Harvard  In  1809 ;  took  his  medical 
degree  at  the  University  of  Pennsylvania  1812;  professor 
of  clinical  surgery  in  Harvard  tiniveraity  1835-49.  Author 
of  OutUnea  of  Phynology  (1834),  Surgical  Heporlg,  etc. 
j(1855).  D.  Oct.  7, 1863.  He  was  one  of  the  leaders  of 
his  profession  in  Boston. — His  father.  Dr.  Iievi-kl  Hat- 
ward^  b.  at  Braintree,  Mass.,  Mar.  22,  1749,  graduated  at 
Harvard  1768,  was  a  surgeon  in  the  Revolutionary  war. 
D.  Mar.  20, 1821. 

Hayward  (Nathaiviei.),  b.  at  Eaaton,  Conn.,  in  1808, 
shares  with  Charles  Goodyear  the  honor  of  inventing  the 
process  of  vulcanising  India-rubber.  He  still  later  made 
several  important  improvements  in  the  manufacture  of  mb- 
ber  goods,  and  in  1847  establiahed  the  Hayward  Rubber  Co. 
at  Colcheater,  Conn.  He  was  a  roan  of  active  benevolence, 
D.  at  Colchester,  Conn.,  July  18, 1865. 

Hay'wood,  county  of  North  Carolina,  bounded  on  the 
N.  W.  by  Tennessee.  Area,  750  square  miles.  It  is  moun- 
tainouB,  and  has  beds  of  marble,  iron  ore,  and  other  valu- 
able minerals.  The  soil  is  mostly  good.  Lire-stock,  wool, 
tobacco,  and  grain  are  staple  products.  Cap.  Wayneaville. 
Pop.  7921. 

Haywood,  county  in  the  W.  of  Tennessee.  Area,  650 
sqnare  miles.  It  is  level,  fertile,  and  well  cultivated.  Cot- 
ton, cattle,  wool,  and  eom  are  staple  produots.  It  is  trav- 
ersed by  the  Hatcbie  River  and  the  Memphis  and  Ohio 
B.  R.     Cap.  Brownsville.     Pop.  25,094. 

Haywood)  post-v.  of  Alameda  co.,  Cal.,  19  miles  8. 
from  San  Francisco,  and  1  milo  from  the  Western  Pacifie 
R.  R.  It  has  a  large  achool-honse,  3  churches,  Odd  Fel- 
lows^ building,  a  regularly  organized  fire  department,  1 
weekly  newspaper,  and  a  temperance  hall ;  is  in  a  good 
agricultural  district.     Pop.  504.  C.  T.  Ward,  Jr. 

Haz'ardf  a  game  of  chance  played  with  dice,  not  for 
amnsement,  but  for  money.  The  character  of  the  game  is 
such  that  a  professional  player,  who  knows  all  the  possi- 
bilities and  probabilities  of  the  game,  has  a  twofold  ad- 
vantage over  another  person. 

Hazard,  post-r.,  eounty-seat  of  Perry  co.,  Ky. 

Hazard  (RowLAirn  Qimox),  A.  M.,  b.  at  South  King- 
ston, R.  I.,  Oct.  9,  1801.  He  is  a  htrge  and  suooessfol 
manufacturer  at  Peaecdale,  R.  I.  In  1841-42  he  aueoeeded 
with  much  difilcnity  in  freeing  large  numbers  of  negroes 
fVom  the  North  who  were  illegally  held  in  confinement  at 
New  Orleans.  He  has  been  several  times  in  the  State  legis- 
lature. Author  of  an  Bmai)  on  Languagr  (1834),  Fretdom 
of  the  Mind  in  Willing  (1864),  CaHtation  and  Fmdom 
(1869),  and  several  other  works. 

Hazard  (Thouas  R.).  a  brother  of  R.  O.  Hasard,  WM 
b.  at  South  Kingston,  R.  It,  in  1784.  Author  ot  Fartt/or 
the  Laboring  Man  (1810),  Capital  PHnithment  (1850),  Re- 
port on  the  Poor  and  lueane  (1850),  Appeal  to  the  People  of 
Shade  Itland  (1857),  and  other  works. 

Haz'ardTille,post-v.  of  Enfield  tp.,  Hartford  CO.,  Conn., 
has  manufactories  of  the  Hazard  brand  of  gunpowder,  a 
large  carpet-factory,  etc. 

Hasebronck,  town  of  Franco,  in  the  department  of 
the  Nord,  on  the  Bonrre.  It  i>as  considerable  mannfaatnrtis 
of  linen  and  yam.     Pop.  8273. 

Ha'zel,  a  genus  {Cdrylm)  of  trees  and  shrubs  of  the 
order  Cupulifera;.  Of  these,  the  C.  Avellana  and  d>/Hraa 
of  Europe  and  Asia  produce  the  Filseut  (which  see),  as 
well  as  some  of  the  varieties  of  nut  called  cobnut  and  haxel- 
nut,  which  are  used  not  only  as  food,  but  for  their  oil.  The 
hazel-bush  is  extensively  planted  for  oopses  in  Europe,  and 
yields  material  for  hoops,  hurdles,  gunpowder,  etc.  The  C. 
Americana,  or  wild  hatel,  and  C.  rottrata,  or  beaked  hazel, 
yield  nnta  smaller  and  not  so  good  as  those  of  the  Euro- 
pean.    There  are  still  other  foreign  species. 

Hazel,  tp.  in  Luzerne  co.,  Pa.,  eontaini  the  borough 
of  H  AZLETOM  ( which  see),  and  extensive  mine*  of  anthraoito 
coaL    Pop.  7110. 
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Hasei  Green,  pmt-tp.  of  D«Uwu«  oo.,  la.   Pop.  7S3. 

Hazel  Green,  poat-r.  of  Wolfe  co.,  Ky.     Pop.  77. 

Hazel  Green,  post-v.,  in  a  fertllt  township  of  the  same 
name  in  Orant  oo..  Wit.,  on  the  Illinois  line.  Pop.  723; 
of  tp.  21S1. 

Ha'zelto'n,  poat-tp.  of  Buchanan  oo.,  la.    Pop.  885. 

Hazelton,  poit-tp.  of  Shiawassee  co.,  Hieh.    F^p.  822. 

Ha'zen  (Wiluam  B.),  b.  in  Hartford,  Windsor  co.,  Vt., 
Sept.  27,  1830;  rraduated  at  the  U.  S.  Military  Academy 
July  1,  1855,  and  entered  the  army  as  brevet  second  lieu- 
tenant of  infantry,  receiving  his  full  appointment  as  sec- 
ond lieutenant  in  September  following.  Immediately  on 
graduating  he  was  assiffned  to  frontier  duty,  and  mostly 
engaged  in  soonting  against  hostile  Indiana  to  Nov.,  185V, 
when  severely  wounded  by  the  Camanohes;  appointed 
first  lieutenant  April,  and  captain  Hay,  1861.  During 
the  civil  war  he  recraited  the  4l3t  Ohio  Vols.,  of  which  be 
was  appointed  colonel,  and  commanded  it  in  defending 
the  Ohio  frontier  and  in  operations  in  Kentucky.  In  the 
Tennessee  campaign  (1862)  he  commanded  a  brigade  in  the 
armies  of  the  Ohio  and  of  the  Cumberland,  being  engaged 
at  he  battles  of  Shiloh,  Periyville,  and  Stone  Hirer ;  ap- 
pointed brigadier-general  of  volnnteert  Nov.,  1862.  In  the 
eamp^gn  of  1803  he  was  engaged  at  Chickamauga,  Chat- 
tanooga, Missionary  Ridg^  etc.,  and  in  Baet  Tennessee 
against  Gen.  Longstrect.  In  the  invasion  of  G-eorgia  (1884) 
be  was  engaged  in  the  various  battles  and  actions  np  to 
and  including  the  siege  and  capture  of  Atlanta,  in  com- 
mand of  a  division  from  Aug.,  1864,  and  with  the  army  of 
Qen.  Sherman  in  the  march  to  the  sea.  Appointed  major- 
general  of  volunteers  Dec,  1864,  and  engaged  in  the  march 
through  the  Oarolinas  np  te  the  surrender  of  the  army  of 
Gen.  J.  E.  Johnston,  Apr.,  1865.  He  eommonded  the  15th 
army  corps  from  May  to  Aug.,  1865 ;  district  of  Middle 
Tennessee  Oct., 1865,  to  Jan.,186S;  mustered  outof  volun- 
teer service  Jan.  15, 18S6.  In  Jnly,  1866,  he  was  appointed 
colonel  38th  Infantry,  transferred  to  6th  Infantry,  186V. 
During  the  Franco-Qerman  war  (1870)  Gen.  Haien  visited 
the  seat  of  war,  and  on  his  return  prepared  a  work  on 
school  and  army  in  Germany  and  Franoe.  For  gallant 
services  in  battle  during  the  civil  war  he  received  the  ino- 
cessive  brevets  from  major  to  that  of  major-general  V.  S.  A. 

G.  C.  SinMOirB. 

Ha'zle  Hill,  tp.  of  Johnson  co.,  Mo.     Pop.  1V04. 

Ha'zlehnrst,  post-v.  of  Copiah  co.,  Miss.,  on  the  ITew 
Orleans  Jackson  and  Great  Soutnem  B.  R.  It  has  2  weekly 
newspapers.     Pop.  662. 

Ha'zleton,  poat-v.  of  White  River  tp.,  Gibson  co.,  Ind., 
on  White  River,  8  miles  S.  of  Vinoennes,  and  on  the  Erans- 
villo  and  Crawfardaville  R.  R.     Pop.  358. 

Uazleton,  poat-b.  of  Hazel  tp.,  Luzerne  oo.,  Pa.,  on 
the  Lehigh  Valley  and  the  Danville  Hailelon  and  Wilkei- 
barre  R.  Rs„  80  miles  X.  N.  W.  of  Philadelphia.  It  ha* 
important  anthracite  coal-mines ;  is  the  seat  of  a  thriving 
trade;  has  varied  manufactures,  1  daily  and  2  weekly  news- 
papers, 8  ehurohes,  2  banks;  and  from  its  elevated  position 
la  becoming  a  very  piopular  summer  resort.  Ita  population 
has  largely  iucreajed  since  the  U.  S.  census.     Pop.  4317. 

Ha'ziewood,  post-tp.  of  Alexander  eo.,  HI.  Pop.  (74. 

Hazlewood,  post-tp.  of  Webster  oo..  Mo.    Pop.  1247. 

Hazlewood,  post-tp.  of  Chester  co.,  S.  C.    Pop.  1554. 

Haz'litt  (William),  b.  at  Maidstone,  England,  Apr.  10, 
1778,  the  son  of  a  Unitarian  minister;  studied  at  Hackney 
College,  and  for  a  time  labored  as  an  artist,  but  without 
high  success;  became  noted  as  a  contributor  to  journals, 
writing  chiefly  upon  theatrical  and  literary  topics.  D.  in 
London  Sept.  18,  1830.  Author  of  Memoir)  of  Holcro/t 
(180V) ;  Englith  Orammar  (1810) ;  The  Bound  Table  (1317) ; 
Charactert  of  Shaktpeare  {1817 ) ;  View  of  the  Englith  Stage 
(1818);  Lecturet  on  Bnglieh  Poett  (1818)  ;  Lecturet  on  Eng- 
lith Comic  Writtrt  (181V) ;  Lecturet  on  the  Literature  of  the 
ElUabelhaa  Age  (1821) ;  Table  Talk  (1824) ;  The  Spirit  of 
the  Age  (1825);  Life  of  Napoleon  (1827);  Canvtriatione 
with  Northcote  (1830),  and  several  other  works  evincing 
critical  talents  of  a  high  order. 

Hazlitt  ( WiLUAK,  Jr.),  b.  in  Wiltshire,  England,  Sept. 
26,  1811 ;  became  a  barrister  of  London  1844;  a  regietrar 
of  the  London  bankruptcy  court  1854,  of  which  court  he  is 
(1874)  senior  registrar ;  chiefly  known  as  translator  of  his- 
torioal  works  of  Hiohelet,  Thierry,  and  Guizot,  and  of  Hue's 
Travelt;  with  his  colleague,  H.  P.  Boohe,  bai  publiebed 
some  law-compilations,  etc 

Hazlitt  (WiLLiAX  Care-w),  son  of  William  Haxlitt,  Jr., 
b.  Aug.  22, 1834 ;  was  educated  at  Merchant  Taylors'  Sohool 
and  the  Inner  Temple;  beoame  a  barrister  1861.  Author 
of  Britieh  Oolumhia  (1858) ;  Hielorg  of  the  Venetian  Reptth- 
lie  1(2  vol*.,  1858;  enlarged  to  4  vols.  1860) ;  Soph;)  Laurie 
(1SC5);  Memoir  of  WiUi-am  HmliU  (1867);  BMi«grap]^ 


af  Old  Bnnlieh  Literature  (1867) }  Englith  Provorlt  (1C07) ; 
Popular  Autiquitiee  of  Great  BritaiUf  and  has  pcdbrmcd 
mnch  editorial  and  other  literary  work. 

Head  (Rt.  Hon.  Sir  Fbarck  Bohd),  Baht.,  P.  C, 
K.  C.  H.,  and  knight  of  the  Pniulan  military  order  of 
Merit,  b.  near  Rochester,  England,  Jan.  1,  1793;  served 
with  the  royal  engineers  at  Waterloo,  at  Flonrna  under  the 
Pmsslan  general  Ziothen ;  retired  ttom  the  army  and  took 
charge  of  a  gold  and  silver  mining  eompany  in  South 
America,  riding  over  0000  miles,  a  narrative  of  which  he 
published  in  1826,  entitled  Sough  Ifotet  ef  a  Joumeg  aerate 
the  Pamjiae;  in  1835  was  appointed  lieutenant-governor  of 
Upper  Canada,  where  be  supprened  an  insurrection,  for 
which  service  he  was  created  a  baronet.  The  title  of  privy 
eounsillor  was  conferred  on  him  in  1867.  Among  his  many 
paltlished  works  are  Bubblewfrom  the  Brumien  (1833) ;  Life 
of  Bruoe  (1844) ;  The  Defeneeleit  Stale  of  Great  Britain 
(1850);  The  Born  and  hie  Rider  (1860) ;  The  Royal  Engi- 
neer (1870).  Wore  the  Waterloo  medal,  and  woe  a  major 
(retired  list).     D.  in  England  July  23,  1875. 

Head  (Sir  Oeosoe),  b.  near  Roobester,  Eng.,  1782; 
went  to  Portugal  as  commissariat  clerk  ISOV ;  became  as- 
sistant commissary-general  1811;  was  sent  to  Canada 
1814,  to  Nova  Scotia  1816;  knighted  1831;  d.  in  London 
May  2,  1855.  Author  of  Forett  Scenet  and  lueidentt  in 
the  Wilde  of  North  Amerieet(lS29),  A  Home  Tour  (1836-37), 
Rome  (184V),  a  translation  of  Cardinal  Pacoa's  Memoirt 
(1856),  a  good  translation  of  The  Golden  Ate  of  Apuleins 
(1851),  ete. 

Head'ache  {Cephalalgia)  is  of  many  kinds.  It  is  often 
the  result  of  indigestion,  of  excess  in  eating  or  drinking, 
of  malarial  or  other  specific  poison,  of  nterine  disease,  or 
of  neuralgia.  It  is  also  a  common  symptom  of  many  fevers 
and  other  aoste  diseases.  If  persistent  headache  be  not 
relieved  by  a  eorreetion  of  the  hygienic  conditions  as  re- 
gards diet,  clothing,  exercise,  etc.,  the  case  requires  medi- 
cal treatment,  the  cbaraoter  of  which  must  depend  upon 
the  probable  cause  of  the  diffionlty. 

Head'ley  (Joel  Ttler),  b.  at  Walton,  Delaware  co., 
N.  Y.,  Dee.  30,  1814;  graduated  at  Union  College  1839; 
studied  theology  at  Auburn;  for  two  years  held  a  pastor- 
ate at  Stockbridge,  Mass.;  was  (1856-57)  secretary  of  state 
for  New  York.  He  resides  near  Newburg,  N.  T.  Has  pub- 
lished Lettenfrom.  Ilalg  (1845);  The  Alpt  and  the  Shine 
(1845);  Napoleon  and  hie  Marthali  (1846);  WathingloH 
and  hie  Oeneralt  (1847):  Adirondack  (184V);  Hittary  of 
the  Second  War  betmeen  England  and  the  U.  S.  (1853),  and 
numerous  other  popular  works. 

Headier  (Rev.  Pbiheas  Camp),  a  brother  of  J.  T.  Head- 
ley,  was  b.  at  Walton,  N.  Y.,  June  24,  1819.  Among  his 
works  are  Women  of  the  Bible  (1650) ;  L\fe  of  Jotephine 
(1850) ;  Life  af  Marg  Queen  of  Scoti  (1856),  and  others. 

Healda'burg,  post-v.  of  Sonoma  oo.,  Cal.,  on  the  San 
Francisco  and  North  Pacific  R.  R.,  70  miles  M.  of  San 
Francisco,  the  point  at  which  tourists  leave  the  cars  for 
the  Geysers.  It  has  1  academy,  1  seminary,  7  churches,  1 
bank,  1  newspaper,  Odd  Fellows,  Masonic,  and  Good  Temp- 
lars lodges,  2  hotels,  1  inoorporated  chair,  basket,  and  wins 
manufactory.  Principal  business,  farming,  fruit-culture, 
stock-raising,  and  quicksilver-mining.     Pop.  959. 

JoBH  G,  Howell,  Ed.  "  Russian  Rivxn  Flao." 
HeOl'ing  8priac*«  tp.  of  Independence  oo..  Ark.  Pop. 
320. 

Healing  Springs,  post-tp.  of  Davidson  co.,  X.  C. 
Pop.  675. 

Healing  Springs,  post-v.  of  Bath  eo.,  Va.,  in  Fall- 
ing Spring  Valley.  It  has  three  thermal  mineml  springs, 
whoso  waters  are  useful  In  a  wide  range  of  diseases. 

Health  [Ang.-Sai.  A«;,  "hale,"  "eonnd,"  "whole"], 
pbysiologlcally  considered,  is  that  condition  of  organized 
tiring  bodies  iu  which  the  blood  and  tissues  are  in  the 
state  of  integrity  and  functional  activity  inherent  in  their 
normal  constitution.  All  of  the  struotures  are  incessantly 
undergoing  change,  owing  to  the  waste  and  renewal  of 
their  nitimate  elements,  tho  cells.  There  is  in  the  consti- 
tution of  these  elements  a  tendency  to  development  and  a 
tendency  to  deeay  or  retrograde  metamoiphosis.  Upon 
their  development  depends  the  growth  and  maintenance 
of  the  organism,  while  in  their  retrograde  metamorphosis 
we  have  their  deetrnetion  after  they  have  performed  their 
proper  functions.  This  tendency  to  development  and  to 
retrograde  metamorphosis  of  the  elements  of  tissues  is  im- 
pressed upon  the  organism  as  a  whole,  but  differs  in  in- 
tensity at  different  periods  of  life.  In  the  young  tho  tend- 
ency to  development  is  greatest,  and  we  have  as  a  result 
growth ;  in  the  middle-aged  these  foroes  are  balanced,  and 
the  structures  are  maintained  in  bulk  and  symmetry;  in 
the  later  periods  the  tendency  to  retrograde  metamorpho- 
sis predominates  and  the  organism  wastes,  and  at  length 
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falls  into  inevitable  deoa^r  and  death.  At  all  periods  in  the 
lire  of  any  organiied  body,  therefore,  moieoular  changes 
are  in  active  progress  in  every  tissue,  and  yet  while  these 
changes  are  in  exact  accordance  with  the  normal  constitu- 
tion of  their  elements,  a  state  of  health  is  maintained.  But, 
though  this  definition  is  strictly  in  accordance  with  the 
teachings  of  physiology,  it  is  evident  that  such  a  condition 
of  health  can  be  affirmed  only  in  the  most  general  sense  of 
any  complex  living  organism  like  man.  So  infinitely  nu- 
merous are  the  elementary  parts,  and  so  various  and  power- 
ful the  causes  which  impair  their  integrity  and  prevent  their 
functions,  that  there  must  be  abnormal  conditions  constantly 
occurring,  which  do  not  sufficiently  impair  structure  suid 
function  to  enable  ns  to  appreciate  the  deviation  from  the 
natural  standard.  It  is  only  when  changes  in  structure  and 
function  are  so  great  as  tu  be  detected  by  the  means  which 
we  employ  for  investigation  that  we  can  decide  that  a  con- 
dition of  health  does  not  exist.  The  terms  "good  health," 
"  poor  health,"  are  improper.  Stephen  Smith. 

Hea'lr  (Oeoroe  Peter  ALEXAin>ER),b.  in  Boston  1808. 
The  larger  part  of  his  life  has  been  spent  abroad,  in  Rome 
and  Paris,  whither  be  went  at  about  the  ago  of  twenty- 
eight,  and  where  he  still  resides.  Ue  is  chicBy  known  by 
his  portraits;  twenty  years  ago  ho  was  the  fashionable 

Eortrait-painter  of  Boston.  The  striking  merit  of  his  great 
istorical  picture,  Webiltr  Delivering  hi*  Seply  to  Sat/ne, 
is  the  portisiture  of  130  persons.  In  twenty  years  of  his 
art  Healy  executed  577  portraits,  many  of  distinguished 

Seople— Cardinal  McCloskey,  W.  H.  Seward,  M.  Quiiot, 
[arshal  Soult,  George  Peabody,  H.  W.  Longfellow,  John 
A.  Lowell,  and  others,  as  well  American  as  foreign.  His 
style  is  free,  vigorous,  effective,  but  marked  rather  by  bold- 
ness than  by  oareflilness.  0.  B.  Frothinqham.  . 

Heard,  county  of  Oeorgia,  bounded  on  the  W.  by  Ala- 
bama. It  is  hilly,  but  fertile.  Corn  and  cotton  are  leading 
products.  Oold,  lead,  and  iron  are  found.  Area,  286  square 
miles.     Cap.  Franklin.    Pop.  7866. 

Heard's  Beat,  tp.  of  Perry  co.,  Ala.    Pop.  615. 

Heard's  Island,  an  island  in  the  Antarctic  (South 
Indian)  Ocean,  lying  S.  E.  of  Korguelen's  Land,  extend- 
ing between  53°  2'  and  53°  14'  8.  lat.,  and  between  73°  30' 
and  72°  3fl'  E.  Ion.  It  is  about  21  nautical  miles  long  and 
V  broad,  and  its  highest  point  (Kaiser  Wilholm  Peak) 
about  6000  feet  high.  It  was  discovered  by  Capt.  Heard 
Nov.  25,  1853.  American  and  other  vessels  have  here  col- 
lected large  amounts  of  the  oil  of  sea-elephants  and  the 
smaller  seals. 

Hearing.  See  Acoustics,  by  Prop.  0.  N.  Rood,  A.  M. ; 
also  Ear,  Axatomy  or  the,  by  Prop.  H.  Hartsborhe, 
A.M.7M.D. 

Heame,  post- v.  of  Robertson  eo.,  Tex.,  at  the  junction 
of  the  International  and  Qreat  Northern  and  the  Houston 
and  Texas  Central  R.  Rs. 

Hear'say  Ev'idence,  evidence  which  does  not  consist 
of  a  statement  of  facts  within  the  personal  knowledge  of 
the  witness  by  whom  it  is  given,  but  which  is  a  reproduc- 
tion by  him  of  statements  or  information  derived  from  oth- 
ers, upon  whose  authority  alone  the  credibility  of  the  tes- 
timony depends.  The  term  applies  as  well  to  written  as  to 
oral  matter,  though  the  more  name  by  itself  would  lead  to 
a  different  inference.  As  a  general  rule,  hearsay  evidence 
is  not  admissible,  on  account  of  the  little  dependence  which 
can  be  pUced  upon  its  accuracy,  since  its  original  author 
cannot  be  examined  and  the  grounds  of  his  declarations 
ascertained.  But  there  are  certain  important  classes  of 
exceptions  to  this  rule,  which  will  be  found,  together  with 
a  fuller  statement  of  the  reasons  for  the  rule  il«olf,  under 
the  topic  Etidexcb.    O.  Chase.    Bet.bt  T.  W.  Dwisht. 

Hearse  [Late  Lat.  hercia],  the  candelabrum  in  ehurohes 
npoD  which  candles  are  burned  for  ceremonial  purposes.  It 
was  anciently  the  custom  to  place  a  hearse  at  the  head  of  a 
new-made  grave ;  and  sometimes  the  framework  which  pro- 
tected the  effigy  upon  a  tomb  was  called  the  hearse.  From 
these  uses  of  the  word  arose  the  modem  signification,  by 
which  it  designates  either  the  funeral  car  or  the  catafalque 
employed  in  state  funerals. 

Heart,  Hnman.  This  organ,  as  is  generally  known, 
is  the  groat  central  power  regulating  and  compelling  the 
circulation  of  blood  throughout  the  body.  It  is  really  two 
organs  united  in  one,  one-half  governing  the  eirculation 
through  the  lungs — the  other  half,  that  of  all  the  rest  of  the 
body.  Except  for  economy  of  space  and  synchronism  of 
action,  there  might  as  well  have  been  two  hearts,  placed  in 
different  parts  of  the  body.  Each  of  the  halves  is  com- 
posed of  a  receptacle  of  blood  and  a  propeller  of  the  blood- 
current — aurtoft  and  vrniricle.  This  heart,  then,  has  four 
eavities — the  right  auricle  and  the  right  ventricle,  and  the 
left  auricle  and  ventricle.  The  walls  of  these  several  cavi- 
ties are  composed  essentially  of  muscalar  tissue,  more  or 


less  abundant  as  the  required  force  is  greater  or  less.    The 
PiQ  ]_  walls  of  the  left  ven- 

tricle are  more  than 
half  an  inch  in  thick- 
ness, although  much 
thinner  at  the  apex, 
and  those  of  the  nght 
ventricle  only  a  little 
over  two  lines.  Those 
of  the  left  auricle  are 
still  thinner,  and  those 
of  the  right  auricle  the 
thinnest  of  ail.  The 
muscular  fibres  of  the 
heart  are  of  the  variety 
called  striated,  having 
light-colored  liues  run- 
ning in  the  direction 
of  the  length  of  the 
fibres,  and  others  eross- 
ing  these  at  right  an- 
gles, so  as  to  divide 
each  fibr«  into  little 
squares,  altogether  mi- 
croscopic, called  sar- 
Flg.  1.  External  view  of  the  heart,  ecus  elements.  This  is 
snowing  the  beginning  of  the  aorta  one  of  two  or  three  in- 
and  pulmonary  artery  and  parts  of  gtanccs  in  which  nature 
'^l^ii^L't.t^'^:  ^"'^h"Oep"tcd  f™m  the 

rule  of  composing  the 
voluntary  muscles  of  striated  fibres,  and  the  involuntary 
of  non-striated. 

The  right  and  left  hearts  are  united  by  muscular  fibres 
which  pass  in  a  broad  layer  from  one  to  the  other,  and  by 
the  union  of  the  fibres  of  each  in  the  septum.  The  differ- 
ent layers  run  in  different  directions,  thus  crossing  each 
other  at  various  angles.  A  plane  of  muscular  fibres  runs 
fVom  before  backward  obliquely  to  the  left.  This  is  com- 
mon to  the  two  hearts,  acting  as  a  part  of  each.  It  unites 
them  into  one  organ,  and  at  the  same  time  effects  the  para- 
dox of  dividing  them  into  two,  hence  called  the  ttpium. 
The  septum  ventricnlorum  is  thick  and  strong ;  the  septum 
anrieulomm  corresponds  in  thickness  and  strength  with 
other  portions  of  the  auricular  walls,  and  is  thin. 

The  capacity  of  the  four  cavities  of  the  heart  is  not 
equal.  In  the  healthy  circulation  the  two  ventricles  must 
receive  and  expel  equal  quantities  of  blood  at  each  con- 
traction, but  the  auricles  may  be  and  are  of  small  site,  bc- 
canse  the  dilatable  veins  emptying  Into  each  serve  to  sup- 
plement their  capacity.  The  left  auricle  is  smaller  than 
the  right.  The  ventricles,  it  was  once  generally  held,  dis- 
charge, with  each  contraction,  two  ounces,  or  four  table- 
spoonfuls,  each.  Substances  that  can  be  quickly  detected 
by  chemical  reaction  have  been  injected  into  the  renoos 
blood,  and  have  been  found  in  the  secretions  one  minute 
afterwards.  Both  the  pulmonary  and  general  or  systemic 
circulations  are  completed,  then,  and  secretion  or  excretion 
is  effected,  in  one  minute.  Regarding  cither  ventricle  as  a 
blood-meter,  multiply  72,  the  average  number  of  beats  p«r 
minute  in  the  adult  man,  by  2  (ounces),  and  we  get  144 
ounces,  or  nine  pints,  as  the  quantity  of  blood  in  all  the 
vessels  of  the  body.  This  falls  a  good  deal  below  the 
physiologists' estimate.  The  ventricular  working  capacity 
IS  underrated,  or  the  quantity  of  blood  is  over-estimated. 
This  is  certain,  that  after  death  either  ventricle  may  be 
found  holding  fully  twice  two  ounces. 

If  the  blood  entered  the  ventricle  by  an  unguarded 
-  opening,  there  would  be  no  reason  why  it  would  not  flow 
back  into  the  auricle  and  veins,  as  well  as  onward  into  the 
arteries  in  each  ventricular  contraction.  To  prevent  this, 
on  the  left  side  there  is  •  thin  but  strong  membrane  at- 
tached to  the  anriculo-ventricular  opening,  as  a  bag  may 
be  attached  to  a  hoop.  As  this  bag  hangs  downward  into 
the  ventricle,  wo  will  suppose  the  bottom  to  be  cut  off  and 
the  opposite  sides  slit  up  a  little  distanoo  toward  the  open- 
ing or  mouth.  Now  we  have  two  open  flaps  below.  Nar- 
row them  a  little,  and  attach  numerous  little  strings  to  the 
lower  ends  of  the  flaps ;  attach  these  to  elastic  straps  fixed 
at  the  other  end  in  such  a  manner  that  when  the  elastics  con- 
tract the  ends  and  edges  of  the  flaps  are  brought  together. 
This  represents  the  principle  on  which  the  valve  between  the 
auricle  and  ventriolc,  one  on  each  side,  is  constructed.  That 
on  the  left  side  has  two  flaps,  and  has  some  resemblance  in 
form  to  that  of  a  bishop's  mitre ;  so  this  is  colled  the  mitral 
voire.  That  on  the  right  side  has  three  slits,  instead  of 
two,  and  is  called  the  trietupid  valve.  The  elastic  straps 
in  this  comparison  represent  the  fleeki)  eolHumt,  which  are 
rather  stout  muscular  bundles  coming  out  of  walls  of  the 
ventricles  a  little  above  the  lower  termination  of  their  eavi- 
ties. Standing  upward  in  the  cavity,  and  half  an  inch  cr 
more  in  length  to  the  upper  or  free  end  of  these  columns. 
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the  tendinoiu  oords  (itringa)  or  threads  ooming  off  from 
lower  edges  of  the  mitral  and  trioaspid  valves  are  attached. 
Now,  when  the  ventricles  oontmot,  two  things  will  happen : 
the  two  leaves  of  the  mitral  valve  and  the  three  of  the  tri- 
cuspid will  be  drawn  together,  and  so  the  valves  will  be 
olosed  by  the  simultaneous  contraction  of  the  fleshy  ool- 
nmns,  and  thus  the  mUscles  of  the  ventrieles  will  make 
pressure  on  the  blood  as  it  is  forced  oat  into  the  arteries; 
and  this  pressure  will  cause  a  more  complete  coaptation  of 
the  valve-leaves,  as  it  is  admitted  behind  the  posterior  leaf, 
and  is  in  front  of  the  anterior.  Thus,  a  valve  is  formed 
for  each  anrienlo-ventricnlar  opening,  which  is  complete 
when  it  is  first  olosed,  but  becomes  more  secure  by  the  in- 
oreaae  of  the  foroe  that  it  is  constructed  to  resist,  unless 
that  force  becomes  so  great  as  to  rupture  the  structures  of 
which  it  is  composed — an  accident  which  is  hardly  oom- 
patiblc  with  a  healthy  state  of  these  structures.  Thus,  the 
olood  once  received  by  the  Tentrioles  is  forbidden  a  retara 
to  the  vessels  and  parts  from  which  it  came. 

But  there  is  still  another  prevention  or  stoppage  to  bo 
■xplaiued.     The  current  of  blood  being   fore«Kl  into  the 
Fia.a.  '  Fia.8. 


Fig.  2.  PoslHon  of  the  aortic,  Fig.  3.  PosIUon  of  the 

or  the  pulmonary  valve,  In  same    valve     when 

contact  with  the  wall  of  the  closed. 

vessel,  when  the  valve  Is 
open. 

aorta  from  the  left  ventricle,  and  into  the  pulmonary  artery 
from  the  right,  what  is  to  prevent  its  return  into  theoavity 
from  which  it  has  just  been  expelled  ?  At  the  very  open- 
ing of  these  arteries  a  valre  is  provided,  the  like  of  which 
human  ingenuity  has  never  invented  or  imitated.  Each  is 
formed  of  three  cups,  of  which  the  outer  portion  is  the 
artery  itself,  and  the  rest  is  formed  of  a  delicate  but  strong 
membrane  attached  at  its  sides  and  bottom  to  the  arterial 
wall.  Thus  are  formed  three  cups,  each  of  which  is  about 
half  an  inch  de^.  The  membranous  portion  of  each  can 
fall  inward,  so  as  to  fill  just  one-third  of  the  arterial  tube. 
When  the  blood  goes  out  of  the  ventrlole  the  membranous 
portion  of  these  oups  yields  to  the  oarrent  and  becomes 
closely  applied  to  the  wall  of  the  artery,  and  so  offers  no 
obstacle  to  the  flow.  Al  soon  as  the  ventricle  ceases  to 
contract,  the  elasticity  of  the  now  distended  artery  pro- 
duces a  reflux,  as  well  as  an  onward  oonent.  This  reflux 
causes  a  sudden  flll-  p^g  ^ 

ing  of  the  cups,  and 
they  each  fsJl  into 
the  arterial  tube, 
meeting  in  the  cen- 
tre, and  form  an  ob- 
stacle to  any  return 
of  the  blood.  The 
margins  of  these 
membranes  or  fslds 
arc  thicker  and 
stronger  than  the 
other  parts,  and  the 
evidence  of  design 
in  their  construc- 
tion is  completed  in 
the  production,  at 
the  exact  centre  of 
each  (margin),  of  a 
prominence  of  un- 
yielding material 
(fibro-oartilage)  to 
fill  the  triangular 
space  that  would 
otherwise  be  left 
open  at  the  centre 
of  their  lines  of 
meeting.  This  con- 
trivance is  called  Fig.  4.  The  left  ventricle  and  the  begin- 
the  temilunar  valve     ntni;  of  the  aorta,  interior  view,  show- 

of  the  aorta,  or  aor-  *°«  "'*  *<"'"''  ''*''*  •  """^  '^''"'  "•  *"^ 
oj  tiu  aorta,  or  aor-     ^  ^^^^  ^^f^^  ^^^  mUnl  valve,  with  Its 

tic   valve.      In   the     tendinous  cords  and  fleshy  columns. 

pulmonary  artery  it 

IB  called  the  temilunar  valve  of  the  pulmonary  artery,  or  the 

pulmonary  valve.     By  this  arrangement  all  the  contractile 

force  of  these  arteries  is  made  to  supplement  the  action  of 

the  ventricles  and  carry  the  blood  forward. 


The  mnsonlar  structure  of  the  heart  is  covered  on  the 
onteide  by  a  thin,  diaphanous,  attached  membrane  called 
the  eeroM  pericardium,  while  the  name  perieardimn  is  also 
applied  to  the  fibrous  bag  in  which  the  heart  moves  (heart- 
sac).  This  latter  is  lined  on  the  inside  by  a  diaphanous 
membrane  which  is  continuous  with  the  visceral  serous  peri- 
cardium ;  it  is  "  reflected  off  from  the  heart,"  so  that  the 
heart-sac  has  an  outer  and  rather  thick  layer  of  fibrous 
tissue,  and  an  inner  delicate  lining  of  serous  membrane. 
This  pericardium  is  attached  to  the  heart  only  at  its  bage, 
or  upper  extremity,  and  where  the  great  vessels  pass  through 
it.  It  lies  naturally  in  contact  with  the  heart,  but  can  in 
disease  be  distended  and  forced  off  a  considerable  distance 
from  it.  It  is  made  fast  below  to  the  diaphragm  at  the  cor- 
diform  tendon.  Its  serous  lining  secretes  a  little  transpsrent 
fluid  which  serves  to  diminish  friction  as  the  heart  con- 
tracts and  expands. 

Endoeardium  is  the  name  given  to  the  membrane  which 
lines  the  cavities  of  the  heart.  It  is  a  thin,  diaphanous 
structure,  reflembliDg  the  serous  pericardium.  By  the  fold- 
ing of  this  membrane  on  itself  as  it  passes  from  one  cavity 
to  another,  or  from  the  ventricles  into  the  aorta  and  the 
pnlmonary  artery,  the  several  valves  are  formed.  They  are 
strengthened,  however,  by  the  addition  of  a  little  fibrous 
tissue  between  their  folds. 

Two  coronary  arteriet  nourish  the  heart.  They  are  the 
first  vessels  given  off  from  the  aorta.  Their  open  mouths 
can  be  seen  by  depressing  the  membranes  of  the  semilunar 
valves  of  the  aorta.  They  descend  on  opposite  sides  of 
the  organ,  giving  off  numerous  branches  till  they,  become 
capillary  and  countless.  The  venous  blood  of  the  heart  is 
returned  into  the  right  auricle  by  several  veins,  which  open 
into  it  through  its  outer  wolL 

The  nervee  of  the  heart  have  very  little  connection  with 
those  of  the  voluntary  system,  yet  it  is  reported  that  men 
hare  lived  who  could  stop  the  heart's  action  at  will.  The 
par  vagum,  the  great  nerve  of  the  lungs  and  stomach, 
sends  some  of  its  fibres  to  the  heart;  so  does  the  phrenic 
nerve,  though  chiefly  distributed  in  the  diaphragm.  But 
the  hearts  of  many  of  the  inferior  animals  will  beat  after 
they  are  removed  from  the  body.  The  heart  of  the  bullock 
can  be  made  to  beat  after  such  removal  by  a  little  irritation. 
It  has  been  suggested  that  the  muscle  of  the  heart  possesses 
the  peculiar  power  of  contracting,  in  and  of  itself,  without 
nervous  excitation.  But  since  the  discovery  of  nerve- 
centres  of  the  kind  called  ganglia  about  the  hue  of  the 
organ,  in  the  midst  of  its  other  structures,  it  has  become 
probable,  if  not  certain,  that  an  essential  part  of  its  nervous 
supply  is  centred  in  itself. 

Syelole  and  diaetole  are  the  contraction  and  dilatation  of 
the  several  cavities.  The  two  ventricles  contract  simul- 
taneously, as  do  the  two  auricles,  but  this  action  in  the  latter 
begins  just  perceptibly  before  the  same  action  in  the  former. 
The  repeated  systole  of  the  left  ventricle,  with  what  acces- 
sories and  aids  it  may  meet  in  its  circuit,  tends  the  blood 
into  the  right  cavities  with  enough  of  ventricular  foroe  to 
open  and  occupy  them.  So  the  systole  of  the  right  ventricle 
sends  the  blood  into  the  lungs  with  a  foroe  that  is  not 
wholly  lost  when  itretnms  to  the  left  chambers  of  the  heart. 
Thus,  diastole  is  passive,  produced  by  the  residual  force  of 
the  systole  of  the  opposite  side. 

The  lounde  produced  by  the  action  of  the  heart  are  two. 
Anybody  can  bear  them  by  placing  the  ear  on  another 

Eerson's  chest  in  the  region  of  the  heart ;  indeed,  one  may 
ear  the  sounds  produced  in  his  own  heart  if,  in  the  still- 
ness of  the  night,  in  bed,  he  turn  on  his  side  and  place 
the  palm  of  his  hand  over  the  ear  and  rest  his  head  on  the 
pillow.  The  first  begins  with  the  first  of  the  ventricular 
contraction,  and  conUnues  till  it  is  ended;  the  second  has 
no  more  duration  than  the  sound  produced  by  the  snapping 
of  a  handkerchief.  Half  a  dozen  theories  have  been  pro- 
posed to  explain  the  first,  but  the  opinion  of  the  writer  is 
that  its  essential  cause  is  the  friction  of  the  muscular  fibres 
on  each  other.  It  has  already  been  stated  that  in  different 
layers  they  cross  each  other  at  various  angles,  and  they  all 
act  together;  but  even  in  muscles  of  parallel  fibres  a  similar 
sound  is  produced  by  contraction.  Regarding  the  second, 
there  is  but  little  difference  of  opinion,  for  by  experiment 
it  has  been  proved  to  result  from  the  collapse  or  striking 
together  of  the  aortic  and  pulmonary  valves  at  the  close  of 
tho  systole.  The  sound  is  one  or  single,  because  the  closure 
on  the  two  sides  is  simultaneous. 

The  force  of  the  heart' t  action,  once  regarded  as  enor- 
mous, has  been  carefully  studied  in  the  inferior  animals, 
and  by.  inference  it  is  assumed  that  the  average  human 
heart  at  the  maturity  of  its  strength  would  sustain  a  col- 
umn of  blood  in  a  perpendicular  tube  nine  feet  high,  or  a 
column  of  mercury  of  eight  inches.  This  is  equal  to  some- 
thing less  than  one-third  the  pressure  of  the  atmosphere — 
say,  nearly  five  pounds  to  the  square  inch.  This  estimate 
relates  to  the  strongest  portion  of  the  heart  only — that  is, 
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the  left  Tcntriole.  Bat  •  material  addition  mutt  be  made 
to  this  reekoning.  The  atmoipherie  preasure  maat  be 
orereome  by  the  oentral  foree.  When  Hamboldt  and  hi> 
party  aacended  the  Soath  Amerioan  mountaina  they  found 
at  the  high  elerationa  an  uoexpeoted  aouroe  of  annoyance 
and  weakneaa  in  a  bleeding  from  the  noae,  gnma,  and  langa. 
The  oanae  of  thia  was  twofold :  the  capillary  reaaeli  were 
not  made  atrong  enough  to  roaiat  the  power  of  the  heart 
when  the  external  preasnre  waa  conaiderably  diminiahed, 
and  their  effort  in  climbing  had  increaaed  the  fane,  aa  well 
aa  the  frequency,  of  the  cardiac  contraction.  So  that, 
really,  the  contractions  of  the  left  Tentriole  are  effected  with 
a  force  that  can  more  about  twenty  ponnda  through  the 
anace  of  one  foot  in  one  second  in  the  course  of  the  vaaaela. 
The  strength  which  the  left  ventricle  can  exert  ia  by  no 
means  meaanred  in  these  eatimatea,  for  they  relate  to  the 
ordinary  quiet  action  of  the  heart.  Its  poaaible  power,  it 
is  fair  to  assume,  is  equal  to  that  of  a  mnscio  of  equal  bulk — 
including,  however,  only  one  aide  of  thevenlrionlar  walla— 
in  any  other  part  of  the  body ;  and  that  would  mnoh  ezoeed 
the  force  of  the  ordinary  heart-beats.  The  power  of  the 
right  ventricle  is  assumed  to  he  about  one-h«uf  that  of  the 
left;  but  of  its  actual  strength,  and  that  of  the  two  aaii- 
eles,  there  are  no  means  of  aecnrate  measurement. 

The  reloeity  of  the  blood-eurrtnt  in  the  larger  arteries  is 
assumed,  from  experiments  made  on  the  inferior  animals, 
to  be  about  twelve  inches  in  a  second  of  time.  In  dogs 
substances  easily  recognised,  injected  into  one  jugular  vein, 
have  been  recognized  in  the  Jugular  rein  of  the  other  side 
in  from  twenty  to  thirty  seconds.  In  other  words,  the 
blood  had  completed  the  rounds  of  the  double  circulation 
in  twenty  to  thirty  seconds.  It  has  already  been  aaid  that 
auoh  substances,  similarly  injected,  appear  in  the  aeeretiona 
in  one  minute.  There  ia  but  one  aonrce  of  error  in  theae 
experiments.  It  ia  poaaible  that  a  little  of  the  chemical 
may  pass,  liy  endosinosis,  through  the  thin  eeptnm  of  the 
auricles  from  the  right  to  the  leK,  and  so  shorten  iti  course 
nearly  one-half.  It  does  not  seem  possible  that  the  law  of 
diffusion  would  eause  the  dissolved  chemical  to  outran  the 
blood-current. 

The  petition  of  the  heart  in  (Ae  ehett  is  easily  deaoribed. 
In  its  shape  the  organ  has  an  imperfect  resemblance  to  a 
cono.  The  base  of  this  cone  la  uppermost,  the  apex  down- 
ward and  to  the  left.  The  heart  la  rery  much  imbedded  in 
the  left  lung.  Portiona  of  the  lung  are  behind  the  left 
half,  to  the  left  of  it  and  in  front  of  it,  except  about  two 
superficial  inches.  Its  base  lies  under  the  third  rib  of  the 
left  side,  extending  three  inches  from  the  middle  (median) 
line  of  the  body ;  the  right  anriole,  when  filled,  extanda 
half  an  inch  to  the  right  of  the  right  border  of  the  breaat- 
bone  (sternum)  in  the  second  Intercostal  space,  retreating 
under  the  sternum  in  its  contraction.  The  apex  is  found 
in  the  fifth  intercostal  space,  three  and  a  half^  inches  fh>m 
the  median  line.  Unite  this  point  with  the  point  three 
inches  to  the  left  of  the  median  line  on  the  third  rib  by  a 
curve  that  will  cross  the  fourth  rib  at  a  point  four  inches 
from  the  median  line,  and  the  left  border  of  the  heart  is 
indicated.  From  the  point  indicating  the  apex  carry  a 
line  to  the  right  and  a  little  upward,  so  that  ft  will  atrike 
the  right  border  of  the  atemnm  at  the  foarth  rib,  thence 
upward  along  this  right  border  to  the  seoond  intercoatal 
apace,  and  we  have  followed  the  external  lines  that  repre- 
sent the  internal  position  of  the  heart.  In  the  very  rare 
instances  of  "  transposition  of  the  viscera,"  while  the  lirer 
occupies  the  left  npper  part  of  the  abdomen,  the  heart  ia 
found  on  the  right  aide  of  the  cheat,  filling  the  space  on  that 
aide  which  oorreaponda  with  ita  natural  poaition  on  the 
left. 

The  tmpuhr  of  the  heart,  or  "the  heart-beat,"  as  it  iafelt 
on  the  outaide  of  the  chest,  has  been  a  subject  of  much  dis- 
cussion, and  each  one  of  the  many  writers  on  the  subject 
has  proposed  a  new  explanation ;  but  Mr.  Bearle's  stud- 
ies of  the  course  of  the  muscular  layer  in  its  walls  have 
probably  suggested  the  true  explanation.  Strong  muscular 
bands  are  found  starting  from  the  base,  passing  over  the 
anterior  face  of  the  heart,  winding  completely  around  the 
apex,  some  of  them  passing  into  the  rentrielcs  constituting 
and  ending  in  the  fleshy  columns.  These,  it  is  evident, 
will  draw  the  apex  forward  during  oontraotion,  directing 
it  against  the  chest-wall.  There  is  also  a  recoil  of  the 
whole  organ  at  this  moment,  ao  far  aa  the  large  vessela  en- 
tering at  the  base  will'permit  it,  in  obedience  to  the  lawa  of 
action  and  reaction.  If  the  heart  exerts  a  power  that  can 
force  ten  pounds  to  move  in  one  direction,  there  la  a  tend- 
ency to  recoil  in  the  opposite  direction  which  is  equal  to 
the  same  number  of  pounds ;  and  aa  there  ia  aome  yielding 
in  the  great  vessels  (which  under  theae  cironmstances  act 
as  ligaments),  there  is  actually  some  recoil,  a  part  of  which 
is  by  these  muscular  bands  directed  against  toe  wall  of  the 
chest.  But  there  is  a  lifling  of  the  whole  precordial  re- 
gion in  some  cases  of  enlarged  heart.    This  is  probably 


dne  to  the  andden  hardaning  of  the  organ  aa  ita  mnaaln 
become  tsnae  at  the  beginning  of  eontraotion,  and  to  a  real 
want  of  room  for  it  in  ita  enlarged  stats. 

Weiyht  of  ike  Hearty  and  the  Vinenwioiu  of  its  Orifiea, 
—The  siie  of  this  organ  rariea  in  the  adult  a  little  with 
the  atatare  and  weight  of  the  body,  bat  more  with  breadth 
of  ahonldera,  and  it  is  in  adranoad  a^  a  trifle  larger  than 
at  forty.  The  arerage  from  twenty  to  ninety  years,  in  tho 
male,  is  tan  oanoea — in  the  female,  eight  to  nine;  but 
twelve  onaeea  in  man  and  eleren  in  woman  would  not  be 
promranoed  hypertrophy.  The  left  aurienio-taitriemlar 
opemaff  haa,  according  to  Bouillaad,  an  average  eireamfer. 
•noo  of  8  inohea  6^  linoa ;  the  aorft'e  opeatn^,  t  inohea  6^ 
lines;  the  rigki  aHrioulO'Ventrieular  opening,  S  inehea  Id 
iinea ;  the  p»lmt»narif  artery  haa  a  eireanierenee  of  2  inohea 
7{  linsa.  Thoa,  it  will  be  aeen  that  the  orifioe  is  amallest 
when  the  force  propelling  the  blood  ia  greatest,  and  every- 
where^ aa  that  force  diminiabea,  eompenaation  ia  prorided  | 
by  opening  a  wider  door.                                                                  i 

The  fatal  heart,  when  it  begina  to  show  itself  as  a  beat-  ' 
ing  organ,  anggeata  nothing  of  the  elaborate  organiiatiott 
it  is  to  become  before  Independent  breathing  life  can  be 
poaaible.  It  is  at  first  merely  an  enlargomant  of  a  bating 
blood-veaaal.  From  this  state  it  changes  to  such  forma  aa 
are  permanent  in  inferior  types  of  animal  life,  passing  from 
one  to  another,  but  always  from  a  lower  to  a  higher  type, 
till  it  is  completed.  (Bee  Circuiatioh  or  tbe  BuMn.)  It 
grows,  and  gets  a  single  partition  through  it,  with  an  opening 
in  this  partition.  Thia  ia  a  single  heart  of  two  caritiea, 
an  auricle  and  a  rontriole.  After  a  time  a  partition  is  de- 
veloped in  tho  lower  of  theae  oariiiea.  It  is  then  a  heart 
with  one  auricle  and  two  ventricles.  Still  later,  a  partition 
ia  formed  in  the  upper  oavity,  with,  however,  an  opening 
which  allowB  free  communication  from  right  to  lefY.  Thia 
ia  a  heart  of  four  caritiea,  which,  after  closing  the  opening 
in  the  auricular  partition,  prepares  the  individual  lor  life 
in  "  thia  breathing  world."  So  long,  however,  as  the  lunga 
have  to  perform  no  funotion,  they  reeeive  bnt  little  blood 
through  the  arteries  which  ai«  to  bo  enlarged  into  the  right 
and  left  pnlmonary  ;  but  most  of  the  blood  propelled  by  the 
right  rentrlole,  instead  of  taming  to  right  and  left,  goes 
directly  forward  into  the  aorta  at  the  concavity  of  its  arch, 
through  a  ohannel  that  will  disappear  soon  after  birth, 
called  the  duetue  arierioaus.  At  the  same  time,  the  blood 
coming  into  the  right  auricle,  or  a  part  of  it,  paaaea  freely 
into  the  left  by  the  opening  deaoribed  above,  which  ia  called 
theyoraiMa  ovale.  ThvM,  with  the  exception  of  the  little 
blood  teat  for  the  nourishment  of  the  Inngs,  this  heart  of 
four  oavitiet  acts  aa  a  single  heart  of  two  cavities.  The 
firat  act  of  the  new-bom  ia  to  cry.  Thia  ia  the  meana  ap- 
pointed by  nature  to  expand  the  cheat  andcompel  theopen- 
ing  of  the  Innga  by  the  atmospheric  pressure.  No  sooner 
are  the  lungs  expanded  than  the  blood  of  the  right  heart 
is  litoraily  drawn  into  the  lungs,  the  right  and  left  branehet 
of  the  pulmonary  artery  expanding.  The  dactBaarterioana 
at  the  aame  time  doses,  and  is  soon  to  be  obliterated.  The 
blood  in  the  right  anricle  is  all  directed  into  the  right  ven- 
tricle by  ths  mechanieal  closing  of  a  valve  already  provided 
on  the  left  aide  of  the  foremen  ovale.  The  valve  soon  grows 
into  the  iratum,  closing  the  foramen  for  ever,  leaving,  how- 
ever, a  little  soar-like  depression,  whioh  ia  ealled  the  foeta 
ovalie,  AuiKZO  Clare. 

Heart  Diseases*  Every  tissue  entering  into  the  or- 
ganisation of  the  heart  is  liable  to  morbid  change,  and  some 
of  them  to  many  snch  changes.  An  enumeration  of  these 
diseases,  and  a  brief  synopsis  of  the  nature  and  leading 
phenomena  of  each,  are  all  that  will  be  attempted  in  this 
article. 

Hypertrophy  of  (te  Heart. — Thia  is  enlargement,  and  the 
term  means  nothing  more,  although  there  are  usually  other 
changes  attending  it.  The  heart  naturally  Increases  in  size 
with  advancing  years,  but  the  increase  is  not  considerable, 
atad  is  not  regarded  as  a  disease.  Hypertrophy  is  simple 
when  the  mnscolar  walls  are  incRosed  in  thickness  and 
there  is  no  other  change  in  the  organ.  When  at  the  same 
time  there  Is  expansion  or  enlargement  of  one  or  more  of 
the  cavities,  whose  walla  are  hyMrtropfaied,  it  is  retenirit 
hypertrophy,  or  hypertrophy  wiui  dilatation.  Some  of  the 
medical  authors  reoognite  a  concentric  hypertrophy,  or 
an  increase  in  the  thickness  of  the  cardiac  sabstance  and  a 
diminution  of  the  correaponding  cavity  or  cavities.  Bnt 
the  bettor  opinion  is  that  this  diminntion  is  not  the  resolt 
of  disease,  ont  announces  that  natural  contraction,  more 
or  less  complete,  was  the  lost  act  of  cardiac  life.  The  in- 
ternal cause  of  hypertrophy,  as  the  stndies  of  the  writer 
of  thia  article  demonatrated  twenty-fire  yeara  ago,  is  an 
inoreaao  in  the  number  of  muscular  fibres  in  the  cardiac 
walls,  and  not  an  increase  in  the  size  of  the  original  fibres. 
Cardiac  hypertrophy  Is  analogous  to  the  enlargement  of 
the  blacksmith's  arm  or  turner's  leg;  new  demands  made 
on  ita  atrength  produce  a  multiplication  of  ita  muaeular 
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fibre*.  The  external  oaaie  of  this  hypertrophy  is  geoerally 
■ome  obatade  to  the  oireulation,  requiring  inereaaed  atrength 
of  mnscle  to  overoome  it,  a«  a  diaeaaed  vaire,  or  a  tumor 
preaaing  upon  a  large  artery,  or  a  large  organ  so  diaeaaed 
that  the  circulation  through  it  is  seriously  obstructed.  It 
is  produced  by  the  mental  emotions,  which  increase  the 
force  and  frequency  of  heart-beats,  as  frequent  anger  and 
the  anxieties  that  excite  the  heart  (aome  depress  its  action), 
and,  it  may  be  added,  by  causes  that  hare  not  yet  been  dis- 
eorered.  Its  subjective  manifestations  ate  a  strong  impulse 
of  the  heart-beats,  whicb,  however,  may  be  very  strong  and 
never  be  noticed  by  the  affected  person,  and  shortness  of 
breath  on  exertion,  and  very  little  else.  The  physician  dis- 
oovera  it  by  many  signs,  the  chief  of  which  is  the  extension 
of  dulness  on  percussion  to  the  left  of  the  line  already  given 
as  the  left  boundary  of  the  healthy  heart.  The  heart,  once 
enlarged,  never  returns  a^in  to  its  original  site,  and  alone 
it  rarely  oauses  death.  This  usually  is  the  result  of  aeeond- 
ary  disorders,  apoplexy  or  kidney  disease,  or  it  may  wait 
for  the  interaorrenee  of  other  entirely  distinet  diseases. 
Indeed,  if  hypertrophy  is  produced  by  obstmotion  to  the 
oireulation,  within  certain  limits  it  is  compensatory  and 
conservative. 

Ditatation  of  the  htart  is  an  enlargement  of  its  cavities. 
The  left  ventricle  may  be  so  dilated  that  its  capacity  is  con- 
siderably greater  than  would  be  suSoient  to  contain  the 
whole  of  a  healthy  heart.  The  dilatation  may  be  in  all  of 
the  four  cavities,  or  may  be  confined  to  one.  The  ventri- 
cles are  far  more  liable  to  dilatation  than  the  anrldes,  and 
the  left  much  more  than  the  right.  Dilatation  and  hyper- 
trophy very  commonly  go  together,  so  that  eeeentric  hy- 
pertrophy or  hypertrophy  with  dilatation,  already  ex- 
plained, associated  with  and  eanaed  by  morbid  changes  in 
the  shape  and  function  of  the  valves,  is  the  most  common 
form  of  heart  diaesae.  The  conditiona  of  the  heart  may 
be  regarded  as  alternately  active  and  passive — active  in 
systole,  passive  in  diastole.  If  in  the  passive  state,  while 
the  blood  is  flowing  naturally  into  a  heart-cavity,  there  is 
at  the  same  time  a  reflux  of  blood  into  the  aame  cavity  in 
oonaequenoe  of  a  defective  valve,  dilatation  of  that  cavity 
will  be  sure  to  occur.  The  extended  wall  of  such  a  cavity 
may  not  be  thicker  than  it  is  in  health,  yet  as  it  bounds  a 
greater  space  it  will  require  more  material,  and  is  hyper- 
trophicd  by  multiplication  of  the  mnscular  fibres.  In  this 
■tate  the  heart  has  been  known  to  weigh  sixty  onnoes,  or 
six  times  its  natural  weight.  There  is  one  preserved  at  the 
College  of  Physicians  and  Burgeons  in  Xew  York,  which 
weighed,  when  first  removed  from  the  body,  fifty-seven 
ouneoa.  Hearta  like  tbeae  are  tnormittu  cordit,  or  cor 
hovinutii  vel  taurinnm^  They  are  almost  always  found  in 
persons  who  have  bad  rheumatism  and  heart  disease  in 
childhood,  and  have  grown  to  manhood  with  a  damaged 
heart.  It  is  noticeable  that  children  bear  these  cardiac  af- 
feotions  bettor  than  adults.  The  body,  as  it  grows,  seems 
to  accept  and  tolerate  an  amount  of  sooh  disease  that  would 
overwhelm  a  grown-up  person.  When  it  begins  thus  early, 
it  is  usually  carried  to  manhood,  and  often  to  advanced 
manhood.  It  is  the  repetition  of  the  attack  which  is  fatal 
in  childhood.  Dilatation  with  hypertrophy  is,  after  it 
reaches  a  certain  stage  of  progress,  attended  by  sbortnew 
of  breath  on  exertion,  sometimes  palpitations,  irregular 
heart-beating,  and  consequently  irregular  pulse.  Ite  chief 
danger  is,  however,  an  induced  or  secondary  Bright's  dis- 
ease, with  dropsical  swellings  of  the  legs  and  body ;  with- 
out which  the  common  forms  of  heart  disease  are  not  gen- 
erally fatal.  There  is  a  form  of  dilatation  of  the  heart  in 
which  there  is  not  only  no  hypertrophy,  but  iu  which  the 
walls  of  one  or  all  the  cavities  gradually  grow  thinner  and 
thinner  by  fatty  degeneration  and  absorption  of  the  mns- 
eular  tissue,  till  this  tissue  is  almost  wholly  removed,  and 
the  walls  are  stretched  and  expanded  in  the  effort  to  expel 
the  blood  from  their  cavities.  But  this  is  a  rare  disease, 
and  may  be  passed  with  the  statement  tliat  it  is  possible. 

Simple  atrophy  of  tht  heart  (diminished  site  and  weight) 
occurs  only  with  wasting  diseases,  in  which  the  quantity 
of  blood  in  the  system  is  diminished  also,  and  it  should 
not  be  regarded  as  a  disease. 

Diteaata  of  the  Yalvtt  of  the  Heart. — Endocarditiaj  or 
inflammation  of  the  lining  membrane  of  the  cavities  of  the 
heart,  is  a  common  attendant  on  acute  rheumatic  inflam- 
mation of  the  joints,  but  it  may  occur  without  rheumatism. 
This  inflammation  is  one  of  the  principal  causes  of  de- 
rangement and  imperfection  in  these  essential  appendages 
of  the  heart.  Thus,  endocarditis  expends  its  force  prin- 
cipally on  those  duplications  of  the  endocardium  which 
constitute  the  valves.  It  deposits  a  new  material  between 
their  folds,  and  at  first  increase*  their  tbiokuess.  A  por- 
tion of  this  new  material  is  converted  into  fibrous  stmeture, 
and  finally  the  fibres  contract.  The  result  is,  that  these 
Valves  become  thick  and  nnyieldlng,  so  that  the  semilunar 
oannot  be  applied  to  the  arterial  wall  when  the  blood  i* 


forood  Into  the  aorta  or  palmonary  artery.  The  mitral 
and  tricuspid  grow  stiff  and  hard,  and  do  not  fully  give 
place  to  the  blood  passing  ftom  the  auricle  into  the  ven- 
tricle. Again,  this  new  fibrous  strnotnre  contracts  and 
shortens  the  valves,  so  that  their  parts  cannot  meet  prop- 
erly and  prevent  the  reflux  of  the  blood.  Bo  blood  from 
the  ventricles  sent  into  the  great  arteries  will  flow  back 
again  into  the  heart,  to  be  forced  out  again  by  new  oontroo- 
tion.  This  is  inmffleiemji,  or  regurgitati  ve  disease  of  a  valve. 
The  stiff,  unyielding  state,  when  it  obstraets  the  current,  is 
oalled  oitmetm  dieeaee  of  the  valve  (•(tiion's).  The  valves 
are  thiokened  also  by  the  deposit  between  their  folds  of  a 
yellowish  substance,  made  up  partly  of  small  mioroseopic 
cells,  and  partly  of  fat-globules,  called  otAeroma,  one  of 
the  products,  it  is  believed,  of  a  slow  or  chronic  infism- 
matory  action.  In  time  this  atheromatous  deposit  is  apt 
to  be  converted  into,  or  rather  is  replaced  by,  anard  calca- 
reous material,  or  aven  organised  bone-struoture.  In  the 
sAme  way  the  least  orgaoitable  portion  of  the  deposit  of 
acuta  inflammation  (ondoearditis)  may  slowly  be  replaced 
by  the  same  material.  This  to  the  o«<>/!eattaii  of  the  mleee. 
It  is  not  a  very  fteqnont  oeearrenee,  and  is  limited  usually 
to  a  Nnall  portion  of  a  valve.  Bat  it  does  mischief,  partly 
as  an  obstacle  to  the  blood-oarrent,  but  more  by  irritating 
these  movable  folds  and  keeping  up  chronic  inflammation 
in  them,  and  causing  thickening,  inflexibility,  and  shorten- 
ing (just  described),  or  increasing  them  if  they  have  al- 
ready ocourred. 

Rupture  of  Ike  rahee  is  possible.  The  aortic  valve  may 
yield  in  the  bottom  of  one  of  its  cups ;  or  the  marginal 
thread  may  separate  from  the  deeper  part  of  t^e'onp ;  or 
the  upper  attachments  of  the  cups  to  the  aorta  may  give 
way ;  or  the  anterior  leaf  of  the  mitral  valre  may  he  perfor- 
ated ;  or  one  or  more  of  it*  tendinous  cords  may  be  broken. 
These  aooidenta  uaually  ocenr  after  the  raptured  part  has 
been  weakened  by  the  deposit  in  it  of  a  plate  of  atneroma ; 
yet  they  may  yield  without  previous  disease,  but  then  al- 
ways at  the  time  of  great  exertion  of  mnscular  strength  in 
lifting  weights,  raoning,  Jumping  the  rope,  or  the  like. 
The  reader  may  remember  to  have  seen  a  few  years  ago  a 
newspaper  statement  thata  giri  abont  twelve  years  old  had 
been  seriously  injured  by  jumping  the  rope  nearly  200 
times  without  stopping.  It  was  ascertained  in  that  case 
that  there  was  rupture  at  the  mitral  valve,  probably  of 
some  of  its  tendinous  cords. 

Vegefationt  on  the  Valm. — This  is  another  of  the  results 
of  inflammation.  They  are  minute  hard  warts  that  are 
formed  on  the  tna  surface  of  the  aortic  valve  just  below  its 
thiokened  margin.  These  are  ehiefly  important  as  being 
the  occasion  of  the  deposit  of  masses  of  the  fibrin  of  the 
blood  upon  the  valvas,  soprodnoing  large  granular-looking 
warts,  which  obstruct  the  outflow  from  the  ventricle.  Any 
roughening  of  a  valvs-snrfaee  by  inflammatory  or  other  dis- 
ease, or  by  rupture,  may  oause  the  deposit  of  these  ^frrinottf 
eoiwrsti'oiM.  When  they  occur  they  not  only  obstruct  the 
flow  ofthe  blood,  and  partially  disable  the  valves,  but  por- 
tions of  them  may  be  washed  off  into  the  arteriid  current, 
and  be  carried  into  a  distant  organ,  as  the  brain,  spleen,  or 
kidney ;  and  one  of  tbeee  reaching  an  artery  too  small  to 
reoeive  it,  iV  stops  there,  and  outs  off  the  arterial  blood  from 
all  portions  of  toe  organ  usually  supplied  by  the  obstructed 
vessel.  This  mode  of  plugging  up  the  arteries  is  called 
emboliem ;  the  plug  itself  is  an  embolia. 

In  the  advanced  stages  of  these  diseases  of  the  valves 
and  muscular  structure  it  is  not  diflicult  to  arrive  at  the 
opinion  that  there  is  heart  disease.  Shortness  of  breath, 
induced  by  exercise,  the  strong  heart-beating,  beating  of 
the  vessels  in  the  neck,  and,  when  the  kidneys  become  dis- 
eaead,  the  dropsies,  the  distress  produced  by  lying  down, 
tell  the  truth  but  too  oertainly.  But  they  do  not  designate 
the  particular  form  or  forma  of  disease.  This  ean  only  be 
learned  by  listening  to  the  sounds  produced  by  the  action 
of  the  heart,  and  by  actual  measurement  by  percussion. 
Thus,  in  addition  to  the  two  natural  sounds  remaining, 
from  one  to  fbnr  new  one*  may  be  produced,  oalled  murmiirs. 
If  there  is  a  murmur  heard  most  distinctly  under  the  breast- 
Iwne,  where  the  third  rib*  are  joined  to  it,  and  while  the 
ventricle  is  contracting  (in  systole),  it  is  probable  that  there 
is  obstructive  valvular  disease,  either  in  the  aorta  or  pul- 
monary artery,  and  the  ohanoee  are  thirty  to  one  that  it  is 
in  the  former,  for  in  this  proportion  at  least  is  valvular  dis- 
ease found  more  frequently  on  the  left  than  on  the  right 
side.  Indeed,  the  grave  valvular  diseases  of  the  right  heart 
are  almost  always  fonnd  to  have  ooourred  before  birth.  The 
aortic-valve  murmurs  are  heard  somewhat  more  distinoMy 
at  the  right  border  of  the  breaat-bone,  and  those  of  the  pul- 
monary valve  at  the  left  border.  If  there  is  a  mnrmur  with, 
and  after  the  second,  heard  most  distinctly  at  the  same  place, 
it  Indicates  insuflleieney — that  ia,  regurgitation,  as  already 
explained.  It  will  be  remembered  that  the  two  hearts  con- 
tnot  simultaneously,  and  that  the  two  second  sounds  are 
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■imultaneoui.  If,  thso,  the  second  aounU  on  ooe  tide  it 
silenced  by  deformity  of  the  valve,  the  voire  on  the  other 
Bide  is,  in  all  probability,  normal,  and  prodnces  its  own 
normal  second  sound  strongly  enough  to  be  heard.  A  mur- 
mur heard  mof  t  dislinotly  in  the  left  and  lower  port  of  the 
heart-region  (toward  the  apex)  is  referred  to  a  diseased 
mitral  ralre.  If  it  is  in  systole,  the  Talve  is  insuSoient, 
and  there  is  regurgitation  from  the  left  Tentriclo  into  the 
left  aoriole.  If  it  is  in  "  the  period  of  repose " — that  is, 
the  period  between  the  seoona  natural  sound  of  the  heart 
and  the  recurring  first — it  will  indicate  an  obstnution,  from 
the  stiffness  or  other  diseased  change  in  the  Talre,  to  the 
flow  from  auricle  to  ventricle,  for  it  is  in  this  period  that 
the  auricle  is  emptying  itself  into  the  ventricle.  There  is 
nothing  in  the  tone  or  other  characters  of  these  murmurs 
which  indicates  the  character  of  the  valve-oiiange,  except 
that  a  musical  murmur  is  sometimes  produced  by  the  string 
left  when  the  thicker  border  of  an  aortic  onp  is  split  off 
from  the  membrane  below  it,  or  a  similar  cord  may  be 
farmed  by  rupture  of  the  mitral  valve.  This  mutt  be 
learned,  if  it  can  be  learned  at  all,  flrom  the  general  history 
and  symptoms  of  each  particular  case. 

With  two  exceptions,  these  mnrmun  are  positive  indica- 
tiODt  of  ohange  in  the  form,  thiokness,  dimensions,  or  struc- 
ture of  these  valvei.  There  may  be  an  aiumio  murmnr 
with  the  ventricular  conlraotion  at  the  aortic  opening  when 
the  blood  is  thin,  or  does  not  eontain  iti  normal  quantity 
of  anlmaliiod  elements — or,  in  other  words,  when  it  eon- 
tains  too  much  water  {kt/droKiia  and  dklomiU) — and  there 
may  be  actual  regurgitation,  and  the  corresponding  mur- 
mur at  thf  mitral  valve,  caused  by  the  irregular  or  imper- 
fect contraction  of  fleshy  columns  of  the  left  ventricle.  The 
same  rules  are  applicable  to  valvular  diseases  of  the  right 
heart,  except  that  the  murmurs  of  the  tricuspid  valve  are 
heard  at  the  junction  of  the  sternum  and  fourth  right  rib, 
and  those  of  the  pulmonary  artery,  at  the  Junction  of  the 
left  third  rib  with  the  same  bone. 

These  are  the  common  forms  of  heart  disease ;  and  there 
will  be  in  this  article  no  better  plaoe  than  here  to  say  that 
the  popular  opinion  of  their  fatality  is  erroneous.  Few 
persons  can  hear  the  announcement  that  they  have  disease 
of  the  heart,  of  whatever  kind,  without  hearing  in  it  the 
command,  "  Set  thine  house  in  order,  for  thou  shalt  surely 
die,"  and  the  general  expectation  is  that  the  death  will  be 
BudJen.  It  is  true  that  there  are  sudden  deaths  from  heart 
disease,  even  in  persons  who  have  not  been  ill  enough  to 
eonsttU  a  physioiaa.  But  these  sudden  deaths  are  excep- 
tions. For  one  such,  a  quarter  of  a  hundred  live  on  till 
death  oomes  through  tome  disease  whi^h  could  not  have 
been  looked  for,  or  the  kidneys  become  involved  in  second- 
ary Bright's  disease,  and  perhaps  become  the  chief  actor  in 
the  concluding  scene.  The  writer  discovered  in  a  young 
lady  thirty-four  years  ago  mitral  regurgitation  and  decided 
hypertrophy  of  the  heart.  Now  the  it  the  mother  of  seven 
ehildren,  and,  at  far  as  her  friends  can  judge,  is  in  perfect 
health,  except  that  she  has  shortnett  of  breath  at  times. 
He  examined  a  gentleman  sixty-five  years  of  age  who  had 
obstmctire  aortic  disease  and  hypertrophy,  in  whom  he 
traced  the  origin  of  the  affection  back  to  an  attack  of  rheu- 
matism when  the  patient  was  fifteen  years  old;  yet  this 
gentleman  bad  had  the  energy  to  amass  for  himself  a  for- 
tune of  a  million  of  dollars,  and  to  build  np  the  fortunes  of 
two  brothers ;  and  that,  too,  in  the  good  old  times  of  honest 
iodostry.  He  knows  physicians  who  carry  eonsiderable 
heart  ditaate  for  indefinite  years  through  an  active  praotioo. 
He  knew  one,  an  old  gentleman,  who  had  the  disease  nearly 
all  bis  life,  and  continued  his  professional  work  till  within 
a  few  days  of  bis  death.  His  heart  weighed  after  death 
two  pounds  three  ounces  and  two  drams.  The  former  pos- 
sessor of  the  heart  which  weighed  57  ounces,  referred  to  in 
this  article,  became  diseased  when  he  was  six  years  old, 
and  he  died  at  twenty -eight,  having  been  active  as  foreman 
in  a  large  cotton-mill  till  four  weeks  before  his  death ;  and 
even  then  death  was  caused  more  by  the  kidneys  than  by 
the  heart.  These  are  not  rare  instances,  but  represent  the 
important  fact  that  these  diteates,  even  when  extreme,  do 
not  generally  cause  death  without  aid  from  another  import- 
ant organ ;  and  when  moderate  in  degree,  if  the  avoidable 
causes  of  their  increase  are  avoided,  have  till  the  age  of 
sixty  and  upward  but  little  influence  in  shortening  life,  ex- 
cept, again,  with  the  eoncurrence  of  other  and  t^ngerous 
diseases. 

Ptricarditia. — As  the  lining  membrane  of  the  cavities  is 
tnbjeot  to  inflammation,  so  is  the  external  covering.  This 
aad  the  lining  of  the  fibrous  pericardium  are  alike  liable. 
They  are  indeisd  but  one  membrane.  Pericarditis  and  eo- 
dooarditit  often  occur  at  the  same  time,  being  both  produced 
by  an  extension  or  migration  of  articular  rheumatism,  or 
rather  by  that  same  state  of  the  system  which  causes  the 
articular  disease.  Either  of  these  diseases  may  accompany 
Bright's  disease.     Beyond  the  ooneurreuce  with  these  af- 


feoUont  tho  causes  of  pericarditis  are  not  well  defined.  The 
disease  ittelf,  as  well  at  endocarditis,  has  only  been  intel- 
ligently obterved  during  the  present  century.  The  changes 
produced  by  p«rioarditis  are,  first,  an  increase  in  the  quan- 
tity of  blood  in  the  vestelt  of  the  membrane ;  second,  ab- 
torption  of  the  fluid  which  in  health  diminishes  the  friction 
betwoea  the  heart  and  pericardium ;  third,  the  discharge 
from  tba  engorged  blood-vessels  of  the  fluid  portion  of  the 
blood  (liquor  tanguiuit)  in  condition  to  form  new  tissue, 
/aUe  membrane,  or  of  the  more  watery  ports,  known  as  ee- 
rum.  Both  of  these  products  of  this  inflammatioD  are  com- 
monly found,  but  the  semm  is  ntuolly  much  the  most  abun- 
dant and  the  most  oppressive.  When  there  is  little  serous 
fluid,  the  disease  may  run  ita  course  with  but  little  general 
disturbance;  but  when  the  quantity  is  large,  there  is  a  rapid 
pulse,  oppressed  breathing,  and  a  tendency  to  faint  wBen 
sitting  or  standing.  The  pericardium  is  distended  by  its 
watery  contents,  sometimes  even  to  tension ;  then  the  nor- 
mal dilatation  of  tha  heart-cavities  becomes  difficult.  But 
this  fluid  it  abtorbed  usually  in  about  a  week,  and  the  peri- 
cardium oomet  back  to  its  contact  with  tho  heart.  Tha 
common  opinion  regarding  the  fibrinous  coating  produced 
by  inflammation  is  that  it  receives  blood-vessels,  and  re- 
mains for  a  time  tha  medium  of  the  union  which  almost 
always  takes  place  between  the  pericardium  and  the  heart, 
after  pericarditis;  bnt  according  to  some  late  German 
teachings  it  readily  breaks  up  into  granular  and  fatty  mat- 
ter, and  is  carried  away  by  absorption ;  and  they  account  for 
the  adhesion  by  stating  that  the  serous  membrane  is  rough- 
ened daring  the  inflammatory  process  by  the  production 
on  its  surface  of  many  little  granules  or  warts  composed 
of  fibrin,  and  that  these  mutually  grow  into  (he  opposite 
surface,  and  to  cause  a  blending.  There  is  produced  by 
the  dry  condition  of  the  membrane,  caused  by  the  fi rat  en- 
gorgement of  the  vessels,  a  distinct  creaking  or  rubbing 
noise  as  the  heart  moves  in  the  pericardium.  This  sound 
it  renewed  when  the  fibrinout  exudation  takee  place,  heard 
flrtt  in  systole,  and  toon  after  in  both  contraction  and  ex- 
pansion of  the  heart.  This  may  be  interrupted  when  the 
serous  effusion  lifts  the  pericardium  off  from  the  heart,  to 
l>e  renewed  again  when  the  serum  is  absorbed  and  contact 
is  renewed.  The  adhesion  above  spoken  of  takee  place 
toon  after  the  renewal  of  contact,  to  that  in  tbit  recurrence 
the  friotlon-sound  does  not  oommonly  continue  for  more 
than  a  day.  When  the  area  of  dulness  on  percussion  is 
rapidly  extended  to  tho  left  of  the  heart  and  above  (he 
third  rib,  and  this  extension  follows  the  friction-sound,  it 
is  produced  by  the  serous  effusion.  The  heart-sounds  un- 
der these  oircumstanoes  become  a  little  less  distiuct  as  the 
heart  is  buried  in  water.  This  is  tho  condition  indicated 
by  the  phrase  "  water  on  the  heart,"  popularly  supposed  to 
be  a  oommon  malady,  but  it  is  not  found  to  exist  in  one  in 
twenty  of  the  coses  in  which  it  it  suspected.  Pus  is  not 
often  found  in  the  pericardium  after  infiommotion.  In 
cAronic  pericarditi;  implying  chronic  distension  of  the 
heort-sao,  the  fluid  causing  the  distension  Is  portly  put 
(sero-purulent).  Chronic  pericarditis  is  a  grave  disease ;  it 
is  almost  always  fatal.  In  it  the  pericardium,  in  one  eato 
treated  by  the  writer,  waa  found  to  contain  a  gallon  of 
tero-purulcnt  fluid.  Acute  pericarditis  is  rarely  fatal  in 
the  first  attack.  But  in  young  persons  subject  to  recurring 
rheumatism  each  return  is  more  and  more  dangerous ;  even 
the  third  is  not  unfrequently  fatal. 

Pneumo-pericardimi  (air  or  gaseous  matter  in  tho  peri- 
cardium).— A  man  amid  tho  horrors  of  delirium  tremeni 
had  a  plate  on  which  two  teeth  were  set  detached  from  his 
mouth,  and  ho  tried  to  swallow  it,  but  it  was  stopped  in 
tho  cesophagns  (gullet)  at  a  point  just  behind  the  heart. 
A  projecting  angle  of  the  plate  pierced  the  walls  of  the 
oesophagus  and  pericardium,  and  opened  a  passage  by 
which  the  food  and  drink  passed  directly  into  the  latter. 
Air  alto  entered  tho  pericardial  sac.  With  each  contrac- 
tion of  the  heart  there  was  a  splashing  noise,  such  as  it 
produced  by  the  agitation  of  a  Dottle  containing  air  and 
water.  Cancerous  disease  sometimes  produces  a  similar 
opening.  Gaseous  matter  of  some  sort^pcrhaps  carbonic 
acid  gas — is  in  rare  instances  liberated  in  this  sac,  and,  so 
far  as  is  known  to  the  writer,  there  is  always  fluid  in  the 
cavity  at  the  ssme  time.  The  splashing  in  contraction  of 
the  heart  is  heard  oven  a  few  inches  from  the  body.  The 
signs  of  this  kind  of  pneumo-pericardium  pass  away  as  the 
signs  of  the  pericarditis  which  it  accompanies  disappear. 
The  perforation  of  the  pericardium  with  admission  of  air 
is  almost  always  fatal,  while  the  elimination  of  gas  in  the 
oavity  is  not  generally  attended  with  serious  oonsequencct. 

Carditit,  or  myocarditiSf  is  an  inflammation  of  tho  mus- 
cular structure  of  the  heart.  It  is  an  occasional  attendant 
of  endocarditis  or  pericarditis,  or  may  occur  independently. 
The  symptoms  are  vague  and  anoertain,  so  that  it  it  difficult, 
and  often  impossible,  to  recognise  it  during  life.  It  is,  then, 
chiefly  known  by  certain  conditions  found  after  death.    In 
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limited  portions  of  the  left  Tentriole,  or  in  tlie  leptum  of 
the  rentriolei,  the  mascular  fibres  are  brolcen  np  into  fattj 
matter  and  fine  granules,  forming  what  is  commonly  sailed 
an  absoess ;  indeed,  real  abscesses  are  seen  when  the  oaose 
of  the  carditis  is  septicnmia  (poisoning  of  the  blood  by 
decomposing  animal  matter),  as  in  gangrene  of  the  lungs. 
But  what  is  more  frequently  met  with  is  a  cicatrix,  one  or 
more,  showing  that  while  the  muscular  element  is  broken 
down,  its  fibrous  covering  (perimysium)  has  increased  in 
quantity,  and  forms  a  depressed  cicatrix,  the  pyoid  matter 
having  been  absorbed  and  carried  away.  These  cicatrices 
do  not  always  restore  the  strength  of  tho  strneture  they  re- 
place. Hence,  they  sometimes  yield  gradually,  producing 
aneurism  of  the  heart.  Such  is  the  current  view  of  myo- 
carditis, but  the  writer  gravely  doubts  whether  this  kind 
ot  fallg  degentratiott  of  the  cardiac  muscle  is  the  result  of 
full  inflammatory  action. 

The  muscular  fibres  of  the  boart  ■ometimea  undergo  a 
/atty  degeneration,  in  which,  without  change  of  sise  or 
ehange  in  the  valves,  little  globules  of  oil  have  replaoed 
the  muscular  substance.  This  degeneration  weakens  th« 
heart,  and  causes  it  to  act  irregularly,  changes  its  color 
from  dark  red  to  yellow,  and  materially  diminishes  its 
firmness.  The  disease  is  named  after  the  English  snrgeon 
who  first  described  it,  Quain't  degeneration,  or,  better, 
Q»ain'e  dieecue.  The  same  gentleman  has  recently  an- 
nounced that  there  is  an  hypertrophy  of  the  heart  which 
is  caused  by  an  inoreoso  of  the  fibrous  structures  of  the  or* 
gan,  while  the  muscular  elements  remain  unchanged. '  The 
admission  of  the  existence  of  such  a  disease  awaits  further 
investigation.  Should  the  observation  be  verified,  we  shall 
have  to  admit  into  medical  nomenolatare  Qnain'e  Ayper- 
(rosXjr. 

Falty  degeneration  has  long  had  a  significanoe  vary  dif- 
ferent from  that  of  "  Quain's  disease."  There  is  always 
on  the  outer  surfaoe  of  the  heart  a  limited  amount  of  what 
is  oalled  adipoee  (imhc,  or,  in  common  language,  "fat." 
This  tissue  is  composed  of  layers  of  cells  almost  large 
enough  to  be  seen  by  the  unassisted  eye,  each  having  one 
or  more  capillary  blood-vessels  passing  over  and  nearly 
around  it.  These  cells  contain  oil,  the  quantity  of  which 
is  large,  when  a  person  is  said  to  b«  "  fat,"  or  they  are 
empty  and  small,  when  he  is  pronoansed  to  be  "lean," 
This  tissue  is  found  under  the  skin  in  many  parts  of  the  body, 
but  not  in  all,  and  in  considerabla  quantity  in  the  abdom- 
inal cavity.  The  portion  of  it  that  naturally  belongs  to  the 
heart  is  small,  and  lies  ontside  the  muscular  stmctnre,  and 
within  its  external  sorons  investment  {teroue  perieardiuM). 
The  quantity  of  this  is  sometimes  dangerously  increased. 
It  increases  always  at  the  expense  of  the  muscle  of  tho  or- 
gan, so  that  the  muscular  wall  becomes  thin  at  oertain 
places ;  and  as  the  adipose  tissue  has  not  the  strength  of 
muscular,  which  it  has  displaced,  the  heart-wall  is  weak- 
ened where  it  is  most  increased.  The  undiminished  strength 
of  the  other  portions  of  the  wall  of  tho  same  oavity  will 
sometimes  cause  this  weaker  part  to  give  way. 

Rupture  of  the  heart  occurs  in  the  manner  just  described. 
It  may  occur  also  when  the  wall  of  either  ventricle  is  weak- 
ened in  one  part  only  or  principally.  This  may  be  the  effect 
of  a  looal  development  of  Qoain's  disease;  of  an  nicer 
eaused  by  the  deposit  of  atheromatous  matter  on  the  outer 
surfaoe,  and  its  subsequent  softening ;  of  abscess  and  pseit- 
do-abscess  resulting  from  myocarditis,  as  above  desenbed ; 
or  from  aneuritm  of  the  heart,  in  which  an  external  tumor 
is  formed  by  the  internal  pressure  of  the  blood  and  the 
gradual  yielding  of  a  limited  portion  of  the  wall.  There 
is  then  really  a  broken  heart.  When  this  rupture  oocurs, 
the  blood  pours  through  it,  and  soon  fills  the  perioardial 
sac,  and  the  heart-dilations  are  prevented.  8nch  a  sudden 
death  is  preceded  by  few  symptoms,  and  sometimes  by  none. 
This  occurrence  is,  however,  rare.  When  it  results  from 
adipose  degeneration,  it  is  commonly  found  in  the  right 
ventricle ;  when  from  other  oanses  of  local  weakness,  it  is 
usually  found  in  the  left. 

Heart-Clot. — In  rare  instances  the  blood  eoagalatei  in 
the  heart  before  death.  This  ooagulation  may  be  the  oanse 
of  death,  or  the  subject  of  it  may  survive  for  years.  It 
may  occur  in  the  left  ventricle,  where  it  may  be  an  inch  or 
more  in  diameter,  but  being  attached  to  the  raised  orosi- 
muscles  of  this  cavity,  it  does  not  obstruct  the  passage  of 
the  blood  into  the  aorta.  The  fibrin  whieh  oonstitntes  this 
mass  is  arranged  in  layers,  and  in  most  of  the  few  instances 
that  have  been  seen  the  central  portion  had  already  broken 
down  into  a  yellowish  fluid,  wnioh  has  been  erroneously 
taken  for  pns.  The  late  distinguished  Dr.  Cbeesman  pre- 
sented to  me  New  York  Hospital  Museum  a  ball  fourteen 
lines  in  diameter,  of  a  dull  gray  color,  composed  of  several 
ooncentrio  layers  of  fibrin,  having  a  cavity,  at  its  centre 
whieh  held  a  teaspoonful  of  a  black  thick  fluid.  This  was 
taken  (torn  the  heart  of  a  lady  who  had  been  subject  to 
fainting,  and  died  suddenly.    It  had  long  occupied  the 


loft  auricle,  resting  unattached  directly  over  the  opening 
into  the  ventricle.  The  auricle  was  only  moderately  en- 
larged, but  the  irritation  eaused  by  this  Iwdy  had  produced 
fibrous  thickening  in  all  the  approaches  to  tho  opening. 
This  was  an  evidence  that  the  ball  hod  been  in  that  position 
for  a  long  time.  The  collection  of  the  coloring-matter  in 
the  central  oavity,  the  laminated  arrangement  of  its  walls, 
and  the  dull  opaque  appearance  of  the  fibrin,  proved  the 
same  thing.  It  had  all  been  produced  in  one  ooagulation, 
probably  in  one  of  the  faintings.  The  opening  had  become 
elongated  by  the  pressure  of  tho  blood-current,  so  that  tho 
blood  passed  on  the  right  and  left  of  the  boll,  till,  at  the 
last  moment,  a  vigorous  contraction  of  the  auricle  drove 
the  hall  so  far  into  the  opening  that  it  acted  as  a  ball-valvo, 
and  in  this  position  it  was  found  after  death.  Clots  and 
flbrinons  aggregations,  then,  can  be  formed  in  the  heart- 
cavities  during  life,  and  may  be  the  canse  of  death,  either 
suddenly  or  remotely.  The  clots  found  after  death  usually 
fill  one  or  more  of  the  oavities,  and  are  attached  to  the  cav- 
ity-wall ta  all  if  circuit,  or  they  are  divided  into  two  parts 
— one  yellow  or  yellowish-white,  glistening,  and  not  wholly 
opaque ;  tho  other  very  dark,  almost  black.  In  hundreds 
of  instsmoes,  such  coagulations  as  these  have  been  regarded 
as  ante-mortem  olots,  and  the  immediate  cause  of  death. 
If  a  clot  is  formed  before  death,  the  heart  must  contract 
upon  it  at  least  once.  One  snob  contraction  is  sure  to  sepa- 
rate it  from  its  adhesion  through  a  considerable  portion  of 
its  oiroumferenoe.  The  production  of  the  light-yellow  clot 
is  only  possible  when  the  blood  has  been  at  rest  long  enough 
to  allow  its  red  corpuscles  to  sink  in  the  fluid  as  far  as  this 
huffy  portion  extends;  and  the  reason  for  its  forming  so 
considerable  a  portion  of  the  whole  coagulum  is  that  tho 
blood  does  not  usoally  ooagulate  in  the  body  till  about  six 
hours  after  death. 

Smholint  and  Tkrombotie  of  the  Coronary  Arteriee  of  the 
Aort.— The  first  of  these  terms  refers  to  the  iiust  that  olot 
or  fibrinous  concretion  may  form  in  the  ^cart,  w  already 
explained,  and  that  a  part  or  tho  whole  of  it  may  be  de- 
tached and  carried  forward  till  it  reaches  an  arterial  di- 
vision too  small  to  receive  it;  it  cannot  go  back,  but 
must  remain  there,  preventing  the  circulation  of  arterial 
blood  in  the  artery  oeyond  it,  till  it  is  disintegrated  and 
earried  away.  It  is  possible  that  a  portion  of  a  flbrinons 
eonoretion  on  the  valves  or  wall  of  the  left  ventricle,  so  de- 
tached, may  enter  one  of  the  coronary  arteries,  and  so  ob- 
stmot  it.  Bat  a  section  of  the  aortic  valve  covers  the  mouth 
of  eaoh  of  these  vessels  during  the  contraction  of  the  ven- 
tricle, and  thoy  receive  their  blood  in  the  reflux,  after  tho 
closnre  of  the  valve ;  and  the  force  that  propeli  it  is  the 
eloatieity  of  the  aorta.  This  protected  oonditiod  must  ren- 
der aneh  an  aeeident  very  rare.  What  we  are  more  familiar 
with  is  thromboeie,  or  the  ooagulation  of  blood  in  the  artery. 
This  outs  oS'  half  of  the  supply  of  blood  to  the  heart ;  a  pretty 
rapidly  Increasing  feebleness  of  the  heart-action  follows, 
with  a  weak  and  slow  pulse,  great  prostration  of  strength, 
extreme  paleness  of  countenance,  coldness  of  the  feet  and 
hands,  and  after  these  symptoms  death  occurs  in  ten  to 
twenty  hours  in  the  minority  of  the  cases. 

Angina  pectori*  (breast-pfng)  is  a  suflboative  pain  felt 
in  the  position  of  the  heart,  shooting  into  the  left  shoulder 
and  arm  to  the  elbow  or  wriit;  or  it  is  a.sensation  such  as 
the  patient  thinks  would  be  produced  if  the  heart  were 
grasped  in  the  hand  of  a  strong  man  and  cmshed;  or  it  is 
such  as  would  be  produced  by  a  load  of  iee  laid  over  the 
heart.  It  is  attended  by  the  dread  of  instant  death.  It  is  a 
neuralgia,  and  more  than  a  nsnralgia,  and  oommonly  occurs 
in  those  who  have  disease  of  the  heart,  although  it  has  been 
known  to  depend  on  injury  of  the  spinal  cord  near  to  the 
head.  The  particular  conditions  of  disease  that  produce 
it  have  not  been  aaoertained  very  accurately.  Dr.  Forbes, 
however,  found  that  ossification  of  one  or  both  of  the  coro- 
Daiy  arteries  was  associated  with  it  oftener  than  any  other 
■ingle  change.  It  is  produced  in  many  persons  having 
disease  of  the  heart  by  walking.  This  form  of  it  subsides 
with  rest  for  a  few  minutes,  but  is  immediately  reproduced 
by  the  same  cause.  That  which  occurs  when  the  patient  is 
at  rest  or  sleeping  is  more  severe,  and  has  often  a  duration 
of  one  to  four  hoars.  It  is  only  rarely  the  immediate  oanse 
of  death.     The  pulse  is  often  entirely  unaffected  by  it. 

A  nodule  of  bony  or  oaleareoue  matter  has  been  seen  buried 
in  the  muscle  of  the  heart,  producing  great  disorder  in  the 
heart's  action  without  change  in  its  size.  A  hoop  of  rimi- 
lar  material  has  been  found  enciroling  the  organ  between 
it  and  the  heart-sao,  in  some  places  more  than  an  inch  wide 
and  wholly  unyielding.  Tubercle;  suoh  at  produce  con- 
sumption when  they  occur  in  the  lungs,  and  cancer,  aro 
not  unknown  in  the  heart. 

The  pararitee  of  the  heart  are  the  Cy«(ieerciw  and  the 
Echinoeoceue.  The  Cyeticercue  has  no  popular  name.  It 
is  like  a  bottle  or  cyst,  and  has  a  retractile  neok,  or,  by 
its  etymology,  taiL     It  is  most  frequently  found  in  the 
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flesh  of  pork,  and  when  introdneed  from  that  aonroe  into 
the  human  intestine  it  elongatet  by  the  groirth  of  joint! 
on  ita  bottle  oxtremit}',  and  forma  one  of  the  varietiea  of 
tapeworm  ( Titina  tolinm).  In  the  heart  it  liroa  out  ita 
life  aa  a  bottle  and  a  neok,  nndergoing  no  transformation. 
It  ia  largo  enough  to  be  seen  b/  the  nnaaaiated  eje.  The 
Eckinocoeeut  is  again  a  bottle,  a  roond  bottle,  and  a  neek, 
the  extremity  of  which  ia  armed  with  a  double  circle  of 
hookleta.  This  neek  ia  extended  when  the  animal  ia,  so  to 
speak,  confident  of  safety,  but  on  any  alarm  it,  with  its 
hookleta,  is  drawn  into  the  centre  of  the  bottle.  This  little 
creature,  when  receired  into  the  intestines,  like  the  Cytti- 
eercut,  ia  produced  by  ita  lower  portion  growing  into  a  suc- 
eeaaion  of  joints,  reealting  in  a  tapeworm  different  from 
the  Tmnia  tolium;  found  often  in  doga  and  some  other  ani- 
mala,  not  yet  found  in  man. 

Deformitiet  and  Defecf. — The  growth  of  the  heart  may 
be  arrcated  in  any  of  the  imperfect  sta.ges  referred  to  under 
the  head  of  Foetal  Heart.  It  may  hare  but  two  cavities, 
an  auricle  and  Tentriclo,  or  two  Tcntriolea  and  one  anricle, 
or  two  auriclea  and  one  ventricle ;  the  pulmonary  artery 
may  be  amall  or  not  developed ;  so  also  the  aorta  may  be 
small  or  wholly  obstructed  at  ita  origin;  tho  foramen  ovale 
may  remain  open  after  birth  ;  there  may  be  an  opening  in 
the  aeptum  of  the  ventriolea  which  will  permit  free  eommu' 
nication  from  one  to  the  other;  the  ribs  over  the  heart  may 
be  absent,  so  that  the  akin  ia  Its  only  cheat-covering — in- 
deed in  certain  rare  instances  the  organ  has  been  found 
beating  and  wholly  outside  the  chest  (eelopia  eordii),  tut- 
pendea  by  its  veaaels,  which  were  internal;  in  rare  in- 
ttaneea  there  ia  no  heart :  such  a  fcetua  usually  has  no  head 
or  arms,  but  lumpy  growths  instead,  and  must  always  be 
one  of  twins,  the  oirculation  being  produced  by  the  twin 
heart  through  the  placenta.  The  most  common  of  these 
defects  ia  an  open  foramen  ovale,  permitting  venons  blood 
from  the  right  auricle  to  mingle  with  the  arterial  in  the  left. 
This  is  produeed'When  the  current  through  the  pulmonary 
artery  is  obatruoted.  This  state  of  the  heart  is  known  as 
morbtu  eoerulau.  The  name,  however,  applies  eqnally  to 
other  congenital  defects  that  permit  venons  blooa  to  pass 
into  the  left  heart  or  into  the  aorta  to  cinsniate  in  the  arte- 
ries, producing  bluoness  of  the  skin.  This  color  ia  not  con- 
stant, except  in  a  few,  but  la  prodnoed  by  crying,  a  fit  of 
coughing,  excitement,  or  nnnaual  phyaical  exertion.  It  it 
not  incompatible  with  a  life  of  limited  duration,  bnt  ia 
likely  to  be  attended  bydiminiahed  growth  of  body,  bodily 
and  mental  sluggishness,  shortness  of  breath,  palpitation 
at  times,  and  occasional  Minting.  If  the  subject  of  any  of 
these  defects  survive  the  first  years  of  life,  the  defect  alon« 
will  not  probably  be  the  immediate  eansa  of  death,  but  it 
will  diminish  the  power  of  resisting  a  fever,  a  pneumonia, 
or  any  grave  disease,  and  especially  one  that  disturbs  the 
balance  of  the  two  circulations.  A  woman  died  in  Bellevue 
Hospital  of  pneumonia,  aged  forty  years.  While  sick,  eyano- 
tw  (oineness)  was  very  marked,  and  Unally  extreon.  She 
was  attended  by  two  grown-up  daughters,  who  both  assured 
the  physician  that  they  had  never  seen  anything  of  that 
appearance  before,  and  the  patient  informed  us  that  she 
had  been  in  perfect  health  till  this  attack  of  pneumonia. 
She  had  earned  her  living  and  supported  her  family  by 
making  the  paper  boxes  in  which  matches  are  sold.  After 
death  the  heart  was  found  a  little  above  the  normal  aise, 
and  a  round  hole,  an  inch  in  diameter,  was  discovered  at 
the  top  of  the  ventricular  septum,  permitting  a  very  free 
flux  and  reflux  (him  one  cavity  to  the  other  if  the  balan- 
cing force  of  the  two  ventrioles  was  at  any  time  lost.  Bnt 
it  soomed  that  it  had  never  been  lost  till  the  inflammation 
of  the  lung  obstructed  the  pulmonary  oironlation,  and  turned 
the  venous  blood  into  the  left  heart.  The  heart  of  two 
cavities  and  obliteration  of  the  pulmonary  artery  must  be 
attended  by  an  enlargement  of  the  bronchial  arteries  if  life 
can  be  maintained  even  for  a  short  time.  If  there  are  two 
auricles  and  one  ventricle,  the  foramen  ovale  muat  remain 
open;  if  there  are  two  ventrioles  and  one  auriele, there  ia  a 
permanent  opening  in  the  septum  ;  if  the  aorta  ia  obstrueted, 
the  ductus  arteriosus  remains,  aa  well  as  the  opening  in  the 
aeptum.  In  all  these  eases  the  action  of  the  organ  is  prao- 
tically  the  same  as  in  a  heart  of  one  auricle  and  one  ven- 
tricle. 

The  reader  may  say  that  In  view  of  thia  long  list  of  dis- 
mses  it  Is  a  misfortune  to  possess  a  heart,  and  lose  confidence 
in  its  physical  integrity.  But  he  should  remember  that  less 
th.an  ^th  (4  per  cent.)  of  all  the  deaths  in  New  York  City  are 
caused  by  all  these  agencies  p'ut  together;  that  a  very  large 
proportion  of  the  deaths  so  occurring  are  in  persona  of  ad- 
vanced age;  that  even  when  diaeaae  faatens  on  the  heart, 
it  does  not,  as  a  rule,  preclude  the  hope  and  expectation 
of  "length  of  days;"  and  that  among  the  persons  with 
whom  he  is  in  daily  intercourse,  counting  from  youth  to 
age,  not  one  in  a  hundred  has  any  kind  of  disease  or  defect 
of  the  heart ;  and  be  may  not  only  regain  bia  eonldenoe. 


bnt  may  oome  to  the  oonolnsion  that  the  vital  offioes  of  this 
organ  cannot  be  performed  with  lesa  risk  of  morbid  changes, 
since  it  must  contribute  its  quota  to  the  ageneies  which 
make  death  inevitable,  and  "  the  days  of  our  age  tkreeaeora 
years  and  ten."  Alowzo  Clare. 

Heart'8  Content,  a  v.  on  the  S.  E.  side  of  Trinity 
Bay,  N.  F. ;  lat.  47°  50'  K.,  Ion.  53°  20'  W.  It  ia  the  land- 
ing-place of  the  Atlantic  telegraph  cahlea  extending  to 
Valentia,  Ireland.  Here  ia  a  fine  telegraph-building.  The 
harbor  is  good ;  most  of  the  inhabitants  are  fishermen.  P.  880, 

Heartt  (Joxas  C),  b.  in  Troy,  N.  Y.,  in  179.'!,  became 
a  successful  h&rdware-merohant,  and  was  (18.1B— 12)  mayor 
of  Troy,  aud  in  1854  Speaker  of  the  New  York  assembly. 
He  was  for  many  years  a  trustee  of  the  Benaselaer  Poly- 
technic Institute.  D.  in  New  York  City  Apr.  30,  1874.  Ho 
was  distinguished  for  business  enterprise  and  benevolenoe. 

Heat.  It  is  difficult  to  give  a  tientijic  definition  of  the 
term  heat  in  any  other  way  than  by  the  enanoiation  of 
the  "  dynamic  theory,"  upon  which  all  its  manifestations 
depend.  In  ita  most  common  acceptation  it  refers  to  physi- 
cal efieots  which  bodies  in  nature,  in  certain  conditions, 
produce  upon  others.  A  person  exposed  to  the  direct  ae- 
tioD  of  the  son  or  a  fire  experiences  a  feeling  of  comfort  or 
discomfort,  which  is  involuntarily  attributed  to  some  sort 
of  eufianation  from  these  sources;  and  bodies  in  certain 
conditions  are  observed  to  produoe  effects  on  other  bodies 
near  them,  or  in  contact  with  them,  which  are  attributed 
to  the  same  kind  of  influenee.  It  was  formerly  aapposed 
that  a  material  agent  passed  from  one  body  to  another. 
Under  thia  hypotheaia  it  waa  conceivable  that  a  body  might 
"  contain  "  heat,  and  that  thia  substance  might  exist  in 
greater  "  quantity  "  at  one  time  than  another  in  the  same 
body ;  and  although  the  term  Jual  and  the  expressions ' '  quan- 
tity of  heat,"  "  transfer  of  heat,"  and  others  having  signi- 
flcations  which  involve  the  idea  of  quantity,  are  still  re- 
tained, even  in  scientific  explanations,  the  quantitiea  re- 
ferred to  are  not  those  of  matter,  but  of  dynamic  effoota. 

The  dynamic  theory  of  heat— a  theory  which  has  revolu- 
tionised the  physical  soieDoe»— Is  founded  on  the  assump- 
tion that  all  substances  in  nature  are  composed  of  indef- 
initely small  material  raoleeoles,  which  are  maintained  by 
the  forces  which  act  npon  them  in  a  constant  state  of  vibra- 
tion or  os(»llation.  When  a  body,  whether  solid,  liquid,  or 
gaseoTU,  becomes  hotter  ia  the  popolar  aenae  of  this  term, 
the  scientific  condition  involved  is  that  the  vibrations  of 
the  moleonles  become  more  rapid ;  and  a  decrease  in  the 
vetooity  of  vibration  of  the  moleonles  aooompaniea  or  pro- 
dnees  the  effect  called  cooling.  The  forces  which  act  upon 
the  molecules,  and  which  determine  the  velocity  of  vibra- 
tion, are  presumed  to  he  their  own  mutual  attraotions  and 
opposing  centrifugal  farces,  to  which  is  added  tho  external 
pressure  of  the  atmosphere  or  other  medium  which  sur- 
rounds the  body.  Each  molecule  in  motion  possesses  a  cer- 
tain vi'a  Diva,  or  living  force,  corresponding  to  that  which 
is  manifested  by  bodie*  having  visible  or  sensible  motions; 
so  that  the  living  foroo  due  to  the  heat-ribratiuna  may  be 
said  to  represent  generally  the  heat-condition  of  the  body. 

The  dynamical  proceaa  of  heating  or  oooling  may  be 
effected  in  various  ways.  The  moat  common  and  universal 
phenomena  of  this  kind  in  nature  take  place  through  radi- 
ation of  heat.  If  a  heated  body  be  plaoed  near  anothar 
which  is  cooler,  a  transfer  takea  place  until  an  equilibrium 
is  attained  in  their  eonditions.  This  equilibrium  ia  assumed 
to  be  effected  through  the  vibrations  of  an  elastic  medium 
which  pervades  all  space,  and  which  is  oorapoaed  of  pon- 
derable molecules  so  small  that  they  penetrate  the  spaces 
between  the  molecules  of  other  substances,  and  form,  so  to 
speak,  an  atmosphere  around  them.  The  ethereal  atmo- 
sphere may  be  said  to  perform  the  same  office  in  the  trans- 
fer of  heat  that  the  common  atmosphere  performs  in  the 
phenomena  of  sound.  The  eoeling  of  a  body  through  radi- 
ation implies  a  loss  of  living  force  through  the  impact  of 
its  molecules  with  the  atoms  of  the  ethereal  atmoaphers, 
waves  or  vibrations  being  communicated  to  ^  the  latter, 
which  are  propagated  in  all  dircctiona.  Another  body 
within  the  influence  of  these  waves  will  receive  heat  by  the 
impulsion  oommunioated  to  its  molecules;  or,  in  other 
words,  an  increased  rate  of  vibration  will  bo  oommunioated 
to  its  molecules,  its  living  force  will  be  increased,  and  it 
will  become  hotter.  In  any  system  of  bodies  or  particles, 
if  no  chemical  action  takes  plaoe,  and  no  mechanical  or 
dynamic  infiueuoa  is  exerted  upon  the  system  from  without, 
any  change  of  heat  in  one  of  the  bodies  of  the  system  is 
accompanied  by  a  corresponding  change  of  the  aamo  kind 
in  an  inverse  sense  in  one  or  all  of  the  other  bodies :  when, 
however,  any  external  force  is  applied  to  the  system,  such 
as  friction,  presaure,  or  a  shock,  the  effect  of  such  external 
energy  exerted  is  manifested  by  a  change  of  heat  in  tho 
whole  system ;  and,  acoording  to  the  principles  of  oonserro- 
tion  of  energy,  these  opposite  effeets  muat  be  equivalent. 
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The  Tutetions  of  the  heat  of  a  body  are  thai  known  by 
common  obaerration  to  be  eonneotad  vith  the  aetion  of  or- 
dinary forms  of  dynamie  energy. 

The  aajfipoMd  motioni  of  the  separate  moleenles  of  bodies 
with  whion  the  phenomena  of  heat  are  oonnested  oannot 
be  made  evident  to  the  senses,  and  henoe  the  dynamic 
theory  was  the  result  of  inductive  reasoning,  and  not  of 
observation.  It  had  its  origin  in  the  fundamental  princi- 
ple of  the  science  of  dynamics,  connected  with  that  force 
in  nature  which  arises  troat  the  inertia  of  matter.  The 
well-known  law  of  dynamics,  tliat  when  the  velocity  of  a 
material  particle  or  of  a  body  is  changed  by  the  action 
of  a  force,  the  wori  o/  tkt  /ore*  in  a  given  time  is  equal 
to  the  variation  of  the  livim/  force  of  the  particle  or  body, 
is  a  law  which  may  be  derived  directly  from  the  definition 
of  the  mass  of  a  body  and  the  principle  of  measuring 
forces  by  velocities.  Applied  to  a  system  of  Iwdies  acted 
npon  by  a  system  of  farces,  this  theorem  of  dynamics  as- 
snmes  the  following  general  form  of  expression:  The 
aygregaie  work  of  tke  foreeM  applied  to  a  ^etem  iu  a  given 
(isw  w  tgnat  to  the  variation  of  t\t  living  fore*  of  tke  sys- 
tem in  tkv  eame  time^ 

The  diseovery  that  this  theorem  of  the  transformation 
of  energy,  as  applied  to  sensible  finite  velocities  of  bodies, 
is  applicable  to  the  insensible  or  indefinitely  small  vibra- 
tions of  the  molecules  of  a  body  which  accompanies  the 
changes  of  volume  and  the  excitation  of  energy  in  the  phe- 
nomena of  heat  was  definitely  demonstrated  and  reoeived 
as  a  new  theory  about  the  year  1852.     During  many  years 

Cvioas  to  this  the  sabject  of  the  true  theory  of  heat  had 
n  discussed,  and  the  new  theory  was  even  annonncod 
in  precise  language  by  Lavoisier  and  Laplace  as  early  as 
1780,  in  the  following  language  (Vebdbt,  TUorie  Mtean- 
iqne  4e  la  Cknleur) :  *'  Other  physicists  think  that  hast  is 
only  the  result  of  insensible  vibrations  of  matter."  .  .  . 
"  In  this  system  heat  is  the  living  force  which  results  from 
the  insensible  movements  of  the  moleenles  of  a  body;" 
"  it  is  the  sam  of  the  produota  of  the  mass  of  each  mole- 
onle  by  the  sqnai*  of  its  veloeity."  "  We  shall  not  decide 
between  the  two  preceding  hypotheses  [referring  to  the  ma- 
terial theory].  Many  phenomena  appear  favorable  to  the 
latter.  Such  is,  for  example,  that  of  the  heat  which  is 
produced  in  the  friction  of  two  solid  bodies ;  but  there  are 
others  which  are  applied  more  simply  in  the  first."  "Per- 
haps they  both  have  place  at  the  same  time."  Laplace 
afterwards,  however)  in  his  diaenssions  on  heat,  defended 
the  material  theory.  The  experiments  of  Rumford  and  of 
Davy  in  1798  and  1799  upon  the  heat  produced  by  friction 
served  to  demonstrate  the  failure  of  the  materia/  theory,  and 
gave  a  new  impetus  to  investigation. 

The  discoveries  which  led  to  the  fonndation  of  the  sci- 
ence of  thermodynamics  ware  made  between  the  years  1842 
and  1849,  and  were  due  to  the  independent  and  separate 
investigations  of  Dr.  Robert  Mayor,  a  German  physician, 
Mr.  Colding,  an  engineer  of  Copenhagen,  and  Mr,  Joule 
of  Manchester,  England.  An  approximate  determination 
of  the  dynamie  etjitiealent  of  a  unit  of  heat  was  first  pub- 
lished by  Mayer ;  while  Mr.  Joule  was  the  first  to  give  by 
exact  experiments  the  determinations  which  established  the 
principle,  and  placed  the  value  of  the  dynamic  equivalent 
beyond  doubt.  The  final  development  of  the  soience  into 
a  definite  form,  immediately  following  the  determinations 
of  Mayer  and  Joule,  was  principally  doe  to  the  labors  of 
R.  J.  8.  Clausius,  Mr.  M.  Bankine,  and  Sir  William  Thom- 
son, their  most  important  researches  having  been  pnblished 
in  the  years  1849  to  1861.  To  these  illustrious  philosophers 
and  Duthematioians  we  an  principally  indebted  for  the 
establishment  of  the  soience  of  thermodynamics. 

Heat  being  no  longer  regarded  as  a  material  substance, 
but  its  phenomena  being  those  of  force,  motion,  and  work, 
it  is  proper  to  explain  the  meaning  of  the  term  "  quantity 
of  heat,"  which  is  retained  even  in  scientific  discussions. 
For  this  purpose  it  will  Ik  necessary  first  to  explain  the 
signification  of  the  term  temperature.  The  thermometer  is 
so  common  an  instrument  that  its  construction  need  not  l>e 
described.  Degrees  of  temperature,  as  exhibited  when  the 
thermometer  is  brought  in  contact  with  a  body,  indicate, 
as  is  well  known,  various  conditions  of  the  body  in  regard 
to  heat,  and  under  the  material  theory  it  was  rational  to 
suppose  that  the  lowering  of  the  thermometer  when  in  con- 
tact with  a  body  would  indicate  the  quantity  of  heat  which 
passed  out  of  the  body ;  or,  in  other  words,  variations  in 
the  thermometer  might  be  taken  to  represent  variations  of 
quantities  of  heat  in  a  given  mass.  Under  the  dynamic 
theory,  however,  a  change  of  heat  in  a  body  indicated  by 
the  thermometer  involves  three  effects,  an  increase  or  de- 
crease of  the  living  force  due  to  the  heat-motions,  the  work 
of  the  force  of  attraction  of  the  molecules,  due  to  the 
change  if  the  body  expands  or  contracts;  and  also  the 
work  of  the  eztamal  pressure  npon  the  bounding  surfaces. 
The  variation  of  heat  in  the  body  is  the  resultant  of  theee 


effects.  If  the  body  heated  or  cooled  retains  its  form  and 
dimensions,  then  the  only  effect  of  an  external  modifying 
force  is  to  produce  a  change  of  molecular  movement,  pro- 
vided no  visible  or  sensible  motion  is  communicated  to  it; 
and  this  increment  of  living  force,  or  "  heat,"  will  be  in- 
dicated by  the  thermometer,  or  become  sentible  through  the 
thermometer.  The  dynamie  etjuivaUnt  of  a  certain  quantity 
of  heat  or  living  force  will  in  such  a  case  be  the  work  of 
the  exterior  force  which  produces  it.  One  mode  of  finding 
such  an  equivalent  may  be  mentioned,  especially,  as  that 
followed  by  Mr.  Joule.  He  found  by  experiment  the  quan- 
tity of  work  expended  in  producing  friction  among  parti- 
cles of  water,  corresponding  to  the  heating  of  one  unit  of 
weight,  or  one  poand,  one  degree  of  the  thermometer.  The 
water  was  taken  at  its  maximnm  density,  so  that  the  only 
cflTect  of  friction  was  the  heating  eficct,  no  part  of  the  ex- 
ternal force  being  expended  in  producing  expansion  or  in 
overcoming  the  attraction  of  the  particles  and  the  force 
of  external  pressure ;  or  at  least  these  effects  were  insensi- 
ble. It  was  found  that  772  foot-pounds  of  work  correspond 
to  an  elevation  of  temperature  in  one  pound  of  water  one 
degree  F.  This  quantity  of  heat  being  represented  by  1, 
the  dynamic  equivalent  of  a  unit  of  heat  in  English  mea- 
sures is  said  to  \>e  772  foot-pounds.  This  operation  being 
merely  a  transformation  of  the  energy  of  a  force  exerted 
into  another  form  of  energy,  the  energy  of  motion  in  a 
mass,  is  neeeesarily  invariable.  To  find  the  equivalent 
tkennal  effect  in  any  other  substance,  it  is  only  necessary 
to  find  experimentally  the  quantity  in  weight  of  sach  sub- 
stance that  will  have  its  temperature  changed  one  degree 
by  the  quantity  of  beat  thus  represented  by  unity.  It  is 
obvious  that  any  other  quantity  of  water  might  be  taken, 
as,  for  instance,  a  kilogramme,  and  any  other  thermometer, 
the  eentigtrade  for  instance.  This  would  give  a  different 
unit  of  heat,  which  would  correspond,  however,  to  a  dif- 
ferent quantity  of  work  of  the  modifying  force,  but  the 
rehktions  of  the  two  units  and  the  quantities  of  work  would 
be  invariable.  Thus,  a  French  nnit  of  heat,  a  "  calorie," 
is  such  a  unit;  it  corresponds,  neariy,  to  four  British  units, 
the  exact  ratio  being  3.988,  the  quantity  of  work  equivalent 
to  a  calorie  being  423,55  kilogrammitres. 

Various  modes  of  determining  the  dynamic  eqnivalent 
have  been  adopted,  and  laborious  experiments  and  investi- 
gations have  been  made  by  eminent  physicists  with  this 
view.  These  experiments  inolude  those  in  which  heat  is 
generated  by  friction  of  water,  mercury,  and  iron ;  experi- 
ments with  steam  and  air ;  the  electro-magnetic  machine ; 
and  the  shook  of  bodies,  all  leading  substantially  to  the 
same  result,  small  differences  only  occurring  in  the  deter- 
minations arising  from  causes  of  loss  of  heat  or  work  which 
could  not  be  always  experimentally  ascertained,  the  ac- 
cepted result  being  that  stated  above. 

The  determinations  by  Joule  in  1843-45,  which  first  gave 
to  the  dynamic  equivalent  a  value  worthy  of  confidence, 
may  be  said  to  have  been  the  starting-point  of  modem  prog- 
ress in  the  science  of  heat.  We  aro  thus  led  to  the  enunci- 
ation of  the  fundamental  principle  of  the  dynamic  theory  of 
heat,  sometimes  called  the  principle  of  equivalence  of  heat 
and  work — vis.  Heat  and  dynamic  energy  are  mntuaUy  con- 
vertible j  the  law  of  this  equivalence,  stated  with  reference 
to  British  measures,  lieing  that  1  nnit  of  keat  corretponde  to 
772  foot-pounda  of  dynamic  energy  exerted,  A  Quantity  of 
heat  expressed  in  British  units  of  heat  may  tnerefore  be 
expressed  as  work  by  multiplying  the  number  of  units  of 
heat  by  772,  the  result  being  work  in  foot-pounds. 

The  general  conclusions  to  be  deduced  from  what  pre- 
cedes are  as  follows :  ( 1 )  The  word  keat  implies  a  condition 
of  bodies  in  nature  which  is  a  condition  of  energy,  or 
capacity  for  producing  changes.  (2)  This  capacity  is  in- 
dicated by  the  thermometer ;  and  one  kind  of  change  effected 
between  two  bodies  in  different  conditions  through  the 
action  of  heat  is  the  tranefer  of  keat,  by  which  bodies  are 
brought  to  the  same  degree  of  temperature,  as  indicated  by 
the  thermometer,  through  radiation  or  actual  contact.  (3) 
The  changes  of  heat  in  a  body  are  accompanied  by  corre- 
sponding changes  of  the  density  and  elasticity,  or  by 
coanges  in  volume  and  in  pressure,  upon  the  medium 
which  envelops  the  bounding  surfaces  of  the  body.  (4) 
Among  the  changes  produced  by  a  change  of  heat  also  may 
be  ennmerated  chemical,  electric,  and  magnetic  changes.  ( 5) 
Heat,  considered  as  a  source  of  energy,  is  identical  with 
the  kind  of  energy  called  living  force,  and  may  be  regarded 
as  a  quantity  capable  of  being  measured  by  its  dynamic 
effects ;  and  in  this  respect  it  is  subject,  like  other  forms 
of  energy,  to  the  law  of  conservation.  This  law,  as  applied 
to  heat,  gives  rise  to  the  principle  of  equivalence,  and  its 
proof  is  the  determination  experimentally  of  the  dynamie 
equivalent  of  heat. 

In  a  complete  study  of  heat  two  very  different  systems  of 
investigation  are  necessary.  One  consists  in  the  determi- 
nation of  the  quantities  of  heat  which  are  absorbed  or  dia- 
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engaged  by  bodiei  when  they  pus  from  one  oondition  of 
heat  to  another  through  Intermediate  states,  in  which  the 
relation  between  the  temperatures,  volumes,  and  external 
pressures  are  considered.  In  this  system  of  investigation 
the  equiralence  of  heat  and  work  is  to  be  taken  into  oc- 
oount,  and  also  the  principles  which  form  the  basis  of  the 
science  of  thermodynamics.  The  phenomena  of  greatest 
interest  to  be  oonsideted  are  the  changes  of  volume  and  of 
states  of  aggregation  of  bodies  which  accompany  changes 
of  heat ;  the  performance  of  external  work  through  the 
elastic  force  in  the  expansion  of  bodies;  the  applications 
of  heat  to  electricity,  magnetism,  and  chemistry.  The 
investigations  are  prosecuted  partly  by  experiment  and 
observation,  and  partly  by  analytical  investigation,  the 
experimental  investigations  furnishing  usually  the  eon- 
jitants  or  coefficients  of  the  mathematical  formulas. 

The  other  class  of  investigations  relates  to  the  phe- 
nomena of  heat  as  exhibited  between  bodies  in  which  the 
interchange  of  temperatures  is  eifeoted  without  any  modi- 
fying external  cause,  and  embraeee  the  laws  of  the  propa- 
gatian  or  trant/er  of  heat ;  the  study  of  radiant  beat  in  its 
relation  to  the  wave-motions  of  the  ethereal  medium ;  and 
the  action  of  bodies  in  reference  to  radiation  and  absorp- 
tion. In  these  investigations  the  phenomena  of  heat  and 
light  are  regarded  as  identical  in  cnaracter  or  as  resulting 
fi^m  the  same  physical  agencies. 

The  first  system  of  investigation  mentioned  will  be  first 
discussed.  Let  it  be  supposed  that  the  exterior  forces 
which  act  on  a  body  are  uniform  normal  pressures,  such, 
for  instance,  as  the  pressure  of  the  atmoq>here  upon  the 
surfaces  of  solids  and  liquids,  or  the  pressure,  equal  and 
opposite  to  the  elastic  forces,  of  the  sides  of  vessels  upon 
the  gases  or  vapors  which  the  vessels  contain,  the  tem- 
peratures of  the  bodies  being  uniform  throughoat  their 
whole  extent.  Then  the  condition  of  any  body  will  be 
completely  determined  by  the  relations  which  exist  at  any 
instant  between  the  three  quantities,  j3,  the  pressure,  v,  the 
volume,  and  t,  the  temperature — a  relation  usually  expressed 
mathematically  in  the  form  of  an  equation,  /  (p  e  «)  —  •» 
the  expression /  {pv  t)~6  being  read  /anetion  of  (» v  I) 
=  0.  It  is  a  common  algebraic  principle  that  in  sucn  an 
expression,  when  the  relationt  are  knotctij  if  any  two  of  the 
quantities  are  known,  the  third  can  be  determined.  If  the 
volume,  and  temperature,  for  instance,  be  taken  as  inde- 
pendent variables,  the  relation  may  be  expressed  p  ^/ 
(r  I) ;  and  if  the  pressure  and  temperature  be  taken  as  in- 
dependent variables,  the  volume  would  be  expressed  v  =m/ 
(p  t).    t  =/  (p  c)  is  another  form  of  the  same  expression. 

It  is  a  matter  of  common  observation  that  bodies  as- 
sume different  forms  and  conditions  or  states,  which  de- 
pend on  their  conditions  in  regard  to  heat.  These  states 
give  rise  to  a  classification  of  bodies  nnder  three  general 
states,  known  as  solid,  liquid,  and  gaseous.  A  solid  sub- 
stance is  one  the  molecules  of  which,  though  in  a  state  of 
incessant  vibration,  nevertheless  are  retained  in  such  a 
stats  of  equilibrium  between  the  attraction  of  the  molecules 
for  each  other  and  the  elastic  force  duo  to  heat,  that  the 
body,  as  a  whole,  retains  the  state  which  is  called  solid. 
In  the  liquid  state  the  molecules  of  the  body  move  freely 
among  themselves,  but  are  not  permanently  attached  to 
each  other.  In  other  words,  a  single  molecule  may  trans- 
fer its  contaot  from  one  set  of  molecules  to  another  set,  sub- 
ject to  the  condition  that  the  particles  or  aggregated  mole- 
cules remain  in  mutual  contact,  like  so  many  minute 
spheres  or  globules,  rolling  freely  upon  each  other,  but  still 
retained  in  mass  by  the  attractive  forces  which  act  through 
their  point  of  contact.  The  term  gat  refers  to  that  condi- 
tion of  substances  in  which  the  molecules  are  nearly  or 
quite  removed  from  the  spheres  of  their  mutual  attractions. 
A  perfect  gat  implies  that  this  removal  is  complete.  A  gas 
will  thus  continue  to  expand  indefinitely  if  it  be  not  en- 
closed by  an  envelope.  Nearly  all  substances  in  nature 
are  known  to  assume  all  these  states ;  and  it  is  considered 
probable  that  nil  substances  might  be  brought  to  these 
states  under  proper  conditions  of  heat  and  preesuro.  Per- 
fect gases  do  not  probably  exist,  although  some  gaseous 
substances  have  never  been  reduced  even  to  the  liquid 
state;  such  aro  common  air  and  its  constituent  elements, 
hydrogen,  nitric  oxide,  carbonic  oxide,  and  marsh-gas. 
These  take  the  name  of  permanent  gates.  They  approach 
80  nearly  to  the  conditions  of  perfect  gases  that  in  all  tech- 
nical applications  they  may  be  treated  as  perfect  gases. 

The  enectof  a  transfer  of  bent  to  all  substances  is  simi- 
lar in  all  three  states  of  aggregation.  The  transfer  of  heat 
to  a  solid  not  only  causes  an  increase  of  molecular  vibra- 
tion, which  is  exhibited  by  an  increase  of  temperaturo, 
but  an  expansion,  which  consists  in  the  separation  of  the 
particles  from  each  other,  or  an  increase  of  volume ;  bat 
this  expansion  involves  the  ovcrooming  of  the  external 
pressure  of  the  air  or  other  enveloping  medium.  In  the 
ease  of  liquids,  a  transfer  of  heat  to  the  liquid  produces 


praeisely  the  same  effects  as  in  the  ease  of  a  solid — in- 
crease of  molecular  vibration,  disintegration,  involving  ex- 
pansion of  volume  and  ovcrooming  of  the  external  pres- 
sure. In  the  nose  of  perfect  gases,  the  molecules  having 
already  become  entirely  separated,  the  effect  of  a  transfer 
of  heat  is  exhibited  simply  in  increase  of  vibration  of  the 
particles,  or  increase  of  sensible  heat  (temperature),  and 
capacity  for  overcoming  the  external  pressure.  When  heat 
is  abstracted  from  a  body  the  effects  described  above  are  all 
reversed.  The  molecular  oscillation  is  diminished,  the  vol- 
ume contracts,  and  the  external  pressure,  acting  through 
the  volume  passed  over  by  the  contracting  envelope,  will 
perform  work  which  appears  in  the  heat  abstracted. 

These  general  laws  may  bo  illustrated  or  explained  in  a 
very  simple  manner,  according  to  the  fundamental  theory 
of  heat  which  has  been  enunciated,  by  the  use  of  algebraic 
symbols.  Suppose  a  definite  quantity  of  any  body,  solid, 
liquid,  and  gaseons,  to  receive  heat  from  some  external 
sourec.  Let  the  quantity  of  heat  received,  expressed  in 
units  of  heat,  be  denoted  by  Q.  The  body  will  undergo 
the  following  changes :  1st,  an  increase  of  molecular  move- 
ment involving  an  increase  of  actual  energy  or  living  foroe^ 
which  may  be  represented  by  W;  2d,  a  certain  amount  of 
expansion  or  change  of  position  of  the  particles,  which  in- 
volves a  certain  amount  of  work  in  overeoming  the  attrac- 
tive forees  of  the  body,  which  may  bo  represented  by  J?; 
3d,  the  change  of  volume  involves  the  work  of  overeoming 
the  external  pressure  to  an  amount  which  may  bo  repre- 
sented by  iS';  and  since  Q  is  expressed  in  units  of  heat, 
and  W,  k,  and  S  are  supposed  to  be  expressed  in  unils  of 
work — foot-pounds — wo  shall  have,  for  the  total  effect  of 
the  heat  transferred,  Q.f  —  IV -)- i? -i- £ ;  E  represent- 
ing the  dynamic  equivalent  of  a  unit  of  heat.  This  ex- 
pression is  the  enunciation,  algebraically,  of  the  principle 
of  equivalence.  The  quantity  W  in  the  general  expression 
represents  a  quantity  of  work  equivalent  to  the  change  of 
vit  viva  of  the  mass  of  the  body  from  the  change  of  heat- 
motions  of  the  molconles ;  the  quantity  S,  the  tvork  of  the 
forees  of  attraction  of  the  moleenles  due  to  their  ohange  of 
position  in  reference  to  the  centres  of  attraction ;  and  ,S^ 
the  work  of  the  external  pressure.  The  two  former  are 
often  combined  in  discussions  nnder  the  head  of  inlenal 
teork,  while  the  latter  is  called  external  teori,  and  the  ex- 
pression of  equivalence  then  assnmes  the  form  E.Q  =  V  + 
S;  U  designating  the  internal,  and  S,  the  external  work, 
their  sum  being  equivalent  to  the  change  of  heat  Q  ex- 
pressed in  foot-pounds,  or  multiplied  by  S. 

The  principle  of  equivalence  of  beat  and  work  is  some- 
times called  the  "first  law  of  thermodynamics."  Another 
law,  called  by  some  authon  the  "second  law  of  thermo- 
dynamics," by  others  the  "  principle  of  Camot,"  and  by 
others,  again,  the  principle  of  the  "  equivalence  of  trans- 
formations," depends  upon  the  relation  which  exists  be- 
tween the  quantity  of  work  which  a  body  can  perform  wbeo 
undergoing  an  indefinitely  small  change  of  beat,  and  the 
temperature  of  the  body  at  the  time  of  the  change.  Tho 
principle,  as  enunciated  by  Clansius,  is,  that  the  capacity 
of  a  body  for  producing  changes  or  performing  such  in- 
definitely small  amount  of  work  is  proportional  to  the  ab- 
solute temperature  of  the  body,  the  abtolute  temperalurt 
being  the  temperature  measured  from  a  tero-point,  at  which 
a|iy  thermometer  would  stand  if  a  substance  to  which  it 
was  applied  were  to  be  deprived  of  heat.  This  is  a  theo- 
retical limit  downward  of  all  thermometers;  and,  although 
it  cannot  be  realised  in  nature,  yet  its  position  on  any  scale 
may  be  determined.  For  Fahrenheit's  scale  it  is  at  4SS.i° 
below  tho  ordinary  sero,  and  for  the  centigrade  scale  273° 
below.  It  follows  from  the  principle  above  enunciated  that 
if  an  indefinitely  small  quantity  uf  work,  represented  by  a 
change  in  the  pressnrcs,  volume,  and  temperature  of  a 
body,  be  represented  by  d  c,  expressed  in  tbermal  nnilf, 
then  d  Q,  or  the  corresponding  ohange  in  the  heat  of  the 
body,  will  be  represented  by  d  Q''  Tdtj  T  being  the  abso- 
lute temperature.     From  this  we  get  ~omdz,  ~     being 

the  transformation  value  of  the  work  d»  tX  the  tempera- 
ture T.  When  a  body  passes  through  a  series  of  changes 
in  regard  to  heat,  and  finally  retnms  to  its  original  state, 
the  process  is  called  a  cycle,  and  if  tho  operations  are 
all  reversible — that  is,  if  the  body  undergoes  expansions 
and  contractions  which  with  the  pressures  involved  are  re- 
versible— the  total  work  performed,  both  internal  and  ex- 
ternal, will  be  xero,  and  we  shall  have/-^-  =  0.  The  ex- 
pressions/((,r.|>)  =0,  EQ-W+n  +  S,  or  EdQ^dW 

/dO 
-     =  0,  an  three  expressions  on  which 

the  mathematical  theory  of  heat  are  baaed,  and  which, 
when  developed  and  combined  for  all  changes  of  a  body, 
constitute  the  seienee  of  thermodynamios. 
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It  irill  be  impractisable  in  thii  very  general  account  to 
do  more  than  refer  to  some  of  the  problems  relating  to  the 
expannive  action  of  heat  in  fluida  aa  illuatrations  of  such 
•pplicationa.  The  relations  between  the  temperature,  pres- 
sure, and  volume  of  unit  of  weight  of  any  partioalar  sub- 
stance being  given,  the  principlea  of  thermodynamics  aerro 
to  compute  the  quantity  of  heat  which  will  be  absorbed  or 
rejected  by  unit  of  weight  of  that  substance  under  given 
circumstances — the  computation,  for  inatance,  of  the  rral 
and  apparent  tpecifie  ?ieat,  the  heating  and  cnoling  of  <faae$ 
and  vaport  by  eotiipresgiini  and  e^pan^ion,  the  /"ree  expan- 
rion  o/ gases,  the  Jlovi  of  gates  and  vapors,  the  latent  and 
total  heat  of  evaporation,  the  latent  heat  of  fusion,  and  the 
eJHrienct/  of  heat-engine:  Most  of  theae  aubjccta  have  been 
treated  also  by  experimental  metboda.  It  ia  by  experiment 
alone  that  the  relationa  between  the  pressure,  volume,  and 
temperature  are  first  determined.  The  specific  heata  of 
substances,  or  the  numbers  which  are  found  in  tables  of 
specific  heats,  represent  the  quantity  of  heat  required  to 
change  the  temperature  of  1  pound  of  the  substance  1°  of 
the  thermometer  under  certain  standard  conditions  aa  to 
pressure,  volume,  and  temperature.  The  specific  heat  of 
water  at  the  temperature  or  its  maximum  density,  30.1°  F,, 
)8  the  unit  of  heal,  represented  in  work  by  772  foot-pounds. 
It  will  readily  be  obaerved  that  since  the  quantity  uf  heat 
required  to  raise  the  lemperatnro  of  1  pound  of  a  substance 
X°  involves  not  only  an  increase  of  temperature,  but  a  cer- 
tain quantity  of  work  if  tho  body  be  allowed  to  expand, 
the  specific  heats  will  depend  on  the  amount  of  expansion. 
The  specific  heats  of  solids  and  liquids,  which  are  found  in 
the  ordinary  tables  of  specific  heats,  are  generally  average 
values  of  the  apparent  specific  beats,  the  true  values  in- 
creasing generally  with  the  temperature. 

It  is  difficult,  if  not  quite  impracticable  in  most  cases,  to 
determine  the  real  speoifio  heats  of  solids  and  liquids  at 
constant  volume  experimentally,  owing  to  the  impossibility 
of  retaining  sabstancea  in  these  states  at  constant  volume, 
except  under  very  great  pressures.  For  gases  the  specific 
heats  are  usually  restricted  to  two  particular  cases — (1) 
thoae  in  which  the  volume  ia  retained  constant  during  a 
ehange  of  temperature,  and  (2)  those  in  which  the  pressure 
maintained  is  constant.  It  is  difficult  also,  in  the  case  of 
gases  and  vapors,  to  determine  the  specifio  heat  at  constant 
volume,  on  account  of  the  dissipation  of  heat  through  the 
sides  of  the  vessel  containing  the  substance.  The  specifio 
heats  at  constant  pressure  are  therefore  determined  experi- 
mentally, and  the  specific  heat  at  constant  volume  com- 
puted. For  a  perfect  gas  the  specific  heat  at  constant 
pressure  may  be  shown  to  bo  eqnal  to  the  specific  heat  at 
oonstant^volame,  addod  to  the  thermal  equivalent  of  the 
work  performed  by  the  gas  in  expending,  at  constant  pres- 
sure, an  amount  corresponding  to  one  degree  of  tempera- 
ture. 

Numerous  problems  arise  in  physical  and  mechanical 
investigations  in  which  the  intermediate  changes  between 
the  initial  and  final  states  are  not  the  object  of  examination, 
but  the  initial  and  final  states  alone,  and  the  total  quanti- 
ties of  heat  involved  in  the  changes. 

The  specific  heats  of  aubstances  have  been  referred  to  as 
the  quantities  of  boat  in  thermal  units  required  to  cause  a 
ehange  of  temperature  in  one  unit  of  weight  of  the  sub- 
stance one  degree.  To  find  the  quantity  of  heat  corre- 
sponding to  any  given  change  of  temperature  in  a  given 
quantity  of  any  substance  requires,  then,  three  factors — 
the  number  of  pounds,  the  change  of  temperature  in  degrees, 
and  the  specific  heat;  this  last  factor  lor  water  (at  39.1°, 
or  maximum  density)  being  unity,  and  for  other  substances 
the  specifio  heats  may  be  found  from  the  tables.  A  quan- 
tity of  heat  represented  by  Q — that  is,  a  change  of  heat 
equivalent  to  V  expressed  in  heat-units — may  be  expressed 
by  symbols  thus :  Q  =  WX  eX  t,  W  being  tho  weight 
of  the  body,  e  the  specifio  beat,  t  the  number  of  de- 
grees of  change  of  temperature.  It  ia  evident  that  if 
three  of  the  above  quantities  are  the  known  quantities 
in  any  problem,  the  fourth  can  be  determined.  This 
is  a  very  simple  but  a  very  useful  formula,  which  serves 
to  solve  a  large  class  of  problems  which  occur  in  every- 
day life,  and  which  requires  only  ordinary  arithmet- 
ical or  algebraic  knowledge  for  its  application.  For  in- 
stance, suppose  we  have  a  cubic  foot  of  water,  about  71 
gallons,  at  the  temperature  60°  F.,  in  a  wooden  vessel,  aod 
we  wish  to  heat  the  water  to  the  boiling-point  by  putting 
in  heated  stones ;  required  the  number  of  pounds  of  stones 
heated  just  to  redness  that  will  produce  this  eifect.  The 
water  being  at  60°,  and  being  heated  to  212°,  tho  change 
>  of  temperature  of  the  water  will  be  152°,  and  the  quantity 
of  heat  to  be  taken  up  by  the  water  will  be  Q  —  62.41b8.  X 
I  X  152  =  9484.S  units  of  beat.  Suppose  TT  to  be  the 
weight  of  stones  required;  the  specifio  heat  of  stones  ia 
abont  .22,  and  at  a  red  heat  the  temperature  of  the  atonea 
may  bo  eatimated  at  1000°  F.     The  quantity  of  heat  lost 


by  the  stones  when  immersed  in  the  water,  if  both  are 
brought  to  212°,  will  bo  0  =  IVX,  22X  (1000°  — 212°) - 
IT  173.36  ;  and  since  this  quantity  of  heat  must  be  aqual  to 
that  gained  by  the  water,  we  have  WX  173.36  -  0484.8. 

„     8484.8      , .  . ,. 
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Similar  applications  might  be  made  for  liquids  mixed  with 
liquids,  for  the  quantity  of  heat  abstracted  from  gases  by 
contact  with  solids,  and  for  any  change  of  heat  of  a  sub- 
stance when  the  weight,  specific  heat,  and  ehange  of  tem- 
perature are  known. 

CoeJMent  of  Expansion. — The  rate  of  expansion  of  a 
l>ody  is  tho  increase  of  volume  which  takes  place  for  equal 
increments  of  temperature,  the  volumes  being  referred  in 
each  case  to  the  volume  of  tho  same  body  at  a  standard 
temperature.  When  a  body  exists  in  the  form  of  a  rod  or 
bar,  the  length  of  which  is  to  be  determined  under  different 
degrees  of  heat,  tho  increase  of  length  ia  called  the  linear 
expansion.  Tables  giving  coefficienta  of  expansion  may  I>e 
found  in  nearly  all  worka  on  heat. 

Liquefaction,  Melting,  or  Fusion. — The  continuous  trans- 
fer of  beat  to  a  solid,  causing  a  continuous  rise  of  temper- 
atnre  and  expansion  of  volume,  produces  ultimately  a 
change  of  aggregation  or  ehange  of  state  to  the  liquid  form, 
called  the  fusion,  melting,  or  liquefaction  of  tho  substance. 
This  law  is  general  for  substances  which  do  not  change 
their  composition  in  changing  their  state.  For  substances 
which  do  not  change  their  composition  the  following  phe- 
nomena occur:  (1)  "Each  substance  begins  to  melt  at  a 
certain  temperature,  which  is  constant  for  tho  same  sub- 
stance if  the  pressure  be  constant."  (2)  "  The  temperature 
of  the  solid  remains  at  this  constant  point  from  the  time 
when  fusion  commences  till  it  is  complete."  (3)  "  If  a 
subatance  expands  in  congelation,  its  melting-point  is  low- 
ered by  pressure;  but  if  a  substanoe  oontracts  in  congeal- 
ing, its  melting-point  (or  point  of  congelation)  is  raised  by 
pressure."  Tho  laws  which  have  been  enunciated  are  sub- 
ject to  certain  qualifications,  such  as  alow  process  of  cool- 
ing and  variations  of  external  pressure,  which  may  lower 
the  temperature  of  solidification,  but  under  the  same  con- 
ditions they  are  invariable.  The  continuous  application 
of  heat  to  a  solid  at  its  melting-point  does  not  raiae  its 
temperature  as  long  as  any  portion  remains  solid ;  and, 
commonly,  tho  abstraction  of  heat  from  a  liquid  at  its  point 
of  solidification  does  not  lower  its  temperature  as  long  as 
any  portion  remains  liquid.  The  change  of  state  is  also 
usually  accompanied  by  a  sudden  change  of  volume.  Some 
substances,  however,  pass  from  the  solid  to  the  liquid  state 
without  showing  a  definite  melting-point,  becoming  plastic 
between  these  states.  Glass  and  iron  are  examples,  and 
instead  of  a  definite  melting-point  a  certain  interval  of 
temperature  is  required  for  the  change. 

Latent  Heat  of  Fluidity. — The  increase  of  the  specific 
heat  of  a  solid  aa  it  approaches  its  melting-point  appears 
to  be  connected  with  the  increase  of  the  coefficient  of  ex- 
pansion, which  also  increases  simultaneously.  At  the  melt- 
ing-point tho  whole  of  the  heat  applied  to  a  body  is  ap- 
parently required  to  overcome  those  molecular  attractions 
which  keep  tho  molecules  in  the  state  of  proximity  belong- 
ing to  the  solid  condition.  The  work  of  the  heat  applied 
is  thus  absorbed  or  etpended  without  producing  increased 
molecular  vibrations.  Heat  which  would  have  become 
aensiblo  heat  in  the  pure  solid  or  liquid  disappears  or  is 
transformed  into  the  work  of  overcoming  these  molecular 
attractions,  and  ia  said  to  become  latenl.  The  latent  heats 
of  fusion  of  a  few  substances,  estimated  in  units  of  heat, 
have  been  determined  experimentally. 

The  total  change  of  volume  from  the  lowest  to  the  high- 
est temperature  consistent  with  the  aolid  or  liquid  condi- 
tion of  any  aubstance  ia  very  small  compared  with  the  ac- 
tual volume  of  the  body  which  undergoes  such  a  change, 
and  hence  the  influence  of  tho  external  pressure  upon  the 
bounding  surfaces  is  very  slight  during  the  change.  In 
other  words,  the  work  performed  by  heat  in  expanding 
liquids  and  solids  may  be  regarded  as  chiefly  expended  in 
producing  chango  of  temperature  and  change  of  aggrega- 
tion, the  external  work  in  all  ordinary  cases,  especially 
when  the  solid  or  liquid  ia  exposed  only  to  atmospheric 
preaaure,  being  so  amall  that  it  may  bo  diaregarded.  In 
the  case  of  bodies  in  the  gaseous  condition,  however,  this 
is  dilTerent.  Oaseoua  bodies  cannot  exist  in  a  fixed  or  de- 
terminate volume  ordinarily,  unleaa  they  arc  enclosed  with- 
in bounding  surfaces  or  envelopea.  The  force  of  cohesion 
among  the  particles  of  a  gas  no  longer  exists  as  in  the  solid 
and  liquid  states,  and  the  heat-condition  of  a  perfect  gas 
consists  simply  in  the  oscillation  of  the  molecules  (which 
is  represented  by  the  actual  temperature  of  the  gas),  and 
the  outward  preaaure  or  repellent  action  of  these  molecules, 
which  must  be  resisted  by  the  envelope.  For  a  definite 
volume  of  a  perfect  gas  thus  confined  there  are  thus  but 
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two  oonditioDs  involved  in  ehaoge*  of  heat — the  tempera- 
taro  and  the  pretsure  whioh  it  exerts  against  the  bounding 
surface*  of  tbe.envelope.  If  suoh  an  enrelope  it  perfectly 
elastic,  and  heat  be  transferred  to  the  gas  (tho  external 
pressure,  such  as  the  pressure  of  the  atmospiiere,  remain- 
ing constant),  the  effect  will  be  an  expansion  of  volume. 
This  expansion  will  be  much  greater  than  the  expansion 
of  liquids  and  solids  for  the  same  increase  of  heat. 

The  coefficient  of  expansion  or  increase  of  volume  of  the 
permanent  gases  under  such  circumstances,  for  an  increase 
of  temperature  of  1°  F.,  has  been  determined,  through  the 
well-known  experiments  of  Regnanlt  and  others,  to  be 
1 


0.002035,  or 


491.4 


of  the  rolume  of  the  gas  at  32°  F.,  and 


for  1°  C,  0.00366,  or  zrr  of  the  Tolwne  of  the  gas  at  0°  C. 

Z73 
Thus  one  volume  of  a  perfect  gas  at  0°  C.  or  32°  F.  will 

become  1  +  0.00366,  «'  1  +  ^  volume  at  1°  C,  or  I  -(• 

0.002035,  or  1  -I-  — —  volume  at  32°  -(•  1°  F.    A  slight  dif- 

lvl.4 
ference  in  the  coefficients  was  found  by  RegnauU  for  the 
different  gases,  and  also  a  slight  difference  at  different  ex- 
ternal pressures,  but  for  purposes  of  ordinary  calculation 
the  coefficients  of  all  permanent  gaaea  may  be  regarded  as 
the  same. 

We  may  conceive,  however,  that  when  beat  is  trans- 
ferred to  a  gas  enclosed  within  an  envelope  (for  instance, 
within  a  cylinder  which  is  closed  at  one  end  by  a  movable 
piston),  the  volume  and  the  external  preeeure  may  change 
simultaneously,  and  thus  the  three  quantities  which  deter- 
mine the  condition  of  the  gas — vix.  the  volume  r,  the  pres- 
sure Pf  and  the  temperature  c— may  all  be  variable  quan- 
tities. Tho  relation  between  these  quantities  has  been 
found,  and  is  represented  by  what  is  well  known  as  the 
law  of  Mariotte  and  tiay-Lussao.  The  following  simple 
equation  is  the  mathematical  enunciation  of  this  law : 
P  K=-  Ji  {a +  t)  or  PV=-  R  T;  Jl  representing  a  constant 
for  any  particular  gas,  and  T  the  absolute  temperature; 
in  whioh  P  is  the  external  pressure  upon  unit  of  surface, 
V  the  volume  of  unit  of  weight,  Jl  a  constant  whfch  de- 
pends on  the  specific  gravity  or  density  of  the  gas  (the 
weight  of  this  unit  of  volume),  Ttbe  temperature,  and  A  the 
nnmber  273,  Centigrade  degrees  being  employed,  and  459.4 
if  Fahrenheit  degrees  bo  employed.  The  quantity  P,  defined 
as  the  external  pressure  upon  a  unit  of  Burfaoe,  is  evidently 
also  the  outward  pressure  or  elastic  force  of  tho  gas. 

It  is  well  known,  from  common  observation,  that  many 
liquids,  suoh  as  water,  alcohol,  and  ether,  if  not  confined 
in  close  vessels,  become  transformed  into  a  condition  re- 
sembling tho  gaseous  condition  at  ordinary  temperatures, 
and  disappear  a«  lupiiiU,  being  diffused  in  the  atmosphere 
as  vapors.  This  transformation  takes  place  in  nearly  all 
liquids  more  or  less  rapidly  at  ordinary  temperatures, 
though  for  some  no  such  transformation  takes  place  at  very 
low  temperatures.  It  is  considered  probable,  how'ever,  that 
this  quiet  change  takes  place  in  all  liquids  above  certain 
fixed  temperatures.  Many  solids,  also — e.  g.  ioe  and  cam- 
phor— pass  to  the  state  of  vapor  without  passing  through 
the  intermediate  liquid  state,  under  certain  conditions.  If 
a  doted  vessel  be  partly  filled  with  a  liquid,  the  space  above 
the  liquid  will  thus  ordinarily  becomi^BIled  with  the  vapor 
of  tho  liquid,  and  the  eluatic  force  of  the  vapor  will  depend 
on  the  nature  or  hind  ot  liquid,  the  vo{«m«  of  the  enclosed 
■pace,  and  the  temperature.  If  heat  be  applied  to  the 
liquid  in  this  condition,  tho  formation  of  vapor  will  con- 
tinue, the  vapor  exerting  a  certain  additional  elastic  force 
depending  on  the  temperature  a/one,  as  long  as  there  re- 
mains any  liquid.  Evaporation  will  cease  when  the  appli- 
cation of  boat  is  suspended,  and,  if  the  liquid  be  cooled, 
efrndciieation  will  occur;  so  that  tho  relative  quantities  of 
liquid  and  vapor,  and  tbo  elastic  force  of  the  latter  in  a 
given  space  and  for  a  given  liquid,  are  dependent  on  the 
condition  of  heat  or  ttmptratnre  solely.  Similar  phenom- 
ena will  follow  if  the  extent  of  the  enclosed  space  be  en- 
larged or  contracted,  the  temperature  remaining  the  tame. 
If  tho  space  be  enlarged,  an  additional  quantity  of  the 
t  liquid  will  pass  into  the  state  of  vapor;  luidif  tho  spaoe 
be  contracted,  a  certain  amount  of  tbo  vapor  will  be  recon- 
verted into  liquid.  For  every  liquid  in  an  enclosed  space 
there  is  thus  a  certain  tension  or  elastic  force  depending  on 
the  temperature  (whatever  be  the  relative  volumes  of  the 
liquid  and  the  free  space  above  it)  whioh  is  the  greatest 
elastic  force  that  tbo  vapor  can  have  at  each  particular 
temperature.  If  the  vapor  be  compressed,  liquid  is  formed 
by  condensation,  and  if  the  space  oe  enlarged,  or  the  ex- 
ternal pressure  which  confines  the  vapor  be  diminished, 
additional  vapor  will  be  formed,  and  toe  elastic  force  will 
remain  thns  constant  for  each  constant  temperature.  A 
vapor  in  this  condition  in  presence  of  its  liquid  is  said  to 
be  eaturated. 


This  law  of  vapors — vix.  that  the  elastic  force  in  a  given 
volume  depends  solely  on  tho  temperature— is  approxi- 
mately true  whether  the  space  in  whioh  the  vapor  is 
formed  be  vacuous,  or  whether  it  contain  air  or  any  other 
permanent  gas,  provided  that  the  liquid  exerts  no  solvent 
or  chemical  action  on  the  gas,  The  combined  elastic  forces 
or  the  resultant  pressure  on  the  sides  of  the  vessel,  when  a 
permanent  gas  is  present  which  is  not  acted  upon  by  tbo 
liquid,  is  nearly  the  sum  of  the  elastic  force  of  the  gas  and 
the  maximum  tension  of  the  vapor  at  the  given  tempera- 
ture. It  was  found  by  Regnault,  in  experiments  on  this 
subject,  that  liquids  do  not  give  off  vapor  of  quite  so  great 
a  tension  in  a  space  ooeupied  by  a  permanent  gas  as  they 
do  in  a  vacuum,  and  that  the  difference  increases  a*  the 
temperature  rises ;  but  for  technical  applications  under  or- 
dinary temperatures  the  law  may  be  considered  true.  The 
only  differenoe  between  evaporation  in  a  vacuum  and  in  a 
space  occupied  by  a  gas  is,  that  tho  formation  of  vapor 
takes  place  more  slowly  if  a  gas  be  present — a  fact  of  great 
importance  in  the  economy  of  nature  connected  with  the 
evaporation  of  water  from  the  surface  of  the  earth. 

When  heat  is  continuously  applied  to  a  liquid  in  a  dosed 
vessel,  the  spaoe  enclosed  remaining  constant,  the  temper- 
ature of  the  liquid  and  vapor  will  continually  increase  if 
there  be  no  dissipation  of  beat  through  the  sides  of  the 
vessel:  the  quantity  of  tbo  liquid  will  diminish  and  the 

firessuro  will  increase,  the  vapor  remaining  saturated  aa 
ong  as  any  liquid  remains.  After  tho  last  element  of 
liquid  shall  have  passed  to  the  state  of  vapor,  if  heat  b« 
still  applied  the  vapor  begins  to  assume  the  properties  of 
tho  permanent  gases.  Under  this  condition,  if  the  temper- 
ature could  be  indefinitely  raised,  or  the  volume  of  the 
space  indefinitely  increased,  under  a  constant  temperature, 
the  vapor  would  finally  arrive  at  a  state  corresponding  to 
that  of  perfect  gas,  and  would  then  follow  strictly  the  law 
of  Mariotte  and  Oay-Lussac;  and  benco  it  may  be  said 
that  the  physical  properties  of  vapors,  when  sufficiently 
expanded  or  at  sumoiently  high  temperatures,  and  when 
they  are  not  in  contact  with  their  liquids,  are  identical  with 
those  of  perfect  gases. 

Complete  Vaporitation. — The  temperature  at  which  tho 
complete  evaporisation  of  a  liquid  in  a  given  space  will 
occur  depends  on  the  relative  volumes  of  the  liquid  and  the 
space  above  it.  Withalcohol,  the  empty  space  being  about 
equal  to  that  occupied  by  the  liquid,  complete  vaporixation 
taKes  place  at  about  400°  F.  In  the  case  of  water,  if  the 
space  occupied  by  the  water  be  about  one-fourth  of  the 
whole  internal  volume  of  the  vessel,  tho  liquid  will  be 
wholly  converted  into  vapor,  if  the  vessel  be  strong  enough 
to  resist  the  pressure,  at  about  680°  F.  (Cagniard  de  la 
Tour).  The  elastic  force  of  the  vapors  of  mixed  li(jnid», 
as  determined  by  Regnault,  is  the  sum  of  the  tensions  of 
the  two  vapors  taken  separately  if  the  liquids  have  no 
solvent  action  on  each  otner.  With  water  and  ether  the 
tension  of  the  vapor  of  the  mixture  is  less  than  that  of  the 
sum  of  tho  tensions  of  the  two  liquids  taken  separately, 
being  hardly  equal  to  that  of  ether  alone.  When  two 
liquids  dissolve  each  other  in  all  proportions — e.  g,  water 
and  alcohol — the  resultant  tension  is  intermediate  between 
the  tensions  of  the  separate  liquids. 

Boiling-point: — The  boiling-point  of  a  liquid  Is  an  ex- 
pression which  usually  refers  to  a  fixed  or  standard  pres- 
sure upon  the  exterior  surface,  the  pressure  of  the  atmo- 
sphere, and  it  indicates  the  temperature  at  which  the  elastie 
force  of  the  vapor  is  equal  to  such  standard  pressure. 
Ebullition  is  a  phenomenon  which  takes  place  when  heat 
is  applied  to  the  lower  part  of  the  mass  of  a  liquid  which 
has  been  heated  to  the  boiling-point,  and  arises  from  the 
formation  of  babbles  of  vapor  at  the  point  at  which  the 
heat  is  applied,  the  bubbles  rising  through  the  liquid  and 
escaping  at  the  free  surface.  The  formation  of  such  bubbles 
may  occur  before  tho  whole  mass  of  the  liquid  has  been 
heated  to  the  boiling-point,  but  in  this  case  the  bubbles  are 
usually  condensed  beioro  they  reach  the  surface. 

" Boiling-point  due  tothepreunre"  is  an  expression  some- 
times employed  to  designate  the  temperature  correaponding 
to  the  preunre,  whether  that  temperature  bo  above  or  below 
the  standard  temperature  for  which  tho  boiling-points  of 
the  tables  are  determined.  The  boiling-point  of  a  liquid 
under  any  pressure  is,  properly  speaking,  tho  lowest  tem- 
perature at  which  ebullition  can  occur,  since  there  may  bo 
circumstances  under  which  ebullition,  or  the  formation  of 
vapor,  does  not  take  place  until  the  liquid  has  been  heated 
many  degrees  above  its  tabulated  boiling-poioL  If  the 
free  surface  of  a  liquid  bo  covered  or  surrounaed  by  another 
which  has  a  higher  boiling-point,  the  bubbles  of  v^rar  of 
the  interior  liquid  having  no  escape,  this  liquid  may  at-  * 
tain  a  temperature  higher  than  its  ordinary  boiling-point. 
The  boiling-points  of  liquids  are  also  influenced  by  the 
nature  of  the  vessel.  Water  has  generally  a  higher  boiling- 
point  by  several  degrees,  under  atmospheric  pressure,  in 
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glws  Teuela  than  in  iron  TeM«ls.  Liqnidi  holding  solid 
bodies  in  solution  genmally  boil  kt  higher  temperatures 
than  when  the  liquid  is  pure. 

/fehuloiu  or  vmiealar  vapor  is  that  which  arises  {ram  the 
condensation  of  particles  of  a  vapor  in  the  atmosphere  or 
in  its  own  vapor,  constituting  cloud  or  mist.  If  heat  be 
applied  to  vesicular  vapor,  the  condensed  globules  evap- 
orate and  the  vapor  beooraes  transparent,  though  still 
saturated.  If  heat  be  abstracted,  new  particles  are  con- 
densed ;  the  globules  coalesce  and  fall  in  drops, 

Saperheattd  Vapor. — ^When  a  vapor  at  the  point  of  sat- 
uration is  removed  from  eontaot  with  its  liquid  and  heated, 
it  is  said  to  be  luptrkeated.  A  saturated  vapor  not  in  con- 
tact with  its  liquid  may  become  superheated  07  the  enlarge- 
ment of  the  space  which  contains  it,  for  it  will  then  admit 
of  compression  without  condensation,  and  will  have  a  pres- 
sure, at  the  same  temperature^  inferior  to  that  of  saturated 
vapor,  and  also  a  temperature  mora  elevated  than  that  due 
to  saturation  for  the  same  pressure. 

S^henidal  State. — It  is  a  matter  of  oommon  observation 
that  when  water  is  sprinkled  upon  the  horixontol  flat  sur- 
face of  a  ho  t  stove,  the  drops  are  not  immediately  eonverted 
into  steam,  but  roU  about  on  the  heated  snr&oeyWid  gradu- 
ally evaporate,  retaining  all  the  time  the  spherual  or 
spheroidal  ( flattened  sphere)  form.  This  ooodition  is  not 
peculiar  to  water,  but  may  b«  experimentally  demonstrated 
with  all  volatile  liquids,  and  is  usually  descril>ed  as  the 
ipkeroidal  ttate.  It  arises  from  the  faot  that  the  rapid 
formation  of  vapor  makes  a  layer  or  bed  of  vapor  on  which 
the  drop  rests,  and  which  prevents  actual  contact  between 
the  drop  and  the  surface.  The  phenomenon  may  ooonr 
also  whether  the  boated  surface  be  liquid  or  metallic  the 
condition  being  that  the  surface  shall  be  heated  to  a  poiat 
considerably  above  the  boiling-point  of  the  liquid  drop. 
Experiments  by  Bontigny  showed  that  the  lowat  tempera- 
ture at  which  a  metallic  vessel  will  cause  the  spheroidal 
state  is  289°  F.  for  water,  278°  F.  for  aloohol,  and  141°  F. 
for  ether.  The  spheroidal  condition,  sometime*  called 
"  Leidenfroat's  phenomenon,"  illustrates  an  important  fact 
in  regard  to  the  transfer  of  heat  which  will  be  treated  of 
subsequently.  It  shows  that  for  the  rapid  transfer  of  heat 
to  a  liquid  there  must  be  aotnai  liquid  contact  with  the 
heated  surfaoe— the  interposition  of  a  thin  film  of  gaa  act- 
ing as  an  obstruction  to  the  passage  of  heat. 

Humid  Vapor, — The  vapor  of  water  which  is  usually 
employed  in  industrial  operations  usually  contains  par- 
ticles of  water  meehanioally  suspended  in  the  vapor.  The 
steam  il  then  not  only  saturated,  but  vni.  When  in  the 
simple  condition  of  saturated  vapor  it  is  called  dry  steam. 
&eam-gai>  is  a  term  applied  by  some  writers  to  superheated 
steam,  or  steam  in  the  condition  of  a  perfect  gas. 

Sxpantion  0/  Dry  Saturated  Steam. — If  dry  saturated 
steam  be  enclosed  in  a  vessel,  and  the  volume  be  enlarged 
by  extending  the  space  in  such  a  manner  that  the  elastic 
force  of  the  steain  performs  no  taork,  the  steam  will  beoome 
superheated — «.  e.  its  temperature  will  be,  at  the  end  of  the 
expansion,  higher  than  that  due  to  the  boiling-point  oor- 
responding  to  the  pressure,  and  it  will  remain  transparent. 
If,  however,  the  expansion  takes  place  against  a  pressure, 
BO  that  there  is  work  performed  by  the  elastic  force,  con- 
densation of  a  portion  of  the  steam  will  take  plaoe,  and  the 
moss  of  steam  will  present  a  cloudy  appearance.  This  faot 
was  first  determined  theoretically  by  Rankine  and  by 
Clansius,  and  experimentally  by  Him.  It  is  supposed  that 
no  heat  is  communicated  to,  or  abstracted  iVom,  the  vapor 
during  the  expansion.  This  condensation  does  not  take 
plaoe  in  steam  sufficiently  euperheated.  From  the  experi- 
ments of  Fairbaim  and  Tate  on  superheated  vapor*  it  ap- 
pears that  for  an  Interval  of  about  18°  F.  above  the  tem- 
perature due  to  the  pressure  the  coefficient  of  expansion  of 
a  superheated  vapor  is  greater  than  that  of  perfect  gaaes, 
but  above  this  temperature  the  relation  between  the  volume 
and  pressure  follows  closely  the  law  of  Mariotte  and  Gay- 
Lussac. 

The  elastic  force  of  saturated  vapors  may  be  iUostrated 
experimentally  by  taking  several  barometer- tubes,  filling 
them  with  mercury,  and  inverting  them  in  a  trough  of 
mercury.  The  surface  of  the  mercury  in  each  tube  will 
drop  about  six  inches,  leaving  a  vacuous  space  at  the  top 
of  the  tube.  If  now  a  small  quantity  of  liquid  water  be 
passed  up  into  this  vaouons  spaoe  in  one  tube,  alcohol  into 
another,  and  ether  into  another,  the  quantity  of  liquid 
being  more  than  can  be  evaporated  in  each  spaoe  at  ordi- 
nary temperatures,  it  will  be  found  that  a  portion  of  each 
liquid  will  be  instantly  evaporated,  and  the  mercurial  col- 
umn will  be  depressed  in  each  tube,  but  by  different  amount*. 
If  each  tube  be  now  heated  by  surrounding  it  with  warm 
water,  the  elastic  force  of  each  vapor  will  Iw  increased,  the 
mercury  will  descend  in  the  tubes,  and  will  finally  press 
the  mercurial  column  down  to  the  level  of  the  reservoir. 
At  this  point  It  is  evident  that  the  elastic  force  of  each 
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vapor  is  equal  to  that  of  the  atmosphere,  or  X  atmomhera. 
But  the  temperature  of  the  liquid  and  vapor  in  each  tube 
will  be  different  from  that  in  the  others.  The  temperature 
of  the  watery  vapor  will  be  found  to  be  212°  F.,  the  tem- 
perature of  the  alcohol  173°,  and  the  temperature  of  the 
ether  9A°.  These  are  the'temperatures  at  which  the  elastic 
forces  of  these  vapors  are  equal,  respectively,  to  1  atmo- 
sphere. At  these  temperatures  the  liquids  will  boil  under 
the  atmospheric  pressure.  If  the  temperatures  be  reduced 
below  these  points,  the  pressure  remaining  the  same,  a  por- 
tion of  the  vapor  in  each  tube  will  be  liquefied ;  and,  the 
temperatures  remaining  the  same,  if  the  pressure  be  in- 
creased above  1  atmosphere,  a  portion  of  each  vapor  will 
become  liquefied.  The  tension  or  elastic  force  of  I  atmo- 
sphere is  thus  the  maxinutm  tention  which  the  saturated 
vapors  can  bear  at  the  temperatures  given  above.  If  the 
three  tubes  and  the  basin  of  mercury  could  be  enclosed  in 
a  chamber  in  which,  by  compression  of  the  air,  different 
pressures  con  be  obtained  higher  than  1  atmosphere,  it 
would  be  found  that,  for  eaoh  of  the  substances  named,  the 
temperatures  at  which  the  mercury  will  be  forced  down  to 
the  level  of  the  reservoir  under  each  additional  atmosphere 
of  pressure  will  be  increased.  The  elastic  force  of  saturated 
vapors  is  thus  independent  of  the  volume  and  prnporlion  of 
liquid  mixed  with  the  vapor,  and  depends  only  on  the  tem- 
perature. 

It  has  been  found  impossible  to  determine,  theoretically, 
the  relation  which  the  temperatures  bear  to  the  pressures, 
and  reliance  is  placed  mainly  on  the  celebrated  experiment* 
of  Regnault.  These  tables  show  that  no  simple  relation  ex- 
ists between  the  maximum  tension  and  the  temperature. 
Different  empirical  formulas  have  been  proposed,  however, 
to  express  this  relation  with  certain  degrees  of  approxima- 
tion. 

The  effects  which  follow  the  transferring  of  heat  to  a 
body,  solid,  liquid,  or  gaseous,  have  been  described  by  em- 
ploying the  simple  algebraic  expression,  QE—W+R  +  S. 
The  quantity  W  represents  a  change  which  is  exhibited  by 
a  change  of  sensible  heat  or  change  of  temperature.  That 
part  of  the  whole  heat  transferred  which  produces  the  work 
Ji  and  the  work  S  is  expended  in  producing  aiehange  in 
the  relative  positions  of  the  particles  and  in  external  work ; 
and  disappears  as  Mfi«iU«  heat — t.  e.  it  is  not  afterwards 
contained  in  the  body  or  exhibited  in  the  body  as  beat. 
These  two  quantities  of  heat,  B  and  S,  beoome  latent.  The 
term  latent  heat  is  a  technical  expression,  designating  a 
quantity  of  heat  which  has  apparently  disappeared,  but 
which  really  has  been  employed  in  producing  ohanges  in 
the  body,  in  the  form  of  work,  other  than  the  change  of 
velocity  of  molecular  motion  or  change  of  temperature.  By 
reversing  the  prooess  by  which  heat  is  thus  made  to  disap- 
pear, this  latent  heat  may  be  reproduced. 

The  total  heat  necessary  to  transform  1  pound  of  water 
from  the  liquid  condition  at  the  melting-point  of  ice  to  the 
condition  of  saturated  vapor  or  steam  at  the  temperature  ( 
is  called  the  total  heot  of  vaporitation,  and  represents  the 
ram  of  the  heat  which  is  required  to  heat  the  water  from 
the  temperature  S2°  to  the  temperature  (,  and  the  heat  which 
disappears  as  latent  heat.  By  algebraic  symbols  this  sum 
is  evidently  expressed  as  follows:  Q=-e  (t  —  32'')+l=. 
q  +  L;  c  being  the  mean  specific  heat  of  water  between  the 
limits  of  temperature,  and  L  the  latent  heat  of  vaporisation 
at  the  higher  temperature. 

The  result*  of  Bagnault'a  experiments,  already  referred 
to,  led  him  to  the  disoovary  that  the  total  heat  of  the  vapor 
of  %Datar  from  the  temperature  of  melting  ice  increcues  at  a 
uniform  rate  as  the  temperature  rieee.  Begnault's  formula 
by  which  this  law  is  expressed  is  as  follows :  Q  =•  606,6  + 
0,305  (,  Q  being  the  totid  heat  in  calories,  and  (  being  ex- 
pressed in  centigrade  degrees.  The  equivalent  English 
formula  is  Q..1091.7 +  0.306.  ((—32°>,  The  expression 
for  the  total  heat  of  vaporisation  i*  Q  =  q  +  L,  from  which 
we  have  L=Q  —  q;  that  i*,  the  latent  heat  of  vaporisation 
is  eqoal  to  the  total  heat,  diminished  by  the  (quantity  of 
heat  necessary  to  raise  the  temperature  of  the  liquid  from 
the  melting-point  of  ice  to  the  final  temperature  of  evapo- 
ration. 

Density  of  Oases  and  Vapors. — The  term  density  refers 
to  the  degree  of  approximation  of  the  particles  of  a  body  to 
each  other.  It  is  speeifio  when  it  refers  to  the  number  of 
particles  or  quantity  of  matter  in  a  unit  of  volume  of  a 

fiven  substance,  this  unit  being  a  standard  for  all  bodies, 
n  English  measures,  1  cubic  foot  is  the  standard  unit  of 
volume,  and  the  weight  of  a  cubic  foot  of  a  substance  in 
any  condition  is  the  speeifie  weight  of  that  substance  in  that 
condition.  It  is  usual  to  express  speeifio  weights  in  terms 
of  the  weight  of  a  unit  of  volume  of  a  standard  substance, 
the  latter  weight  being  taken  as  unity.  Water  is  the  gen- 
eral standard  for  specific  weights,  but  for  gases  and  vapors 
air  is  also  taken  as  a  standard,  the  weight  of  1  cubic  foot 
of  air  being  unity.    The  following  table  shows  the  relative 
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d«nsUies  at  32°  F.  and  one  atmoiphcra  prairan  of  lomo 
of  the  guei  oommonl;  met  with : 

Belative  Denntin. 


Air „ 1.00000 

Nitrogen 0.97137 

Hydrogen „0.06928 

Oxygen 1.10563 

Cubonio  acid 1.52901 


Water 1.0000000 

Air 0.0012932 

Nitrogen 0.0012582 

Hydrogen 0.0000896 

Oxygen 0.0014298 

Carlionia  acid 0.0019774 


The  following  are  the  w*ig1a»  of  1  oubio  foot  of  each  of 
the  Bame  sobstanoea  in  pounde  avoirdupoii  nnder  the  lame 
aonditiong — vii.  at  32°  F.  and  one  atmosphere  preuure-^ 
exoept  for  water,  which  i*  taken  »t  39.1°  F. : 

WtigM  in  Pbundt  AvoirdupoU  of  1  euHe/oot. 

Water „ 62.425 

Air 0.08078 

Nitrogen 0.07860 

Hydrogen -  0.00559  ' 

Oxygen 0.08926 

Carbonio  acid 0.12.344 

Bteam 0.0582 

The  deniity  of  a  perfect  gae  at  any  other  presgare  and 
temperature  may  be  found  from  tlie  law  of  Mariotte  and 
Qay-Lnuao,  P  Y=  R  T,  by  aubatitutiog  for  Kthe  volume 

of  1  pound,  -f^  and  for  R  its  Talne  for  the  ga«  under  eondd- 

eration,   Fahrenheit'a  leale  being  naed  for  T,  the  ralnei  of 

J?  are: 

Air -  R  -  63.35 

Nitrogen «- 54.93 

Oxygen • R  -  48.26 

Superheated  itaam £  —  85.77 

The  tptdfie  volume  of  a  gai  ia  the  volume  of  nnit  of 

weight.     In  Engliih  meaanres  1  f>ow»d  atoirdapoit  ii  the 

nnit  of  weight,  and  to  obtain  the  gpeeiHo  volume  we  have 

F»  — ,  the  naiproeal  of  the  ipteifie  tttighl.  Spteifio  vol- 
ume; or  K>(p»Mf  o/ 1  pound  of  each  of  the  ndntaneee  named, 
are  given  below  in  cubic  feet,  for  32"  F.  and  1  atmosphere : 

Air 12.3870 

Nitrogen.- 12.7226 

Hydrogen 178.8909 

Oxygen 11.2032 

Carbonio  acid 8.1011 

Bteam,  at  2120 26.4216 

Steam  thooretioaliy,  at  32° 19.9203 

Chemical  action,  when  decompanied  by  the  development 
of  light  and  beat,  ii  nsnally  called  eombuetion.  Inflamma- 
tion denotes  that  kind  of  combustion  in  whioh  the  products 
are  gaseous  and  flame  is  produced.  Imilion  ia  simply  the 
incandescence  of  a  body  unattended  by  chemical  oliaage. 
The  phenomena  of  heat  being  those  of  rapid  molecular 
motions,  tbe  heat  and  light  developed  by  combustion  mnst 
indicate  an  increased  molecular  movement  ia  the  particles 
of  bodies,  when  combustion  takes  place,  proportional  to  the 
amount  or  forse  of  the  ohemical  attractions.  The  heat  of 
oombnstion  may  therefore  be  rationally  explained  by  say- 
ing that  intense  and  violent  increase  of  motion  in  the  par- 
ticles of  the  compound  is  produced  by  the  chemical  attrac- 
tions. Ordinary  combustion  consists  in  the  combination 
of  oxygen  with  various  substances,  the  temperature  ro- 

?[nired  being  difierent  for  different  substances,  and  varying 
OT  the  same  substance  with  the  rapidity  of  the  combustion. 
Phosphorus  combines  slowly  with  oxygen  at  77°  F. ;  char- 
ooal  bums  elowly,  but  does  not  ignite  below  a  red-heat; 
sulphur  bums  in  air  at  550°.  But  most  elementary  sub- 
stances require  to  be  heated  to  redness  before  combustion 
in  oxygen  or  the  air  takes  place.  According  to  Peolet, 
solids  emit  light  or  become  doll  red  at  about  950°  F.  Most 
substances  burn  with  gront  rapidity  when  in  a  finely  divided 
state.  Fine  dust  of  many  substances  bums  in  thia  manner 
with  a  rapidity  which  in  a  closed  space  may  give  rise  to 
such  a  degree  of  pressure  from  the  expansion  of  the  gases 
as  to  produce  phenomena  like  exploaiona.  A  single  spark 
may  thus  produce  instantaneous  combustion  in  a  apace 
filled  with  fine  dust. 

Porous  eubatanees  often  absorb  and  condense  air  within 
their  pores ;  oxidation  begins,  aoeompanied  by  an  eleva- 
tion of  temperature,  which  accelerates  tbe  oxidation  until 
the  process  produces  spontaneous  combustion.  Charcoal- 
powder,  masses  of  tow,  cotton,  or  rags,  saturated  with  oil, 
sawdust  mixed  with  oil,  moiat  hay,  and  other  substanoes  in 
similar  eonditiona,  have  thua  been  known  to  burst  into 
flame.  Wood  doea  not  take  fire  in  oxygen  gas,  according 
to  Tb6nard,  at  temperatures  below  about  600°  F.,  but  if  it 
be  long  exposed  to  a  high  temperature,  even  longer  than 
this,  in  air,  it  may  become  partially  charred,  and  rendered 
■o  inflammable  as  to  favor  the  eonditiona  of  spontaneoni 


oomboftion.  Under  such  oonditioos  a  siogla  spark  or  aeci- 
dantal  exposure  of  tbe  snbstanos  to  a  higher  degree  of  heat 
may  cause  it  to  take  fire. 

Ordinary  eombueHon  is  accompanied  nsnally  by  I'noaa- 
ii«>e«»e<  and  Same.  If  a  solid  ourns  without  flame,  the 
heat  evolved  at  the  surface  of  contact  of  the  air  and  the 
solid  causes  an'  elevation  of  temperature  of  the  residual 
solid  particles,  which  gives  rise  to  a  glow  or  ineandeeeeuee, 
the  color  and  intensity  of  the  light  being  dependent  on  the 
temperature.  Dull  red  indicates  the  lowest  temperature  at 
which  light  appears,  and  daisling  white  the  highest  degrees 
of  heat ;  between  these  extremes  the  light  passes  from  dull 
red  or  eherry  red  to  bright  red,  duU  white,  then  to  yellow- 
ish, and  finally  to  a  bluish  white,  and  a  full  or  dauling 
white.  If  the  oombustible  is  gaseous,  tbe  combination 
with  oxygen  may  be  instaataneous,  producing  by  tbe  vio- 
lent concussion  of  the  air  an  explosion;  or  it  may  l>e 
gradual.  In  order  that  the  phenomenon  of  explosion  may 
take  plaoe,  the  combustible  gas  must  be  mixed  uniformly 
with  air  or  oxygen  in  the  proper  proportions,  and  then 
heated  to  tbe  burning-point.  A  similar  efl'ect  takes  plaoe 
when  a  solid  oombustible,  such  as  sulphur  or  charcoal,  is 
mixed  with  a  nitrate  or  other  solid  whioh  gives  up  its 
oxygen  readily.  In  both  cases  it  is  only  necessary  that 
the  temperature  be  raised  to  ignition  at  one  point  by  fric- 
tion, percussion,  or  the  contact  of  a  hot  body,  the  action 
being  then  propagated  instantaneously  throughout  the 
whole  mass.     When  the  combustion  is  gradual,  the  contact 


of  the  eombnstible  gas  with  oxygen  or  tbe  air  takes  plaoe 
usually  at  the  twunding  surface  of  the  gas ;  as,  for  instance, 
when  a  jet  of  gas  issues  from  an  orifice  or  when  a  column 
of  gas  rises  from  the  wick  of  a  candle.  The  inner  ma«s  of 
the  combustible  gas  does  not  ignite  at  first,  and  tbe  ignited 
sarfaee  aasumaa  the  form  of  a  hollow  cylinder  or  cone.  The 
brightness  and  color  of  suoh  a  fiame  depend  not  only  on 
the  degree  of  temperature,  but  upon  the  presence  of  solid 
iaoandesoent  particles  in  the  flame.  These  solid  particles 
•rise  sometimes  from  the  compound  produced  by  the  com- 
bination, but  in  ordinary  forms  of  combustion  of  fuel  they 
•re  particlos  of  carbon.  Hydrogen  gas,  carbonic  oxide, 
alcohol,  and  sometimes  coal-gas,  burn  thus  with  a  dull 
flame.  A  bright  flame  is  produced  by  compounds  which 
•ontain  carbon,  from  which  a  portion  of  the  carbon  becomes 
separated  by  the  heat  produced,  the  separated  particles 
being  first  heated  to  inoandescenoe,  and  uterwardB  burned 
by  oontaot  with  the  air.  If  tbe  quantity  of  air  supplied  be 
not  anfficient,  these  solid  particles  may  become  cooled  and 
form  soot.  The  visible  part  of  smoke  is  this  soot  cooled 
below  red  heat.  Marsh-gas,  defiant  gas,  ether,  volatile 
oils,  resins,  fats,  etc.,  when  burned,  give  off  carbon  in  this 
manner,  and  may  form  bright  flames,  or  produce,  if  th« 
separated  particles  are  not  all  burned,  soot  or  smoke.  A 
nnrely  ffoeeone  evbetance  doet  not  become  iuminoue  at  amy 
degree  of  temperature,  hotoever  high,  luminoeity  being  eaNseo 
bypartielee  of  tncanfifescent  eolide  in  the  gcCe, 

The  oombustible  ingredients  of  ordinary  fuel,  and  of  the 
liquids  and  gases  usually  employed  for  tbe  generation  of 
heat,  are  ear6on  and  hydrogen.  These  substoocea  combine 
readily  with  oxygen,  the  former  producing  by  tbe  combi- 
nation oarbonic  acid  or  carbonio  oxide,  and  the  latter  water. 
The  oxygen  required  is  usually  supplied  by  the  atmosphere, 
which  contains  about  one-fifth  of  its  weight  of  this  sub- 
stance. 

Asa  general  rule,  all  ohemical  com5tna(ioiM  produce  heat, 
while  chemical  deeompoeitione  cause  a  disappearance  of 
heat.  In  tbe  combination  of  two  simple  isolated  elements 
heat  is  evolved  only,  but  where  the  combination  is  effected 
through  the  simultaneous  decomposition  of  compound  sub- 
■taacea,  tbe  heat  evolved  is  the  resultant  of  that  which  is 
produced  by  the  oombination  of  the  combustible  elements 
and  that  whioh  dieappeare  through  tbe  decompositions.  In 
oompounds  containing  oxygen  and  hydrogen  in  the  proper 
proportions  to  form  water,  tbe  surplus  hydrogen  only  con- 
tributes to  the  development  of  beat  when  oombnstion  takes 
plaoe. 

An  important  oonsequenoe  of  the  dynamic  law  of  beat, 
and  one  whioh  has  been  experimentally  verified,  is,  that 
all  chemical  changes  are  aooompaated  by  corresponding 
changes  of  heat.  Chemical  action  and  keat  are  KHlvaUy 
convertible  ;  and  although  the  quantity  of  keat  evolred  or 
annihilated  in  any  ohemical  change  can  only  be  experi- 
mentally determined,  yet  it  has  been  established  that  the 
eof»5ination  of  any  tuto  bodice,  chemically,  ie  attended  by 
the  evolntion  of  a  ^uayUity  of  h^at  equal  to  that  which  die- 
appeare in  their  eeparation.  The  quantities  of  heat  evolved 
or  disengaged  in  chemical  combinations  are  found  experi- 
mentally by  means  of  eahrimetere.  These  measures  of 
heat  are  employed  in  various  forms,  and  operate,  generally, 
in  such  a  manner  as  to  exhibit  the  effects  of  the  heat  evolved 
in  acting  on  a  given  substance,  such  as  tbe  melting  of  ioe 
or  the  raising  of  the  temperature  of  a  gives  quantity  of 
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water,  the  qokotitiesof  heat  being  thna  indireetly  meaaued 
by  being  transferred  to  aome  body  in  whioh  theae  effeeta 
ean  be  eatiraated  in  unita  of  beat.  In  this  manner  the  heat 
eToIved  in  the  combination  of  both  limple  and  oomponnd 
bodiea  haa  been  determined  by  many  obaerrere,  eapeeial 
aathority  being  giren  to  those  of  Favre  and  Silberman. 
In  the  ehemicsal  ohangea  whioh  oompound  bodies  undergo 
it  may  be  stated  as  a  general  law  that  the  heat  whioh 
appears  or  disappears  ia  the  resultant  of  the  aotion  of  the 
simple  elements ;  and  where  a  compound  oonsists  of  eom- 
buttiUe  elements  only,  like  ear&on  and  hydrogen,  tk*  keali 
diaettyaged  it  Me  mm  of  (Ae  q\ia»UXia  of  A«a<  diaongagtd 
hy  tA«  eombuttioH  of  the  elementa  aeparateltf.  This  law, 
though  not  indisputably  established,  ia  considered  snffi- 
eiently  exact  for  all  ordinary  purposes.  The  tempera- 
ture at  which  bodiea  combine,  although  affecting  the  rapid- 
ity or  energy  of  ehemioal  action,  does  not  affect  the  total 
quantities  of  heat  involTed  in  the  ohange. 

Tke  Iraiufer  of  heat  from  a  heated  body  to  one  that  is  at 
a  lower  temperature  consists,  according  to  the  dynamic 
theory  of  beat,  in  the  loss  of  nring  force,  due  to  heat- 
motion,  in  the  hotter  body,  and  an  equivalent  gain  of  living 
force  in  the  colder  body.  When  the  two  bodiea  are  quite 
distinot,  or  separated,  and  do  not  form  part  of  one  and  the 
same  body,  this  trsnsfer  takes  plaoe  generally,  as  has  been 
stated,  through  the  intervening  ethereal  medium  by  the 
process  of  radiation.  Through  this  medium  thera  is  a 
tendency  to  equilibrium  of  temperature  or  of  living  force, 
the  relative  ezehange  of  heat  being  inversely  propor- 
tional to  tha  masses  of  the  bodies.  It  is  probable  that 
the  transfer  of  heat  between  two  bodies  ia  always  thus  as- 
complished  by  radiation,  although,  teohnieally,  a  distinc- 
tion is  made  between  the  transfer  at  appreciable  distanoea, 
or  radiatio»,  and  the  transfer  by  actual  eontaet  of  tho  two 
bodies.  Heat  may  be  transferred  practically  also  by  the 
actual  ohange  of  position  of  the  body  in  whioh  it  exists. 
In  this  mode  of  tnuisfer,  which  is  called  convection  or  car- 
rying, the  transfer  is  a  meehanical  one,  and  is  not  in  any 
way  connected  with  the  change  of  heat  in  the  body  carried. 
Although  thia  mode  of  transferring  heat  if  of  great  im- 
portance in  the  arts,  and  especially  in  conneotion  with  tho 
generation  of  steam,  involving  as  it  does  the  question  of 
oiroulation  of  heated  fluids,  yet  after  the  convection  of  heat 
by  the  transfer  of  the  body  in  which  it  exists,  whether  that 
body  be  solid,  liquid,  or  gaseous,  there  still  must  take  plaoe 
the  transfer  from  the  heated  body  to  another,  by  the  pro- 
cess of  radiation  or  contact,  before  the  heat  can  be  utilised 
ae  AccK.  Thus,  a  heated  gas  or  liquid  may  be  carried 
through  pipes,  or  may  be  mingled  mechanically  with  other 
gases  or  liquids  for  the  purpose  of  conveying  heat,  but  the 
inal  process  by  which  that  heat  is  aetoally  transferred 
from  the  heated  gas  or  liquid  to  another  body,  a*  keat,  must 
depend  on  the  dynamic  laws  of  heat  In  adopting,  there- 
fora,  the  usual  designations  of  the  modes  by  which  heat 
is  transferred — vis.  radiation,  contact,  convection — ^it  ia 
to  be  understood  that  the  latter  ia  a  meehanical  mode,  and 
need  be  discussed  only  in  connection  with  the  earrying  of 
bodies  to  the  places  or  points  at  which  it  is  desirable  or 
necessary  for  them  to  impart  their  beat  to  other  bodies. 

The  experiments  of  MsUoni  are  usually  quoted  as  giving 
the  first  direct  proofs  that  radiant  heat  like  light  consists 
in  vibrations  of  the  ethereal  medium.  It  is  now  a  matter 
of  almost  universal  popular  knowledge  that  the  white  light 
of  the  sun  is  composed  of  rays  of  various  colors,  whieh  may 
be  produced  at  will  by  means  of  a  prism.  The  fays  are  de- 
viated in  the  well-known  order  from  red  to  violet,  the  num- 
ber of  vibrations  for  the  red  rays  being  481  billions  per  sec- 
ond, and  for  the  violet  764  billions.  The  greatest  intensity 
of  light,  according  to  Fraunhofcr,  is  in  the  yellow,  and  the 
least  in  the  violet.  This  spectrum  is  also  a  heat  tpeclrwn, 
the  heat  spectrum  extending  over  about  four  times  the  space 
occupied  by  the  visible  spectmm.  In  the  heat  irpectram  the 
maximum  of  heating  efiect  lies  beyond  the  red,  on  the  ob- 
seure  part  of  the  spectrum.  The  greatest  calorific  effect  is 
thus  produced  by  rays  for  which  the  ethereal  vibrations 
present  waves  of  greater  length  and  greater  dnration  than 
those  of  the  red  rays  of  the  light  spectrum.  The  heat-rays 
beyond  the  violet,  although  not  visible,  are  known  to  in- 
fluence chemical  action,  in  certain  bodies,  in  a  remarkable 
manner.  While  the  light  spectrum  is  thus  only  a  part  of 
the  total  spectrum,  the  iuvisible  rays  possess  the  same  gen- 
eral properties  as  the  light  rays,  ana  it  appears  that  the 
ethereal  vibrations  affect  the  eye  only  between  certain  lim- 
its. A  heated  particle  of  a  substance  oommnnicates  vibra- 
tions to  the  ethereal  medium  whether  the  particle  be  sur- 
rounded by  air  or  whether  it  be  in  a  vacuum.  In  ordinary 
language,  the  particle  sends  raye  of  heat  in  every  direc- 
tion; these  rays  or  waves  proceed  indefinitely,  without 
change  in  strength  or  character,  and  with  the  same  ve- 
locity as  light,  until  they  are  intercepted  by  some  body  in 
the  paths  of  the  rays.     If  snob  a  partiole  be  a  molecule  on 


the  snrfaee  of  a  body,  it  ia  evident  that  it  will  sand  off  rays 
of  heat  in  every  ditwtion  not  intereepted  by  the  body  it- 
self. 

It  is  a  common  error  to  anppose  that  the  intanaity  of  a 
rag  of  heat  diminishes  as  the  distance  between  the  body 
emitting  and  the  body  receiving  the  heat  increases — i.  e. 
inversely  as  the  square  of  tfae  distanoe.  The  law  of  the  in- 
verse squares  of  tho  distance  is  rather  a  geometrical  than  a 
physical  law,  and  refers  to  the  action  of  on«  body  on  another, 
whether  the  question  be  one  of  heat  or  gravitation.  A  body 
or  collection  of  molecules  possessing  a  certain  amount  of 
living  foree,  due  to  beat,  imparts  this  energy  to  the  ethe- 
real medium  in  ail  directions,  and  tho  quantity  of  energy 
intereepted  by  another  body  will  depend  on  the  distance 
between  the  two  bodiea— the  quantity  thus  intereepted  by 
the  <ain«  body  at  different  diiiancei  being  inversely  propor- 
tional to  the  squares  of  the  distances. 

The  inclination  of  the  surface  which  intereepts  radiant 
heat  determines,  for  similar  reasons,  the  quantity  of  ra- 
diant heat  received.  Even  if  the  rays  be  supposed  paral- 
lel, as  in  the  ease  of  the  radiant  heat  of  the  sun,  it  is  ap- 
parent that  all  the  heat  conveyed  by  a  beam  of  rays  may 
be  represented  by  the  section  of  the  beam  perpendicular 
to  its  direction.  If  the  beam  falls  upon  a  surface  inclined 
to  its  direction,  the  amount  of  surface  over  which  the  beam 
win  be  distributed  will  be  greater  as  the  inolioatioo  of  the 
snrfaoe  is  greater.  If  the  surface  be  plane,  when  it  be- 
comea  panulel  to  the  axis  of  the  beam,  tt  will  receive  no 
heat.  Henee  in  estimating  tha  intensity  of  radiant  heat 
by  units  of  surface,  the  inclination  of  the  receiving  and 
absorbing  surfaces  must  be  considered.  The  regions  of 
tho  earth's  surface  near  the  poles,  from  their  approach  to 
parallelism  with  the  direction  of  the  sun's  beams,  reoeive 
less  heat  on  each  square  mile  of  sorfaoe  than  ia  teeeived 
by  a  aqnora  mile  at  the  tropics. 

Attempts  have  been  ma>dc  to  determine  the  quantity  of 
heat  in  units  of  heat  emitted  by  any  given  snrfaee  at  a 
given  temperature,  supposing  the  temperature  of  the  ab- 
sorbing surface*  to  remain  at  constant  temperature.  MM. 
Dulong  and  Petit,  whose  researches  in  this  and  other 
branohes  of  physios  are  nniversolly  known,  made  numerous 
experiments  on  this  subject,  whioh  resnlted  in  the  deter- 
mination of  oertain  general  laws.  Tha  experiments  were 
made  to  determine  the  rate  of  coaling  of  bodies  in  an  en- 
closed space,  the  space  being  filled  with  different  gases,  and 
the  enclosure  being  maintained  at  constant  temperature. 
The  results  were  enunciated  as  fallows :  (1)"  The  cooling  of 
a  body  results  from  radiation  and  from  contact  of  the  fluid  or 
gas  which  surrounds  it.  (2)  Tho  rate  of  cooling,  from  radi- 
ation alone,  is  thesame  for  all  bodies  at  the  same  temperature, 
but  its  absolute  value  depends  on  tho  nature  of  tho  surfaces." 
It  is  represented  by  the  following  formula:  Q=-  Co  (a>'— 1), 
in  which  Q  represents  the  number  of  French  units  of  heat 
emitted  by  one  unit  of  surfaoe  in  a  unit  of  time ;  C,  a  con- 
stant depending  on  the  nature  of  the  surface  of  the  radiant 
body;  a,  the  number  1.0077;  (,  the  temperature  of  tho 
enclosure  or  absorbent ;  and  I'  the  esreeee  of  temperature  of 
the  radiating  body  over  the  absorbing  body  in  degrees 
centigrade.  (3)  "  The  rate  of  cooling  by  contact  of  a  fluid 
surrounding  the  heated  body  is  also  the  same  for  all  heated 
bodies,  but  its  absolute  value  does  not  depend  on  the  nature 
of  the  ewrfaee,  and  dependl  only  on  the  form  of  the  heated 
body." 

For  air  under  ordinary  atmospheric  pressure  the  law  of 
cooling  by  contact  is  expressed  by  the  formula  Q=  C  .i'-***, 
in  which  Q  represents  tne  quantity  of  heat  in  ealories  ab- 
stracted from  one  unit  of  surface  by  the  air  in  a  unit  of 
time ;  C  a  constant  depending  on  the  form  of  the  surface ; 
and  t  the  excess  of  temperature  of  the  body  over  that  of  the 
air  surrounding  it. 

The  relative  radiating  powers  of  different  lurfooes  at 
180°  F.,  as  determined  by  Leslie,  are  represented  approxi- 
mately in  the  following  table  :* 


Lampblack 100 

Paper 98 

Resin 96 

Sealing-wax 95 

Crown-glass 90 

India-ink 88 

Ice 85 

Red  lead 80 


Mica 80 

Graphite 75 

Tarnished  lead 45 

Merenry 20 

Polished  lead 19 

Polished  iron 15 

"fin  plate 12 

Oold,  silver,  copper 12 


It  is  stated  by  Magnus  that  the  greater  or  lesser  density  of 
the  surface  has  no  influence  on  radiation  from  the  surface. 
Platinum  which  has  been  strongly  hammered  possesses  the 
same  emissive  power  as  platinum  carefully  annealed.  But 
the  same  surface  roughened  with  emery-paper  has  its  emis- 
sive power  greatly  increased.  As  far  as  quantities  of  heat 
are  concerned,  it  is  doubtful  whether  anything  fnrtherthan 
such  relative  determinations  can,  in  the  present  state  of 
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knowledge,  be  depended  on,  the  koinftl  or  abiolnte  qium- 
titiea  for  different  temperkturea  being  still  nnoertsin.  Tbe 
radiating  powera  of  different  bodies  or  different  sarfaoes 
represent  also  their  absorptire  powers,  and,  as  has  been 
already  stated,  radiant  heat  does  not  affect  the  eye,  or 
solids  do  not  become  luminous,  until  the  temperature  reaches 
about  950°  F. 

The  radiation  and  absorption  of  gases,  acoording  to  Prof. 
Tyndall,  present  very  peculiar  laws,  and  our  knowledge  of 
the  action  of  gaseous  bodies  on  radiant  heat  is  still  very 
slight.  It  has  been  demonstrated  experimentally  by  Prof. 
Tyndall  that  a  ray  or  beam  of  heat  is  wholly  or  almost 
wholly  transmitted  through  moderate  distances  in  air, 
oxygen,  hydrogen,  and  nitrogen ;  and,  conversely,  no  radi- 
ation takes  place  from  the  heated  particles  of  these  gases. 
The  only  mode,  therefore,  by  whien  heat  can  be  imparted 
to  these  gases,  or  by  which  they  can  impart  heat  to  other 
bodies,  is  by  actual  contact.  Some  other  gases  possess  re- 
markable powers  in  absorbing  or  intercepting  darJb  radiant 
heat.  The  absorption  of  radiant  beat  by  rapor  of  water 
diffused  in  air,  under  circumstances  of  average  humidity, 
was  shown  by  Prof.  Tyndall  to  be  seventy  times  greater 
than  the  absorption  by  dry  air.  As  the  quantity  of  watery 
rapor  was  increased,  the  amount  of  heat  absorbed  was  in- 
creased. 

Condnetion  of  heat  refers  to  the  transmission  of  heat 
from  one  part  of  a  eontinnous  and  homogeneous  body  to 
another  part  of  t|)e  same  body.  When  a  body  is  heated  at 
one  point,  the  heat  is  transmitted  with  greater  or  less 
rapidity  throughout  the  whole  mass,  depending  on  tho 
nature  of  the  body  and  the  differences  of  temperature  of 
the  heated  part  and  other  parts  of  the  body.  If  the  body 
is  terminated  by  two  parallel  surfaoei  which  are  each  kept 
at  a  constant  temperature,  there  will  be  a  flow  of  heat,  so 
to  speak,  at  a  constant  rate  from  the  hotter  snrfaoe  to  the 
other  by  oonduetion.  The  law  of  eonoinettoa  under  tbeso 
oircAmstanoes  is,  that  the  quantity  transmitted  for  a  unit 
of  area  peniendicnlar  to  the  direction  of  transmission,  and 
per  unit  of  time,  is  directly  proportional  to  the  difference 
of  temperatares  of  the  parallel  surfaoes,  and  inversely  pro- 
portional to  the  thickness  or  distance  which  separates  the 
two  surfaces.  If  (i  and  <  represent  the  temperatures  of  the 
two  surfaces,  and  e  the  distance  separating  them,  the  quan- 
tity of  beat  transmitted  will  be  represented  algabraioally 

by  the  formula  Q  =  - — — .    The  coefficient  e  dependa 

on  the  nature  of  the  body.  When  the  quantities  of  beat 
thus  transmitted  for  different  bodies  across  an  interval  1 
unit  of  length  in  thickness,  and  for  I  unit  of  area  and  time, 
are  determined,  these  quantities  of  heat  represent  the  rtla- 
live  oonduotibililies  of  the  substances,  and  the  numbers 
thus  found,  when  referred  to  1  as  a  standard,  may  be  called 
the  conductivitiea  of  the  different  substances. 

The  relative  condnotivities  of  metals,  determined  by  ex- 
periments on  bars  of  a  given  cross-section,  the  transmission 
of  heat  being  determined  by  thermometers  placed  at  differ- 
ent distances  in  holes  drilled  in  the  bars,  have  been  deter- 
mined by  different  investigators.  The  following  table  of 
conductivities,  fh>m  experiments  made  by  MM.  Wiede- 
mann and  Franz,  the  temperatures  along  the  bars  being  de- 
termined by  a  thermo-etectrio  Jirrangement,  is  given  by 
Balfour  Stewart :  * 

Btlatit*  CoAduetivitim. 
Samt  at  muM,  la  air.  la  raaaa. 

Silver 100.  100. 

Copper 73.8  74.8 

Gold 53.2  64.8 

Bras* 23.8  24. 

Tin 14.6  15.4 

Iron ll.»  10.1 

Steel 11.6  lOJ 

Lead 8.5  7.9 

Platinum 8.4  7.4 

Palladium 8.3  7.3 

Bismuth. 1.8 

The  oondueting  power  of  liquids  is  greater  at  high  tem- 
peratures than  at  low  temperatures.  And  when  there  is  no 
convection  of  heat  in  liquids,  by  which  heated  particles  are 
carried  from  one  point  to  another,  the  conducting  power  of 
liquids  is  very  small,  the  oondueting  power  of  water  being, 
according  to  Seprets,  only  about  ygt^th  that  of  copper. 

Conduction  by  Onm. — Hoses  possess  such  a  feeble  power 
of  oonduetion  that  they  have  been  regarded  as  having  no 
oondnoting  power.  Experiments  by  Magnus  and  theoretical 
deductions  by  Clausius,  however,  demonstrate  that  there  is 
a  slight  power  of  conduction  in  perfect  gases.  Clausius 
estimates  the  conduoting  power  of  air  to  be  about  r^th 
that  of  lead. 

The  calorific  intennty  of  combustion,  or  degree  of  temper- 
Atnre  of  the  products  of  combustion,  and  of  the  solid  incan- 


descent combustible,  seems  to  depend  on  the  rapidity  of 
combustion,  rather  than  the  quantity  of  heat  evolved. 
Nearly  all  writers  on  the  subject  have  given  a  method  for 
finding  what  may  be  called  the  theoretical  temperature  of 
combustion,  by  supposing  that  all  the  beat  evolved  is  con- 
tained in  tho  gaseous  products,  and  calculating  the  temper- 
ature by  means  of  the  specific  heats  and  the  weights  of  the 
products  of  combustion  and  the  heat  evolved.  Making  use 
of  formulas  corresponding  to  that  which  has  already  been 
given,  Q  ==  W.  C.  t ;  Q  representing,  in  units  of  heat,  the 
heat  evolved;  W  tho  weight;  C  the  specific  beat  of  the 
gaseous  products  of  combustion ;  and  t  the  number  of  de- 
grees rise  of  temperature.  From  this  formula  we  have 
Q 

t  —   -         .  Such  determinations,  however,  have  bat  little 

OX  " 
practical  value  for  solid  combustibles,  because  the  residual 
incandescent  solid  gives  off  rapidly,  by  radiation,  heat 
which  docs  not  pass  off  with  the  gases. 

The  quantity  of  heat  radiated  from  an  incandescent  eom- 
bustible  depends  not  only  on  the  temperature  of  the  com- 
bustible, but  also  on  the  temperature  of  the  absorbent  and 
the  nature  of  the  surfaces.  On  this  oeconnt  there  does  not 
appear  to  be  sufficient  ground  for  aaeertaining  the  temper- 
atures of  furnaces  or  of  the  escaping  gases  by  this  process. 
It  is  well  known  from  common  observation  that  the  temper- 
ature in  ordinary  furnaces  is  greatly  increased  by  a  more 
rapid  supply  of  air;  so  that  the  quantity  of  heal  evolved 
in  a  given  time,  and  the  temperature,  are  thus  increased. 
Chemical  action  is  promoted  by  high  temperatures,  and  the 
conditions  for  increase  of  temperature,  increase  of  heat 
evolved  in  a  given  time,  and  rapidity  of  chemical  action, 
an  coincident. 

Among  the  most  important  of  the  applications  of  the  dy- 
namic theory  of  heat  in  the  physical  sciences  may  be  men- 
tioned its  applications  to  the  constitution  of  bodies,  to  elec- 
trical phenomena,  to  chemistry,  to  physiology,  to  astronomy, 
and  to  geology.  All  of  these  sciences  have  felt  the  infloenoe 
of  the  science  of  thermodynamics  in  a  remarkable  degree^ 
the  investigations  of  the  present  day  in  regard  to  heat  being 
largely  devoted  to  the  (Hvelopment  of  these  applications. 
In  the  practical  sciences  its  applications  to  the  theory  of 
htat-enginet  is  perhaps  the  most  important ;  and  these  ap- 
plications will  DC  given  in  the  articles  STBix-EiiaiMii  and 
TBERMODTNAHlca,  to  which  the  reader  is  referred. 

W.  P.  Trowbridob. 

Heath,  or  Heath'er  [6er.  Heide],  email  shrubs  of 
the  order  Brieaoete,  found  mostly  in  the  Old  World.  The 
common  ling  or  heather  of  Europe  {Galltma  vwlgan't) 
grows  also  very  sparingly  in  parts  of  New  England  and 
in  Newfoundland.  It  is  the  only  true  heath  known 
in  America.  In  Bnrope  it  coven  great  tracts  of  waste 
land.  It!  spikes  of  rosy  flowers  are  well  known.  It  af- 
fords valuable  bee-pasture.  Its  tops  are  used  for  oven- 
fuel,  brooms,  thatch,  etc.,  and  locally  are  brewed  with  ale 
and  used  for  tanning  leather.  It  is  the  only  speeies  of  the 
genus.  Most  of  the  heaths  are  of  the  great  genus  Eri<M, 
nearly  500  speeies  of  which  are  known.  A  few  of  these 
are  small  trees.  Most  of  the  heaths  are  South  Afrioan ; 
none  except  Calluna  are  American  ;  none  are  South  Amer- 
ican or  Australian.  Of  the  genus  Eriea,  seven  species  are 
British,  but  only  two  are  very  common,  JS.  letralir  and 
etnereo,  the  beautiful  flowers  of  which  are  known  to  litera- 
ture as  heather-bells.  A  very  large  proportion  of  the  heaths 
are  richly  beautiful  when  in  flower.  They  are  not  much 
cultivated  in  the  V.  S.,  for  the  rearing  of  them  in  our  cli- 
mate is  peculiarly  difltcult  They  are  belt  raised  in  special 
■tmctnrea  called  heath-houses. 

Heath,  tp.  and  post-v.  of  Franklin  co.,  Mass.  It  has 
3  churches  and  some  manufactures  of  lumber.     Pop.  613. 

Heath,  tp.  of  Allegan  co.,  Hich.    Pop.  1000. 

Heath,  tp.  of  Jefferson  oo..  Pa.    Pop.  247. 

Heath  (Asa),  b.  at  Hillsdale^  N.  T.,  July  31, 1776;  en- 
tered the  Methodist  Episcopal  ministry  in  1787 ;  went  to 
Maine  in  17M,  and  until  1842  was  one  of  the  most  active 
and  influential  ministers  of  bis  denomination  in  that  State. 
D.  Sept.  1,  1860. 

Heath  (BEHJAimf),  recorder  of  Exeter,  England,  was 
author  of  an  Evtay  totoanh  a  Demonttrative  Proof  nf  the 
Divine  Exittence  (1740),  Nolle  tire  Leclionet  ad  tragicontm 
OrKcorum  oiue  euperntnt  dramata  (1792),  a  Revieal  of 
Shaktpeare »  7'ex((1765),andotherleamedworks.    D.1766. 

Heath  (Chables),  b.  in  1784;  d.  Nov.  18, 1848.  He 
is  chiefly  distinguished  as  an  engraver  ofplates  for  illos- 
trated  works.  The  Skakepeare  Gallery,  Waoerley  OalUry, 
and  Book  of  Beauty  were  celebrated  in  their  day.  The 
modem  engravers  Doo  and  Watt  were  pupils  of  Heath. 

Heath  (WauAM),  b.  at  Roxbnry,  Mass.,  Mar.  2, 1737  ; 
became  oaptain  of  the  Suffolk  regiment ;  commandant  of 
the  Ancient  and  Honorable  Artillery  of  Boston  1770 ;  after- 
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irards  a  proTiDoial  eolooel ;  waa  often  in  the  legislatnre ; 
was  in  the  Provincial  Congress  1774-75 ;  a  brigadier,  and 
then  major-general,  177S ;  brigadier-general  of  the  Conti- 
nental foroGB  1775;  major-general  1776;  was  an  exceed- 
ingly asefbl  officer  throngbout  the  Rarolationary  war; 
State  senator  1791-12  ;  became  jndge  of  probate  for  Nor- 
folk 00.,  Mass.,  1793;  waa  elected  lientenant-goTemor  in 
1806,  but  dolined  to  serve.     D.  at  Bozburj  Jan.  24, 1814. 

Heath'cote  (Ralph),  D.D.,  b.  in  Leicestershira,  Eng- 
land, 1721;  was  educated  at  Jesus  College,  Cambridge ;  be- 
came vicar  of  Barkb;  1743 ;  assistant  preacher  of  Lincoln's 
Inn  1753;  vicar  of  Sileby  1765  ;  rector  of  Sawtry -all-Saints 
1766;  a  prebendary  of  Southwell  1768;  vicar-general  of 
Southwell  ohnrch  1783.  D.  May  28, 1795.  AuthorofJ^it- 
toria  (utronomim  (1746-47),  Tke  Vte  of  Rtaxm  i*  Matttn 
of  Religion  (1785),  Di'tconrn  on  lh»  Being  of  Ood  (1763,  a 
portion  of  his  24  Boyle  sermons),  besides  a  nnmberof  other 
works.  Ke  also  assisted  in  the  preparation  of  the  General 
Biographical  Dictionary. 

Heath's  Creek,  tp.  of  Pettis  co.,  Ho.    Pop.  2523. 

Heath'Tille,  poat-v.,  county-seat  of  Northamberland 
CO.,  Va.,  92  miles  N.  B.  of  Biohmond.     Pop.  of  tp.  1996. 

Heav'eUa  Among  its  names,  the  Ang.-Sax.  word  heaven 
is  that  which  is  "  heaved  "  up  ;  Calum  means  that  which  is 
"  hollowed  ;"  Olympue,  the  Qreek  abode  of  the  gods,  wai  a 
high  mountain  on  the  Macedonian  frontier  of  Th«8saly ; 
Btgeiam  is  of  unknown  derivation  [Egyptian  elitont  (?) ; 
Gr.  luo,  to  "loose"  (?);  eleuei;  the  " coming"  (?)];  the 
Babylonian  name  Alhordeh  (el  burdj)  was  the  "mountain 
of  meeting"  in  the  North  (Isa.  ziv.  13).  The  Hindoo 
heaven  for  the  ordinary  righteous  was  on  Mem,  a  moun- 
tain rising  from  the  centre  of  the  earth,  2,000,000  of  miles 
high ;  that  for  those  who  had  reached  Brahmaship  was 
Nineana,  or  virtually  "  nothingness."  The  Hebrew  words 
for  heaven  mean  "  height,"  "  high  places,"  the  "  rolling  " 
(iky),  "cloudy  expanse,"  that  which  is  "stretched  or 
beaten  out."  The  eommon  New  Testament  word  means 
"elevated." 

The  highest  conception  of  heaven  among  the  heathen  is 
that  of  the  Qreeks — e.  g.  Plato,  who  describes  it  {Phxdo) 
as  it  "  may  be,"  the  home  of  the  just  who  have  led  holy 
lives  and  purified  themselves  with  philosophy.  It  is  above 
the  air,  where  all  colors,  trees.  Sowers,  fruits,  stones,  min- 
erals, animals,  seasons,  senses,  etc.  are  immeasurably  bet- 
ter than  on  earth.  Poets — •.  g.  Virgil — desoribe  it  as  the 
shadowy  isles  of  the  blest,  Elysian  Fields  in  the  Atlantic,  or 
in  the  sky  or  the  nnder-world,  where  heroes  were  gathered. 
The  Hindoo  Yedaa  describe  it  as  a  continuation  of  this  life, 
though  under  better  conditions  and  overruled  by  the  divine 
Tama,  the  progenitor  of  man.  After  the  Vedas  came  the 
doctrines  of  the  transmigration  of  souls  and  Mirwana.  The 
Persian  book.  Atieeta  taught  of  a  paradise  (Persian,  "pleas- 
ure-groond")  for  the  true  and  pure  beyond  the  eastern 
mounlaini.  The  heaven  of  the  Egyptians  was  in  the  ooarse 
of  the  sun ;  of  the  Druses,  is  in  China ;  of  the  Druids,  was 
in  the  sky,  reached  after  transmigrations;  of  the  Scandina- 
vians, was  Walhalla,  th«  gathering-place  of  heroes,  where 
they  eontlnaed  the  earthly  life  and  delights  of  feasting  and 
flghting.  The  North  American  Indians  look  forward  to  a 
happy  hunting-ground  in  the  West.  The  Mohammedan 
paradise  is  mainly  depicted  with  sensuous  imagery  of 
earthly  delights.  The  Hebrew  description  is  of  a  irma- 
ment  between  the  npper  and  lower  witters,  through  which 
lain,  dew,  etc.  are  poured,  transparent  like  sapphire,  hung 
with  stars  as  lamps,  and  resting  on  the  mountains.  Above 
it  is  the  throne  of  Qod.  Some  of  the  later  Jews  hold  to  two 
heavens,  some  to  three,  the  atrial,  sidereal,  and  divine  (ae 
appears  in  the  New  Testament),  and  some  to  seven.  Amos 
speaks  of  the  "  stories  of  heaven."  The  seven  were — (1 )  Ve- 
lum, (2)  Expansum,  (3)  Nubes,  (4)  Habitaoulum,  (5)  Habi- 
tatio,  (6)  Sedes  flia,  (7)  Araboth,  or  treasury. 

The  New  Testament  speaks  of  heaven  as  a  ooantry,  a 
city,  a  house,  a  kingdom,  an  assembly,  etc.,  but  emphasises 
its  spiritual  and  moral  attractions.  It  is  a  place  of  rest, 
glory,  holiness,  of  the  manifestation  of  Ood  and  increase 
of  all  good.  Mention  is  made  rather  of  what  it  is  than 
where.  The  inhabitants  are  Qod,  Pother,  Son,  and  Spirit, 
angels,  spirits  of  the  just,  martyrs,  and  all  the  redeemed. 
Among  pagans  the  occupations  of  heaven  were  generally 
of  the  same  character  as  the  pleasures  of  life — feasting,  fight- 
ing, the  chose,  social  and  intellectual  pleasures,  and  rest. 
The  Bible  represents  it  as  a  place  of  delightful  activity  in 
learning,  worship,  ruling,  honoring  Ood,  in  spiritual  inter- 
course, and  enjoyment  of  divine  favors. 

Proof  of  the  doctrine  of  the  heavenly  recognition  rests 
on  the  almost  universal  consent  of  all  ages  and  races ;  the 
Old  Testament  phrase  being  "  gathered  to  one's  fathers  or 
people;"  the  expectation  expressed  by  Jacob  (Gen.  xxxvii. 
35),  by  David  (2  Sam.  xii.  23) ;  the  recognition  of  the  king 
of  Babylon  (Isa.  xlv.  9);  the  story  of  the  rieh  man  and 


Idwams ;  accounts  of  the  future  gatherings  with  the  patri- 
areba  (Matt  viil.  11);  the  rebukes  at  the  judgment  given 
by  the  "  men  of  Nineveh,"  the  "  queen  of  the  South,"  etc. ; 
the  history  of  the  transfiguration ;  the  recognition  of  Christ's 

Jlorified  body  by  the  disciples,  and  by  Stephen,  Paul,  and 
ohn ;  the  social  character  of  tfao  delights  of  heaven ;  our 
continued  personality  and  consciousness;  and  the  deaerip- 
tiona  of  Chriat'a  second  coming.  Isaac  Rilet. 

Heavf  Spar,  a  popular  name  for  the  natural  sulphate 
of  baryta  or  barytes,  nas  reference  to  the  high  speoifie 
gravity  of  that  mineral.     (See  Baryta.) 

Hebliel  (Fribobich),  b.  at  Wcsselburen,  in  Hvlstein, 
Mar.  18,  1S13.  He  was  a  peasant-boy,  and  twenty-two 
years  old  before  he  acquired  any  systematic  education.  He 
studied  for  several  yeara  at  the  University  of  Munich,  and 
in  1341  he  suooeeded  in  attracting  considerable  attention 
by  his  tragedy  of  Judith.  The  king  of  Denmark  gave  him  a 
stipend,  and  after  travelling  through  Franco  and  Italy  he 
settled  at  Vienna,  where  he  married  the  actress  Christine 
Engtuuis,  and  resided  there  till  bis  death,  Dec.  13,  1S63. 
As  a  dramatist  he  belongs  to  the  school  of  Schiller.  It  is 
the  idea,  not  the  picture,  which  in  a  subject  inspires  him. 
His  characters  strike  by  the  logio  of  their  development,  but 
they  excite  no  sympathy.  He  never  reached  Schiller's 
spiritual  freedom  and  artistic  harmony.  There  is  exagger- 
ation and  coldness  even  in  his  best  productions.  The  moat 
remarkable  of  his  dramas  are  Marie  Magdatena  (1844), 
Herodee  und  Mariamne  (1850),  Agiiet  Bernauer  (1855), 
and  Die  yibeUngen  (1862).  Ilia  lyrical  poems  (2  vols., 
1842  and  1848)  are  not  interesting. 

He'be  fltfii],  in  tho  Greek  mythology,  the  goddess  of 
youth  and  the  cupbearer  and  attendant  of  the  Olympian 
gods.  She  was  the  daughter  of  Zeus  and  Uora,  and  the 
wife  of  Horaoles. 

He'bel  (JoHANN  Petir),  "the  German  Bums,"  b.  at 
BUe  May  II,  1760 ;  was  educated  at  Liirrach,  Carlsruhe, 
and  at  Erlangpn ;  l>ecame  subdeocon  and  professor  of  an- 
cient languages  in  the  Carlsruhe  gymnoaiam,  and  in  1798 
professor  of  theology  and  Hebrew;  church  oonocillor  1805; 
director  of  the  Lyceum  1808;  in  1819  prelate  of  the  Evan- 
gelioal  Church ;  was  for  same  yeara  editor  of  Der  Jihein- 
Idndieche  J/aue/reund ;  aiffnor  of  Bihliechen  Geeckichten 
{ 1824),  but  is  ehiefly  remembered  for  his  Allemnnnieche  Qe- 
dickte  (1803),  poems  written  in  tho  Black  Forest  dialect, 
chiefly  on  rustic  themes,  yet  displaying  refined  and  deli- 
cate sensibilities.  They  have  been  very  popular  in  Ger- 
many. Hebel  was  a  man  of  gentle  nature,  and  hod  a  note- 
worljiy  passion  for  buying  lottery-tickets.  D.  at  Schwets- 
inganSept.22, 1826. 

He'ber  (Reqinald),  D.  D.,  b.  of  wealthy  parents  at 
Malpos,  Cheshire,  England,  Apr.  21,  1783,  and  was  a  half- 
brotner  of  Richard  Heber ;  waa  educated  at  Brasenose  Col- 
lege, Oxford,  and  wrote  (1803)  the  prise  poem,  Falettinef 
beoame  a  follow  of  All  Souls ;  and  in  1807  rectorof  Hodnet. 
In  1812  published  a  volume  of  hymns ;  was  Bampton  lec- 
turer 1815  ;  aprebendary  of  St.  Asaph  1817  ;  beoame  (1822) 
preacher  of  Lincoln's  Inn ;  and  in  1823  waa  consecrated 
bishop  of  Calcutta,  and  labored  in  India  with  seal  and  wis- 
dom until  Apr.  3,  1826,  when  he  waa  found  dead  in  his 
bath  at  Trichinopoli.  His  works,  l>esides  those  mentioned 
above,  are  Narmtive  of  a  Jonmeif  in  Northern  India  (1828), 
a  Life,  etc.  of  Jeremy  Taylor  (1822),  and  some  volumes  of 
poetry.  Heber  was  a  man  of  saintly  character,  polished 
and  dignified  manners,  and  kindly  and  humble  spirit.  He 
belonged  to  the  High  Church  and  Tory  parties,  was  Ar- 
minian  in  his  theology,  and  possessed  the  profoundest  oon- 
viotions  of  the  adaptation  of  Christianity  to  human  needs. 
His  hymn  "From  Greenland's  ley  mountains"  (1819)  is  the 
most  popular  missionary  hymn  in  the  English  language. 

Heber  (^r  Riorard),  b.  in  London  in  1773 ;  was  edu- 
cated at  Brusenose,  Oxford,  and  when  nineteen  published 
the  text  of  Silius  Italicus  (1792) ;  bis  edition  of  the  aongs 
of  Claudian  was  printed  privately  in  1793;  he  was  M.  P. 
for  Oxford  University  1821-26;  is  chiefly  known  as  tho 
most  indefatigable  of  book-collectors.  He  possessed,  ac- 
cording to  Allibone,  no  leas  than  146,827  volumes,  besides 
bound  and  unbound  pamphlets,  which  coat  him  some 
£180,000.     D.  in  London  Oct.  4,  1833. 

Heber  City,  poat-v.,  county-aeat  of  Wasatch  co.,  Ut., 
about  45  miles  B.  £.  of  Salt  Lake  City.     Pop.  658. 

Hubert  (Jacques  Rcn£),  nicknamed  the  "Pin  Du- 
oh£ne,"  from  the  ultra-radical  paper  published  by  him 
during  the  French  Revolution,  which  paper  was  imitated 
in  Paris  under  the  late  Commune;  was  b.  at  Alen;on  in 
1755,  and  guillotined  Mar.  24,  1794,  in  Paris.  Previous  to 
the  Revolution,  as  he  was  uneducated,  he  led  a  miserable 
life  as  lackey  and  ticket-seller  at  the  doors  of  the  theatres. 
Immediately  after  tbe  capture  of  the  Bastile  in  1789  he 
started  his  journal,  Le  Pire  Duehtne,  the  real  patriotiim. 
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bat  also  the  extreme  opinions,  of  vhieh  soon  msde  Hubert 
extenairely  known,  and  carried  him  to  be  attorney-genera] 
of  the  then  Paris  Commnne,  and  afterwards  a  member  of 
the  National  Convention.  Hubert  wielded  a  tremendous  in- 
fluenoe,  bat  Robespierre  nnderstood  that  the  exaggerations 
of  the  Hibertist  or  nitra-radieal  party  ibnnded  by  Hibert 
disoreditod  the  cause  of  the  ReTolution,  and  the  oommittee 
of  pablie  safety  sent  to  the  goillotine  the  "  Pire  Dnehtne  " 
and  his  partisans.  F£lix  Aucaioxe. 

Hubert  (Paui,  0.), b.  in  Lonisiana  in  1811);  graduated  at 
the  IT.  S.  Military  Academy  in  1S40,  and  entered  the  army 
as  second  lieutenant  of  engineers;  engaged  as  professor  of 
engineering  at  the  Military  Academy,  and  in  constructing 
defences  in  Louisiana  till  184S,  when  ho  resigned  and  was 
appointed  chief  engineer  of  the  State  of  Louisiana.  On 
the  outbreak  of  the  war  with  Mexico  he  was  reappointed 
in  the  army,  lieutenant-colonel  14th  Infantry,  being  en- 

Sged  in  the  battles  of  Contreras,  Chnrubusco,  Molioo  del 
ly,  Chapnltapeo,  and  at  the  final  assault  and  capture  of 
the  city  of  Mezioo,  and  was  breretted  oolonel  for  gallant 
conduct.  Returned  to  private  life  at  the  close  of  the  war, 
and  engaged  as  plantar  in  Louisiana  until  18S3,  when  he 
was  chosen  goremor  of  the  State.  Daring  the  civil  war  he 
served  as  a  brigadier-general  in  the  Confedermta  army. 

Hebrew  Iiamgiiage.  The  Hebrew  belongs  to  the 
Semitic  family  of  languages,  and  shares  their  general  pe- 
culiarities. (See  SmiTic.)  It  is  the  medium  of  the  Old 
Testament  revelation,  and,  next  to  the  Qreek,  in  which 
the  New  Testament  was  written,  the  most  important  for 
the  biblical  student.  The  name  is  nsually  derived  from 
^?J?  (£ier  or  Heber),  the  ancestor  of  Abraham  (Gen.  xir. 
13).  In  the  Old  Testament  it  is  called  "  the  language  of 
Canaan"  (Isa.  xiz.  18),  and,  with  referenee  to  the  dialect 
of  the  kingdom  of  Judah,  "the  Jews'  language"  (Isa. 
zxxv!.  II,  13;  2  Kings  xviii.  26,  28).  In  the  New  Testa- 
ment it  is  designated  yAw^ffa  ruv  'Efifioittr  and  'EPpaiari  (John 
T.  2;  xiz.  13,  IT).  The  latter  term,  howevsb  embraces  the 
Aramaic  then  ourrent.  (See  Josepbur,  Anhq.  Jud.,  1.  1,  2, 
yAAm  TMr  'K^paiov.)  It  was  the  language  of  the  Jewish 
people  during  the  time  of  their  national  independenoe, 
and,  with  some  modifieation,^own  to  the  deitriiction  of 
Jerusalem  (a.  d.  70).  It  has^ntinned  to  be  tbair  sacred 
langnage,  and  is  used  in  the  synagogue  to  this  day.  Prior 
to  the  immigration  of  Abraham,  who  Originally  spoke  Ara- 
maic (eomp.  Gen.  zxxi.  47),  it  was  probably  the  language  of 
the  Canaanitas,  the  Phcenteians,  and  the  Panic  raoe.  The 
Phoenician  and  the  Pnnio,  whose  ebaraoter  is  determined 
by  the  remains  found  in  the  lapidary  and  nnmlsmatic  in- 
scriptions, numbering  more  than  100,  agree  closely  with  the 
Hebrew,  Jacob  and  his  family  carried  it  with  them  to 
Bgypt,  and  their  desoeDdaats  preserved  it  as  the  medium 
of  communication  among  tbenmelves  (as  the  colonies  of 
Greeks  maintained  their  mother-tongue  in  foreign  lands), 
and  after  a  sojourn  of  400  years  oarried  it  back  again  to  its 
original  home  in  Canaan.  It  was  the  universal  belief  among 
the  rabbins,  the  Christian  fathers,  and  the  older  theologians 
that  the  Hebrew  was  the  language  of  Adam  and  Eve,  and 
that  it  prevailed  among  all  mankind  till  the  dispersion  of 
Babel ;  many  of  them  even  held  that  it  was  the  medium  of 
oommanication  between  God  and  the  angels.  They  called 
it  lingua  Deif  lingua  angtlormnf  lingua  propkelarum.  The 
elder  Buxtorf  advised  all  Christians  to  learn  Hebrew,  that 
they  might  carry  on  their  devotional  services  in  it. 

Owing  to  the  greater  stability  of  the  Bastem  nations 
and  the  Semitio  languages  as  eompared  with  the  Indo- 
European  or  Aryan,  the  Arm  eharaeter  of  the  Mosaic  insti- 
tutions, its  confinement  to  saored  literatore,  the  isolation 
of  Palestine,  and  the  exolnsive  spirit  of  the  Jews,  the  He- 
brew remained  substantially  unmodified,  either  by  accre- 
tions from  other  languages  or  by  growth  and  development 
within  itself,  during  the  period  of  its  literary  activity.  Its 
literature  may  be  properly  divided  into  three  periods :  (1) 
the  Mosaic,  (2)  the  Davidic  or  Solomonic,  (3)  the  post- 
Babylonian.  Gesenius  and  other  writers  who  deny  the 
Mosaic  origin  of  the  Pentateuch  assume  only  the  two  latter 
periods,  but  the  Mosaic  writings  (as  Hengstenberg,  HSver- 
niok,  and  others  have  well  shown)  have  some  marked  lin- 
gnistic  peonliaritios.  They  contain  arohaic  and  poetic 
words  and  forms  either  peculiar  to  themselves  or  seldom 
found  elsewhere.  (For  examples  see  Keil'b  Introduction  to 
tktO.  T.,  Eng.  trans,,  vol.  i.  p.  4S  wq^  Many  Egyptian  words 
are  peculiar  to  the  Pentateuch.  (See  Ckson  Cook's  second 
excursus  to  his  Commentary  on  JSxoduaf  in  the  Sptaktr't 
Commentary,  vol.  i.  p.  476  t»q.)  The  seoond  or  golden  age 
extends  from  Samuel  to  Hexekiah  (a.  c.  1100-700),  and  at- 
tained its  most  glorious  height  during  the  reigns  of  David 
and  Solomon.  Here  belong  the  older  prophetic  and  poetic 
writings  and  all  the  Davidic  Psalms.  This  period  includes 
the  lives  and  writings  of  David,  Solomon,  Isaiah.  Mioah, 
Naham,  Habakkak,  Obadiah,  Jonah,  Amos,  and  Hosea. 


The  third  period  inelndes  the  interval  between  the  Baby- 
lonian exile  and  the  times  of  the  Maccabees  (abont  600- 
160  B.  c.).  Its  marked  feature  is  the  approximation  of  tba 
Hebrew  to  the  kindred  Aramaic  and  Cnaldee.  It  may  be 
seen  to  a  greater  or  leas  extent  in  Eira,  Nehemiah,  Chroni- 
cles, Esther,  Haggai,  Zaohariah,  Malachi,  Janmiah,  Exe- 
kiel,  Daniel,  and  the  later  Psalms, 

Gradoally  the  Aramaic  (Cbaldee)  superseded  the  Hebrew 
as  the  spoken  langnage  of  the  people.  It  was  the  mother- 
tongue  of  Christ  and  the  apostles.  When  the  New  Tes- 
tament speaks  of  Hebrew  as  the  then  current  language  in 
Palestine,  we  must  understand  it  to  mean  the  Aramaic 
dialect.     The  evidence  for  this  assertion  is  derived  from 

such  words  as  hifthaii,  pafifii,  n^avimt,  iLOfumvit,  roAyodv, 
fi^  'Iwi,  raid-^a.  KOVfxl,  i^add,  Kif^t,  'AKtkSatLa,  and  others, 
which  are  Aramaic,  Jasephus  also  not  infrequently  uses 
Bebrta  in  the  sense  of  Aramaic  (Antiq.,  iii.  1,  1 ;  iii.  7,  2; 
iii.  10,  6).  Christ  is  reported  by  Mark  to  have  spoken 
Aramaic  on  three  occasions :  when  he  raised  the  daughter 

of  Jairos  (Mark  v.  41,  raAiM  mifu,  'ip^p  1^''^\^,pu*lla  turge, 
"  Damsel,  arise,"  ef,  BosTOor,  £ex.  Taltn^  p,  87$) ;  when 
he  opened  the  ears  of  the  deaf  man  (Hark  vii,  84,  i^aM, 
imper.  Ethpael,  iuiyoix&rin,  "  Bo  thou  opened  ") ;  and  upon 
the  cross,  when  he  exclaimed  UmS  (the  Syriao  form  for  ;iAi, 

^'7(t,  given  by  Matt  (xxvii,  46),  iXmt,  Aa«<a  vmfiax*"'  (Mark 
zv.  36).  It  is  characteristic  that  Mark,  in  keeping  with 
the  dramatic  vivacity  of  his  narrative,  should  introdoea 
these  instances  of  the  original  words  used  by  onr  Lord. 
When  Christ  appeared  to  Paul  on  the  way  to  Damasont  he 
addressed  him  in  Hebrew  (Acts  xxvi.  14),  and  Paul  ad- 
dressed the  excited  crowd  at  Jerusalem  in  Hebrew  when  he 
wished  to  appease  their  wrath  and  awake  their  sympathy 
(Acts  xxi.  40 ;  zxii,  2), 

After  the  dispersion  the  Jews  used  for  ordinary  eonvar- 
sation  the  language  of  the  countries  in  which  they  resided. 
This  was  especially  the  ease  with  the  Greek,  The  Jews 
who  spoke  this  language  were  known  by  the  appellation 
of  HelUnitlt,  This  term  distinguished  them  from  the  Me- 
broM,  who  lived  in  Palestine,  and  used,  as  a  general  rule, 
the  Aramaic, 

The  history  of  the  critical  study  of  the  Hebrew  begins 
with  the  Jewish  grammarians  and  sortbes,  the  Talmndists 
and  Masoretea,  who  carefully  eoUeeted  all  that  pertains  to 
the  text  of  the  Hebrew  Scriptures.  The  Christian  fiathers, 
with  the  azoeption  of  Origen,  Epiphanias,  and  espeeially 
Jerome  (who  learned  the  langnage  from  a  Jewish  rabbi  and 
utilised  it  for  his  translation  of  uie  Vulgate),  were  ignoraat 
of  the  Hebrew  language,  and  derived  their  knowledge  of 
the  Old  Testament  from  the  Greek  Septnagint  and  the  Latin 
Vulgate.  During  the  Middle  Ages  the  Hebrew  was  almost 
exclusively  oultivated  by  learned  Jews,  espeeially  in  Spain 
during  the  Mooris|i  rule,  snoh  as  Eben  Esra  (f  1178),  David 
Eimohi,  Moses  Haimonides  (|1204).  Even  the  greatest 
sobolastio  divines  knew  nothing  of  Hebrew.  After  the  n- 
vival  of  letters  some  Christians  began  to  learn  it  from 
Jewish  rabbis.  Renchlin  (f  1522),  the  uncle  of  Melaneh- 
thon,  is  the  father  of  modem  Hebrew  learning  in  tha 
Christian  Church,  He  wrote  a  Hebrew  grammar  ( 1&0I>), 
coined  most  of  the  technical  terms  which  have  since  been 
in  use  in  Hebrew  grammars  (rtatut  abtolutut,  o^txan, 
vrba  quittcmtia,  etc,),  and  introduced  the  pronunciatioD 
that  prevails  in  Germany,  The  Reformers  cultivated  and 
highly  leeommended  the  study  of  Hebrew,  and  the  Prot- 
estant translations  of  the  Bible  were  made  directly  from 
the  original  languages,  and  not  from  the  Vulgate.  Daring 
the  seventeenth  century  Buxtorf,  father  and  son,  of  Btle» 
Louis  Gappel  of  Saumur,  and  Salomon  Glaasius  of  Jena 
were  the  most  prominent  Hebrew  and  Talmudio  scholars. 
In  the  present  century,  Wilbelm  Gesenius,  professor  in  Halle 
(1786-1842),  and  Heinrich  Ewald,  professor  in  GHttingen 
(b.  1803),  created  a  new  epoch  in  the  study  of  Hebrew, 
Ritdiger,  Hupfeld,  Hitxig,  FUrst,  Delittsch,  and  others  are 
prominent  in  this  department  of  learning.  In  our  own 
country,  Moses  Stuart  of  Andover  (d,  1852),  Edward  Rob- 
inson of  Union  Seminary,  N,  Y.  (d.  1863),  James  Addison 
Alexander  of  Princeton  (d.  1859),  Bush,  and  Conant  de- 
serve special  mention  as  Hebrew  scholars. 

Literature. — Hebrew  grammars  by  GzsEiniis  (20th  ed. 
by  RSdiger,  1866 ;  transl.  by  Conant,  Stuart,  Davies), 
Ewald  (7th  ed.  1863),  BOttchsr  (1868),  SarrcR  (4th  ed. 
1864),  NoBDREiMER  (Ncw  York,  1842),  and  W.  H.  Grbu 
(New  York,  1861).  Hebrew  dictionaries  by  Buxtorf 
(1639),  SiMoins  (new  ed.  by  Winer,  1828),  Oisexids  (the 
mannal  edition,  trans,  by  RoBiiisox,  and  also  by  Treqellbs; 
the  Thetaunu  in  Latin,  finished  by  RdDiOBR,  Leipsie, 
1829-68,  in  3  vols.),  and  FUrst  (1863,  2  vols.,  trans,  by 
Sav.  DAnmox,  4th  ed.  1871).  Hebrew  eonoordaooes  by 
FURST  (1840,  pp.  1428,  fol.);  The  Englithman'e  Hebrew 
and  Ghaldee  Coneordanee  of  the  Old  Teetameut  (3d  ed., 
London,  1868,  2  vols.).     The  latter  gives  the  passages 
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trom  the  antboriied  English  Tenion,  but  in  the  order  of 
the  Hebrew  wordi.  Also  W.  Wilsox,  An  Englitk,  Hebrm, 
and  ChaUit*  Lexieim  and  Concordancef  3d  od.,  LoDdon, 
1866.  Fhiup  Scbaff. 

Hebrew  Ijiteratnre.  See  Jswish  Litbbatcbb,  by 
Pkop.  Fklix  Aolbr. 

Hebrews.    Sea  Jews,  hj  Prof.  Felix  Adleii. 

He'brewSi  Epistle  to  the«  an  anonymous  Epistle  of 
the  New  Testament,  written  by  SU  Paul,  or,  what  is  more 
probable,  by  one  of  his  disciples  and  companions  nnder  his 
inspiration  (Luke,  or  Barnabas,  or  Apollos),  is  addressed 
to  tne  Christians  of  Hebrew  descent  in  the  East.  Its  object 
is  to  show  the  infinite  superiority  of  Christ  over  Moses,  and 
of  Christianity  over  Judaism,  and  to  warn  its  readers 
against  apostasy.  The  writer  makes  the  Old  Testament 
itself  prove  the  New,  to  which  it  pointed  as  its  fulfilment. 
He  sets  forth  especially  the  eternal  priesthood  and  saeriflee 
of  Christ,  of  which  the  Lcritical  worship  was  a  signifleant 
symbol  and  type.  The  ninth  chapter  furnishes  the  key  to 
the  understanding  of  the  tabernacle  and  the  temple.  The 
dootrinal  expositions  are  interwoven  with  solemn  warnings 
smd  rich  consolations  in  view  of  the  heavy  persecutions  to 
which  the  readers  were  exposed  from  the  unconverted  Jews. 
The  eleventh  chapter  contains  a  most  eloquent  sketch  of 
the  ancient  heroes  of  faith  for  the  encouragement  of  timid 
believers,  and  forms  a  parallel  to  the  seraphic  description 
of  love  in  the  tbirteentn  chapter  of  First  Corinthians.  The 
Epistle  belongs  to  the  Pauline  type  of  dostrine,  and  medi- 
ates between  it  and  the  Christolngy  of  St.  John.  It  was 
written  before  the  destruction  of  Jerusalem,  when  the  tem- 
ple worship  was  still  in  existence,  probably  in  Italy  during 
the  first  imprisonment  of  Paul  in  Kome,  A.  d.  63  or  64. 
See  commentaries  on  the  Sebmm  by  Bleek  (in  3  vols.), 
Tholuok,  Delitisoh,  De  Wette,  Ebrard,  Turner,  Stuart,  Al- 
ford,  Liinemonn  (in  Meyer's  Com.),  Moll  (in  Lange's  Com., 
Am.  ed.,  with  valuable  additions  by  Eendrick),  William 
Lindsay ;  also  the  able  work  of  Riehm  on  the  Lehrbegriff 
dtt  BebrSerbrie/i  (1859,  2  vols.),  and  the  relevant  sections 
in  critical  introduotioos  to  the  N,  T.        Pbilip  Scbaff. 

Heb'rides,  or  Western  Islands,  is  the  common 
name  given  to  the  large  group  of  island])  which  stretches 
along  the  western  coast  of  Scotland,  numbering  about  490, 
of  which,  however,  only  120  are  inhabited.  They  are  di- 
vided into  the  Outer  Hebrides,  among  which  the  most  re- 
markable are  St.  Kilda,  Lewis,  Harris,  North  and  South 
Uist,  Benbecala,  and  Barra;  and  the  Inner  Hebrides,  the 
nrinoipal  of  which  are  Skye,  Eigg,  Mull,  lona,  Stafia,  Ulva, 
Lismore,  and  Kerrers.  Their  area  it  estimated  at  3000 
•ouare  miles.  Pop.  100,000.  Most  of  these  islands,  of 
whieh  the  remarkable  one*  will  be  deeeribed  in  separate 
artielei,  are  rooky  and  unproductive,  bat  their  mild  and 
atoist  climate,  due  to  the  presence  of  the  Qulf  Stream,  pro- 
dnoes  excellent  paatures,  and  cattle  and  sheep  are  reared  in 
great  numbers.  In  the  ninth  oentury  these  islands  were 
colonised  by  emigrants  from  Norway,  who  largely  replaced 
the  original  Celtic  population,  bat  the  Oaelio  language  oven 
now  is  in  general  use.  The  islands  in  the  following  oen- 
toriee  were  alternately  under  Norwegian  and  Scotch  au- 
thority, or  nnder  "  Lords  of  the  Isles,"  who  were  often  vir- 
tually independent,  until  in  1540  they  were  finally  annexed 
to  the  Sooteh  crown  by  James  V. 

He'bron  [Heb.  Heiroii],  a  place  in  Palestine,  about  20 
(171  geographleal)  miles  a  little  W.  of  S.  from  Jemsalem, 
one  of  the  oldest  existing  cities  in  the  world.  Its  original 
name  (Oen.  xiii.  18),  displaced  for  a  time  by  Kirjath-arba, 
"city  of  Arba"  (Josh.  xxi.  11),  was  restored  by  Caleb. 
The  Arabs  now  call  it  SI  Xkalil,  "the  friend"  (>.  c.  of 
God,  meaning  Abraham,  whose  home  it  was  for  many 
years).  It  wa*  one  of  the  cities  of  refuge.  David  reigned 
there  seven  and  a  half  years  before  getting  possession  of 
the  whole  kingdom  of  Israel.  The  Maooabees  reeovered 
it  from  the  Edomitea,  who  had  taken  it  after  the  Captivity, 
It  was  burned  by  an  officer  of  Vespasian  just  beroro  the 
destmeUon  of  Jerusalem.  It  was  taken  by  the  Arabs  in 
037,  by  the  Crusaders  about  1100;  beoama  the  teat  of  a 
Latin  bishopric  in  1167;  and  ever  tinoe  1187  has  been  in 
thf  hands  of  its  present  masters,  the  Mohammedans.  It 
is  situated  in  a  valley,  generally  supposed  to  bo  the  "  Esh- 
eol"  of  the  Moiaic  period,  aboat  3000  (Schubert  says 
2664,  Rnssegger  2842,  Tristram  3020)  feet  above  the  level 
of  the  sea.  This  valley  is  exceedingly  fertile,  abounding 
in  grapes,  olives,  figs,  pomegranates,  and  the  like.  The 
great  mosque  of  Hebron,  on  rising  ground,  is  over  the  cave 
of  Machpelah,  in  which  Abraham,  Isaac,  and  Jacob,  with 
their  wives,  are  buried.  The  cave  itself  no  one  ispermitted 
to  enter ;  and  until  1862,  when  the  prince  of  Wales  was 
the  guest  of  the  government,  no  Christian  was  permitted 
to  enter  even  the  area  of  the  mosque.  The  population  is 
some  8000  or  10,000,  of  whom  some  400  or  500  are  Jews, 
sad  the  rest  Mohammedans,  noted  for  their  bigotry  and 


fanaticism.  (See  Appendix  I.  to  Strmmu  «t  tht  Eat,  by 
I>EA5  STA5LET,  wuo  accompanied  the  prince  of  Widet, 
1863.)  R.  D.  HiTCHODCK. 

Hebron,  tp,  and  poit-v.  of  Tolland  co..  Conn.,  on  the 
New  Haven  Middletown  and  Willimantio  R.  R.  It  hat 
several  cotton-mills  and  other  manufactories.     Pop.  1279. 

Hebron,  tp.  and  post-v.  of  McHenry  oo.,  III.,  90  miles 
N.  W.  of  Chicago,  and  on  the  Chicago  and  North-western 
R.  R.    Pop.  930. 

Hebron,  post-v.  of  Porter  oo.,  Ind.,  on  the  Columbus 
Chicago  and  Indiana  Central  R.  R.,  51  miles  by  rail  S.  E. 
of  Chicago.     It  has  a  weekly  newspaper. 

Hebron,  tp.  and  post-v.  of  Oxford  oo..  Me.,  on  the 
Portland  and  Oxford  Central  R.  R.,  45  miles  N.  of  Port- 
land.    It  has  an  academy.     Pop.  744. 

Hebron,  pott-v.,  cap.  of  Thayer  co..  Neb.,  on  the  Little 
Blue  River,  65  miles  8.  W.  of  Lincoln,  the  capital  of  the 
State.  It  has  a  fine  school-building,  a  religious  organiza- 
tion, I  grist-mill,  1  newspaper,  2  hotels,  and  8  storei.  The  soil 
in  the  vicinity  is  well  watered  and  fertile.  Pop.  about  250. 
Ralfh  K.  Hill,  Pob.  axo  Prop.  "  Hxbrox  Jodsnal." 

Hebron,  tp.  and  post-v.  of  Qrafton  co.,  N.  H.,  40  miles 
N.  W.  of  Concord.     Pop.  382. 

Hebron,  post-tp.  of  Washington  co.,  N.  Y.,  65  milei 
N.  E.  of  Albany,  hat  valuable  tlate-qnartiet.    Pop.  2399, 

Hebron,  pott-v.  of  Union  tp..  Licking  oo.,  0.,  27  miles 
E.  of  Columbus,  on  the  Ohio  Canal  and  National  Road. 
Pop.  478. 

Hebron,  poit-tp.  in  Potter  oo.,  Pa.    Pop.  754. 

Hebron,  tp.  of  Marlboro'  oo.,  S.  0.    Pop.  1581. 

Hebron,  tp.  of  Orangeburg  co.,  8.  C.    Pop.  311. 

Hebron,  post-tp.  of  Jefferson  co..  Wit.    Pop.  1372. 

He'bms  [^E^pot,  now  called  Marxtta],  a  river  of  Eu- 
ropean Turkey,  anciently  in  Thrace,  and  celebrated  in 
Gireek  mythology  and  history.  It  drains  nearly  all  of  Rou- 
melia.  It  is  Goatable  as  high  as  Philippopolis;  vessels  of 
200  tons  ascend  to  Adrianople,  except  in  low  water,  when 
they  stop  at  Demotica,  25  miles  below.  The  river  is  240 
miles  long  and  flows  into  the  ^geau  Sea. 

Hecatte'ns,  of  Miletus,  one  of  the  earliest  and  most 
important  of  the  chroniclers  {logograpki),  was  the  son  of 
Hegesander,  and  lived  about  s.  c.  649  to  479.  He  is  referred 
to  in  terms  of  respect  by  Herodotus,  and  would  seem  to 
have  been  of  noble  birth,  fnva  the  prominent  part  he  took 
in  the  affairs  of  his  native  city.  He  opposed  at  the  outset 
the  attempt  of  Aristagoras  to  aronse  the  lonians  of  Asia 
to  free  tbentolTss  from  the  Persian  dominion ;  was  instru- 
mental snbaeqneBtly  in  proeuring  more  lenient  treatment 
for  his  conntrymen  frost  the  Persian  satrap ;  visited  many 
eonntriea,  and  published  the  results  of  his  travels  in  a  work 
entitled  IhiHaJac  ri<  or  n<p>vr<l«<>  ^b  two  books,  of  which 
the  first  wai  devoted  to  Europe,  the  tecood  to  Asia,  includ- 
ing Egypt ;  wrote  also  rtv«iXay<a>  or  'Icra^iot,  containing 
the  mytoologioal  histories  of  the  Greeks,  in  four  hooks. 
His  geographical  work  is  the  more  important,  as  he  de- 
leribed  what  he  himtelf  taw ;  wrote  in  the  Ionic  dialect. 
Some  fragments  remain,  and  arc  collected  in  HtcaUci  Frag- 
mexta,  ed.  Klansen  (Berlin,  1831),  fragm.Hitl.  Qrtn.,  ed. 
Mliller,  vol.  i.  pp.  1-31.  (See  Mdbe'b  But.  of  Greek  Lit., 
ToL  iv.  p.  140.)  H.  Drisler. 

Heo'ate  ['K*ini],  a  mysterious  Greek  goddess,  whose 
mythas  is  variously  given.  The  old  traditions  make  her 
one  of  the  Titans,  honored  by  the  Olympian  gods,  whom 
the  assisted  against  the  giants.  She  is  oflenest  reckoned 
as  one  of  the  infernal  divinities,  of  a  most  mysterious  and 
terrible  character.  She  was  worshipped  with  gloomy  sac- 
rifices and  magical  rites. 

Heo'atomb  [Gr.  Uariiifi^^  strictly  signifies  the  offer- 
ing of  a  "  hundred  bullocks  "  (htarir,  fioSt)  in  a  sacrifice  to 
the  gods ;  but  most  commonly  it  designates  the  ilaughter 
of  a  ocniidorable  number  of.  animals  of  any  kind.  Some- 
times the  whole  hecatomb,  but  more  often  the  thighs,  legs, 
and  hides,  were  burned  as  a  part  of  the  ceremony,  the 
flesh  of  the  beasts  being  eaten  by  the  worshippers. 

Heck  (Barbara),  "the  foundress  of  American  Method- 
ism," was  b.  in  Ireland,  in  a  settlement  of  German  emi- 
grants from  the  Palatinate  on  the  Rhine.  These  people 
oame  early  nnder  the  influence  of  Wesley  and  his  Irish  itin- 
erants, and  formed  some  of  the  strongest  Methodist  so- 
cieties of  the  island.  In  1760,  Philip  Embury,  Paul  Heck, 
and  Barbara  his  wife,  with  others  of  the  settlement,  sailed 
for  New  York.  Then  the  little  company  lapsed  ftom  their 
faith,  or  at  least  from  their  Wesley  an  usages;  bnt  in  1766, 
Barbara  Heck  recalled  Embury  to  his  duty  at  a  Methodist 
local  preacher  (in  which  capacity  he  had  labored  in  Ire- 
land). She  gathered  a  little  congregation  at  his  house,  and 
retted    not  till  she  saw  the  famous   "Old   John  street 
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ohapel "  completed.  Methodism  was  than  effectively  intro- 
dnoed  into  the  U.  S.  When  Weiloy's  preachers  arrived  to 
take  charge  of  the  John  street  society  she  removed  with 
her  family  and  that  of  Embury  to  Northern  New  Tork, 
where  they  founded  Methodist  societies.  They  finally 
settled  in  Upper  Canada,  and  became  the  founders  of  their 
denomination  there.  Barbara  Heck  d.  there  at  the  resi- 
dence of  her  son,  Samuel  Ueck,  in  front  of  Augusta,  in 
1804,  aged  seventy  years.  A.  Stkvens. 

Heck'er  (Very  Rev.  Isaac  Thohas),  the  founder  of  the 
oongregation  of  Paulista,  was  b.  in  New  York  Deo.  18, 
181S.  In  1843  joined  in  the  Brook  Farm  experiment, 
and  afterwards  spent  some  time  in  a  socialistic  oommunity 
at  Fruitlands,  Worcester  CO.,  Mass.,  and  also  lived  with  U. 
D.  Thorcau  in  his  hermitage  for  a  while.  In  1845  he  be- 
came a  Roman  Catholic;  joined  the  Rcdcmptorists  in 
Belginm  in  1847 ;  was  ordained  a  priest  in  1849  by  Cardi- 
nal Wiseman ;  returned  to  the  U.  S.  in  1861 ;  was  released 
fVom  the  order  of  Redemptorists  at  Rome  by  the  pope  in 
1857,  and  founded  the  congregation  of  St.  Paul  the 
Apostle  in  1858.  In  1865  established  a  periodical  called  the 
Catkotie  World.  In  1 869  was  Bishop  Roseeraas's  procura- 
tor at  the  Vatican  Coanoil.  Author  of  Qutitiont  o/tlte  Soul 
(1855),  Aspiration*  o/  Nature  (1857). 

Hecker  (John),  a  merchant  of  New  Tork  and  brother 
of  Rev.  I.  T.  Hecker,  was  b.  in  New  Tork  July  25, 1812.  In 
1835  established  a  large  bakery ;  in  1840,  with  his  brother, 
Qeorge  V.,  engaged  in  an  extensive  flour  mannfacturc.  ,In 
1850  started  The  Mint,  a  periodical,  and  in  1854-56  served 
as  an  alderman  from  the  7th  ward.  Was  (1867-61)  editor 
of  the  Ckurckman,  and  (1864-74)  was  a  public  school  in- 
spector. Was  a  strong  friend  of  the  ritualiBtio  movement 
in  the  Protestant  Episcopal  Chnreh,  and  was  mnch  inter- 
ested in  popular  education.  He  pnblished  a  work  on  The 
Seimtific  Baiii  of  Educalion.     D.  May  7,  1874. 

Heck'ewelder  (Joax  CknrLiiB  Ebhest),  b.  at  Bed- 
ford, England,  Mar.  12, 1743,  of  Moravian  parents,  with 
whom  he  came  in  1754  to  America;  beoame  in  1762  an  In- 
dian missionary,  laboring  in  Ohio,  Pennsylvania,  and  Mich- 
igan ;  became  in  1788  missionary  agent  for  the  Moravians, 
serving  at  times  as  U.  S.  peaoe  commissioner  with  the  In- 
dians ;  residing  180 1-10  at  Qnadenhiltten,  0.,  and  after  that 
at  Bethlehem,  Pa.,  where  he  d.  Jan.  21,  1823.  His  chief 
works  an  An  AeconnC  of  tht  Hutory,  etc.  of  the  Indian  Sa- 
tiont  (1818)  and  a  Narrative  of  the  Mi— ion  of  the  United 
Brethren  (1820).  Heokcweldor^s  love  and  admiration  fur 
some  traits  of  the  Indian  character  exposed  h\s  books  to 
■overe  criticism.  (See  Sohdthalib,  ti/e,  1847.) 

Hee'lSf  or  Hek'la«  a  famous  roloano  of  loeland,  it 
in  the  south-western  part  of  the  island,  20  miles  from  the 
coast  It  is  conical  in  sfaafie,  5110  feet  high,  oovered 
with  snow,  and  presents  a  dreary,  desolate  aspect.  Since 
1104  a.  n.  eighteen  eruptions  of  this  roloano  are  on  reoord, 
of  which  five  have  been  simnltaneons  with  those  of  Vesa- 
▼ios,  and  four  with  those  of  iBtna.  The  last  and  most  tre- 
mendoas  eruption  was  that  of  1845,  lasting  seven  months, 
pouring  ont  a  stream  of  lava  1  mile  broad  and  50  feet  deep, 
and  sending  its  clouds  of  dust  400  miles  over  the  ooean,  as 
far  as  the  Orkney  Islands. 

Hecia  (Hecla  Works  P.  0.),  a  v.  of  Westmoreland  tp., 
Oneida  co.,  N.  T.,  has  a  largo  manufactory  of  iron  goods 
and  hardware.     Pop.  125. 

Hec'tic  Fe'ver  [Gr.  Urucie,  from  !(k,  "  habit  •^,  a 
fever  which  is  so  continued  as  to  constitute  a  habit  {t(it) 
of  the  body.  Such  fevers  are  probably  always  sympto- 
matic of  some  local  or  extended  irritation.  Thus,  hectic 
attends  pulmonary  consumption,  chronic  pleurisy  with  ex- 
tensive exudations,  peripheral  caries  of  the  bones,  etc. 
Hectic,  as  it  occurs  in  pulmonary  consumption,  is  some- 
times intermittent,  with  evening  exacerbations ;  sometimes 
almost  constant.  The  latter  kind  generally  affords  a  bad 
angary,  and  it  cannot  in  general  be  much  relieved  by  treat- 
ment; but  intermittent  hectic  may  often  be  palliated,  greatly 
to  the  patient's  relief. 

Hec'tor,  one  of  the  central  characters  of  the  Iliad,  a 
valiant  Trojan  prince,  son  of  Priam  by  Hecuba,  husband 
of  Andromache,  and  father  of  Astyanax.  He  is  the  prin- 
cipal champion  of  the  Trojans,  the  slayer  of  Patroolus,  and 
is  himself  slain  by  Achilles,  aided  by  Pallas  Athena. 

Hector,  post-tp.  of  Schuyler  CO.,  N.  T.  It  lies  on  the 
B.  shore  of  Seneca  Lake,  and  has  numerous  small  manufac- 
turing villages,  9  ohurahcs,  and  manufactures  of  leather, 
lumber,  woollen  goods,  castings,  agricultural  implements, 
etc.     Pop.  4905. 

Hector,  tp.  of  Potter  CO.,  Pa.     Pop.  651. 

Hec'nlMt  wife  of  Priam,  the  king  of  Troy,  and  mother 
of  nineteen  of  his  children,  including  Paris,  Hector,  Poly- 
dorus,  Cassandra,  Creosa,  and  Polyxona.    She  became  a 


slave  among  the  Qreeks  after  the  fall  of  Troy,  but  the  nar- 
ratives of  the  residue  of  her  life  are  various. 

Hed'ding  (Eluab),  D.  D.,  b.  at  Pine  PUins,  N.  T., 
June  7,  1780;  entered  the  Methodist  ministry  1800;  la- 
Irared  for  many  years  with  distinguished  seal  and  soceess, 
mainly  in  New  York  and  New  England;  was  elected  a 
bishop  in  1824,  after  which  time  his  usefulness  and  ability 
were  even  more  conspicuous  than  before.  D.  at  Pongh- 
keepsie,  N.  Y.,  Apr.  9, 1852.  (See  his  life  by  D.  W.  Clabc, 
1855.) 

Hed'dle,  or  Heald,  in  weaving  cloth,  is  the  rertioal 
thread  or  wire  which  raises  or  depresses  a  certain  part  of 
the  threads  or  every  alternate  thread  of  the  warp  prepar- 
atory to  the  passage  of  the  shuttle.  There  is  a  neald  at- 
tached to  eaon  warp-thread ;  and  in  every  loom  there  are 
at  least  two,  often  several  more  sets  of  beddlcs,  oocording 
to  the  kind  of  weaving.  Many  improved  stylet  have  been 
introduced  for  special  kinds  of  looms. 

Hedge,  a  fence  of  growing  shrubs  set  closely  together. 
The  setting  of  hedget  is  a  matter  of  great  importance  in 
regions  where  timber  and  stone  are  tcaroe  or  expensive,  as 
in  Qreat  Britain  and  many  parts  of  the  U.  8.  The  thorns 
{Cratnt/iu)  are  extensively  employed  in  England,  but  in 
the  U.  8.  they  are  peculiarly  liable  to  the  attacks  of  borers, 
and  are  therefore  not  mnch  osed.  Buckthorn,  barberry, 
boech,  hornbeam,  Japan  qninoe,  privet,  arborvitai,  holly, 
honcy-loouit,  the  Cherokee  rose,  and  especially  the  Osage 
orange  or  bois  d'arc  {Madura  aurantiaca),  are  used  sae- 
cemfuUy  in  the  U.  6.  Much  depends  upon  the  proper  set- 
ting of  the  hedge-plants,  and  still  more  upon  subsequent 
care  and  proper  clipping. 

Hedge  (FnEnsitic  Heiritr),  D.  D.,  •  clergyman  of  the 
Unitarian  faith,  b.  in  Cambridge,  Mass.,  Sec.  12, 1805.  At 
the  age  of  thirteen  he  went  to  Germany,  and  studied  there 
for  several  years;  returned  in  1823,  and  entered  Harvard 
Collego  in  the  class  of  1825;  studied  theology  three  years 
at  the  Cambridge  Divinity  School;  was  settled  in  West 
Cambridge  1835;  in  Bangor,  Me.;  spent  the  year  1847- 
48  in  Europe;  took  charge  on  bis  return  (1860)  of  the  West- 
minster church  in  Providenoe,  R.  I.;  accepted  a  oall  to 
Brookline,  Mass.,  1856,  and  in  1872  took  the  office  of  in- 
structor in  Gorman  at  Harvard  College,  when  preriooaly 
he  had  lectured  on  church  history.  Dr.  Hedge  has  a  power- 
ful mind,  and  wields  a  powerful  pen.  His  greatest  work, 
Proee-Wrilere  ofOemany  (1  vol.  8vo,  Philadelphia,  1848), 
has  a  standard  reputation.  Other  volumes  are  Jteaeon  in 
Religion  (Boston,  1865),  Tht  Primtvai  World  of  HebrmB 
Tradition  (Boston,  1870).  He  is  known  as  the  author  of 
remarkable  papers  on  Augustine,  Leibniti,  Sehopenhaaer, 
and  Coleridge,  in  magasines.  He  has  been  a  valued  oon- 
tributor  to  popular^iterature,  a  lecturer  and  orator  betides; 
from  1857  to  1860  he  edited  the  Ckrietian  Examiner;  wat 

fiart  compiler  of  a  book  of  hymns ;  composed  hymns ;  trans- 
ited poems  from  the  Gorman ;  prepared  a  brief  fonn  of  lit- 
urgy for  the  Unitarian  Chnreh ;  and  was  at  one  time  (1857) 
president  of  the  Unitarian  Association.  All  his  work  in- 
dicates the  scholar  and  the  man  of  culture.  He  is  eminent 
outside  of  his  sect  as  a  preacher  and  writer,  for  the  vigor 
of  his  thought,  the  dignity  of  his  presence,  and  the  noble 
purity  of  his  English  style.  Dr.  Hedge  is  a  Christian  ra- 
tionalist, combining  intellectual  independence  with  fidelity 
to  ecclesiastical  tradition,  and  might  easily  have  been  a 
leader  had  he  been  able  to  surrender  his  mind  to  any  single 
school  of  thought.  Q.  B.  FBoriiixGaAX. 

Hedge  (Liti),  LL.D.,  b.  at  Warwick,  Mass.,  Apr.  19, 
1766 ;  graduated  at  Harvard  1792 ;  aoollege  tutor  1805-11 ; 
professor  of  Latin  in  Harvard  College  181 1-17 ;  of  natoikl 
theology,  political  economy,  and  moral  philosophy  1817- 
22  and  1827-82 ;  of  logic  and  metaphysics  1810-27.  Au- 
thor of  a  treatise  on  logic  (1816) ;  editor  of  an  abridgment 
of  Brown's  Philoeophf  (1827).  D.  at  Cambridge,  fiua^ 
Jan.  3, 1844.     Father  of  F.  H.  Hodge. 

Hedgehog,  properly  the  name  of  the  insectiroroni  ani- 
mals of  the  genus  EnnrACsrs  (which  see).  In  parts  of  the 
U.  S.  the  name  is  incorrectly  given  to  various  ipeeiea  of 
PoRCCPiKB  (which  tee). 

Hedge-Sparrow.    See  Accsirroit. 

HedgesTiile,  tp.  of  Berkeley  CO.,  West  Ta.    Pop.  2499. 

He4iaz,  CI  ("the  land  of  pilgrimage"),  is  the  name 
of  a  partly  sandy,  partly  stony  region  of  Arabia,  extending 
along  the  coast  of  the  Red  Sea  from  Yemen  to  the  Syrian 
desert.  As  both  Mecca  and  Medina,  the  two  holy  oities  of 
the  Mohammedans,  are  situated  in  this  region,  it  it  annu- 
ally traversed  by  thousands  of  pilgrims.  It  is  divided  into 
a  lowland  (Tehama)  and  a  highland  region  (Nejd) ;  consti- 
tutes with  Yemen  a  vilayet  of  the  Turkish  empire.  Pop. 
of  He4jaz  {Goiha  Almanae  1874)  it  given  as  518,750. 

He^i'rah,  or  Heg'irah  [Arab.,  the  "separation;"  more 
fully  Hedjrat-al-Nebi,  the  "  prophet's  departure  "],  the  es- 
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eape  of  Mohammed  In  Bccret  from  Meooa,  where  the  Koreish 
were  determined  to  kill  bim.  He  fled  to  Medina,  where  he 
found  many  followers.  This  event,  rei;arded  as  the  true 
origin  of  Mohammedanism,  ooanrred  Sept.  13,  022,  bat  it 
was  not  notil  639  that  Omar  the  oalipn  established  the 
He^rah  as  the  beginning  of  the  Mohammedan  era.  As  the 
Arable  year  is  nearly  11  days  shorter  than  ours,  it  is  very 
diflloult  to  transfer  dates  accnrately  from  one  to  the  other 
year.  If  3  per  cent,  be  taken  from  the  nomber  of  the  year 
of  the  Hedjrah,  and  822  be  added  to  the  remainder,  the 
sum  is  usually,  not  always,  the  year  of  the  Christian  era. 

Hee'ren  (Arnold  Hkruax't  Lrnwio)  was  b.  at  Arbcr- 
gen,  near  Bremen,  Oat.  25,  17G0,  and  stndiod  at  the  TTni- 
Tersity  of  QSttingen,  at  which  he  was  afterwaMs  appointed 
professor — 178T  in  philosophy,  1801  in  history.  D.  at  Q8t- 
tingen  Mar.  T,  1842.  His  first  works  were  critical  editions 
of  Menander,  De  Eitcomiii  (17SS),  and  Stobseos,  Erloyit 
phfnca  et  cfAiea;  (1792-1801) ;  but  the  study  of  Poly  bins 
attracted  his  attention  to  the  influence  which  trade  and 
eomraorce  had  exercised  on  the  foundation  and  derelopment 
of  the  aneient  stales,  and  between  1793  and  1796  published 
his  excellent  work,  IdteH  Ohrr  PoUtik,  den  Verkrhr  nnd  dm 
Handel  der  vomehmtten  VHlker  der  Alien  Welt;  also  his 
Oeeehichle  det  europUfeehen  Siaateneyetema  und  seiner  Col- 
onien  (1809),  and  many  of  his  minor  historical  essays  were 
well  received  by  the  Oorman  public,  and  his  Unlertneiun- 
gen  aber  die  KreaoUge  i«eeived  a  prize  from  the  Frenoh 
Academy. 

Herele,  voa  (Karl  Josbpb),  B.  D.,  Roman  Catbolio 
bishop  of  Rottenhurg,  Wiirtcmberg,  was  b.  at  Untorkooben 
Mar.  15, 1809 ;  studied  at  Tiibingen ;  beoame  aprfoaf  decent, 
and  in  1840  professor  of  church  history,  arobseology,  and 

fatrology  in  the  Roman  Catholic  faculty  of  Tiibingen.  In 
869  he  was  made  bishop.  His  edition  of  the  Apoelolic 
Fathers  (1839),  Remeto  of  Weseenher^e  Church  CouHciU 
(1841).  Hielorg  of  the  Christian  CbunciYs  (1855-74,  6  vols.). 
Pope  ffonoriuSf  Cardinal  Ximenes  (1851),  Contributione  to 
Church  Historg,  eto.,  have  given  him  a  wide  fame  as  a  pro- 
found scholar.  He  was  a  member  of  the  Vatican  Counoil, 
and  voted  with  the  minority  against  papal  infallibility,  but 
afterwards  submitted. 

Heg  (Hans  C),  b.  in  Norway  in  1829;  oame  to  America 
with  his  father  in  1840,  and  settled  in  Wisconsin.  Daring 
the  gold  excitement  in  1849  young  Ueg  want  to  California, 
returning  at  the  end  of  two  years  to  Wisconsin,  settling 
near  Milwaukee,  and  devoting  himself  to  agricultural*  and 
mercantile  pursuits  till  1859,  when  be  was  chosen  commis- 
sioner of  State  prisons.  On  the  outbreak  of  the  oivil  war 
in  1861  he  entered  the  volunteer  service  as  major  4th  Wis- 
consin, and  in  September  following  was  promoted  to  be 
colonel  15th  Wiaoonsin  Vols.,  participating  in  the  affair  of 
Island  No.  10  and  the  battles  of  Perryvilie,  Stone  River, 
and  Murfroeeiioro'.  From  Apr.  29, 1863,  commanded  a  brig- 
ade in  the  20th  army  corps,  leading  it  in  all  the  actions  of 
that  corps  and  in  the  battle  of  Chiokamaugo,  where  be  was 
killed,  Sept.  19,  1863. 

He'gei  (Oeoro  Wilhelh  Friedricii),  b.  at  Stuttgart 
Aug.  27,  1770.  He  was  descended  from  an  old  Snabian 
family  whioh  had  migrated  into  Wilrtemberg  from  Carin- 
thia  shortly  after  the  Lutheran  Reformation,  in  order  to 
secure  religions  f^dom.  His  father  was  an  ofSeer  under 
the  ducal  government.  Hogel  began  to  attend  a  Latin 
sehool  in  his  native  town  when  five  years  of  age,  and  at 
seven  entered  the  gymnasium.  At  the  age  of  eight  he 
read  Shakspeare  in  Wieland's  tmnslation,  and  before  thir- 
teen he  had  studied  geometry,  surveying,  Latin,  Oreek,  and 
Hebrew.  He  translated  the  whole  of  Longinus  on  the 
Sublime  at  seventeen,  and  at  eighteen  the  Antigone  of 
Sophocles,  which  remained  his  favorite  work  of  art  through 
life.  His  efibrts  at  deolamation  while  at  the  gymnasium 
were  UDsuoceasful.  He  stammered,  and  was  very  awkward 
in  his  manner!.  His  Freneh  was  good,  ehirogranhy  dis- 
tinct. He  early  began  the  praetiee  of  entering  in  nis  eom- 
monplaoo-book  whatever  intereeted  him,  and  bis  extmeta 
became  volaminous.  He  entered  the  University  of  Tubin- 
gen in  the  autumn  of  1788  as  student  of  theology ;  heard 
lectures  on  metaphysics  and  natural  theology  by  Flatt,  and 
attended  numerous  other  courses  by  dilTerent  professors  on 
various  parti  of  the  Bible,  particularly  the  Psalms  and 
New  Testament ;  studied  anatomy  and  botany,  and  re- 
viewed his  beloved  Qreek  tragedies ;  was  delighted  with 
the  book  of  Job.  He  received  the  degree  of  master  of 
philosophy  in  1790,  and  on  the  occasion  wrote  a  disser- 
tation, De  limite  offieiorum  humanorum  sepoeita  animorun 
immortalitate,  evincing  the  fhct  that  he  had  l)egan  to  pon- 
der the  question  of  the  Kantian  dualism.  He  hod  made 
some  aoquaintance  with  the  Wolffian  philosophy  as  early 
as  his  fifteenth  year.  In  his  personal  demeanor  towards 
his  fellow-students  he  was  honest  and  jovial.  He  appeared 
older  than  he  was,  and  received  trom  his  mates  the  familiar 


name  of  Alter,  or  "the  old  man."  In  1790,  Sehelling,  then 
in  his  sixteenth  year,  came  to  the  university,  and  his  pre- 
ooclous  intellect  seems  to  have  awakened  in  Hegel  a  new 
activity.  Hegel  had  read  Rousseau  at  an  early  age,  and 
was  influenced  by  bim  quite  strongly,  as,  indeed,  were 
Kant  and  most  other  Qerman  thinkers.  The  philosophy 
of  Kant  and  his  successors  may  be  regarded  as  a  speculative 
reaction  against  the  tendencies  that  led  to  the  French 
Revelation.  Ooethe's  Faust  portrays  the  same  reaction  in 
literature.  In  1790,  Young  Oermany  looked  for  the  social 
regeneration  of  Europe.  "  Liberty,  equality,  and  frater- 
nity "  were  the  magic  words  of  the  time.  Hogel  took  part 
in  a  political  club  formed  for  the  dissemination  of  French 
ideas.  In  1793  he  left  the  university,  and  became  a  private 
tutor  in  a  family  in  Berne.  Ficfate  shortly  before,  and 
Herbart  about  the  same  time,  held  similar  positions  in 
Switcerland.  He  passed  this  epoch  of  his  life  in  a  quiet 
and  studious  manner,  gradually  departing  from  the  ideas 
he  had  received  at  Tiibingen,  and  oeginning  seriously  to 
grapple  with  the  problem  of  human  responsibility,  and  to 
feel  distinetly  the  want  of  a  fundamental  principle  that 
shonid  subordinate  both  the  theoretical  and  practical  phases 
of  life.  He  wrote  a  life  of  Christ;  studied  Kant  more 
thoroughly ;  was  charmed  by  the  theories  of  Benjamin 
Constant ;  finally  bent  all  his  strength  upon  the  mastery 
of  Fichte*s  Science  of  Knowledge,  which  just  then  appeared. 
His  characteristic  stubbornness  and  patience  were  put  to 
a  severe  test.  His  correspondence  with  Sehelling  at  this 
time  assisted  him  in  gaining  an  insight  into  the  subtle 
psychological  analysis  of  Fichte.  Schelling's  fiery  nature 
was  thoroughly  aroused  by  the  Science  of  Knowledge,  and 
ha  stormed.  Titan-like,  the  subjective  limits  which  Fichte 
in  the  spirit  of  Kant  placed  to  the  validity  of  his  theoretical 
principles.  The  universal  and  necessary  truths  which,  ac- 
cording to  the  critical  system,  demonstrated  the  subjectivity 
of  ail  our  knowledge,  seemed  to  Sehelling  to  establish  its 
objectivity;  for  they  were  not  universal  and  necessary 
unless  they  were  the  necessary  condition  of  the  existence 
of  objects  in  time  and  space.  With  this  view  he  hastened 
to  oonstrue  the  world  of  natur«  a  priori  by  means  of  trans- 
cendental ideas.  Self-consciousness  revealed  the  hidden 
laws  and  principles  implicit  in  the  ordinary  knowing,  and 
these  laws  and  principles,  drawn  out  of  the  unoonscious 
activity  of  the  mind,  were  identified  with  the  moving  forces 
of  nature,  and  thus  came  to  be  attributed  to  an  impersonal 
Reason,  a  Soul  of  the  World.  Sehelling  departed  further 
and  further  in  this  direction  during  his  first  career,  and 
developed  a  system  in  strong  contrast  to  that  of  Fichte, 
which  laid  all  stress  on  the  conscious  Ego  and  the  free 
moral  will.  There  was  no  necessary  incongruity  in  the  two 
systems,  except  what  arose  from  one-sidedness,  due  to  the 
intense  emphasis  given  to  the  opposite  poles  of  this  philos- 
ophy :  Fichte  emphasising  the  self-conscious  Ego  and  tho 
moral  will,  and  subordinating  all  else  as  merely  phenom- 
enal and  scarcely  worthy  of  human  investigation  ;  while 
Sehelling  turned  to  natnre  and  history  as  the  unconscious 
realisations  of  spirit  in  time  and  space,  and  hence  worthy 
of  all  study,  as  though  charged  with  the  fulness  of  divine 
incarnation.  Fichte  slighted  time  and  spacp,  and  hence 
everything  real  and  conventional  — institutions,  beliefs, 
systems ;  the  world  in  short.  Ho  was  ascetic,  subordinated 
the  world  to  the  soul,  somewhat  as  did  Qeorge  Herbert  or 
Thomas  i  Kempis.  Sehelling  looked  upon  the  world  ns 
the  revelation  of  the  Absolute,  and  held  it  sacred,  while 
subjectivity  became  less  and  less  important  in  his  eyes,  and 
as  a  eon  sequence  morality  and  practical  aims  and  endeavora 
lost  their  interest  for  him. 

Through  the  assistance  of  his  friend  HSIdorlin,  Hegel  ob- 
tained a  situation  in  1797  as  tutor  in  Frankfort,  the  birth- 
plaee  of  Qoethe.  His  interest  in  philosophical  studies  in- 
creased. He  studied  Plato  and  Seztns  Empiricus,  and  be- 
gan to  seise  the  objective  dialectic  into  which  he  could 
translate  tho  psychological  process  of  Fichte.  In  1799  his 
father  died,  leaving  him  some  property,  and  in  1801  he  re- 
moved to  Jena,  the  centre  of  literary  activity  at  that  time. 
Fichte  had  recently  gone  to  Berlin,  having  been  dismissed 
from  Jena  on  account  of  complieations  arising  from  the 
charge  of  atheism  made  against  him.  Sehelling  was  there 
as  professor  eztraordinarins.  Hegel  leotured  on  logic  and 
metaphysics,  the  philosophy  of  nature,  and  tho  philosophy 
of  spirit.  In  1805  ho  lectnred  on  the  history  of  philoso- 
phy, pure  mathematics,  and  natural  rights;  in  1808,  on 
the  unity  of  philosophical  systems  and  the  phenomenol- 
ogy of  spirit.  Up  to  this  time  he  hod  been  a  follower  of 
Sehelling,  with  wnom  he  had  edited  the  Critical  Journal 
of  Philosophy  four  years  before.  His  own  system  begins 
to  reveal  its  outlines  at  this  period :  I.  Logic  or  science 
of  pnre  thought  or  Reason — universal  ideas  applying  to 
nature  and  mind  alike;  II.  philosophy  of  nature,  treat- 
ing of  the  realisation  of  Reason  in  time  and  space ;  III. 
philosophy  of  man  as  Unite  spirit ;    rising  through  Ra- 


uiyiiuuu 


858 


HEGEL. 


ligioD  to  the  Absolute  or  Para  Beason  sgaiD,  »od  thns 
completing  the  circle  of  philoiopby.  During  this  period 
bis  style  eviQced  improTement,  and  hii  uae  of  illttstratione 
from  Qreek  mythology  gare  to  hia  abstraotions  a  popular 
bold.  Ue  studied  Goethe's  philosophy  of  colors,  aud  fol- 
lowed out  the  experiments  indicated;  reviewed  Homer, 
and  began  to  see  the  outlines  of  the  process  which  includes 
the  evolution  of  the  world  and  as  Frovidenoe  guides  hu- 
man history.  Sohelling  had  removed  to  Wuriburg  in  1803. 
Uegel  had  for  four  years  been  clearing  up  in  bis  mind  the 
relation  of  his  own  results  to  the  presuppositions  of  Sohel- 
ling. The  relation  of  Fiohte,  as  subjective  idealist,  to 
Sohelling,  as  objective  idealist,  he  had  already  defined  in 
the  Critical  Journal  of  Philosophy.  He  now  was  ready  to 
define  his  own  relation  toward  Sohelling.  In  the  Phenom- 
tnologi/  of  Spirit,  published  in  1807 — a  work  which  he 
called  his  "  voyage  of  discovery  " — he  nndertakes  to  trace 
the  history  of  consciousness  in  its  growth  from  the  first 
stages  of  culture  up  to  the  theoretical  and  practical  oonvie- 
tion  which  underlies  modern  civilisation.  In  the  preface 
to  this  work  he  attacks  the  "immediate  intuition"  of 
Sohelling,  and  shows  that  thongbt  or  knowledge  without 
mediation  is  entirely  empty.  Ho  employs  in  this  "  voyage 
of  discovery  "  a  dialeotic  method  as  strict  as  that  of  Fiohte, 
but  used  objeotively — as  the  necessity  of  the  object  under 
consideration,  rather  than  as  a  mere  rabjeotiv*  neoessity  of 
thought.  Consciousness  in  the  stage  of  simple  sensuous 
knowing  is  proved  to  know  nothing  immediately.  Its  first 
preception  is  shown  to  be  a  mediated  one,  depending 
upon  inference,  which  is  made  implicitly  or  unawares. 
Further  analysis  reveals  the  presupposition  upon  which 
the  inferenc«  involved  in  perception  is  based :  this  infer- 
ence is  found  to  be  not  subjective  alone,  but  to  oorraspond 
to  an  objective  activity  of  mediation,  which  is  seen  to  be 
the  necessity  of  the  objective  world,  and  is  named  Force 
by  the  consciousness.  Herewith  the  reflective  stage  of 
Consciousness  begins,  or  the  realm  of  anderstanding.  The 
presupposition  underlying  Force  is  investigated:  it  is  a 
unity  in  multiplicity,  self-united  in  its  utterance;  force  in 
expending  itself  manifests  its  unity  in  all  its  effects.  This 
dualism  (force  and  manifestation)  involves  further  the  du- 
alism of  each  of  its  sidei^  and  thos  we  have  the  internal 
duality  as  Law  on  the  one  hand,  and  the  external  duality 
as  Phenomenon  on  the  other  hand,  containing  force  and 
manifestation.  lu  natural  law  Conscionsness  peroeives  an 
ideal  type  or  form,  which  as  internal  and  ideal  measures 
and  shapes  the  phenomenal  world.  Law  is  not  abstract 
unity,  but  it  includes  in  itself  difference,  multiplicity.  The 
difference  in  the  law  is  ideal  and  posited  throngh  the  unity, 
which,  again,  is  unity  only  as  revealing  itself  in  self-oppo- 
sition— in  other  words,  the  ultimate  presupposition  of  law 
is  self-determination.  Beyond  self-determination  analysis 
does  not  proceed,  for  the  former  presnpposes  no  higher 
principle ;  all  its  determinations  (ohRraoteristios,  proper- 
ties, and  attributes)  are  products  of  its  own  activity.  Here- 
in consciousness  reoogniies  the  image  of  itself;  it  has 
traced  up  the  external  world  to  its  internal  truth,  self-de- 
termination (or  "  subject-objectivity,"  as  Fiohte  named  the 
Ego),  an  internal,  essentially  active,  and  self-opposed  be- 
ing; the  Ego  is  such  an  aotivity  as  exists  in  self-opposi- 
tion or  as  subject  and  object  at  the  same  time.  Thus,  the 
objective  has  been  traced  baok  to  ao  Sgo  or  spiritual  per- 
sonality (God)  as  its  necessary  essenoe,  and  in  the  contem- 
plation of  this  essence  of  the  world  Consciousness  finds 
itself  contemplating  its  own  prototype,  and  beoomes  self- 
consciousness.  It  mnst  be  nnderstood  that  the  mind  makes 
all  this  experience  in  its  pre-hlstoric  stages  of  oulture,  eon- 
temporaneous  with  iU  formation  of  luguage,  but  in  a 
naive,  unconscious  manner,  having  no  philosopbio  know- 
lodge  of  its  method.  It  comes  to  a  scientifio  knowledge  of 
the  course  it  has  trodden  only  after  thousands  of  years. 
The  result  of  human  experience,  wherein  it  arrives  at  self- 
consciousness,  is  only  a  conviction,  not  a  scientifio  idea. 
Hegel  proceeds  in  the  remaining  part  of  the  Phtnomtnology 
to  tnioe  out  the  necessary  stadia  of  history  by  which  man 
realizes  this  conviction  in  institutions,  commencing  with 
the  patriarchal  one  of  slavery.  In  the  subtlest  manner  ho 
shows  how  the  mind  reflects  upon  an  institution  as  soon  as 
realized,  and  elevates  itself  to  a  new  realisation,  making 
at  eaoh  step  it-s  unconscious  conviction  more  and  more 
a  conventional,  universally  reeognlied  oonaoioas  principle, 
enunciated  in  its  revealed  religion,  portrayed  in  its  art  and 
poetry,  organised  in  ite  sUte,  civil  society,  and  family,  and 
anally  generaliied  in  its  science.  Hegel's  philosophy  is 
all  contained  tn  unce  in  the  Phenometulogji,  and  in  some 
respecte  this  work  is  the  best  example  of  his  method  of 
dialeotieal  procedure.  His  entire  system  may  be  regarded 
as  the  philosophy  of  Civilization,  or  as  the  demonstration 
of  the  personality  of  the  Absolute  and  an  exhibition  of 
His  revelation  in  the  world  of  time  and  spaoe. 

The  Pkilotophy  of  Naturt  attempts  to  exhibit  the  return 


from  pure  empty  externality — time  and  spaee,  or  the  pure 
form  of  Qod's  ifot  me — through  the  mecnanical  and  dy- 
namical phases  of  matter,  up  to  organized  life  as  a  phe- 
nomenal appearance  of  s<^-determinod  being.  The  Phil- 
oiopkg  of  Spirit  attempte  to  show  the  development  from 
mere  conscionsness  (which  is  rtal  self-determining  being, 
instead  of  the  phenomenal  appearance  of  it  in  the  animal, 
which  is  nature's  highest  being)  up  to  the  realisation  of 
this  subjective  oonsciousoess  (which  exists  in  the  savage 
only  as  a  mere  possibility)  in  objective  iustitntions,  family, 
sooiety,  stete,  and  Church,  with  oodea  of  laws  and  morals, 
ceremonials  and  oonventionalitics,  as  well  as  in  theoretical 
presentetions  in  art,  literaturo,  and  science. 

To  this  vast  undertaking  he  devoted  the  rest  of  his 
life.  Closing  his  lectures  at  Jena  Sept.  18,  1808,  on  occa- 
sion of  the  approach  of  the  French,  ne  repaired  early  in 
1807  to  Bamberg,  where  he  edited  a  political  newspaper 
until  the  autumn  of  1808,  when  he  took  charge  of  a  gym- 
nasium at  Nuremberg.  Here  he  remained  eight  years ;  he 
was  married  Sept.  16,  1811,  to  Marie  von  Luchcr,  of  one  of 
the  oldest  patrician  families  in  Nuremberg.  He  elaborated 
and  expounded  his  Science  of  Logic  (1812-16)  in  three  vol- 
umes, presenting  in  it  the  soienee  of  pure  thought  or  the 
fundamcntel  basis  of  his  entire  system.  Its  divisions  ora 
three:  I.  Being,  or  Immediateness ;  II.  Essence,  or  Me- 
diation ;  III.  Idea,  or  Notion  ("  Begriff"  and  "  Idee  "),  or 
Absolute  Mediation.  It  may  bo  called  a  search  for  the  true 
first  principle  by  an  examination  of  abstract  ideas,  com- 
mencing with  the  simplest  and  most  empty — to  wit,  pure 
being,  which  is  so  abstract  and  inadequate  as  te  be  the 
same  as  nothing — and  proceeding  by  the  method  of  dis- 
covering presuppositions  np  to  the  highest  idea,  which  he 
names  Tk*  Idea,  par  exceUence,  as  it  is  the  thought  of  a 
self-snbsistent  peraonality,  a  self-ol^ect,  a  Creator  who 
creates  nature  or  the  world  as  his  Image.  The  outline  of 
the  philosophy  of  nature  he  presented  in  the  Enegeloptedia 
of  Philotopkieal  Science*  in  1817,  at  Heidelberg,  whither 
he  had  gone  in  Oct.,  1816,  to  assume  a  professorship  in  the 
nniversity.  The  principle  of  evolution  in  nature  is  the  in- 
adeqnatencss  of  externality  to  manifest  personality.  Bach 
lower  phase  of  nature  presente  us  the  phenomena  of  a  strug- 
gle to  reach  the  realization  of  the  three  constituent  phases 
involved  In  personality.  Each  higher  phase  achieves  what 
the  next  lower  one  was  most  deficient  in.  The  vertebrate 
animal  is  the  summit  of  nature.  The  gcoerio  ^peara  in 
him  ideaUy  as  instinct  (but  not  as  Ego),  and  raau^  as  the 
process  of  reproduction.  Bnt  no  individual  animal,  as 
sneh,  is  more  tlian  half  a  personality,  so  to  speak,  being 
•itiier  male  or  female,  and  becoming  whole  only  in  the 
generic  act.  With  oonseiousness  appears  personality,  as 
incarnated  in  the  world,  and  a  new  world,  that  of  spirit, 
begins.  In  the  world  of  spirit  eaoh  individual  soul  is  a 
monad — ^the  generic  entering  it  as  Ego,  and  thereby  OOD- 
stitnting  an  immortal  individual.  Where  the  generic  is 
only  instinct,  as  in  the  animal,  there  is  bom  as  yet  no  eelf. 
The  species  lives,  bnt  the  individual  dies.  Human  beings 
are,  as  animals,  sexual  (di8-<eet«d),  and  only  half-persons, 
hence  mortal.  Bnt  as  conscious  Egos  each  is  a  totaJity  and 
the  possibility  of  the  entiro  race.  Hence,  the  human  being 
proceeds  to  realise  this  possibility  through  the  creation  of 
symbols  and  language,  science  and  institutions — family, 
society,  state,  and  Church — in  each  of  which  he  portrays 
for  himself  his  generic  nature,  some  phase  or  phases  of  the 
Absolute,  so  as  to  make  it  possible  for  the  mere  individual 
to  partioipato  in  the  life  of  the  race,  of  the  generic,  of  the 
Absolute.  Culture  or  education  is  the  name  of  the  process 
of  initiation  of  the  individual  into  this  heritage.  The 
whole  race  is  thns  made  to  live  vicariously  for  each  man, 
and  by  theoretical  participation  each  one  avails  himself 
of  the  life  of  the  whole,  without  being  obliged  actually  to 
suffer  the  penalties  of  living  experience.  This  point  is  of 
the  greatfest  importance  as  the  transition  from  nature  to 
spirit,  and  has  been  overlooked  by  oonutless  students  of 
Hegel,  who  have  for  this  reason  interpntad  his  doctrinal 
pantheistically  as  a  genial  naturalism. 

The  Philoeophg  of  Spirit,  which  is  the  third  part  of  He- 
gel's system,  attempte  to  trace  out  in  its  details  this  self- 
emancipation  from  nature  and  history,  and  is  the  labor  of 
his  Berlin  period,  which  began  in  1818,  Dot.  22.  He  was 
balled  to  the  chair  of  Fichte  by  the  minister  Von  Alten- 
stein.  In  1821  he  published  his  Pkiloeophy  of  Righu,  con- 
teining  the  science  of  jurisprudence,  morals,  and  politiea- 
The  constitutional  monarchy  Is  held  by  him  to  be  the  high- 
est form  of  government.  In  the  following  years  he  wrote 
bis  ^tlhetie;  published  after  his  death,  in  three  volumes, 
treating  of  the  three  epochs  of  art — symbolio  (Oriental), 
classic  (Greek  and  Roman),  and  romantio  (Christian) — as 
wall  as  of  the  special  arts,  anhiteotnre,  sculpture,  painting, 
musio,  and  poetry.  The  lectures  on  the  philosophy  of  his- 
tory were  written  in  1822-23,  and  delivered  with  modiflosb- 
tions  five  times.     Acoording  to  Hegel,  the  history  of  the 
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world  nanmtes  ths  progrcu  of  hnmanity  into  a  oonnioos- 
DCM  of  frmdom.  A  leries  of  leoturai  oii*th«  proof  of  the 
being  of  Qod  ware  delirared  by  him  in  1830.  While  en- 
gaged on  a  new  edition  of  hi*  eomplete  Logic,  having  fin- 
ished the  revieion  of  the  first  volome,  he  died  of  oholera. 
Not.  U,  1831. 
Hia  complete  works  wen  edited,  and  in  some  oases  eom- 

5 lied,  f^om  notes  taken  at  his  lectares,  by  hia  dissiples 
(arheineko  Sohnlse,  Qans,  Von  Heoning,  Hotho,  Hiohelet, 
Fiirster,  and  Bonmann.  They  ineladed  the  writings  of  the 
Sohellingperiod(lvol.),  th?/'A«iiom«no{amo/.SMnt(lvol.), 
Seienc*  of  Logic  (3  toIb.),  Oullimt  of  the  PXilonphg  of 
Right*  (1  Tol.),  Philonphy  of  Jtiton  (1  TOl.),  ^tlhetiei 
(S  vole.),  Pkilotopkf  ofReligim  (2  vols.),  Hitory  of  Phil- 
otopkg  (3  vola.),  misoellaneous  writings  (2  vols.).  To  these 
should  be  added  the  Life  of  Hegel  by  Rosehkraxz.  Ac- 
cess to  Hegel's  system  throagb  English  traoelationa  and 
original  expositions  is  becoming  quite  ample.  A  partial 
analysis  and  paraphrase  of  the  first  chapters  of  the  third 
volume  of  the  Science  of  Logic  was  published  in  London 
(1855),  under  the  title  of  lie  Sitbfective  Logic  of  Hegel, 
translated  by  H.  Slovak,  Db.,  and  J.  Wallor;  £ee<Hre* 
en  the  Pklloeopkj  of  Hittory,  translated  ftrom  the  3d  Oer.  ad. 
by  J.  SiiREi  (Bokn't  Liiran/,  London,  1857);  The  Logie 
^f  Hegel,  with  prolegomena,  by  Wm.  Wallacc,  Oxford, 
1874  (containing  vol.  1.  of  the  Snegc.  Phil.  Sci.)  j  The  Se- 
cret of  Hegel,  beiug  the  Hegelian  Sgetem  in  Origin,  Princi- 
ple, Form,  and  Matter,  by  Jambs  Hutchisom  SnitLnia,  3 
vols..  London,  1885  (contains  a  translation  of  a  portion  of 
the  first  volume  of  the  Logie,  with  full  oommeotary) ;  Oen- 
eral  Principlee  of  the  Pkiloeophg  of  Nature,  with  cm  Outline 
ofeomeof  it*  Recent  Development*  among  the  Oerman;  em- 
bracing the  Pkitoeophical  ^etem*  of  Sehetling  and  Hegel, 
and  Oken'i  Sgttem  of  Nature,  by  J.  B.  Btallo,  Boston, 
1 848  (contains  a  concise  but  genial  exposition  of  Hegel's 
entire  system) ;  The  Science  <^  Thtmghi,  a  Sgetem  of  Logie, 
by  Charles  Carroll  Evkrbtt,  Boston,  18SV  (oontainsan 
original  exposition  and  justification  of  a  system  substan- 
tially identical  with  Hegel's  Logic) ;  The  Natiouf  the  Foun- 
dationa  of  Civil  Order  and  Political  Life  in  the  U.  S.,  by  B. 
HuLiroRD,  New  York,  1870  (contains  an  original  exposi- 
tion and  discussion  of  positions  substantially  agreeing  with 
Hegel's  Philoaophy  of  Right*).  In  the  Journal  of  Specula- 
tive Philoiophg  (St.  Louis,  1867-75)  have  appeared  transla- 
tions of  B^nard's  Anatyi*  of  BegrV*  kinetic*  ;  of  ohap- 
ten  f^om  the  Phenomenology  of  Spirit,  with  analysis  and 
commentary ;  of  the  Philatophieal  Propaedeutic  (writ- 
ten at  Nuremberg)  on  Right*,  Moral*,  and  Religion,  the 
outlines  of  Logie  and  the  Phenomenology  ;  of  the  chapters 
in  the  Hi*tory  of  Philoaophy  on  Vlato  and  Aristotle  ;  of  the 
chapter  on  Chivalry  fh>m  the  bathetic* ;  of  the  greater 
part  of  Rosenkranx'a  Hegel  a*  the  National  Philoeopker  of 
Germany  (written  in  1869  for  the  centennial  anniversary 
of  Hegel's  birthday) ;  of  Trendelenburg  On  the  Logical 
QiieaHan  in  HegeC*  Syatem ;  of  Hichelet  and  Von  Hart- 
mann  on  Beget*  Dialectic ;  besides  original  artloles  on 
different  phases  of  Hegel's  system,  and  in  particular  an 
extended  Introduction  to  Speculative  Philoeopky  and  Logie, 
by  A.  Vera  (an  attempt  at  popular  presentation  of  Hegel's 
point  of  view).  Oerman  works  on  various  phases  of 
Hegel's  system  exceed  a  thousand.  Scarcely  a  new  book 
in  science  or  literature  appears  in  Germany  but  exbibtts 
some  trace  of  the  infinenoe  of  Hegel.  Perhaps  Karl 
Rosenkrani  is  to  be  named  as  the  foremost  defender  of  the 
Hegelian  system,  and  its  most  genial  interpreter;  R. 
Haym  is  its  moat  bitter  opponent.  A.  Vera  is  the  leading 
expounder  of  Hegel  in  French  and  Italian.  He  has  ex- 
panded the  Encyetapaedia  into  7  volumes  in  French  by  his 
copious  commentary.  He  is  now  (1875)  publishing  a 
French  translation  of  the  Philoeophy  of  Religion.  Charles 
Binard  has  published  5  volumes  in  French,  giving  a  trans- 
lation of  nearly  all  of  the  .^ethetic*. 

Hegel's  school  is  so  widespreading,  and  inelndes  mob  a 
variety  of  thinkers,  that  it  is  not  easy  to  give  an  aeoonnt 
of  it.  The  most  distinguished  names  in  it  are  OHsohel, 
Hinrichs,  Gabler,  Erdmann,  Harheineke,  Daub,  Rosen- 
kranx,  Oans,  Vatke,  Michslet,  Conradi,  Knno  Fischer, 
Hotho,  Oarriire,  Visohor,  Bmno  Bauer.  The  best  history 
of  the  Hegelian  school  is  to  be  found  in  Ebdmanh's  Ortm- 
dri**  der  QeecMchie  der  Philoeophie.  (See  articles  on  GxR- 
HAX  Philosopht,  Fichtb,  Schilliho,  Kart.) 

Wh.  T.  Harris. 
Hegeslp'pnSf  a  contemporary  of  Demosthenes  and 
JSschines;  acted  with  great  energy  against  Philip  of  Ma- 
oedon,  advocating  the  Phocian  alliance  and  the  declaration 
of  war  against  Hacedon.  Two  of  the  orations  which  have 
eome  down  to  us  under  the  name  of  Demosthenes  are  as- 
cribed to  Hegesippua  by  the  ancient  grammarians — namely, 
that  on  Halonesus  and  that  on  the  treaty  with  Alexander. 

Hegirah.    See  Hewrab. 


He'glna,  post-tp.  of  Sehnylkill  eo..  Pa.     Pop.  1154. 

Hei'berg  (Axdreas  Pbtxr)  was  b.  at  Vordingborg,  in 
the  island  of  Sealand,  Nov.  16, 1758 ;  studied  at  the  Uni- 
versity of  Copenhagen,  in  which  city  he  afterward  lived 
as  a  translator.  He  played  a  very  oonspicnous  part  in  the 
literary,  social,  and  politleal  life,  but  his  liberal  ideas  were 
blended  with  a  kind  of  revolutionary  passion,  and  the 
scourging  satire  with  which  he  attacked  any  kind  of  abuse 
was  often  mixed  with  scandal.  In  I7B9  was  exiled,  and 
went  to  Paris ;  received  a  position  in  the  ministry  of  foreign 
affairs,  and  was  frequently  employed  by  Talleyrand  in  dip- 
lomatic negotiations.  In  1 817  was  pensioned,  and  spent  the 
last  years  of  his  life  in  lonesome  retirement;  he  was  blind, 
and  his  beautiful  and  accomplished  wife  had  not  followed 
him  in  his  banishment.  D.  in  Paris  Apr.  30,  1841.  His 
comedies,  of  which  one,  Heekingbom,  has  been  translated 
into  English  and  has  had  quite  a  run  on  the  English 
stage,  were  much  appreciated  in  their  time,  bnt  are  now 
entirely  out  of  date.  But  some  of  his  songs  and  prose- 
writings,  as,  for  instance.  The  Life  of  a  Dollar-bill,  are 
still  interesting. 

Heiberg  (Johan  Luswio),  son  of  the  preceding,  was 
b.  at  Copenhagen  Pec.  14, 1791.  Remained  with  the  mother 
when  the  father  was  exiled.  In  1817  took  a  degree  aa  doctor 
in  philosophy  at  the  University  of  Copenhagen.  From  1819 
to  1822  lived  in  Paris  with  his  father.  From  1822  to  1825  oc- 
cupied a  chair  as  professor  at  the  University  of  Kiel.  After 
1825  resided  in  Copenhagen,  closely  connected  with  the 
Royal  Theatre  as  poet  and  translator,  as  director  fVom 
1840  to  1856,  and  as  censor.  D.  Aug.  25, 1860.  He  woa 
a  highly  aecompliahed  man,  at  once  broad  and  acute, 
and  always  elegant,  especially  when  he  had  to  tell  people 
that  they  were  stupid.  His  prose  writings  comprise  11 
vola.  of  criticiams  on  Danish  literature.  The  tendency  of 
his  criticism  was  to  educate  the  public,  and  make  it  capa- 
ble of  appreciating  literature  and  art;  and  in  this  tendency 
the  critic  was  eminently  succeaaful.  His  poetical  works 
oompriae  9  vola.,  and  consist  mostly  of  dramas,  of  which 
one,  £lrcrhi>i  ("  Elves'  hill "),  has  become  the  national  drama 
of  the  Danes,  in  spite  of  Holberg's  comedies  and  Ochlen- 
shlager's  tragedies.  Hia  chief  work,  however,  is  a  comedy 
not  destined  for  the  stage,  A  Soul  after  Death.  A  shop- 
keeper of  Copenhagen  dies.  From  the  aky  he  witnesses 
his  Durial  and  hears  the  minister'a  speech.  He  then  strolls 
along ;  knocks  at  the  gates  of  heaven,  but  is  rejected ;  tries 
to  get  into  Elysium,  but  is  r^ected  again ;  and  settles  down 
at  last  in  a  comfortable  place,  where  ho  finds  newspapers, 
beer,  tobacco,  and  slander,  exactly  aa  in  Copenhagen.  He 
has  only  one  objection  to  the  place :  its  name  is  hell. 

Clehe.vb  Peterseh. 

Hei'<le>  or  Heyde^  town  o^  Germany,  in  the  former 
dnehy  of  Holatein,  in  North  Ditmarsch,  near  the  North  Sea. 
It  carries  on  a  lively  trade  in  cattle  and  grain.     Pop.  6280. 

Hel'delberg,  town  of  Germany,  in  the  grand  duchy 
of  Baden,  on  the  Neokar,  has  one  of  the  oldest  and  most 
celebrated  universities  of  Germany ;  in  1862  it  numbered 
88  professors  and  785  students.  It  has  a  library  of  200,000 
volumes.  A  soologieal  museum,  a  botanical  garden,  a  la- 
boratory, and  an  observatory  are  connected  with  it.  The 
old  castle,  built  in  the  twelfth  century,  enlarged  in  the 
fourteenth  and  fifteenth,  much  iqjured  by  the  French  in 
1688,  and  nearly  destroyed  by  fire  in  1764,  forms  a  very 
interesting  and  picturesque  ruin.  The  mannfaotures  of 
Heidelberg  are  very  varied,  comprising  tobacco,  madder, 
ultramarine,  and  other  dyestolTa,  optical,  surgical,  and 
mnsieal  instruments,  paper,  and  leather ;  and  its  trade,  es- 
pceially  in  wine,  is  extensive.     Pop.  19,983. 

Heidslbergf  tp.  in  Berks  CO.,  Pa.,  en  the  Lebanon  Val- 
ley R.  R.     It  has  manufactures  of  iron.     Pop.  1I9S. 

Heidelberg,  tp.  in  Lebanon  co..  Pa.    Pop.  22S8. 

Heidelbergt  tp.  in  Ijehigh  oo..  Pa.    Pop.  1441. 

Heidelbnrg,  tp.  in  York  eo..  Pa.    Pop.  2266. 

Hei'denheim,  town  of  WUrtemberg,  Germany,  con- 
nected by  rail  with  Aalen,  Stuttgart  (45  miles  to  the  W. 
N.  W.),  and  NSrdlingen.  It  boa  varied  and  important 
manufaotures.     Pop.  5167. 

Heights  (Measurement).     See  Htfsoxetrt,  by  C.  A. 

SCHOTT,   U.  S.  C.  8. 

Heil'bronn,  town  of  Germany,  in  the  kingdom  of 
WUrtemberg,  on  the  Neokar,  is  a  curious  old  plaoe,  with 
narrow  and  crooked  streets,  and  high,  quaintly  ornamented 
houses.  Among  its  public  buildings  the  church  of  St.  Kilian, 
built  from  1013  to  1529,  the  city  hall,  and  the  tower  in  which 
QStz  von  Berliohingen  was  imprisoned  in  1529,  arc  the  most 
remarkable.  Its  trade  is  very  lively,  and  its  manufactures 
extensive  and  varied,  comprising  white  lead,  soap,  chem- 
icals, woollen  cloth,  gold  and  silver  ware,  cutlery,  and 
musical  and  scientific  instruments.     Pop.  18,965. 
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HEIMDALL— HEIR. 


Heim'dall,  or  Heinidalir,  the  watchman  of  the 
JSiir,  or  Scandinavian  godt,  son  of  Odin  by  a  mother  of 
the  Jotan  race.  He  has  golden  teeth,  ridea  a  horse  with 
a  golden  mane,  can  see  by  night  as  well  as  by  day,  and  be- 
holds ererything  within  a  hundred  leagues.  He  can  hoar 
the  growing  of  the  grass,  and  even  that  of  the  wool.  He 
dwells  in  the  bright  HiqunbjSrg,  at  the  place  where  the 
rainbow-bridge  enters  hearen.  When  danger  approaches 
he  blows  the  great  trumpet  Gjallar-hom  so  loudly  that  the 
whole  aniverse  oan  hew. 

Hei'ne  (HEiymcn),  b.  at  Diisseldorf  of  Jewish  parent- 
age Deo.  12, 1799,  was  early  sent  to  Hamburg  to  his  uncle, 
the  well-known  banker,  Salomon  Heine,  to  prepare  him- 
self for  commeroial  pursuits;  but  as  he  utterly  disliked 
business,  he  went  in  1S19,  with  his  unclo's  consent  and 
support,  to  Bonn  to  study  law.  After  a  short  stay  in  that 
city,  during  which  he  beoame  quite  intimately  acquainted 
with  A.  W.  Schlegel,  he  proceeded  to  Berlin,  where  Sehle- 
gol's  letters  introduced  him  to  the  celebrated  literary  circle 
which  gathered  around  Rahel  Levin,  and  which  was  fre- 
quented by  Hogel,  Chamisso,  Orabbe,  and  others.  Here  ho 
studied  literature  and  philosophy,  and  published  his  first 
book,  a  volume  of  poems,  in  1322.  The  poems  were  hardly 
noticed,  however,  and  the  young  poet,  disappointed  and 
disgusted,  left  Berlin  for  QSttingen,  where,  after  two  years' 
unwearied  study,  he  took  his  degree  in  law  in  1823.  Once 
more  he  returned  to  Berlin,  and  published  hii  two  trage- 
dies, Almamor  and  Hadclijf,  but  this  second  attempt  was 
still  more  nnsuocessful  than  the  first  had  been.  It  was  his 
Stiiebilder,  published  in  Hamburg  in  4  vols.,  fr6m  1828  to 
1831,  which  first  attracted  public  attention.  They  made 
quite  a  sensation  at  their  first  appearance.  The  audacity 
with  which  the  anther  ridiculed  every  idea  and  institution 
for  which  people  felt  veneration,  the  rooklossncss  with 
which  he  slandered  every  person  who  had  an  established 
name  in  literature,  the  malice,  wickedness,  and  deviltry 
of  the  book,  amosed  people,  at  the  same  time  that  they 
were  charmed  by  its  vivacity,  sprightlincss,  elegance,  and 
brilliant  wit.  Next  year  he  published  his  Buck  dtr  Lieder, 
in  whioh  he  inserted  the  greatest  part  of  his  earlier  poems 
from  1822 ;  and  this  book  made  him  at  once  the  most  widely 
read  author  in  Germany.  There  was  a  now  sense  of  beauty 
in  these  poems.  Everything  they  sung  of,  from  the  greatest 
in  historical  remembrances  to  the  most  insignificant  traits  of 
every-day  life,  became  wonderfully  living  and  fresh,  and 
whether  they  moved  in  a  strain  of  melancholy  or  mockery 
they  were  always  original  and  impressive.  People  beoame 
almost  intoxicated,  from  1827  to  18.31,  Heine  resided 
partly  in  Munich,  where  he  edited  Politi'teke  AnncUen  to- 
gether with  Lindner;  partly  in  Berlin,  where  be  fell  out 
with  Platen  and  enriched  the  German  literature  with  a 
piece  of  polemics  to  whioh  no  other  literature  has  an  equal, 
either  in  scandal  or  in  wit ;  and  partly  in  Hamburg.  The 
revolution  of  July  put  him  in  a  sort  of  democratic  freo^; 
and  as  it  perhaps  was  not  very  safe  for  him  to  live  in  Ger- 
many after  the  publication  of  Kakldorf  Uber  den  Adel,  in 
liric/en  nn  den  Qrafen  Jl.voa  itoltlee  (Hamburg,  1831),  he 
removed  in  that  year  to  Paris,  where  he  resided  with  some 
short  interruptions  for  the  rest  of  his  life ;  he  d.  there  Feb. 
17,  18SS.  From  18.36  to  the  fall  of  the  cabinet  of  Quiiot 
in  1848  he  received  an  annual  pension  from  the  Frenoh 
government  of  4000  francs.  From  1847  ho  was  for  the  most 
time  bedridden,  suffering  from  a  disease  of  the  spine,  whioh 
also  affected  his  eyes.  During  the  first  part  of  his  residence 
in  Paris  he  developed  a  great  literary  activity.  But  all 
that  he  wrote  was  only  a  repetition  of  the  two  original 
types  with  which  he  began — Bueh  dtr  Lieder  and  Heite- 
bilder — and  he  who  knows  those  two  books  knows  Heine. 
His  prose  style  improved,  but  his  ideas  did  not  improve, 
and  his  poetical  genius  weakened.  The  freshness  became 
artificial,  the  intensity  foroed.  A  lack  of  true  nobleness 
and  elevation  beoame  apparent,  and  his  influsBce  was  re- 
duced to  a  mer*  dissolving  prooess.  The  priiMipal  books 
written  in  Paris  were  Neue  Gediekte  (1844),  Atla  Troll 
(1847),  Rontanzero  (1854),  Beitriige  zur  Oeechfchte  derneu- 
ern  eckiinen  LitUratur  tn  Deutechland  (1833),  Franziieieche 
Ziutande  (1833),  Der  Salon  (1834-40),  Die  Bomantiiche 
SchuU  (1835),  Ucber  Bdme  (1840),  Vermieckle  Schrijien 
(18j4).  Clbmrrs  Petersen. 

Hein'sias  (AvTOSitig),  b.  about  1641,  and  d.  at  The 
Hague  Aug.  13,  1720.  When  William  of  Orange  ascended 
the  English  throne,  Heinsius  became  the  real  governor  of 
Holland,  and  he  acted  in  this  position  with  great  success 
and  in  perfect  harmony  with  his  royal  master.  Ho  was,  if 
not  the  creator,  a  most  energetic  promoter,  of  the  grand 
alliance  between  England,  Holland,  Hanover,  Denmark, 
Prussia,  Austria,  and  Savoy  against  Louis  XIV.,  and  it 
was  to  him,  as  the  real  soul  of  the  alliance,  that  Louis  XtV. 
made  overtures  of  peace  in  1708,  1709,  and  1710.  But  the 
negotiations  were  every  time  broken  off  on  account  of  the 


enormous  and  humiliating  sacrifices  which  Heinsius  de- 
manded of  France,  and  which  he  olung  most  doggedly  to. 
A  caprice  of  Queen  Anne,  however,  changed  the  whole  sit- 
nation  (see  Spjlitish  Scccessiok,  War  or  the),  and  as  at 
the  same  time  the  French  became  aaoceesfnl  once  more  in 
the  field,  tho  Peace  of  Utrecht  waa  concluded  Apr.  II,  1713. 
Heinsius  signed  it,  but  he  was  the  last  to  do  it. 

Heinsius  (Daniel),  a  disciple  of  Joseph  Scaliger,  b. 
June  9,  1580,  at  Qhen^  wrote  Latin  elegies  in  his  tenth 
year;  became  professor  at  the  University  of  Leyden  in  his 
twenty-fifth  year ;  charmed  the  whole  world  by  bis  Latin 
tragedies,  Herodee  In/anticida,  Auriacut,  etc.;  received 
great  honors  from  Qustavus  Adolphus,  Urban  VIII.,  and 
other  monarchs ;  and  d.  Feb.  25, 1655.  Published  critical 
editions  of  many  Greek  and  Latin  authors,  and  some  of 
these  editions  have  great  value. — His  son,  Kielaas  IIeix- 
8IIJ8  (b.  July  20,  1620 ;  d.  Oct  7, 1681),  also  acquired  a 
great  name  for  his  critical  editions,  especially  of  Latin 
poets.  He  was  not  a  poet  himself,  nor  did  he  fill  the  office 
of  a  professor.  He  was  a  statesman,  and  was  for  some 
years  in  the  service  of  Christina  of  Sweden. 

Heint'zelman  (Sahubi,  P.),  b.  in  Manheim,  Lancas- 
ter CO.,  Pa.,  Sept.  30,  1805;  graduated  at  West  Point,  and 
entered  the  army  as  second  lieutenant  of  infantry  July, 
1820.  For  twenty  years  he  served  principally  on  the  Xorth- 
om  frontier  and  in  the  Florida  war.  In  1847—48,  being 
now  a  captain,  he  served  io  the  Mexican  war,  and  was  bre- 
vetted  major  Oct.  9,  1847,  for  gallantry  at  Huamontla. 
From  1849  to  1855  he  served  in  California  against  the  Co- 
yote and  Uma  Indians,  and  subsequently  to  the  breaking 
out  of  the  civil  war  was  mostly  employed  on  frontier  duty 
in  Texas,  ooramandiog  operations  on  the  Rio  Grande 
against  Cortinas'  marauders,  eto.  lie  attained  a  majority 
in  the  army  in  1855,  and  in  May,  1861,  was  oommissioned 
colonel  of  the  17th  Infantry,  and  assigned  to  duty  in  Wash- 
ington OS  acting  inspector-general  of  that  department ;  ap- 
pointed brigadier-general  of  volunteers  May  17, 1861,  he 
commanded  the  foroes  whioh  captured  Alexandria,  Va., 
May  24,  and  commanded  at  that  place  till  July  following. 
He  took  part  in  the  first  battle  of  Bull  Bun,  July  21, 1861, 
where  he  was  wounded.  In  the  Virginia  Peninsular  cam- 
paign of  1862  be  oommanded  the  3d  army  corps  before 
Yorktown,  Apr.-May,  and  at  the  bottle  of  Williamsburg, 
May  5.  Promoted  to  be  m^or-general  of  volunteers  from 
the  date  of  the  latter  battle,  he  commanded  the  3d  and 
4th  corps  at  Fair  Oaks,  Hay  31,  June  1,  and  in  the  "  Seven 
Days'"  fight.  At  the  seoond  battle  of  Bull  Run  (Aug., 
1862)  he  was  engaged ;  also  present  at  Chantilly,  Sept  1. 
On  Feb.  2, 1863,  ho  was  plncea  in  eommand  of  the  defences 
of  Washington  and  the  22d  army  corps,  whioh  command 
be  held  till  Oct.,  1863 ;  and  from  Jan.  to  Oct.,  1864,  com- 
manded the  northern  department,  embracing  the  States  of 
Ohio,  Michigan,  Indiana,  and  Illinois;  subsequently  on 
oonrt-martial  duty  till  Ang.,  1865,  when  he  was  mustered 
out  of  the  volunteer  service.  Brevet  brigadier-general  and 
major-general  U.  S.  A.  for  gallant  conduct  in  battle.  Re- 
sumed command  of  tho  17th  Infantry  in  Sept.,  1865,  and 
commanded  in  New  York  harbor  and  in  Texas.  In  Feb., 
1869,  he  was  retired  Cram  active  service  upon  the  full  rank 
of  major-general.  G.  C.  SiimORS. 

Heir  [Lot.  isn-es],  one  who  is  entitled  by  law  to  socoeed 
to  the  real  estate  of  a  deceased  person  who  dies  without  a 
will  or  who  ie«ves  property  undisposed  of  by  his  will.  The 
name  is  only  stricUy  applicable  after  the  ancestor's  death, 
since  it  is  a  maxim  of  the  law  that "  no  one  can  be  the  heir 
of  a  living  person;"  still,  it  is  sometimes  used  in  a  second- 
ary sense,  to  designate  specified  persons,  during  the  ances- 
tor's life.  Personal  estate  does  not  pass  primarily  to  an 
heir,  but  is  received  by  the  administrator,  to  be  distributed 
among  the  next  of  kin,  aeoording  to  definite  rules  of  ap- 
portionment, after  the  satisflMtion  of  debts  and  otherpreper 
charges.  (See  ADHlsiantATOS.)  But  the  rights  of  heirs 
appertain  to  all  forms  of  real  estate,  tangible  or  intangible, 
in  possession  or  in  expectancy,  and  ore  vested  in  them  im- 
mediately open  the  occurrence  of- death,  withont  any  for- 
mality of  transfer  or  noceptanee.  Henee  it  is  a  legal  prin- 
oiple  that  no  man  can  make  another  his  heir,  since  heirship 
exists  independently  of  any  individual  creation,  and  de- 
pends solely  upon  the  ties  of  nature  and  established  rules 
of  law.  Property  passing  to  an  heir  is  said  to  be  ooquired 
by  deseent,  while  all  other  modes  of  obtaining  title  to  land 
are  denominated,  in  law.  acquisitions  by  pnrehaae.  An 
ancestor  is  under  no  obligation  to  refrain  from  disposing 
of  his  raal  estate  in  order  that  his  heir  may  not  be  deprived 
of  his  prospeetive  interest  therein,  but  may,  if  ho  desires, 
devise  it  entirely  to  third  persons  in  his  will.  This  rule  is 
sometimes  modified  by  statute,  as  in  New  York,  where  a 
testator  cannot  devise,  in  oertoin  coses  of  nearly  related 
heirs,  more  than  half  of  his  estate  to  charitable  corporations. 
When  the  heir  is  vested  with  the  teal  estate,  he  does  not  toko 
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it  absolntolj,  diaeharg«d  of  all  the  oUlma  of  eraditors,  bat 
sabjeet  to  their  right  to  lery  upon  it,  as  if  the  anoeetor 
were  Uring,  in  ease  the  arails  of  the  personal  property  are 
not  anffiaient  for  the  payment  of  debts.  The  qnestion  as 
to  what  relatives  shall  eonstitate  the  heirs  of  an  intestate 
is  determined  upon  different  prineiples  in  England  and  the 
U.  S.  It  is  the  policy  of  the  Bnglieh  law  to  keep  landed 
estates  andirided,  and  inheritance  is  therefore  governed  by 
the  law  of  PRnfoeB!nT<7RB  (which  see).  The  eldest  son 
and  his  descendants  hare  the  superior  claim  to  the  prop- 
erty, and  in  default  of  these  the  second  son  and  his  de- 
scendants receive  the  title,  and  so  on  with  the  other  sons 
if  there  be  any  in  the  family.  If  there  be  only  daughters, 
they  all  inherit  equally  by  virtue  of  the  doctrine  of  co- 
parcenary. In  the  U.  S.  no  preferential  claim  is  given  to 
any  one  of  the  ohildren  above  the  others,  and  all  shore  the 
inheritance  equally,  being  generally  considered  tenants  in 
common.  If  there  be  no  children  living  or  their  descend- 
ants, the  other  blood  relatives  who  are  nearest  in  degree  in- 
herit the  property  aooording  to  rules  prescribed  by  statute. 
They  will  be  found  considered  more  at  length  under  the 
title  Desce.xt.  When  there  are  no  heirs  of  the  deceased. the 
property  escheats  to  the  State. 

An  ktir-apparent  is  one  whose  right  of  succession  is  in- 
defeasible in  case  he  survive  his  ancestor ;  as,  for  example, 
the  eldest  son  under  the  English  law  of  inheritance.  An 
ktir-pnnunpth*  is  one  who  would  saooaed  if  the  anoestor 
were  to  die  immediately,  but  whose  right  may  be  displaced, 
if  the  ancestor  live,  by  the  coming  into  existence  of  another 
as  heir.  Thus,  in  England  an  only  daughter  would  be  heir- 
presnmptive  until  a  son  were  bom.  So  a  brother  would  be 
an  heir-presumptive  until  the  birth  of  a  child. 

(The  necessity  of  using  the  word  "heirs"  in  convey- 
ances of  land  is  considered  under  the  topic  Fee.  For  the 
difference  between  heir  at  common  law  and  Arret  in  the 
civil  law,  see  IliERES.)    G.Chase.   Ret.byT.W.Dwiobt. 

Heii'Apparent  and  Heir-Presamptive.  See 
Heir. 

Heir'loomS)  such  personal  chattels  as  go,  by  force  of 
a  special  custom,  to  the  heir,  along  with  the  inheritance, 
and  not  to  the  executor  or  administrator  of  the  former 
owner,  as  the  usual  laws  for  the  disposition  of  personal 
property  would  require.  The  term  "heirloom  is  fre- 
quently employed  in  English  law  at  the  present  day  as  ap- 
plying to  pictures,  plate,  or  other  articles  of  property  which 
have  been  directed  by  deed  of  settlement  or  conveyance  in 
trust  to  pass,  with  the  mansion-house  in  which  they  are 
placed,  into  whosesoever  hands  the  bouse  may  come.  The 
ancient  jewels  of  the  Crown  are  also  heirlooms.  Charters 
and  deeds  evidencing  the  title  to  the  land,  together  with 
the  receptacles  in  which  they  are  deposited,  pass  likewise 
to  the  heir  with  the  inheritance.  Ancient  authorities  define 
heirlooms  as  consisting  chiefly  of  such  articles  as  are  firmly 
attached  to  the  freehold,  but  these  are  now  considered  to 
pass  with  the  land  as  fixtures.  (See  Fixtdrb.)  The  owner 
of  heirlooms  cannot  dispose  of  tbem  by  will  if  the  land  is 
left  to  descend  to  the  heir ;  they  are  considered  as  consti- 
tuting too  essential  a  portion  of  the  real  estate  to  be  thus 
dissevered.  The  law  concerning  heirlooms  is  confined  to 
English  jurisprudence,  and  is  of  no  importance  in  the 
U.  8.,  unless  title-deeds  to  land  are  considered  as  passing 
to  the  heir  under  this  designation  in  this  country.  This, 
however,  is  not  definitely  determined. 

Gborqi  Chase.    Bevised  bt  T.  W.  Dwight. 

Hel  [related  to  the  word  hell],  the  Norse  goddess  of  the 
dead,  was  the  daughter  of  Loki  and  Augurboda,  and  dwelt 
in  Niflheim,  under  one  of  the  roots  of  Tggdrasil,  the  mys- 
tic ash  tree,  where  she  had  been  hurled  by  the  All-Fathet. 
Her  awful  abode  was  the  home  of  monatrous  evils  of  every 
kind,  and  from  it  there  was  no  escape. 

HefamyE  [Gr.  iAw,  "  meadow,"  and  im,  "  mouse  "],  a 
name  sometimes  given  to  Ptdetst  Captiuu,  a  South  African 
rodent  of  the  ikmily  Padetidss,  also  called  jumping  hare 
and  grand  jerboa.  It  is  over  a  foot  long,  and  can  leap 
like  a  kangaroo — over  SO  feet.  Is  nocturnal,  and  can  rap- 
idly hide  itself  in  the  ground.     It  is  exceedingly  timid. 

Hel'der,  The,  town  of  the  Netherlands,  in  the  prov- 
ince of  North  Holland,  on  the  Mandtep,  which  separates 
the  mainland  from  the  island  of  Tezel.  Thenatani  bar- 
rier against  the  sea  to  the  lowWuida  is  the  ooaat-range  of 
"  dunes  "  or  domt — hiilooka  of  sand  thrown  ap  by  the 
waves  and  drifted  inward  with  the  winds — whioh  lias  a 
width  in  some  places  exceeding  S  miles.  Towards  the 
sonthem  extremity  of  the  peninsula  of  North  Holland  the 
barrier  becomes  mneh  enfeebled,  and  the  very  extremity, 
the  Helder,  has  required  works  of  extraordinary  mi^i- 
tnde.  The  great  dyke  of  the  Helder,  bnilt  of  Norwegian 
granite  and  Belgian  limestone,  forms  for  f  miles  an  arti- 
ficial coast-barrier.  The  Helder,  previously  little  more 
than  a  flshing-rillage,  was  strongly  fortified  and  made  a 


naral  station  by  Napoleon  L,  who  called  it  his  northern 
Qibn^tar.'  The  government  of  Holland  maintains  here  a 
naval  establishment,  with  dry  docks,  etc.  The  difficulties 
of  navigation  of  the  Zuyder-Zeo  caused  the  construction 
in  1820  of  the  "North  Holland  Canal,"  from  the  Y  at  Am- 
sterdam to  the  Helder,  by  which  the  latter  place  became 
the  real  seaport  of  Amsterdam.  In  this  capacity,  however, 
it  will  be  in  great  degree  superseded  by  the  "  North  Sea 
Canal "  port  now  in  construction.     Fop.  17,2S)S. 

Hel'en  ['axim)],  wife  of  Menelaus,  and  the  most  beau- 
tiful woman  among  the  Greeks,  was  a  daughter  of  Ledo, 
bom  at  the  same  time  with  Castor  and  Pollux.  Her  se- 
duction by  Paris  (with  whom  she  fled  to  Troy)  was  the 
cause  of  the  Trojan  war.  Her  story  is  variously  given  by 
different  Greek  poets. 

Helen,  post-tp.  of  HcLeod  co.,  Hinn.    Pop.  476. 

Hel'ena,  city,  cap.  of  Phillips  co.,  Ark.,  on  the  Missis- 
sippi Biver,  80  miles  below  Memphis,  Tenn.  It  is  the  ter- 
minus of  the  Arkansas  Central  R.  B.,  has  2  banking-houses, 
6  ohurohes  for  white  and  2  for  colored  people,  2  daily  and  1 
weekly  newspaper,  public  schools,  2  oil-mills,  gasworks,  2 
fire-engines,  a  hook-and-ladder  company,  a  city-ball,  and  a 
theatre  building.     Pop.  2249. 

Q.  K.  TJxDERWooD  A  Co.,  Pens.  "  Sodtberx  Shield." 

Helena,  tp.  of  Antrim  co.,  Mich.    Pop.  483. 

Helena^  post-tp.  of  Scott  co.,  Uinn.     Pop.  1089. 

Helena,  post-r.,  cap.  of  Lewis  and  Clarke  oos.,  Mont., 
in  the  heart  of  the  gold  and  silver  mining  district  of  Mon- 
tana, l&O  miles  S.  of  Fort  Benton.  It  has  2  national  and 
1  private  bank,  silver-smelting  works,  foundry  and  machine- 
shops,  2  carriage-shops,  2  door,  blind,  and  sash  factories,  b 
Jnarts  and  3  lumber  mills,  and  2  daily  and  weekly  journals, 
t  is  the  ehief  town  of  Hoataoa.    Pop.  3100. 

B.  B.  Fisc,  Ed.  "Heleha  Hebald." 

Helena,  post-tp.  of  Johnson  eo..  Neb.    Pep.  333. 

Helena,  post-v,  of  Brasher  tp.,  St  Lawrence  co.,  N.  T. 
It  has  water-power.     Pop.  150. 

Helena,  a  v.  of  Newbeny  co.,  S.  C,  1  mile  V.  of  New- 
berry Court-house,  at  the  junction  of  the  Greenville  and 
Columbia  and  the  Laurens  R.  Rs. 

Helena,  post-v.,  county-seat  of  Karnes  co.,  Tex.,  it 
miles  S.  E.  of  San  Antonio,  on  San  Antonio  Biver. 

Helena,  Sairt,  mother  of  Constantino  the  Great,  b. 
at  Drepannm  in  Bithynia  in  247  (or,  as  some  say,  at  Glou- 
cester in  Britain).  She  was  married  to  the  emperor  Con- 
stantius  Chloms,  who  for  reasons  of  state  divorced  her  in 
282 ;  but  her  son,  Constantino  the  Great,  on  succeeding  to 
the  throhe  in  300,  treated  her  with  great  honor,  and  con- 
ferred upon  her  the  title  of  Augusta.  After  her  conversion 
to  the  Curistian  faith  she  made  a  pilgrimage  to  Jerusalem, 
where,  with  almost  miraculous  suooess,  if  the  legend  is 
credible,  she  ^suoceeded  in  identifying  all  the  remarkable 
objects  and  places  connected  with  our  Saviour's  history; 
more  especially  his  sepulchre  and  the  real  wood  of  the 
cross  on  whioh  he  suffered.  She  also,  as  we  are  told,  dis- 
covered the  burial  place  of  the  "  Magi "  or  Wise  Men  of  the 
East  (the  "  Three  Kings"),  removed  their  bodies  to  Con- 
stantinople, whence  they  were  transferred  to  Milan,  and 
thence  (1164)  to  Cologne,  where  they  constitute  one  of  the 
ehief  wonders  and  sights  of  the  noble  cathedral,  D.  about 
328.  For  her  many  virtues  and  charities  she  was  subse- 
quently canonised  by  the  Church. 

Hel'enns,  a  son  of  Pyrrhns,  king  of  Epims,  accom- 
panied his  father  on  his  expedition  to  Italy  in  280  B.  c. 
After  the  defeat  at  Beneventum,  in  276  B.  c,  and  the  return 
of  Pyrrhns  to  Epirus,  Helenns  was  left  in  Tarentum  with 
a  small  garrison  of  Epirotes.  He  was  soon  recalled,  how- 
ever, and  took  part  in  the  attack  on  Argos,  in  which  Pyr- 
rhns was  killed.  He  was  taken  prisoner  himself,  but  An- 
tigonus  Gonatas  treated  him  with  great  regard,  and  allowed 
him  to  return  to  Epirus  with  the  remains  of  his  father. 

Hiliade  (Jeax),  b.  in  1801  at  Tnrgowitx,  was  brought 
up  at  Bucharest,  then  capital  of  Wallaohia,  in  a  college, 
where  he  made  such  remarkable  progress  that  at  twenty 
years  of  age  he  was  chosen  one  of  its  professors.  As  a 
literary  man  he  introduoed  French  literature  into  Bou- 
mania  by  translating  the  Meditationa  of  Lamartine,  the 
works  of  Voltaire,  and  other  authors  of  the  seventeenth 
century.  He  published  also  Tht  Cheritbim  and  Seraphim, 
and  another  poem,  Michael  the  Brave,  which  is  the  na- 
tional poem,  the  Iliad  of  Bonmania.  Hiliadc  in  1831 
foundea  the  Wallaehian  Courier,  a  paper  which  was  soon 
suppressed  by  the  Wallaehian  government,  then  under  the 
influence  of  Bussia.  In  1848,  H£liade  was  a  member  of 
the  revolutionary  government,  and  in  September  he  was 
exiled.  He  went  to  Paris,  then  to  the  island  of  Chio,  where 
he  finished  his  poem  of  Michael  the  Brave,  and  since  1850 
he  has  lived  in  Bonmania.  Fiuz  Adcaioiie. 
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Helianthns.    8m  SimrLowcR. 

Hel'icoid  [Gr.  lAtt,  a  "nroll,"  and  tUot,  "form"],  a 
warped  surface  that  ma;  be  generated  by  a  atraight  line 
moving  go  that  each  of  it<  point<  shall  adranoe  uni- 
formly in  the  direction  of  a  giren  straight  line,  and  at  the 
same  time  have  a  uniform  angular  motion  around  it.  The 
fixed  line  is  called  the  ctxiM  of  the  surface,  the  moving  line 
is  called  the  directrix,  and  anj  position  of  the  directrix  is 
called  an  element.  The  eonditions  imposed  require  that 
the  same  point  of  the  generatrix  shall  remain  oontinnally 
on  the  axis,  and  that  the  angle  between  the  directrix  and 
axis  shall  be  constant.  When  this  angle  is  a  right  angle, 
the  helicoid  is  right ;  otherwise  it  is  oblique.  The  ourre 
generated  by  any  point  of  the  direotriz  is  called  a  ktlir. 
The  right  helicoid,  which  is  a  particular  ease  of  the  heliooid, 
is  also  a  particular  case  of  the  right  conoid.  The  under 
surface,  or  soffit,  of  the  spiral  stairway  is  an  example  of 
the  right  helicoid ;  also  the  upper,  or  lower  surface  of  the 
thread  of  the  rectangular-threaded  screw.  The  upper  and 
lower  surfaces  of  the  thread  of  a  triangular-thretded  sorew 
are  examples  of  the  oblique  heliooid.  Since  the  helicoid  is 
a  warped  surface,  every  plane  passing  through  an  element 
is  tangent  to  the  surface  at  some  point  of  the  element.  To 
construct  a  plane  that  shall  be  tangent  to  a  heliooid  at  a 
given  point,  draw  the  element  of  the  surface  through  the 
given  point;  also  a  tangent  line  to  the  helix  that  passes 
through  the  same  point;  the  plane  of  these  lines  is  the  re- 
quired plane.  A  plane  through  the  point  of  oontaot,  per- 
pendicular to  the  axis,  intersects  the  surface  in  a  carve 
oalled  the  spiral  of  Archimedes,  and  the  tangent  plane  in 
a  line  tangent  to  this  spiral.  If  tangents  are  drawn  to  any 
helix  at  every  one  of  its  points,  these  tangents  form  a  sur- 
face called  the  derelopabU  kelieoid,  from  the  fact  that  it  can 
be  developed,  or  rolled  out,  on  a  plane.         W.  O.  PccK. 

Hel'icon  [Or.  'KAmai'],  Moant^  a  mountain  of  Qreece, 
in  Boeotia,  between  the  Onlf  of  Corinth  and  Lake  Copais. 
It  is  strictly  a  range  of  mountains,  a  continuation  eastward 
of  Parnassus.  Its  highest  point  is  a  cone  5000  feet  high. 
Its  eastern  side  is  fertile  and  abounds  in  springs.  Holieon 
was  sacred  to  the  Muses,  probably  because  Hesiod  the  poet 
lived  at  Asora,  near  its  eastern  foot.  Near  Ascra  was  the 
fountain  Aganippe.  Higher  up  was  the  grove  of  the  Muses. 
Still  higher  up  was  the  well  Hippoorene.  These  points  are 
well  identified  in  modem  times. 

Herigoland,  or  Hel'goland  ("  holy  land  "),  a  small 
island  in  the  North  Sea,  captured  by  England  from  Den- 
mark in  1807,  opposite  to  and  about  40  miles  from  the 
month  of  the  Elbe,  in  lat  H'  11'  S.  and  Ion.  7°  iS'  E. 
Inoluding  Sandy  Island,  it  is  about  I  mile  long  from  N.  to 
8.,  one-third  of  a  mile  wide,  and  about  3  miles  in  circum- 
ference. The  inhabitants  are  mainly  of  Frisian  descent, 
and  engaged  in  fishing  and  piloting,  though  of  late  years 
they  have  turned  their  attention  to  accommodating  visitors 
who  resort  here  for  the  fine  sea-bathing.  The  island  is  di- 
vided into  two  parts — the  low  ground  and  the  rock ;  the 
latter,  a  red  sandstone,  rises  to  a  height  of  200  feet  above 
the  sea.  There  are  several  excellent  roadsteads.  Although 
much  has  been  said  of  the  gradual  washing  away  of  the 
island  by  the  sea,  the  probable  rate  is  but  very  small ;  and 
by  the  beat  authorities  it  is  stated  that  the  island  has  suf- 
fered a  diminution  of  but  three  miles  in  ciraumference  for 
a  century.  The  government  is  vested  in  a  governor  ap- 
pointed by  the  Crown,  aided  by  an  executive  council.  The 
island  is  fortified,  and  has  a  lighthouse.  In  ancient  times 
it  was  inhabited  by  Frisii,  and  it  la  aaid  that  on  thia  island 
the  temple  of  the  Friaic  god  Foaete  stood,  beforo  the  intro- 
duction of  Christianity  in  tho  eighth  century,  when  it  was 
destroyed.     Pop.  1912. 

Heliodo'ms  ["HAuMupot],  classed  among  the  Kriplore» 
eroliei  Ormci,  b.  at  Emcaa  in  Syria,  and  flourished  towarda 
tho  end  of  the  fourth  century  A.  D. ;  wrote,  probably  in 
early  life,  a  romance  entitled  ^^tliittpica  in  10  books,  de- 
scribing tho  loves  of  TheagcncB,  a  Thessalian  youth,  and 
Cbariclea,  daughter  of  a  king  of  Ethiopia.  Heliodorns 
became  in  later  life  bishop  of  Tricca.  The  best  editions 
are  by  Mitscherlich  in  the  Seriptnret  Brotiei  Ormei  (the 
2d  vol.  in  2  parts,  Strasburg,  1798),  by  Corses  (Paris, 
1805,  2  vols.),  and  in  Didot'a  Seriptorum  Ormconim  Bibli- 
otheea  (Paris).  H.  Dbisles. 

Heliogabalns.    See  Elaqabalus. 

Heliom'eter  [Gr.  ^wt,  tho  "sun,"  andfi^rpov,  a  "meas- 
nre  "],  an  instrument  first  invented  to  measure  the  diameter 
of  the  sun  in  seconds  and  parts  of  seconds,  but  now  em- 
ployed to  measure  small  arcs  generally  upon  tho  celestial 
sphere.     There  are  several  remarkably  ingenious  forms. 

Heliop'olis,  one  of  the  most  famous  oities  of  ancient 
Egypt,  situated  near  the  delta  of  the  Nile,  on  the  canal 
whicn  connected  that  river  with  the  Red  Sea.  It  was  the 
chief  seat  of  the  worship  of  the  son  and  the  cradle  of  the 


legends  of  the  sacred  bull  Mnevis  and  the  wonderful  bird 
Phoenix.  It  was  celebrated  for  tho  magnificence  of  Its  tem- 
ples and  for  the  learning  and  wisdom  of  its  priests.  Many 
of  the  Greek  philosophers  spent  some  time  in  Ueliopolis 
to  study ;  Plato  lived  there  for  thirteen  years.  In  the  fifth 
oentury  it  began  to  decline,  and  when  Strabo  visited  it  at 
the  beginning  of  the  Christian  era,  ho  found  it  a  city  of 
magnificent  ruins,  of  which  now  only  a  few  fragments  are 
left.     Its  site  is  ooeupied  by  a  small  village,  Matareeyeh. 

Heliopolis  of  Syria.    See  Baalbec. 

He'Iiostat  [Or.  ^to»,  the  "  stm ;"  ararit, "  placed,"  from 
ivrafat,  to  "  place "],  a  mirror  carried  by  a  clockwork 
mechanism,  so  contrived  as  to  reflect  a  beam  of  solar  light 
in  an  unvarying  direction,  notwithstanding  the  apparent 
change  of  place  of  the  sun  in  its  diurnal  motion.  The 
heliostat  has  long  been  in  use  in  physical  investigations 
and  experiments,  without  possessing  a  high  degree  of  pre- 
cision. More  recently  it  has  been  employed  in  aid  of  as- 
tronomical observation,  for  which  purpose  it  has  been 
greatly  improved.  The  American  expeditions  sent  oat  to 
observe  the  transit  of  Venus  of  1874  (and  also  the  French) 
mode  use  of  the  helioatat  in  photographing  the  sueceesive 
aspects  of  that  phenomenon  by  means  of  telescopes  of 
long  focus  (40  feet),  instruments  which  without  it  could 
not  have  been  employed  at  all.  A  nearly  or  quite  perfect 
form  of  heliostatic  apparatus,  as  it  respects  precision  of 
movement,  was  one  of  the  latest  inventions  of  the  veiy  in- 
genious Foucanlt,  and  was  called  by  him  the *t<f<n>f<ai  (Lat. 
sfrfus,  a  "star  or  constellation;"  rtatuerCf  to  "place"  or 
"fix  "),  being  designed  for  use  in  all  the  ordinary  observa- 
tions of  astronomy,  for  the  purpose  of  enabling  the  ob- 
server to  occupy  constantly  the  same  and  the  most  eonve- 
nient  position.  F.  A.  P.  Babhard. 

He'Iiotrope,  or  Bloodstone^  a  variety  of  jaspory 
quartz,  much  used  in  jewelry,  and  presenting  bright  red 
spots  upon  a  deep  green  ground: 

Heliotrope  [Or.  fAm,  the  "son;"  rpowi,  « turning"], 
an  instrument  employed  in  geodesy  to  reflect  the  sun's 
rays  iVom  one  signal-station  to  another  in  order  to  facili- 
tate observation ;  the  reflecting  snrfluje  presenting  to  the 
distant  observer  the  appearance  of  a  brilliantly  luminous 
point  or  star.     There  are  several  varieties. 

Sleinkeil'i  Heliotrope.— ^Tim  following  desoription  of 
this  nseful  iDstrament  may  be  aooeptable  to  observer*, 
since  the  inventor's  own  aeconnt  is  not  readily  aeeessihle.* 
This  extremely  simple  and  portable  little  instrument  may 
be  used  directly  to  indicate  tne  position  of  a  distant  object, 
for  the  purpose  of  angular  (horizontal  or  vertical)  meas- 
ures, or  it  may  be  employed  for  giving  time-signals  (chro- 
nometer comparisons,  for  instance)  to  a  distant  point;  and 
observers  at  distant  stations  may  even  converse  by  adopt- 
ing an  alphabet  composed  of  long  and  short  intervals  of 
time.  Should  the  station  to  which  the  light  of  the  helio- 
trope is  to  be  shown  be  at  a  distance  too  great  for  the  nn- 
aided  vision,  the  instrument  may  be  attached  to  a  telesoope. 
Fto.  1. 


SteinbeU's  Heiiotrope. 
By  tbe  aid  of  the  annexed  figure,  representing  the  in- 
strument two-thirds  its  aotaal  length,  its  a4jastmentand  osa 
may  be  easily  nnderatood.  Its  principle  of  oonstruetion 
involves  the  formation  of  an  imago  of  too  sun  180°  distant 
from  the  direction  of  the  reflected  rays,  by  means  of  which 
the  eye  may  perceive  the  distant  area  over  which  the  solar 
light,  reflected  by  the  mirror,  is  diffused.  This  is  effeeted 
as  follows :  The  reflecting  surface  of  the  mirror  is  perfor- 
ated in  the  centre,  and  that  axis  of  the  instrument  which  i* 
directed  to  it  carries  a  small  lens,  in  the  focus  of  which  is 

•  Schumacher's  Jakrbuch  for  18M,  p.  12. 
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Slued  a  sorfaoe  of  whits  chalk  or  plaster  of  Paria.  If 
le  solar  rays,  admitted  through  the  hole,  are  made  to  fall 
upon  the  lena,  they  are  united  on  the  white  snrfaae,  and 
are  returned  back  through  the  leni  and  reflected  by  the 
lower  snrfaoe  of  the  glass  where  the  metallic  surface  had 
been  remored,  and  in  a  Fio.  2. 

direction,  according  to 
the  laws  of  optics,  exactly 
opposite  to  that  in  which 
the  Ktm*  lower  surface  of  \ 

the  mirror  reflects  the  sun  \ 

towards  the  distant  ob-  X    \ 

jeot.    (SeeFig.  ?.)     To  VMnit     ^  ^- 

use  the  instrument  ad-  'iv- ■ 

just  as  follows :  Imagine  , , 

a  plane  to  pass  through  IM      \\\ 

the  rertisal  axis  of  the  ^^  J>nt°^. 

supporting  screw  and  the  ^  NJv 

optical  axis  of  the  lens  uhatk^ 

(and  consequently  also  through  the  centre  of  the  opening 

in  the  reflecting  surface  of  the  mirror),  and  direct  the  latter 

to  the  sun.  F.  A.  P.  Bakicabo. 

Heliotrope  [Qr.  ijAuK,  "sun,"  and  rphm,  to  "torn;" 
the  flowers  were  once  beliered  to  turn  with  the  sun],  a 
genus  (J^eKoCrainam)  of  herbs  and  shrubs  of  the  order 
BoraginacesB.  The  H.  /Vmnanum  and  its  hybrids  are 
grecn-honse  shrubs,  haring  flowers  of  delightful  fragrance. 
They  are  eztensiTcly  oultirated  for  their  flowers,  which  are 
used  by  perfumers.  B.  euraxaotcum  and  mj/oKOoUa  are 
natives  of  the  U.  S.,  where  also  the  common  heliotrope  {H. 
Ewropmum)  is  naturalised.  The  Indian  heliotropes  {Belio- 
pkjfhaa)  have  a  few  representatiTes  in  the  flora  of  the  U.  6. 

Helix.    See  Pclmohata.. 

Helix  [Or.  ixtf,  a  "winding"],  a  eurve  deaoribed  by 
any  point  of  the  generatrix  of  a  heliooid.  (See  Hsliooid.) 
If  a  screw  is  turned  around  in  a  fixed  nut,  every  point  of 
the  screw  describes  a  helix.  From  the  method  of  its  gen- 
eration it  follows  that  every  point  of  a  helix  is  equally  dis- 
tant from  the  axis ;  hence,  if  we  suppose  the  axis  vertiaal, 
the  horisontal  projection  of  a  helix  is  the  circumference  of 
a  circle ;  farther,  every  tangent  to  a  helix  makes  a  constant 
angle  with  the  horisontal  plane.  If  the  projecting  cylinder 
of  a  helix  on  the  horisontal  plane  is  developed,  or  rolled 
out,  on  a  tangent  plane,  the  helix  will  develop  into  a  right 
line,  which  makes  with  the  development  of  the  base  an  an- 
gle equal  to  the  angle  that  the  helix  diakes  with  the  hori- 
sontal plane.  The  tangent  of  this  angle  is  equal  to  the  ver- 
tical distance  through  which  the  generatrix  ascends  in  one 
revolution,  divided  by  the  horisontal  projection  of  the  same 
portion  of  the  helix.  The  different  helices  that  make  up 
an  oblique  helicoid  are  differently  inclined  to  the  horisontal 
plane,  toe  limits  of  this  varying  inclination  being  90°  and 
0°.  The  nearer  a  helix  is  to  the  axis,  the  greater  is  its  in- 
clination. If  tangents  are  drawn  to  a  given  helix  at  every 
point,  and  produced  to  meet  a  plane  perpendicnlar  to  the 
axis,  they  will  intersect  that  plane  in  a  cun'c  which  is  an 
involute  of  that  circle  which  is  the  horisonti^projeotion  of 
the  given  helix.  W.  Q.  Pscx. 

Hell.  Hell  is  originally  that  which  is  "  covered  "  [Ang. 
Sax.  ketan],  the  invisible  world;  the  Hebrew  Skeol  (to 
"  ask,"  or  "  to  be  hollow  ")  is  the  WMUr-world  ;  the  Qreek 
HaiU»  is  the  uiueen  place ;  Oehtrtna  means  the  valley  of 
Hinnom.  The  Old  Testament  uses  Sheol,  and  the  New 
Testament  nses  Hades,  for  the  place  of  the  dead;  some- 
times the  words  may  be  restricted  to  the  grave,  at  others 
to  the  place  of  the  spirit  without  regard  to  character, 
though  there  are  acknowledged  distinctions  and  divisions 
there.  The  Jews  after  the  exile  divided  Sheol  into  Para- 
dise and  Qehenna.  (On  Hada  see  Dr.  E.  R.  Craveh's 
Excurnu,  Lange's  Comvuot.  <m  Revelation,  p.  364.) 

The  place  of  punishment  (the  present  meaning  of  "  hell ") 
is  described  in  the  Bible  as  a  place  of  torment  or  everlast- 
ing punishment.  It  is  figuratively  spoken  of  as  under  the 
earth,  as  Gehenna  (the  valley  of  Hinnom,  where  the  rites  of 
Moloch  were  celebrated),  as  Tartarus,  as  silenoe,  the  prison- 
bouse,  the  pit  of  destruction,  outer  (or  blackness  of)  dark- 
ness, where  the  worm  dieth  not,  etc.  The  condemned  suffer 
(1)  the  punishments  which  naturally  follow  sin — loss  of  hap- 
piness, pain,  propensities  to  sin,  the  company  of  the  evil, 
etc. ;  and  (2)  Qod's  potitive  judgments.  Sufferings  vary 
with  degrees  of  gnilt.  Between  hell  and  heaven  the  scho- 
lastic divines  placed  Purgatory,  with  various  compartments. 

The  Church  has  almost  always  and  universally  held  to 
the  future,  eternal  punishment  of  the  wicked.  Here  and 
there  some  have  taught  (1)  no  future  punishment;  (2)  a 
partial,  (3)  or  complete  restoration.  Almost  every  nation 
and  tribe  has  beUered  in  the  existence  of  hell  as  »  place  of 
punishment.  Descriptions  have  depended  largely  on  the 
power  and  character  of  men's  imaginationB.  (See  the  ac- 
counts of  the  Soandinarian  Niflhefan  and  the  minute  and 


boundless  extravagance  of  the  later  Hindoo  dootrine.)  The 
pagan  accounts  vary  according  to  the  peculiar  views  of 
each  people  as  to  the  character  of  evil  and  that  which 
constitutes  the  horrible.  The  Bible  is  very  reticent  as  to 
particulars;  heathen  writings  are  generally  very  minute, 
sensuous,  and  revolting.  (See  art.  "Qehenna"  and  the 
literature  by  Prof.  Bira  Abbot  in  the  Appendix  to  Alger's 
History  of  tke  Doctrine  oj  a  Future  Life.)      Isaac  Rilet. 

Hell  (Haxiviuan),  b,  at  Schemnitz  Hay  13,  1720.  In 
1788  he  entered  the  Society  of  Jesus,  and  in  17&1  took  holy 
orders.  From  early  youth  he  evinced  great  interest  in 
astronomy  and  natural  seience,  and  while  in  Vienna  studied 
at  the  observatory  belonging  to  the  society.  Later,  he  held 
the  ehair  of  mathematics  at  the  University  of  EUusen- 
bnrg,  Transylvania,  for  a  couple  of  yean,  but  from  1756 
filleid  the  position  of  director  of  the  observatory  in  Vienna 
to  his  death,  Apr.  II,  1792.  His  principal  works  are 
Epkeneride*  Aetronomiea  ad  meridianum  Yindobonetieem 
(1757^6),  and  Obaervatio  traneitue  Veneria  ante  diecum  Soli§ 
die  Sjunii,  anno  1769  (1770) ;  which  observation  was  made 
at  Vardohuus,  the  northernmost  town  on  the  mainland  of 
Europe.  On  this  northern  journey  he  was  said  to  have 
made  most  important  observations,  but  they  were  never 
published,  though  announced. 

Hel  ladotheri'idse  ["EAAiif, "  G  reece,"  and  «igpiaF, "  wild 
beast  "1,  a  family  established  for  an  extinct  form  whose  re- 
mains have  been  found  in  the  Miocene  deposit  of  Fikermi, 
near  Athens.  The  animal  in  its  external  appearanof  had 
some  resemblance  on  the  one  hand  to  the  giraffe,  and  on 
the  other  to  the  antelopes  or  deer,  the  body  in  front  being 
upraised  higher  than  behind,  as  in  the  giraffe,  but  the 
legs  being  relatively  shorter,  and  the  neck  not  prolonged, 
thus  rather  resembling  the  antelopes.  It  excelled  in  bulk 
any  of  the  living  ruminants.  The  skull  was  distinguish- 
ed by  the  extension  of  the  supra-occipital  and  parietal 
far  backward,  and  by  its  contnction  forward  in  front  of 
the  molars,  the  facial  portion  being  normally  produced. 
The  molars  (H.  J,  P.M.  })  were  broad,  and  the  inner  cres- 
centie  plates  of  enamel  described  a  simple  curve.  No 
horns  appear  to  have  been  developed.  The  generic  name 
is  Helladotkerium.  (See  Gaudrv,  Animavx  foeeilet  de 
I'Attique,  pp.  2i2,  264,  pi.  41-14.)  Theodore  Gill. 

Hel'lam,  post-tp.  of  York  eo..  Pa.    Pop.  1639. 

Hellani'cai  ['EAA^vutet],  the  most  distinguished  of  the 
old  AvyoYp^^ot,  preceding  Herodotus,  was  a  native  of  Mity- 
lene  in  Lesbos,  b.,  aoeonling  to  Pamphila,  B.  c.  496,  and  d. 
about  411 ;  but  these  dates  are  much  questioned.  Like  He- 
rodotus and  Heeatseus,  he  visited  the  countries  ho  describes, 
though  scarcely  any  particulars  of  his  life  are  known.  He 
wrote  a  number  of  works  (some  state  30),  but  probably  parts 
of  works  are  quoted  by  distinct  titles.  They  related  chiefly 
to  the  early  Greek  and  Persian  history.  His  principal 
wntings  are  DeHcalioneOf  in  two  books;  Pkoronie,  in  2 
books;  Atlanti;  in  2  books;  Troica,  in  2  books;  Attkie,  in 
4  books ;  jEoliea,  in  2  books ;  Pereica,  in  two  books ;  and 
a  chronological  work,  UfaiM  t^  *H^w  (r  list  of  the  priest- 
esses of  Juno  at  Argos),  in  3  books.  Of  his  writings,  frag- 
ments are  left,  collected  by  Sturs,  HeHanici  Leebii  Fragnu 
(1826),  and  by  Hiiller,  Hitt.  Ormc.  Fragm.,  vol.  i.,  pp.  45- 
69.  (See  Mure's  Jliit.  Oreek  Lit.,  vol.  iv.)     H.  Drislkr. 

Hellas.   See  Grbkcb,  by  PRor.  H.  C.  Camerox,  Pb.  D. 

Hell'bendeT)  the  Menopoma  alleghanieneie  or  Proto- 
nopeie  iorrt'efa, called  also  Mud  Devil,  Gronnd  Puppy, 
and  Yonng  Alligator,  a  tailed  batrachian  found  through- 
out a  large  part  of  the  U.  S.  It  Uvea  at  the  bottom  of  streams, 
is  one  or  two  feet  long,  and  is  incorrectly  believed  by  fisher- 
men to  be  poisonous.  It  is  very  greedy,  and  often  bites  a 
fish-hook,  to  the  angler's  great  annoyance. 

Helle  ['EA\i;],  in  Greek  m3rtboIogy,  a  danghter  of 
Athamas  and  Nephele.  When  Phrixus,  Hello's  brother, 
was  to  be  put  to  death,  Nephele  placed  her  children  on  the 
back  of  Chrysomallus,  the  ram  with  the  golden  fleece,  who 
wont  with  them  through  the  air ;  but  Hello  fell  off,  and  was 
drowned  in  the  Hellespont,  which  was  named  from  her. 

Hel'lebore  [Gr.  ii^ifiopotl,  a  famous  remedy  used  es- 
pecially by  the  ancients  in  cases  of  insanity.  The  best 
grew  at  Aitticyra  (which  see).  It  was  the  root  of  Helle- 
borue  orientalit,  an  herb  of  the  order  Ranunculacein.  The 
"  black  hellebore"  of  modem  pharmacy  is  chiefly  the  prod- 
uct of  H.  niger  (which  produces  the  flower  called  Christ- 
mas rose).  Its  properties  are  shared  by  H.  m'ridit  and 
fatidru.  These  are  all  Otd-World  species,  and  have  violent 
cathartic  properties.  In  overdoses  they  are  active  irritant 
poisons.  HeJIebore  is  at  present  not  much  used  in  medi- 
cine, except  as  an  emmenagogne.  (For  white  hellebore,  so 
called,  see  Ybbatrcv.) 

Hel'len,  aocording  to  the  Greek  mythology,  was  a  son 
of  Deucalion  and  Pyrrha,  and  the  progenitor  of  the  whole 
Hellenio  nation.    He  had  three  sons — Dorus,  Mohit,  and 
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Xuthiu.  From  the  two  former,  aod  from  th«  two  tons  of 
Xuthus,  Ion  aod  Achaoua,  descended  the  four  diSerent 
branches  of  the  Qrcek  nation — the  Dorian,  .£olian,  Ionian, 
and  Achsean  peoples. 

Hel'lenist  [Or.  'EMiii'ivT^t],  among  the  Jews  of  Pales- 
tine and  other  countries  in  the  Roman  period,  and  among 
the  Jewish  Christians  of  the  same  times,  a  name  applied  to 
those  persons  who  yielded  themselros  to  the  influence  of 
Gentile,  and  especially  Grecian,  ciTiliiation,  letters,  lan- 
guage, and  habits,  probably  including  also  Judaiied  Greeks. 
It  is  a  disputed  point  whether  there  were  or  were  not  dis- 
tinct Hellenistic  sects  among  Jews  or  Judaising  Christians, 
but  the  weight  of  the  evidence  seems  to  indioate  that  there 
were  not.  The  Hellenistic  spirit  did  much  in  preparing 
the  way  for  the  spread  of  Christianity. 

Hellenis'tic  Greek,  the  Greek  language  as  it  appears 
in  the  LXX.,  the  New  Testament,  the  writings  of  Josephus 
and  Philoj  and  those  of  some  of  the  early  Christians.  It 
abounds  in  Hebrew  and  Aramaic  forms,  idioms,  and  even 
words. 

Hellenop'olis  [originally  Drrpanum  or  Drepanc],  a 
Bithynian  city  on  the  Propontis  (Sea  of  Marmora),  near 
the  river  Draco.  It  was  named  Hollenopolis  by  the  em- 
peror Constantine  the  Great,  probably  because  it  was  tho 
birthplace  of  Helena,  his  mother.  Constantino  did  much  to 
build  up  the  town,  and  so  did  Justinian  in  later  days,  but 
the  place  seems  never  to  have  been  very  important.  Con- 
stantine  lived  much  in  this  place,  on  account  of  its  mineral 
springs.     It  is  now  called  Henek. 

Hel'ler's,  tp.  of  Newberry  co.,  S.  C.     Pop.  2061. 

Hel'lertown,  post-r.  of  Lower  Sauoon  tp.,  Northamp- 
ton CO.,  Pa.,  on  the  North  Penasylvaaia  R.  R.,  50  miles 
from  Philadelphia  and  4  miles  S.  of  Bethlehem,  has  exten- 
sive iron  and  sino  mines. 

Hel'lespont  ['KXAiinvrrot],  the  ancient  name  of  tho 
Dardarilles  (which  see),  the  strait  which  conneota  the 
Propontis  and  the  ^gasan  :  named  from  the  old  legend  of 
Hklle  (which  see),  according  to  the  ancients.  It  was, tho 
scene  of  many  events  conspicuous  in  the  history  and  myth- 
ology of  antiquity. 

Hell  Gate.  The  important  relation  whioh  the  East 
River  holds  to  the  commercial  prosperity  of  the  eity  of  New 
York  has  always  been  so  evident,  that  every  effort  which 
promised  to  remove  the  obstruotiona  to  its  navigation,  has 
promptly  received  public  attention  and  appreciation.  This 
stream  receives  the  tide  at  its  two  extremities — at  the  eastern, 
the  Sound  tide,  and  at  the  western,  the  Sandy  Hook  tide. 
The  times  as  well  as  heights  of  these  tides  are  different, 
and  by  such  want  of  uniformity,  velocities  are  imparted  to 


the  currents  sufficient  to  keep  the  channel  dredged  to  depths 
suitable  for  the  largest  class  of  vessels  now  employed  in 
commerce,  or  that  it  is  possible  to  conceive  in  the  future, 
will  ever  be  so  employed.  This  magnificent  stream  has, 
fortunately,  been  so  endowed  with  capacities  for  self-pres- 
ervation that  the  mistakes  of  man  have  hitherto  been  effec- 
tive only  in  increasing  the  natural  velocities  at  certain 
points  of  its  course,  between  the  cities  of  New  York  and 
Brooklyn,  to  such  degree  as  at  certain  periods  of  the  tide 
to  prove  a  delay  and  embarrassment  to  navigation.  When 
tho  risks  are  oonsidered  to  whioh  this  river  has  been  in  the 
past,  and  in  the  future  probably  will  be  subjected,  arising 
from  the  cupidity  of  riparian  owners,  corrupt  legislation, 
and,  it  may  be  added,  the  general  lack  of  knowledge  ap- 
propriate to  the  treatment  of  rivers,  it  should  be  a  matter 
of  congratulation  that  the  bountiful  provisions  of  nature, 
though  they  may  not  be  effective  against  injury,  will  never- 
theless, as  it  is  confidently  believed,  prevent  the  destruction 
of  this  thoroughfare. 

Tho  facts  of  the  East  River  eonnecting  the  waters  of  the 
Hudson  and  of  Long  Island  Sound,  and  of  forming  at  the 
same  time  a  large  portion  of  the  wharf-front  of  the  cities 
of  New  York  and  of  Brooklyn,  constitute  the  causes  of  the 
interest  manifested  in  the  projects  for  its  improvement.  It 
has  been  assumed  that  the  difference  in  tho  length  of  the 
voyage  to  Europe  by  way  of  tho  Sound,  and  that  by  way 
of  Sandy  Hook,  would  determine  in  favor  of  the  former  the 
course  of  Transatlantic  steam-navigation ;  but  this  diffeienoe 
is  too  little  to  effect  the  result  claimed  or  to  influence  it 
greatly.  On  the  other  hand,  it  baa  been  asserted  that  the 
rock-bound  shores  of  the  Sound,  its  fogs,  and  comparatively 
intricate  channel,  will  cause  a  discrimination  against  it, 
end  compel  the  preference  to  be  given  to  the  outlet  at  Sandy 
Hook.  The  true  conclusion  wonld  seem  to  be,  that  railroad 
lines  having  their  natural  termini  upon  tho  East  River,  must 
draw  steamers  to  load  at  such  points ;  and  this,  taken  in 
connection  with  the  superior  depth  of  water,  will  determine 
the  course  of  a  conaiacmble  portion  of  tlM  foreign  com- 
merce through  the  Sound.  The  position  here  taken  is  en- 
hanced in  probability  by  existing  tendencies  ia  the  carry- 
ing-trade to  consolidation,  which  have  of  late  years  eaosed 
a  great  incroase  in  the  size  and  draught  of  ocean-steamera, 
the  largest  of  whioh,  even  now,  test  to  the  otmost  the  depth 
upon  the  bar  at  Sandy  Hook — a  depth  which  it  is  practi- 
cally impoaalble  to  improve. 

All  of  the  obstructions  of  moment  existing  in  the  East 
River  are  to  be  found  in  that  portion  which  paases  under 
the  name  of  Hell  Gate,  and  are  due  to  numerous  reefa  of 
rocks  encroaching  upon  the  channela,  and  to  the  violent 
currents  caused  by  them.  A  survey  was  made  in  1848  by 
Lieutenants-commanding  Charles  H.  Davis  and  David  Por- 
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tar,  U:  S.  navy,  and  from  the  results  obtained,  a  very  elear 
idea  of  the  dangers  and  obstmotions  to  navigation  to  be 
encountered  may  be  formed.  Lieutenant-commanding  Davis 
writes :  "  The  strength  of  the  onrrent  is  anoh  that  sailing 
Teaaels  can  only  stem  its  foroa  or  escape  from  it  by  a  com- 
manding hreeie ;  but  as  the  main  course  of  the  flood  tide 
keeps  the  middle  of  the  eastern  ohannel,  it  is  most  secure 


for  vessels  which  are  coming  from  the  westward  with  tbe 
tide  to  plaoe  themselves  in  the  middle  of  the  stream  and 
follow  its  direction.  They  are  thus  oarried  through  safely. 
This  plan,  however,  is  inadmiasible  for  any  but  small  ves- 
sels, on  account  of  two  rooks,  the  Pot  and  Frying  Pan, 
whioh  lie  in  or  very  near  the  mid-channel,  are  in  the  way, 
both  going  to  the  eastward  and  weatward,  and  hare  but 
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little  vater  on  them  at  low  tide.  There  la  also  a  reef,  ealled 
Way's  Reef,  which  lies  in  the  course  followed  by  steamboats 
principally  when  coming  from  the  eastward  against  a  strong 
flood.  It  is  their  custom  to  keep  close  round  Pot  Cove,  and 
mn  up  under  Ballet's  Point,  by  which  they  avoid  the 
strength  of  the  flood.  In  this  part  they  find  an  eddy  cur- 
rent in  their  faror.  But  on  the  ebb  the  greatest  danger 
arises  from  the  dirergence  of  the  onrrent  where  the  ebb 
branches  off  into  three  directions  to  take  the  course  of  the 
throe  channels — the  main  S.  channel,  the  middle  channel, 
and  the  eastern  ehannel.  The  safe  navigation  depends 
here  npon  deciding  sufSciently  soon,  at  the  point  of  separa- 
tion, which  channel  shall  be  taken,  and  tno  neglect  to  do 
this,  or  a  loss  of  control  over  the  vessel  for  any  reason,  fre- 
quently results  in  being  carried  on  the  Gridirvn.  When  a 
vessel  that  has  attempted  the  eastern  channel  finds  herself 
carried  toward  the  Oridiron,  her  only  chance  for  safety  is 
to  run  for  the  middle  channel,  which  ie  narrow  and  made 
precarious  by  the  middle  reef,  the  outer  rook  of  which  is 
the  Negro  Head.  The  Qridiron  is,  owing  to  the  strong  set 
of  the  tide  on  it,  the  most  dangerous  reef  in  the  passage. 
The  reef  known  as  the  Bread-and-Cbeese,  on  the  eastern 
end  of  Blaokwell's  Island,  is  also  very  dangerous.  Vessels 
are  liable  to  go  on  it  in  the  flood,  when  it  is  covered,  by 
getting  into  the  eddy  near  it  with  a  light  wind.  The  chief 
danger  is  on  the  ebb,  and  from  the  same  reason  that  makes 
the  Gridiron  dangerous — i.  e.  the  strong  set  of  the  tide  in 
that  direction." 

The  obstmctions  in  the  East  River  neoessary  to  be  re- 
moved lie  within  the  corporate  limits  of  New  York  and 
neighboring  cities,  and  in  a  few,  years,  when  this  portion 
shall  have  become  a  busy  harbor,  the  existence  of  the  pres- 
ent obstacles  wonld  prove  to  be  an  intolerable  nuisance. 
The  large  water-commerce  with  the  East,  all  of  which  tends 
to  this  river,  demands  the  improvement,  as  the  crowded 
state  of  the  thoroughfare  at  Hell  Oate  daily  demonstrates  to 
the  most  oasual  observer.  The  removal  of  obstructions,  by 
which  the  harbor  of  New  York  would  have  two  outlets  into 
the  ocean  instead  of  one,  will  much  increase  the  capability 
of  a  naval  defence,  while  the  difficulty  and  risk  of  block- 
ading the  port  wonld  be  at  the  least  doubled.  Existing  ob- 
structions, while  forbidding  the  use  of  this  thoroughfare  to 
large  vessels  of  deep  draught,  are  far  from  permitting  a  safe 
navigation  to  those  of  the  smallest  class,  as  the  record  of 
the  large  number  lost  or  damaged  snCSoiently  demonstrates. 

To  distinguish  more  clearly  the  positions  and  designations 
of  the  reefs,  the  Gridiron,  Flood  Rock,  Hen-and-Chiok- 
ens,  and  Negro  Head,  all  of  which  constitute  parts  of  one 
reef,  will  hereafter  be  known  by  the  name  of  the  Middle 
Reef,  between  which  and  the  reef  whose  visible  projections 
are  called  Great  and  Little  Hill  Rocks,  the  Middle  Channel 
is  sitmkted.  The  Eastern  Channel  is  included  between  the 
Middle  Reef  and  Ballet's  Point.  The  main  South  or  Ship 
Channel  lies  to  the  W.  of  Great  and  Little  Hill  Rooks,  and 
between  them  and  New  York  Island. 

Lieut.-commd'g  Davis  recommended  "  that  Pot  Rook,  the 
Frying  Pan,  and  Way's  Reef  be  blasted  and  scattered.  The 
two  former  are  single  rocks  of  a  pointed  shape,  the  latter 
is  long,  and  has  the  character  of  a  ledge ;"  and  also  that  the 
Middle  Channel  be  imprvred  by  blasting,  so  as  to  make  a 
clear  obannel  of  sofllcieot  depth  for  common  vessels  and 
steamboats.  Be  further  says :  "  Something  has  been  said 
of  removing  and  scattering  all  the  rocks  in  Hell  Gate,  those 
ont  of  the  water  as  well  as  those  under  water.  But  it  ap- 
pears to  me  that  this  proposition  is  best  answered  by  ask- 
ing where  the  materials  are  to  go.  Unless  carried  off,  they 
must  obstruct  the  neighboring  channels,  and  the  process 
of  blasting  would  never  be  completed."  The  large  reefs 
he  proposed  to  face  with  sea-walls  or  piers,  showing  above 
the  surface  of  the  water  at  high  tide  at  least  four  feet,  and 
"  that  these  piers  be  faced  with  wood,  and  be  provided  with 
the  spring-fenders  osed  at  the  steamboat  ferries,  and  that 
their  forms  should  correspond  to  the  natural  shape  of  the 
reef;  by  which  means  vessels  coming  in  contact  with  them 
woald  be  guided  into  the  channel-ways."  Certain  small 
rocks  of  less  importance,  situated  near  the  shores,  were 
likewise  indicated  by  Lieat.-oommanding  Davis  in  this  re- 
port for  removal. 

On  the  subject  of  an  improved  naval  defence  of  Long 
Island  Sound  and  of  the  harbor  of  New  York  he  writes : 
"  But  a  still  more  serious  consideration  is  that  of  the  in- 
creased facilities  for  naval  defence  which  this  improvement 
would  afford."  In  the  event  of  a  rupture  with  a  superior 
naval  power.  Long  Island  Sound  and  its  shores  would  not, 
as  before,  be  at  the  mercy  of  the  enemy.  "  During  the  war 
with  Great  Britain  onr  IKgates  were  blockaded  in  the  har- 
bor of  New  York,  which  would  not  have  been  the  case  if 
the  Hell  Gat«  passage  had  been  open.  Com.  Decatur  ven- 
tured to  carry  his  squadron  through,  but  with  such  risk 
that  the  attempt  with  a  frigate  was  only  made  once  afler- 


The  removal,  therefore,  of  the  obstructions  to  the  safe  navi- 
gation of  Hell  Gate  is  recommended  by  a  regard  to  the  fu- 
ture naval  defences  of  the  country."  The  substitution  of 
iron-clad  ships  for  the  wooden  walls  of  a  former  period, 
while  endowing  the  naval  defence  of  these  waters  witn  more 
certainty  as  well  as  with  more  power,  will  be  deprived  of 
much  of  its  advantage  by  a  failure  to  remove  these  obstruc- 
tions. Lieut.-commd'g  David  Porter,  while  agreeing  with 
the  views  of  his  brother-officer,  did  not  think  it  feasible  to  at- 
tempt the  deepening  of  the  Middle  Channel,  but  rather  that 
it  be  entirely  filled  in  with  docks.  He  recommended  the 
removal  of  a  part  of  the  reef  at  Hallet's  Point,  on  account 
of  the  eddies  which  it  creates  at  flood  and  ebb  tide  respect- 
ively in  Pot  Cove  and  in  the  East  Channel,  and  the  dangers 
resulting  therefrom  to  navigation. 

Valuable  as  the  reports  of  those  officers  were  in  pointing 
ont  the  dangers  to  navigation,  and  specifying  the  particular 
obstructions  to  be' removed  or  otherwise  treatea,  they  do 
not  enter  into  the  question  of  how  the  removal  of  the  rocks 
should  be  effected,  except  by  the  general  term  Matting.  The 
art  of  blasting  under  water  at  that  period,  was  incompetent 
to  deal  with  even  the  small  rooks,  which  alone  were  selected 
for  removal ;  and  it  may  be  said  that  their  recommendations, 
limited  as  they  are,  were  practically  impossible  of  execution. 
Under  such  circomstances  the  idea  of  removing  the  large 
reefs  was  not  so  much  as  entertained,  and  consequently 
the  diminution  of  velocities  in  the  currents  could  form  no 
part  of  their  project. 

The  necessity  of  doing  something  to  diminish  the  dangers 
to  navigation  was  a  continual  pressure  upon  the  public  mind, 
for  according  to  the  first  of  these  reports,  one  sailing  vessel 
ont  of  every  fifty  sustained  more  or  less  damage  from  being 
forced  by  the  violent  currents  upon  the  rocks  and  shoals ; 
while,  according  to  the  second,  fifty  vessels  went  on  shore 
during  the  time  occupied,  two  months,  by  the  survey.  Not- 
withstanding, nothing  was  attempted  until  1851,  when  the 
process  of  surface-blasting,  introduced  by  M.  Maillefert,  was 
applied  by  him.  This  process  was  very  simple,  and  con- 
sisted in  placing  upon  the  rook  a  charge  of  gunpowder, 
usually  125  pounds,  contained  in  a  tin  canister,  and  ex- 
ploding it  by  means  of  the  voltaic  current.  The  weight 
of  the  water  resting  upon  the  charge  served  to  tamp  it  and 
to  increase  the  effects  of  the  explosion.  The  services  of 
divers  were  not  called  into  requisition  to  examine  the  rock 
and  to  place  the  charges  where,  from  the  configuration  of 
the  bottom,  they  might  be  most  effectual,  but  the  charges 
were  simply  let  down  from  a  boat  by  means  of  an  iron  rod. 
No  means  were  provided  of  removing  the  broken  rock  after 
the  blasts,  it  having  been  taken  for  granted  that  the  force 
of  the  explosion  would  be  sufficient  to  project  the  debris 
into  deep  water.  This  assumption  was  a  manifest  error, 
and  the  consequence  was,  that  in  default  of  mechanical 
means  of  removing  the  broken  rock,  it  was  broken  fine 
and  powdered  by  the  successive  charges  until  it  was  small 
enongh  to  be  carried  away  into  deep  water  by  the  tidal 
ourrentc. 

The  rook  in  Hell  Gate,  so  far  as  it  has  been  examined,  is 
a  gneiss,  stratified  in  thin  layers,  the  direction  being  about 
N.  52°  £.,  and  the  dip  a  few  degrees  from  the  perpendicu- 
lar. From  Ballet's  Point  the  direction  of  the  stratification 
is  continuous  across  the  channel,  and  can  be  verified  upon 
the  rooks  on  Ward's  Island  opposite.  The  different  layers, 
differing  in  composition,  hardness,  and  durability  under 
exposure  to  abrading  Influences,  would  necessarily  be  un- 
equally worn,  whether  exposed  to  the  action  of  the  air  or 
to  rapid  currents  of  water,  and  this  unequal  action  has 
been  tested  by  observation.  The  surfaces  of  the  reefs  are 
consequently  very  uneven.  Sheets  of  rook  or  clusters  of 
sheets  composed  of  the  more  durable  materials,  are  con- 
tinually foand  projecting  many  feet  above  the  general  sor- 
faee.  Pot  Rock  had  8  feet  over  it  at  low  water,  deepening 
quiokly  to  14  feet  on  two  sides,  and  suddenly  to  24  lect  on 
u>e  other  two,  Its  form  was  quite  point«d,  and  essentially 
that  of  a  tmncated  pyramid,  down  to  a  depth  of  18  feet, 
where  the  surface  became  flattened  and  of  oonsiderable  de- 
velopment in  every  direction.  Frying  Pan  on  the  top  wag 
16  feet  long  and  only  6  inches  wide,  and  had  over  it  a  depth 
of  t  feet  at  low  water.  Way's  Reef  on  the  top  was  conical, 
'  and  had  a  depth  over  it  of  5  feet  at  low  water.  Bald-headed 
Billy  was  described  as  a  single  rook  about  6  feet  by  6,  and 
oapable  of  being  easily  blown  into  deep  water. 

The  descriptions  given  of  some  of  the  rocks  operated 
upon  by  Maillefert  are  important,  as  showing  how  readily 
their  surfaces  lent  themselves  to  rupture  and  removal  by  an 
exploding  agent,  and  are  necessary  in  order  to  (qualify  in 
our  minds  any  extravagant  notions  that  might  arise  of  the 
efficacy  »f  his  process.  The  oitisens  of  New  York  raised 
by  subaeription  about  $13,000  to  test  Maillofert's  process, 
disbursed  under  the  direction  of  Mr.  Meriam.  M.  Maille- 
fert commenced  operations  Aug.  19, 1851,  and  operated  with 
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In  1852,  Congress  haring  made  an  appropriation  of  S20,000 
for  the  removal  of  rooks  at  Hell  Gate,  this  operation 
was  assigned  to  the  engineer  department  of  the  army,  and 
Major  Fraser  was  selected  for  that  duty.  He  adopted  the 
process  already  in  use,  and  in  this  there  was  no  alterna- 
tive, OS  Maillefert's'method  was  the  only  one  known,  and 
capable  of  application  in  Hell  Oate.  The  snm  of  $18,000 
was  expended  upon  Pot  Rock,  the  depth  of  which,  being 
already  18.3  feet,  Major  Fraser  sneceeded  in  still  further 
reducing  to  20.8  feet.  If  we  compare  results,  we  find  that 
at  the  commencement  it  required  only  $6337.30  to  reduce 
the  height  10.3  feet,  but  at  the  end  the  expenditure  of 
$18,000  gained  but  a  little  more  than  two  additional  feet 
of  depth ;  and  the  reason  is  obvious  :  the  rook  as  the  depth 
increased  expanded  both  in  width  and  length,  and  while 
the  surface  offered  itself  leas  readily  to  the  action  of  the 

owder,  the  quantity  to  be  removed  for  each  foot  of  ad- 

itional  depth  increased  very  largely  in  amount. 

We  are  now  in  a  position  to  estimate  the  value  of  Maille- 
fert's  process  upon  hard  roek  like  gneiss.  Whenever  the 
rock  was  of  small  area,  projecting  above  the  general  level 
of  the  Jbed-rock,  of  a  conical  or  columnar  shape,  or  when 
it  presented  itself  in  narrow  sheets,  the  process  became 
very  effective,  and  was  in  fact  generally  cheaper  than  any 
other.  On  the  contrary,  when  the  roek  was  in  large  mass, 
with  flattened  surface — -which  is  the  condition  to  which  the 
rocks  are  generally  brought  after  the  projecting  parts  have 
been  broken  off — then  the  process  becomes  very  slow  and 
inefficient.  It  is,  however,  often  valoable  as  an  auxiliary 
to  better  modes  of  blasting. 

No  further  appropriations  had  been  made,  when  in  1858 
the  advisory  council  to  the  commissioners  relative  to  the 
encroachments  and  preservation  of  the  harbor  of  New 
York  made  their  report  upon  the  neoessity  and  mode  of 
improving  the  navigation  at  Hell  Oate.  They  advise  the 
removal  of  Pot  Rock,  Frying  Pan,  and  Way's  Reef,  and 
other  smaller  rocks  near  the  shore,  including  a  part  of  the 
reef  at  Hallet'a  Point,  and  the  building  of  sea-walls  or 
piers  along  the  edge  of  the  larger  reefs ;  in  fine,  presenting 
very  much  the  same  project  as  that  formerly  advocated  by 
Lieut.-oommd'g  Davis,  and  already  given  in  the  former  part 
of  this  article.  They  state  that  the  removal  of  Pot  Rock 
and  other  small  rooks  by  blasting  could  be  easily  effected — 
that,  in  faot,  it  had  ceased  to  be  matter  of  experiment;  but 
they  do  not  recommend  the  application  of  Maillefert's  pro- 
cess, used  in  1851  and  1852,  upon  these  rooks,  but  rather 
the  process  by  drilling. 

It  is  difficult  to  account  for  the  assertion  that  these  rooks 
could  be  readily  removed,  since,  Maillefert's  process  of  sur- 
faoe-blasting  laid  aside  as  incompetent  by  itsolf  to  perform 
the  task,  the  only  other  mode  of  blasting  under  wator  then 
practised  was  by  drilling  at  the  bottom  from  within  a 
diving-bell,  which  in  the  rapid  currents  in  Hell  Gate  would 
have  proved  unmanageable,  even  if  it  were  notfirst  knocked 
over  by  a  colliding  vessel.  It  is  to  be  regretted  that,  as  the 
advisory  council  believed  drilling  at  the  bottom  to  have 
been  an  easy  operation,  they  did  not  indicate  the  mode  of 
doing  this,  especially  as  the  means  then  known  of  accom- 
plishing this  result  were  entirely  inadequate  to  cope  with 
the  difficulties  and  dangers  to  be  encountered.  The  council 
reported  that  it  was  not  expected  to  reduce  the  velocity  of 
the  regular  tidal  currents  in  the  channel,  that  the  existing 
state  of  things  could  only  bo  altered  by  a  change  in  the 
capacity  of  the  cross-aectioo ;  and  that  such  change  was 
impraotioahle.  It  is  evident,  then,  that  the  operations  of 
blasting,  after  a  thorough  examination  by  the  ablest  men 
of  that  day,  were  limited  to  the  smaller  rocks  lying  in  the 
channel,  while  the  removal  of  the  large  reefs  was  expressly 
stated  to  be  a  practical  impossibility. 

The  duty  of  an  e.iamination  of  Hell  Gate  was  committed 
in  1866  to  Brevet  Major-Gen,  J.  Newton,  U.  S.  Engineers, 
who  was  instructed  by  the  engineer  department  to  prepare 
a  project  with  a  view  to  its  improvement  for  the  purposes 
of  navigation,  and  sufficiently  in  detail  to  present  a  plan 
and  estimate  for  the  necessary  operations.  This  officer 
submitted  his  report  in  Jan.,  1867,  in  which  the  estimate 


was  based  upon  removing  the  reefs  by  blasting,  after  drill- 
ing the  surface  from  a  fixed  platform  above  the  water. 
This  arrangement  was  described  as  follows :  A  platform  of 
suitable  sise,  with  vertical  sliding  supports  capable  of  be- 
ing raised  or  lowered  through  a  considerable  height,  is 
prepared  and  floated  to  its  position,  supported  on  the  decks 
of  two  scows  or  other  floats,  one  on  each  side.  Arrived 
at  the  place,  the  floats  are  moored,  the  vertical  supports  of 
the  platform  let  down  to  the  bottom,  securely  fastened  to 
the  platform,  and  braced  to  each  other  if  necessary.  This 
operation  being  done  at  the  top  of  the  tide,  the  scows  are 
floated  away  when  the  water  falls.  The  supports  to  the 
platform  may  be  placed  within  ten  feet  of  eaon  other,  and 
the  weight  of  the  platform,  to  ensure  steadiness  aad  sta- 
bility, fixed  at  any  desirable  standard.  To  avoid  the  in- 
terference of  the  currents  with  the  drills,  these  were  to  bo 
worked  within  iron  tubes  reaching  from  the  pjatfonnto  the 
rook.  The  engines  to  work  the  drills  would  be  placed 
upon  the  platform.  To  remove  the  rock  blasted,  it  was 
thought  necessary  to  protect  the  divers  from  the  force  of 
the  onrrents,  and  for  this  purpose  a  species  of  dam  was 
described — vis.  two  cylindrical  floats,  of  sufficient  buoy- 
ancy, made  of  boiler  iron,  to  he  plaaod  say  thirty  feet  from 
centre  to  centre,  towards  their  extremities  to  1m  inclined 
towards  each  other  until  they  meet,  forming  one  float,  say 
160  feet  long  and  40  wide.  Cnrtains  of  iron,  extending 
along  the  whole  outer  line  of  the  floats,  to  be  permanently 
fastened  at  their  upper  lines  to  these  floats,  and  the  lower 
end  of  the  onrtain  to  be  attached  by  falls  to  small  derricks 
or  davits  npon  the  floats,  so  as  to  be  lowered  or  raised  at 
will.  The  curtains  to  be  flexible,  made  of  plates  of  iron 
connected  with  each  other  by  hinge-joints,  and  capable  of 
reaching  to  the  bottom  at  any  height  of  the  tide.  An  in- 
terior space  of  160  feet  by  40  to  be  thus  protected,  wtier* 
the  divers  could  fill  the  bnckets,  afterwards  to  be  raised 
and  emptied  into  scows  lying  alongside. 

The  particular  machines  above  described  were  not  ro- 
lled upon  as  the  sole  or  even  the  best  moans  of  effecting  the 
object  desired,  one  purpose  for  making  such  design  being 
to  show  that  no  insaperable  difficulties  intervened  to  pre- 
vent a  practical  consummation  of  the  work,  and  another  to 
furnish  data  for  the  estimate.  Two  requisites  of  success 
were  steadily  kept  in  view  :  First,  that  the  drills  operated 
in  drill-tubes  should  be  attached  to  a  platform  or  other 
framing  kept  absolutely  fixed  in  position  while  the  drilling 
was  going  on;  and,  second,  that  the  divers,  or  the  ma- 
obinery  necessary  to  handle  and  remove  from  the  bottom 
the  rook  blasted,  should  be  protected  from  violent  cur- 
rents. Another  machine,  which  was  arranged  upon  the 
same  principles,  combining  in  ono  both  the  platform  and 
dam,  was  also  proposed — viz.  an  iron  caisson  or  cylinder, 
open  at  top  and  at  bottom,  having  self-adjustable  legs  at 
the  bottom  to  accommodate  themselves  to  the  inequalitiei 
of  the  roek  and  to  support  and  level  the  machine.  In  plan 
the  caisson  was  to  be  oval  or  pointed  at  both  ends.  The 
top  was  to  be  above  the  level  of  the  highest  tides,  and  to 
be  framed  across,  so  as  to  form  a  platform  upon  which  the 
engines  and  the  men  directing  the  operations  of  drilling 
were  to  be  placed.  The  sides,  stiffened  and  strengthened 
with  a  sufficient  framework,  were  to  be  covered  with  boiler 
iron,  or  with  fiat  bars  crossing  each  other,  or  with  a  mesh- 
work  of  chains,  it  being  supposed  that  the  intervals  so  left 
would  not  permit  the  entrance  of  violent  currents  into  the 
interior  of  the  dam.  The  lower  edge  of  the  dam,  though 
it  might  be  in  contact  at  one  or  two  points  with  the  bottom, 
would  be  held  above  it  for  the  rest  of  its  perimeter,  owing 
to  the  legs  which  supported  and  levelled  it,  and  therefore 
a  strong  current  would  force  itself  under  the  bottom 
through  the  intervals  thus  left.  But  a  mesh  of  chains  was 
to  be  arranged  to  cover  these  spaces,  and  protect  the  in- 
terior from  the  rush  of  water  for  any  looality  which  would 
have  demanded  this  additional  precaution.  The  upper 
line  of  the  chainwork  was  to  be  fastened  to  the  sides  of  the 
dam  near  its  bottom  edge,  and  the  lower  line,  triced  up 
when  not  needed,  would  be  lowered  to  rest  on  the  rook 
when  circumstaDces  should  have  demanded  it. 
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The  dam  was  to  be  proTided  with  pontooni  or  camels  to 
float  it,  or,  better  still,  with  chambers  to  contain  air  or 
water  as  might  be  needed.  When  moored  over  the  position 
intended  the  air  was  to  be  let  out  and  the  water  introduced 
into  the  chambers,  and  as  soon  as  the  dam  toached  the 
rock,  or  was  nearly  touching,  the  legs,  let  go  by  the  men, 
wonid  support  it  in  a  horisontal  position.  The  work  of 
drilling  was  then  to  commenoe.  After  this  was  finished 
charges  would  be  introdnced  into  the  holes,  the  chambers 
filled  with  air,  the  dam  floated  off,  and  the  blasts  fired. 
The  dam  was  then  to  be  brought  back,  moored  over  the 
same  position,  sunk  to  the  bottom,  when  the  work  of  re- 
moving the  rock  would  commenoe  within  the  sheltered 
area. 

It  would  appear,  after  the  principles  had  been  settled, 
and  eren  the  mechanical  mode  of  their  application  thus 
arranged,  that  there  should  hare  been  no  further  difficul- 
ties to  encounter,  but  that  as  soon  as  the  money  could  be 
famished  the  work  of  remoral  of  the  obstructions  would 
hare  been  commenced  after  either  of  the  plans  as  stated. 
But,  in  reality,  to  construct  a  machine  adapted  to  the  pe- 
culiar requirements  of  the  case  demanded  an  arrangement 
in  detail  which  was  equivalent  to  a  treatment  de  novo  of 
the  whole  problem.  Toe  exposure  of  a  platform,  or  of  the 
caisson  with  upright  sides,  to  the  violent  currents  of  Hell 
Qate  might  result  in  an  overthrow  unless  the  base  of  the 
machine  should  be  large.  But  the  varying  sizes  of  the 
rocks  to  be  operated  upon,  as  well  as  the  rugged  inequali- 
ties of  their  sorfaces,  would  make  it  inconvenient  to  apply 
a  large  machine  in  all  cases,  while  the  difficulty  and  risk 
of  handling  it  would  increase  with  the  size.  It  was  neces- 
sary, or  at  least  very  convenient,  to   design  a  machine 
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which,  although  small,  would  nevertheless  possess  in  itself 
the  element  of  perfeet  stability  against  the  action  of  the 
ourreuts,  and  of  applicability  to  the  rocks  in  Hell  Qate, 
irrespective  of  sixe  or  the  nature  of  their  surfaces.  This 
was  elTected  by  adopting  a  caisson  of  a  peculiar  shape  on 
the  exterior,  by  which  the  resulting  pressure  of  the  currents 
of  water  on  its  surface  would  always  be  made  to  intersect 
the  bottom  within  the  area  covered  by  the  machine;  and 
no  overthrow  oonld  consequently  take  place. 

But,  after  all,  this  consideration,  important  as  it  may 
appear  to  be,  was  really  secondary  to  another;  which  was 
the  mode  of  protecting  the  machine  against  the  colliding 
of  passing  vessels.  This  is  the  most  formidable  danger  to 
be  encountered  in  Hell  Gate.  Platforms  or  caissons  could 
be  framed  large  and  heavy  enough  to  withstand  the  cur- 
rents and  to  afford  a  stable  and  fixed  support  to  the  drills, 
but  of  what  avail  would  all  this  have  ii«en  when  it  was 
certain  that  in  the  crowded  thoroughfare  where  the  work 
was  to  ^  done,  a  week  could  not  elapse  before  the  machine 
would  be  crushed  and  overthrown  by  collisions,  with  a  loss 
both  of  life  and  of  a  large  amount  of  property  ?  It  was 
evident,  therefore,  that  all  idea  of  successful  work  was  to  be 
abandoned  unless  security  against  collisions  could  be  at- 
tained. To  moor  hulks  around  the  drilling-machine  would 
not  only  have  been  very  inconvenient,  but  even  imprao- 
ticable,  from  the  room  which  would  be  thereby  abstracted 
from  the  already  contracted  width  of  channel ;  hence,  after 
much  consideration,  it  was  determined  to  surround  the 
drilling  apparatus  with  a  structure,  floating  of  oonrse, 
which  should  be  proof  against  collisions. 

From  the  considerations  which  have  been  presented  the 
construotfOB  and  working  features  of  the  steam-drilling 
2. 


Submarine  Drilling  Scow. 


cupula  scow  resulted.  This  machine  consists  of  two  parts 
— a  large  float  or  scow,  having  a  well-hole  in  it  of  a  di- 
ameter of  32  feet.  It  is  built  very  heavy  and  strong, 
and  is  provided  with  an  overhang  or  guard  around  it, 
faced  with  iron,  and  has  proved  itself,  up  to  this  time,  ca- 
pable of  withstanding  violent  collisions  with  other  vessels. 
Besides  affording  this  security,  it  serves  also  to  transport 
the  caisson  or  dome  from  place  to  place,  and  is  a  working 
platform  from  which  the  drilling-engines  are  operated. 
The  caisson  or  dome  is  a  hemisphere  of  the  diameter  of  30 
feet,  composed  of  a  strong  iron  frame  covered  with  boiler 
iron.  The  dome  is  open  at  bottom  and  at  top,  and  is  pro- 
vided at  the  bottom  with  legs  to  support  and  level  it,  whioh 
are  arranged  to  bo  let  go  all  together  after  the  dome  is  low- 
ered. Owing  to  the  hemispherical  shape  of  the  caisson, 
the  pressures  of  the  moving  mass  of  water  which  are  nor- 
mal to  the  surface  necessarily  pass  through  the  centre,  and 
there  is  consequently  no  tendency  to  an  overthrow  by  the 
action  of  horizontal  currents,  but,  on  the  contrary,  an  addi- 
tional downward  pressure  favorable  to  stability  is  pro- 
duced. This  would  not  necessarily  be  the  result  if  the 
dome  were  of  small  diameter,  for  in  this  case,  when  on  the 
bottom,  it  might  lie  entirely  within  the  region  of  vertical 
eddies  produced  by  the  uneven  character  of  the  rock,  and 
these  forces  acting  within  the  interior  of  the  dome  would 
tend  to  an  overthrow.  When  the  dome  is  large,  a  small 
portion  comparatively  lies  within  the  area  of  these  abnor- 


horizontal  currents  gives  rise  to  normal  forces  which  tend 
to  an  equilibrium. 

The  caisson  or  dome  is  simply  a  framework,  affording 
a  flxed  support  to  21  drill-tubes  through  which  the  drills 
operate.  The  dome  is  connected  with  the  scow  by  four 
chains  communicating  with  four  hoisting-engines,  by  which 
it  is  lowered  or  raised.  A  framework  is  built  npon  the 
scow  around  the  well-hole,  to  support  the  carriage  noldiifg 
the  drill-engines,  which  by  these  means  may  be  placed  di- 
rectly over  the  drill-tubes.  The  engines  simply  raise  the 
drill-rods,  and  allow  them  to  fall  by  their  weight  upon  the 
rock,  the  vertical  play  being  18  inches.  The  drill  and 
drill-rods  together  are  about  10  feet  long,  and  weigh  from 
800  to  700  pounds.  The  cutting  edges  are  in  the  form  of 
a  cross,  and  are  5^  inches  long. 

The  scow,  having  the  dome  swung  by  chains,  is  first 
anchored  over  the  rock  to  be  operated  upon,  so  that  the 
bow  and  aft  moorings  pull  against  the  direct  currents  of 
the  ebb  and  flood  tides ;  but  as  these  may  vary  somewhat 
in  direction  from  one  tide  to  another,  as  well  as  during  the 
course  of  the  same  tide,  it  becomes  necessary,  in  order  to 
steady  the  scow,  to  have  side  anchors  also.  The  diver 
descends  to  ascertain  whether  the  location  is  well  suited  to 
placing  the  dome  on  the  bottom,  and,  if  not,  to  select  a 
better.  The  required  change  in  the  position  of  the  scow 
is  made  by  lengthening  and  shortening  the  mooring-chains 
with  capstans,  which  are  arranged  to  be  worked,  at  will. 
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when  it  touohea  or  approaches  near  the  bottom  the  lege  are 
let  go  by  the  run,  and,  being  held  by  aelf-aoting  cams,  sup- 
port the  weight  of  the  dome.  The^hains  are  now  unslung 
from  the  dome,  whioh  ii  thereby  without  oonneetion  with 
the  acow.  The  direr,  if  practicable,  descends  to  ascertain 
which  of  the  drill-tubes  it  is  neceeeary  to  use  to  break  up 
the  rook  within  the  dome,  and  how  the  surface  offers  itself 
to  each  partionlar  drill.  The  drill-rods  being  introduced 
within  the  drill-tubes — whioh  is  easily  effected  during  the 
most  violent  currents — a  rope  or  other  flexible  connection  is 
now  made  between  the  top  of  the  drill-rod  and  the  piston- 
rod  of  the  drilling-engines.  A  flexible  connection  is  ne- 
cessary to  the  act  of  drilling,  a*  in  this  maohine,  the  dome 
remaining  fixed  upon  the  bottom  in  one  position,  white  the 
scow  holding  the  drill-engines  swings  for  short  distances 
from  changes  in  the  directions  and  strength  of  the  cnrrents, 
no  rigid  connection  between  the  engines  and  drills  would 
be  practicable.  The  length  of  the  rope  attachment  is  regu- 
lated by  a  feed-gear  for  the  rise  and  fall  of  the  tiSes  and 
continual  changes  of  water-level. 

The  drilling  being  completed,  preparations  are  made  for 
charging  the  holes  with  nitro-glycerine.  The  chains  are 
hooked  on  the  dome,  whioh  is  then  raised  from  the  bottom, 
and  the  scow  swung  off  from  the  spot  to  a  safe  distance, 
without  casting  loose  the  moorings.  This  distance  will  de- 
pend upon  the  proposed  amount  of  charge  of  nitro-gly- 
cerine, and  will  vary  from  176  to  350  feet.  The  nitro-gly- 
cerine and  tin  oases,  of  different  lengths  to  suit  the  varying 
depths  of  the  drill-holes,  are  oarried  to  the  spot  upon  a 
small  scow,  from  whioh  the  diver  descends  to  the  first  hole 
to  be  charged.  He  is  guided  to  this  by  a  line.  Withdraw- 
ing the  plug,  he  introduces  into  the  bole  the  tin  cartridge, 
which  has  been  filled  by  the  men  on  the  scow  and  passed 
down  to  him.  Baoh  cartridge  is  attached,  before  it  is  sent 
down,  to  the  wires.  The  diver  then  passe*  on  to  the  second 
hole,  guided  by  the  plug-line  which  connects  the  stoppers 
of  tho  adjacent  holes,  and  in  this  way  the  whole  circuit  of 
holes  is  visited  and  charged.  The  leading  wires  are  con- 
nected with  the  battery  when  the  small  scow  has  been  with- 
drawn, and  the  explosion  is  made.  The  batteries  used  are 
the  friction  and  the  wet  batteries,  and  with  the  latter  the 
underground  connection,  by  whioh  along  length  of  leading 
wire  is  saved.  The  fuzes,  which  have  been  much  improved 
by  the  care  devoted  to  the  subject  by  Mr.  J.  H.  Striedin- 
ger,  G.  E.,  who  superintends  the  operations  of  the  steam- 
drilling  scow,  never  miss  fire  or  fail  to  produce  an  explo- 
sion oven  with  frocen  nitro-glycerine.  They  contain,  as 
detonator,  about  25  grains  of  fulminate  of  mercury. 

To  break  up  the  rock  thoroughly  the  drill-holes  should 
be  from  6  to  8  feet  apart,  of  the  sise  of  H  inches  at  top, 
with  the  usual  tapering  towards  the  bottom,  and  charged 
with  amounts  varying  with  the  depths  of  hole,  which  will 
average  between  50  and  60  pounds  for  each.  Under  those 
conditions  the  depth  to  which  the  drill-hole  reached,  below 
the  level  to  whioh  it  was  desired  to  break  the  rook,  was 
about  4  feet. 

The  dome  would,  in  no  sense  of  the  term,  be  a  dam  with- 
out the  attachment  to  the  bottom  part  of  the  chain-netting 
before  described,  which  might  be  replaced  by  one  of  rope, 
or  by  widths  of  canvas  suitably  loaded;  for  the  reason, 
that  there  would  be  nothing  to  check  the  force  of  the  cur- 
rents penetrating  between  the  lower  rim  of  the  dome,  sup- 
ported on  legs  and  the  uneven  bottom.  It  must  likewise  bo 
taken  into  consideration  that  the  top  of  the  dome,  when 
drilling  is  going  on,  is  many  feet  below  the  surface  of  the 
water,  and  there  is  no  protection  against  the  currents 
throughout  this  space.  So  far,  in  the  operations  of  this 
machine,  no  occasion  has  made  it  necessary  to  convert  the 
dome  into  a  dam,  though  the  manner  of  so  doing  has  been 
prescribed  should  necessity  ever  arise  to  use  the  derioes 
above  indicated.  The  drill-rods  are  perfectly  protected 
against  currents  by  the  tubes  in  which  they  work ;  they 
can  be  taken  out  and  replaced  without  regard  to  these  cur- 
rents ;  while  the  diver  has  always  been  able  to  perform 
satisfactorily  his  funetions  during  the  times  of  slack  water. 
So  that  for  drilling  and  blasting  the  rock  no  necessity  has 
existed  for  the  use  of  a  dam  as  protection  against  currants. 

After  the  rock  broken  by  the  explosion  covers  the  greater 
part  of  the  reef,  its  removal  is  commenced.  This  is  effected 
by  means  of  Morris  A  Cuming's  steam-grapple.  So  far,  it 
has  not  been  necessary  to  protect  this  operation  against 
the  violence  of  the  currants,  but  it  is  foreseen  that  such 
emergency  may  arise  at  some  localities  in  Hell  Gate.  In 
such  event  it  has  been  determined  to  use  a  network  of 
chains,  the  lower  part  resting  on  the  bottom,  and  weighted 
if  necessary,  or  provided  with  a  sufficient  number  of  small 
grappling-bieoks  to  catch  the  irregularities  of  the  bottom ; 
and  the  upper  part  attached  to  a  boat  or  float  of  some  de- 
scription, so  as  to  form  in  this  way  an  enolosed  space  from 
which  violcntcurrents  would  be  excluded.  A  steam-grapple 
mounted  upon  the  boat  could  then  operate  regardless  of 


the  currants.  The  depth  from  the  top  line  to  the  bottom 
of  the  chain-netting  should  be  mora  than  sufficient  to  reach 
the  bed  of  the  channel  during  the  highest  rise  of  the  tide. 
The  boat  would  be  provided  with  the  necessary  apparatus 
connecting  with  the  lower  part  of  the  chain-netting,  to 
raise  it  off  the  bottom  to  a  suitable  height  for  the  purpose 
of  changing  location,  as  the  process  of  removing  the  broken 
rock  might  require. 

Opsratio.vs  of  the  Steam-Drilliso  Soow. — The  delay 
by  Congress  to  appropriate  money  postponed  the  oom- 
mencement  of  this  machine  until  July,  1869.  The  neocs- 
sary  experiments  upon  the  drilling-engines,  upon  the  drills 
to  ascertain  their  proper  weights  and  siie  of  cutting  edges, 
and  upon  the  effect  or  nitro-glycerine  to  determine  the  pro- 
per charge,  prevented  its  practical  application  until  May, 
1871,  upon  diamond  See/,  near  the  mouth  of  East  River. 
This  reef  was  found  covered,  for  the  greater  part,  with 
sand,  gravel,  deposits  of  silt  of  various  kinds,  with  ballast- 
stone,  and  with  boulders,  and  before  it  oan  be  removed  by 
blasting  its  surface  must  be  cleared  by  a  drcdging-machine. 
All  the  ledge-rook  which  was  uncovered  has  been  operated 
upon.  The  holes  drilled  wore  from  7  to  13  feet  deep,  the 
diameter  4^  inches  at  top  and  3}  inches  at  bottom ;  the 
charges  of  nitro-glycerine  30  to  55  pounds  per  hole. 

Coeutiet  Reef  was  also  operated  upon  in  alternation  with 
Diamond  Reef  during  the  working  season  of  1871.  The 
number  of  boles  drilled  and  blasted  was  93,  and  of  surface- 
blasts  17  \  nitro-glycerine  consumed  amounted  to  5479 
pounds.  During  the  working  season  of  1873,  307  holes, 
\\  inches  in  diameter  at  top  and  3}  inches  at  bottom,  were 
drilled.  The  nitro-glyoerine  consumed  amounted  to  17,127 
pounds,  and  this  included  the  charges,  likewise,  of  39  sur- 
faoe-blasts.  The  operations  of  this  season  left  tho  reef 
thoroughly  broken  up,  and  a  large  portion  of  tho  d£brif 
was  removed.  Unfortunately,  the  next  appropriation,  by  a 
blunder  in  its  title,  became  inapplicable  to  the  lower  East 
-River,  in  which  this  reef  is  situated,  and  it  has  perforce 
been  left  until  this  year  (1875)  to  be  finished.  Its  complete 
removal  will  require  but  a  short  period  of  time  for  the  dis- 
posal of  the  stone  already  broken  up.  During  tho  oper- 
ations upon  Diamond  and  Coenties  reefs  the  scow  was 
collided  with  many  times. 

Frying-  Pan  in  Hell  Gate. — The  drilling-scow  was  moored 
upon  this  reef  July  22,  1872 ;  drilled  17  holes  and  made  1 1 
surface-blasts. 

Pot  liock  in  Hell  Oate,- — The  machine  commenced  work 
here  Aug.  5,  1872,  and  remained  upon  this  rock  until  Deo. 
28,  when  running  ice  put  an  end  to  these  operations.  Dur- 
ing this  period  it  was  collided  with  16  times;  four  of  the 
colliding  vessels  were  sunk,  and  one  of  them,  loaded  with 
200  tons  of  coal,  was  by  tho  rapidity  of  the  current  drawn 
under  the  scow,  and  carried  off  the  dome,  which  was  re- 
covered afterwards  in  80  feet  depth  of  water,  having  ex- 
perienced great  damage  to  the  drill-pipes  and  supporting 
legs.  Most  of  the  collisions,  while  not  injuring  the  scow, 
caused  the  mooring-chains  to  part,  and  great  delays  re- 
sulted therefrom,  on  aeooiuit  of  naring  to  search  by  divers 
for  the  other  end  of  tho  chain  remaining  attached  to  the 
anchors.  If  it  were  possible  to  make  use  of  buoys  to  the 
anchors,  much  valuable  time  in  such  searofaes  would  be  saved, 
but  their  use  is  not  practicable  on  account  of  fouling  with 
passing  vessels,  and  being  carried  off  by  this  means.  Forty 
boles  were  drilled  and  blasted;  60  seam-blasts  and  24 
surface-blasts  were  made;  a  large  portion  of  stone  was 
raked  from  the  reef,  of  which  no  account  could  be  kept. 
Owing  to  the  rapidity  of  the  current,  it  was  impossible  to 
use  the  steam-grapple  to  hoist  np  the  rock,  and  to  accom- 
plish this  buckets  were  let  down  to  the  bottom  and  filled 
by  divers  during  the  period  of  slack  water,  removing  by 
this  means  211  cubic  yards.  Work  has  not  since  been  re- 
sumed upon  these  rocks,  which  lie  in  the  channel  and 
directly  in  tho  way  of  vessels,  owing  to  the  dangers  which 
careless  or  inexperienced  pilots  entail  upon  the  vessels  they 
are  navigating  by  colliding  with  the  scow ;  and  until  cer- 
tain regulations  can  be  enforeed  upon  the  pilots  it  would 
be  unwise  to  subject  passengers  on  board  steamers  passing 
through,  to  risk  of  life.  The  exposure  to  damage,  as  ex- 
perience has  so  far  shown,  lies  with  tho  colliding  vessel, 
and  not  with  the  scow. 

Way'i  Reef. — This  rock  was  operated  upon  by  M.  Haille- 
fert  in  1851,  who  succeeded  in  knocking  off  a  few  of  tho 
most  prominent  projections;  and  again  in  1869  by  the 
same  process,  surface-blasting,  he  removed  from  the  sur- 
face of  this  reef  1621  cubic  yards,  increasing  its  depth  to 
17i  feet.  The  drilling-scow  commenced  work  npon  this 
reef  Aug.  4,  1874,  and  on  Jan.  20,  1875,  it  was  wholly  re- 
moved to  a  depth  of  26  feet  at  mean  low  water.  The  siae 
of  the  rock  within  the  26  feet  curve  was  235  feet  long  by  a 
maximum  width  of  115  feet.  The  ebb  currents,  which  are 
the  strongest,  run  three  knots  per  hour  on  the  channel  side, 
gradually  diminishing  in  velocity  as  the  shore  is  approached. 
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The  aventgo  working  forc«  of  the  teow  was  thirty-seTen 
men. 

Number  of  holev  driHed 2S2 

"       "   feet       '•      2130.4 

EzplodTes  nied — 

For  6S  drill-bla«ta 16,808«lta.)  nltrMWcerine. 

"   Msurfsce-blasU 1,484     "   |  nitm^iycenne, 

and 88t  "      dynamite. 

Cable  yards,  excluslre  of  the  operation  of  rakiitg,  re- 
moved by  steam-srapple. S029 

Total  time  of  grappling - 861daya. 

"       "     "  stone-raklDK U    '' 

Average  No.  of  feet  of  drilled  hole  to  each  cubic  yard 0.7 

"        "         pounds  of  nitro-glycerine       "       "    SJM 

"        "         feet  drilled  by  each  machine  per  ahlft  of 

^  eight  hours » » .6JS 

"       depth  of  holes,  in  feet - 8.13 

Arerage  cost  of  linear  foot  of  hole  drilled,  including  pla- 
cing of  scow,  lowering  dome,  expenses  of  drilling,  snarp- 
ening  drills.  Ices  of  steel,  hoisting  up  dome,  and  heav- 
ing off  scow .$2.06 

Average  cost  of  sharpening  a  drill .$1.41 

**       Ko.  of  feet  drilled  to  each  sharpening. 8.13 

**       expenditure  of  steel  to  each  foot  drilled,  oz 2.7 

"       cost  of  dredging  and  damping  1  cubic  yard  of  d6- 

brla $4.29 


The  above  data  are  from  the  report  of  Mr.  J.  H.  Stried- 
ingeTi  assistant  engineer  raperintending  the  operations  of 
this  machine,  to  Qen.  Newton,  and  furnish  s  proof  of  the 
ability  and  skill  with  whioh  the  maohine  was  directed  by 
Mr.  Striedinger.  Upon  the  ehart  accompanying  this  report 
the  position,  depth,  and  charge  of  each  drill-hole  are  re- 
corded, so  that  the  eBeots  of  blasts  disposed  at  oertain  dis- 
tances and  charged  with  known  quantities  of  nitro-gly- 
eerine  are  elearly  revealed. 

Having  finished  this  deseription  of  the  drilling-scow  and 
of  its  operations,  it  remains  only  to  say  that  its  use  has 
been,  and  will  tie,  confined  to  the  smaller  reefs  situated  in 
the  channel  until  these  are  all  removed.  These  operations  are 
neeessarily  the  most  costly.  What  it  could  acoomplish,  or 
at  what  cost  upon  the  larger  reefs,  must  remain  a  matter 
of  eoqjeoture  until  tried,  thoagh  it  is  oertain  that  it  would 
l>e  fully  SQceessfui  in  such  essay. 

HalUfi  Pbint  Bee/. — This  reef  is  in  shape  an  irregular 
■emi-ellipse,  the  longer  axis,  which  lies  next  to  the  shore, 
being  720  feet  in  length,  and  the  shorter  semi-azis,  pro- 
jeoting  straight  into  the  channel,  about  300  feet.  The 
onbie  content^  alwre  the  depth  of  26  feet  at  mean  low  water 
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amonnt  to  51,000  cnbie  yards.  The  sliallowest  portion  of 
this  reef  is  a  ridge  eoinoident  with  the  lineof  stratification, 
and  having  a  direction  of  N.  52  E.  Besides  the  risk  of 
striking  the  reef,  it  produces  eddies  on  both  sides  of  it  ac- 
eording  to  the  direction  of  the  tidal  cnrrents,  and  is  mueh 
in  the  way  of  vessels  coming  down  with  the  ebb  in  the  efibrt 
to  hug  the  shore,  and  thus  avoid  being  thrown  upon  the 
Middle  Reef.  It  is  in  the  way  of  small  and  large  vessels 
equally,  and  its  removal  is  an  essential  element  in  the  im- 
provement of  the  channel.  The  removal  of  this  reef  might 
nave  been  undertaken  in  either  of  two  methods — vis.  that 
by  drilling  into  the  surface,  blasting,  and  removing  the 
debris  by  the  steam-grapple,  or  by  means  of  tunnels  and 
galleries  used  to  explore  the  interior  of  tbe  rock,  and  thns 
obtain  places  for  blasting  charges  or  mines  to  overthrow 
the  whole  mass  of  rock  at  once ;  the  broken  rock  to  be 
taken  away  by  mechanical  means. 

Tbe  first  time,  so  far  as  known,  that  tunneling  was  sug- 
gested as  a  means  of  removing  rocky  obstructions  in  a 
channel  was  in  the  spring  of  1868  by  Mr.  O.  C.  Reithcimer, 


a  gentleman  who  had  formerly  served  as  enperiotendent  at 
the  breakwater  at  Holyhead.  His  proposition  was  to  re- 
move the  channel-rooks  by  the  application  of  a  circular  iron 
shaft  to  reach  to  the  rock,  and  after  the  bottom  was  secured 
against  leakage  to  begin  within  this  enclosure  to  sink  into 
the  rock,  and  after  attaining  the  requisite  depth,  by  a  series 
of  tunnels  or  galleries  to  explore  the  whole  rock  and  place 
in  it  the  mines  for  blowing  it  up.  A  letter  dated  Oct.  3, 
1868,  from  Gen.  Alexander,  0.  S.  Engineers,  gives  the  same 
project,  except  in  the  material  of  which  the  shaft  is  to  l>e 
composed,  for  the  removal  of  Blossom  Rock  in  Ban  Fran- 
cisco harbor,  Cal.  Mr.  A.  W.  von  Schmidt,  C.  E.,  Nov.  20, 
1868,  gives  his  project  for  tbe  removal  of  Blossom  Rock,  in 
which  he  proposes  to  reach  to  the  surface  by  means  of  an 
iron  shaft,  then  to  sink  into  the  rook  to  a  suitable  depth, 
and  excavate  such  a  cavity  into  its  body  that  the  debris  of 
the  explosion  blling  into  this  receptacle  would  leave  the 
depth  overhead  required  for  purposes  of  navigation.  The 
leading  idea  of  this  mode  is  identical  with  that  of  Mr. 
Reitheimer  and  of  Qen.  Alexander  also. 
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Tunnelling  nnder  water  was  nothing  norel,  u  shown  by 
the  ooal-minea  in  England.  Nothing  could  be  dona  in  the 
way  of  remoTing  rooka  in  Hell  Qate  until  a  sufficient  sum 
could  be  allotted  to  begin  upon  a  oompetent  nale ;  and  it 
was  consequently  not  until  the  month  of  July,  1889,  that 
operations  were  undertaken  at  Ballet's  Point  with  a  view 
to  the  oonstruction  of  a  ooffer-dam  npon  the  reef,  between 
high  and  low  water  levels.  The  dam  was  finished  in  Octo- 
ber following,  and  the  ezoavation  of  the  shaft  commenced. 
The  form  of  the  dam  is  that  of  an  irregular  polygon,  being 
about  Hi  feet  across  on  the  shore-line,  ana  about  90  feet 
out  npon  the  rock.  The  form  of  the  shaft  conforms  to  that 
of  the  dam,  and  it  has  been  ezcaTated  to  a  depth  of  33  feet 
at  mean  low  water.  Ten  principal  tunnels,  radiating  through 
the  rock,  were  commenced  from  the  walls  of  the  shaft.  As 
the  distanoe  apart  of  the  tunnels  increased  subsidiary  tun- 
nels were  interpolated.  Transverse  galleries,  averaging  in 
distance  26  feet  iVom  centre  to  centre,  were  excavated  as 
the  work  progressed.  In  all,  there  are  Si  tunnels  and  10 
transverse  galleries.  The  tunnels  at  the  shaft  vary  from  22 
to  17  feet  in  height,  and  from  12jt  to  8  feet  in  width;  as 
they  were  advanced  the  height  rapidly  decreased,  owing  to 
the  downward  slope  of  the  surface  of  the  reef,  and  the  width 
also  decreased,  so  that  the  dimensions  soon  did  not  exceed 
those  of  a  heading.  The  galleries  vary  likewise  in  sise^ 
from  12  feet  high  by  9  feet  wide  to  much  smaller  dimen- 
aions.  The  number  of  feet  in  length  of  tunnels  and  gal- 
leries is  7400.  The  number  of  cubic  yards  removed  from 
the  tunnels  and  galleries  is  45,000  to  the  end  of  Feb.,  1875. 
At  Blossom  Rock  the  contractor,  Mr.  A.  W.  von  Schmidt, 
commenced  sinking  An  iron  tube  to  serve  as  a  shaft  on  Oct. 
5,  1859,  at  the  time  when  the  dam  at  Ballet's  Point  was 
completed.  The  interior  of  the  rook  was  excavated  and 
the  explosion  made  on  Apr.  23,  1870,  but  the  dibris  was 
not  finally  removed  and  the  work  completed  until  Deo.  6, 
1870.  Blossom  Rock  was  of  small  dimenaions,  180  feet  by 
100,  within  the  limits  to  be  removed,  and  the  period  of  its 
removal  occupied  one  year.  The  idea  advanced  by  the 
contractor,  of  excavating  a  cavity  within  the  rock  sufficient 
to  receive  the  entire  d£bris  of  the  explosion,  was  abandoned 
on  account  of  the  danger  of  the  process,  and  the  work,  after 
being  exploded  in  the  ordinary  way,  was  finished  by  remov- 
ing the  broken-np  rock  by  mechanical  means.  Way's  Reef 
in  Hell  Oate,  235  feet  by  115  feet,  was  removed  by  the  op- 
eration of  the  iteam^rilUng  scow  in  about  fire  months, 
while  the  cost  was  less  than  that  of  Blossom  Rock. 

The  explosives  used  in  tunnelling  at  Ballot's  Point  have 
been  nitro -glycerine  and  its  compounds,  and  gunpowder. 
The  latter  has  been  used  only  when  the  rook  was  weak  and 
seamy.  Reliance  has  been  plaoed  upon  nitro-glycerine  to 
drive  the  headings  forward,  and  no  accident  has  befallen 
the  miners  from  its  use,  either  at  Ballet's  Point  or  in  the 
ouerationa  of  the  steam-drilling  scow.  To  drive  a  heading, 
the  drill-holes  are  made  at  an  angle  with  the  faoe,  so  that 
the  charge  may  lift  out  the  rook  by  its  explosion.  In  this 
way,  after  a  cavity  is  made,  boles  are  drilled  around  it,  and 
the  surrounding  lock  blown  into  it.  When  large  charges 
can  be  used,  a  square  or  rectangular  portion  of  the  face  of 
the  headiog  is  marked  out  by  drill-holes,  inclining  towards 
each  other,  and  one  or  more  perpendicular  holes  drilled 
within  the  boundary  marked;  the  holes  being  drilled  deep 
and  well  charged,  the  explosion  would  generally  lift  the 
rock  according  to  the  dimenaions  traced  by  the  drills. 

Owing  to  the  risk  from  using  large  charges  at  Hallet's 
Point,  the  work  of  forming  a  cavity  around  which  to  ex- 
cavate the  heading  was  a  piecemeal  process.  The  charges 
of  nitro-glyoerine  were  usually  only  8  ounces,  and  to  avoid 
the  vibration  which  would  be  caused  from  a  simultaneous 
discharge  of  many  blasts,  the  battery  was  not  employed. 
Ignition  was  made  with  the  Bickford  fuse,  and  there  was 
consequently  no  volley  firing.  The  nitro-glycerine  is  con- 
tained within  small  paper  cases,  rendered  proof  against 
leaking  by  a  composition.  The  cartridge  is  exploded  by  a 
cap  containing  fulminate  of  mercury,  with  which  the  fuse 
communicates.  The  neceaaity  of  uaing  amall  charges  and 
of  avoiding  volley-firing  has  been  unfavorable  to  such 
rapid  progress,  as  would  have  been  possible  on  land  under 
the  same  oircumatancos. 

The  average  of  twelve  months'  work  with  six  Burleigh 
drills,  was  the  excavation  of  235  lineal  feet  of  beading  per 
month.  Up  to  June  30, 1872,  the  work  had  been  prosecuted 
by  hand-drilling,  with  the  exception  of  20,160  lineal  feet 
of  drilling  by  the  Burieigh  drill  and  of  7000  feet  by  the 
diamond  drill.  That  by  the  Burleigh  drill  was  by  contract 
at  a  certain  rate  per  foot;  and  the  diamond  drill,  purchased 
at  the  work  for  the  purpose  of  exploring  the  rock  ahead, 
was  put  in  competition  with  it.  The  work  of  the  Burleigh 
drill,  though  more  satisfactory  in  the  hard  gneiss  than  that 
of  the  diamond  drill,  was  still  far  from  being  perfectly  so ; 
and  it  was  not  until  the  former  was  tried  by  our  own  men  that 
its  advantages  over  hand-drilling  became  marked.    Before 


this  trial  there  was  real  doubt  concerning  its  economical 
advantages  for  these  works,  owing  to  the  small  sice  of  the 
headings,  the  limited  depth  of  holes,  and  the  minute 
charges  which  it  was  necessary  to  adopt.  The  Burleigh 
drill  previously  had  made  but  18  or  19  feet  of  holes  per 
shift  of  8  hours,  and  required  one  drill  in  the  shop  under 
repair  for  each  one  at  work.  The  last  fact  indicated  the 
necessity  of  extensive  repairs  and  appliances  for  the  same, 
the  cost  of  which  it  was  necessary  to  consider  in  the  gen- 
eral problem.  The  cost  of  drilling,  after  a  long  trial  with 
the  Burleigh  drill,  is  found  to  be  between  36  and  37  cents 
per  foot,  including  repairs  and  all  items  of  expense  except 
first  cost  and  interesL  The  cost  of  hammer-drilling  was 
found  to  be  about  95  cents  per  foot.  With  nine  Burleigh 
drills  seven  can  be  kept  at  work.  The  number  of  feet  of 
holes  drilled  by  each  machine  per  shift  of  8  hours  was  30 
feet.  The  diamond  drill,  owing  to  the  encounter  of  frequent 
veins  of  pure  quarts  in  the  rock,  did  not  answer  well,  but 
it  should  prove  a  valuable  drill  for  rocks  of  inferior  hard- 
ness. The  logersoU  rock-drill,  which,  like  the  Burleigh,  is 
a  percussion  drill,  was  used  experimentally  at  the  works, 
•nd  proved  itself  fully  equal  to  the  other. 

A  pump  of  the  capacity  of  1000  gallons  proved  itself 
capable  of  removing  the  leakage.  As  the  floor  of  each 
tunnel  declines  in  level  from  the  shaft  outward,  it  was  ne- 
cessary, in  order  to  draw  the  water  from  the  extremity  of 
the  tunnel  by  means  of  the  pumps  placed  in  the  shaft,  to 
lay  down  radial  pipes  in  the  tunnels  communicating  with 
the  pumps.  Owing  to  the  restricted  area  of  the  tunnels 
and  galleries,  the  work  of  excavation  was  almost  exclu- 
sively that  denominated  the  heading,  without  advantage 
of  enlargement,  and  hence  the  following  refers  to  the  most 
costly  and  laborious  part  of  the  work  of  tunnelling : 

Slatting  One  Cubic  Yard  in  Headi»gt. 
10  feet  of  drilled  hole. 
1.22  pounds  of  nitro-glycerine. 
.39      "        "  gunpowder. 
The  differenoe  of  cost  between  these  operations  by  hand- 
drilling  and  by  machine-drilling  may  be  found  at  onoe  by 
the  substitution  of  the  price  per  foot  of  these  modes  of 
drilling. 

The  rock,  after  being  blasted,  is  lifted  by  band  into  a  box 
resting  upon  a  truck-car,  which  is  run  down  to  the  place 
upon  a  rail-track,  and  thenee  drawn  by  a  mule  to  the  shaft, 
wnere  the  box  is  hoisted  by  a  derrick,  and  its  contents 
emptied  into  the  dump-cars  to  be  rolled  away  and  depos- 
ited in  the  pile. 

Calling  the  cost  of  blasting  and  removing  one  oubio  yard 
1.00,  the  following  gives  t£e  proportion  of  each  item  of 
expenditure : 

Blasting 0.« 

Transporting  rook  to  shaft. „0.t7 

Hoisting  "     _ 0.0328 

Dumping  "     COMB 

Pumnlng...„ 0.I0S7 

Inclifetttal — .OMM 

1.00 
The  cost  of  plant  and  interest  is  not  included  in  the  pro- 
portion thus  given.     Repairs  are  included. 

The  tunnels  and  galleries  are,  it  may  be  said,  finished ; 
but  little  remains  to  be  done  except  to  prepare  for  the  final 
explosion,  after  which  the  dSbris  will  be  removed  by  me- 
ohanical  means.  The  means  of  explosion  would  appear 
to  be  simple :  by  destroying  simultaneously  —  by  cutting 
down  with  charges  of  nitro-glycerine  or  similar  oompoundii 
of  quick  explosive  character — the  piers  which  support  the 
roof  of  the  exoavation;  at  the  some  time,  by  introducing 
a  sufficient  number  of  charges  in  or  under  the  roof,  to  break 
this  up  into  pieces  of  convenient  sise.  A  simultaneous  ex- 
plosion ean  be  effected  by  igniting  with  electric  batteries  a 
certain  number  of  centres  of  explosion ;  and  the  eonneotion 
of  the  charges  of  one  pier  with  those  of  the  adjacent  piers 
will  ensure  the  propagation  of  the  explosion  thron|^ont 
the  whole  extent  of  the  exoavation. 

The  comparative  cost  of  exoavation  between  the  system 
of  tunnelling  and  that  by  means  of  drilling  the  surface  of  ' 
the  rook,  as  performed  by  the  steam-drilling  soow,  cannot  j 
be  satisfactorily  made  until  the  removal  of  Hallet's  Point 
be  completed.  Oreat  eredit  is  due  to  Capt.  Wm.  H.  Hener 
of  the  Corps  of  Ehgineers,  who  has  been  the  resident  en- 
gineer at  Hallet's  Point  since  June,  1872,  for  his  careful 
and  economical  supervision  of  these 'operations. 

Jobs  Newtox. 
Hellin',  town  of  Spain,  in  th«  province  of  Albaeete,  on 
the  Menedo.     In  its  vicinity  are  rich  sulphur-mines  and 
sulphurous  springs  used  for  bathing.     Pop.  7632. 

Hell'mnth  (Rt.  Rev.  Isaac),  D.D.,  by  birth  a  Polish  Jew, 
become  in  1856  an  Anglican  minister  of  Canada;  founded 
Huron  College  (1863)  and  Hellmuth  College  (1866),  London, 
Ont.,  and  Hellmuth  Ladies'  College  (1869) ;  was  suocessively 
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arohdeaoon  and  dean  of  Huron ;  became  in  1870  suffragan 
bishop  of  Norfolk  and  coadjutor  of  Huron,  and  in  1871 
succeeded  Dr.  Cronyn  aa  lord  bishop  of  Huron,  Oni. 

HellB)  on  shipboard,  the  steering  apparatus,  inolndiog 
wheel,  tiller,  and  rudder.  To  put  doom  ike  htlm  is  to  bring 
the  ship's  head  to  the  wind ;  to  put  up  tkm  helm  is  the  reverse. 
By  means  of  the  wheel  the  rudder  is  inclined  to  an  angle 
rarying  from  the  ship's  oonrse,  until  by  the  action  of  the 
water  upon  the  mdder  the  ship's  direction  is  properly  modi- 
fied, when  the  rudder  is  returned  to  its  normal  position,  in 
a  line  with  the  ship's  oonrse. 

Helm  (Bek.  Hardin),  b.  in  Kentucky  in  1831;  gradu- 
ated at  West  Point  July  1,  1851,  and  entered  the  army  as 
brevet  second  lieutenant  of  dragoons,  resigning  in  Oct., 
1852,  his  commission,  and  followed  the  practice  of  the  law 
at  Elltabothtown  and  Louisville  till  1861,  having  been  a 
member  of  the  State  legislature  and  eommonwoalth  attorney. 
He  joined  the  State  guards  under  Qen.  Buckner  in  1861, 
and  as  n  colonel  in  the  Confederate  army  was  engaged  at 
the  battle  of  Shiloh,  being  shortly  after  promoted  to  be 
brigadier-general.  He  took  part  in  the  battle  of  Perryville, 
and  commanded  a  division  at  Stone  River,  and  at  Chieka- 
mauga  (Sept.  19-20, 1863),  where  he  was  mortally  wounded. 
D.  Sept.  21,  1863. 

Helm  ( JoH!(  L.), b.  in  Hardin  oo.,  Ky.,  In  1802 ;  studied 
law  under  Duff  Qreen,  and  attained  a  wide  and  early  fame 
at  the  bar,  and  was  several  times  Speaker  of  the  house  of 
representatives  of  Kentucky.  In  1848  ho  was  chosen  lieu- 
tenant-governor, and  succeeded  Mr.  Crittenden  as  governor 
in  I8J0.  During  the  civil  war  he  strongly  sympathited  with 
the  South,  and  his  son,  B.  H.  Helh,  was  a  Confederate 
general  of  brigade.  In  1865,  Mr.  J.  L.  Holm  became  a  State 
senator,  and  in  1867  governor,  bat  d.  Sept  8,  only  fire  days 
after  his  inauguration. 

HeI'met,  in  ancient  time!  the  metallic  or  leathern  head- 
dress worn  by  soldiers.  Helmets  of  various  forms  are  still 
employed  to  some  extent  in  different  nations.  Helmets  of 
forms  varying  according  to  the  bearer's  rank  appear  upon 
coat-armor  beneath  the  crest.  This  is  a  comparatively  re- 
cent innovation  in  heraldry.  The  forms  of  heraldic  helmets 
are  derived  from  the  age  of  chivalry. 

Helmet-Shell)  the  large  shell  of  gasteropods  of  the 
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geans  Catn;  of  which  there  are  some  thirty-five  living 
and  as  many  fossil  species.  The  living  ones  are  found  in 
all  tropical  seas,  and  are  used  in  making  shell  oameos. 
Cauit  tomuta  gives  a  white  figure  on  an  orange  ground ; 
C  tuhertMn  and  madagcuearenn§f  white  on  claret  color;  (7. 
ru/a,  a  salmon  color  on  orange. 

Helm'holtz  (Hebm  axk  Lddwio  Ferdihand),  physicist 
and  physiologist,  b.  at  Potsdam,  Prussia,  Aug.  31,  1821; 
studied  medicine  at  Berlin,  and  became  an  army  surgeon; 
was  professor  of  anatomy  at  the  Art  Academy,  Berlin,  in 
1848—19;  professor  of  physiology  at  Konigsberg  1849-58, 
and  in  1858  was  called  to  the  chair  of  physiology  at  Heidel- 
berg ;  went  in  the  spring  of  1871  as  professor  of  physics  to 
Berlin;  is  widely  known  as  one  of  the  ablest  of  students  of 
the  physiology  of  the  organs  of  special  sense.  His  principal 
works  are  The  Cotuervation  of  Force  (1847),  Handbook  of 
Phytiologteal  Optict  (1856),  Theory  of  the  Impreeeione  of 
Sound  (1862),  Popular  Scientific  Lecturei  (1865-71),  and  he 
has  published  numerous  valuable  scientific  papers.  He  is 
the  inventor  of  the  ophthalmoscope,  an  instrument  of  the 
greatest  value  to  the  ophthalmic  surgeon,  and  has  made  dis- 


coveries of  the  first  importance  in  aooustios.  He  was  chosen 
to  the  French  Academy  of  Sciences  in  1870. 

HeI'mont,  van  (Jan  Baptista),  b.  at  Brussels  1577, 
and  studied  at  the  University  of  Lourain.  The  mystical 
bent  of  his  mind  first  assumed  a  religious  oharaoter ;  he 
conferred  all  his  property  on  his  sister,  studied  medicine 
in  order  to  serve  Christ  by  curing  the  sick,  and  lectured  in 
the  seventeenth  year  of  his  age  on  medicine.  But  having 
met  with  a  case  which  he  could  not  cure,  he  gave  up  his 
science  in  despair,  and  strolled  around  for  ten  years,  con- 
versing with  mountebanks  and  charlatans,  and  setv-ching 
after  the  hidden  knowledge, — the  philosopher's  stone,  or 
panacea.  Chemistry  and  alchemy  became  bis  favorite 
studies.  Ho  married  a  rich  lady,  settled  down  at  Vilvoorden, 
and  spent  all  his  time  in  his  laboratory  and  in  curing 
people  according  to  a  new  method.  His  fame  soon  grew 
great  His  numerous  mystical  writings  were  much  nad ; 
they  contain  real  discoveries  in  ehemistry,  and,  although  he 
claimed  to  possess  a  means  of  prolonging  human  life,  his 
system  of  physiology,  anatomy,  and  medicine  is  clearer 
and  more  scientific  than  that  of  Paracelsus.  Thousands  of 
people  gathered  to  his  house,  and  many  of  his  cures  were 
so  wonderfully  successful  that  they  attracted  the  attention 
of  the  Inquisition  as  probable  works  of  the  devil.  Many 
brilliant  oners  were  made  him  from  kings  and  kaisers,  but 
he  declined  them,  and  remained  at  Vilvoorden,  where  be 
d.  Dec.  30, 1644. 

Helm'stildt,  or  Helmstedt,  town  of  Germany,  in  the 
duchy  of  Brunswick.  It  has  large  alum  and  vitriol  works, 
and  carries  on  a  lively  trade.     Pop.  7469. 

Hel'mnnd^  a  river  of  Afghanistan,  rises  in  the  Hindoo- 
Koosb,  flows  with  a  course  of  650  miles  through  a  barren 
desert,  and  empties  itself  in  the  salt  lake  of  Hamoon.  Its 
banks,  which  are  fertile,  bear  at  many  points  traces  of 
former  cultivation. 

Heloder'midse  [from  {iAiK,a"nail,"  and  Mpi»a,"8kin"], 
a  family  of  pleurodont  saurians  belonging  to  the  group  of 
DiploglOBSse,  and  distinguished  therein  by  the  skin  being 
foroisbed  with  tuberculigerons  or  nail-bearing  scales 
(whence  the  name);  head  also  taberonligerous ;  skull  with 
the  temporal  fossa  overarched  by  dermo-ossification ;  no 
premazulary  foramen ;  teeth  with  short  dilated  bases,  ob- 
liquely ankylosed ;  and  mesostemum  longitudinal  and  with- 
out lateral  limbs.  This  family  has  been  established  by 
Oray  and  Cope  (Proc.  Acad.  Nat.  Sa.,  Philadelphia,  1864, 
p.  228 ;  1866,  p.  322)  for  the  reception  of  a  large  liiard 
{ffeloderma  Aorrtcjum,  Wiegmann)  found  in  Northern  Mex- 
ico and  the  contiguous  U.  S.  territory.  It  is  charaoteristio 
in  its  color,  which  is  blaokisb,  reticulated  by  yellow  inter- 
spaces. The  animal  has  a  suspicious  reputation,.and  is 
Mlieved  by  the  inhabitants  of  the  country  in  whioh  it  is 
found  to  be  poisonous,  but  no  evidence  of  the  fact  has  been 
obtained  by  Dr.  Irwin,  who  experimented  with  it.  In 
Southern  Arizona,  where  it  is  common,  it  is  known  as  the 
"  scorpion."  Theouorc  Oill. 

H^loise.  See  Abelard,  by  Pro*.  J.  H.  Seelte,  S.  T.  D. 

He'los,  town  of  Laconia,  near  the  mouth  of  the  Eurotas, 
was  founded  by  Helius,  the  youngest  son  of  Perseus.  It 
defended  itself  with  great  stubbornness  against  the  Dori- 
ans, who  after  conquering  it  took  revenge  by  making  all 
its  inhabitants  slaves ;  hence  perhaps  the  name  Helota  for 
the  Spartan  serfs.  When  Pausanias  visited  it  in  the  second 
century  of  our  era,  he  found  it  in  ruins,  and  at  present  even 
its  site  is  not  precisely  known. 

Heloatom'inee,  or  Helostom'idse  [from  txot,  "nail," 
and  oT^fui,  "  mouth  "],  a  sub-family  of  the  family  Anaba- 
tidss,  or,  according  to  ethers,  a  peculiar  family  of  aean- 
thopterygian  fishes,  with  the  upper  joints  of  the  branchial 
arches  composed  of  thin  laminae  for  the  reception  of  water, 
and  all  lined  with  a  soft  vascular  membrane  and  without 
toothed  tuberoles.  The  head  is  unarmed ;  the  mouth  very 
small  and  transverse,  and  with  movable  teeth  on  the  lips ; 
the  lateral  line  is  interrupted.  The  representatives  of  tnis 
family  are  peculiar  to  the  fresh  waters  of  Java,  Sumatra, 
and  Borneo.  Thsodobe  Oill. 

Helots  [pltt. ;  Gr.  <!*««,  ctA<iTi)t,  plu.  «lAirm,  meaning 
either  "  captives "  or  "  inhabitants  of  Helos,"  a  town  of 
Laconia],  the  serfs  of  the  ancient  Spartans;  a  peasantry  of 
Greek  blood,  owned  by  the  state  and  compelled  to  do  eer- 
tain  kinds  of  military  duty.  Their  lot  was  a  hard  9ne, 
though  they  might  not  be  sold.  It  was  the  oustom  of  the 
Spartans  to  keep  their  numbers  within  bounds  by  the  oo- 
easional  slaughter  of  the  strongest  of  the  Helots,  and  young 
Laeedssmonlans  were  from  time  to  time  sent  out  to  slay 
numbers  of  them  secretly. 

Hel'per  (Histo!i  Row  as),  b.  In  Davie  co.,  N.  C,  Deo. 
27,  1829;  removed  in  1851  to  California,  and  was  U.S. 
consul  at  Buenos  Ayres  1861-67.     Author  of  The  Land  of 
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Gold  (1866),  Impending  Oritit  of  tkt  Soulh  (1867),  Hofoqu* 
(1867),  The  Ntgroa  in  iftgroUmd  (1868). 

Helps  (Sir  Arthur),  E.  C.  B^  D.  C.  L.,  b.  in  England 
in  1817 ;  gndnated  tX  Cambridge  in  1838 ;  became  private 
■ecretary  to  the  chanoellor  of  the  exchequer,  and  in  1859 
beoame  clerk  of  the  privy  oonnoil  for  England.  Among 
his  niimeroa<  worln  are  TkoaghU  in  tht  Ctoittcr  and  the 
Croud  (1835),  Eteayt  virilten  in  the  Intercali  of  Biuinete 
(1841),  several  dramas;  The  Claimt  o/ Labor  {ISU),  Friendt 
in  OouHcil  (1847;  2d  series,  1859),  Companiont  ojf  mi/  Soli- 
tude (1851),  Conquerori  of  the  Nea  World  (1852),  Spanish 
Conqnet  of  America  (1854-61),  Life  of  Pizarro  (1869), 
Brevia  and  Caeimir  Maremma  (1870),  The  Life  of  Cortez, 
and  Thimgkit  on  Oocemment  (1871),  Life  of  Braeeey  ( 1872), 
Ivan  de  Biron  (1874),  Soeial  Preeeure  (1874),  etc.  Helps' 
writings  all  have  a  noble  moral  purpose,  and  are  written  in 
a  pure  though  not  forcible  style.  He  enjoyed  the  special 
favor  and  patronage  of  Queen  Victoria  for  many  years. 
D.  in  London  Mar.  7, 1875. 

Hel'aingborg,  town  of  the  province  of  MalmS,  Sweden, 
on  the  Sound,  opposite  to  Klsinore,  in  Denmark.     P.  7660. 

Hel'singfors,  the  capital  of  the  grand  duchy  of  Fin- 
land, on  the  Gulf  of  Finland.  It  has  an  excellent  harbor, 
and  is  strongly  fortified.  Its  fortifications,  of  which  Swea- 
borg  and  Gastavsw'ard  are  the  two  most  important  points, 
stretch  over  a  row  of  seven  rocky  islands,  and  were  in  1854 
bombarded  by  the  allied  French  and  English  fleet.  (See 
BoMBARDHENT.)  Hclsingfors  has  a  university  attended  by 
600  students,  a  military  academy,  and  a  conaiderable  trade. 
Pop.  32,113. 

Helt,  tp.  of  Vermilion  co.,  lod.    Pop.  2794. 

Hel'ton,  post-tp.  of  Ashe  co.,  X.  C.    Pop.  1004. 

HelveI'lyn,  a  mountain  of  Cumberland,  Eng.,  3066 
foet  high,  one  of  the  highest  points  of  land  in  England. 

HelTe'tia«  post-tp.  of  Waupaoca  oo.,  Wis.    Pop.  148. 

Helve'tilt  the  ancient  Celtic  inhabitants  of  Switier- 
land.  CiBsar's  Commentarie*  {De  Bella  Oallieo)  giro  a 
graphic  nooonnt  of  their  attempt  to  occupy  mors  fertile 
parts  of  Qaul,  and  their  terrible  punishment  and  subjuga- 
tion by  the  Romans  (68  B.  a).  They  had  previously  (107 
and  101  B.  c),  in  company  with  the  Cimbri,  experienced 
the  power  of  the  Roman  armies.  In  70  A.  D.,  refusing  to 
recognise  Vitellius,  and  taking  the  part  of  Oalba,  the  for- 
mer fell  npon  them  and  put  an  end  to  their  existenee  ai  a 
distinct  people. 

Helv^tios  (CLAnoK  Adrien)  was  b.  at  Paris  in  1716, 
and  educated  in  the  College  of  Lonis-le-Grand.  After 
finishing  his  studies  he  was  sent  to  Caen,  to  an  uncle  of 
bis,  who  was  a  direeteur  des  fermes,  in  order  to  make  him- 
self acquainted  with  the  science  and  practice  of  a  financier. 
In  1738  he  obtained,  through  the  inflnence  of  the  queen, 
Marie  Leciinska,  a  place  as  fermier-g£n£ral,  which  gave 
him  a  yearly  income  of  100,000  francs.  Ho  grew  rich, 
bought  land,  and  after  marry  ing  the  beautiful  and  talented 
countess  de  Ligniville',  retired  in  1751  to  his  estate,  Vori, 
in  Le  Pcrche,  where  he  spent  the  rest  of  bis  life.  His 
famous  book,  De  I'Eeprit,  appeared  in  1758.  He  d.  in  1771. 
Helv^tius  was  a  handsome  man,  with  pleasant  and  elegant 
manners,  kind-hearted,  benevolent,  full  of  sympathy  with 
human  suS'erings,  and  always  ready  to  help.  But  he  was 
extremely  vain,  and  although  his  vanity  was  ludicrous 
rather  than  offensive,  the  one  aim  of  his  life  was  to  be  no- 
tieed  and  i^planded.  He  succeeded.  After  many  years' 
labor  the  book  was  done  and  came  out,  and  the  sensation 
it  made  was  so  immense  as  to  actually  frighten  the  author. 
In  thorough  good  faith,  as  if  it  did  not  contain  anything 
extraordinary,  or  rather  as  if  he  himself  did  not  under- 
stand what  it  contained,  he  sent  copies  to  the  queen,  the 
dauphin,  and  all  his  friends  at  court,  and  he  was  entirely 
bewildered  when  suddenly  the  hurricane  broke  down  on 
him.  The  court  was  scandalised  and  the  clergy  were  in  a 
fury.  The  doctors  of  the  Snrbonne  denounced  the  book, 
the  Parliament  of  Paris  condemned  it  to  be  burnt  by  the 
hangman,  and  the  pope  pnt  it  under  ban.  To  all  this  the 
author  answered  by  retracting.  He  wrote  four  retractions, 
each  more  sweeping  than  tho  preceding,  but  no  one  heard 
him.  The  book  ran  like  wild-fire  over  all  Europe,  and 
when  the  storm  was  over  Helv6tiu8  found  himself  one  of 
the  most  famous  authors  of  the  time,  the  great  revealer  of 
le  secret  de  lout  le  monde.  Frederick  the  Great  invited  him 
to  Berlin,  and  treated  him  like  a  prince ;  Catharine  II. 
complimented  him ;  France,  England,  tho  whole  world  ap- 
planded  him.  Ho  had  aooomplished  a  great  deed,  and  he 
was  not  going  to  outshine  himself.  He  wrote  no  more 
books.  After  his  death  were  found  an  unfinished  poem, 
Le  Bonheur,  and  an  nnfiniahed  commentary  on  his  book, 
Ve  VBomme,  de  set  Facultfa  intelUctuellee  et  de  eon  educa- 
tion.   But  they  were  watery ;  nobody  read  them ;  and  as 


very  few  had  noticed  his  passionate  retractions,  very  few 
noticed  the  wicked  whisper  that  Diderot  bad  written  all 
the  good  pages  in  his  boojc. 

De  VEtprit  is  the  gospel  of  materialism.  The  principal 
ideas  which  it  propounds  are  that  all  our  mental  faculties 
are  reducible  into  physical  sensibility,  and  the  differenee 
between  man  and  animals  is  only  a  dilference  in  exterior  or- 
ganisation ;  that  self-interest,  gnided  by  our  love  of  pleas- 
ure and  fear  of  pain,  is  the  sole  motive  of  oar  actions  and 
affections,  and  the  ideas  of  justice  and  injustice  are  nothing 
but  reflections  of  habit;  that  mental  inequalities  do  not 
depend  on  a  more  or  leas  perfect  organisation,  but  merely 
on  education,  etc.  But  it  was  not  these  ideas  which  scan- 
dalised and  enraged  people.  On  the  contrary,  they  were 
the  charm  of  the  book ;  they  were  the  revelation  of  U  tecret 
de  tout  le  monde.  But  Eelvftius  often  employed  some  very 
clever  illustrations;  and  when  he,  for  instance, said, " Give 
the  son  of  a  carpenter  smartness,  courage,  prudence,  and 
energy,  and  in  a  republic  he  will  become  a  Themistocles  or 
a  Marios,  while  in  Paris  he  will  beoome  a  Cartouche,'*  such 
ideas  were  of  course  dangerous ;  people  are  generally  more 
ridionlous  in  what  they  abhor  than  In  what  they  admire. 

Clbhens  Petebsxk. 

He'mans  (Felicia  Dorothka),  n(e  Browke,  b.  at  Liv- 
erpool, England,  Bent.  25, 1794;  married  Capt.  Hemans  in 
1812,  and  in  1818,  after  the  birth  of  five  sons,  sepaiatcd  on 
account  of  the  uncongenial  character  of  the  union.  Mrs. 
Hemans  from  that  time  resided  in  Wales,  Lancashire,  and 
Ireland,  engaged  chiefly  in  literary  production.  D.  near 
Dublin,  Hay  12, 1836.  Mrs.  Hemans  s  best  poetry  is  cha- 
racterized by  grace  and  tenderness,  which  is  especially  ex- 
hibited in  her  less  ambitious  pieces.  But  she  wrote  too 
much  to  write  always  well,  and  several  of  her  tragedies 
and  longer  pieces  were  unsncccssful.  Her  works  include 
Early  Bloeeome  (1808),  The  Domeitic  Affectiont  (1812), 
The  Foreet  Sanctuary  (1827),  Becorde  of  Women  (1828), 
Sonye  of  the  Affectiotu  (1830). 

Heraatine.    See  H^shatike. 

Hematite.    See  HvExatitb. 

Hemibraii'chii  [from  4i>t-,"half,'iand  |9«NiYXM,"gil]e"], 
an  order  of  Teleost  fishes  with  the  palatine  bone  directly 
artienlated  with  the  quadrate,  without  the  intervention  of 
the  pterygoid ;  with  jaws  normally  developed ;  the  month 
being  bounded  above  by  the  pre-maxillary,  behind  which 
is  the  super-maxillary ;  branchial  apparatus  imperfect, 
the  superior  brancbihyals  being  rudimental,  and  at  least 
the  fourth  wanting;  anterior  pharyngeal  bones  distinct; 
scapular  aroh  conneeted  directly  with  the  post-temporal,  no 
postero-temporal  being  developed ;  meso-coracoid  absent ; 
and  ventral  fins  abdominal,  the  pubic  bones  having  no 
connection  with  the  scapular  arch.  To  this  order  belong 
several  families;  the  sticklebacks,  (1)  Gasterosteidn  and 
(2)  Aulorhynchidse ;  (3)  the  short  pipe-fishes,  or  Aulo- 
stomidsB ;  (4)  long  pipe-fishes,  or  Fistulariidte ;  and  certain 
peculiar  types  with  high  bodies;  (5)  CentriscidEe,  and  (6) 
AmphisilidsB.  The  first  four  groups  resemble  each  other, 
and  are  "gasterosteiform,"  and  the  last  two  "centrisei- 
form."  They  difi'er  from  most  fishes  in  the  structure  of  the 
shoulder-girdle,  and  the  union  of  tho  palatine  arch  directly 
with  tho  qnadrato  bone,  as  well  as  by  tho  imperfection  of 
the  branchial  arches,  to  which  the  ordinal  name  refers. 

Tbeooore  Oill. 

Hemiple'gia  [from  the  Gr.  jiu-,  "  half,"  and  rx^r^, 
a  "  stroke  "],  that  kind  of  paralysis  which  affeots  only  one 
side  of  the  body ;  or  if  both  sides  are  affected,  it  is  from 
the  occnrrcnoe,  a  very  rare  one,  of  double  hemiplegia — that 
is,  of  two  concurrent  paralytic  strokes,  one  affecting  each 
side.  It  manifests  itself  usually  in  the  upper  and  lower 
extremities  of  one  side,  and  in  the  parts  of  the  head  which 
are  supplied  by  the  fifth  nerre.  It  may  be  the  result  of  an 
apoplectic  stroke,  or  of  a  slow  effusion,  or  of  the  growth  of 
a  tumor  within  the  brain.  Owing  to  the  decussation  of  the 
pyramids,  the  paralysis  takes  place  usually  on  the  side  of 
the  body  opposite  to  the  side  of  the  brain  in  which  the 
lesion  has  occurred.  For  example,  If  there  be  a  tamor 
growing  in  the  left  hemisphere  of  the  brain,  the  paralysis 
will,  as  a  rule,  be  manifested  in  the  right  side  of  the  body, 
because  the  nerve-fibres  cross  over  from  side  to  side  near 
the  base  of  the  brain.  But  if  the  lesion  occur  below  this 
crossing,  there  may  be  hemiplegia  on  (ho  same  side.  Hem- 
iplegia affects  chiefly  the  nerves  of  motion,  but  affects  more 
or  less  those  of  sensation  also.  Temporary  attacks  of  hem- 
iplegia are  also  observed  in  chorea,  epilepsy,  and  hysteria. 
The  treatment  of  hemiplegia  varies  with  the  condition  of 
the  patient  and  the  cause  of  the  stroke.  Generally,  time 
and  rest  are  important  to  the  relief  of  the  patient. 

Rxtised  by  Willard  Parker. 

Hem'ipode  (Hemlpodiut,  « half-foot,"  so  named  from 
the  absence  of  the  hind  toe),  a  genus  of  gallinaceons 
birds,  including  the  smallest  birds  of  that  group.  S.  laeig- 
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dromw,  the  Andalurian  qnail,  ranges  eastward  ftviii  Spain 
to  Australia.  The  fighting  quail  (H. pugnax)  of  Java  ia 
domesticated  and  trained  to  fight  like  a  gamecock.  Bach 
of  these  birds  is  aboat  fire  inches  long. 

Hemip'tera  [Gr.  4f»t-> "  half,"  and  wnfiv,  "wing "],  an 
order  of  insects  which  hare  the  mouth-parts  formed  into  a 
slender  horny  beak  or  sheath  of  born;  substance,  enclosing 
three  sharp  bristle-shaped  organs,  the  whole  fitted  for  suc- 
tion. Such  are  bogs,  plant-lico,  etc.  They  are  named  from 
the  faot  that  such  of  toese  insects  aa  have  wings  of  typical 
form  hare  the  upper  or  basal  portion. of  the  wings  thick, 
while  the  terminal  portion  ia  thin  (Ilemiptera  heteroptera) ; 
but  the  cicadas,  plant-lice,  etc.  have  wings  of  uniform 
thickness  (Hemipteia  bomoptera).  Indeed,  many  forms 
have  no  wings  at  all.  (See  article  Entoholooy,  by  Prof. 
Saxhorn  TESWEr,  A.  M.,  section  Hemiptera.) 

Hem'isphere  [Or.  tun-, " half,"  and  tr^po,  "sphere "], 
one-half  a  sphere ;  applied  particularly  to  the  halves  of 
the  terrestrial  globe.  The  distinction  between  the  eastern 
and  western  hemispheres  is  an  arbitrary  one.  The  merid- 
ium  of  Ferro  is  assumed  as  the  dividing  line,  and  it  serves 
the  purpose,  though  but  rather  imperfectly,  since  a  amall 
part  of  North-eastern  Asia  is  by  this  arrangement  thrown 
into  the  western  hemisphere.  The  equator  gives  a  very 
natural  division  into  a  northern  and  southern  hemisphere. 
As  the  land-surface  of  the  earth  is  generally  situated  to 
the  X.  of  the  equator,  and  aa  the  land-aroaa  expand  north- 
ward and  taper  to  the  S-,  the  northern  hemisphere  contains 
nearly  three  times  as  much  land-as  the  southern,  in  which 
water  correspondingly  predominates.  And  as  four  conti- 
nents are  crowded  together  in  the  eastern  hemisphere,  it 
contains  two-thirds,  and  the  western  only  one-third,  of  the 
lands.  The  Old  World  is  thua  double  the  sise  of  the  Kew. 
As  the  lands  arc  crowded  on  the  N.  and  E.  sides  of  our 
planet,  the  north-eastern  hemisphere  contains  more  land 
and  the  south-western  hemisphere  more  water  than  any 
other  we  can  devise.  They  are  therefore  contrasted  by  the 
celebrated  Carl  Ritter  as  the  land  and  water  hemispheres. 
In  the  land  hemisphere  are  gathered  together  the  largest 
parts  of  all  the  great  continents,  making  over  six-sevenths 
of  all  the  land,  and  occupying  only  a  little  less  than  one- 
half  of  the  surface.  In  the  water  hemiaphere,  Aostralia, 
the  smallest  of  the  continents,  stands  alone,  with  only  the 
southern  points  of  Asia  and  Bonth  America,  making  less 
than  one-seventh  of  the  land,  and  leaving  twelve-thir- 
teenths of  the  aurfaoe  to  the  water.  The  centre  of  the  land 
hemisphere  is  about  London ;  that  of  the  water  hemisphere 
at  some  point  in  the  ocean  8.  of  Mew  Zealand.  (For  oats 
of  Hemispheres  see  article  Bi.rth  in  Vol.  I.  of  thia  work.) 

Areat  in  Square  Mile: 

Land.  WftUr.  Total. 

The  earth .52,900,000 144,000,000......19«,900,000 

Northern  hembphei«...._38,780,000. 86,670,000 -!I8.4S«,000 

Southern  bemlspbere^„....13,96S,000. 84,489,000 98,450,000 

Eastern  hemispbere.........S6,100,000 .62,860,000 98,450,000 

Western  hemisphere. 15,900,000 82,550,000 ..98,450,000 

Land  hemisphere 4.5,000,000 53,450,000 ..98,450,000 

Water  hemisphere 7,000,000 .91,450,000 .98,450,000 

Arnold  Ocror. 

Hemttripter'idie  [from  iiu, "  half,"  rptU,  "  thrve,"  and 
vTtpiy,  "  fin  "J,  a  family  of  acanthopterygian  fishes,  with 
the  vertebreo  in  greatly  increased  number  (16 -H  23),  having 
an  enlarged  suijorbital  bone  articulating  with  the  preoper- 
oulum,  and  distinguished  by  the  elongated  spinous  dorsal  fin, 
oombinod  with  the  oharactors  of  the  true  cottoid  (the  head 
not  compressed,  no  true  scales,  and  ventrals  imperfect  and 
enveloped  in  a  thick  skin).  The  family  is  represented  on 
the  coasts  of  the  U.  8.  by  a  species  known  as  the  deep- 
water  aculpin  {Hemitripterut  aeadiamu). 

Theodorb  Oill. 

Hem'lock,  or  Spot'ted  Hem'lock  (Contum  niacii- 
latnm)f  a  biennial  plant,  natnral  order  Umbelliforse,  native 
in  Europe,  but  naturalized  and  cultivated  in  the  U.  S.  for 
medicinal  purposes.  It  has  an  erect,  round,  branching 
stem  from  three  to  six  feet  high,  marked  with  brownish- 
purple  spots,  whence  the  name  "spotted  hemlock."  It 
Dears  large  deep-green,  decompound  leaves,  and  small  white 
flowers  in  compound  terminal  umbels.  The  plant,  especi- 
ally in  summer,  has  a  peculiar  fetid,  mousy  smell.  The 
leaves  and  fruit  are  used  in  medicine,  the  active  principle 
being  an  alkaloid,  conta,  most  abandant  in  the  fruit.  This 
is  a  yellowish  oily  fluid,  volatile,  of  aorid  taste,  and  strong 
mousy  odor,  slightly  soluble  in  water,  but  freely  in  alcohol, 
ether,  and  oils.  The  action  of  hemlock  has  only  of  late 
years  been  carefully  analyzed,  and  is  simply  to  destroy  the 
conducting  power  of  the  nervea  of  motion,  producing  thus 
muscular  weakness  and  paralysis,  the  effect  showing  itself 
first  in  the  muscles  of  the  eyes  and  lida  and  of  the  lega. 
In  poisonous  doses  it  produces  complete  muscular  paraly- 
sis, and  thus  death  by  paralysis  of  the  muscles  of  respira- 
tion.    It  is  not  oertain  whether  the  hemlock  used  by  the 


ancients  as  a  state  poison  was  this  plant  or  the  CieMta  viroea, 
a  much  more  virulent  herb.  Hemlook  haa  had  a  variety 
of  medicinal  virtues  assigned  to  it,  but  its  only  rational  use 
is  to  snbdue  abnormal  motor  activity  or  irritability.  Many 
of  the  preparations  of  hemlock  are  apt  to  be  inert,  from 
loas  of  the  volatile  active  principle.        Edward  Cdrtls. 

Hemlock,  tp.  of  Columbia  co..  Pa.    Pop.  1170. 

Hemlock  Lake,  a  manufacturing  post-v.  of  Livonia 
tp.,  Livingston  co.,  K.  T.     Fop.  257. 

Hemlock  Tree,  called  also  Hemlock  Spmce,  the 
Abiet  Canadeiui*,  one  of  the  most  common  of  the  conifer- 
ous trees  of  the  Northern  States  and  British  America.  It 
is  a  very  large  tree,  and  when  young  la  very  graceful. 
Though  the  timber  is  coarse  and  cheap,  it  is  very  service- 
able, and  immense  quantities  of  it  are  employed  in  houae- 
oarpentry  in  the  older  and  longer-aettled  parta  of  the 
North.  The  bark  and  its  extract  are  very  extensively  em- 
ployed io  tanning  leather  in  the  U.  8. — much  more  so  than 
any  other  astringent  substance.  The  wood  is  very  inferior 
aa  fuel,  burning  up  very  quickly  and  with  a  loud  crackling 
noise.  "Hemlocb  oil"  is  distilled  from  its  leaves  and 
twigs,  and  "  Canada  pitch  "  is  obtained  from  the  old  trees. 
Several  very  closely  allied  Asiatic  trees  are  described. 

Hemp,  a  fibre,  the  use  of  which  in  Persia  and  India 
antedates  the  period  of  accurate  knowledge,  and  whose  in- 
troduction into  Europe  was  contemporaneous  with  civili- 
zation. This  fibre  is  similar  to  that  of  flax,  but  coarser 
and  stronger.  The  plant  which  produces  it  is  also  known 
as  hemp,  and  is  cultivated  for  its  seed  and  for  the  oil  which 
is  expressed  from  the  seed,  and  the  hemp  of  warm  countries, 
especially  of  India,  possesses  peculiar  medical  properties. 
(See  Hashish.)  The  plant  is  known  botanically  as  Catitta- 
6i>  tativa,  and  is  an  annual  belonging  to  the  nettle  family 
(Urtlcaeeae).  It  is  a  dioecious  plant,  having  the  fruit- 
bearing  or  female  flowers,  and  the  sterile  or  male  flowera, 
upon  difiisrent  plants.  Hemp  grows  fonr  to  twelve  feet 
high,  and  makes  its  growth  almost  as  rapidly  as  Ipdian 
corn.  The  stem  is  somewhat  angular,  rough,  and  hairy, 
branching  freely  when  growing  singly,  bat  very  little  when 
crowded.  The  leaves  are  generally  compound,  five  to  seven 
leaflets  being  united  upon  the  end  of  one  leaf-stalk.  The 
leaflets  are  three  to  five  inches  long,  slender,  and  toothed 
at  the  edges.  The  staminate  or  male  flowers  an  of  a 
greenish-white  color,  and  ooour  in  loose  clusters  in  the  azila 
of  the  leaves  near  the  top  of  the  plant  or  the  ends  of  the 
branches,  while  the  pistillate  or  fruit-bearing  flowers  occur 
mostly  in  pairs  close  set  in  the  axils  of  the  upper  leaves. 
As  oaually  oultivated,  it  flowers  in  June,  and  ripens  its 
seed  in  August. 

The  hemp-producing  countries  of  the  world  are  Russia, 
Turkey,  India,  Holland,  Germany,  Italy,  and  Great  Britain. 
The  Riga  hemp  of  Russia  combines  fineness  and  strength, 
and  is  regarded  as  the  best.  There  is,  however,  a  kind 
produced  in  Italy  called  "  garden  hemp,"  raised  with  great 
care  by  hand-culture,  which  is  the  nnest.  The  fibre  ia 
separated  from  the  boon  much  as  flax  is,  and  is  spun  and 
woven  in  almost  identically  the  same  way.  Excellent 
sheetings  and  shirtings,  white  and  strong,  are  made  from 
hemp,  but  towellings  (huckaback),  osnaburgs,  tableclotha, 
napkins,  flooreloths,  sail-duck,  and  the  like  are  manufac- 
tured on  a  large  scale,  and  form  articles  of  extensive  oom- 
morce.  By  far  the  greatest  consumption  of  the  fibre  is  for 
rope,  cordage,  and  twine. 

Cultivation. — A  large  portion  of  the  U.  S.  is  well  adapted 
to  raising  hemp,  but  it  is  principally  raised  in  the  follow- 
ing States,  named  in  order  of  greatest  production :  Ken- 
tucky, Missouri,  Tennessee,  Ohio,  Indiana,  and  New  York. 
The  oultivation  for  fibre  is  simple,  the  seed  being  sown  at 
.early  as  the  ground  is  warm  on  well-prepared  sward  ground, 
which,  if  of  a  clayey  nature,  should  be  ploughed  in  the 
autumn  and  worked  again  in  apring.  It  ia  not  uaual  to 
manure  directly  for  the  crop.  Four  to  six  pecks  of  seed 
ate  used  in  this  country  to  toe  acre,  but  the  quantity  varies 
aeoording  to  the  climate  and  to  the  strength  of  the  soil, 
upon  whieh  also  the  vigor  of  the  plants  depends.  In  England 
tney  ose  two  to  three  bushels  of  seed,  but  there  the  height 
of  the  plants  is  about  four  to  six  feet,  while  here  it  is  fre- 
quently seven  to  nine.  The  seed  is  thoroughly  harrowed 
in  and  rolled,  and  requires  no  attention  until  it  ia  cut. 
Cutworma  are  often  quite  injurious  to  it,  and  crows  and 
blaekbirds  on  a  hemp-field  are  the  farmer's  best  friends. 
Hemp  has  no  diseases  that  we  know  of.  When  the  blos- 
soms of  the  flowering  (male)  plants  turn  yellow  aod  fall  off*, 
it  is  usual  with  us  to  out  the  whole  crop ;  but  in  Europe,  as 
soon  as  the  "bloaaom  hemp"  has  fertilized  the  crop  and 
the  seed  is  set,  the  banda  pasa  through,  pull  all  the  male 
plants,  and  binding  them  in  bundles,  dry  and  atack  them 
for  aubsequont  rotting.  The  female  plants  remain  until 
the  seed  is  ripe,  when  they  are  cradled,  the  tops,  in  which 
the  seed  is,  cut  off',  and  the  stalks  dried  and  stacked.    Hemp 
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il  ganerall7  cradled,  bat  if  over  seven  feet  high  this  ia 
haAly  ponible,  and  it  ahonld  be  cat  with  sbArp  baeb- 
scytbes.  After  two  or  three  day*'  Bunniog  the  bemp  ia 
bouDd  and  stacked,  either  upon  the  ground  if  it  is  to  be 
dew-rotted,  or  near  the  pools  if  it  is  to  be  water-rotted.  The 
rotting  is  performed  in  the  autamn  at  the  oommenoement 
of  cool  weather,  and  requires  in  pools  or  vats  ten  to  twenty 
days,  according  to  the  temperature.  Vats  under  cover  are 
preferred,  each  being  about  20  by  40  feet,  and  2  to  3  feet 
deep.  The  hemp  is  laid  in  orossways,  and  weighted  down 
by  stones  laid  upon  planks.  The  water  is  changed  by 
drawing  off  and  refilling  when  required.  The  process  is 
completed  when  the  fibre  separates  readily  from  the  stalk,  or 
of  its  own  accord  springs  off  from  it  like  a  fiddle  bow-string. 
It  is  dried  and  stacked,  and  "broken  "  in  the  winter.  This 
operation  ia  like  that  of  breaking  flax,  but  performed  with 
heavier  implements.  The  boon  is  scutched  and  beaten  out 
of  the  fibre,  which  ia  twisted  into  hands  or  hanks  and 
pressed  into  bales  for  market.  In  dew-rotting  the  bemp  is 
exposed  to  the  weather  in  thin  layers,  and  turned  occasion- 
ally until  the  gumminess  of  the  stalks  is  gone  and  the  fibre 
separates  from  the  boon  as  before  described. 

When  hemp  is  cultivated  for  the  seed,  it  is  planted  upon 
good  corn-ground,  manured  the  fall  before  if  the  soil  be  not 
too  light  and  sandy.  It  delights  in  moist  rich  soils.  The 
culture  is  like  com,  the  hills  being  three  and  a  half  to  four 
feet  apart,  according  to  the  richness  of  the  land.  A  dozen 
or  more  seeds  are  dropped  in  each  hill,  and  at  the  first 
hoeing  these  are  thinned  to  five  or  six  plants.  Cutworms 
may  take  two  or  three  of  these,  and  at  the  second  hoeing 
they  are  reduced  to  four.  When  the  blossom-hemp  can  be 
distinguished,  these  plants  are  removed,  and  two  or  three 
of  the  others  left  to  each  hill.  One  plant  of  the  male  or 
blossom-hemp  is  allowed  to  remain  in  the  alternate  hills 
'each  way,  making  one  to  each  four  hills,  and  as  soon  as  the 
seed  is  set,  the  blossoms  having  ceased  to  shed  their  pollen 
(the  yellow  dust  which  falls  when  they  are  shaken),  these 
plants  too  are  removed,  leaving  only  the  seed-bearing 
plants  in  possession  of  the  soil.  The  seed-hemp  is  cut 
before  the  seed  will  shell  oat  of  itself,  stacked  till  dry,  and 
the  seed  beaten  out.  This  must  be  winnowed  with  care, 
and  spread  in  thin  layers  in  warm  airy  lofts,  or  otherwise, 
BO  that  it  shall  not  heat.  The  crop  is  12  to  15  bushels  per 
acre.  Hemp-seed  is  largely  consumed  as  food  for  cage- 
birds  and  fancy  poultry.  It  contains  about  25  per  cent,  of 
oil,  which  may  bo  extracted,  leaving  a  cake  still  rich  in  oil. 
The  oil  is  of  a  greenish-yellow  color,  and  is  used  in  the 
manufacture  of  certain  soaps  and  somewhat  in  paints  and 
vamiabea. 

The  name  "  bemp "  ia  commercially  applied  to  aereral 
coarse  fibres  which  come  chiefly  from  tropical  or  extreme 
southern  countries.  They  resemble  true  hemp  only  in  the 
fact  that  the  fibre  may  be  used  for  cordage  and  perhaps 
other  purposes  for  wbiob  hemp  is  employed.   M.  C.  Weld. 

Hem'pel  (Charles  Julius),  H.  D.,  b.  at  Solingen, 
Germany,  Sept.  5,  1811;  studied  in  Paris  and  the  Univer- 
sity of  New  York,  where  he  graduated,  having  oome  to  the 
U.  S.  in  1835.  He  became  in  1857  professor  of  materia 
medioa  and  therapeutics  in  the  Homceopathio  Medical  Col- 
lege of  Philadelphia.  He  has  published  a  German  gram- 
mar (1842),  True  Organitation  of  ihe  X'ta  Church  (1848), 
several  translations  of  homoeopathic  medical  works,  Jfo- 
maopathic  Theory  and  Practice  (1865),  The  Seienet  of  Ho- 
maopathy  (1874). 

Hemp'field,  tp.  of  Mercer  eo..  Pa.    Pop.  1119. 

Hempfield,  tp.  in  Westmoreland  oo.,  Pa.  It  inolndes 
the  borough  of  Greensburg  (which  see).     Pop.  S8I9. 

Hemp1liU«  post-v.,  county-seat  of  Sabine  co.,  Tex. 

Hemp'stead,  county  in  S.  W.  of  Arkansas.  Area,  790 
square  miles.  It  is  a  fertile  rolling  country,  with  fine  tim- 
ber. Cattle,  maize,  and  cotton  are  staple  prodaots.  Cap. 
Washington.     Pop.  13,768. 

Hempstead,  post-v.  and  tp.  of  Queens  eo.,  N.  Y.,  21 
miles  E.  of  New  York  City,  on  the  Long  Island  Central,  the 
South  Side,  and  the  Long  Island  R.  Rs.  It  has  4  churches, 
2  fine  public  halls,  6  hotels,  30  business-houses,  1  flour-mill, 
1  patent-leather  factory,  numerous  mechanical  shops,  and 
many  fine  residences.  It  has  2  weekly  newspapers.  The 
township  contains  a  large  number  of  villages.  Fop.  of  v. 
231 «;  of  tp.  13,999. 

HeXRY  M.  OsDERDOltE,  PrOP.  "  INQUIRER." 

Hempstead,  poat-v.,  cap.  of  Waller  eo.,  Tex.,  100  milea 
K.  of  Galveston,  on  the  Texas  Central  B.  B.  at  the  Junc- 
tion of  the  Austin  branch.  It  has  4  schools,  5  churches,  1 
bank,  1  cotton-factory,  1  cotton-seed  oil-mill,  and  1  newspa- 
per. The  surrounding  country  is  high,  fertile,  and  healthy. 
Cotton  and  corn  are  the  chief  products.  Pop.  about  2500. 
BlDDELL  A  IIlEROIITMCS,  EoS.  AND  PROPS.  "  MesSENGEB." 

Hems.    See  Homs. 


Hem'sterhnys  (Francis),  son  of  the  philologist,  b. 
at  Qroningen  in  1722,  and  d.  at  The  Hagne  in  1790.  He 
held  a  subordinate  diplomatic  position,  studied  art,  litera- 
ture, and  philosophy,  and  wrote,  in  the  French  language, 
letters,  iS'ur  la  eculplure^  Sur  lem  dieirty  Sur  V Homme  et  eee 
rapport;  etc.,  which  were  collected  in  1792  in  two  volumes 
as  (Euvret  Philoeophimiee.  He  belongs  to  the  sentimental 
school  of  the  philosopny  of  the  eighteenth  century. 

Hemsterhnys  (Tibcrids)  was  b.  at  Qroningen  Jan. 
9,  1G85;  studied  mathematics,  philosophy,  and  philology 
in  his  native  city  and  at  Leydcn ;  was  appointed  professor 
of  mathematics  at  Amsterdam  in  1704,  of  Greek  at  Fran- 
ekor  in  1717,  and  at  Leyden  in  1740,  and  d.  in  the  last- 
named  city  Apr.  7, 1766.  His  principal  works  are  critical 
editions  of  the  Oaomadteon  of  Pollux  (^1706),  Lucian  (1743), 
and  tbefVii(u<of  Aristopbanes(1744).  He  possessed  a  mora 
intimate  knowledge  of  the  Greek  language  than  any  of  his 
predecessors  among  modem  scholars,  having  extended  his 
study  of  Greek  literature  also  to  its  mathematicians  and  as- 
tronomers ;  and  ho  was  the  first  who  employed  the  study  of 
Greek  art  as  a  means  of  better  understanding  the  literatnra. 

Hen'bane,  ffyoecyamue  niger,  a  plant,  generally  bien- 
nial, though  sometimes  annual,  natural  order  Solanacess, 
native  in  Europe,  but  naturalised  in  the  U.  S.,  growing  in 
waste  places  in  the  northern  and  eastern  sections  of  the 
country.  The  root  somewhat  resembles  that  of  parsley, 
and  poisoning  has  resulted  from  eating  it  by  mistake.  The 
stem  is  erect,  round,  branching,  from  one  to  four  feet  high ; 
the  leaves  'numerous,  large,  deeply  sinuate,  sea-green,  and 
both  leaves  and  stem  viscid  and  hairy.  The  flowers  are 
yellow,  beautifully  veined  with  purple.  The  whole  plant 
has  a  rank,  offensive  smell.  The  leaves  and  seeds  are  used 
in  medicine,  the  active  principle  being  an  exceedingly  poi- 
sonous alkaloid,  hyoiryamia,  which  may  be  obtained  in  col- 
orless needle-like  crystals.  The  action  of  henbane  on  the 
system  is  almost  identical  with  that  of  belladonna,  eansing 
increased  pulse-rate,  dryness  of  the  throat,  giddiness,  stag- 
gering gait,  dilatation  of  the  pupils,  delirium,  and,  in  suffi- 
cient dose,  death.  It  ia  considered  to  have  more  tendency 
to  produce  sleep  than  belladonna,  though  this  is  doubtfuL 
Its  uaea  in  medicine  dre  in  the  main  similar  to  those  of  the 
latter  drug.  Edward  Curtis. 

Hendec'agon,  leas  correctly  Endecagon  [Qr.  cr, 
"one,"<<ica,  "  ten,"  and  ynvia,"  a,ag\»"],  a  plane  rectili- 
neal figure  of  eleven  sides.  The  area  of  a  regular  or  equi- 
lateral endeoa'gon  is  very  nearly  eqnal  to  0.36564  time*  that 
of  the  square  of  one  of  its  sides. 

Hen'derson,  eonnty  of  Illinois,  separated  from  Iowa 
by  the  Mississippi  Biver.  Area,  540  square  milea.  It  Is 
very  fertile,  containing  both  prairie  and  timber  land.  Cat- 
tle, grain,  and  wool  are  staple  products.  Carriages  and  wa- 
gons are  leading  articles  of  manufacture.  It  is  intersected 
by  branches  of  the  Chicago  BurliDgton  and  Quinoy  B.  R. 
Cap.  Oquawka.    Pop.  12,682. 

Henderson,  county  of  Kentucky,  separated  from  In- 
diana by  the  Ohio  River.  It  is  hilly,  productive,  and 
abounds  in  coal.  Cattle,  com,  and  tobacco  are  staple  pro- 
ducts. The  county  is  traversed  by  the  Evansville  llender- 
son  and  Nashville  R.  R.  Area,  600  square  miles.  Cap. 
Henderson.    Pop.  18,457. 

Henderson,  county  in  the  W.  of  North  Carolina, 
bounded  on  the  S.  by  South  Carolina.  Area,  325  sqaara 
miles.  It  is  mountainous,  but  fertile,  and  has  iron,  lime- 
stone, slate,  and  other  valuable  mineral  resoaicea.  Com 
and  tobacco  are  staple  products.  Cap.  IlendcrsonviUe. 
Pop.  7706. 

Henderson,  county  in  the  W.  of  Tennesaee.  Area, 
620  aquare  miles.  It  is  level  and  fertile,  producing  live- 
stock, tobacco,  wool,  com,  and  cotton.  Cap.  Lexington. 
Pop.  14,217. 

Henderson,  county  of  V.  E.  Central  Texas.  Area, 
934  square  miles.  It  is  mostly  undulating  prairie,  with 
some  timber.  The  soil  is  generally  good.  Cotton  and  co^ 
are  staple  prodaots.     Cap.  Athens.     Pop.  6786. 

Henderson,  tp.  and  post-v.  of  Knox  co.,  HI.  P.  1743. 

Henderson,  post-v.,  cap.  of  Henderson  co.,  Ky.,  21S 
miles  W.  S.  W.  of  Louisville,  on  the  St.  Louis  and  South- 
eastern R.  B.  It  has  5  schools,  8  churches,  2  banks,  2 
newspapers,  5  hotels,  1  foundry,  carworks,  2  carriage  and 
2  wagon  factories,  fair-grounds,  etc.     Pop.  4171. 

J.  6.  Staples,  Ed.  "  Reporter." 

Henderson,  post-v.  and  tp.,  cap.  of  Sibley  co.,  Minn., 
60  miles  S.  W.  of  St.  Paul,  on  the  St.  Paul  and  Sioux  City 
R.  R.  It  has  2  mills,  3  hotels,  2  newspapers,  and  the 
usual  number  of  stores.  Principal  business,  farming.  Pop. 
of  V.  706  i  of  tp.  1291.        W.  B.  CoLTON,  Ed.  "  Times." 

Henderson,  tp.  of  Jefferson  eo.,  N.  Y.,  on  Lake  On- 
tario, from  which  Henderson  Bay  enters  the  town.    It  has 
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6  ehurohea,  and  a  lighthonm  at  Stony  Point.  The  post- 
Tillage  of  Henderson  is  on  Stony  Creek.  Pop.  of  T.  339; 
of  tp.  1926. 

Headerfioni  post-r.  and  tp.  of  Granville  eo.,  N.  C, 
43  miles  N.  of  Raleigh,  on  the  Raleigh  and  Gaston  R.  R. 
It  has  2  aaademies,  5  ohurches,  I  newspaper,  2  tobaeco- 
faotoriea,  2  warehouses  for  the  sale  of  leaf  tobaooo,  2  hotels, 
and  16  stores.     Pop.  of  t.  545  ;  of  tp.  3033. 

8.  J.  SKiKiran,  Eti.  "  RBOiBTEn." 

Henderson,  tp.  of  Huntingdon  oo..  Pa.    Pop.  661. 

Henderson,  tp.  of  Jefferson  oo..  Pa.    Pop.  884. 

Henderson,  post-r.,  oap.  of  Rusk  oo.,  Tex.,  14  miles 
from  Overton.  It  has  6  ohureh  baildings,  an  Odd  Fellows 
hall  and  Ilasonie  hall,  with  active  lodges,  a  temperance 
eoancil,  a  flourishing  Babbath-sohool,  25  or  30  business- 
houses,  a  weekly  newspaper,  a  wagon  and  buggy  manufao- 
tory,  a  hotel,  a  fine  sohool,  and  is  the  seat  of  Henderson 
CoUege.    Pop.  918.  W.  W.  Spity,  Ed.  "  Tikm." 

Henderson  (Jahes  PiircK^icr),  b.  in  Lincoln  oo., 
N.  C,  Mar.  31, 180S,  from  whence  he  removed  to  Mississippi 
and  engaged  in  the  practise  of  law.  In  1836  be  was  ap- 
pointed a  brigadier-general  in  the  army  of  the  republic  of 
Texas ;  on  its  disbandment  was  ohosen  attorney-general, 
and  subsequently  (1837-39)  secretary  of  state  of  Texas; 
minister  from  Texas  to  England  to  procure  the  recognition 
of  the  republic,  and  in  1844  to  the  U.  8.  to  secure  its  an- 
nexation, which  being  accomplished  he  was  ohosen  its  first 
governor  in  the  Union  (1846-47).  In  the  war  with  Mexico 
he  commanded  a  division  of  Texan  volunteers,  with  the 
rank  of  major-general,  and  for  gallant  conduct  at  Monterey 
was  presented  by  Congress  with  a  sword,  aocompanied  by 
the  thanks  of  that  body.  In  1857  he  was  elected  U.  S. 
Senator  from  Texas.  D.  at  Washington,  D.  C,  June  4, 
1858.  0.  C.  SiMHOHS. 

Hen'dersonville,  post-v.,  oounty-seat  of  Henderson 
CO.,  N.  C,  255  miles  Vf.  by  S.  of  Raleigh.  Pop.  278;  of 
tp.  1636. 

Hen'dricken  (Tbovas  Frakcis),  D.  D.,  b.  at  Kil- 
kenny, Ireland,  May  5,  1827,  of  partial  Dutch  descent; 
graduated  at  St.  Kieran's  College,  Kilkenny,  1847 ;  stud- 
ied at  Maynooth ;  was  ordained  at  Dublin  for  the  American 
mission  1853;  occupied  important  Roman  Catholic  par- 
ishes at  Providence,  R.  I.,  at  Winsted  and  at  AVaterbury, 
Conn.,  where  he  remained  seventeen  years,  built  a  costly 
church,  and  founded  a  flourishing  academy  for  ladies ;  took 
an  active  interest  in  public  and  other  schools;  was  theo- 
logian for  the  bishop  of  Hartford  at  the  Plenary  Council 
of  Baltimore  1866;  received  the  degree  of  D.  D.  from  the 
pope  1868 ;  was  consecrated  bishop  of  Providence  Apr.  28, 
1872,  the  first  of  that  title;  has  founded  numerous  cbarehei 
and  schools,  and  published  sermons,  addresses,  magaiine 
articles,  etc. 

Hen'dricks,  eonnty  of  W.  Central  Indiana.  Area,  400 
square  miles.  It  is  level  and  fertile.  Cattle,  grain,  and 
wool  are  staple  products.  Carriages,  lumber,  flour,  bricks, 
harnesses,  etc.  are  leading  articles  of  manufacture.  It  is 
traversed  by  the  Terre  Haute  and  Indianapolis  R.  R.  Cap. 
Danville.     Pop.  20,277. 

Hendricks,  tp.  of  Shelby  co.,  Ind.    Pop.  1704. 

Hendricks,  tp.  of  Otoe  co.,  Keb.    Pop.  440. 

Hendricks  (Thomas  Ardkews),  b.  in  Muskingum  oo., 
0.,  Sept.  7, 1819 ;  removed  with  his  father  in  1822  to  Shelby 
CO.,  Ind.;  graduated  in  1841  at  South  Hanover  College; 
was  admitted  to  the  bar  in  1843.  In  1850  he  was  an  active 
member  of  the  State  constitutional  convention ;  member 
of  Congress  1851-55  from  the  Indianapolis  district ;  com- 
missioner of  the  general  land-office  of  the  U.  S.  1855-59 ; 
U.  S.  Senator  (Demooratio)  1863-69.  He  was  chosen  gov- 
ernor in  1872  for  the  term  of  four  years. 

Hendricks  (Williah),  h.  in  Westmoreland  ee..  Pa., 
in  1783;  settled  in  Madison,  Ind.,  in  1814;  held  many  im- 

Sortant  offices,  and  was  a  member  of  Congress  from  In- 
iana  1816-22,  governor  1822-25,  U.  S.  Senator  1825-37. 
D.  May  16, 1850. 

Hen'gist,  a  prince  of  the  Jutes,  who  in  446,  with  Horsa 
his  brother,  landed  with  300  followers  at  Ebbsfleet  on  the 
Isle  of  Thanet,  and  was  employed  by  Vortigern,  king  of 
Britain,  to  repel  the  Fiots  and  Scots.  This  the  Jutes  ac- 
complished by  aid  of  fresh  reinforcements  from  the  Conti- 
nent but  soon  turned  their  arms  against  the  Britons,  whom 
they  overcame  in  a  series  of  bloody  wars.  Horsa  w^s  slain 
at  .£glesthrep  455 ;  Hengist  declared  himself  king  of  Kent 
457,  and  repeatedly  defeated  thfi  Britons  in  battle  (465- 
473).  D.  488.  The  very  existence  of  Hengist  and  Horsa 
has  been  sharply  questioned  by  modem  critics,  bat  Free- 
man believes  thut,  after  rejecting  the  obviously  mythical 
parts  of  this  story,  a  considerable  portion  of  historic  truth 
remains. 


Heng'steaberf  (Erkst  Wilhslm),  b.  Oct.  20,  1802, 
at  FrSndanberg,  Westphalia,  and  studied  (1819)  at  Bonn 
Oriental  languages  and  theology.   In  1826  he  was  appointed 

Erofessor  of  theology  at  the  University  of  Berlin.  In  1827 
e  founded  the  Evangeliache  Kirchtnzeitung,  which  soon 
beeame  one  of  the  most  prominent  religious  periodicals  in 
Germany ;  and  after  some  years'  labor  as  professor,  jour- 
nalist, and  author  he  stood  as  the  acknowledged  head  of 
the  old  Lutheran  orthodox  party.  During  the  reign  of  the 
late  king  of  Prussia  he  had  great  influence  at  court,  and 
consequently  great  power  at  the  university.  But  the  ex- 
olusiveness  of  his  theoretical  views  made  him  intolerant  in 
practical  life,  and  he  raised  a  bitter  opposition  against 
nimself.  D.  May  28, 1869.  His  best  services  were  directed 
to  the  defence  of  the  Old  Testament  against  destructive 
criticism.  His  principal  works  are  Chriaiologie  dea  Alten 
TettamenU  (3  vols.,  1829-35;  translated  by  Meyers,  1854) ; 
Einleitungint  Allt  T'oCamcnf  (3  vols.,  1831-39);  Covimentar 
U6er  die  Pialmen  (4to1s.,  1842-45) ;  Dat  Uohelitd  Salomnnt 
(1853);  jDat  Evatigelium  dei  JohannM  (2  vols.,  1861-62); 
IHe  Offenbarvng  JoAanntM  (2  vols.,  1849);  and  Hiatory  of 
the  Kingdom  of  Ood  in  the  Old  Teat,,  published  after  his 
death,  and  translated  for  Clark's  Foreign  Theological  Li- 
brary. 

Henk'le  (Rev.  Moses  Moxtoohery),  D.  D.,  b.  in  Vir- 
ginia about  1799.  He  entered  the  itinerant  ministry  of 
the  Methodist  Episcopal  Church  at  an  early  period  in 
Ohio,  and  filled  important  stations  in  Ohio,  Pennsylvania, 
Kentucky,  Tennessee,  and  Alabama.  He  was  for  some 
time  associated  with  Dr.  MoFerrin  in  editing  the  Chriatian 
Advocate  at  Nashville ;  he  also  edited  the  Lady'a  Companion, 
He  wrote  largely  for  the  periodical  press.  He  published 
several  books,  among  which  are  the  Life  of  Baaeom,  An- 
alyaia  of  the  Principlea  of  Church  Qovemment,  Platform  of 
Stethodiam,  etc.  He  was  connected  with  several  literary 
institutions  as  professor  or  president.  He  was  teaching  in 
Baltimore  during  the  war,  and  was  sent  within  the  Southern 
lines,  and  d.  in  Richmond,  Va.,  1864.       T.  0.  Suxxers. 

Hen'Ie  (FRiEORicn  Oust  ay  Jakob),  M.D.,  b.at  FUrth, 
Bavaria,  July  9,  1809;  graduated  M.  D.  at  Bonn  1832; 
became  an  assistant  in  the  anatomical  museum  at  Berlin, 
and  in  1834  prosector  in  the  university,  but  was  imprisoned 
for  connection  with  the  Buracheneehaft  j  became  in  1837  a 

Private  tutor  of  histology  and  pathological  anatomy ;  was 
840-44  professor  of  anatomy  at  Zurich;  held  a  similar 
professorship  at  Heidelberg  1844-52,  and  in  the  latter  year 
took  the  chair  of  anatomy  at  GSttingen ;  has  done  much 
for  microscopic  anatomy,  pathology,  physiology,  anthro- 
pology, etc.,  and  has  a  vorld-wide  fame  in  these  depart- 
ments of  soience.  Among  his  works  are  Ueber  iSehleim  nnd 
Eiterbildtmg  (1838),  Yergleichende  Anatomie  dee  Kehl- 
kop/et  (1839),  Pathologiache  Dnterntehungen  (1840),  Hand- 
b%ch  der  allg^meinen  Anatomie  (1841),  ffandbuch  derratio- 
nallen  Pathologie,  Ifandbuck  dtr  Syatematin^en  Anatomi* 
(3  vols.,  1855-68). 

Hen'ley  (JoRif),  known  as  Orator  Henley,  b.  at 
Melton-Howbray,  Eng.,  Aug.  3, 1692;  was  educated  at  St. 
John's  College,  Cambridge,  where  he  wrote  two  numbers  of 
the  &>ec(ator  (396,  518) ;  took  orders  in  the  Church;  re- 
oeired  appointments  in  London  and  elsewhere;  became  in- 
oumbent  of  Cbelmondiston  1723,  but  soon  gave  up  that 
living  in  consequence  of  reports  affecting  his  character; 
opened  .the  Oratory  in  London  1726,  where  he  declaimed 
twice  a  week  upon  religion,  fashion,  and  other  subjects,  and 
where  he  attempted  to  fonnd  a  sect  of  Henleyarians  and  to 
establish  a  system  of  popular  education.  Id  1746  he  was 
arrested  for  treasonable  speeches  by  order  of  Lord  Chester- 
field. D.  Oct.  4,  1756.  Among  his  somewhat  numerous 
works  are  the  Complete  Linguiet,  or  a  Vniveraal  Orammar  ; 
Oratory  Tranaactiona  (1728  acq.) ;  Ealher,  a  Poem;  Hiatory 
of  Sweiienj  and  Primitive  Liturgy^  for  the  service  in  his 
Oratory,  etc. ;  and  for  a  time  he  edited  the  Hyp-Doctor,  a 
stupid  weekly  comic  paper,  subsidised  by  Walpole. 

Hen'na,  or  Alkan'na  [Arab.],  a  paste  made  from  the 
leaves  of  Lanaonia  inermie  or  of  £.  tpinoea,  mixed  with 
oatechu,  and  used  in  the  East  to  stain  tne  nails,  the  finger- 
tips, and  the  edges  of  the  eyelids  of  women  and  the  beu-ds 
of  men.  It  primarily  gives  an  orange  color,  which,  if 
desired,  may  be  changed  to  black  by  adding  other  stains. 
Some  species  of  Hibiacua  are  in  Eastern  Asia  put  to  the 
same  use.  The  Lawsonias  are  shrubs  of  the  order  Ly- 
thraoem.  Their  leaves  are  used  in  Europe  for  dyeing 
leather. 

Hen'nepin,  county  in  the  E.  of  Minnesota,  bounded 
on  the  E.  by  the  Mississippi  River.  Area,  600  square 
miles.  It  has  a  varied  surface,  partly  covered  with  forests, 
and  a  good  soil.  Grain  is  a  leading  product.  Lumber, 
furniture,  flour,  carriages,  clothing,  etc.  are  manufactured. 
The  county  is  traversed  by  the  St.  Paul  and  Paoifio  B.  B. 
Cap.  Minneapolis.    Pop.  31,566. 
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Hennepin,  poit-r.  and  tp.,  sap.  of  Patnam  co.,  111., 
48  miles  N.  of  Peoria  and  Hi  S.  W.  of  Chicago,  on  the 
B.  banic  of  the  Illinois  River,  4  miles  from  the  Chieago 
Rook  Island  and  Pacific  R.  R.  It  is  connected  with  Chicago 
by  the  Illinois  and  Michigan  Canal.  It  has  a  fine  coart- 
house,  2  churches,  a  public-school  hulldiog,  3  dry-goods 
honses,  3  groceries,  3  drag-stores,  1  newspaper,  2  hotels,  a 
flouring-mill,  and  a  planing-mill.  Principal  basiness,  farm- 
ing.   Pop.  of  tp.  2144.  I.  H.  Cook,  Ed.  "  Record." 

Hennepin  (LoDis),a  Reformed  Franoiscan  missionary 
and  explorer,  b.  about  1640  at  Ath,  in  Flanders.  In  1675 
be  became  a  missionary  to  Canada.  He  was  (1679-SO)  a 
member  of  La  Salle's  memorable  band  of  explorers,  who 
traversed  the  great  lakes  and  the  Upper  Mississippi  and 
its  tributaries.  He  returned  to  Europe  in  1697.  He  pub- 
lished Deteription  de  la  LoHuiane  (1683),  a  valuable  work, 
though  full  of  exaggerations,  and  Nouvelle  dicouverte  (f'un 
trit  grand  pay  (1697),  which  contains  his  previous  work, 
enlarged  by  a  narrative  of  a  pretended  voyage  down  the 
Mississippi  to  its  mouth.  In  later  life  Hennepin  abandoned 
the  habit  and  the  obedient  life  of  hii  order,  though  still 
claiming  the  title  of  RecoUet  missionary.  D.  at  Utrecht 
about  1706. 

Hen'niker,  post-tp.  of  Merrimack  co.,  N.  H.,  15  miles 
S.  W.  of  Concord,  on  the  Contoocook  River  R.  R.  It  has 
manufactures  of  lumber,  fomitnre,  paper,  wooden  wares, 
cooperage,  etc.     Pop.  1288. 

H£non  (Jaoques  Lonis),  b.  in  1802;  author  of  two 
memoirs  on  botany  and  diseases  of  the  horse,  but  better 
known  as  mayor  of  Lyons,  France,  after  the  revolution  of 
Sept.  4,  1870,  and  as  a  prominent  member  of  the  Left  in 
the  Corps  L^gislatif  under  the  empire,  and  of  the  present 
national  assembly.  Hinon  is  not  a  pelitioal  leader,  and  his 
best  speeches  were  especially  devoted  to  lapporting  the  in- 
terests of  Lyons,  where  his  popularity  has  notwithstand- 
ing been  overshadowed  lately  by  that  of  more  radical  poli- 
ticians. F&UX  ACCAIOKB. 

Henri'co,  county  in  the  E.  of  Virginia,  bounded  on 
8.  W.  by  the  James  River.  Area,  280  square  miles.  The 
soil  is  generally  light,  but  easily  tilled.  Triassie  coal  of 
good  quality  is  mined.  Tobacco  and  grain  ara  staple  prod- 
ucts. Tobacco,  furniture,  clothing,  metallic  wares,  cigars, 
saddlery,  carriages,  et«.  are  among  the  articles  manufac- 
tured, chiefly  at  Richmond,  the  e^ital  of  the  county  and 
State.  The  water-power  and  the  commeroe  of  the  county 
are  extensive.  It  is  traversed  by  the  railroads  which  oentn 
at  Richmond.     Pop.  66,179. 

Henriet'ta,  post-tp.  of  Jaokaon  co.,  Hich.    Pop.  97C. 

Henrietta,  post-tp.  of  Monroe  co.,  N.  T.,  traversed  by 
the  Rochester  branch  of  the  Erie  R.  R.  It  has  3  churches, 
an  academy,  and  some  manufactures.     Pop.  2280. 

Henrietta,  post-tp.  of  Lorain  co.,  0.    Pop.  927. 

Henrietta,  post-tp.  of  Richland  oo..  Wis.    Pop.  754. 

Henriville,  post-v.  of  Iberville  co.,  Quebec,  Canada, 
40  miles  S.  £.  of  Montreal,  has  a  convent  of  nuns  of  the 
Presentation.     Pop.  of  sub-district,  1918. 

Hen'ry,  the  south-eostemmostcounty  of  Alabama,  hav- 
ing Qeorgia  on  the  E.  and  Florida  on  the  S.  Area,  930  sqnara 
miles.  The  navigable  Chattahoochee  is  on  the  E.  border. 
This  county  is  in  the  great  pine-region,  but  produces  good 
erops  of  corn  and  cotton.  Cattle  are  bred  extensively.  Cap. 
Abbeville.     Pop.  14,191. 

Henry,  county  of  N.  W.  Central  Qeorgia.  Area,  400 
square  miles.  The  surface  is  in  part  heavily  timbered. 
Iron  and  gold  are  found.     Cotton  and  corn  are  leading 

troduots.  The  Macon  and  Western  R.  R.  traverses  the 
.  W.  part.     Cap.  MoDonongh.     Pop.  10,102. 

Henry,  county  in  the  N.  W.  of  Illinois.  Area,  830 
■qnan  miles.  It  is  very  fertile,  partly  prairie  and  partly 
timber-land.  Cattle,  grain,  and  wool  are  staple  products. 
Carriages,  harnesses,  etc.  are  manufactured.  Coal  is  abnn- 
dant.  The  county  is  traversed  by  the  Chicago  Rock  Island 
and  Pacific,  the  Chicago  Burlington  and  Qnincy,  and  other 
railroads.     Cap.  Cambridge.     Pop.  35,506. 

Henry,  county  of  E.  Central  Indiana.  Area,  360  squara 
miles.  It  is  generally  undulating  and  fertile. .  Cattle,  grain, 
and  wool  are  staple  products.  Carriages,  lumber,  harnesses, 
and  flour  are  leading  articles  of  manufaoture.  It  is  trav- 
ersed by  the  Pittsburg  Cincinnati  and  St.  Louis  and  the 
Fort  Wayne  Muncie  and  Cincinnati  R.  Rs.  Cap.  New 
Castle.     Pop.  22,986. 

Henry,  county  in  the  6.  E.  of  Iowa.  Area,  432  sqnare 
miles.  It  is  a  fertile  prairie  region,  with  considerable 
timber  and  limestone,  with  perhaps  coal.  Cattle,  grain, 
and  wool  are  staple  products.  Carriages  and  wagons  are 
leading  manufactured  articles.  It  is  traversed  by  the 
Burlington  and  Missouri  River  R.  R.  Cap.  Mount  Plea- 
MDt.     Pop.  21,463. 


Henry,  county  in  the  N.  of  Kentnoky.  Area,  220 
square  miles.  The  navigable  Kentucky  River  flows  along 
the  E.  border.  The  soil  is  caloareous  and  very  fertile.  The 
county  is  well  timbered  and  undulating.  Tobaeeo,  com, 
and  live-stock  are  leading  products.  The  Lonisville  and 
Cincinnati  and  the  Louisville  and  Lexington  R.  Rs.  trav- 
erse the  connty.     Cap.  Newcastle.     Pop.  11,066. 

Henry,  county  of  the  W.  of  Missouri.  Area,  775  sqnara 
miles.  It  is  fertile,  consisting  of  prairie  and  woodland. 
Coal  is  mined ;  eatUe,  grain,  and  wool  are  the  other  staple 
products.  The  county  is  traversed  by  the  Missouri  Kansas 
and  Texas  R.  R.     Cap.  Clinton.     Pop.  17,401. 

Henry,  county  in  the  N.  W.  of  Ohio.  Area,  393  square 
miles.  It  is  level  and  fertile,  and  is  traversed  by  the  Toledo 
Wabash  and  Western  and  the  Dayton  and  Michigan  R.  Rs., 
and  the  Maumee  River  and  Canal,  Cattle,  grain,  wool, 
and  lumber  are  staple  products.    Cap.  Napoleon.  P.  14,028. 

Henry,  county  of  West  Tennessee,  bounded  on  the  N. 
by  Kentucky.  Area,  550  square  miles.  The  Tennessee 
River  forms  a  port  of  its  E.  ooundary.  It  is  highly  fer- 
tile, and  produces  live-stock,  com,  and  especially  tobacco. 
It  is  traversed  by  the  Memphis  Clarkesville  and  Louisville 
R.  R.     Cap.  Paris.     Pop.  20,380. 

Henry,  county  of  Virginia,  bounded  on  the  S.  by  North 
Carolina.  Area,  325  squara  miles.  It  is  a  hilly  region. 
Tobacco  and  grain  are  staple  produets.  Cap.  Martinsville. 
Pop.  12,303. 

Henry,  city  and  tp.  of  Marshall  oo.,  111.,  on  the  Illinoii 
River,  120  miles  S.  from  Chicago,  also  on  the  Peoria  branch 
of  the  Chicago  Rock  Island  and  Pacific  R.  R.  A  combined 
wood  and  iron  bridge,  costing  $80,000,  spans  the  river,  with 
a  high  turnpike  half  a  mile  long  at  its  eastern  terminus. 
The  first  lock  and  dam  to  improve  the  Illinois  River  is 
located  here.  The  city  contains  2  grist-mills,  a  paper-mill 
oosting  $45,000, 3  oarriage-factories,  a  large  wagon-factory, 
a  fii«-engine  company,  with  hose  company  and  hooks  and 
ladders,  several  fire-alarm  bells,  8  churches,  1  newspaper, 
2  public  school  buildings,  a  seminary  in  the  suburbs,  a 
national  bank.     Pop.  of  v.  2162;  of  tp.  2613. 

OsoaeE  Bdrt,  Jr.,  Ed.  "  Repcbucax." 

Henry,  tp.  of  Fulton  oo.,  Ind.    Pop.  1919. 

Henry,  tp.  of  Henry  co.,  Ind.    Pop.  ^818. 

Henry,  tp.  of  Vernon  oo.,  Mo.    Pop.  680. 

Henry,  tp.  of  Wood  co.,  0.    Pop.  685. 

Henry,  tp.  of  Hanover  oo.,  Va.     Pop.  3347. 

Henry,  post-tp.  of  Sussex  eo.,  Va.    Pop.  1220. 

Henry,  tp.  of  Clay  co.,  W.  Va.    Pop.  484. 

Henry  I.  (Beadclerc),  king  of  England,  son  of  Wil- 
liam the  Conqueror  and  Queen  Matilda,  and  successor  of 
William  Rufus,  was  b.  at  Selby,  Yorkshire,  in  1068.  His 
youth  was  marked  by  strange  quarrels  with  his  elder 
brothers;  and  when  William  11.  died  Henry  hastened  to 
assume  theorown  (1100)  while  Robert  was  absent  in  Pal- 
estine. He  at  once  recijled  Ansclm,  declared  the  validity 
of  the  Confcssor^s  laws,  and  married  Maud  of  Scotland, 
shrewdly  securing  the  Church,  the  Anglo-Saxon  English, 
and  the  Scots  against  Robert  in  the  coming  struggle,  in 
which  Henry  was  entirely  BueeossfttI;  he  was  acknowledged 
duke  of  Normandy  in  1106,  and  soon  engaged  in  advanta- 
geous wars  with  France.  The  drowning  of  his  son  Wil- 
liam in  1120  broke  the  king's  heart,  and  the  troubles  with 
his  nephew  William  in  Normandy,  and  with  the  Welsh  in 
the  W.  of  England,  greatly  disturbed  the  last  of  his  reign. 
D.  at  Rouen  Dec.  1,  1135,  leaving  as  his  heir  his  daughter, 
the  countess  Matilda  of  Ai^ou,  former  wife  of  Uenry  V. 
of  Oermany. 

Henry  II.,  first  Plantagenet  king  of  England,  son  of 
Oeofl'rey  Plantagenet  and  of  Matilda,  former  empress  of 
Germany,  the  heiress  and  only  surviving  child  of  Henry  I., 
was  b.  at  Mans,  in  Maine,  Mar.,  1113;  was  educated  in 
Normandy  and  England ;  and  in  1152  invaded  England 
with  troops  for  the  overthrow  of  the  king  Stephen,  with 
whom  in  1153  a  peace  was  concluded  by  which  Henry  was 
acknowledged  as  heir  to  the  crown ;  succeeded  Stephen  in 
1154,  having  in  1151  become  count  of  Anjou,  Tonrame,  and 
Maine  by  his  father's  death;  and  by  his  marriage  in  1142 
with  Eleanor  of  Aqnitaino,  the  divorced  and  dishonored 
queen  of  France,  he  acquired  sovereignty  over  nearly  half 
of  France,  subject  in  some  degree  to  French  suserainty. 
The  great  events  of  Henry's  eventful  reign  were  the  Irish 
conqutst ;  the  wars  with  the  Scots,  Welsh,  and  the  French 
king ;  the  destruction  of  more  than  1000  feudal  castles  in 
England — "  dens  of  thievts,"  Henry  called  them ;  the  con- 
test with  Thomas  il  Beckot;  the  subscription  to  the  Consti- 
tutions of  Clarendon  (1164) ;  and  the  rebellion  of  his  sons 
and  queen.  He  was,  says  Freeman,  the  great  legislator  of 
English  feudalism,  but  was  always  Angevine,  never  English, 
in  his  feelings.    D.  at  Chinon  July  6, 1189. 
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Henry  III.  of  England,  b.  at  Winchester  Oct.  1,  1207, 
sacooeded  Juhn,  hla  father,  in  1216.  Hia  reign  of  65  jean 
wai  the  longest  except  that  of  Oeorge  III.  in  British  his- 
tory. Heaij's  minoritj  at  his  accession,  and  the  great 
power  acquired  bj  the  barons  under  King  John,  crippled 
nis  power  and  made  his  reign  a  weak  one.  Simon  do  Mont- 
fort,  earl  of  Leicester,  is  the  central  figure  of  this  reign, 
and  he  was  the  great  leader  in  the  task  of  reooTering  for 
the  nobles  the  privileges  lost  under  Henry  II.  Henry  III. 
was,  notwithstanding  the  misfortunes  of  his  rei^n,  a  man 
of  fine  talents, — chiefly  eminent  as  a  builder;  many  of  the 
finest  structures  in  the  Early  English  Qothic  style  are  the 
work  of  Henry  and  of  his  brother  Richard,  king  of  the  Ito- 
mana.  D.  at  Westminster  If  or.  16, 1272,  and  was  anooeeded 
by  hia  son,  Edward  I. 

Henrr  IV.  of  England,  first  Lanesatrian  king,  b.  at  Bol- 
ingbroke,  Linoolnshire,  Apr.  4, 1366,  son  of  John  of  Oaunt, 
the  fourth  son  of  Edward  III.,  while  hia  mother  was  a  lineal 
descendant  of  Henry  III.  He  was  made  earl  of  Derby  and 
duke  of  Hereford.  With  hia  adreraary,  the  duke  of  Nor- 
folk, he  waa  baniahed  in  1308  by  Richud  II.,  who  seised 
his  immense  estate  upon  the  death  of  John  of  Gaunt  in 
1399.  Soon  Henry  landed  at  Rarenspur  with  a  small  fol- 
lowing, the  king  being  absent  in  Ireland.  All  England 
joined  Henry,  and  Richard  was  dethroned,  and  Henry 
erowned.  Henry's  defeotire  title  led  him  to  pereeoate  the 
Lollards,  so  as  to  win  the  support  of  the  Cbureh,  but  hia 
reign  was  mnoh  disturbed  by  formidable  rebellions.  D. 
Uar.  19,  U13. 

Henrf  T>  of  England,  son  and  successor  of  Henry  lY., 
was  b.  at  Monmouth  Aug.  9, 1388;  served  in  his  yonth 
against  the  rebellions  Qlendower  and  Hotspur.  The  tales 
of  hia  irregular  life  in  youth  are  not  anpported  by  good 
evidence.  Ho  was  very  popular  with  the  people,  and  his 
father  seems  to  have  been  jealous  of  him.  He  came  to  the 
throne  in  1413,  persecuted  the  Lollards,  and  in  1414  an- 
nounced to  Parliament  his  intention  of  making  the  conquest 
of  France  upon  the  strength  of  Edward  III.'s  claim  to 
that  sovereignty;  landed  at  Harfleur,  which  he  took  Sept. 
22,  1415;  totally  defeated  the  greatly  superior  force  of  the 
French  at  Aginconrt  Oct,  25;  occupied  tne  greater  part  of 
France,  aid^  by  the  duke  of  Burgundy  and  other  mal- 
contents; married  in  1420  the  French  princess  Catharine, 
and  was  recognized  as  heir-presumptive.  The  remainder 
of  his  reign  was  occupied  by  wars  in  France.  D.  at  Vin- 
cennes  Aug.  31, 1422. 

Henry  TI»  of  England,  the  last  Lancastrian  king,  son 
of  Henry  V.,  b.  at  Windsor  Dec.  6,  1421,  succeeded  his 
father  on  Sept.  1,  1422,  and  in  1431  was  crowned  king  of 
France  at  Paris.  His  reign  was  marked  by  the  wars  of  the 
Roses,  maintained  on  the  Lancastrian  side  more  by  the  en- 
ergy of  Margaret  of  Ai^jou,  the  queen,  than  by  the  pious 
but  irresolute  Henry.  In  these  wars  the  old  nobility  of 
England  waa  almost  exterminated,  and  the  power  of  the 
Lancastrian  house  overthrown.  In  France,  Joan  of  Arc 
and  her  followers  had  expelled  the  English,  and  the  popular 
sense  of  disgrace  vented  itself  upon  the  unoffending  King, 
whose  title  was  indeed  defective.  Henry  founded  Eton 
School  (1440)  and  King's  College,  Cambridgo  (1443).  Was 
found  dead  in  the  Tower  (where  he  had  been  imprisoned) 
May  22, 1471. 

Heniy  YII.  of  England,  the  first  of  the  Tudor  kings, 
was  b.  in  Wales  Jan.  21, 1456.  He  was  descended,  on  his 
mother's  side,  from  John  of  Oaunt  (son  of  Edward  III.) 
and  Catharine  Swynford,  whose  offspring  had  been  legiti- 
mated by  the  pope,  the  king,  and  the  Parliament.  His 
father  was  a  son  of  Owen  Tudor,  a  Welsh  gentleman,  and 
Catharine,  widow  of  Henry  Y.  of  England,  whose  marriage 
to  Tudor  has  been  denied.  Young  Henry  became  earl  of 
Richmond ;  was  attainted  b^  the  Yorkists  1461 ;  and  in 
1471  retired  to  France;  attempted  a  revolt  in  1483;  landed 
at  Milford  Haven  in  1485;  defeated  and  killed  Richard 
III.  at  Bosworth ;  married  Elizabeth,  heir  of  the  Yorkist 
sovereigns,  1488.  His  reign  was  mnch  disturbed  by  insur- 
rections. The  king  was  politic,  encouraged  commerce  and 
induatry,  and  filled  his  treasury  by  means  previously  un- 
tried, and  unquestionably  illegal.     D.  Apr.  22,  1509. 

Henry  VIII.  of  England,  son  and  successor  of  Henry 
VII.,  was  b.  at  Oreenwich  June  28, 1491  j  beoame  iu  1502 
prince  of  Wales  on  the  death  of  his  brother  Arthur ;  mar- 
ried Catharine  of  Aragon,  Arthur's  widow,  in  1509,  a  papal 
dispensation  having  permitted  the  unlawful  union;  sno- 
eeeded  to  the  crown  in  1509 ;  joined  the  emperor  Maximilian 
in  a  war  with  France  1511-14,  during  which  war  the  Scots 
were  utterly  overthrown  at  Flodden  Sept.  9, 1513 ;  made 
Wolsey  ehaDoellor  1515 ;  was  involved  in  competition  wiUi 
Frsnoia  I.  and  Charles  V.  for  the  empire  of  Germany; 
wrote  in  1521  his  book  on  the  saoraments  against  Luther, 
for  which  he  received  from  the  pope  the  title  of  "defender 
of  the  faith,"  a  distinction  claimed,  aa  we  are  told,  by  some 


ancient  Bngliab  kings;  made  war  in  1522  against  France 
in  the  intereat  of  Charles  V.;  applied  in  vain  in  1528  to 
the  pope  for  a  commission  to  inquire  into  the  legality  of 
his  marriage.  The  king  applied  in  1529,  by  Cranmer's 
advice,  to  the  universities  with  better  success.  The  influ- 
ence of  the  king  and  Wolaey  at  Rome  was  completely  foiled 
by  the  Spanish  interest  in  the  queen's  behalf,  and  the  great 
seal  waa  taken  from  Wolsey  and  given  to  Sir  Thomas  More. 
The  convocation  was  now  compelled  to  acknowledge  Henry 
as  the  head  of  the  English  Church ;  the  king  married  Anne 
Boloyn  in  1533,  and  Cranmer,  now  archbishop  of  Canter- 
bury, declared  the  former  marriage  null.  In  1535  the  papal 
authority  was  set  aside  by  not  of  Parliament,  More  and 
Fisher  were  executed;  Thomas  Cromwell  made  vicar-gen- 
eral, and  the  visitation  and  destruction  of  monasteries 
commenced.  Anne  Boleyn  was  executed,  and  Jane  Sey- 
mour married  in  1536 ;  Roman  Catholic  insurrections  broke 
out  in  153S,  and  Queen  Jane  d.  in  1537;  Anne  of  Cloves 
was  married  to  the  king  in  1540,  soon  after  which  Cromwell 
was  executed,  and  the  marriage  annulled  by  convocation 
and  Parliament;  Henry  married  Catharine  Howard  in  the 
same  year,  and  had  her  executed  in  1 542 ;  was  married  in 
1543  to  Catharine  Parr,  his  sixth  and  last  wife.  Many  Ro- 
man Catholics,  and  Reformers  as  well,  were  executed  during 
the  latter  part  of  Henry's  reign,  and  great  numbers  of  the 
Doblea  and  aristoeraoy  died  on  the  scaffold  on  suspicion  of 
treason.  Among  the  darkest  stains  upon  the  conduct  of  the 
king  is  the  murder  of  his  best  and  truest  friends,  such  as 
Cromwell,  earl  of  Essex,  whose  only  fault  seems  to  have  been 
a  too  faithful  devotion  to  Henry's  policy,  and  the  carrying 
oat  of  that  policy  in  such  a  way  aa  to  aeem  too  oflScioua  in 
the  king's  affairs^  D.  at  Westmjnsler  Jan.  28,  1547.  The 
two  modern  English  political  parties  have  been  said  to  date 
from  this  reign,  in  which  there  was  a  conservative  or  na- 
tional Catholic  party,  led  by  Bishop  Gardiner  and  others 
(many  of  them  becoming  Roman  Catholics  again  under 
Queen  Hary),  and  a  reforming  party,  led  by  Thomas  Crom- 
well, Cranmer,  and  others  scarcely  lees  distinguished.  (For 
the  best  defence  of  Honry'a  character  see  Fbocde's  Uittory; 
aee  also  Prof.  Jobh  Srebreit  Brewer's  Calendar  of  Stale 
Papen  (1862  se}.),  and  Brewer's  ed.  of  Fuller's  Church 
Bietory^) 

Henry  I.«  king  of  France,  b.  1011,  succeeded  Robert 
II.,  his  father,  1031 ;  was  a  weak  prince,  whose  reign  was 
much  disturbed  by  civil  wars  and  public  calamities.  D.  at 
Vitri  Aug.  4, 1060,  and  was  succeeded  by  Philip  I.,  his  son. 
Henry  II.  of  France,  b.  Mar.  31, 1519 ;  married  Catha- 
rine de'  Medici  1533;  succeeded  Francis  I,,  his  father, 
1547.  His  reign  was  distinguished  by  bloody  persecutions 
of  the  Protestants,  and  by  wars  with  Charles  V.  and  his 
son,  Philip  II.  of  Spain.  These  wars  were  advantageous 
to  France  aa  military  operations,  but  by  the  disastroua 
peace  of  Cateau-Cambresia  (1559)  Henry  gave  up  the 
greater  part  of  his  advantages.  D.  July  10, 1559,  in  con- 
sequence of  a  wound  received  in  a  tournament. 

Henry  III.  of  France,  son  of  Henry  II.  and  Catharine 
de'  Medici,  b.  at  Fontainebleau  Sept.  19,  1551 ;  served  as 
dnke  of  Anjon  against  the  Huguenots  1569-73 ;  was  crowned 
king  of  Poland  in  1574;  abandoned  Poland,  and  succeeded 
his  brother,  Charles  IX.,  asking  of  France  1575.  His  reign 
waa  disturbed  by  the  wars  of  the  League,  designed  to  pre- 
vent the  succession  of  Henry  IV.,  and  is  further  memor- 
able for  the  assassination  of  the  Guises  1588,  and  for  the 
king's  unbounded  licentiousness.  Henry  waa  stabbed  with 
a  knife  by  Jacques  Clement,  a  partisan  of  the  Guises,  and 
d.  Aug.  2,  1589.  He  was  the  last  of  the  Valois  line,  and 
was  succeeded  by  Henry  IV.,  the  first  Bourbon  king. 

Henry  IV. ,  king  of  France  and  Aqjon,  the  first  Bour- 
bon monarch  of  France,  succeeded  Henry  III.  in  1589,  be- 
ing a  lineal  descendant  of  Louis  IX.  Henry  was  b.  at  Pan 
Dec.  14,  1553,  the  son  of  Antoine  de  Bourbon  and  Jeanne 
d'Albret,  queen  of  Navarre ;  he  waa  bred  a  Proteatant  by 
hia  mother,  and  trained  to  all  hardy  ezerciaea.  In  1569  he 
joined  the  Protestant  army  under  Coligny.  In  1572,  after 
the  peace  of  St.  Germain,  and  just  before  the  massacre  of 
St.  Bartholomew,  he  married  Margaret  of  Valois,  sister  of 
Charles  IX.,  and  waa  compelled  to  abjure  hia  &ith.  Henry, 
who  had  just  succeeded  to  the  crown  of  Navarre,  was  de- 
tained at  court  until  1576,  when  he  escaped  and  put  him- 
self at  the  head  of  the  Protestants,  and  by  his  valor  and 
skill  greatly  bettered  their  circumstances  in  the  wars  which 
followed.  In  1584,  Francis  of  Anjou  d.,  and  Henry  be- 
came heir-presumptive  to  the  orown.  In  1585  be  was  ex- 
communicated by  Sixtus  V.,  and  declared  incapable  of  the 
succession.  Then  followed  the  "  war  of  the  three  Henries  " 
(1586-87),  the  murder  of  Henry  III.  (1589),  the  claim  of 
the  cardinal  of  Bourbon  to  the  throne,  the  battle  of  Ivry, 
the  siege  of  Paris,  the  Spanish  invasion  under  Parma,  and 
a  long  and  varied  war,  in  which  Henry,  with  small  means 
and  the  ineffectual  support  of  the  English,  performed  prod- 
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igiei  of  valor  and  MtiTity.  In  1593,  Heorjr  profeaied  the 
Roman  Catbolio  faith,  and  the  fear  of  the  ambition  of 
Philip  II.  eanrad  man7  of  Henry'a  former  enemiei  to  go 
over  to  his  side ;  he  was  anointed  king  at  Chartreg  1&04  ; 
entered  Paria,  and  in  the  conrae  of  four  yeara  had  expelled 
the  Spaniarda  and  bronght  all  France  to  aubjeotion.  In 
1598  he  pnbliahod  the  Ediot  of  Nantea  and  reatored  toler- 
ation. Proaperity  followed  aneh  aa  France  had  never  known 
before.  Henry  waa  murdered  by  one  Ravaillac,  a  fanatic, 
May  14,  I6I0,  and  all  France  mourned  the  orent  aa  a 
national  calamity.  Brare,  courtly,  amiable,  and  talented, 
Henry'a  worat  fault  waa  lieentionaneaa.  Uia  religions  pref- 
erenoea  muat  have  been  unimportant,  and  hia  lifelong 
friendlioeaa  to  the  Protoatanta  was  only  a  feeling  of  com- 
radeship for  bis  old  companiona-in-arma. 

Henry  (I.)  the  Fowler,  king  of  Germany  and  dnke  of 
Baxony,  b.  in  876,  auccocded  hia  ^ther,  Otho  I.,  as  duke  in 
912 ;  elected  to  auocoed  Coniad  I.  in  919  ;  carried  on  wars 
with  Lorraine  (which  be  conquered  923-925),  with  the 
Hungarians,  the  Slavi,  Danes,  etc.  Thia  great  monarch 
was  one  of  the  founders  of  the  German  supremacy  in  the 
Middle  Ages,  oa  terrible  in  war  as  he  was  just  and  wise  in 
peace.  He  is  reckoned  aa  Henry  I.  in  the  line  of  German 
emperors,  but  never  bore  the  imperial  tide,  except  in  con- 
sequence of  having  been  saluted  imperator  by  bis  troops, 
in  the  old  Roman  fashion.'    D.  at  Mansleben  July  2,  936. 

Henry  II.,  Saiitt,  emperor  of  a«rmany,  the  last  of  the 
Saxon  line  of  German  monarcha,  and  the  first  Henry  who 
properly  bears  the  imperial  title,  known  also  aa  tkt  Lame, 
waa  b.  May  t,  972;  anooeeded  to  the  duchy  of  Bavaria 
995  ;  waa  elected  king  of  Germany,  to  aucoced  Otho  III., 
in  1002 ;  carried  on  wara  in  Poland,  and  with  vaaaala  in 
Germany,  and  with  Italy  and  France,  ete. ;  erected  Hun- 
gary into  a  kingdom  1007 ;  waa  crowned  emperor  of  the 
Romana  1014.  D.  at  Grone,  Saxony,  July  14,  1024;  was 
canonized  1152  on  account  of  bis  seal  for  the  Chnroh,  and 
is  honored  Jnly  15. 

Henry  III.  of  Germany,  "the  Old,"  "the  Blaok,"  or 
"  the  Pious,"  b.  at  Osterbeck,  in  the  Low  Countries,  OcL 
28,  1017 ;  was  elected  king  in  1026,  and  snoceeded  Conrad 
II.,  hia  &ther ;  ruled  witn  the  greatest  dignity  and  suc- 
cess, managed  the  affairs  of  Chnroh  and  State  alike,  and 
made  and  unmade  popes  at  his  will ;  was  crowned  emperor 
in  1046;  won  applause  by  challenging  Henry  I.  of  France 
to  mortal  combat,  and  d.  at  Botfeld  0>ot.  5,  1056.  Uia  firat 
wife  was  a  daughter  of  Canute  of  England. 

Henry  IT.  of  Germany,  b.  Nov.  11, 1050,  waa  elected 
king  when  but  three  yeara  old,  and  succeeded  Ucnry  III., 
hia  father,  in  1056.  Hia  reign  waa  a  long  aeriea  of  bloody 
oontests  with  vassals  at  home  and  with  Pope  Gregory  Til. 
in  Italy,  who  at  the  period  of  Ileniy'a  lowest  fortunes  com- 
pelled him  to  sue  at  Canosaa  for  absolution  in  the  most 
Dumiliating  manner  (1077).  Thia  he  received,  and  after 
many  yeara  of  warfare  in  Germany  he  compelled  the  pope 
to  retire  under  the  proteotion  of  Robert  Guiscard  to  Sa- 
lerno (1064).  Henry  was  dethroned  and  imprisoned  by  hia 
aon,  Henry  V.,  in  1105,  but  eaoaped,  and  d.  at  LiSge  Aug. 
7, 1106. 

Henry  T.  of  Germany,  b.  Aug.  11, 1081,  was  orowned 
king  and  colleague  of  his  father,  Henry  IV.,  in  1099 ;  de- 
poaed  hia  father  1105;  waa  orowned  emperor  1111.  His 
reign  waa  much  disturbed  by  disousaions  with  the  popes 
regarding  inveatiturea,  and  he  was  four  times  excommuni- 
cated. Wara  at  home  and  with  Flanders,  Hungary,  and 
Poland  vexed  Germany  during  hia  reign.  He  married 
Matilda,  daughter  of  Henry  I.  of  England.  D.  at  Utreoht 
May  23,  1125.     He  was  the  last  of  the  Salic  line. 

Henry  VI.  of  Germany,  thb  Cruel,  b.  in  1165,  suc- 
ceeded Frederick  Barbaroaaa,  hia  father,  in  1^90.  Hia 
reign  was  much  disturbed  by  Italian  wars,  and  is  famous  for 
the  imprisonment  of  Riohard  Lion-heart  at  Trifels  (1192- 
94).  D.  at  Messina  Sept.  28,  1197,  poisoned,  as  it  waa 
thought,  by  hia  wife. 

Henry  VII.  of  Germany  (Henry  of  Luxemburg),  b. 
1262;  waa  elected  king  of  the  Romana  in  1308;  invaded 
Italy  at  the  head  of  a  Gbibelline  army,  and  had  an  inter- 
view with  Dante;  received  the  iron  crown  in  1311;  was 
crowned  emperor  in  1312.  D.  at  Buonconvento  Aug.  24, 
1313,  poisoned,  it  waa  said,  while  receiving  the  Eucharist. 
Henry  (Caleb  Spsaoue),  D.  D.,  b.  at  Rutland,  Mass., 
Aug.  2,  1804;  graduated  at  Dartmouth  in  1825,  studied 
divinity  at  Andover  and  at  Kew  Haven.  After  holding 
Congregational  pastorates  at  Greenfield,  Mass.  (1828-31), 
and  at  Hartford,  Conn.  (1833-35),  he  was  ordained  in  the 
Protestant  Episcopal  Church,  and  was  appointed  profes- 
sor of  mental  and  moral  philosophy  in  Bristol  College,  Pa. 
In  1837  ho  became  one  of  the  founders  of  the  New  York 
Review.  He  wa»  (1839-52)  professor  of  philosophy  and 
history  in  the  University  of  New  York ;  1847-50  reotor  of 


St.  Clement's,  New  York.  He  afterwarda  held  reetorships 
in  Poughkeepaie  and  Newburg,  N.  Y.,  and  Litchfield,  Conn. 
In  1874  he  removed  to  Stamford,  Conn.  Among  bis  works 
are  an  enlarged  translation  of  Bantain's  Hittory  of  Pkil- 
otopkjl.  Cousin's  PtyeKology  (1834;  4th  ed.  1856),  Compen- 
dium of  Ckrutian  AiUiquiliee  (1837),  Moral  and  Philo- 
tophieal  Seeaf  (1839),  Guiaot's  Miwtorg  of  Oimlixation, 
About  Men  and  Tkinge  (1873). 

Henry  (Gostavcs  Adolpbcs),  a  distinguished  orator 
and  statesman  of  Tenneaaee,  supported  Harrison  for  the 
Presidency  in  1840,  Clay  in  1844,  Taylor  in  1848,  Scott  in 
1852,  Fillmore  in  1856,  Bell  in  1860.  Was  a  member  of 
the  Senate  of  the  Confederate  States  1862-65. 

Henry  (Joseph),  LL.D.,  b.  Albany,  N.  Y.,  Doe.   17, 
1797 ;  educated  in  the  common  sehools  of  that  city  and  in 
the  Albany  Academy,  where  (1826)  he  became  professor  of 
mathematics,  and  (1827)  commenced  a  conrae  of  inveatiga- 
tion  which  waa  continued  for  a  numl>er  of  years,  and  re- 
snlted  in  certain  highly  important  diacoveries  in  electricity 
and  electro-magnetiam.     ffbongh  previoualy  to  these  io- 
vestigationa  the  eleotro-magnet  in  a  certain   aenae  was 
known,  it  was  nothing  more  than  a  philosophic  toy,  in 
which  a  feeble  magnetiam  waa  excited  by  currenta  of  low 
intenaity  ant^  short  circuit.     The  means  of  developing  in 
soft  iron  a  high  degree  of  magnetic  energy,  or  of  prodn- 
oing  snch  an  effect  at  a  distance  in  any  appreciable  degree 
at  ail,  were  unknown.     Prof.  Henry'a  firat  anocess  consisted 
in  producing  the  electro-magnet  properly  so  called;  an  ez- 
ceediagly  important  inventionwhioh  no  subsequent  improve- 
ment has  essentially  modified.     He  next  demonstrated  that 
the  diifioulty  of  exciting  magnetic  energy  at  a  distance, 
which  had  led  Barlow  in  1824  to  pronounce  the  idea  of  an 
electric  telegraph  to  be  "chimerical,"  may  be  completely 
overcome  by  the  nse  of  an  intenaity  battery,  provided  that 
the  receiving  electro-magnet  be  constructed  with  many 
turns  of  a  single  wire.    He  also  showed  that  a  large  iron 
bar  may  be  powerfully  magnetized  by  a  quantity  battery, 
if  surrounded  by  many  helices  forming  separate  abort  cir- 
cuits; but  that  if  the  wires  of  these  helices  l>c  so  united  as 
to  form  a  single  continuous  circuit,  a  battery  of  intensity  is 
required  to  produce  the  effect.     It  was  the  invention  of  the 
intensity-magnet  which  firat  made  the  electric  telegraph  a 
poasibility.     In  a  oommunication  made  to  the  American 
Journal  of  Science  in  1831,  describing  some  of  his  experi- 
ments. Prof.  Henry  called  attention  to  the  practicability  of 
applying  the  intensity-magnet  to  telegraphic  uses.    During 
the  same  year  he  produced  the  first  mechanical  oontrivanee 
ever  invented  for  maintaining  continuous  motion  by  means 
of  electro-magnetism ;  a  contrivance  which,  though  simple 
in  form,  involved  the  essential  principle  (pole-changing) 
of  every  effective  electro-magnetic  maonine  which  baa  been 
aince  devised ;  and  he  also  constructed  and  exhibited  a  simi- 
lar contrivance  for  making  signals  by  electro-magnetism  at 
a  distance — the  signals  being  produced  by  means  of  a  lever 
striking  on  a  bell.     Thia  was  operated  by  an  intcnsity-eor- 
rent  sent  through  more  than  a  mile  of  insulated  wire  carried 
in  successive  turns  around  the  walls  of  nn  apartment  in 
the  Albany  Academy.     He  also  devised  a  scheme  for  pro- 
ducing large  mechanical  effects  at  a  distance,  by  eansing 
heavy  weights  to  fall  in  consequence  of  the  rapture  of 
electric  currents.     Some  of  the  electro-magnets  constructed 
by  him  at  this  time  were  of  enormous  power.    One  of  these, 
prepared  for  Yale  College  (1831),  sustained  a  weight  ex- 
ceeding a  ton,  and  anotSer  at  the  College  of  Kew  Jersey 
earried  not  less  than  3600  pounds.     In  1832  ho  made  the 
discovery  of  the  secondary  currents  produced  in  a  long 
conductor  by  the  induction  of  the  primary  ourrent  upon 
itself;  and  succeeded  also  in  the  same  year  in  prodacing 
the  electric  spark  by  means  of  a  purely  magnetie  induction. 
The  spark  was  similarly  an^  almost  simultaneously  pro- 
duced  by   Mr.   J.   D.    Forbes   of  Edinburgh    (afterwards 
Principal  Forbes),  but  the  two  results  were  independent 
of  each  other.    These  discoveries  embraced  the  germ  of 
the  science  of  magneto-eleetrieity,  which  received  subse- 
quently from  Faraday  so  large  a  development,  and  of 
which  the  recent  practical  applications  are  so  namarous 
and  important. 

In  1832,  Prof.  Henry  was  elected  professor  of  nataral 
philosophy  in  tho  College  of  New  Jersey,  and  in  his  earliest 
lectures  at  Princeton  demonstrated  the  feasibility  of  an 
electro-magnetic  telegraph,  with  experimental  illuatrationa. 
He  visited  Europe  in  1837,  and  in  London  held  intereat- 
ing  interviewa  with  Prof.  Wheatatone,  the  inventor  of  the 
needle  magnetic  telegraph,  to  whom  his  diacoveries  were 
already  well  known,  and  whom  he  acquainted  with  his 
plans  for  producing  not  only  signals,  but  large  mechanical 
effects  nt  distances  indefinitely  great,  by  means  of  electro- 
magnetism.  In  1846  he  waa  elected  aeoretary  of  the  Smith- 
aonian  Institution  at  Washington,  being  the  first  inonmbent 
of  that  office,  a  position  whioh  he  eontinnes  still  to  hold. 
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In  1849  he  vu  elected  president  of  the  Amerioan  Aasoeia- 
tion  for  the  AdTaDoemen  t  of  Science.  In  1 868  he  waa  elected 
preiiident  of  the  National  Academy  of  Boienoea,  aaooeeding 
the  lamented  Baohe.  Thia  digtinguished  post  he  also  still 
retains.  He  was  made  chairman,  in  1871,  of  the  lighthouse 
board  of  the  V.  S.,  an  important  bureau  of  the  treasury 
department;  and  in  thia  capooitj  has  been  constantly  since 
engaged  in  very  active  and  laborious  duty.  He  received 
the  honorary  degree  of  doctor  of  laws  firom  Union  College 
in  1829,  and  from  Harvard  University  in  18M.  He  has 
published  Contrfbntioua  to  Electricity  and  Magnetiam  { 1839), 
and  numerous  papers  of  greater  or  less  extent  in  the  Am. 
PKiloa,  Trana.j  the  Am.  Jour,  of  Science,  the  Jour,  of  the 
Franklin  Inil.,  the  Protttflingt  of  the  Am.  Anoc.  for  the 
Adv.  of  Sci.,  and  in  the  annual  reports  of  the  Smithsonian 
Institution  from  its  foundation.  F.  A.  P.  Bakmabd. 

Henry  (HArrnEw),  son  of  Philip  Henry,  b.  at  Broad 
Oaks,  Flintshire,  Wales,  Oct.  IS,  1662;  studied  law  and 
divinity ;  became  nonconformist  (Independent)  pastor  at 
Chester  16S7,  at  Hackney,  London.  1712.  D.  at  Nantwieh 
June  22,  1714.  Chiefly  remembered  for  his  Expoaition  of 
the  Bible  (1710,  often  reprinted  and  still  very  highly  es- 
teemed; best  cd.  London,  1869).  He  also  wrote  other 
religious  works  and  a  Life  of  his  father  (1698).  His 
own  Life  has  been  written  by  J.  B.  Williams  and  by  W. 
Tong. 

Hennr  (Patrick),  b.  at  Studley,  Hanover  eo.,  Va.,  May 
29, 1736.  His  father,  Col.  John  Henry,  was  a  magistrate 
and  school-teaoher,  a  native  of  Aberdeen,  Scotland,  and  a 
nephew  of  the  historian  Robertson.  Young  Henry  was 
instructed  chiefly  by  his  fathdr,  bnt  was  easily  diverted 
from  his  studies  by  his  passion  for  hunting  and  fishing. 
At  eighteen  years  of  age  he  married  the  daughter  of  an 
innkeeper,  and  for  a  time  assisted  his  fatber-in-Iaw  at 
Hanover  Court-house.  He  twice  bcoame  bankrupt  before 
the  age  of  twenty-four,  when,  aiter  six  weeks'  study,  he 
was  admitted  to  the  bar.  For  three  years  ho  obtained  no 
practice,  when  his  triumphant  plea  for  the  people's  rights 
tn  the  celebrated  "parsons'  cause"  won  him  immense  ap- 
plause and  popularity.  In  1765  he  introduced  into  the 
consorvative  or  passive  house  of  burgesses  his  famous  reso- 
lutions against  the  Stamp  Act,  which  he  carried  through 
by  a  msjority  of  one  after  a  stormy  debate,  in  which  ho  ex- 
claimed, "  Caesar  had  his  Brutus,  Charlea  I,  his  Cromwell, 
anil  Qeorge  III."  (here  he  was  interrupted  by  cries  of 
"  Treason !")  "  may  profit  by  their  example.  If  this  be 
treason,  make  the  most  of  it."  Thenceforward,  Mr. 
Henry  was  the  acknowledged  leader  of  the  friends  of 
freedom  in  Virginia.  In  1769  ho  wa<  admitted  to  prac- 
tise law  in  the  general  court,  where  his  distinguished 
ability  as  a  speaker  won  him  a  fortune,  for,  though  poorly 
read  in  the  law,  and  never  of  more  than  respectable  legal 
knowledge,  he  possessed  a  marvellous  power  over  the  feel- 
ings of  juries.  He  was  the  first  Speaker  of  the  Qenoral 
Congress  at  Philadelphia  in  1774,  where  his  power  as  an 
orator  was  fully  reoognited.  In  1775,  in  the  Virginia  con- 
vention, was  delivered  his  most  famous  speech,  that  in 
favor  of  bis  resolution  for  putting  the  colony  into  a  state 
of  defence.  This  speech  contained  the  well-known  pas- 
sage, "  There  is  no  retreat  but  in  submission  and  slavery. 
Our  chains  are  forged  !  Their  clanking  may  be  heard  on 
the  plains  of  Boston.  The  next  gale  that  sweeps  from  the 
North  will  bring  to  our  ears  the  clash  of  resounding  arms. 
...  I  know  not  what  course  others  may  take,  but  as  for 
me,  give  mo  liberty  or  give  mo  death !"  This  efi'ort  de- 
stroyed the  strong  opposition,  and  turned  the  convention 
from  a  baiting  disposition  to  an  unanimous  impulso  for 
liberty,  in  which  every  vote  was  cast  in  favor  of  Mr. 
Henry's  measure.  In  1775  he  was  for  a  time  a  colonel  of 
militia,  and  from  1776  to  1779  was  governor  of  the  State, 
and  again  17^1-86.  In  1788  he  opposed  the  ratification 
of  the  Federal  Constitution  as  inconsistent  with  the  sov- 
ereignty of  the  States.  In  1794  he  left  publio  life,  and 
afterwards  declined  the  secretaryship  of  state,  the  mission 
to  France,  and  the  governorship.  Elected  to  State  senate 
in  Mar.,  1799,  but  did  not  take  his  seat.  D.  at  Red 
Hill,  Charlotte  oo.,  Va.,  June  6,  1799.  Patrick  Henry 
was  tall  in  person,  awkward  in  manner,  and  of  stem  and 
grave  aspect,  but  simple,  kindly,  and  unafi'eoted  in  private 
life,  frugal  and  temperate  in  his  living,  and  a  devout  and 
serious  Christian.  He  was  tenderly  beloved  by  people  in 
the  humbler  walks  of  life.  He  printed  and  circulated  at 
his  own  expense  an  edition  of  Butler's  Analogy  and  Je- 
nyns's  Yiem  of  Chriatianity.  Charles  W.  Greene. 

Henry  (Prilip),  b.  Aug.  24, 1631,  at  Whitehall  Palace, 
where  his  father  was  a  page ;  was  educated  at  Weatminater 
and  Christ  Church,  Oxford ;  was  Presbyterian  minister  of 
Worthenbnry,  Flintshire,  1657-62  ;  d.  June  24,  1696.  His 
publiahed  sermons  and  miscellaneous  writings  have  found 
many  warm  admirers. 


Henry  (Robert),  D.  D.,  b.  at  Mnirtown,  Stirlingshire, 
Scotland,  Feb.  18,  1718;  was  educated  at  Edinburgh;  be- 
came Presbyterian  minister  of  Carlisle  1748,  of  Berwick 
1760,  of  New  Grey  Friars,  Edinburgh,  1768,  of  Old  Grey 
Friars  1776.  D.  Nov.  24,  1790.  Chiefly  remembered  for 
his  unfinished  Hiatory  of  Great  Britpiin  (6  vols.,  1771-93). 
Henry  (Robert),  D.  D.,  LL.I>.,  b.  at  Charleston,  S.  C, 
Dec.  6,  1792 ;  graduated  at  the  University  of  Edinburgh 
1814;  became  minister  to  the  French  Protestant  church  of 
Charleston ;  professor  of  logic  and  moral  philosophy  1818, 
and  later  of  metaphysics  and  political  philosophy  in  South 
Carolina  College  ;  its  president  1834-35  and  1840-13 ;  be- 
sides holding  other  professorships  there.  D.  at  Columbia, 
8.  C,  Feb.  6,  185C.    His  abilities  were  of  the  first  order. 

Henry  (Wiuum),  M.  D.,  F.  R.  S.,  b.  at  Manchester, 
Eng.,  Dec.  12, 1775 ;  took  his  medical  degree  at  Edinburgh 
1807;  published  Blementa  of  Chemietry  (1810),  for  many 
years  a  standard  work;  made  important  observations  on 
the  laws  of  tBe  absorption  of  gases  by  water  under  pres- 
sure; won  the  Copley  prise  of  the  Royal  Society  1809; 
oommitted  suicide  Sept.  2, 1836. 

Henry  (William  Alexander),  Q.  C,  a  Canadian 
statesman,  b.  at  Halifax,  N.  S.,  Dec.  30,  18IB;  was  admit- 
ted a  barrister  in  1841  and  queen's  counsel  in  1849.  He 
has  been  ibr  many  years  prominent  in  the  affairs  of  Nova 
Scotia;  was  solicitor-general  1854,  1859,  and  1863;  pro- 
vincial secretary  1856-57;  and  has  been  surrogate,  mayor 
of  Halifax,  etc.  He  took  a  prominent  part  in  the  question 
of  the  union  of  the  provinces  in  1867. 
Henry  Clay,  tp.  of  Fayette  co..  Pa.  Pop.  951. 
Hen'ry'8,  tp.  of  Pickens  co.,  Ala.  Pop.  589. 
Hen'shaw  (David),  b.  at  Leicester,  Mass.,  Apr.  2, 1791, 
where  ho  was  educated ;  apprenticed  to  a  firm  of  druggists 
in  Boston,  during  which  period  he  devoted  bis  spare  honra 
to  the  improvement  of  his  mind;  entered  busincis  with 
his  brothers  in  1814;  elected  to  the  State  senate  1826; 
member  of  the  board  of  internal  improvements  1828,  and 
during  its  continuance;  active  promoter  of  railroad  enter- 
prises, and  director  of  Worcester  R.  R.  from  its  organisa- 
tion till  bis  death;  collector  of  tho  port  of  Boston  1830- 
38;  member  of  the  legislature  1839;  in  1843  appointed 
secretary  of  the  navy  by  Pros.  Tyler.  In  politics  he  was 
an  ardent  Democrat  and  advocate  of  free  trade.  Author 
of  numerous  political  papers  and  pamphlets.  D.  Nov.  11, 
1852. 

Hen'shaw  (John  Prentiss  Kewlbt),  D.  D.,  b.  at  Mid- 
dletown.  Conn.,  June  13,  1792;  graduated  at  Middlebury 
College  in  1808 ;  was  ordained  deacon   in  the  Protestant 
Episcopal  Church  I8I3,  a  priest  in  1816  ;  oflioiatcd  for  a 
timo  in  St.  Ann's,  Brooklyn,  N.  Y.,  and  was  (1817-43)  rec- 
tor of  St.  Peter's,  Baltimore.     In  1843  be  was  consecrated 
bishop  of  Rhode  Island.     D.  at  Frederick,  Md.,  July  20, 
1852.     Ho  published  Theology  for  the  People  (1840),  Me- 
moir of  Biahop  Moore  (1842),  On  the  Second  Advent  (1842), 
and  several  other  works. 
Hens'ley,  tp.  of  Champaign  eo.,  III.    Pop.  804. 
Hensley,  tp.  of  Johnson  co.,  Ind.    Pop.  1668. 
Hen'son  Spring,  post-v.  and  tp.  of  Sanford  co.,  Ala. 
Pop.  334. 

Hentz  (Caroline  Lee),  a  daughter  of  Qen.  John  Whit> 
ing,  was  b.  at  Lancaster,  Mass.,  in  1800.  In  1825  she  mar- 
ried N.  M.  Henti,  a  French  gentleman  who  taught  the 
languages  and  belles-lettres  (d.  1856),  and  with  him  she 
resided  successively  nt  Northampton,  Mass.,  Chapel  llill, 
N.  C,  Covington,  Ky.,  Cincinnati,  0.,  Florence,  Ala.,  Tus- 
caloosa, Ala.,  Tuakegec,  Ala.,  Columbus,  Ga.,  and  Mari- 
anna,  Fla.,  where  she  d.  Feb.  11, 1856.  She  wrote  a  novel, 
poem,  and  play  before  she  was  thirteen  years  old,  and 
afterwards  the  prize  play  De  Lara,  Lamorah,  a  tragedy, 
Constance  of  Jreidetibcrg,  the  tales  Linda  (1850),  Jiena 
(1851),£o;iii«  (1852),  Belen  and  Arthur  (1853),  The  Plant- 
er'a  Norlkeru  Bride  (1854),  Emeat  Limcood  (1855),  and  nu- 
merous other  novels  and  some  poetry.  Her  writings  en- 
joyed a  great  popularity. 

He'par  SnI'phnrig  [Lat.,  "liver  of  sulphnr,"  so 
called  from  its  color],  a  crude  mixture  of  tho  bisulphide 
and  trisulphide  of  potassium  with  tho  sulphate  of  potash. 
It  is  employed  to  some  extent  as  a  remedy  for  some  dis- 
eases. 

Hepat'icsE,  or  Ijiv'erwort8(ilf«»cri<7>n(ici,  or  "liver- 
mosses  "),  a  natnral  order  of  little  moss-like  plants,  mostly 
of  a  loose  cellular  structure  throughout,  usually  procum- 
bent, and  emitting  rootlets  from  beneath,  propagated  by 
spores,  and  also  frequently  by  gommse,  rarely  by  tubers. 
Vegetation  sometimes  frondose — f.  e.  the  plants  without 
distinct  stem  and  leaves,  but  expanded  into  a  leaf-liko 
moss  [frond),  which  is  usually  furnished  with  a  midrib, 
with  scales,  or  (rarely)  with  slender  hairs  underneath,  and 
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often  with  porea  above;  aometimei  foliaoeoua,  vhen  there 
ia  B  diatinct  stem  and  learea,  aa  in  Itutci,  the  learea  entire 
or  lobed  (most  commonly  2-]obed)f  or  often  laciniated, 
never  costate,  and  never  compoaed  of  more  than  one  tliiok- 
neaa  of  (flattish)  cella,  2-raDKed,  and  often  with  an  imper- 
fect row  {amphiyaatria)  on  the  under  aide  of  the  atem, 
which  is  often  much  branched,  but  the  branchea  do  not 

firoceed  from  axillary  buda,  as  in  moaaea;  if  one  of  the 
obea  of  the  leaf  is  inflated,  it  ia  termed  an  auric/e.  Root- 
lets  consisting  of  a  simple,  much-elongated,  flattiih  cell; 
axoepting  in  the  Jangermantiiaceee  this  cell  ia  naually  gran- 
nloae  or  papillose  on  the  inner  aurface  of  its  wall ;  it  ia 
merely  a  modified  cell  of  the  frond,  stem,  or  leaf  from 
which  it  proceeds.  Inflores- 
cence monoecious  or  dicccious. 
Reproductive  organs  and  evo- 
lution of  the  fruit  much  as  in 
moaaea,  but  the  calyptra  usual- 
ly closely  invests  the  capsule 
until  this  ia  nearly  or  quite 
mature,  when  it  commonly 
ruptures  irregularly  near  the 
apex,  and  ia  left  at  the  base 
of  the  fruit.  The  oapaule,  usu- 
ally globoae  or  ovate,  ia  im- 
mersed in  or  aessilo  upon  the 
frond,  or  attached  to  the  un- 
der side  of  disk-like  pednncled 
receptacles,  or  borne  on  a  itv-u> .  ^—  %r 
long  cellular  pedicel;  it  is  4- Fiiiiinurii  t.  ii-TTa:  1,  |>hint.< 
valved  ( rarely  either  more  or  'it*  ["' "if  '•tceptacle ;  3,  ve.r- 
1      V  ■    1.     T  tlcal  section  throuKh  two  ID- 

leas)  m  the  Jungermanniaoese,  Voluci^  showlng'i«rl.nths 
dehiacea  more  or  leaa  irregn-  andcspaule;  4,  capsule  debia- 
larly  by  2  to  8  valves,  or  by  clng;S,5,9porcs;6,6,elatera. 
an  operculum  in  the  MarchantiacesD  (rarely  indehiscent  in 
both) ;  it  is  long  and  pod-like,  usually  tapering  into  a  pedicel, 
2-valved,  often  with  atomata  in  its  outer  wall,  and  bears  the 
oalyptra  (which  rupturea  early  near  the  base)  upward  on  its 
apex  in  the  Anthoccrotacese ;  it  contains  spores  mixed  with 
elaters  (tlaUret),  (rarely  wanting) ;  these  are  thin,  usually 
threadlike,  simple  cells,  containing  1  to  4  spiral  (rarely  an- 
nular) fibres :  a  columella  ia  rarely  preaent.  Tb» perianth  is 
a  tubular  organ  (sometimes  absent), enclosing  the  pistillidia, 
and  ia  usually  (if  not  always)  formed  after  their  fertiliia- 
tioD.  Surrounding  the  perianth  is  the  invulucre  (occasion- 
ally wanting),  which  is  either  tubnlar  or  oomposed  of 
leaves  of  particular  forms  {involucral  leave*).  Toe  anthe- 
ridia  in  the  foliaceous  apeciea  are  usually  aitnated  in  the 
axils  of  perigonial  (occasionally  of  the  involucral)  leaves ; 
in  the  frondose  species  they  are  naked  upon  the  surface  of 
the  frond,  or  immersed  in  its  substance,  or  in  sessile  or  pe- 
dnncled receptacles,  whiob  are  disk-like  in  the  Marchanti- 
aeeaa.  In  the  Marchantiaceao  the  central  portion  of  the  mid- 
rib and  peduncle  is  composed  of  a  kind  of  vascular  tissue, 
consisting  of  remarkably  long  and  slender  cells,  marked 
within  by  annular  or  short  spiral  fibres,  or  ofteneat  by 
papilla-like  points  (rudimentary  or  imperfect  rings  or 
spirals).  A  peculiar  kind  of  vascular  tiaaue  nlao  occurs  in 
at  leaat  one  apeciea  of  the  Jungermannioceae  (Pellia  epi- 
phytta),  in  a  series  of  parallel  vertical  and  transverse  net- 
works of  anastomosing  fibres.  CoE  F.  Austih. 

Hepati'tis  [Qr.firaf,  the  "liver"],  an  inflammation 
of  the  liver.  Hepatitis  ia  not  a  very  common  disease  in 
any  country.  Several  kinds  are  recogniied :  (I)  Suppura- 
tive hepatitis,  or  abscess  of  the  liver,  sometimes  occurring 
in  India,  but  rare  in  other  countries.  (2)  Interstitial  hepa- 
titis, called,  rather  incorrectly,  oirrhoais,  known  also  as 
granular  liver  and  gin-drinker's  liver.  It  ia  incurable,  and 
ia  probably  always  caused  by  the  improper  use  of  alcoholic 
drinks.  It  frequently  loads  to  ascites  or  abdominal  drop- 
ay.  (3)  Portal  phlebitis,  or  inflammation  of  the  portal 
vein,  may  occur.  (4)  Inflammatory  disease  of  the  liver  ia 
sometimes  a  ayphilitio  complication.  Each  of  the  above- 
named  conditions  is  a  grave  one,  and  in  few  caaea  can 
treatment  be  of  much  avail. 

Heplmrn,  tp.  of  Lycoming  oo..  Pa.    Pop.  971. 

Hephaes'tion,  the  friend  of  Alexander  the  Great,  b.  at 
Pella  about  .357  B.  c.  At  what  time  he  and  the  prince  be- 
came companiona  ia  not  known ;  they  are  first  mentioned 
together  on  the  occasion  of  Alexander's  visit  to  Troy,  where 
Hephffistion  brought  the  same  honors  to  the  grave  of  Pa- 
troclus  as  Alexander  to  that  of  Achilles.  But  after  that 
time  they  never  separated  until  the  death  of  HcphEestion 
in  Ecbatana  in  325,  one  year  before  that  of  Alexander. 
The  beauty  of  their  friendship  was  not  only  its  intimacy, 
but  its  soundness.  Alexander  never  preferred  Ilephsestion 
to  a  better  man,  and  Uephasstion  never  disappointed  the 
confidence  Alexander  placed  in  him. 

HephtERtion  ['H^<rr;ai'],  a  Greek  grammarian  of 
Alexandria,  according  to  Buidaa,  flourished  about  A.  D.  150, 


aa  Julina  Capitolinus  speaks  of  him  among  the  tutors  of 
the  emperor  Verus.  To  him  is  ascribed  the  'EYx«pi>u>»  npt 
ii.*r^y  ("Manual  of  Metrea"),  from  which  most  of  our 
knowledge  of  the  Qreek  metrea  ia  obtained.  Suidaa  as- 
signs to  him  other  works  not  now  extant.  Beat  edition  of 
the  Manual  is  by  Qaisford  (Oxford,  1810,  8vo;  Leipaie, 
1832 ;  reviaed,  Oxford,  1858,  2  vola.}.  H.  Dkisler. 

HephastOB.    See  Vvvci.ji. 

Hep'penheini)  an  old,  queer-looking  town  of  Hesse- 
Darmstadt,  with  about  50U0  inhabitants,  is  noted  for  the 
excellent  wine  produced  in  its  neighborhood,  and  for  the 
interesting  ruins  of  the  oaatle  of  Starkenbnrg. 

Heptan'omiB  ("the  aeven  nomes")  waa  the  name  of 
the  central  part  of  Egypt,  from  the  Delta  to  Upper  Egypt — 
that  ia,  from  lat.  30°  to  laL  27°  N.  It  eontalned  all  the 
greateat  Egyptian  citiea  and  monuments,  and  its  inhabit- 
ants were  less  mixed  up  with  Qreeks  and  Nubians  than 
thoae  of  the  two  other  parts. 

Hep'tarchy  [Clr.  trri,  "aeven,"  and  ip^,  "eover- 
eignty  "],  a  government  by  aeven,  eapecially  applied  to  the 
aeven  principalities  of  the  Anglo-Saxons  in  England  before 
the  reign  of  Egbert,  the  first  king  of  England,  who  became 
king  of  Wessex  800,  and  d.  836.  Eight  kings,  of  six  dif- 
ferent kingdoms  (all  except  Essex  and  Hercia),  had  at 
times  possessed  a  certain  supremacy  over  the  reat  The 
actual  number  of  kingdoma  waa  sometimes  greater  and 
sometimes  leaa  than  aeven,  and  yet  aeven  stand  out  so 
prominently  as  to  justify  the  use  of  the  term  heptarchy. 
The  aeven  kingdoma  were  lat,  Kent  (449-823);  2d,  Suasex 
(477-823);  3d,  Weaaex  (519-823);  4th,  Easei  (525-823); 
5th,  Northumbria  (547-827);  6th,  East  Anglia  (571-823); 
7th,  Mercia  (584-827).  In  828,  Egbert  of  Wessex,  the 
eighth  bretwalda,  became  the  first  hereditary  king  of  Eng- 
land ;  but  aome  of  the  minor  kingdoma  exiated  for  many 
yeare  thereafter. 

Hep'worth  (Oeorob  Huohks),  b.  in  Beaton,  Mass., 
Feb.  4,  1833 ;  studied  divinity  at  Cambridge,  Mass. ;  was 
pastor  of  a  Unitarian  church  at  Nantucket  1855-67 ;  of  the 
Church  of  the  Unity,  Boston,  1858-70;  became  in  1882  a 
regimental  chaplain  in  Louisiana,  and  served  in  1863  on 
the  staff  of  Gen.  Banks.  He  was  (1870-72)  pastor  of  the 
Church  of  the  Messiah,  New  York.  In  1872  ne  became  a 
Trinitarian,  and  soon  organized  the  "  Church  of  the  Dis- 
ciples," of  which  he  became  pastor.  Author  of  Whip,  Hoe, 
and  Sword  (1864)  and  Rocki  and  Shoali  (1870). 

Hera.     Bee  Jdho. 

HeracIei'Bi  a  Greek  city  of  Lueania,  in  Southern  Italy, 
near  a  place  now  called  Policoro,  and  not  far  from  the 
Tarentine  Qulf.  It  was  founded  432  B.  c,  and  attained 
great  wealth  and  power,  and  beoame  a  kind  of  capital  for 
the  Italiote  Greeks.  It  had  peculiar  privileges  under  the 
Romans.  Its  site  ia  marked  by  extenaive  mounds,  and 
among  the  relics  found  here  in  1732  were  the  bronse  tab- 
lets containing  the  Lex  Julia  munieipalig  (45  B.  c.),  ao 
highly  important  to  the  atudent  of  Roman  jnriaprudcnce. 
Many  other  ancient  towns  bore  this  name,  among  which 
was  one  on  the  S.  coast  of  Sicily,  which  was  long  a  place 
of  great  naval  and  commercial  importance. 

HeraclGi'dae  [Or. 'HfxucAcitai],  the  descendants  of  He- 
racles (Hercules),  to  whom  many  prominent  Greek  families 
traced  their  origin.  But  the  name  especially  belongs  to 
those  Heracleidse  who  joined  the  Dorians  in  their  inva- 
sion and  conquest  of  the  Peloponnesus,  which  is  often 
called  the  "  return  of  the  HeracleidiB,"  because  they  were 
considered  aa  Acheeans  by  race.  The  Greek  historians 
narrate  with  considerable  detail  the  exploits  and  successes 
of  the  Heracleidse  in  the  early  Dorian  wars,  and  it  ia  con- 
aidered  that  much  of  the  atory  must  be  regarded  as  pos- 
aeaaing  hiatorio  truth.  The  Hcracleidn  beoame  the  pro- 
genitora  of  aeveral  princely  houses,  and  were  oven  admitted 
to  rule  over  Dorians. 

HeracIi'deB  ['Hfxu<A<iii)t']  Pon'ticns  (so  called  from 
hia  native  place,  Heraclea,  on  the  Pontut  Euxinus),  b.  prob- 
ably B.  c.  378.  He  appears  to  have  gone  at  an  early  age  to 
Athens,  where  he  attached  himself  to  Plato,  about  361  or 
358 ;  he  attended  the  lectures  of  Aristotle  also,  and  must 
have  studied  the  Pythagorean  philosophy,  which  he  fol- 
lowed in  hia  writinga  on  natural  philoaophy.  He  was  a 
man  of  great  learning,  and  wrote  on  a  great  variety  of  sub- 
jects— philosophy,  natural  aoienoe,  mathematics,  music, 
grammar,  history,  and  poetry — so  that  bo  was  fairly  en- 
titled to  the  designation  of  pnlyhietor.  Of  all  hia  writinga 
only  fragmenta  remain,  with  the  exception  of  a  small  treat- 
ise entitled  (tx  n>r)  irepi  traXiniur  ("Extracts  from  Forms 
of  Government"),  which  is  believed  to  he  merely  a  compi- 
lation from  diflerent  writings  of  the  author,  possibly  alio 
from  Aristotle's  treatise  on  the  subject.  Another  work, 
oalled  'AAAiryepiat   'Ofiiipuiai   ("Allegories  from   Homer"), 
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psuM  DDdar  th*  bum  of  Utntelideii,  but  does  not  belong 
to  thia  aatfaor.  Tbe  beat  editiona  of  the  n«pl  >«;itRiMi>  are 
tlut  of  KSler  (Halle,  1804),  that  of  Coraea  (Paris,  180£), 
of  Sufaneidewin  (SOttingen,  1847),  and  in  MUUer'a  Fragin. 
Hut.  Qrwe.  (rol.  ii.  pp.  197-224);  of  the  'AAX^ytp^at,  Uwt 
of  Sohow  (Oiittingea,  1782)  and  of  MehUr  (Leyden,  1851). 
(See  KoDiiSl,  Comm»iU.  de  vita  *t  teriptu  HeraclidU  (Lou- 
rain,  1828);  Ptoleg,  to  Sohneidewin'a  and  MUUer'a  edi- 
tions.) H.  I)  RULER. 

Heiaeli'tas,  aunamed  tbs  Dark  {vnartirit),  waa  b. 
at  Bpheaua,  aocording  to  some  anthoritiea,  about  53fi  B.  c, 
aeoording  to   othora,  about  500.      The  aoa  of  BIyaon  (or 
Heraaion),  he  belonged  to  the  noble  family  of  the  Codrida, 
Unlike  moat  of  the  philosophers  of  his  time,  he  took  no 
part  in  publia  affaira.     He  is  said  to  hare  refuaed  the  prof- 
wred  aorereignty  of  Epheaua,  aa  well  oa  an  inritation  to 
the  court  of  Uariaa.     The  stories  related  about  him — how, 
diaguated  at  the  expulaion  from  Epheana  of  hia  friend  Her- 
modorna — perhapa  the  aame  who  aided  the  Roman  deeem- 
rira  in  the  drawing  up  of  the  Twelre  Tablea  (aee  Cubtidi, 
Spkfv,  pp.  16  tq.) — ho  retired  to  the  mountains  and  lired 
the  eontemplatire  life  of  a  hermit,  feeding  upon  roota  and 
herbs;  how,  beoomiag,  in  eonaequenee,  affected  with  drops;, 
be  returned  to  the  city  in  aearch  of  medioal  aid ;  how,  fail- 
ing in  this,  he  tried  to  oxaiocate  hia  dropsy  by  imbedding 
bimsclf  in  oow-dung ;  and  how  the  experiment  terminated 
in  hia  death — are  to  a  rery  great  extent  legendary.    They 
aerre,  howerer,  to  giro  ua  a  general  notion  of  bis  eharao- 
ter.     His  eontampt  for  the  unthinking  rabble,  as  well  as 
for  the  aoeial  and  politieal  oondition  of  Kpheausj  was  ex- 
treme,     Ihoagb   he  was  oridently  acquainted  with  the 
works  of  Hesiod,  Pythagoras,  Xenophanos,  and  Hesataana 
(•eo  Diog.  Laart.  ix.  1, 1),  he  was  apparently  justified  in  aa- 
Bcrling  uat  he  had  learnt  everything  from  himself.     Dig- 
nified, self-Buffioient,  lofty,  profound,  deroted  to  truth  and 
right,  impatient  of  falsehood  and  wrong,  oontemptaoua  of 
ignorance  and  unreason,  be  loolu  to  us  now  as  a  great, 
lonely,  snow-clad  mountain-peak,  half  bidden  from  ns  in 
the  clouds  of  heaven  and  spuming  thu  earth  upon  which 
it  atands.     The  profoundeat  of  the  pre-Sooratio  philoso- 
phers, be  had  numerous  disciplea   for  many  auoceeding 
agss.    He  ia  known  to  hare  written  only  one  work,  which, 
like  moat  other  philosophical  works  of  the  time,  was  enti- 
tled Oh  yature.     It  went  andcr  several  other  names,  and 
waa  divided  inlo  three  parts:  I.  On  the  All;  II.  Political; 
III.  Xheologisal.     The  much  talkod-of  obasurity  of  hia 
writing,  usually  considered  as  intentional  on  hia  part,  or 
as  owing  to  fear  of  perseoution  for  impiety,  was  probably 
due  rather  to  the  foot  that  he  wrote  only  for  the  few,  and 
tliat  prose-writing  and  philoaophical  terminology  were  in  his 
day  very  undereloped.    Socrates,  who  admired  Heraolitus, 
thought  it  wonid  require  a  Dalian  direr  to  explore  his 
depths,  and  Aristotle  tells  us  that  his  writing  was  hard  to 
pnnetnate  (dacrrifu).     Of  the  work  of  Heraclitus,  whioh 
was  apparently  extant  in  the  third  century  a.  d.,  nnmer- 
ons  fragments  have  come  down  to  us  acattered  through  the 
worka  of  various  authors.     The  liest  collections  of  them 
are    in  Mullaoh's   Frn^nunta  Pkilo9ophorHm  <?rjrcoriiiH, 
rol.  i.  pp.  310-329,  and  in  Schitrtbr'b  Heraklil  von  Epke- 
«r»,  vol.  iii.  of  Kitscbl's  Ada  SocielatU  Pkilologm  Lip- 
tlensU.     The  latter  is  the  beat  work  on  Heraolitus,  and 
oontaina  on  pp.  351-358  an  excellent  BoracliteaQ  bibliog- 
raphy.    Besides  thess,  the  following  works  are  valuable : 
ScHLEiERV  ACHi!R,/re/-ai{<itoa  dtrdunkU  von  Ephttm  (1808 ); 
HcQSL,  Qetckickte  der  Philotophie  (1833),  vol,  i.  pp.  327- 
353;   J.  BsBXArs,  HtraclUea  (1818);    F.  LasrallR,  Die 
Pklloiophie  Uerakletto*  det  dnukeln  von  Epkttoi  (1858,  2 
vols.  8vo,  written  from  an  extreme  Uegolian  standpoint, 
and  with  a  very  imporfoct  knowledge  of  Oreek) ;  A.  Ola- 
Disca,  Hernkleitoi' Had  Zorontter  (1859);    BERyAYa,  Die 
Heraklitiechen  Briefe  (1869);  B.  Zelleb,  Philoiopkie  der 
Qriecken,  3d  od.,  vol.  i.  pp.  523-603. 

Philoiophy. — The  philosophy  of  Heraclitus,  which  Qla- 
disoh  and  others  have  tried  to  connect  with  Zoroaatrianism, 
was,  in  fact,  a  development  of  the  Ionic  or  Hyloxoio  doc- 
trine, influenced  by  the  speculations  of  the  Elcatic  Xeno- 
phanes.     Tbis  development  consists  in  an  advance  from 
the  idea  of  bein^  to  that  of  beeoming.     The  principle — i.  e. 
the  inner  essence  of  all  things  (not  their  origin) — is  fire  I 
{nf,  wtiirrif),  a  fine,  dry,  over-active,  necessarily  aelf-de-  ' 
termincd  ether,  whereof  the  purest  form  ia  soul  or  spirit,  i 
and  which,  by  rhythmical,  qualitative,  and  local  change,  re- 
sulting in  condensation  and  rarefaction,  creates  and  uncre-  ' 
ates  the  sensible  world.     The  way  to  creation  (iuutiviiiint),  \ 
or  the  downward  way  (4  Ub<  c^va),  is  through  extinction  or  '■ 
deprivation  (xfntfffuxn/'KTi),  and  p/oceeds  thus — -fire,  water,  I 
earth;  the  way  to  dissolution  (<ieirifp«iaif),  the  upward  way 
(4  ojit  ira),  is  through  ignition  or  fulness  (icdpot ),  and  pro- 
ceeds— earth,  water,  fire.     All  things  are  in  motion  {rirra 
Xfl)  •  stability  is  an  illusion  produced  by  uniformity  of  I 
motion.     Resolution  into  original  fire  is  utter  spiritual  ac-  I 


tirlty,  aod,  at  the  same  time,  rest  and  peaoe  in  the  union 
of  contraries :  creation  is  relaxation  of  aetirity,  but,  at 
the  same  time,  war,  through  the  declared  opposition  of  con- 
traries. War,  strife,  is  therefore  the  parent  of  all  relative 
created  things.  These  are  known  to  us  through  our  senses, 
which,  however,  though  necessary,  are  bad  witnesses,  un- 
less corrected  by  the  inner,  universal  wisdom  which  alone 
reoognises  in  and  through  itself  the  inner  AiSyot  or  fate, 
which  is  the  law  of  the  universe — a  law  hidden  from  the 
foolish,  but  open  enough  to  the  wise.  The  sonl  is  immor- 
tal, a  part  of  the  dry,  primal  fire,  but  takes  rest  from  utter 
activity  in  the  creation  of  a  body.  The  microcosm  is  the 
imago  of  the  macrocosm,  a  shorter  rhythmic  pulse  within  a 
longer.  No  wonder  that  in  Heraclitus,  Hegel  found  a 
kindred  spirit.  Thomas  Uatidbon. 

Her'ald,  an  official  eonneoted  with  European  eourts, 
whose  duties  at  present  aro  the  conducting  of  processions 
and  the  funerals  of  those  entitled  to  bear  ooat-armor,  the 
inspection  of  arms,  the  tracing  of  genealogies  and  titles. 
In  the  Middle  Agea  they  marshalled  the  combatants  in  the 
lists,  and  served  as  messengers  between  princes.  Wars 
were  declared  and  defiances  uttered  by  them  in  the  sove- 
reign's name.  In  England,  besides  the  heralds  mentioned 
in  the  article  Heralds'  Colleoe  (which  see),  there  are  the 
following  heralds :  Bath  king  of  arms  (for  Wales  and  the 
order  of  the  Bath),  with  two  subordinate  heralds,  Blano 
Coursier  and  Brunswick,  whoso  offices  are,  however,  fre- 
quently performed  by  the  members  of  the  Heralds'  College. 
There  is  also  a  king  of  arms  for  the  order  of  St.  Hiohaal 
and  St.  Qeorge,  kings  of  arms  being  heralds  of  the  first 
rank,  ordinary  heralds  oocapying  the  second  rank,  while 
pnrsuirants  are  novices  in  the  arL  Further,  there  have 
been  from  time  to  time  extraordinary  heralds  (as  Norfolk) 
and  extraordinary  pursuivants  (Blanch  Croix,  Howbrsy, 
Blanch  Lyon,  Rouge  Rose,  Ouisncs,  Harrington).  Esper- 
ance  pursuivant  (like  many  others  whoso  names  are  forgot- 
ten) was  attached  to  service  of  a  noble  family — the  Percies. 

The  extinct  English  heraldships  are  Faueon,  Blanch 
Sanglier,  Carlisle,  and  Montorgenil.  The  Scottish  heralds 
are  Lyon  king  of  arms ;  the  heralds  proper,  Islay,  Rothe- 
say, Snowdonn,  Harehmont,  Albany,  Ross;  the  pursni- 
rants,  Kintyre,  Unicom,  Dingwall,  Carrick,  Bute,  Ormond. 
The  Irish  heralds,  Ulster  king  of  arms ;  the  heralds  proper, 
Cork  and  Dublin;  pursuivants,  Athlone  and  St.  Patrick. 
There  was  an  Anglo-French  king  of  arms  called  Ouienne, 
whose  title  in  England  seems  to  have  been  maintained  till 
Henry  Vlll.'a  time.  The  aame  title  occure  among  the 
French  heralds. 

The  principal  French  herald  was  Montjole  king  of  arms. 
There  were  28  French  provincial  heralds,  called  also  kings 
of  arms.  Other  famous  European  heralds  were  Toison 
d'Or  king  of  arms  for  Burgundy  (whoso  title  still  exists  in 
Austria),  and  Tower  and  Sword  king  of  arms  for  Portugal. 

Her'aldry^  in  general,  the  science  which  treats  of  coat- 
armor,  descents,  preeedenee,  ceremonies,  and  processions ; 
in  a  narrower  aense,  the  science  of  coat-armor,  or  the  art 
of  identii^ing,  drawing,  and  describing  eoats  of  arms.  In 
England  the  whole  subject  is  entrusted  to  the  College  of 
Arms  or  Heralds'  College,  which  has  the  right  of  granting 
and  confirming  coats  of  arms ;  of  recording  pedigrees  and 
descents,  and  of  visiting  the  counties  of  the  kingdom  for 
that  purpose;  of  directing  solemn  eeremonies,  particularly 
those  of  a  coronation ;  and  of  deciding  all  question:  of 
precedence.  Its  officers  are  Garter,  Clarencenx,  and  Nor- 
Toy  kings  of  arms,  with  six  heralds  and  four  pursuivants. 
In  the  II,  8.  there  is  no  official  body  charged  with  these 
functions.  Private  persons  bear  their  hereditary  arms,  but 
there  appears  to  be  no  mode  by  which  new  ones  can  be  ac- 
quired. Tbo  subject  of  descents  is  left  wholly  to  indi> 
viduals  or  to  voluntary  societies,  and  questions  of  prece- 
dence are  not  likely  very  often  to  arise  in  a  demooratio 
republic.  There,  the  chief  value  of  thia  aoienoe  ia  in  tra- 
cing dcacents,  a  matter  sometimes  of  very  great  importance 
when  it  becomes  desirable  to  find  the  heir  to  a  family  which 
has  ceased  to  exist  in  England.  Cadets  of  many  honora- 
ble families  were  among  the  early  settlers  of  Virginia  and 
other  colonies.  In  ease  the  older  branches  should  become 
extinct,  the  descendants  of  the  younger  would  be  entitled 
to  the  faimily  inheritance.  Hence  the  necessity  of  preserv- 
ing clear  evidences  of  descent.  Little  attention,  however, 
seems  to  have  been  paid  to  this,  and  there  probably  are  not 
many  American  families  which  can  trace  their  descent  be- 
yond the  first  emigrant.  The  general  anbject  is  too  wide 
for  thia  article,  which  will  therefore  be  limited  to  that  of 
coat-armor  only. 

The  older  (though  perhaps  not  the  oldest)  writers  hare 
attributed  to  this  branch  of  heraldry  a  fabulous  antiquity. 
When  Lady  Juliana  Beraers  tells  us,  in  the  Book  of  St. 
Albnn't,  that  Adam  waa  a  gentleman,  abe  does  not  perhaps, 
in  one  sense  at  least,  go  beyond  the  bounds  of  reason ;  bnt 
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when  Quillim  ascribes  cost-armor  to  the  tribev  of  Iirmel,  be, 
to  Bay  the  least,  givefl  fr«e  play  to  his  imagination.  The 
science  of  heraldry  cannot  bo  traced  with  any  certainty 
beyond  the  twelfth  eentnry.  It  appears  to  hare  had  its 
origin  in  neoessity  and  common  sense,  and  to  bare  aerred 
much  the  same  purpose  as  the  modem  nniforms  and  deco- 
rations of  military  officers.  When  warriors  wore  armor 
and  looked  exactly  alike,  eren  concealing  their  faces  in 
their  helmets,  some  method  of  distingnishing  them  was 
absolutely  necessary.  The  shield  was  the  most  conspicu- 
ous part  of  their  armor,  and  nothing  would  be  more  natu- 
ral than  to  decorate  it  with  color,  applied  according  to 
certain  fixed  rules,  or  to  enrich  it  with  figures  of  natural  or 
artificial  objects.  Hence  arose  tinetares,  ordinaries,  and 
charges;  from  which  simple  beginnings  the  whole  scienoe 
of  heraldry,  or,  as  some  prefer  calling  it,  of  armory,  baa 
been  dereloped.  The  tinctures  are  dirided  into  metals, 
colors,  and  furs.  The  metals  are  two,  gold  and  silrer,  ealled 
or  and  argent.  The  colors  are  red,  blaok,  blue,  green,  and 
purple,  called  reepeotirely  giiU;  inble,  axiin,  vert,  and  pur- 
pnrt.  To  these  some  writers  add  orange  tawny  and  blood- 
color,  in  heraldic  l&ngnage,  Uhh£  and  sanguine,  whioh  they 
call  Mlainaiid  colors.  Heralds  of  that  school  bare  also  de- 
rised  certain  arrangements  of  the  shield  which  they  call 
abatements  of  honor,  and  distribute  with  much  preeiaion 
to  the  cowardly  and  slothful  and  to  others ;  but  as  most 
men  would  be  reluctant  to  carry  about  with  them  such 
tokens  of  disgrace,  it  is  not  surprising  that  stainand  colon 
and  abatements  should  hare  been  long  ago  forgotten,  if 
indeed  they  erer  had  any  real  existence.  The  usual  pig- 
ments are  gold,  if  possible,  or  else  gamboge,  (or  or,  and 
pure  white  (flake-white)  for  argent.  Silver  it  more  oorreot, 
out  its  tendenoy  to  tarnish  makes  it  objectionable.  Ver- 
milion, India-ink,  ultramarine,  aad  rerditer  with  gamboge 
answer  well  for  the  colors,  and  purple  can  be  readily  made 
by  mixing  oarmino  (lake)  with  Prussian  blue.  The  furs 
are  ermine  and  rair;  the  former  white,  with  blaok  spots, 
arranged  in  a  peculiar  way,  the  latter  composed  of  bell- 
shaped  figures,  alternately  argent  and  BKure,  placed  in  rows, 
base  to  base,  so  that  the  base  of  erery  white  figure  touches 
that  of  erery  blue  one.  Modifications  of  these  furs  hare 
been   introduced  from  time  to  time.     Thoy  arc  ermines. 


with  the  field  eable  and  the  spots  argent — •'.  e.  •mine  re- 
rersed — and  therefore  more  correctly  ealled  by  the  French 
heralds  contre-ermine ;  erminois,  the  field  or  and  the  spots 
sable;  erminites,  the  same  as  ermine,  bat  with  a  red  nair 
on  each  side  of  the  white  spots ;  peaii,  the  field  sable  and 
the  spots  or.  The  deriratires  of  rair  are  rair  en  point, 
when  the  point  of  one  figure  is  opposite  the  base  of  another, 
and  oosnterrair,  when  those  of  toe  same  tincture  are  plaeed 
base  to  base.  The  term  rairi  is  also  used,  when  the  fig- 
ures, but  not  the  tinctures  of  rair  are  girea.  Thus,  the 
arms  of  Earl  Ferrar*  are  blaioned  rair<,  or,  and  gules.  A 
modification  of  rair  in  whioh  the  skins  take  the  form  of 
erutch-headF,  or  potents,  is  known  as  potent-oountcr-po- 
tent.  This  fur,  wbich  is  extremely  rare  in  English  heraldry, 
only  two  coats  appearing  in  Burke  in  which  it  forms  the 
field  (Amos  and  Uanehester),  may  be  of  any  metal  and 
color.  When  a  charge  appears  in  its  natural  colors,  it  is 
said  to  be  proper.  The  annexed  arrangement  of  tinctures 
(omitting  purpure,  which  is  giren  separately)  is  borrowed 
&«m  Mr.  Planch£,  who  has  engrared  it  from  Sir  Nicholas 
Bysshe's  edition  of  Upton,  a.  d.  1874.  The  mode  of  indi- 
cating tb«  tinctures 
which  it  presents,  and 
which  is  found  very 
useful  in  engrarings  or 
in  Bonlptnro,  or  under 
any  circnmstances  in 
which  the  blaion  or 
description  cannot  be 
giren,  is  said  to  bare 
been  inrented  by  Fa- 
ther Silrestre  de  Petra- 
sancta  in  the  seren- 
teenth  oentury.  Or  is 
shown  by  a  multitude 
of  dots ;  argent  is  left 
plain ;  gules  is  indicat- 
ed by  perpendicular 
and  axure  by  horiioo- 
tal lines;  rert by  diag- 
onal lines  from  right 
to  left,  and  purpure  by  similar  lines  from  left  to  right ;  sable 
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i(  marked  by  perpendicular  and  horisontal  lines  orosaing 
each  other.  It  should  be  home  in  mind  that  the  right  or 
dexter  part  of  the  shield  is  opposite  the  left  band  of  the 
person  looking  at  it,  and  the  left  or  sinister  opposite  his 
right  hand ;  aad  that  charges,  unless  it  be  otherwise  speci  - 
fied  in  the  blaion,  always  look  to  the  dexter.  Modern 
writers,  howerer,  like  Burke  and  Lodge,  make  little  use 
of  the  lines  of  Petrasanota,  but, 
following  the  example  of  Ouillim, 
prefer  giring  the  arms  in  their 
oooks  in  outline  or  trick,  and  ac- 
companying them  with  the  blason 
— an  arrangement  which  is,  upon 
the  whole,  more  satisfaotory.  It 
is  a  general  rule  that  color  is  not 
to  be  placed  upon  color,  nor  metal 
upon  metal.  Exceptions,  however, 
occasionally  occur;  and  they  are 
called  by  the  French,  arms  pour 
enquirir,  meaning  that  there  is 
something  peculiar  in  their  origin,  about  whioh  inquiry  is 
to  be  made.  A  celebrated  example  is  found  in  the  arms  of 
the  kingdom  of  Jerusalem :  "  Argent,  a  cross  potent  be- 


tween four  plain  crosses  or."  The  allusion  is  raid  to  be  to 
the  psalm,  "Ye  shall  bo  as  the  wings  of  a  dore  that  is  COT- 
eroo  with  silrer  wings  and  her  feathers  like  gold." 

The  ordinaries  are  dirisions  of  the  shield  formed  nsn- 
ally  by  straight  lines,  though  the  lines  may  be  engrailed, 
inreoted,  embattled,  wary,  nebuly,  indented,  dancettfe, 
ragnly ,  and  doretailed.    Inreoted  is  the  rererse  of  engrailed 

I,  e,  in  the  former  the  points  turn  outward,  in  the  latter 

toward  the  inner  part  of  the  ordinary.  The  honorable  ordi- 
naries are  nine  in  number,  and  are  usually  reckoned  thus: 
the  chief,  the  bend,  the  fcss,  the  pole,  the  bend  sinister,  the 
cross,  the  saltire,  the  cUerron,  and  tho  bar.  Mr.  Flancht. 
indeed,  suggests  the  substitution  of  the  quarter  and  the  pile 
for  the  bend  sinister  and  the  bar,  but  ho  supports  his  pro- 
posal by  no  very  cogent  argument.  "  The  two  latter,  he 
says,  "  ore  merely  varieties  of  the  bend  and  the  fess ;"  but 
that  is  probably  the  very  reason  why  they  are  introduced. 
The  principle  of  the  ordinaries  is  the  triple  dirision  of  the 
shield.  The  four  first  named  are  the  same  dirision  in  dif- 
ferent positions.  The  cross  is  compounded  of  tho  pale  and 
fesB,  and  the  saltire  of  the  bend  and  bend  sinister.  Tho 
bar,  which  seldom  or  nerer  occurs  singly,  is  the  fess  dirided 
into  parts;  and  the  cherron  is  probably  two  bars  shortened 
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and  pUeed  end  to  and,  >o  u  to  resemble  the  rafters  of  a 
roof.    The  ar^ment  vjlllll    ilii 
for  theusual  arrange-  "^■''^>^■>*>-*^-^-<^-'^-^-' 

ment  tfau  seems  to  rYYYYTYYY^ 
be  suSbiient. 
The  dimansiona  of 


Engrailed. 


the  ordinaries  ^  r>nr>r>r>nr>nr\ 


iDTeeted. 


usuallj  one-third  of  \^k,J<^J<J^^AW^J<J<J 
the      shield     when 
charged,  or  ODe-fifth 
vhen  unoharged,  ex- 
cept the  chevron  and 
the  bar,   which   oc- 
cupy one-flfth.     In  *^-^^«j<«»(i»<-»<-|-, 
practice,  however,  it  rUCJUOUOlJo  Nebaly. 
18  hardlj  possible  to 

ge^tTulc^randtl;  AAMAAAAA  indented, 
were,  the  effect  upon 
the     educated     eye 
would  be  much  tbe 
same  as  that  of  the 


Sagoly. 

earlier  examples  of  ^_^  ^_^  ^_^    

the    Gothie    revival  Yl-XZ-^  ^AXXZ  Dovetailed. 


\AAA/\ 


Wavy. 

Embattled. 


Dancette. 


Chief. 


upon  persons  accustomed  to  the  study  of  older  art  The 
earlier  draughtsmen  permitted  themselves  to  be  guided  by 
the  eye,  and  the  aooomplished  modem  painter  should  yield 
to  oiroumstanoes.  The  oharaoter  of  the  charges  may  require 
slight  variations  in  the  dimensions  of  the  ordinaries.  Work- 
ing by  rule,  without  judgment  or  intelligence,  may  lead  to 
Doouraoy,  but  to  an  aoouraoy  which  will  be  distressing. 

The  chief  is  formed  by  a  horiiontal  line,  cutting  off  the 
chief  or  upper  part  of  the  shield;  the  bend,  by  two  parallel 
diagonal  lines  from  the  dexter  chief  to  the  sinister  base ; 
the  fees,  by  two  similar  lines  crossing  the  shield ;  and  the 
pale,  by  the  lilie  lines  from  chief  to  base.  The  bend  sin- 
ister is  the  bend  reversed.  Several  of  the  ordinaries  have 
dimiautives,  as  the  oonple  close  for  the  chevron,  and  the 
cottise  for  the  bend.  A  bend  borne  between  two  oottises, 
or  narrow  tgnres  like  itself,  is  said  to  be  cottised,  and  the 
same  word  is  applied  to  other  ordinaries  in  like  positions. 
If  the  field — i.  e.  the  groundwork — of  the  shield  be  metal, 
the  ordinary  must  be  color,  and  the  reverse;  but  furs  may 
be  combined  with  eitlur  metal  or  color.  The  same  rule  ap- 
plies to  charges.  The  ordinaries  also  admit  of  certain  vari- 
ations of  form.  Except  the  chief,  they  may  be  humetty — 
t.  *.  they  may  have  the  ends  cut  off.  The  ehevron  may 
be  ivmpu  or  couched,  and  the  bend  may  be  enhanced,  or 


Bend  sinister. 


borne  in  the  upper  part  of  the  shield,  instead  of  the  middle. 
The  cross  admits  of  an  immense  variety  of  forms.    More 


than  100  varieties  of  crosses  are  said  to  be  known  to  heralds, 
though  it  ia  probable  that  many  of  them  exist  only  in  im- 


Chevron  nuapu. 


Chevron  couched. 


Chevron  enhanced. 


Chevronel. 
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Fm  haiMtt;. 


ClOMt 


BinruM. 


TwobOi. 


^^nation.     The  (hield  may  alao  he  diridad  by  linei  do-  |  bendy,  bwrry,  eto. ;  it  is  apparently  filled  with  many  little 
rired  from  the  ordinariei,  and  ii  then  eaid  to  be  paly,  I  pales  or  bends,  alternately  of  metal  and  oolor.    Ibera  is  » 


CBoesKS. 


Fleury. 


Potent 


FoUde. 


^ 


Patriarchal. 


Fatonoa. 


Pointed. 

distinction  to  be  observed  betwMD  arms  which  are  paly  or 
bendy,  for  instance,  and  those  which  contain  several  palets 
or  bendleta.  In  the  former  ease  the  number  of  divisions  is 
even,  and  if  the  first  be  a  metal  the  last  is  a  oolor;  io  the 
latter,  the  number  of  diviaioiu  is  unequal,  and  the  first  and 
the  last  are  alike.    Thus,  paly  of  six  argent  and  aiuro, 

Tlueebars.  Barry  of  six. 


I 


Fatonce. 


Tau. 

given  by  Bnrke  to  a  fhmily  of  Gh>mey,  is  to  be  earefnlly 
distinguished  ftam  argent  three  pales  asure,  the  arms  of 
Thornton  .:  and  the  arms  of  the  U.  8.  are  to  be  bluoned, 
not  paly  of  thirteen  argent  and  gales,  but  argent  six  palets 
gules,  a  chief  asnre.  The  sub-ordinaries  are  the  bordure, 
the  canton,  the  Sanohes  (with  their  diminutives,  flasquei 

Three  psles.  Paly  of  atx. 
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Bendy  of  tan. 


Per  band. 


Perfaaa. 


Per  pale. 


and  Toidera),  tbe  fret,  the  gyron,  the  ineieooheon,  the  orle,  I  io  their  tnni  lead  to  now  divisions  of  the  shield,  snoh  ai 
the  pile,  the  pall,  the  qnarter,  and  the  treaanre;  and  these  |  pily,  ehesc^uy,  oompoii7>  ooonter-compony,   fretty;  soma 

Boidure.  Canton.  Flanches.  Flasqnea.  Voidera. 
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of  which,  like  h»nj  pily,  iKiidy  pilj,  are  extremely  oom- 
plioated.  A  deUiiled  acoonDt  of  theie  most  be  sought  in 
henldio  manuali  and  grammars. 

Charges  may  be  anything  in  nature,  or  indeed  ont  of  it. 
Without  following  the  elaborate  divisions  of  Ouillim  and 
the  older  writers,  who  have  overlaid  what  is  really  a  Tery 
simple  matter  with  a  multitude  of  words,  or  have  obscured 
it  by  irrelevant  speculations,  it  will  be  sufficient  to  say  that 
charges  may  be  natural,  artificial,  or  chimerical ;  the  first 
speak  for  themselves ;  the  last  are  the  figures  of  imaginary 
animals,  such  as  griffins,  wivems,  harpies,  dragons,  and 
sphinxes,  which  have  been  invented  or  adopted  by  the  her- 
alds. A  charge  is  a  figure  drawn  either  upon  the  field  or 
upon  an  ordinary.  The  earliest  charges  appear  to  have 
been  the  lion,  the  eagle,  and  the  boar's  head.  The  first  ap- 
pears upon  the  shield  of  Philip  I.,  count  of  Flanders,  A.  D. 
1164,  and,  according  to  Hr.  Planch£,  is  "the  earliest  un- 
questionable example  in  which  the  lion   appears  oi  an 


heraldic  bearing."  About  the  same  time  it  makes  its  ap- 
pearance in  definite  heraldic  form  in  the  arms  of  the  kings 
of  England,  and  the  eagle,  as  the  arms  of  the  Western  em- 
perors, is  traced  to  the  same  age. 

From  the  middle  of  the  twelfth  centnry  heraldry  devel- 
oped itself  as  rapidly  as  printing  did  afterwards,  and,  like 
printing,  it  immediately  reached  perfection.  Many  of  even 
the  earliest  coats  are  as  elegant  and  graoeful  as  any  that 
have  been  since  devised ;  far  more  so,  indeed,  than  those 
of  the  last  century,  and  even  of  the  earlier  part  of  the  pres- 
ent, most  of  which  show  a  decline  in  knowledge,  skill,  and 
correct  taste,  from  which,  however,  this  beautiful  science  is 
now  happily  recovering.  The  variety  of  figures  used  as 
charges  is  very  great,  and  there  appears  to  be  no  limit  to 
the  choice.  Lions,  eagles,  wolves,  tigers,  and  antelopes 
are  generally  drawn  conventionally,  and  not  naturally, 
though  some  modern  painters  seem  disposed  to  depart  in 
this  respect  from  the  ancient  rules.     Other  animals,  fruits. 


Griffin. 


Wlvem. 


Antelope. 


Wolf. 


Tiger. 


Lion  rampant. 


Eagle  displayed. 


and  flowers  eommonly  follew  nature,  hut  the  heavenly 
bodies  do  not.  Fishes  do,  except  the  dolphin.  Artificial 
figores  ai«  drawn  as  they  appear.     There  ate  also  definite 


terms  employed  to  describe  the  position  of  animals  and 
other  charges,  as  a  lion  rampant,  a  lion  passant  gardant. 
The  former  is  called  by  the  French  heralds  a  lion,  the  latter 
a  leopard.  Ignorance  of  this  simple  fact  has  led  to  pro- 
longed discussions  whether  the  arms  of  England,  gules  three 
lions  passant  gardant  in  pale,  or,  gave  lions  or  leopards. 
The  disputants,  for  want  of  a  very  simple  clue,  failed  to 
perceive  that  the  two  words  were  really  intended  to  de- 
scribe the  same  animal,  but  in  different  positions.  Charges 
are  generally  readily  understood,  but  some  few,  like  the 
fleur-de-lis,  the  clarion,  and  the  fylfot,  are  obscure,  and  are 
called  doubtful  charges.  It  is  uncertain  whether  the  fienr- 
de-lis  be  intended  to  represent  a  spear-head  or  a  lily,  and 
whether  the  clarion  be  a  musical  instrument  or  a  lance-rest. 
No  explanation  has  been  given  of  the  fylfot;  and  it  is  be- 
lieved that  the  suggestion  is  here  made  for  the  first  time 


Pemilion.  Lion's  head. 

that  it  is  intended  to  represent  the  asterisk  of  the  Greek 
Church,  an  instrument  employed  to  cover  the  holy  loaf  at 
mass.  The  resemblance  between  the  asterisk,  as  it  is  drawn 
in  Dr.  Neale's  Primitive  Zttur^ie*,  particularly  when  it  is 
folded,  and  the  mysterious  fylfot  of^ heraldry,  is  very  strik- 
ing. 


Gamb. 


Tall. 


Stag's  head  caboehed. 


Although  there  is  practically  no  limit  to  the  choice  of 
charges,  there  are  certain  figures  peculiar  to  heraldry,  and 
of  very  frequent  occurrence.  The  roundle  is  supposed  to  be 
derived  from  the  gold  coin  of  Byzantium,  and  therefore 
when  it  is  or  is  called  a  besant.  When  gules,  it  becomes 
a  torteau  ;  asnre,  a  hurt ;  vert,  a  pomey ;  sable,  a  pellet  or 
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ogress;   purpure,   a  golpo;    argent,  a  plsto;    tcnni,  an 
orango;  and  sanguine,  a  guxe.     A  ronndlo  bany  wavy 
Fleur-de-lis.  FyUbt. 


argent  and  asnre  is  a  fountain  or  aykes,  and  is  borne  bj  a 

family  of  the  latter  name.     When  the  field  is  replenished 

with  pointed  figures  resembling 

drops,  it  is  sold  to  be  gutt£,  and  a 

single  drop  is  called  also  a  gatt6. 

If  the  drops  be  white,  the  field 

is  gDtt£  d'ean — filled  with  drops 

of  water.    Outtis  de  larmes,  blue 

drops,  represent  tears ;  de  poiz, 

(able,  drops  ofpitch;de  sang,  red,  drops  of  blood ;  d'hnile  or 


Besant 


Fountain. 


d'olire,  green,  drops  of  oil ;  d'or,  gold,  drops  of  gold.    A 
Guttte,  losengo  is  the  common  figure  of 

that  name :  the  horizontal  diam- 
eter is  equal  to  one  of  the  sides, 
but  the  perpendicular  diameter  is 
longer ;  a  masclo  is  a  lozenge 
^'oided — t.  e.  having  the  middle 
removed,  so  that  the  field  is  visi- 
ble through  it,  and  marking  the 
outline  by  two  slender  lines,  one 
within  the  other.  Ordinaries  also 
may  be  voided.  The  fusil  was 
originally  the  spindle,  and  in 
some  old  arms  is  borne  in  its 
original  form ;  it  is  now  merely  the  lozenge  elongated. 
These  charges  give  rise  to  the  divisions  of  the  shield  known 
as  loiengy,  masouly,  and  fnsilly,  with  their  combinations. 
When  lines  like  those  of  the  fret  are  extended  throughout 
theshield  or  cover  an  ordinary,  it  is  said  to  bo  fretty.  Bil- 
lets are  oblong  figures  representing  a  letter.  Bird-bolts  aie 
blunt-headed  arrows.  The  annulet  is  a  ring;  the  mill- 
rind  or  fer-de-moline,  the  iron  of  a  millstone ;  the  pheon, 
on  arrow-head ;  the  caltrop,  an  iron  instrument  formerly 
strewn  in  a  field  of  battle  to  entangle  the  feet  of  horses, 
and  so  constructed  that  a  sharp  point  was  always  upper- 


LoMOgb         FariL  HoseU.  Billet.  Caltrop.         SbacMwit. 


Tnbil.        Biid-bolt. 


Annulet. 


Ferde-moUne. 


most.     For  other  ebarges  it  is  necessary  to  refer  the  t«ader 
to  some  monoal  of  heraldry. 

Blazon  Is  the  art  of  so  deaoribing  armi  that  a  drawing 
oan  be  mode  from  the  description.     It  is  necessary  firat  to 
nnderstand  the  points  of  the  esoocheon,  which  are :  ( 1 )  the 
deiter  chief  point;  (2)  the  mid-      PolnU of  escocheon. 
die  chief;  (3)  the  siniiter  chief; 
(4)  the  honor  point ;  (5)  the  fess 
point;  (6)  the  nombril  point;  (7) 
the  dexter  base ;  and  (B)  the  sin- 
ister base  point.    The  terms  of  art 
must  nest  be  learned;   not  only 
the  names  of  things,  but  the  va- 
rious attitudes  of  animals  and  the 
position  of  charges.     Beasts    of 
prey  are  blasoned  rampant,  pas- 
sant,   passant-gardant,     sejant, 
nunpant-gardant,   coaohant,   and 
dormant;   and  when  at  rest,  sta- 
tant,  thongh   this  is  generally    understood.      Beaits  of 


Pheon.  Clnquefolls. 

ohase,  however,  are  not  rampant,  but  springing  ;  not  pas- 
sant, but  trippant;  not  couchant,  but  lodged.  A  griffin  is 
not  rampant,  but  eegreont.  Lions  are  always  laogued  and 
armed.  If  the  field  or  the  lion  bo  gules,  the  tongue  and 
claws  ore  azure ;  if  of  any  other  tincture  they  should  bo 
gules.  Stags,  etc.  are  attired  and  ungnled,  homed  and 
hoofed.  Birds  are  displayed  rising,  volant,  or  at  rest. 
Fishes  are  naiant  when  in  fess,  or  hauriant  when  in  pale. 
Flowers  are  often  slipped,  and  trees  eradicated  or  torn  up 
by  the  roots.  Certain  charges,  also,  are  blazoned  in  a 
peculiar  manner.  The  sun,  surrounded  by  rays  and  or,  is 
said  to  be  in  his  splendor;  the  full  moon,  argent,  in  her 
complement.  Both  are  drawn  conventionally,  with  a 
human  face.  When  sable,  the  moon  is  said  to  he  eclipsed. 
A  crescent  has  its  horns  towards  the  chief,  an  increscent 
towards  the  dexter,  and  a  decrescent  towards  the  sinister 
side  of  the  eseooheon.  A  peacook  with  his  tail  extended  is 
said  to  be  in  bis  pride,  and  is  depicted  proper.  A -pelican 
in  her  neat,  feeding  her  young,  is  said  to  bo  in  her  piety. 
In  blasoning  ears  must  be  taken  to  use  language  with  ez- 


Decrescent.     Increscent.         EstoUe. 


Mallet        Pierced. 


San. 


Trunk, 


treme  aecaracy,  since  the  least  departure  from  correctness 
may  produce  an  entirely  dificrent  coat  from  that  which  it 
is  intended  to  describe;  to  use  as  few  words  as  possible, 
and  to  avoid  repetition,  particularly  of  the  name  of  a  tinc- 
ture or  of  numbers.  The  field  must  first  be  mentioned, 
then  the  ordinary,  as.  Azure  a  chevron  or  (D'Aabernoun), 
If  tho  field  bo  not  plain — i.  e.  of  one  color — it  must  be 
blazoned  first,  as,  Paly  of  six  argent  and  gules  (Fit»-^eele). 
Next  to  the  ordinary,  charges  placod  upon  the  field  are  to 
be  named,  as,  Brmine,  a  chevron  azure  between  three  garbs 
or  (Miuterton),   Oarbs  are  wheat-sheaves.    If  the  ordinary 


and  charge  be  of  th«  same  tinetnre,  it  need  be  named  but 
onee,  as.  Azure  a  ohevron  between  three  garbs  or  ( Finch). 
If  the  ordinary  be  charged,  it  must  be  next  mentioned, 
Aznre on  abend  ennine  three  mallets  sable  {(fag).    Lastly, 

IfAnbemoan.  Flta-Neele. 


the  bordnre  or  chief  must  be  mentioned,  with  its  charges, 
if  any,  Azuro,  on  a  chevron  or  between  three  bells  argent, 
no  eagle  displayed  between  two  lions  rampant  gules,  all 
within  a  bordure  ermine  (Belkoute).     If  there  be  no  ordi- 
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DaT7,  but  a  eharge,  it  U  to  be  treated  in  the  lame  way,  ai. 
Sable  a  lion  rampaDt  or  (BramkoU).  Axore,  a  lioo  nmpaot 

Gar.  Bergea. 


between  three  crones  orosslet  or  {Jordan).  The  repetition 
of  the  names  of  tinotures  is  to  be  aroided  by  using  the  ex- 
pressions, "  of  the  field,"  "of  the  flnt,"  "  of  the  seoond," 
eto.,  as.  Argent  a  fess  oheoquy  or  and  gules,  in  ehief 
three  crosses  orosslet  fitohj  of  the  third  (t.  e.  gules) 
( Borget).  The  repetition  of  numbers  maj  be  avoided  thus : 
Sable  on  a  oherron  or  between  three  estoiles  of  the  second, 
as  many  crosses  pattie  fitchie  gules  (LaMd).  Finally,  the 
difference  and  the  baronet's  badge,  if  there  be  any,  the 
crest  and  the  snpporters,  are  to  lie  described.  The  difer- 
enoe  is  a  small-charge  employed  to  distinguish  the  arms  of 
the  sons  of  a  houso,  from  the  first  to  the  ninth.  Modem 
differences,  or  marks  of  cadency,  are  the  label,  the  creaoent, 
the  mnllet,  the  martlet,  the  annulet,  the  flenr-de-lls,  the 
rose,  the  cross  moline,  and  the  double  quatrefoil,  which  are 
given  to  the  sons  in  that  order.   They  appear  to  have  been 


Differences. 

in  use  since  the  fourteenth  eentoiy  as  differences,  but  have 
been  longer  employed  as  charges.  Ancient  differences  were 
much  more  conspicuous,  and  consisted  in  a  variation  of  the 
tinctures,  or  even  in  the  addition  of  a  charge.  An  excellent 
illustration  is  found  in  the  well-known  and  ancient  family 
of  Kooa  or  Ros,  two  branches  of  which  boie  respectively 
Oules  three  water  bougets  argent,  and  Sable  three  water 
bongeti  or.  The  baronet's  badge  is  tiie  arms  of  Ulster  in 
Arms  of  Rooe  flimlly. 


Ireland,  Argent  a  sinister  hand,  erect,  open,  and  oonped  at 
the  wrist  or,  and  was  given  in  commemoration  of  the  pur- 

rose  of  the  institution  of  that  order  by  King  James  I.  in 
611,  to  encourage  plantations  in  Ulster.  The  badge  of  the 
Nova  Seotia  baronets  appears  to  have  been  laid  aside  since 
1829.  As  home  by  the  celebrated  William  Alexander,  first 
earl  of  Stirling,  it  was.  Argent  on  a  saltire  sable,  an  eeoo- 
chcon  charged  with  the  arms  of  Scotland,  and  was  bomo 
in  an  inescocheon  ensigned  with  the  royal  crown.  Above 
the  arms  the  helmet  is  placed,  which  varies  in  form  and 
material  aeeording  to  the  degree  of  the  wearer.  This, 
in  a  complete  atchievement,  is  covered  by  the  mantling, 
which  is  understood  to  represent  the  lambrequin  or  cover 
of  the  helmet,  and  is  slashed  or  Jagged  to  indicate  the  cuts 
which  it  is  presumed  to  have  received  in  battle.  Above  the 
helmet  is  placed  the  wreath,  in  form  like  two  oords  twisted 
together;  the  tinctures  of  the  mantling  and  wreath  are 

roperly  those  of  the  principal  color  and  metal  of  tho  arms ; 

ut  modem  mantlings  are  oftenest  red  lined  with  white. 
Sometimes  a  cap  of  maintenance,  or  a  coronet  resembling 
that  of  a  duke,  is  substituted  for  the  wreath.  Above  all  is 
the  crest.  Below  the  shield  is  the  motto  in  a  scroll.  This 
is  a  brief  sentence  or  a  single  word,  {Wqnently  breathing 
some  pious  sentiment  or  vigorous  thought,  but  often  allud- 
ing to  the  arms,  the  name,  or  the  crest.  Of  the  former  oha- 
ractor  are  "Dam  spiro  spero"  [Dillon),  "  Oarde  la  foy  " 
{Cox);  of  the  latter,  "Pie  repone  te"  (Pierrepottt).  The 
motto  of  the  late  Dr.  Hawks,  "Never  eheck,"  is  admirable. 
That  of  Livingston,  "  Spero  meliora,"  is  an  elegant  allu- 
sion to  the  crest,  a  ship  tossing  in  a  stormy  sea.  It  is  the 
modem  custom,  however,  to  give  only  shield,  crest,  and 
motto,  omitting  the  helmet  and  mantling. 


I 


Supporters  ate  figures  of  men  or  animals  placed  one  oa 
each  side  of  the  shield,  and  so  called  beoaase  they  appear 
to  support  and  hold  it  up.  They  are  home  in  Engiana  by 
the  sovereign  and  the  princes  of  the  blood,  by  peers  and 
knights  of  the  Oarter,  and  grand  crosses  of  the  Bath,  and, 
either  by  patent  or  prescription,  by  some  baronets  and 
private  gentlemen. 

It  is  right  to  add  that  the  foregoing  is  the  merest  ontline 
of  the  rules  of  blazon.  It  is  only  possible  to  leam  to  blason 
well  by  acquiring  a  coneot  knowledge  of  the  terms  of  art 
and  by  the  careful  study  of  examples.  It  is  not  necessary 
to  do  more  here  than  to  allude  to  the  methods  of  blaioning 
by  planets  and  precious  stones  adopted  by  some  of  the 
older  heralds,  and  not  forgotten  even  so  lately  as  the  time 
of  Ouillim,  but  which  nevertheless  must  l>e  understood  in 
order  to  read  their  works  with  satisfaction.  Briefly,  in 
blaioning  the  arms  of  sovereigns,  they  substituted  the 
names  of  planets  for  those  of  tho  tinctures  as  they  are  now 
employed.  Thus,  or  is  Sol ;  argent,  Luna;  nxure,  Jupiter; 
gules.  Mars ;  purpura.  Mercury ;  sable,  Saturn  ;  vert,  Venus. 
By  this  method  the  royal  arms  would  bo  disguised  as  Mars 
three  lions  passant  gardant  in  palo  Sol.  The  arms  of  peers 
were  blasoncd  by  prccions  stones.  Or  is  topaz ;  argent, 
pearl;  azure,  sapphire;  gnlcs,  ruby;  purpura,  amethyst; 
sable,  diamond;  vert,  emerald;  sanguine,  sardonyx;  and 
tenni,  jacinth.  These  fanciful  methods  have,  however, 
long  been  abandoned  as  inconvenient  and  useless.  Still 
more  frivolous  are  the  attempts  of  some  of  the  older 
writers,  like  Leigh  and  Pcacham,  to  give  an  arbitrary  sig- 
nificance to  every  tincture  and  almost  every  charge.  Gold 
is  made  to  signify  strength,  silver  charity,  and  the  mean- 
ing changes  with  every  combination.  It  is  of  coarse  im- 
possible to  apply  these  allegorizing  ideas 
in  practice,  or  to  extract  any  rational 
meaning  from  them.  As  Mr.  Lower  well 
observes,  the  application  of  them  would 
produce  the  most  startling  eombina- 
tions.  "  Tho  coat  Vert  a  bnirs  head  or 
would  signify  as  to  the  tinctures  pleasure  and  Joy,  while  as 
to  the  charge  it  would  mean  rage  and  fury.  Again,  Par- 
pure,  a  wolf  argent  would  mean  a  wrangler  with  a  peace- 
able disposition." 

Marshalling  is  tho  art  of  arranging  arms  with  the  ex- 
ternals in  an  atchievement.  The  mode  of  doing  this  when 
there  is  only  one  coat  in  the  shield  has  been  Just  explained. 
It  should  be  added  that  in  tho  arms  of  the  sovereign  the 
royal  crown  of  England,  sometimes  called  the  imperial 
crown,  or  in  those  of  peers  of  the  realm  the  coronet  of 
their  degree,  is  interposed  between  the  helmet  and  the 
shield.  The  crown  of  England  is  a  eirole  of  gold  adomed 
with  jewels,  having  upon  its-n^er  rim  four  crosses  patt^ 
and  as  many  fleurs-de-lis,  and  surmounted  with  two  arahes 
of  gold  and  pearls,  crossing  each  other,  and  having  at  the 
interseotion  a  globe,  above  which  is  a  cross  pattte.  The 
coronet  of  the  prince  of  Wales  is  the  royal  crown,  with 
one  nroh ;  that  of  tho  princess  royal  is  composed  of  four 
fleurs-de-lis,  two  crosses  patt£e,  and  two  strawberry-leavet. 
Other  princes  and  princesses  of  the  blood  have  coronets 
like  that  of  the  pnnoe  of  Wales,  without  the  areh.  A 
duke's  coronet  is  a  rim  of  gold  having  on  the  upper  edge 
eight  strawberry-leaves,  flve  of  which  are  seen  m  profile; 
this  must  be  distinguished  from  the  ducal  coronet,  which 
is  sometimes  placed  under  the  crest,  and  which  shows  only 
three  strawberry -leaves;  a  marquess's  coronet  has  four 
strawberry-leaves  and  as  many  largo  pearls  set  npon  short 

fioints ;  an  earl's  has  on  the  npper  edge  eight  strawberry- 
eaves  and  as  many  pearls  on  high  points ;  a  viscount's  has 
twelve,  or,  some  say,  sixteen  pearls,  and  a  Imron's  six  (fonr 
of  which  are  seen  in  a  drawing),  set  upon  the  rim.  Coro- 
nets are  usually  worn  around  a  eap  of  crimson  velvet,  with 
a  gold  tassel  and  turned  up  with  ermine,  the  velvet  cap  ap- 
pearing above  and  the  ermine  below  the  ooronet ;  but  in 
drawing  the  coronet  as  a  part  of  the  atohievcBent  the«ap 
I  is  omitted,  except  when,  as  is  occasionally  done,  the  eretl, 
the  mantling,  and  the  helmet  are  left  out,  and  the  anas  are 
ensigned  with  the  coronet.  Marshalling  iaolndes  the  ar- 
rattgement  of  several  coats  of  arms  in  a  shield.  Arms  are 
olaued  under  several  heads,  of  whieh  it  will  aulBoc  to  imb- 
tion  arms  of  dominion,  of  assumption,  and  of  inheritanoe. 
The  first  are  those  which  indicate  sovereignty,  as  those  of 
Scotland  and  Ireland  added  to  the  royal  arms  of  Engbtnd. 
Tho  seoond  are  those  of  a  prisoner  of  war,  which  the  captor 
and  his  posterity  may  bear  for  ever.  Thus,  the  Blaek 
Prince  is  said  (though  the  story  is  probably  nntrae)  to 
have  w(in  the  ostrich-feathere  and  the  motto  "  Ich  diaa" 
from  John,  the  king  of  Bohemia,  at  the  battle  of  Creey. . 
The  third  are  those  of  families,  whioh  descend  from  father 
to  son,  to  which  are  added,  in  English  heraldry,  those  of 
heiresses  who  have  intermarried  into  any  family,  as  well 
as  the  arms  whioh  the  heiresses  themselves .  may  have  in- 
herited.   In  French  and  German  heraldry,  however,  the 
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•rmi  of  parsaU,  grmndpannti,  ato.— «'.  e.  of  aX\  uioeaton 
in  s  direct  line,  whether  heiresses  or  not — are  introduced 
into  what  is  called  a  genealogioal  atohierement,  sad  every 
gentleman  of  blood  and  coat-armor  perfect  is  expected  to 
be  able  to  give  not  leas  than  sixteen  quarter?.  On  the 
Continent  they  look  only  to  descent,  but  the  English  ar- 
rangement contemplates  both  deaoent  and  inheritance,  or 
the  representation  of  families  which  are  extinct  in  the 
male  line. 

The  correct  placing  of  many  coats  of  arms  in  one  shield 
is  called  quartering,  and  the  rules  which  govern  it  ar«  in- 
cluded among  those  of  marshalliog.  There  are  seroral 
methods  of  marshalling  arms.  Those  of  a  husband  and 
wife,  called  barim  and  /«mm«,  are  impaled,  or  placed  aide 
by  aide  in  one  shield,  and  divided  by  a  perpendicular  line. 
Formerly,  arms  were  occasionally  dimidiated — ■'.  e.  only 
half  of  each  coat  was  drawn — but  this  practice  has  been 
long  abandoned,  except  in  the  ease  of  bordnres,  orlea,  and 
treasures,  the  inner  half  of  which  is  omitted  in  impaling 
or  quartering.  The  arma  of  a  biahop  and  his  see  are  also 
impaled,  thoae  of  the  see  occupying  the  dexter  or  baron'a 
side,  and  are  ensigned  with  a  mitre.  Those  of  a  knight 
of  the  Oartor  and  his  wife  are  usually  placed  in  two  shields 
set  aide  by  side,  and  the  former  only  is  enciroled  by  the 
garter.  Unmarried  women  bear  their  arms  in  a  loienge, 
as  do  widows,  but  the  latter  may  impale  their  arms  with 
those  of  their  husband.  Arms  descend  to  all  the  sons  and 
their  poaterity  for  ever,  but  according  to  the  rules  of  Eng- 
lish heraldry  women  are  only  entitled  to  them  during  their 
life,  unleaa  they  be  heiresses,  in  which  case  they  descend 
to  their  posterity.  An  heireas,  in  heraldry,  dooa  not  neoes- 
sarily  inherit  property,  but  represents  a  name ;  she  is,  in 
fact,  a  woman  without  brothers.  Her  arms,  together  with 
thoae  which  she  may  have  inherited  from  female  ancestors, 
other  heiresaea,  deacend  to  her  children,  who  quarter  them 
with  their  paternal  coat.  If  but  one  coat  of  arms  be  thus 
inherited,  it  is  placed  in  the  second  and  third  quarters, 
reckoning  in  rows  from  right  to  left,  and  the  paternal  arms 
in  the  first  and  fourth.  If  there  hare  been  many  heiresaea, 
their  arma  are  placed  in  order,  beginning  with  the  second 
quarter,  the  oldest  first ;  nfter  the  arms  of  every  heiress  are 
placed  all  that  she  has  brought  into  the  family  in  the  same 
order.  The  number  of  quarteringa  muat  always  be  even ; 
if  it  be  not  so,  the  paternal  coat,  which  is  placed  in  the 
first  quarter,  must  be  repeated  in  the  last.  When  the 
royal  arms  ooonr,  they  are  usually  placed  in  the  second 
quarter,  as  the  most  honorable  position. 
Arms  of  the  United  States. 


The  arms  of  the  U.  S.  are  arms  of  dominion.  They  are 
borne  in  rather  an  nnnsual  way.  The  following  is  the 
blazon :  Argent,  six  palets  gnles,  a  chief  aanre,  borne  on 
the  breast  of  the  American  eagle  displayed  proper,  in  hia 
dexter  talon  an  olive  branch,  in  bis  sinister  thirteen  arrows, 
also  proper;  above  bis  head  a  sky  asnre  charged  with  as 
many  mullets  S,  4,  S,  1,  argent,  and  environed  with  clouds 
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proper,  and  beyond  rays  or; 
in  his  beak  a  scroll  with  the 
words  "E  Pluribus  Unnm." 
Thia  blazon  ia  from  a  paint- 
ing in  St.  Paul's  chapel,  New 
York.  As  an  illaattation  of 
a  gentleman'a  atohievement 
borne  in  the  modem  manner, 
without  helmet  or  mantling, 
the  arma  of  Sigiamund  Hng- 
get  are  given  from  a  mural 
tablet  in  the  same  chapel. 
They  are.  Argent,  a  chevron 
gnlea,  on  a  chief  aznrc,  two 
ieurs-de-lia  of .  (ho  first. 
Crcat,  two  wings  expanded, 

Sor  fesa  gulea  and  argent. 
[otto,  "  Dene  agendo  vel  oa- 
rendo."  This  is  an  evident 
mistake  for  "Bene,"  but  it 
is  literally  copied  from  the 
moral  tablet.  These  are  not  the  arms  borne  by  the  English 
family  of  HoEcet.     They  may  Dossibly  be  Dntoh.    The 


arms  in  the  episcopal  seal  of  the  late  Bishop  Hopkins  show 
Bishop  Hopkins  of  Vermont.  ti>«  manner  in  which 
bishops  shonid  give 
their  arms.  They  are 
Vermont  impaling 
Hopkins,  ensigned 
with  a  mitre.  The  arms 
of  the  diocese  were  de- 
vised by  the  bishop 
himaelf,  and  are  an  ex- 
cellent piece  of  modem 
heraldry.  The  blsion 
ia,  Axttre,  a  long  cross 
argent,  surmounted  in 
base  of  a  crosier  in 
bend,  over  all  a  key  in 
bend  ainiater,  both  of 
the  second,  impaling 
sable  on  a  chevron  be- 
tween three  pistols  or, 
as  many  rosea  gules,  barbed  and  aeeded  proper. 

Funeral  atohievements  or  hatchments,  though  familiar 
in  England,  are  little  known  in  America.  They  are  usually 
hung  on  the  fronts  of  houses  or  placed  in  churches.  They 
follow  the  usual  rules  of  marshalling,  but  are  coihmonly 
drawn  very  large,  and  the  arms,  creat,  and  motto  are  placed 
on  a  ground  in  the  form  of  a  losonge.  If  the  hatchment 
be  in  memory  of  an  unmarried  peraon,  the  ground  ia  all 
black,  and  the  arms  of  a  maid  or  widow  are  drawn  in  a 
lozenge  and  ensigned  with  a  cherub  instead  of  a  crest.  If 
the  husband  bo  dead  and  the  wife  living,  his  arms  are  placed 
on  a  block  ground  and  hers  on  a  white.  If  the  wife  die 
first,  her  arms  are  on  the  black  ground,  and  her  husband's 
on  the  white;  but  if  both  be  dead,  the  ground  is  all  black. 
The  arma  of  a  deoeaaed  bishop  are  impaled  in  the  usual 
way  with  those  of  hia  see,  and  the  latter  are  on  a  white 
ground.  When  the  deceased  is  the  last  of  hia  line,  it  is 
aaid  that  a  death'a  head  may  be  placed  over  hia  arma  in- 
stead of  or  beside  the  crest.  Marshalling  is,  in  America, 
one  of  the  moat  important  parts  of  heraldry,  since  its  pur- 
pose is  to  record  deacenta  and  to  give  a  clue  by  which  pedi- 
grees oan  be  constructed. 

The  bibliography  of  heraldry  ia  extenaive,  and  it  may  be 
aa  well  to  mention  one  or  two  of  the  better  books.  Leigh's 
Aecidenet  of  Armourj/,  Ferne'a  BlaMon  of  Omtry,  and 
Peacham'a  Complete  OentlemaHf  are  entertaining  and  his- 
torically useful,  but  their  authors  belong  to  the  myatical 
Bohool,  which  tries  to  discover  recondite  meaninga  in  the 
simplest  matters,  and  their  works  must  be  read  by  the 
neophyte  with  caution.  Onillim  is  high  anthcrity;  his 
Ditplav  of  Heraldry  marks  the  beginning  of  the  transition 
from  the  mode  of  treatment  which  allies  heraldry  with 
every  anbject  under  heaven  and  the  stricter  scientific 
method  of  the  modem  writers,  though  it  nevertheless  con- 
tains a  great  deal  that  is  curious  but  irrelevant  Clark's 
Grammar  of  Heraldry,  published  in  1776,  which  has  passed 
through  fourteen  editions,  is  the  precursor  of  the  modem 
method.  Porny's  Heraldry  (by  Pyron,  French  master  at 
Eton  College  and  an  accomplished  acholar),  published  first 
In  the  Eneycloptedia  Britanrtiea,  and  afterwords  in  a  vol- 
ume by  itaolf,  ia  a  very  good  but  not  very  complete  treatise. 
Of  recent  worka,  Bontwell'a  and  Whitmore'a  Heraldry  are 
well  adapted  to  the  beginner ;  the  latter,  publiabed  in  Boa- 
ton,  Maas.,  contains  much  Information  not  to  be  found  in 
the  English  hooka.  The  champions  of  the  modem  school 
are  Lower  and  Planch£.  Th«  Curioeilitt  of  Heraldry  and 
TMe  PurtMivant  of  Armt  an  endeavors  to  discuss  the  sub- 
ject upon  an  hiatorical  and  scientific  basis.  The  Olo—ary 
of  Heraldry,  published  by  J.  U.  Parker  in  1847,  is  perhaps 
the  most  complete  of  modern  treatises,  but  it  presupposes 
a  great  deal  of  elementary  knowledge,  as  do  the  works  of 
Fairbaira  and  the  Burkes.  The  former  haa  made  a  collec- 
tion of  crests  in  two  large  volumes.  The  Petragee  and  the 
Oenerttl  Armory,  and  the  numerous  productions  of  John 
and  Sir  Bernard  Burke,  are  well  known.  Other  peerages, 
Collina'i,  Douglas's,  Lodge's,  have  a  high  reputation.  Ber- 
ry's Bntyelojmdia  ia  one  of  the  most  volbminous  of  modem 
books.  He,  however,  has  a  leaning  to  the  imaginative 
school,  and  should  be  read  with  caution.      B.  B.  Bens. 

Heralds*  College,  or  College  of  Arms,  a  ooi^ 
poration  comprising  all  the  English  heralds  except  Bath 
king  of  arms,  St.  Michael  and  St.  Oeorge  king  of  arma, 
and  the  two  beralda  of  Walea  and  the  order  of  the  Bath, 
the  latter  titles  being  indeed  often  bestowed  npon  mem- 
bera  of  the  college.  Heralda'  College  waa  inatitnted  in 
1464  by  Edward  IV.,  chartered  In  148S  by  Richard  IIL, 
confirmed  by  Edward  VI.  in  1649,  and  rechartered  by 
Philip  and  Mary  in  \bbi.  Its  office  is  at  Benet's  Hill, 
Doctors'  Commons,  London.  Ita  preaident  Is  the  duke  of 
Norfolk,  hereditary  earl-mardial  of  England.  The  three 
Engliab  king*  of  anna,  Oarter.  Clarenoieux,  and  Norroy, 
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the  benlda,  Riobmond,  York,  Windsor,  Cheater,  Someraet, 
and  Lanoaater,  and  the  pursuiranta,  PortouIIia,  Bluemantle, 
Ronge  Croix,  and  Rouge  Dragon,  are  memlwra  of  the  chap- 
ter. The  Lyon  Office  in  Scotland  and  the  Office  of  Amu 
in  Ireland  perform  aimilar  functions.     (See  Hzrald.) 

Her'ald's  Prai'rie,  tp.  of  Whii*  oo.,  lu.    Fop.  1 160. 

Her'apath  (William),  F.  C.  S.,b.  at  Bristol,  England, 
May  26,  1796;  was  a  suoeesaful  brewer;  became  in  1828 
professor  of  chemistry  in  the  Bristol  Medical  School;  as- 
aiated  in  fonnding  the  London  Chemical  Society  1811.  D. 
at  Bristol  Feb.  6,  1S68 ;  waa  a  diatinguished  tozioologist. 

Herapath  (William  Bird),  H.  D.,  b.  1820;  graduated 
H.  B.  at  London  University  1844;  M.  D.  1851;  D.  at 
Bristol  Oct.  12,  1868.  He  discovered  the  sulphate  of  iodo- 
quinine,  and  announced  its  remarkable  optical  qualities, 
and  subaequently  prepared  aeverat  other  analogous  com- 
pounds new  to  science. 

He'iat,  an  important  city  in  Western  Afghanistan,  on 
the  Huri,  in  laU  34°  50'  N.  and  Ion.  62°  30'  E.  It  is  forti- 
lled,  and  situated  in  a  fertile  and  highly  cultivated  coun- 
try. It  baa  large  baxaars,  and  beaidea  its  own  manufac- 
tures of  carpets,  woollens,  and  leather,  it  has  a  consider- 
able trade  with  China,  India,  and  Persia.  On  aooount  of 
its  position  it  may  become  the  point  of  contention  between 
England  and  Russia  in  their  Asiatic  rivalries.  Its  popu- 
lation is  estimated  at  between  30,000  and  80,000. 

H^raalt)  department  of  Southern  France,  on  the  Med- 
iterranean. The  northern  part  is  traversed  by.  branches 
of  the  Cevennea,  which  oneloae  floe  Talleyi.  TIm  ooaat  is 
low  and  marshy.  The  mountains  are  rioh  in  minerals — 
coal,  iron,  lead,  copper,  and  marble ;  the  valleys  prodnee 
wheat,  wine,  and  fruits.  In  the  marshes  is  manufaotnrad 
much  salt,  and  the  lakes  and  the  sea  furnish  large  quanti- 
ties of  fish.     Cap.  Hontpellier.     Pop.  429,878. 

Herba'rinm,  or  Hor'tas  Sic'cns  [Lat.  "dry  gar- 
den"], a  botanist's  collection  of  dried  plants.  If  possible, 
planta  with  flowers,  buds,  and  leaves  abonld  be  choaen,  and 
many  small  planta  may  be  gathered,  roots  and  all.  If  too 
largo,  collect  branches  with  a  few  radical  leaves.  Thick 
roots  may  be  sliced  before  drying.  For  drying,  take  plenty 
of  soft,  unaiied  bibulous  paper,  folded  into  a  convenient  sise; 
common  soft  wrapping-paper  will  do.  Stitch  a  dozen  sheeta 
or  BO  into  a  book  called  a  drier.  Fold  each  specimen  in  a 
single  sheet,  place  the  sheet  between  driera,  and  put  the 
whole  into  the  presa  under  as  much  weight  as  the  apecimen 
will  bear  without  emahing.  Change  the  driers  every  day 
or  oflener  for  about  a  week.  Plants  which  turn  black  in 
drying  are  sometimes  rapidly  dried  by  artificial  heat  under 
pressure,  the  process  lasting  but  a  few  hours.  Finally,  th« 
apeoimens  may  be  carefully  folded  in  iheeta  of  thiokish 
white  paper,  or  fastened  by  slips  of  paper  or  by  hot  glue 
to  half  sheets  of  paper,  about  seventeen  inches  long  and  a 
foot  wide.  On  each  sheet  should  be  written  the  name  of 
tile  genus  and  speoies,  the  place  and  date  of  collection,  and 
such  other  information  as  may  seem  important.  The  plants 
of  one  genus  are  folded  in  ^enti*  eovert  of  stout  paper; 
these  arc  arranged  in  the  appropriate  natural  orders,  and 
are  best  preserved  by  placing  them  flatwise  in  oompart- 
menta  or  on  suitable  shelves.  Care  must  be  taken  to  pre- 
vent the  ravages  of  destructive  insects.  An  alcoholic  so- 
lution of  mercuric  chloride  (one  ounce  to  the  quart),  ap- 
plied to  the  specimens  t>efor»  they  are  mounted,  is  useful 
to  this  end. 

Her'bart  (Johaxx  Fribdiuch),  b.  at  Oldenburg  May  4, 
1776,  his  father  being  a  public  officer  at  that  place.  Uer- 
bart  attended  the  gymnasium  there,  studying  Wolff  and 
Kant.  In  1794  he  entered  the  University  of  Jena,  when 
Fichte  waa  there  unfolding  his  aoienoe  of  knowledge.  From 
Fiohte  he  reooived  a  great  impulse.  Ho  criticised  the  sys- 
tem of  Schelling  and  struck  out  an  original  path.  In  1797 
be  became  a  tutor  at  Berne,  where  he  made  the  aequalntanee 
of  Pestaloxii  and  composed  a  treatise  on  education.  In 
1802  he  t>eoame  Voeent  of  philosophy  and  pedagogics  in 
Oiittingen,  and  in  1805  professor  eztraordinanns.  In  1809, 
Wilhelm  von  Hudboldt called  him  to  KSnigsberg  aspro- 
fcssor  ordinarins  to  succeed  Krug,  the  suocossor  of  E^nt. 
He  founded  a  pedagogical  seminary  also.  In  1833  he  re- 
turned to  GSttingen,  where  be  remained  till  his  death  in 
1841.  His  chief  works  are:  Lthrbuch  mr  EitUtitmtg  in  die 
PMlotopkie  (1813),  LeKrbuck  sw  PmeMogit  (1816),  Pf- 
chologie  alt  Wiiteiuclui/t,  Ncu  gtgrUitdet  avf  Brfaluruttg,  Met- 
aphyiik  und  Matkematik  (1824-25),  AUgmn«t  Mttaphgtik 
Htbtt  den  Aufdngen  derjihiioeophiKhen  2fttturUkre  ( 1 81^29), 
ICurzt  Eturgcloptedie  der  Philotopiie,  aiu  practitchen  Ot- 
tichlipiuictea  entteor/eii  (1831).  The  complete  works  of 
Herbart  have  been  edited  in  12  vols,  by  O.  Uartansteia 
(Leipsio,  1850-52). 

The  design  of  this  article  confines  ns  to  a  brief  sketch 
of  the  plan  of  Herbart's  investlgatioas,  and  forbids  the  in- 


trodnotion  of  much  of  bis  novel  terminology,  a«  it  would 
be  misunderstood  without  lengthy  explanations.  While 
engaged  in  the  study  of  philosophy  nnder  Fichte,  Hertiart 
became  convinced  that,  for  a  satisfoctory  settlement  of  the 
questions  involved  in  self-consciousness,  it  was  not  only 
possible,  but  indispensable,  to  enter  into  the  consideration 
of  infinitesimal  quantities  by  means  of  the  Calenlna,  and 
all  the  ideas  advanced  by  him  are  meant  to  subserve  that 
end.  He  oontends  that  the  ultimate  real  elements  of  whieh 
the  world  is  composed  are  infinitesimal  parts  of  that  which 
appears,  absolutely  simple,  without  parts  as  to  space  or 
time,  mathematical  points,  distinguished  only  by  difference 
of  quality.  In  accordance  with  this  view,  he  holds  that 
original  change  and  development,  that  infinite  continuity 
of  space  and  time,  that  substances  possessing  a  multiplicity 
of  qualities'  and  forces,  that  causality  transferring  aome- 
thiog  from  one  essence  to  another,  and  that  a  self  endowed 
with  arbitrary  and  conflioting  faculties,  are,  one  and  all, 
crude  and  contradictory  auggestiona  of  phenomena.  The 
principal  aim  of  hia  IntroductioH  to  PhiUttophj/  ia  to  inter- 
rupt, by  vigoroua  dialectic,  the  general  dream  as  to  the 
truth  of  such  suppositions.  Next,  ho  proposes  to  reform 
them  so  as  to  satisfy  both  experience  and  the  principle  of 
identity  emlwdied  in  his  "  real  elements,"  in  his  Uetapkg- 
•ict.  Impenetrability  of  simple  substances  must  bo  limited 
to  the  extent  of  their  similarity ;  if  it  was  absolute^  eom- 
mnnioation,  relation,  and  causation  lietwecn  them,  or  th* 
thonghts  thereof,  would  be  completely  incomprehensible. 
Contiguous  substances  of  different  qualities  attract  each 
other  with  infinite  force,  occupying  the  same  point  of  space, 
and  exert  repulsion  in  the  measure  of  their  identity.  This 
elementary  aotion  does  not,  however,  alter  the  primary 
qualities  of  the  substances;  and  he  therefore  calls  it  self- 
preservation.  The  number  of  substanoes  holding  the  same 
point  of  space  is  comprehended  by  the  terms  of  "  internal 
state  "  or  "  internal  oonstitntion ;"  the  attraotinni  and  re- 
pulsions resulting  from  the  "  internal  state,"  and  producing 
a  more  or  less  constant  relation  to  the  surrounding  elements, 
is  termed  the  ''external  state  or  constitution."  Conse- 
quently, the  external  constitution  is  defined  by  the  internal 
state.  The  only  substance  and  elementary  actions  of  wbioh 
we  are  directly  conscious  are  the  soul  and  its  simple  sensa- 
tions, like  those  of  sounds  and  colors ;  but  the  simple  acts 
of  all  substances  are  acts  of  self-preservation,  sensations ; 
therefore  are  eelf-preserrations  of  the  soul.  When  an  cle- 
ment, partly  similar  and  partly  disumilar,  enters  the  space 
of  another  element,  a  perturbation  is  created  to  which  a 
definite  self-preservation  corresponds.  While  the  soul,  by 
perceptions,  responds  to  countless  perturbations,  it  expels 
from  consciousness  that  which  is  contradictory,  blending 
what  remains  in  definite  succession  and  order.  The  rich 
experience  of  the  outer  world  is  thus  produced  by  the  soul 
without  innate  categories  of  time  and  space,  without  being 
contaminated  by  an  inflnx  foreign  to  it,  and  without  a  fa- 
talistio  law  of  evolution.  Moreover,  the  soul  preserves 
itself  with  reference  to  these  its  own  products,  forming 
series  of  perceptions,  weaving  the  scries  into  textures,  and 
grouping  the  textures.  This  is  the  origin  of  liigher  gen- 
eralizations and  of  complicated  intuitions,  which  are  gen- 
erally attributed  to  special  faculties  of  an  inner  sense.  The 
very  idea  of  self  is  tnus  created  by  the  soul ;  it  is  a  work 
of  the  soul,  not  the  soul  itself;  this  latter  operates  not  only 
consciously,  but  in  sleep  also.  The  construction  of  matter, 
of  the  imponderables,  and  of  life  by  modifications  of  the 
preceding  principles,  constitute  Herbart's  Xatural  Pkiloeo- 
pkj/.  The  proportion  of  attraction  and  repulsion,  in  a  sum 
of  simple  substanoes  filling  space  with  incomplete  inter- 
penetration,  determines  for  matter  its  density,  elasticity, 
and  crystallization.  A  great  number  of  elements  of  on* 
kind  being  required  to  produce  a  complete  self-preser\-ation 
in  a  single  element  or  different  kind,  this  furnishes  the 
basis  for  discussing  the  facts  connected  with  the  imponder- 
ables. Life  is  defined  as  a  system  of  self-preservations  in 
one  and  the  same  substance,  higher  or  lower,  in  proportion 
as  the  internal  culture  of  the  elemonta  is  more  or  leas  rich. 
The  purpose  of  his  Rational  Pwifeholog^  is  to  do  away  with 
the  foundation  of  empirical  psychology,  the  faculties  of  the 
soul,  which  evidently  act  without  precision,  concert,  or  as- 
signable laws,  and  to  explain,  by  a  mathematical  analysis, 
the  apparently  Irregular  and  anomalous  facta  of  conscious- 
ness, which  seem  to  violate  the  autonomy  of  the  sovl.  H* 
lays  down  the  principle  that  if  the  influence  of  moral  lawi 
resulting  from  the  direct  effort  of  the  soul  is  set  aaide,  the 
ideas  become  forcea  themselves,  resisting  the  impediments 
by  which  they  are  partially  obliterated  in  the  direct  ratio 
of  their  intensity.  Distributing  the  total  amount  of  im- 
pediment or  arreat  among  several  ideas,  he  finda  that  under 
certain  conditions  two  of  tliem  are  sufficient  to  force  and 
hold  below  the  horizon  of  consciousDoss  a  third,  which 
henceforth  and  until  revived  is  excluded  from  any  influence 
upon  whatever  may  be  present  to  the  mind.     This  view  be- 
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oomeg  the  fruitfal  aonroe  of  ezpUnatton  for  erary  kind  of 
inner  experienee  which  ia  inconsistent  with  the  expected 
oparation  of  moral  and  logical  laws,  ranging  from  the 
slightest  inattention  through  all  the  degrees  of  power  ex> 
ertod  bj  error  and  passioni  till  it  reaches  that  state  of  in- 
sanitj  in  which  the  former  idea  of  self  is  lost,  and  a  foreign 
personality  substituted.  Snoh  complete  enthralment  of 
Ideas,  and  of  what  depends  on  them,  ia  only  in  rare  eases 
achieved  all  at  once;  more  frequently  it  ia  effected  grad- 
ually, under  an  infinito  variety  of  modifying  eiroumstanoea ; 
while  at  the  aame  time  ideas  partially  free,  and  either  iso- 
lated or  associated,  continue  the  effort  to  regain  the  maxi- 
mum of  consciousness,  and  those  crowded  out  of  it  rebound 
into  the  mind  as  soon  as  the  obstacle  ia  removed. 

We  have  thus  far  given  an  outline  of  his  theoretical  phil- 
osophy. The  principles  determining  what  ought  to  he  are 
kept  separate  to  ensure  freedom  of  investigation,  and  are 
contained  in  his  Practical  Plulotopht/.  The  iatter  is  not 
founded  upon  commands,  either  of  society  or  oonaoienoa, 
nor  ia  it  based  upon  desires  in  connection  with  objects,  but 
upon  involuntary  and  axiomatic  intuitions,  suooeeding  in- 
ward and  outward  actions,  approving  of  the  harmonious, 
disapproving  of  the  inharmonious  relation  of  volitions. 
These  momentary  deeisiona  are  called  "eesthetical  judg- 
ments." Ve  approve  of  the  harmony  of  such  intuitions 
with  the  will,  disapprove  of  their  discord — idea  of  inward 
liberty.  The  proauot  of  the  will,  uniting  mose  comple- 
mentary predicates,  is  preferred  in  compariaon  with  the 
product  containing  less  of  them — idea  of  perfeotion.  One 
will  helping  another  will,  in  accordance  with  said  ideas, 
without  thought  of  compensation,  ia  approved  as  divine- 
Idea  of  benevolence.  Kot  to  intormoddlo  with  volitions 
not  conflicting  among  themselvea  ia  approved  as  the  idea 
of  right  To  resist  wrong  and  to  return  good  for  good  is 
the  idea  of  compensation  (Billijhcit).  We  give  scope  to 
these  ideas  by  cultivating  them  separately,  without  refer- 
ence to  definite  purposes.  Their  joint  application  to  the 
concerns  of  individual  and  social  life  oonstitutca  virtue. 
The  person  who,  in  a  conflict  tietween  the  ideaa  and  their 
reverse,  ia  constrained  to  obey  the  ideas,  has  acquired  moral 
character.  God  cannot  be  known  by  means  of  "  real  ele- 
ments;" faith  in  his  existence  rests  exclusively  upon  his 
moral  attributes  corresponding  to  the  ideaa  enumerated, 
and  is  supported  by  the  evidences  of  design  in  nature,  for 
which  the  practical  ideaa  are  the  organ  of  sight.  The  aeul 
is  of  course  indestruotible,  but  the  ministering  organism  is 
a  benefloent  arrangement  of  Providence.  The  degree  of 
faithfttlnesa  with  which  these  ideaa  are  cultivated  defines 
our  actual  freedom ;  the  soul  ia  neither  abaolutaly  free,  nor 
ia  it  ruled  by  laws  foreign  to  itself,  aave  in  the  meaaure  that 
the  ideas  are  neglected.  An  application  of  both  his  theo- 
retical and  practical  philosophy  was  made  by  Herbart  in 
bis  Pcdagogict,  with  the  design  to  educate  by  means  of  in- 
struetion.  His  Eneydopitdie  investigates  the  relation  and 
interaction  between  the  arts  and  aoiencea  of  oivilised  life. 

The  circle  of  scholars  who  have  adopted  Herbart'a  aya- 
tem  ia  quite  numerous,  and  their  influence  ia  increasing. 
Mor.  Wilh.  Drobisoh,  Qust.  Hartenstein,  H.  Q.  Brioska, 
Fried.  Exner,  ti.  F.  Tante,  C.  A.  Thilo,  Theod.  Wittstein, 
Ludw.  Strttmpell,  Rob.  Zimmermann,  and  others  are  au- 
thora  of  diatinguiahed  works  on  Uerbart's  philosophy. 

Hugo  Haanbl. 

Herbelot,  d'  (BASTHiLBXT),  b.  at  Paris  Dec.  4, 1(25 ; 
studied  at  the  ITniversity  of  Paris,  and  became  a  profound 
scholar  in  the  Oriental  tongues ;  sojourned  much  in  Italy ; 
was  patronized  by  Fouqnot  and  Colbert ;  was  royal  secre- 
tary and  Oriental  interpreter,  and  in  lfi02  became  Syrlac 
professor  in  the  College  of  France.  D.  at  Paris  Dec.  8, 
1695.  His  magnum  opua  was  Bibliotkique  Orientale  (1697), 
a  storehouse  of  facts  regarding  Sostorn  literature  which  is 
even  now  highly  valued. 

Her'bert  (Edwabd),  Baron,  of  Cherbory,  b.  of  an 
ancient  family  at  Montgomery  Castle,  Bhrewsbnry,  in  1581 ; 
educated  at  University  College,  Oxford ;  served  with  re- 
nown in  the  Netherlands,  and  became  a  gentleman  of  the 
court  of  James  I.;  was  ambassador  to  France  1018-24; 
entered  the  Irish  peerage  in  1625,  and  the  English  in  1631. 
His  deistical  Tractattu  dt  Veritatt  appeared  in  1624,  and 
the  I)e  Jicligionc  Oentilium  was  added  in  1645.  His  writ- 
inga  are  somewhat  obscure,  but  he  maintained  the  exist- 
ence of  innate  ideas  and  of  a  personal  Deity,  and  taught 
that  the  mind  of  the  devout  seeker  for  truth  may  become 
illuminated  by  an  inward  light.  The  indistinctness  of  bii 
expressions  and  the  aomewl»t  mystical  subtlety  of  his  no- 
tions have  oauaed  him  to  be  little  read  or  understood.  D. 
at  London  Aug.  20,  1648. 

Herbert  (George),  a  brother  of  Lord  Herbert  of  Cher- 
bury,  b.  at  Montgomery  Castle  Apr.  3,  1593;  was  educated 
at  Trinity,  Cambridge,  where  ho  received  a  fellowship  in 
1615  and  proceeded  M.  A.  in  1616;  was  university  orator 


1619-27,  and  sought  in  vain  for  oivll  promotion,  which 
was  promised  by  the  king  and  courtiers ;  took  holy  orders 
in  1625 ;  became  a  prebendary  under  the  bishop  of  Lincoln 
1626,  and  in  1630  rector  of  Bemerton,  where  he  d.  of  a  quo- 
tidian ague  Feb.,  1633.  Herbert  waa  a  man  of  profound 
learning,  sincere  piety,  refined  taate,  and  extraordinary 
wiadom.  The  writinge  of  the  "  holy  Herbert "  in  prose  and 
verse  have  often  been  reprinted.  His  poetry,  wit^  its  rich 
imagery  and  quaint  expreasiona,  somewhat  marred  as  it  is 
by  forced  concetti,  after  the  fashion  of  his  times,  includes 
some  of  tbo  finest  sacred  lyrics  in  our  language.  The  ad- 
mirable sketch  of  Herbert  by  Isaak  Walton  has  been  often 
reprinted. 

Herbert  (Hekkt  William),  a  son  of  the  dean  of  Man- 
chester and  grandson  of  the  earl  of  Carnarvon,  waa  b.  in 
London  Apr.  7,  1S07;  was  educated  at  Eton  and  Cam- 
bridge, and  came  to  New  York  in  1831,  having  become 
hopelessly  involved  in  debt.  In  this  country  he  was  for  a 
time  a  highly  sucoeasful  teacher  of  Greek.  Ho  published 
aauooeaaful  aeries  of  historical  novels  and  some  translations 
from  the  French  and  other  languages,  including  a  poetic 
version  of  the  Prometkeut  and  Agamemnon  of  i&schylus 
(1849).  Ho  waa  also  author  of  the  "  Frank  Forester  "  series 
of  sporting  volumes,  partly  talcs  of  out-door  life,  but  also 
including  the  Field-Sporli  of  the  U.  S.  (1849),  The  Fiih  and 
Fitking  of  the  U.  S.  (1850),  The  Hone  and  Horiemantiip  of 
America  (1857),  The  Horee  and  hie  Management,  and  other 
works  of  this  character.  He  also  produced  some  well- 
written  historical  worka,  aueh  aa  the  Captaint  of  the  Old 
World,  ote.,  besidea  performing  much  editorial  and  other 
literary  labor.  He  waa  a  man  of  varied  and  remarkable 
aoeompliahmenta,  but  of  extravagant  and  aomewhnt  looae 
habita.     D.  at  New  York  by  suicide  May  17,  1858. 

Herbert  (John  Rooers),  R.  A.,  b.  at  Maldon,  Bssez, 
Eng.,  Jan.  28,  1810;  attained  distinetion  as  a  painter;  be- 
came a  Roman  Catholic;  an  asaooiato  R.  A.  1841;  full 
aoadedsician  1846;  waa  employed  npon  the  frescoes  of  the 
new  Houses  of  Parliament,  and  has  executed  many  religious 
and  scriptural  pieces,  especially  since  the  death  (in  1856) 
of  his  eldest  son,  Arthur  J.  Herbert,  a  young  artiat  of  much 
promise. 

Herbert  (Sidhet),  Barox,  b.  at  Richmond  in  1810,  a 
younger  son  of  the  eleventh  earl  of  Pembroke ;  studied  at 
Harrow  and  Oriel  College,  Oxford;  entered  Parliament  in 
1832;  secretary  to  the  admiralty  1841;  secretary  at  war 
1845-46,  1852-55,  and  1859;  privy  councillor  1852;  raised 
to  the  peerage  as  Lord  Herbert  of  Lea  1861 .  D.  at  Wilton 
Aug.  2.  1801.  He  waa  an  able  and  popular  Conservative 
leader,  a  liberal  patron  of  art,  and  a  man  of  great  political 
ability  and  industry.  His  eldest  son  became  in  1862  the 
thirteenth  earl  of  Pembroke. 

Uerbiv'ora  [Lat.  plu.  for  "plant-eat era,"  cf.  Anihalia], 
a  name  given  by  some  systematists  to  a  proposed  order  of 
mammals  corresponding  in  its  limits  to  that  known  to  most 
late  writers  as  Unoulata  (which  see).  The  name  Herbivora 
is  objectionable,  since  it  is  equally  applicable,  as  a  descrip- 
tive term,  to  a  very  large  number  of  mammaJs  which  can- 
not be  included  in  the  proposed  order. 

Hercala'nenm,  or,  less  properly,  Uercala'nniii,  a 
oity  of  Campania,  on  the  slope  of  Vesuvius,  between  Naples 
and  Pompeii,  to  which  Retina  served  as  a  port.  This  site 
waa  first  occupied  by  the  Osci,  afterwards  by  Greek  colo- 
nists, who -named  it  Herakleion,  and  both  in  architecture 
and  in  institutions  it  had  the  character  of  a  Greek  oity. 
Heroulaneum  was  conquered  by  the  Romans  after  the  so- 
called  War  of  the  Allies,  and  in  the  time  of  the  empire  was 
much  frequented  aa  a  pleasant  resort.  The  Fabii  and  the 
Baibi  had  residences  in  Heroulaneum ;  Agrippina  also  had 
a  villa  there.  The  earthquake  of  a.  d.  63  did  great  damage 
to  Pompeii,  but  comparatively  little  to  Heroulaneum,  which 
appears  to  have  been  more  solidly  oonstructed.  The  houses 
of  Pompeii  were  small,  while  Herculaneum  bad  its  palaces 
and  templea.  The  great  eruption  of  Veeuvius  which  buried 
Pompeii  (a.  d.  79)  also  overwhelmed  Ueivulaneum ;  not, 
however,  with  burning  lava,  as  many  have  supposed,  but 
with  volcanic  ashes,  afterwards  converted  into  mud  by 
water,  and  finally  hardened  into  stone.  Upon  the  soli  de- 
posited above  the  oity  bare  arisen  Portici  and  Resina. 
Herculaneum  was  buried  deeper  and  deeper  by  later  erup- 
tions of  Vesuvius,  until  it  had  almost  passed  out  of  memory. 
In  1684  some  ruins,  now  known  to  bo  those  of  tbo  theatre, 
were  found  in  digging  a  well.  In  1720,  in  the  excavations 
for  the  prince  of  Elbeura  villa  at  Portici,  aovoral  atatues 
(among  them  thoae  now  In  the  Dresden  Muaeum,  called  by 
Winckelmann  veatal  virgina,but  by  later  aroheeologiats  the 
daughters  of  Balbo)  were  found,  with  twenty-four  columns 
of  giallo  anlico,  etc.  Charles  III.,  having  become  king  of 
the  Two  Sicilies  in  1736,  assumed  possession  of  the  property, 
and  carried  on  the  excavations  energetically.  The  Academy 
of  Heroolaneum,  founded  in  1775,  neglected  the  architectural  ' 
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objceta  and  oonoerned  itself  with  ihe  atetuM  only.  Betweon 
'  I7&0  and  1760  a  villa  was  exoavated,  where,  beiidei  beautiful 
piotures,  candelabra,  vaaes,  houBebold  utensila,  and  works 
of  art  in  bronxe  (the  moit  beautiful  bronte  otgcota  in  the 
mnseam  at  Naples  oame  from  Ueroolaneam),  was  found  a 
library  of  2000  rolls  or  volumes.  The  wooden  shelves  and 
oases  were  decayed,  but  many  of  the  mannsoripts,  though 
damaged  by  water  and  externally  deeomposod,  have  been 
unrolled  by  means  of  an  invention  of  Padre  Antonio  Piaggi, 
and  made  legible.  About  600  have  been  already  opened, 
for  the  most  part  Oreek  treatises  on  philosophy  by  Epicurus 
and  other  less  known  writers.  The  Italian  government  is 
now  publishing  these  texts  at  Naples.  In  1828,  nnder  the 
reign  of  Francis  I.,  the  excavations  were  renewed  with 
some  seal,  and  the  houso  of  Argos  and  that  entitled  the 
Publioium  were  found.  Fiorelli,  director  of  the  excavations 
at  Pompeii,  is  now  turning  his  attention  to  Heroulaneum, 
but  means  are  wanting,  and  thus  far  no  new  discoveries 
of  importanoe  have  been  made.  The  student  ia  referred  to 
the  volumes  Delle  AnticMti  oTErcolano  dtl  Miueo  Bnrbomco 
(especially  vol.  viii.);  the  WanuaU  per  ErcolanOf  Pompeii, 
e  Stabia,  di  FiHATi  (Naples,  1844) ;  Roux  AiNi,  Herculanum 
el  Pompeii,  aocompagn6  d'an  texte  explicatif  par  M.  L. 
Barr£  (Paris);  Sgltatico,  Le  Arii  del  Ditegno  in  Italia 
(Milan,  1874,  in  course  of  publication) ;  QDATREuiRH  de 
Qui.Ncr, /^icd'onuatVc,  article  "  Heroulaneum  ;"  Beul£,  Le 
Drame  du  Veenve  (Paris,  1872).     Anqelo  ok  Qubbrxatis. 

Hercnlaneaniy  a  v.  of  Jefferson  co.,  Mo.,  on  the  Missis- 
sippi Kirer,  23  miles  below  St.  Louis.  It  has  shot-towon, 
and  exports  ahot  and  lead,  which  is  mined  in  the  vicinity. 

Her'calei,  or  Her'acles,  the  most  famous  hero  in  the 
Greek  mythology,  was  a  son  of  Zens  and  Alcmena.  He 
was  possessed  of  moat  extraordinary  physical  strength. 
While  a  babe  in  the  cradle  he  strangled  two  serpents  sent 
by  Hera  to  kill  him.  When  full  grown  he  upheld  the 
dome  of  the  heavens  while  Atlas  was  away  in  the  gardens 
of  the  Heaperides.  He  was  aensnal,  bnt  good-hearted, 
straightforward,  and  just.  He  happened  to  intoxioate 
himself  and  make  an  nnseemly  noise  in  the  house  of  Ad- 
metua,  bnt  when  he  heard  that  his  friend  mourned  the 
death  of  his  wife,  shame  at  once  made  him  sober,  and 
according  to  some  writers  he  descended  into  Hades  and 
carried  back  Aloestis.  He  killed  the  eagle  and  unchained 
Prometheus,  whom  Zeus  had  unjustly  bound  to  the  rooks. 
But  Ilora  hated  him,  and  struck  him  twice  with  inaanity. 
During  the  first  fit  he  alew  his  three  children,  and  in 
order  to  expiate  this  horrible .  crime  the  Delphic  oracle 
sent  him  to  serve  Eurystheua.  While  here  he  performed 
the  twelve  famous  labors:  (1)  slaying  the  Nemean  lion; 
(2)  killing  the  Lernssan  hydra ;  (3)  catching  the  Arcadian 
stag;  (4)  hunting  the  Erymanthian  boar;  (5)  eleans- 
ing  the  Augean  stable;  (6)  destroying  the  Stymphalian 
birds;  (7)  capturing  the  Cretan  bull;  (g)  carrying  away 
the  mares  of  Diomedes;    (9)  fetching  the  girdle  of  the 

?ueen  of  the  Amaxons;  (10)  chasing  the  oxen  of  Geryon; 
II)  stealing  the  apples  of  the  Heaperides ;  and  (12)  seising 
Cerberus  and  carrying  him  up  into  the  daylight.  During 
the  second  fit  he  killed  his  good  friend  Iphitus,  and  In 
obedience  to  the  Delphian  oraole  he  now  west  and  served 
Omphale,  the  queen  of  the  Lydians,  as  her  slave.  Hia 
death  was  tragical,  and  much  more  purely  aublime  than 
any  part  of  his  life.  Believing  that  it  was  a  philtre,  Dei- 
anira,  hia  wife,  tinged  hia  garment  with  a  poison  she  had 
received  from  Neaaus.  When  Herculea  put  on  the  garment 
the  poiaon  attacked  hia  body,  and,  tearing  the  flesh  from 
bis  bones,  he  fled  from  plaoe  to  pltoe  in  frightful  agony. 
At  last  he  could  bear  it  no  mora.  He  heaped  up  a  huge 
pile  of  wood,  and,  setting  fire  to  it,  he  placed  himself  on 
Its  top.  But  when  the  flames  began  to  lick  his  tortured 
body  a  cloud  eamc  down  from  the  sky  and  carried  him  up 
to  heaven.  There  ia  perhapa  no  name  in  the  whole  Greek 
mythology  around  which  myths  cluster  ao  thickly  aa  around 
that  of  Hercules ;  and  although  moat  of  these  tales  are 
gross  and  indeaent,  many  are  genuinely  humorous,  and  some 
exquisitely  beaatiful  and  aublime.  He  was  also  a  favorite 
Bubject  in  epica  and  dramoa,  and  with  sealptort. 

Her'caleg  Bee'tle  {Dynaetet  Hereulet),  a  giant  beetle 
of  the  family  ScarabieidsB,  a  native  of  Braxil.  It  ia  about 
six  inohea  long,  and  the  male  haa  a  huge  horn  upon  the 
head  and  a  smaller  one  upon  the  thorax. 

Herculea,  Pillars  of,  the  name  given  by  the  an- 
cients to  Calpo  (Gibraltar)  and  Abyla  (now  Ceuta),  two 
rocky  promontories,  one  on  each  side  of  the  Strait  of 
Gibraltar.  It  was  fabled  that  Hercules  found  them  one 
mountain,  but  tore  them  asunder,  thus  making  a  connection 
between  the  ocean  and  the  Mediterranean  Sea.  In  heraldry, 
they  figure  as  the  supporters  of  the  Spanish  national  arms. 
They  are  seen  with  the  motto  Nepltu  ultra  ("No  more  be- 
yond "),  indicating  that  the  pillars  are  at  the  end  of  the 
world,  as  anciently  believed.     These  are  the  well-known 


f>illars  on  Spanish  ooins;  and  the  sign  %,  standing  for 
'  dollars,"  probably  represents  these  pillars  with  the  fillet 
for  the  motto  across  them. 

Hercrn'ian  For'ent  (Herej/nia  Siiva),  a  name  em- 
ployed by  ancient  Greek  and  Latin  geographers  to  denote 
the  great  central  and  southern  forest-region  of  anoient 
Germany.  The  term  was  always  a  vague  one.  In  its 
widest  sense  it  seems  to  have  inclnded  the  Bohemian  For- 
est, the  Harts  (whose  name  seems  allied  to  the  ancient  one), 
the  Black  Forest,  and  others. 

Her'der,  von  ( Jobaxn  Qottpriid),  one  of  the  founders 
of  modern  German  literature,  and  one  of  the  most  pow- 
erful and  wholesome  influences  of  modem  German  eiviliia- 
tion,  b.  Aug.  26,  1744,  at  Mohmngen,  East  Prussia,  where 
his  father  kept  a  small  school  and  held  a  subordinate  posi- 
tion in  the  Polish  Church.  He  was  educated  in  his  horns 
till  his  fifteenth  year,  after  which  time  ho  apont  a  couple 
of  years  in  a  position  midway  between  a  secretary  and  an 
errand-boy  in  the  house  of  the  minister,  which  he  left  to 
go  to  Konigsberg  and  hear  Kant.  While  here  he  had  to 
maintain  himself,  yet  when  he  left  bis  knowledge  of  the- 
ology, philosophy,  languagea,  art,  and  literature  waa  very 
extenaive,  and  hia  intellect  waa  as  bright  and  vigorous  as 
eomprehenaive.  From  1764  to  1769  oe  lived  in  Riga  a< 
rector  of  a  kind  of  theological  seminary,  and  there  he  pub- 
lished his  Fmgmente  o*  Oerman  Literature,  which  attract- 
ed considerable  attention.  After  1769  he  travelled  mueli 
in  Germany,  and  held  different  poeitions  until  (1776)  be 
aettled  down  in  Weimar,  beeide  Goethe,  Wielan'd,  Schiller, 
and  Schlegel,  in  an  influential  and  responsiblo  position  as 
oourt-preacher,  ephoms  of  the  schools,  and  preaidcnt  of  the 
consistory.  D.  Deo.  18, 1803.  Although  a  theologian  both 
by  eduoation  and  profession,  the  worth  of  his  theological 
writings  ia  nevertheless  comparatively  small.  It  is  his  in- 
fluence on  German  poetry,  literature,  and  civilisation  in 
general  which  constitutes  his  merit.  The  co-operation  of 
Goethe  and  Winckelmann  gave  the  German  literature  a  new 
impulse,  which  may  be  characterised  as  a  modem  German 
recasting  of  the  ideas  of  the  antique  Greek  art.  From  the 
co-operation  of  Goethe  and  Herder  started  another  move- 
ment, whiohis  well  known  as  the  romantic  school.  Goethe 
gave  the  school  its  artistic  form ;  Herder  gave  it  its  poetical 
principle.  In  his  Leitert  on  Hehrete  Poetry,  an  analysis  of 
the  BSthetical  character  of  the  poetical  part  of  the  Old  Tes- 
tament ;  in  his  Cid,  a  translation  or  remodelling  of  the  old 
Spanish  ballads  oelebrating  this  hero ;  and  in  a  number  of 
minor  esaaya  publiahed  in  different  literary  magaxinea,  he 
showed  that  all  the  greatest  works  of  art  are  also  the  most 
exclusively  national.  By  establishing  the  principle  of 
nationality  as  the  vital  principle  of  all  great  poetry,  Her- 
der made  the  Oerman  poetry  German,  and  the  wild  aberra- 
tions of  some  members  of  the  romantic  school  are  no  faults 
of  his,  or  of  hia  prinoiplea.  He  was  a  sober-minded  and 
sound-hearted  man ;  the  eleganoe  and  dignity  of  his  style 
are  a  true  reflex  of  the  brightneas  and  soundness  of  hia  ideas. 
Hia  moat  interesting  and  moat  important  work  ia  hia  Idee» 
Mur  Philfieophie  der  Oeaehiehte  der  Meneckkeit  {*'  Ideas  of 
the  Philosophy  of  the  History  of  Mankind").  During  the 
eighteenth  century  the  old,  narrow  view  of  history  as  a 
string  of  events,  without  any  other  eausation  than  the  pas- 
sions and  follies  of  individuals,  had  faded  away.  But, 
very  characteristic  with  respect  to  the  pedagogical  turn  of 
all  ideas  of  that  century,  the  highest  idea  of  history  became 
that  of  an  educational  process.  (See  Lbssihq^  Veberdie  Er- 
liehvng  det  ilentekengeteklechlt.)  Herder  was  the  first 
to  set  forth  the  idea  of  hiatory  as  the  development  of  a 
national  genius,  as  the  growth  of  a  vital  power,  as  an  evo- 
lution— an  idea  which  reached  its  most  brilliant  perfection 
in  the  philosophy  of  Hegel.  Clemehs  Pxtbrsbii. 

Herd  Grass.    See  Tivotht. 

Herd's  Island,  one  of  the  sea-isUtnda  of  Holntosh 
«o.,  Ga.    Pop.  13. 

Heredlt'aments,  Incorpo'real,  in  law.  By  the 
term  "hereditaments"  is  meant  any  property  whieh  on 
the  death  of  an  individual  owner,  without  a  disposition  of 
it  by  will,  passes  to  an  heir.  By  the  English  oommon  law 
all  the  property  of  an  intestate  mnst  devolve  either  npon 
his  administrator  or  his  heirs;  personal  property  passing 
to  the  administrator,  and  r«al  to  the  heirs.  The  word 
"  hereditaments  "  thus  becomes  one  of  the  most  comprehen- 
sive terms  in  the  law  to  indicate  real  property  or  landed 
interests.  The  distinction  between  "  hereditaments "  on 
the  one  hand,  and  "  chattels  "  (as  indicating  personal  prop- 
erty) on  the  other,  ia  thns  of  great  practical  importanoe,  as 
the  two  classes  of  property  are  governed  by  distinot  sets  of 
rules.  (See  Real  Propbrtt.)  Hereditaments  are  of  two 
kinds — corporeal  and  inoorporeal.  The  former  term  is 
used  to  inoieate  the  land  itself.  (See  Lard.)  Inoorporeal 
hereditaments,  the  subject  of  this  article,  are  intangible, 
and  ara  rights  claimed  by  one  person  in  tho  land  of  an- 
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other.  Tha  right  in  legal  phrue  is  dominant;  that  ia,  it 
is  superior  to  the  olums  of  the  owner  of  the  land  over 
which  it  is  ezeroiaed.  The  land  to  whioh  the  right  is  at- 
tached ia  said  to  be  tereitnt.  In  other  words,  the  right  of 
the  owner  of  it  ia  subordinate  to  that  of  the  owner  of  the 
incorporeal  interest.  The  Roman  lawyers,  regarding  the 
Sttbjeot  principally  from  this  point  of  view,  nsed  the  term 
"servitutes"  to  indicate  this  class  of  rights.  (Bee  Sebti- 
TUDES.)  An  illustration  Is  readily  found  in  the  case  of  a 
highway.  A  private  owner  may  own  the  land  over  whioh  a 
highway  passes,  but  his  right  to  make  use  of  it  is  plainly 
subservient  to  the  power  of  the  public  to  use  it  for  tho  pur- 
poses of  travel,  etc. 

There  are  a  namber  of  rights  In  England  that  are  deemed 
to  be  incorporeal  estates  whioh  have  no  ezistenoe  in  this 
country,  such  as  adcowmt,  or  a  right  of  presentation  to  a 
ehnroh ;  tithu,  a  right  of  an  ecolesiastical  nature  to  take  a 
portion  of  tho  profits  of  land  "for  the  use  of  the  ohnrch  (see 
TiTRBs) ;  end  certain  public  office;  of  which  an  example 
is  the  office  of  a  sheriff'.  Diijuitiei  or  titles  of  nobility, 
and  oniiut(i«,  belong  to  tUo  same  class.  In  the  U.  S.  in- 
corporeal hereditaments  are  divisible  into  three  principal 
elassos — proJU*  d  prendre,  eateniento,  and  rente.  Profit 
i  prendre  is  a  phrase  derived  from  tho  Norman-French 
language,  indicating  a  profit  which  consists  in  taking 
something  from  the  land  of  another,  such  as  a  right  to  take 
fish,  petroleum,  or  minerals.  Rights  of  this  kind  in  tho 
English  law  aro  sometimes  known  as  "rights  of  common." 
Those  have  been  divided  into  four  principal  classes — pos- 
ture, piscary,  turbary,  and  estovers.  The  first  signifies  a 
right  of  one  or  more  persons  to  pasture  oattio  npon  tho  land 
of  another ;  the  second,  to  take  fish  from  another's  land ;  the 
third,  to  take  turf,  coal,  or  minerals;  and  the  fourth,  to  take 
necessary  wood  or  timber  for  tho  purpose  of  repairs  of  build- 
ings. These  rights,  so  far  as  thoy  refer  to  pasturage  or  fish- 
ing or  repairs  of  buildings,  are  not  frequently  under  consid- 
eration before  the  courts  of  this  country.  The  right  to  take 
minerals  is  of  great  importance  in  certain  districts.  It  is  not 
uncommon  in  these  localities  to  find  grants  by  the  owners 
of  land  conferring  upon  grantees  the  right  to  take  specified 
minerals,  or  to  sink  wells  to  obtain  salt  or  other  substances. 
In  this  class  of  cases  the  right  is  dominant  in  the  sense 
already  explained;  and  if  a  grant  of  this  kind  be  unre- 
stricted, the  owner  of  the  land  must  submit  to  the  disturb- 
ance of  the  soil  in  order  to  reach  the  minerals,  and  may, 
perhaps,  be  debarred  from  all  profitable  use  of  tho  land. 
A  distinction  must  be  carefully  taken  between  tho  right  to 
mine  and  a  grant  of  the  minerals.  In  the  latter  case  there 
would  be  two  ownerships — one  of  the  snrfaoe  land,  and 
the  other  of  the  minerals  beneath  it ;  and  it  would  not  ne- 
cessarily follow  that  tho  owner  of  the  minerals  oould  dis- 
turb the  surface.  The  subject  may  bo  pursued  in  works 
npon  mining ;  e.  g.  Bainbridge  or  Collier. 

An  easement  differs  from  a  profit  <t  prendre  in  the  faet 
that  nothing  is  taken  by  the  owner  of  the  incorporeal  right 
from  the  land  over  which  it  is  exercised.  Tnis  class  of 
rights  has  already  been  considered.  (See  Easexent.)  A 
special  instance  of  the  application  of  this  branch  of  the  law 
may  be  found  in  the  interest  which  the  public  may  acquire 
in  the  land  of  an  individual  by  an  oot  termed  "  dedication," 
The  meaning  of  this  word  is  the  act  of  giving  up  one's  land 
to  public  use,  as  for  the  purposes  of  a  highway  orpark.  The 
public,  ai  >itci,  cannot  be  a  grantee,  as  it  is  a  Suctnating 
body  of  persons.  An  easement  is,  however,  acquired  over 
the  land  of  the  dedicator  by  the  dootrine  of  estoppel.  (See 
Estoppel.)  The  theory  of  the  ease  is  that  there  is  a  rep- 
resentation by  the  owner  to  the  public  that  they  may  make 
use  of  his  land  for  a  special  purpose,  and  an  act  done  by 
them  on  the  faith  of  the  representation.  A  dedication  may 
be  implied  in  oases  where  tne  public  encroach  on  the  rights 
of  the  owner,  and  he  makes  no  resistance  for  a  considerable 
period  of  time ;  e.  g,  for  twenty  years.  Under  these  doc- 
trines the  public  must  take  the  subject- matter  dedicated 
according  to  the  intent  of  the  owner  as  expressed  by  his 
acts.  Thus,  if  he  should  dedicate  land  for  a  highway  in 
whioh  there  is  an  open  pit  he  would  be  under  no  obligation 
to  fill  it  up  or  make  the  place  convenient  for  travel. 
The  ownor  after  dedication  may  still  use  the  land  in 
any  way  not  inconsistent  with  his  action  towards  the 
public,  and  must  be  regarded  in  all  respects  as  owner,  ex- 
cept so  far  as  the  public  have  claims  upon  him  by  virtue 
of  the  dedication.  (The  subject  of  easements  may  be  fur- 
ther studied  in  Washburk  On  Eatemente,  and  in  Oale  on 
the  same.) 

The  third  class  of  incorporeal  hereditaments  is  that  of 
rents.  By  a  rent  is  meant  the  right  whioh  one  person  pos- 
sesses to  call  npon  another  to  pay  him  periodically  a  sum 
of  money  or  a  thing  as  a  return  for  the  use  of  land.  It 
difiers  from  a  profit  d  prendre  in  the  fact  that  while  this  is 
a  part  of  the  land  itself,  a  rent  is  no  part  of  tho  land,  but  is 
some  new  and  independent  thing.  (The  details  of  this  sab- 


Jeot  will  b«  stated  under  Rett.  See  also  Qilbert  On 
Rente,  and  LmiLBT.) 

There  is  an  important  class  of  ineorporeal  rights  termed 
franchises  (see  Franchise),  whioh  oannot  be  strictly  ranged 
under  either  of  the  three  principal  classes  of  hereditaments 
already  considered.  A  franchise  is  an  ezelosive  privilege 
vested  by  law  in  individuals  or  corporate  bodies.  It  is 
sometimes  a  profit  d  prendre,  as  an  exclusive  right  to  fish 
in  public  waters  or  to  hunt  on  public  grounds.  Again,  it 
may  impose  on  the  land  of  another  an  easement.  Thus,  an 
exclusive  right  to  maintain  a  bridge  or  ferry  within  certain 
limits  over  a  stream  would  impose  a  negative  easement 
upon  owners  of  lands  within  tho  prescribed  limits  not  to 
use  or  permit  their  lands  to  bo  nsed  so  as  to  establish  an 
interfering  ferry  or  bridge.  Accordingly,  it  is  more  con- 
venient to  consider  franchises  separately  from  other  incor- 
poreal rights,  from  the  point  of  view  that  they  are  grants 
of  the  sovereign  power  conferring  privileges  and  imposing 
obligations,  and  are  in  the  nature  of  a  contract  between 
the  state  and  the  grantees,  and  liable  to  be  resumed  by  tho 
state,  through  judicial  action,  when  improperly  exercised 
or  abused. 

When  an  incorporeal  right  Is  enjoyed  in  connection  with 
the  ownership  of  an  estate,  it  in  general  follows  tho  own- 
ership as  that  passes  from  one  to  another.  A  sale  transfers 
it  to  a  purohaser.  An  example  is  a  right  of  way  over  tho 
land  of  another  as  incidental  to  the  ownership  of  adjoin- 
ing land.  On  tho  other  hand,  the  right  may  be  a  mere 
personal  privilege,  having  no  connection  with  tho  owner- 
ship of  land,  when  it  would  be  termed  a  right  "  in  gross." 

T.  W.  DWIGQT. 

Hered'itaTT  Characteiis'tics.  Tho  hiws  which 
govern  the  transmission  of  hereditary  characteristics  are 
generally  unknown,  but  the  number  and  diversity  of  in- 
heritable deviations  of  structure  and  peculiarities  of  tem- 
perament are  endless.  Every  breeder  of  cattle  is  satisfied 
that  the  vigor,  fleetneas,  and  other  qualities  of  tho  dam  and 
sire  are  hereditary;  theoretical  writers  alone  have  doubted 
the  fact.  Darwin  considers  that  the  eorreot  way  of  view- 
ing tho  subject  is  to  look  at  the  inheritance  ef  every  charac- 
ter whatever  as  the  rule,  and  non-inheritance  as  tho  anomaly. 
No  one,  however,  can  explain  why  the  same  peculiarity  in 
different  persons  is  sometimes  inherited  and  sometimes  not. 
Soientists  hare  not  explained  how  it  is  that  a  man  may  pos- 
sess charecteristies  which  have  been  observed  in  his  grand- 
father or  great-grandmother,  and  have  not  appeared  in  his 
own  parents.  Equally  inscrutable  too  is  tne  fact  of  the 
transmission  of  a  characteristic  flrom  one  sex  to  both  sexes, 
or  to  one  sex  alone,  generally  the  like  sex.  Darwin  is  of  opin- 
ion that  at  whatever  period  of  life  a  peculiarity  first  appears, 
it  tends  to  reappear  m  the  offspring  at  a  oorresponding  age, 
though  sometimes  earlier.  An  instance  in  point  is  in  the 
writer's  knowledge.  A  lady  in  her  youth  observed  one  of 
her  toes  to  be  growing  in  a  slanting  direction.  In  her 
daughter  the  same  pecnliarity  was  observable  in  early 
youth,  and  two  granddaughters  are  at  present  developing 
the  same  feature.  Another  cinumstanoe  related  by  Mr, 
Galton  is  equally  interesting.  A  gentleman  of  position 
was  found  by  his  wife  to  be  in  the  habit,  when  lying  on  his 
back  fast  asleep  in  bed,  of  raising  his  right  arm  and  drop- 
ping it  suddenly  with  a  jerk,  so  that  the  wrist  fell  heavily 
on  the  bridge  of  his  nose.  The  nose  was  prominent,  and 
suffered,  as  at  times  the  trick  was  continued  for  an  hour  or 
more.  It  was  not  of  nightly  occurrence,  but  took  plaee 
occasionally,  and  we  are  assured  was  independent  of  any 
ascertained  cause.  Some  years  alter  this  gentleman's  death 
his  son  married  a  lady  who  observed  the  same  peculiarity 
in  her  husband.  The  blows  were  dealt  with  the  right  hand, 
were  intermittent,  and  sometimes  lasted  during  a  greater 
portion  of  the  night.  They  did  not  oecur  when  the  sufferer 
was  half  asleep,  dosing  in  an  arm-chair  for  inslanoe ;  only 
when  he  was  fast  asleep.  One  of  his  children,  a  girl,  has 
also  inherited  the  triok.  In  her  ease  the  right  arm  is  raised, 
and  the  palm  of  the  half-olosed  hand,  not  the  wrist,  drops 
over  and  down  the  nose,  striking  it  rather  rapidly.  The 
trick  is  intermittent ;  sometimes  it  will  not  occur  for  peri- 
ods of  some  months,  at  other  times  it  takes  place  incessantly. 
The  value  of  the  above  anecdote  consists  in  the  fact  that 
tho  hereditary  characteristic  cannot  but  be  natural ;  as  it 
oocurs  only  during  sound  sleep,  it  cannot  be  due  to  imita- 
tion. Tendency  to  blnsh  is  likewise  inherited.  Dr.  Burgess 
has  treated  this  especial  featuro  in  detail  in  his  work  on  the 
Phytiology  of  Sbuhing.  He  gives  a  case  of  a  family  con- 
sisting of  a  father,  mother,  and  ten  children,  all  of  whom 
blushed  painfully.  Separation  from  one  another  by  travel 
was  tried  without  success.  Blnsh  they  all  did  until  the 
end  of  their  days.  Sir  J.  Paget  relates  that  when  once  ex- 
amining the  spine  of  a  girl  ho  was  struck  with  the  peculi- 
arity of  her  manner  of  blushing.  A  splash  of  red  appeared 
first  on  one  oheek,  and  then  other  splashes  scattered  over 
the  face  and  neck.     The  surgeon  inquired  of  the  mother 
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whether  the  daughter  always  Unshed  in  the  eame  manner, 
and  the  former,  whilst  assuring  him  of  the  faet,  blushed  in 
the  same  peculiar  way  herself. 

With  respect  to  aaimals,  it  has  Iieen  ascertained  that 
there  isapnpoteBoy  in  tnnamitting  lilceness  running  more 
strongly  in  one  sex  than  the  other.  This  rule  applies  to 
cases  when  one  species  is  crossed  with  another,  and  when 
one  Tariety  is  crossed  with  another  variety.  Darwin  main- 
tains that  the  ass  has  a  prepotent  power  over  the  horse,  so 
that  both  the  mnle  and  the  hinny  more  resemble  the  ass 
than  the  horse,  but  that  the  prepotency  runs  more  strongly 
in  the  male  asa  than  in  the  female ;  so  that  the  mule,  which 
is  the  offspring  of  the  male  asa  and  mare,  is  more  like  an 
ass  than  is  the  hinny,  whioh  is  the  offspring  of  the  female 
ass  and  stallion.  {Origin  of  Specie*.)  In  like  manner  the 
offspring  of  a  union  of  persons  of  the  black  and  white 
human  races  is  of  an  intermediate  tint,  hut  the  color  of  the 
father  usually  predominates  over  that  of  the  mother.  Dr. 
Prosper  Lucas;  the  author  of  two  volumes  on  the  subjeet 
{L'kMditi  NalanlU),  arrives  almost  at  the  same  oonolu- 
sion  as  does  Mr.  Darwin. 

There  are  numerons  instances  on  record  of  the  strange 
and  nndoubted  transmission  of  peculiarities.  liambert, 
"  the  porcupine  man,"  whose  skin  was  covered  with  warts 
which  were  moulted  periodically,  had  all  his  six  children 
and  two  grandsona  sitnilarly  affected;  whilst  faces  and 
bodies  covered  with  long  hair  and  deficient  teeth  were  ob- 
servable in  three  generations  of  a  Siamese  family.  Dr. 
Hodgkin  tells  of  an  English  family  in  which  for  many  gen- 
erations certain  members  possessed  a  single  look  of  a  color 
different  from  the  rest  of  the  hair.  Mr.  Darwin  knew  an 
Irish  gentleman  who  had  a  small  white  look  in  the  midst 
of  bloek  hair — a  peculiarity  evidently  inherited,  for  his 
grandmother  had  a  similar  lock  on  the  same  side  of  the 
bead,  and  his  mother  one  on  the  opposite.  Another  re- 
markable cose  came  under  Mr.  Darwin's  own  observation. 
"  A  boy  had  the  singular  habit  when  pleased,"  he  writes, 
"of  rapidly  moving  his  fingers  parallol  to  eaoh  other,  and 
when  much  excited  of  raising  both  hands,  with  the  fingers 
still  moving,  to  the  sides  of  the  face  on  a  level  with  the 
eyes ;  this  boy,  when  almost  an  old  man,  could  still  hardly 
resist  this  trick  when  mooh  pleased,  bnt  from  its  absurdity 
concealed  it.  He  had  eight  children.  Of  these,  a  girl  when 
pleased,  at  the  age  of  fonr  and  a  half  years  moved  her 
fingers  in  exactly  the  same  way,  and,  what  is  still  odder, 
when  much  excited  she  raised  both  her  hands,  with  her 
fingers  still  moving,  to  the  sides  of  her  face  in  exactly  the 
same  manner  as  her  father  had  done,  and  sometimes  even 
still  continued  to  do  when  alone.  I  never  heard  of  any 
one  excepting  this  one  man  and  his  little  daughter  who  had 
this  strange  habit;  and  certainly  imitation  was  in  this  in- 
stance out  of  the  question."  ( Variation  of  Animate  and 
PUuUe  under  Domeetication.)  Anderson,  in  bis  Jleerealiont 
in  AgricuUnre  and  Nat.  Hiet.,  states  that  a  rabbit  gavo  birth 
to  a  yonng  one  having  but  one  ear,  and  that  flrom  this  ani- 
mal a  breed  was  formed  which  produced  ono-eored  off- 
spring. Also  a  bitch  with  three  legs  has  been  known  to 
produce  puppies  with  the  same  deficiency.  According  to 
Hofaoker  (  Ueber  die  Sigeneckafien),  a  ono-horned  stag  was 
seen  in  1781  in  a  Qerman  forest;  in  1788  two,  and  subse- 
quently from  year  to  year  many  more  were  seen  carrying 
one  horn  on  the  right  side  of  the  head.  Lord  Brougham 
onoe  found  some  of  his  grandfather's  handwriting  exaetly 
similar  to  his  own,  whioh  was  itself  pecnlinr.  His  grand- 
father had  died  before  he  was  bora,  and  his  father's  hand- 
writing was  widely  different.  Blumenboch  declares  that 
parents,  either  human  or  brute,  that  have  suffered  ampnta- 
lion  or  mutilation,  often  transmit  the  injuries  to  their  off- 
spring; that  a  bitch  with  a  cropped  tail  will  frequently 
produce  puppies  with  cropped  tails.  Considerable  doubt 
Is  felt  whether  the  theory  be  oorreot ;  Darwin  is  not  certain. 
Smallpox  marks  are  not  inherited,  neither  are  Chinese 
children  born  with  feet  compressed  and  stunted.  Jewish 
medical  men  aver  that  circumcision  which  has  been  piac- 
ttsed  for  ages  has  produced  no  inherited  effect  {Darwin) ; 
and  on  the  other  hand  Blumenboch  asserts  that  in  Ger- 
many Jews  have  been  born  in  a  state  rendering  cironm- 
cision  dlffloult,  to  whom  the  term  *'  bom  oircumoised"  has 
been  applied.  Dr.  Prospor  Lucas  holds  to  Blnmenbaoh's 
views,  and  gives  a  list  of  inherited  injuries,  of  whioh  that 
of  a  oow  losing  a  horn  from  on  accident  and  producing 
three  calves  hornless  on  the  same  side  of  the  head,  may  be 
taken  as  an  example.  Blnmenbaoh  relates  how  a  man  suf- 
fered mutilation  of  one  of  his  little  fingers,  causing  the 
member  to  grow  crooked,  and  bow  each  of  his  sons  hi^  the 
same  finger  on  the  same  hand  crooked  also. 

It  was  for  a  long  time  doubted  whether  genius  and  talent 
were  hereditary  even  where  both  parents  were  endowed. 
An  admirable  work  by  Mr.  F.  Galton  {Hereditary  Oeniut, 
London,  186t)  has,  however,  settled  the  question.  The 
writer  desires  to  prove  that,  as  it  is  easy  by  oareful  selec- 


tion to  obtain  a  remarkable  breed  of  horses  or  dogs,  it 
would  be  equally  practicable  to  produce  a  highly-gifted 
race  of  men  by  judicious  marriages  during  several  consec- 
utive generations ;  that,  in  fact,  a  man's  natural  abilities 
ore  derived  by  inheritanoe  under  the  same  limitations  as 
are  the  form  and  features  of  the  whole  organic  world.  To 
prove  the  case  the  author  discusses  the  relationships  of  a 
large  body  of  eminent  men,  taking  reputation  to  be  the 
test  of  eminence.  He  reviews  the  judges  of  England  from 
1860  to  1868,  the  statesmen  of  the  time  orOeorge  III., 
and  the  prime  ministers  during  the  last  100  years.  Subse- 
quently, after  discussing  the  relationships  of  iUuatrions 
commanders,  men  of  letters  and  science,  poets,  painters, 
musicians,  divines,  scholars,  oarsmen,  and  wrestlers,  be 
arrives  at  his  results.  In  tho  300  families  under  discussion 
nearly  1000  are  eminent  and  41 5  illustrious.  The  general 
result  is  that  one-half  of  the  illustrious  men  have  one  or 
more  eminent  relations.  For  instance,  in  the  ease  of  lord 
chancellors  the  proportion  is  24  in  30  ;  statesmen  of  George 
III.,  33  in  63 ;  premiers,  8  in  16 ;  commanders,  32  in  59 ; 
literary  men,  37  in  56 ;  scientiSo  men,  65  in  83 ;  poets,  40 
in  100;  mnsioiana,  26  in  100  ;  painters,  18  in  42;  divines, 
33  in  196 ;  scholars,  14  in  36.  These  proportions  rednoed 
to  decimals  are  .8,  .6  and  .5,  .5,  .7,  .8,  .4,  .2,  .4,  giving  a 
general  average  of  .5,  or  one-half.    {Hered.  Genim,  p.  322.) 

The  same  writer  has  satisfactorily  shown  also  that  tend- 
enoy  to  sterility  is  inherited.  It  is  a  fact  that  a  large  pro- 
portion of  new  BngUsh  peerages  are  oonstaotly  dying  out, 
and  the  ascertained  reason  is  that  many  freih-ereatod  peers 
or  their  sons  marry  heiresses.  It  can  be  argued  that  a 
woman  who  has  no  brothers  or  sisters  is  more  likely  to  be 
sterile  than  one  who  possesses  several,  whilst  the  reasons 
for  marriages  between  tho  eldest  sons  of  new  peers  and 
heiresses  are  many  and  intelligible.  Such  marriages  are 
usually  unprolific.  Hr.  Galton  draws  a  long  list  of  judgia 
who  obtained  peerages,  and  arrives  at  the  conclusion — 1st, 
That  out  of  the  thirty-one  peerages  there  were  no  less  than 
seventeen  in  which  tho  hereditary  influence  of  an  heiress 
or  oo-beiress  affected  the  first  or  second  generation ;  that 
this  influence  was  sensibly  an  agent  in  producing  sterility 
in  sixteen  out  of  the  seventeen  peerages,  and  the  influence 
was  sometimes  shown  in  two,  three,  or  more  eases  in  one 
peerage.  2d,  That  the  direct  male  line  of  no  less  than 
eight  peerages  was  actually  extinguished  through  tho  in- 
fluence of  the  heiresses,  and  that  six  others  had  very  nar- 
row escapes  from  extinction,  owing  to  the  tamo  cause. 
One  ease  alone,  that  of  Lord  Kenyon,  is  known  where  the 
influence  of  the  heiress  was  not  felt.  3d,  Ont  of  the  twelve 
peerages  that  have  failed  in  the  direct  male  lino,  no  less 
than  eight  failures  arc  accounted  for  by  heiress-marriages. 
{Hered.  Oen.,  p.  136.)  Further  research  shows  the  follow- 
ing results  from  a  list  of  marriages  of  certain  peers  after 
comparison  with  the  numbers  of  the  children  when  the 
mother  was  an  heiress  with  those  when  she  was  not :  One 
hundred  who  are  heiresses  have  203  sons  and  206  daughters; 
100  who  arc  not  heiresses  have  836  sons  and  284  danghtcn. 
{Ibid.,  p.  139.) 

That  certain  diseases  are  inherited  is  beyond  all  donbt. 
Insanity,  gout,  ayphilis,  consumption,  scrofula,  and  kin- 
dred maladies  have  been  long  regarded  as  hereditary.  Sir 
Henry  Holland  says :  "  The  hereditary  tendency  to  disease, 
regarding  tho  snbjeot  in  its  most  general  light,  shows  itself 
cither  in  the  abnormal  conformation  of  partionlar  organs 
or  textures,  or  in  the  presence  and  transmission  from  parent 
to  offspring  of  certain  morbid  products,  either  altogether 
new  or  vitiated  in  kind  or  faulty  by  excess."  'Whether, 
however,  these  products  bo  referable^  as  effects,  to  varia- 
tions in  some  part  of  tho  organic  strueturo,  whether,  in 
fact,  tho  solids  of  tho  body  alone,  or  the  animal  flnids  and 
the  blood  alao,  carry  on  the  peculiarities  through  genera- 
tions, is  a  question  not  to  be  satisfactorily  answered  at 
present.  The  physician  whose  words  arc  quoted  above  rc- 
latea  many  personal  experiences  of  hereditary  diseaao. 
Ho  knew  a  family  in  which  the  father  and  two  children 
were  nnablo  to  distinguish  red  as  a  color;  ho  has  seen 
squinting  occur  Sn  five  children  when  both  father  and 
mother  were  similarly  afflicted.  In  another  family,  where 
the  father  possessed  an  elongation  of  the  nppereyelid,  seven 
children  were  born  with  the  same  malformation,  whilst  two 
or  three  did  not  inherit  it.  Dr.  Jackson  of  Boston,  Mass., 
discovered  that  emphysema  of  tho  lungs  depends  for  tho  ■ 
most  part  on  hcrcaitary  influence,  independently  of  any 
disposition  to  tubercular  pulmonary  disease.  The  frequency 
of  certain  maladies  in  partionlar  districts  is  illustrative 
also  of  a  tendency  to  the  inheritanoo  of  disease.  Tho 
gottre,  for  instance,  atone  in  tho  bladder,  and  plica  polouioa 
are  known  to  infest  eertain  localities  where  there  is  no 
obvious  peculiarity  of  air,  water,  or  food  as  a  possible 
cause.  Holland  (^Uedieal  JVbCes)  writes  that  when  in  Ice- 
land in  1810  he  had  the  opportunity  of  collecting  some 
facts  as  to  the  singular  frequency  of  the  disease   Trinm* 
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»aKemi»m  in  the  Vestmann  Isles  on  the  sonthem  ooMt  of 
this  island.  On  these  desolate  rooks,  the  population  of 
which  does  not  exceed  160  souls,  he  found  that  in  a  period 
of  twenty-firo  years  186  infants  perished  of  this  disorder 
under  the  ag:e  of  tventy-one  days,  of  which  161  died  be^ 
tween  the  fourth  and  tenth  days  after  birth ;  75  on  the  eighth 
day.  Though  the  condition  of  life  of  the  people  is  desti- 
tDte — fish  and  eggs  of  sea-birds  are  their  only  nutriment — 
yet  it  is  not  so  different  from  that  of  the  Icelanders  of  the 
^mainland  as  to  explain  the  frequency  of  the  disorder  among 
them.  Sir  U.  Holland  was  of  opinion  that  some  constitu- 
tional and  hereditary  causes  wore  concerned.  In  scrofulous 
temperaments  it  is  well  known  that  there  is  a  marked  di- 
versity in  the  forms  of  the  disease  and  tho  parts  of  the 
body  it  afBiots,  yet  there  is  a  strong  tendency  to  tho  some 
form  in  the  same  branch  of  a  family  affected.  In  some 
eases  it  results  in  partial  or  complete  blindness ;  in  others 
the  joints  are  offcoted ;  in  many  coses  pulmonary  consump- 
tion sets  in. 

Disorders  of  the  brain  and  the  nerrous  system  are  gen- 
erally hsreditary,  insanity  being  oonspiouous  as  an  inher- 
ited taint.  Whcnoe  Holland  is  of  opinion  that  some  deri- 
ation  of  physical  struoture,  obrious  or  not,  is  the  cause  of 
mental  aberration — that  part  of  the  fabrio  of  the  brain,  too 
minute  for  eren  subtle  researoh  to  follow,  is  concerned  in 
the  transmission.  Headaches  and  neuralgia  offer  constant 
evidence  to  medical  men  of  the  transmission  of  these  dis- 
orders, although  in  nerrous  disoases  like  results  are  occa- 
sionally due  to  imitation.  X  noteworthy  point  in  the  con- 
sideration of  the  subject  is  the  disposition  of  individuals 
of  the  same  family  to  be  similarly  attaokod  by  given  mala- 
dies, and  to  suffer  from  the  same  after-effects,  as  in  hoop- 
ing cough,  measles,  and  other  infantile  maladies.  From 
whioh  parent  a  predisposition  to  disease  is  more  frequently 
derivod  is  still  an  open  question.  Dr.  Nasse  of  Bonn  oon- 
■iders  that  in  some  coses  tho  mother  is  answerable,  whilst 
Sir  H.  Holland  opines  that  the  matter  merges  in  the  more 
general  one  of  the  transmission  of  physical  resemblance 
from  parent  to  child,  and  that  diseases  must  be  considered 
as  derived  equally  through  the  two  sexes.  ( Pn'ncipltt  of 
Human  Pkynology,  Carpenter,  London;  Medical  Notet 
imd  Jtejhctlont,  Holland,  London.) 

We  hare  stated  above  that  Mr.  Darwin  has  declared  the 
transmission  of  oharaoteristios  to  be  the  rule,  not  the  ez- 
oeption.  The  following  ar«  in  his  opinion  oheoks  to  inher- 
itance: "  First,  oiroumstances  hostile  to  the  particular  oha- 
raoter  in  question ;  secondly,  conditions  of  life  inoessantly 
indoolng  fresh  variability ;  and,  lastly,  the  crossing  of  dis- 
tinct varieties  during  some  previous  generation,  together 
with  reversion  or  atavism — that  is,  the  tendency  in  the 
child  to  resemble  its  grand-parents  or  more  remote  ances- 
tors, instead  of  its  immediate  parents."  (  Vnriation  of 
AnimaU  and  PianU  Hnder  Domettication.)    W.  J.  Dixon. 

Hereditarr  Privileges.  See  Pritilsoes,  by  Pres. 
T.  D.  Woolset,  S.  T.  D.,  LL.D. 

Her'eford)  city  of  England,  the  capital  of  the  county 
of  Hereford,  on  the  Wye.  It  is  the  see  of  an  Anglican 
bisbop;  has  a  noble  cathedral  oommeneed  in  1079,  some 
manufactures  of  gloves  and  flannels,  and  a  large  cattle-fair. 
Pop.  15,585. 

Hereford,  post-tp.  of  Berks  eo.,  Pa.    Pop.  1260. 

Her'efordshire,  county  of  England,  situated  between 
South  Wales  and  the  counties  of  Woroester  and  Gloucester. 
It  contains  534,823  acres  of  land,  consisting  of  a  heavy  red 
loam,  and  has  an  undulating  surface,  which  towards  the 
W.  rises  into  the  Black  Mountains,  and  towards  the  E.  into 
Malvern  Hills.  Wheat,  barley,  oak-bark,  and  apples  are 
the  principal  products ;  20,000  hogsheads  of  cider  of  supe- 
rior quality  are  made  onnually.  Herefordshire  belonged 
to  the  old  province  of  Mercia,  and  is  rioh  in  interesting 
ruins  from  the  times  of  the  Saxons.  The  county  is  famous 
for  its  fine  breed  of  cattle.     Pop.  123,659. 

Heren'cia,  town  of  Spain,  in  the  province  of  Ciudad 
Real.     It  is  a  handsome  town.     Pop.  7317. 

Her'ear  [oipww,  fromoip*., "  to  take,"  "  taking  "  (as  of  a 
city)],  choice,  preference,  chosen  way  of  life,  of  belief,  doc- 
trine, or  teaching ;  a  sect,  school,  party  in  philosophy,  medi- 
cine, literature,  or  religion ;  the  doctrine  of  sucn  a  party ; 
hence  discord,  separation,  faction  as  the  result  of  such  views. 
In  the  New  Testament  hairent  means  sect  and  faction.  The 
kairetiko*  (Tit.  iii.  10)  is  a  fomenter  of  divisions,  whether 
by  false  doctrines  or  factious  practices.  Nearly  all  the 
languages  of  Christian  nations  have  terms  derived  from  the 
Qreek  hairait.  In  its  later  sense,  heresy  involves  an  idea 
unknown  to  the  classic  religions.  In  this  now  universally 
prevalent  sense,  heresy  is  a  doctrine  in  conflict  with  import- 
ant truth.  In  the  Church  it  is  a  doctrine  perversely  held  by 
nominal  Christians  in  conflict  with  an  Article  of  Faith 
(which  see).    Blackttmie :  "  Heresy  consists  not  in  »  total 


denial  of  Christianity,  but  of  some  of  its  essential  dootrinof, 
publicly  and  obstinately  avowed."  (  Oomm,  iv.  4.)  Carnsor, 
the  jurist :  "  A  pertinacious  error  in  articles  of  faith.  Sir 
Matthew  Hale :  *' An  opinion  concerning  divine  things  de- 
vised by  tho  human  mind,  publioly  taught,  and  pertina- 
ciously defended."  Jiiger ;  "In  its  broader  sense,  every 
doctrine  which  indeed  on  one  side  still  retains  the  Christian 
religious  character,  but  on  tho  other  embraces  elements 
which  logically  carried  out  destroy  the  principle  of  Chris- 
tianity and  its  absolute  force."  (Herzoyi,S.  £,,  v,  453.) 

As  tho  term  is  relative,  all  enumerations  of  heresies  are 
relative.  That  is  considered  heresy  on  one  standard  whioh 
is  accepted  aa  sound  belief  on  another.  Heresy  may  be  the 
opinion  of  individuals  unorganised,  or  it  may  be  the  doc- 
trinal basis  of  heretical  teet:  Such  were  tho  Onobtics  and 
Manicheans  (which  see).  That  is  heresy  by  the  general 
judgment  of  the  great  body  of  the  Christian  world  which 
is  in  conflict  with  tho  threo  general  Creeds.  (See  Creed.) 
The  Roman  Catholic  Church  and  Greek  Church  consider 
as  heresy  all  doctrines  conflicting  with  the  general  Creeds 
and  their  own  confessional  standards.  Bilgert:  "Heresy 
is  a  dogma  or  system  claiming  to  bo  Christian,  in  opposi- 
tion to  the  deSnitively  expressed,  universal  faith  of  the 
Catholic  Church."  (Atehbach't  K.  L.,  iii.  172.)  Among 
evangelical  Protestants  the  term  heresy  was  most  com- 
monly applied  to  doctrines  in  conflict  with  tho  general 
Creeds.  But  at  the  beginning,  almost  universally,  and 
still  to  some  extent,  the  word  is  used  to  mark  all  doctrines 
in  conflict  with  Fdndahrntalh  (which  sec),  as  defined  io 
the  confessions  of  particular  Protestant  bodies.  A  heretic 
is  a  fundamental  errorist.  The  term  is  less  and  less  used. 
From  fixing  odium,  it  has,  by  reaction  produced  by  its 
abuse,  become  odious.  Men  dislike  tho  torm,  and  have  be- 
eomo  careless  about  tho  thing.  Heresy  is  allied  to  HetbB'- 
ODOXT  (which  see),  but  is  a  narrower  and  harsher  term. 
iNriDELiTY  (which  see)  rejects,  and  Skbpticish  (which  see) 
doubts  revealed  truth.  Schish  or  Sectariahism  (which 
see)  rends  the  Church  on  questions  whioh  really  belong  to 
her  liberty.  Heresy  oomii>t8  what  it  professes  to  accept. 
Behismatists  separate  from  tho  Chnroo,  and  heretics  are 
cast  out  of  iL  Error,  simple,  may  be  no  more  than  a  mis- 
take of  the  intellect;  heresy  involves  a  voluntary  and  per- 
sistent perversion  of  the  truth ;  blasphemy  is  reproachful 
language  against  Qod  or  divine  things.  Qerharii  "Four 
things  are  necessary  to  constitute  heresy:  (1)  error  in  the 
nnderstsnding ;  (2)  in  oonflict  with  tho  faith,  for  not  every 
error  is  heresy ;  (3)  conjoined  with  pertinacity  in  the  will ; 
(4)  mambershi])  in  the  Christian  Church  by  baptism." 
(Loei  {Cotta),  xi.  231.)  The  heresies  of  an  age  arc  usually 
the  shadows  of  its  sharaoteristic  truths.  Tho  entire  body 
of  opinions  seem  to  need  shaking  to  bring  truth  to  the  top. 
When  the  human  mind  is  attempting  to  settle  in  some 
finality  of  decision,  all  the  theories  which  can  tost  that  de- 
eision  or  help  to  make  it  up  beoome  prominent.  When 
God  was  manifest  in  tho  flesh  the  orisls  of  demon-power 
was  also  manifest  in  the  flesh.  The  ultimata  of  orthodoxy 
and  the  counter-assertions  of  heterodoxy  came  to  ripeness 
together.  We  have  in  the  same  ago  Arius  and  Athanasius, 
Pelagius  and  Augustine. 

Tho  infirmities  of  the  human  -  mind  and  character,  the 
vast  and  profound  problems  involved  in  religion,  the  ob- 
scurities of  the  language  interpreted  and  of  the  language 
interpreting,  the  extravagant  development  of  isolated  parts 
of  a  truth,  the  tardiness  of  pane  on  the  part  of  some  who 
remain  behind  in  a  position  once  general,  but  afterwards 
abandoned  (such  was  Montanisv,  which  see),  the  infln- 
enoee  of  education,  of  sp«(nal  mental  types,  of  speculative 
and  practical  systems,  the  passions  of  men,  the  love  of 
novelty,  and  the  overbearing  of  a  blind  conservatism,  and 
many  of  the  best  principles  of  our  nature,  mistaken,  dis- 
torted, or  perverted,  are .  among  the  causes  of  heresies. 
Many  heresies  are  mere  blunders  of  phraseology,  and  the 
wars  in  them  have  boen  wars  of  words. 

The  treatmtnt  of  heresy  in  the  Church  has  been  very 
varied.  In  the  early  Church,  not  merely  from  the  neoes- 
sity  of  her  condition,  but  from  principle,  the  means  of 
correcting  it  were  purely  moral.  Not  until  admonition, 
reproof,  and  instruction  were  exhausted  did  the  Church  re- 
sort to  excommunication  and  anathema.  The  early  Church 
was  averse  to  capital  punishment  in  general.  Irenajus 
(t  202)  and  TertuUian  (t  before  240)  were  among  the  ear- 
liest authors  of  treatises  against  heresies.  Novatiahisv 
(which  see)  was  punished  by  deposition  (251).  With  the 
conjunction  of  Church  and  State  heresy  came  to  be  re- 
garded as  also  a  civil  offence,  in  the  nature  of  a  doable 
treason,  and  was  punished  by  the  magistracy  with  forfeit- 
ure of  offioe  and  dignities,  deprivation  of  the  right  of  be- 
queathing and  receiving  bequests,  with  confiscation  of 
property,  and  death.  The  first  instaoee  of  the  infliction  of 
death  on  heretics  was  tho  beheading  of  Priscillian  and  two 
of  his  adherents  (385).    It  was  brought  about  by  some  of 
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tko  Spaniih  bithopi,  bnt  wu  offeoiive  to  the  larger  part 
of  the  Ohuroh,  and  wu  proteated  againit,  among  othon,  by 
Pope  Sirioiui  (384-398),  though  he  had  been  epeoially 
aotire  in  repreuing  PriuiUianum.  From  the  twelfth  and 
thirteenth  oenturies  the  treatment  of  bereay  was  one  of 

Soeral  poneoation,  leading  to  bloody  wars.  Courts  for 
e  trial  of  heresy  were  established  throughout  Western 
Christendom,  with  a  body  of  judgtM  of  heresy,  presided 
OTor  by  maten  of  hsresy.  These  oourts  formed  the  IxQUi- 
smox  (which  sso).     Tboy  mado  decisions  involving  tho 

Sroperty,  frcotlam,  and  life  of  all  who  wero  charged  with 
evlation  from  tho  faith  of  tUo  Roman  Catholic  Church. 
The  first  groat  official  vouchor  for  an  important  change 
from  this  state  of  things  was  tho  Peace  of  Westphalia 
(1613),  according  to  which  the  tUreo  Confessions,  the  Roman 
Catholic,  the  Lutheran,  and  the  Reformed,  were  acknow- 
ledged as  in  all  civil  respects  non-heretioal.  The  pope 
issued  a  bull  declaring  the  provisions  of  th«  instrument  of 
this  peace  nnll  and  void.  In  Rome,  on  Thursday  of  Holy 
Week,  there  wa*  until  Clement  XIV.  (I7S0-74)  a  public 
reading  of  the  bull  Ix  C<exa  Dohixi  (which  sec),  in  which 
ihsre  is  on  enumeration  and  aoothomatizing  of  heresies.  A 
similar  doonmont  is  road  in  tho  Greek  Church  by  the  patri- 
areh  of  Constantinople  on  Quadragesima  (bonce  eoIlM  Or- 
thodox) Sunday.  In  the  Chureh  of  Sngland  the  third 
eolleet  for  Oood  Friday  embraces  a  prayer  for  all  heretios. 
In  the  earlier  Reformed  views  of  the  treatment  of  heresy 
there  was  a  concurrenoe  in  general  with  the  principle  that 
it  should  be  dealt  with  by  tho  oiril  magistraoy.  Calvin 
(liS4)  and  Bexa  wrote  in  defeneo  of  the  right  and  duty  of 
patting  heretics  to  death,  and  this  was  almost  unchallenged 
among  the  earlier  Galvinistic  divines.  It  is  tho  influence  of 
association  with  this  style  of  thought  which  accounts  for 
the  fact  that  Melanchthon,  oontrai^  to  his  gentle  spirit 
and  the  judgment  of  all  the  Qerman  divines,  ooueurred  in 
the  righteousness  of  the  exMution  of  Bibtbtos  (which 
see).  Luther  opposed  the  use  of  ooeroion  in  removing 
heresy,  and  Caatellio  quotes  him  and  Brentius  in  his  reply 
to  Calvin  (1564).  The  Augsburg  Confession  expressly  de- 
nies the  right  of  civil  government  over  qnestioni  of  heresy, 
(Abus.  art.  vii.  S.)  The  prefaoe  to  tho  Book  of  Conoord 
makes  a  solemn  protest  against  the  perseoution  of  the 
HuooEXOra  (wbiui  see).  Tho  Lutherao  Church  stood 
almost  alone  for  a  time  in  denying  that  heresy  should  be 
punished  with  death.  (See  Kbaotb's  CoHtenatioe  Refor. 
matioii,  138-147.)  In  Bngland,  under  the  statute  "De 
hwratieo  comburondo"  (1401),  many  of  Wiolif's  followers 
were  burned  to  death.  Under  Henry  VIII.  otTeaMS  against 
the  see  of  Rome  ceased  to  be  heresy.'but  (1530)  the  Six 
Articles,  all  of  them  assorting  distinctive  parts  of  the  Roman 
Catholic  doetrina,  ware  set  forth,  and  the  penalty  of  death 
attaohed  to  the  rqfeotion  of  any  of  them.  (See  Brocohax's 
Folilieal  Pkitonpkg,  iii.  281.)  They  were  repealed  in 
the  first  year  of  Edward  VI.  (1547).  The  law  under  which 
heretics  were  burned  to  death  was  abolished  under  Charles 
II.  (1676).  The  lost  person  put  to  death  in  Qreat  Britain 
for  heresy  was  Thomas  Aikenhead,  a  young  student  of 
divinity,  executed  in.  Kdinburgh  (16R6),  under  a  statute 
against  Blaspheuy  (which  see).  (Bee  Macadlat's  Hittory 
of  England  (New  Yorli,  1856),  iv.  621,  and  Hdqh  Miller's 
Uaeaulay  on  Scotland,  a  critique  from  the  Witnta.)  The 
statute  was  repealed  under  George  III.  (See  Pbbsecutiox.) 
The  Arminian  divines  of  Holland  favored  the  milder  judg- 
ment and  treatment  of  heresies.  (See  Cdboell^ds,  Opera 
(1675),  81,  579-595,  830.)  (For  the  most  important  trial 
for  heresy  of  recent  dato  see  QoRHAH  CoxnovERsr.)  It 
may  now  be  regarded  as  a  fixed  principle  of  nearly  the  en- 
tire Protestant  world  that  civil  government  has  no  right  to 
interfere  with  the  mere  holding  of  religious  opinions,  how- 
ever wrong,  nor  to  repress  any  publication  of  them  or  act- 
ing upon  them  which  does  not  interfere  with  the  civil  order 
«nd  law  of  the  land. 

Heresy  has  given  us  a  namber  of  terms:  Heretic,  one 
who  holds  a  heresy :  heretienl ;  kereaiarch,  a  leader  in 
heresy ;  arek-heretic,  one  who  is  prominent  as  a  represen- 
tative of  heresy ;  keren'o-nuutix,  a  soourger  of  heresy ;  and 
the  now  obsolete  &ere(ieate,  to  stamp  as  heresy. 

The  literature  of  heresy  embraoes  works  on  iU  general 
character  (see  Dam.  U.  W.  Ketnerei) ;  hereeiology,  the  pole- 
mical works  which  discuss  the  various  forms  of  heresy 
isee  Polemics,  Thkolooical)  ;  works  on  ita  general  history 
sneh  as  Mosheim.  1748-50 ;  Walch,  1762-85 ;  Banmgarten, 
1766;  Fnessli,  1770-74;  Von  Einem,  1789) ;  history  of  par- 
ticular heresies  (see  under  the  special  articles  ALBiaxxBES, 
Apollinaris,  Arius,  ete.).  The  best  histories  of  the 
Church  and  of  dogma  in  general  also  embrace  the  history 
of  heresies ;  see  Ecclesiastical  Hibtort.  The  bibliog- 
raphy will  be  found  in  Buddeus's  Itagoge  ;  Walch's  Bib- 

Uotheea  Th.  Sel. ;  Vfmei,  Haudbuch  d.  TheoU  Lit.;  and 
in  Hagenboch,  Enevkl.  «.  MelkodoU,  9th  ediU  1874,  244, 

275-277.  C.  P.  Kbautb. 


Her'ford,  town  of  Prussia,  in  the  province  of  West- 
phalia, on  the  Werra.  It  has  some  manufactures  of  linen 
and  yarn.     Pop.  10,968. 

Her'ing  (Coxstabtim),  M.  D.,  a  Homceopathic  physi- 
cian, b.  Jan.  1,  1800,  at  Osshatt,  in  Saxony,  and  in  1825 
received  medical,  chirurgical,  and  obstetrical  degrees  at 
Wiirtxbnrg,  and  soon  started  on  a  soientific  tonr  to  Guiana, 
under  the  botanist  WeigeL  In  1834  he  became  a  resident 
of  Philadelphia,  Author  of  Ri»t  and  Progr—  of  Jfoniaop- 
atkg  (1834),  Tk*  DomeHic  PkgHcian  (1858),  American  Drug 
Prinnge  (1853),  and  various  medical  and  other  essays. 

Her'iot  (George),  founder  of  the  Heriot  Hospital  and 
Hcriot  Schools  of  Edinburgh,  b.  in  that  city  about  1563. 
Having  been  appointed  goldsmith  to  the  king  and  the 
queen,  ho  removed  to  London  when  James  VI.  became  king 
of  England,  and  here  he  aocnmnlated  a  large  fortune,  of 
which  he  left  tho  greater  part  on  his  death  in  1624  to  the 
town  council  and  ministers  of  Edinburgh  to  found  a  hos- 
pital in  that  city  for  the  maintenance  and  education  of  the 
sons  of  poor,  deceased,  or  decayed  bnrgesses.  As  in  the 
course  or  time  the  revenues  considerably  exceeded  the  ex- 
penditures, a  nnmber  of  schools,  in  which  free  instruction 
IB  given  to  poor  children,  was  added  to  tho  hospital  in  1837. 
About  ISO  boys  are  now  educated  in  the  hospital,  and  about 
3000  children  receive  instruction  in  the  schools. 

Heriot  (Joax),  b.  at  Haddington,  Scotland,  Apr.  32, 
17Q0 ;  studied  at  the  University  of  Bdinburgh;  entered  in 
1778  the  royal  marines,  and  became  a  lieutenant;  was  put 
on  half-pay  in  1791,  and  started,  on  the  suggestion  of 
Burke,  Tke  Sun  in  1792,  and  The  True  Briton  in  1793, 
which  were  published  against  the  ideas  of  the  French 
Revolution.  In  1809  ho  received  an  office  as  paymaster, 
and  in  1810  as  controller  at  the  Chelsea  Hospitei.  D.  Juno 
30, 1833.  Ho  wrote  also  romances — Tke  Heart-broken,  The 
Half -pan  Officer,  ete. 

Uer'isaa,  an  old,  romantic,  beautifully  situated  town 
of  Switscrland,  in  the  canton  of  Appenzell,  capital  of  tho 
Outer  Rhodes,  on  the  Glatt,  has  large  manufactures  of 
muslins  and  calicoes,  and  extensive  dyeworks  and  bleach- 
ing-fieldB.     Pop.  9736. 

Heristal,  or  Herstal,  town  of  Belgium,  province 
of  Liege,  on  the  Mouse,  forms  now  nearly  a  suburb  of 
Liige,  and  is  mostly  inhabited  by  mechanics  and  working- 
men.  Is  the  seat  of  great  manufacturing  establishmenia, 
especially  in  iron  and  steel,  and  was  the  birthplace  of 
Pepin,  founder  of  the  Carlovingian  dynasty.   Pop.  9326. 

Uer'tumer^  county  of  S.  E.  Central  New  Yorii.  Area, 
1745  square  miles.  IU  surfhee  is  broken  by  numerous 
ridges.  Iron  ore  and  limestone  are  found,  the  latter  abun- 
dantly. The  soil  is  generally  good,  except  in  the  N.,  and 
is  especially  adapted  to  graxing.  Live-stock,  wool,  grain, 
hops,  and  dairy  products  are  the  great  steplea.  Cboese, 
lumber,  boxes,  harnesses,  flour,  leather,  lime,  metallic  wares, 
furniture,  etc;  are  largely  manufactured.  Tho  N.  part  of 
the  county  is  a  part  of  the  great  wilderness  of  Northern 
New  York,  and  is  very  sparsely  settled.  The  county  is 
traversed  by  the  Eric  Canal,  the  river  Mohawk,  and  tho 
New  York  Central  R.  R.     Cap.  Herkimer.     Pop.  39,929. 

Herkimer,  post-v.  and  tp.,  cap.  of  Herkimer  co.,  N.  Y., 
81  miles  W.  of  Albany,  on  too  New  York  Central  and  tho 
Hudson  River  R.  Rs.  It  has  good  educational  advanteges, 
1  bank,  a  paper-mill,  1  flouring-mill,  a  hoop-skirt  factory, 
and  the  principal  office  of  tl^e  Farm  Building  Fire  In- 
surance Co. ;  1  weekly  newspaper,  3  churches,  4  hotels,  and 
a  horse  railway  \i  miles  in  length.  Pop.  of  r.  1220 ;  of  tp. 
2949.  Jacob  H.  Wbbbr. 

Herkimer  (Nicholas),  b.  about  1720,  the  son  of  J.  J. 
Herkimer  (or  Erghemar),  a  German  from  the  Palatinate, 
who  was  one  of  the  patentees  of  tho  Bumettefield  patent, 
now  in  Herkimer  co.,  N.  Y.  The  son  became  a  militia 
lieutenant  1758,  and  commanded  at  Fort  Herkimer  on  the 
Mohawk  (now  in  German  Flats,  N.  Y.)  in  that  year,  at  tho 
time  of  tho  French  and  Indian  attack.  Ho  soon  afterwards 
lived  in  tho  Canajuharie  district,  now  in  Montgomery  co. ; 
become  colonel  of  militia  for  Tryon  co.  1775;  appointed 
brigodicr-gcneral  by  the  State  convention  1770;  marched 
against  Sir  John  Johnson's  Tories  and  Indians  1776;  led 
an  expedition  to  tho  relief  of  Fort  Stanwix  (now  Rome, 
N.  Y.),  then  besieged  by  St.  Loger ;  wos  ambuscaded  by 
the  Indians,  defeated,  and  wounded  in  the  leg,  at  Oriskany, 
Aug.  5, 1777;  suffered  unskilful  amputation,  and  d.  in  con- 
sequence Aug.  17,  1777,  at  Danube,  N.  Y,  where  be  re- 
sided. Congress  voted  (Oct.  1777)  to  erect  a  monument  to 
"  Brigadier  Harkemer,"  but  the  vote  was  forgotten  and  the 
monument  was  not  erected. 

Her'man,  post-v.  of  Washington  eo..  Neb.,  on  the 
Omaha  and  North-western  R.  R.,  40  miles  from  Omaha, 

HermaDt  post-tp.  of  Dodge  co..  Wis.    Pop.  1935. 
I      Herman,  tp.  of  Sheboygan  co..  Wis.    Pop.  2262. 
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